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Executivesummary

The Indonesian Seas Large Marine Ecosystem (ISLME) plays a role of significant global
ecological importance in terms of fisheries production, biodiversity richness and global
climate regulation. The ISLME covers an aregbotit 2.3 million km? (232million hectares),
consisting of the territorial waters of Indonesia (@8rcent) and Timoteste (Zercent). It is
situated in the centre of the Coral Triangle, featuring shallow waters in the Java Sea and
deeper seas such as the Banda Sea, Sulé®essi Maluku Sea, Bali Sea, Flores Sea, ©mbai
Wetar Strait and Timor Sea. The region offers huge ecosystem goods and services potentials
for the wellbeing ofabout 185 million people relying on its diverse ecosystems, fish and
seafood supplies from wildapture and aquaculture, oil and gas, minerals, sand and gravel,
renewable energy resources, tourism potential, and biological diversity.

The region has unique hydrodynamics, influenced by ocean currents, winds, tides, and
monsoons, including the Indonesian Throughflow (ITF) which influence the distribution and
abundance of phytoplankton, zooplankton, nutrients, and other key componentef t
ecosystem. The tropical climate with surface temperatures betweefCand 30C is a
favourable condition for abundant primary productivity and a wide array of marine species in
GKS NBIA2Yyd® LYRSSRX (KS L{[a9 Aaivelmagngay | &
ecosystems, harbouring overs®0 fish species, more th&00 coral species, and numerous
crustaceans and cephalopods. Climatic driveersh asEINifio/Southern Oscillation (ENSO),
Indian Ocean Dipole (IOD), and Pacific Decadal Oscillation (PDO), as well as seasonal
monsoons determine the climate in the region. The warm waters of the ISLME region act as a
heat engine of global atmospheric circulatjamth complex oceamatmospheric dynamics.

ISLME is known for its high productivity of valuable commodities such as tuna, snapper,
grouper, scad and sardine, among many other species from capture fisheries. Fishing pressure
is high in most parts of the ISLME, and management ardesften not well complied with.
Seaweed, milkfish, shrimp and lobster are some of its key aquaculture commodities. Its
mangrove forests encompass 812km?with at least 55 mangrove species and 75 mangfove
associated species found along the coastline. Unfortunately, ltheel of mangrove
deforestation in Indonesia alone reached a total of D82 hectares from 20090 2019.
There are also around 1lfarine protected areagMPAS) with several newly established
MPAs to protect important habitats and support fisheries and marine resources restoration,
however, management of these MPAs is not yet optimal. Both countries have enacted laws
for the conservation and protection ofndangered species, megafauna such as marine
mammals, sea turtles and sharks, but there are gapsrmptiance. Since 2009, Indonesia has
implemented boththe ecosystem approacho fisheries management (EAFM)Nd the
ecosystem approach togaaculture (EAA) with improved fisheries policiaad regulations

and cemanagement, and Timdreste alsdo introduce EAFM. However, more needs to be
done to enforce resource management regulations and strengthen governance in the region.
Various anthropogenic factors, driven by population growth, economic pressures, and climate
change, have become growing threats toMi& resources sustainability and this requires clear
actions to address them.

XVii



TRANSBOUNDARY| INDONESIAN SEAS LARGE
DIAGNOSTIC ANALYSIS MARINE ECOSYSTEM

The project, entitled "Enabling transboundary cooperation for sustainable management of
0KS LYR2ySaal sfippdrtéd bs the Fdvdd {arid aA@ridultural Organization of the
United Nations (FAO) through funding by the Global Environment Facility {#3EB)s
Indonesia and Timeleste in (i) the development of Transboundary Diagnostic Analysis (TDA)
and Strategic Action Programme (SAR) strengthening national capacities for ecosystem
based management for fisheries and aquaculture; and (iii) shaahgable expertise and
experience with the nationandregional forums t@ccelerate progress in LMiEanagement.

The project facilitated the TDA development, a scientific process to identify drivers,
AYYSRAFGS YR NB2G OFdzaSa 2F O NA2dza GNI ya
sustainability. This rigorous process involved a series of activities such as dittaobhnd

analysis, as well as intensive national and regional technical consultations in close
collaboration with the Ministry of Marine Affairs and Fisheries (MMAF) of the Republic of
Indonesia, the Ministry of Agriculture and Fisheries of the RepabliamorLeste, a panel of

marine and fisheries experts and members of the National Scientific Advisory Groups (NSAGS)
from both countries. Thénal regionalTDAconsultation was held in Bali, 257 May 2023 to

validate and finalize the TDdocument.

The TDAprovidescomprehensivansightsinto the ISLMEits biophysicalcharacteristicsas
well asimportant economicsectors.Thereis detailed information on the current status of
marinefisheriesresources habitats, biodiversity,institutional and policy aspects,ncluding
governanceand implementation of ecosystembased management. This information is
further analysedin a rigorous process called the causal chain analysis (CCA)of the
transboundary problems, and complemented by the stakeholder analyss. The report
identifiesthe followingfive priority environmentalconcerng PECs)inderthe CCAsection:

1. Unsustainable fishing and aquaculipractices

- illegal unreported, and unregulatedlYU) fishing (overfishing, destructive fishinghd
catching of immature fish

- veryhigh level of artisanal, subsistence and srsallle fishers

- highfeed demand for fish farm anénited aquaculture practices

- excesdishing capacity, multispeciesmd multigear fisheries (noselective fishing gegrand
- highlevel of fisheries bycatcanddiscards

2. Degradation and loss of coastal and marine habitats

- the high level of development in coastal areas

- the ongoing practice ofuUfishing

- the introduction and spread of alien and invasive species
- the worsening phenomenon of climate changad

- the high level of anthropogenic activities

3. Marine and landbased pollution

- hugevolumes of garbage, including plastics, entering the LME from both land aszhsed
sources on a continuous basis

- the decline in water quality and its impact on coastal and marine ecosystand

- improperland useljimited catchment, and agricultural practices
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4. Decline and loss of biodiversity and key marine species

- unsustainableand destructive fisheries practiges

- the legal and illegal trade of marine speciesd

- degradationand loss of critical habitats of key marine species

5. Impacts of climate change

- climatevariability (rising of temperature, greater heat stress, prolonged droughts)

- changein precipitation pattern (more intense rainfall events, riverine flooding, and
droughts)

- extremeweather events (strong winds, storms, storm surgey] cyclones)

- changein ocean conditions (change in oceanographic procesaesl)

- oceanacidificationandsea level ris¢SLR).

These concerns are rooted in governance, environmental, and socioeconomic factors,
necessitating effective management with improved governance and strong stakeholder
involvement; resource allocation with investments in knowledge generation, capacity
develgment, availability of reliable data, technological adoption and research to address the
complexities of these interconnected issues. These are reflected in the leverageqaiats

of potential interventions with expected high impact or effe@nd proposed priority actions
provided as recommendations.

The scientific findings presented in this TDA document allow deeper understaoidihg
transboundary challenges facing the ISLME region and will be used to inform the formulation
of the SAP, detailing priority policies and clear interventions to address the identified threats,
to be implemented in a coordinated manner as well as joibilyboth countries. The TDA
findings will help pave the way to effective management, foster strong ownership and
resourcefulness among policy and decisinakers, academiagivic society organizations,
small fishers/farmers and coastal communities in the region to contribute from their
respective domains to address the problems. They will also assist both Indonesia and Timor
Leste in their efforts to meet targets, commitmenand obligatioa under international
treaties and conventions. Ensuring marine and fisheries resources health and the
goods/services that the Indonesian Seas ecosystems provide are crucial for poverty
eradication, zero hunger, good health and waing of communities and sustainable life
under water, which are all included in the Sustainable Development GBRISS)
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CHAPTER 1

Introduction

1.1 Background tahe Indonesian Seas Large Marine Ecosystem
region, its globaknd regional significance

Large marine ecosystensMES) are defined as vast areas of the Earth's oceans that include
coastal zones, estuaries, continental shelves, and major ocean currents (Sherman, 1991).
These regions typically cover a minimum area of 200,000 km? and are identified based on
their unique bathymetry, hydrography, productivity, ecological region, and trophic
populations (Shermanand Duda,2001). In general, LME areas have higher levels of
productivity than the open ocean (Mercadtantanaet al.,2017). In the global context, there

are 66 LMEs, and the Indonesian SeagéMarineEcosystem(ISLME) is considered LME #38.

The ISLME is home to an estimated 185 million people, with almo0@@e€esiding in Timer

Leste and the rest in Indonesia. It covers an area of 2.33 miiiiénIn ISLME waterdaily

water productivity as seen from chlorophyll content i8d0to 1 500mgC/n?. The ISLME is
situated at the confluence of the Pacific and Indian Oceans, and is bordered by Indonesia and
Timor-Leste both connected by the Indonesian Throughflow (IThe majority of the ISLME

lies 98percent within Indonesia's territorial waters, with only @rcent situated within
TimorLeste's territorial waterglWLlearn.net). Adjacent to the ISLME, there areuf other

LMEs: to the north, the Sulu and Celebes Seas LME (also known as the Sulu Sulawesi Marine
Ecoregion, LME 37). To the west, the Bay of Bengal (LME 34), to the southedsorth
Australian Shelf LME (LME 45), and to the east, Arafura and Timor Sea, which can also be
considered an LME (ATSEA, 2011a; BOBLME, 2015a; SSMETC, 2013a).

Of the total area of the ISLME, 8296 km? is considered shelf area that extends from the

shore to a depth of 200 mets, whereas580605m?2 is inshore fishing area that stretches

from the shore to either 50 km offshore or the 200 m depth contour, whichever comes first.

About 4percentof the region is protected, and it is home to G&rcentof the world's coral

reefs. The ISLME includes several seas, such as the Java Sea, Bali Sea, Flores Sea, Banda Sea,
Halmahera Sea, Makassar Strait, Molucca Sea, @auSavu Sea, and Seram Sea. Its eastern

extent covers the western part of Irian Jaya (Papua) south coast, the Aru Islands, and the
Tanimbar Islands, following the 200 m depth contour along the boundary with the Arafura

Sea to the eastern tip of Timdese north coast(Figure 1) Its southern extent forms the

northern coasts of the Sunda Islands, apart from Savu Sea, which is included in the ISLME.
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Figure 1. Area of Indonesian Seas Large Marine Ecosystem ISLME which is bordered by major islands of Indonesthestd Timor
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The ISLME plays a key role of significant global ecological importance because of its crucial
role in supporting fisheries production, biodiversity, and global climate regulation. The
relatively high nutrient content is a result of the input of water froivers in islands around

the ISLME and the important pathways from the Pacific that passes through the ISLME region,
known as the Indonesian Throughflow (ITF), with warm temperatures and low salinity
characteristics (Purbat al., 2021; Gordoret al., 201Q. The circulation over this area is
complex with severdlJK Sy 2 YSy I A yo QdutteRMOgcalatiENSE Ihd#n Ocean

Dipole (I0D, Pacific Warm Pool water in the north of Papua, monsoonal situation, tides
pattern, and seamountBecause oits complex characteristics, this region has been studied
already in the 19th century by Alfred Russel Wallace, an explorer and naturalist from England,
when he was developing the theory of natural selection. It is classified as a Class | ecosystem
because ofits high prodativity and accounts for over dercent of the world's fisheries
production. The ISLME is located in the western {Rdaific marine biogeographical region,
which is known for its exceptional species richness, including over 50sd reefbuilding

corals, 500 species of marine fish, 45 species of mangroves, and 13 species of seagrasses
(Christieet al.,, 2014).

In the earlytwenty-first century and era of climate change, there are various obstacles in the
water sectors of ISLME, such as overfishing, marine pollution, illegal fishing, marine debris,
anthropogenic pollution, and oil spills that decrease the health of the ocean (kisah,

2022). These issues need to be clearly outlined to guide management in both countries.
Therefore, it requires effective and coordinated management to enable Indonesia and Timor
Lesteto share concerns, restore and maintamarine fish stocksand biodiversity, and
strengthendependent livelihoods. Furthermore, the challenge of managing transboundary
waters poses a significant threat to the economy and ecology, as these large international
water systems cross political borders and face numerous challenges. Given the dynfamics o
the oceanwith anabsence of clear boundaries, the sustainable management of waters and
their resources requires joint efforts.

The Food and Agricultural Organization of the United Nations (FAO), with financial support
FNRY GKS Df2olf O9YGANRYYSYyd ClFLOAftAGE 6D9
transboundary cooperation for sustainable management of the Indonesian $epsgI9 0 ¢ ® ¢
goal of this project (GCP/RAS/289/GFF) is to promote regional cooperation and support the
effective and sustainable management of the ISLME region. The project's objective is to assist
Indonesia and Timetesteto addresstransboundary concerngestore, and sustain coastal

and marine fish stocks araodiversity, and dependent livelihoods (FAO, 2021). The project
covers the waters of Indonesia and Tirl@ste and is implemented in close consultation with

the respective governments and partner institutions, with the Ministry of Marine Affairs and
Fisreries (MMAF) leading the project in Indonesia and the Ministry of Agriculture and
Fisheries (MAF) leading in Tirdaeste (FAO, 2020a). The LME Approach provides a five
module strategy for assessing@gmonitoring LMEs and for taking remedial actions toward

the recovery and sustainability of degraded goods and services in LMEs. The modules are
focused on the application of suites of indicators for measuring LME socioeconomics,
productivity, governancepollution and ecosystem health, and fisdind fisheries, which are
incorporatedinto a multcountry LME strategic planning process through development of a
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Transboundary Diagnostic Analysis (TDA) and a Strategic Action Programme (SAP) (GEF,
2020).
The ISLME Project comprises four essential main components (FAO, 2021), namely:
(i) identifying and mitigatingthe various factors that pose a threat to the marine
environment, particularly unsustainable fishing practice series;
(i) enhancing tle capacity for regional and stdgional cooperation in the management
of marine resources;
(iif) coordinating with existing regionanformation networks, monitoringhe impactsof
the project, and disseminating and exchangimigrmation with stakeholders; and
(iv) identifying and describing the existing status in transboundary cooperation, including

socioeconomicinstitutional drivers, and the impacts of climate change

The ISLME Project has a distinctive organizational structure that enables it to effectively tackle
global and transboundary environmental concerns. The governance framework comprises the
Secretary General, Director, National Project Coordinator (NPC)edMthistry of Marine
Affairs and Fisheries (MMAF), Indonesia, and the Director General of Fisheries, Ministry of
Agriculture and Fisheries (MAF), in Tirhesste supported by a National Project Officer and a
National Project Adviser both appointed by FA®e Project is regionally coordinated by a
Regional Project Coordinator appointed by FAO, and other essential staff support the team.
They work together to implement project initiatives and activities on the ground. The
implementation of these activities wolves collaboration among national stakeholders and is
coordinated by the MMAF Indonesia, MAF Tirheste, and FAO in both countries.

The structure of stakeholder consultation and technical review/inputs into the Transboundary
Diagnostic Analysis was assisted and guided by the establishment of a National Scientific
Advisory Group (NSAG), both in Indonesia and Flmete with the TDASAP overseen by a
Regional TDSAP Technical Group (RTTG). Both Indonesia and-I&star established a
four-member NSAQGwith the NSAGs of both countries (together) constituting the Regional
TDAJ/SAP Technical Group (RTTG). Later, the NSAG Indonesiaands@xplding four more
experts.

1.2 The Transboundary Diagnostic Analysis

This Indonesian Seas Large Marine Ecosystem (ISLME) poojesists of a collaborative
development of a Strategic Action Programme (SAP) based on a Transboundary Diagnostic
Analysis (TDA), which will strengthen capacity in natural resources assessment, management,
regional coordination, and information sharing T®Ais consideredo be an essential early

step in the management of arlgrge marine ecosysteif. ME). The purpose of such a TDA is

to identify, where possible quantify, and rank according to the severity of environmental
and/or socioeconomic impacts, all waterlated environmental and transboundary issues,

and their proximate and root causes, inding the socieeconomic, institutional, legal, and
administrative circumstances, and projected impact of climate change on the region. The
generic process of preparing a TDA is guided by best practices and a specific methodology
developed by the Global Einonment Facility International Waters Programme (GEF, 2020)
and consists of:
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1) analysingcausal chains to identify direct and indirect drivers that lead to the loss of
ecosystem goods and services; and
2) analysingnstitutions, laws, policies, and projected investments.

The TDA is also an integral and linked component of the-SA&FA process, providing the
technical basis, evidence, and foundation floe more strategic planning process under the
SARFigure 2).

Figure 2. Schematic outline of the Transboundary Diagnostic Ara8sategic Action Plan
process

TDA/SAP Process
TDA SAP
: Strategic Strategic bl tati
Analysis Thinking Planning mplementation

¢ The TDA: The analytical component comprising of a technical analysis of transboundary problems, impacts
and causes

* The SAP: The strategic component comprising of strategic thinking, planning and implementation

Source:GEF. 2020. GEF Transboundary Diagnostic Analysis/Strategic Action Programme Manual:
TDA/SAP Methodology. International Waters Learning Exchange and Resource NglitedkJune
2023].https:/fiwlearn.net/resolveuid/2cc6db95c2446e68f18-8c894c156a27

The Transboundary Diagnostic Analysis (TDA) serves as the foundation for the development
of aStrategic Action ProgrammgAP) antllational Action Programme@NAPshy providing

a scientific and technical basis for a comprehensive and multisectoral assessment of the issues
related to the status of and threats to habitats and resources within the ISLME. The SAP and
NAP are designed to address the issues identifiedeniDA and provide a reasoned, holistic
approach to the sustainable management of theseorgses including linking with the
Sustainable Development Goals (SDGs) and ecosystem restoration goals in 2030 (FAO, 2018a).

1.3 hdonesianSeaslarge Marine EcosystemTransboundary
DiagnosticAnalysismethodology

TheTDAprocess is a collaborative and iterative process that involves a range of stakeholders,
including government agencies, NGOs, and community members. The process is designed to
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identify and address complex environmental problems that cross national boundaries and

require coordinated action among multiple stakeholders. The TDA process involves several

key steps, which are outlined below:

(i) Establish the scope and objectiveékis may involve identifying the geographic area of
interest, the environmental problems to be addressed, and the stakeholders who will be
involved in the analysis

(i) Conduct a situation analysigts is doneto gather information about the environmental
problems and their causes. This may involve collecting and singlgata, conducting
stakeholder interviews, and reviewing relevant literature

(iif) Develop a conceptual modddasedon the information gathered in the situation analysis,
the next step is to develop a conceptual model of the environmental problems and their
root causes. This involves identifying the key drivers of the problems and how they are
interconnected

(iv) Identify priority issues and solutionssingthe conceptual model, the next step is to
identify priority environmental issues and potential solutions. This may involve
conducting a cogbenefit analysis to determine the most effective solutions.

The process for developirige TDA includd the identification of priority environmental and
transboundary issues, whicktarted with a preliminary assessment, based on thematic
assessments (national, regional), regional and national stakeholder consultations, followed
by review and ratification of the selected issues by a combination of technical working groups
and regional worksbps. This is reflected in thevorkplan for the ISLME TDAhe
implementation of this workplan had of course been negatively affected by GO®ID
between 2020 and 2022, wth delayed some activitiegihereasothers had to be held using
online, webbased consultation facilities for virtual meetingsgnificantly, under the project
document, there is also clear recognition of recent DAt Q& O2Yy RdzOG SR T2 N.
projects in the region (includinfposeadjacent to the ISLME)the Bay of Bengadlarge marine
EcosysteniBOBLME), Arafuend Timor Sea Ecosystem Actiqih\TSEA)roject,andthe Sulu
SulawesiLarge Marine EcosystefSSLME) which have provided important insighs,
learnings and also, major efficiencies in undertaking the TDA for the ISENjEe 3)
(BOBLME, 2012a; BOBLME, 2012b; Ellet,; B2METC, 20114
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Figure3. Schematic description of the Transboundary Diagnostic Analysis process

TDA/SAP Process

TDA SAP

Analysis

Analysis
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of the immediate, Development
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information transbounda
problems

Defining

system impacts of underlying, of Thematic

each priority and root Reports
problem causes for

each problem

boundaries

SourceGEF2020 GEHransboundary Diagnostic AnalySisategic Action Programme Manual:
TDA/SARMethodology. International Waters Learning Exchange and Resource Nef@iekl June
2023].https:/fiwlearn.net/documents/32987

1.3.1ldentification of the priority transboundary issues

Transboundary Diagnostic Analysis (TDA) plays a keynraentifyingand quantifyingthe
environmental issues and problems associateth international waters. A scientific and
technical assessment approach of TDA is conducted to establish their immediate,
intermediate, and fundamental (root) causes. The analysis involves an identification of the
causes and impacts of environmental disturbances and/or threadsassesses the scale and
distribution of impacts at national, regional, and global levels, predominantly in
socioeconomic terms. Furthermore, the identification of causes specifies the practices,
sources, locations, and human activity sectors from whiclvirenmental degradation
happened.TheTDA describes a list of main issues affecting an international waters area, their
causes, and the origins of those causes. TDAs can be conducted by two or more countries
depending on the need to identify transboundary effects and as impacting the intenadat
waterbody. The causes of transboundary issues should be identified in a hierarchical manner
from technical perspectives, through management and socioeconomic perspectives to the
policy level.

