THE PUBLISHERS

The publishers of this document: AWB, IWRB and WA, are committed to working together
lo promote the sustainable use and conservation of wetlands worldwide. The three
orpanisations have signed memoranda with one another to collaborate to form a global
network for wetland conservation in conjunction with other organisations. AWR and IWRE
have also more formally linked and now represent cach other in respective regions. This
covperation is 4 bold move to halt the continuing destruction of wetlands worldwide. By
joining forces and sharing resources, the catalytic role of each party should be enhanced.
More detailed descriptions of the organisations are given below and on the inside back cover
of this publication.

Asian Wetland Burean (AWEB)

AWEB is an internalional non-profit organization established in 1983 and committed 1o
promoting the protection and sustainable use of wetlunds and their resources in the
Asta/Pacific region.

AWR achicves this mission by lacilitating and supporting the work of local organisations
throughout the region. It does this by maintaining a reglonal overview ol the wetland
siluation; assisting in development of regional and national wetland action plans; information
disscmination; providing support o local organisations to manage wetlands on a sustainable
hasis and providing linkage with international organisations, conventions and experlise
outside the region.

AWR is governed by a Council and works very closely with other partner organisations.
AWD currently has its headquarters in Malaysia and other offices in Indonesia, India and
United Kingdom, Maost of these offices operate through formal agreements with counterpart
organisations. AWR has more than 50 staff with a wide range of expertise complemented
by consultants, advisors and counterparts. AWH currently supports a wide range of activities
in more than 20 countries in the Asia-Pacific Region.

For more details please contact the Asian Wetland Bureau, Institute of Advanced Studies,
University of Malaya, Lembah Pantai, 39100 Kuala Lumpur, Malaysia, Telephone No:
(+60-3) 7572176/7560624, Fax No: (+60-3) 7571225.

International Waterfowl and Wetlands Research Bureau (IWRB)

IWRE was established in 1954 and is the only global independent organisation concerned
primarily with the conservation of wetlands and their biediversity. IWRB achieves this goal
by stimulating and coordinating international technical cooperation.  This includes
coordinaling international projects (inventory and monitoring programmes, recovery plans
for endangered species, ele.), running lraining courses, and disseminating information
through conferences, workshops and publications. IWRE played a key role in the creation
of the Ramsar Convention and provides a high level of technical support to this and other
conservation convenlions. I'WRDB maintains computerised databases containing information
on all listed Kamsar sites, and the results of the International Walerfow] Census.

{(Continned on inside back cover)
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PREFACE

[n 18991, the AWD Indonesia Programme produced the "Manual of Guidelines for Scoping
EIA in ‘T'ropical Wetlands" (Howe e al. 1991). This manual was produced as part of the
PHPA/AWE Sumatra Wetland Project as an output which would aid in the development of
guidelines and design criteria for sustainable wetland resource use.

The authors of that document were very much aware that much had o be done in order to
raise the level of awareness among planners, managers and decision makers as to the many
different benefits which are provided by intact wetlands. Accordingly, they included in the
manual a section which explained the many benefits provided by wetlands, Since there iy no
self-contained document which details the values of wetlands which could act as basic
resource material, this scction of the manual was subsequently extracted to be used for
several workshops which AWR conducted. Due to the very Tavourable response to the
document, 1l was decided that it be expanded to include more information, especially specific
examples of wetland benelits, whilst sull retaining the simplicity and clarity of the original
lext. Additionally, examples given in the text have been drawn not only [rom Asia, but also
from Alrica, Lurope and the Amencas.

After its production in English, the docoment will be translated 1nto numerous lunguages o
ensure that the message that "wetlands are not wastelands” gets across to as many people in
different countrics as possible,

We recognise Lhat this text can still be improved upon. We would encourage those with
comments and supgestions as o how to revise or use the document to contact AWRB, IWRR
or WAL

Jon Davies and Gordon Claridge,
May 1993
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FOREWORD

[ am very happy to write the foreword for this publication because it signifies a new
approach to the promotion of wetland values and secondly demonstrates the values of
partnership.

Firstly, we hope that this publication will be used as an important public awareness tool to
promole the wide range of benefits from wetlands and (o assist in their wise use, Although
there are a number of large technical publications available on wetland benefits from different
parts of the world, we wanted to produce a publication to explain  wetland benefits in a
simple manner o people who arc not necessarily technical experts, The simple style and the
many illustrations should make it readily understandable and easy to translate and use in
olher contexts or languages. While 1t was developed mitially in the Asian tropics, we have
tried 10 make it more widely applicable.

Secondly, this project 1s a result of partnership and we hope that 1t will encourage future
partnerships, The initial concept of simply iHustrating wetland benetits was developed o the
collaborative programme between AWH and the Directorate-General of Forest Protection and
Nature Conservation (PHPA) in Indonesia and used for training in that country. This current
document has been adapted from the Indonesian work by stall at the AWB Headquarters and
18 being published with two of AWB's most important partner organizations: the International
Waterfow! and Wetlands Research Bureav (IWERDE) and Wetlands for the Americias (WA).
This first edition will be launched al the Fifth Meeting of the Contracting Partics to the
Ramsar Convention in Japan, an important forum for partnerships

In late 1992, IWRE, AWB and WA agreed to link together more closely to promote the
creation of a global network for wetland conservation. This document is the Orst formal
tripartitc publication of the network. We hope that each party within the network will
promote it in their respective region and work with further partners at the national or
subregional level to adopt or translate the document for local wse. The document 15 also
suitable o be adapted (o a variety of different formats to appeal to specific target audiences;
for example, it has been adapted as a shide display and could be adapted for a comic style
format.

Only through the free sharing of such resources can wetland conservanian organizations hope
to achieve their goals with their currently meagre resources. We hope that this publication
will be a gond example of partnership and will stimulate others to follow suit.

Faizal Parish
Executive Director,
Astan Welland Burean
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WETLAND BENEFITS

ATTRIBUTE:

ENVIRONMENTAL
IMPACT
ASSESSMEN'T:

FUNCTION:

SCOPING:

UISE;

WETLAND
BENEFITS:

Claridpe, G F. {1991, An

phge T

GLOSSARY

An aspeet of a welland (or any other ecosystem) which does not
necessarily provide a function or supporl & use, but is valued by a group
within society (Claridge 1991).

A process which involves the systematic evaluation of all the signilicant
effects an action 15 likely to have upon the environment before the
decision o take the action s made. I'he process should also suppest
mitigating measures 10 the proposed action is likely to have an adverse
impact on the environment,

An aspect ot a wetland (or any other ccosystem) that potentially or
actually supports or protects human activities or human property without
bemg used directly, or supports or protects natural systems or natural
processes.  Functions are also known as indirect-use values" by
ceonomists (Clandge 1991).

The wdentification of potentially significant impacts using environmental
and/or project information for an Environmental Impact Assessment (EIA)
Study |

The direct utilisation of some aspeet of a wetland (or other ecosystem).
Uscs are known as "direct-use values" by economists (Claridge 1991),

Commonly known in the literature as functions, uses. values and
attributes, leatures, goods or servics, they are defined as any of these
terms which may have a value to people, wildlife, natural systems or
natural processes (Claridge 1991).

Chveerview of Werlund Vidues: A Necessary Preliminary to Wise Use. PHPA/AWE Sumalia

Werland Project Report No.7, AWE, Bugor.
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WHAT ARE WETLANDS?

How do you define a wetland?

The lerm "wetland” means different things to different people - indeed, there are about fifty
definitions of wellands in current usage (Dugan 1990). The definitions can be divided into
two mamn groups - those which are hroad and those which are narrow.

The Ramsar Convention definimion 1s a
broad one, There are certain advantages to THE RAMSAR CONVLENTION
using 1t which are described below, The
Ramsar  deliniion s internationally
accepted  and s used  throughout  this

Fhe Convention on Wetluads ol Inlemational
Importance Especially as Waterfooael Habitat,
ollen known as the Ramsar Convention liom
publication. Wetlands are: its place of adoption tn lran in 1971, is an
intergovernmental spreement which provades
"Arveas ol warsh.,  fen. the frmmework for internabional cooperition
peatland  or  water, for the conservation of wetluds,
whether  natural  or

artificial,  permanent  or

By 1993, more than 75 countries had
beconm parties o the Convention. Ope of the

ubligations under the treaty is o desipnate

temporary,  with  water wetlands  of internationul  importance  for
that is  static, flowing, inclusion w u list of so=-called Ramsar sites.
fresh, Dbrackish or  salt, Alrcady, mare than 600 wetland sitey have

including areas of merine heen adided to the Raumsar list, covering more

wialer, the depth of which
at low tide does not exceed
s5ix motres,"

than 30 mullion hectures of wetland hakatat, In
addtiomn, partics are ol to wasely mnnupe
the wetlaneds 1n their territones.

