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Preface

This review was undertaken by four small teamsam €ontinents. Through the adoption of
common procedures and reporting formats we have bbke to assemble an international
overview of the extent of wetland inventory infotma in each of the seven Ramsar
administrative regions plus a further continentals review. A workshop was used to draw
out the truly global lessons and recommendatiodstia@se are presented separately from the
regional reports.

An inventory database and bibliography accompaegch of the regional reviews and the
continental review. These are presented on the CBtREsion of this report along with the

various reviews, an introductory and a summary papee hardcopy version of the report
does not contain the databases or bibliography.

In conducting this review, the four teams workeddaods a common goal, but with different
approaches and resource levels relative to thecoss. Thus, whilst similar sums of money
were assigned to each team it was acknowledged thhenoutset that the financial terms did
not necessarily reflect the costs that would berirezl by each. This was reflected in terms of
labour and communication costs which, in turn, wiefuenced by the extent of existing
support services. Further, the overall budgettierfroject was considered to be a minimum
required for addressing the ambitious terms ofrezfee.

Staff from Wetlands International-Africa, Europe,ddie East in the Netherlands and those
from the Environmental Research Institute of theeBuising Scientist in Australia were
fortuitously able to link their reviews with othexlated projects, thereby extending the effort
and output from each. The reports received fromvéimous teams contracted to undertake
these reviews reflect this difference.

Nevertheless, we believe the outputs and recomniendafrom this review provide an
exciting opportunity for the global community todrdss the problems and inadequacies of
the current global inventory resource, and takethg challenge of improving wetland
inventory and management into the'Zlentury.

Max Finlayson & Abbie Spiers



ERRATA

Summary Report
[http://mwww.wetlands.agro.nl/wetland_inventory/GRoWi_2nd_edn/summary.doc]; Page 3:

e The total wetland area estimate figure cited for Eastern Europe should have been 225
849 930 ha (instead of 229 217 000 ha).

Review of wetland inventory information in Eastern Europe
[http://www.wetlands.agro.nl/wetland_inventory/GRoWi_2nd_edn/report_easterneurope.doc]
Pages 12, 16:

e The total wetland area estimate figure cited for Eastern Europe should have been 225
849 930 ha (instead of 229 217 000 ha
or alternatively, instead of 229 216 972 ha).

Page 15:

* The total wetland area estimate figure cited for Estonia should have been 1,198,830
ha (instead of 4,543,700 ha).

Page 45 (Estonia wetland coverage estimate spreadsheet replica):

» Reference code 103: the area estimate derived for this reference should have been
218,681 ha (instead of 646,851 ha).

» Reference code 504: the area estimate derived for this reference should have been
1,181,730 ha (instead of 4,521,500 ha).

» Reference code 117: the area estimate derived for this reference should have been
17,100 ha (instead of 22,200 ha).

e The total wetland area estimate figure cited for Estonia should have been 1,198,830
ha (instead of 4,543,700 ha).

Eastern Europe database (dbase_eeur.mdb) accessible from
http://www.wetlands.agro.nl/wetland_inventory/GRoWi_2nd_edn/dbase_list.html:

¢ ORDER=103: the field WETLAND_HA should contain the value 218,681 [ha] (instead
of 646,851 [ha]).

*  ORDER=504: the field AREA_CATEG should use the area figure 994,730 ha for
mires (instead of 4,521,500 ha).

Review of wetland inventory information in Africa
[ http://www.wetlands.agro.nl/wetland_inventory/GRoWi_2nd_edn/report_africa.doc] Pages 1,
5:

e Somalia appeared twice in tables 1.1 and 2.1, respectively. [The duplicate has been
removed in this on-line edition].

Page 15:

e Table 3.1 -- # of national datasets which can be regarded as comprehensive in cover
should have been 33 (NOT 35)
[This has been corrected in this on-line edition].

e Table 3.2 -- # of countries should have been 54 (NOT 55)
[This has been corrected in this on-line edition].



Page 19:

* Table 3.4 -- The entry for area of Marine&Coastal wetland types for Namibia
contained an extraneous "0".
[This cosmetic error has been corrected in this on-line edition]

Page 28:

e The sentence: "In the Africa region, only 27 out of the 55 countries ..." was incorrect.
It should have read:
"In the Africa region, only 27 out of the 54 countries ..."
[This has been corrected in this on-line edition].

e The sentence: "There are only 74 Ramsar sites distributed through 55 countries ..."
was incorrect.
It should have read: "There are only 74 Ramsar sites distributed through 54 countries

[This has been corrected in this on-line edition].
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Executive summary

This summary is based on reviews of the extenteifamd inventory in each Ramsar region.
These were supplemented by a review of regional iatefnational wetland inventories.
Standardised data collation and recording formaiewsed in each of the reviews.

It is important to note that these reviews werdtioh by available funds and time, and that
further effort will unearth more information.

It was not possible to make reliable overall estenaof the size of the wetland resource
globally or regionally. Some good examples of wadlanventory processes exist (eg the
MedWet program), but many inventories allowed oalgursory assessment of the extent of
wetland area or condition. Whilst not underminihg tvalue of individual inventories, this
highlights wetland inventory as being incompletd diificult to undertake.

Recommendations are made to improve the accuracguahtifying and describing the
wetland resource through wetland inventory, angravide the basic information required for
managing the wetland resource.

Recommendations focus on the need to conduct mdtimventory programs, and the
inclusion of basic information on the location aextent of each wetland and its major
ecological features as a forerunner to collectiurther management-oriented information.

Development of standardised methods for data dalleccollation and storage are called for.
These methods should address the use of relatively techniques for collecting and
interpreting remotely-sensed data; storage in miet formats, including Geographic
Information Systems (GIS); and recording key infation in a meta-database.

The key conclusion of this review is that littlesisll known about the extent and condition of
the global wetland resource. On a regional basily, parts of North America and Western
Europe have adequate past and current inventorthoWti good inventory it is difficult to
promote the wise use of the wetland habitats cavibyethe Ramsar Convention.

Priority habitats for future inventory are iderdii. These are seagrasses, coral reefs, salt
marshes and coastal flats, mangroves, arid-zonkuvast peatlands, rivers and streams and
artificial wetlands.

The Ramsar Convention should play a pivotal rolenplementing these recommendations.



Recommendations

This review makes many critical comments on theestd global wetland inventory. In
summary, global wetland inventory is incomplete anddequate for most management
purposes. From our many comments, eight are recowhedefor priority action. These reflect
the effort required to implement an effective intag program as the basis for wise use of
the global wetland resource. Not all recommendateme, however, relevant to all geographic
situations or inventory programs.

1.

All countries lacking a national wetland inventospould undertake one, using an
approach that is comparable with other wetland ntmées and for which the Ramsar
Convention should provide guidance (see below).s&h@ventories are needed to
underpin national planning, policy development &ald efforts directed at wetland
conservation and wise use promoted by the Ramsawebtion, and other related
conventions. The inventories will assist in ideritity wetlands of national and
international importance, and through this to dbote to the Ramsar Convention
achieving its vision for the List of Wetlands of énmhational Importance (Ramsar COP7
Doc. 15.11 — Proposal No.11).

Quantitative studies of wetland loss and degradagiee urgently required for much of
Asia, Africa, South America, the Pacific Islandsla&ustralia.

Further inventory should focus on a basic datalsstribing the location and size of each
wetland, and its major biophysical features, intigdvariations in area and the water
regime. This information should be made availabledth hardcopy and electronic formats.

After acquisition of the basic data, further infation oriented to management on
wetland threats and uses, land tenure and managemgimes, benefits and values,
should be collected. Source(s) of information stiobé clearly recorded along with
comments on its accuracy and availability.

Each inventory should include a clear statementtefpurpose and the range of
information that has been collated or collected.sTéxtends to defining the habitats
covered and the date the information was obtaimeghdated.

The Ramsar Convention should support the developarahtlissemination of models for

improved globally-applicable wetland inventory. Taeshould be derived from existing

models (for example the MedWet program) that apabke of using both remote sensing
and ground techniques, as appropriate. Models dhaalver appropriate habitat

classifications (eg those based on landform caiegjoiinformation collation and storage,
in particular Geographic Information Systems foat&gd and temporal data that can be
used for monitoring purposes.

The Ramsar Convention should support developmera oéntral repository for both
hardcopy and electronic inventories. The meta-daa describe the inventories should
be published on the World Wide Web for greater ssitlity.

Further support is required for completion of thebgl review of wetland resources and
priorities for wetland inventory; and to developopedures for regular updating and
publishing of inventory information on the World tié Web. Regular updating (eg in
conjunction with the triennial national reportingthe Ramsar Convention) may require
restructuring the format and style of the curreatabases and bibliographic materials
supplied by this project.



1 Background and objectives

1.

Knowing the location, distribution and charactemadtlands, their values and uses, and
the threats to them is an essential basis for dpug and implementing management
for their wise use. This is required at geograpghgzales ranging from local site
management, through development of national paliteglobal priority setting.

Differences in the purpose and use of wetland itorégs mean that the information that
is collated is often not readily accessible for dater uses or users. Much of this
information is scattered so it has not been cldaerer adequate inventory information
exists, nor where the major gaps are.

Action 6.1.3 of the Ramsar Convention StrategiaiRI897-2002 is to:

utilise information from regional wetland directoriegtional scientific inventories of wetlands
and other sources, to begin development of a queatiiin of global wetlands resources, as
baseline information for considering trends in wedlaonservation or loss.

A pledge of funding for this action was made by thated Kingdom Government at the
6th Conference of the Contracting Parties of thaveation (Brisbane 1996) and resulted
in this review.

There were three aims of the review:

e To provide an overview of international, regionadamational wetland inventories
(including regional and national Directories of ionfant wetlands) as well as other
general information on global wetland resourcesmfrgublications, Ramsar
Convention literature, and information collected diler institutions doing work on
the same or related subject(s).

e To provide recommendations for how to proceed totrtiee objective as set out in
Action 6.1.3 of the Ramsar Convention StrategimRta the current data holdings
identified through 1 above.

* To identify the priorities for either establishingpdating or extending wetland
inventories so as to improve the accuracy with Wiie global wetland resource can
be quantified and described in future.

Wetlands International undertook the review durit®@8 under a contract from the
Ramsar Bureau. Collation and assessment work wdsrtatkken through sub-contracts
with Wetlands International’s regional and sub-oegil licensees and the Environmental
Research Institute of the Supervising Scientist,stfalia, supporting Wetlands

International’'s Wetland Inventory and Monitoring e8falist Group. A steering

committee comprised of representatives of the RanmBareau, the Wetlands

International licensees, the UK Government andtéaviexperts was established to
review progress and outputs.

Members of the steering committee and project team$ in a workshop held in
association with the "2 International Conference on Wetlands and Developnie
Dakar, Senegal, during November 1998, to revievgmass with the project reports.

As funding obtained was considered to be an abesaminimum for satisfactorily
undertaking the project, it was linked to other lAfeds International work under the
Biodiversity Conservation Information System (BCli@jtiative. The BCIS project is
developing guidance for wetland assessment andhiomeand proposals for developing



improved wetland inventory and assessment toolsrkWWo Wetlands International—

Africa, Europe, Middle East was conducted jointlythwanother wetland inventory

project in Europe. This contributed information tgpgart the European component of
the project and permitted completion of a more ithletacompilation and analysis for the
African and European Ramsar regions.

2 Methodology

8.

Initial work focused on the development of defimits for inventory categories, the
scope and procedures for identifying inventory sesy and for the compilation and
handling of inventory information. This was essdntam ensure that compilation and
handling of information were consistent betweeniaegl teams. Three information
handling tools were developed:

*  Wetland inventory assessment shett permit rapid compilation and assessment of
information on each wetland inventory.

* Wetland inventory assessment databade store the information compiled from
the wetland inventory assessment sheet.

* Bibliographic database- to compile details of inventory information that svilm a
report format, and to allow later searching.

These tools were used in reviews of the extent eéntory information available for
each of the seven Ramsar regions — Africa, AsiateBa€urope, Neotropics, North
America, Oceania and Western Europe. Regional reviewre based primarily on
national inventories, although sub-national reviemere used where these covered a
large area or a major administrative zone. The rediceviews were supplemented by a
review of continental and global scale inventoryurses. All reviews and their
supporting databases are available as hardcopymar@D-ROM. A summary only is
presented here.

3 Results and conclusions

3.1 General information

10.

11.

12.

Based on the reports for the seven Ramsar regiassclear that the extent of global
wetland inventory effort is patchy — it does nobyide a comprehensive information
base for the wise use and monitoring of wetlands2@b countries or territories for

which the state of inventory was assessed, onlyh##e adequate or good national
inventory coverage. Of the remainder, 69% have galstial coverage, and 24% have
little or no national wetland inventory. Much infoation is outdated or incomplete and
there is very little information on wetland assesstror values derived from wetlands.
Thus we do not yet know globally what wetlands weehand how important they are,
even as they are being degraded and lost.

Much of the inventory effort has not progressed doely the collation of existing
information. Further, such compilations often usdiffering sources of information
without providing an indication of the age or réligy of the information, or even an
adequate reference to the source material.

Except for a few imagery-based programs many invesgalo not provide a basis for
monitoring the status of wetlands. Even basic goestabout wetland extent and



3.2
13.

14.

15.

16.

distribution are still not answered. This basicomfiation is not readily available for
much of Oceania, Asia, Africa, Eastern Europe dredNeotropics. Notable exceptions
are provided by national inventory efforts in th&AJand some Western European
countries.

Extent and distribution of wetlands

Data on the extent and distribution of wetlandgaaiious scales, from global estimates to
the areal extent of particular wetland types atcHjgesites, were obtainedHowever,
there is considerable inconsistency in the infoiorgtwith data unavailable for some
sites or countries

Based on current information it is not possibleptovide an acceptable figure of the
areal extent of wetlands at a global scale. Firgthere is little agreement on what
constitutes a wetland. Secondly, there are mang gag inaccuracies in the information.
Thus, the *best’ minimum global estimates provideldw are indicative only:

« natural freshwater wetlands 570 000 000 ha

e rice paddy 130 000 000 ha
* mangroves 18 100 000 ha
» coral reefs 3660 000 000 ha

On these figures the area of wetlands worldwidegean from 748 100 000—
778 100 000 ha, but this does not include manyandttypes, such as saltmarshes and
coastal flats, seagrass meadows, karsts and caveseservoirs. Previously published
global estimates range from 560 000 000-970 00Ch@d0

Anything but a cursory consideration of the aboetugs is immediately thrown into
doubt when the regional minimum estimates for vnetlarea are considered:

* Africa 121 322 000-124 686 000 ha
* Asia 204 245 000 ha

» Eastern Europe 229 217 000 ha

» Neotropics 414 917 000 ha

* North America 241 574 000 ha

* Oceania 35 750 000 ha

e Western Europe 28 822 000 ha

These figures total 1 275 847 000-1 279 211 000 hel-in excess of the best global
estimates given above.

These major discrepancies in the areal estimates thak usefulness very dubious. The
discrepancies can be attributed to many factoish sis differences in the definition of
wetlands, the techniques used to collect and irgethe basic data, and the scale of the
analyses. It is not possible to make an objectssessment of the various figures given
as many inventories merely repeat previously gath@rformation and/or do not clearly
describe the methods being used and the accuracebability of the data, especially in
relation to determining the boundaries of seasandlintermittently flooding wetlands.



3.3
17.

18.

19.

20.

3.4
21.

22.

23.

24,

25.

Wetland types and definitions

The broad Ramsar definition of a wetland was adoptet®71 and is now commonly
used in many countries. It has provided, genemsitih modification, the basis for many
national wetland inventories. However, this is abtays the case and many inventories
are restricted to more specific habitats (eg lakemngroves or reefs), or do not include
both marine and inland wetlands (eg the continestalle inventories of Asia and
Africa).

In many inventories there was no clear definitioade of the range of habitats being
considered. This is confusing given that the raofewetland habitats covered in
inventories varies from coral reefs to coastal mawgs inland to high altitude lakes and
bogs.

Artificial wetlands are an important part of thetl®ad resource in many regions (eg rice
paddy in Asia), but these habitats are often nduaed in wetland inventories and were
not equally considered in the regional reviews thgiported this summary analysis.

Regardless of which wetland definitions were udegl boundaries of wetlands were
often not given, making comparisons between differsources difficult, as did the
variable treatment of individual wetlands in wetlasomplexes.

Rate and extent of wetland loss and degradation

Outside Western Europe and North America thereeiy little information available or
attempt made to calculate wetland loss on a sysierbasis. The loss of wetlands
worldwide has been estimated at 50% of those tkistesl in 1900 — a figure that
includes inland wetlands and possibly mangroves,not large estuaries and marine
wetlands such as reefs and seagrasses. Much ofodssoccurred in the northern
temperate zone during the first half of this ceptilowever, since the 1950s tropical
and sub-tropical wetlands, particularly swamp ftwesid mangroves, have increasingly
been lost.

Agriculture is considered the principal cause fetland loss worldwide. By 1985 it was
estimated that 565% of available wetland had been drained for isitenagriculture in
Europe and North America, 27% in Asia, 6% in Southefica and 2% in Africa.

Linked with the rate and extent of wetland loss dedradation worldwide is the issue of
water allocation and distribution. Many rivers anduthe world have been heavily
regulated by the construction of dams to satiséyititreasing demand for irrigation and
hydropower. Impacts on the rivers and associatadralawaterbodies, swamps and
marshes include increased salinisation, diminishimgderground water reserves,
declining biodiversity and impoverishment of fislocks due to impeded migration and
degraded habitat.

Impacts are not limited to inland or coastal wedgnA recent study of coral reefs
indicated that 58% of the world’s reefs are at nmatieto high risk of damage from
human disturbance. Globally, 36% of all reefs wetassified as threatened by
overexploitation, 30% by coastal development, 238tahd-based pollution and erosion,
and 12% by marine pollution.

The Ramsar site database provides a regularly updhatestill uneven analysis of threats
to wetlands. Data provided by Ramsar Contractintjdzaindicated that 84% of Ramsar-
listed wetlands had undergone or were threateneddnjogical change. The most



3.5
26.

27.

28.

3.6
29.

30.

31.

3.7
32.

33.

34.

widespread threats were from pollution, drainage dgriculture, settlements and
urbanisation, and hunting.

Land tenure and management

Many of the continental, and some national, wetlandentories contain generic
information on land management and land tenure e@dlyg this is in the form of basic
statements about jurisdiction, conservation status proposed conservation measures.
This information is usually brief and often does aotline the effectiveness or otherwise
of land tenure measures in protecting wetland nessu

From these inventories and other sources, it isagop that many wetland sites in
Africa, Oceania, Asia and the Neotropics are urgmtetd or protection measures are
ineffective.

In parts of Oceania and Asia despite some progiressnplementing conservation
legislation many countries still require means mdoece safeguards against increasing
pressures due to population increases. This isicpktly urgent for mangrove
conservation.

Wetland benefits and values

Many of the inventory sources provided some infdiomaon the values and benefits of
wetlands. However, this was usually in the formagfummary of the biodiversity values
and human use, with little quantitative or econoddta being given. Exceptions are the
productivity of artificial wetlands, such as ricadualy, fish ponds and salinas.

At a global scale the values and benefits of allamels for biodiversity and human uses
have been outlined. Information is most detailed fmangroves, where values and
benefits include coastal protection, flood reduttisediment accumulation, fish and
crustacean nurseries. Similar descriptions ardalaifor peatlands.

In Europe there has been an emphasis on the valymstected areas, in particular on
the basis of their value as breeding or feedingtaiafor birds. This emphasis has also
been repeated elsewhere, but not usually as thblppuBrotected areas are valued by
people for various reasons, including conservatiourism and fishing.

Extent and adequacy of updating programs

Few inventories have been regularly updated. Aational level the status and trends
analyses done in the USA make a comprehensive pittdm provide updated
information. As few other studies were identifidte toverall extent of wetlands and
wetland loss cannot be determined.

The Ramsar Convention Bureau provides a direcigpgated every six years, of sites
listed as internationally important. This is now itatale on the World Wide Web and

CD-ROM as well as in hardcopy. However, the dirgctaloes not contain a

comprehensive updated overview of all sites.

The apparent absence of regular updating of weilarehtories is not unexpected given
the overall cost and logistical effort of condugtiand publishing (in hard copy) such
work. Recent development of ‘user-friendly’ databapackages and increased
availability of electronic information systems, buas geographic information systems
(GIS) and the World Wide Web, is increasing theimyg available for data storage,
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35.

36.

37.

38.

39.

40.

41.

analysis and access. It is increasingly possibktdme wetland inventory information in
an electronic database and make it widely accessibl

Standardising of inventory approaches

There is inadequate standardisation of inventorjrtiegies, including the means of
recording and reporting the basic information tlsanhecessary for determining, with
confidence, the status of wetlands worldwide. Inwgas often lack basic information,
notably the objective or purpose of the inventotiie wetland definition and

classification systems used, the method/s of daltaction, source data for statistics of
wetland area and wetland loss, name and affiliatibthe compiler for individual site

data, a program for updating the inventory, etc.

The development of a standardised and flexible freonle for wetland inventory will
help individual countries to prepare national watlanventories not only in a format
compatible with their objectives but also compatiblith the inventory of neighbouring
countries. This would greatly improve the capatitycomprehensive wetland inventory
on a regional, and ultimately global, scale.

Using electronic data storage systems such as at@aband Geographic Information
Systems linked to the World Wide Web will enhanloe &vailability of data and related
information (eg bibliographies) for particular caies and wetland sites. It will also
permit regular, cost-effective updating of invegtorformation.

Countries with limited resources or expertise intlared inventory may particularly
benefit from access to standardised or genericawétinventory methods, including
generic databases for recording and storing basienitory program information. This
information could then be added to a globally asi¥s meta-database, such as that
developed by the Biodiversity Conservation Inforimat System (BCIS), to ensure
details and contacts are available to others fréuaccess to the inventory.

Such standardisation could be derived from existmgglels, notably the Mediterranean
wetland inventory (MedWet), and the United Statesh Fand Wildlife Service national

wetland inventory. The remote sensing techniquestlaa classification systems used in
these approaches have been successfully adapteddoin other countries and could
provide a basis for a standardised framework argioeric wetland inventory database.

There are regular calls for the increased use mbte sensing technology for wetland
inventory. These techniques are available and mamy being tested for different
wetland habitats. The emphasis should not be on eshale adoption of such
techniques, but rather on the development of mottels suit particular purposes and
which are linked to on-the-ground management as;i including effective ground

truthing and monitoring.

Overall, given the difficulties in obtaining evehet most basic information for many
wetlands, there is a need to identify a basic datdo describe the wetland. This would
include the location and area and the basic featofethe ecological character that
provides values and benefits to humans. The latterdd include general indicators or
descriptors of the water regime, water quality apidta. An agreed landform
classification system would make it possible to pame between sites and regions and
hence provide a basis for management decisionsrthatlead to the collection of more
specific information on threats, values and beggefidnd tenure and management, and
monitoring.



3.9 Information sources

42.

43.

44,

45.

46.

47.

48.

49.

A broad range of inventories and published repontsvetlands were reviewed. These
included global, regional and supra-national ingeles available in published reports,
books and journals and augmented by unpublishedrtsepatlases (eg for mangroves)
and web pages (eg for coral reefs). Much of thermftion assessed was not from
published inventory sources.

We acknowledge that many other sources of infownatvere not accessed during this
review. This is particularly so for the Americas evd an immense quantity of

information exists. Much less information exists Adrica and Asia. In such instances at
least some further information may be availableeiports dealing with land and water
resources, especially for fisheries. However, mathhis is believed to be in small

library collections that are not easily accessawubh library exchange procedures.
More extensive networks and familiarity with moranguages may enable more
information sources to be located.

Collections of remotely-sensed imagery and nati@mal global scale maps and charts
were not assessed. It seems that topographicahavigational maps have not been
greatly used for inventory purposes, partly as they not easy to obtain and collate.
This situation may change as more maps are produceslectronic formats. The
increased availability of global and national sdatage databases (on CD and the web)
may also provide improved opportunities for useemfiotely sensed data.

Whilst we cannot claim that this current reviewc@mprehensive our development of
the bibliographic and inventory databases providasinitial tool for adding more
sources once they are located. If this were to beedon a regular basis (eg in
conjunction with the triennial inventory of Ramsdtes), restructuring of the format and
style of the current databases may be appropriate.

The regional reviews identified a large number adfirses for wetland inventories, but
coverage at national level is patchy. Many inveaetcovered only part of a country’s
wetland resource (eg estuaries or peatlands os)alsipra-national inventories cover
more countries but these are not usually compréer{eg covering only important
wetlands).

Many inventories were based on biodiversity criteparticularly those important for
waterbirds. Others were based on specific hab#atsh as lakes or reefs. Many of these
were non-specific reviews or summaries of wetlaridrmation.

Many national inventories had been undertaken tipma or provincial governmental

agencies. In contrast, supra-national inventoriesevundertaken by international non-
governmental organisations. Although the latterehavovided valuable collations of

existing material, many have not been well distelduand only occasionally have been
updated.

The major inventory effort seems to have occurredng the 1980s and early 1990s.
Much of the earlier material is now considered ofyohistorical use given continued
loss and degradation that is believed to have oedun many regions. Where possible
our analyses focused on inventory sources froml8®®s.



3.10 Priorities for future wetland inventory

50.

51.

52.

53.

Knowledge of the global wetland inventory resous;en the whole, far from complete
and is inadequate to support management needeeghins of the world — Africa, Asia,

Oceania, Neotropics, North America, Western anddeadturope — have information
gaps and priority areas for wetland inventory. Soofighese information gaps are
urgent, and will become increasingly so as wetlasd continues.

Priority should be given to regions in which thethareds are least known and considered
the most threatened: areas where rapid populatimwty and development are
combining with ineffective or non-existent wetlaqmtotection and sustainable use
legislation, to destroy and degrade wetlands atlamming rate. The priority regions for
further wetland inventory and wetland loss studiesas to determine the current extent
of wetlands, and the rate and extent of loss, la@eNeotropics, Asia, Oceania, Africa
and Eastern Europe.

To make the task more manageable, priority shosldjiteen to encouraging countries
which do not yet have a national wetland inventtrycommit resources to complete
one. The great importance and urgency of nationdane inventories cannot be over
emphasised. They provide the base information ffmc¥e monitoring, management,
sustainable use and conservation of wetlands atieals — local, national, and
international.

Attention must also be given to the inventory abpty wetland habitats, targeting those
for which there is little or no information, andoe at greatest risk of degradation and
destruction. Priority wetland habitats are:

seagrasses in southern Asia, south Pacific, South Ameriad asome parts of Africa,
are under increasing threat from pollution, coad&lelopment, destructive fishing
practices, recreational use, etc.

coral reefs —an important biodiversity resource that is undatimuing threat due to
the development, deforestation and pollution ofstalzand inland wetlands.

salt marshes and coastal flats kave generally not been included in wetland
inventories, with few areal estimates and no trloba ‘picture’ available. However,
they are under increasing threat worldwide, paldidy in Africa, Asia and Oceania
due to increasing coastal development.

mangroves— better mapped than other coastal and marineamds| but serious

inconsistencies exist and more comprehensive iovens required. This should be
used to better determine the mangrove loss thatoiseeding at an alarming rate in
many parts of Africa, south-east Asia and Oceahi@ugh deforestation, land

reclamation, and development for aquaculture.

arid-zone wetlands- poorly mapped but increasingly important in tight of
escalating population pressures and water demasrdeXample, in Africa and the
Middle East pressures for increased water supplye Hedl to the construction of
many large dams and to disputes over trans-boundhaying of limited water
resources.

peatlands— well mapped in comparison with other wetlanditab. However, they
are threatened by drainage for agriculture andedtation in Europe, Asia and North
America in particular, despite their importanceaaglobal carbon sink and economic
resource, and are poorly known in tropical regisumsh as south-east Asia.
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rivers and streams- seriously threatened by industrial and domestitution, water
diversion and regulation in many regions of theldioAlthough generally considered
to be well mapped, it is difficult to obtain aresdtimates of rivers and streams and
the extent of associated swamps, marshes, ox-ti@s End lagoons.

artificial wetlands— increasingly important with reservoirs, damdéinsa, paddy, and
aquaculture ponds important in many regions, ngtafbia, Africa and the
Neotropics, where they can provide habitat for liféd particularly migratory birds.
Under some circumstances they provide many valnésanefits to humans and can
partially compensate for the loss and degradatioratural wetlands.

The work required to establish, update or extentland inventory seems monumental
when viewed at a global scale, but is achievablenétyonal action if a genuine will

exists and key processes are targeted for improvenEhese include improved

communication to ensure that wetland inventory rimfation is useful to people at all
levels, from local to global.

Co-operation between countries and agencies, vigh dcommon aim of improving
wetland inventory for all wetland habitats, partaly those most threatened, should be
enhanced. Resources and effort are often ‘wastedilot studies or overly-ambitious
projects that have little reward in terms of invewytand improved management of
wetlands. This indicates a need for even more dapfaritisation when allocating
resources for wetland inventory.

When undertaking further wetland inventory everfjofshould be made to link this

with other national and international initiativesich as the identification and delineation
of further sites of international importance. Ferttthe inventory effort could assist with
moves to achieve the vision for the List of Wetlan@iinternational Importance.
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Summary

A review of the global wetland resource, as avddélab national wetland inventories, was
undertaken by Wetlands International, with suppam the Environmental Research
Institute of the Supervising Scientigr(SS, Jabiru, Australia), on behalf of the Bureau @ th
Ramsar Convention on Wetlands. Funding support caora the United Kingdom with
complementary support provided through concurreojepts.

The project was organised through the Wetlandsriat®nal Inventory and Monitoring
Specialist Group and coordinated by the Internafid@oordination Unit. Reviews of the
extent of wetland inventory effort in each of theven Ramsar regions were assigned to an
individual Wetlands International regional licensgesub-licensee. A further review of supra-
national and continental scale inventories was atstertaken. The project was overseen by
an international steering group and draft repants grogress discussed in a workshop (Dakar,
Senegal, November 1998) before the final report®wweoduced.

The limited time and resources available for theojgmt have meant that a fully
comprehensive global analysis has not been possiloleever, the use of standardised data
collating and recording procedures have provideduad basis for a thorough analysis of the
coverage and quality of wetland inventory worldwide

The findings of the regional and supra-nationallyses of inventories form the basis for a
summary report that accompanies the seven regemdlone global reports (note that the
Ramsar Asia Region was reviewed in two separatepooents). All reports and their
accompanying inventory database and bibliograpkypaesented in hardcopy and CD-ROM
formats.

This section of the report provides details of pebjmanagement and methodology developed
to ensure consistent review procedures in each ezlenof the work. The overall
recommendations of the review are presented isuh@mary report and the regional analyses
and their recommendations in the respective regji@perts.



1 Introduction

Conservation and management of wetlands and thadiviersity have been identified as a
priority area for action in international convemisoand regional policies. The importance of
sustainable management of wetlands and their héesity is also being increasingly
recognised in the wide-ranging debate on manadiegwtorld’s water resources. However,
despite these priorities and frameworks for actimany natural wetlands, and the species
which depend upon them, continue to be threatenetbgraded through a variety of human
actions, both direct and indirect (Dugan 1994, &isbn & Moser 1992). In part this arises
because at national and international levels datisikers are unaware of the features and
values of the wetland resource in their chargelélyson & van der Valk 1995a).

Although there is much information about wetlansiorces and their management, it is held
scattered in a variety of sources in incompatiblenfats, making it difficult to access or use,
both to assess the state of the global wetlandirespand source the information and expert
guidance needed to establish priorities for wetlar@hagement. There is thus an urgent need
to develop tools and mechanisms to provide a muegiated management system for the
world’'s wetlands, to use this system to monitor dhanging status of the global wetland
resource and to make it available for those unHiganational and regional wetland
conservation planning.

Knowledge of the location, distribution and chaeacif wetlands, their values and uses, and
the threats to them is an essential basis for dpired and implementing management for
their wise use (Dugan 1990, Hollis et al 1992, &msbn & van der Valk 1995a, Finlayson
1996). This is required at a variety of geographiseales, ranging from local site
management, through development of regional aridmadtpolicies to global priority setting.
There have been many wetland inventories and amsets undertaken for different
purposes, at differing geographical scales, artiffgring levels of detail and topic coverage
(see papers in Finlayson & van der Valk 1995b).e@thare known to be underway or
planned. However, many basic features of wetlandsra the globe have not apparently
been recorded or documented (Mitsch et al 1994ayson & van der Valk 1995a).

Because of such differences in the purpose andigetland inventories, the information
that is collated is often not readily accessibletfimader uses or users. Furthermore, because
of the scattered nature of wetland inventories itot entirely clear where adequate inventory
information exists, or where there are major gdpss has precluded accurate assessment of
the size and distribution of the global wetlancotese and its pattern of change (Mitsch et al
1994, Finlayson & van der Valk 1995a).

2 Global review of wetland resources

Shortcomings in the wetland information base haenldebated at length within fora held by
the Ramsar Convention on Wetlands and Wetlandsniaiienal. This has resulted in a call
for countries to undertake national wetland invee (Davis 1993). Further, it has resulted
in agreement on a specific action under the Conwelst Strategic for 1997-2000

(http://www.ramsar.org/key_strat_plan_e.htm). Aaté 1.3 of the strategic plan is to:

utilise information from regional wetland directoriestional scientific inventories of wetlands
and other sources, to begin development of a quattdit of global wetlands resources, as
baseline information for considering trends in wedlaonservation or loss.



A pledge of funding support to develop quantifioatiof global wetland resources was made
by the United Kingdom at the 6th Conference of @antracting Parties of the Convention

(Brishane 1996). Terms of reference for this reviewre developed by the Scientific

Technical and Review Panel (STRP) of the Conventimnl, accepted at the 6th meeting of
the STRP in Gland, Switzerland, 15-17 April 1997e3d are given below while the agreed
project description is attached in Annex 1.

The aims of the review are threefold:

1.

3

To provide an overview of international, regionaldanational wetland inventories
(including regional and national directories of wmant wetlands) as well as other
general information on global wetland resourcesnfioublications, Ramsar Convention
literature, and information collected by other ingions doing work on the same or
related subject(s).

To provide recommendations for how to proceed totniee objective as set out in
Action 6.1.3 of the Ramsar Convention StrategicnPlar the current data holdings
identified through 1 above.

To identify the priorities for either establishingipdating or extending wetland
inventories so as to improve the accuracy with wiiie the global wetland resource can
be quantified and described in future.

Methodology

3.1 Project management

The review was undertaken by Wetlands Internatjcarad in particular its Wetland Inventory
and Monitoring Specialist Group (WIMSG), acting &shnical advisors to the Ramsar
Convention. Work on the review began in late 198d a schedule was soon agreed to ensure
a technical report on the outcomes of the review pr@sented to the 7th Conference of the
Contracting Parties of the Convention (Costa Ri¢ay 1999).

The review was managed through a contract fromRéesar Bureau with the International
Co-ordination Unit of Wetlands International. Thdoimmation collation and reporting was
undertaken through four sub-contracts, as follows:

1.

To the Environmental Research Institute of the Stigiig Scientist €1SS), Jabiru,
Australia, supporting Wetlands International’s Veatl Inventory and Assessment
Specialist Group. This contract was to undertak@ept co-ordination, compilation of
information on supra-national wetland inventoriasg preparation and production of the
final global report.

Three sub-contracts to Wetlands International regjiolicensees/sub-licensees to
undertake compilation of national inventory infotina and compilation of regional
reports for each of the Ramsar regions, and thplguab these teriss for compilation of
the global analysis. Sub-contracts were as follows:

« Wetlands International-Africa, Europe, Middle Easta@g®ningen, The Netherlands)
covering Western Europe, Eastern Europe, Africa thed'Middle East’ part of the
Asia Ramsar region

« Wetlands International-Americas (Ottawa, Canada)edng North America and
Neotropics regions



» Wetlands International-Oceania (Canberra, Auslradiavering Oceania and the bulk
of the Asia regions.

Terms of Reference for each of the sub-contraetappended in Annex 2 and contact points
listed in table 1.

Table 1 Contact points and project personnel from each of the sub-contractors

Institution Contact Point Project Officer

Wetlands International-International Nick Davidson n/a

Coordination Unit

Environmental Research Institute of the
Supervising Scientist

Max Finlayson Abbie Spiers

Wetlands International-Africa, Europe, Middle | Scott Frazier Nathalie Stevenson

East

Wetlands International-Oceania Roger Jaensch Doug Watkins

Wetlands International-Americas lan Davidson Rob Vanderkam

To ensure consistency of regional inventory revipvocedures by sub-contractors, a
Technical Specification was developed by the Irdgamal Co-ordination Unit and agreed by
all partners. The Technical Specification (Annexv@s designed to clarify and expand on the
regional analysis requirements as set out in tiggnad project outline (Annex 1). It formed
part of each sub-contract.

The contract called for the establishment of agumbfteering Committee, to be comprised of
representatives of each of the Ramsar Bureau, gttaWds International partners, the United
Kingdom Government (as the source of the projeat$y and invited experts (table 2). The
Steering Committee’s role was to review progresd antputs, and facilitate access to
information held in databases, libraries and oth@brmation sources. The Steering
Committee communicated largely by electronic maithwone meeting in a workshop in
Dakar, Senegal, during November 1998 to reviewdtlad final outputs.

Table 2 Members of the project steering committee

Name Institution

Bill Phillips

Bureau of the Ramsar Convention on Wetlands, Gland, Switzerland

Brij Gopal

Jawabharlal Nehru University, New Delhi, India

David Stroud

Joint Nature Conservation Council, Peterborough, United Kingdom

Douglas Taylor

Somerset County Council, Taunton, United Kingdom

Geoff Cowan Department of Environment, Pretoria, South Africa
lan Davidson Wetlands International-the Americas; Ottawa, Canada
Luis Naranjo Universidad del Valle, Cali, Colombia

Martine Michou

International Geosphere Biosphere Program — Data and Information System; Toulouse,
France

Max Finlayson

Environmental Research Institute of the Supervising Scientist, Jabiru, Australia

Nick Davidson

Wetlands International-International Coordination Unit; Wageningen, The Netherlands

Roger Jaensch

Wetlands International-Oceania; Canberra, Australia

Scott Frazier

Wetlands International—-Africa, Europe, Middle East; Wageningen, The Netherlands

Stuart Phinn

University of Queensland, Brisbane, Australia




3.2 Finances

The initial contract was for SFR 71 675. This wassidered by all parties involved to be an
absolute minimum for undertaking this project datiorily. Therefore the project was linked
to existing work already planned by Wetlands Inétional under the Biodiversity
Conservation Information Systems initiative (fundgd NORAD). This enabled a far more
comprehensive review to be made for the Easterndearg Western European and African
regions than was possible for the other regions.

The BCIS project is developing good practice guagaand proposals for wetland inventory
and assessment tools which will follow-up the warkder this project, and it is therefore
highly appropriate to link these two projects. TBEIS Wetlands Pilot Project’ also held a
workshop in Dakar, Senegal, in November 1998 aridct¥ely provided an additional

SFR 20 000 towards the costs of attendance at tikstwop being run for the global review
project. Wetlands International-Africa, Europe, Ma&ldEast also launched a project in
Europe (funded by RIZA of the Netherlands) that dboted information to support the

European component of the project.

Participation in the Dakar workshop was also babstea further SFR 4000 from the Ramsar
Bureau. The project also received support from Emvirent Australia an@riSs through
work to review and develop further approaches fetland inventory at different scales
across the continent of Australia.

Payments from the Ramsar Bureau to Wetlands Inierred—ICU were SFR 50 000 on
signing the contract, with the remaining SFR 21 §@yable on completion of the contract.
Sub-contract payments were as follows:

+ €riss — SFR 39 950, with half payable on signing of coritrand half on contract
completion. This included SFR 4700 for the costthefproject workshop and SFR 2350
for report production.

¢ Wetlands International-Africa, Europe, Middle East (AEME) — SFR 7050, with
SFR 5000 payable on signing of contract and theneder on contract completion.

« Wetlands International-Oceania —SFR 11 750, with SFR 5875 payable on signing of
contract, SFR 4875 on satisfactory supply of regiiomventory analyses, and the
remainder on contract completion.

« Wetlands International-Americas —SFR 11 750, with SFR 5875 payable on signing of
contract, SFR 4875 on satisfactory supply of regiiomventory analyses, and the
remainder on contract completion.

SFR 1175 was retained by Wetlands International-#S& contribution towards the costs of
project administration and communications.

3.3 Schedule

After the contracts were signed work began on @ddhe regional reviews. Each of the sub-
contractors had three months to produce a draiewefor all regions being considered. Given
the overall schedule and the period of contradted tvork on the regional reviews began at
different times in 1998: Wetlands International-@ua anderiss project work began in

February 1998, Wetlands International-Africa, Europlddle East began in March, and
Wetlands International-Americas in May. The subtamis required delivery of regional

inventory listings and regional analyses @SS by end of April 1998 (Oceania and
Americas) and end of July 1998 (Africa, Europe, Nkdéast). The later supply date for



Africa, Europe, Middle East analyses was agreechgvwto the large amount of inventory
material known to exist for these regions, coupléith the need for linkage with the RIZA-
funded European inventory project to ensure conguiaif this part of the project.

These draft reports were discussed at the workbletipin Dakar, Senegal, on 7 November
1998. Following this workshop a revised schedulé jnority tasks were agreed in order to
deliver the final report for distribution at the M&999 Ramsar CoP7.

The project description called for hard copiesdibound) of the full report to be available
for consultation by Contracting Parties at the M®89 Ramsar CoP7. Copies of the full
report were also made available for supply to Co®ference delegates in electronic (CD-
ROM) form. A summary of the report was translatei iFrench and Spanish for distribution
with the documentation prior to the 1999 CoP7. €hdscuments were supported by a
progress report in June 1998.

Data recording

Initial tasks focused on the development and ages¢nbetween project partners of
definitions of inventory categories (eg regionafional and international) and which team
handled each category, on the detail of the scopepaocedures for identifying inventory
sources, and for the compilation and handling @éiriory information. This was essential to
ensure that a) duplication of effort was avoidedr (Example where a regional (supra-
national) inventory contains national inventory soanies), and b) compilation and handling
of information was as consistent as possible betwesgional partners. This required
substantial dialogue between the project teams, aamnsiderable amount of testing of
planned procedures against the wide variety ofgygevetland inventory being identified.

To compile standard national (and equivalent) inegninformation in a form suitable for
undertaking regional analyses of inventory scop# @umlity and coverage, and to produce
estimates of the size and character of the wetlastburce, four component data and
information handling elements were developed ie hvith the project specification. These
are as follows:

1. A Wetland Inventory Assessment Sheddsigned to permit rapid assessment and
compilation of information on each identified intery, and to compile summary
information about the wetland resource containegaich inventory. An example is given
in Annex 4. To ensure consistency of coding of aafdirmation field a set of guidelines
for the completion of entries was developed (AnBgx

2. A Wetland Inventory Assessment Datababased on the fields developed in the
assessment sheet, for electronic compilation @rination about each wetland inventory.
Database structure, fields and coding are giveArinex 6. To permit its use by the
different partners it was necessary to developdétabase in both FoxPro and Microsoft
Access software formats, in such a way that theeri@tfor the final report could be
subsequently compiled into one format (Access)rimition compiled in this database
formed the basis for the regional and internatiaralyses required of the project. The
populated database formed a substantial part dfrtakreport in electronic format.

3. A Bibliographic databasdor each inventory reference (fields are listedhimex 7). (In
future a link may be established between refereinctds database and the bibliographic
reference included in the wetland inventory dataljas

4. A Meta-databaseto permit compilation of details of inventory @amfmation sources that
are not in a report format (eg map sheets, atlasliest, posters, collations of
photos/images). This was expected to provide aagaial of sources (analogous to the



bibliographic database) unlike the inventory dasgbavhich contains actual data and
information extracted from the inventories. The aneéatabase structure is given in
Annex 8.

To facilitate common entry of bibliographic and mefata information an attempt was made
to make these two databases available to the ralgiwaject teams on the World Wide Web.
Due to problems with multiple access to servers Was not successful and the regional and
global review teams reverted to individual databaséh standardised fields, as originally
envisaged.

4 Qutputs

The outcomes of the regional and global reviewspaesented in two forms on the CD-ROM.
First, the summary report that was translated Friench and Spanish and circulated to all
official national delegations at CoP7 is presenigus is a collation of the principle issues
that were presented in the regional and globakmsiand elaborated during the workshop in
Dakar. Members of the Steering Committee providethroent on a draft version. An
acknowledged copy of the summary has also beendeadlin a report by the IGBP-DIS. A
short report on the project is available in the Mfals International newslettéWetlands

(7 May 1999).

The individual regional and global reviews are prged along with the separate inventory
and bibliographic databases that were compileceémh. These should be referred to when
checking information for each of the regions coasedl. The Asian regional review is

presented as two individual reports (and databaséh) 14 countries being treated in the

report labelled ‘Middle East’ and the remaining coigs of Asia being treated in the report

labelled ‘Asia’, with the exception of Russia whiishcontained within the Eastern European
report.

The global-scale review is an analysis of inventorgterial available at the supra-national
and continental scales. In this respect thererisesoverlap with some of the regional reviews.
However, given that the latter focus primarily cetianal and sub-national inventory scales
we are not concerned about such overlap. Our dbgeetas to undertake as complete an
analysis as possible given the budget and timedram

The major recommendations from the combined reviamespresented in the summary report
(available on the CD-ROM and hardcopy versions @ad will be available from the World
Wide Web page of the Ramsar Wetland Conventiortp:/Mww.ramsar.org/). We also refer
readers to the individual reports for details aitdidigraphic sources.

Finally, we recognise that we have not been abiddntify and collate all inventory sources
during the time-frame and resourcing of this stubdpwever, as wetland inventory is an
ongoing component of wetland management and wisews anticipate further additions to
the databases developed during this study so ashance the coverage of information on
worldwide wetland inventory. We also draw the readattention to the recommendation that
the Ramsar Convention supports the development afertral repository for wetland
inventory information.



Readers are encouraged to send details (as pemfinenation fields outlined in the
accompanying databases — see Annexes 4-8) and adseurces missing from our analyses
and all further wetland inventory work at the natif supra-national and international scales
to the following addresses:

Co-coordinator, Wetlands Inventory & Monitoring $faist Group
C/- Environmental Research Institute of the SupergiScientist
Locked Bag 2

Jabiru, NT 0886, Australia

e-mail enquiries@eriss.erin.gov.au

Science Coordinator, Wetlands International
International Co-ordination Unit

Wetlands International, Wageningen

PO Box 471

6700 AL Wageningen

The Netherlands

e-mail icu@wetlands.agro.nl

Inventory information at the national and sub-nagioscale could also be sent to the above
addresses and to the relevant regional Wetlandniatienal licensee:

Wetlands International-Africa Europe Middle East
PO Box 7002

6700 CA Wageningen

The Netherlands

e-mail post@wetlands.agro.nl

Wetlands International-Americas
7 Hinton Avenue North, Suite 200
Ottawa

Ontario K1Y 4P1

Canada

e-mail wia@wetlands.org

Wetlands International-Asia Pacific
3A37 Kelana Centre Point

Kelana Jaya, No 3 Jalan SS7/19
47300 Petaling Jaya, Selangor
Malaysia

e-mail wiap@wiap.nasionet.net

In conclusion we reiterate that this project présem initial assessment only of the global
wetland resource. We have acknowledged the unemturenof the assessments that have
been undertaken of each of the seven Ramsar regimhencourage others to help fill these
gaps and complete the analyses with materialsatbahay have not unearthed and with new
and improved wetland inventory.

Further wetland inventory is required before weéhan adequate record of the extent and
status of the world’s wetland resource. This studyvidles a basis for further work through
recommended procedures and the provision of dagakzasl bibliographic sources.
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Annex 1 Project description

Global review of wetland resources

Project proponent Wetlands International, Wetland Inventory and Marmng Specialist
Group

Project supervisor/coordinatoDr CM Finlaysongriss
Budget SFR 71 675
Duration: October 1997 — May 1999

Background

1. The Scientific Technical and Review Panel (STRPhefRamsar Wetlands Convention
was requested to develop terms of reference folobabReview of Wetland Resources.
This was in response to a pledge of funding suppade at the 6th Conference of the
Contracting Parties of the Convention by the Unké&alygdom Government. The terms of
reference for the global review were accepted at6tin meeting of the STRP in Gland,
Switzerland, 15-17 April 1997.