The termdroot causes refers tothe most fundamental of causes. In the ISLME context, this
sequential identification of the hierarchy of causes is conceptually known as a causal chain
analysis (CCA) of environmentaioblems or to obviate environmental threat&igure4.
Overview of the process for key stakeholder and technical inputs into the Indonesian Seas
Large Marine Ecosystem ISLME Transboundary Diagnostic Andlgsi€CA continues with

the identification of importantieverage pointgLP), potential areas of interventions, when
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relatively smaller initiatives have the potential of creating significant impact or change in the
system. The most effective of these options for intervention then constitute the basis of the
Strategic Action Programme (SAP) that can be formulated, diffieiladorsed, and applied in

a coordinated manner by all riparian countries, in this case both Indonesidiara-Leste

Figure 4. Overview of the process for key stakeholder and technical inputs into the
Indonesian Seas Large Marine Ecosystem ISLME Transboundary Diagnostic Analysis

e National Assessment (Timor-Leste, Indonesia)

e Thematic Areas (4): environment/oceanography,
THEMATIC ASSESMENTS fisheries & aquaculture, socio-economics

e Regional (ISLME)-ecosystem services valuation

WORKING GROUPS FOR e National Scientific Advisory Groups (NSAGs)
DATA INPUTS AND Regional TDA-SAP Technical Group (RTTG)
TECHNICAL REVIEW e Input/review of Thematic Assessment, draft TDA

e First RTTG-identification of PECs; environmental and
2 REGIONAL TDA socio-economic impacts, format of draft TDA
TECHNICAL WORKSHOP e Second RTTG-data integration, causal chain analysis,
input/review of Thematic Assessment

e Compilation and writing of TDA (Lead TDA Writer)
COMPILATION AND e National TDA validation/adoption workshop (2)
APPROVAL OF TDA e Approval of TDA by government of Indonesia, Timor-
Leste

e National Assessment (Timor-Leste, Indonesia)
THEMATIC ASSESMENTS © Updating data and Adding section of CCA Analysis
e Input/review of thematic assessment, draft TDA

WORKING GROUPS FOR
DATA INPUTS AND
TECHNICAL REVIEW

National Scientific Advisory Groups (NSAGs)
Regional Technical Group (NSAG, FAO, MMAF, MAF)
Input/review of TDA document, draft TDA

CCA Analysis, Leverage Points, Recommendation

e Compilation and writing of TDA (Lead TDA Writer)
COMPILATION AND e National and Regional TDA validation
APPROVAL OF TDA e Approval of TDA by government of Indonesia, Timor-
Leste

SourceNational Stakeholder Consultation Workshop Report (RA203.
1.3.2Thematic reportsand development of the causal chains

Within the TDASAP process, the TDA ig technical analysis of environmental and priority
transboundary problems, impacts and causes. As such, the TDA provides the factual basis for
the strategic componentof the TDASAP process (strategic thinking, planning and
implementation of the SAP). There are several thematic reports commissioned, compiled, and
included to enhance the TDAmMong these alseeveraltechnical reports as outputs of ISLME
Project implementation activities.

Significantly, the TDA was also assisted by the preparation of detailed regional/national

Thematic AssessmentBAQ2020g FAQ20204 to ensurethat the following critical technical

outputs required for the TDA ISLME were addressed:

a. Transboundary threats to marine resources and ecosystems and their root causes are
identified.

b. Status of marine resources, ecosystem heaiéthd ecological impacts on the ISLME
marine resources and ecosystems are assessed
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c. Significant socioeconomic drivers and trends that create environmental pressure on
ecosystem resources and services in the ISLME region are assessed

d. The governance and institutional structures, including stakeholders who are relevant to
the management of fisheries and the ISLME ecosystem, are identified and analysed.

Under the ISLME project, regional/natiodalel, reviews/assessments on specific thematic
areas of environment, socioeconomics, governance, and ecosystem services valuation were
carried out (with support from the NSAGs, RTTG, the TDA consultant andomaalditi
consultants), including consultations with relevant experts/key stakeholder, providing
opportunities for technical inputs/review.

Developing causal chains is an important step in the TDA process as it provides a structured
approach to identifying the root causes of priority transboundary environmental issues. By
understanding the causal relationships between different factors, stakkgns can identify
effective interventions to address the underlying drivers of these issues and work towards
sustainable solutions. Data integration and the conthugbf aCCAare key steps in the TDA
process. The principal aim of the CCA is to anagsisal chains to identify the direct and
indirect drivers that lead to ecosystem degradation and the loss of ecosystem goods and
servicesc for each identify the indirect and direct biophysical, socioeconomic, legal and
political drivers of ecosystem deggtation.

The CCA for the ISLME was undertaken aBiheond Regional TDA Workshigsed on data
integration, workshop outputs and outputs from the TDA national/regional thematic
assessments and reports. The TErksultantsand NSAG members also assisted the TDA
specialistwith any additional technical inputs/revisions related to the CCA in the TDA. In the
finalizationof the ISLME TDA report, the NSAGs also had the opportunity to provide any final
technical review/inputs, prior to final technical review by the RTTG for theSARA

The following stepweretaken to develop causal chains for the priority transboundary issues:

1. Identify the priority transboundary issuethie first step is to identify the environmental
issues that have a significant impact across national bordéis.involved analysirdata,
conducting stakeholden, and reviewing relevant literature to identify the most pressing
issues

2. Develop a conceptual moddhe next step is to develop a conceptual model of the
environmental issues and their root causes. This involves identifying the key drivers of
the issues and how they are interconnected

3. Develop a causal chain for each issagsedon theconceptual model, the next step is to
develop a causal chain for each environmental issue. A causal chain is a sequence of
events or factors that lead to a specific outcome. Each causal chain should identify the
factors that contribute to the transboundaigsue, and the relationship between these
factors and the final outcome

4. Validate the causal chaingncethe causal chains have been developed, they should be
reviewed and validated by stakeholders to ensure that they accurately represent the
environmental issues and their root causes. This may involve conducting stakeholder
workshops or focus groups to gathieedback and input
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Identify intervention points:using the causal chains, the final step is to identify
intervention points where actions can be taken to address the root causes of the
environmental issues. This may involve identifying policy changes, infrastructure
improvements, or other actions that can baken to address the factors identified in the
causal chains.
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CHAPTER

The Indonesian Seas Lalgarine Ecosystem

2 Description of the hdonesianSeasLargeMarine Ecosystem
region

2.1 Biophysicalkharacteristics

¢tKS LYR2ySaAly {SI&a [INHS alNAyS 902aeaiadSy o
nation, Indonesia, with a coastline exceeding7A4 km covering an area of32 million kn?,

of which 1.4%ercentis protected andcontainst t Y2 &G wmn LISNOSyd 2F (KS
(Sea Around Us, 2007Approximately232 million ha areaof ISLMHE98 percent)is within

LYR2y SaAl Qa (S NN Gp2rdehtls focatéd wittsnNie Erritoridl RvatefsSoF NI &  H
TimorLeste(Figure 5)Datasets associated with the delineation 8 ME boundaries can be

accessed from an open repositqRurba, 2023)

Figure 5. Indonesian Seas Large Marine Ecosystem region shared between Indonesia and
TimorLese
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The ISLME boundaries enclos®st of the inner seas and territory of the Republic of
Indonesia, being bounded on its western and northern extent by the adjacent LME regions of
the Bay of BengalLME 34, the South China Sea (L8B#, the SuluCelebes Sea (LM8&), the

North Australian Shelf (LMED). In the northeastern extent, it is bounded by the Pacific Islands
(Pacific Warm PodlFor the purpose of fisheries management, Indonesian waters have been
subdivided into 11 Fisheries Management Areas (FMA). The lSkbtiprised of a number

of these areas: FMA 712, 713, 714, and iflLtheir entiretyand FMA 573 in part (Savu Sea
only). More detailgelatedto the FMAs are found ithe Indonesia capturdisheriessection

in this report

According to the Critical Ecosystem Partnership Furgkciion of the ISLME overlaps the
recognized Wallacehotspot area identified byMyers et al. (2000)T the islands of the
Indonesian Archipelago and Timbeste between the Sunda and Sahul continental shelves
(CEPF, 2014). Thremeas of the ISLME are included in this hotspot as biogeographic
subregions:

1. the Maluku subregion, which includes the island groups of Halmahera, Bacan, Obi,
Ceram, Buru, Tanimbar, Banda, and Kai, encompassing a total land area of 7 million
hectares;

2. the Lesser Sunda Islands subregion includes the islands of Lombok, Sumbawa, Sumba,
Flores, and Timor, totalling 8.1 million hectares; and

3. the Sulawesi subregion includes the largest land mass in the region, the island of
Sulawesi; encompassing 18.6 million hectares, more than half of the total land area of
the Wallacea hotspot.

The ISLME is characterized by its high levels of biodiversity, productivity, and hydrodynamic
variability, which are driven by the unique interplay between physical and biological
processes. Some of the biophysical characteristics of the ISLME include:

1. Hydrodynamicsthe ISLME is affected by the ocean currents, winds, tides, monsoon
patterns, includinghe Indonesian Throughflow (ITF), which influence the distribution
andabundance of phytoplankton, zooplankton, nutrients, and other key components of
the ecosystem

2. Temperature:the ISLMESs located in the tropics, with a surface temperature ranging
from 25°C to 3C°C, which supports a high level of primary productivity and a diverse
array of marine species

3. Productivity:the ISLME is considered one of the most productive marine ecosystems in
the world, with high levels of phytoplankton and zooplanktaa a result ofhigh
concentration ofchlorophylta (Chl a)hat suppors a diverse food chain, including
commercially important fish and invertebrates

4. Biodiversity:ithe ISLME is home to a rich array of marine species, including @0 2
species of fish, 569 species of coral, and hundreds of species of crustaceans and
cephalopodgHadiet al., 2018)

Thehigh levels of biodiversity, aeresult ofits uniqgue geography, hydrodynamic conditions,
and its distinct historical and evolutionary processes. Some of the key components of the
biodiversity in the ISLME include:

12
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1. Coral reefsthe ISLME includes large number of coral reefs that provide habitats and
support for a wide variety of marine species, including fish, crustaceans, molluscs, and
algae

2. Seagrasseshe ISLME is also home to several species of seagrass that provide habitat
and support to many species of marine life, including commercially important species of
fish, crustaceans, and molluscs

3. Mangrove:the ISLME includes a large number of mangroves, which are associated with
many marine and coastal species, and they also protect the coastal area

4. Fish specieghe ISLME houses a diverse array of fish species, including commercially
important species such as tuna, anchovy, sardines, and mackerel, as well as many other
species of demersal fish, such as groupers and snappers

5. Invertebrates:alarge number of invertebrate species have their habitatthm ISMLE,
including crustaceans such as shrimp and crabs, and cephalopods such as squids and
cuttlefish

6. Marine mammalsseveralspecies of marine mammals, including whales, dolphins, and
porpoises can be found in the ISLME, and they play an important role in maintaining the
balance of the ecosystem by serving as top predators and prey for other species, or as
keystone species forectain habitats (e.g. the dugong).

2.1.1Biogeography including seascapes, regional patterns, ecological
connectivity

The biogeography of the ISLME is characterized by a diverse range of seascapes and regional
patterns. The ISLME includes several major seascapes, including the Java Sea, the small
western part of the Arafura Sea, and the Banda Sea, which each have uomogieal and
biogeographic features (Simanjoramg al., 2018). The high biodiversity is supported by
ecological connectivity within the ISLME, which is facilitated by unique ocean currents and
the migration patterns of marine species. These marine resources (fish anfishyrare

shared between the jurisdions of Indonesia and Timdreste. The ecological connectivity

also enables offshore demersal snapper fisheries for snappetjafus spp,)and also
supports migratory protected species such as dugongs, cetaceans, turtles, sawfishes, and
elasmobranchs (Alonget al, 2011). The migratory protected species use the ISLME as a
nursery ground and feeding habitat for fish and Fih prey (Klairet al., 2007).

The ecological connectivity in the ISLME is facilitated by the ocean currents and winds,
including the ITF which transports vital components such as coral larvae, mangrove
propagules, and seagrass seeds and this establishes linkages between criticas$ hiabitee

Java Sea, this connectivity is evident through the monsoon currents that connect the
Kepulauan Seribu, Pulau Biawak, Karimun Jawa, and Bawean islands, as noted by Ramadhan
et al. (2022). Moreover, in other regions such as the Makassar Strait, the connectivity is
characterized by indications of currents flowing from north to south, a branch of the
Indonesian Throughflow (Purket al.,, 2021). In the Banda Sea and its surrounding areas,
nutrient-rich eddies and the Indonesian Throughflow also provide vital nutrients to shallow
waters, promoting the productivity of marine ecosystems.
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Furthermore, the biophysical characteristics and biogeography of the ISLME cannot be
considered in isolation and without regard to the physical setting of its marine environment.
The ISLME is at the heart of one of the most geologically complex and tsdtpractive
regions in the world, and thiaffects biophysical processes in the region (Tomastil.,

1997). Its evolutionary and geologicalhistories, itsunique archipelagic nature, and the
interactions betweents complex bathymetry, topography, oceanography, and ecology have
resulted inthe ISLME region havirg diverse range of distinct coastal, shelf, and pelagic
ecosystems and habitats. Islands of varying sizes partition marine waters into different seas
connected by numerous channel passages and straits. The complex and rapid currents in the
region are pary a result ofinteractions with the complex archipelagic topography and
seafloor features of tharea.

2.1.2Physical setting; geology, bathymetry, coastal processes

The ISLME is situated at the confluence of the Pacific and Indian Oceans, is bordered by
Indonesia and Timelceste, and covers a major part of the central and eastern archipelago.
The ISLME region is one of the most complex oceanographic regions on \lzénthg
complicated bathymetry and a wide diversity of seascapes. The Java Sea has shallow waters
that are no deeper than 100 m. The ISLME is separated by deep seas in the east side, including
the Banda Sea, Sulawesi Sea, and Maluku Sea in the north tire#ctdo the Pacific Ocean,

and by deep seas in the south, including the Bali Sea, the Flores S€@ambaWetar Strait,

and the Timor Sethat connect the region to the Indian Ocean. Furthermore, the Indonesian
Seas region is situated within one of the most geologically complex and tectonically active
regions on Earth. Geologically, the ISLME region lies at the confluence of three miaoictec
plates: the Eurasian Plate, the Indaistralian Plate, and the Pacihilippine PlatéHallet

al., 2009)(Hgure 6).

Figure 6. Regional geology of the Indonesian Seas Large Marine Ecosystem area
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The Indonesiadvrchipelagois andenclosedd S koinprising many smaller, marginal seas of
diverse character. The complex bathymetry of the region, combined with the position of
archipelagat the crossroads of the Pacific and Ind@ceansnot only drives the high ocean
productivity of the region (fisheries and marine megafauna populatiangkingthe region

one of the primary driversf the entire global ocean circulation system (é€wal., 2005). Over
geological time, these diverse seascapes (togethdr gomplex tectonic events and climate
history) have also contributed to the evolution of the globally significant species richness of
the region. The island of Kalimantan (Borneo), the third largest island on Earth, lies on the
Asian continental (Sundahelf, is physically stable amaas joined by a land bridge to the
Asian mainland during Pleistocene and earlier periods of glaciation (Daws & EQP&).
Similarly, Papua lies on the relatively geologically stable Sahul Shelf, and the larger Island of
Irian (New Guinea) has been joined to Australia during glacial falls in sea level. Sumatra and
Java lie on the southeastern edge of the Sunda Shelf, and hdhy LY R2Yy Sa Al Qa A :
subject to tectonic instability and volcanic activity (with numerous active volcanoes and
earthquake occurrences). In total, Indonesia hasout 76 active volcanoes located in
Indonesia, more than 8percentare located in theSLMEThe island of Timor, shared by
Indonesia and Timekeste,itself is nonvolcanic (Santost al., 2020).

In the western extent of the ISLME, the Sunda Trench is a subduction boundary between the
Eurasian and Inddwustralian continental plate. The island of Sulawesi in Eastern Indonesia is
f20FGSR gAGKAY GKS ai0NRLX S 2Suyddplated (Bacquett G KS
al., 2006). No less than four major volcanic-anbduction zones have been described for
Indonesiat  Sunda, Sangihe, Halmahera, and Banda (Racktran 22). The Banda arc is

the horseshoeshaped feature within the ISLME thextends from Flores to Buru, including
Timor and Seram, with islands forming batliter and innernon-volcanic and an inner
volcanicarcs.The Banda arc is famous for its 180° curvature and is, in Timor, generally agreed
to be the product of collision between a volcanic arc and the Australian continental margin.
It is an unusual region of young extension that developed within the Austratiatinental

plate and Sunda land shelf collision zone arakformed bythe subduction of an oceanic
embayment withinthe northwardmoving Australian continentalate (Figure 7)
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Figure 7. Map of the Indonesian volcanic arc system, showing the geéeei@hic setting
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The Banda Sea occupies the main portion ofBaeda Sea Plat&he southern margin of the
sea consists akland arcsabovesubduction zonesTo the east of the&Sunda Trencls the
Timor Troughwhich lies south ofimor,the Tanimbar Trough south of tHeanimbar Islands
and the Aru Trougheast of theAru IslandsThese trenches are the subduction zone of the
Indo-Australian Platdeneath the Banda Sea Plate, where the HAdstralian Plate moves
northwards. Forearc sediments progressively carried northwards by the {Adstralian
Plate folded and faulted, leading to the eventual formatiminthe island of Timor. To the
northeast lies Seram Islapd/hich overlies the subduction of thBird's Head Platef West
Papua

A number of islands in the Banda Sea are active volcammsdingGunung ApandGunung
Manukin the Banda Islands. In total, Indonesia has some 129 volcanoes, 15 of which are
considered critical and likely to explode, with three to five eruptions annuéhys, mosof

L v R 2 y &asXKall @ithira geologically active region. Of the 76 active volcanoes identified
by the Indonesian Geology agency, more tharp8frentare located in the ISLME region. As
such, communities in the ISLME are particuladiynerable to natural disasters, earthquakes,
and tsunamis, which are known to have devastating impacts on those who live in coastal
areas.

This diverse underwater topography, combined with the position of IndonesiaTandr
Lesteat the crossroads of the Pacific and Indianeans makes the regiom crucial parof

the global ocean circulation system (@ual., 2005). A detailed understanding bf{ [ a 9 Qa
seafloor morphology is essential twomprehend thesubduction processeshat trigger
earthquakes and tsunamis. Between the Eurasian and Australian continental plates lies an
area of deegsea basins, trenches, and submarine volcanoes. The shallow areas that border
these deep underwater depressions (known as sill depths) play arriampaole in localized

water circulation as cooler water from the depth is drawn to the surface.
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The region has complex bathymetmyhich includeshe western area lying on the Sunda
Shelf, the central area forming a transition zone composed in part by the deep basins of the
Flores and Banda Seas and the eastern area lying on the SahulTabédf 1) The coastal
waters of the Sunda Shelf, the Java,3aal the Sahul Shelf are shallow (<200 m depth) and
influenced by both marine and terrestrial inputs. By contrast, the Banda Sea has depths
greater than 4600m, the Flores Sea is deeper tha®80m, the Java Trench exceed5@& m

in depth and Timor Seé& deeper than 00m. Most of these seas can be characterized as
marginal seas, being enclosed by island landmasses, and with oceanic input from the Pacific
and Indian Oceans into the Indonesian Seas.

Tablel. Main bathymetric features of the Indonesian Seas Large Marine Ecosystem*

ISLME Region Description
The Java Sea is a component of the Sunda Shelf, which stretche
from the Indochina Peninsula and terminates at the continental
slope near the island dfladura. It comprises shallow waters with &
average depth of approximately 50 and is bordered by three
primary islands: Sumatera to the west, Java to the south, and
Kalimantan to the north. There are three potential links to other
ecological regions: the waters of the Southern China Sea, Sulu a
Sulawesi Seas in the north, ancttivaters of the eastern Indonesia
archipelago in the east. To the northwest and northeast, it is
connected to the Karimata Strait and Makassar Strait, respective
andin the east, it directly opens into the Flores Sea (Sadhotantb
Atmadja, 2016)
The Lesser Sunda Islands elnain of islands separated by a numbx
of straits that increase in depth to the east. The westernmost Bal
Strait is approximately 60 m deep, the Lombok Strait reaches a
depth of 300m, the strait between Alor and Wetar reaches a dept
Lesser Sunda of more than 1200m, and the deepest section of the islands is
Islands found further east with the Weber Deep at300m. The southern
entrances of the Savu Sea are formed on both sides of Savu Isla
sills approximately 150m deep. Located to theosith of the Timor
Island is the 85&m Timor Trough which reaches a maximum dep
of 3200 m(TDA for ATSEA Region, 201
The Makassar Strait serves as a dividing line between Borneo ar
Sulawesi. These straits are situated within a geologically intricate
region on the outskirts of the Eurasian plate. The northern sectio
the straits is the deepest, reaching water depthsearly 2500m,
and it leads northward into the Celebes Sea. On the other hand,
southern part of the straits is comparatively shallower, with water
depths mostly less than@O0m, and it extends southward into the
shallow shelf area of the East J&&a (Halkt al., 2009)

Java Sea

Makassar Strait
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ISLME Region Description
Masalembo Sea located between Java Sea and Flores Sea. The
Masalembo Sea in the west sidas about50m and in the east sidi is about500m
(Wyrtki, 1961)

Molucca Basin Molucca Basin is closed by a ridge with a sill ®@m, and its

I(\I/Ir:)(TLuCcizs bottom is divided into five smaller basins which have maximum
Halmaher1a depths between 3100m and 4800m. The deepest threshold
’ through this ridge is the Lifamatola Strait with a sill depth 880m
Flores, and Cerar :
(Wyrtki, 1961)
Seas)
The Banda Sea connects to the Halmahera Sea to the northeast
a sill depth of 580 m and the Flores Sea, which is separated fron
Banda Sea southern Makassar Strait by the 680deep Dewakang Sill (west)

(Zubaedalet al., 2021) and with the Savu and Timor Seas througl
the Ombai Strait (#50m) and Timor PassageZ00m to 1300m)
(south) (Gordoret al., 2008)
TheSavu Sea lies between Sumba Island, Savu Island, Rote Isla

Savu Sea Timor Island, and Flores Island. The deptthefSavu Sea is4827m.