This defimtion encompasses reef flats and seagrass beds in coastal areas, through mudflats,
mungroves, estuaries, rivers, freshwater marshes, swamp forests and lukes, as well as
saline marshes and lakes.

The narrow definitions generally look at wetlands as ecotones™ @ arcas which are transitonal
between lerrestrial and aquatic environments and where the waterlogeing of the svil causes
the development of a characteristic vegetation.(¢.g. IBP in Worthington, 1976: Cowardin
etal., 1979; Denny, 1985), There is a practical problem with this definition in that it may
mean that only a part or parts of & water body are included within the definition. Most of
them regard areas with emergent vegetation as distinct from open water, which would not
be included in the definition. Hence, in the case of lakes, littoral areas having cmergent
vegetation would be regarded us "wetland” whereas the main budy of open water would
nol. Since both the littoral zonc and the open water are very closely linked to each other,
in terms of management it may create problems Lo separate them in this way.
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There are obvious advantages for conservation and management in accepting a broad
definition of a wetland such as the Ramsar definition. This is because the basic unit ol land
use planning should be al the catchment level; i.e. whaole niver basins. This acknowledges
the fact that anything which disturbs the upper part of the catchment will have an effect
lower down since the whole catchment is linked by water flow from top to bottom. Thus,
the development of 4 broad science, working with the broad definition of a wetland which
takes these hydrological linkages into account, is ideally placed to ensure the sound
management of all water resources in that catchment, It must nol be Jorgotten thal this
sound management must also include the lerrestrial components,

Thus, wetland science, which integrates the study of all water hodies (lakes,
marshes, rivers, man-made wetlands) in the catchment, and emphasises the linkapges
between the wetlands and the lands that surround them, is a science which can cffectively
devise wise management stralegies at the catchment level.

* Anoecotone is delined as a transition zone between two or more diverse communities -
in this casc the transition zone between terrestrial and aquatic communities.
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Figure One: Types of wetlands included in the Ramsar Definition.
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How do you classify wetlands?

As with definitions, there is a wide range of classifications for wetlands; e.g. Cowardin
etal. (1979); Larson et al. (1989); Scoll (1989); Dugan (1990). It is recommended that the
Ramsar classification of wetlands should be adopted together with the Ramsar definition.

CLASSIFICATION OF WETLAND HABITATS ACCORDING TO DUGAN (1990).
(ADAFIED FROM THAT APPROVED BY TIE RAMSAR CONVENTION):

1. SALT WATER
L MARINE

I Sultidal
i) permonent unvegetated shallow waters less than din deep at low tde, including sea
larys and stradrs.
i) subtidal aguatic vegetation, incleding seq grasses and fropleal marine meadiows,
Wiy coral reefs

2. Intertidal
i) rocky warine shores, ncludig cliffs and rocky shoras.
it} shores of mebile stones and shingle.
i) 1utertidal wnvepetated mud, sand or salt flats.
1) imtertidal vepetsted sedunents, including mangroves, oo sheltered coasts,

1.2 ESTUARINE
|. Subtidal

i} estuarine waters: permansnt waters of estuaries and eslunrine systewns of deltas,

2, Intertidal

1 itertidal mud, sand or salt Mats, wath hited vepetation, |

1} intertidial warshes, including salt meadows, ndal hrackish and freshwsater marshes. |

il intertidal forested wellands, mcluding mangroves, oypaand tdal reeshwater swamp

forest, |
|

1.3 LAGOONAL
i} hrackish to gty lagoons with one or more relutively purrow connections to the sed,
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1.4 8ALINE (INTERNAL DEAINAGE)

) permament sod seesonel sahine or slkaline lakes, flats and marshas.

I & FRESIIWATER
1.1 RIVERINE

I Percomial
b prermsne ! nvers and streams, anchudme watertalls.
F 1) anland deltas

2 Temporary

b seasonnd and ITepdany THWInE rivers anil slrenms

1) fvenoe Noodplans, mclediong rover tats, Hooded river basing ol seasonolly

NMunded grisslnmd,
1.2 LACLISTRINE

1, Permanent

L prerinunent iresivwater lakes (2> ahad, mclitdhing shores subypect to seasonol o ireepgalor
i,

1) permmnenl freshwater ponds <2 8hal.

2, Seasonal

1) seusonal freshwater bakes (= 8ha) meluding Hoodplain lukes.,
2.3 PALUSTRINE (MARSHES/SWAMPS)

|. Emereent

1) Permanent rreshWwaler

and swamps oo dgorganie soils with emerpent

vegetstion whoste bates lie helow  the water table for at leust most of the growing
SRR

1] permanent I-forminge freshwiiter swan

atedl by Papvirus and Ty

11) seanonal freshweater

weludine  toopiesl upland valley

swamps dom

shes on iporgs soil, ineluding slouphs, potholes,

sasonally flooded jpeadows nnd  sedge marshes,

iv] peatlands, including avidophilous, ombrogenous, ar soligenois mires covered by

mixss, herbs or dwarf shrub vegetation, and fens of all types,

v) alpine and polar wethads, ineluding seasonally flooded meadows maistened by
temporary walers Trom saowmell.

vi) freslswater springs

s with surrounding vegeeation,

ied by emerging and condensing water

v} volcame fummarojes continually

l'4-'?='1_|:| LHAT .
1. Forested

1) shrub swamps, inchuling shrub-dominarted freshwater narsh on tnorsdnie soils.
1) freshwater swamp forest, including seasonally flooded furest on inoreanic snils.

i) ferested peatiands, inchiding peas swamp forest.
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3. MAN-MADE WETLANDS

3.1 AQUACHLTURE/MARICULTURE
1) aquacniture ponds, including fish ponds and shrimp ponds,

3.2 ACGRICULTURE
i} poads, including farm ponds, stock ponds aod small tanks,
i) irrigated land and trripation canals, including rice fields, canals and ditcles.
i) seasunally Nonded arable land.

33 BALT EXPLOITATION
i) sadt piues amd evaporation ponds,

o URBAN/INDUSTRIAL
i excavalions, including pravel pits, borrow pits wnd muning poals,
i) wistewaler reatinent areas, including sewage furims, settling, poviids ainel oxidation
BETHTES

3.5 WATER STORALE AREAS
1) reservoirs holding water for trngation and/or L cermsitmprion witl o patlery of
rodunl, seasond deswdown of water level,
1) livdro-tuns with repular fuenctions in wiber level on 4 week v of montldy basis,

This classification can be modified specifically for cach country in which it will be used:
for example, local names could be used for specific types of wetlands to render the
classification more familiar to the user. Similarly, unique types of wetlands which oceur
only in the country in question could be added,
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WETLAND BENEFITS

Why are Wetlands Important?

What Functions do They Perform?

pnge T

Wetlands are penerally highly productive ecosystems, providing many unportant benefils.
Uhese benefils, sometimes described as roods and services', may be wetland functions

(e.g. proundwater recharge, flood control), usces of the wetland or its products (e.g. site

lor wood collecton or research site) or attributes of the wetland (e g, acsthelic component

of the landscape, religious significance).

Many of the benefits provided by wetlands
are essential o communitics, and (o
indusirial and agricultural activities. [.oss
of wetlands  will these benefits.
This is not 1o put a case for "development
vy conservation’, but simply to state that
nmaintenance of wetlands as functioning
ceosystems  will - olten  ensure  that
important contributions to development

are minlained.

remove

The remainder of this document deseribes
the range of benefits provided by wetlands.

Wetlunds wre extremely productive systems
and often approach, or even excesd, the
productivity of mtensive agncallural systems.
Figures for Alrican wetlands support this,
The annual primary production of Papyray is
estimated at 100 tennes per bectare, whilst
vitlues for Tvpla range from 30-70 tonnes per
hectars, Suriace tloating plants may produce
4l tonnes per lecture, Submuerped plants, too,
pre wvery productive. Those of the penus
Poramegeton are reported o produce 40
tonnes per hectare. Just [or comparison, sugar
vane can prodduce G3 tonnes per hectare and
mittze 60 tonnes per hectare, To aclueve these
levels of production, though, they require a
high amount of inputs in the form of water,
fertiliser and pesticides,

Denny. P (1990 Afeica. Inc
Finlavsom, M. & Moser, Mo(ads) Wetlamly.

