
恢复红树林：

种还是不种？

Mangroveplantinghasbecomehugelypopular.Themajorityofplanting
effortsarehowever failing.Amoreeffectiveapproach is tocreatethe right
conditions for mangroves to grow back naturally. Mangroves restored in this
waygenerallysurviveandfunctionbetter.This leafletaimstocontributeto
bestpracticebyexploringthequestionthateveryoneinvolvedinmangrove
restoration should ask: ‘To plant or not to plant?’

红树林种植已变得非常普遍。但大多数种植都失败了。一种更有效的方

法是创造适合的条件让红树林自然生长，以这种方式恢复的红树林通常

能成活并发挥更好的作用。本手册介绍一些最佳实践案例，旨在探讨恢

复红树林相关的每个人都会问的问题：“种还是不种？”。

恢复红树林：

种还是不种？



Key messages
• The world needs mangroves, but in many
parts of the world they have been lost
or degraded, along with their valuable
services like coastal protection or fisheries
enhancement. Restoration is necessary in
many places.

• Mangrove planting is hugely popular, but
the majority of planting efforts fail to
restore functionalmangrove forests and
we can learn from these experiences.

• Successful restoration results in the
establishment of a sizeable, diverse,
functional and self-sustainingmangrove
forest that offers benefits for nature and
people.

• When the enabling biophysical and socio-
economic conditions are put back in place
applying EcologicalMangrove Restoration
principles, nature will do the rest. When
that happens, species to site matching is
optimal, resulting in better survival, faster
growth and a more diverse and resilient
mangrove forest.

• In some cases, planting can assist or enrich
the natural regeneration process. However,
non-mangrove habitat and areas showing
natural mangrove recruitment need to be
avoided.

关键信息

 红树林对保护海岸、改善渔业有重
要作用，世界需要红树林，但世界
许多地方的红树林已经消失或正在
退化，这些地方需要恢复红树林。

 红树林种植非常普遍，但大多数种
植未能实现红树林的功能性恢复，
我们可以从这些经验中学习。

 成功恢复的红树林通常面积可观，
具有多样性和功能性，能自我维
持，同时为大自然和人类造福。

 如遵循“红树林生态恢复”原则，
将有利的生物物理和社会经济条件
归位，剩下的工作就可以交给自然
来完成。这时树种与地点的匹配度
最佳，成活率更高，生长速度更
快，形成的红树林更具多样性和韧
性。

 有些情况下，种植可以辅助或丰富
自然的再生过程。但是，应避免在
非红树林生境或红树林可自然恢复
的区域种植。



The world needs mangroves
Mangrove forests are under threat from many
development pressures: overharvesting, pollution,
conversion for agriculture, aquaculture or urbanization,
oil and gas industry and development of infrastructure.
In many parts of the world mangroves have been lost,
along with their valuable services.

Generally speaking it ismore cost-effective to prevent
mangrove loss than to lose and restore them, but
this is not always an option. Consequently, mangrove
restoration is needed inmanydegraded areas across the
world and if doneproperly, it will enhance coastal safety,
fisheries, aquaculture and carbon sequestration.

Mangrove planting is
hugely popular, but not
always effective
After the 2004 Indian Ocean tsunami, the importance
of mangroves became widely recognized. Since then,
mangrove planting has become very popular, with
governments,NGOs, private sector, students, religious
leaders and newly-weds plantingmangroves or raising
funds for others to plant. Across the globe hundreds of
thousandsofhectares ofmangroveshavebeenactively
planted.Unfortunately, themajority of planting efforts
fail to effectively restore functional mangrove forests
and we can learn from these experiences.

Recurring factors for failure include:

• Planting in areas where socio-economic conditions are
not right, because the local community is not involved,
does not support the idea of conservation or because
alternative livelihoods are lacking. For example when
the community depends on aquaculture, so that
mangroves are quickly reconverted to fish or shrimp
ponds.

• Mono-species planting, leading to non-functional
mangroves, with limited benefits and low resilience.

• Planting the wrong species in the wrong places, with
mortality or slow growth as a result. For example,
planting in areas that are under water for too many
hours a day, or in areas too high up the intertidal
range. Planting in places that are too exposed to
waves and erosion or that do not have proper soil or
water quality.