(Setiawaret al., 2021).

Sources:Gordon, A. L., Susanto, R. D., Field, A., Huber, B. A., PranowdMitas&ntosa, S2008.
Makassar Strait throughflow, 2004 to 2006Geophysical Research Letter85, L24605.
https://doi.org/10.1029/2008GL036372
ArFfEfX wor /£21ST Lo wdX b dzZNI A 3009:Thg Nbrth MakdesdrJA G | X
Straits: what lies beneathRetroleum Geoscience, 15: £458.
Sadhotomo, B. & Atmadja, S.Z.16. Sintesa kajian stok ikan pelagis kecil di Laut Jawa (Synthesis of
the study of small pelagic fish stocks in the Java Sea)al Penelitian Perikanan Indonesia, 18(4):
221¢232.
-Setiawan, J.H., Hidayat, H., Setiawan, A., Oktavitania, R. & Marjiy@Q2¥. Potensi Penguatan
Gelombang Gempabumi oleh Sedimen Permukaan: Studi Kasus Daerah Pantai Utara Kendal (The site
amplification potency by surface sediment: case study north coast of Kendal regiumaygl Geologi
dan Sumberdaya Mineral, 22(1):¢Z. D0I10.33332/jgsm.geoloqi.v22i1.570
-Wyrtki, K.1961. Scientific results of marine investigations of the South China Sea and the Gulf of
Thailand 19591961. Naga Report 2.
-Zubaedah, S., Setiyono, H., Puspita, C. D., Gusmawati, N. F., & Pranovaf2d.Sshematic Model
of Ocean Pacific Seawater Mass Circulation in Bandal8d@P Conference Series: Earth and
Environmental Science (Vol. 750, No. 1, p. 012009) Publishing.

In general, the sills located the ISLME are also crucial in their role of distributing nutrients

to the surface. The primary deep sills between the Pacific Ocean and Indonesian Seas are

formed within the northern Indonesian Seas and include three key features

1. the Sangihe Ridge, whidtretchesfrom Sulawesi to Mindanao, which limits deep water
access to the Sulawesi Sea and Makassar Strait;

2. the Halmahera Sea Silvhich controls thélow of South Pacific water to the Indonesian
Seas

3. the Lifamatola Strait which links the Maluku Sea to the Banda &eh
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4. the sill between Alor Island andtaudro Island in the transboundary area between
Indonesia and Timeleste.

2.1.3Climate and climate drivers

The ISLME, located in the tropics, is influenced by a range of climatic drivers, including the EI
Nifio-Southern Oscillation (ENSO), the Indian Ocean Dipole (I0OD), and the Pacific Decadal
Oscillation (PDO)The ISLMEplays a fundamental role in the coupled ocean and climate
system, with the Indonesian Throughflow (ITF) providing the only tropical pathway
O2yySOGAYy3a GKS tFOAFAO YR LYRALFY hOSlyao
SYy3aArySé¢ 2F 3 tcRcalation, withicerapied dkedatidospheic dynamicsENSO

is a strong influence in which, every few years, moist trade winds from the equatorial Pacific
are disabled and the Western Pacific experiences drought that profoundly affects farming and
natural systems across the ISLME area and far beyond. Seasonsbons, during which

ocean currents reverse directions, also exert a significant influence on the ISLME. The seas
within this region have complex and rapid currents owing to strong tides over rough
topography. Intraseasonal climate varidtyilfrom the MaddenrJulian Oscillation (MJO) also
hasamajor impact on the ISLME region.

The wet season in the ISLME typically occurs between October and April, and it is
characterized by high rainfall and strong winds from the northeast. During this season, the
region experiences increased runoff and nutrient input, which can result in isedea
productivity in the marine ecosystems of the ISLME. The dry season in the ISLME typically
occurs between May and September, and it is characterized by lower rainfall and calmer
winds from the southeast. During this season, the region experiences decteanoff and
nutrient input, which can result in decreased productivity in the marine ecosystems of the
ISLMEFigure 8).

Figure8. Monsoonsituation in Indonesian Seas Large Marine Ecosystem ISLME as a result of
its position between Australia and Asia
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The typical impact of El Nifio on Southeast Asia results in drier than average rainfall
conditions, especially in June to August, and sometimes extends to Odfbbrdington
Timbal and RahmaR018). Warmer temperatures typically follow this drier period. La Nifia
periods are typically wetter than average and are generally followed by cooler temperatures.
Temperature data from 2020 indicate that average temperatures wer€@igher than the
average air temperature from 1981 to 2010 (IPCC, 2019). Analysis conducted by the
Meteorology, Climatology and Geophysical Agencaunian Meteorologi, Klimatologi, dan
Geofisika (BMKGindicated that minimum, average, and masum air temperatures in
Indonesia increased annually by 0®3 Temperatures in the Indonesian Seas region are
expected to increase by 0°@ within 30 years.

The ISLME experiences high levels of rainfall and humidity, with annual rainfall totals ranging
from 2000mmto 4000mm and average monthly relative humidity ranging frompéscent

to 85 percent These high levels of rainfall and humidity are important for maintaining the
productivity and biodiversity of the marine ecosystems in the ISLME, as they provide a source
of nutrients and other essential resources for marine organisms. The Indon&rsiaipelago
stands between the Pacific and Indian Oceans arteeavily influenced by annual and inter
annual variations in surface temperatut®cause ofa reversing monsoonal system. The
region lies within the subequatorial and equatorial zones (between latitudes 4°N to 10°S) and
mostly falls under the influence of the seasonal monsoon winds.

Annual rainfall in excess ofdD0 mm occurs in many of the western and eastern araad
annual minimum temperatures are usually more than°@Jexceptin the highlandswhere it

is usually coolerRainfall in the region is highest the upland areas, notablyn Central
Kalimantan (Borneo¥;entralSumatra, Java, and Papua. Some places receive more 0Gh 3
mm of rain annually. By contrast, parts of the lowlands, coastal aseasother areasocated

in rainrshadows receive far less rain (less tha®00 mm/year), andhey may experience
severe water shortage$igure 9. Examples include some of the islands of Nusa Tenggara to
the east of Bali and Lombok, includifignorLeste(Barnett Dessai and Jone8007) The
temperature ranges from 2Cto 33°C, but at higher altitudethe climate is coar. Humidity

is mostly between 6@ercentand 80percent
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Figure 9. Indonesia average monthly rainfall from 1976 to 2018
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In general, the winds over the Indonesian Archipelago and the position dhtae Tropical
Convergence Zone (ITCZ) are monsoonal. From July to Septemberplaxvaltoward
continental Asia in the boreal summer (Gord@®05). In this period, the ITCZ is over the
South China Sea as well as the Sunda Island Archipelago from July to September. The dry
season corresponds to the southeast monsoon, as winds from the Australian continent
transport drier and slightly warmer aifhe resulting climate in northerAustralia, southern

New Guinea, the Lesser Sunda Islands, and Timor is characterized by a strong seasonal
variance in rainfall (van der Kaaes al., 2000). Between January and March, the wind is
directed toward Australia in the boreal winter (Gordon 2005) with the ITCZ dipping into
northern Australia. The winds blow from continental Asia bringing wetter and slightly colder
air massest the northwest monsoont causing heavy rainF{gure 1. The northwest
monsoon is significantly stronger than the southeast monsoon, and the monsoonal changes
are accompanied by an interannual variability caused by the El Nifio or Southern Oscillation
(Dsikowitzkyet al., 2019). Interdecadal Pacific Oscillation (IPO) and Pacific Decadal Oscillation
(PDO) affect climate variability at the decadal scale over the Pacific Ocean basin in a manner
similar to the El NiftoSouthern Oscillation (ENSO) phenomenon. This resulitslatively

abrupt shifts in the sea surfa temperature anomaly patterns across the Pacific Ocean that
can persist for two to three decades (Buckétyal., 2018).
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In addition to monsoofdriven rainfall, thearchipelagois subject to heavy precipitation
caused by the Maddegdulian Oscillation (MJO), a tropical convectomipled circulation that
propagates eastward from the Indian to the Pacific Oc&arerine runoff from MJ@lriven
rainfall in the westerrarchipelagasignificantly enhances phytoplankton biomass not only in
the coastal regions but as far as the nutrigrtor Banda Sea, locateddD0 km downstream

of the riverine sourcdChanget al., 2019). Furthermore, observational dakes estimated

that the chlorophyi-a concentration in the Banda Se&reasesdy 20percentover the winter
average within an MJO life cycle. The enhancement of phytoplankton in the central Banda
Sea is attributed to two coinciding Mdfiggered mechanisms: enhanced sediment loading
and eastward advection of waters with high sediment and chlbytipconcentrations.

2.1.40cean currents, processes, productivity and circulation

Seasonal monsoons, during which ocean currents reverse directions, exert a significant
influence on the ISLME and beyond. The seas around Indonesia have complex and rapid
currents owing to energetic tides over rough topography and the ThE. Indonesian Seas

play a fundamental role in the coupled ocean and climate system with the ITF, providing the
only tropical pathway connecting the Pacific and Indian Oce@hs.main path of the ITF
consists of water entering from the North Pacific between the Philigpiand New Guinea

into the Sulawesi (Celebes) Sea and continuing through the Makassar S&BIETC, 2013b).

From there, the water can exit via Lombok Strait or circulate through the Banda and Flores
Seas and can enter the Indian Ocean via Ombai Strait or Timor Passage. In addition, deeper
South Pacific waters enter Lifamatola Passage and provide cooler, salti@rto ventilate

the Banda Sea (van AkdPunjanan and Saimima009). Surface water also enters the Flores
Sea from the South China Sea viaildata Strait (Quet al.,, 2005).The water flows to the
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Banda and Flores Seas and circulates over the island boundaries. Furthermore, the water from
the South Pacific flows to Lifamatola, which is characterized by high salinity, to the Banda Sea
(van Aken, Punjanan and Saimima, 2D0@oreover, there is a pathway from the South China
Sea entering the Banda Sea through the Java Sea and Flores Setaa(QR005). In the
eastern part of the ISLME, from June to August, the surface waters in the Banda Sea flow west
to the Flores Sea, Java Sea, and eventuallystheh China Sea. The current reverses during
the northwest monsoon with surface waters from the Java Sea and Makassar Strait driven
eastward through the Flores Sea and into the Banda Sea (Getdaln 2008). West winds
prevail over the Flores Sea from December to March and southeast winds in all other months
(Wyrtki, 1961). During the passage of waters through the Indonesian Archipelago and
associated seas, mixing of several water masses activelysocduis is caused not only by
monsoonal winenduced pwelling, but also by very strong tidal forces (Pranowo, 2012;
Mustikasariet al., 2015), especially along some of the narrow straits between several islands
(Yasreet al., 2022a, 2022b).

The ITF is a major circulation feature of the ISLME and an integral part of global thermohaline
circulation Figure 1). Water masses flowing from the North Pacific Ocean enter into the
Indonesian Seas around Sangihe Island and take a western or eastern route south. The
western route passes the Sulawesi Sea into Makassar Strait, entering the Flores Sea through
Dewakang 8iand flows eastward to the Banda Sea prior to exiting to the Indian Ocean. The
eastern route passes through the Maluku Sea and the lafala Strait to the Banda Sea
(Yasraet al., 2022a, 2022h)Through this eastern route, the water masses of the South Pacific
Ocean also enter the Indonesian Seas. Thereafter, within the Banda Sea, these water masses
are converted through a combination of tidally forced mixing, wiinedven upwelling, surface

heat, and freshwater fluxes (Koswar&etiyadi and Pranow®017). This mixing of water
forms a uniquely Indonesian tropical sea profile distinguished by a strong yet relatively
isohaline thermocline. Ae ITHrives from the Banda Sea to exit into the East Indian Ocean
along the Nusa Tenggara Island chain, which includes Ombai Strait, Lombok Strait, and Timor
Passage. Currents in Ombai Strait are funnelled throug@%0in deep sill and 3km wide
passage, with speeds ranging between 0.12 egper second (m/s) eastward and 0.16 m/s
westward, averaging 0.1rh/s westward. The Lombok Strait has a 300 m deep sill, which is
approximately 35 km wide and with currents averaging 0.25 m/s westward. The Timor
Passagewhich has a B90 m deep sill and approximately 1@ wide passage is the widest

of the exit pathways and currents average O.

In the Makassar Strait, the ITF consists mostly of North Pacific thermocline and intermediate
water (Gadon et al., 2008; Agustinu®t al., 2022) Secondary ITF portals permit water to
enter through the Western Pacific marginal seas, such as through the Sibutu Passage
connecting the Sulawesi Sea to the Sulu Sea or from the South China Sea via Karimata Strait.
These relatively shallow portals proeida source offreshwater that influences the
stratification of the ITF. Smaller contributions of North Padficface water may directly

enter the Banda Sea via the channels to the north that serve as the eastern pathway of the
ITF. Shallower waters from the South Pacific enter through the passages that line the
Halmahera Sea. The contribution of South Pacificevgato the ITF via these northeastern
passages is not well resolved and represents one of the largest uncertainties of ITF pathways.
Because of the unique role that the ITF plays as the warm water pathway for global
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thermohaline circulation, there has always been a keen interest in knowing the total
transport. Recent multiyear moorings in the major inflow and outflow passages suggest a
total average ITF of nearly Bevert(Sy (1 Sv = 106 #s) into the Indian Ocean. Of this,
roughly 2.6 Sv exits via Lombok Strait, 4.9 Sv via Ombai Strait, and the remaining 7.5 Sv
through the Timor Passag8rintallet al., 2009). Approximately 13 Sv was measured in the
Makassar Strait inflow, suggesting the remaining 2 Sv was contributed via theeasstirn
passages, which were not particularly well resolvegre 1).

Figure 11. Major flows of the Indonesian Throughflow (white arrow) in the Indonesian Seas
Large Marine Ecosystem ISLME region including lieste
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Note: Througflow indicated by white arrows.

SourcesReproducedfrom Molcardet al., 1996

-Gordon A. 2005 Oceanography of the Indonesian Seas and their throughfim&anography

18(4): 1427.

-Purba, N. P. & Khan, A. M. A. 2019. Upwelling session in Indonesia waters. World News of Natural
Sciences, 25: €33.

Besides its critical role itransferring mass, heat, and salt between the Pacific and Indian
warm pools, the Indonesian Archipelago is also a region of strong water mass transformation
(Ashafahanet al,, 2021; Supangatt al.,2004) The enhanced and spatially heterogeneous
internal tidal mixing in the Indonesian Seas not only alters the ITF water mass properties, but
it also impacts the sea surface temperature (SST) distribution that in turn modulatgssair
interaction, atmosphen convection, and the monsoonal response. Withie thdonesian
Seas, the four larger and deeper basiribe Sulu Sea, Sulawesi Sea, Maluku Sea, and Banda
Sea are the main eddy generating regions (Haa@l., 2021). More than 8percentof eddies

are shortlived with a lifetime that is under 30 dayarmawaret al., 2020) The properties

of eddies exhibit high spatial inhomogeneity, with typical amplitudes and radiusesnoft@

6 cm and 5&m to 160 km, respectively. Large eddy radius values have been observed in the
Banda Sea, including a maximum valfid®7 km in the central basin and a mode of more
than 100km. The most energetic eddies are observed in the Sulawesi and Seram Seas.
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Because atheir shallower depths (<200 m) and smaller basin scale, fewer eddies are detected

in the other Indonesian Seas. Eddies in the Arafura Sea, Timor Sea, and Sawu Sea are caused
by the confluence of ITF, which originates from the Banda Sea and which paste®fs

Papua through the Timor and the Arafura Seas (Ferdyaal., 2022).In general, the SST
fluctuation in the ISLME follows the monsoonal wind pattern. SST is generally warmer
(28.5°C¢32°C) during the northwest monsoowhereasduring the southeast monsoon, it
decreases by more than°® on averageHeryatiet al., 2018;Siregaret al., 2017). Upwelling

occurs in this season in some parts of the ISLME, as indicated by a significant decrease of SST,
and this trend is typically observed in areas of the southern Sulawesi Sea, theessin

Java and Bali Seas, the Savu Sea, the soultebon Sea, and the southern West Papua Sea
(Figure 12. During these periods of upwelling, the SST has been recorded as being less than
25°C because othe monsoon wind that drives the seawatsouth eastwardcausing the

cooler seawater from the deeper aeo flow to the surface.

Figure 12. Location of major upwellings in t8&MEand adjacent areas
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SourcesPurba, N.P., & Khan, AM2019. Upwelling session in Indonesia wat&rld News of
Natural Science 25:; 113.

Pranowo W.S. 2012. Upwellindown welling dynamics of Arafura and Timor S&¥ilyariset 15(2):
415c424.

Whereasthe averageChla concentration is 0.256 mgffor the Indonesian waters of the
ISLME, a statistically significant decrease by fi&rBentwas observed between 2003 and
2013: annualChta peaked at 0.369 mg/frin August and was at its lowest value of 0.205
mg/m? in April Figure 13. Maximum primary productivity (421 m@/n¥) occurred during
1999 and minimum primary productivity in 2013 was 329 @igr. The average primary
productivity of the ISLME is 380y C/n?, which places the area in Group #five categories
(with 1 = lowest and 5 = highest) (UNESOQ, 2015). This productivity ranking can explain
the high secondary production, whichiigegral to fisheries production.
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Figure 13. Chlorophy#l concentration irthe ISLME and surrounding seas

SourcekKulk, G., Platt T, Dlngle J., Jackson T., Jonsson, B.F., Bouman, HA4 mmhzmzo
Primary productlon an index of cllmate change in the ocean: satbllised estimates over two
decadesRemote Send 2: 826 https://doi.org/10.3390/rs12050826

The highest concentration of chlorophglloccurs in the west monsoon, and the lowest occurs

in transitional season. In the Makassar Strait, the higlebstrophylta content is found on

the surface of the waters. The primary productivity level of the Banda Sea during the La Nina
event varied between 248.77 n@/m? and 1238 mgC/n¥ (Uneputty, Tubawalony and Noya
2022).

2.1.5Pelagicecosystem

Persistentpelagicecosystem

The vast and dynamic open ocean ecosystems, also known as pelagic waters, play a crucial
role in shaping the marine environmehbbth in the ISLME and globally. The strong currents,
eddies, and upwelling fronts that are hallmark features of pelagic environments drive the
movement of nutrientand debris, impacting the food and larval supply for marine organisms,
thereby affecting the fishing industry, carbon sequestration, and migration patterns of whales
and large fish. These large fishes are crucial to the structure and function of the fdus] w
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and also to the recreation and tourism industries, and the wedder upwelling from the
ocean floor is vital in mitigating the negative effects of increasing sea surface temperatures
caused by climate change.

In Indonesia, the management of the pelagic fishing industry has been successful, as
evidenced by the decrease in overfishing activities in the 11 designated fishery management
areas FMA9 compared to areas outside of these management areas (Siaila & Rumerung,
2022). For example, the ISLME region boasts a significant fishing potential, particularly in the
waters of Ambon, which has a potential catch of 480tonnes per year. The pelagic
ecosystem, characterized by high salinity, warm temperatures, aminclalorophyll, and

high oxygen solubility, is particularly beneficial for large pelagic fishery resources compared
to small pelagic resourceKdswara Setiyadi and Pranow@017).

