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As our world grapples with the escalating challenges of environmental degradation
and climate change, it is imperative that we forge united efforts towards
safeguarding our invaluable ecosystems. Mangroves, often referred to as the
"rainforests of the sea," stand as critical ecosystems that support biodiversity,
protect coastal areas from erosion and storm surges, and serve as vital carbon sinks.
However, these invaluable habitats continue to face pressing threats from human
activities and the changing climate.

The Association of Southeast Asian Nations (ASEAN) has long recognized the
significance of mangrove conservation and sustainable management. It is with
great pride and commitment that the Ministry of Environment and Forestry of
Indonesia, in collaboration with the ASEAN Senior Officials on Forestry (ASOF),
presents the ASEAN Strategy on Sustainable Mangrove Ecosystem Management.
This comprehensive strategy embodies a shared vision of promoting the resilience
and vitality of mangrove ecosystems across the ASEAN region.

Through the formulation of this strategic framework, we embrace a holistic
approach that integrates science, policy, community engagement, and international
cooperation. By aligning our efforts with global sustainability goals and regional
priorities, we aim to enhance the adaptive capacity of mangrove ecosystems,
mitigate climate change impacts, and uphold the well-being of communities
dependent on these vital coastal resources.

I commend the dedication and expertise of all stakeholders involved in the
development of this strategy, whose collective wisdom and collaborative spirit have
shaped this forward-looking roadmap for sustainable mangrove ecosystem
management. It is through our concerted actions, unwavering commitment, and
innovative solutions that we can secure a more resilient and sustainable future for
our mangrove ecosystems and the communities they support.

May this ASEAN Strategy on Sustainable Mangrove Ecosystem Management serve
as a beacon of hope and catalyst for transformative change, guiding us towards a
harmonious coexistence between nature and society. Together, let us embark on
this crucial journey towards safeguarding the wonders of mangrove ecosystems for
generations to come.

The Minister of Environment and Forestry
Republic of Indonesia

Prof. Dr. Siti Nurbaya




Preface

The ASEAN Strategy for Sustainable Mangrove Ecosystem Management (or ASEAN
Mangrove Management Strategy (AMMS) in short) has been developed by ASEAN
Member States to guide actions to support management of mangroves in the ASEAN
region in the period of 2024 to 2030.

ASEAN has a coastline of 173,000 km and 34% of the world’s mangrove area.
Mangroves are coastal vegetation that has a distinctive morphology with a root system
that can adapt to tidal areas with mud or sandy mud substrates. Mangroves have a flat
and dense canopy, distinctive roots, and always have leaves. A mangrove ecosystem is
a unique ecosystem with specific vegetation that lives in a coastal area and needs
certain conditions of tides, salinity, and substrate. Mangrove ecosystems provide
multiple ecosystem services: as a home of biodiversity; land and sea-based pollutant
filtration; sediment trapping; coastal protection from high-level waves, storms, and
tsunamis; controlling coastal abrasion; provision of recreational areas with natural
atmosphere and beautiful scenery; provision of livelihood-related fishery, ecotourism,
and mangrove derivative products; high-capacity carbon storage (4-5 times than
terrestrial forest).

Concerning the important function of mangrove ecosystems, degradation and loss of
mangroves can make significant and long-lasting impacts on environmental
sustainability and human well-being. In the last two decades, there has been a decline
in mangrove cover in the ASEAN region. The decline can be categorized into natural
phenomena (non-anthropogenic factors) and human activities (anthropogenic factors).

Considering the importance of the mangrove ecosystem for the ASEAN region, and
commonalities as well as concerns on the mangrove ecosystem and their management
among the ASEAN Member States, there is a need for the region to have strategies on
mangrove ecosystem management. The strategy is aimed as a guidance to reach the
goal: all mangrove landscapes are sustainably managed to achieve mangroves’
ecosystem health and coastal resilience and advance ASEAN's contribution to climate
change mitigation and adaptation. The strategy will also unite the ASEAN movement
in mangrove management, while still respecting the sovereignty of each country. The
strategy will serve as direction and guidance in managing the mangrove ecosystem by
various stakeholders as ‘users’ in the ASEAN region: the central government, local
government, scientists/academia, NGOs, community groups, and any other
stakeholders involved in the mangrove ecosystem management. From the time frame
perspective, this strategy document will be implemented as guidance starting from
2024 to 2030.
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" L. Introduction