• Planting in places where the recovered mangrove
would block sediment and water flows thus hampering
recovery at a larger scale.

• Planting in areas where the original cause of loss (for
example altered water flow) has not changed.

• Planting in places wheremangroves are settling
naturally, causing damage to the naturally
regeneratingmangroves and thusdisturbing and
slowing down natural recovery.

• Planting in areas that were not previously covered
by mangroves, such as open intertidal mudflats or
seagrass beds or sandy beaches, which causes damage
to such valuable habitats (Box 3).

世界需要红树林

红树林面临众多开发压力，如过度采伐、污染、
开垦、水产养殖、城镇化、石油和天然气工业，
以及基础设施建设等。世界许多地区的红树林已
经消失，其宝贵的生态功能也随之消失。

一般来说，避免红树林消失比消失后再恢复更节
约成本，但也并不是只有一种选择。 世界上许多
出现红树林退化的地区都需要恢复红树林，如果
恢复较好，海岸的安全性、渔业、水产养殖业和
固碳功能都能得到提升和改善。

红树林种植非常普遍，
但常常不奏效

2004年印度洋海啸之后，红树林的重要性得到了
广泛认可。从那时起，红树林的种植变得非常流
行，政府、非政府组织、私营部门、学生、宗教
领袖和新婚夫妇都在种红树林，或筹集资金让他
人种植。全球累计已经种植了数十万公顷的红树
林。 不幸的是，大多数种植工作未能有效实现红
树林的功能性恢复，我们可以从这些经验中学
习。

重复出现的失败原因：

• 在社会经济条件不适当的地区种植，当地社区没
有参与，因为居民不支持红树林保护或缺乏替代
生计。例如，社区生计依赖水产养殖，红树林很
快就会变成养殖塘。

• 单一种植导致红树林功能丧失，效益低，缺乏韧
性。

• 在不恰当的地方种植不恰当的树种，最终互导致
树种不成活或生长缓慢。不恰当的地方包括淹水
时间过长或高程过高，易受波浪侵蚀，以及土壤
条件和水质不适合等。

• 种植区的红树林阻塞沉积物和水流，从而阻碍了
更大范围红树林的恢复。

• 在原先导致红树林消失的原因（如水流改变）没
有得到改善的地区再次种植红树林。

• 在红树林正在自然恢复的地方种植，从而对自然
再生的红树林造成破坏，干扰和减缓了自然恢复
过程。

• 在以前没有红树林生长的区域种植，例如潮间带
滩涂、海草床或沙滩，对这些宝贵的栖息地造成
破坏（专栏3）。



专栏 1 为什么生态恢复的红树林能存活并发挥更好的功能

Naturalmangrove forests showa clear land-to-sea
zonationwith different species. This is because not
all species can equally withstand the submerged
conditions,wave exposure and salinity occurring at
the seafront. Natural mangrove succession starts
with pioneer species that facilitate colonization
by many other species. Often, planted species are
not pioneers and thereby the natural zonation and
colonization process is disturbed.

Instead, when the enabling biophysical and socio-
economic conditions are put back in place during
restoration, nature will do the rest. Mangroves will
grow back naturally, without planting, as propagules
and fruits are swept in by the tides. If that happens,
species to site matching is optimal, resulting in

better survival, faster growth and a more diverse and
resilient mangrove forest. In some cases, planting can
assist or enrich the natural regeneration process.

Properly restored forestswithmultiple species and
natural zonation showgreater variety in root types,
tree sizes, foliage and fruits, fulfilling different
functions and attracting diverse (fish) fauna.
This results in the provisioning of multiple goods
(timber, fodder, honey, fruits, and fish) and services
(enhanced coastal protection, carbon storage, water
purification, fisheries enhancement). Ecologically
restored forests are also likely to be more resilient
to change because of this. Benefits are further
optimised when connectivity with other habitats like
seagrass beds or coral reefs is also re-established.

What is successful mangrove restoration?
The success of mangrove restoration is typically and
pragmatically defined by the number of seedlings that
have been planted and sometimes by the survival rate
after a short period of time. However,many examples
exist of planting efforts that demonstrate high survival
initially but show highmortality in the longer run when
monitoring has ended. Some efforts yield stunted
single-species stands, growing at unnatural densities.
Such ‘mangroves’ do not offer the coastal protection,
fisheries enhancement or other benefits aimed for.