The pelagic ecosystem for large fish in Indonesia is particularly productive FiviA&13

region, which is estimated to yield a maximum harvest value @QDtonnesof large pelagic

fish per year. This region is considered the best area for fishing activity in Indonesia thanks to
its oceanographic conditions shaped by the ITF and monsoon patterns. The distribution of fish
in this region is influenced significantly thye SST, sea surface chlorophyll, and the water
depth, and important species such adlgefin tuna, skipjack, and small tuna are key catches

in this area (Safruddiret al., 2019). This was confirmed in a 2016 report by Hatfield
consultantson the pelagic ecosystem values in the Lesser Sunda Ecoregion (LSE) for The
bl GdzZNBE / 2y aAaSNII yOe& Qa aMAMJprefest, cied & lthg ThenSaticE (0 K
Study for the ISLME (FAD21), which also noted the potential influence of pelagic habitat
features on tuna distribution. Using the Infrastructure Development for Space Oceanography
(INDESO)BEll et al., 2018) model, Hatfieldonsultantsfound higher variability in skipjack
productivity during the southeast monsoon, with skipjack being concentrated in the eastern
part of the LSE, particularly around the Sahul BaRkgufe 14. The high productivity of
skipjack in this region is associated with pelagic habitat features suchlés ateanic reefs,

sea canyons, and sea sills. This highlights the strong connection between the complex
bathymetry, atmospheric processes, ocean circulation, and marine organism distribution in
the ISLME's highly productive pelagic ecosystems.
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Figurel4. Pelagic habitat features and skipjack biomass of the Lesser Sunda Ecoregion of
the Indonesian Seas Large Marine Ecosystem
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10.1371/journal.pone.0185601http://geonode.grida.ng

Furthermore, one of the most productive areas for large pelagic fish in the ISLME is the Banda
Sea, which is located between the islands of Serambon, and the Banda Islands. The Banda
Sea is a unique and complex marine ecosystem, characterized by strong oceanic currents,
seamounts, and underwater volcanoes, which provide important habitats and feeding
grounds for large pelagic fish (Setianukoco and Pranaw®020). Additionally, the Banda

Sea has a high level of primary productivity, which supports the food web and provides a
steady supply of food for pelagic fish. As a result, the Banda Sea is a popular fishing ground
for large pelagic fish and is also an orant area for marine conservation and management.

Marine megafaunaand oceanicprocesses

The ISLME region is closely connected to the oceanographic processes and marine megafauna
populations in the area. Seasonal upwellings and areas of vertical mixing bring rnuattent
waters from the ocean floor to the surface, creating hotspots of highaogroductivity and

rich fishing groundDethmerset al. (2009)reportedthat the deepnearshore habitats of the
OmbatWetar Strait and Timor Passa@ejacent to the north and south coast of Timor Island,
respectively and planktonrich upwellings alonghe coast of the island provide critical
feedinghabitatsfor largeresident and migratorynarine megafauna such as whales, dolphins,
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dugongs, turtlesand mantarays.Furthermore, marine megafauraays a significant role in
shaping oceanographic processes in the region bymbing carbon and redistributing
nutrients, as highlighted by Laveey al. (2010) and Romast al. (2014) Figure 1%. These
findings underscore the intricate relationship between the oceanographic processes and
marinemegafauna in the ISLME region.

Figure 15. Oceanic carbon process

Trophic Cascade
Carbon

RN AN ® GreatWhale Conveyor Belt

Biomixing

Carbon

ndal: GRID-Arendal

Source:Lutz, S., Pearson, H., Vatter, J., & BhaktadDID8. Oceanic blue carb@How marine life can
help to combat climate change. Frontiers in  Marine Science 5: 470.
https://doi.org/10.3389/fmars.2018.00470

¢KS aoKIES LlzyL¥ Aa | GSNXY GKFO NBFSNR G2 O
ocean's ecosystem as a source of iron and nitrogen, particularly for phytoplankton- A pre
whaling population of 12000 sperm whales in the Southern Ocean was responsible for
removing 2.2 million tonnes of carbon per year through their excrement (Latexly, 2010).

A global prewhaling population of approximately 2.5 million great whales was also
responsible for removing 21@00tonnes of carbon per year through$A NJ a RS RFI f £ C
(Pershinget al,, 2010). The gradual recovery of whale stocks has the potential to remove
approximately 20@00 tonnes of carbon per year, equivalent to removing @@0hectares

of forest. Cetaceans, including whales, are referred to as "marine ecosystem engineers"
(Romanet al., 2014)because ofi KSA NJ A YL} Ol 2y G KSgreat@OBaleyya S
conveyorbef RSAONAROGSA GKS NREtS 2F gKI f Sigdhpalaf NBERA 2
waters to nutrientpoor tropical waters (Romaet al., 2014). Furthermore, their swimming

LI GG SNy & O2 yirNeaoydzi SO HiNgD 28ycé A Adveard Yid dtikayeof thedzi NA Sy
ocean (Lavergt al., 2010).
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2.1.6 Coastal ecosystems, reefsca@and habitats

These include marine ecosystems such as estuarial beaches, mangroves, corsteggéss

and algal beds, and small island ecosystems. Varying species diversity can be found in these
different ecosystemsand relatively lower biodiversity exists in other coastal habitats such as
sandy and muddy shores (Hutonamd Moosa 2005). Using government provided spatial

data, Hatfieldconsultantscalculated that the ISLME encompasses overIB3kn?, with a

total coastline of 1948.52km for the Indonesian provinces inside ISLME.

Table 2summarizes the area of mangrove, coral reef, and seagrass ecosystems in the ISLME
0l &SR 2y GdograpRicrotmatid@ESystei@ (S spatial analysissMA714 constitutes

the largest part of the ISLMB1(percen) andFMA573 the smallest part2(8percen). FMA

715 hosts the most mangrove area3l(8percen), FMA713 contains most of the coral reefs
(38.9perceny), andFMA 715 hosts most of the seagrass (6fetcend in the Indonesian
waters in the ISLME.

Table2. Coverage of coral reefs, seagrass and mangrove per in each Indonesian Fishing
Management Areas of the Indonesia waters in the Indonesian Seas Large Marine Ecosystem

FMA Totalareaof FMA  Coralreef area Mangrovearea Seagrassarea

km? % km? % km? % km? %

Part of FMA 573 103171 4.8 481.39 2.8 *327.40 2.7 537.25 10.0

FMA 712 420272 19.5 872.83 26.7 *3148.27 9.7 25.75 0.5
FMA 713 484281 225 4378.97 105 *1241.72 125 33.25 0.6
FMA 714 666964 31.0 3831.10 28.1 *3316.51 39.0 1408.75 27.1
FMA 715 477871 222 169390 31.8 *3748.10 36.1 319545 614

TOTAL 2152559 100.0 11258.19 100.0 *11782 100.0 5200.45 100.0

SourceModified from UNEP. 2020

Corals
Indonesia has the largest area of coral reefs in Southeast Asia (@uake2002)comprising
four types:(i) fringing reefs (i) barrier reef (jii) atolls, and(iv)LJ- § OK NBSFad LYy R2Y
reefs are among the most biologically rich in the world and contain approximatglgregnt
of globalcoral species (Haeit al., 2020).Another study byHadiet al. (2018) identified 570
species of stony corals in Indonesian waters, and additional studies have documented at least
553 species dBcleractinidld2 N> £ Ay wl a2l ' YLI 0 gKAOK | faz2 K
reef fish fauna consisting of at leasB820 species. It is the highest count in the world for an
area of that size.

Figure 16&lepicts the distribution of coral reefs in the Indonesian waters of the ISLME. Spatial
analysis was used to determine that coral reefs within the ISLME region in 2021 covered
11258.19 ki (Table 2)The largest coral reefoveragein the ISLMBvas4 378.97 km and
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wasdocumentedin FMA713. Additionally, Allen Coral Atlas (A@ryvides coral reef data
(i.e. geomorphologyand benthic classes), based on the latestd detailed highresolution
images; howevetthis source has not been incorporated into this report and is provided as an
additional referencéwww.allencoralatlas.orp

Figure 16. Coral reelistribution in the Indonesian Seas Large Marine Ecosystem ISLME
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SourceGm C., Ochieng, E., Tieszen, L. L., Zhu, Z Singh, A., Loveland, T., Masek, J., &12ake, N
Status and distribution of mangrove forests of the world using earth observation satellite data (version
1.3, updated by UNE®CMC)Global Ecology and Biogeograplap: 154159. Doi: 10.1111/j.1466

8238.2010.00584.x

Around the island of Timor itself, a further reef habitat stratification identified four coral

G NBSTaOl LIS aTaurakéabdSMHdn §008), $ieé of which occur in Timbeste and

incorporate fringing reefs and associated seagrass and mangrove habitats: Atapupu, Fatu, and
Timor East reefscapesiure 1J. These reefs are strong and persistent under climate
pressure and are mostly found in Behau close to the City of Dili and Liquica (Toetadgik

1997). Tomascikt al. (1997) further confirmed that Timdr Sa 1 SQa FTNAYy3IAyYy I NB
comparable to those of Flores and Sulawesi Island. They areclh#sacterized by karst

geology and uplifted ancient coral reefs (Audi@lyarles 2004).
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Figure 17. Coral 'reefscapes' of the island of Timor

SourceTurak, E. & Devantier, 2012. Reebuilding corals in Timekeste. In M. V. Erdmann ar@.
Mohan, edsA rapid marine biological assessment of Tirheste pp. 85149.RAP Bulletin of
Biological Assessment 66, Coral Triangle Support Partnership, Conservation International Timor
Leste, Dili.
https://coraltriangleinitiative.org/sites/default/files/resources/04_Rapid%20Marine%20Assessment
%20TL.pdf

A map produced byhe Asian Development BanRDB 2014)indicated that shallow coral
reefs occupied nearly @00 ha located on the northern coast of Tirdaeste ADB (2013 also
provided a map of a potential coral habitats, which extended to more thad08ha in deep
waters on the northern coast. They noted that most of the coral reefs found tended to be
encrusting, expanding their surface area to optimize exposure to sunlight. Different sponges
and whip corals were also found in the deep s&BB(2014) confirmed that Acropora was

the largest group of reefrest hard corals in fringing reefs dominant on the northern coast.
The main corals found includételiopora, Millepora, Briarium, and Xenihe list of different

coral reefs in TimeLeste is provided iRigure 18
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Figure 18. Coral reef composition in Tiri@ste
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Surveys conducted bg§onservation International (Cl) in 20l2TimorLeste identified 393
coral species in the countfffurak and Devantier, 20).2Nearly 336 of them were recorded

in Atadro Island alone. It was concluded thatree species had never been scientifically
recorded: Echinophyllia sp Goniopora sp and Montipora sp Each show significant
morphological variation in skeletal and/or soft tissue characteristics from the closest known
species in their generd&chinophyllia costataGoniopora fruicosa,and Montipora porites,
respectively. Further taxonomic work is required to determine whether these are in fact new
species or rather Timorese morphs of their closest congeners.

Seagrassneadows
Seagrasses occupy a variety of marine habitats. They are most often found in shaltew
backreef environments (e.g. reef flats and moats) and lago(visKenzieet al., 2021).
However, in some locations they dominate the reef crest of barrier reefs and atolls. A few
studies have suggested that seagrass covers a total area of approximat€l9O3Rmz?
throughout the Indonesian Archipelagé@B,2014). Indonesia has 15 species of seagrass
(Sjafrieet al., 2018), of whichEnhalus acoroideand Thalassia hemrichii are the most
common in Indonesia water$/MAF, 201&). The total area of seagrass coverage within the
ISLME region was calculated by extracting data from the United Nations Environment
Prograrme (UNER 2018 and mapped irFigure 19
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Figure 19. Distribution of seagrass meadows in the Indonesian Seas Large Marine Ecosystem
ISLMEegion
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SourceGiri, C., Ochieng, E., Tieszen, L. L., Zhu, Z., Singh, A., Loveland, T., Masek, J., & Duke, N. 2011.
Status and distribution of mangrove forests of the world using earth observation satellite data (version

1.3, updated by UNE®CMC)Global Ecology and Biogeograplap: 154159. Doi: 10.1111/j.1466
8238.2010.00584.x

In TimorLeste, seagrass is found in areas with a sandy substrate, including substrate that
composes muddy bottoms to rocky shores. As documented by PIFSC (2017), seagrass
generally grows in both the north and south coasts of the country, occupying appatety

2 200 ha on the narrow reef flats and shallow waters across the country. The following seven
species of seagrass have been identifiedvimKenzie Campbell and Rod€2001): Halophila

ovalis, Enhalus acoroides, Halodule uninervis, Syringodiumfaosioet, Thalassodendron
cillatum, Thalassia hemprichii, and Halohilalis These seagrass species play vital roles in
coastal areas, such as stabilizing coastlines and providing shelter to an array of economically
important marine species.

Seagrass in the narrow reef flats is a suitable ecosystem feeding ground for green sea turtles
(Chelonia mydgs dugong Dugong dugoh and other diverse marine organisms. It is also

home to sea cucumber, sea urchin, and sea snail. PIFSC (2017) confirmed that the seagrass
SO2aeaidsSY sl a NBtlIGAOSte Ayl OGeéT K28SOSNE
relation to anthropogeré pressure, including the impact of climate chandable 2
summarizes the area of mangrove, coral reef, and seagrasssteosyin the ISLME based on

| FGFASEtRQa DS23aANI LIKAO LYF2NXIGA2Yy {@adSYy oD
largest part of the ISLME (31 percent) and FMA 573 the smallest part (2.8 percent). FMA 715
hosts the most mangrove areas (31.8 percent?®A 713 contains most of the coral reefs

(38.9 percent), and FMA 715 hosts most of the seagrass (61.4 percent) in the Indonesian
waters in the ISLMH able 2earlierindicates thatFMA 715 has the highest seagrass area
coverage in the ISLME with approximigt 3195 kn? or 61.45percentof the total seagrass
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area in the ISLME, anBMA 712 has the lowest area of coverage with 25.752kon
0.50percentof the total seagrass area in the ISLME region.

Mangroveforest
Mangroves are &ey component of the rich biodiversity found in the marine ecosystems in
Indonesiaandthe country has one of the largest and most diverse mangrove forests in the
world. Giri et al. (2011) noted that mangrove ecosystems in Indonesia encompassed
3112989ha or 3112989 km?, which equated to 22ercent of the total global mangrove
area. Within the ISLME region, mangrove forests encompa832 km?. The proportion of
this total ranges fronFMA715, which has the largest mangrove area cover&ig#8 kny or
32 percentof the total area found within the ISLME EMA 573 which has the smallest
mangrove area covering27.4 knv or 3 percentof the total mangrove area found within the
ISLMEFigure 20)

Figure 2. Distribution of mangrove in the Indonesian Seas Large Marine Ecosystem ISLME
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Mangrove (gross) deforestation in Indonesia for the 202019 period totalled 18291 ha.

Within this period, the mangrove deforestation rate in Indonesia was estimated at 18,209 ha

/ yr (Arifanti, Noviteand Tosianj 2021) The decline of the mangrove ecosystems in Indonesia
has been mainla result ofthe landuse changes for settlements, tourism, industry, mining,
agriculture, logging, aquaculture, and other uses. According to the Indonesia Biodiversity
Strategy and Action Plan (IBSAP) 22020 (BAPPENAZ16), Indonesian waters are home

to 55 mangrove species and 75 mangraasociatedpecies. An earlier study by Kartawinata
(2013) listed 88 mangrove species from 37 familiesindonesian waters and included
epiphytes and associated vegetation in its assessni@inizophoraceass represented byen

species belonging to four geneaad SonneratiaceaandVerbenaceaare each represented

by three species. The flora and fauna of the mangrove forest facing the South China Sea is
NBLR2NISR (2 AyOfdzZRS nwH YIFIYyINRGS aLISOASa 27
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mangrove species have been recorded in Indonesian waters (out of a world total of 73
species) (Spalding010), 30 species of which were identified in Nusa Tenggara and Maluku,
and 43 species in Papua (Kartikasdtarshall and Beehle2012 Kusmana2014). Spatial
analysis using UNEP primary data has indicated that the eastern part of the ISLME contains a
higher mangrove species richness.

Beside coral reefs, wetlands and mangroves trees are also part of the coastal ecosystem in
TimorLeste. However, total mangrove areas have declined significantlydbmuat 9 000 ha

in 1940 to 4000ha in 1982 (MackinngnBeudels and Robinsoh982). The main cause of
mangrove forest degradation was illegal harvesting for cooking and heating, as well as being
sold for cash and use for house construction. Some mangrove areas in Ulmera and Tibar
(Liquica) and Metinaro in Dili have been converiteio salt processing and/or salt distillation
operations, as well as into brackiglater ponds (for milkfish and shrimp).

A total of 35 species including some baw&ngroves and mangrove associates have been
identified in the 2018 Mangroves Field Identification Manual of THreste through MAF
UNDP Coastal Resilience Building prgjiectan, 2017. Today, mangrove distribution species

on the northern coast merely depends on the topographical condition of the coastal areas. A
few species such a#egiceras corniculatum, Bruguiera sexangula, Bruguiera paryviflora
Ceriops decandra, Pemphis acidula, and Rhizophora conjugiaa well on the northern

coast in areas such as Maubara and Ulmera in Liquica Municipality and Hera and Metinaro
(Dili Municipality) as well asn Atadrolsland. Apart from that species, many species are also
growing alongside the north coast, such as Avicennia marina which occupy stagnant water
with high salinity Aegiceras corniculatupcanthus ilicifolius, Lumnitzera racemasauding
Hertiera littoralistPEMSEA, 2019).

2.1.7Marine resources

The Indonesian Archipelago has a total area &8@325 knf, with a land area of
1904569km?and a water area of 881756 knt. However, the ISLME covers an area of 2.32
millionkm2. The Geospatial Information Agency (BIG) reported that the water area of
Indonesia, including the exclusive economic zone (EEZ), Ba5222 knt with a total
coastline of 9993 km. Thus, seas and coastal areas dominate the physiography of the
Indonesian archipelago. Timbeste has a land area of 430knv, which encompasses the
eastern part of the island of Timor, the enclave ofQg&sse Ambeno, as well as the islands of
Jaco and Atauro. Timdreste has a coastline that is approximately 700 km in lengtth,aan
potential exclusive economic zone (EEZ) of approximateB0@%n?t. Marine resources in
Indonesia and'imorLesteinclude diverse ecosystems, fish and seafood supplies, oil and gas,
minerals, sand and gravel, renewable energy resources, tourism potential, and biological
diversity.

Marine biodiversity

The high species diversity and richness of the ISLMEesuIt ofa number of factors, including
aggregated geographic distribution of species because of ocean currents as during the larval
phase, organisms are transported by ocean currents settling out in eddies and shallew flow
restricted areas.
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As a global biodiversity hotspot, ISLME waters host 557 species of Echinodermata, 309 species
of crustaceans, 569 species of cordtadiet al., 2018), 3476 species of marine fish, 15
species of seagrass (Sjafeeal., 2018), 981 species of algae, and 48 species of mangrove.
Indonesia is also host to six of the seven marine turtle species: green @Qh&dnia mydgs
hawksbill turtle Eretmochelys imbricaja olive ridley turtle K epidochelys olivacga
leatherback turtle Dermochelys coriacgaflatback sea turtle Natator depressys and
loggerhead sea turtleQaretta carettd, and all have protected species statvBMAF, 201&).

The distribution of turtles across the country is influenced by the quality and availability of
nesting beaches, migration routes, feeding grounds, and mating areas.

More than one third of all species of whales and dolphins on Earth are found in the seas of
Indonesia, including the rare and endangered blue wh&algenoptera musculjyis The
Indonesian Ministry of Environment and Forestry (MoEF) Regulation No. 106/2018
Protected plants and animalsates that there are 35 species of marine mammals: 34 species
of cetaceans (whales and dolphins) and one Sirenia (dugong) that are prot&étk@aR
2018). Some cetaceans have been recorded from documented strandigsre 21)
Additionally, 221 species of sharks and rays have been idenffatmiet al, 2015)

Figure 21. Cetacean strandings of six species in Indonesig2A(®2b
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SourceMustika, P. L. KHigh, K. KPutra, M. |. H.Sahri, A.Ratha, I. M. JPrinanda, M. O. & Kreb, D.
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events in Indonesia. I@ceangVol. 3, No. 4: 50%26).

The waters of TimekLeste arecharacterizedby exceptional levels of marine biodiversity
(corals, mangroves, fishes, invertebrates, and cetaceans), and have some of the highest levels
of marine biodiversity ever recorded (Edyvaeeal., 2009, Alongget al., 2011, Turaland
Devantier, 2012; Alleand Erdmann, 2012ADB, 20131 Some new species have even been
discovered:HelcogrammaAtaulroensis,a new species of triplefin fromAtauro Island and

Eviota santangia new dwarf goby from Timéreste (Telestoi: Gobiidae). Apart from these,
some crustaceans of Ampithoidae and Maeridae Amphipods (Crustacea: Paracaridae) have
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been recorded byHughes (2015)The newly described species inclullimphitoe Atauro,
Elasmopus tibarensis, Linguimaera christorei, and Quadrimaera mefinaro

A total of 739 fish species within 234 genera within 61 families of reef fish have been recorded
and documented in Timeteste. A marine rapid assessment (MRAP) conducted by
Conservation International found that nearly @ércent of five diving sites had high fish
diversity (Gonservation International 2013) The assessment found 293 species around
Atauro Island, 249 species around Jaco Island, and roughly 773 spkxigside Lautem
Comwhich is located on the border of Tutuala. AlEmdErdmann2012) recorded additional
species on Atauro Island. The reef fish diversity documented was 652 species with a total of
57 families and 210 genera. These species had not been previously documented. The overall
total of reef fish in Timoteste is 894 species dwverall, for the greater Timor region, it
reaches 136 species. In addition, the researchers noted that this area was exceptionally rich
in terms of reefassociated fauna, which constituted a total of 317 species from Berau Bay. It
is believed that Atauro Island has the third highest site diversity evenrdented anywhere

in the world.