Sourca:
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TYPES OF WETLAND BENEFITS

WATER SUPPLY

¥ Direet extraction of water by people
Woellands are very frequently used as a source of water for domestic,
ndustrial and agricultural use. Streams, rivers, ponds and lakes all contain
water which can be extracted. Other wetlands, cg. peat swamp l[orests, can
olten become sources of water by use of shallow wells.

i L L )
)".;Ijr;L:IJ”LJ_f_‘:' | EI’EH,.-# e

Figure Two: Water Supply - direct extraction
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* Water supply to an aquifer (groundwater recharge)

This occurs when water moves from the body of the wetland area into the
underlying aguifer system{s). However, it must be borne in mind that not
all wetlands are recharge arcas for groundwater; some may be discharge
areas where groundwater flows into the wetland.

Waler which moves from
the wetland to an aquifer can then
remain part of the shallow
groundwaler syslem, which may

Anntensive eel aquacullure schome
has been sel up in the Soath Cast
Pahang Peal Swamp Vorest on the
east coast of peminsulor Maluysia.,

db

.‘-'l.l|‘a]'ﬂ:.r' whalter o *:.E]FF(:‘IU]]LEH'.-I]__: drcds
and sustain the water table, or it
may cventually move into the deep

Huge quantitics ol groundwaler have
bewn pumped ap for the ponds which
has resulted i the doying up ol wells

groundwater system, providing a tsed by the locsl communities for
long-lerm water respurce.

This a5 ol wvalue 1o
communities and industrics which
rely on medium/deep wells as a
sonree of water. In some cases, one wetland arca may recharge an aquifer
which supplies a more complex system of natural habitat, agricullure,
scttlement areas or industry,

their domuestic needs,
Avwerees Mow Sunday Thimes, May
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Figure 3a: Waler Supply to an aquifer (groundwater recharge)
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Figure 3b: Water Supply to an Aquifer (groundwaler rechurge)

WITHOUT WETLAND

* Waler supply to another wetland (lower in catchment)
This aceurs where the supply of water lo 4 second welland is maintained by

a wetland higher in the catchment.

This is important where the water from the second welland i1s used by
communities, agriculture or industries, or when 1l mainlams unportant
ecological assemblages. [t ncludes the case where water 15 pumped or
olherwise artificially moved from one wetland to another.
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FLOW REGULATION
(primavily flood control)

Wetlands can act as storage [or excess
amounts of water (which nmay occut
during times of heavy rainfall or high
tlows in rivers). The water can come
from rain, run-off, rivers, ar from
underground sources.

Two processes occur which result in flow regu

The Panlanal, one of the largest wetlaunds
in the world, slows the flow of waler 1n
the La Plata Busin of Bolivia, Taraguay,
Brwatl and  Uriguay,  thus  avolding
cataxtropiue. Hooding downstrewm, The
Ioss of this "sponge”  Tunction  would
produce signilicant damape o extensive
apricultuml areas 0 Argenting,
soures: Bucher, LKL, Homsun, A,
Bowle, T.. Canevari, P.. Codteo, 5.,
Huaenr, I & Stone, T, (lo Pressy e
Pratied Bnvironmrenial Fxamination for
e Hideowta Waterway  r the
Paroguay-Puveny  River  Baxia,
Waetlminls for e Amerncas, Munomer,
MA and Hienos  Aanes, Argenting,

lation and flood control:

A flood wialer can be stored,
either in the soils (cg, peal
can he up to ninety percent
porous) or retained as
surface  water  in lakes,
marshes, etc. 'T'his reduces
the wvolume of immediate
downstream  [lood  water.
Some of this water may be
discharged from the storage
site over days. weeks or
months, amd some s

I the USA, drainape of the Charles River
witlands in Massachusetts was halted when o
snudy revealed that the cost of Nood dumuage
would ioncrease by o minimum  af  LIS$E3
million per year of torly percent of the
wetlands were draged

tree: Maliby, B (1Y) Walerlogged Wealth, Why

e Worldy Wel Mlaces? lnermational
for Envirsmment eod Development,

Wanste ¢
Tiasdifaate

Linmnlon

removed Tfrom  ihe  flow

regime through evapo-transpiration and percolation to groundwater.

% wetland vegetation slows down the flow of the flood water, so that not all
of it arrives downsiream at the same lme.

The effect of both processes is that downstream flood heights are reduced and
strecam and river [lows are maintained for a longer period each year than would be

the case without the wetland.
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Figure Four; Flow Regulation, primarily flond control

Runatl fills witlands and liooding 15 auoidpd|

Figure 4a: Wetlands store flovdwater

Figure 4b: Without wetland flooding occurs
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Figure Five: Flow Regulation, primarliy flood control
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PREVENTION OFSALINE WATER INTRUSION

* Ground water
In low lying coustal areas where the underlying substrate is permeable, a
wedge of freshwater [tequently overlies deeper saline water. The existence
ol s freshwater wedge is frequently maintained by coastal freshwater
wetlands.

Removal or reduction of the freshwater wedge allows the deeper saline
water 1o move upwards towards the land surface, where it can allecl water
supplies to ccological communities and 1o people.

It 15 very important to retain the freshwater wedge in low-lying coastal

areas, as it ensures a supply of drinking, washing and irrigation waler Lo
local communities and agriculture, and prevents salinisation of the soil.

Figure Six: Prevention of saline water intrusion - groundwater

I\wyesbanuls rratzin 1he|
fresh groutydeaer |

Figure Ga: Prevention of saline water intrusion with wetlands
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Figure 6b: 11 the wetlands are cleared, there is saline waler inlrusion

* Surface water

The outward flow of
freshwater from a
watercourse, such as a river
or a stream, usually limits
the entry of scawaler into
that walercourse. However,
with  reduced  freshwater
flow (due to over-exiraction
or drainage of surrounding
wetlands), seawater i8 ahle
to intrude further upstream
0 depriving people.
agriculture, industry  and
ecological communities of
the freshwater that they
need,

Local people in Samnuninda (Fast Kalimantan)
report lhal  seawarter  formerly  introded
upstream in the Mahakam River as far as the
town only i the very few yvears with a dry
season ol wn or eleven months, Howover in
1991 saline water moved well upstream of
Samannda after only six months of the dry
season. This had significant impacls on
agriculturs, industry and the health of the
community. It is believad locally that this
sultwialer intrusion was caused by decreased
outflow from the lakes and rivers of the
sdahakam systemn as a result of extensive
forestry clearfelling in the catchment.

Fourve Hegronal Devalopment Plansiog Agency, Edst
Kt

IR PeEd. Somm

In some cascs, the characteristics of river channels and coaslal vegetation

help to prevent the flow of tidal waters into a river.

Straightening,
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deepening or clearing the vegetation of the channel may result in greater
penetration of saline water into the river, especially at peak tides.

Figure Seven: Prevention of saline water intrusion - surface water
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Figure 7a: With wetlands, saline water intrusion is prevented




moge 17

WETLAND BENEFITS
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Figure 7b: If the wetands are drained, saline water intrusion occurs
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PROTECTION FROM NATURAL FORCES

* Shoreline protection and erosion control

The physical characteristics of wetland vegelation prevent or reduce erosion

of coastlines, estuaries and riverbanks.

The three main processes
that pecur are;

*®

the  binding  and
stabilisation of
substrate by plant
rools and deposited
vepetative matler;

SOUCE]

Where the bankside vegotation has been
destroyed ulong the rivers of custern England,
the cost of mamtauning urtificial reantorceaenl
Loy prevent erosion wveriges 153425 [ mekne
ot hank.

Turnwr, B {1U89), Mavked and Tafervenilon
Fadlures dn the Managemens of Weiliamds:
Case  Swdy  of the  Haltod Kingelom,
Mimaagoplonl repan, OECT, Paria

dissipation of wave
and currenl energy: and

lrapping of sediments,
ppug

* Windbreak

Wetland

vegetalion  can  shield

Structures, crops or natural vegetation
from damage by strong wind or
sall-laden wind.

Some 15 mulbion people live in
the extensive dulta system that
makes up mist of Bangludesh,
most of which has been clearsd
ol its natural vegetuion, In June
THES, over 40,000 people were
drowned  hy
Recagmising the importance of
mangroves in damping  down
these  storm surpes,  the
vovernment of Bangladesh has
embarked  on an  ambilious
wangrove reforestalion scheme.
As of 1985, 25,000 ha had been
planted,
sounee: Malby E01980)
Walerfogged wealth. Why
woste fe workd's o et
pluoes Inteenattonal Tosdille
for  Environmenl sl
Development, London,

Storm surees,
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Figure Eight: Protection from natural forces - shoreline protection and flood
control
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Figure 8b: IT the mangroves are cut down, {looding and erosion of the coast
can occur
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Figure Nine: Protection from natural forees - windbreak

i | H e p i
/ Mangroves provide shalter|

o tor human activities |

Figure Ya: Mangrove areas provide shelter from the wind

Figure 9h: Cutting of mangroves leads to exposure Lo slorms
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SEDIMENT RETENTION

The physical properties ol some
wetlands (eg. \-'L’E_T_L‘.m[il;'ﬁr't, si7e, waler
depth) tend to slow down the Qow of
water. This 15 especially  true  of

Since  the dreunage  of the  Papyreus
swimips i the Hula Valley, wihich leads
ko Lake Kinmeret, Tsrael, the loss of the
filtering  capacity ot the swamp  has

-‘EWFI“!‘F'\} marshes ?”:'"_H"'”"#E‘lml“'r‘- l_ LB resulted o delta of sedument n the
facilitates the ‘l‘-’]-:"“”““"”- and therefore luke und soercised turbidity of the Juke
the removal, ol sedimeat, This which has i tumn decreasisd the water
deposition  is closely linked to the quality.