Instead, successful restoration needs to result in the
establishment of a sizeable, diverse, functional and
self-sustaining mangrove forest that does offer such
benefits (see Box 1). With this in mind, it would be
muchbetter tomeasure success against the extent to
whichdesired benefits for nature and people return and
remain in place. There aremanyways to do this, typically
involving the assessment of diversity and abundance,
vegetation structure and ecological processes in at least
two reference sites to capturevariation.

渔业 海岸保护

旅游

净化水质固碳

木材&能源

天然红树林的不同树种从陆地到海洋会呈现出

明显的带状分布，因为不同树种承受水淹、海

浪冲刷和盐度条件的能力都不尽相同。天然红

树林的演替始于先锋树种，这些树种能促进其

他红树林树种的定殖。然而一般人工种植的树

种不是红树林的先锋树种，如此一来，红树林

自然的带状分布和定殖过程便受到了影响。

相反，在恢复过程中将有利的生物物理和社

会经济条件归位，剩下的工作就可以交给自

然来完成。红树林会自然生长起来，无需种

植 ， 因 为 潮 汐 会 帮 助 红 树 林 胚 轴 和 果 实 扩

散。这时树种与地点的匹配度最佳，成活率

更高，生长速度更快，形成的红树林更具多样性

和韧性。 在某些情况下，种植可以辅助或丰富红

树林的自然再生过程。

经过合理恢复的红树林，有不同树种，呈现自然

带状分布，其根系种类，树型大小，落叶和果实

具有丰富的多样性，可发挥不同的功能，吸引各

种动物（鱼类）。这样就能提供多种产品（木

材、饲料、蜂蜜、水果和鱼类）和生态服务（海

岸防护、固碳、水质净化、改善渔业等）。经过

生态恢复的红树林也因此更具有韧性，更容易适

应变化。如果与其他生境（如海草床或珊瑚礁）

能重新建立连接，生态效益会更高。

什么才是成功的红树林恢复？

从实效性的角度，评估红树林恢复成功与否通常会

看种植苗木的数量，有时也会看短期内的成活率。
但很多时候都会出现种植初期成活率高，但再经过
一定的时间，监测结束后，种植苗木出现高死亡率

的情况。一些种植区则是发育不良的单一树种，以
不自然的密度生长的情况。这样的“红树林”无法
实现海岸防护、渔业改善或其他目标功能。

与此相反，成功恢复的红树林应当面积可观，具有

多样性、功能性，能自我维持，并产生效益（见专
栏1）。鉴于此，恢复成功与否应根据恢复的红树
林对自然和人类带来的预期效益能恢复到何种程

度，且能否保持下去来衡量。衡量的方法很多，通
常会选择至少两个参考点，评估其多样性和丰富
度，植被结构及生态过程，监测其变化情况。



Principles for successful mangrove restoration

Tochannel the overwhelming enthusiasm for mangrove
restoration to those interventions that are most
effective (see Box 1), the following two principles are
of key importance:

1. Ensurebiophysical conditionsare
appropriate for mangrove recovery:
Mangroves may have been lost or degraded through
conversion for other land uses, or as a result of
changes in freshwater supply, loss of sediments or
other causes. These in turn might be linked to local
infrastructure developments and engineering works
along coasts and rivers further away. Consequently,
mangrovesmay no longer be able to thrivewhere they
used to. Regeneration of a healthy mangrove forest
can only happen if the enabling biophysical conditions
for mangrove growth are put back in place. This
can be hard – but very rewarding –work. In former
aquaculture land, ground-levelling and restoration
of hydrological flows is needed. This can be done by
strategically breaching of pond bunds and restoring
old creek systems. On rapidly erodingmuddy coasts
in Indonesia, Vietnam and Suriname, permeable
structures arebeing applied to reducewave impact,
trap sediment and then allow natural mangrove
recovery (see Box 2).