Endangered, threatened and protected marine species

The ISLME is an important migratory area for many species including rare and/or endangered
species. Although the diversity of marine mammal species has been recorded, there are few
records of their distribution, especially for remote regions. Studies cotatuby the World
Wildlife Fund (WWHn 2012and Mustikaet al. (2022) were combined with an earlier study

by Beasleyet al. (2016), and together they indicate that at least 35 species of cetaceans
(whales and dolphingxistin waters under the jurisdiction of Indonesia (see also Rudolph
Smeenk and Leatherwood,997). Each species has a particular habitat and ecological
requirements, some of which may overlap with fisheries activities. The Directorate Marine
Spatial Planning (MSP) at the MMAF through the IBSAR;2026 identified five criteria for
conservatiormeasures to be applied to marine (fish) resourd@sendangered (ii) rare; (iii)
endemc; (iv)decreasing numberand (v) low frequency.

MMAF (2020a) documented 146 marine species that should be prioritized for protection
(Figure 22) Moreover, marine species in Indonesia are protected under the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES), which covers sea
turtles, sharks and manta rays, marine mammals (dugong, whales, and dolphins), apd hum
head wrasse; all of these occur in the ISLME. In the case of-Lest#, the population status

for the majority of globally threatened marine species is édyginknownbecause there is

very little spatial data (Edyvane, 2020).
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Figure 2. Number of marine species prioritized for protection in Indonesia
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SourceMMAF. 2020a. TNP Laut Sawu: Home of the cetaceanDK&Rorat Jenderal Pengelolaan
Ruang Laut, Kupang, NTT. [Cited 22 July 2023].
http://perpustakaan.kkp.go.id/knowledgerepository/index.php?p=show_detail&id=1073814

Seaturtles

ThelSLMES home to several species of sea turtles, including the green sea tGtikddnia
mydag, Olive Ridley Sea Turtleepidochelys olivacgaeatherback sea turtleddermochelys
coriaceg, hawksbill sea turtle Eretmochelys imbricaja loggerhead sea turtlesCgretta
caretta) and flatback sea turtledN@tator depressus These species are widely distributed
throughout the ISLME, with nesting and foraging grounds present in various locations along
the coasts of Indonesia and the surrounding region. Sandtaiad (2001) recorded all these
species in TimekLeste, except for the flatback sea turtles. The population of sea turtles in the
ISLME has experienced significant declines in recent wsaasresult of variety of factors,
including ovetharvesting of their eggs and meat, habitat degradation, entanglement in
fishing gear, and marine pollution (ADE14). Despite ongoing conservation efforts, many
sea turtle populations in the ISLME remain at risk and face ongoing survival threats.

Althoughoverall turtle numbers in Timelkeste are considered low, the Nino Konis Santana
Marine Park appears to be a major site for both turtle nesting and foraging (Edgtate
2009). In a survey of marine megafauna in Thibeste (Dethmerst al., 2009), turtlenesting

sites have been recorded along the north coast of THreste. Aerial surveys (conducted at
an altitude of 1000 m) indicate increased abundance of large turtles in nearshore waters
during November, with the greatest density occurring around the far negstern tip of
TimorLeste in the Nino Konis Santana Marine Park region (offshore from the Lautem
Municipality and southeast of Jaco Island) (Dethmetral., 2009).

Sharks andays
Sharks and rays are also widely distributed throughout the ISLME. Some of the species found
include the scalloped hammerhead shark, whale shark, blacktip reef shark, and the manta ray.
Some shark species in the ISLME are known to undertake-daede migations, moving

39


http://perpustakaan.kkp.go.id/knowledgerepository/index.php?p=show_detail&id=1073814

TRANSBOUNDARY| INDONESIAN SEAS LARGE
DIAGNOSTIC ANALYSIS MARINE ECOSYSTEM

between areas of higher and lower population density. For example, whale sRdrksdon

typus are known to make londistance migrations, often moving from their feeding grounds
near the coast to their mating and pupping groundsthe openocean.The Indonesian
government has also established several marine protected areas, such as the Wakatobi
Marine National Park, to conserve shark and ray species in Indonesian waters. The Indonesian
government is also a party to the Convention on the Conservatidvigfatory Species of

Wild Animals (CMS) and the Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES), which provide frameworks for the conservation of shark and ray
species on regional and international scales. Indonbsis developed a National Plan of
Action (NPOA) on sharks and rays, but this has not been implemented SorfarLestealso

ratified some international agreements and conventions related to the conservation and
management of marine biodiversity, incladi the Convention on Biological Diversity (CBD)
and the Convention on Migratory Species of Wild Animals (CMS), which could provide a
framework for the conservation and management of shark and ray species in the country.

Marine mammals {vhales, dolphins and dugongs)
Dugongs are found in the coastehters of Indonesia, particularly where there are large tracts
of seagrasses, mangroveand coral reefs (reviewed in de Longhal., 2009). They obtain
90 percentof their food from seagrass beds, and the loss of this habitat is a major threat to
the speciesThe distribution of dugongs is fairly widespread, from sheltered areas to-wave
exposed coastse(g South Ba)i; however, theymostly occur in low numbers as a result of
hunting and bycatch (Cheung, 2002). The major dugong populations are founestew
CenderawasitBayin Papua and Aru islands in the Arafura Sea (Husar, 1978).

Some of the most common species of whales in the ISLME include sperm whales, humpback
whales, and blue whales; they have migration routes in ISLME waters. Many species of
dolphins also live in these waters, including the spinner dolphin, the common dokaféh

the IndoPacific humpback dolphin. The distribution of these marine mammals varies
depending on the species. Some species of whales are found throughout the ISLME. They
have different migration patterns, depending on the species and their habitatiregents.

Some species, such as the humpback whale, are known to migrate over long distances,
whereasothers, such as the spinner dolphin, have a more limited range. The migration
patterns of marine mammals in the ISLME are influenced by various factors, including food
availability, breeding opportunities, and changes in water temperature and other
envirormental conditions.

Figure 23shows historical seasonal habitat suitability maps of sperm whales in Indonesia
generated with the Maxent model and GAM model. Sperm whales are known to occur in the
eastern region of the country, particularly in the Arafura Sea, Banda Sea, and Hali8ahera
These areas are characterized by deep waters and steep underwater topography, which
provide ideal habitats for the sperm whale and are located in the heart of the Coral Triangle,
which is one of the world's most biodiverse marine regions, providinglamrey for the
sperm whale to feed on. Sperm whales in Indonesia are known to feed primarily on squid, but
they also consume fish and other deep seas organisms.

40



TRANSBOUNDARY| INDONESIAN SEAS LARGE
DIAGNOSTIC ANALYSIS MARINE ECOSYSTEM

Figure 23. Habitat suitability of sperm whale in the Indonesian Seas Large Marine Ecosystem
based on two models
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SourceSabhri, A., Putra, M. I., Mustika, P. L., & Murk, 2020. A treasure from the past: former sperm
whale distribution in Indonesian waters unveiled using distribution models and historical whaling data.
Journal of Biogeograph¥7(10): 21022116.

Sperm whales are known to migrate seasonally, with their movements being influenced by
food availability, reproductive behawio and environmental conditions. During the summer
months, sperm whales are typically found in the northern part of the Indonesian Archipelago,
where they feed in deep waters. As theasons change and the water temperature cools, the
sperm whales begin to migrate south towards the equator, where they mate and give birth
to their young. During this time, they are often found in shallower waters closer to the coast,
providing a unique pportunity for whale watching activities. Understanding the distribution
and migration patterns of sperm whales in Indonesian waters is crucial for their conservation,
as it can inform the development of effective management strategies to ensure the éomy
survival of this iconic species.

The OmbaWetar Strait shared between the islands of Alor, Timor, and Wetar has been
identified as a major Ind®acific transboundary migration corridor and critical habitat for
cetaceans and other endangered, threatened, and protected marine megafauneesgeich

as the sperm whalePhyseter macrocephalyspygmy blue whaleBalaenoptera muscullis
beaked whale (Ziphiidae), marine turtles (Cheloniidae), the whale sRdmik¢odon typus

and mantaslanta birostrig (Kahn2017).

Humpheadwrasse
The humphead wrasseCheilinus undulatysis a species of marine fish that is widely
distributed in the IndeWest Pacific region, including the ISLNIEis species is known for its
large sizeadistinctive hump on its forehead, and bright colours. In termdisfribution, the
humphead wrasse is commonly found in coral reefs and is known to live in a wide range of
habitats, from shallow waters to depths of over 60 m. The species is also known to have a
relatively large home range and to travel long disesén search of food. The humphead
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wrasse can grow up to 2 m in length and can weigh up tok00 hey are known for their
striking appearance, with a distinctive hump on their forehead, large lips, and strong teeth.
Theyare also capable of changing colour and can alter their appearance frorgi#ea to
green to purple to yellow. Humphead wrasse are protogynous hermaphrodites, meaning that
they change from female to male over time, and are considered to begtowing and long

lived, with a lifespan of nearly 30 years.

Crocodile
Four species of crocodile are found in Indonesia, among them saltwatecqdylus porosys
and freshwater Crocodylus novaeguinepepecies. Additionally, the smaller freshwater
crocodile Crocodylus siamengisan also be found in some parts of Indonesia, especially in
riverine habitats in the ISLME regio@eographical distribution of documented crocodile
attacks is shown ifigure 24

Figure 24. Saltwater crocodile attacks and notableords 20162021
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Note: Attacks indicated by red circles and notable records indicated by green circles.
SourceCrocBITE database2

In TimorLeste, the largest predator is the saltwater crocodile (Brittéihitaker and
Whitaker,2012). They are also the most aggressive (Batead., 2013) of all crocodilia in the
world (Brackhaneet al., 2019). Although no population surveys have been undertaken in
TimorLeste, saltwater crocodiles can be found in coastal rivers and swamps, as well as the
open sea and island shorelines, particularly along the southern coast (Khisér2009;
Sideleay Edyvane and Brittor2016). Their habitats are also scattered throughout different
locations in the northern coagFigure 25) however, the muk drier climate with lower
annual rainfall in the north creates less suitable habitats for the predator (BaiDesisai and
Jones 200y
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Figure 25. Crocodile habitat in Tirdogste
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SourceBrackhane, S., Grahame, W., Flaminio, X., Jodfafical, G. & Pete?. 2019. Crocodile
management in Timekeste: drawing upon traditional ecological knowledge and cultural beliefs.
Human Dimensions of Wildlif24(4): 314331. DOI: 10.1080/10871209.2019.1614240

2.2 Socieconomiccharacteristics

2.2.1 Indonesian Seas Large Marine Ecosystemregion government
administration

According taBadan Pusat Statistik (BPS)/Statistics Indon&?&201%), 21 provinces with

209 districts or municipalities/ere located along thdndonesiancoastline of the ISLME in
fisheries management area=MA573, FMA712, FMA713, FMA714, and FMA715.
Administratively, the provincial regions that have the authority and responsibility to manage
fish resources irachFMA(Table 3) Based on the administrative region, provintiest form

part of the ISLME are as follows: 1) Banten Province, 2) West Java Province, 3) Central Java
Province, 4) East Java Province, 5) Bali Province, 6) East Nusa Tenggara Province, 7) Lampung
Province, 8) DKI Jakarta Province, 9) Central Kalimantan &pvifl) South Kalimantan
Province, 11) East Kalimantan Province, 12) West Nusa Tenggara Province, 13) East Nusa
Tenggara Province, 14) South Sulawesi Province, 15) Central Sulawesi Province, 16) North
Subwesi, 17) West Sulawesi Province, 18) Southeast Sulawesi Province, 19) Maluku Province,
20) North Maluku Province, 21) North Sulawesi Province, 22) Gorontalo Province, 23) Maluku
Province, and 24) West Papua Anoe.
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Table3. Coastal provinces in each Indonesian fisheries management area of the Indonesian
Seas Large Marine Ecosystem

FMA Province FMA Province
573 West Nusa East Nusa Tenggal East Nusa Maluku
Tenggara Tenggara
Lampung East Java 714 Southea_st North
Sulawesi Maluku
719 Banten Central Java Central Sulawesi West Papua
Jakarta Central Kalimantan North Sulawesi Maluku
West Java South Kalimantan 715 Gorontalo North .
Sulawesi
East Kalimantan  East Nusa Tenggal Central Sulawesi West Papua
South Kalimantan South Sulawesi
713 East Java Central Sulawesi
Bali North Sulawesi
West Nusa

West Sulawesi
Tenggara

Source:BPS.2019b. Statistik Sumber Daya Laut dan Pesisir 2019 [Marine and Coastal Resources
Statistics 2019]. Jakartand MMAF Regulation No. 18 of 2014 on Fisheries Management (&ildas)
in Indonesiao identify provincesin the AMAswithin the ISLME region.

The north coast of TimekLeste, which covers approximately 465.80 km of coastline from the

east to the west side, has eightof TiHorS & 1 SQ& wmn Ydzy AOA LI €t AGASaY |
Dili, Liquicia, Bobonaro, Oecussi, and Atauro. Dili is also the ceipytaif the country. The
municipalities are further subdivided infmosto administrativothensucogvillages) and then

aldeias (hamlets). Leadership posts such as the president of municipality authority,
administrator, chief obucoand chief ofaldeiaare respectively assigned to the head of each
administrative unit. At leas23 suco$rom the eight municipalities are located along this coast

(Coral Triangle Centre 2022). The municipalities in Timekeste that form part of ISLME

include Bobonaro, Liquica, Dili, and Atauro Island on the northern coast.

Froma geographical perspective, there are three maritime segments where Indoskearas

its maritime boundary with Timekteste: Timor Sea in the south and Ombai Strait and Wetar
Strait in the north Ramonand Adityq 2018). Currently the maritime boundaries in these
areas, including the one around the enclave of Oecussi, have not been settled between the
two countries (Maritime Boundary Office, 2016). So far, THreste has only established a
maritime boundary in te Timor Sea with AustraliaAfter Timof] Sa G SQa NBad2 NI
independence in 2002, botstatesprioritized demarcating their landoundaries with each
other (Schofieldand Arsana, 2007Ramonand Adityq 2018) in two sections, notabljoel
BesiCitrana and Bidjael Sun@ben (KartiniPerdana and Kosandl023). The Government

of TimorLeste will resume formal negotiations on maritime boundaries immediately after the
final delimitation of land border.
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2.2.2Populationand demography

In 2022, the total population in Indoneswgas nearly 278 million people with a population
growth rate of 1.1percent(Badan Pusat StatistiR022a). According to thdNDESA2022),
population growth is likely to accelerate, with a total population regarly 317 million
predicted by 2050. The population living in rural area®ighly42.1percent(BP$2022b).
Indonesia, as an archipelagic country, baproximatelyl50 million peopldiving in coastal
areas BP$ 2022b) Approximately60 percentof Indonesia's population lives within a radius
of 50 km from the coastlinevhich consists of various livelihoods includiiséhing.Indonesia’s
land area is 1.9 million Kinwith an average population density of 143 inhabitants per km?2
(BP$ 2022b). The population is unevenly distributed witharly 60 percentliving on the
Island of Java, which has an average population density of over Badiiants per km,
among thehighest population densies of any island on Earth. Another p@rcent of the
population live on the Island of Sumatra, with a population density of 77 inhabitants per km
Kalimantan supports another 10 million, with a density of less than 17 inhabitants ger km
By contrast, some of the smaller islands of Nusa Tenggara are sparsely populated, in part
because of water shortageandto the east, the comparatively large area of Papua supports
less than 10 million people, almost entirely of Melanesian aimge®f the three subsystems,
approximately 150 million live in Sunda, some 35 million in Wallas@hless than 10 million

in Sahu(Fogire 26)

Figure 26. Population density in the Indonesian Seas Large Marine Ecosystem ISLME region
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(percent) 202er022]. Jakarta. [Cited 24 August 2023].
https://www.bps.go.id/indicator/12/1976/1/lajupertumbuhanpenduduk.html

The population is distributed in the larger urban settlements and throughout thousands of
villages spread along the coast, across the lowlaradsl into the highlands, usually
concentrated on the watecourses. The larger urbasentresinclude Jakarta (>10 million),
SurabayaEast Java (>#illion), BandungWest Java (2.5 million), Semarafgntal Java (2
million), MakassarSulawesi (4nillion), DenpasarBali (1 million), MataramLombok (0.5
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million), Paly Sulawes(300,000), KupangNestTimor (300000), and Ambon CifyAmbon
(300000). With very few exceptionghe major cities, townsand villages are all developed

on rivers, with concomitant waterelated issuesegardinguse and pollution. The rivers
passing through the major cities and adjacent coastal waters are in most cases badly polluted
by sewage, heavy metaland other industrial and agricultural waste products. Some areas
also experience substantial immigration of the order of gercent annually through a
transmigration project developed to ease population pressures in Jéeapopulation of Java

was approximately 156 millioin 2020. It is projected to reach 174 million by 2030 and 184
million by 2040 Althoughthe growth rate is expected to slow down in the coming decades,
the population is still expected to increase steadilNDESA2022).

BadanPusat3atistik (2020a) estimated that the number of people living in the ISLME region
was 138023183 in 2019, an increase of nearly 21 million people or pér@entcompared
with data fromBadan Pusat Statistik 2015. The province with the largest population in the
ISLME region is East Java witl228912 people in 2019, an@rcentincrease from 2015.
The province with the lowest population in the ISLME area is West Papua, witd841
people in 2019, a 10.@ercentincrease from 2015. In 201Badan Pusat Statistilsed census
data to project the growth rate in the ISLME area at Jp8&entper annum through 2035.

The population in the ISLME area is concentrated on the island of Java followed by Sulawesi
and West Nusa Tenggdiusa Tenggara Bar@iTB) and East Nusa Tengdidtsa Tenggara
Timur (NTT) islands. Nationally, the highest population densities are on the islands of Java,
Bali, and NTBwith an average population density of more than 250 peopleZkithis is
reflected insocioeconomidevelopment factorssuch as increased infrastructure (ergads),

health facilities, and education facilitieas well as anncrease in the level of economic
productivity. Based on data from the Indonesian Ministry of Health §20fublic health
facilities or PuskesmagPusat Kesehatan MasyaraRah Indonesia included 825 health
centres plus 2776 general and specialist hospitals as of 20Lfie resultsof the 2017
Indonesian Demographic and Health Survey (IDihti¥)atethat the neonatal mortality rate
(Angka Kematian Neonat#lKN)was15 per 1000 live birthsa marked decrease from 19 per
1000 live births in 2012. Similarly, thefant mortality rate (Angka Kematian BayAKB)
dropped from 32 per D00 live births in 2012 to 24 perdDO live births in 201 Moreover,

the underfive (years of age) mortality rateAfgka Kematian BalitAKABA) declined
significantly from 40 per @00 live births in 2018 32 per 1000 live births in 2017.

presents the populatiomumbers forthe municipalities on the northern coast that are part
of ISLME.

Based orthe census data from Timdreste in 2022, Timdr S&a G SQa L2 Lz | GA2Y
1.3 million with a median age of 17.4 years. The population density is 89 pef kenmajority

of the population (74ercen is under the age of 3MMinistry of Finance2022). The ratio

between men and women is 50.54 and 49.46, respectively. Fertility in the country is high at
nearly 4.1 children per woman. This trend has a direct impact on wéntey R OKA f RNB Y
health and forces women to perform unpaid woMifistry of Fhance 2020).
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are heavily dependent on marine and coastal resources. A proportion of this population on
the northern coast is part of ISLME regionally; for example people who live in Bobonaro,

Liquiga, and Dili Municipalities.

Table4. Municipalities on the northern coast of Timbeste that form part of Indonesian
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N Municipaliti  Posto VAIEEES 7 Hamkts in coastal Total Total
0 .. . coastal .
es administration areas households population
areas
Saniri (S:Skgglecopalaca;
1 Bobonaro Bali 4 17
obonaro Balibo Batuged Nu Badar 399 600
e Batugede
Tibar Libaulelo
Ulmera Nau_nec Mane-
Mori
Raukasa Pissu
Bazartete ~ -auNatd i 5608 33517
Maumet Nartutu
a
Mota Mota lcun
Ulun
Camelehohoru
) Liquica Liquica Dato Camarelara; 4823 26397
Leopa
Puquelete Dair;
Gugleur Caicassa;
Raenaba
Vatunay;
Maubara ~ ’atuvou Raime; 4355 23775
Samanaro
Vatubor Vaupuy Sabulau;
0 Tatamalobu
Vaviquini Morae;
a Delesuvati; Vila
Ailoc laran
Cristo rei Hera Moris Foun; Hal 12807 76412
3 Dil Dolar
. Duyung Manleu
Metinaro . AilocLaran 1251 7180
Sabuli .
AcadiruLaran
Total 32838 184881
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Source:Ministry of Finance. 2022b. General population and housing census. Preliminary results.
Directorate General for Statistics. Tirdogste.https://timor -leste.unfpa.org/sites/default/files/pub
pdf/censuspreliminaryresults2022_4.pdf

2.2.3 Language, religion, culture and social structure

Indonesia has a population of some 270 million peoptemprisingpredominantlypeopleof
Indo-Malay and Melanesian origin (Iriarffeopé of other ethnic origins are also present,
some forming ancestral tribal groups, particularly in Kalimantan (Borneo), Sunasita
adjacent islands (e.g. Nias and Mentaweshipelag®, andothershave arrivednorerecently

(e.g Chinese and Indian traders). Within these broad ethnic groups, there are substantial
cultural differences and various religious bediefhe predominantreligionis Islam, butin

some regionghere are peoplepractisingChristianity (notably Ambon, North Sulawesi and
parts of Kalimantan), Hinduism (notably Badind Buddhism (parts of Java and Bali). There
KFra 0SSy OoNBIR OOSLIiFyOS 2F RAFFSNByYyUd NBtA
guiding principlas Bhinneka Tunggal Ika anity in diversity.