2. The review will contribute to meeting the objectieé Action 6.1.3 of the Ramsar
Convention Strategic Plan 1997-2002, to: ‘utiliséoimation from regional wetland

directories, national scientific inventories of \meds and other sources, to begin
development of a quantification of global wetlamesources, as baseline information for

considering trends in wetland conservation or loss’

3. The Wetland Inventory and Monitoring Specialist GroWIMSG) of Wetlands
International proposes to undertake this review waiiltl bring together the combined
experience, expertise and information holdings loé tregionally based Wetlands
International staff and associated technical sfistsa

Aims
4. Based on the terms of reference the project will:

4.1. Provide an overview of international, regional andtional wetland inventories
(including regional and national Directories of ionfant wetlands) as well as other
general information on global wetland resourcesmfrgoublications, Ramsar
Convention literature, and information collected dther institutions doing work on
the same or related subject(s);

4.2. Provide recommendations for how to proceed to rieebbjective as set out in Action
6.1.3 of the Ramsar Convention Strategic PlanHerdurrent data holdings identified
through aim 4.1 above; and

4.3. Identify the priorities for either establishing,dgiing or extending wetland inventories
so as to improve the accuracy with which the thabagl wetland resource can be
guantified and described in future.



Project management

Organisation of technical work

5.

10.

The WIMSG is a voluntary network, established by Mfals International, to provide
expert advice and support to program developmetttarfield of wetland inventory and
monitoring. It is co-ordinated by Dr Max Finlays@Australia) and Dr Luis Naranjo
(Colombia). WIMSG has the support of the threeiaeg offices of Wetland
International: Asia Pacific (Kuala Lumpur, Malaysi@dmericas (Ottawa, Canada); and
Africa, Europe, Middle East (Wageningen, Netherlands)

The WIMSG will provide the focal point for the projeunder the supervision of
Dr Finlayson. A project Steering Committee will lstablished and will comprise a
representative from each of the regional officesMdtlands International, the Ramsar
Convention Bureau, a UK representative, and saleetgerts. This Committee will
review progress and outputs and will facilitateesscto information held in databases,
libraries and other information sources. The Grawii communicate largely by
electronic mail, but will meet once in a workshagate 1998 to review the final outputs.

Apart from this workshop (provisionally planned fhiovember 1998, in Senegal) no
international travel is foreseen, due to budgelianitations. However, advantage will be
taken of meetings of the Ramsar STRP and Wetlantrnlational to advance the
development of the project.

Direct coordination and supervision of the projedt be provided by Dr Finlayson who
will, through his host agency — the Environmentak®&arch Institute of the Supervising
Scientist €risS) — in Jabiru, Australia, take responsibility fdret completion of the
project and submission of the report to the Rar@smvention Bureau. Through the aegis
of eriss, Dr Finlayson will contract one person to undeetdke primary tasks of the
review, including liaison and contact with Wetlantgernational offices and other
information sources. The nature of the contratithe discussed with the person engaged
and will be in line with accepted public proceduag®pted byeriss.

That part of aim 4.1 of the review concerning regiocanalysis of wetland inventories
will be undertaken through subcontracts to theghegional headquarters of Wetlands
International, who are best placed to obtain tiggoreal information.

The report will be prepared by the contracted peiisoconsultation with the Steering
Committee and submitted to the Ramsar Conventiore&®u by 31 January 1999 by
Dr Finlayson on behalf of the WIMSG. The summary tbé final report will be
distributed with the documentation for the CosteaRConference.

Administration and funding

11.

12.

The project will be funded primarily by the moneyeg@jed by the United Kingdom
Government to the Ramsar Convention. A contract beél signed between Wetlands
International (on behalf of the WIMSG) and the RamsConvention Bureau.

Subcontracts will then be arranged by Wetlandsriatgonal to€eriss and the three

regional offices of Wetlands International.

The budget of SFR 71 675 is considered an absolimémom for undertaking this
project satisfactorily. Therefore the project wile Binked to existing work already
planned by Wetlands International under the BCiative (funded by NORAD), which
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will provide additional SFR 20 000 towards the sost the workshop. The BCIS project
aims to develop a proposal which will follow-up therk proposed under this project,
and it is therefore highly appropriate to link thdés/o projects. Wetlands International —
Africa, Europe, Middle East is also launching ajgcbin Europe (funded by RIZA of the
Netherlands) which will contribute information topport the European component of the
project. €riss will make available normal communications and agfifacilities and the
supervisory time of Dr Finlayson, and will take peasibility for completion of the report
and a detailed financial acquittal. These links an#lind support will be recognised in
the project acknowledgments.

Project tasks

13.

14.

Each of the terms of reference will be addressediraggly and combined into a
summary report. Sources of information other theflerence materials will be collated
and listed in a meta-database which will indicge mature of the material, its location
and means by which it can be accessed.

Each of the aims is addressed below.

14.1 Provide an overview of international, regioaald national wetland inventories
(including regional and national Directories of ionfant wetlands) as well as other
general information on global wetland resourcesmfrpublications, Ramsar
Convention literature, and information collected diper institutions doing work
on the same or related subject(s).

14.1.1 A comprehensive literature search will badtted to determine the extent
and distribution of wetland area and, where figuegist, the rate and extent
of wetland loss presented. Reports prepared foRgmasar Convention and
Wetlands International, plus maps and databased bgl national and
international agencies will be consulted.

14.1.2 Analysis of the data will include an exantimra of the means of calculating
wetland area (including definitions and classiiicas) and, where possible,
the reliability and age of the data. Access to kbsaries and information
services will be critical for this analysis and lvglovide the basis for further
addressing the terms of reference given below. Blidgraphy and meta-
database will be prepared.

14.1.3. A (Ramsar) regional analysis will be coriddcfrom the three regional
headquarters of Wetlands International, to summatie countries and
regions covered by wetland inventories in tabufat/ar data matrices. These
will display:

— wetland types (and definition) covered in eacteimory;

— data/information fields contained within eachantory;

— means of collecting, collating and storing theada

— methods, means and frequency of updating thentone

— possible use of satellite and remote sensingiddte updating process.

Staff at the regional headquarters of Wetlandsrhatdonal are already
involved in numerous wetland inventory projectgheir respective regions,
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and are thus well placed to collate this dispaiafermation. Regional
summaries will be provided and key points presented

14.1.4 Modern communication media and library sewiwill provide an initial data
source with support from the regional offices oftl&fleds International.

14.2 Provide recommendations for how to proceedhé®t the objective as set out in

Action 6.1.3 of the Ramsar Convention StrategimP& the current data holdings
identified through aim 14.1 Above.

14.2.1 The above analyses and collation will beluseascertain the availability and
types of information on — the location and areakak of wetland types; the
benefits and values provided by wetlands; the éxténwetland loss and
degradation; land tenure and management strudtupdace or proposed; and
the extent and adequacy of updating programs icepba proposed. Regional
summaries will be provided with key points presdnte

14.2.2 The regional analyses will be collated asdduto provide information on
preferred options for obtaining standardised apgresa for wetland
inventory, covering data/information fields; mearficollecting, collating and
storing the data; methods and means of updatingnthentory; and, where
possible, regional or national priority areas.

14.3 Identify the priorities for either establishjrupdating or extending wetland inventories

so as to improve the accuracy with which the thabagl wetland resource can be
guantified and described in future.

14.3.1 The analysis of wetland inventory and deatadling procedures will be
assessed to determine options for future data neamergt. These options will
be based on predicted needs, the existence andianegf national and
regional inventories, and the mechanics and cdstbtaining, storing and
updating such a data resource.

Timescale and outputs

15. The project will commence in October 1997, oncedbetract is signed and a schedule

16.

17.

18.

for payments and progress reviews is agreed.

A comprehensive (ring-bound) report will be prodiliby WIMSG with the joint logos of
Wetlands International and the Ramsar Conventioth acknowledgment to the United
Kingdom Government and other supporting agenciési@itiatives (eg NORAD, RIZA,
eriss).

The report will contain global and regional analysesh specific summaries and

recommendations. This will be supported by a bgbphy and a meta-database in
internationally acceptable electronic formats. Véhgrossible the analyses will be
presented with the assistance of maps and diagt@ahsould form the basis of a CD-

ROM or WWW presentation to supplement the repod anhance access to the data
resource.

A summary of the report should be ready by 31 Ddmni998 for translation into
French and Spanish and distribution with the docuat®n for the 1999 Conference of
the Contracting Parties. Hard copies of the fulhoreé will be made available for
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consultation during the Conference; copies of thle report will be available also on
diskettes for supply to conference delegates.

19. Follow-up to the project may be sought through ®€IS initiative on wetlands
assessment, which is being led by Wetlands Intemat but other possible avenues will
also be considered.

BUDGET (SFR)

Salary — project officer (6 months over project period) 32900
Regional Subcontracts (11 750 Americas; 11 750 AP; 7050 AEME) 30 550
Workshop 4700
Admin/communications 1175
Report 2 350
Total 71675
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Annex 2 Sub-contract terms of reference

Global Review of Wetland Resources

Terms of Reference

The overall contract is between Wetlands Intermai@nd the Ramsar Convention Burepu.
Work is being undertaken through four sub-contrfrcis Wetlands International:

« one to€riss, Australia, to co-ordinate the work and compilel aeliver the report;

« one to each Wetlands International regional HQ dmpmile and supply tEriss the
regional inventory analysis part of the work.

Direct co-ordination and supervision of the worklWwe undertaken by Dr Max Finlayson (as
co-ordinator of Wetland International’s Wetland émtory and Monitoring Specialist Group)
througheriss.

Wetlands International’s International Co-ordinatidnit (contact point Dr Nick Davidson)
responsible for the overall financial managementhef sub-contracts, and ensuring progress
reporting, including financial reporting, as requirto the Ramsar Convention Bureau.

(7]

Terms of Reference

Dr CM Finlayson (acting as co-ordinator of the Wetland s International Wetland
Inventory and Monitoring Specialist Group [WIMSG]), eriss

To undertake the co-ordination and supervisiorhef®lobal Review of Wetlands Resources,
as set down in the attached project specificatod, specifically to:

1. Be responsible for the timely completion of the jepeb and submission of the report
(including detailed statement of accounts) to taenRar Convention Bureau, as set out in
the project specification, clause 14;

2. Establish a project Steering Committee and co-otdiita input;

3. Co-ordinate and lead a project workshop, providigrndanned for Senegal in November
1998;

4. Appoint and supervise a person to undertake thagpyi tasks of the review, including
inter alia liaison and contact with Wetlands Internationalicgf and other information
sources; analysis of international wetland inventor(as defined in the Technical
Specification); and compilation of the final report

5. Prepare a specification (including technical dstaif the formats for the supply of
information) and timetable for the (Ramsar) reglaaalyses to be undertaken by each
Wetlands International regional licensee, and agneewith the contract officer in each
regional licensee;

6. Provide guidance to each Wetlands Internationabred licensee for the handling and
supply of information where Wetlands Internatioaatl Ramsar regional boundaries are
not coincident;

7. Co-ordinate and liaise with Wetlands Internatiostalff undertaking and supervising each
of the regional analyses;
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10.

11.

10.

Prepare a progress report (in format agreed betWéettands International and Ramsar
Convention Bureau) for April 1998; and a summanthe final report by 31 December
1998;

Manage the funding allocated to the project workski8FR 4700) so as to ensure
attendance, so far as is practicable, by projefites6 and members of the project
Steering Committee;

Obtain copyright clearance for the use of any nmatéeg maps and charts), other than
those supplied in the regional analyses, for witigpyright is held by another person or
organisation.

Prepare and produce the final project report, asifipd in the project specification, for
delivery to the Ramsar Convention Bureau by 31 dgni999.

Terms of Reference

Wetlands International-Africa, Europe, Middle East

To undertake a (Ramsar) regional analysis of wetlamebntories in the Wetlands
International—Africa, Europe, Middle East regiorsasout in clauses 14.1.3 and 14.1.4 of
the project specification, and in the attachednexti specification. Analyses to cover all
of the Africa, Western Europe and Eastern Europmda regions, and parts of the Asia
Ramsar Region.

To compile and supply this information to tkeiSS project officer undertaking the
primary tasks of the review, in a format or formatgablished by and agreed with the
project co-ordinator and following the outline Teatal Specification set out below.

Where Wetlands International regional coverage Rachsar regions differ, to supply the
information to theeriss project officer in a form of coverage permittiraddr compilation
by Ramsar region.

To advise theeriss project officer of supra-regional and internationaetlands
inventories.

To supply the regional analyses information to aetable established by and agreed with
the project co-ordinator. Unless otherwise agredl the project co-ordinator, regional
analyses should be completed and supplied by $11.998.

For any material (eg maps and charts) includechénregional analysis supplied to the
€eriss project officer for which copyright is held by aher person or organisation, to
obtain copyright clearance for its use.

To supply theeriss project officer with a list of acknowledgements fihe regional
analysis, for inclusion in the final report.

To provide information on progress to the projecbedinator for inclusion in a summary
progress report to Ramsar Bureau in April 1998.

To ensure presentation of the regional assessméné airoject workshop, provisionally
scheduled for Senegal, November 1998.

To comment on the interim and final draft projeqiads.
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10.

Terms of Reference

Wetlands International-Asia-Pacific (Oceania office)

To undertake a (Ramsar) regional analysis of wetlamebntories in the Wetlands
International—Asia-Pacific region as set out inuskes 14.1.3 and 14.1.4 of the project
specification. Analyses to cover all of the OcedRé@msar region, and the major parts of
the Asia Ramsar Region.

To compile and supply this information to tieiSS project officer undertaking the
primary tasks of the review, in a format or formatgablished by and agreed with the
project co-ordinator and following the outline Teatal Specification set out below.

Where Wetlands International regional coverage Rachsar regions differ, to supply the
information to the eriss project officer in a foohcoverage permitting later compilation
by Ramsar region.

To advise the€riss project officer of supra-regional and internationaetlands
inventories.

To supply the regional analyses information to atable established by and agreed with
the project co-ordinator. Unless otherwise agredl the project co-ordinator, regional
analyses should be completed and supplied by 311988.

For any material (eg maps and charts) includechénregional analysis supplied to the
€eriss project officer for which copyright is held by aher person or organisation, to
obtain copyright clearance for its use.

To supply the€riss project officer with a list of acknowledgements fine regional
analysis, for inclusion in the final report.

To provide information on progress to the projecbedinator for inclusion in a summary
progress report to Ramsar Bureau in April 1998.

To ensure presentation of the regional assessméehné qiroject workshop, provisionally
scheduled for Senegal, November 1998.

To comment on the interim and final draft projeqiaes.

Terms of Reference

Wetlands International-Americas

To undertake a (Ramsar) regional analysis of wetlamebntories in the Wetlands
International-Americas region as set out in clauk4¢d.3 and 14.1.4 of the project
specification. Analyses to cover all of the Neotespand North America Ramsar regions.

To compile and supply this information to tieiSS project officer undertaking the
primary tasks of the review, in a format or formetgablished by and agreed with the
project co-ordinator and following the outline Teatal Specification set out below.

Where Wetlands International regional coverage Rachsar regions differ, to supply the
information to theeriss project officer in a form of coverage permittiraddr compilation
by Ramsar region.

To advise theeriss project officer of supra-regional and internationaetlands
inventories.
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5. To supply the regional analyses information to a&table established by and agreed with
the project co-ordinator. Unless otherwise agredl the project co-ordinator, regional
analyses should be completed and supplied by 311988.

6. For any material (eg maps and charts) includedénregional analysis supplied to the
eriss project officer for which copyright is held by aher person or organisation, to
obtain copyright clearance for its use.

7. To supply theeriss project officer with a list of acknowledgements fiie regional
analysis, for inclusion in the final report.

8. To provide information on progress to the projecbedinator for inclusion in a summary
progress report to Ramsar Bureau in April 1998.

9. To ensure presentation of the regional assessmdiné¢ groject workshop, provisionally
scheduled for Senegal, November 1998.

10. To comment on the interim and final draft projeqiaes.
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Annex 3 Technical specification — regional
analyses

Note. Parts of this specification may be changeddrgement between the project partners

Global Review of Wetland Resources

Technical specification — regional analyses of wetla  nd inventories

as the project develops.

Geographical coverage

1.

Throughout this specificatiorRegion refers to the area covered by a Wetlands
International regional licensee. Where the refegeiscto a region as covered by the
Ramsar Convention this is referred tdResmsar Region

Each Wetlands International region will compile émtory information (national and
sub-regional inventories) for their region. For &kmaericas this is straightforward, as the
Wetlands International region covers two whole Ranfigegions (Neotropics and North
America). The boundary between the Wetlands Intemal-Africa, Europe, Middle
East (AEME) and Wetlands International-Asia-Padiianore complex. Here parts of
the AEME coverage in the Middle East lies within fh&a Ramsar Region (note that all
of Russia is covered by AEME and is treated as pathe Eastern Europe Ramsar
Region). Inventory information for these parts bk tAsia Ramsar Region will be
compiled by AEME, with Asia Ramsar Region informatito be supplied separately
(see 3 below). This will then be combined (by #®@SS project officer) with the
information for the bulk of the Ramsar Asia Regtbat will be compiled by Wetlands
International Asia-Pacific.

The final report will be structured by the sevem®Rar Regions, and this should be kept
in mind by each Wetlands International regionaiceffin compiling the national and

regional inventory material. Where an inventory @@vmore than one Ramsar region
(even if both Ramsar regions lie wholly within ovéetlands International region), the

tabulations and summaries should, therefore, peowiflormation separately for each

Ramsar region (wherever it is possible to sepasath information), as well as a

summary for the whole inventory.

Summaries of international inventories (ie invem®rcovering major supra-national
areaswill be covered byeriss, and so will not appear in the national/regiomali€ws.
The final report will, however, need to considethbecales of inventory in its overall
analysis. Wetlands International project staff $tiptherefore, notify theriss project
officer of any such inventories about which theg aware, as soon as possible after the
start of the project.

Software

5.

The key software requirements are for compatibil®yeferred format for text and
tabulations is MS Word6 (or an earlier Word versioatnot Word?7).

For any material to be supplied in database formhat,field name format and content
should be that listed in paragraph 8, unless otiseragreed in advance with tBeiSS
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project officer. Preferred database format is Asc@sth Paradox or Dbase if Access is
not available.

All electronic material supplied to theriss project officer should be virus-checked
before supply. A note confirming the results of tbleeck and the virus-checking
software used should accompany the material supplie

Structure and content of inventory summaries

8.

Wetland inventories. For each national or regional inventory, a summafy
information about the inventory should be compifedd supplied preferably as an MS

Word table or Access database, format to be agrétbcthe €riss project officer) under

the following basic headings:

Topic heading

database field-name

Ramsar region(s) covered by the inventory

the country (or countries) covered by the inventory

the date(s) done

lead agency responsible and contact addresses etc

other agencies involved

geographic region covered (eg province, biogeographical zone, national)

methods used (eg collation of existing information, ground-based analysis,
remotely sensed imagery which includes air-photos and videography)

details of maps (scale, availability, date source such as topographical
series or digital or ...)

types of wetlands covered (coded according to Ramsar types where
possible) and definitions used
categories of information (eg wetland extent, status, values, benefits)

included

method of data/info storage — is the inventory available in hard copy, word
processing files or databases, and is it accessible (and by whom) on
internet?

monitoring and means of updating the inventory

Ramsar_region
Country

Date

Agency
Agency_other
Geog_region

Method

Maps

Wetland_type
Wetland_definition

Info_category

Data_storage

Monitor_update

Wetland extent and status For each inventory, compile a standard summary of

wetland extent and status, to include:

extent of wetlands (best estimates of areas basedxisting Ramsar classes where

possible);

overall status of wetlands (extent of loss and a@égtion and major threats identified);

information on wetland values and benefits.

10. Bibliography. All information sources identified should be reded, with each report
being listed in a bibliography based on a standefetence citation style, to be supplied
by €riss project officer. This may be presented as an MSdAite or, preferably, as an

11.

MS Access database.

Maps and other less regular sources of informatiorshould be recorded in a meta-
database format (ref. project clause 14.1.2). tAdlidields for recording the information
will be supplied by theeriss project officer. Any maps supplied should be aithre
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12.

13.

14.

hardcopy or ARCVIEW or ARCINFO formats, by agreemeith the €riss project
officer.

Regional summary of inventory status A Ramsar Regional Summary of wetland
inventory status should also be compiled and pexidn text and tabular form,
following the headings listed in 8 above. Where atMhds International region is
compiling information for only part of a Ramsar Reythe summary supplied &iSS
should be for that part of the Ramsar Region.

Regional status of wetlandsA Ramsar Regional Summary of wetland status shbeld
compiled, following the headings listed in 9 aboVéhere a Wetlands International
region is compiling information for only part ofRamsar Region the summary supplied
to eriss should be for that part of the Ramsar Region.

A Conclusion and Recommendationsection should be added for each Ramsar Region
(see project clauses 14.2 and 14.3). This shouldrsuise the extent and competence of
inventories in the regioand provide recommendations for extension and/datipg as
well as recording/reporting formats. Where a Wettamternational region is compiling
information for only part of a Ramsar Region thedasions and recommendations to
eriss should be for that part of the Ramsar Region.
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Annex 4 Wetland Inventory Assessment Sheet

1. Reference Details

Ramsar region(s):

Reference Number:
/ / / /

WI location:

List 3-letter UN codes for countries included in the study:

Title of Inventory:

Full Name of Author(s)/Correspondent:

Publication reference details:

or "in development/ in process"

Wetland Inventory Directory? Y / N

Date of Publication:

Publication Type: (tick/circle as appropriate)

Academic
Peer review Journal
Peer review Book
Chapter in a book
Conference

Presentation/Keynote address

Article in proceedings
Governmental or Agency

Internal Report

Publication

Other

NGO
Report
Formal Publication
Consultancy Report
Practitioner material
Newsletter
Periodical

Database Manual /Software

Other (specify)

State language used:

English summary available? ¥ / N / ?

If not a publication, how has the info been obtained? eg pers. comm
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2. Data availability (circle and enter details as appropriate)

Data custodian:
Full name of data custodian/organisation
not known

not applicable

Contact details:

Format of inventory material

Paper

Word Processed File (specify)

WWW pub. (provide URL)

GIS (specify)

Database (specify)
Personal communication Map(s)
Circulation
Published Restricted
Interdepartmental Unrestricted
Interndl Other
Data Storage
paper text database (specify)
paper maps other electronic (specify)

part of GIS (specify)

digitised maps

3. Implementing Agency:

(tick/circle as appropriate)

4. Funding Sponsor

(tick/circle as appropriate)

NGO: Int'l / Nat'l
GO: Int'l / Nat'l

/ Sub-Nat'l
/ Sub-Nat'l /

/  Local
Local

Private

Academic Institution

Consultancy

Other (specify)

Unknown

Name:

NGO: Int'l / Nat'l / Sub- Nat'l / Local
GO: Int'l / Nat'l / Sub-Nat'l / Local
Private
Academic Institution
Other (specify)

Unknown

Name:
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5. Objectives (NB not mutually exclusive)

Are the objectives explicitly stated ? ¥ / N / ?

Main issues being addressed:

International designation Wetland products (eg forestry, water
reservoir)

Inventory/baseline Wetland services

Biodiversity Geographical/jurisdictional/scale

Academic / research Public education

Landuse planning Other (please specify)

6. Definitions - Wetlands and Classification

Is a definition of wetlands: Wetland Classification:

Ramsar Wetland Type classification
used ?

explicit

. Y / N / variable / ?
inferred

nil Not applicable? ¥ / N / ?

Was the Ramsar definition used? ¥ / N / ? | Other classification (specify)

If not Ramsar please give details: Source of variability:
definition of wetland type
between sites

other

7. Basis of Study/Wetland Inclusion
(circle as appropriate and provide details where possible)

Does the wetland include all wetlands or just a sample? all / sample

If sample, what was the basis of selection? ( ie what 'filter' was used)
NB not mutually exclusive

Political boundary / Geographical (eg Africa)
Land cover / Remotely sensed data

"Situation" / Landform (coastal, inland, upland, lowland, etc)
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Suprahabitat / System (eg estuarine, lacustrine, marine, fresh)

Habitat (eg saltmarsh, peat, mangrove)

Floral/faunal groups (eg crocodile/bird/etc breeding ground)

Climate (eg wetlands in arid areas)

Function (eg wetlands as storm buffers)
Hydrology (eg permanently flooded wetlands)
Biodiversity Value

Cultural value

Artefact of data collation

Other

Details:

8. Temporal Scale of Study

Not applicable (eg review/collation)

Discrete survey

Date (range) of data collection/collation

Has the Inventory been updated? Y / N/ ?

Any plans to update inventory? Y / N / ?

Material updated on ad-hoc basis
Purpose of update:
add sites
review status
other

unknown

Ongoing survey/program

Start date:

Planned duration (in yrs/mths):

Frequency/periodicity of survey
regimen:

Current status open
closed

unknown
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9. Methods (circle as appropriate)

Data collection methods:
collation /review
ground survey
remote sensing

not stated

Extent of ground survey
total
partial (details?)
none

unknown

Details of remotely sensed data
Satellite
Aerial Photo
Video
Not provided

Spatial resolution :

map product
LIDAR
Radar

Satellite imagery used?
(eg LTM, SPOT etc)

Data ground truthed?

Y/N/?

10. Inventory Synthesis
Summary given?

Y/N/?
Total area covered by Inventory:
Extent of wetlands given?

Y /N /?/ partial

(ha) / not available

Total extent of wetlands covered (ha)

Number of sites:

Areas by class? Y/N/?

Give details: (Iist area covered for each class)

Estimate or summary of wetland loss provided?

(Give details)
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For site based inventories please assess the info fields shown below and circle
those which are included in the inventory. For non-site based inventories assess
only numbers 7-26

1. Geographical coordinates 14. Noteworthy fauna

2. Map of site included? 15. Social and cultural values

3. Justification of criteria 16. Land tenure/ownership

4. General location 17. Current land use

5. Ramsar Criteria 18. Adverse Factors

6. Compiler 19. Conservation measures taken

7. Area 20. Conservation measures proposed
8. Overview 21. Current scientific research & facilities
9. Wetland Type 22. Current conservation education
10. Physical features™ 23. Current recreation and fourism
11. Hydrological values 24. Jurisdiction

12. Ecological features 25. Management authority

13. Noteworthy flora 26. Bibliographical references

Attribute score O - 5 against field numbers 1-26 above according to approximate
frequency of inclusion within the inventory or information source

(5) always (100%) (2) sometimes (26-50%)
(4) most of the time (76-99%) (1) rarely (<25%)
(3) commonly included (51-75%) (0) never
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11. Overall status of wetlands

Description of status of wetlands included?

Provide as much detail as possible (append sheet where necessary)

12. Values and benefits

Description of values and benefits included?

(5) always (100%) (2) sometimes (26-50%)
(4) most of the time (76%-99%) (1) rarely (<25%)
(3) commonly included (51-75%) (0) never

Provide a summary (or append sheet where necessary)

Date of form completion:

Completed by:
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Annex 5 Guidelines for completion of Wetland
Inventory Assessment Sheets

Reference Details

1. Ramsar Region

Simply enter which region(s) are covered by theeitory material. [Africa -afri; Asia —
asig Eastern Europe eeur, Western Europe weey Neotropics -neot North America —
noam; Oceania -oced

2. Reference number
The system we have devised is to reference matesiiad) 4 sets of codes as follows:
Set one: at the spatial level

Global —glo; supra-regional -spr; Regional —eg; sub regional -sbr; national —nat;
subnational -sbn.

Set two: Wetlands Internationa&fiSs office reference code:
[aeme, amer, aspa, ocep, eriss]
Set three: filing number

3 digit number allocated as material is inventor{edl 001, 002, 003). Each Office to
determine its own system for filing.

Set four: library reference number

Office library reference number (if applicable).

3. Countries/nations covered in the Inventory
Use the UN 3 letter country codes to identify coyntovered in the inventory.
(ftp://ftp.ripe.net/iso3166-countrycodes).

4. WI/ERISS location

Each Office to determine eg shelf, library, filir@abinet, personal copy with NJS etc
(especially useful for large documents which aie bt for filing, or are oversize, or in the
library). See table below for examples.

eg the following references would be referenceshasvn in the table below:

1. International Lake Environment Committee FoundafiEC) and United Nations
Environment Programme (UNEP) 1988 (status ongofdgjvey of the State of World
Lakes, databasdLEC Foundation, Kusatsu, Shiga, Japan.

Located at http://www.ilec.or.jp/database/dataliasd.

2. Scott DA (ed) 1995.A Directory of Wetlands in the Middle EadtJCN, Gland,
Switzerland, and IWRB, Slimbridge, United Kingdom.

3. Hughes RH & Hughes JS 199 Directory of African WetlanddUCN/UNEP/WCMC,
Gland, Switzerland, and Cambridge, United Kingdom.

4. Scott DA 1980.A preliminary inventory of wetlands of internatidrimportance for
waterfowl in west Europe and northwest Afritd/RB Special Publication No 2, IWRB,
Slimbridge, United Kingdom.
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5. Sheppard R 199%eland’s wetland wealthlrish Wildbird Conservancy, Dublin.

6. Department of Lands 197Report on wetlands of international and nationaportance
in the Republic of Ireland~orest and Wildlife Service, Dublin.

(see ref Set one Set two Set three Set four
Above) Spatial Office Filing Library WI — location
level number ref. #
1 glo aeme 001 - eg of entry in Global cabinet + WWW
2 spr aeme 001 7549 NJS shelf + WI lib
3 reg aeme 001 1839 NJS shelf + W1 lib
4 spr aeme 002 7563 WiI-lib
5 n aeme 001 7243 National cabinet + WI lib
6 n aeme 002 7981 National cabinet + W1 lib

5. Title of Material
Name used to refer to the Inventory (usually thenfd name of the Inventory).

6. Full name of authors or correspondent
Useeriss Standards. Correspondent is for example a personamnunication.

7. Publication details

Should be entered as would appear in a referesiceieeriSs Standards). Reference should
be entered as required for publications includiother, date, title of article/report journal,
Journal title and volume, page numbers etc. Aldaiglier, place of publication and ISBN if
book. The reference details should also be entarpdrately into the bibliographic database
as supplied byriss. If current plans to put biblio database on the WWmerge then it is
best to ensure that the reference details are etenph both the assessment form and the
biblio database.

Enter either text (publication details) or codaiprocess/developmerin-devt

8. Wetland Inventory Directory? Y / N
Is the information presented on a site by sitesbéey Wetlands of the Middle east), or is an
overview presented without specific reference tessieferenced with co-ordinates?

9. Date of Publication
As appears in the reference details. For digifarination use last update.

10. Publication Type

At the very least we should be able to describe itfiermation to a primary level (ie
Academic, NGO, GO, consultancy), but it would ab&ogood to break this down further to a
secondary level (eg peer review book, journal d@cactitioner material is material primarily
produced for people involved in ‘managing’, andripias opposed to researchers and for the
government.

Peer review Journal journ; Peer review Book -book; Chapter in a book -ehapt;
Conference presentation/Keynote addrepsesn; Conference article in proceedingprece;
Govt/Agency/Internal Report govrp; Govt/Agency publication -govot NGO report —

30



ngorp; NGO formal publication -agopb; Consultancy report eonst Practitioner newsletter
— newst Practitioner periodical perio; Database Manual dbman; Database software —
dbsof;, Other —other.

11. Language used
We intend to incorporate items obtained in diffédanguages where possible. Use first three
letters of the language. If the publication isrblihgual then use codes for each.

12. English Summary
Is an English summary availabféN. Only complete this if publication is not in English

13. Other Information

If not a publication, how has the information bedtained? eg pers. comm. There may be
occasions where we have obtained information frotelegphone call or a letter or similar
detailing the existence of an inventory.

Data availability

14. Data Custodian
15. Contact Details

16. Inventory Format
Paper —paper; Word processed file wordp; Database -dbfil; Personal communication —
persc WWW publication -wwweb; GIS —gisys Map —mapfo.

17. Circulation
Published -publi; Interdepartmental idept; Internal —intrn ; Restricted +stri ; Unrestricted
—unres; Other —other.

18. Data Storage

Format/Storage: eg overview of World Ramsar sitéee-inventory material is a book, but
the data storage is both on paper and electropi¢dfitabase). Also when Scott receives
requests for information on Ramsar sites, he dives information usually on paper, but the
information is held electronically using coded di®lon the Ramsar database.

Paper text paper; Paper maps map-p; Part of GIS -ingis; Database -datab; Digitised
maps -map-d; Other electronic elect

Implementing Agency

19. Implementing Agency

This is not really crucial, but we thought it coudeé included easily and may yield some
useful information. Who is doing/did the work? Gowment departments? Academic
institutions? NGOs?

NGO international -ngo-I; NGO national ngo-n; NGO subnationa+ ngo-s NGO local —
ngo-l; International governmental organisation gev-i; Government national -gov-n;
Government subnational go-sn Government local -gov-I; Private —privt; Academic
institution —acadnt Other —other; Unknown —unkno.
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20. Name of Implementing Agency

Funding Sponsor

21. Funding Sponsor

ie who is paying/paid for it?

NGO international -hgo-I; NGO national ngo-n, NGO subnationat ngo-s NGO local —
ngo-l; International governmental organisation gev-i; Government national -gov-n;

Government subnational go-sn Government local -gov-I; Private —privt; Academic
institution —acadnm Other —other; Unknown —unkno.

22. Name of Sponsoring Agency

Objectives

23. Are the objectives explicitly stated? Y / N

24. Main Issues being addressed in the Inventory

In this section we are attempting to categorisentibéivation for the inventory. This may not
be easy to categorise. The inventories that consé tiir mind, such as potential ‘Ramsar’
wetlands, would be categorised as ‘biodiversityeintories.

Biodiversity-research bio-res; Biodiversity-baseline -bio-bas Biodiversity-monitoring —
bio-mon; Biodiversity-repeat survey/surveillancebio-sur; Biodiversity-management tool —
bio-man; Wetland products wetprod; Geographical -geograf Other —otheris; Public-
education -pub-edu; Research-other eth-res.

Wetland Definitions and Classifications

This will provide information on which classificati systems are commonly in use. Is the
Ramsar system widely used, or is it Cowardin’s @aystor something else? If the answer is
simply that 1001 different systems are in use, ithisseful information in itself.

25. Is a definition of wetlands explicitly stated?
Yes, no, inferred.
26. Was the Ramsar definition used? Y/N

27. Wetland Classification
State the classification scheme used to determatkamds types:

Ramsar +amsar; Other —other; Not Applicable -notapp.

Ramsar wetland types can be found at: http://wwaem.iorg/themes/ramsar/key_ris_types.htm

28. Other classification (specify)
text field

29. Source of variability:
Source of variability: We are trying to establishether consistent classification systems are
not being used needs some more thought.

If the answer is variable (the question is depehdenthe question above) then we were
trying to ascertain whether the variability was giyndue to use of several classification
schemes/different definitions of wetland typessites etc.
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Basis of Study/Wetland Inclusion

Almost all inventories contain only a sample of tietlands in the study area. This question
seeks to identify the filters’ that were used ttentify wetlands to be included in the
Inventory. Eg. was it coastal wetlands? Importamtlands for bird habitat? Freshwater
wetlands? Wetland extent?

‘Land cover/remotely sensed data’ and ‘politicalfgephical boundary’ eg of latter eg where
wetlands of Africa, or wetlands of Namibia etc, whéhe boundary of the study is set by
geographic boundaries (this is what we meant byigall boundary, eg for those cases which
are sub national but say eg provincial boundaries).

30. All wetlands or just part? all / part

31. If sample, what was the basis of selection?

Land Cover/Remotely Sensed Dates-tandc; Political/geographical boundarybeundary;
Landform —landform; Suprahabitat / System system Habitat —habitat; Faunal or floral
groups —flo-faun; Climate - climate; Function —function; Hydrology — hydrolog;
Biodiversity value -biovalue; Cultural value -eulture; Artefact of data collation artefact;
Other —other.

32. Text for details of ‘other basis’

Temporal Scale of Study

This question assesses the temporal scale of Weatiory program (ie was it a one off study
of part of an ongoing program). It would also b&eiasting to examine planned durations vs
real duration, do projects fold before completida,they take much longer to complete than
originally thought? This information is likely toebdifficult to verify and/or obtain, but we
can see how it goes. In most cases, the answemmihye ‘unknown.” Most important is to
identify which are discrete one-off surveys fronodd which are/were continuing over a
period of time. May be difficult to identify a cufff point between one off (which takes ~3
years to complete) and an ongoing study which fan8 years and stops. The decision will
ultimately lie with the aims of the study.

When the study is part of an ongoing program, ameys carried out annually, 5 yearly
and/or randomly, etc. Current status is whethemptiogram is still running or whether it has
now finished. If the start date was, for examp@9Q and the planned duration was 10 years
but the program is now closed, then we learn tiafprogram folded before completion. That
was the logic behind it. And also to be able teeashiow much inventory work is carried out
by either on-off surveys or programs which only muspecified number of years and then
stop or permanent programs.

33. Not applicable
eg review of data/collation of data or mix of saletates.
34. Discrete survey

35. Date (range) of data collection/collation

36. Has the inventory been updated?
YIN/?
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37. Any plans to update the inventory
YIN/?

38. Material updated on ad-hoc basis

39. Purpose of update
addsites- add; review status- rev; other —oth; unknown —unkno.

40. Ongoing survey/program

41. Start date:

42. Planned duration (in yrs/mths):

43. Frequency/periodicity of survey regime:

44. Current status:
Is the Inventory ongoing ©pen; or has the project been complete@lesed or unknown —
unkno.

Methods

45, Data collection methods
Collation/review —collate; Ground survey -grounsur; Remote sensing remote; Unknown
—unknown.

If ground survey, give further details (#46)

If remote sensing, give further details (#47)

46. Extent of ground survey

47. Details of remotely sensed data
Satellite —satel Aerial photo —aerial; Video —video;, LIDAR — lidar; Radar —radar;
Satellite imagery s-imagry; Not provided -unknown.

48. Spatial resolution

‘Spatial Resolution’ eg when satellite imagery sed, whether the pixel size is 10x10 m or
10x100 m or 100x100 m and so on. This depends oeethsor used, eg SPOT, LTM etc. Or
if a video, what is the smallest object that cardiseerned, ie a person-sized object, a car-
sized object etc. If an aerial photo, it would refe the smallest object discernible, NOT the
scale ie 10:1000000 etc.

49. Was the Inventory ground truthed? Y /N
total; partial; none; unknown.
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Inventory Synthesis

50. Summary given?

51. Extent of wetlands given?

52. Total extent of wetlands covered (ha)
53. Number of sites

54. Areas by class?
If wetlands are described in classes of some soet,they inventoried in this way? If so
provide details (eg freshwater wetlands — 2000v&&jne wetlands — 7000 ha etc).

55. Details of area by class
text field

56. Estimate/summary of wetland loss?

We thought that there were just too many possislifor information fields and decided that

it would be best to have something to compare Witlerefore we suggest that we indickte
andhow oftenthese are included in the material which we examkirom there we will be
able to see which ones are commonly used and Wdevible to assess how comparable the
Ramsar information fields are with those actuaklynly used, ie are the information fields in
use of any relation to the Ramsar information B&l&erhaps later it may be possible to assess
what other information is commonly included.

57. Details of wetland loss
text field

Information fields included in inventory

Attribute score 0 — 5 against field numbers 1-2@vataccording to approximate frequency of
inclusion within the inventory or information soerc

(5) always (100%)

(4) most of the time (76—99%)
(3) commonly included (51-75%)
(2) sometimes (26—50%)

(1) rarely (<25%)

(0) never
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58. Geographical coordinates

59. Map of site included?

60. Justification of criteria

61. General location

62. Ramsar Criteria

63. Compiler

64. Area

65. Overview

66. Wetland type

67. Physical features

eg geology; geomorphology; origins — natural oifiaial; hydrology; soil type; water quality;
water depth; water permanence; fluctuations in migteel; tidal variations; catchment area;
downstream area; climate.

68. Hydrological values

69. Ecological features

70. Noteworthy flora

71. Noteworthy fauna

72. Social and cultural values

73. Land tenure/ownership

74. Current land use

75. Adverse factors

76. Conservation measures taken

77. Conservation measures proposed

78. Current scientific research and facilities
79. Current conservation education

80. Current recreation and tourism

81. Jurisdiction

82. Management authority

83. Bibliographical references

Overall status

In most cases it will not be possible to state wiratection status the area covered in the
source material has, unless the material is, fataimce, a ‘directory of wetlands of
international importance’ or listing of Ramsar site a country etc. However, please enclose
a summary of information available which can b@dled (though not included in the meta-
database) for re-examination at a later date.

84. Are summary comments made the overall status of w  etlands?

85. Notes from comments in inventory
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Values and benefits

State whether any information is provided (yes o) mand provide summary details.
Information will be flagged (though not included the meta-database) and can be re-
examined at a later date. If assessing an invertowering several sites with individual
entries, we suggest that we indicéteand how oftendetails of the values and benefits are
included in the material which we examine.

86. Are summary comments made about the overall statu s of wetlands?

87. Notes from comments in inventory
Compilation Notes

88. Name of Compiler

89. Date of compilation
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Annex 6 Wetland Inventory Assessment database field s

Field Name Type Size (Question Code words 3/6/98 Codes
1. Reference Details
1 RAMSAR_REG Text 4 'Ramsar region Africa, Asia, Eastern Europe, Western Europe, afri, asia, eeur, weeu, noam,
Neotropics, North America, Oceania ocea, neot
2/REFER_NUMB Text 20 Reference Number (geo. scope)(Office)(number)(library reference code) glo spr reg sbr nat sbn, aeme
amer aspa ocep erris
3/STATESINCL Text 180 |Countries Covered Use National code/s
sub_nation Text 25 | If sub-national, then describe geographic coverage Text
4 WI_LOCATIO Text 20 WI/ERISS location Text
5/INV_TITLE Text 180 Title of Inventory Text
6 AUTHORNAME Text 100 Full Name of Author(s) / Correspondent: Text
7/ PUB_DETAIL Text 200 |Publication details Text (or "in development") (text) or in-devt
8 DIRECTORY Logical 1 Wetland Inventory Directory? Y/N y, n
9/ PUBL_DATE Date 8 Date of Publication: Year
10 PUBL_TYPE Text 10 Publication Type: A-Peer review Journal, A-Peer review Book, A-Chapter journ, book, chapt, presn,
in a book, Conf-Presentation/Keynote address, Conf-  proce, govrp, govpb, govot,
Article in proceedings, Govt/Agency-Internal Report, ngorp, ngopb, consl, newsl,
Govt/Agency-Publication, Govt/Agency-Other, NGO- perio, doman, dbsof, other
report, NGO-Formal publication, Consultancy report,
Practitioner-newsletter, Practitioner-periodical,
Database Manual /Software, Other
11 LANGUAGE Text 7 | State language used: Text
12 ENG_SUMMRY Logical 1 English summary available? Y /N y, n
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Field Name Type Size Question Code words 3/6/98 Codes
13 OTHER_INFO Text 100 If not a publication, how has the info been obtained? | Personal communication, ?7?
2. Data availability

14 CUSTODIAN Text 100 | Full name of data custodian/organisation Text

15 CONTACT_DT Text 200 |Contact details Text

16 INV_FORMAT Text 30 Format of inventory material Paper, Word Processed File, Database, Personal paper, wordp, dbfil, persc,
communication, WWW pub, GIS, Map wwweb, gisys, mapfo

17 CIRCULATIO Text 10 Circulation Published, Interdepartmental, Internal, Restricted, publi, idept, intrn, rstri, unres,
Unrestricted, Other other

18 DATA_STORE Text 20 Data Storage Paper text, paper maps, part of GIS, database, digitised paper, map-p, ingis, map-d,
maps, other electronic datab, elect

19 IMPLAGENCY Text 25 3. Implementing Agency NGO-I, NGO-N, NGO-SN, NGO-L, GO-I, GO-N, GO- ngo-i, ngo-n, ngo-s, ngo-l, gov-
SN, GO-L, Private, Academic Institution, Other, i, gov-n, go-sn, gov-l, privt,
Unknown acadm, other, unkno

20 AGENT_NAME Text 200 'Name Text

21 FUND_SPONS Text 25 4. Funding Sponsor NGO-I, NGO-N, NGO-SN, NGO-L, GO-I, GO-N, GO- ngo-i, ngo-n, ngo-s, ngo-l, gov-
SN, GO-L, Private, Academic Institution, Other, i, gov-n, go-sn, gov-l, privt,
Unknown acadm, other, unkno

22 SPONS_NAME Text 200 Name Text

5. Objectives
23 EXPL_OBJEC Logical 1 Are the objectives explicitly stated ? YIN/? y, n, ?
24 MAINISSUES Text 50 Main issues being addressed: Biodiversity-research, Research-other, Biodiversity- bio-res, bio-bas, bio-mon, bio-

6. Definitions — Wetlands and Classification

baseline, Biodiversity-monitoring, Biodiversity-repeat
survey/surveillance, Biodiversity-management tool,
Wetland Products, Geographical, Landuse Planning,
Other

sur, bio-man, wetprod,
geograf, land-up, oth-res, pub-
edu, otheris
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Field Name Type Size Question Code words 3/6/98 Codes

25 WETLAN_DEF Text 3 | Is a definition of wetlands explicitly stated ? explicit, inferred, nil explicit, inferred, nil

26 RAMSAR_DEF Text 1 Was the Ramsar definition used? Y / N/ variable y, n, variable

27 WET_CLASSI Text 10 ‘Wetland Classification: Ramsar, Other, Not Applicable ramsar, other, not_app

28 CLASSNOTES Text 200 |Other classification (specify) Text

29 VARIABILIT Text 20 | Source of variability: Definition of wetland type, between sites, other

7. Basis of Study/Wetland Inclusion

30 ALL_OR_PRT Text 10 All wetlands or just part? All / Part all, part

31 SAMPLE_BAS Text 20 If sample, what was the basis of selection? Land Cover/Remotely Sensed Data, rs-landc, boundary, landform,
Political/geographical Boundary, Landform, system, habitat, flo-faun,
Suprahabitat / System, Habitat, Faunal or Floral climate, function, hydrolog,
Groups, Climate, Function, Hydrology, Biodiversity biovalue, culture, artefact,
Value, Cultural value, Artefact of data collation, Other  other

32 OTHER_BASI Text 50 Text for Other Text

8. Temporal Scale of Study

33 NOT-APPLC Text 2 | Not applicable (eg review/collation)

34 DISCR_SURV Text 1 Discrete survey Y/N y, n

35 DSURV_RANG Date 16 Date (range) of data collection/collation ? Dates

36 DSURV_UPDT Text 1 Has the Inventory been updated? Y/N/U y, N, u

37 DSURV_PLAN Text 1 Any plans to update Y/N/U y, N, u

38 AH_UP_SURV Text 1 Material updated on ad-hoc basis Y/N/U y, N, u

39 UPDAT_PURP Text 10 Purpose of update Add sites, review status, other, unknown add, rev, oth, unkno

40 CURR_SURV Text 1 |Ongoing survey/program Y/N/U y, N, u

41 START_DATE Date 8 Start date: Year
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Field Name Type Size (Question Code words
42 PL_DURATIO Text 10 Planned duration (in yrs/mths): Years / U
43 UPDAT_FREQ Text 10 Frequency/periodicity of survey regimen:
44 CURRSTATUS Text 10 Current status: Open / Closed / U
9. Methods
45 DATA_METHO Text 30 Data collection methods: Collation /review, ground survey, remote sensing, not
stated
46 GRND-SURV Text 10 Extent of ground survey? Text
47 RS_DETAILS Text 50 Details of remotely sensed data Satellite, Aerial Photo, Video, LIDAR, Radar, Satellite
imagery, Map Product, Other, Not provided
48 SCALE_RESO Text 20 Spatial resolution Text (see Guidelines)
49 GROUND_TRU Text 1 Was the Inventory ground truthed? Y/N
10. Inventory Synthesis
50 INV_SUMMAR Text 1 'Summary given? Y/N/U
51 AMOUNT_WET Text 1 Extent of wetlands given? Y/N/U
52 WETLAND_HA Numeric 10 Total extent of wetlands covered (ha) Number of ha
53/ WET_SITES Numeric 10 Number of sites Number
54 AREA_CLASS Text 1 Areas by class? Y/N/U
55 AREA_CATEG Text 200 Text
56 WET_LOSS Text 1 Estimate/summary of wetland loss? Y/N/U
57 LOSS_NOTES Text 200 |Additional notes on wetland loss Text
58 GEO_COORDS Numeric 1 Geographical coordinates
59 MAP_PROVID Numeric 1 Map of site included?
60 GEN_LOCATI Numeric 1 Justification of criteria
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Field Name Type Size (Question Code words
61 COMPILER Numeric 1 General location
62 RAM_CRITER Numeric 1 'Ramsar Criteria
63 CRIT_JUSTI Numeric 1 Compiler
64 AREA Numeric 1 Area
65 OVERVIEW Numeric 1 Overview
66 WET_TYPE Numeric 1 Wetland type
67 PHYSFEATUR Numeric 1 Physical features
68 HYDROFEATU Numeric 1 Hydrological values
69 ECOLFEATUR Numeric 1 Ecological features
70 NOTEWFLORA Numeric 1 Noteworthy flora
71 NOTEWFAUNA Numeric 1 Noteworthy fauna
72/ SOCULTVALU Numeric 1 Social and cultural values
73 LANDTENURE Numeric 1 Land tenure/ownership
74 LANDUSES Numeric 1 Currentland use
75 THREATS Numeric 1 Adverse factors
76 CONSERVED Numeric 1 Conservation measures taken
77 CSV_PROPOS Numeric 1 Conservation measures proposed
78 RESEARCH Numeric 1 Current scientific research and facilities
79 CONSRV_EDU Numeric 1 Current conservation education
80 REC_TOURIS Numeric 1 Current recreation and tourism
81 JURISDICTI Numeric 1 Jurisdiction
82 MANAG_AUTH Numeric 1 Management authority
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Field Name Type Size (Question Code words
83 REFERENCES Numeric 1 | Bibliographical references
84 OVERSTATUS Text 1 11. Overall status of wetlands
85 STATUSNOTE Text 200 | Description of status of wetlands included? Text

12. Values and benefits

86 VALUE_BENE Text 1 Description of values and benefits included? Y/N/U
87 VALUE_NOTE Text 200 Text
88 ENTRY_BY Text 20 13. Completed by Text
89 ENTRY_DATE Date 8 Date of form completion Year
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Annex 7 Wetland Inventory Bibliography fields

Note. A standard bibliography entry system waat@isthed byeriss for bibliographic entry
by all project teams, to assist compatibility indi report compilation.