2. Ensure that socio-economic
conditions allow mangrove
recovery:
If mangroves have been removed by people this
could easily happenagain. The socio-economic root
causesneed tobeaddressed toprevent that.Where
possible, economic activities need to be developed
thatsustainablybenefit fromthe restoredmangrove
values, thereby strengthening the business case for
restoration. Land ownership and use rights need to
be established, and there must be both a desire for
recovery and a possibility for management.
Successful projects empower communities, engage
local government and ensure that local actions are
strengthened by policies and planning (see Box 4).

so-called Ecological Mangrove Restoration approach,
as developed by Lewis. This approach has a sound
scientific basis. Strictly speaking, the term ‘restoration’
is reserved for the re-establishment of the pre-existing
ecosystem; while ‘rehabilitation’ refers to recovery of
ecosystemfunctionsandprocesseswithoutnecessarily
re-establishing the pre-disturbance condition. Note
that the interventions involved in EcologicalMangrove
Restoration are very different from restoration by
planting only, and should be part of a coordinated
programme involving experts of various disciplines
– e.g. ecology, hydrology, coastal dynamics, sociology –

成功恢复红树林的原则

为了将对红树林的高度热情带到最有效的干预措

施中（见专栏1），以下两个原则至关重要：

1. 确保生物物理条件适合恢复红树林：空格
红树林的消失和退化可能是由于红树林地

被转为其他用途，或是淡水补给变化，沉

积物流失或其他原因。这些致因可能与当

地基础设施建设发展以及更远的海岸或河

流工程有关。因此，红树林可能不再能像

以 前 那 样 繁 衍 生 息 。 要 恢 复 健 康 的 红 树

林，就需要恢复那些有利于红树林生长的

生物物理条件。这么做可能很难，但非常

值得。比如水产养殖需要平整地面、恢复

水系连通，通过有策略地打破塘堤，恢复

原有的潮沟系统来实现。在印度尼西亚，

越南和苏里南侵蚀速率高的泥质海岸，采

用的是可渗透的构筑物来减少波浪冲刷，

滞 留 沉 积 物 ， 然 后 再 让 红 树 林 自 然 恢 复

（见专栏2）。

2. 确保社会经济条件允许红树林恢复：vvvv

如果当地人曾清除过红树林，那这很容易

再次发生。必须解决造成这种情况的社会

经济根源，才能避免这种情况再次出现。

在可能的情况下，需要开发一些经济活动

使其能持续地从所恢复的红树林中获益，

然后不断强化红树林恢复的商业案例。确

定土地的所有权和使用权，也要确保当地

有 恢 复 红 树 林 的 愿 望 ， 还 有 管 理 的 可 能

性。成功的恢复项目可增强社区能力，与

地方政府紧密配合，且在地行动得到过政

策和规划的支持不断加强（见专栏4）。 这两个原则是刘易斯（Lewis）所提出的“红树

林生态恢复”方法的基石。该方法具有良好的科

学基础。严格来说，“恢复”(restoration)一词

是 特 指 重 建 原 有 的 生 态 系 统 。 而 “ 修 复 ”

（rehabilitation）则指的是修复生态系统的生

态功能和生态过程，而不一定要重建生态系统受

干扰前的条件。值得注意的是，红树林生态恢复

与仅通过人工种植的恢复有很大不同，是需多方

参与的协调型项目，包括不同学科的专家（如生

态、水文、海岸动力、社会学等）以及多个利益

相关方。
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Permeable structures trapping mud for mangrove recovery

Healthy mangrove mud coasts are in a dynamic
equilibrium; waves take sediment away and tides
bring sediment in. Themangroves’ root systemhelps
to capture and stabilize the sediment. Nowadays,
many tropical mud coasts face dramatic erosion
resulting from the conversion of mangroves,
disturbing infrastructure, sea level rise and soil
subsidence. Coastal managers tend to fight coastal
erosion with hard structures, but these disturb the
balance of incoming and outgoing sediment and
may cause further erosion. To stop the erosion
process and regain amore stable coastline, the first
necessary step is to reverse the loss of sediment.
Permeable structures made of local materials

such as bamboo, twigs or other brushwood can be
placed in front of the coastline. These structures
let sea water pass through, dampening the waves
rather than reflecting them. As a result, waves lose
height and energy before they reach the coastline
and mud can settle behind the structure. Once the
erosionprocess has stopped and the shoreline starts
accreting,mangroves can re-establishwithoutbeing
washedaway.Over time, themangroves themselves
will attenuate waves and trap sediment again thus
preventing erosion. This technique is currently being
applied in the Mekong delta (Vietnam), in Demak
(Indonesia) and along the coastline nearParamaribo
(Suriname).