There are svenformally acknowledged religionsChristianity, Catholicism, Islam, Hinsiu,
Buddhism, Kong Hu CliGonfucianism)and traditional belief systemspracticed in all the
provinces of Indonesia, including the ISLME area. Traditional belief systems are observed in
all provincesand may have a more significant role in different provinces, regions, and villages
as they are more associated with local culture. With the exceptions of Bali, North Sulawesi,
East Nusa Tenggara, and Westpua provinces, Islam is the predominant religioacticed

in Indonesia. Bali is the only province where Hinduism is the most practiced religion. North
Sulawesi and Papua have the largest Christian ProteptgntlationswhereasNusa Tenggara

has a significant Christian Cathopopulation. Central and South Kalimantan provinces
together with NTT Province are provinces where the majority of the populations adhere to
traditional belief systems.

Figure 27shows thatthe majority of people in Indonesia are Muslims. According to
information from the Ministry of Home Affair221), there were 237.53 million Muslims in
Indonesia as of the end of 2021. This figure equates to @&.&ent of the nation's total
population of 273.32 million people. A total of 20.45 million individuals identifies as
Christians, placing them in second place. There are 8.43 million Catholics in Indonesia. The
number of Hindus and Buddhists in Indonesia is 4.8lfam (1.71percen) and 2.03 million
(0.74percen), respectively. There are B35 adherents of the Confucian faith.
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Figure 27. Total Indonesian population based on religion
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The ISLME is homte an estimated 300 distinct native ethnic groupgho speak over 700
unique languages and dialects, each with its oamstomsand culture SEAMEQO2009).
Althoughthe 2010 census found that 19.9#rcentof the Indonesian populatiowas five

years and oldeand spokeBahasa Indonesian in their daily life, most of the population speak
local languagesnostlikelytheir mother tongue, at home. Nonetheless, Bahasa Indonesian is
also a lingua franca that has been used for a long time, particularly in central and eastern
Indonesia.

Althougheach ethnic group originates from a distinct geographic location to which they are
indigenous, the 2010 census revealed that none of the provinces is exclusively populated by
a single ethnic group. In fact, every province in Indonesia is populated bgsat2@ ethnic
groups (BS 2011), whichindicatesthat the country is ethnicallpeterogeneousOne of the
biggest ethnic groups in the ISLME are@riang Jawawho are present in all provinces, except

for South Sulawesi Province. Moreover, the presence or even dominance of ethnic groups
from southern Sulawesi such as Bugis, Makassar, and others in central and eastern Indonesia
(Sulawesi, Nusa Tenggara Timur,|0ka, and Papua provinces) should also be noted. These
ethnic groups are traditionally fishers who migrate for better fishing grounds, an important
driver for their emigration from ancestral lands. Thus, they play a dominant role in fisheries
and aquacultee in central and eastern Indonesia.

Some groups traditionally view coastal wateas being open access, adhering only to
government regulationanddisregarding often longstanding communal traditions to coastal
management. For instance, the Bali and Lombok coastal waters are managed by local
communities through a traditional practice called tAsvig-awig (Satriaand Adhuri, 2010).
Although the communities do not claim ownership of the coastal waters in these two
locations, they claim the right to manage the area adjacent to their villages (Satt/dhuri,
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2010). This claim enables the community to request that anyone fishing in waters managed
by them to comply with all community regulations. The communities can bring those who
breach their practices to the traditional court and punish those proven guilty. lnkvaand
Papua provinces, the coastal waters are subject to communal tenure, referredP&taanan

Laut (Sea Estate) in Maluku Province aWdlayah Adat Lautin Papua Province. This
communal tenure provides these communities the right to exclude other people from
accessing or exploiting their waters and has resulted in conflicts.

Most of the ethnic groups and spoken languages in THiheste belong to the family of
Austronesian (Malay®olynesian) and Papuan. The existence of different ethnic groups in the
country have resulted in the use of diverse languages and dialects. Apptekinit
languages and 34 dialects are being used in different parts of the colrigyré 28. The

formal and/or official languages are Portuguese and Tetun; however, Bahasa Indonesia and
English are also used as business langu@gggsoriet al., 2005) Most of the population speak
Tetun, Galole, Mambae, and Kemak for daily communication.

Figure 28. Language and dialect in Titheste

Makasae Maku'a (7)
‘,\ \
Galolen  Waimoa-Naueti \  Fataluku \
Tetun Dili \ \ \ \
\

Tokudede \ \
\ \ \

Kemak

\.

Tetun Belu
\ \
Naueti \

Habu Makalero

\ Kairui-Midiki

Tetun-Terik Bunak \
Idate-Lakalei

SourceWilliamsvanKlinken C. & Williams, R015 Mapping themother tongue in Timoteste:
who spoke what where in 20107 Dili Institute of Technology, Timor Leste.

Almost all Timorese (99.53&%rcent) practice Catholicisgrwhich was brought to the island
during Portuguese colomtion. Catholicism plays a role in shaping social norms, contributing
to gender roles and shaping cultural valuégearly 1.96percent of the population are
Protestants and 0.24 percentare Muslim (seélable 5Sbelow). Although most Timorese are
Catholics, they continue to practice the religion in conjunction with traditibesiefsthat are
rooted in animist traditions and ritualsTheir traditional beliefs playa significant role in
dealing with natural resources management including husnegiationship with nature.
These beliefs are widely exercised in different villages and hamlets across the country.
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Table5. Religious affiliation in Timdreste

Religion
Gender Total Catholicism E:/o;ﬁ;gir::t:”r:r/n Islam Buddhism Hinduism Traditional Other
Total
population 1340434 1334133 26272 3217 560 272 918 3082
Male 678087 678087 12132 1103 336 141 483 2000
Female 662347 662347 14140 2114 224 131 435 1082

SourceMinistry of Finance. 2020. Timaeste demographics population, sex, age and trends.
Directorate General for Statistics. Timor Leste.

2.2.4 Economics, social and economic indicators

Indonesia is the largest economy in Southeast Asiateghth largest economy in the world

and the only Southeast Asian country in the G20. The economy is largely comuireity

YR KlFa 0SSy aGuSFRAtf&@ INRgAYyIT aAyO0&R026KS ! aA
Java dominates economic activity in the country as it comprisgef®ntof the national

GDR which isfollowed by Sumatra (2fterceny, Kalimantan (ercen), and Sulawesi

(6 percen), andthe remaining islands contributepercent(BP$2020a). Generally, there was

an increasing pattern of total GDP at current market prices from 2017 to 2021 for both
Indonesia and Timeleste In the section of agriculture, forestry, and fishing value added,
Indonesia showed a stable pattern, whereas for Thbeste, the pattern exhibited a gradual

decrease from 2017 to 20ZFigure 29.
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Note: A showstotal grossdomesticproduct (GDP)urrent market prices(million UD) in Indonesia
(left axis)and TimorLeste (right axis)and B shows percentageof value added from agriculture,
forestryandfishingvalueto GDPIndonesiaand TimorLese.

Source: worldbank.org Agriculture, forestry, and fishing, value added (% of GDP)| Data

(worldbank.org)
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The Indonesian economy is driven by 21 industrial sectioas are dominated by the
manufacturing sectqrwhich contributed 19.7percent of the national GDHn 2019 (RS

2020m). Other notable sectors include the wholesale and retail trade and repair of motor
vehicles and motorcyclesvhich collectivelycomprised 13 percent of GDP; agriculture,

forestry, and fisheries which collectively comprised 12.7percent of the GDP; and
construction which comprises10.8percent of thenational GDP)(BPS202&).L Yy R2y Sa A | Qa
economic growth in 2019 wasgercent,slightly down from 5.1percentin 2018, according

to Indonesia's National Income annual repoBRS 20200 ® L Y R grgss$ domeéstiz &

product (GDP) reached IDF5.834trillion (USDL053billiond Ay HAM®BE 2F G KAOF
Ua KSNASA A Y R dzaaomiBion B-8SDE hillion) &rikl cdmprised 2.percent of

the national GDPHjgure 30.

Figure 30. Indonesian gross domestic product

mmmm Total GDP at Current Market Prices (ISLME area)
Total GDP at Current Market Prices (Indonesia)
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SourceBPS2020a Indonesiareconomicreport. Jakartalndonesian Economic Report, 202BPS
Statistics Indonesia

According to currenMMAFdata for 2022, the Fisheries GDP in Indonesia keeps rising yearly
(Figure 3). Indonesia's fisheries GDP averaged IDRQrillion per year from 2011d 2020,

with the lowest value of IDR 1%itrillion in 2011 and the highest value of IDR 26fion in
2021.Based on these records, it appears that the Indonesian fisheries sector has consistently
increased from 2011 to 202TThe fisheries sectdras played a leading role in shaping the
understanding and assessment of the consequences of resource exploitation, with broader
applicability to other ecosystem servicénfonyand Mumby, 2021).
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Figure 31. Annual fisheries gross domestic product in Indorn2@i4d¢2020

Note:Calculated on the basis of constant prices development.
SourcePusdatin 2022. Fisheries gross domestic produiited 22 August 2023].
(statistik.kkp.go.id/home.php?m=pdb&i=415#parebter-kpda)

Economy of the ISLME
The economy of the Indonesia waters of the ISLME was assessed through the three key
industries with the greatest contribution to their provincgioss regional domestic product
(GRDIand the fisheries industry of these provind@8MAF, 2020c) The ISLME areas have
experienced economic growth that mirrors the national GDPSB020a). The top regional
industrial sectors in the ISLMi@irror those ofthe national industrial secternamely,
manufacturing, wholesale and retail traddRepairof motor vehiclesand motorcycles,
agricultureand forestry, and fisheries each contribute more th&percentto the GRDP of
the ISLME provinceFigure32).

Figure32. Top regional industrial sectors ine Indonesia part of the Indonesian Seas Large
Marine Ecosystem

Public administration and defence; compulsory social
security

Accommodation and food service activities
Transportation and storage

Fishery
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Source:BPS2020a Indonesianeconomicreport. Jakarta.lndonesian Economic Report, 2020
BPSStatistics Indonesia

Oceaneconomyof the ISLME
hOSIFya INB ' ONRGAOFf LI NBrm gdponseffdRIECOAED | Qa A Y
ONRAaAad® hOSFya IINB GAGL ,ith MdrdthaRZB0Gislands,Qa S O7
almost100 000 km of coastline, and threguarters of its territory at sea, oceans are central
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G2 LYR2YS&aAlQa LINRPaAaLISNARGE® LYyR2YySairlQa 20SlI
advantageshat are estimated to support more than U3BO0billion worth of economic

activity annually (PEMSE2018a). Yet, the evidence presented in this report shows that
LYR2ySaAl Qa 20Slya KIFE@S Y2NB G2 2FFSNI gKSy Y
deliver increased growth, jobs, food security, and reductions in the current account deficit

addition, it carprotect ecosystems for presentand futtBeS Yy SNJI G A 2y a | y R T dzNJi K
ambition of becoming a global maritime nexus

Indonesia has committed to a blue economy, requiring policy reform and investment
A blue economy strategy is a pathwayoward these outcomes. A blue economy is a
sustainable ocean economy that generates economic and social benefits while ensuring long
term environmental sustainability (the very source of these benefits) (World Bauak
UNDESA2017). The latest 2020 World Bank systematic country diagnostic report is a good
source for recent overviews and economic trends in the ocean economy and maritime, sector
particularly for fisheries and marine tourism (World Ba2@20Db).

¢CKS 1Se& YIFINARGAYS AYyRddzZZGNARSA AYy LYyR2ySaal GKI
classified into nine secto®EMSEA2018b) Table6 gives a clear idea of their economic
value.According to the World Ban020ay LYy R2y SaAl Qa4 YI NARYS SO2y
than US280billion annually. The gross value added (GvAhe measure of value of goods

and services of a particular area, industry, or secto2 ¥ (G KS 0O2dzy 4§ NE Qa 2
2019 was 26.1@ercent2 ¥ (1 KS O2dzy iNBE Q& D5t d | 26SOSNE
G20Fft O2y iNROdziAZ2Y 2F (KS bBc@Sdsgme @ddgrg?or e
AaSOU2NE O2y (NROdzi Ay 3 aledot captiBedsd B @dulyonSuiticdet2 Y & Q
of data. For instance, ocean power generation, marine services, and seawater utilization. The
GVA data used for this report were from 2013. Data regarding subsidies on products and taxes
on products for every sector was not available.

S|
KA
2
a

Table6. Grossvalueaddedof the ocean economy in Indonesia

GVA 2013 in % of GVA % GVA GVA 2013 in
NoO Type of ocean economid 2019 current| sectoral | sectoral 2015 current
" | activities price (million|to total | contribution | price (million
USD) GVA to GDP UsD)
1 Fisheries andquaculture 33343.07 11.37 2.98 29179.91
p | Offshoreoil andgas Mining | ;5 g47 5 11.64 | 4.09 40113.91
(minerals)
Ocean power generation
3 (Ocean energy offshore | N/A N/A N/A N/A
wind, renewables)
4 Seawe_tter_ utilization N/A N/A N/A N/A
(desalination)
5 Manufacturing 77046.90 26.28 6.88 67426.94
6 Marine construction 103670.88 35.36 9.26 90726.70
7 Shipping angborts 3694.51 1.26 0.33 3233.22
g |Marine tourism - and|,ga99 49 9.69 2.54 24.846.57
recreation
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GVA 2013 in % of GVA % GVA GVA 2013 in
No Type of ocean economig 2019 current| sectoral | sectoral 2015 current
" | activities price (million | to total | contribution | price (million
USD) GVA to GDP USD)
g | DefencéGovernment (navyy , 44, og 0.4 0.1 1017.17
coast guard, etc.)
10 Marine_ research and N/A N/A N/A N/A
education
Marine services (mapping,
11 | monitoring, consulting| N/A N/A N/A N/A
maritimeinsurance)
Total GVA (in milliorJSD) 338360.52 293146.20
GDP of Indonesia (in millioddSD) | 1119939.33
% GVA in GDP 26.18

Source: The World Bank019 Indonesia Economic Quarterbcean ofopportunity. Jakarta.

Based orFigure 33trends in maritimerelated economic activities in Indonesia from 2010 to
2015, aquaculture production, international tourist arrivals, shipping, and fisheries landings
all increasedyhereasgas and oil production decreased. Aquaculture production increased
sharply by 15@ercent. This also occurred in the international tourist arrivals sector, which
increased by 5@ercent The shipping and fisheries landings sectors both increased by 20
percent By contrast, the gas and oil productisactors fell by 1@ercentand 20percent,
respectively.

55



TRANSBOUNDARY| INDONESIAN SEAS LARGE
DIAGNOSTIC ANALYSIS MARINE ECOSYSTEM

Figure 3. Trends in maritimeelated economic activities in Indonesia (2010 to 2015)
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SourceMMAF. 2018a Buku Pintar Kelautan 201Busat Data Statistik dan Informasi 2018. Center
for Statistical Data and Information. [Cited 22 June 2023].
http://sidatik.kkp.go.id/files/src/9b51341263445211c37f801ac8458a4c.pdf

TimorLeste is a lower middiecome country with a GDP of USB21222.38 in 2021
(Neves20220 ® ¢ KS LISGNRE Sdzy aSOG2NI I OO02dzyia F2NJ I L
domestic product (GDP) and more than 90 percent of the total exports, as well as more than

yn LISNOSyid 2F GKS adliadsSQa lyydat NBGSydzS 6b
the Government of TimoiLeste in 2005 is the vehicle for managing THnd & 6 SQ& NI OSA
from the exploitation of its petroleum resources with the twin objectives of preserving
intergenerational equity and maintaining fiscal responsibility. The oil @sdrgvenues are

used by the government to build infrastructure such as schools, roads, and bridges, as well

as to develop its human capital. The petroleum fund stood at LEH#illion by the end of

HaumM® ¢KS 3F23SNYYSyYyidQa SELSeseing gedl asitte S E LIS (
population is projected to hit 1.85 million by 209@i(istry of Finance2(®0) and demands

1
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for more infrastructure and services in various sectors (i.e. health, education, clean water
and sanitation, and electricity) increase.

Figure 34oresents data for the petroleum fun@F)and other different income sources for

the state and BowsTimor] Sa G SQa LISGONRf Sdzy NBE@SydzSa NBAS N

has declined to or¢enth of its peak. The state has continued to receivgp8fcentof the

total revenue, and it is expected to continue receiving revenues from the nearly depleted
BayuUndan gas reserveBurthermore,Scheiner (2021) confirmed that the -gias outputs

are expected to increase slightly in 2023. The additiondlswe be drilled in Baydndan

are expected to generate much higher revenue for the state.

Figure 34. Petroleum fund and other different income sources for Flraete
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Note: In a few cases, collected revenues were returned to oil compansebgequent years to repay
over-assessed or ovegstimated taxes.

SourceHanantq A.2021 Menjelang Habisnya Minyak Timoeste. [Timof S a (i $ufsiahead f
[Cited 30 October 2023].
https://www.goodnewsfromindonesia.id/2021/10/25/menjeladgabisnyaminyaktimor-leste

The redand-white checked segments show the oil and gas reverthasTimorLestehas
received eachyear and include royalties, profit oil taxes and corporate taxes.
Approximately93 percentof this has come from the stidictive BaytlUndan offshore oil and
gas fieldwith most of the rest from the Kitan oil fieldvhich produced from 2011 to 2015.
Projections from 2021 onward are from state budget documents, based in turn on
information provided by oil companies (Scheir2021).

Apart from the oil and gas sector, TirdorS & (i S-Padroleyh? séctors (i.e. agriculture,
fisheries, tourism, and livestock) remain underdevelopée: national state budget allocated

to support agricultural and fisheries is quite small in comparison to that of other key
ministries, such as education, social solidarity, and infrastrucREMSEA019. Almost all
people in rural areas rely on subsistence agriculture, livestock husbandry, and fisheries. The
contribution of these sectors is small but qugggnificant for rural communities in terms of
cash income and assaurce offood for feeding families.
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Apart from agricultural and fisheries productise ecotourism sector is promisingspecially
on the northern coast. This is becaussarly67 percentof the total populationiveson the
north coast. Many of thenreside closeo coastal areas andre heavilydependent on
coastal resources as their source of livelihoods forcash and protein intakeADB, 20141
PEMSEA has facilitated coastal communities in Watubou (Liquica) to prositade park
food forincome generation and jobpportunities.The coastal communities provide various
foods to visitors such aslkan saboko(fish baked with palm leavigsKetupa(white rice
covered by woven coconut leaves in a diamond shapedwhite palmwine.

Timor[ S & bl& @conomy
The coastal economy typically relies on economic activities related to the tourism sector,
fisheries, and aquaculture, including environmental services from marine and coastal
ecosystems. Marine and coastal resources facilitate a wide range of marineastdl@ssets
that make the livelihoods of coastal people possible. In additionPEMSEA019) report
has indicated that the coastal economy can be measured as the sum of:
(i) the economic activities that rely on marine and coastal resources;
(i) naturalassets, goods and services of marine and coastal ecosystems upon which people
are dependent for income diversificati, livelihoods, recreation, and food security; and
(ii) ports, shipping, and transportation for commercial and raymmercial trade.

In addition to that the PEMSEA2018b) reported that themarine and coastal economy can

be measured using systemof national account§SNA}hat takes into account:

() oceanbased activitiessuch as fisheries, marine tourism, shipping, oil and gas,nocea
energy and

(i) oceanrelated activities (a) those that use products from the ocean (e.g. seafood
processing, marine biotechnology, salt); (b) produce products and services for-ocean
based activities (e.g. ports, sHyuilding, communication, maritime insurance); (c)
marine education and reseeln and development; and (d) government agencies with
direct maritime responsibilities (e.g. navy, coast guard, marine environmental
protection.)

2.2.5Education, employment, income and poverty

TheHumanDevelopmentindex (HDIused by the United Nations Development Programme
(UNDP) measures human development outcomes based on a number of basic components to
assess quality of life measurd€g:long life and healthy lifg(ii) knowledge and (iii) a decent
standard ofliving. These factors are determined by assessing life expectancy at birth,
expected and average length of schooling, and per capita expenditure fEtesHDI is a
summary measure of average achievement in key dimensions of human development: a long
and healthy life, being knowledgeable, and having a decent standard of living. The HDI is the
geometric mean of normalized indices for each of the threeatigions. The health dimension

is assessed using life expectancy at birth, and the education dimensimasired byneans

of years of schooling for adults aged 25 years and more and expected years of schooling for
children of school entering age. The standard of living dimension is measured by gross
national income per capita. The HDI uses the logarithm of income to réfflectiminishing
importance of income with increasing GNI. The scores for the three HDI dimension indices are
then aggregated into a composite index using geometric m&aa. UNDP HDI classification,
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which has been adopted by tH@overnment of Indonesithrough BPS ardi) low status =
HDI<60(i)m2 RSNJ GS adl G dzand(@h)hAicInK i il 50Ldzé Indomesia's XX | 5L
HDI increased from 71.92 in 2019 to 72.91 in 2022 [ggréentincreasd, which moved the

country to the high HDI status categotkie third year that the country achieved this status.