ITEM NUMBER
AUTHOR/S
EDITOR/S
TITLE
SOURCE

SERIES

EDITION NUMBER
VOLUME

PART

DATE

PUBLISHER

LOCATION PUBLISHED

PAGE NUMBERS
CONFERENCE DETAILS
CITED IN

ADDED AUTHORS

AUTHOR AFFILIATION
SUBJECT DESCRIPTION
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Automatic entry number

Title of paper or book

Title of source of paper(where relevant), eg
book, journal

Title of series (where relevant)

Date of publication

If several publishers at differenthtions,
may just enter the first location listed

Example: 223-267
If ‘source’ is the proceedingsaofonference

Where the ref has been used in other
publications — can be a useful search tool.
May refer to another Item Number in the
database

For other than the main author/s, eg
illustrators and translators

Name of organisation, departmeetc
Key words and phrases in the nedere

NOTES - Less formal than ‘Subject
Description’ field, for any extra comments
about the reference, its authors, its subject
matter, further work, etc



Annex 8 Wetland Inventory Metadatabase fields

An illustration of the meta-data fields that weresigaed for the WWW version of the
meta-database, but note that little non-report fatndata was located through the
regional analyses.

Data Descrip- Data Data Access Data Contact Metadata Additional
tion Currency Status Quality Information Date Metadata
Title Abstract Begin datg Progress Data Lineage Contact Metadata Additional
format organisation date metadata
Jurisdic- Search End date Update Available Positional Contact
tion words frequency format accuracy position
Custodian Extent Access Attribute Mail address
constraint accuracy
Logical Place
consistency
Complete- State
ness
Country
Postcode
Telephone
Facsimile
Email
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Review of international/continental
wetland resources
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1 Introduction

This component of the Global Review of Wetland Reses and Priorities for Wetland
Inventory (GRoWI) reviews international and contited wetland inventories and other
global wetland sources, in order to address thpgraims. It covers all regions of the world,
based on the seven regional categories used bRahesar Wetlands Convention — Africa,
Eastern Europe, Western Europe, North America, Npats, Asia and Oceania.

This international/continental scale review conités to quantification of the global wetland
resource by compiling and reporting on existinglavet areal estimates and studies of wetland
loss and degradation. It identifies knowledge gapd makes recommendations as to priority
areas for future wetland inventory effort, and prefd format for inventories in future.

2 Information sources

A broad range of inventories and other global wetlanformation sources were reviewed in
this component of the GRoW!I project, including glbltlases for particular wetland types,
regional inventories, journal and conference papbmoks and web pages. Information
sources were identified through literature searclpessonal communication with relevant
agencies and experts, and requests for assistanoettand-related electronic mail forums.

Forty-five sources have been assessed and enteed idatabase (Microsoft Access 97).
Others that were assessed and considered to cdatalittle relevant information were not
included in the database, but all relevant infoiamathas been extracted and used in this
written report, eg OECD (1996). References have lmeenpiled in a bibliography. Some
sources have proved difficult to locate or obtaamd new sources are being identified
continually, so more could be assessed in fututkeiGsources such as continental or global
scale maps or remotely sensed imagery have notdsssssed; Sahagian and Melack (1996)
have identified these as a source of inventoryrin&dion that requires assessment.

2.1 Wetland coverage

As the sources reviewed have a broad-scale apprmagretlands, all were collations of
information from a range of other regional, natioaad sub-national sources. They cover a
wide range of wetland types, based on the defmiibwetlands determined for the Ramsar
Convention, namely ‘areas of marsh, fen, peatlandvater, whether natural or artificial,
permanent or temporary, with water that is statilawing, fresh, brackish or salt, including
areas of marine water the depth of which at low tides not exceed six metres’. Coral reefs
and seagrasses have been included in this review.

Sources reviewed relate to the following wetlanges: wetlands in general (26); coastal and
marine wetlands (11) including 7 sources relatmgnaingroves and/or coral reefs; peatlands
and mires (3); artificial wetlands and artificiabdches (3); and others (2) which relate to
important bird areas and protected areas respéctive

2.2 Details of inventory sources

2.2.1 Perspective

Thirty of the sources reviewed gave a global orraupgional perspective, providing
information on wetland inventory and/or wetlandslo§he remainder of sources gave a
continental (in the case of Australia) or regiopatspective, covering wetlands in general or



specific wetland types in Africa (3), Neotropics),(North America (1), Oceania (6) and
Asia (4).

2.2.2 Age

The sources reviewed were published in 1980-851L085-90 (12), 1990-95 (13) and 1995—
98 (13). It can be expected that wetland area andétiand loss data from the earlier sources
is now out of date, so the most recent data, egJ280, has been reported if available.

2.2.3 Format

Of the 45 sources reviewed, just two were electraiaitabases accessed via the World Wide
Web (WWW), all others being paper publications. Thajority of sources were reports or
publications by non-government organisations (NGQ@8) and books (12). The remainder
were conference presentations or proceedingsdi@ngl articles (4) and government reports
or publications (3).

The majority of sources reviewed (25) were non-sésed inventories, reviews or overviews
of wetland information. Sixteen sources were séedu inventories, and four were non site-
based but included detailed descriptions of onaare wetland sites as case studies. Fourteen
sources in total were true wetland directorieswwentories.

2.2.4 Language

All sources reviewed had been published in Englisis. possible that some supra-regional or
continental sources have been published in languatieer than English and have therefore
been missed by this review, but it is believed thay are few. One such example is the South
American Wetlands Assessment published recent§pamnish (I Davidson pers comm 1998),

a copy of which has not been obtained in time fmiusion in this report. It appears the

majority of large-scale reviews and inventories published in one or more languages

including English, ensuring a wide internationatdbution and readership.

2.2.5 Data storage

The method of data storage was mostly on paper(@8lyor unspecified by the author/s (15).
Nine sources stored data in electronic form, eitiredigital maps, database or WWW. Two
sources stored data in a Geographic Informationegys

2.2.6 Data method

The method of data collection was often poorly =t if at all, but the vast majority of
sources reviewed were collations (41), while justeé¢ were collations of information
supplemented with remote sensing and/or groundegu(@opal et al 1982, Frayer 1991,
Spalding et al 1997), and one reference was entbabed on ground survey and remote
sensing data (H Kirkman unpubl).

2.2.7 Implementing agency

Over half (24) of the inventories and reviews assdswere conducted by international
NGOs. Others were carried out by academic ageri8)esational government agencies (4),
and consulting agencies (1). The remaining eightrcs were specified as ‘other’ or

‘unknown’, most being compilations of material framany contributors (and hence agencies)
from around the world.

2.2.8 Funding sponsor

Funding sponsors varied, including international ®§5(12), national NGOs (2), national
government agencies (9), and private companiesS{g)sources received joint sponsorship
from combinations of international and national NG @ternational and national government



agencies, and academic or private agencies. Thénfusgonsor was unspecified in 13 of the
sources assessed.

3 Extent and distribution of wetlands

Sources reviewed provide data on extent and disioib of wetlands at various scales, from
global estimates to the areal extent of particwatland types at specific sites. There is
considerable inconsistency in the information oi#di for review, with data unavailable for

some sites or countries due to a lack of adequatmntory or maps. Estimates obtained have
been tabulated, including global wetland area édh)| regional wetland areas (table 2) and
national wetland areas (table 3).

Dugan (1993) provides a global estimate of 4 milliim? (400 million ha) for peatlands
(table 1), and presents some general wetland &oe&sdonesia, Canada, Alaska, Mexico and
the Caribbean (tables 2 & 3). Of particular notthestotal of 1.4 million k(140 million ha)

of wetlands in western Canada and Alaska, whidaid to equal one quarter of the world’'s
total wetland area. Unfortunately, the method fas talculation is unclear and original data
are not provided, but this statement implies tat Wworld’s wetland area is an estimated
5.6 million kn? (560 million ha). Dugan (1993) uses the Ramsainidiein of wetlands, and
refers to non-marine wetlands only. Separate metleanission studies have calculated the
global extent of natural freshwater wetlands as B8ion ha (Matthews & Fung 1987), and
570 million ha (Aselmann & Crutzen 1989) respedtiv@he global distribution of wetlands
has been mapped by NASA (1999), using data fronthdats and Fung (1987).

As part of an overview of wetland inventory, ecgland management, Whigham et al (1993)
provide wetland area estimates for parts of Afrittee Mediterranean region, northern

Australia, Papua New Guinea, South Asia, Canadeedand, United States of America,

Mexico and tropical South America. This series \aended to supplement earlier regional

inventories and directories, with global coveragd amphasis upon countries and wetlands
of particular significance. Regional and nationsfimates from Whigham et al (1993) are

included in tables 2 and 3 (listed as Britton &w@tii 1993, Denny 1993, Glooschenko et al

1993, Olmsted 1993, Wilen & Tiner 1993).

Wetland directories for Asia (Scott 1989), Africllughes & Hughes 1992), Middle East
(Scott 1995), Neotropics (Scott & Carbonell 1986 @ceania (Scott 1993a) provide areas
and descriptions for individual wetland sites, wsthme data by wetland type at a national or
continental scale.

Wetlands on the Ramsar Convention Bureau List oflaiids of International Importance are
generally well-inventoried, but note reservationgloe completeness of this dataset identified
by Pedretti (1997). The Ramsar Information Sheet ssandardised document for recording
data on Ramsar wetland sites, and provides a desesaription of the wetland site, but was
not designed to detect changes in ecological cterand is at present unsuited to perform
such a function. For the Ramsar Information Shartl (hence the Ramsar Database) to be
more useful for inventory and monitoring of Ramsdtes, it would need re-designing
(Pedretti 1997). Ramsar site details are storédarRamsar Database and published regularly
(Jones 1993a,b,c, WCMC 1990, Frazier 1996). As ©f January 1999, Ramsar-listed
wetlands total 965 sites covering 70 471 806 haP@ak pers comm 1999) (table 1). It is
likely that future changes in format and publicatimethod, eg WWW, will increase
accessibility and improve the effectiveness of éhdisectories as a source of wetland data and
as a tool for wetland management.



Aside from wetland-specific directories, publicasosuch as Grimmett and Jones (1989) and
IUCN (1994) are useful sources of area data andniory information for some wetland
habitats, although their main emphasis is othen thatlands. Grimmett and Jones (1989)
detail important bird areas in Europe, which inésidvetland habitats such as rivers, lakes,
islands and coastal wetlands. The recent South ikareiVetlands Assessment (published in
Spanish only, a copy of which was not obtainedirmetfor inclusion in this review) also
assessed wetlands largely on the basis of thewritaupce to birds. As a result not all wetlands
of importance are included, and as such it is afuoi take the objectives of this and similar
inventories into consideration when using the datilaranjo pers comm 1998).

IUCN (1994) provides site descriptions of protectgdas throughout the world, including
some area estimates for inland and marine wetlagl§undarbans National Park in India,
Egypt's Ras Mohammed National Park, Victoria Falkltional Monument in Zimbabwe and
Haleji Lake Wildlife Sanctuary in Pakistan.

3.1 Freshwater wetlands

The global extent of natural freshwater wetlandsalsulated by Matthews and Fung (1987)
as 530 million ha, and by Aselmann and Crutzen 1@8 570 million ha, forming the basis
of their methane-emission studies (table 1). THagaes are similar, especially when it is
considered that they were each calculated usirfgrdiit methods, and are approximately
double earlier global wetland area estimates (L1115, Whittaker & Likens 1975, Ajtay et

al 1979). The huge discrepancy with earlier estiméedue to the fact that the two recent
studies used a broader definition of methane-prioguevetlands, including seasonal and
permanent freshwater ecosystems, either peat-fgrminnot (Aselmann & Crutzen 1989),

and small ponded wetlands (Matthews & Fung 198@)twater wetlands are excluded as
their methane production is usually insignificaAs¢lmann & Crutzen 1989), and so other
sources must be examined in order to determinértieeglobal extent of wetlands under the
broad Ramsar definition.

Estimates of total extent of freshwater wetland® &ary on a regional basis, partly due to the
difficulty of defining the extent of permanent amsgasonal wetlands, eg swamps and
floodplains. Denny (1985) reports that Africa hawt@l of 345 000 ki (34.5 million ha) of
freshwater wetlands, while Aselmann and Crutzen89)9estimate that permanent and
seasonal wetlands in Africa combined total 356 K®® (35.6 million ha). Nevertheless,
these figures indicate that approximately 1% ofdsfis surface area is freshwater wetland.

South America has an estimated total of 1.52 mmilka®? (152 million ha) of freshwater
wetlands (Aselmann & Crutzen 1989). The same authtss estimate that Europe has
6700 kn? (670 000 ha) of various freshwater wetland typesing that much of the original
wetland area has been lost to development.

3.1.1 Extent and distribution of peatlands

There is an estimated 4 million k{400 million ha) peatlands worldwide (Dugan 1993)
(table 1). Taylor (1983) provides national peat sraad percentage of land surface area,
although some of these estimates of peat area arsiderably lower than more recent

estimates (table 4). The current estimate for tateh of undeveloped tropical peatland is 30—
49 million ha, approximately 10% of the global paad resource (Maltby et al 1996). Well

over half is located in Southeast Asia, principaflyindonesia. Rieley et al (1996) provide

summary statistics for the regional distributiontadpical peatlands (table 5). There is no
agreement on the extent of the tropical peatlasduee, due to differences in the definition

of peat and peat soils, and the survey techniqogsoyed. Rieley et al (1996) states that



Indonesia has the largest area of tropical peatlanidh the highest estimate of 27 million ha
placing Indonesia fourth in the world league tabfepeatland by area, behind the former
USSR, Canada and the United States of America.

Freshwater boreal wetlands cover an estimated 80ké? (60 million ha) of Alaska, and
over 20% of central Canada. The wetlands are pradmtly peatlands, but include a wide
range of wetland types, including delta marshesdplain swamps and moist and wet tundra
(Dugan 1993). Aselmann and Crutzen (1989) estirtfegetotal area of mires in Alaska as
250-400 000 ki(25—-40 million ha), mostly fens and bogs.

Zoltai and Pollett (1983) give the approximate aséwetlands in Canada as 1.7 millionkm
(170 million ha), defined as ‘areas where wet saiks prevalent, having a water table near or
above the mineral soil for most of the thawed seasoapporting a hydrophilic vegetation, and
pools of open water less than 2 metres deep’. Ammtmand Crutzen (1989) estimate that
Canada’s wetlands cover a total of 1.27 millioreKg27 million ha), 95% of which are bogs
and fens. Estimates provided by Cox (1993) concuing Canada’s total wetland area as
127 199 000 ha, of which greater than 111 milliaridipeatland.

Dugan (1993) provides areal extent of peatlandwamy countries, notably Canada (70% of
wetlands in eastern Canada are peatlands) andenofturope (Sweden and Norway contain
60 000 kmd (6 million ha) of bogs and fens). One-sixth of $@®r’'s land area is covered by
peat, even if thin, including 20 000 Rn{2 million ha) of wooded wetlands and over
50 000 krd (5 million ha) of open mire, mostly treeless (Sjd983). Finland used to have
over 100 000 k(10 million ha) of mires, 30% of the country’s tharea, but 55 000 Kn
(5.5 million ha) has been lost to development (Rj@mi 1983). Taylor (1983) provides peat
areas for Great Britain and Ireland, specificallygiand (361 690 ha), Scotland (821 381 ha),
Wales (158 770 ha) and Ireland (1 342 450 ha)llirage26 842.91 kra (2 684 291 ha).

Peatlands in the former Soviet Union cover 830 00 (83 million ha), including
39 million ha (50% land area) in western Siberihe Total peat resources in this region are
huge, estimated at 66% of the world’'s peat dep¢Bitsch & Masing 1983). Aselmann and
Crutzen (1989) give a total wetland area of 1 500 &n? (150 million ha) for the former
Soviet Union, of which 1 450 000 Rni145 million ha) are bogs and fens.

China has an estimated 31 000-34 80 K&1-3.48 million ha) of virgin peatlands, the
majority located in the extreme north-east of thertry (Aselmann & Crutzen 1989).

Legoe (1981) estimates Australia’s peatland resasc0.04% of the continent’s land surface
area, totalling 3072.92 K307 292 ha), although no areas are given foviddal peatland
sites in Australia. Yet Taylor (1983) estimates #haisa's peat area at just 150 km
(15 000 ha), 0.002% of the land surface area. Tifierehce may be due to the respective
definitions of peatland, which were not detailedeither source.

Peat resources in South America and Africa ardivels poor. In Brazil, peatlands cover
1000 kn# (100 000 ha), 0.01% of total land area (Junk 198&jican peatlands are very
small areas and mostly low grade peat (Thompsora&ition 1983). Peat reserves in Central
and East Africa are an estimated 430 ha (Denny 1985)

3.1.2 Extent and distribution of swamps

Swamps are often difficult to separate from othetland types, and may include peatlands,
bogs, flooded forest, etc. In this review all aredsvetland described as ‘swamp’ in their
respective reference source have been reportedyibiutno attempt to choose a particular
definition of the wetland type, or to separate tragiety of definitions and information
available.



Aselmann and Crutzen (1989) calculated the globeh af bogs (1.9 million k&), fens

(1.5 million kn®), swamps (1.1 million k&) and floodplains (800 000 K¥n They calculated
the global area of truly permanent swamps, marshes floodplains as 300 000 Rm
(30 million ha).

Africa has an estimated total of 345 0002k{®4.5 million ha) of wetlands (1% land surface
area), including a number of very large swamp sgyst¢Denny 1985). The Upper Nile
Swamp covers 92 000 Rm(9.2 million ha) including floodplain, of which 4100 kn?

(4 million ha) is permanent swamp. Lake Bangwewds BOOO krh (600 000 ha) of swamp
and 6000 krha (600 000 ha) of floodplain. The swamps and islaofithe Okavango Delta
cover 16 000 ki(1.6 million ha). In Uganda there is a networksafamps over 11 800 Km
(1.18 million ha), 6% of the total land surfaceaarBambia has wetlands over 20% of its land
surface to the total of 750 000 kri5 million ha), including dambos (35 000 Rmpans,
swamp flats (Gopal et al 1982). Three percent of ate land surface area is covered with
swamps, totalling 24 000 kn(2.4 million ha) (Denny 1985).

Thompson and Hamilton (1983) provide areas for sexeAfrica’s largest swamps, which
total over 60 000 kén (6 million ha) of permanent swamp and greater td@A 000 kra
(40 million ha) of seasonally inundated swamps. Tireport a 1973 estimate of 340 000%km
(34 million ha) of tropical swamps in Africa, nognthat this estimate is perhaps
underestimated by up to 30%. They consider an agtirof the same date of 85 0002m
(8.5 million ha) for headwater swamps in Africa be accurate. Further areal data for
swamps, floodplains and shallow waterbodies ofdsfiare provided in Whigham et al (1993)
and summarised in table 2.

South America is another region with vast areasvedmp, for example the Amazon River
and its tributaries which Junk (1983) estimates hasatchment area of 7 million km
(700 million ha). It is estimated that there aredd 800 kn# (30 million ha) of floodplains
along the Amazon River and its tributaries, withexttra 1 million kmd (100 million ha) of
small river and stream floodplains in the AmazorsiBamuch of it rainforest (Aselmann &
Crutzen 1989). The small river floodplains in the @on basin contribute in a large part to
the global area of 700 000 Rrtv0 million ha) of wetlands with no defined inutida period

or unknown seasonality identified by Aselmann amdt£en (1989).

It is estimated that the former Soviet Union hasotl wetland area of 1.5 million Km
(150 million ha), of which 65 000 k&{6.5 million ha) are swamps and marshes (Aselnd&ann
Crutzen 1989).

Britton and Crivelli (1993) provide minimal estineat areas for Mediterranean wetlands
including freshwater marsh, forested wetland and-tidal salt marsh (table 3). However,
they note that problems arise when inventoryinglameis in the Mediterranean region, eg
difficulties in distinguishing non-tidal salt margiom the larger wetland units in which it
occurs (such as saline coastal lagoons and atlaksdts lakes), and the greatly reduced and
fragmented distribution of freshwater marshes amested wetlands.

Scott (1995) provides information on the extent alribution of wetlands in the Middle
East, including the Mesopotamian Marshes, a vastark of marshes covering 15 000 km
(1.5 million ha) in the middle and lower basin b&tTigris and Euphrates Rivers in Irag.
Until recently at least, these were consideredntiost extensive wetland ecosystems in the
Middle East.



3.1.3 Extent and distribution of lakes and lagoons

Lakes contribute little to the global area of watla when compared with other wetland
habitats such as peatlands. Aselmann and CrutZ89)Icalculate that the global area of
lakes (12 million ha) and marshes (27 million hambined equal only 9% of the total
wetland area.

Gopal and Wetzel (1995) contain information on #nea of lakes, lagoons, reservoirs and
other wetland types in developing countries. Foanagle, Bangladesh has 36 663 2km
(3 666 300 ha) of aquatic habitats, including rivé217 135 ha), tributaries (262 600 ha),
beels and haors (114 793 ha), oxbow lakes (5488 deasonal floodplains (2 832 792 ha),
and Kaptan Lake (68 800 ha).

Whigham et al (1993) contains some area estimatesffican lakes and reservoirs. Taub
(1984) presents information and areal data on |akeservoirs, rice fields, swamps and
floodplains in many countries around the world.

Little information was available on salt lakes iontinental and international inventories
reviewed, although Gopal and Wetzel (1995) prowddta on endorrheic depressions with a
permanent salt layer which cover more than 6008 00 000 ha) of Tunisia. Williams
(1984) provides some information on saline lakeé&ustralia, but no figures for total area.
Also in Taub (1984), are reports on the saline lakgSanada (Hammer 1984) and Argentine,
where the largest saline lagoon is Mar Chiquitd&80 kn# (185 000 ha) (Bonetto & Persia
1984). Whigham et al (1993) provide some informatim the Kanem Lakes, including many
small salt lakes 200#w 2 kn? in area, in the northeast region of Lake Chadrbasi

Williams (1998) describes the geographical distidou of salt lakes in Europe, North and
South America, Africa, Asia, and the Australian twoent, with brief mention of salt lakes in
Antarctica and the Arctic region. Case studiespaesented which provide areal estimates for
the Caspian and Aral Seas (429 1402kand 68 000 ki respectively) in Central Asia,
Qinghai Hu (4437 ki) in China, the Dead Sea (940 Rnof Israel and Jordan, Australia’s
Lake Corangamite (251.6 R Mono Lake (158-223 k#pin the United States of America,
and Mar Chiquita (1960-5770 Rjrin northern Argentina.

3.2 Coastal and marine wetlands

As the definition of wetlands adopted for this mwiincludes coastal and marine wetlands
such as coral reefs, seagrasses and mangroves,hthgrbeen considerable emphasis upon
locating inventories that could provide areal eatws for these wetland habitats. As
‘exclusively marine systems’, coral reefs and sasggs have been excluded from key
regional wetland directories such as Scott (198gqtt (1993a), Scott and Carbonell (1986)
and Scott and Poole (1989). A literature searchragdests for information through relevant
channels was successful in obtaining informatiourees relating to coral reefs (Wells et al
1988, WCMC 1998, WRI 1998) and mangroves (Ellis@94, 1996, Saenger et al 1983,
Spalding et al 1997, WCMC 1998).

Bird and Schwartz (1985) have mapped the worldastime, approximately 1 million km
long, noting coastal features of mostly geomorpdiaial interest. This source is potentially of
use in monitoring coastal changes on a global s€&deper (1983) and Elder and Pernetta
(1996) provide an overview of the world’s marinetlards as part of an atlas of the oceans.

3.2.1 Extent and distribution of coral reefs
Of the marine wetlands, coral reefs in particules eeceiving much-needed attention, and
considerable effort is being directed towards eobdninventory and monitoring for coral



reefs at a global scale (A Alling pers comm 19%gctronic inventories and bibliographic
databases for reefs and mangroves such those dedelby the World Conservation
Monitoring Centre (WCMC 1998), World Resources ims¢ (WRI 1998), and the
International Center for Living Aquatic Resourcesndgement (ICLARM 1998) are highly
accessible on the WWW. They provide maps, area asdgnand key information, where
available, for coral reefs and mangroves around woeld. These sources, if regularly
updated, are a good indicator of information gapb @riority areas for future research.

Sheppard and Wells (1988) note that the exact angaint of coral reefs in the world is
difficult to estimate, but quote an estimate fro@v8 of 600 000 k(60 million ha) of reefs

to a depth of 30 metres. Some 60% of this area the Indian Ocean region — 30% in the
Indian Ocean, Red Sea and Gulf, and 30% in thetidditediterranean. WCMC (1998) gives
the global area of coral reefs as 300 000—-600 @@0(B0—60 million ha), while noting that
its reef area estimates are derived from a widgeai sources at various levels of scale and
quality (table 1).

As part of an overview of coastal zone wetland®Ougeania, Ellison (1996) provides areal
data for the largest coral reef systems in the @Gieg@gion, notably Australia’s 350 000 km
(35 million ha) Great Barrier Reef, New Caledonia&srier reef which encloses a 16 0002km
(1.6 million ha) lagoon, and 40 000 Rif# million ha) of coral reefs in Papua New Guinea.

The Planetary Coral Reef Foundation conducts irorgrdand other research upon coral reefs
around the world, and is developing a satellitentnitor coral reefs at a global scale. The
satellite will use spatial and spectral resoluti@ml wavelengths specific to coral reefs,
enabling monitoring at species level, for whichtinei Landsat nor SPOT imagery is suitable
(A Alling pers comm 1998).

3.2.2 Extent and distribution of seagrasses

Comprehensive area and distribution informationseagrasses appears to be lacking. There
are apparently huge gaps in knowledge of seagrasst® South Pacific, Southern Asia,
South America and some parts of Africa (L McKenzées comm 1998). Attempts to remedy
this are underway, but will take some time to caetgml Well-researched areas include
England, North America and the Netherlands (L McKerpers comm 1998).

The only regional seagrass project to come to tiiemt@on of this review to date is a proposed
inventory of marine habitats, including seagrasdsbén the East Asian Seas region, to be
conducted as part of the United Nations Environninaigramme. This is in response to a
deficiency in inventory data for marine and coasialbitats in this region (H Kirkman pers
comm 1998). It involves the coordination of mappadjivities in 10 countries in East Asia,
the data to be incorporated into a Geographic inédion System. The techniques proposed
for this inventory rely on pattern recognition afield work, not an extensive algorithm
program, and hence it is not an expensive or higlthnical task (H Kirkman pers comm
1998).

On a continental scale, mapping of underwater featis underway in Australia, with the aim

of mapping the entire coastline of the continet.date, underwater features such as seagrass
beds have been mapped along the south-westernoatittesastern coastlines using Landsat
TM imagery and ground-truthing (H Kirkman unpublp 1997, a National Seagrass
Workshop provided recommendations for the estatiesft of a national approach to
monitoring seagrass in Australia (Jacoby 1998)lokehg from this, a review is currently
underway to report on the status of research amvletge, distribution, monitoring and



assessment of seagrasses in that country (A Bpes comm 1998). The results of the
seagrasses review are expected to become avaiiaddely 1999.

It should be possible to estimate, albeit roughiy, areal extent of seagrasses by collating
existing national inventories, but it appears féwany, continental or global estimates are
available (to date none have come to the atteriothis review). However, the World
Conservation Monitoring Centre is seeking fundimmg & project to compile a seagrass
dataset, to be added to existing Geographic Infooms&Bystem coverage of mangroves and
coral reefs (R Luxmoore pers comm 1998).

3.2.3 Extent and distribution of mangroves

Global

The World Mangrove AtlagSpalding et al 1997) represents the first attetopprepare a
global map of mangrove forests and provides a g¢lobarview of mangrove distribution. It
contains areal estimates and other data, whertahbigifor 114 countries, and case studies of
particular sites. Spalding et al (1997) note thdteences in definition, age, scale and
accuracy of different national sources mean theeelikely to be considerable margins of
error in estimates of global mangrove area providedhe Atlas. They also recommend
extreme caution in the use of global compositastied as a baseline for monitoring changes
in global mangrove area. Although serious incoesiges exist in the data (J Ellison pers
comm 1998), it nevertheless provides a basis fahéu research at a regional or national
scale, and can assist in determination of pricaityas for future mangrove inventory. Data
from Spalding et al (1997) has been incorporatéal time Coral Reefs and Mangroves of the
World dataset on the World Conservation Monitoring GCentiternet site (WCMC 1998),
which ensures the information is accessible andlerat to be updated as knowledge gaps
are addressed.

Spalding et al (1997) estimate the global area @nhgnoves as some 181 000&Km
(18.1 million ha) (table 1). Approximately 43% dfet world’s mangroves are located in just
four countries — Indonesia (42 550 ®mBrazil (13 400 kr#), Australia (11 500 k&) and
Nigeria (10 515 k). Each has between 25% and 50% of the mangrovi®inrespective
regions, hence Spalding et al (1997) predict tloditipal and management decisions in these
countries will have a significant effect on the lub status of mangrove ecosystems in the
future.

Regional

Mangrove areas for the regions of South and Sosth#sia, Australasia, The Americas, West
Africa, and East Africa and the Middle East are présd in table 6 (adapted from Spalding et
al 1997). The region of South and Southeast Agmaiticularly significant, containing 41.5%
of the world’s mangroves. In this region Indonealane has 23% of the global mangrove
forest area (Spalding et al 1997), and should fberebe considered of high priority for
inventory efforts and monitoring of mangrove hatites.

In listing mangrove areas for individual countri&palding et al (1997) provide, where
possible, both an estimate from map sources anatamative estimate’ from recent reliable
sources. Assessment of area data provided highlifjlet inconsistent approach to mangrove
inventory throughout the world to date, and revéaigwledge gaps that can be regarded as
potential priority areas for future mangrove invagteffort (table 7). Spalding et al (1997)
provide map-based area estimates for most countwéh the exception of Singapore,
Solomon Islands, Western Samoa, Togo, Qatar an@d)Aitab Emirates, for all of which no
map data was available. No alternative mangroventory sources were available for China,
Taiwan, Hong Kong, Aruba, Netherlands Antilles, INatands Antilles (windward group),



British Virgin Islands, Dominica, Guadeloupe (indlng St Martin and St Barthelemy),
Martinique, United States of America (Florida onlg€omoros, Mayotte, Seychelles, Djibouti,
Egypt, Eritrea, Somalia, Sudan and Yemen. An ddittra estimate was provided for
mangrove area in Sri Lanka, but the inventory sewrsed for this estimate did not cover the
entire country and was somewhat less than the raapebestimate (63 Rnas opposed to
89 kn?). No information was available at all for Britishdian Ocean Territory, Maldives,
Sao Tome and Principe.

Other countries also have information gaps, showulibcrepancies (sometimes quite large)
between their map and alternative areal estimadg;ating a need for further inventory to

clarify the actual extent of mangrove habitat. Insinof the 114 countries covered by the
Atlas there is an urgent need for more accuratgpingpf mangrove areas at higher levels of
resolution (Spalding et al 1997).

Saenger et al (1983) gave area data for 65 coantiied noted that vast areas of mangrove
forest had been and were continuing to be destroybid in itself poses a challenge for
assessing mangrove areas, as inventories may daéergpidly. Ellison (1994) expressed
similar concern, noting that knowledge about thexgnaves of the Pacific region is poor and,
despite their traditional use by islanders, mangsoare rarely a valued resource. Mangrove
forest inventory and mapping has been carried mubintries with larger mangrove areas,
namely Papua New Guinea, Solomon Islands, Fiji, Kialedonia, Vanuatu, Western Samoa
and the Federated States of Micronesia. Howevathict®on in mangrove area due to
commercial logging and other human impacts meaaisstbme of these inventories are now
out-dated. Ellison (1994) stresses the need forenirgaction to promote mangrove
conservation in the Pacific islands, the establefinof more mangrove protected areas, and
development of a regional monitoring program ofsysbem health, which could be linked to
monitoring for climate change and sea level rispant.

3.2.4 Extent and distribution of salt marshes

The salt marshes of the Wadden Sea, though onlpdesh remainder of the extensive salt
and brackish marshes, peatlands and lakes whickredthe area some 2000 years ago, are
still the largest contiguous area of salt marskumnope. The Wadden Sea is Europe’s largest
intertidal wetland, with tidal flats, sandbanks|t saarshes and islands covering 800®km
(800 000 ha). However, in 50 years up to 1987, 38%neir area was lost to embankments
(Dugan 1993).

Some of the most extensive salt marshes in nortlerfoa lie along the 800 km shoreline of
the Alaskan Yukon—-Kuskokwim Delta, one of the laggeltas in the world. Seaward of the
marshes are sand and mud flats that cover som&rb3@53 000 ha) (Dugan 1993). In
Canada, British Colombia’s largest salt marsh cemp just 27 krh (2700 ha), the rest of
the coastline dominated by fjords, with brackiskl &reshwater marshes. The most intensive
arctic and subarctic salt marsh development is dooim the Ontario shores of Hudson and
James Bay. Salt and brackish marshes cover anaéstind5—90% of the 1100 km shoreline
(Glooschenko 1982). In some areas of Canada, sscNeav Brunswick and the Saint
Lawrence Estuary, salt marshes have been mappedra®f detailed wetland inventories
(G Chmura pers comm 1999). The wetlands of Saimiréace Estuary have been mapped
using remote sensing at 7 metres resolution, pindud3 coloured 1:20 000 maps of
freshwater and saline wetlands, algal and eeldreds (Centre Saint-Laurent 1996).

Salt marshes have been mapped extensively in E¢@@hmura pers comm 1999). Dijkema
(1987) provides areas of salt marsh by marsh tgpéhfs region, and estimates that there are
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at least 2300 k(230 000 ha) of coastal salt marshes in Europt imsufficient data for
Svalbard, Iceland, northwest Spain and Turkey.

No estimate for the global extent of salt marshas discovered by this review, and it appears
that there are large information gaps for thisipalar wetland habitat throughout the world.

3.2.5 Extent and distribution of coastal lagoons

No continental or international inventory of coadtgoons was located for this review.
However, Britton and Crivelli (1993) provide miniinastimated areas of Mediterranean
wetlands including freshwater, saltwater, seasandl saline coastal lagoons (summarised in
table 3). John et al (1993) present some informatio three large coastal lagoons in western
Africa which, although they are interconnected vad#imals, each have a different hydrological
regime.

3.3 Artificial wetlands

Reservoirs, dams, irrigation culverts and canads, farms, aquaculture ponds and rice fields
are among the types of artificial wetlands contiiig to the global wetland area, often
providing habitat for flora and fauna as well agdfés to humankind.

Aselmann and Crutzen (1989) calculate the globeh af rice paddies as 1.3 million km
(130 million ha), of which almost 90% is cultivatedAsia (table 1). It is likely this figure is
now outdated. Matthews et al (1991), cited in NAGA99), provide a map of rice harvest
areas worldwide.

Gopal and Wetzel (1995) provide data on areas eérweirs (858 311 ha in Ghana,
>80 000 ha in Malaysia), dams (>92 145 ha in Madgydish farms and ponds (223.02 ha in
Ghana, 334 019.4 ha in Pakistan) and irrigatiomezts (400 000 ha in Tunisia).

Michael (1987) provides areal estimates for fishmfa and ponds, rice fields and other
aquaculture sites around the world, but it is lk#lis information is now out of date and
requires checking against national and regionalcssu

4 Rate and extent of wetland loss and degradation

The loss of wetlands worldwide has been estimatéfD% of those that existed since 1900
(Dugan 1993, OECD 1996). Without further clarificatti of this estimate (a definition of

wetlands and/or the source data was not providedf@rences obtained for this review), it is
assumed that the 50% wetland loss estimate appliemland wetlands and possibly

mangroves, but is unlikely to include marine wedlenMuch of this wetland loss occurred in
northern countries during the first 50 years o$ tentury. Since the 1950s, tropical and sub
tropical wetlands are increasingly being degradetbst through conversion to agricultural
use. Agriculture is the principal cause for wetldoss worldwide. By 1985 it was estimated
that 56—65% of available wetland had been draimedntensive agriculture in Europe and
North America, 27% in Asia, 6% in South America &% in Africa, a total of 26% loss to

agriculture worldwide (OECD 1996). As wetland loss agriculture and other uses is
continuing, indeed intensifying, in regions such/esa, the Neotropics and Africa, these
figures need to be updated with more quantitativdiss.

Inextricably linked with the rate and extent of l@et loss and degradation worldwide is the
issue of water allocation and distribution, whicistbecome extremely important in recent
times and is only to become more so in the futitany rivers around the world have been
heavily regulated by the construction of dams tisBathe increasing demand for irrigation
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and hydropower. Impacts on the rivers and assatiatgural waterbodies, swamps and
marshes include increased salinisation, diminishingerground water reserves, declining
biodiversity and impoverishment of fish stocks diseimpeded migration and degraded
habitat (Bolen 1982, Gopal & Wetzel 1995, Liu 1984dnically, countries are now facing
problems with siltation of reservoirs. Taub (198&parts that water demand in Japan resulted
in many large artificial lakes on almost all riv@rstems, but that a decrease in water volume
of 70-80% occurred due to silting over 20-30 years.

Growing populations and increased development $® aésulting in more domestic and
industrial pollutants being discharged into wetkandet there has been little research on
pollutants and their effects, especially on fiskgriin many developing countries (Gopal &
Wetzel 1995).

Impacts are not limited to inland or coastal wedlarwith marine wetlands also under threat.
A recent study of coral reefs (WRI 1998) indicatbdt 58% of the world’s reefs are at
moderate to high risk from human disturbance. Glgb86% of all reefs were classified as
threatened by overexploitation, 30% by coastal gweent, 22% by inland pollution and

erosion, and 12% by marine pollution.

Moser et al (1996) note that data provided by Rar@setracting Parties indicated that 84%
of Ramsar-listed wetlands had undergone or wemataned by ecological change. Similar
figures arose when major threats to wetlands waedyaed for Asia (Scott & Poole 1989)

and the Neotropics (Scott & Carbonell 1986). Threa&e recorded at 85% of the 734
wetland sites for which information was availalsiedisia, and for 81% of 620 wetlands in the
Neotropics. Hunting, pollution, drainage for agtioee, and settlements and urbanisation
were all within the top five major threat categerie each region (Moser et al 1996).

Scott (1993b) recommended that considerable thaslghild be given as to how existing and
new wetland inventories can be used as a basisiémitoring wetland loss, particularly by
updating and standardising them. Outside Europe Naorth America, there is very little
information available or attempt made to calcula&tland loss on a systematic basis. Even in
Europe, the majority of wetland loss data are frevastern Europe. Few published
guantitative studies are available for Africa, $oAmerica, small South Pacific islands and
much of Asia (Moser et al 1996).

The information currently available for these regids largely descriptive, with some areal
estimates and other details provided. For exam@#and loss and degradation in developing
countries such as Ghana, Tunisia, Sri Lanka, BaegladPakistan, Papua New Guinea and
Malaysia is described in Gopal and Wetzel (1998ptiS(1995) provides some wetland loss
data and causes of wetland degradation in the Mideist. Denny (1985) provides an
overview of African swamps and shallow waterbodieith some data on the extent of
swamp drainage, and lakes degraded by aquatic iméestations. Wetland-related volumes
of the Ecosystems of the Worséries (Chapman 1977, Gore 1983, Taub 1984, Midiesy,
Cushing et al 1995) contain some wetland loss a&ggladiation data on a national or regional
basis. These sources and others reviewed recotp@sergent need for improvement of this
knowledge base.

4.1 North America

In the United States of America some 54% of wettardat once existed (originally
>890 000 krd) have been lost, with 80% of this loss due tordrge for agriculture. In some
states the proportion lost is even higher (Duga®3),%he nation’s historical attitude towards
wetlands exacerbated by active encouragement afaheersion and destruction of wetlands
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by the United States federal government for ovér @ars. Hofstetter (1983) reports that the
President’'s address on Environment to the UnitedeStCongress in 1977 stated that over
40% of 48.6 million ha of wetlands inventoried lret1950s had been lost, and that wetland
area was being lost at the rate of 121 500 ha ger. y

Although attitudes towards wetlands are changingtlamds continue to be degraded and
destroyed. Frayer (1991) outlines the status asmts of wetlands and deepwater habitats in
the conterminous United States in the 1970s andsl98verage annual net losses have
occurred for palustrine wetlands (283 500 acres, 14 777 ha), palustrine vegetated

(371 600 acres, or 150 445 ha) and palustrine tiede@78 200 acres, or 153 117 ha), with a
net loss of 3.4 million acres (1 376 518 ha) sithee1970s. Some of this loss is due to urban
development, but the main reason was conversioagtculture. Losses and gains have

occurred for palustrine scrub/shrub wetlands, lgpavater habitats have increased in area in
the United States, largely due to the formatiodakes and reservoirs (Frayer 1991). States
with statistically significant wetland losses sirtbe 1970s are identified, and Frayer (1991)

warns that the importance of change in wetlandsotsnecessarily reflected by area alone.

Some smaller wetlands, particularly along the caast extremely important habitats for plant

and animal life. Newly created wetlands, such ksdaand reservoirs, must be studied further
to determine their importance to fish and wildlfepulations. Also, widespread degradation

of wetlands may have consequences as serious bxsshef individual wetlands.

Of relevance to both Canada and the United Statesricern over threats to the Great Lakes,
which include sewage pollution, overfishing, watguality deterioration, destruction of
breeding sites and depleting of fish stocks (Raloer® Scavia 1984).

In western Canada and Alaska, the freshwater waglhave been subjected to little pressure
from development to date. Some 8002ki®0 000 ha) of freshwater wetlands have been lost
in Alaska since colonial times, approximately 0.b¥the original area (Dugan 1993). In
eastern Canada 70% of wetlands are forested pdatl&ustainable forestry practices in the
region mean that the peatlands have experiendés dievelopment pressure until now, but
recent proposals for major expansion of hydroalectacilities are threatening diverse
wetland and upland habitats, particularly coastal estuarine wetlands (Dugan 1993). Zoltai
and Pollett (1983) noted that utilisation of wetlarwas rapidly expanding in Canada in the
1980s.

There are few details regarding wetland loss in iRtexout Moser et al (1996) reports losses
of approximately 35% of original wetland area. KNeit the source data nor the original
wetland estimate are provided.

4.2 Neotropics

There is a lack of reliable and quantitative datardarge areas and over many years for the
Neotropics, leading to difficulties in assessing thxtent of wetland loss. However, the

Neotropical directory revealed that over 80% oflamd sites in this region are under some
threat from human activities, half of these undederate to serious threat (Scott & Carbonell
1986).

Moser et al (1996) report that wetlands in the lmsCGaribbean show serious degradation due
to long history of wetland reclamation and altematiuncontrolled resource exploitation and

neglect. A survey of 220 coastal wetlands, predamtiy mangroves, in the eastern

Caribbean between 1989 and 1991 revealed that esieryisited on the 16 islands was

degraded, with over 50% showing serious damageo(B4693).
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Wetlands in South America have remained relativetgct until recent decades, but small-
scale studies have revealed the alarming rate imhwtetlands are now disappearing in some
parts of this region. Colombia’s Cauca River Valgytem lost 88% of its mapped wetlands
between the 1950s and 1980s due to land reclamaticinage, river regulation and
pollution. Also in Colombia, changes in the hydgital cycle killed 80% of mangrove
forests in the Magdalena River delta between 19@@ #2987 (Moser et al 1996). In
Venezuela’s Orinoco Delta, mangrove clearfellingergions have been approved in a
495 200 ha area.

One or two other sources of information on the Kmmts are known to exist but
unfortunately copies have not been located in fionénclusion in this report. The data set is
nevertheless scarce for this region.

4.3 Africa

Like South America, there is an extreme lack oflighled quantitative studies on wetland
loss in Africa (Moser et al 1996). Dugan (1993)aip on the causes of wetland loss in
Africa, and on the progress in protection and nsu&ainable use of wetlands in some areas,
but no estimates are given. In west and centraicAfthere has been substantial loss and
degradation of natural ecosystems due to populaticnease and other pressures over the last
80 years (Dugan 1993).

In Ghana, Gopal and Wetzel (1995) note that thaselleen poor documentation and research
of contamination by domestic and municipal wastagrochemical pollution of rivers and
groundwater, and effects of land degradation oremasources. Major waterbodies receiving
such pollutants include the Volta, Birim, DensujnCdnd Ankobra rivers, and Korle Lagoon.
River waters and sediments in mining areas cohiigim concentrations of cyanide and arsenic.

In Tunisia, an overall loss of 15% of wetland aiseeeported, and an 84% loss of wetlands in
the Medjerdah catchment (Moser et al 1996). Dame lhaen built on the three major oueds
(rivers) flowing into Lake Ichkeul, causing progsa® salinisation and decline in vegetation.
Marshes surrounding the lake are dwindling duertandge for agriculture. Other regions in
Tunisia have been considerably altered due to altwie, including the hills areas, where
jessours (terrace-like dams) cover 400 000 ha (Gpsetzel 1995).

In southern Africa, wetland loss figures are avdéafor Natal, provided by Taylor et al
(1995) in a review of wetland inventories in thgiom. In parts of the Tugela Basin over 90%
of the wetland resources have been lost, and invitedozi catchment 58% of the original
wetland area has been lost (Taylor et al 1995, Mesal 1996).

Denny (1985) provides some information on Africaethands which have been degraded by
aquatic weeds. Lake Chad, for example, fluctuatesize from 600 000 ha to 2.5 million ha,
but has been severely impacted by aquatic weedshwbver 200 000 ha and interfere with
transport and fishing on the lake. It is possilbleduch degraded wetlands to recover to some
extent, and Denny (1985) gives the example of Lakeilq, which was infested with
75 000 ha of the aquatic we&ahlvinia molestan the 1960s. Biological control measures
were successful and the weed infestation decreassdllising at approximately 7700 ha.

4.4 Middle East

Scott (1995) notes that large-scale wetland degjaad#s occurring in the Middle East for
various reasons including deforestation, overggzireclamation, water diversion for
irrigation, increased salinity, expanded urban aadstal development, overfishing, oil and
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other pollution, and war damage. In this regiorscdrce water resources, drainage, pollution
and reclamation for industrial and urban developnfas put wetlands under particularly
severe pressure. Flood control schemes, irrigatiod, diversion of water for domestic and
industrial consumption has resulted in significkogs and degradation of wetlands in the
region. As in other regions, the fact that rivaustsas the Jordan, Tigris and Euphrates flow
independently of national borders means that pmgbosrigation schemes in countries
upstream can greatly impact upon water quality scatce water supplies of the river and
other remaining wetlands downstream. Almost alltfeg original freshwater wetlands in
Syria, Lebanon and Israel were drained for agricelin the early 1900s (Dugan 1993).