健康的红树林泥质海岸处于动态平衡；海浪带走

沉积物，潮汐又带来沉积物。红树林的根系有助

于滞留并稳定沉积物。但如今，由于红树林被移

除改造，基础设施建设的干扰，以及海平面上升

和土壤沉降，热带许多泥质海岸受侵蚀严重。海

岸管理者倾向于用坚硬的构筑物来对抗海岸侵

蚀，但这么做会扰乱沉积物去留的平衡，并可能

导致侵蚀加剧。为了遏制侵蚀过程，恢复更为稳

定的海岸线，首要步骤是扭转沉积物的流失。

可在海岸线放置当地材料制成的可渗透的构筑

专栏 2 可渗透性构筑物滞留淤泥让红树林恢复

物，如竹子、树枝或其他灌木。这些构筑物能让

海水通过，使波浪衰减而不是反弹回去。海浪在

到达海岸线之前就失去了高度和动能，如此一

来，淤泥就可以沉降到构筑物的后面。一旦侵蚀

停止，海岸线就能开始淤积，红树林便可以留住

而不会被冲走。随着时间的推移，长起来的红树

林就可以削弱海浪并滞留沉积物，海岸不再被侵

蚀。目前，这项技术正在越南湄公河三角洲，印

度尼西亚德马克和帕拉马里博（苏里南）附近的

海岸带得到应用。



So, when to plant and when not to plant?
Ecological Mangrove Restoration relies on natural
regenerationoncebiophysical conditions are restored,
and planting is inmost cases not needed. Yet, there are
occasionswhenplantingmay still be useful. Sometimes
planting is inevitable due to existing commitments or
its current popularitywith stakeholders. In those cases,
planting efforts need to be channelled such that efforts
are useful and do not result in failure or even damage
to the environment. At the same time capacity building
around EcologicalMangrove Restoration is required.

Planting might be valuable under the
following conditions:

• Planting or sowing may be required when natural
supplies of seeds and propagules are limited due to
lack of nearby ‘parent trees’ or lack of hydrological
connection to these trees (inhibiting dispersal of
seeds and propagules). This is often the case along
coastlines that suffered widespread mangrove
degradation.

• Planting may also be done to re-introduce specific
valuable species that have been lost from an area,
so-called ‘enrichment planting’.

• Planting can also be valuable for educational or
cultural purposes. As a symbol of life, planting a
treecancreate lasting commitmentandownership
amongst all those involved.

• In severely eroding areas,mangroveplantingon
remaining bunds can offer short-term relief by
delaying erosion of thosebunds.

•

In caseswere planting is deemednecessary,
appropriate species to sitematching is vital.
Non-mangrove habitat and areas showing natural
mangrove recruitment need to be avoided at all times
(see Box 3).

Mangrove planting can of course also play a role even
if ecosystem restoration is not the primary goal. For
example, planting to provide a sustainable wood/
timber source. Also, mangroves are often planted in
combinationwithaquaculturesystems(silvofisheries),
to introduce additional benefits in the system. The rows
of mangrove trees that are planted along aquaculture
pond bunds won’t produce a ‘real’ mangrove forest, but
may provide important benefits at the local scale like
stabilisation of bunds, brushwood, fodder production
and shade.

Communities may be used to the income they earn
fromnurserymanagement and planting. A lot of their
pride and ownershipmight be connected to the planting
efforts. Ecological Mangrove Restoration needs to
find alternative ways to practically engage the local
community. For example in construction of permeable
structures to trap sediment, breaching of bunds,
sowing, monitoring and safeguarding the restored
mangrove. Simultaneously sustainable livelihoods need
to be developed to take the pressure off the recovered
mangroves.