Somree. Dapan, P OB 1990 Wetfiwd
- . Comservation; A Roview af Curreni
nutrienls  since  these  subslances  are fexues and Required Actiomn, 1UCN

often bound to scdiment parmicles |

beneficial removal of toxicants and

Waler Floyy ———

Figure Ten: Sediment removal/retention
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IT there is drastically increased sedimentation due to increased soil erosion in the
catchmenl of the wetland, the excess deposition may have adverse effects on the
receiving wetland. Their capacily to further absorb sediments will be considerably
reduced in additon to causing water quality problems in lakes and reservoirs. An
tmportant point to bear in mind is that wetlands do not have an inexhaustible
capacity to absorb polentially harmful substances such as sediments, nulrients and
harmful substances such as toxicants. Rather than relving on wetlands alone to
buller excess sediments, nutrients and toxicants, it is far better to ensure

that land practices within the catchment keep the input ol such substances into
wetlands to a minimum,

Sediment  removal by wetlands
may: Senl erosion and the subsequent deposition ol
i the eroded sotl i waterwuys uod water hodios
ivoome of the most serious envirnnmental
prohlems facing the develaping world today,
Nat anly does the loss of valuable wop sail

* benelil  communities  and
developments  downstreamn

b:ﬁ‘l mﬂiﬂtﬂiﬂing water restilt i reduced violds or even complete loss
LILIH]IH}". IJ}' Pf:ﬁ‘u‘t_"ﬂling of lund for apriculture, but the silltation of
Sl]ﬂllDlelg o walerways water bodies canses many adverse effects as
which  would  lead ‘lll.';'l' well, The sconome losses as o consequence

uf inereased crosion can he crppling.

Sonl erosion 15 o natucal process bat
has been drastically  acceleruted by mun'y
activities, Clear [elling of steep slopes s

Mooding and loss of water
transport function; and

¥ benelit agrniculture in those particularly harmful - studies have shown that
wetlands by rencwing the sheet erosion from o logeed wren on
nutrients and soil. slopes s 240 tes greuter thun that from

undisturised  forest (Hodgsan & Dickson
1988 ) Similarly, the amount of soil eroded
from an agnecultural plot va Mount Mukiling
i the Philippines was estimared to be a
staggenng 20 tonnes per hectare per year,
winlst the wrosion from forests was only in
the region of 2-8 tnnes per hectare per vear
{Ramrez [9E8).
Svurces: Hodpsou. G & Dicksom, )A.
11930 Logping vercws fisheries and towrivmr
In Palewean. Occasional Fapers ol {he Easl-
Weat Eovironmental and Fu”:}- [rrstalielis,
Paper Mo 7,
Ramjrez, DML (1288) Soil conservation
stritegiens some cases in Philippine pfend
Jarms. Paper przsented ab e teclincal
warkshop on Philippine binlogical diversity,
UF Campus, Dilimane  Quesan iy,
FPhirlppings, Moreh -2 1984
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NUTRIENT RETENTION

MNutrients are often associated

page 23

The physical propertics of some wetlands tend o slow down the Tow ol water

facilitating the deposition of sediments. with

sediments and can therefore he deposited at the same time. Nutrients may be from
a wide variety ol sources, but are commonly run-off of fertilizer from agricultural
areas, human wastes and industrial discharges,
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Figure Eleven: Nutrient removal/retention

When the sediment 1s deposited, the
nutrients may be stored with r,
taken up hy wetland vegemtion or

transformed by chemical and

biological proccsses. Uptake by |
wetland vegetation does not ensure
the nutrient’s removal from the
waler since the nutrients can be
released apain through decay of the
plant. However, harvestng biomass
from the wetland such as grasses
and sedges for thateh and lishes for
fond means that nutnients are taken
out of the system in a useable
[orm. Inorganic phosphorus and
nitrogen arc the most siznificant
nutrients which are removed, stored
or transformed by chemical
processes b wetlands, Nitrates can

Dje to the etficiency of swamps and muiurshes

i removing oulrienls from owaler pussiog
thronagh them, many natural wetlands are wsed
[n the Flonda, LISEA,
cypross swanps towis found that 98 pereent
af all nitrogen 97 parcent of all
phosphorous was removed from waste water
passed through them before this waler entered

the aroundwater

o treat waste witer.

ancl

So elficient 15 this process thal wetlands are
artificially created in many parts af the world
tor purtfy watzr.  These natural systems have
bevn found 1o be cheaper Lo sel up, operale
and  mantan than  conventonal  arbifcial
syals,

i Nalby, B (19845, Watesfogred Wealth. Why
Wesse thie Warkd s Wer Flaces ?, latesaatinnal
Frstitinte Do Rovdimomment wml Thavelngpanen,

e
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be remaved by the process of denitrification in which bacteria [ound in oxygen poor
welland soils convert nitrates and nitrites into molecular nitrogen which dilTuses into
the atmosphere. Phosphates can be bound to inorganic ions in mineral soils of
wetlands. If these soils become saturated with phosphates, however, they may
actually export phosphorus. Morcover, under reducing conditions (where there is
a lack of oxygen), nutrients such as phosphates may actually be released into the
overlying water and be exporled out of the wetland,

Many wetlands are more efficient at transforming and removing nutrients Lhan

terrestrial habitats,

The process of nutrient removal may
benefit communitics and developments
dowastream by maitaining  walter
quality. Excess nutrients in lakes may
lead to eutrophication. In this process,
excess  nutrients stimulate so much
plant prowtl (macrascome and
microscopic)  that 1l becomes  a
nuisance. For example, there could be
blocking ol walerways and covering of
lakes by tloating plants such as the
water hyacinth (Eichhornia crassipes).
Excessive growth of microscopic algac
(phytoplankion) in lakes and reservoirs
will cause a decrease in water guality,
lowering dissolved oxyeen levels such
that fish kills result. Other effects may
include excessive growlh of blue-green
alzae which may produce toxins and an
incredse in the filtranion costs of water
freatment lor domestic supplies.

The city. of Caleutta, [mdin, has no
sewanre trwatment plant, All of e
domestic ettluent troun the city is Jed into
a complex of woddicd wetlunds o the
east of the oy, The effluent b ussd ta
cublure fishes with o yield of 2.4 tonney
prer hectare per Yo aod orrigale nee,
will an annual production of around 2
melrie wnnes per hectare,  Muoreover,
vegetables  are  grown on the  solid
garhage dumped i the same area which
wre ulso dreigated by the effluent. Lagge
amounts of nutrients are reinoved in the
toem of tood from this ¢ Muent,
The wetlands of east Caloutta remain an
example o the world on how W treal
Large amounts of domestie el luent af livw
wost while st the same tims ganing food
from them,
Sadly, the wetlands ure now Lhreaten el
by the eapunsion of Caleurta which has
very ssrious implcations for the Tulure
rreatment of effluent from the city,
Soutce. Ghesli, LY & Sen, 5, (|48
Evalvpival hivlory of Caleaiias wettand
comversing. FovimmmeninlConservarion
14 (3p 219-2205
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TOXICANT REMOVAL

Many loxicants enlering aquatic ecosystems are bound to the surface of fine
sediments or within the molecular laltice of clay particles. The slower flow rates
in many wetlands facilitate dropping of sediment loads, and the storage and
transtormation of sediment-bound toxicants.  In some cases, certain plant species
actively take up toxicanis; ¢.g. water hyacinth (Eichhornia crassipes).

This process may benefit communities and development downstream by maintaining
or even enhancing water quality, Since many loxicants enter aguitic systems bound
to sediments, the process of removal 15 similar to that of sediment trapping.

|————— Water Fioy ————— &

s Taxlzant | oard

Figure Twelve: Toxicant removal/retention
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Toxic substances may come from a
varicty of sources, bul are commonly
from run-off of pesticides from
agricultural areas, industrial discharges
and mining activities.