Drainage of marshes continues, one such exampigy libe systematic drainage of the Al
Huweizah marshes in a 30 000%if8 million ha) area of southern Iraq. Water divams
through dykes and a drainage canal has decreasear¢h of marshes by 50% since 1972
(INC 1998). Over a seven-year period (1985-199®) area of permanent lakes and marshes,
and seasonal and temporary marshes in Lower Mesuojstead been reduced by over 25%,
from 1.94 million ha to 1.44 million ha. To date, chuof the Haur Al Hammar marshes and
the greater part of the Central Marshes have beainatl, with disastrous ecological, social
and human consequences for the region (Scott 1995).

Few countries in the Middle East have made any serattempt to conserve dwindling
wetland resources (Dugan 1993). Yet water dematiteimegion has also led to the formation
of a large number of artificial wetlands, includingter storage reservoirs, sewage treatment
ponds and artificial lagoons for containment of amband industrial waste water. These
artificial wetlands have become important habitiats wildlife, including migratory birds
(Dugan 1993, al Wetaid & Faizi 1993).

4.5 Asia

Unlike Africa and South America, Asia has experashevetland loss for thousands of years,
with vast wetland areas drained for agriculturesettlement, or converted into rice fields

(Moser et al 1996). In some areas, destruction atiml wetlands has been total, eg
Vietnam's Red River delta floodplains originallyvesed 1.75 million ha, but are now non-

existent. Much of the 40 million ha of rice fields the central plains of India, and the

1.9 million ha of paddies in the central plainsTéfailand must have been developed at the
expense of natural wetlands (Moser et al 1996).lallds continue to be degraded or

destroyed in Asia; in their overview of the Asiaetland directory, Scott and Poole (1989)

report threats at 85% of the 734 sites in the thirgdfor which information was available.

Of particular importance in this region is Indomesiwhich contains 42 550 Rm
(4 255 000 ha) of mangrove habitat, 23% of the &iertotal mangrove area (Spalding et al
1997). This review has not obtained a quantitatstérete of mangrove loss in Indonesia to
date, but Scott (1993b) reports the loss of 11lB8amiha of Indonesia’s original
37.6 million ha (31%) of wetlands by 1981-82. Spajdet al (1997) detail mangrove losses
in Malaysia, the Philippines, Thailand and Vietnataling 7445 kra (744 500 ha), over 4%
of the current global total. It is considered ttieg 1% loss of mangrove habitat each year in
Malaysia is a conservative estimate of mangrove loghe Asia Pacific region (Spalding et
al 1997, Ong 1995).

Indonesia also contains a significant proportiontted global tropical peatland resource,
which totals 30—49 million ha and over half of whiis located in southeast Asia (Maltby et
al 1996). The highest estimate of tropical peatlasd is 27 million ha (Radjagukguk 1992).
Maltby et al (1996) detail losses of pristine psatamps in Indonesia (531 000 ha) and
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Peninsular Malaysia (500 000 ha), due to drainawe afyriculture and forest clearance.
Peatland inventories for Malaysia and Thailand dready outdated and inaccurate due to
recent, rapid decreases in the peatland area folipferest removal, drainage and utilisation
for land settlement and conversion to agricultddal{by et al 1996).

Many rivers in Asia are threatened by water impooedt and diversion, deforestation,
industrial and domestic pollution. Almost all rigein Japan have been impounded to create
large reservoirs, and the agricultural use of laageounts of fertiliser is believed to be
causing eutrophication and pollution of the watersvéMori et al 1984).

In Malaysia, a total of 42 rivers are biologicaliead due to domestic, agricultural and
industrial wastes. Loss of fisheries has occurredame of these rivers. The total reservoir
area in Malaysia is 80 000 ha, and may escalaRd®000 ha by the year 2000 as demand
increases for irrigation and hydropower dams (G&p#etzel 1995).

In Pakistan, the Layari, Malir, Soan and Kabul révare highly polluted due to unregulated
flow of sewage and industrial effluents. Aquatic egeinfestations affect 182 118 ha of
wetlands in Pakistan, adversely affecting fish pidithn (Gopal & Wetzel 1995).

Gopal et al (1982) note that rapid wetland reclagmnaand destruction of mangrove area is
occurring in India, but no figures were provided.

In Sri Lanka most lentic waterbodies show increamgtophication due to organic pollution.
Wetland degradation is occurring due to river impaiment and diversion, water pollution,
deforestation, gem and sand mining (Gopal & Wet885).

Bangladesh has 3 666 300 ha of wetlands, 90% oftwhie dependent on flow from three
major rivers now threatened by diversion of waterrdia from the Ganga-Padma River.
Rivers in Bangladesh are contaminated with indalstlischarge, and increased monoculture
of rice has resulted in greatly increased fertiliaed pesticide use. These chemicals are
flushed into the rivers by monsoonal rains (GopaN&tzel 1995).

This review has not located any overall estimatevefland loss in Asia. More quantitative
data is required. Many wetlands of the region averly known, particularly in Bangladesh,
China, Bhutan, Burma, Cambodia, Laos, Mongolia &edRemocratic People’s Republic of
Korea (Scott & Poole 1989). Judging by the curma¢ of mangrove and peatland losses,
more information is urgently required for all wetthtypes in order to determine the status of
wetlands and total wetland loss in the region.

4.6 Oceania

4.6.1 Australia

No overall wetland loss figures were obtained hg tieview for the continent of Australia,
although 50% loss of original area is often used general estimate (B Churchill pers comm
1998). Loss estimates for the state of Victoria §26. and the southeastern part of South
Australia (89%) show that in some areas loss @hidlfreshwater wetlands in particular has
been considerable (Moser et al 1996). By 1970, 60%e most valuable waterfowl habitat
on the coastal lowlands of New South Wales had hfeestroyed or degraded, most of the
wetlands drained for flood mitigation. Similar lessoccurred on the Swan Coastal Plain of
Western Australia. In Tasmania, the buttongrasgsnirave suffered the majority of human
impacts on wetlands, adversely affected by graaimdjburning over many years. More recent
impacts have included the construction of roadmydand canals, and flooding of vast areas.
Peatlands in the Eastern Highlands of the Austslimainland are also being degraded by
burning, grazing and drainage (Campbell 1983). Wh#ands of northern Australia have not
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been subject in the past to the same population dawtlopment pressures as those in
southern Australia, but are now under increasimgathdue to changes in the water regime,
pollution, invasive species and physical alteraffeinlayson et al 1999).

One of Australia’s largest and most important rsyéhe Murray River, has been degraded by
the construction of over 280 large dams, numerowalisdams, weirs and locks, withdrawal
of water, channelling of the stream and other flootigation activities.

The proposed national wetland inventory for Austrathould provide data useful for
estimating rate and extent of wetland loss in thiere, although it is unlikely to include
marine wetlands.

4.6.2 New Zealand

In New Zealand it is estimated that 90% of the inawetland area has been lost (Moser et
al 1996), with wetlands now covering just 2% (5323kn® or 532 342 ha) of the country’s
total land area (266 171 Rin(Dugan 1993, NZ Govt 1998). Loss has been dueamale,
gold mining, flood control, land clearance, agriatdl development, kauri-gum digging and
flax milling (Dugan 1993).

4.6.3 Papua New Guinea

The wetlands of Papua New Guinea are poorly kndsaotf & Poole 1989) and research is
needed into logging impacts (Gopal & Wetzel 1998ining impacts are monitored in the Ok
Tedi and Fly River, and research has shown thal#eha Waigani Lake has been degraded
by sewage effluents from Port Moresby(Gopal & We1895).

4.6.4 Pacific Islands

Moser et al (1996) reports that little publishedawfitative information is available for
wetland loss in south Pacific island nations, desfiie wetland inventory by Scott (1993a).
Ellison (1994) provides estimates of mangrove lnddew Caledonia (380 ha), Fiji (2457 ha
or 6%), Western Samoa (1.8 ha) and American Samb@ l{a), and threatened mangrove
areas in Guam and Northern Mariana Islands. Siifi areas of mangroves have been lost
or degraded in Tonga, Vanuatu and Papua New Guingareal extent is unknown. There is
an urgent need for management and conservatioranfiraves in the Pacific islands, as they
are increasingly threatened by coastal developraedtexploitation. In Tonga, for instance,
many mangrove areas have been lost to reclamatidhopua and Sopu, and all other
significant areas are now allocated for clearafdiéspn 1994).

4.7 Europe

Rates of wetland loss are less well documentedunofie than in the United States, but the
conversion of natural ecosystems such as wetlantslieved to be greater due to Europe’s
high population density and longer history of eaoimdevelopment (Dugan 1993). Jones
and Hughes (1993) provided an overview on the éxténvetland loss in Europe, the first
attempt to collate information at a Pan-Europearellebut little information has been
published since. Loss studies of particular wetlgypmes, eg peatlands and lowland wet
grasslands, provide some recent data, but the siiyesf methodologies used to measure
wetland loss, and the lack of coordination betwestudies in different countries or for
different wetland types prohibits any regional avew (Moser et al 1996).

The considerable wetland losses in Europe are ddrates by the example of Finland,
which originally had 10.4 million ha of mires (30%f its land area), but has lost
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5.5 million ha, largely due to forest drainage. Rijrvi (1983) expected that the amount of
mire lost in Finland would total 7 million ha byetimid-1990s.

European wetlands have been lost largely due toalya and conversion to agriculture and
grazing land, and urban and industrial developntexploitation of wetlands, often leading to
wetland degradation, includes water storage, fiskexrnd aquaculture, hunting, harvesting of
wetland vegetation, tourism and water sports. Urdnadh industrial development has greatly
contributed to wetland loss in recent years, wbilsating the added pressure of greater water
demand to supply the increasing population (Ducg#98)L

4.7.1 Northern Europe

In northern Europe, peatlands are an importanturesan the rural economy. Reindeer herds
graze on peatlands, and wild fruits are harvesteche on a commercial basis. Yet while such
traditional and largely sustainable practices cudj destructive use of peat is adding to the
pressure from agriculture and forestry which hasilied in the drainage of extensive areas
over the centuries. Interest in the energy poteofipeat has increased in Europe, such that
400 new sites have been accepted for commercidbitagon in Sweden. Finland’s annual
peat fuel production is 4 million tonnes, as wedl 300 000 tonnes of horticultural peat
(Dugan 1993). Loss rates for peatlands in exce$9%f have been reported for 11 European
countries (Immirzi et al 1992).

Lakes and watercourses are also coming under peegsiBScandinavia, with use of water

resources becoming increasingly less sustainabl&weden, 75% of all suitable lakes and
rivers have been regulated as part of hydroeled&ielopments, the result being irreversible
ecological change (Dugan 1993). Several miresgt ktientific value were destroyed during

construction of hydroelectric reservoirs, and micestinue to be threatened by drainage for
afforestation and large-scale extraction of fueltéovn heating systems (Sjors 1983).

Acid rain is contributing to the degradation of laetls, with 40% of lakes in Norway and a
significant proportion of lakes in Sweden and Fndahowing serious acidification (Dugan
1993).

4.7.2 Western and Central Europe

In western and central Europe, the vast majoritpatfiral wetlands were destroyed to make
way for extensive industrialisation and agricultf2ugan 1993). Overall wetland losses

exceeding 50% of original area have occurred inNbtherlands, Germany, Spain, Greece,
Italy, France and parts of Portugal. In the Unikedgdom, 40% of wet grasslands, 23% of

estuaries and 50% of saltmarshes have been drsimeslRoman times (Moser et al 1996). In

the Mediterranean Basin and eastern Europe, matigngs remained intact until the 1800s

and 1900s, when most were drained for agricultun@ ta eradicate malaria. Deltas on the
north shore of the Mediterranean support complegaits of wetland habitats, but riverine

floodplain systems have been greatly altered, rediuc a few small isolated remnants. This
destruction of the forest, dyking, grazing, agticté and logging has also greatly reduced the
riverine forest habitat, now present in just a fealated stands.

4.7.3 Eastern Europe

In eastern Europe, change in the political envirentthas seen wetlands pass from state into
private jurisdiction, resulting in their destructito make way for agriculture (S Svazas pers
comm 1998). Aselmann and Crutzen (1989) note th&aland, over 95% of the estimated
original mire area of 15 000 Inf1.5 million ha) has been exploited.
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5 Wetland benefits and values

Over half (30) of the sources assessed providednrdtion in some form or another on the
values and benefits of wetlands. Of the 16 siteifipedirectories and inventories, only half
(8) provided information on the values and benefftparticular wetland sites. These contain
information, where available, on human utilisataomd values and benefits to flora and fauna
as part of each site description (eg Grimmett &e3h989, Hughes & Hughes 1992, Scott
1989, 1995). In other sources, values and bernwBt® summarised in a particular chapter
(Dugan 1993, Saenger et al 1983, Ellison 19943pimtry summaries (Scott 1993a, Spalding
et al 1997, WCMC 1990), or interspersed throughloaitext (Patten 1990).

Dugan (1993) and Patten (1990) detail the valuek mnefits of all wetlands to global
ecology, flora, fauna, and humans. Scott (1993sgrilees the values and benefits of wetlands
in the Oceania region in summaries for each coumioying some unique aspects due to the
extreme isolation of some Pacific islands, and dtveng cultural attachment to mangrove
wetlands in particular. The special significanceadfl zone wetlands to people, flora and
fauna is detailed by al Wetaid and Faizi (1993) 8ndtt (1995).

The values and benefits of mangroves, includingtbarotection, flood reduction, sediment
accumulation, nursery function for fish and crustats, and a vast number of human uses, are
detailed in Saenger et al (1983), Spalding et297) and Ellison (1994, 1996).

Legoe (1981) and Maltby et al (1996) describe thtues and benefits of peatlands and
peatland swamp forests, including their regulatgffgct on entry of water into drainage

systems, nutrient reservoir, diverse human useth@fpeat and plant resources, and an
important role in biogeochemical cycles.

Grimmett and Jones (1989) provide descriptionsygfdrtant wetland sites in Europe, on the
basis of their value as breeding or feeding halbaatbirds. Protected areas are valued by
humans for various reasons, such as conservatiobiagfiversity, tourism and fishing
(Grimmett & Jones 1989, IUCN 1994).

Schwartz and Bird (1990) approach the benefits etfamds from a development perspective,
noting the value of artificial beaches and coastellands in protecting human values and
uses, such as infrastructure, tourism and hougingan (1993) also mentions the benefits of
artificial wetlands, detailing the importance oflisas to migratory bird populations in
countries such as Portugal. Michael (1987) providésrmation on the productivity of rice
paddies, fish farms and ponds around the worldogster racks in coastal Japan.

6 Land tenure and management structures

Of the 16 site-based sources assessed in thisweaieleast 85% commonly or always

covered issues related to land tenure (14), juwidi (15), conservation status (16) and
proposed conservation measures (14), indicatinggad goverage of these issues in past
inventory projects. From these inventories and rogloeirces, it is apparent that many wetland
sites in Africa, Oceania, Asia and the Neotropies @nprotected or protection measures are
ineffective.

Scott (1993b) recommends that all countries thatehaot yet done so conduct national
wetland inventories, including all sites of natibimaportance and perhaps local importance in
the inventory. This would better enable quantifizatiof the wetland resource at global,
regional and national scale, and ultimately prowidermation for improved management and
protection of wetlands.
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Scott and Poole (1989) note that many wetland typessystems characteristic of southern
and eastern Asia are under-represented in exigghgorks of protected areas, and that even
legal protection is no guarantee that a wetland tyil not remain under threat. While a
significant proportion of Asia’s wetlands of intational importance have some form of legal
protection, the enforcement of these protectedsdesves much to be desired, and over one
third of them are still considered under moderatsetvere threat.

Ellison (1996) reports a similar problem in the @uea region, where more inventory,

mapping and basic ecological research is needegpif@esome progress in implementing

conservation legislation in Pacific countries sitrérely enforced and wetlands continue to be
degraded by increasing population pressures. EII{$686) lists urgent needs for mangrove
conservation in the Pacific islands. Scott (199Balieves the lack of effective wetland

policies or legislation, if any at all, in counsief the Oceania region is due to difficulties in
accommodating or overcoming traditional attitudewards wetlands, their communal and
private use, and government acquisition or regutati

Spalding et al (1997) provides information on petiten of mangrove habitat globally, noting
that most countries with very large areas of mavggdiave a significant number of protected
areas, eg Australia (180), Indonesia (64) and Bi(&3). However some countries such as
Nigeria contain very large areas of mangrovesnbuoe within legally gazetted areas.

7 Extent and adequacy of updating programs

Of all the broad-scale inventories and directoaigsessed in this review, few have reported an
updating process. Some inventories have been ‘agdats a more recent inventory or
directory has been published, providing new or tgadlanformation (Wells et al 1988,
WCMC 1998, WRI 1998). However, none apart from fRamsar Convention Bureau’s
directories of Wetlands of International Importarfdenes 1993a,b,c) appear to be part of a
program of regular updating; in this case summagisihe more detailed information
contained in the Ramsar Database and providing @dntracting Parties on a regular basis.
Some sources may have a plan or program for uggdtirt if so they are in the minority, and
have not made this component of the inventory dledineir reporting. The overall result is a
poorly updated knowledge base of wetland inventanyrldwide, making it difficult to
compare between studies and determine the ovetalteof wetlands and wetland loss.

This situation of inadequate updating is perhapdetstandable, given the overall cost and
logistical effort of conducting and publishing (frard copy) supra-regional, continental or
international inventories on a regular basis. Hovevhe recent development of ‘user-
friendly’ database packages and increased availabihd use of electronic systems such as
GIS and the WWW is expanding the options availalde scientific data storage and
accessibility. It is possible to store wetland imtogy information in an electronic database or
GIS, link it to a web page, and make it accesdiios anywhere in the world via the WWW.
There are some promising new developments in ihéstibn in wetland inventory, WCMC
(1998) and WRI (1998) being two such examples. Elapg publications are certainly still
useful, but more efficient and creative use of YW&/W will improve the accessibility of
inventory information and ease and efficiency oflagng.

8 Standardising of inventory approaches

Gopal et al (1982) noted the serious lack of kndgéeworldwide about wetland resources,
their ecology and use, making important recommeéaodsatincluding that ‘standardisation of
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methodology is required in all areas of wetlandsgstems, more particularly. wetland
survey and inventorisation’. It was recognised,thata first step for identifying the needs for
conservation and management, national inventofiaetlands were required.

Now, almost twenty years later, it is evident tvatstill do not have adequate standardisation
of inventory and enough completed national wetleveéntories to be able to determine with
confidence the status of wetlands worldwide. Ofaggst concern, perhaps, is the recognition
that, while this woeful situation continues, mangtlands are fast disappearing due to
increased development and demands on water andregwmirces. We do not yet know what
wetlands we have and how important they are, ameeifio not strive now for improvement
in our wetland inventory and assessment, it may $@otoo late.

What must be done to remedy this situation? A femmts to consider:

* Reporting: Careful attention should be paid to the comprsivemess of reporting.
Inventories too often lack basic information suchthe objective or purpose of the
inventory, the wetland definition and classificatisystems used, the method/s of data
collection, source data for statistics of wetlangiaaor wetland loss, name and affiliation
of the compiler for individual site data, a progrdor updating the inventory, etc.
Comprehensive reporting avoids confusion and anityigu

e Standardised approach: Standardisation of inventory approach is necgssar
Development of a standardised framework for wetlamdntory will help individual
countries to prepare national wetland inventoniea process and format compatible with
their objectives, and yet also compatible with ttveentory of neighbouring countries.
This would greatly improve the capacity for compmdiee wetland inventory on a
regional, and ultimately global, scale.

e Standardised framework: A standardised framework may incorporate key data
elements to be collected for a national inventarhjle still allowing each country’s
implementing agency flexibility to determine thegexdiives of the inventory and the form
its inventory will take, according to variables buas the climate, wetland type and
classification, resources and management objectives

e Electronic data storage:  Use of electronic data storage systems such tabakes and
GIS, linked to the WWW will enhance the availalilidf data and related information (eg
bibliographies) for particular countries and wetlagites. It will also allow for regular,
cost-effective updating of inventory information.

e Standardised database: Development of a standardised or generic wetlaadntory
database, perhaps developed and distributed aftingise standardised framework for
wetland inventory, may be extremely useful for doies with limited resources or
expertise in wetland inventory.

e Accessibility:  Wetland inventory metadata should be added tdobally accessible
metadatabase such as the Biodiversity Conservdtitormation System (BCIS), to
ensure details and contacts are available for sttteaccess the inventory and its source
data in the future. This will further enhance glohecessibility of information and the
capacity for determining inventory gaps and priesit

Note that two models, the Mediterranean Wetlandemery (Costa et al 1996), and the
National Inventory of Wetlands conducted by the tehiStates Fish and Wildlife Service
using the classification system of Cowardin etl®70), have been successfully adapted for
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use in other countries and could provide a basis fstandardised framework and/or generic
wetland inventory database.

9 Priority areas for wetland inventory

9.1 Priority regions

The global wetland inventory resource is, on theblha woefully inadequate dataset. All

regions of the world — Africa, Asia, Oceania, Nepics, North America, Western and

Eastern Europe — have information gaps and prienigas for wetland inventory. Some of
these information gaps are already urgent, andbeidlome increasingly so as wetland loss
continues.

Priority is given here to regions in which the waetlls are least known and perhaps the most
threatened — areas where rapid population growth development are combining with
ineffective or non-existent wetland protection atainable use legislation, to destroy and
degrade wetlands at an alarming rate. These pri@gions are:

« Neotropics

« Asia
 Oceania
* Africa

» Eastern Europe

All these regions urgently require further wetlaimdentory and wetland loss studies, to
determine the current extent of wetlands, and éibe and extent of loss. In order to make the
task more manageable, priority should be givennmoeraging countries which do not yet
have a national wetland inventory to commit resesir¢o this endeavour. The great
importance and urgency of national wetland inveatcannot be overstressed. They provide
the base information for effective monitoring, mgement, sustainable use and conservation
of wetlands at all levels — local, national, regiband international.

9.2 Priority habitats

Attention must also be given to inventory of prigrivetland habitats, targeting those for
which there is little or no information, and thos¢ greatest risk of degradation and
destruction.

Priority wetland habitats include:

* Seagrasses: The majority of seagrass habitat in southern As@ytls Pacific, South
America and some parts of Africa has not been npgred yet is under increasing threat
from pollution, coastal development, destructiv&hiiig practices, recreational use, etc.
Mapping can be done by remote sensing techniquigsground-truthing (eg H Kirkman
unpubl).

e Coral reefs: There is increasing awareness of the importancecashl reefs in
maintaining biodiversity and various ecosystem fioms, and global mapping and
monitoring efforts are underway. Loss and degradationtinues, however, and in no
small part due to the development, deforestatioth pollution of coastal and inland
wetlands.
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Salt marshes and coastal flats:  There appear to be few international and continenta
sources that include these habitats, and the irgftiom available is sketchy with few areal
estimates and no true global ‘picture’. Salt masséied coastal flats are under increasing
threat worldwide, particularly in Africa, Asia anOceania due to increasing coastal
development, eg land reclamation and aquacultupgtées such as shrimp farming.

Mangroves: Mangal habitat is better mapped than other cbasthmarine wetlands, but
serious inconsistencies exist. There is a need fwermomprehensive inventory in order
to be better able to determine mangrove loss. Maegr are being degraded and
destroyed at an alarming rate in many parts of cAfrisouth-east Asia and Oceania
through deforestation, land reclamation, and deraknt for aquaculture.

Arid-zone wetlands:  Poorly mapped but increasingly important in tight of escalating
population pressures and water demand, most nota#frica and the Middle East. The
impact of dams and trans-boundary sharing of lidhiteter resources are already crucial
issues, and wetlands in arid regions must be bid@ped and understood to enable more
effective management of their use by people, lvestindustry and ecosystems.

Peatlands: In comparison with other wetland habitats there irelatively good global
‘picture’ of the extent and distribution of peatsoerces. However, peatlands are
threatened by drainage for agriculture and affatest in Europe, Asia and North
America in particular, despite their importance aaglobal carbon sink and valuable
economic resource. Tropical peatlands are poorlywknespecially in south-east Asia.

Rivers and streams: It is difficult to obtain areal estimates of rigeand streams (their
length is often provided but rarely their width)dathe extent of associated swamps,
marshes, ox-bow lakes and lagoons. Yet rivers limeglions of the world are seriously
threatened by industrial and domestic pollutiontewaliversion and regulation by dams.
Their effective management is only possible withtdyetinderstanding of the full extent
of the resources they provide, their values aneitsn

Artificial wetlands: ~ These include reservoirs, dams, salines, paddias$,aquaculture
ponds, and are increasing in number in all regafrthe world, notably Asia, Africa and
the Neotropics. Artificial wetlands can become kettior wildlife, particularly migratory
birds, but the values and benefits of these wedlarthtive to natural wetlands are little
understood. Improved inventory of artificial wettBnsuch as salines, paddies, fish and
shrimp ponds is necessary in order to determindér thetent and distribution for
management purposes, while providing some data akoo extent of loss and
modification of natural wetlands.

10 Priority processes

The work required to establish, update or extendawd inventory seems monumental when
viewed at a global scale, but is eminently achiéva@ba genuine will exists and a few key
processes are targeted for improvement (Finlaysova@& der Valk 1995, Finlayson 1996,
Scott & Jones 1995).

There is a need to improve:

Communication:  Wetland inventory information is useful to peopteal levels, local

through to global, and should be made availabledovide an audience as possible.
Advertise the existence of inventories through ripgesonal communication, e-mail
forums, conferences and seminars, and by providireg metadata to relevant web-
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accessible databases such as the Biodiversity @@igm Information System Meta-
database (BCIS 1998reefBas€ICLARM 1998), etc. Encourage feedback and approach
new ideas and inventory techniques with an operdmirhile retaining the integrity of
data and outcomes.

Cooperation: Improve cooperation, financial and otherwisetween countries, agencies
and individuals, with the common aim of increasing wetland inventory resource for all
wetland habitats, particularly those most threaderiResources and effort are often
‘wasted’ on numerous pilot studies or overly-anthit projects which have little reward
ultimately in terms of inventory and improved maeagnt or conservation of wetlands,
indicating a need for even more careful prioriimat when allocating resources,
especially in the light of the current dismal glbtataset for wetland inventory.

Definition of purpose:  The purpose of an inventory influences the typdaté collected
and the analysis and conclusions reported. If tipgse is poorly defined at the outset,
the result is often an unfinished inventory thadrto achieve too much with too little, or
an unwieldy dataset difficult to compare with otivarentories, its reliability, purpose and
relevance to other applications being unclears therefore crucial to define the purpose
of the inventory clearly at the beginning, set aghble and relevant outcomes, and
ensure that limitations of the dataset or appr@aehrecognised and reported. Similarly, it
is crucial that the objectives and limitations of iaventory are taken into consideration
when the data is used for other purposes.

Standardisation:  There is a need for a standardised framework ageharic database
for wetland inventory, to assist countries and agen with limited resources and
inventory expertise in conducting inventory. Thisulkbalso better enable comparisons
between inventories, thus improving the globaltimie’ of the wetland resource, priority
habitats for management and conservation, and teatevetland loss and degradation.

Reporting content:  Published wetland inventories often lack basforimation, eg the
means of data collection and storage, names an@atodetails for compilers, wetland
definition and classifications used. Broad-scalereews containing areal estimates for
wetlands or wetland loss rarely include the sodata or references, making it difficult to
assess the age and reliability of the informati®eporting therefore needs to be
improved, eg a standardised framework for wetlamyemtory could include
recommendations for reporting.

Reporting format: ~ Wetland inventories are often published in hapgconly, which can
be large and unwieldy, and prohibitively expengsiveipdate and reprint. It is advised that
all future wetland inventories are stored and paield electronically in addition to
hardcopy, and the metadata, at least, made awaitebthe WWW.

Data storage: Data storage and handling issues must be addresgbe outset of an
inventory project, and systems established foragf®r maintenance and updating of the
dataset. Electronic methods such as GIS and datbes@referred, as they simplify data
updating, accessibility and dissemination issues.

11 Specific recommendations

All countries that have not yet conducted a nafiometland inventory should do so,
preferably using an approach that is comparablen vather large-scale wetland
inventories already underway or complete, and nie lvith recommendations from the
Ramsar Wetland Convention.
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« All countries currently without wetland protectiamd sustainable use legislation should
introduce it as soon as possible, and take thessapg steps to ensure its effectiveness,
again in line with recommendations from the RanWatland Convention.

« Wetland inventory information for particular couet and regions should be used to
determine priority wetland habitats for conservatiand intensive management, and
action taken on the recommendations of such assessm

¢ Quantitative studies of wetland loss and degradagiee urgently required for much of
Asia, Africa, South America, and the Pacific Island

* Improve the approach and effectiveness of all aspet wetland inventory through
standardisation, eg a standardised framework ageharic wetland inventory database,
designed to be as flexible as possible for use llinregions of the world and to
accommodate various inventory objectives.

« All wetland inventories in future should be stoaad published electronically in addition
to hardcopy. This improves accessibility and allowgular updating of information.
Ideally the metadata at least should be publishedthe WWW to make it easily
accessible to as wide an audience as possible.
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Table 1 Global area estimates obtained from wetland inventory sources

Source Region Wetland type Global area (ha)
Matthews & Fung (1987) Asia, Oceania, Africa, Forested bog 207 800 000
Europe, Neotropics,
North America Nonforested bog 89 700 000
Forested swamp 108 700 000
Nonforested swamp 100 700 000
Alluvial formations 19 400 000
Total natural wetlands (excl. 530 000 000
irrigated rice fields)
Aselmann & Crutzen (1989) Asia, Oceania, Africa, Rice paddies 130 000 000
Europe, Neotropics,
North America Bogs 190 000 000
Fens 150 000 000
Swamps 110 000 000
Floodplains 80 000 000
Marshes 27 000 000
Lakes 12 000 000
Total natural freshwater wetlands 570 000 000
Dugan (1993) Asia, Oceania, Africa, Wetlands (assumedly freshwater 560 000 000
Europe, Neotropics, only)
North America
Frazier (1996) Asia, Oceania, Africa, Wetland sites on the Ramsar List 52 334 339 *
Europe, Neotropics, of Wetlands of International
North America Importance.
Spalding et al (1997) Asia, Africa, Oceania, Mangroves only 18 100 000
Neotropics, North
America
WCMC (1998) Asia, Oceania, Africa, Coral reefs only 30 000 000 —
Neotropics, North 60 000 000
America
Dugan (1993) Asia, Oceania, Africa, Peatlands only 400 000 000
Europe, Neotropics,
North America
Aselmann & Crutzen (1989) Asia, Oceania, Africa, Artificial wetlands — rice paddies 130 000 000

Europe, Neotropics,
North America

only

(no other global areas located for
artificial wetland types)

* Update (30/1/99): Ramsar now lists 965 wetland sites of international importance, covering 70 471 806 ha.
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Table 2 Regional wetland area estimates by wetland type
(Note: Approximate only, refer to GRoWI regional reports and original sources for further detail)

Region Wetland type Continental area (ha) Source
Africa Freshwater wetlands 34 500 000 Dugan (1993)
Freshwater wetlands 35 600 000 Aselmann & Crutzen (1989)
Tropical swamps >34 000 000 Thompson & Hamilton (1983)
Headwater swamps 8 500 000 Thompson & Hamilton (1983)
Floodplainst 10 980 000 Denny (1993)
Swamps? 12 640 000 Denny (1993)
Shallow waterbodies? 2830 000 Denny (1993)
Asia All wetlands >120 000 000 Scott & Poole (1989)
Mangroves >7 517 300 Spalding et al (1997)
Oceania No regional estimate available
Europe Freshwater wetlands 670 000 Aselmann & Crutzen (1989)
Coastal salt marshes 230 000 Dijkema (1987)
Canada All wetlands 127 200 000 Glooschenko et al (1993)
United States of Marine wetlands 31741 Wilen & Tiner (1993)
America Estuarine wetlands 2123199 Wilen & Tiner (1993)
Palustrine wetlands 37 949 958 Wilen & Tiner (1993)

North America

total All wetlands >167 304 898 (author’s calculations)
Caribbean All wetlands 23500 000 Dugan (1993)

South America Freshwater wetlands 152 000 000 Aselmann & Crutzen (1989)
Central America Freshwater wetlands 1750 000 Aselmann & Crutzen (1989)

Neotropics total

All wetlands

>177 250 000

(author’s calculations)

1 Author’s calculations from figures provided in Table 3, Denny (1993).
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Table 3 National wetland area estimates by wetland type; summary of information presented in ‘Extent
and distribution of wetlands’ and GRoW!| database

(Note: Some estimates highly approximate, refer to original sources for more detail. Where estimates
differ (eg mangroves), both are reported. Some mangrove areas are listed here; see Spalding et al
(1997) for more detail. Peatland estimates listed in more detail in table 4.)

Country Wetland type Continental area (ha) Source
Alaska Freshwater boreal wetlands 60 000 000 Dugan (1993)
Mires (fens and bogs) 25-40 000 000 Aselmann & Crutzen (1989)
Albania Freshwater lakes <35 000 Britton & Crivelli (1993)
Algeria Coastal lagoons 3700 Britton & Crivelli (1993)
Freshwater lakes >2000
Reservoirs 3300
Athalassic salt lakes 358 900
Freshwater marshes 29 000
Forested wetlands <100
Australia Peatlands 15 000 Taylor (1983)
307 292 Aselmann & Crutzen (1989)
Coral reefs >35 000 000 Ellison (1996)
Mangroves 1150 000 Spalding et al (1997)
Bangladesh All wetlands 3666 300 Gopal & Wetzel (1995)
Rivers 217 135
Tributaries 262 600
Beels and haors 114 793
Oxbow lakes 5488
Seasonal floodplains 2832792
Artificial ponds 163 492
Brazil Peatlands 100 000 Junk (1983)
Mangroves 1 340 000 Spalding et al (1997)
Canada Freshwater wetlands 170 000 000 Zoltai & Pollett (1983)
Wetlands (bogs and fens) 127 000 000 Aselmann & Crutzen (1989)
Total wetlands 127 199 000 Cox (1993)
Peatlands 111 327 000 Cox (1993)
China Undeveloped peatlands 3.1-3.48 000 000 Aselmann & Crutzen (1989)
Finland Peatlands 5 000 000 Ruuhijarvi (1983)
France Coastal lagoons 93 800 Britton & Crivelli (1993)
Non-tidal salt marsh 20 800
Freshwater lakes 500
Reservoirs 3600
Freshwater marshes 20 300
Forested wetlands <1000
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Table 3 Cont

Country Wetland type Continental area (ha) ource
Ghana Lagoons >4 786 400 Gopal & Wetzel (1995)
Reservoirs 858 311
Fish ponds 223.02
Great Britain Peatlands 2684 291 Taylor (1983)
and Ireland
Greece Coastal lagoons 29 200 Britton & Crivelli (1993)
Non-tidal salt marsh 9400
Freshwater lakes 164 100
Reservoirs 12 500
Freshwater marshes 5300
Forested wetlands 300
India Mangroves 355 000 Gopal et al (1982)
537 900-670 000 Spalding et al (1997)
Indonesia Swamp forests >17 000 000 Dugan (1993)
Peatlands 27 000 000 Rieley et al (1996)
Mangroves 4 255 000 Spalding et al (1997)
Italy Estuaries 200 Britton & Crivelli (1993)
Coastal lagoons 11 500
Freshwater lakes 3000
Athalassic salt lakes <100
Freshwater marshes 1500
Forested wetlands >300
Malaysia Reservoirs >80 000 Gopal & Wetzel (1995)
Dams >92 145
Mexico Inland wetlands 650 000 Dugan (1993)
Coastal wetlands 1 250 000 Dugan (1993)
All wetlands 3318500 Olmsted (1993)
Morocco Estuaries >1700 Britton & Crivelli (1993)
Intertidal flats >3100
Intertidal salt marsh 3400
Coastal lagoons 21 600
Freshwater lakes 1400
Reservoirs >7500
Athalassic salt lakes 41 600
Freshwater marshes 200
Forested wetlands <100
Nigeria Mangroves 1051 500 Spalding et al (1997)

35




Table 3 Cont

Country Wetland type Continental area (ha) ource
Pakistan Inland waters >7 800 000 Scott (1989)
Delta marshes 300 000 Scott (1989)
Mangroves 250-283 000 Scott (1989)
Lakes and reservoirs 472 070 Gopal & Wetzel (1995)
Fish farms and ponds 334 019.4 Gopal & Wetzel (1995)
Papua New Coral reefs 4 000 000 Ellison (1996)
Guinea Mangroves 162-200 000 Ellison (1994)
411 600-539 900 Spalding et al (1997)
Portugal Intertidal flats 65 500 Britton & Crivelli (1993)
Coastal lagoons 14 000
former Soviet Freshwater wetlands 150 000 000 Aselmann & Crutzen (1989)
Union Bogs and fens 145 000 000 Aselmann & Crutzen (1989)
Peatlands 83 000 000 Botch & Masing (1983)
Swamps and marshes 6 500 000 Aselmann & Crutzen (1989)
South Africa Wetlands in Natal region 111 427 Breen et al (1993)
Spain Intertidal flats 20 400 Britton & Crivelli (1993)
Athalassic salt lakes >5500
Freshwater marshes >6500
Sri Lanka Artificial reservoirs and marshes 169 940 Gopal & Wetzel (1995)
Sweden Wooded wetlands 2 000 000 Sjors (1983)
Open mire (mostly treeless) >5 000 000
Tunisia Irrigation culverts 400 000 Gopal & Wetzel (1995)
Endorrheic salt depressions 600 000 Gopal & Wetzel (1995)
Sebkhas >56 500 Gopal & Wetzel (1995)
Intertidal flats 28 100 Britton & Crivelli (1993)
Intertidal salt marsh 5900 Britton & Crivelli (1993)
Coastal lagoons 65 900 Britton & Crivelli (1993)
Freshwater lakes 11 200 Britton & Crivelli (1993)
Athalassic salt lakes 752 500 Britton & Crivelli (1993)
Freshwater marshes 5100 Britton & Crivelli (1993)
Forested wetlands <500 Britton & Crivelli (1993)
Uganda Swamps 1180 000 Gopal et al (1982)
United States Reservoirs (>202 ha) 3900 000 Taub (1984)
of America
Zambia All wetlands 75 000 000 Gopal et al (1982)
Swamps 2 400 000 Denny (1985)
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Table 4 Percentage of national area covered by peat in rank order (adapted from Taylor 1983), with
additional data from other inventory sources

Country Peat area (ha) % land Data from other inventory sources
surface

Canada 129 500 000 18.4 Peatland estimates vary from 5.9-30 million ha (Zoltai &
Pollett 1983). More recently, peatlands estimated at
111 327 000 ha (Cox 1993).

former U.S.S.R. 71 500 0001 6.7 Peatlands 83 000 000 ha incl. 39 000 000 ha in western
Siberia (50% land surface) (Botch & Masing 1983).

Finland 10 000 000 335 5 000 000 ha lost to development; expected loss of
7 000 000 ha by mid-1990s (Ruuhijarvi 1983)

United States of 7 510 000 3.3 60 000 000 ha freshwater boreal wetlands in Alaska,

America predominantly peatlands (Dugan 1993)

China 3480 000 0.4

Norway 3000 000 9.4

British Isles 2684 291 8.6

(incl. Ireland)

Malaysia 2 360 000 7.2 500 000 ha peat swamps drained (Maltby et al 1996)

Republic of Ireland 1175590 17.2

United Kingdom 1508 701 6.3

Poland 1 500 000 4.4

Sweden 1 500 000 17.1 ~16% land surface covered by peat, incl. 2 000 000 ha
wooded wetlands, >5 000 000 ha open mire (Sjors 1983)

Iceland 1 000 000 9.7

Scotland 821 381 10.4

Indonesia 700 000 13.7 Highest recent estimate is 27 000 000 ha, placing Indonesia
fourth in the world (Rieley et al 1996). 531 000 ha peat
swamps drained (Maltby et al 1996).

Germany (G.D.R.) 489 000 5.1

Germany (G.F.R.) 489 000 4.4

England 361 690 2.8

Cuba 200 000 3.9

Japan 200 000 0.5

Northern Ireland 166 860 124

New Zealand 166 000 0.6

Wales 158 7702 7.7

Hungary 100 000 11

Country (cont'd) Peat area (ha) % land Data from other inventory sources

surface

The Netherlands 100 000 7.4

Yugoslavia 100 000 0.4

Uruguay 100 000 0.5

Brazil 100 000 0.01 This estimate from Junk (1983)

Denmark 60 000 2.8

Italy 60 000 0.4

France 60 000 0.2
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Table 4 Cont

Country Peat area (ha) % land Data from other inventory sources
surface

Switzerland 55 000 1.3

Argentina 45 000 0.016

Czechoslovakia 33 000 0.2

Austria 22 000 2.8

Belgium 18 000 0.6

Australia 15 000 0.002 Legoe (1981) estimates peatlands cover 0.04% land surface

area (307 292 ha).

Romania 6 000 0.03

Spain 6 000 0.012

Israel 5000 0.25

Greece 5000 0.04

Bulgaria 1000 0.001

1 These are exploitable reserves and substantially underestimate peatland areas especially in the tundra and adjacent territories of

northern Siberia.

2 This figure includes extensive areas of thin (<0.9m) hill peat
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Table 5 Regional estimates of tropical peatland area, adapted from Rieley et al (1996)

Region Area (ha) — mean Area (ha) — range

Central America 2438 000 2276 000-2 599 000
South America 4 037 000 4 037 000

Africa 2995 000 2995 000

Asia (mainland and south) 2 351 000 1 351 000-3 351 000
Asia (southeast) 26 435 000 9 932 000-32 938 000
The Pacific 19 000 19 000

Total 38 275 000 30 610 000—45 939 000

Table 6 Regional estimates of mangrove area, adapted from Spalding et al (1997)

Region Mangrove area (ha)

South and Southeast Asia 7517300 (41.5%)
Australasia 1878900 (10.4%)
The Americas 4909600 (27.1%)
West Africa 2799500 (15.5%)

East Africa and the Middle East

1002400 (5.5%)

Table 7 Gaps in mangrove inventory data in the World Mangrove Atlas (Spalding et al 1997)
(Note: ‘Alternative’ estimates are extracted from mangrove inventory sources other than maps)

Region

Mangrove inventory gaps

South and Southeast Asia

Map data available for all countries except Singapore.

No alternative estimates available for China, Taiwan and Hong Kong.
Sri Lanka’s alternative estimate does not include the entire country and is
therefore likely to be an underestimation.

Australasia

No map data available for Solomon Islands and Western Samoa.

All countries have alternative estimates.

The Americas

Map data available for all countries.

No alternative mangrove inventory sources for Aruba, Netherlands Antilles,
British Virgin Islands, Dominica, Guadeloupe (including St Martin and St
Barthelemy), Martinique, Netherlands Antilles (windward group) and United
States of America (Florida only).

West Africa

No map data for Togo.

No information at all on presence of mangroves in Sao Tome and Principe.

East Africa and the Middle East

No map data available for Qatar and United Arab Emirates.

No alternative mangrove inventory sources for Comoros, Mayotte, Seychelles,
Djibouti, Egypt, Eritrea, Somalia, Sudan, Yemen.

No data at all for British Indian Ocean Territory and Maldives.
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1 Introduction

The African countries covered by this review asteld below in table 1.1. These countries
constitute the Ramsar Region of Africa that encaapa some fifty-five countries. This

includes all the countries in continental Africayrtered by the Red Sea in the north east of
Africa, and includes Madagascar, the Seychelles,Gape Verde Islands, Mauritius, Sao

Tome and Principe and Comoros Islands.

Table 1.1 Countries included in the Ramsar region of Africa

East Africa North Africa West Africa Central Africa Southern Africa
Djibouti Algeria Benin Burundi Angola
Eritrea Egypt Burkina Faso Cameroon Botswana
Ethiopia Libya Cape Verde Central African rep. Comoros
Kenya Morocco Cote d’lvoire Chad Lesotho
Seychelles Tunisia Gambia Congo — Dem. Republic. Madagascar
Somalia Western Sahara Ghana Congo - republic of Malawi
Sudan Guinea Equatorial Guinea Mauritius
Tanzania Guinea-Bissau Gabon Mozambique
Uganda Liberia Rwanda Namibia
Mali Sao Tome & Principe South Africa
Mauritania Swaziland
Niger Zambia
Nigeria Zimbabwe
Senegal

Sierra Leone

Togo

nd

Note: a duplicate entry for Somalia was removed and the above table was sorted, after publication of the 2™ ed. GRoWI CD-ROM]

This review was based on national datasets (inouthie possibility that a composite national
dataset could be amalgamated by equivalent, egvinmial, data subsets). From the
beginning, the assumption was made that signifif@ational) information on wetland extent,
health, attributes and values might be found in ynather information sources besides
conventional wetland inventories or directories. idt believed that this constitutes a
divergence from previous studies. While this browmde the scope and potential of the
material examined, it also meant that all studieseweffectively judged as if they were
undertaken with wetland inventory objectives in chi@ften, of course, this was not the case.

Furthermore the authors acknowledge the followiaficiencies in this study. The dataset is
incomplete, for some countries this is more of mceon than for others. The compressed time
frame and limited resourcing for a project of thigure probably promoted certain biases (for
example, over-reliance on English language studiad, on the more-familiar elements of
contact networks), and was likely heavily influedday the lag time between requests for
study material, and its ultimate receipt. At thadiof writing, material suitable for assessment
continues to be identified and arrive, and the Kedge of other as yet unobtained resources
which should be evaluated, increases. Finally, ugéme and resource constraints, spatial
information datasets have not been adequatelywedgethis constitutes a large gap in this
preliminary study.



Boundaries are not authoritative

Figure 1.1 Map of the Africa region

2 Information sources

2.1 Search strategy

This review can simply be described as an inventémyetland inventories based on national
datasets (including composite national datasetsvieee amalgamated from equivalent, e.qg.
‘provincial’, data subsets).

Potential sources of wetland inventory data weentified through communications with an
extensive network of contacts (Annex 1), and udimg World Wide Web, external (e.qg.
Wageningen Agriculture University databases) anchdose libraries, Ramsar National
Reports and IWRB National Reports. Key words usedliterature searches included
combinations of the more obvious terms such as:

wetland, wetlands, inventory, extent, status, ihigtion, classification, directory,
overview, review

and habitat names including the following:

coral, reef, mangrove, mangal, grasslands, peaatlpad, bog, marshes, swamp, lakes,
dambos, water, reservoirs, pond



and less obvious terms such as:

survey, area, intertidal, subtidal, riparian, aqi@t coastal, evaluation, mapping,
floodplain, census, state, waterfowl, waterbirds

also non-English search terms included:

Les zones humid, Le zone umide, zones humidesoddamge, Flussordnungszahlen, los
manglares, Le Littoral, los Humedales, resourcegeoes

Where the above terms did not prove successfulafgr individual country, a search by
country name was conducted followed by a lengthgn@ration of the resulting ‘hits’.

In addition, the reference lists of material obéginwere scanned for possible wetland
inventory sources. In many cases this proved ta im@re successful approach for identifying
potential information sources than database or sedrching, particularly for unpublished
sources.

2.2 Evaluation of the African dataset
The methodology used to identify and evaluate nadtfar the African dataset follows.

2.2.1 Evaluation of inventory material for inclusio n in the AFRICA dataset
Many potential sources were obtained, and thetahility for inclusion in the database was
assessed. Those that were deemed as useful wierdeiddn this review.

The decision whether to include or exclude cersaiarces depended on several factors. Poor
quality material was not usually included excepevehno alternative data for a country could
be obtained. Sub-national data were excluded exgbpte no national information existed.
In cases where material was encountered which ic@utano area data but did contain other
useful information, it was considered if no oth&iormation for that country was identified.

2.2.2 Meta-data recording

Each assessed information source was evaluateg a¥ifetland Inventory Assessment Sheet
(WIAS) designed to permit rapid assessment and datigm of information about each
identified inventory and to compile summary infotioa about the wetland resource
contained in each inventory. A set of guidelines tfte completion of the sheet was also
developed to facilitate consistent handling andirmpaf relevant information. Derivation of
wetland coverage estimates and other wetland paeasrere discussed in later sections.