那么，什么时候种？什么时候不种？

在红树林生态恢复中，一旦恢复了生物物理条件，

大多时候都不需要进行人工种植，红树林即可自然
恢复。但是，在某些情况下仍需要人工种植。有时
候种植不可避免，比如有已做出的承诺，或是当下

在利益相关者中红树林种植受欢迎程度很高等。在
这种情况下，需要对种植进行合理的引导，使种植
工作有价值，不会失败，也不会破坏环境。同时，

也很需要对红树林生态恢复开展能力建设。

在以下情况，人工种植可能很有用：

• 由于附近缺乏红树林种源或与这些红树林的水系

连通不畅（阻碍种子和胚轴的传播）而导致果实
或种子的自然供应受到限制，这就可能需要人工
种植或播种。这种情况常出现在红树林广泛退化

的海岸。

• 人工种植还可重新引入当地已经消失的有价值的
特定树种，这就是所谓的“提高丰富度种植”。

• 种植对于教育或文化也很有价值。作为生命的象
征，种树可以让所有参与其中的人们产生持久的
承诺和拥有感。

• 在侵蚀严重的地区，种植红树林可暂时缓解潮水
对剩余滩面的侵蚀。

• 如果认为必须进行种植，那么科学选择适合种植

地点的树种至关重要。任何时候都必须避免在非

红树林生境或红树林可自然恢复的区域进行种植

（见专栏3）。

即使恢复生态系统不是首要目标，红树林种植当然
也能发挥作用。例如，通过种植能提供可持续的木

材来源。此外，红树林种植通常与水产养殖系统
（红树林渔业）相结合，为水产养殖带来益处。养
殖塘边种植成行的红树林不会形成“真正的”红树

林，但对当地有很大益处，例如能稳固泥滩和灌
丛、提供饲料、遮荫等。

社区可能已经习惯从育苗、苗圃管理和种植中获得

收入。他们的自豪感和拥有感来自于参与人工种
植。因此，红树林生态恢复需要寻找其它方式，让
当地社区能切实地参与其中。例如，建造能滞留沉

积物的渗透性构筑物、破除塘堤、播种、监测、看
护已恢复的红树林等。同时，还需要发展可持续生
计，缓解社区对红树林的压力。



Box 3 Where not to plant?

Open intertidal mudflats, sand flats, coral reefs and
seagrass beds often occur where mangroves can
grow. These habitats support a high diversity of
crustaceans, molluscs, coral, birds, mammals and
turtles, including many threatened and endemic
species. These habitats are highly productive and
support a very highbiomass of benthic invertebrates
and other animals that sustain productive inshore
and offshore fisheries. They provide extremely
valuable feeding sites for billions of breeding and
migratingwaterbird species, including geese, ducks,
shorebirds and gulls. In several places along major
flyways of the world, mudflats and associated

habitats serve as ‘bottleneck sites’ providing critically
important resting and feeding sites for migratory
waterbirds. Sites that support tens of thousands
to millions of birds include the Gulf of Mottama
(Myanmar),PanamaBay,BancD’Arguin (Mauritania),
Manila Bay, Inner Gulf of Thailand, Mekong Delta
(Vietnam). Somearealready designatedasprotected
areas, Ramsar sites and World Heritage sites
recognising their value for such wildlife. Converting
these internationally important habitats through
planting of mangroves can destroy vital habitat for
these species and will contribute to their further
decline.

专栏 3 哪里别种？

潮间带滩涂、沙滩、珊瑚礁和海草床经常出现在

红树林生长的地方。 这些生境拥有甲壳动物、

软体动物、珊瑚虫、鸟类、哺乳动物和海龟等极

丰富的生物多样性资源，其中包括许多濒危物种

和地方特有物种。这些栖息地的生产力很高，拥

有生物量极高的底栖无脊椎动物和其它动物，对

于维持沿海和近海渔业生产力极为重要。它们为

数十亿的繁殖和迁徙水鸟（包括雁鸭类、鸻鹬

类、鸥类等）提供了极为宝贵的觅食场所。在世

界主要迁飞路线上，滩涂与其周边生境相当于迁

飞通道上的“瓶颈”，为迁徙水鸟提供了至关重

要的栖息和觅食场所。为从数万到数百万的鸟类

提供栖息地的海湾有莫塔玛海湾（缅甸），巴拿

马湾，阿尔金湾（毛里塔尼亚），马尼拉湾，泰

国内湾，湄公河三角洲（越南）等。 一些已经

被设为保护区、列入拉姆萨尔国际重要湿地或世

界遗产地等，证明了它们对于这些野生动植物的

价值。在这些具有国际重要意义的生境种植红树

林，会破坏这些野生动物的重要栖息地，并会导

致物种数量的进一步减少。



Box 4 Ecological Mangrove Restoration as best practice in Indonesia

Between 1990-2004, 1200 ha of mangrove
forest was converted into aquaculture ponds on
Tanakeke Island, a low-lying atoll in South Sulawesi,
Indonesia. As ponds became unproductive,
villagers recognised the need to rehabilitate
their mangroves for their fisheries and storm
protection values.