[t must be emphasised again that
wellands  do not have 2 boundless
capacity  for  absorbing  loxicants,
Indeed, they may "leak" toxicants in
cases where the subslance 1s taken up
by plants instead of being adsorbed
onto sediments. In this case, there is
the likelihood  that  the  harmiul
substance may re-enter the food chain
il a herbivore cals the contaminated
plants. Ensuring that toxic substances
enter  the environment in the least
possihle concentrations in the [irst
place is the best course of action.

WELTAMI HENEFTTS

Many aquatic plants found in wetlamls,
including  emergent,  {loating  and
submierged types, can concentrate heavy
metals n thear hssues up to 100,000
times the concentration n the
surrounding waler. Many of them also
contain substances which  bingl  heavy
metals and thus are wvolved o metal
detoxification,  Ewcfifiornin crassipes,
Tupha and Pleagmites have all been
successtully used to treat effluents; oo,
from mining wrens, which contain high
concentrubions of heavy metals such oy
cadmium, mercury, mickel, copper, zine
aned vanadium,
Source: Lakahman G5 (I9ET)
Feotechnalogicad  pppaviuities for
aguatic plamis - a swevey of willizatien
writons . TN Reddy, KR, & Smih,
WML (Ede) Aguadie plasiy for witer
freaioment  and  resource recovery,

Blagmahn - Publishing e, Florida,
LisA
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SOURCE OF NATURAL PRODUCTS (ON-SITE)

This is a broad category
encompassing all animal, plant and
mineral products which may be
harvested directly from  wetland
areas. Itis distinet from SOURCE
OF NATURAL PRODUCTS (OFF
SITE) because in order to obtain
on-site wetland benelits people have
0 go o the wetland,

Examples ol on-site  products
commonly taken from  wetland

areas nclude peat, timber, fruit,
meal {e.p, fish, deer, birds), cane,
reeds for thateh and matting, resins
and medicinal products.

In addition to supplying products
which provide the main source of
livelihood for local populations,
wellands  frequently  also  supply
natural products which constitute an
income supplement during  times
when other sources of income are
not available. Such products can

make the dilference between survival or

Natural wetlands are among the
maost produclive ecosystems, with
some  surpassing cven the most
intensive  agricultural  systems,
Thus, the benefiis which can be
gamed from harvesting wetland
products are often significantly
higher, per unit land arca, than are
available from many other habitats,
including those resulting from the
draining of wetland areas.

In the lower Mekong Basin 236 (000 million
tons, vul ol a total fisheres catch of 300,000
million tons, 15 denved from the wethinds
assocrited with the niver. Tn 19HL, the
wetlunds contmbuted USE90 million to the
ceomomy as well as supplying 50-70 percend
ot the pratein peeds ol the Mekong delia’s 20
mullion people,
Sowece Panlubu, WL (L9810 Bffects of  Waler
Resowrce Developoent s Welands in fhy
Medong Bete. Envieonment Unie, Mok
Aaeinnnl, Bangkok

Fransmugrants  and  other  seftlers 0 the
Wellands of the East Sumatoan Lowlands
sometimes supplement their income hy cottng
the trunks of the nihung palm { Oncospernmne
figellariem) which are used in constructions
whers resistance Lo waler is reqquired. i
South Sunuitra alone this had an estimwded
value of Rpdtd million (US$200,000) in
[9HE
Souree: Danielsza, Foo& W Verheugt (19900,
fntegrating  Conservatfive  gmd Land-use

HManning in the Coustaf Hegion of Souath
Semaira. PHPAAWE hnlunesia, Bogor,

[ailure for rural populations.

In & literature review cited by Birkeland
(1%83), seagrass beds and corzl reefs ranked
higher in gross primary productivity per
syuare metre par year than otlier coosystems,
including sugar cane felds in Java, and the
nutrieni-coriched waters of the Peru current..
Sriprce Birkelond. C. (1983), Ezolopical intarselions
betwesn mangeoves, ssagrass heds arl coral
reefn. o CEPC/SPEC/ESCAR/TLINER
Frolugival Interactions Between  Tropivaf
Comstal  Ecoyysiems, UNEP Repicual Sens
Ragjreurts amd Stodies Mo 73, UNDP, Maimln
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SOURCE OF NATURAL
(OFF-SITE)

PRODUCTS

This category specifically covers
those products which are produced
by the wetland and then either
migratc  or are lransporled by
natural processes 1o another sile.

They may be used directly by
people at this second sile, acl as a
food source for other organisms or
perform some other function eg.

coastal accretion in the case of

transporied sand and sediment.

There 15 a great variety of products
in this category, including organic
and inorganic  material  and
dissolved  nutrients  transported
downstream  (which then support
tocal  fisheries), migratory Tish,
shrimp, marine  mammals  and
birds.

‘The products may be imporlant on
a local, regional, national or
international scale.

Because of the wery high
productivity of some wetland types
the loss of wellands in one location
can have very significant cconomic
impacts in another area.

Genera of  commercial  importance  in
Southeast Asia which depend on sespmes beds
at some stage in thar hife history anclude:
Penaews, Lutganws, Pethrones and Sfoanus.
These  populations  are  not

harvested in the seaetuss habatat,  Often they

necvssarly

wrecauphl afler mowving to other areas, so that
this represents an export of natwgul preuducts
trom the seagrass wetlund.

The ceonomic vilue B the fishery associnted

with a4 seagrass ecosystemn in Turul Bay,

Saudi Acabig, hus been estimated al 1SSH

nullon,

Bimiree Chow, LML (1900, Marine Erviconmeniaf
Isues  dn o Sowheast  Asla:  Newe  anid
Dievefopment. Faper peesented at the Begional
Semunr on Ecalogy wnd Conservation of
Sestithieasd  Asinne Marine apd  Freshwaler
Fowvirvmmends  loncluding Wetlapdi, 48
Movembar, P91 Kusln Luggaer

The fishing iodustry in and  around  the
Mautanp Manprove Forest Reserve n Perak
Statz on the west coast of the Malay
Peminsula provides direol employment  for
2,500 people and indirect employment tor a
further 7,500, 1n 1979 the walue of the
shrimp and cockle industnes in the area was
estimated to ha ar Jeast USE30 nullion.

Source: Dap, I1E. (1982}, Mangroves and
aguacolons. . Anbln | 1(5)7252-257,

It has been shown in Swimaita thal the average
voastal fAshpond produces 287 kgthalyear of
fish, hut the loss of one hectare of wangrove
leads to a Joss of approximately 480 kpdyr of
wffshore shrimp and fish.

Minckannen, J, apd MacKinnon K. (19863,
Review of the Proecied Argas Svatem in che
Indo-Malavan Heafm, TUCH, Gland,

B TRTTY g




WETLAND BENEFIT:

P

ENERGY PRODUCTION
{hydro-electric power, firewood, peat)

Wetlands can  provide energy hy
various means, the most common being
hydrocleetricity, firewood and peat. In
East Africa, papyrus is cut, dried and
pressed into brickettes. Some estuaries
have the potential to gencrate tdal
power.

Exploitation ol wetlands for energy
production, though, has had some very
i'Il'i"w’t'!T.‘iL‘ III:'.I'I'D‘H('.IH on sOme "..'fl:."[lﬁl'l[f.’i.

For example, peat, just hike coal, 1s a
non-renewahle  resource  and  peat
mining has the capacily to destroy peat
their  many
consequences  of

wetlands — and valucs,
Similarly,
damming river valleys to create dams
for hydroclectne  power have  been
negative, In some cases, the economic

SOVTIE

Peal, called champa in the Quechus
language of Peru, 15 abundantly found
the Punn wetlonds of Andean  South
America. 1L s ropubardy wsed as o
houehnlid fuel, especially for conking.
Sounce: Pulgar-Vidal, J. (19487 Hivteria
¥ Geeografia del Ferme, Toms 1: Lay
Oche Megiones Naburales ool Perne
Uhpeversidad - Mocumnl Musgor de San

Misecoss . Lot Peeu. Jdapp

n

In Bwanida, peat mumng for peat-fired

power stations 15 cousiog destruction of

highland  peatlands and  has caonsed

assocuted  prohlems such s ncreased

run-atf from the highlands,
Source: Denny, P, pars. comun,

losses incurred exceeded the forecast benefits from the development. These losses
include prevention ol upstream [ish migration lo spawning areas, loss of seasonal
flooding of floodplains downstream (leading to prevention of replenishment of
nutrients and sediments downstream and prevention of lateral fish migrations in the
floodplain), increased coastal erosion and changes in the salinity regime in

downsiream coastal areas,

[deally, Tuel should be produced from
wellands on a sustainable basis. AL the
same time 1t must be ensured that the
other Tfunctions and wvalues of the

wetland remain inlacl.