Background

Mangroves are coastal vegetation that has a distinctive morphology with a root system
that can adapt to tidal areas with mud or sandy mud substrates. Mangroves have a flat
and dense canopy, distinctive roots, and always have leaves. A mangrove ecosystem is a
unique ecosystem with specific vegetation that lives in a coastal area and needs certain
conditions of tides, salinity, and substrate. Mangrove ecosystems provide multiple
ecosystem services: as a home of biodiversity; land and sea-based pollutant filtration;
sediment trapping; coastal protection from high-level waves, storms, and tsunamis;
controlling coastal abrasion; provision of recreational areas with natural atmosphere and
beautiful scenery; provision of livelihood-related fishery, ecotourism, and mangrove
derivative products; high-capacity carbon storage (4-5 times than terrestrial forest).
Concerning the important function of mangrove ecosystems, degradation and loss of
mangroves can make significant and long-lasting impacts on environmental
sustainability and human well-being.

ASEAN has a coastline of 173,000 km, where an estimated 77 percent of the region’s
total population of 2.62 billion lives in the coastal areas (PEMSEA 2015). ASEAN
mangrove area is around 4.512.000 ha mangrove area (Richards, Daniel R., Friess,
Daniel A., et al., 2015), or 34% of the world’s mangrove forest with high ecological, social,
and economic value. In the last two decades, there has been a decline in mangrove cover
in the ASEAN region. The decline can be categorized into natural phenomena (non-
anthropogenic factors) and human activities (anthropogenic factors).

The non-anthropogenic factors that cause the degradation of the mangrove ecosystem
are high sea waves, storms, and plant pests, which are closely related to climate change.
Meanwhile, for the anthropogenic factors, several things including exploitative charcoal
production, expansion of pond areas for aquaculture, oil palm plantations, mining, and
land clearing for settlements and coastal infrastructures caused this decline. Based on
conditions in several countries in the ASEAN Region, drivers of the decline include a lack
of public understanding, economic considerations that do not consider ecological aspects,
and governance that does not acknowledge the importance of mangrove ecosystems.

The importance of the mangrove ecosystem, many interests in coastal land use and the

mangrove ecosystem use with various factors, the degradation that occurs in the field, |
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faced in mangrove management make it important to develop governance in mangrove
management.

Objectives

Considering the importance of the mangrove ecosystem for the ASEAN region, and
commonalities as well as concerns on the mangrove ecosystem and their management
among the ASEAN Member States, there is a need for the region to have strategies on
mangrove ecosystem management. The strategy is aimed as a guidance to reach the goal:
all mangrove landscapes are sustainably managed to achieve mangroves’ ecosystem
health and coastal resilience and advance ASEAN's contribution to climate change
mitigation and adaptation. The strategy will also unite the ASEAN movement in
mangrove management, while still respecting the sovereignty of each country.

The strategy will serve as direction and guidance in managing the mangrove ecosystem
by various stakeholders as ‘users’ in the ASEAN region: the central government, local
government, scientists/academia, NGOs, community groups, and any other stakeholders
involved in the mangrove ecosystem management. From the time frame perspective, this
strategy document will be implemented as guidance starting from 2024 to 2030. As a
living document, the strategy will be reviewed to allow continual improvement. In
addition, to concretely demonstrating the examples of good practices in the
implementation of mangrove ecosystem management strategy in the region, this strategy
document will also include some examples of plans for pilot projects on mangrove
ecosystem management. Taking into account the differences within the ASEAN Region,
through the pilot projects, this strategic guidance will allow flexibility for
implementation in the field.
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The mangrove ecosystems are a unity of the mangrove vegetation community associated
with fauna and microorganisms so that it can grow in areas along the coast, especially
in tidal areas, lagoons, rivers, and estuaries which are protected by mud or sandy
substrates to form a sustainable environmental balance. The mangrove ecosystems form
zoning of mangrove types, starting from the coast to the mainland which consists of a
single zone and a complex zone.