A database was created to include information aleagh information source that was
reviewed and recorded on a WIAS datasheet. Anath&rbase was also created to serve as a
data dictionary of the codes (and their descrigiowhich was used to represent various
categories of information in the primary database.

Computer programs were written to analyse the ritgjof coded fields in the database. The
analyses report on the presence or absence of codegical values (by use of a filtering
system), and produced printed outputs. These oufmatgide the meta-data breakdowns
given in this report.

2.3 Materials sourced

Some 28 wetland inventory sources were includedhe Africa (AFRICA) dataset. The
number of inventories examined per country are rgivre table 2.1 and are graphically
represented in figures 2.1-2.5.



The materials examined included both publishedy{aing World Wide Web articles, journal
articles and books) and unpublished material, an&denaterial (including peer reviewed
material, MSc and PhD theses), governmental andgoeeernmental material, draft reports,
newsletter articles, conference proceedings anduttamcy reports (see section 2.4 for further

details).

As such, conventional wetland inventories and dinees were examined, also natural
resource inventories or habitat surveys (whichegithirectly or indirectly included wetlands)
and sources which contained wetland extent infaonainerely as a by-product of some
other activity (e.g. waterfowl counts).

Table 2.1 Numbers of material sourced per country in the African region

West Africa
Mauritania
Senegal
Gambia
Ghana
Guinea
Guinea-Bissau
Sierra Leone
Liberia

Cote d’'lvoire
Benin

Togo

Niger

Nigeria
Burkina Faso
Mali

Cape Verde
Southern Africa
South Africa
Botswana
Lesotho
Swaziland
Namibia
Angola
Mozambique
Malawi
Madagascar
Zambia

Zimbabwe

No. of Materials Sourced
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Southern Africa cont
Mauritius 0
Comoros

Central Africa

Central African Republic

Congo — Republic of

W W P

Congo — Democratic Republic.

Burundi

[any

Rwanda
Equatorial Guinea
Gabon

Cameroon

Sao Tome & Principe
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Chad

North Africa
Algeria
Morocco
Egypt

Libya

Western Sahara

o B N W W W

Tunisia
East Africa
Tanzania
Somalia
Eritrea
Ethiopia
Djibouti
Kenya
Seychelles

Uganda

N Wk, A NP RPN W

Sudan

Note: a duplicate entry for Somalia was removed above after publication of the 2" ed. GRoWI CD-ROM]



Numbers of Wetland Inventory Material
in North Africa.

ALGERIA MOROCCO EGYPT LIBYA WESTERN TUNISIA
SAHARA

Figure 2.1 Numbers of wetland inventory material examined for the
North African countries of the African dataset

Numbers of Wetland Inventory Material
in West Africa.

SENEGAL
GAMBIA
GHANA

GUINEA.
LIBERIA
BENIN
TOGO
NIGER
NIGERIA
MALI

MAURITANIA
GUINEA-BISSAU
SIERRA LEONE
COTE D'IVOIRE
BURKINA FASO
CAPE VERDE

Figure 2.2 Numbers of wetland inventory material examined for the
West African countries of the African dataset



Numbers of Wetland Inventory Material
in Southern Africa.

SOUTH AFRICA
BOTSWANA
LESOTHO
SWAZILAND
NAMIBIA
ANGOLA
MOZAMBIQUE
MALAWI
MADAGASCAR
ZAMBIA
ZIMBABWE
MAURITIUS
COMOROS

Figure 2.3 Numbers of wetland inventory material examined for the
Southern African countries of the African dataset

Numbers of Wetland Inventory Material
in East Africa.

TANZANIA
SOMALIA
ERITREA
ETHIOPIA
DJIBOUTI
SOMALIA
KENYA
UGANDA
SUDAN

SEYCHELLES

Figure 2.4 Numbers of wetland inventory material examined for the
East African countries of the African dataset



Numbers of Wetland Inventory Material
in Central Africa.
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Figure 2.5 Numbers of wetland inventory material examined for the
Central African countries of the African dataset

Since a degree of selection occurred in choice aterral included in the Africa (AFRICA)
dataset, it cannot be stated that ‘X’ countriesehanore wetland inventory material than 'y’
countries. In some cases, several sources of mlateere required in order to make a best
estimate of wetland coverage for a specific coynttyereas, for other countries, one source
alone was comprehensive and detailed enough tader@vbest estimate of wetland coverage.

An example of the former would be Mauritania; faeparate source materials were examined
for Mauritania and, yet, no values for wetland adogaype were possible, and the value for
total wetland coverage is very approximate. An exlanof the latter would be ‘A directory of
South African wetlands’ in Cowan (1997). Therefatemust be noted that the bar graphs
above cannot be taken as representative of alintierial available per country, simply the
material which was included in the AFRICA dataset.

2.4 Summary of information sources reviewed

The majority of materials examined (75%) were naidevel material and some 11% were at
the global scale, and some 11% were at the subswabscale (ie covering several countries
within the Africa Ramsar region, though not covgravery country in the region).

Scale of inventory of material

Global scale 11%
Supra-regional scale 7%
Regional scale 4%
Sub-regional scale 11%
National scale 75%
Single country studies 68%
National scale references including more than one country 7%




Sub-national scale 0%

National and other scale combination 7%

A large percentage of materials (32%) was produlogdnon-government organisations
(NGOs), composed of 11% of formal NGO publicatiamsl 21% NGO reports. Government
produced material amounted to a further 32% of natg25% formal government
publications and 7% internal government report®m& 7% of material came from peer
review journals, 4% came from chapters in publishedks and a further 7% were academic
theses (both PhD and MSc).

Type of source material

Peer review journals 7%
Peer review books 0%
Chapters in books 4%
Conference or keynote presentation 0%
Article in conference proceedings 0%
Internal government reports 7%
Government formal publications 25%
Other government material 4%
NGO reports 21%
NGO formal publications 11%
Consultancy reports 0%
Newsletter articles 0%
Practitioner periodical article 0%
Database manual 0%
Electronic database 4%
World Wide Web article 0%
Thesis 7%
Other 11%
Unknown 4%

Most of the information sources examined were rmventional wetland directories or
inventories (71%); the majority of information soes were other kinds of studies, and not
wetland inventorieper se

Source is a directory/inventory or equivalent?
Yes 29%
No 71%

The majority of studies examined were in EnglisB%, with the remaining sources being
mainly in French.

Language of study
English 86%
Other 14%




Nearly all the material was in paper format (96%jyl,anotably, none of the material was

produced electronically on the World Wide Web. Téliwuld be compared to Western and
Eastern Europe which both produced some informaiiothe World Wide Web (Stevenson

& Frazier 1999a,b). Similarly, most information ¢82 was stored in paper format, and some
11% in electronic databases.

Format of study

Paper 96%
Electronic text 0%
Electronic database 7%
Personal communication 0%
Web presentation 0%
Part of GIS or GIS output 4%
Map based 0%
Other format 0%
More than one format 4%

Data storage media

Paper 82%
Web (electronic) 0%
Other electronic (not web or database) 4%
Electronic database 11%
GIS 4%
Hard copy map 0%
Digitised map 0%
Other 18%
Unknown or ambiguous 21%
More than one medium 11%

Only 43% of the material was published, but 46%hef material was classed as ‘unpublished
but unrestricted’.

Circulation of study

Published 43%
Interdepartmental (unpublished) 4%
Internal (unpublished) 7%
Restricted (unpublished) 0%
Unrestricted (unpublished) 46%
Other types 4%
Unknown 4%
More than one type 7%
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2.5 Reliability of data

It is difficult to make judgements on the reliatyiliof the individual data sources examined
and included in this review when much of the matatid not provide basic information. For
instance, basic information such as the date afeyuor date ranges of material featuring in a
compilation/review, methodologies used, or contafdrmation was frequently omitted. The
tendency is to judge material as unreliable ifdesl not contain such basic information, but
this judgement is by no means certain. The varietlassification schemes and definitions of
wetlands used (often not defined) serves to furthemper any attempts to judge the
reliability of the material. However, as materiaf fndividual countries is judged collectively,
it becomes (subjectively) more clear which inforimatsources are likely to be more reliable.

By examining the methods, the date ranges andsiotiyor exclusion) of particular wetland
types it is possible to at least generate bestatts of wetland coverage for any particular
country, by consolidating the estimates from sdveoarces. For example, one source may
provide an estimate of wetlands in a country cosipgi an estimate of coastal wetlands
which appears to be accurate, but an estimate eshivater wetlands which noticeably
excludes (for example) floodplains. The estimate €oastal wetlands would then be
consolidated with the estimate of freshwater welkamprovided by another source that
purports to include floodplain wetlands (providihgvas a greater area than the other source).

Section 3.3 provides a more detailed descriptiohavf wetland area estimates by type were
generated for this review, and provides guidanaeiriterpreting the summary sheets of
wetland coverage and extent (Annex 2), and matsriaewed. Comments on the age of data,
methods used and exclusions in coverage (e.g.stitaste excludes floodplain wetlands and
ephemeral wetlands).

Several generic difficulties emerged throughout ¢lialuation process that should be noted
when judging the reliability of data. These are swamsed below.

« usage of different wetland definitions/classifioas and the inclusion or exclusion of some
wetland types, e.glakes and open water, in inventories. Certain wdtléypes are
frequently excluded from wetland assessments ssictuae slacks, humid sands, dambos,
wet mesotrophic grasslands, seagrass beds, maky] bphemeral wetlands, and coral
reefs;

e artificial wetlands were also often largely ignored many national inventories and
therefore national inventories are often incompietineir coverage;

e the date of data collection and inventory produddiovere often not recorded, and it
should be noted that review compilations by th&ryvnature use different sources of
widely differing ages (the dates of which are nasthted);

« recent changes in political/national boundarieser@der sources difficult to interpret;

« defined boundaries of wetlands were often not jgie¥j making comparisons between
different sources difficult, as did the variableaiment of individual wetlands in wetland
complexes;

* many sources lacked a summary, making extractirigprrad-level information time-
consuming; some of the material which did providesuanmary contained summary
information that did not always match the texthof teport;

« many potential wetland inventory information soweeere unpublished material which
proved to be difficult to obtain or access; muchtha information which was accessed
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were also draft reports written up to 5 years adpickv have never progressed beyond
draft report stage;

- often the areas provided in many sources of inftibnawere site areas, e.g. national
park areas and not actually wetland areas, (thesecas were excluded from the
analysis, with the exception of Ramsar sites whiehe recorded separately for interest);

«  contradiction of information about some sitestweendifferent references was found to
occur. With a little detective work, in most casewas possible to identify erroneous
material, but this was not always possible;

« contradictions withirone individualsource document were also noted. This meant that
some detective work was required to identify ermms rectify errors, resulting in slow
assessment.

This project has identified several cases wheracgomaterial has quoted wetland area
estimates taken from studies that had been commstety updated by more recent studies,
and therefore their estimates were out of date,lattibeen supplanted by more recent and
accurate data. This creates a misinformation tralilich makes it difficult to assess the
accuracy of reports that yield conflicting data.

Some less accessible inventories have been misstdsi review. Additional material has
been identified since the analysis phase was caetbnd some key sources of material were
therefore not incorporated in this preliminary gs@. Further additional sources may be
revealed during the consultation phase and afteuleition of the completed report. An
update of the dataset is recommended after thailtatisn process has been completed.

3 Extent and distribution of wetlands

3.1 Definition and classification of wetlands

A major consequence of using the rather broad Radefaition of wetlands in this review
(Annex 3) is that the estimates of wetland coverggreerated by this project cannot strictly
be regarded as estimates of true or actual wetlaner, but are instead estimatesie$cribed
wetland cover. Consequently the area values givenhis review should be viewed as
underestimates, and do not represent estimatée afritire wetlands resource, but only those
for which coverage estimates already exist in theiny disparate forms.

Differing wetland definitions and classificationhgmmes were used in different studies and
these definitions are not always stated, makiwlifficult to assess the degree of completeness
of cover (and thereby the estimates of wetlandrgxt&or instance, many inventories include
or exclude some wetland types, e.g. open waterespdnd estuaries.

A definition of the terms ‘marine wetlands’, ‘coaktvetlands’ and ‘inland wetlands’, was
almost without exception absent, and yet separsat®es used them to mean different things.
Extracting information on even broad wetland categgo was found to be difficult.
Particularly when some authors use, for exampketdhm ‘coastal wetlands’ to mean strictly
saline and brackish habitats and others use itdannwetlands in the coastal zone (which
often for practical purposes means coastal lowlaadd incorporates wetlands which
experience no tidal inundation). Similarly the teiimiand wetlands’ to some authors meant
freshwater wetlands, to others it meant all wetkaexicept those in the coastal plain, to others
it meant all wetlands except those wetlands uridel influence.

It was apparent (though not defined) that many @sthitilised a more narrow definition of
wetlands than that given by the Ramsar definitior. instance, many authors may argue that
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wetlands must be vegetated, (therefore mudflats samdl flats and open water would be
excluded). Others may argue that coral reefs, asagneds and subterranean karst are not
wetlands, and others may also exclude artificiatr@ated wetlands from their definition of
wetlands. Similarly, forested wetlands are oftegarded as forests and not wetlands, and are
therefore excluded from wetland assessments (ahdhgg also be excluded from forestry
assessments for exactly the opposite reason).

It is therefore not surprising that certain wetlapgdes were noted to be commonly excluded
from wetland assessments. These include dune skghksgd sands, dambos, wet mesotrophic
grasslands, seagrass beds, maerl beds, coral raeds,artificial wetlands (especially
reservoirs, fish ponds, rice paddies, dams etc).

A definition of wetlands was provided in only 32%studies, and only 50% of studies used
the Ramsar definition of wetlands, (though it waknown for 43% of studies, so the true
value may be much higher). The Ramsar classificagistem for wetland type was used in
21% of studies; it was unknown for 36% of studiesl amot applicable for some 29% of
studies (these were usually reviews or collatidnsaterial).

Wetland definition

Definition provided 32%
Definition implied 36%
No definition provided or implied 29%
Unknown/ambiguous 4%

Ramsar definition

Ramsar definition used 50%
Ramsar definition not used 7%
Use of Ramsar definition unknown 43%

Ramsar classification

Ramsar wetland types used 21%
Other wetland classification used %
Wetland classification varies %
Unknown 36%
Not applicable 29%

3.2 Overall extent of wetlands in Africa

In 64% of studies, part of the wetland resource gasnined, whereas all wetland resources
were included in just 36% of studies; for some 4%he studies it was ambiguous whether all
or part of the national wetland resources wereutet. Where only part of the wetland
resource was assessed by a study, (64% of stutlied)asis for selection was varied, and
included landform type (e.g. coastal wetlands, rdarid wetlands), or habitat type (e.g.
mangrove, peat, marsh), or floral/faunal groupg.(evetlands of importance to birds,
crocodiles, fisheries).

Extent of coverage

All wetlands 36%
Part of wetland resource 64%
Ambiguous 4%
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Wetland type coverage

Sources providing area values per wetland type 39%
Sources partially providing area values per wetland type 39%
Sources not providing area values per wetland type 14%
Not known 7%

Basis of selection (if not complete wetland coverag e)

Geography/jurisdiction 25%
Land cover or remotely sensed data 0%
Landform type 25%
Supra-habitat 4%
Habitat type 11%
Floral/faunal groups or species 14%
Climate 4%
Wetland function 0%
Hydrology 7%
Biodiversity value 4%
Cultural value 0%
Artefact of data collection 11%
Other basis 11%
Unknown or ambiguous 0%
More than one basis 43%

A summary of wetland coverage in Africa is presdritetables 3.1 and 3.2 below. The total
area calculated by the AFRICA dataset amountedotoes121 322 000-124 686 000 ha,
covering 4% of the land surface. As would be exgacimore than 85% (107 051 000—
107 546 000 ha) of these were inland wetlands, wéhks than 10% described as
marine/coastal wetlands (8 981 000-11 256 000 hd)aafurther 5% described as artificial
wetlands (4 591 000-4 658 000 ha).

Since the scope and coverage of most inventoryriabtéd not state whether total wetland
estimates included Ramsar sites, it is not posdsiblestate whether this value includes,
partially includes or excludes these sites. It nalsd be noted that the area values shown for
Ramsar sites given in table 2.2 are the site ardanat the wetland area. A good example of
this would be the Okavango Delta Ramsar site, wiidharger in extent than the estimate for
total wetland area in the whole of Botswana.

Table 3.1 Wetland coverage in Africa as identified by the Africa dataset

Africa Estimate of area in hectacres (ha)
Marine/coastal wetlands 8981 376 — 11 256 398

Inland wetlands 107 050 527 - 107 545 899
Manmade wetlands 4590 892 - 4 657 892

Area of unspecified types of wetland 698 888 — 1 226 000

Total area of wetlands identified in this study 121 321 683 — 124 686 189

# of national datasets per Region 121

# of national datasets which can be regarded as 33*
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comprehensive in cover

[*Note: the value “33” above represents a correction effected after publication of the 2™ ed. GRoWI CD-ROM]

Table 3.2 Wetland coverage in Africa as a percentage of land cover, and Ramsar site information

Africa

# of countries 54*
Total land area of region (ha) 3033 500 000
% of land area covered by these wetlands 4.05%
Total area of Ramsar sites (ha) 13 964 807
# of Ramsar sites 74

(Source of Ramsar site information: Ramsar Database, date of data extraction 17/8/98)
[*Note: the value “54” above represents a correction effected after publication of the 2™ ed. GRowI CD-ROM]

3.3 Wetland extent in African countries

Best estimates of wetland extent by broad wetlaymk t(‘inland’, ‘marine/coastal’ and
‘artificial’) for the African countries are givemitable 3.4. A description of how best
estimates of wetland coverage per country wereveléris outlined below.

3.3.1 Derivation of country ‘best estimates’ of wet  land coverage

The estimates of wetland coverage cited in the mah&xamined in this review (and included

in the African dataset) were entered into a sysdémountry coverage file§in spreadsheet
format). An individual wetland coverage file forabacountry within the region was created to
facilitate the generation of best estimates of avetlarea coverage per country and to serve as
a summary and provide an ‘audit trail’ of matemadluded.

Each file (workbook) consisted of several composénirksheets) broken down by Ramsar
wetland type and also by broad wetland categoryrifee&oastal, inland and artificial) as
follows:

1 Sheet one contains area statistics for marine/abastlands broken down by Ramsar
wetland typetypes: A, B, C, D, E, F, G, H, |, J, K).

2 Sheet two contains area statistics for inland wd#abroken down by Ramsar wetland
types fypes: L, M, N, O, P,Q, R, Sp, Ss, Tp, Ts, U, YaWXf, Xp, Y, Zg, Zk)

3 Sheet three contains area statistics for artifisiatlands broken down by Ramsar
wetland typestypes: 1, 2, 3,4, 5,6, 7, 8,9,).

4 Sheet four contains ‘notes and comments’ which idess an indication of the
reliability of the data (subjective assessmentl] aotes about methodology and or
original sources of data.

5 Sheet five ‘summary’ contains thetal values for ‘marine/coastal’, ‘inland’ and
‘artificial’ wetlands (not broken down per Ramsaetiand type) and the ‘notes and
comments’ sheet. This sheet is generated autorthatitam sheets 1-4. Changes
made to sheets 1-4 will update in the summary sheet

The summary sheet (sheet five) for each countrybemafound in Annex 2. Where possible,
approximate estimates per Ramsar wetland type emtered in the appropriate columns (in
sheets 1-3. Where this was not feasible, approrimatues for broad wetland type were
entered and where this was not feasible, a totakwaas entered. This created a hierarchical
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system where it was possible to examine the qualftywetland coverage and extent
information per country, which was assessed irAfinean dataset.

Each file provided wetland estimates, along witlefonotes as to scope, and in particular,
exclusions in coverage (e.g. open water bodies) gave an indication as to the reliability of
the data (sheet 4). This provided a convenient mye&mauditing all the material included in

the dataset, and provides an ‘at a glance’ sumfatye material examined.

Once all the wetland area values had been enteted icoverage file for each country, along
with the appropriate notes on method and relighibt subjective assessment of all material
for each country was made. Best estimates were asedpaccording to broad wetland

category (marine/coastal, inland and artificiafyd a justification of the rationale entered into
sheet 5. Once the coverage files were completealfahe countries within a region, the

estimates were compiled into a summary table (gingable 3.4).

It should be noted that several wetland inventoimetuded information on more than one
country, and hence these documents featured in maoptry coverage. The number of
materials (referred to as datasets) examined pettigowere totalled and also entered into the
summary document for each region.

Please note: there are some notes which will appeasummary sheet five which refer to
specific Ramsar wetlands or values shown on sHeets(in the individual country coverage
files as described above). In a small number aécéize notes appearing on the summary sheet
are not self-explanatory when viewed independeaflysheets 1-4. This is regrettable but
unavoidable given the time constraints associafddtiie production of national overviews.

The summaries of wetland coverage for each Africaantry deemed to have sufficient
material to generate a ‘best estimate’ of wetlandecage either in total or by category type
(inland, marine/coastal, artificial) can be founmdAnnex 2. Notes on the reliability of the
assessment are included with each summary. Cosirttieg were omitted from the ‘best
estimate’ and reliability assessment due to lacldath in the AFRICA dataset are given
below in table 3.3.

Table 3.3 Countries omitted from the ‘best estimate’ and reliability assessment due to
lack of data in the AFRICA dataset

Africa

Cape Verde Islands Mauritius
Comoros Sao Tome and Principe
Ethiopia Seychelles

3.3.2 ‘Best estimates’ of wetland coverage per count  ry
‘Best estimates’ of Wetland coverage per broad ameticategory for countries in the Africa
region are given in table 3.4
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Table 3.4 Best estimates of wetland coverage per broad wetland category for countries in the Africa region*

BEST ESTIMATES COVERAGE INFO RAMSAR INFO
AFRICA REGION Marine/coastal Inland Artificial Unspecified Total # of datasets # of datasets Total area of # of
(ha) (ha) (ha) wetland type (ha) accessed per | which can be | Ramsar sites| Ramsar
(ha) country® regarded as sites
comprehensive in
cover per country
ALGERIA 121 380-134380 585 500 8 000 714 880-727 880 3 2 4900
ANGOLA 70 000-110 000 400 000 unknown 470 000-510 000 8 1 0
BENIN 175 790 129 000 unknown 304 790 3 1 0
BOTSWANA None 2 243 250 4 405 2 247 655 2 1 6 864 000
BURKINA FASO Unknown 364 958 unknown 364 958 1 1 299 200
BURUNDI None 499 000 unknown 499 000 1 1 0
CAMEROON 300 000 2 255 613 unknown 2555613 4 1 0
CAPE VERDE no data no data no data No data 0 0 0
CENTRAL AFRICAN None 3 150 000 unknown 3150 000 1 0 0
REPUBLIC
CHAD None 12 983 390 1 666 000 14 649 390 1 1 195 000
COMOROS no data no data no data No data 0 0 30
CONGO - DEM. 37 400 14 551 095 unknown 14 588 495 3 1 866 000
REPUBLIC OF
CONGO - REPUBLIC OF|740 000 11 686 500 unknown 12 426 500 2 0 438 960
COTE D'IVOIRE 292 330 unknown 105 000-172 000 397 330-464 330 3 0 19 400

*Please consult 3.3.1 for a description of how these estimates were generated
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Table 3.4 cont

BEST ESTIMATES COVERAGE INFO RAMSAR INFO
AFRICA REGION Marine/coastal Inland Avrtificial Unspecified Total # of datasets # of datasets Total area of # of
(ha) (ha) (ha) wetland type (ha) accessed per | which can be | Ramsar sites| Ramsar
(ha) country regarded as sites
comprehensive in
cover per country
DJIBOUTI 1000 37 200 unknown unknown 2 0 0
EGYPT 2 634 550 711 200 unknown 3345 750 2 0 105 700
EQUATORIAL GUINEA |27 700 unknown unknown 27 700 2 0 0
ERITREA 58 100 unknown unknown 58 100 1 0 0
ETHIOPIA2 0
GABON 175 900-257 500 3968 875 unknown 4144 775-4 226 375 (5 0 1 080 000
GAMBIA 74 700 106 608 unknown 181 308 5 0 20 000
GHANA 117 800 460 050 895 225 1473075 4 1 178 410
GUINEA 250 000 121 500 unknown 371 500 5 0 225011
GUINEA-BISSAU 200 000-364 900 unknown unknown 200 000-364 900 4 0 39 098
KENYA 96 100 2 641 690 unknown 2737790 3 1 48 800
LESOTHO None unclear unclear 20 000 20 000 2 0 0
LIBERIA 42 700 unknown 9 000 51 700 3 0 0
LIBYA Unknown unknown unknown unknown 1 0 0

1 Excluding the Ramsar sites and GLCC databases

2 Data exist but for pre-Eritrean independence only; substantial map work would be required to ascertain coverage data for Ethiopia.
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Table 3.4 cont

BEST ESTIMATES COVERAGE INFO RAMSAR INFO
AFRICA REGION Marine/Coastal Inland Avrtificial Unspecified Total # of datasets # of datasets Total area of # of
(ha) (ha) (ha) wetland type (ha) accessed per | which can be | Ramsar sites| Ramsar
(ha) countryl regarded as sites
comprehensive in
cover per country
MADAGASCAR 340 300-371 747 340 000 32 300 712 600-744 047 4 0 0 0
MALAWI None 2 248 150 unknown 2 248 150 1 0 224 800 1
MALI None 3560 400 69 000 3629 400 2 1 162 000 3
MAURITANIA Unknown unknown unknown 668 888-1 196 000 668 888-1 196 000 (5 2 1188 600 2
MAURITIUS no data no data no data No data 0 0 0 0
MOROCCO 29 300-33 200 27 800—43 800 7 500 64 600-84 500 2 2 10 580 4
MOZAMBIQUE 345 900 1950 785 266 500 2563 185 2 1? 0 0
NAMIBIA 6 500*-9 850 1322 160-1 353 660 |7 533 1336 193-1 371043 |3 0 629 600 4
NIGER None 1764 950 unknown 1764 950 1 0 220 000 1
NIGERIA 1346 775-3 238 000 (5527 060 123 000 6 996 835-8 888 060 (4 1 0 0
RWANDA Unknown 348 100 unknown 348 100 1 0 0 0
SAO TOME & no data no data no data No data 0 0 0 0
PRINCIPE
SENEGAL 508 000 663 000 unknown 1171 000 5 2 99 720 4
SEYCHELLES no data no data no data No data 0 0 0 0
SIERRA LEONE 170 600 108 820 unknown 279 420 2 1 0 0
SOMALIA 91 000 600 000 unknown 691 000 2 1 0 0
SOUTH AFRICA 276 367 276 911 201 262 754 540 3 2 489 998 16
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Table 3.4 cont

BEST ESTIMATES COVERAGE INFO RAMSAR INFO
AFRICA REGION Marine/Coastal Inland Artificial Unspecified Total # of # of datasets Total area of # of
(ha) (ha) (ha) wetland type (ha) datasets which can be |[Ramsar sites| Ramsar
(ha) accessed regarded as sites
per comprehensive in
countryl [cover per country
SUDAN 93 700 4 155 900 311 500 4561 100 2 1 0 0
SWAZILAND = unclear unclear 10 000 10 000 1 0 0 0
TANZANIA 200 000-245 600 8 389 286 85 000 8 674 286-8 719 886 4 2 0 0
TOGO 44 400 73 200 unknown 117 600 1 1 194 400 2
TUNISIA 113 084 1182 915-1 207 915 20 787 1316 786-1341 786 3 2 12 600 1
UGANDA None 4 451 703-4 874 575 unknown 4 451 703-4 874 575 2 1 15 000 1
WESTERN SAHARA  |Unknown 72 430 unknown 72 430 1 0 0 0
ZAMBIA None 11 733 028 454 200 12187 228 2 1 333000 2
ZIMBABWE None 1 358 500 324 680 1683 180 2 1 0 0
Total estimated 8981 376-11 256 398 (107 050 527-107 545 899 (4 590 892-4 657 892 |698 888-1 226 000|121 321 683-124 686 189 (121 88 13964 807 (74

wetland cover

[*Note: the value for Marine/Coastal hectares for Namibia in the above table has been corrected by removal of an extraneous “0” since publication of the 2™ ed. GRoWI CD-ROM. This change was cosmetic, having no impact

on related calculations].
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4 Rate and extent of wetland loss and degradation

The majority of sources examined (86%) did not mtevany details of wetland loss and/or
degradation. This does not mean that loss valuemtexist, simply that the material sought
for this review was wetland inventory material, efnias it turned out, rarely dealt with these
issues in any detail. No specific tasks were peréat to identify material which specifically

outlined as wetland loss (in isolation of invengésfdirectories). Thus, wetland inventory
material within the Africa region does not normalhglude any appreciable data on wetland
loss. This may, however, be directly related to tihee scale of most wetland inventory
activities, which are largely discrete surveys,ahhiiave not yet been repeated.

Of the 11% of material in the Africa region whicidgrovide some information, this was
almost exclusively descriptive, rather than quatitie. It was therefore not possible to either
refute or support the values given by OECD (199Bictv suggest that overall wetland loss in
tropical and sub tropical Africa is 2%. However ciertain areas it is known that wetland loss
is much greater than this. For instance, Taylal €1.995) provide loss figures for two areas
in South Africa: firstly for the Tugela Basin (in téd), where over 90% of the wetland
resources have been lost in parts of the basin; saedndly for the Mfolozi catchment
(10,000 k), where 58% of the original wetland area (50Zkwas estimated to have been
lost. Similarly, Hollis (1993) reports an overadsk of 15% of wetland area and 84% loss in
the Medjerdah catchment in Tunisia.

Wetland loss and degradation

Sources providing information on wetland loss and or degradation 11%
Sources not providing information on wetland loss and /or degradation 86%
Not known 4%

More recent information on wetland loss may havergad since the work by Hollis (1993),
and Taylor et al (1995). However, the important ghto note is that if the AFRICA dataset is
representative of the wetland inventory materiak texists in Africa, then we can conclude
that wetland loss is rarely measured or recordethgluvetland inventory activities in the
region. Studies that specifically set out to measuetland loss may have been undertaken,
but loss values do not feature in inventory asseatsn

Wetland status description

Overall wetland status description included 43%
Overall wetland status description not included 57%
Unknown 0%

Similarly, of the material examined for Africa, grd3% of material included a description of
overall wetland status in a country (though thesscdptions were of course totally generic in
nature). Overall those that did provide such infation often provided detailed individual

site information (often the ‘study site’ subject soientific research), and some studies
provided an overview or summary of such informati®hese latter studies were generally
not conventional wetland inventories or directopes se and were frequently academic peer
review publications, which are necessarily shorteingth. Where wetland loss information

was provided it must be noted that the rates orumtsoidentified on a local scale do not
necessarily reflect national trends in wetland .I@gerall it can be said that the information
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on wetland loss was usually lacking, but where asvincluded it was highly variable and
inconsistent in its detail.

Details of the major threats to wetlands are ad@iihg from most inventory material in the
Africa region. Some site based studies do providey \brief descriptions of threats to
individual wetlands; usually these studies are ounedertaken to designate or describe
wetlands of ‘international importance’ (accordirggthe Convention on Wetlands, Ramsar,
1971). Standard site descriptions are recorded Gorevention-approved form, the ‘Ramsar
Information Sheet’ (RIS) and thoformaincludes an information category called ‘Adverse
factors’. This subject is recorded in the Ramsamabase according to an ad hoc set of past
(but still influential), present and/or potentiabthand threats (both in and around the site).
These were based on the data that have been paovatber than fitting incoming data to a
pre-existing structured classification.

Due to this historical legacy, the urgency, extmd character of any threat at any site listed
has never been codified in the current (to be supptl) database. Such information, if it
exists, might be found in individual site files whisupport the database. Frequently, the level
of detail provided is very low. Example statememtslude ‘timber extraction from the
mangrove is common at the site’, ‘charcoal produrctbccurs on a large scale’, ‘livestock
grazing is causing physical damage to the wetlaadd ‘water extraction for agricultural
purposes is leading to a lowering of the watergalfuantification of threats or losses was
not given in any of the studies examined.

5 Wetland benefits and values

Wetland values as defined under the Ramsar Coovealte:

the perceived benefits to society, either diredhdirect, that result from wetland functions. These
values include human welfare, environmental quabityd wildlife support (Ramsar Convention
Bureau 1996).

A large proportion of material examined for the ieswv was not a conventional inventory
/directory (see section 2.4) and did not contdi@ BBy site information. These sources did not
usually contain details of wetland values and/ardbiés (other than generic statements), since
they usually referred to wetlands at a nationatlder at least above a local or provincial
level) and would therefore not contain detailed agggment information.

Very few studies contained information on wetlaradues and benefits. Studies which were
not site based inventories (rather general ovesjiewmly contained some level of values and
benefits information in 4% of cases.

Africa Inclusion of wetland values and benefits
information (site based studies only)

Some level of information (non site based studies only) 4%
Always 4%
Most of the time 11%
Commonly 4%
Sometimes 7%
Rarely 25%
Never 46%
Unknown 0%
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Site based studies (usually wetland inventoqies s@ were treated differently in the
evaluation process to non-site based studies, &nd @valuated against Ramsar Information
Sheet (RIS) categories, and the frequency (ie neaszly, sometimes, commonly etc) of the
inclusion of the RIS category recorded. The freqyeoicinclusion of values and benefits
information foreach and every sitdescribed within (site based) studies was asse3$ed
results showed that 46% ‘never’ contained any v&hred benefits information; ‘rarely’ 25%;
‘sometimes’, 7%; ‘commonly’, only 4%; ‘most of thame’ 11%; and ‘always’ 4%. In the
majority of non-site based studies, a paragraphtwor describing values and benefits of
wetlands in general was usually all that was predidNone of the material examined
included any financial or economic estimates.

In the majority of site based studies (wetland iteees per s, values and benefits
information amounted to one or two sentences fer(sig. ‘the site experiences pressure
from artisanal fisheries’, ‘the wetland providesdtl buffer and water storage capabilities’,
‘the area is a tourist destination for wildlife wieg’). In the majority of non-site based
studies, a paragraph or two describing values anefits of wetlands in general was usually
all that was provided. None of the material examiigcluded any financial or economic
estimates.

6 Land tenure and management structures

A large proportion of material examined for the ie@wv was not a conventional inventory
/directory (see section 2.4) and did not contdi@ By site information (ie they were ‘non-site
based studies). These sources did not contaimiatozn on land tenure, management authority
or jurisdiction, since they usually referred to laetls at a national level (or at least above d loca
or provincial level) and would therefore not contdetailed management information.

When material did contain site by site informatithve material was evaluated against Ramsar
Information Sheet (RIS) categories and the frequefie never, rarely, sometimes,
commonly, etc) of the inclusion of the RIS categargs recorded. As can be seen below,
89% of the time land tenure or ownership infornmatietails were never recorded.

Africa Inclusion of land tenure/ownership
information (site based studies only)

Some unknown level (non site based studies only) 0%
Always included 0%
Most of the time included 7%
Commonly included 0%
Sometimes included 4%
Rarely included 0%
Never included 89%
Unknown 0%

Similarly, some 89% of the material ‘never inclutgdrisdiction information, or any
management authority information.
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Africa Inclusion of jurisdiction information
(site based studies only)

Some unknown level (non site based studies only) 4%
Always included 0%
Most of the time included 4%
Commonly included 0%
Sometimes included 4%
Rarely included 0%
Never included 89%
Unknown 0%

NB The Ramsar information sheet states ‘Jurisdiction (territorial e.g. state/region and functional e.g. Department Agriculture/
Department of Environment)’

On the whole it can be said very few sources inAfreea region contained information on
land tenure, management authority or jurisdiction.

Africa Inclusion of management authority information
(site based studies only)

Some unknown level (non site based studies only) 4%
Always included 0%
Most of the time included 4%
Commonly included 0%
Sometimes included 4%
Rarely included 0%
Never included 89%
Unknown 0%

NB The Ramsar information sheet states ‘Management authority: (name and address of local body directly responsible for managing
the wetland)’

7 Extent and adequacy of updating programs

The majority (64%) of information examined in theiew was published or dated between
1991 and 1995, 14% was published or dated afteb 9@ 14% was published or dated
between 1986 and 1990. Most of the information ($%%s judged to not have a temporal
scale (generally these studies were reviews anthtiools), and only 32% had defined
temporal scale (ie were discrete ‘one-off survegs,ongoing surveys) with a further 7%
unknown.

This at first appears very low, but compares wdlhwhe material examined for both Western
and Eastern Europe for which only 22% and 7% (retspady) of studies had a defined time
scale (whether that meant studies were part ohg-term project or were discrete one-off
surveys) (Stevenson & Frazier 1999a,b). It couldthet review material (ie secondary
material) generally emerges once primary data ane mstablished and available.

Publication date

After 1995 14%
Between 1991-1995 64%
Between 1986-1990 14%
Between 1981-1985 0%
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Unknown / ambiguous %

Temporal scale

Studies with a temporal scale * 32%
Partly include a temporal scale 0%
No temporal scale (e.g. review) 61%
Unknown 7%

* Broken down further:

Discrete surveys 29%
Surveys updated on an ad-hoc basis 4%
Update purpose to add sites 4%
Update purpose to review status 0%
Update purpose to make corrections 4%
Other update purpose 0%
Unknown purpose 0%
Current /ongoing surveys 4%
Updated on ad-hoc basis 4%
Updated on annual basis 0%
Frequency of update unknown 0%

It could be argued that low resolution, comprehensiational field surveys should be
undertaken (whether remotely or as part of groungleys) as a priority to at least identify
wetland locations for more detailed study laterwdger, in terms of resource conservation,
repetition of detailed surveys at sites thoughtbt® at risk should also be a priority
undertaking. One-off surveys for previously unsyeaareas are critically important in terms
of resource assessment, but few surveys examinddsimeview were found to be part of a
long-term assessment or monitoring program.

None of the inventories identified in the regiontfwthe exception of the Ramsar database)
have been updated after any given time interva dfte first inventory. Wetland inventories
must be regularly reviewed and updated otherwise dee likely to be lost, become out of
date and become of historical interest only.

It would be overly critical to state that the updgtprocedures of wetland inventory in Africa
are grossly inadequate, since 78% of the studiamired were published after 1991. The
wetland inventory process in Africa is still at early stage of development, and therefore it is
unsurprising that no wetland inventories were idiext that have been updated.

8 Standardising of inventory approaches

This section outlines the broad types of wetlaneitory that have been included in this
review, followed by notes on some relevant findifrgen the analysis of the African material
which have bearing on wetland inventory approach&gandardisation of inventory
approaches must be developed in accordance witholfectives of those organisations
carrying out wetland inventory. The ‘who’, ‘how’ aridhy’ must be examined before any
attempts to standardise procedures are made. Yingkneric suggestions for the
standardisation of wetland inventory approache®atiéned.
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8.1 Types of wetland inventory

As stated by Scott (1993) in his review of wetlameentories and their role in the assessment
of wetland loss, there are three main types ofritoy:

« comprehensive national wetland inventories
e regional or global inventories of specific wetlagges
< national or international inventories of wetlandspecial conservation importance

This review of wetland inventory material in Afridacluded material in each of these
categories, which were defined by Scott (1993pdews:

comprehensive national wetland inventories:
these constitute an accurate account of the locatiah extent of all wetland resources: they
usually included detailed mapping and may or mayimmude an evaluation. Such inventories are
time consuming and costly, and require a precise a@tdassification system. However they
provide and ideal basis for a comprehensive assessmenrtlahd loss over time.

regional or global inventories of specific wetland types:

such inventories are usually too crude and contaimi@oy gaps in coverage to provide a baseline
assessment of wetland loss.

national or international inventories of wetlands of special conservation importance

these focus on specific sites or systems with high coasenvvalues, rather than wetland types,
and on the whole exclude wetland habitat that is gow@ll, fragmented or degraded to merit
special attention. The Ramsar Convention providesagneled set of criteria for the identification
of sites of international importance, and these haenbor are being used in the compilation of
wetland inventories in most parts of the world. Ineeiets of this type can be carried out relatively
quickly and cheaply, and are of considerable valledusing conservation effort where it is most
required. While far too superficial to be used taswee total wetland loss, they constitute a sound
basis for the monitoring of rates of loss of key habiapecially those in countries which are
unable to conduct comprehensive wetland inventoni¢isd foreseeable future.

To this list, a further group could be added:

landscape level mapping of land use and land cover
these focus on the landscape from an anthropogerspgxive, and provide information on land
use and land cover. They usually utilise satellite tersensing technologies in combination with
topographic maps, and soil maps. The resolution is émityu low (100x100ha) and does not
distinguish between many wetland types, (this can leetallimitations in the spectral capabilities
of the sensor, or may be due to operator prefereweflands are usually lumped into very broad
generic categories. These may be categories suchpas ‘water’, ‘forested wetlands’, and
‘agriculturally improved wetlands’, or may simply bee very broad category ‘wetlands’. In such
inventories wetland habitat is quantified in terms agfproximate area, and the distribution
mapped. There is potential for monitoring total oadil wetland loss or change if the spatial
resolution of the satellite sensor is high, or if ratekss or change are very high. Assessments of
wetland quality do not feature in these landscapgsma

8.2 Wetland inventory approaches in Africa —resul  ts from the analysis
of the dataset

8.2.1 Who is conducting wetland inventory and who i s funding it?
Non-governmental organisations (NGOs) and govermahanganisations (GOs) were each
responsible for implementing 29% of studies in édri Private agencies or individuals
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implemented a further 25%; academic institutionsplemented 11% of studies and
consultancies conducted 7%. Compare this with idnerds in Western Europe where most
studies were implemented by government agenciesilégly, NGOs and GOs each funded
57% of studies (including some studies funded bhYod his equal weighting of NGO and

GO could mean that governments in Africa are beagmrto establish national wetland

programs, though it is not possible to say whettigorically most studies were implemented
by agencies other than governmental ones.

Study Implementation

International NGO 18%
National NGO 11%
Sub National NGO 0%
Local NGO 0%
International GO 0%
National GO 29%
Sub National GO 0%
Local GO 0%
Private agency/individual 25%
Consultancy agency 7%
Academic institution 11%
Other body 0%
Unknown 11%
More than one agency or body 7%
Study funding

International NGO 39%
National NGO 18%
Sub National NGO 0%
Local NGO 0%
International GO 18%
National GO 39%
Sub National GO 0%
Local GO 0%
Private agency/individual 0%
Consultancy agency 0%
Academic institution 4%
Other body 0%
Unknown 18%
More than one agency or body 32%

8.2.2 Why is wetland inventory being carried out?

Considering the wide variety of organisations andividuals (NGOs, GOs, universities,
consultants etc) undertaking wetland inventorieg\frica, there is likely to be a variety of
purposes. This study examined the objectives ofamdtinventory activities. The objectives
were stated in 61% of studies. The most commonctbgs (including those explicitly stated
and surmised) were general biodiversity related%}}6for baseline inventory purposes
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(50%), to examine wetland services (e.g. as bilitag (25%), public education (18%), land
use planning (18%), international site designafiot?o) and academic research (14%).

Note that most studies had several objectiveshénAfrica region, only 27 out of the 54
countries are contracting parties to the Ramsarv@uion (Source of Ramsar site
Information: Ramsar Database, date of data extnacfi7/8/98). It is therefore not so
surprising that the objectives of wetland inventagtivities were rarely international
designation, and were most frequently for basefimentory purposes.

Of the three complete regions examined for thisemgy Africa has the fewest number of
Ramsar sites. There are only 74 Ramsar sites ditgdithrough 54 countries (an average of
1.3 sites per country) (Source of Ramsar site m#tion: Ramsar Database, date of data
extraction 17/8/98), which is much lower than threrage for Western Europe (which is 21.3
Ramsar sites per country) and much lower than Ea&erope (which has an average of 6.7
Ramsar sites per country). However, many of thécAfr Ramsar sites are extremely large.

[*Note: the value “54” above represents a correction effected after publication of the 2" ed. GRoWI CD-ROM]

Statement of objectives

Objectives explicitly stated 61%
Objectives not explicitly stated 21%
Unknown 18%

Main objectives of study

General biodiversity 46%
Biodiversity research 0%
Baseline biodiversity 0%
Repeat survey/surveillance 0%
Management tool for biodiversity 0%
Biodiversity monitoring 0%
Wetland products 0%
Geographical 0%
International designation 14%
Baseline inventory 50%
Academic research 14%
Land use planning 18%
Wetland services 25%
Public education 18%
Other research 0%
Other 43%

8.2.3 How are wetland inventory studies conducted?

Some 64% of studies examined for the Africa datasse reviews and collations. Of the
remainder, 32% undertook ground surveys and 14isadiremote sensing techniques which
were largely dependent on aerial photography (nofhethose examined, somewhat
surprisingly, utilised satellite imagery).

However, it must be noted that there are studiashhve utilised satellite imagery in Africa,
(notably some studies undertaken in Zimbabwe amdhizaand carried out by the Food and
Agriculture Organisation), though these were atsthi@national level and were not incorporated
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in this review. Of those studies that did conduougd surveys, 4% of these were total or near
comprehensive in their coverage, and 18% undegomknd surveys which were partial in their
coverage. For 11% of studies it was not known ¢€eitiot stated, or not translated) how they
were conducted.

Data collection methodology

Collation or review 64%
Ground survey 32%
Remote sensing 14%
Questionnaire survey 0%
More than one methodology 21%
Unknown methodology 14%

Extent of ground survey
Total 4%
Partial 18%

Type of remote sensing

Satellite imagery 0%
Aerial photography 14%
Videography 0%
Radar imagery 0%
Lidar imagery 0%
Map product 4%
Unknown 0%

8.2.4 What definitions and classifications are used  ?

There are many definitions of wetlands, as othersemoted (e.g. Davies & Claridge 1993,
Dugan 1990). Dugan (1990) stated that over 50 agparetland definitions were (even then)
currently in use. Differing wetland definitions ardiassification schemes were used in
different studies in Africa, and these definitiomsre generally not stated, making it difficult
to assess the degree of completeness of covetl{areby the estimates of wetland extent).

For example, the term ‘coastal wetlands’ can meactlg saline and brackish habitats, or to
mean wetlands in the coastal zone, (which often dactical purposes means coastal
lowlands and incorporates wetlands which experiem@eidal inundation). Sorensen (1997)
provides six different and commonly used definitiofor the term ‘coastal area’ which

demonstrate the enormous difference between varmmanings. Great improvements in the
efficiency and accuracy of wetland evaluation colbdd achieved if common but imprecise
terms were more precisely defined.

A definition of wetlands was provided in only 32%studies, and only 50% of studies used
the Ramsar definition of wetlands (though it wagknown for 43% of studies, so the true
value may be much higher). The Ramsar classificagistem for wetland type was used in
21% of studies; it was unknown for 36% of studiesl aot applicable for some 29% of
studies (these were usually reviews or collatiofismaterial). The use of the Ramsar
classification system and definition of wetlandsswauch less than that in either eastern or
western Europe (Stevenson & Frazier 1999a,b). Thiansyéhat the information fields
recorded and the approach used have generally et btandardised. This of course is
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probably directly due to the fact that few Africabuntries are contracting parties to the
Ramsar Convention.

8.3 Generic suggestions for the standardisation of inventory
approaches
1. Mechanisms to develop indices and scorecards dameewvalue/benefits and site quality

10.

(status) should be developed to enable easy concation of the trends to be made to
the decision-makers and the public.

The presentation of data in wetland inventories khdiecome more accessible by
inclusion of summaries and the avoidance of poorfyanised bulky text descriptions in
favour of tabulated results.

The scope of data coverage in wetland inventoryiéies should attempt to incorporate
the information fields used in Ramsar Informatibeets. This would aid management of
trans-boundary wetlands and would facilitate regioand international wetland
assessments which can be utilised in African (dadad) policy and planning initiative.

Every effort should be made to cover all wetlandegyparticularly those types which are
currently under-represented in wetland inventoridss includes artificial wetlands, dune
slacks, wet mesotrophic grasslands, coral reef,bdamephemeral wetlands, seagrass
beds, maerl beds, and wetlands of less than 50 k&é. An attempt to systematically
collect information on the current extent of diffat wetland types in different countries
in the region should be carried out as a priority.

A program should be established to monitor chang#se areal extent of widespread rare
and threatened wetland types once a baseline ofotlggnal or current extent is
determined.

Standardised methodologies should be developedirddeat! to the objectives of wetland
inventory studies, such that for any given objegtstandard information fields should be
gathered using standard methodologies.