At the subnationallevel, the lowest 2022 HDI value of 60.06 was determined for Papua
Provincealthough this value brought the province anoderate status. The highest HDI was
achieved irbKlJakarta Province at 80.4&nd the province is the first and orye to achieve

I a@SNE KAIKE KdzYly RS@GSt2LIYSyid adl ddzaod t NP O
HDI status are West Java, Central Java, D.l. Yogyakarta, East Java, Banten, Bali, Central
Kalimantan, South Kalimantan, East Kalimantan, North Sulawesi, SoutheSuland
Southeast Sulawesi. Then provinces in the ISLME area that achieved moderate HDI status
include South Sumatrbampung, West Nusa Tenggara, Basta Tenggara, Central Sulawesi,
Gorontalo, West Sulawesi, Maluku, North Maluku, and West Péggare 3.

Figure 35. The 2022 Human Development Index in provinces of Indonesia
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Expenditure on healthelated infrastructure and improved access to healthcare facilities has
contributed to the increase in life expectancy across Indonesia. Similarly, investment in
educational facilities and access has increased school enrolment atidigstion among
children. B2S2023) data indicate that Indonesia's mean years of schooling (MYS) in 2022 was
8.69 years, a 4.02ercentincrease from 8.34 years in 2019. Thev&nment of Indonesihas
embarked on a new education strategy to increase MYS across the country to 12.91 years,
which would enable children to attain a Diploma 1 level of education.

The standard of livinggs measured byer capita expenditure, increased nationally from
USD676.15 in 2015 to USIP94 in 2021. In the ISLME area, the average per capita expenditure
in 2018 was slightly lower at IIR.780million, but had also increased from IBR90million

in 2015.TimorLestesaw aUSD1.080 per capita expenditure in 2021 should be noted that
there is a distinctdisparity in HDI between provinces in western Indonesia and those in
eastern IndonesiaAcces3o economicopportunities health and education are less available
the further east one travelsT@able 7.
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FT2NJ LYR2ySa

¢lofS 1o 1dzYly RS@St2LISyi AYyRSE
provinces
_Region  DistrictMunicipal 2010 2018
South Sumatra 64.44 69.39
Lampung 63.71 69.02
DKI Jakarta 76.31 80.47
Western West Java 66.15 71.30
Indonesia Central Java 66.08 71.12
DI Yogyakarta 75.37 79.53
East Java 65.36 70.77
Banten 67.54 71.95
Bali 70.10 74.77
WestNusa Tenggara 61.16 67.30
EastNusa Tenggara  59.21 64.39
CentralKalimantan 65.96 70.42
SouthKalimantan 65.20 70.17
Central EastKalimantan 71.31 75.83
Indonesia North Sulawesi 67.83 72.20
CentralSulawesi 63.29 68.88
SouthSulawesi 66.00 70.90
SoutheasSulawesi 65.99 70.61
Gorontalo 62.65 67.71
WestSulawesi 59.74 65.10
Maluku 64.27 68.87
:En?jsotr??sia North Maluku 62.79 67.76
WestPapua 59.60 63.74
Indonesia 66.53 71.39
ISLME 65.66 68.74

SourceBPS. 2018a. Indeks Pembangunan Manusia [Human Development Index] Jakarta: BPS. ISSN:

20862369

TimorLeste hasan education system in place to facilitateoth formal and norformal
education. The education system ranges from-pechool level education to tertiary level
education. The government is also facilitating technical vocational education, with prominent
examples, such as the Agriculture Senior High Schésheries Senior High School, and
Veterinary High School. According to data provided by UNICEMj2@2Deducation services
have delivered a total of 426 public schools and 385 private schouwlkjch are distributed

in all villagesand posto administrativo and municipalities around the country.

The main barrier faced by ti@overnment of TimoeLesteis education quality. Most teachers
haveinsufficientformal teaching qualifications and relevant teaching skills. Nevertheless, the
governmenthas committed to improving the quality of teachers to ensure that all school age
children (boys and girls) have an opportunity to attend school at all levels. The effort also aims
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to educate and equip Timorese people with skills that will enable them to compete in the job
market. In addition, vocational training in tourism, fisheries, and small manufacturing
ventures are needed.

The Government of Timokeste has acknowledged the negative effects of early
undernutrition on learning ability and school performance. They have established feeding
progranmes at schools and healthce®d | N2 dzy R G KS O2dzy iNB G2 Tl
to healthy food in an effort to support their physical development in early development

a0l 3Sad ! RRA A Byatedid DelopinénSPla®RIRY fc 20B0OAderlines

the importance of achieving gender equality in education. For that reat@gavernment

has committed to focus on education and inclusion of childfesm lower economic
backgrounds.

Economically, Timeeste has evolved from first depending on foreign aid to relying on oil
and gas exports and eventually living off the returns from investing revenues received from
extracting norrenewable resources (Scheiner, 2021). More thamp&ftentof government
expenditure come from Timelceste's petroleum fund. However, the country is still struggling
to support job seekers entering tHabour market. The existing jobs are dominated by the
public sector because the private sectaharacterized Y small enterprises, selinanced,
individually owned, and small kiosksnot large enough to generate enough jobs for the large
number of young people entering thabourmarket.

Agriculture, livestock, and fisheries d@he principal nonpetroleum sectors that provide high
employment opportunities in Timelceste. Almost 8Percentof the population rely on these
sectors for cash and for food. Among them, coffee is the largestpetleum export. To
engage more of théabourforce in the agricultural sector, th&overnment of TimoLeste

plans to consider gender in adult education. This aims to improve knowledge and business
skills training between men and women. As part of theiddaal Employment Strategy (20417
2030), thegovernmentdeveloped a national action plan (NAP) for gender and the private
sector, which aims to improva@abourmarket supply.

Enhancing théabourmarket is key to improving the competitiveness and suitability of Timor
Leste) aconomy. However, Timdreste is less capital intensive and has lower labour and
productivity levels. People have limited access to finance landed workforce skills and
education levels. Théabour market is more related to education and skills as well as
vocational training for men and women. Technical and vocational training has been organized
between the Ministry of Education and the State Secretary for Youth and Labgs.
collaboration has improved quality of skills and knowledge for both men and women.
However, conditions should be in place to promote employment and enterprise creation for
the youth of both genders, including cooperativedimited rural areas. A lack of alternative
livelihoods opportunities along with underemployment stands as a principal root cause of
poverty and vulnerability around the country. Moreover, a lack of alternative livelihoods and
labour shortages in rural areas hasisad many youtito migrate to Dili to seek better job
opportunities. The private sector has limited skills to identify business opportunities in rural
areas, which further exacerbates the situation for farmers in rural areas. In addition, the
limited state of rural roads and bridges affects the ability of people living in rural areas to run
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business operations. Transportation costs in rural areas are higher than in urban areas and
impede economic growth and poverty reductidb@ 2022).

Apart from higher costs and poverty, social norms also contribtge issues in
education/training and job opportunities. For example, patriarchal systems
disproportionately prevent girls from completing their education and their involvement in
technical and vocational training. This also affects their employment options, incraasing
tendency for them to perform unpaid work (no cash income), such as preparing food for
family members, taking care of children, cooking, and collecting water. The patriaysiain

often forces girls to halt their education for marriage if the girl becomes pregnant (Secretary
of State for Youth and Labor, 2017).

Increasing the capacity of both the male and female labour forces has been a principal priority
of the Government of TimgeLeste This is based on the premise that a highly knowledgeable
and skilled labour forcean diversify their sources of income and get better access to job
markets. As part of that commitment, thgovernmenthas invested in and standardized a
technical and vocationatducation and training (TVET) system that aims to facilitate the
flFo2dzNJ F2NOSQa FO00Saa G2 220 2LIIRNIdzyAlGASa

A large portion of TimeLeste's population (more than &®rcenj living in remote areas are
heavily dependent onhe agriculture sector, which only provides very limited employment
opportunities. In some municipalities, there is the potential to develop the fishery and
ecotourism industries. In most cases, these sectors remain vital for economic production
(income diverdication and nutritional security) in the country.

Subsistence production refers to production meant for personal and family consumption and
is not considered to be traditional employment. People engaged in subsistence production as
their main source of income number 4890. Among them, 27300 are women and 16400

are men. Youth (men and women) aged¢28 years old total 17200 with substance
production as the principal work. This represents gtelcentof the total of their age group.

By contrast, adults aged between 25 and 64 ($&itentof the total population) and elderly

(>65 years) work in subsistence productitr, 202} The report also further confirmed that
people in rural areas are more engaged in subsistence production gétc2ni than those

living in urban areas (438ercen.

A survey orlabourforce conducted # the Secretary of State for Training and Employment

(SEFOBRNdInternational Labour OrganizatiofLQ in 2021 has confirmed that:

1 The workingage population aged 15 years and above in Tiraste in 2021 was 8@DO,
with slightly more women (40800) than men (40800)

1 The labour force, constituting women and men that were either employed or
unemployed, totdled 247000. The labour forcearticipation rate was 30.%percent
overall, with a sharp disparity between women (2getceni and men (36.percen.

T In terms of the distribution of the laho force based on educational attainment, 30.7
percenthad no formal education or had not completed primary schooling. Conversely,
16.8percenthad at least some tertiary education
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In total, 234300 thousand people were employed, comprising 082 men and 92800
women.

Nearly half (48.%ercen of all workers were classified as wage employedgreass0.3
percentwere selfemployed as either an owaccount worker or a contributing family
worker. Women compared to men were more likely to be ®sefiployed and less likely
to be in wage employment

Unemployed personsnumbered 127000, indicating a general unemployment rate of 5.1
percent Unemployment among female jobseekers was higher §&réen relative to
their male counterparts (4.6ercen). For young people aged % years, the
unemployment rate was significantly higher at p&rcent

Out of 82800 young people aged &84 years were not in employment, educatjar
training in 2021, representing 30fercentof young people of this age group. Young
women were more likely to be itis situationthan young men (31.Bercentcompared

to 29.8percent, respectively)

Interms ofeconomic activity, 59.fercentof total employment was based in the service
sector, whereas agriculture and industry accounted for Z&8centand 13.5percent
respectively Ministry of Financg2022D.

A set of indicators was established for the labour force by SEFOPE and ILO. inab0238
presents labour force indicators (gender disaggregated) across the country.

Table 8. Selected indicators of the labour force, gender disaggregated,-Tasiay, 2021

Workingage population, aged 15+ yeg 403600 405800 809300
Labourforce 148900 98100 247000
By education @aodistribution)

Less than primary or one 28.9 33.4 30.7
Completed primary 17.1 19.7 18.1
Completed secondary 36.9 30.3 34.3
Tertiary (first stage or completed) 17 16.5 16.8
Level not stated 0 0.1 0
Labour force participation rate (%) 36.9 24.2 30.5
Employment 142 92.3 234.3
By economic activity (%distribution)

Agricultue, forestry and fishery 24.2 31 26.9
Industry 16.5 8.7 13.5
Services 59 59.3 59.1
Economiactivity not classified 0.3 1 0.5

By status in employment (%istribution

Employees 59.2 31.5 48.3
Employers 1.4 0.7 1.1
Ownraccount workers 26.6 48 35.1
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Contributing family workers 12.7 19.2 15.3
Workers not classifiable by status 0.2 0.6 0.3

Share of informal employment (%) 75.3 80.4 77.3
Labour underutilization 48.9 46 94.9
Timerelated underemployment 1.1 0.2 1.3

Unemployment 6.8 5.8 12.7
Potential labour force 40.9 40 80.8

Sourceinternational Labour Organization (IL@P21.Decent Work Country Programme Timor Leste
2022;2025. International Labour Organization.

Betuel (2020) confirmed thaapproximately47 percent of the Timorese people livén
poverty. However, a slight poverty rate reduction has been attainethenast two years.
Table9 showsthe proportion ofmen and women iremployment living below the poverty
linein TimorLeste.Poverty reduction falls under thi2030Agenda particularlyin the case of
SDGL End poverty in all its forms everywheamd SDG3 Promote sustained, inclusive and
sustainableeconomic growth, full and productive employment and decent work forTdie
SDG goalbave been adopted by the government of Timbeste.The SDG is a political
instrument for improving living conditions and poverty reduction and protecting vulnerable
people. These SDGs are also in line with the SDP¢203Q. The SDP strongly underlines
poverty reduction in all areas, including householdsd all aspects of pdical,
socioeconomic, and cultural life. The SDP recognizes that poverty reduction strategies need
to be gender sensitive and that2 Y S ghfp@wermentis necessary fahe balance between
men and womerto be improvedn all sectors.

Table 9Proportion of men and women in employment below the poverty line, Tireste

Proportion of employed populatior

below US[1.90 PPP a dajemale 2019 20.6
Proportion of employed populatior
below US[1.90 PPP a daynale

Proportion of employed populatiol o519 218

below US[1.90 PPP a datotal
Source:ADB. 2020Basic 2020 statistics Manila, Asian Development BarRasic Statistics 2020
(adb.orq)

2019 22.8

2.2.6 Coastal communities governance, livelihoodsvulnerability and
gender analysis

Tanayaand Napitupulu (2021) estimatedthat women comprise at least 4@ercentof the
people engaged in fisheries in Indonesweghich includes aquaculture and wild capture.
Anecdotal observationdy Hatfield consultants whilevisiting and working with coastal
communities in Indonesimake itclear that women and men participate in all steps of the
fisheries industryfrom preparing to fish (preparing the boat, gear and supporting faci)ities
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to postharvest processing and marketirgjthough the extenof their responsibilities diffes
across islands, ethnic groups, and even at the household level. The physical act of fishing is
often a maledominated activity however, in many regionsincluding Demak, Central Jawa,
women go fishing with their husbands or, as with the Bajau in central and eastern Indonesia,
women often fish as part of their household activities. Fishing is a family activity in Asmat,
Papuawith women and children joining men fishing in boats. This intergenerational approach
enables parents to teach their children as was observed in Mayalibit Bay, Raja Ampat with
mothers and children. Across Indonesia, from Aceh to Papua, women and clalslogirsh in

the intertidal zones and in mangrove forests. They glean for bivalve and small fish trapped in
lagoons or hunt for crabs in mangrove argaghich provides an important source of
household protein and food securitFzigure 36)

Women also fill important support roles such as collecting fuel for boats, as was observed in
Semarang, mending nets and fishing gear with men, or making bait to attract juvenile spiny
lobsters in Lombok. Women also play a significant role in-pastest and marketing
activities. In many places, itis common to find that once fish are landed, the business switches
from men to women. These ladghsed businesses manage the cleaning, cooking, and selling
of the commodities.Although cleaning and cooking or processing are mostly setlle
activities completed in households, femdishmongersplay a significant role. ITambak
Lorok Tempat Pelelangan 1kdir! (fish auctions) acrossdonesia, women account for more
than half of the buying and rselling of landed fish both in terms of weight and monetary
value (lzzaturrahim2019). In many places, including Probolinggo, West Java, Cempi,
Waworada, and Sanggar on Sumbawa Island, the Hatéald obsening several female fish
traders representing fishing operations.

Figure 36. Women involvement in fisheries activities across Indonesia
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SourceStacey, N., Gibson, E., Loneragan, N.R., Warren, C., Wiryawan, B., Adhiiiaia, R.
2019. Enhancing coastal livelihoods in Indonesia: an evaluation of riedgtives on gender,
women and sustainable livelihoods in srrsdhle fisheries. doi.org/10.1007/s401629-001425

Unfortunately, the role of women in thisshing industry in Indonesia is often overlooked and
underestimated as reflected in the national gender inequality statsich states thisas

being amonghe imbalances in human development in Indone8R32018&) indicatedthat

GKS 15L F2NJ YSY AYy LYR2YSaAil  KheRask&SHDOISR T p g
women reached 68.63 ohad a "medium” status. This inequality is reflected indeks
Pembangunan Genderndonesia's Gender Development Index (IPG), which only reached

90.99 in 2018. Firtianand Stacey (2012), Alanaind Raharjo (2017), and_oneragaret al.
(2018)arguedthat the lackof accurate and comprensivedata on the many and varied roles

of women mightbe the reasorfor thisunderestimation reported in the IPG.

The Government of Indonesidas started to address gender inequality through gender
mainstreamingPengarusutamakan Gend€tUG) programmes in government ministries and
other government institutions Kementerian/LembagdK/L). These programes aim to
ensure that women participate in development, as supporbgdPresidential Regulation No.
18/2020concerningthe National MediuraTerm Development PldaRencana Pembangunan
Jangka Menengah Nasion&®PJMIN2020;2024. This policy will be carried out by all sectors
in accordance with Presidential Instruction No. 9/2000 regardisnder mainstramingn
national development and the Ministry of Finance Regulation No. 94/2017 regarding
guidelines and assessments of work plans and K/L budgets. The MMAF has committed to
implementing PUQender mainstreaminghrough the publication of several regulatory
policies as follows:

the MMAF RegulatioNo. 4of 2014 about guidelines for gender responsive planning and

budgeting of the MMAF

MMAF RegulatiorNo. 280f 2016 about guidelines on the implementation génder

mainstreamingmonitoring and evaluation at MMAF

MMAF RegulatioMo. 51of 2016 about guidelines ogender mainstreamingiapping in

marine and fisheries areas

MMAF RegulatioNo. 670of 2016 aboutroadmapfor mappingthe implementation of

gendermainstreamingn the MMAFenvironment

Memorandum of Agreement (M@&) between MMAF and Ministry of Women

Empowerment and Child ProtectiofMoWECPNo. 07/ MENKP/KB/VI1/2017 and No.

21/KPPPA/D.1/06/2017 about increasing the effectivenesgehder mainstreamingn

the field of marine and fisheriesind

Cooperationagreement between Directorate Geneifar Capture Fisheries (DJPT) and

Deputy for Gender Mainstreaming No. 6/MenrABA/DEP.1/04/2012 and No. 02/D3PT

KKP/PKS/IV/2012 regardingender mainstreamingfacilitation and guidance for

diversification of fishing business for fisherwomen.

Most Timorese (approximately 6BDO0) live on the northern coast and are heavily dependent
on marine and coastal ecosystems for their key livelihoods. These ecosystems services consist
of providing water, shelterand support food production, recreation, and tourism. These
ecosystem services artheir health are in turn dependent on human interventions and
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management measures. For this reason, proper management and governance is required to
ensure that all marine and coastal resources are managed atceptable way. This means

that coastal communities are not only users of the ecosystem services, but are also custodians
of marine and coastal resources to ensure their kbeign sustainability.

Many NGOs are working collectively with t®vernment of Timokesteto secure and
promote livelihoods on the northern coast that are economically realistic and sustainable. At
the same time, they are also working and addressing issues related to climate change impacts,
which results in coastal erosion, inundation, and $&eel rise. The coastal communities
require tangible actions on climate change adaptation and mitigation. By addressing climate
change impacts, sustainable livelihoods can be secured.iStalso a way to enhance the
resilience of marine and coastal resources to climate change impacts. Understanding the
linkages between sustainable livelihoods and its challenges are extremely important to
improve governance and livelihood opportunitiessaciated with marine life and its
ecosystems.

The heavy reliance of coastal communities on the northern coast on marine ecosystems calls
for an innovative governance solution. Institutional arrangements and plans for diverse
livelihoods should fit in with socioeconomic, local, and national contexizastal
communitiesneed to be placed at the ceme of the governance of marine and coastal
resources. The governability of marine and coastal resources is closely related to institutional
and demographic drivers. Fisheries governance and its developmemt é&ntry point for
improving both marine ecosystem and human development outcomes as well as human well
being (CinneandBodin, 2010).

Cinner and Bodin (2010) have further affirmed that acknowledging the nature of the
relationship between community livelihoods and coastal landscapes is an essential step for
developing any interventions associated with marine coastal resources governance and other
relevant management measures. However, development interventions related to livelihoods
on coastal areas on the northern coaate limited. The local authorities have paid less
attention to fisheries governance and its association with livelihdedelopment. This is
mainlybecause ofimited skills and knowledge regarding marine resources and management
measures. Additionally, coastal livelihood development is not part of the village development
plans.

Therefore, understanding the nexus between livelihood, human development, income
diversification, and nutritional security is essential and requires greater attention. The
correlation between livelihoods and human prosperity is a complex issue. Indeeduites

a comprehensive and integrated approach that engages many actors and different disciplines.
As confirmed by Millst al. (2017), fisheries governance and livelihoods should be priatitize

at village development level.

Fisheries governance covers gender activities on coastal areas. So far, information related to
the coastal economy and gender roles from the northern coast is limited. Nevertheless, it is
fair to say that different gender roles exist in the coastal commiesmialong this coast. Men
normally engage in offshore fishimghereasvomen and girls tend the famioinghousehold
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chores such as preparing meals and water to feed them on their arrival from offshore fishing.
Women and girlsalso engage in additional taskuch as collecting/removing fish from gill
nets, fish processing(often dried fish), and selling them on the beach (througin
intermediary who may be male or femaler at local market In addition to that, they are
involved in gleaning during low tide to collect small fish, octopus, oysters, and small shrimps
for subsistence support, family consumption, and for cash.