Bezuetits 1 the form of fleed control,
irngation and  hydropowsr have hean
realised from the Aswan High Dam in
Africa. However, muny of the adverse
affects were unforeseen. Some of thess
most senous effects are just being telt,
30 veurs sfler the closure of the dam.
The loss of sediment deposited in the
coastal areas of the Nile delta in Egypt
bas meant thal billions of dollars now
have to he spent fo artificially protect the
coast from erosion.
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WATER TRANSPORT

In many wetland areas, water transport
15 the most clficient, as well as the Canals within the nmngrove system of
most environmentally sound method of ”JL; Facific coist of Nlt'«'irlt:'-g.ml'nrﬁ the
. uniy maans of communications betwesn
travelling.  In other areas, water il o .
e 4 . settlements.  Transport s cheap  ad
transport s olten easier than other convenient and thus of greal impostince
methods.  In some cases, 1t s the only for the local commimitios
j.Jﬂ‘iL'liL’iJl TEIC AT S uf lI'.'!TI.ﬁ]'!'f'rTI. Somree: Dugan, 17 0By (1990) Wetdand
comvervitfion: o Heview  of Curvom

Toses il Nogeeleed Action. WWCH,
Water TTansport s unporkant not UHE_".-"

[or passengers, but also for supply of
goods (o local markets and for moving
bulk cargo, agricultural and wetland products vver longer distances.

{55

I'l.

)

1 II r 'r'l"]"‘._ _,.'-._——__
\13 *Fir J"ﬁ,

Figure Thirteen: Water transport




WETLAND BENEFITS

GENE BANK

* Commercial exploitation

The use of genes from wild species
to improve commercial species s
well established.  Many wetland
areas contain wild specics which
have the potential to contribute

penelic  material  for  the
improvement  of  commercial
species.

Genes  from wild  species have

characteristics which can assist in
improving  lfactors  such
suseeptibility to disease.

iy Lste

£ Maintenance of wildlife populations

I'he  maintenance o wildlife
populations requires an adequate
pool of genetic material.  In cases
where populations have fallen W
very low levels (eg. fewer than 500
individuals), it 18 important to try
o maintain genelie variation,

Occasionally, genetic variation can
be  maintained with  ex-situ
resources, bul in most cases, the
hest option 15 to conserve adequate
areas of habitat with in-situ wild
populations.  Tlus 1s clearly Lhe
only option  available 1n arcas
where the species composition is as
yel unknown,

poge 31

In Nepul, some ol the remaining
awamps hold three species of wild
rice from which comimercial vareties
were bred. These swiimnps are now
wrder  threal ol conversion,  thus
the: original  genstic
material would be lost,

T

dvcess o

Solree Shvantlin e

wudbbbiil,

and growth rates and in

reducing

Sore wetlunds bave concentralions
of mordinate amounts of the genenc
whaole
bligratory shorebieds 1o parlicular
show large concentrations at a few

composition of HpECies,

wetlands  along  thewr  nugoatory
routes. The coasts of Tierra del

Fucre in Argentina and Chile, for
example, harbour 70% of all Red
Knots (Calidriy canutuy), 4659% of all
Whits=rumps¢l Sandpipers {Cafidiy

fuscicollis)  and  69% of  all
Hudsonian  Godwits  {(Linosa
haemasticay n the  western
higmisphere.
Sowercess Momson,  H LG, &
Eisin kK (E9R0Y Ay wf
Newrcite shorebirds on dhe couast
aff Sewath  Aweviga, Uanadinn
Wildlile Service Spesial
Publication. Two Volues, 335pp,
Comadian Wildlife Service,
Headguarters, Oitawa.
Anod. (1992 Kae  Profiles,

Western Hemisphere  Khorebivd
Rezerve Nevwork, Wetlands for the
Americas, Manomet, MA. USA
apd  Brudnog  Alres,  Arpentina,
Iapp.
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WHITLAMNE BRNEFITS

SIGNIFICANCE FOR CONSERVATION

¥ Significant habitat for the life eyvele of important
phints and animal species

This category includes habitats that
directly support the life cycles of Although wellands occupy less than
impartant plant and animal specics. I (Gr (6 AN ase Wk A
continental United States, 43 % ol all
federully  histed  threstened  anid
endanpered species utlize wetlinds
ab some point in their lite eyele. This
demonstrales  their  importanee  in
harbouring endemics and species of
limuted distribation,
Source: Felernhemd, L& (1992)
Endangered Species, FEudangered
Wedlands, Life on the Fdge,
Motwonal Wikl Pederation,
Wasltingion LY O US A, 2Ypp,

For some species, especially plants, a particular wetland or wetland type
provides every element required (o complele their life cycles. Other species
may depend on wetland areas for a part of a more complex life cycle,
including many aquatic animals such as fish and prawns which depend on
wetland arcas for spawning and juvenile development.

There are many species of migratory birds which depend on wetlands for
part of their life cycle (eg. for resting or feeding while on migration), and
in these cases the value of the wetlands on which they depend needs to be
assessed on an wnternatonal scale,




WETLAND BENLITTS

* Presence of rare species, habitats, communities,
ecosystems, landscapes, processes or wetland types

This  category  covers  seven
important classes of environmental
features:  species,  habitats,
communitics, ccosyslems,
landscapes, processes and wetland
types.  Rarity is often valued by
people and governments. Once one
of these features become rare, the
chance of 1t being "lost" forever
hecomes greater,

Zapula Swamp in Cuba is the largest
wetland inthe Carthbean at 340,000
ha.. comprising brackish und saline
loagoons und  marshes, magroves,
intertudal  mud-flats and  sawprass
swamps, The swamp supports aowide

wialdlife,  but it 1w
important for the  high

variety  of
expectlly
number of endangered and endeaic
species that oceur there. TL s the
unly kv 1:M:'.L|i|y' Fovr the J",.'l|‘|,'1i:|
rwil  (Cvanolimuas  corverad),  the
Lapata ween (Ferminie corveral) antl
the nominate race of the Zapatn
sparrow { Torreondy inexpecrata), Wis
the most linportant breeding urea for
the endunpercd Cuban sace of the
sandhull {Liries
musferes), The West Indian manatee
sttll aecurs in very small numbers,
hut the wvery rare lautiu
(Ceprroenyy soreus), 4 small rodent
known anly fram the swimp, is now
extinet, Repliles
include an eodemie subspecies of the
Lizsrd Anodiv luteaputiris and o small
papulation of the endangered Cubuan
crocodile, Somwe 300,000 ha. of the
swamp are protectad in the Zapata
Manonal Park, an umportant centre
tor outdoor reercation  and  natire
LIS m:

Source: Scotr, DuAL (1991) Ladia

America and the Caribhean TN

Finlayson M. & Moser, M (Eds))
Wetlands, IWED.

L rine Catadery iy

dwpr

thotleht o be
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WETL AN HEMEFTTS
Figure Fourteen: Significance for conservalion - habitat for the life-cycles
of important animal and plant specics
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Figure 14a: High tide

e —
\'-I-f\‘I r,s'ﬁif '\I
< 4 -": ( / r'lJ :II Jl.rlll ."l
DYy | ()
o A1 | |
Vi ;%.@“ﬂ%@a %j‘._ ____55{%:)3 % iy
- — :E‘_'.'T -az&:,__:é__r,. R s \‘1 )
% G =y
TR 1LI.l-\' - = """r‘
'Hroeding Stagas Of Fish, \h ‘Eﬁ”
Prawns, Crabs Fead And S
{Shelter I The Mangroves! \\\:?’

Fipure 14b: Low lide




WETLAND BENEFATS puge 1%

RECREATION AND TOURISM

‘This category meludes arcas that

are heing used for rcercation and Tounsm of all sorts earned  develaping

st or which have the cobntries USE3S billion in 19885 The
o) g full r Dirures retlancd  resarves  are

potential to be used for  these eI IR TR LA (ST

purposes.  The rr:l'llllt'!.'ﬂl.!l;-_ﬁ. i dreas wethisids for penerating income from toarkm

thal  can ]mwidu this  bhenefit and recreation:

mclnde: . lounsts o the Maorrocoy Natiooul
Park in Venezuelu spent an estimai

midicabivie of the considerable potentinl of

‘ contain - species,  habitats, USS7 nmullion per year in the mid

- : 1 9R 0%
Counnuniies,  ecosystems,

. v the Coash incoie from Laurism m the
landscapes, natural Cuironi Swamp in Trintdad is of the
processes, or wetland types urder of 11887 mullion per year;
which are endungered, rare - Kenya's Ambroseli Nationwl Purk,
or threatencd: which  bas  sienilicant  wetland

ultractionsg, had an estimated annual
o extensive  in area  and A income of USSLI nullion i 1979';

| | i bed Canbbean  wwnine  wellands  earn
AT WL re
ﬂl!'bL.}. UNAsiuroed, close o USED hillion a venr sl
from soatha diving towr s’

4 contain a high diversity of Sounce:  'vorious suthors clted in Dugaa, P fel)

hahitats: and (Hdy, Wetland Conservation: A Rovicw of
T Urrent Isines and Reguired Aerion, WICN,
Cdlapal

* significant altitude changes Lindberg, K. (1941).  Policier  for
s he eile Aocemining Soiure Towrlom s Ecodopical gnd
Acrass the sie. Feunumic  Henefls, World  Resources

Institute, Wishington DO

Siles more suitable for recreation
and tourism  are those where
adequate infrastructure 1s present or
where there is the potennal for
developing adequate infrastructure. However, care must be taken to ensure that any
infrastructural development does not reduce the values of the area for tourism.
Lase of access, close views ol wildlife and spectacular scencry are other factors
important for tourism.