A standardised (generic) database format (and aofjwshould be developed for storage
and extraction of local, national, and internatiometland information that can be applied
throughout the African region.

More effort should be made to integrate wildlifensys (especially waterfowl) and
wetland surveys to avoid duplication of effort aedincrease the wider applicability of
information.

Regional and national inventories should be maddable in digital form as CD-ROMS
or downloadable files from the World Wide Web tchance access to the information
and to encourage greater levels of feedback ongelsaait the sites.

A review should be undertaken on the applicabibtyand-use and land cover mapping
information for the monitoring of changes in wetlaaxtent in the region.
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9 Priority areas for wetland inventory

9.1 Status of national level wetland inventory inf ~ ormation in African
countries

Although it was possible to generate estimateshefrtational wetland resource in all but a
few African countries, much of the data was notedé¢ of poor quality and likely to be
currently out of date. The majority of wetland aestimates examined by this report (though
by no means all) were approximations based on aftdéed aerial photography, soil and
vegetation maps, and limited reconnaissance stutiesresulting best estimates must also be
viewed with caution since accurate results caneajdnerated from inaccurate data.

Countries that have experienced or are currentbvith conflict are notably among those with
the greatest scarcity of data. In many of theses;abe only information identified in this
review was that provided by Hughes and Hughes (19@Ro made it clear that their
estimates were very approximate and probably ustierates. These countries include
Angola, Central African Republic, Chad, Ethiopia,tie@, Liberia, Libya, Mauritania, Niger,
Rwanda and Western Sahara. Other countries whigbaago have a paucity of information,
most probably due to capacity problems, are BdBimkina Faso Burundi, Cape Verde, Sao
Tome & Principe, Lesotho, Comoros, Mauritius, Mdiguatorial Guinea, Somalia, Sudan,
Swaziland and Togo.

Countries which have a low to intermediate levelaftland inventory information include
Cameroon, Democratic Republic of Congo, RepublicCaingo, Cote d’'lvoire, Djibouti,
Ghana, Guinea Bissau, Guinea, Madagascar, Malaosipdéo, Nigeria, Senegal and Sierra
Leone (see table 9.1).

A number of countries have marginally more inforimat and can be regarded as having an
intermediate level of wetland inventory informatidhough the scope and coverage greatly
varies. In these cases, there are genesalyificantgaps in either information about specific
wetland types or in national coverage; exampletuitec Algeria, Ghana, Uganda, Malawi,
Zimbabwe, Zambia, Tanzania, Kenya, Botswana, anibG#see table 9.1). Countries which
have information largely focusing on internatiogpatind nationally important wetlands
include the Gambia, South Africa and Ghana.

Many specific types of wetlands are frequently igmbin wetland inventory activities in
Africa. Wetlands of less than 10 ha in size weegjfiently underestimated in countries such
as South Africa, Zimbabwe and Zambia. Endorheic @antsseasonal wetlands (particularly
those which develop on a less than annual baseskiarilarly underestimated. Hughes and
Hughes (1992) note that the area of wetlands (édpheevater bodies) can be difficult to
assess since the size can vary seasonally, anramalyntra-annually. Artificial wetlands are
also frequently ignored in wetland inventories, eptcin a few cases where they are of
importance to waterbirds. These gaps should recaitemtion in future wetlands inventory
activities in the region.

It should be noted that additional materials foriéd have been identified since the analysis
stage of this review, and it is likely that thesdl veveal new information. Our findings must
therefore be viewed as preliminary.

The majority of wetland area estimates examinedhis/report were approximations, (often
based on dated aerial photography, soil and vegetataps, and limited field studies). The
resulting best estimates must therefore be view#tdaaution since accurate results cannot be
generated from such approximate data.
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Out of the 55 countries in the African region exaed in this review, only two of these can
be said to have quasi-adequate inventory data dlamvds, and these are South Africa and
Tunisia. However, several countries have plangtiate their wetland inventory information,
including Namibia, Uganda (to be confirmed), SoAfnica and Kenya. In Kenya, wetland
inventory courses and waterbird identification ammlinting techniques courses have been
conducted (and more are planned for 1999) in pegjpar for a planned national wetland
inventory which will be coordinated by the Kenyanildife Service and the National
Environment Secretariat (Ministry of Environmerithey are currently preparing a national

wetlands database utilising the methodologies pm@ted by the MedWet Initiative.

Table 9.1 Status of national wetland inventory information in African countries based on the GRoWI-

Africa dataset !

Little or no national wetland

inventory information

Some, but inadequate
national wetland
inventory information

Adequate information available, but
requires updating and more detailed
surveys

Angola Algeria South Africa
Benin Botswana Tunisia
Burkina Faso Cameroon
Burundi Republic of Congo
Cape Verde Democratic Republic of
Congo
Central African Republic Cote d'lvoire
Chad Djibouti
Comoros Egypt 2
Equatorial Guinea Gabon
Ethiopia 3 Gambia
Eritrea Ghana
Lesotho Guinea
Liberia Guinea-Bissau
Libya Kenya 4
Mali Madagascar
Mauritania Malawi
Mauritius Morocco
Niger Mozambique
Rwanda Namibia 5
Sao Tome & Principe Nigeria
Somalia Senegal
Sudan Sierra Leone
Swaziland Tanzania
Togo Uganda 6
Western Sahara Zambia
Zimbabwe
1 Note: these are preliminary assessments only
2 It has emerged that considerably more information on Egyptian wetland may exist than was included in the preliminary analysis

of the GRoWI dataset, however, it has proved to be very difficult to obtain this information.

3 There are plans for the development of a wetlands program in Ethiopia, and this may ultimately lead to national wetlands
inventory work. No further information is currently available.
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4 The Kenyan Wildlife Service have been working on a Wetland Conservation and Training Programme, in preparation for a
planned national wetland inventory program (1999-2002) to be undertaken by the KWS and the National Environment Secretariat
(Ministry of Environment).

5 A national wetland database is being established by the Ministry of Environment and Tourism, Namibia. It currently contains a
GIS and Namibian wetlands bibliography, information on Ramsar Sites, and shadow Ramsar sites, as well as rudimentary
information on other wetlands, totalling approximately 3000 records. A working version should be available for the Ramsar
Contracting Parties meeting planned for Costa Rica in May 1999.

6 It is known that Uganda has undertaken a preliminary national wetland inventory, however, obtaining the relevant information
has proved difficult. The current status of wetland inventory work in Uganda is uncertain.

9.2 Relevance to previous studies

Taylor et al (1995) produced a review of wetlandeimories in southern Africa, which
outlined the main wetland inventory activities metregion and provided estimates of the
national wetlands resources in 10 countries. Tal?e(®elow) compares the wetland area
values reported by Taylor et al (1995), and the eslastimated by the current study. The
values produced by the GRoWI review are comparalie those given by Taylor et al
(1995) with a few exceptions, notably Botswana,tBdfrica and Namibia.

The estimate of the national wetland resource its\Bana was estimated to be lower than that
given by Taylor et al (1995), despite the fact thath studies drew heavily on Hughes and
Hughes (1992). Moyo (1993) formed the basis of loest estimates for Botswana, but the
figures provided by Moyo were based on Hughes anghids (1992). Perhaps this serves to
demonstrate that the extraction of values from ypuék«tual sources is problematic, and is

open to subject bias and error. In this case, Md@93), Taylor et al (1995) and this study

examined the same source of wetland informationdenived different values.

The value provided by this study for South Afrissaimost double that given by Taylor et al
(1995). Although this may seem to be a significactease, the study by Cowan (1997) on
which the best estimates were based, is very cdmepsive and comprises the most recent
and detailed review of wetland inventory informatitn South Africa, and is likely to be
accurate. The estimate for Namibia is also highantthat given by Taylor et al (1995) even
though Taylor et al (1995) uses the same sourceriakst as were utilised in this study. These
were Simmons et al (1991), Hughes and Hughes (1868) data from the Ministry of
Wildlife and Tourism (personal communication).

Table 9.2 Comparison of wetland resource estimates in Southern Africa

Country National wetland resource (ha): National wetland resource (ha):
This study Taylor et al 1995

Angola 470,000-510,000 475,000

Botswana 2,247,655 2,831,000

Lesotho 20,0001 20,000

Malawi 2,248,150 1,500,000-2,891,000 2

Mozambique 2,563,185 2,412,200

Namibia 1,336,193~ 1,371,043 1,180,700

South Africa 754,540 3 460,000

Swaziland 10,000 4 10,000

Zambia * 12,187,228 11,329,720 5

Zimbabwe * 1,683,180 1,280,000

1.  The values in this study are based on those given by Taylor et al (1995) since no other estimates were identified.

2. Two estimates of wetland cover are given: 15.9% of land area (based on Agnew 1973) and 24.4% of land area (based on
Hughes & Hughes 1992).

33



3. The estimate of wetland cover is based on work by Cowan (1997), and is the most recent and comprehensive work on South
African wetlands to date.

4.  The values in this study are based on those given by Taylor et al (1995) since no other estimates were identified.

Approximately 5% of land area, stated as 3,800,000 ha, is estimated to be large wetlands and shallow water bodies, and a
further 10% of land area is dambo wetlands (approx. 7,529,720 ha) which combined, result in a total of 11,329,720 ha

Taylor et al (1995) values were used in the best estimate process (subjective comparison of data), for these countries, although
the values provided by Taylor et al (1995) were not themselves used as the best estimates.

10 Priority processes

This section provides brief recommendations peirigitto wetlands inventory activities as a
whole. It proved beyond the scope of this studyreoommend particular field survey
methods, or to provide instructions for wetlandeintory activities. Taylor et al (1995) covers
the relative merits and disadvantages of wetlanéritory methods used in southern Africa
and these are equally applicable throughout thz@fiegion.

Similarly, it would not be appropriate to enter tdebate on traditional field survey
techniques versus remote sensing techniques (duzde are discussed admirably by Taylor
et al (1995), and Grainger (1993), from analogausdtry studies). However, the process of
extracting and analysing data from the sources @airin this review, has revealed common
problems that could be easily avoided. For exanipleetland inventory data were presented
in a particular fashion, and if certain specifidcadaere routinely recorded for the benefit of
the reader (such as date of survey, objectivesyatidnd definition and coverage).

10.1 Establishing inventories

10.1.1 Preparatory activities

« Athorough review of previous studies and survaysentaken should be conducted prior
to any wetland inventory activity, to delineate gamd to benefit from lessons learned or
mistakes made. This should also include less ob\sousces such as academic material
and conference material, as well as conventionbwe inventories.

* Adequate time and resources should be allocatedufiding bodies and implementing
agencies) to review, and obtain existing wetlanativiory material for any given region
or country. As stated by Taylor et al (1995), uiges time and effort to establish the
existence of sources of information already av#labnd often there is repetition of
previous survey work because adequate efforts desasthe existing information base
have not been undertaken. This project has idedtseveral cases where source material
has quoted wetland area estimates taken from stubda had been comprehensively
updated by more recent studies, and therefore éstimates were out of date, and had
been supplanted by more recent and accurate data.

10.1.2 Background and setting to wetland inventory a  ctivities

e Information such as the history, development arttbmale of wetland inventories is
crucial for understanding the context of these istudnd should be described briefly
within reports. Information detailing contact persoand addresses is very helpful to
successive workers, as are plans for future aietdvitf the surveys are part of a longer-
term study, this should also be stated.

10.1.3 Objectives

e The objectives of wetland inventories should benidfied prior to the commencement of
wetland inventory activities (particularly thosevatving fieldwork). The objectives of
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wetland inventory activities should play a key rechoice of the most suitable wetland
inventory methodology to be used in any given paldr inventory program.

Wetland inventory activities should aim to make yismn for regular updating of
wetland information, and where appropriate shouldken provision for monitoring
changes in extent, distribution and loss of wettand

The objectives should be clearly stated in wetlangntory reporting and published
material.

Those coordinating wetland inventory activities ddo specifically aim to widely

disseminate wetland inventory material, and shaailthi to permit ready access to
wetland inventory information. This objective shouielature in all future wetland
inventory activities.

10.2 Updating or extending inventories

10.2.1 Wetland coverage

Certain wetland types were commonly excluded froetlamd assessments and these
included artificial wetlands (e.g. fish ponds, rjgaddy, reservoirs and dams) and natural
wetlands including dune slacks, humid sands, dambe$ mesotrophic grasslands,
seagrass beds, maerl beds, coral reefs, glacialpm wetlands. More attention should
be paid to these and similarly overlooked wetlamqks in future inventory studies.

10.2.2 Wetland definitions and classification of w etlands

Clear distinction should be made between the dmsmni of ‘marine wetlands’ and
‘coastal wetlands’, and ‘inland wetlands’. Extragtinformation on even broad wetland
categories is difficult when authors use the tetinag are ill defined or easily confused.
For example, some authors use the term ‘coastdhmelt’ to mean strictly saline and
brackish habitats and others use it to mean wetlamthe coastal zone (which often for
practical purposes mean coastal lowlands and incatps wetlands which experience no
tidal inundation).

A definition of wetlands should be always be givand it should be expressly stated
whether habitats such as floodplains, and openrvimtdies have been included in the
definition and whether they have been includedwetand survey.

Where wetland classification systems are usedgetsbsuld be stated and adequately
referenced.

10.3 Inventory content

10.3.1 Minimum information fields

Wetland area estimates and identification of whethetland area estimates are minimal,
maximal or average values (stating number of yaadswhich years the average value is
based on).

The geographical coordinates and general locatibrwetlands should always be
included, so that discrepancies involving the nawiesvetlands can be identified by
location. (For countries which are newly indeperiddénis very difficult identifying
wetlands which have been renamed, and adequateefprencing may reduce this
difficulty.)
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10.3.2 Recommended information fields

Obijectives of study.

Dates of field work (including season) and collatghould always be included, as well
as the known dates of any compiled information.

Description of methodologies used in fieldwork.

Resolution capabilities of remotely sensed data.

Definition of wetland used.

Classification scheme used (e.g. Ramsar, Cowa@dirine etc).

Inclusions/exclusions in coverage (e.g. excludingtlands of less than 100 ha, or
excluding open water bodies etc).

A summaryof the coverage and characteristics of the wetlagsburce including
tabulations where possible.

Contact points for data custodians or publishedsthair institutional details.
Contact details of persons undertaking fieldworkust always be provided.

Full referencing of primary source material shouldways be provided in
reviews/collations.

Ramsar Information Sheet data fields.

10.4 Wetland values and benefits

Information on wetland values and benefits showddrzluded in wetland inventories.
As a minimum this should constitute a textual digsicm of benefits, but preferably
should indicate the economic values for wetlanddgaand services.

A structure to aid the assessment of wetland bisnafid values using simple means and
local knowledge of wetland sites should be develofpa use in conjunction with
wetland inventories. This could take the form ofey or questionnaire which could be
spilt into sections under the headings of fisherigater supply, tourism, education,
hydrological functions etc, and the assessor ansgesreral questions under the
appropriate headings. Or it could take the fornadfble which should be completed,
with sections containing questions such as ‘appnaiely how many artisanal fishermen
use this site? Is this seasonal? Approximately vidéheir daily/weekly catch? Or this
could take the form of a matrix, which the assessowly adds tick marks where a
particular good or service is important. More effgltould be put into developing simple
ways of calculating the approximate total economidue of a wetland site in a
standardised manner.

The findings of wetland inventories that completeliminary assessments of the values
and benefits of a particular wetland site, shouddvidely disseminated in order to
demonstrate the values and benefits to policy nsa&ed management authorities.

10.5 Temporal scale/updating programs

It could be argued that low resolution comprehemshational surveys should be
undertaken as a priority to at least identify watldocations for more detailed study
later. However, in terms of resource conservatiepetition of detailed surveys at sites
thought to be at risk should also be a priority entaking.
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Wetland inventories must be regularly reviewed apdated otherwise data are likely to
be lost, become out of date and become of histdriterest only.

10.6 Presentation of data

A summary of the coverage and characteristics @ wetland resource, should
preferably be included in all wetland inventory emefnce material. It is exceedingly
difficult to construct a useful overview of an imtery reference by extracting values
and statistics from reams of text entries.

Local naming conventions of wetlands or locatiors @ften ignored, and authors may
use their own ‘version’ of a local name for a parar wetland. There are obviously
difficulties in translation, but more efforts shdube made to ensure that the local and
English (and French etc as appropriate) versionesaane included in inventory material
if it is intended for use beyond the local areagéide to the pronunciation of local
names may also be useful, (particularly where thressmes have not previously been
recorded, and are perhaps only known by local naraitiough this may not be
practicable for directory type inventories.

Key quantitative wetland inventory information skbypreferably not be presented in
block text format (where data such as coverage lasd estimates lay hidden in
sentences, perhaps with imprecise wording leadirepntambiguous interpretation). This
would aid the input of existing and future invetarformation into database format.

Maps of habitats and atlases should also presamnimamy area and type by area
information. Many maps examined did not containcales and/or other fundamental
spatial reference information such as geographiordmates. It is very difficult to
manually extract useful inventory or managementrimgtion out of most of the maps
examined for potential inclusion in the African alset.

10.7 Handling and storage of wetland inventory inf ~ ormation

Every effort should be made to store both the paper electronic versions of wetland
inventory information with both those coordinatiogconducting wetland inventory, and
also with international organisations such as them&r Bureau and Wetlands
International or a central clearing house (if andéveloped).

Electronic forms should preferably be stored in edarmat which is readily translatable
into either word processing packages or databases.

A standardised (generic) database format (and aodwshould be developed for storage
and extraction of local, national, and internatiomeetland information that can be
applied throughout the African region.

10.8 Availability and dissemination of inventories

Much material is currently available in draft fornaemains unpublished or has a limited
distribution. Considerably more effort should berated to ensuring that existing draft
reports are finalised, and resources permitting|igloed, preferably with some or all of
the information made available on the World WidebNe

Those undertaking to produce national bibliograglatabases, should also be aware that
the usefulness of such information is severely tbohiif there is no provision for
supplying the references to those who need themdiRg should be made available to
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ensure that national bibliographic databases dimiply supply a list of references, but
can also provide copies of the material upon relquése existence of such databases
should also be more widely advertised.

More emphasis should be directed toward publiskdhegtronic format material (e.g.
World Wide Web presentations) as well as any papesions of reports.

A central clearinghouse or structured informatietrieval system for wetland inventory
material should be put in place. It should be ndled identifying and obtaining wetland
inventory material for a particular country may laegely dependent on a network of
contacts and may chiefly rely on key individualsd@m organisations to supply or
provide access to data. It is likely that thesespes and organisations receive repeated
requests for information and a positive result mfidepends on the goodwill and
resources of these key individuals and organisstidihe current situation is that a
person or agency seeking information must firshiifg the ‘key players’, which in itself

is often a time consuming process. The retrievainédrmation can occasionally be
restricted due to deliberate actions on the pasoofie individuals who see a request for
information as an opportunity to offer their seesdor substantial fee rates, and who it
appears deliberately withhold information to inaesheir bargaining power.

11 Specific recommendations

The reader should also consult sections 8 andrifidoe detailed recommendations:

National wetland policies should be establishedd arational wetland inventory
programs commenced as a priority. These shoulddsn@red in such a way as to enable
easy updating and review.

Existing preliminary wetland inventories should bgpanded upon to form national
wetland inventories.

Existing wetland inventory material should be updain order to assess changes
(especially loss or gain). Where it does not alyeaxist, a baseline should be established
for measuring future changes in wetland area, foncand values, and more baseline
wetland inventory activities should be undertaken.

Dambos, and other specific wetlands types whichcareently under represented (e.g.
wetlands of less than 10 ha in size, artificial lards, endorheic and temporary
wetlands) should be included in any inventory aiis.

More efforts to integrate wetland surveys with béutveys should be made, and basic
wetland characteristics and function should be ndmh. Much bird count related
material was identified in this study, but oftereskh contained little useful wetland
information. For countries known to have few wetlaassessment or management
initiatives, it is especially important that orrothgists also examine and provide basic
wetland inventory information. The African WaterfoWensus database, which is
maintained by WI-AEME, has enormous potential tgisiswith this particularly in
certain West African and Central African countries.

The results of wetland inventory activities shold@ adequately advertised and
published, particularly on the World Wide Web, drleast disseminated to a wide
audience (including libraries).

Bibliographic databases set up to list informatsmurces of wetlands within a given
country should also provide details of where toaobtreference material, and provide
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contact details. Preferably, a system should babkshed where persons requiring
particular information could contact one agencythis information. A clearing house or
document supply centre would be very useful, anduldvoimprove information
accessibility in Africa enormously. Information #@whility should not depend on the
goodwill and resources of those in possession icpdar material, unless they were the
original authors.

«  Where only specific wetland types are included suavey this should be stated, and a
definition of this type provided. Inclusions andchssions should be clearly identified.

e Geographic co-ordinates, general location and nattesal and other) should be
included in wetland inventories, and where possidif® a map. This was frequently
lacking for much of the material examined for Afric

« Tomas Vives (1993) cited in Costa et al (1996)estdhat all wetlands, independent of
their importance, should be covered by a natiorelamds inventory. This is particularly
true in African countries, since the identificatiamd designation of internationally
important wetlands under the Ramsar Conventioiitigein its early stages, or has not
yet begun, (only 27 out of 55 countries in thisioegare contracting parties to the
Ramsar Convention).

« Wetland inventories should aim to closely follownetliormat given in the Ramsar
Information Sheets (RIS). This should serve to aidnagement of trans-boundary
wetlands and should facilitate regional and intéomal wetland assessments that can be
utilised in African (and global) policy and plangimitiatives.
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Annex 1 List of Persons/Agencies Contacted

Richard Odongo
Kenya Wildlife Services Training Institute, Naivasi@nya

Bas van Helvoort
Kenya Wildlife Services Training Institute, Naivasi@nya

Paul Mafabi
Ministry of Natural Resources, Wetlands Programidempala, Uganda

Holger Kolberg
Ministry of Environment and Tourism, Windhoek, Naabi

Embassy of Angola
Washington DC, USA

Gillian Gilbert
Royal Society for the Protection of Birds, (RSP83ndy, United Kingdom

Geoffrey Howard
IUCN Regional Office — Eastern Africa, Nairobi, Keny

Geoff Cowan
Ecosystems, Department of Environmental Affairs @odrism, Pretoria, South Africa

John Dini
Department of Environmental Affairs and Tourism, $ofifrica Wetlands Conservation
Programme, Pretoria, South Africa

Retha van der Walt
Department of Environmental Affairs and Tourism, $ofifrica Wetlands Conservation
Programme, Pretoria, South Africa

Herman Grove
Department of Environmental Affairs and Tourism, $oéifrica Wetlands Conservation
Programme, Pretoria, South Africa

Rod Randall
National Parks Board, South Africa

Namory Traoré
Direction Nationale de I'Aménagement et de I'EquigenRural, Bamako, Mali

Massoud AH Saad
Alexandria University Faculty of Science, OceanpgsaDepartment, Egypt

Ministerio das Pescas (Ministry of Fisheries)
Luanda, Angola

Ministerio da Agricultura e Desenvolvimento Runsliigistry of Agriculture and Rural
Development), Luanda, Angola

Zipangani M Vokhiwa
Environmental Affairs Department, Lilongwe, Malawi

Humphrey Nzima
Department of National Parks and Wildlife, Ministfy Tourism, Parks & Wildlife,
Lilongwe, Malawi
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Hassan H Bdliya
IUCN-Nigeria, Hadejia-Nguru Wetlands Conservationject, Kano, Nigeria

Sinaaye Mamba
Swaziland National Trust Commission, Lobamba, S\aazil

Ralph Girwood
Swaziland National Trust Commission, Lobamba, Svaazil

Chris Horrill
Tanga Coastal Zone Programme, Tanga, Tanzania

Miriam Zacharia
Ministry of Natural Resources and Tourism, Wildlidévision, Dar es Salaam, Tanzania

Josiah M Katondo
National Environment Management Council (NEMC), etls Programme, Dar es Salaam,
Tanzania

Kotchikpa Okoumassou
Direction de la Faune et de la Chasse, Divisiotad®rotection et de la Gestion, Lomé, Togo

Helida Oyieke
Centre for Biodiversity, National Museum of Kenydgirobi, Kenya

Anada Tiega
Ramsar Convention Bureau, Gland, Switzerland

Tim Jones
Ramsar Convention Bureau, Gland, Switzerland

Richard Luxmoore
World Conservation Monitoring Centre, Cambridgejtelsh Kingdom

Yousoof Mungroo
National Parks and Conservation Service, Ministnjagriculture, Fisheries & Cooperatives
Redult, Mauritius

Gaseitsewe T Laltsang
National Conservation Strategy (Co-ordinating) AgyerGaborone, Botswana

James Phiri
Environmental Council of Zambia, Lusaka, Zambia

Tabeth Matiza-Chiuta
IUCN-ROSA, Harare, Zimbabwe

Cecil Machena
Department of National Parks and Wildlife Managetnelarare, Zimbabwe

Margaret Lwanga
National Wetlands Conservation and Management Bnogre, Department of Environment,
Ministry of Natural Resources, Kampala, Uganda

Mr Justin Ecaat
National Wetlands Conservation and Management Bnogie, Department of Environment,
Ministry of Natural Resources, Kampala, Uganda

Augusto Correia
WWF — Fundacéo Natureza em Perigo, Maputo, Mozamebiq
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Anselmo Céser Gaspar
Ministry for the Coordination of Environmental Affaj Maputo, Mozambique

Tim Dodman
Wetlands International-AEME, West Africa Programmeakar, Senegal

Seydina Issa Sylla
Wetlands International-AEME, West Africa Programmakéar, Senegal

Bore Motsamai
National Environmental Secretariat, Prime Minist®ffice, Maseru, Lesotho

Our sincerest apologies to any person or instituéemay have inadvertently omitted from
this list.
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Annex 2 Best Estimates of Wetland Coverage

(see section 3.3 for a list of countries omittexhfrthis section)
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Country name  (

& Code)
ALGERIA Area (ha) Wetland
ALG MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Date of extraction 14 August 1998; area of man-made type is very
1 Ramsar database  |none 0 4,900 0 4,900 small, could not be separated from inland
Hughes and Hughes| figures for inland are mainly chotts ( salt pans). Coastal values
2 1992 001 121,380- 134380 585,500 8,000 714,880-727,880 Jvary due to annual variation in winter rainfall
Values are likely to be reliable, but scope and definition of
Britton & Crivelli marine/coastal wetlands is obviously different to Hughes and
3 1993 505 3,000 390,800 3,300 397,100 Hughes 1992.
Inventory was of northern wetlands only. Inland lakes (saline and
fresh water) =25,941 ha & wetlands ( muddy basins, flats &
Chown & Linsley marshes) =101,760 ha. Areas have been calculated from
4 1994 024 0 127,701 200 127,901 dimensions & therefore approximate.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 121,380- 134380 585,500 8,000 714,880-727,880

Notes/comments on best estimate

Hughes and Hughes estimates are fairly comprehensive including vegetated and open water bodies, and floodplains, hence the higher values.

Likely to be roughly accurate.

Date of best estimate

21-Aug-98
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Country name

(& Code)
ANGOLA
Area (ha) Wetland
AGO MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference

Reference author code

Spalding, Blasco and| Estimate of mangrove only. Data based on Hughes and Hughes
1 Field 1997 501 60,700 0 0 60,700 1992

1) It is noted by the author that the value for coastal wetlands is
probably much less than this figure. i) Values for inland are an

Hughes and Hughes underestimate: author provides descriptions of many wetland
2 1992 001 70,000 397,500 0 467,500 complexes, but the figures are not available.
3 Wenban Smith 1993 J002 110,000 0 0 110,000 Estimate of mangrove only. Based on WCMC 1992 data

GLCC www Date of extraction 22 July. Value is sum of Lake Gove 30,000 and
4 database none 0 55,000 0 55,000 Lake Calueque 25,000 ha only
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 70,000-110,000 400,000 ? 470,000-510,000

Notes/comments on best estimate

Hughes and Hughes state that coastal value is likely to be an underestimate and yet Wenban Smith provides a higher value for mangrove alone,
therefore a range for coastal is provided. For inland, the only estimate available is Hughes and Hughes

Date of best estimate

21-Aug-98

46




Country name

(& Code)

BENIN Area (ha) Wetland

BEN MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference

Reference author code

Spalding, Blasco and Estimate of mangrove only. Data based on Hughes and Hughes
1 Field 1997 501 1,700 0 0 1,700 1992

Estimate for 'marine /coastal' includes seasonally & high tide

Hughes and Hughes innundated lakes in the coastal plain. Estimate for inland is mainly

2 1992 001 175,790 129,000 0 304,790 floodplain & permanent swamp .
Estimate of mangrove only. Estimate by Baglo-M pers comm.

European Note: loss has been severe since the 1970's, though to be due to
3 Commission 1992|101 3,000 0 0 3,000 changes in water regime and human pressure.
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 175,790 129,000 0 304,790

Notes/comments on best estimate

Hughes and Hughes estimates are fairly comprehensive including vegetated and open water bodies, and floodplains, hence the higher values.

Likely to be roughly accurate.

Date of best estimate

21-Aug-98
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Country name

(& Code)
BOTSWANA Area (ha) Wetland
BWA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 0 6,864,000 0 6,864,000 Date of data extraction: August 14th 1998.
Hughes and Hughes
2 1992 001 0 2,243,250 4,405 2,247,655 Estimates should be fairly reliable
i) Inland value = Okavango delta (probably inc dry areas) . ii)
Manmade values = mainly dams. Author describes other sites inc
8 Moyo 1993 013 0 1,600,000 2,148 mining pools and sewage ponds, but areal values not provided.
200,500 0 Values for pans,lakes,marshes & rivers
Total wetlands value.Arguably Moyo's inventory could be regarded
1,800,500 2,148 1,802,648 as comprehensive in its coverage.
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
none 2,243,250 4,405 2,247,655

Best estimates (ha)

Notes/comments on best estimate

Hughes and Hughes 1992 are in fair agreement with Moyo 1993. Note that the Ramsar site area is much bigger than the area of the Okavango wetland itself

Date of best estimate

21-Aug-98
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Country name
(& Code)

BURKINA FASO

Area (ha) Wetland

BFA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 0 299,200 0 299,200 Date of extraction 14 August 1998
Ts = floodplain (total = approx 173100 ha) and floodplain
wetlands (total = approx 29650 ha). Several reservoirs & other
Hughes and Hughes artificial impoundments are described but unquantified in terms of
2 1992 001 0 364,958 ? 364,958 area. Lakes values are approximate.
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 0 364,958 ? 364,958

Notes/comments on best estimate

Hughes and Hughes is the only estimate

Date of best estimate

21-Aug-98

located that lists wetlands specifically. The Ramsar database also includes non-wetland area.
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Country name

(& Code)
BURUND! Area (ha) Wetland
BDI MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Ts = riverine swamps and floodplains combined. Value for lakes
Hughes and Hughes covers only Burundi's proportion where these lakes are
1 1992 001 0 499,000 0 499,000 transboundary ( eg Tanganyika & Tshohoha south)
2 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
100 O 0 0 0 0 0 0
Best estimates (ha) none 499,000 unknown 499,000

Notes/comments on best estimate

Hughes and Hughes is the only estimate for inland, presumably there are manmade wetlands, but these remain undescribed.

Date of best estimate

21-Aug-98
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Country name

(& Code)
CAMEROON
Area (ha) Wetland
CMR MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference

Reference author code

Spalding and Field
1 1997 501 249,400 0 0 249,400 estimate of mangrove only
2 Wenban Smith 1993 J002 306,000 0 0 306,000 estimate of mangrove only

European
3 Commission 1992|101 272,500 0 0 272,500 estimate of mangrove only. Values based on FAO 1980

i. Estimate for marine/coastal is area of 'tidal forest'. ii Estimate for

Hughes and Hughes inland lakes inc. CMR's proportion of lakes Barombi Mbo, Chad,
4 1992 001 300,000 2,255,613 0 2,555,613 Fianga, & Ossa. iii Type inland 'Ts' in this case is fldplain wetlands.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0
10
Best estimates (ha) 300,000 2,255,613 ? 2,555,613

Notes/comments on best estimate

Most sources of information broadly agree on the extent of coastal wetlands, with Hughes and Hughes incorporating all tidal forest not just mangrove.
Hughes and Hughes provide the only estimate for inland wetlands

Date of best estimate

21-Aug-98
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Country name

(& Code)
CENTRAL
AFRICAN
REPUBLIC Area (ha) Wetland
CAF MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Hughes & Hughes provide a short description of the wetlands, and
an approximate coverage value, however it appears that little hard
Hughes & Hughes data exists for CAF, and it is uncertain whether the value given
1 1992 001 - 3,150,000 il 3,150,000 here is comprehensive.
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 3,150,000 3,150,000

Notes/comments on best estimate

No other estimates other than Hughes & Hughes were identified and therefore must be used for the best estimate

Date of best estimate

28-Aug-98
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Country name

(& Code)
CHAD Area (ha) Wetland
TCD MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none - 195,000 0 195,000 Date of extraction 14 August 1998
A comprehensive estimate with the exception of a few small lakes.
A large floodplain near N'Djamena described by Hughes &
Hughes as '440 km long & between 25-125 km wide' has been
Hughes and Hughes| estimated to have a mean area of 3,000,000ha to improve the
2 1992 001 - 12,983,390 1,666,000 14,649,390 assessment
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) - 12,983,390 1,666,000 14,649,390

Notes/comments on best estimate

No other estimate other than Hughes and Hughes 1992 has been identified.
The Ramsar database does not cover wetlands exclusively, and does not cover the entire country

Date of best estimate

21-Aug-98
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Country name

(& Code)

DEMOCRATIC

REPUBLIC OF

CONGO Area (ha) Wetland

ZAR MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference

Reference author code

1 Ramsar database  [none 66,000 800,000 0 866,000 Date of extraction 14 August 1998
Estimate of mangrove only. Data based on NASA/GSFC & Uni

Spalding, Blasco and| Maryland data from NOAA/AVHRR (1km pixel) 1988 satellite
2 Field 1997 501 37,400 0 0 37,400 images.

Hughes and Hughes No estimate for coastal wetlands is given, otherwise the estimate
3 1992 001 0 14,551,095 0 14,551,095 is comprehensive

Ministere de

I'environnement These are the areas of national parks containing wetlands, the
4 1995 020 [66,000] [2,573,000] 0 [2,639,000) actual wetlands areas are not specified.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 37,400 14,551,095 ? 14,588,495

Notes/comments on best estimate

Spalding et al 1997 provide the only estimate for coastal wetlands. Both estimates are combined to derive a total best estimate

Hughes and Hughes provide the only estimate for inland wetlands

The Ramsar database areas cover more than just wetland area.

Date of best estimate

21-Aug-98
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Country name

(& Code)
CONGO (Republic
of)

Area (ha) Wetland

COG MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 0 438,960 0 438,960 Extraction date 14 August 1998; no wetland types available yet
Spalding, Blasco and Estimate of mangrove only. Data based on Hughes and Hughes
2 Field 1997 501 18,800 0 0 18,800 1992
Only COG's proportionof wetlands are included in transboundary
Hughes and Hughes wetlands. ii many mosaic wetland types, so difficult to classify type
3 1992 001 740,000 11,686,500 0 12,426,500 by area.
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 740,000 11,686,500 ? 12,426,500

Notes/comments on best estimate

Hughes & Hughes 1992 estimate for marine includes mangrove, mud flats & water bodies, & possibly estuarine area. Inland area includes floodplain wetlands.
No areas for manmade were identified.

Date of best estimate

21-Aug-98
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Country name
(& Code)

COTE D'IVORIE

Area (ha) Wetland

Clv MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Date of extraction 14 August 1998; although inland types are
1 Ramsar database  [none 19,400 0 0 19,400 listed, the sites are completely coastal/marine
Spalding, Blasco and Estimate of mangrove only. Data based on Hughes and Hughes
2 Field 1997 501 64,400 0 0 64,400 1992 with some additonal info added by authors.
ii Detailed values are given for coastal lagoons ( separated into
swamp and open water values) total here = swamp & o/w. ii
Hughes and Hughes Range of values given for inland impoundments. iii) Values for
3 1992 001 173,470 ? 105,000-172,000 | 278,470-345,470 Jinland riverine wetlands not provided, but thought to be significant
Values cover coastal wetlands only (includes 9000 ha open water
4 Nicole et al 1994 014 292,330 0 0 292,330 lagoon/estuary)
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 292,330 ? 105,000-172,000 | 397,330-464,330

Notes/comments on best estimate

Nicole et al 1994 was comprehensive in its coverage of coastal wetlands. Inland values are not known,

Manmade values are only provided by Hughes and Hughes 1992.

Date of best estimate

21-Aug-98
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Country name

(& Code)
DJIBOUTI
Area (ha) Wetland
DJI MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
i) Estimate of mangrove only. ii) Data based on 1985 Landsat

Spalding, Blasco and| MSS satellite imagery and Forgiarini & Cesar 1987. Vegetation et

1 Field 1997 501 1,000 0 0 1,000 resources pastorales 1: 250,000
R = salt pans/flats and Q= saline lakes which vary in size

Hughes & Hughes according to season. Tidal wetlands inc mangrove & saltmarsh are|
2 1992 001 0 37,200 0 37,200 also described, but unquantified
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 1,000 37,200 ? 38,200

Notes/comments on best estimate

Spalding and Blasco present estimates of mangrove , whereas Hughes and Hughes provides no coastal wetland values, and vice versa for inland wetlands.
No data for manmade wetlands were identified

Date of best estimate

21-Aug-98
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Country name  (

& Code)

EGYPT Area (ha) Wetland

EGY MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference

Reference author code
1 Ramsar database  |none 105,700 ? ? 105,700 Date of data extraction August 14th 1998.

Spalding, Blasco and| i) Estimate of mangrove only. ii) Data based on a regional skletch
2 Field 1997 2998 86,100 0 0 86,100 map by Sheppard (1992) ie unreliable data.

Hughes and Hughes Does not include Suez canal, lower nile irrigated area, and new
3 1992 001 2,634,550 711,200 0 3,345,750 valley oases, otherwise fairly comprehensive
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
100 O 0 0 0 0 0 0
Best estimates (ha) 2,634,550 711,200 0 3,345,750

Notes/comments on best estimate

Hughes and Hughes is the only comprehensive assessment identified to date.

Date of best estimate

21-Aug-98
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Country name

(& Code)

conen Area (ha) Wetland

GNQ MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference

Reference author code

Spalding, Blasco and Estimate of mangrove only. Data based on Hughes and Hughes
1 Field 1997 501 27,700 0 0 27,700 1992

Hughes and Hughes Very little information is provided. No mention of freshwater
2 1992 001 27,700 0 0 27,700 wetlands or manmade wetlands
S 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 27700 ? ? 27700

Notes/comments on best estimate

No other information is available, and therefore Hughes and Hughes aproximate estimate must be used

Date of best estimate

21-Aug-98
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Country name

(& Code)

ERITREA Area (ha) Wetland

ERI MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference

Reference author code

Spalding, Blasco and| i) Estimate of mangrove only. ii) Data based on personal
1 Field 1997 2998 58,100 0 0 58,100 communications with Chris Hillman and Liz Ross.
2 0 0 0 0 0 0 0
B8 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 58,100 0 0 58,100

Notes/comments on best estimate

Due to boundary changes when Eritrea declared independance from Ethiopia in 1993, information appears to be scant.
However, information on wetlands is available but is difficult to extract from wetlands which fall within the existing Ethiopia boundaries.
This task requires more time than the GRoOWR project could provide, and should be examined more thoroughly in the future.

Date of best estimate

21-Aug-98
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Country name

(& Code)
GABON
Area (ha) Wetland
GAB MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 648,000 432,000 0 1,080,000 Date of data extraction August 14th 1998
Values are derived from fieldwk in 1992 and map studies. Other
values also given-total length= 615km sandy beach habitat: 49km
coastal brackish lagoons. Data not given for area of estuarine
2 Schepers et al 1993 J003 257,500 0 0 257,500 waters ( which is significant area)
GLCC www Values for Lake Onangue only. Data for other lakes not
3 database none 0 20,000 0 20,000 provided.Unsure of wetland type.
Estimate for mangrove only.Estimate based on 1:150000 1993
Spalding, Blasco and| &1994 vegetation maps by Fontes & Fromard, with minor
4 Field 1997 501 175,900 0 0 175,900 corrections by Blasco.
5 Wenban Smith 1993 J002 250,000 0 0 250,000 Estimate of mangrove only. Based on WCMC 1992 data
Estimate for marine = "tidal forest in broadest sense" ie not just
Hughes and Hughes mangrove. Estimate for inland includes rivers, streams,
6 1992 001 350,000 3,968,875 0 4,318,875 floodplain,riverine swamp & ‘swampy rain forest"
European Estimate of mangrove only. Basis of estimate or reference not
7 Commission 1992  |010 250,000 0 0 250,000 provided.
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
. 4,144, 775-
Best estimates (ha) 175,900-257,500 | 3,968,875 2 4,226,375

Notes/comments

Schepers and Marteijn 1993 estimates based on field wrk & map wrk.
Spalding, Blasco and Field 1997 estimates based on map work also

Schepers and Marteijn 1993 also provide estimates of total length of sandy beach habitat= 615km and coastal brackish lagoons =49km .

Hughes and Hughes 1992 is the nearest estimate we have for inland that is comprehensive.

Date of best estimate

22-Jul-98
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Country name

(& Code)
GAMBIA
Area (ha) Wetland
GMB MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 10,000 10,000 - 20,000 Date of data extraction August 14 1998
European
2 Commission 1992|010 60,000-67,000 0 0 60,000-67,000 [Based on Saenger at al 1983.Values for Gambian River basin.
Total Value incs: Gambia Saloum, Gambia River Natl Pk: Kiun
West, Jakhaly Swamp, but NOT mangrove areas, or Bund Road
3 De Bie 1990 009 ? ? ? 13,627 Lagoon, Banjul. Therefore value is likely to be underestimate.
Spalding, Blasco and
4 Field 1997 501 74,700 0 0 74,700 Estimate for mangrove only
Hughes and Hughes
5 1992 001 45,000 ? ? 45,000 Very little information is provided.
Total value given encompasses "uncultivated and cultivated
swamps" covering 81,276 ha & 33,344 ha respectively, &
Dep Parks & Wildlife mangrove 66,688ha. Figures are based on FAO data 1994 ( which
6 Mgt 1997 015 0 0 0 181,308 in turn are based on 1983 aerial photos)
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 74,700 106,608 ? 181,308
Notes/comments
Based on the assumption that Spalding, Blasco & Field 1997 have accurate estimates for mangrove, and that the Department Parks and Wildlife Management
have a good overall estimate of wetlands (probably not including open water bodies), then inland wetlands probably account for approximately 106,000 ha
Date of best estimate 21-Aug-98
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Country name

(& Code)
GHANA
Area (ha) Wetland
GHA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference

Reference author code
1 Ramsar database  [none 171,150 6,534 726 178,410 Date of data extraction 14th August 1998

European No figures given due "to lack of recent data". Good ecological
2 Commission 1992 101 0 0 0 0 description provided though.
3 0 0 0 0 0 0 0

Spalding, Blasco and Estimate for mangrove only. Based on undated UNEP-GRID
4 Field 1997 501 21,400 0 0 21,400 project AVHRR (1 km pixel) satellite imagery

Hughes and Hughes
5 1992 001 117,800 460,050 895,225 1,473,075 Fairly comprehensive.

Piersma & Ntiamoa- Open water areaof Songor lagoon and Keta lagoon, (Volta
6 Baidu 1995 117 64,500 0 0 64,500 estuary) only.
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 117,800 260,050 895,225 1,473,075

Notes/comments

Hughes and Hughes 1992 provides the nearest to a comprehensive assessment available

Date of best estimate

21-Aug-98
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Country name

(& Code)
GUINEA
Area (ha) Wetland
GIN MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 225,011 - - 225,011 Date of data extraction August 14th
Spalding, Blasco and Estimate of mangrove only. Data derived from 1979-80 aerial
2 Field 1997 501 308,300 0 0 308,300 photos, updated using Landsat MSS 1984-1985-1986 imagery.
Areas for several small lakes and manmade were not available.
Status of some coastal mangroves is also uncertain, and one area
Hughes and Hughes that did exist in 1980 is now thought to have been reduced
3 1992 001 200,500 121,500 ? 322,000 significantly ( and not included here)
4 Wenban Smith 1993 |002 223,000 0 0 223,000 Estimate of mangrove only. Based on WCMC 1992 data
European
5 Commission 1992 010 260,000 0 0 260,000 No basis of estimate or reference given.
Values for manmade are rice fields in freshwater swamp areas.
Also approx 4,200km of tidal creek in mangrove areas
Altenburg and van (260,000ha). All values are based on late 1980's data updated by
6 der Kamp 1991 011 290,500-310,000 0 31,200 321,700 - 341,200 Jarial reconnaissance & ground survey between 1988-1990
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 250,000 121,500 ? 371,500

Notes/comments on best estimate

A conservative estimate for coastal wetlands is given due to likely conversion to rice culture.

Hughes and Hughes provides the only estimate for inland wetlands.

Date of best estimate

21-Aug-98
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Country name

(& Code)
GUINEA-BISSAU
Area (ha) Wetland
GNB MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference

Reference author code

1 Ramsar database  [none 39,098 - - 39,098 Date of data extraction August 14th 1998
Estimate of mangrove only. Data taken from a generalised map

Spalding, Blasco and hand drawn by Scott Jones in 1990 based on IGN (1981) map

2 Field 1997 501 364,900 0 0 364,900 data, but updated to show forest loss.
Very little information is provided and the estimate for coastal

Hughes and Hughes wetlands approximate since losses are known to have occurred
3 1992 118 200,000 ? 0 200,000 due to clearance, but no figures are available
4 Wenban Smith 1993 J002 236,000 0 0 236,000 Estimate of mangrove only. Based on WCMC 1992 data

European Values not available due to transboundary description of wetlands
5 Commission 1992 |10 ? 0 0 0 ( not per country estimates)
6 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0

200,000-364,900 ? ? 200,000-364,900

Best estimates (ha)
Notes/comments on best estimate

All values are approximate and so at best only a range of values can be suggested.

Date of best estimate 21-Aug-98
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Country name

(& Code)
KENYA
Area (ha) Wetland
KEN MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none - 48,800 - 48,800 Date of data extraction August 14 1998
Spalding, Blasco and Estimate of mangrove only. Based on Desol (1995) " a vegetation
2 Field 1997 501 96,100 0 0 96,100 map of kenya".
i) Marine value for mangrove only. i) inland value may also
Crafter, Juguna & included manmade wetlands,but not stipulated by Crafter et al
3 Howard 1992 008 53,000 87,000 ? 140,000 1992. Types of wetland included in inland estimate not given.
TS =cumulative total for 'grassy’ & 'swampy flooplains', & Tp
=cumulative total for 'swamps' and 'pans'. Several wetlands,
Hughes and Hughes 2,710,690- flplains & swmps are described but not quantified & values for |
4 1992 001 69,000-90,000 2,641,690 0 2,731,690 are for Tana River only, ie values may be an underestimate.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 96,100 2,641,690 ? 2,737,790

Notes/comments on best estimate

Spalding et al 1997 & Hughes and Hughes 1992 have good agreement on mangrove area.

Hughes and Hughes inland wetlands include floodplains & this is probably why the estimate is so much larger than that of Crafter et al 1992
No estimates for manmade wetlands have been identified.

Date of best estimate

21-Aug-98
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Country name

(& Code)
LESOTHO
Area (ha) Wetland
LSO MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
No area values are provided however it is noted that "there are
extensive bogs & spongelands in the high rainfall areas of the
mountains...montane bogs cover tens of thousands of hectares,
Hughes and Hughes mostly above 2300m..small swamps & fldplains occur in the
1 1992 001 ? ? ? lowlands"
Taylor, Howard &
2 Begg 025 - ? ? 20,000 This is given as 'approximate wetland area'.
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) ? ? ? 20,000

Notes/comments on best estimate

The total value from Taylor Howard and Begg has been used for the best estimate, though it must be noted that this value is approximate

Date of best estimate

21-Aug-98
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Country name

(& Code)
Liberia
Area (ha) Wetland
LBR MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Other values: length (km) of A:streams in i) coastal areas=140 ii)
hill areas=505: B rivers in i)coastal areas=185 ii) hill areas=435 iii)
mtn areas=80: C creeks in i) coastal areas 380 ii) hill areas=1335
1 Gatter 1988 004 33,140 0 9,000 42,140 highland areas=600. sml coastal lagoons=429
article in german,but appears to be based totally on work from
2 Gatter 1988(b) 006 33,140 0 0 33,140 Gatter 1988 (ICPB)
GLCC www
3 database none 12,000 0 0 12,000 value for Lake Piso only
Spalding, Blasco and| Estimate for mangrove only. Value based on undated UNEP-
4 Field 1997 501 42,700 0 0 42,700 GRID project AVHRR (1 km pixel) satellite imagery
Hughes & Hughes Many wetland sites are described but remain unquantified and
5 1992 001 39,750 0 0 39,750 therefore the values must be an underestimate
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 42,700 ? 9,000 51,700

Notes/comments on best estimate

Although Spalding et al 1997 could be an over estimate due to the large pixel size of the satellite imagery, there should be reasonable accuracy.
Gatter 1988 provides the only estimate of manmade wetlands.