According to FAO, 2007, mangrove habitat is generally located at the boundary between
30°S and 30°N which covers 124 countries. The environmental conditions where
mangroves grow have specific characteristics, including minimal wave movement, wide
tidal zones, sufficient dissolved oxygen, and abundant plankton.

Mangrove ecosystem sustainability is under high threat from various forms of
disturbance, both human (anthropogenic disturbance) and natural factors (natural
disturbance). According to FAO (2007), the decline in Indonesia's mangrove area in the
period 1980-2005 is estimated at 1.3 million ha (31%), namely from 4.2 million to 2.9
million ha. In the 1980s, around 185,000 ha of world mangroves were lost every year,
then in the 1990s this fell to around 118,500 ha per year. In the period 2000-2005,
102,000 ha of mangroves were lost per year. Meanwhile, according to GMA (2021), the
decline in mangrove areas is estimated at 4.3% in the last two decades.

Mangrove ecosystem function

There are several functions of the mangrove ecosystem, that can be classified into four
aspects, those are physical, chemical, biological, and socio-economic functions. The
physical function consists of protecting land from erosion and seawater abrasion,
reducing the impact of tsunamis, natural biofilters for saltwater and hazardous
substances, binding sediment, and preventing seawater intrusion. The chemical function
consists of carbon sinks and nutrient recycling process place. The biological function
consists of flora and fauna habitat and genetic sources. The socio-economic function
related to community livelihoods includes mangrove-derivative products, ecotourism,
and non-timber forest products.
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Figure 1. Mangrove ecosystem

Understanding on mangrove landscape needs proper knowledge of the mangrove tree
itself, the mangrove habitat, and the mangrove ecosystem which consists of biophysics
and non-biophysics components. At the regional level, the existence of mangroves is
associated with coastal areas, which are ecotone between terrestrial and marine areas
that are influenced by changes in both terrestrial and marine, including sea waves, tidal,
and sedimentation. Furthermore, the mangrove ecosystem is closely related to the
surrounding ecosystem, in particular seagrass and coral reefs.

Mangrove ecosystem typology

Based on geomorphology, there are at least four types of mangrove ecosystems, those are
delta, estuary, lagoon, and island, which can be more detailed based on ecological
characteristics including hydrology and topography. These mangrove characteristics
implicate ecosystem services as well as limiting factors that must be considered in their

‘ ™

tf
ype mangroves grow along muddy rivers, whereas the mud beds formed by waves or

e existing mangrove and become wider to form extensive mudflats and deltas. Estuary-

rivers are generally associated with the fertility of mangrove areas and support a vast
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ersity. Lagoon-type mangroves grow in coastal areas protected from big waves by
islands or coral reefs as barriers, not directly facing the ocean. Island-type mangroves
are found on many islands that are protected from big waves and spread evenly in groups
of islands.

The classification can also be defined based on physical processes which include three
extreme types, namely tide-dominated (fringe), river-dominated (riverine), and interior
mangroves (basin). Intermediate types can be included in this categorization system.
Fringe mangroves grow as a thin layer along the coast and are most influenced by tides
and sea waves, as well as winds and storms. This type of mangrove does not get abundant
amounts of nutrients because it continues to be washed by high and low tides every day.
Mangrove height ranges from 10-12 m. Riverine mangroves receive inundation from river
water and tidal water from the sea so that their salinity is moderate. This type is the
most productive mangrove, with mangrove trees reaching a height of 35 m. Mangrove
basins generally cover large areas behind fringe and riverine mangroves. This mangrove
only occasionally gets inundated with seawater. Salinity can vary greatly. Soil with high
salinity can be found at high elevations with high evapotranspiration processes which
cause salt accumulation, whereas in places with high rainfall or frequent floods, the salt
content can be moderate or even low.

These mangrove types clearly show differences in productivity, hydrology, and nutrient
cycles. Productivity is closely correlated with water exchange movements. Water
exchange affects increasing the supply of nutrients, clay, and mud, reducing the
accumulation of toxic substances, and increasing aeration. The order of productivity is
river-dominated > tide-dominated > basin-dominated, so the carbon absorption capacity
1s also different for different types of mangroves.