Recreation and lourism may contribute significantly to local, regional and national
gconomies.

The importance of an area for tourism is enhanced by high values for some other
benefits  such as SIGNIFICANCE FOR  CONSERVATION AND
SOCIO-CHLTURAL SIGNIFICANCE.
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Figure Fifteen: Recreation/Tourism: Wetlands support many different types
of recreation '
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SOCIO-CULTURAL SIGNIFICANCE

* Significant component of the landscape/aesthetic siznificance
Landscape 15 the total of all components of the view, cither from a particular
location or throughout a region. Wetlands are often key components of
landscape, providing diversity and a focal point for views.

The aesthetic significance of a landscape or of a component of landscape is
dependent on harmony of lines, textures and land uses. A large factory set
in the midst of open patural areas 1s not harmonious and is likely (o
significantly lower landscape values.

I Landscape offers value to many dilferent groups. It may be important o
local communities as part of their perceived quality of living, or to regional
planners and entreprencurs when they attempt to attract busimess or tounsts
w their reeion,  [is therelore important w include landscape considerations
in planmng decisions when developing wetland sites, especially 1n coastal
aredas where a large proportion of the landscape may consist of wetlands.

lLandscape and its associated aesthetic values are difficult to recreate once
destroyed, und this 15 especially true where wetlands are concerned.
Therefore 1t 1s important W consider the potential needs ol lulure
communities and for development when planning to  alter wetland
landscapes.

* Association with religions and spiritual beliefs and activities
Many communities use distinct sites for religious and spiritual activities, or
value 4 site for some religious or spiritual occurrence that they believe took
place there. This attitude 1o a site may be so completely integrated into the
way of life of A community that it is not immediately apparent to outside
observers.

In addition, local inhabitants

may have a strong spiritual The culture of the Maranao people of the

attachment to 2 site berause L.-IH..m:.I{] provinces of Mindanan in the
; : _ . Fhilippines in inextncably linked to Lake

their [amily or community r L S T

" : e i Lanan. This wvolvemsnt ranges from the

as used the site for many umyue  fishing moethods  that  they  have

generations, or because it is developed to axploir the fish species in the
associated with aspeets of Lake through to its  religious/mythical
their culiure. significance.  This cultural sipnificance is the
It is important to remember one of the reasons for on-going hostility
it B Tane ey 3t n towards d:\'a:'lt.-s.n:m:nl plans [or the lake.

¥ EI'\:"'_'.'. I: mn Dhadres, I'L'I'."u [MSERR1L1]

mmpossible o compensate
the loss of a sitc which has
this value because such sites
are, by definition, unique.
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* Wilderness (ecotourism)
A wilderness is a large area with little or no human disturbance. Many
welland areas are wilderness areas, undisturbed by human activity,

Wilderness can have considerable economic significance based on wilderness
activity tourism; e.g. white-water rafling and trekking.

Wilderness arcas also provide pristine catchments for water supplies, and
allow natural processes to take place without interference from humans.
Also important is the value many people give o knowing that wilderness
areds exist, even though they may never visit it

Many countrics have recognised the need to preserve arcas of wildemess,
and have included arcas of wilderness as part of a national land use strategy.

* Presence of distinetive human activities (specialised
fishing methods ete.)
Many  wollands  are  unique
environments  where  human Coastal wetlands in Peru huve been
activilies have evolved to make best managed for fibre extraction (from
% . T'g.phz” for ar least 1,500 vears.
use of the resources available. :

S i R These: fibres are used o wmking
These activities include specialised fshing ‘vessels. Fishcemen 3n. the

J'mhing methods, methods al Huanchueo Extractive Reserve of
collecting [ruils, resins and other northern Pern still rely on this
forest products, and methods of source of mwatenal for their Gshing
uging otherwise unproductive soils, vessels, In this way, the Tluanchaco

Extractivae Heserve alttords protection
to a cultural wadition that can be

In many cascs, these uctivities traced back thousands of years.

demﬂﬂSIF}HE Ellsialﬂﬂb]f Use U!‘ aovree: Wetlnnds (or the Amercas
viluable resources. The activitics (1905} Thie Heunchucq Katracilve

caRgHTL] bi Reserver fnmtegrating
may nolt necessdrily & Enviconmemial  profecilon  and

long-established: methods of use Sustainable Development in Pera.
evolve with Ti111ﬂ, and if allowed 1o Usnpublishisad Projec) profils, 14pp.
conlinue to develop may prove to
be even more valuable in the
future.




WETLANITY BENEFITS

# Hislorically important site

In some cases wetlands have been
the sitc of historically significant
events. These might include site
of battles, proclamations, first
sctlements and human migralions,
Wetlands might also be the site of
historically  significant
either because the resull of the
rescarch 1self was important, or
because of the importance of the
rescarcher,

resedrch,

Wetlands have also heen the site of
rescarch or other activities which
are important for either the history
of science or for an historically

nnge 14

This historic event helped in the

According to tradition, the first flag
of Peru was conceived hy General
lose de San Martin while obsarving
Peru. The
first Peruvian Mag, in fset, showed
the colours of a flamingo in flight.

flamingoes w Paracas,

creation of the Paracus National
Meserve in Perme oand adds o gts
mportance  ag a site of ooational
heriaee value,
Humprve - Weltlands Tore the Aandiieas
L1993 Maoanet, TISA il Bueos
Adrved, Arpantinn. Pergvion Law
F2R1-75-A60 af Septrmbor 25,
1975,

significant national or international event.

Such historical sites constitute an important component of a nation’s or

humankind's cultural inheritance.




WETLAND BENEFITS

*# Historically important site

In some cases wetlands have been
the site of histerically signilicant
events, ‘T'hese might include sites
of battles, proclamations, first
seltlements and human migrations.

Wetlands might also be the site of

historically significant research,
either because the result of the
rescarch itself was umportant, or
hecause of the importance of the
researcher,

Wetlands have also heen the site of

research or other activities which
are important for either the history
of science or for an historically

page 30

According o tradition, the Brst Nag
of Perm was conceived by General
Jose de San Martin while observing
Mamungoes 0 Pamwcas, Perus The
first Meruvian flag, in fact, showed
the colours of a Namingo i Might,
This histuric event helped in the
creation  of the Paracas  MNatwonal
Heserve in Peru and  adds to its
nportance as w sile ol nabiooal
hertage value.
Souree ! Wellumda for the Amearidag
CIR9 A Melmanitned, LIS A nnd Buenon
Aaren, Argention . Peravlan Leow
PIRETSAG of Septemfer 25,
1975,

significant national or international event,

Such historical sites constitute an important component of a nation's or

humankind's cultural inheritance.
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SIGNIFICANCE FOR RESEARCH AND
EDUCATION

* Site for scientific research
Many wetland sites are used as sites for scientific research, including
monitoring, experimentation and reference. They are often used to study
long term global environmental trends,

*+ Type locality (reference site, long studied)
A type locality is a site where a specimen of a certain species was first
described, a fossil specics found, a type of rock described or a habitat or
community first identified.

Type localities are used by researchers as the reference site whenever the
same species, fossil, rock, habitat or community is found elsewhere, The
site 18 therefore unigue and irreplaceable. It is important, not only that
specimens previously collected or habitats or  communitics previously
described can be collected or described further, but that the habital or
collecting conditions do not change. If the habitats or collecting conditions
change, there is a possibility that further collections would not be
comparable with the originals.

* Educalion site
Some welland sites contain evidence of past and present processes, historical
features that may lcad o 4 better understanding of human vccupation, or
accessible examples of wetland species, communities or habitats.