Date of best estimate

22-Jul-98
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Country name  (

& Code)
HBYA Area (ha) Wetland
LBY MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
This source covers only coastal wetlands and only some of these.
Meininger, Wolf et al Several freshwater wetlands are noted, but no area values are
1 1994 018 3,150 0 0 3,150 provided. Information is slim.
2 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) ? ? ? ?
Notes/comments on best estimate
A best estimate is not possible
Date of best estimate 21-Aug-98
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Country name

(& Code)
MADAGASCAR
Area (ha) Wetland
MDG MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Estimate of mangrove only. Data based on Faramala Miadana

Spalding, Blasco and| Harisoa (1996) data which is based mainly on 1972-79 Landsat
1 Field 1997 501 340,300 0 0 340,300 satellite imagery.

Hughes and Hughes Estimates for f/w & b/w coastal lagoons are approximate. Total
2 1992 001 371,747 340,000 32,300 744,047 value is correct.
3 Wenban Smith 1993 J002 326,000 0 0 326,000 Estimate of mangrove only. Based on WCMC 1992 data

Estimate of mangrove only. Based on Kiener 1966, though

European authors state " it is likely that present are of mangroves does not
4 Commision 1992 010 327,000 0 0 327,000 differ widely from Kiener 1966" NJS disagrees.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10

340,300-371,747 340,000 32,300 712,600-744,047

Best estimates (ha)

Notes/comments on best estimate

All estimates for coastal wetlands are in approximate agreement, however, Spalding et al 1997 is likely to be accurate due to use of satellite imagert
(albeit in 1972-70) and Hughes and Hughes provides a higher estimate and therefore a range has been sugggested for coastal wetlands.
Only Hughes and Hughes provide an estimate for inland and manmade wetlands and is therefore used as a best estimate.

Date of best estimate

21-Aug-98
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Country name

(& Code)
MALAWI Area (ha) Wetland
MWI MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 0 224,800 0 224,800 Date of data extraction : August 14th 1998
Value for Tp inland probably alos includes some
Hughes & Hughes seasonal/intermittent wetlands. There are several sites which are
2 1992 001 0 2,248,150 0 2,248,150 described but are unquantified.
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 2,248,150 2,248,150

Notes/comments on best estimate

Although Taylor, Howard and Begg 1995 also contained wetland area information, it was based on Hughes & Hughes, with mention of earlier ( 1980's) work
which we have been unable to obtain for this review. It seems that there are additional wetland areas of dambos, (Taylor et al 1995), but there is
discrepancy over the area of dambos. It should be noted that the Hughes & Hughes estimate which has been used for the best estimate is probably

an underestimate

Date of best estimate

28-Aug-98
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Country name

(& Code)
MALI
Area (ha) Wetland
MLI MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference

Reference author code

1 Ramsar database  [none - 162,000 - 162,000 Date of data extraction: August 1998
Estimate includes Lakes Oualado, Debo, & Horo, the Seri Plain
2 De Bie 1990 831 0 2,162,000 0 2,162,000 and the inner delta of the Niger river
TS = river floodplains.Many floodplains are mentioned but

Hughes and Hughes unquantified. R actually refers to wet /humid sands ( 'daias'’) (ie not|
3 1992 001 0 3,560,400 69,000 3,629,400 really wetland type R).
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 3,560,400 69,000 3,629,400

Notes/comments on best estimate

The estimate by Hughes and Hughes includes floodplain wetlands which proabbaly accounts for the higher estimate that De Bie 1990.
Hughes and Hughes is the only estimate for manmade and therefore must be used as a best estimate

Date of best estimate

21-Aug-98
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Country name

(& Code)
MAURITANIA
Area (ha) Wetland
MRT MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 1,180,800 7,800 0 1,188,600 Date of data extraction August 14th 1998
Spalding, Blasco and| Estimate of mangrove only. Data based on Hughes and Hughes
2 Field 1997 501 1,040 0 0 1,040 1992
The coastal estimate includes mud flats as well as mangrove.
Hughes and Hughes Several pans are desciribed but not included in the estimate of
3 1992 001 63,000 568,388 37,500 668,888 inland, since no area values were given.
Estimate included the Banc A'rguin, Senegal river delta system,
Aftout es Sahel & several lakes. Value given does not include
some sites for which coverage is unknown & therefore likely to be
4 De Bie 1990 009 ? ? ? 1,196,000 an underestimate.
Van Wetten et al This inventory gives detailed decsriptions of inland wetland sites in
5 1990 021 0 83,895 0 83,895 the south of Mauritania only.
This is not an inventory, and contains no area information,
however, it does list 90 wetlands with a rating score of biodiversity
Lamarche & and conservation importance. Useful for planning inventory
6 Gowthorpe yr=? 022 ? ? ? ? activities.
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 2 ? 2 668,888-1,196,000

Notes/comments on best estimate

It is difficult to make a best etsimate since De Bie 1990 appears to be comprehensive, but provides a total estimate almost twice that given by
Hughes and Hughes 1992. An approximate range estimate is suggested.

Date of best estimate

22-Jul-98
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Country name

(& Code)

MOZAMBIQUE Area (ha) Wetland

MOZ MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference
Reference author code
Many lakes, floodplains, pans, lagoons & swamps are described

Hughes and Hughes without quantification, and therefore the values provided here must
1 1992 001 260,530 1,950,785 266,500 2,477,815 be an underestimate

Spalding, Blasco and| Estimate of mangrove only. Based on Ministerio da Agricultura
2 Field 1997 501 345,900 0 0 345,900 (1980) Mapa Florestal.
B 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 345,900 1,950,785 266,500 2,563,185

Notes/comments on best estimate

Itis not clear in all cases whether some of the swamps described in Hughes & Hughes in certain lowlands are f/w or brackish water, & may have been attributed
to inland when they are in fact coastal. Many inland wetlands & lakes are not quantified which may redress this imbalance. Therefore the value for
coastal wetlands given by Spalding is retained as the best estimate for marine. The Hughes & Hughes values for inland and manmade

are used for best estimates of those types. The estimates must be regarded as approximate.

Date of best estimate

28-Aug-98

74



Country name

(& Code)
MOrocco Area (ha) Wetland
MAR MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 10,200 380 10,580 Date of data extraction August 14 1998
Hughes and Hughes 25 artificial impoundements occur but are not quantified. Ts inland
2 1992 001 33,200 27,880 ? 61,080 encompasses marshland and floodplain.
Britton & Crivelli
3 1993 505 29,300 43,800 7,500 80,600 Values are likely to be reliable
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 29,300-33,200 27,800-43,800 7,500 64,600-84,500

Notes/comments on best estimate

Both Britton & Crivelli 1993 & Hughes & Hughes1992 give apparently reliable estimates. They are in close agreement for the coastal wetlands,
but not for inland, and unusually the Hughes and Hughes estimate is lower than that of another.
There is no reason to assume that one is more accurate than the other and so a range for inland has been given.

Date of best estimate

21-Aug-98
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Country name

(& Code)
NAMIBIA
Area (ha) Wetland
NAM MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 29,600 600,000 - 629,600 Date of data extraction August 14 1998
R inland = pans, & Tp =swamps. Several manmade sites and
Hughes and Hughes inland pans are described, but areas not quantified, therefore total
2 1992 001 9,850 1,073,003 2,500 1,085,353 value is an underestimate
A national wetland inventory is underway utilising aerial photos,
Ministry Environment ground survey and collation/review. No area values available at
3 & Tourism database |016 ? ? ? 0 present.
Data is taken from a wetlands workshop in which authors
presented info on various wetland types. Overall it seems
1,336,193- comprehensive though some area values were absent, eg karst
4 Simmons , et al 1991§023 6,500-7,000 1,322,160-1,353,66 7,533 1,368,193 wetlands,some river mouths & manmade.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
. 1,322,160- 1,336,193
Best estimates (ha) 6,500-9,850 1,353,660 7,533 1,371,043

Notes/comments on best estimate

It is difficult to judge which is more accurate for coastal Hughes and Hughes 1992 or Simmons et al 1991, so a range of values has been chosen.
Hughes and Hughes 1992 inland and manmade estimates are underetsimates and therefore the values given by Simmons et al 1991
have been chosen for inland and manmade best estimates

Date of best estimate

22-Jul-98
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Country name

(& Code)
NIGER Area (ha) Wetland
NER MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none - 220,000 0 220,000 Date of extraction August 14th 1998
Values given are underestimates since many wetlands are
Hughes and Hughes described but no area values are given. Salt pans and irrigation
2 1992 001 - 1,764,950 ? 1,764,950 waters are described but not quantified
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) - 1764950 ? 1764950

Notes/comments on best estimate

No other estimates were identified and therefore Hughes and Hughes is used for the best estimate.

Date of best estimate

14-Aug-98
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Country name

(& Code)
NIGERIA
Area (ha) Wetland
NGA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Spalding, Blasco and Estimate of mangrove only. Based on undated UNEP-GRID
1 Field 1997 501 1,113,400 0 0 1,113,400 project AVHRR (1 km pixel) satellite imagery
Hughes and Hughes Total area of particular wetland types identified by Hughes &
2 1992 001 828,775 946,460 123,000 Hughes I,K, Sp Ts & O (type O=lake Chad)
Total area of broad types including the Niger Delta, the
Niger/Benue river system, the Komadugu Yobe, the Ngadda,
Yederam and El Beid rivers, & the Cross river ie mostly swamp,
518,000 4,580,600 0 floodplain & riverine forests.
1,346,775 5,527,060 123,000 6,996,835 Total area of wetlands described in Hughes and Hughes 1992
3 Wenban Smith 1993 002 3,238,000 0 0 3,238,000 Estimate of mangrove only. Based on WCMC 1992 data
European
4 Commission 1992 010 1,824,000 0 0 1,824,000 Estimate of mangrove only. Based on 1960's and 1970's data.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
. 1,346,775 - 6,996,835 -
Best estimates (ha) 3,238,000 5,527,060 123,000 8,888,060

Notes/comments on best estimate

Total area given by Hughes and Hughes for marine coastal all types is much less than that given by Wenban Smith for mangrove alone.
There is no obvious explanation for this. Therefore a range between the 2 values is suggested for marine and coastal wetlands
The only estimates for inland and manmade wetlands are those given by Hughes and Hughes and therefore these have been used for best estimates.

Date of best estimate

28-Aug-98
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Country name

(& Code)
RWANDA Area (ha) Wetland
RWA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Hughes and Hughes
2 1992 001 0 348,100 0 348,100 Values are approximate.
& 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 348,100 348,100

Notes/comments on best estimate

No other wetland area estimates other than Hughes and Hughes 1992 have been identified

Date of best estimate 22-Jul-98
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Country name  (
& Code)

SENEGAL
Area (ha) Wetland
SEN MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 73,720 26,000 - 99,720 Date of data extraction August 14th 1998
Spalding, Blasco and Estimate of mangrove only. Data based on USGS (1985) with
2 Field 1997 501 183,000 0 0 183,000 some modifications
Hughes and Hughes Areas for individual wetland types at sites where the areas are
3 1992 001 371,000 16,000 0 quantified
Values given for each category ( inland and marine/coastal) are
very approximate since for areas such as the Senegal Delta it is
137,000 647,000 - difficult to quantify these areas as separate types.
508,000 663,000 1,171,000 Total area of wetlands
4 Wenban Smith 1993 |002 169,000 0 0 169,000 Estimate of mangrove only. Based on WCMC (1992) data
European Values not available due to transboundary description of wetlands
5 Commission 1992  J010 ? ? ? ? ( not per country estimates)
Total value incl: the Natl Pks Casamance, Djoudj, lles dela
Madeleine, Langue de Barbarie: the Biosphere Reserve Saloum:
the reserves Point de Kalissaye, Popenguine & Guembeul: Gurer
Lake: the delta & upper Senegal river: not coastal
6 De Bie 1990 009 ? ? ? 277,266 lakes.Underestimate.
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 508,000 663,000 ? 1,171,000

Spalding et al

Date of best estimate

Notes/comments on best estimate

1997 and Wenban Smith 1993 cover only mangroves. De Bie 1990 also includes coastal islands within the estimate
& therefore Hughes and Hughes provides the most comprehensive estimate currently available

21 Aug 1998
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Country name
(& Code)

SIERRA LEONE

Area (ha) Wetland

SEL MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference

Reference author code

Spalding, Blasco and| Estimate of mangrove only. Based on undated UNEP-GRID
1 Field 1997 501 169,500 0 0 169,500 project AVHRR (1 km pixel) satellite imagery

No area values are provided for the riverine wetlands and several

Hughes and Hughes lakes which are described and therefore the value will be a
2 1992 001 170,600 108,820 0 279,420 underestimate
3 Wenban Smith 1993 J002 250,000 0 0 250,000 Estimate of mangrove only. Based on WCMC 1992 data
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
Best estimates (ha) 170,600 108,820 ? 279,420

Date of best estimate

Notes/comments on best estimate

21-Aug-98

Spalding et al 1997 and Hughes and Hughes 1992 are in agreement for the coastal wetlands, Wenban Smith is based on coarse data, and
so Hughes and Hughes has been chosen as the best estimate for coastal wetlands.
Hughes and Hughes provide the only estimate for inland wetlands
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Country name

(& Code)
SOMALIA
Area (ha) Wetland
SOM MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
i) Estimate of mangrove only. ii) Data based on Hughes and
Spalding, Blasco and| Hughes (1992) with additions by Blasco. Noted as unreliable
1 Field 1997 501 91,000 0 0 91,000 estimate
Many tidal marsh & mangrove sites are listed but unquantified.
Karst lakes & sinkholes & small endorheic depressions are listed
Hughes and Hughes as common & numerous, but also unquantified. Therefore total
2 1992 001 ? 600,000 ? 600,000 value is underestimate.
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 91,000 600,000 691,000

Notes/comments on best estimate

Since only one estimate per wetland type has been identified, we can only use those figures.

Date of best estimate

21-Aug-98
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Country name  (
& Code)

SOUTH AFRICA

Area (ha) Wetland

ZAF MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 223,068 266,930 - 489,998 Date of data extraction August 14th 1998
Spalding, Blasco and| Estimate of mangrove only. Based on Hughes and Hughes 1992
2 Field 1997 501 33,500 0 0 33,500 but noted as approximate estimate
3 Cowan 1997 019 276,367 276,911 201,262 754,540 very comprehensive review of wetland coverage in South Africa
Hughes and Hughes
4 1992 001 0 0 0 0 (to be calculated yet)
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 276,367 276,911 201,262 754,540

Notes/comments on best estimate

Cowan 1997 conducted a very thorough review of wetlands in S Africa,and his data has been used for the best estimate,
though Cowan has stated that many smaller wetlands are not included in this estimate. Therefore, value given here must be an underestimate

Date of best estimate

21-Aug-98

83




Country name

(& Code)
SUDAN
Area (ha) Wetland
SDN MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Spalding, Blasco and i) Estimate of mangrove only. ii) Data based on a regional sketch
2 Field 1997 501 93,700 0 0 93,700 map in Sheppard (1992). Data noted as likely to be unreliable.
Estimate for inland & manmade wetlands appears to be
comprehensive, though there is no estimate for coastal wetlands,
Hughes and Hughes & there are a number of floodplains & water bodies which are
3 1992 001 0 4,155,900 311,500 4,467,400 described but not quantified.
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 93,700 4,155,900 311,500 4,561,100

Notes/comments on best estimate

Spalding et al 1997 provide the only estimate of coastal wetlands & Hughes and Hughes provide the only estimate of inland and manmade wetlands.

Date of best estimate

22-Jul-98
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Country name

(& Code)

SWAZILAND Area (ha) Wetland

SWzZ MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference
Reference author code
there are no wetlands of major importance however the existence

Hughes and Hughes of small areas of swamp, peat bog, pools & reed filled dam ponds
1 1992 001 0 ? ? 0 and dam lakes are mentioned but unquantified.

Taylor, Howard & Value is approximate since there are no reliable data for
2 Begg 025 - 0 ? 10,000 Swaziland.
3 0 0 0 ? 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0

- ? ? 10000

Best estimates (ha)

Notes/comments on best estimate

The best estimate is still likely to be very approximate

Date of best estimate

21-Aug-98
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Country name

(& Code)
TANZANIA
Area (ha) Wetland
TZA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Estimate of mangrove only. Data based on summary map of a
Spalding, Blasco and more detailed mangrove forest inventory supported by NORAD,
1 Field 1997 501 245,600 0 0 245,600 based on aerial photos taken in 1988/89
re inland: wetland types uncertain, but quoted as "permanent or
seasonal f/w swamps & seasonal fldplains"= 2.7 million ha. In
Kamukala& Crafter adddition shoreline figures are given = coast length 1000km, Lake
2 1993 005 200,000 2,700,000 85,000 2,985,000 Nyasa 305km. Lake Tanganyika 650km : lake Victoria 1420km.
3 Wenban Smith 19931002 134,000 0 0 134,000 Estimate of mangrove only. Based on WCMC 1992 data
Ts =cumulative floodplain area Tp = swamp/wetland/papyrus.
O=lake open water area. Some sites are described but not
Hughes and Hughes quantified, ie underestimate. Some areas have been calculated
4 1992 001 196,000 8,389,286 83,300 8,668,586 from average length x breadth dimensions.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
. 8,674,286-
Best estimates (ha) 200,000-245,600 8,389,286 85,000 8,719,886

Notes/comments on best estimate

Hughes and Hughes 1992 coastal wetlands estimate is an underestimate and therefore Kamukala &Crafter's estimate (which is similar) for coastal wetlands
is possibly also an underestimate. A range of values for coastal has been suggested using the Spalding et al 1997 estimate as a maximum value

Hughes and Hughes 1992 inland wetlands estimate is comprehensive and includes floodplains.
Kamukala &Crafter's 1993 estimate and Hughes and Hughes 1992 estimate for manmade is very closely matched.
The higher value has been chosen since the source material for Kamukala &Crafter is more recent

Date of best estimate

28-Aug-98
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Country name

(& Code)
TO60 Area (ha) Wetland
TGO MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none 0 194,400 0 194,400 Date of data extraction August 14th 1998
Hughes and Hughes Estimates are approximate and mid range values where annual
2 1992 001 44,400 73,200 ? 117,600 differences occur
3 0 0 0 ? 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
Best estimates (ha) 44,400 73,200 ? 117,600

Notes/comments on best estimate

Hughes and Hughes 1992 provides the only estimate of wetland area in Togo found to date

Date of best estimate

21-Aug-98
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Country name

(& Code)

TUNISIA Area (ha) Wetland

TUN MARINE/COASTAL INLAND MANMADE TOTAL NOTES

Reference

Reference author code
1 Ramsar database  |none - 12,600 - 12,600 0

Britton & Crivelli
2 1993 505 96,100 819,000 0 915,100 Values are likely to be reliable

Chown & Linsley
3 1994 024 29,960 830,830 0 860,790 Includes important bird areas only.

Inventory is comprehensive & (probably) includes all wetlands,
however, many area values have been calculated from
1,316,786- dimensions, some areas are not given, some are average values
4 Hughes et al 1994 J007 113,084 1,182,915-1,207,915 20,787 1341,786 ( wet/dry values), & some data is from 1928.
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 O 0 0 0 0 0 0
] 1,182,915- 1,316,786-

Best estimates (ha) 113,084 1,207,915 20,786.50 1341,786

Notes/comments on best estimate

Hughes et al 1994 was very comprehensive and is the most recent study, however some data is rather dated,
but is probably the best estimate of wetland area currently available.

Date of best estimate

21-Aug-98
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Country name

(& Code)
UGANDA
Area (ha) Wetland
UGA MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  [none - 15,000 - 15,000 Date of data extraction August 14th 1998
There are 45 wetland sites listed., 21 of these have unknown
areas. The 45 sites are sites proposed for inventory, and therefore
Scott, Omoding et al this is not a comprehensive listing of wetlands in UGA. Value
2 1993 012 0 3,590,770 0 provided here is open water lakes.
Value provided here is for fldplain wetlands and swamps ( not
0 860,933 - 963,323 0 lakes).
4,451,703-
4,451,703-4,554,093 4,554,093 Total value in summary sheet =open water + wetland area.
Hughes and Hughes O=open water lakes Tp = lacustrine swamps Ts mainly riverine
3 1992 001 0 4,874,575 0 4,874,575 swamps & floodplains
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
. 4,451,703- 4,451,703~
Best estimates (ha) none 4,874,575 ? 4,874,575

Notes/comments on best estimate

The lower value suggested by Scott et al and the higher value suggested by Hughes and Hughes 1992 have been combined to produce a range

of values for a best estimate of inland wetlands.

Date of best estimate 21-Aug-98
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Country name

(& Code)
AR Area (ha) Wetland
ESH MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Hughes and Hughes Figures are approximate. Tidal marshes are said to occur, but
1 1992 001 ? 72,430 0 72,430 there is no quantification.
2 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) ? 72430 0 72430

Notes/comments on best estimate

Hughes and Hughes is the only source of information on wetlands in the Western Sahara as yet identified.

Date of best estimate

21-Aug-98
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Country name

(& Code)
ZAVBIA Area (ha) Wetland
ZMB MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
1 Ramsar database  |none 0 333,000 0 333,000 Date of data extraction August 14th 1998
Area for manmade includes Lake Kariba ( 241,200ha). Type Ts
inland includes 986,500ha of wetland described as 'swamps &
Hughes amd Hughes] floodplains' & 1,674,100ha of floodplain. Value for P inland is
2 1992 001 - 4,133,028 454,200 4,587,228 actually a combination of floodplain lakes & floodplain
The total estimate is not sub divided into types, but described as
Taylor, Howard, & follows: large wetlands including 'shallow open waters'
3 Begg 1995 025 = ? ? 11,400,000 =3,800,000ha. A further 7,600,000ha are dambos
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) 11,733,028 454,200 12,187,228

Notes/comments on best estimate

It is difficult to make a best estimate where estimates differ so widely. However, it appears that Taylor et al 1995 & Hughes & Hughes are in broad agreement
for large wetland areas ( 3,800,000ha & 4,587,228ha respectively) However Taylor et al provide a further figure of 7,600,000ha for thousands of dambos,
suggested by Chidumayo 1992 which increases the area substantially. So, the figures for dambos have been added to the Hughes & Hughes inland estimate
to derive a comprehensive value for wetlands. Dambos do not appear to have been assessed by Hughes and Hughes so the best estimate should not

be an overestimate/duplication

Date of best estimate

28-Aug-98
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Country name

(& Code)
ZIMBABWE
Area (ha) Wetland
ZWE MARINE/COASTAL INLAND MANMADE TOTAL NOTES
Reference
Reference author code
Tsinland = mid Zambezi valley & Mana pools only. R inland =

Hughes and Hughes seasonal pans (though noted as difficult to estimate). 6 manmade
1 1992 118 58,500 324,680 383,180 = Zim's proportion of Lake Kariba.

Taylor, Howard &
2 Begg 1995 025 ? ? 1,280,000 Value given is total areaof wetlands
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0
Best estimates (ha) none 1,358,500 324,680 1,683,180

Notes/comments on best estimate

Taylor, Howard & Begg's figures are based on a survey by Whitlow 1985 who suggested that there are approximately 1.3 m ha of dambos in Zimbabwe,
Hughes & Hughes suggest that there are some 58,500 ha of inland natural wetlands ( not including dambos) therefore the best estimate

for inland is comprised of a combination of these two estimates. It is uncertain whether manmade wetlands were included in Whitlow's assessment

of wetlands, but it is assumed they are not. Therefore the manmade estimate from Hughes & Hughes is also incorporated in the total best estimate

Date of best estimate

21-Aug-98
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Annex 3 Definitions and Abbreviations

Ramsar Region The Ramsar Bureau has adopted a system wherebyriesiane
assigned to one of the following administrative aegorting
regions: Africa, Asia, Eastern Europe, Neotropicsorthl
America, Oceania and Western Europe.

Regional Scale A scale which encompasses all or the vast majofityountries
within one Ramsar region.

Supra-regional Scale A scale which is greater than the Regional scdlehvnormally
encompasses several countries within sBmy or moreRamsar
regions but not covering each and every countnhiwithose
Ramsar regions.

Sub-regional Scale A scale which is greater than the national scdiekvnormally
encompasses several countries within amyRamsar region but
not covering each and every country within that Bammegion.

Wetland Inventory Assessment Sheet

This consists of a series of sheets designed ttuateaand summarise wetland
inventory material. These are completed for eaah erery inventory source which
contains useful coverage and attribute data. Thailslefrom these sheets are then
entered into the GRoWI database. Wetland Inventdsgessment Sheets are not
completed for sources which are deemed to betlsf lise for inventory purposes.

Wetland According to the Ramsar Convention, wetlands ameas of
marsh, fen, peatland or water, whether natural nificéal,
permanent or temporary, with water that is staticflowing,
fresh, brackish or salt, including areas of mariraer the depth
of which at low tide does not exceed six metresaddition, the
Ramsar Convention (Article 2.1) provides that wads ‘may
incorporate riparian and coastal zones adjacettigovetlands,
and islands or bodies of marine water deeper thamstres at
low tide lying within the wetlands’.

Wetland Inventory For the purposes of this project the definitioh ‘wetland
inventory material’ is necessarily broad, and engasses
standard wetland inventories carried out speclficébr this
purpose, but also includes material, which doescoostitute a
wetland inventoryper se(e.g. Hughes et al 1994, A Preliminary
Inventory of Tunisian Wetlands). Relevant NGO materGO
material, conference proceedings, workshop mateaad
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eriss

GO

NGO
WI-A
WI-AEME
WI-AP
WIAS
GRoWI

academic/research material were also consideredvetknd
inventory material.

Environmental Research Institute of the SupergiSuoientist
Governmental organisation

Non-governmental organisation

Wetlands International-Americas

Wetlands International-Africa, Europe, Middle East
Wetlands International-Asia Pacific

seeWetland Inventory Assessment Sheet

Global Review of Wetland Resources and Priorfised/NVetland Inventory
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1 Introduction

The objectives of this review were to assess thengxand adequacy of the information given
in national and regional inventories of wetlandshie Asia region, especially for their use in
assessing the global status of wetland resourdes. study was undertaken by Wetlands
InternationatOceania in association with Global Environment Netw Since the work was
a component of the global study described elsewihettés publication, the overall objectives
and background to the study are not given here.

This report analyses the extent and adequacy of¢tland inventory information in the Asia
Region, which for the purposes of this report hasrbdefined as stretching from Pakistan in
the west to Japan and China in the east and Indomethe south. It follows the boundaries
of the Asia Region for the Wetlands Convention,eptcthat the countries to the west of
Pakistan (Central/West Asia/Middle east) are ex@luds they are covered in a separate
chapter. Figure 1 is a map showing the boundatiiefegion.
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Boundaries are not authoritative

Figure 1 Map of the Asia region



2 Information sources

2.1 Methods used to obtain wetland inventory infor mation

The objective of this project was to review pubdidhinventories of wetlands at the national
and supra-national (regional) levels to determhegrtvalue as a baseline for studies on the
trends of wetland degradation and loss. Howeveralise most of the inventories examined
did not give a complete picture on the area of anets in the respective countries, some
supplementary reference material was also examined.

Five approaches were used to identify wetland itorges and other materials:

« review of materials held by Wetlands Internatioofdices in Asia and Oceania
e computerised library search in Australia and Asia

e Internet search

e questionnaires (Annex 1) sent to each Ramsar dtytreord/or other governmental and
non-governmental agencies in each Asian countrikisgedetails on national wetland
inventories

« correspondence and other communication with wetkaqerts in the region.

The analysis presented in this report is basecheravailable published inventories and the
additional information obtained from questionnaiegsl correspondence. The study focused
on material at the national and regional level.

2.2 Summary of information sources reviewed

Wetland inventory information at the national angra-national scale was found to be very
limited. In Asia, 27 inventories were reviewed (&ld). However, because some of the
inventories were multi-country reports, a totaB&fcountry reports were reviewed.

Eighteen replies were received to the questionrmdicalated.

The analysis of information on wetland inventoryowk the diversity of materials and
approaches that have been used (Annex 3). Key dioim the analysis are detailed in
table 2. It is notable that most of the inventoriesre of recent age (less than 10 years old),
that a substantial proportion were not in Engliahd that few were stored in electronic
(readily accessible) form.



Table 1 Wetland Inventory reports used in the analysis for the Asia rgion

Title States included Date
(see Annex 2 for codes)
Supra-national Inventories of Important Sites
A Directory of Asian Wetlands BGD, BTN, BRN, MMR, CHN, IND, IDN, (1989
JPN, KHM, PRK, KOR, LAO, MYS,
MNG, NPL, PAK, PHL, SGP, LKA, THA,
VNM
A Status Overview of Asian Wetlands BGD, BTN, BRN, MMR, CHN, IND, IDN, (1989
JPN, KHM, PRK, KOR, LAO, MYS,
MNG, NPL, PAK, PHL, SGP, LKA, THA,
VNM
A Directory of Wetlands of the Middle East IRN, AFG 1995
National Inventories of Important Sites
Wetlands in China CHN 1990
Indonesian Wetland Inventory IDN 1986
Indonesian Wetland Inventory — Update 1997 IDN 1997
Malaysian Wetland Directory MYS 1987
An Inventory of Nepal's Wetlands NPL 1996
A Directory of Wetland of DPR Korea PRK 1996
An Inventory of Wetlands of the Lao PDR LAO 1996
A Directory of Philippines Wetlands: A Preliminary Compilation of [PHL 1990
Information on Wetlands
Japanese Wetland Inventory of International Importance, JPN 1989
especially as habitat for waterbirds
Directory of Indian Wetlands INO 1993
Wetland Ecosystems and its Importance in PR Korea KOR, PRK 1995
Report on Conservation Measures for Important Areas of Crane [PRK 1996
in East Asia
Wetland Type Inventories
World Mangrove Atlas BHR, BGD, BRN, MMR, KHM, CHN, IND,1997
IDN, IRN, JPN, MYS, PAK, PHL, SGP,
LKA, THA, VNM
Japan Marine Coastal Survey 1980 JPN 1981
Tideland Reclamation in Korea KOR, PRK 1995
Japan Marine Biotic Environment Survey in the 4 National JPN 1994
Survey. Vol. 1. Tidal Flats
Mudflats in Korea KOR 1998
Data Book on World Lake Environments — Asia and Oceania MMR, CHN, IND, IDN, JPN, KHM, MYS, (1995
NPL, PHL, THA, VNM
Other Inventories
Land Use Map of Peninsular Malaysia MYS 1979/90
Reservoirs of Sri Lanka and their Fisheries LKA 1988
Inventory of Goose Habitat in Japan JPN 1994
A Survey of Coastal Wetlands and Shorebirds in South Korea, KOR 1988
Spring 1988
Surveys for large waterbirds in Cambodia March—April 1994 KHM 1995




Table 2 Key attributes of the wetland inventories reviewed

Attribute

Analysis (n = 28)

Inventory type:
Publication date:

Publication format:

Language:

Publication format:

Availability of information:

Data storage:

Implementation agencies:

73% of the inventories were classified as site directories.
Most of the information has been published since 1990 (70%).

Information has been published by a diversity of organisations, the most common
being NGO formal publications (44%).

59% of the information was in English. Information in other languages included
Japanese (4), Korean (3) and Chinese (1). Two publications contained information in
three languages.

The most common format of accessed information was paper documents (81%).
Most of the information reviewed was from published sources (93%).

Most of the inventory information was stored as paper products (74%). Electronic
storage accounted for 8%.

Inventory studies had been implemented by inter-governmental organisations (11%),

national governments (11%), more than one agency (41%), international NGOs
(15%) and academic institutions (15%).

Funding sponsor: The most common primary funder of inventory information was national government

organisations (26%).

3 Extent and adequacy of wetland inventory informa  tion

3.1 Objectives

The most important attribute of the inventorieshisir objective/s. The review showed that
inventories could be divided into four differenttegories based on their primary objective
and hence the type and coverage of the data intlutlee three categories are discussed
below (table 3).

Table 3 Summary of the number and types of inventories reviewed

Inventory Type Number reviewed Number country recor ds
Important site inventories 16 58
Wetland type inventories 7 33
Other inventories 4 4
Total 27 95

The first class of inventories included wetlandsnarily on the basis of their biodiversity
value. These have been termed ‘important site ioves’. In Asia, 60% (n=27) of the
inventories reviewed were of this nature. The mjaf these inventories were compiled to
identify or describe wetlands of national and in&gronal importance based on the criteria of
the Ramsar Convention. These inventories are pwebean the form of ‘site directories’
which contain an account of each wetland site. @b site inventories include only a
sample of the wetlands in the country and are Hiaseards larger less modified wetlands
and protected areas.

In Asia, the ‘important site inventories’ were parily initiated to contribute to or build on
the regional publicationg& Directory of Asian WetlandéScott 1989) andA Directory of



Wetlands in the Middle Eag¢Bcott 1995). Much of this information has alse@mg@ublished
as national inventories, eg Democratic People’suBkp of Korea (North Korea) (Chong
Jong-Ryol et al 1996), Japan (IWRB Japan Commit8&9), Philippines (Davies et al 1990),
Indonesia (Silvius et al 1987). Overview documemiye also been developed using this
inventory information (eg Scott & Poole 1989, Haam§-hoon 1995).

The second group of seven inventories covering@iry records focused on a particular
wetland ecosystem or habitat type such as mangrtalkess or tidal flats, and records the total
area of the habitat in a particular country or eegiExamples include thé&orld Mangrove
Atlas (Spalding et al 1997) and ti&econd National Survey on the Natural Environment:
Marine Coastal Survey RepdiEnvironment Agency of Japan 1981). These invéssdnave
been called ‘wetland type inventories’.

Seven ‘other’ inventory types were reviewed. Thesee all national in scope and developed
in response to a variety of objectives, from a foan land use (Wong 1975, 1979) to
waterbird surveys (Miyabayashi 1994, Mundkur et18B5), to potential inland fisheries
(De Silva 1988). These inventories vary in the amdl types covered (eg mangroves,
freshwater lakes, reservoirs, coastal wetlands) @mprehensiveness (important sites for
waterbirds, a sample of lakes, wetland protectedsgr

3.2 Wetland definitions and classifications

3.2.1 Definition of wetlands

Approximately half of the inventories contained efidition of the wetland resource being
inventoried, while in a further quarter of casesauld be inferred. The definitions and
classifications used in the inventories varied adiog to the objectives and the implementing
agencies.

The Ramsar Convention on Wetlands defines wetlasds

areas of marsh, fen, peatland or water, whetheraadr artificial, permanent or temporary, with
water that is static or flowing, fresh, brackishsait, including areas of marine water the depth of
which at low tide does not exceed six metres (Ra@savention Bureau 1997).

Almost all of the important site inventories usevetland definition that is compatible with
that of the Convention. Some inventories used diftath Ramsar definition, such as the
Directory of Asian Wetlands which excluded coradfeeand other exclusively marine systems
(Scott 1989).

3.2.2 Classification of wetlands
Over two thirds of the inventories used a wetlaladgification system.

The Ramsar Wetland Classification was developed9@0 (Matthews 1993). In 1996 the
Conference of Parties to the Ramsar Conventionedgre modify and extend the Ramsar
classification system (Ramsar Convention Bureau/ 18®&inex 4). The changes made to the
classification systems are shown in Box 1.

While none of the inventories reviewed applied fihk Ramsar classification, most used a
classification that had complementarity elementsicMof the inventory information draws
from the classification system developed for theeBliory of Asian Wetlands (Scott 1989).
This project pre-dated the development of the Ramisasification. The classification used
by Scott (1989) has 22 classes of which 15 are tmmgntary with the Ramsar classification.
There are considerable differences with the clasgibn of six of the wetland types (Box 2).



Box 1 Differences between the 1990 and 1996 Ramsar  Wetland Classification Systems

1.

‘Riverine Floodplains’ (Inland Wetlands — 4) are recognised as a complex of wetland types and
described by their component parts (R, Ss, Ts, W, XF, XP).

‘Permanent and seasonal, brackish, saline or alkaline lakes, flats and marshes’ (Inland Wetlands —
7) are described in terms of seasonality of flooding and physical characteristics (Q, R, Sp, Ss).

‘Alpine and tundra wetlands’ (Inland Wetlands — 14) are divided into ‘alpine’ (Va) and ‘tundra’ (Vt).
‘Subterranean karst wetlands’ have been added (Zk).

‘Irrigated land and irrigation channels: rice fields, canals , ditches’ are divided into irrigated lands
(including rice fields) (3) and ‘canals and drainage channels’ (9).

Box 2 Differences in wetland classification betwee  n Scott (1989) and the Ramsar Convention
Bureau (1997)

1.

‘Small offshore islands, islets’ are not covered in the Ramsar classification. However, parts of these
sites would be described as ‘rocky marine shores’ and ‘sand, shingle or pebble beach’ in the
Ramsar classification.

The ‘estuaries and deltas’ class only includes ‘estuarine waters’ under the Ramsar classification.

There are major differences in the classification used for ‘oxbow lakes, riverine marshes; freshwater
lakes and associated marshes (lacustrine); and freshwater ponds (under 8 ha), marshes, swamps
(palustrine)’. Under Ramsar these wetlands are classified in terms of ‘permanent freshwater lakes
(over 8 ha), includes large oxbow lakes’; ‘seasonal/intermittent freshwater lakes (over 8 ha)’;
‘permanent freshwater marshes/pools; ponds (below 8 ha), marshes and swamps on inorganic
soils’; ‘seasonal/intermittent freshwater marshes/pools on inorganic soil’.

‘Seasonally flooded grasslands, savanna, palm savanna’ are described under the Ramsar
classification as ‘seasonal/intermittent freshwater marshes/pools on inorganic soil, includes sloughs,
potholes, seasonally flooded meadows, sedge marshes’; ‘shrub-dominated wetlands, shrub
swamps, shrub-dominated freshwater marsh, shrub carr, alder thicket; on inorganic soils’;
‘freshwater, tree-dominated wetlands, includes freshwater swamp forest, seasonally flooded forest,
wooded swamps; on inorganic soils’.

‘Flooded arable land, irrigated land’ is classified under Ramsar as ‘irrigated land; includes irrigation
channels and rice fields’ and ‘seasonally flooded agricultural land’.

The Scott (1989) classification did not include ‘subterranean karst and cave hydrological systems’.

More elaborate wetland classification systems Hasen developed in national inventories.

For example, the Indonesian Wetland Database fitag®gin system divides wetlands into

3297 possible types (Wibowo & Suyatno 1997). THassification system accommodates
other systems such as the Ramsar ClassificatiomgRaConvention Bureau 1997) and the

classification system used for the Directory ofaksWetlands (Scott 1989).

The Ramsar classification has not been used imnthentories of specific wetland types (eg

tidal flats, lakes, mangroves). However, in mangesathe classification is comparable. For

mangroves there is a recognised problem with toleision or exclusion dilypa(Spalding et

al 1997). The inclusion of ‘tidal freshwater swafopests’ in the Ramsar classification may

compromise direct comparison with information framangrove inventories.



3.3 Geographic scale

The ‘geographical scale’ of each inventory has b#assified into four groups:
« 1 global (covers global extent of wetland type)

e 6 supra-national (more than one country, but noibaj)

¢ 19 national (complete country)

e 1 sub-national (only part of the country).

The global inventory included in this analysis wasWorld Mangrove AtlagSpalding et al
1997) which included reviews of the areal extentnaingroves in all countries in the region,
(except the Maldives). Some other global informasources were referred to, suchReefs

at Risk(World Resources Institute 1998) and Web basemtnmdtion sources from the World
Conservation Monitoring Centre (World Conservatidonitoring Centre 1998). However,
none of these provided precise information on statuhe national level in a comprehensive
manner.

The regional inventories were primarily inventorigsimportant wetlands which included

individual country reports of important sites (aating to Ramsar related criteria). Scott
(1989) and (1995) are the best examples of a sgsiienapproach to such regional

inventories. The national reports covered eithgeiories of important wetlands according
to Ramsar or other related criteria, or inventodeghe areal extent of specific habitat types,
such as mangroves or coastal mudflats.

3.4 Inventory methods

The methods for undertaking the inventories wegmiicantly different according to the
objectives of the inventory.

3.4.1 Important site inventories
The compilation ofA Directory of Asian Wetland&Scott 1989) involved the collection of
data through four main channels:

e establishment of ‘wetland working groups’ or ‘wetth committees’ in almost every
country to coordinate the preparation of inventwmaé the national level (in some cases a
researcher was employed for several months to dentiy@ data)

« establishment of national networks of contactsheaith a ‘national coordinator’ who
was responsible for the compilation of data int@s/country

« direct contact with individuals or institutions Wwiexpertise on particular sites or species
e areview of recent literature.

Emphasis was placed on obtaining recent informdtiom individuals who were at the time
working on wetlands in the respective country attie lattention was given to older literature.
In a few countries (Mongolia, Cambodia and Bhut&anyas not possible to set up working
groups or identify a coordinator. In these casedriformation was based on the literature and
expatriate experts’ knowledge of the respectiventgu

The various national inventories of important wedla were mostly expanded versions of the
country section in the regional inventory. In moases the initial report was circulated as it
was (or in translated form) to a broad range ofonal contacts with a request for updated
information on existing sites or new sites for ugibn in a national inventory.



Following the completion of the Directory of AsiaWetlands a number of countries
translated their country report and sought additi@@mment from national experts. In China
the translated text was circulated to about 80 €enorganisations and experts, of which
over 50 sent new information. Another major sodoraupdating was information in over 220
papers and books published in China over the piegdive years together with unpublished
information from several major conferences. Theultesy publication (Lu 1990) contained
more than twice the information in the DirectoryAsfian Wetlands and added 19 extra sites.

In other expanded national inventories extra fiedw was undertaken to check or
supplement the initial work (eg Indonesia and Philes).

3.4.2 Wetland type inventories
Mangrove and tidal flats inventories made extensaaof Landsat and other satellite imagery.

The World Mangrove AtlagSpalding et al 1997) project developed a GIShef éxtent of
mangroves from data obtained at the national |eiké original sources of data included
satellite imagery, aerial photography, topogragimd other maps.

By contrast, the information in thBata Book on World Lake Environments — Asia and
Oceania(Kira 1995) andahe Inventory of goose habitat in JapéMliyabayashi 1994) were
generated from collation of information and fieldwat each site.

3.4.3 Other inventories

Methodology varied according to the objectives + éaample land-use inventories used
similar methods to the wetland type inventories gathered information on all land uses
rather than the extent of a particular wetland type

3.5 Extent and adequacy according to inventory typ  es (objectives)

3.5.1 Overview

Wetland inventory information was reviewed coveri2g) of the 29 countries in the Asian
Region (as defined for this review). In some camgginal inventory information has been
published in several forms. For example the Phitipp inventory information developed for
the Directory of Asian Wetlandbas been published in three forms: the region@ctbry
(Scott 1989), an expanded national report (Davies £990) and reviewed in the regional
status overview (Scott & Poole 1989). This needseadaken into account when considering
the number of ‘inventory records’ for each country.

Overviews of national wetland inventory were idéed for India (Gopal & Sah 1995) and
China (Lu 1995).

No national or supra-national inventories were tified that assessed the total area of all
wetlands within the geographic extent of the ineent As such the inventory data reflects
only a sample of the extent and number of wetlawittsin each country.

The lack of comprehensive coverage within the gaolgic scope of inventories was primarily
because the inventories had other foci, such asmekt of high or special biodiversity value
(56%), special habitat (11%), or more than onesdsi%).

A profile of the wetland inventory information rewred according to main objectives (type)
of the inventory is shown in table 4. In the caésupra-national and global inventories the
inventory type is recorded against each countthéninventory.



Table 4 Summary of wetland inventory information reviewed for the Asian region

Country Number of Inventory type

inventory

records Important wetlands Wetland type Other
Afghanistan 1 1
Bangladesh 3 2 1
Bhutan 2 2
Brunei 3 2 1
Cambodia 5 2 2 1
China 2 4 2
India 5 3 2
Indonesia 6 4 2
Iran 2 1 1
Japan 8 3 4 1
Kazakstan 0
Kyrgyzstan 0
Laos 3 3
Malaysia 6 3 2 1
Maldives 0
Mongolia 2 2
Myanmar 4 2 2
Nepal 4 3 1
North Korea 4 3 1
Pakistan 3 2 1
Philippines 5 3 2
Singapore 3 2 1
Republic of Korea 8 5 2 1
(South Korea)
Sri Lanka 4 2 1 1
Tajikistan 0
Thailand 4 2 2
Turkmenistan 0
Uzbekistan 0
Vietnam 4 2 2
Total 95 58 32 4

3.5.2 Important wetland site inventory

The most common type of inventory in the regiornths inventory of important wetlands
according to the criteria of the Ramsar Conventfoiotal of 58 country reports are included in
the various documents of this type in the regiohe humber of important wetland sites
identified in the countries of Asia, according t@kiations at different levels, are shown in table
7.



The major inadequacy of these inventories is thk ¢d detail on the boundaries and extent of
each wetland type within the sites. This means ithist not possible to derive data on the
extent of wetland types. It will also not be possito conduct an update of the inventory to
assess changes in the extent and distribution tmebtypes at each site.

3.5.3 ‘Wetland type’ inventory
For discussion purposes these inventories havedierled into studies of the area of natural
and human-made wetlands.

Natural wetlands

Information on the extent of wetlands has been igdeé in ‘wetland type’ specific studies.
This information generally relates to wetlands wect economic value such as mangroves,
swamp forests, coastal wetlands and artificial avets. Table 5 gives details on the status of
wetland type inventories for selected habitats.

‘Human-made’ wetlands

Detailed information is available on ‘human-madetthands. However, much of this
information has not been reviewed during the staslyhe study has focused on national level
inventories of natural wetlands. In addition thivimation on human-made sites is generally
found in different formats from a wide variety afemcies.

Potential sources of information are listed below:

e Agquaculture (eg fish/shrimp) ponds — national anl-sational data held by government
agencies involved in agriculture and fisheries aidernational governmental
organisations such as the Food and Agriculture sgéion (FAO) and World Bank.

* Ponds; includes farm ponds, stock ponds, smallstafgenerally below 8 ha) — national
and sub-national data held by government agenmiedvied in agriculture and fisheries.

« Irrigated land; includes irrigation channels armkriields — national and sub-national data
held by government agencies involved in agriculttaed water resources and
international governmental organisations such a®© F#nd World Bank. Summary
information is published by FAO on the area of fie&d harvested (as shown in table 9).

« Seasonally flooded agricultural land — national anld-national data held by government
agencies involved in agriculture and internatiogal’ernmental organisations such as
FAO and World Bank.

e Salt exploitation sites; salt pans, salines, etgational and sub-national data held by
government agencies involved in agriculture.

e Water storage areas; reservoirs/barrages/dams/mdpmnts (generally over 8 ha) —
national and sub-national data held by governmgeneies involved in water resources.

» Excavations; gravel/brick/clay pits, borrow pitsning pools — limited information.

« Wastewater treatment areas; sewage farms, seitinds, oxidation basins, etc — national
and sub-national data held by government agenowedvied in water resources.

 Canals and drainage channels, ditches — nationdl sab-national data held by
government agencies involved in water resources.
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Table 5 Status of inventories on specific wetland types in the countries of the Asian region

Country Mangrove* Coral** Intertidal flats * Lakes* Peatland
Bangladesh C C NA
Bhutan NA NA NA

Brunei C C C

Cambodia C C

China c C C C C
India c C

Indonesia C P C
Iran C C NA
Japan C C C C C
Laos NA NA NA C NA
Malaysia C Cc C C
Maldives C C NA NA
Mongolia NA NA NA

Myanmar C C NA
Nepal NA NA NA

North Korea NA NA C

Pakistan Cc C NA
Philippines

Singapore C Cc NA
South Korea NA NA C NA
Sri Lanka C C NA
Thailand

Vietham C C

Key

C — Complete, P — In Progress, N — None, Blank — Unknown, NA — wetland type is not in the country

* indicates that mangrove area information is included in Spalding et al (1997)

** jndicates that information is included in UNEP-IUCN Reports on status of the world’s Coral Reefs (Wells et al 1988)

+ indicates that specific references were reviewed giving the total area of intertidal flats in the country.