In terms of the landscape, the main functions of these types of mangroves are different.
Fringe mangroves are essential for shoreline protection; riverine mangroves are optimal
for wildlife habitat and fish protection; while basin mangroves play a role in absorbing
nutrients and purifying pollutants. However, wood utilization often occurs in basins due
to consideration of the homogeneity of the species and the lack of wetting which makes
this type of business more economical. Recognition and mapping of these mangrove types
in the field is important for zoning the function of the mangrove landscape, planning
rehabilitation action, and assessing the success of restoration. Moreover, understanding
the importance and best use of different types of mangroves can help formulate
management policies that can ensure the sustainability of mangroves’ multi- ,
functionality. |
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Landscape conditions related mangrove ecosystem dynamics

The causes of deforestation are mainly human activities, which cover 60% of the lost
mangrove area. The remainder is caused by natural factors or indirect impacts from
human activities, including erosion, sea level rise, and storms triggered by climate
change. The impacts of the factors of mangrove ecosystem degradation vary per country.
In countries with major fishing industries such as Thailand, Indonesia, Philippines, and
Vietnam, conversion of mangroves to aquaculture is a major pressure of mangrove loss
(GMA, 2021 in KLHK, 2021).

Land-use changes for various purposes (housing, industry, trade, commodity cultivation,
transportation, and infrastructure) continue to occur in line with population growth,
technological advances, changes in consumption patterns, and the demand of the
commodity market. However, the availability of land is limited, particularly land that is
related to mangrove habitats. The area of mangroves in the world is only 1% of the total
land area of the earth’s surface, but have a significant role in maintaining the balance
and productivity of the environment’s carrying capacity. Land-use changes in the
mangrove affect ecological balance, soil fertility, biodiversity, and stability of the coastal
areas.

The dynamics of these changes can be studied through comprehensive land systems
knowledge, which needs an understanding of the complexity of the land process. The land
system represents the relationship between human activities on land, socio-economic
conditions, the natural environment, and the system that regulates these interactions.
The land system combines the concepts of land use (all activities, arrangements, and
inputs related to land use) and land cover (physical characteristics of land that can be
identified from earth observations).

Changes in land systems occur as a result of decision-making at various scales, from local

landowner decisions to national-scale land use planning. The aggregate of many local
land systems changes has far-reaching consequences for the earth system providing
feedback on ecosystem services, human well-being, and subsequent decision making. It
v has been realized that land use in areas that constitute mangrove ecosystems provides
‘ \e\ponomlc benefits, but at the same time causes negative impacts in the form of decreasing
tlﬂl@ quantity and quality of mangrove ecosystems.

m

/ %{egulatmg mangroves with a comprehensive approach is important to balance various
| '/ / interests. The concept of land systems can be used to analyze various factors and actors,
\!/ // / /,‘interactions between factors, changes, and design of conservation or rehabilitation
W / framework that is also able to leverage the strengthening of protection and management
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fforts. The 1nitial step in management is usually related to the division of space through
the provision of spatial boundaries to the land within which management practices can
or cannot be carried out. This spatial arrangement requires bio-geo-physical attributes
of the terrestrial component. In this context, mangrove ecosystem management requires
a landscape approach to accommodate and regulate various interests.

Variety of activities of mangrove rehabilitation and the benefits

The spirit to share and move
forward together

Figure 2. Variety of community activities

Climate change-related mangrove ecosystem dynamics

Mangrove forests are important carbon sinks, and this is especially true for Indonesia
where about 24% of the world's mangroves exist. Unfortunately, vast expanses of these
mangroves have been deforested, degraded, or converted to other uses resulting in
significant greenhouse gas emissions. A study has been done to quantify the climate
change mitigation potential of mangrove conservation and restoration in Indonesia. We
calculated the emission factors from the dominant land uses in mangroves, determined
mangrove deforestation rates, and quantified the total emissions and the potential
emission reductions that could be achieved from mangrove conservation and restoration.

Based on the analysis of the carbon stocks and emissions from land use in mangroves it // !
|

is found that: (1) Indonesia's mangrove ecosystem carbon stocks are among the highest
of any tropical forest type; (2) mangrove deforestation results in greenhouse gas
emissions that far exceed that of upland tropical deforestation; (3) in the last decade the
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