If reasonably accessible, these sites may be valuable for educational
purposes.
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Tape 41

CONTRIBUTION TO THE MAINTENANCE OF EXISTING
PROCESSES AND NATURAL SYSTEMS

¥ Eeological, geomaorphological and geological processes and
systems

Wellands requently contam or contribute (o ceological, peomorphological

or geolopical systems or processes.
Feological  processes  may  he
short term, for example hreakdown
of vepelable matter, breeding or
migration, or they may be
long term, as in succession and
evolutionary
wellands, these processes are often
cychical, accurring over periads of

Processes. [n

tens, hundreds or thousands of
years.,  This is particularly true of
coastal wetlands and their responses
to sea level fluctuation,

Geomorphological processes lead 1
the development of landforms such
as rivers, [loodplans and coastal
mud{lats, In wetlands  these
processes  include  accretion,
deposition, erosion, peat formation,
river  caplure  amd  meander
tormation.

Fhe maintenance ol
geamorphological processes s vital
for thae well=heimy of vast numbers of
people. The  process  of  annoal
sediment ond nutreent deposition on
Hoodplates s one such exumple. The
lush  wepetation of  African
Hoodplamns supports SOOI S
pavnbers ul Dvestoek ws owell wy n
profusion of  wildlife - the
Howdplions w the Chod Basin are the
bonne of wwne o w willion people
und  their  catlle, The  Sudd
Powdplains are the lands of  the
Dinka, Muer and Shalluk triibes. They
are predominantly pastoralists wath
cver  halt a malhion cattle and
L0000 zoaes and sheep.

Sonree Dreaame P 0109920 Afrive.

M Fionlbaysom, KA & Bloser, b,

(Fils.) Werlands, DARR

Geological processes are long-term. usuvally occurning on time scales of tens
of thousands of ycars and longer. They include uplift, faulting, subsidence
and rock formation (usually sedimentary rocks i wetlands).

Natural systems are the result of the interactions of these processes. Many
of the bencfits of wetlands anise from, and are dependent on, these processes

and natural systems.

Maintenance of natural systems which include

wetlands is often essential to the maintenance of wetland henefits.
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* Global carbon sink

The process of  photosynthesis
changes inorganic carbon (from
carbon dioxide in the atmosphere)
into organic carbon in the form of
plant material. In most ccosyslems,
this material decomposes, and the
carbon relurns to the atmosphere as
carbon dioxide. Wetlands contain
Jarge amounts of un-decomposed
orgamc material, Thus wetlands act
as a carbon sink rather than as a
carbon  source. There 15 great
CONCLTNn  ewer l]'ll._' ii]L'ﬂ.fH.HL‘!‘. iﬂ
carhon dioxide in the almosphere
due to burning of fossil fuels since
this contribules w global warming,
Destruction of wetlands, especially
peallands, will contribute o this
clfect.

* Maintenance of micraclimate

Wellands can  affect the
microclimate. Evapo-lranspiration
from wetlands maintains  local
humidity and rainfzll levels. In
torested  wellands, much of the
rainfall is evaporated or transpired
from the 1trees back into the
atmosphere, and then falls as rain

WETLAND BEMNETTTS

The loss of peatlands is very serious
in ferms of the global  climate.
Peatlands, particularly peat swamp
forests, act as a sink for carbon
whare carbon s tixed by the trees,
When the trees die, or when leaves
wiid branches drop ofl the tres the
organic matter 15 held within the
partly  decomposed  materiul - thal
makes up peut, Under  complete
decompasttion, carbon dioxide would
het released o the atmosphere, but in
this case, the decomposilion privss
s relunded or halted doe o fctors
such as lack of oxygen and low pH,
bence, the carbon 15 kept "lockwd™ in
the peat s0il, When these forests are
disturbed, they act as carhon sources
mstead of carbon sinks. This means
that carbon dioxide s released into
the wtmosphers. With  the  lorge
amaount of peatlands which 15 being
converted ull over the woaorld, this
represents @ major soirce of carbon
dinxide released o the atmosphers
and which contributes wwurds global
WHTITIEN S,
eurees  Maltby,  E.(1993)
FPreatfands - dfemay of uge cnd
canservativn, 1N Malby .,
Dupan, P1. & LeFouwre, 1.0
(Eda.) Coaservation wmd
developaeent: the susininalle wve
of wetland vegenrees, Procesdingy
of the Third Lotessutiona] Wet s
Conference., Rennes, Fraoe, |93
September V9RR. TUCN

In East Atnea, when valley swamps
were drawed, crop yields in the
surrounding  hills declined due to
Waler sirass.
Sowrze:  Patrick. Denaw, preers,
SO,

apain in the surrounding area. If the wetland is destroyed, the amount of
local rainfall will decreasc. This has adverse effects on the human activitics
in the area such as agriculture. For example, moming mists originating from

ncarby swamps reduces soil water loss,
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* Prevention of development of acid sulphate soils

Many wetlands are in arcas which were once marine. In many cases,
pyrile-rich marine clays were laid down during the marine phase. When
these clays arc cxposed to the air, for example when a wetland is drained,
they oxidise and produce strongly acidic sulphate compounds. These
compounds acidify both the soil and the water which pass through it. The
high levels of acidily caused by this process result in soil and waler
conditions which are unsuitable for many agricultural, domestic or other
uses.  In addition, flushing of highly acidic water rom disturbed wetland
areas, for example at the onset of the wet season, can lead to signilicant [ish
kills.

However, in the natural state these clays are often overlaid by wetlands.
This prevents exposure of these pyrite-rich sediments to air, and thus
prevents oxidation and the development of acidic conditions, For this reason,
development of aguaculture ponds in such areas 15 not recommende,

Keeping the wetland intact, especially the natural hydrological regime which
mamtains the waterlogeed soil conditions, ensures that acidity docs not
develop and that the benefits associated with the features of that particular
area can continue to be provided by the site. This cmphasises that the
ecencnnic benelils ol keeping such wetlands intact are often greater than
those arising out of their conversion,
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Figure Sixteen: Contribution to maintenance of exisiting processes and
natural systems - formation of coastal mudfiats
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mnpe el
Figure Seventeen: Contribution to the maintenance of existing processes and

natural syslems - carbon sink

__,_-."_-F . _\-:: - — s
e g ™ -
L = ——7 | T 1 5
— f—== Bt SRR
i 11
— ; v L
#d ¥ f
i 2
— A |
. & _ ; |
N "\ e,
o / |

ol A ! ._ I-.'-_-:-;lL_- Y -;.Z.. . 4 o e
== —%P_ﬁ_—‘i: : _i_ = -..;-;_.-I'f_' : --*r r'___ 1 I—‘__l:l |
.. ) | IR T, - . 1 ’

Carbon siorad in

- wegelalion and sodiments|

'»..".fr.-1l_::u ids car stors large Elr\i ol carbg |

Figure 17a: With wellands

Deslruction of wailands can lead to inereasas
in atmaspheniccarbon (COs) which can contribuls

1 global warming | Cresnhouss effect )

Figure 17b: Without wetlands
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Information on Publishers (continued from front cover)

IWRB 15 governed by an Excculive Board comprising National Delegates from over 40
member counltries, logether with the coordinators of over 20 specialist networks, In addition,
IWRE has, either directly or through local parlners, on-the ground networks of specialists
actively involved in wetland conservation activities in more than 90 countries. [WRR's
headquarters are located in the United Kingdom.

For [urther information on national membership or on how you can supporl the activities of
[WRB, please write to IWRB, Slimbridge, Gloucester GL2 7BX. UK. Telephone No: (+44
453) 890624, Fax No: (+44-453) 890697,

Wetlands for the Americas (WA

WA is a non-povernmental organisation whose mission is; "To promote the conservabion of
wetlund ecosystems in the Americas”. Wetlands for the Americas is directed by 4 Council
of conservation leaders from North and South America. Under their gurdance, WA's
predecessor organization, the Western Hemisphere Shorebird Reserve Nelwork (WHSRN),
was launched 1n 1985 and today is a major programme of WA, linking 21 sites covering
nearly 2 million hectares and supporting over 30 million shorebirds.

ecosystems (parliculurly in South America), as well as the biodiv crsity that depends upon
them. WA will conlinue to implement programmes that enhance local capability and
conservalion whilst maintaining international linkages. Already, implementation of on-the-
ground wetland programmes has enhanced local capacity through workshops, small grants
and technical support and catalysed the formation of independent conservation programncs
in seven countries, At the hemispherie level, close collaboration between governments and
non-governmental institutions has led (o major conservation strategies at regional and national
levels including the development of national action plans. The goals will be carried oul
primarily through projects thal have substantial multiplier effects - such as policy, laws,
regulations, conservation strategics, action plans, education and on-site Progranunes.

The new Tocus of WA will be on developing strategics that advance the health of wetland

For more information please contact: Wetland for the Americas, PO Box 1770, Manomet,
MA 02345 USA, Telephone No: (+1-508) 2246521, Fux No: (+ 1-508) 2249220.