In 2010, the village of Lantang Peomade 40 ha
of ponds available for Ecological Mangrove
Rehabilitation, which combines hydrological
rehabilitationwith ecological enhancement.
Over the next 5 years, 6 additional villages followed
suit, and today over 530 ha have been effectively
rehabilitated, through a combination of activities
including strategic breaching of dike walls,
re-creation of tidal creeks, periodic dispersal of
mangrove propagules and a minimal amount of
planting. Natural recruitment became apparent
within the first year after hydrological rehabilitation

at each site, reaching densities of over 2500 seedlings
per ha at time zero plus 3 years.

The total direct cost of rehabilitation amounted
to 690,000 USD for design, implementation,
management and monitoring, or 1300 USD/ha.
Adoption at even larger scales (2000 – 20,000 ha) is
being explored using the Restoration Opportunities
Assessment Methodology developed by WRI and
IUCN. It is expected that total costs can be reduced
due to economies of scale.

CommunitybasedEcologicalMangroveRestoration
is now formally included as best practice in the
South Sulawesi Provincial and Indonesian National
Mangrove Strategies. TheMinistry of Environment
and Forestry recommended the approach as a
requisite for restoration of 4000 ha of converted
mangrove in the Tanjung Panjang Nature Reserve
in Gorontalo Province.

专栏4 印度尼西亚红树林生态恢复最佳实践案例

1990年至2004年间，在印度尼西亚南苏拉威

西 岛 一 个 低 洼 环 礁 岛 — — 塔 纳 凯 克 岛 上 ，

1200公顷的红树林被开垦为水产养殖塘。随

着养殖塘生产力下降，村民意识到需要恢复红

树林来保护渔业、保护海岸带免受风浪的侵

蚀。

2010年，蓝塘培欧村(Lantang Peo Vilalge)

拿出40公顷池塘用于红树林的生态恢复，将水

文恢复与生态改善相结合。接下来的5年，又

有6个村庄仿效，通过一系列举措包括有策略

地破除塘堤，重建潮沟，定期散播红树林胚

轴，加上非常少量的种植，如今超过530公顷

的红树林得到了有效地恢复 。每个恢复地点

在水文恢复后第一年，自然再生效果显著，

3年后达到每公顷2500株幼苗的密度。

这些红树林恢复的直接成本共计69万美元，主要

用于设计、实施、管理和监测，相当于1300美元/

公顷。目前，印尼正在尝试使用世界资源研究所

（WRI）和世界自然保护联盟（IUCN）共同开发

的“恢复机会评估方法”，将上述恢复方式推广到

更大范围（2000–20,000公顷）。由于规模经济效

应，预计总成本还会降低。

基于社区的红树林生态恢复已正式成为南苏拉威西

省的最佳实践案例，并纳入印尼国家红树林战略。

印尼环境与林业部要求位于哥伦打洛省的丹戎班让

自然保护区采用该方法恢复4000公顷红树林。



How can I support successful mangrove restoration?
EmbracetheEcologicalMangroveRestorationapproach
and think twice before planting mangroves. Engage
multiple experts and stakeholders, linking local
knowledge to expertise of the scientific community.

Monitor and assess success against the desired purpose
of restoration. Identify problems early and take
corrective actions when necessary. Spread the word and
share knowledge, experience and lessons learned.

如何推动成功的红树林恢复？

采用红树林生态恢复方法，种植红树林要三思而后
行。让不同领域的专家和各利益相关方参与其中，
将乡土知识与科学界的专业知识联系起来。

根据恢复的预期目标，开展监测和评估。尽早发现
问题，在必要时采取纠正措施。宣传并分享知识，
经验和教训。
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