# indicates that lakes over a certain size class have been identified in national inventories or that the (few) lakes in the country are
included in the directory of important sites

3.5.4 Other inventories

The other inventories reviewed were of a range ifierént types. Those most useful for
determining wetland areas were land use inventoskeEh have been used to generate
information on the areas of wetlands in severalntes. Estimates tend not to be precise
because of the problems of wetland definition dreldcale of these studies. Examples of the
wetland definition problems are that freshwateslmub swamp may be classified as wetland,
but freshwater swamp forest may be classified esstoBoundary delineation also tends to be
problematic in areas such as river floodplainspdreeneral wetlands.

Land use inventories have been used to generaismafion on wetland areas in Peninsular
Malaysia (Wong 1975, 1979; Malaysian Wetland WagktBroup 1987) and China (Lu 1995).
The advantage of using such data is that it isogeally updated and this enables trends in
change in wetland area to be calculated. In Madaysientories have been repeated at intervals
of 8-10 years although there has normally beeg afl8—4 years before publication.
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3.6 Extent and adequacy of updating activities

Based on the inventory material and other inforamafrom questionnaires and consultations,
an assessment has been made on the extent andaegl@diuhe various activities to update
the inventories. Three types of action in this dr@ae been recorded in the region:

* enhancing data on particular wetland sites by ol results of recent surveys or studies
» identifying additional wetland sites to includetive directories of important sites

« making a formal comparison between the status efwbtland site at the time of the
previous study and the status at the time of theemexrent study.

While all three of these actions could be calledlaiing, only the last category of action
could be used to generate trend information.

3.6.1 Important site inventories
Table 6 gives the status of updating of directooesnportant wetlands in parts of the Asian
region between 1988 and at the present time.

Table 6 Status of ‘Important Wetland Site’ Inventories for the Asian region

Country Status of inventory * Comments on recentac tivities **
1988 1998

Bangladesh Poor Partial Surveys of coast and NE region

Bhutan Nil Partial Some surveys

Brunei Partial Partial Additional surveys of peatlands

Cambodia Nil Partial Large scale program underway

China Poor Fair Expanded directory published in 1990

India Partial Fair Expanded directory published in 1993

Indonesia Partial Good Regularly updated database

Japan Good Good

Laos Nil Good National inventory published in 1996

Malaysia Partial Fair New survey data, directory not yet updated

Mongolia Nil Poor Surveys of some areas undertaken

Myanmar Nil Nil

Nepal Partial Good National inventory published in 1996

North Korea Nil Fair National inventory published in 1996

Pakistan Good Fair Little change

Philippines Partial Fair National inventory published in 1990

Singapore Good Good Additional information on some sites

South Korea Partial Fair Additional data on some sites

Sri Lanka Good Good Many extra surveys

Thailand Good Good New inventory published in 1998

Vietnam Partial Partial Some progress

Key Note

Poor little recent inventory data *  Comments on the status of wetland inventory are

Partial  fair or good data from some regions and little data from others from Scott & Poole (1989)

Fair better data from most parts of the country **  Comments based on current review

Good good data from all parts of the country
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In almost all of the cases, the additional workentaken has been to enhance the quality and
quantity of the data on the sites identified, ot additional sites to the directories. It is
understood that in most cases, the updating didyret significant information on the
environmental trends as the initial inventories dat include sufficient quantitative data on
key site characteristics to permit a clear measanenof the trends. In some instances
gualitative information was gathered on the chamgethe environmental quality or
conservation status of the sites. However, now thate complete inventories of important
sites have been prepared, it will be easier tosassethe next 5-10 years the ongoing trends
of the site status.

3.6.2 Wetland type inventories

The most complete assessment of a wetland tyfee imaingrove atlas project (Spalditgal
1997). This inventory has been designed to cre#t&saline against which future changes in
status can be measured. Spaldaigal (1997) point out that because of inconsistiata
collection techniques used in previous studies,trabthe earlier estimates of mangrove area
cannot be used as an effective baseline with wkocimonitor changes. However, a few
countries were identified (eg Thailand) where tisegies at a national or sub-national level
had been obtained which demonstrated the changeimgrove area, but that these could not
be expanded or extrapolated to the overall or regjicesource.

3.6.3 Other inventories

The only category of inventory which has been ablgenerate clear information on trend in
aerial extent of wetlands has been the land-usentovies such as that for Malaysia, which
has been repeated at about ten year intervals tisengame classification system and has
permitted statistics of trend in wetland loss tofdvepared (Wong 1975, 1979; Malaysian
Wetland Working Group 1986).

4 Use of inventory information to assess the statu s of wetlands

4.1 Extent and distribution

The provision of information on the extent and rilisttion of wetlands varies considerably
according to the objectives of the inventories.

4.1.1 Important wetland sites

Inventories of important wetland sites can onlyiyimformation on the number and area of
the identified important sites in a particular coyn The number and extent will vary
considerably according to the specific criteriadu® the selection of sites and the resources
available for the survey. Most inventories of imanit wetlands model their criteria on those
of the Ramsar Convention. The number and areampdrtant wetlands tend to be listed at
three levels — national, international and thostedl under the Ramsar Convention (table 7).

As can be seen from table 7 the area of importattawds varies considerably between the
different levels of inventory and selection criterThe area and number of wetlands tend to
decrease as the level of importance increases frational importance to Ramsar listed
wetlands (see Indonesia in table 7). This dematestrhe inappropriateness of using the area
of important wetlands as an estimate of the tots af wetlands in a country.

In the case of North Korea some wetlands coverethéninternational inventory by Scott
(1989) are not included in the national inventoyyGhong Jong-Ryol et al (1996).
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Table 7 Area and number of sites included in inventories of important wetlands in the Asian region

Country National* International** Ramsar Sites***
Number Area(ha) Number Area(ha) Number Area(ha)

Bangladesh 12 6 770 000 1 596 000
Bhutan 5 8 500

Brunei 3 138 000

Cambodia 4 3650 000

China 217 18 385 000 198 16 320 300 7 588 380
India 170 93 5470 000 6 192 973
Indonesia 256 21 752 000 137 8 780 000 2 242 700
Japan 85 475 000 10 83 530
Laos 30 434 275 4 222 000

Malaysia 116 6 942 556 37 3120 000 1 38 446
Mongolia 30 1550 000 4 264 220
Myanmar 18 5490 000

Nepal 17 35600 1 17 500
North Korea 34 265 465 15 322 000

Pakistan 48 858 000 8 61 706
Philippines 148 1401 643 63 1290 346 1 5 800
Singapore 7 220

South Korea 21 107 000 2 960
Sri Lanka 41 274 000 1 6210
Thailand 42 2 510 000 1 494
Vietnam 25 5810 000 1 12 000

* Data from national inventories of important sites
*x Data from Scott & Poole (1989) (area in the Philippines recalculated)
***  Data from list of Wetlands of International Importance designated under the Ramsar Convention (@ 10/98)

4.1.2 Wetland type specific

Mangroves

Mangroves are one of the most comprehensively toviexd wetland types in the Asia region
according to Spalding et al (1997). This publicaticesulted from a global project to
inventory mangrove resources on a country by cgumdsis. Data were obtained from a wide
variety of sources and entered into a GIS systerthe@tWorld Conservation Monitoring

Centre. Previous national estimates of the exténtangroves are also reviewed in the
publication along with details on loss of mangroseselected sites.

‘Mangroves’ are defined on the basis of occurreocelant species. Spaldingt al (1997)
recognise that the list of plants included undertdrm mangroves varies, but suggested the
use of a list of 70 species (Duke 1992).

Mangroves are one of the few wetland types thae lmaplant-specific definition as opposed
to a geomorphological or hydrological definitioneRote sensing methods can be readily
used to survey the extent of mangroves as the stwmtl to be clearly defined by their
canopy cover. However, there is some difficultyinterpretation in arid regions where the
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density of mangroves may be low, and also in otineas where the mangrove is contiguous
with dry land or freshwater swamp forest.

Table 8 presents the ‘best estimates’ of the afeaaamgroves in the countries of the Asia

region (from Spalding et al 1997). While this patjdid develop new estimates for 15 of the
16 countries, Spalding et al (1997) considered tither studies had produced a better
estimate of the extent of mangroves for nine ofdbentries. They considered that the maps
that they have prepared as part of the study peoeid effective baseline for the future

assessments of the resource and can be used saliad#o determine trends.

Table 8 Best estimates of mangrove extent for the Asian region (from Spalding et al 1997)

Country Best estimate (ha) Reference

Bangladesh 576 700 Spalding et al (1997)
Brunei 17 100 Spalding et al (1997)
Cambodia 85 100 Mekong Secretariat (1994)
China 36 880 Spalding et al (1997)

India 670 000 WWEF India pers com to Spalding et al (1997)
Indonesia 4 255 000 Soemodihardjo et al (1993)
Japan 750 Spalding et al (1997)
Malaysia 642 400 Spalding et al (1997)
Myanmar 378 600 Htay 1994

Pakistan 168 300 Spalding et al (1997)
Philippines 160 700 Spalding et al (1997)
Singapore 600 Chou (1990)

Sri Lanka 8900 Spalding et al (1997)
Thailand 264 100 Spalding et al (1997)
Vietnam 252 500 Hong & San (1993)

Total 7517 630

Note: The identification of other sources as giving the best estimate of mangrove area is made by Spalding et al (1997)

Freshwater swamp forest and forested peatlands

Data on the extent of forests are available foedel countries in South East Asia and
include information on peat swamp forests, pringafibm forestry inventories prepared by
forest management agencies. However, estimateshefcbverage of peat forest vary
considerably because of differences in definitiom.Sumatra, Kalimantan and Irian Jaya
(Indonesia) estimates vary between 16.5 milliomihd 27 million ha (Silvius et d1987).

The extent of peat swamps in tropical Asia havenlsegiewed by Rieley et al (1996) and the
estimates are shown in table 9. The authors natettiere are great variations in estimates for
extent of peatlands mainly because estimates eheki large countries have been made from
aerial photographs and, more recently, satellitggeny. With these methods it is impossible
to accurately determine the boundaries betweengehtdjacent waterlogged mineral soils,
since both support forests of similar structure aggletation composition.

15



Table 9 Estimates of the extent of peat swamps
(from Rieley et al 1996)

Country Area (ha)
Bangladesh 60 000
Brunei 10 000
China 1 000 000-3 000 000
India 32000
Indonesia 17 000 000—27 000 000
Malaysia 2 250 000-2 730 000
Philippines 104 000—240 000
Sri Lanka 3 000
Thailand 68 000
Vietham 183 000
Lakes

A ‘Global Lake and Catchment Conservation Datab@&sbeing developed as a World Wide
Web site by Mullard Space Science Laboratory (MS@hp the World Conservation
Monitoring Centre (WCMC) (MSSL et al 1998, WCMC B)9The database will contain
information on large lakes (greater than 1002kim area) and it aims to support the
monitoring and management of both inland wateruess and biological resources. The site
will contain information for the MSSL Global Lak&atabase, the MSSL Remote Sensing
Lakes Database and the WCMC lake conservation asg¢ab

Tidalflats and shallow marine areas
In Japan and the Republic of Korea (South Kore&ilde studies have been conducted to
quantify the area of mudflats and shallow coastkvs.

In Japan the objective has been to monitor thenexed condition of tidal flats, submerged
macrophyte beds and coral reefs (Environment Ageficdapan 1994). The report concludes
that in 1991 there was 51 443 ha of tidal flats 284 030 ha of submerged macrophyte beds.

In South Korea data on the area of tidal flats Iesn collected by the Rural Development
Corporation (1995) and the Ministry of Maritime Alfifs and Fisheries (1998). An analysis of
Landsat imagery has concluded that the area of latudf 1998 on the west and south coast
was 239 300 ha.

Coral reefs

An atlas of the coral reefs of the world has beemmiled by UNEP/IUCN and describes the
extent and quality of coral reef in the differeuntries of the region (eg the area of coral
reefs in the Philippines is estimated to be 2 700 Ba) (Wells et al 1988). However, total
areas are not given for all countries and it iseveld that differing methods have been used to
estimate areas. Examples are variations in thenetgewhich the areas of enclosed lagoons
are included, and the depth of marine water in tithi@ reef is measured.

Rice field
Detailed information on the extent of harvestea fiield in each country is collated by the
Food and Agriculture Organisation on an ongoingsbéable 10).
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Table 10 Harvest area of rice field in Asia (data from FAOSTAT 1998)

Country 1988 1997 1998

Afghanistan 180 000 180 000 180 000
Bangladesh 10 224 230 10 177 400 10 200 000
Bhutan 26 030 30 000 30 000
Brunei 890 450 450
Cambodia 1735000 1928 689 1928 689
China 32 458 540 31 347 800 31 847 800
India 41735 810 42 200 000 42 500 000
Indonesia 10 138 160 11 071 900 11 200 000
Iran 467 233 604 300 605 000
Japan 2110000 1953 000 1953 000
Kazakstan 85 200 80 000
Kyrgyzstan 5000 5000
Laos 524 828 572 000 572 000
Malaysia 671 755 655 000 645 000
Myanmar 4527 300 5768 380 5 600 000
Nepal 1450470 1511 230 1511 230
North Korea 700 000 611 000 700 000
Pakistan 2041700 2315900 2330000
Philippines 3392670 3842270 3514 000
South Korea 1260129 1 045 000 1045 000
Sri Lanka 815 561 660 079 660 079
Tajikistan 12 000 12 000
Thailand 9905 932 9932 160 9 210 000
Turkmenistan 38 000 38 000
Uzbekistan 174 000 150 000
Vietnam 5726 380 7091 200 7091 200
Total 130 092 618 133811 958 133 608 448

4.1.3 Other inventories

Wong (1975, 1979) gives information on the aredreshwater wetlands and mangroves
(combined) in Peninsular Malaysia in 1966 and 18@rh land use inventories and hence the
change in area between these times. These surasas bieen repeated from 1981-89 to
enable the trends to be updated. This is one dietlheexamples in the region of a ‘complete’
inventory which has created a baseline to enaltledumonitoring of trends.

The country accounts iy Directory of Asian Wetlandsresent information relating to the status
of wetlands in the introduction under the headihgSommary of Wetlands Situation’ (Scott
1989). The content of this section varies. Detitsgiven on the extent of some wetland types
for the following countries: Japan, South Koreain@hPakistan, India, Nepal, Bangladesh, Sri
Lanka, Myanmar, Cambodia, Philippines and Indonddiach of this information has been
obtained from land use inventories or by calcutptine total of wetland type inventories.
However, several of the reports note significaniatisns between various estimates of total
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wetland area, for example, the area of wetlandsdia has been estimated as being between 4

and 18 million ha (De Roy & Hussain 1993) with tlaiation linked primarily to definition.

Regional conferences on wetlands in recent yeave lasso provided information on the

status of wetlands at the national and sub-natiewval (listed below).

Bangladesh Katebi (1993) Mangrove wetlands and forest management; discussion
on the values, importance and management.

Hussain (1993) Management of Sundarbans forest; management.

Rashid (1993) Details on extent (no details on derivation), general
comments on status.

Wallace (1993) Seasonal floodplains, lakes and marshes; details on
extent (no details on derivation), economic values,
comments on management.

China Yan (1993) Some data on extend no details on derivation.
India Trisal (1993) Details on extent, comments on threats.

Gole (1993) ‘Human-made’ wetlands; detail on extent, management
and management problems.

Indonesia Silvius & Syarifudin (1992) Details on extent (no details on derivation), general
comments on status.
Malaysia Malaysian Wetlands Details on the extent and status.

Working Group (1986)

Burhanuddin (1993) Riverine wetlands and rice fields in Peninsular Malaysia;
used extent data from Malaysian Wetland Working Group
1986. Economic value of rice and fish production. Other
values. Management problems.

Nepal Bhandary (1993) Some information of extent of wetlands, no information on
wetlands loss or condition.

Pakistan Shirazi (1993) General comments on wetlands and threats, no data on
extent.

Philippines Molinyawe (1992) General comments on threats.

South Korea Seo (1992) Comment on reclamation.

Thailand Tunhikorn (1992) General comments on threats.

4.2 Wetland benefits and values

The wetland inventories examined included very @wgrall quantitative estimates of wetland
benefits or values of the wetlands described. Aletexception is the ‘Inventory of Wetlands
of the Lao P.D.R.” which contains a comprehensivalitptive listing for each site (Claridge
1996). Directories for important sites did includategories for description of land-use,
economic and social values, important fauna, aediapfloral values.

In most cases the entries are qualitative ratfzer tuantitative, except in the case of numbers of
waterbirds or endangered species. Occasionallyotelievels of fishery yields are included. It is
therefore not possible to make any overall assagsofethe values of the wetlands or to
extrapolate to their importance within a countnheTonly analysis possible would be to
summarise the number of sites of importance fdedint benefits, but as the data sheets vary in
the level of information on values, this may nalgimeaningful outcomes.

It is more likely that inventories of human madetlameds, such as rice fields or reservoirs,
will contain quantitative information on direct vals, but this will also depend on the nature
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of the inventory. For example, inventories of riigdds may only record species of rice grown
and yields. They are unlikely to record fish or &rhird species present.

4.3 Land tenure and management structure

Information on land tenure and management was dedoonly in important site inventories.

However, details included on the management streicice normally very brief and focused
on conservation and research management/facili@e® item of information from these

inventories which can be extracted and analysétkislegree of protection. The proportion of
the area of wetlands included in the Directory cfiah Wetlands which were partially or

totally protected in 1988 are shown in table 11.

Table 11 Protection status of sites listed in the Directory of Asian Wetlands (Scott & Poole 1989)

Country Number Area (ha) Totally protected (%) Part  ially protected (%)
Bangladesh 12 6 770 000 9 <1
Bhutan 5 8 500 77 6
Brunei 3 138 000 11 11
Cambodia 4 3 650 000 <1 <1
China 207 16 320 100 13 12
India 93 5470 000 30 28
Indonesia 137 8 780 000 35 33
Japan 85 475 000 41 16
Laos 4 222 000 0 0
Malaysia 37 3120 000 53 <1
Mongolia 30 1550 000 <1 0
Myanmar 18 5490 000 <1 <1
Nepal 17 35 600 77 73
North Korea 15 322 000 4 4
Pakistan 48 858 000 61 16
Philippines 63 1410 000 7 5
Singapore 7 220 43 7
South Korea 21 107 000 12 5
Sri Lanka 41 274 000 30 28
Thailand 42 2510 000 8 2
Vietnam 25 5810 000 1 <1
Total 914 63 320 420 25 12

4.4 Rate and extent of wetland loss and degradatio n

Very few of the inventories were designed to assbhasges in the extent and condition of the
wetland resource. Notable exceptions were invessaf tidal flats and rice paddies.

In Japan in the 13 year period between 1978 andl t#area of tidal flats decreased by 7.0%
and the area of macrophyte beds by 3.3% (Envirohégency of Japan 1994). In South Korea
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during the period 1987 to 1998 the tidalflat arezrdased by 15% (Ministry of Maritime
Affairs and Fisheries 1998).

Detailed data is maintained on agricultural cropshsas rice paddies. The FAO compilations
in table 10 show that in the past ten years thal &riea of rice field in Asia has remained

relatively constant (2% increase). However, atrthgonal level there have been considerable
changes with increases of over 1 000 000 ha inriesi@, Myanmar and Vietnam. In China

and Thailand the area has decreased by more tifa@0&0ha (FAOSTAT 1998).

Land use mapping in Peninsular Malaysia has aletdgil broad scale information on
changes in the area of swampland. Between 1966187Ad the area decreased by 9.2% to
1067 977 ha (Wong 1979).

Qualitative information on threats to wetland sig@gen in the inventories of important sites
can be used to identify the major pressures orawed at the national level.

The Status Overview of Asian Wetlan@®&cott & Poole 1989) provides quantitative data on
the level of protection and threats to wetlandshim region, based on information from the
Directory of Asian WetlandsScott and Poole (1989) estimated that Efectory of Asian
Wetlandscovers approximately half of the total wetland itethin the region, however no
justification is given for this statement. The as# was based on information contained in
the Directory, rather than it having been systeradl§i collected for this purpose. The
analysis does identify the main reported threats identifies key differences between sub-
regions in relation to the dominant threats. Sifeedata are not quantitative it is not possible
to easily determine any trends.

During the examination of other literature, somsecstudies of particular sites or habitat types
were identified which did document the changesréaaf wetlands over time (eg. studies in
Thailand on the decrease in mangrove area from-lI98® based on remote sensing).
However, these studies were generally not pahiehational wetland inventory process.

A recent study to identify the threat categorydavetland type is thReefs at Risgroject of the
World Resources Institute (WRI), the Internatior@ntre for Living Aquatic Resources
Management and the World Conservation Monitoringtee(WRI 1998, WCMC 1998). This
project has mapped reefs on a 4 km grid and owetthait with a series of distance based threat
zones or surfaces. As a result of this analysiastbeen determined that over 80% of the reefs in
South East Asia (representing 25% of the globalue=®) are at risk.

5 Discussion and conclusions

5.1 Adequacy of information base

No wetland inventories were identified in the Asiggion that fully assess the extent of
wetland resources at the national or supra-natiscede.

Inventories of wetlands were found to have beerettallen for a range of other objectives
that included identifying wetlands of national otarnational importance, determining the
extent of particular wetland types such as mangrawetidal flats, mapping wetlands as a
component of land-use assessment, and identifyatgraird or fish habitat.

As such, the existing information base cannot bedu® develop ‘best estimates’ of the
wetland resource. However, some inventories werentified that provide valuable
information on selected wetland types (mangrovessacthe region, and tidal flats in some
countries). The reasons for these conclusionsiaceissed under each inventory type.
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5.1.1 Important site inventories

All countries in the region, except for the Maldsvend the independent states of the former
USSR, have country sections included in publishegional inventories of wetlands of
international importance (Scott 1989, 1995). Mdrant half of the countries have produced,
or are producing, inventories of wetlands of nadlommportance. As there are no
comprehensive (ie documenting the entire areal efetland types) national or supra-national
inventories of the wetland resource it is not passito objectively assess the
comprehensiveness of these inventories.

The work of the Ramsar Bureau and Wetlands Intemmaltin promoting wetland inventory
(of important sites) has been very successful & thore than half of the readily available
inventory information has been generated to idgimtifportant wetlands.

A number of countries in the Asian region have ndgeproduced new or updated national
inventories (Thailand, North Korea, Nepal, Southré&) or are currently conducting
fieldwork for national wetland inventories (Chindetnam, Cambodia and India).

Information in the Directory of Asian Wetlands isngrally more than 15 years old. In view of
the value of the Directory in promoting recognitiohimportant sites, and the rapid changes
occurring to wetlands in the Region, there is valugegularly updating the publication.

A major limitation of the ‘important site inventes’ is that they only cover a portion of the

national wetland resources. They are also biasedrts the larger wetlands and those that
have a protected status. As such, this group e sstnot likely to reflect the real trends in the
loss of wetland extent.

A second major limitation of the ‘important sitevémtories’ is that areal information is not
presented on a site basis and not by wetland fjpe.site also may include non-wetland
areas. Therefore it is not possible to develop sar@s of the extent of wetland types.

Wetland site inventories generally include qualiatinformation on (certain) values and
benefits of each wetland site and also informatoon land tenure and principal threats.
Although this information cannot be used to deteemjuantitative trends in such matters, it
can be analysed to produce certain indices (ieteption or threat level) which can be
updated to show trends.

5.1.2 Wetland type inventories

The only comprehensive regional inventory of ndtwetland types in Asia is for mangroves.
This is attributable to the ability to readily idép mangrove stands from aerial/satellite
imagery, interest in harvesting of mangrove timlaag the focus of a number of international
programs on this ecosystem over the past 20 years.

An economic interest in timber harvesting from lfngater and peat forests has contributed to
the development of inventory material of these sypewetlands. However, estimates of the
extent of swamp forest vary by up to an order ofniaide because of differing definitions
and the difficulty of interpretation of remotelynsed data.

Comprehensive inventories have been developeddfarftats in Japan and South Korea.

Global inventories have been prepared of coralsr@&fCMC 1998) and lakes (larger than
10 000 ha) (eg MSSL et al 1998) but generally dohawe detailed information required for
management or determining trends.
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Geographic data are available for many countrieccluaracteristics of wetlands (such as
length of rivers and coastlines, number of lakeg)these are of limited value in quantifying
wetland extent.

Wetland type inventories appear to provide the rsaghble basis for accurately monitoring
the changes in areal extent of wetlands. Conssraitiit exist due to difficulties of resolution
and interpretation of remote sensing imagery. Suohitoring is best for distinctive habitats
such as mangroves or lakes and is less usefulaloitats such as mudflats, seagrass beds or
freshwater swamp forests which are hard to distsigfrom adjacent habitat types.

5.1.3 Other inventories

Land use inventories may also generate time serfesmation on changes in the extent of
wetlands. However these inventories exist for aaliew countries and the large scale and
broad classification of wetlands limit their usefe$s. Land use inventories also do not
normally include information on the benefits, magmegnt or quality of the wetlands.

The various other inventories examined are genepélimited value for determining the extent
and status of wetlands in the region as they haea prepared for widely differing objectives.

5.1.4 Summary of wetland extent information

There is insufficient information to estimate threa extent of the wetland resources in Asia.
Information is available for selected wetland typssdiscussed above. Extent information is
also available on samples of wetlands of high biedity value for most countries. A
summary of wetland extent information is givenable 12.

Table 12 Summary of wetland extent information

Inventory Area (ha) Key reference Comments

Mangrove 7 517 630 Spalding et al (1997) ‘best estimate’

Peat swamps 20 710 000 Rieley et al (1996) minimum estimate

Tidalflats 290 743 Environment Agency ‘best estimate’ for Japan and west and south
of Japan (1994), coasts of South Korea

Ministry of Maritime
Affairs and Fisheries

(1998)

Submerged macrophyte 194 030 Environment Agency ‘best estimate’ for Japan

beds of Japan (1994)

Rice fields 133 608 448 FAOSTAT (1998) area harvested

National wetland 49 180 939 see table 7 inventories produced for only a small number

inventories (6) of countries; these include only a sample
of wetlands; sample is biased towards
wetlands of high biodiversity value; the area
may include non-wetland habitat; inventories
may overlap with ‘wetland type’ inventories

International wetland 63 200 966 see table 7 include a smaller sample of wetlands than the

inventories national inventories; sample is biased towards
wetlands of high biodiversity value; the area
may include non-wetland habitat; inventories
may overlap with ‘wetland type’ inventories

Ramsar-listed sites 2110919 see table 7 include a smaller sample of wetlands than

the international inventories; sample is
biased towards wetlands of high biodiversity
value; the area may include non-wetland
habitat; inventories may overlap with ‘wetland
type’ inventories
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It is inappropriate to sum the area figures indd® due to:

* incompleteness of the dataset (inventories cogangple of the wetland resources)
« the overlapping nature of some of the inventorgiinfation

e bias towards wetlands of high biodiversity value

¢ inclusion of non-wetland habitat

5.2 Methodologies (strengths and weaknesses)

The ‘Ramsar type’ inventory is the current guidimgthodology used in the Asian Region.
The approach caters well for the initial identifioa of important wetlands for biodiversity
conservation. Further reviews and inclusion of addal wetlands in these inventories should
be encouraged. An objective national assessmenthef comprehensiveness of these
inventories needs to be encouraged.

The wise use of wetlands would be assisted by theldpment of more comprehensive
wetland inventories. ‘Ramsar type’ inventories witht deliver the information needed to
assess changes to the extent and condition of nastlaAdditional objectives need to be
identified for wetland inventory and methodologieveloped to meet each objective.

There is potential for remote sensing methods toreese the comprehensiveness of
inventories and lower costs.

5.3 Use of inventory information to identify sites for monitoring trends
in wetland condition

5.3.1 Inventories of important sites
Existing inventories in the region do not contaime tinformation needed to monitor
quantitative trends in wetland condition.

Site based inventories do include qualitative imfation on values and conditions
(protection/degradation status) and can be usegerate broad indices of quality. Further,
they provide a basis for selecting important orreéspntative sample sites for monitoring
changes in condition.

It will be necessary to undertake more detailecelias studies at selected sites to enable
gquantitative monitoring of site condition. Such rtoring should make use of appropriate
indicator species together with key physico-chehfeatures.

It should be noted that for sites already desighaae Ramsar sites, the management
authorities have the obligation to monitor and rdcany change in ecological character. As
such Ramsar sites could form the basis of an iméaof monitoring sites (although they are

likely to be better protected than the rest ofdites in a particular country and so trends may
be underestimated).

The monitoring network should include rare or theead wetland sites, where the trend
information generated may be critical in supportogtrol or mitigation action.

5.3.2 Wetland type inventories

These inventories are generally prepared from rersehsing information and do not usually
include information on wetland condition, so prolyabre not very useful for monitoring
changes in condition.
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The remote sensing techniques may, however, bersé ¥alue in monitoring changes in the
condition of certain sites, ie monitoring changesvater temperature, turbidity and quality in
lake systems, or tree cover in forested wetlandgycourrence of major fires, flooding or
drainage.

5.3.3 Other inventories
These inventory types are of limited use for mamiip site condition.

5.4 Use of inventory information as a baseline for monitoring wetland
loss

The existing wetland inventory information has olityited potential to provide a baseline
for monitoring wetland loss.

5.4.1 Important site inventories

Inventories of important sites can only be usednfionitoring the loss of the important sites
in the inventories rather than the total extentveflands in the country. Such an approach is
only useful in those countries where the rate s§liz so high that entire sites are lost on a
regular basis.

5.4.2 Wetland type inventories
Wetland type inventories are the most useful t@mbeihe a baseline for monitoring the loss
in extent of wetlands.

The World Mangrove Atlashas been specifically developed for purpose ofviding a
baseline to monitor changes in extent of mangr¢8ealdinget al 1997). Inventories of tidal
flats also exist for Japan (Environment Agencyagah 1994) and South Korea (Ministry of
Maritime Affairs and Fisheries 1998). A global dzdae for large lakes has recently been
developed by the World Conservation Monitoring @erdnd University College London
using remote sensing data to list all lakes ovedd®ha in area (MSSL et al 1998).

However, for the other wetland types there are gdiyeno comprehensive inventories which
can be used to determine trends on a nationalgrd-sational scale.

5.4.3 Other inventories

Other types of inventory appear to be of limitedueafor establishing a baseline for
monitoring wetland loss. Land use inventories dovjgte information on gross changes in
landscape but the large scale and broad classificgireclude their use as baseline
information on wetland extent and condition.

6 Specific recommendations

6.1 Standardising of inventory approaches/priority actions (processes)

6.1.1 Inventories of important sites

There is an ongoing role for directories of wetlarad international importance to provide
information on and to assist in standard approatthamnitoring of key sites.

Where possible national inventories of importam¢ssishould be compatible with regional
inventories to enable easy updating of the regionadntories.
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There should be more standardisation of informatinrkey attributes such as value/benefits,
protection and threat status, and site qualitythab data can be compared between sites and
trends over time determined.

Important site inventories should present extefdrination for each wetland type within the
site.

Certain quantitative attributes of site quality .(@gater quality indices or vegetation cover)
should be recorded in the inventories together wfith methodologies used, to enable
repetition of the measurements and hence monitarfiiggends to be undertaken.

Mechanisms to develop ‘site quality indices’ (sueh a pollution index — ie. unpolluted,
slightly polluted, moderately polluted, very polidt or a protection status index — ie.
unprotected, partly protected, fully protected )etshould be developed to enable easy
communication of the trends to decision makers #mel public. It is suggested that
‘scorecards’ (lists to show the trends of positivenegative changes in the indices for sites in
a particular country or region) based on the abueetioned site quality indices should also
be developed (eg. 90% of all wetlands have becoore polluted in the past 10 years or 20%
have become better protected).

Regional and country inventories should be maddahta in digital form as CD-ROMs or
down-loadable files to enhance access to the irdbom and encourage greater levels of
feedback on changes at the sites.

A network of monitoring sites (for site conditioshould be established as a subset of
important wetlands identified by the inventories.

6.1.2 Wetland type inventories
An attempt to systematically collect information current extent of different wetland types
in countries in the Asia region should be carriatas a priority.

The review of the global extent of mangroves (Sipalcet al1997) should be taken as a
model for other wetland types.

A program should be established to monitor changdbe areal extent of widespread rare
and threatened wetland types once a baseline afriti@al or current extent is determined.

Documented trend data for changes in extent of nomeg and other wetland types should be
made widely available to assist in public aware@essconservation efforts.

Standardised methodologies should be developedappand monitor changes in areal extent
and condition of wetland types.

Land use and other inventories
A review should be undertaken on the applicabiityand-use mapping information for the
monitoring of changes in wetland extent in the oagi

Standardised methodologies for other inventory symhould be promoted to enable
comparison of data sets.

6.2 Priorities for enhanced wetland inventory in A sia
Some of the specific priorities identified for waitl inventory in Asia include:

« Undertake a project to map and otherwise deterthi@extent of key wetland habitats in
Asia.
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* Develop a methodology to more systematically gath&rmation on the benefits of
wetlands to local communities and initiate piloplementation.

« Establish a pilot project to monitor the changegquality at wetland sites.

« Develop a wetland monitoring network. This has pbo& to linked or parallel existing
projects such as the Asian Waterfowl Census orgusile experience of Waterwatch
Australia.

« Develop a program to update the Directory of AdMetlands every 10 years, starting in
the year 2000.

e Support the preparation of national inventorieSltgaps in coverage.

« Select an appropriate sample of Ramsar sites tatonamanges in wetland condition and
extent.
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Annex 1 The questionnaire used in this project

Questionnaire on Wetland Inventories

Name

Contact Address

Phone Fax: Email:

1 Is there a national inventory/ies of wetlands iryour country (other than the Directory of
Asian Wetlands published by IUCN)?

YES NO

If YES, does the inventory/ies coveFigk all that apply
.. only internationally important sites
.. sites of national and international impor&anc
.. Sites of regional, national and internatiangortance
.. sites of local, regional, national and ing&ional importance
... wetland values for people
... wetland values for flora and fauna
... wetland loss and degradation
2 Has the inventory/ies been publishet YES NO

If YES, please give full reference/s:
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3 Are there significant sub-national wetland inveiories? These may cover only a small
portion of the country or particular wetland tygeg swamp forests, mangroves, coral reefs,
rivers).

YES NO
If YES, please give details:

4 Are there plans to develop or enhance wetlandwentories in your country?
YES NO
If YES, please give details:

5 It is OK to contact you again for additional deails on wetland inventories in your
country?

YES NO

6 If there are other people in your country that you recommend we contact for
additional information, could you please provide tkeir contact details?

If possible, please send a copy of any wetlandniorees to Wetlands International-Oceania to
enable a detailed analysis. If a charge is necggslaase send details.

Please send the completed questionnaire: to

Doug Watkins

Wetlands International-Oceania, PO Box 636 Caat#601, AUSTRALIA
Fax:+61 2 6250 0799 E-mail: doug.watkins@ea.gov.au

All contributions will be acknowledged in the finadport.
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Annex 2 Index to Country Codes in Asia

ISO Code
AFG

AZE
BGD
BTN
BRN
MMR
KHM
CHN
IND
IDN
IRN
JPN
KAZ
KGZ
LAO
MYS
MDV
MNG
NPL
PRK
PAK
PHL
SGP
KOR
LKA
TIK
THA
TKM
uzB
VNM

Name
Afghanistan

Azerbaijan
Bangladesh
Bhutan
Brunei
Burma
Cambodia
China

India
Indonesia
Iran

Japan
Kazakstan
Kyrgyzstan
Laos
Malaysia
Maldives
Mongolia
Nepal

North Korea
Pakistan
Philippines
Singapore
South Korea
Sri Lanka
Tajikistan
Thailand
Turkmenistan
Uzbekistan

Vietnam

Long Name
Islamic State of Afghanistan

Azerbaijani Republic

People’s Republic of Bangladesh
Kingdom of Bhutan

Negara Brunei Darussalam

Union of Burma

Kingdom of Cambodia

People’s Republic of China
Republic of India

Republic of Indonesia
Islamic Republic of Iran

Japan

Republic of Kazakstan

Kyrgyz Republic
Lao People’s Democratic Republic
Malaysia
Republic of Maldives
Mongolia

Kingdom of Nepal

Democratic People’s Republic of éaor
Islamic Republic of Pakistan
Republic of the Philippines

Republic of Singapore

Republic of Korea
Democratic Socialist Republic of &anka
Republic of Tajikistan
Kingdom of Thailand
Turkmenistan

Republic of Uzbekistan

Socialist Republic of Vietham
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Annex 3 Analysis of the Wetland Inventory Data Set  for Asia

Number %

Attribute 27

Scale of Inventory of Material

Global Scale 1 4

Supra-Regional Scale 4 15

Regional Scale

Sub-Regional Scale 1 4

National Scale 21 78

Single country studies

National Scale refs including more than one country

Sub-National Scale

National and other Scale Combination

Source is a Directory/Inventory or equivalent?

Yes 19 73

No 7 27

Type of Source Material

Peer Review Journals 1 4

Peer Review Books 6 22

Chapters in Books

Conference or Keynote Presentation

Article in Conference Proceedings

Internal Government Reports

Government Formal Publications 6 22

Other Government Material

NGO reports 1 4

NGO Formal Publications 12 44

Consultancy Reports 1 4

Newsletter Articles

Practitioner Periodical Article

Database Manual

Electronic Database

World Wide Web Article

Thesis

Other

Unknown

Language of Study

English 16 59

Other 10 37

Unknown 1 4
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Format of Study

Paper

22

81

Electronic text

Electronic Database

Personal Communication

Web Presentation

Part of GIS or GIS Output

Map Based

Other Format

More than one format

11

NA

Circulation of Study

Published

26

93

Interdepartmental (unpublished)

Internal (unpublished)

Restricted (unpublished)

Unrestricted (unpublished)

Other types

Unknown

More than one type

NA

Data Storage Media

Paper

20

74

Web (electronic)

Other Electronic (not web or DB)

Electronic Database

GIS

Hardcopy map

Digitised Map

Other

Unknown or Ambiguous

11

More than one medium

Study Implementation

International NGO

15

National NGO

11

Sub National NGO

Local NGO

Inter GO

National GO

11

Sub National GO

Local GO
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Private Agency/Individual

Consultancy Agency

Academic Institution

15

Other body

Unknown

More than one Agency or Body

11

41

Study Funding

International NGO

15

National NGO

Sub National NGO

Local NGO

Inter GO

National GO

26

Sub National GO

Local GO

Private Agency/Individual

11

Consultancy Agency

Academic Institution

Other body

Unknown

More than one Agency or Body

19

Statement of Objectives

Objectives Explicitly Stated

25

93

Objectives Not Explicitly Stated

Unknown

Main Objective of Study

General Biodiversity

Biodiversity Research

Baseline Biodiversity

24

89

Repeat Survey/Surveillance

Management Tool for Biodiversity

Biodiversity Monitoring

Wetland Products

Geographical

International Designation

Baseline Inventory

Academic Research

Land Use Planning

Wetland Services

Public Education

Other Research
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Other

NA

Wetland Definition

Definition Provided 12 44
Definition Implied 6 22
No Definition Provided or Implied 1 4
Unknown/Ambiguous 8 30
Ramsar Definition
Ramsar Definition Used 17 63
Ramsar Definition NOT used 8 30
Use of Ramsar Definition Unknown 2 7
Ramsar Classification
Ramsar Wetland Types Used 14 52
Other Wetland Classification Used 6 22
Wetland Classification Varies
Unknown 2 7
Not Applicable 5 19
Extent of Coverage
All Wetlands
Part of Wetland Resource 27 100
Ambiguous
Basis of Selection
Geography / Jurisdiction 0
Land Cover or RS Data
Landform Type
Suprahabitat 2 7
Habitat Type 3 11
Floral / Faunal Groups or Species
Climate
Wetland Function
Hydrology
Biodiversity Value 15 56
Cultural Value
Artefact of Data Collection
Other Basis 3 11
Unknown or Ambiguous 2 7
More than One Basis 2 7
Data Collection Methodology
Collation or Review 9 33
Ground Survey 1 4
Remote Sensing 1 4
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Questionnaire Survey

More Than One Methodology 14 52
Unknown Methodology 2 7
Extent of Ground Survey (if remote?)
Total 4
Partial 16
Unknown 7
Type of Remote Sensing
Satellite Imagery
Aerial Photography
Videography
Radar Imagery
LIDAR Imagery
Map Product
Unknown
Summary Provided
Summary Provided 22 81
Summary NOT Provided 4 15
Not Known if Summary Provided 1 4
Extent of Wetlands
Yes 14 52
No 12 44
Not known 1 4
Area by Wetland Type
Full details on area per Wetland Type 9 33
PARTIALLY on area per Wetland Type 0
No info. on area values per Wetland Type 17 63
Not known 1
Wetland Loss and Degradation
Sources providing info. on Loss &/or Deg. 11 41
Sources NOT providing info. on Loss &/or Deg. 15 56
Not known 1 4
Wetland Status Description
Overall Wetland Status Description Included 14 52
Overall Wetland Status Description NOT Included 12 44
Unknown 1 4
Values and Benefits
Some Level of Information 5 19

Always

Most of the time

Commonly
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Sometimes

Rarely
Never 14 52
Unknown 7 26
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Annex 4 Ramsar Wetland Types

The codes are based upon the Ran@hassification System for ‘Wetland Type’ as
approved by Recommendation 4.7 and amended by lResoV1.5 of the Conference of the
Contracting Parties. The categories listed heregniended to provide only a very broad
framework to aid rapid identification of the mairtland habitats represented at each site.

Ramsar Wetland Type

Marine/Coastal

A —

K —

Permanenshallow marine watersless than six metres deep at low tide; includas se
bays and straits.

Marine subtidal aquatic beds includes kelp beds, sea-grass beds, tropicalneari
meadows.

Coral reefs.
Rocky marine shores includes rocky offshore islands, sea cliffs.

Sand, shingleor pebble shores;includes sand bars, spits and sandy islets; ieslud
dune systems.

Estuarine waters permanent water of estuaries and estuarine sgsténeltas.
Intertidal mud, sandor salt flats.

Intertidal marshes; includes salt marshes, salt meadows, saltingsedasalt
marshes; includes tidal brackish and freshwateshesr.

Intertidal forested wetlands; includes mangrove swamps, nipah swamps and tidal
freshwater swamp forests.

Coastal brackish/saline lagoons brackish to saline lagoons with at least one
relatively narrow connection to the sea.

Coastal freshwater lagoonsincludes freshwater delta lagoons.

Inland Wetlands

L —

Permanentinland deltas.

Permanent rivers/streams/creeksincludes waterfalls.
Seasonal/intermittent/irregular rivers/streams/creds.

Permanent freshwater lakeqover 8 ha); includes large oxbow lakes.
Seasonal/intermittent freshwater lakegover 8 ha); includes floodplain lakes.
Permanent saline/brackish/alkaline lakes

Seasonal/intermittent saline/brackish/alkaline lake and flats

Permanent saline/brackish/alkaline marshes/pools

Seasonal/intermittent saline/brackish/alkaline markes/pools
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Tp -

Ts —

Xf —

Xp—
Y —
Z9 -
Zk —

Permanent freshwater marshes/poolsponds (below 8 ha), marshes and swamps on
inorganic soils; with emergent vegetation watergleg) for at least most of the
growing season.

Seasonal/intermittent freshwater marshes/poolson inorganic soil; includes
sloughs, potholes, seasonally flooded meadows ese@gshes.

Non-forestedpeatlands includes shrub or open bogs, swamps, fens.
Alpine wetlands; includes alpine meadows, temporary waters froowsnelt.
Tundra wetlands; includes tundra pools, temporary waters from sneii

Shrub-dominated wetlands Shrub swamps, shrub-dominated freshwater marsh,
shrub carr, alder thicket; on inorganic soils.

Freshwater, tree-dominated wetlands includes freshwater swamp forest,
seasonally flooded forest, wooded swamps; on imbcgsoils.

Forested peatlandspeatswamp forest.
Freshwater springs; oases
Geothermal wetlands

Subterranean karst and cave hydrological systems

Note ‘floodplain’ is a broad term used to refer to one or more ametltypes, which may
include examples from the R, Ss, Ts, W, Xf, Xpotiter wetland types. Some examples of
floodplain wetlands are seasonally inundated gaassl(including natural wet meadows),
shrublands, woodlands and forest. Floodplain wdtdaare not listed as a specific wetland
type herein.

‘Man-made’ wetlands

© 0 N oo 0o B~ W N PP

Aquaculture (eg, fish/shrimpponds

Ponds includes farm ponds, stock ponds, small tanksnégally below 8 ha).
Irrigated land ; includes irrigation channels and rice fields.

Seasonally flooded agricultural land*

Salt exploitation sites salt pans, salines, etc.

Water storage areasreservoirs/barrages/dams/impoundments; (genevedly 8 ha).
Excavations gravel/brick/clay pits; borrow pits, mining pools

Wastewater treatment areas sewage farms, settling ponds, oxidation basitts, e

Canals anddrainagechannels ditches.

* To include intensively managed or grazed wet nogadr pasture.
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1 Introduction

This report summarises the findings of a prelimynaview of wetland inventory information
from the ‘Middle East'. Asia was the only Ramsarioegwithin the Global Review of
Wetland Resources and Priorities for Wetland Inegnt(GRoW!I) that was divided for
assessment. As ‘Middle East’ is a term with diffgrinterpretations, we have used the 13
countries covered in our primary reference, Sc0B), namely Afghanistan, Bahrain, Iraq,
Islamic Republic of Iran, Jordan, Kuwait, Lebanoma, Qatar, Saudi Arabia, Syria, United
Arab Emirates and Yemen, and added Israel, to itotesthe ‘Middle East’. These are shown
in Map 1.

The Middle East, defined another way, occupies engresouthwestern Asia (excluding
Turkey and the Sinai Peninsula) and for the purpa@$ehis study, also includes Afghanistan.
In it widest extent it reaches from Rafah, Gaz&4a15’E along the Mediterranean Sea in the
west to approximately 785’'E where the tip of the narrow Wakhan Corridoaatees the
border with China in the east. From the west, #ggan extends southward along the Gulf of
Agaba and Red Sea, and eastward along the GulfdainAcircumscribing the Arabian
peninsula and reaching its southernmost extentaasdlIsland, Yemen at 45'N in the
Arabian Sea. The northernmost point of the MiddlstEs approximately 340’'N, north of
Makia in extreme northwestern Iran along the border Witinkey. The southern shore of the
Caspian Sea forms a significant part of the nontherundary of the study area. Other major
Middle East seas include the Persian Gulf and thié & Oman. Afghanistan, centered on the
world’s second highest mountain range, the Hindshus the only country in the region
without a connection to the sea. Inland, the Midghest is largely semi-arid to arid. There are
vast expanses of desert. Some coastal or lowlaas aeceive greater rainfall. Severe extremes
of both hot and cold temperatures have been redovdthin the region. The Tigris and
Euphrates Rivers are the major riverine arteries.

2 Information sources

Only four wetland inventory sources were included in the Nédgast dataset. Thauntries
and the respective number of applicable wetlanéntory references appear in tabular form
in table 1 and graphically in figure 1.

Though there were a total of four references far thgion, the bulk of the information
evaluated and reported in this study came from onky — Scott (1995). This single source
might sufficiently characterise the wetland invegwton certain countries, but for other
countries it may not have been comprehensive anagilet enough to yield an accurate
estimate of wetland coverage. Therefore, tabledlLfeyure 1 cannot be taken for granted as
representative of all the material available orsBmg per country. The companion study
covering the bulk of Asia (Watkins & Parish 1999)shalso be consulted to enable a more
comprehensive view of the state of wetland invanioformation across Asia.

2.1 General information

In any kind of compilation it is a logical impenatito consider previous similar efforts. Perhaps
there are lessons that have been, or should have learned. Similar previous studies include
Matthews (1993), Scott (1993), Hughes (1995) anckeleand Tomas Vives (1995). Of these,
the latter is the most comprehensive review of anetlinventories (within its respectiv