The other roles played by women and girls particularly in Liquiga (Vatubow village) are related

G2 I RRSR @IfdzS F2N) FAAaK LINPRddzOG&aADd C2NJ Ayail
LI fY €SF@Sa0 023SGKSNI A 0K & VYrycodanikt ieaves mEA 0 S N
diamond shape) for cash. This activity is basicalhe to supply food to theoadside park or

for local visitors (from Dili to Liquica/Bobonaoo vice-versa). These activities (gleaning and

value addtion) are relatively small buthey play an important role at the household level
especially for nutritional security and cash or income diversification. Indeed, w@raen
involvementin fisheries activitiegs a formvital of livelihoodsupport. Moreover, women and

girls will actively engage in promoting the conservation of marine biodivedsipendent

f APStAK22Ra® LG A& Ffaz2 OfSFNIGKIGO ¢2YSyQa L

Men need to work closely with women both in decision making amshpiementingfisheries
conservation plans. By doing so, fisheries management measures, including aquaculture
development can be developed to enhance biodiverbiged livelihoods. Through this
FOGAGAGEET 3ISYRSNI YIAYAGNBFYAYy3 Avyentimicd KSNA Sa
management through integration of best practices and lessons learned. The role of women
should be considered in relation to marine and coastal resources managentestwill

ensure that marine and coastal resources are available to continue supporting coastal
livelihoods for coastal communities.

According toLopezAngaritaet al. (2019), women and girls are always disproportionately
disadvantaged in relation to fisheries resources compared to men. For example, women are
likely to be affected by lack of food (protein intake) and are also more likely to suffer from
nutritional defOA SY OAS&ad® ¢2 NBRdzZOS GKS RA&lIRGIyGl 3Sa
in coastal management measures should be promoted. The principal reé@omwomen
involvement in marine and coastal resources management, accordingpezAngaritaet al.

(2019) is as follows:

1. to ensure that men and women are working together in managing marine and coastal
resources for both conservation measures and the decigiaking process;

2. to ensure that the potential roles of men and women in marine and coastal resources
utilization are fully maximized to avoid or reduce the impacts of biodivelsged
livelihoods; and

3. toensure that future fisheries development promote collaborative efforts between men
and women including different stakeholders.

In summary, gender activities in fisheries, particularly for women, suffer from a lack of
recognition or being ignored in national policy, prograes, and formal discussions. The
governmentis committed to tackling gender issues and related challenges. It has established
laws and regulations including policy development to address gender igstiekes 6 and17
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of the Democratic Republic of Timtweste RDT) Constitution state that women and men
GKI @S GKS alYS NAIKGaA YR RdziASa Ay L&t I
fAFSZ¢é FYR | FdzyRFYSyidlf 2062S8S00GA0S 2F (K
effective equality of opporty A G A Sa 0S06SSy ¢ 2-NeStghas asRsighed y ¢
and ratifiedthe International Covenant on Civil and Political Rights #r&dInternational
Covenant on Economic, Social and Cultural Rights. B, 204 parliament passed Law No.
7/2010 Against Domestic Violence (LADV) and in 2017, the government launched the National
Action Plan on GendeéBased Violence 20%2021 (GBV NAP). In additid@pvernment of
TimorLestecommitted to improving the socioeconomic empowerment of women by signing
the first Maubisse Declaration (2048017). The second Maubisse Declaration, adopted in
2018, aimed at improving the lives of rural women by 2028 government also encourages
g2YSY Q& LI NI A OA LI G AaR séctarsyTRis i€ actuddyp&rivaleSdg@2030 A Y
on Sustainable Developmenespeciallyits SDG, which addresses the lorgrm existing
structural barriers to gender equality through multiple interventions. The govern@gtdn

is to organize multiple sectors in a manner that reduces gender ineqaaldytorealize this
goalthe government has provided a 3@arbudget Moreover, policymakers plan to focus

on three areas: the implementation of social protection, legislation, and gerefgyonsive
financing, as articulated by Trivedpd Satyam, (2022):

NE |
S a
® ¢

1. The implementationof laws is inadequate If the state is able to ensure the
implementation ofrelevantlaws, this will ultimately improve the protection of women
and girls, leading to women's rights beimgheld

2. A longterm social protection scheme will provide effective mechanisms to reduce the
vulnerabilities of women and girls, leading to their empowerment and participation in al
sectors

3. Genderresponsive budgeting is a critical part of the public financial management agenda
and will improve the social and economic situations of women and girls by ensuring a fair
allocation of resources.

The existindaws and regulationgist mentioned will facilitate and promote gender equality
agendaswhich in turnwill link to gender perspectivesased issues and challengbsat are
confronted by peoplén TimorLeste. The principal objectivelatesti 2 af S @Ay 3 y 2
and git behindd ¢

2.3 Economicsectors

2.3.1 Capture fisheries

The fisheries sector is an important contributor to national food security and employment in
Indonesia and to a lesser degree in Tirdoeste Nearly 7 million people are involved in
fisheriesrelated jobs in Indonesia. A recent study ranked Indonesia as the eighth maost fish
dependent nation in the world, measured by dependence on-dfistived animal protein.

Much of the catch is produced in artisan@heries, and industrial fisheries contribute
considerably more in terms of value because they target-ghe shrimp and tuna stocks,

major species caught in the ISLME, as well as a range of reef fishes. Reef fisheries are vital to
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subsistence fishers and their families in the region; moreover, they are crucial in supplying
high value products tdistribute to international, national, and local markets.

Indonesia marine capture fisheries

LYR2yS&aAl Qa aSI¥22R AyRdza i NE vAlkein2001) $hikthey S| NI @
goal of the government has been to continue to grow the fisheries and aquaculture industries,

such that exports will reach USD 10 billion by 2024. Howéwsrause ofthe COVIEL9

pandemic and other factors, the fisheries export value in 2022 only reached bi8ion. To

further facilitate fisheries growth, th&overnment of Indonesidesignated 20 remote islands

as marine cenes, that is islands strategicallyckied closer to major export countries such

as Thailand and the rited Sates. With an overall investment of IDR 7hbillion
(USDe0million), the marine cenes are to be equipped with equipment to assist local fishers,
including boats, fishing tools, cold storage, as well as fishing practice training.

In 2021, Indonesia’'s estimated per capita rate of fish consumption was 49.14 kglyear,
according to the MMAF. National fish consumption continues to increase in every province in
Indonesia, which may be partly attributable to the "Gemar Makan lkan" ("Loat Fish™)
national campaign. The campaign is designed to increase domestic consumption of fish as a
source of protein to improve the health and nutrition of Indonesians, which is a priority in the
government'svision, theNawacitadevelopment agendalhe campaigmrontinuesto promote

fish consumption, and the government aims to increase per capita consumption to 60 kg/year
by 2024. As an implementing partner of the campaign, MMAF has established fish
consumption promotion councils throughout the country at provincial, distrmunicipal,

and subdistrict levels.

Fishery resources are vital for the economy of Indonesia, accounting for r3aehcent of

GDPand more than 1percent2 ¥ G KS O2dzy i NE Q& YINRYS SO2y2Ye
from the capture fisheries been relatively consistent over the past decadmd

aquaculture production has grownore strondy over therecent two yeargTable 10)

Table 10. Indonesian fisheries production, 2Q1Z021

C Year

ategory 2016 2017 2018 2019 2020 2021*
Fisheries 22582 23186 23049 22761 21834 21873
Productiornt*

Capture Fisheries 6580 7071 7361 7335 6989 7225

- Marine 6115 6603 6702 6630 6494 6768

- Inland 465 468 659 705 495 457

Aquaculture 16002 16115 15688 15426 14845 14648
Fisheries
Source:PUSDATIN2022. Produksi perikanan (fish production). [Cited 22 August 20R8}duksi
Perikanan (kkp.go.id)
** Figures in 1000tonnes.
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SO2y2Yeéd LYyR2ySaAl Aa &aSO02yR 2yfeée (G2 [ KAYL
annual harvest of more than 6.1 million tonnes of marine fisigre 3J. Marine capture

fisheries and aquaculture together are a crucial source of employment, providing nearly 7
million jobs. Fish contribute 52 percent of all anirbalsed protein in the national diet, well

above the global average of 16 percent. In 2018,9beor contributed overtUSD26.9 billion

to the national economy (about 2.6 percent of GDP), a larger proportion than that seen
elsewhere in the region. In 2018, fisheries contributed export earnings worth W$&4.8

billion, supplying 3 percent of the global market for exported seafooBR01D).
Moreover,Indonesia is ranked fourth in the world in terms of the production of aquaculture
O2YY2RAGASaS | 002dzyiAy3a FT2N) ydpo LISROGY G- 27F
Production from aquaculture contributes more than two times as much as that from capture
fisheries.Aquaculture contributs 67 percent of the nation's total fishing productivignd

capture fisheries contributing 33 perceMMAF, 2022a).

Figure 37. Global capture fisheries producers
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heterogeneous geography and species richness. Based on Indonesia's fishery reports from
2019, catches in the ISLME total nearly 3.5 million tonnes. Major specigbtdaclude tuna,

sardines, anchovy, mackerdtigure 383, as well as a wide range of reef fishes and other
demersal fishes. Reef fisheries are vital to subsistence fishers and their families in the region
but are also important in supplying high valueogucts for distributing in international,
national, and local markets. Smattale artisanal fishing is prevalent throughout the ISLME
region. Although the fisheries sector as a percentage of total GDP is relatively small, the
fisheries sector contributesignificantly to coastal communities and fishing families in both
Indonesia and Timeleste representing the primary source of income for many families in
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coastal communities and as an important element in diversifying income for other families (in
most coastal areas within the ISLME, capture fisheries and aquaculture are among the few
viable and sustainable options for livelihoods). In addition, the popariatof many non
coastal communities in the ISLME are heavily reliant on fish as an affordable source of protein
and income (in 2019, consumption of fish was nearly 44 kg per capita in Indonesia and 6.8 kg
per capita in TimoLeste).

Figure 38. Major species caught in the Indonesian Seas Magiee Ecosystem

Source(a)tuna. Wiki Images. 201
https://pixabay.com/photos/thunnuguna-fish-bigeyetuna-69319/ [Accessed 24 March 2024]
(b) sardineKatie, E. 2018. Sardines White Background Two Fish.
https://pixabay.com/photos/sardinesvhite-backgroundwo-fish-3732726/ [Accessed 24 March
2024]

(c)anchovy Chung, K. 2020. Clove fish at the wet market in Penghu Island, Taiwan.
https://pxhere.com/id/photo/1613554#google_vignette [Accessed 24 March 2024]

(d) mackerelTscharntke, T. 2016. Atlantic, mackerel, fish. https://pixnio.com/fauna
animals/fishes/atlantiemackereffish [Accessed 24 March 2024]

Capture fisheries are dominated by tuna, skipjack tuaad eastern little tuna, with a
production volume of 60800 tomes. Coastal communities in Indonesia are involved in
fisheries production, capture fisheries, collecting and trading, processing, and retailing. Small
scale collecting and trading involve fish collectors or microscale traders who are normally
found at the vilage level. Historically, commercial fishing pressure has been most intense in
western Indonesia, especially around Sumatra, Java, and Kalimantan. As the fisheries in these
areas have been overexploited, the greatest pressure now has moved east of StbeMesa
Tenggara, Banda, Maluku, and Papla.2020, there were approximately 1897 non
powered boats 503955 outboard motorsand 497960 inboard motorsused for marine
fishing in IndonesiaMMAF, 2022). Based on size, the boats are divided isight categories
(Table 1). The majority of fishing trips in Indonesia are made by setale fishermen going

out and returning on a daily basis. There are also l@agde or industrial fishing vessels, which
most frequently land their catch in the majoslffing ports of Jakarta, Benoa Bali, Makassar,
Kendari, SorongandProbolinggo.
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Table 11. The number of Indonesian inboard engine fishing vessels by size 2221

Size of Boat ear
2015 2016 2017 2018 2019 2020

<5GT 117848 115814 116604 184035 201924 388618
5¢10 GT 39429 35988 36233 42183 70886 64708
10¢20 GT 10515 9790 9857 11900 22200 21589
20¢c30 GT 7680 6481 6525 9449 16964 17652
30¢50 GT 825 805 810 1061 1130 975
50¢100 GT 1435 2008 2022 2510 2050 2786
100¢200 GT 571 847 853 1300 1126 1626
>200 GT 9 11 11 11 7 16

Source: PUSDATIN.2020a. Jumlah Kapal

(number of vessels).

https://statistik.kkp.go.id/home.php?m=kapal&i=5
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within Area 57 in the East Indian Ocean and Area 71 in the West Central Pacific Ocean in the
Western IndePacific region. ThEMAnumbering follows Area 71 with a consecutive local
code from number 1 onwards, starting from west to east for regional Area 57 according to
the international coordinate system. Area 71 starts from the South China Sea, Java Sea,
Makassar Strait, Banda Seé#gram Sea, Sulawesi Sea, Pacific @c@ad Arafura Sea. The

main fisheries in Area 57 are shad, catfish, pony fish, croakers, mullets, carangids, sardines,
anchovies, tuna and tunkéke species, mackerel, sharks, prawns, prawns, lobsters, cockles,
and cephalopods. Area 71 is dominated byioeg with a wide continental shelf starting from
VietNam and Thailand in the west and descending through Malaysia, Western Indonesia, and
ultimately the Java Sea, and includes Eastern Indonesia, Papua New Guinea, and Australia.
This area has many demersasources, including highalue penaeid shrimp and small
pelagic resources. The offshore waters host higlue tuna stocks. The most common fishing

gear used is handline, followed by the gillnet.

Based on MMAF statistics with values for 2020, the ISLME area consisted of 209 districts
(including municipalities) in12rovinces and produced a total ofl$4 706 tonnes of seafood

with an estimated value ofDR123 252 507 million The statistics show that @38 larger
vessels (size >3BT) operate in FMA 712, FMA 713, FMA 714, and FMA 715, and the
governmentissued fishing license @urat 1zin Penangkapan 1k&8IPI) allows each fishing
vessel to operate in two FMABisheries is a major local economic activity, especially in the
central and eastern provinces of the ISLME contributing more thgrefdentto the GRDP in
Southeast Sulawesi, West Sulawesi, ara@lUu provincesThere areten provinces in the
ISLMEegionwhere the fisheries sector contributes more th&mpercentto GRDP in 2021
Lampung, Bali, NTT, North Sulawesi, Southeast Sulawesi, Gorontalo, West Sulawesi, Maluku,
North Maluku, and West PapuRgi§ure 39.
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Figure 39. Fishery sector contribution to the gross regional domestic product for Indonesian
provinces in the ISLME 2621
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Fish consumption is also highest in the central and eastern provinces of the ISLME. In the
ISLME area from 2016 2020, the average per capita fish consumptiearied significantly

from a low 0f33.35 kg in D.lYogyakarta Province shighin North Malukuof 77.49 kg igure

40). The government, through the MAF, intends to set a annual target otarget of 62.5
kg/capita for fish consumption in 2024. To meet the Natidviaternal Mortality Rate IMR)

target, theMMAF Drectorate Generalfor IncreasingCompetitiveness oMarine and Fshery
Products/Direktorat JenderdPenguatan Daya Saing Produk Kelautan dan PerikgPRSKP)
continues to activate theGemar makanlkan campaign in 34 provinces, focusing on
malnutrition and stuntingprone areas.

Figure 40. Average annual fish consumption per province in Indonesia &LNEl region
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There are noticeable differences between the fisheries in the FNEABA712 produced the
highest total tonnage of catch contributing nearlydécentto the total national production;
however, it isarelatively smalFMA FMA712 also boasts the highest number of fishing ports
which may partially explain the high reported catches. The lowest production in the ISLME
was observed in FMA 713 contributing patcentto the overall national fisheries production,
even though this=MAreports the highest relative number of fishing gear.

Fisheries in FMA 573
According taIMAFRegulation No. 18 of 2014 on Fisheries Management Areas in Indpnesia
FMA 573 is a small and large pelagic fishing area that covers the waters of the Indian Ocean
from the south of Java to thesouth of Nusa Tenggara, 8aSeaand the West Timor Sea
includingeight provinces namely Banten, West Java, Central Java, DI Yogyakarta, East Java,
Bali, NTB and NTToveringan areaof 96448793ha. The fisheries production in FMA 573
increasedrom 2017 (559 739tonnes) to 208 (653051tonnes). There are 70853 fishermen
and 90 fishingports in FMA 573MMAF DecreéNo.109/2021). The estimated fish resource
potential of FMA 573 is B38442tonnes/year.However, only a small part of FMA 573 is
included in the ISLME area. The annual production trend in FMAsSF®wn inTablel2.

Tablel2. Annualfishproduction in FMA 573

Year Fish Production (tonnes)
2017 559734
2018 653051
2019 592161
2020 538551

SourcePUSDATIN. 20B2Produksi Perikanan (Fish Productioagalculatedor provincesn FMA
573 [Cited 22 August 2023 roduksi Perikanan (kkp.go.id)

The catches of pelagic fish in FMA 573 include skipjack Keisuywonus pelamjslemuru

fish (Sardinella lemury scad (Decapterusspp.), yellowfin tunaThunnus albacargs and
Eastern little tunaKEuthynnussp.). According to data from the MoEF and MMAF, published

on the MMAFDirectorate of Conservation and Marine Biodiversigbsite only 7.1percent

of the coral ecosystem area in FMA 573 has been protdot@€810 Moreover, the protected
mangrove habitat in this area accounts for 1pedcentof the total. According to data from

the MMAF (Pusdatin, 2020ajhe majority of fishing vessels in FMA 573 in 2019 were
motorboats, making up 58.Bercentof the total. This wavecausemany fishermen in the
southern coastal areas of West Nusa Tenggara, East Nusa Tenggara, Bali, and Java use small
boats with a gross tonnage of less than 5 GT to fish in the Indian Ocean south of Java, south
of Nusa Tenggara, Savu Sea, and West TimorFsgpae 41shows the overall number of
fishing vessels that operate in the FMA 573
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Figure 41. Total number of fishing vessels operating in FMA 573q2009)
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The MMARRegulatiorNo. 18 of 2021 outlines regulations related to fishing gear and fishing
lanes in FMA 573. The regulation permits the use of certain types of fishing gear with
specificationsand prohibits others. The information on the breakdown of the types of fishing
gear that are permitted in FMA 573, as per the regulation can be se€igure 42 Every

fishing device used in FMA 573 must have a defined operational 7ane),(according to
Regulation No. 18f 2021. Fishing routes IB, Il, and #hde used with the majority of fishing
equipment.Fishing zone IB covers waters that are up to four nautical miles from the shoreline
out to open sea or island waters; fishing zone Il covers waters that are up to 12 nautical miles
outside of fishing route IB; and fishing zone Il includes all other watersiding Indonesia's

EEZ. Fish traps are the most common fishing gear in FMA 573 and can be utilized in fishing
zones IA, IB, II, and lll, except in open sea areas. Additionally, handline fishing equipment can
be used in fishing zones I, 1, and thpep sea. The segmentation of fishing zones is done to
make the fishing process more measurable while still considering the ecosystem of the fishing
grounds.
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Figure 42. Composition of fishing gear in FMA 573
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Fisheries in FMA 712
AVIA712 is ararea that covers the waters of the Java 8ad measureg1 746572ha. It also
includes sevemrovinces namely Lampung, Banten, DKI Jakarta, West Java, Central of Java,
East Java, Central Kalimantaand South KalimantafMMAF, 2020c). FMA 712 has 84
fisheries ports with 8811 fishes. The fisheries production in FMA 7h8s decreaseffom
1319714 tonnes in 2016 to @86135tonnes in 2019. Thdecreaseof fisheries production
is likelybecause othe overfishing there. The estimated fish resources potential in FMA 712
is 1034485tonnes/year. Theannual fish production trenth FMA 712 is listed ihable 13

Table 13. Annual fish production in FMA 712

Year Fishproduction (tonnes)
2017 1024985
2018 1177030
2019 1086135
2020 1130106

SourcePUSDATINO022. Produksi Perikanan (Fish Productisagalculatedor provincesn
FMA 712[Cited 22 August 2023roduksi Perikanan (kkp.go.id)

The main catches of small pelagic fish in FMA 712 indad#éne Sardinella) mackerel fish
(Rastrelligersp), and mackerel scadDgcapterusspp). Based on the dataegardingthe
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national capture fisheries of the MAF, the number of fishingesseldn the Java Sea (FMA
712) in 2019 was dominated by motorboats (6peceni). This was because in conducting
their fishing activities in the Java Sea, many fishers switched to using modified engines from
land transports on boats below 5 GT. The overathber offishingvesselperating in the

FMA 712 is presented Figure 43

Figure43. Total number of fishing vessels operating in FMA 712 (D)
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SourcePUSDATIN020a Jumlah Kapah(mber of vessels). [Cited 22 August 2023].
https://statistik.kkp.go.id/home.php?m=kapal&i=5#parebter-kpda

Based on thtMMAF RegulationNo.18 of 2021 on the Fishing Lane and Fishing Gear in FMA
712(MMAF, 20213)there are several types of fishing gear that can be used with certain size
specifications and there are some that are prohibit€de information on the composition of

the types of fishing gear in the FMA 712 is as presentdéigare 44 FMA 712 fishing gear
may normally be operated in fishimgpnesIB, Il, and Ill. Gillnets, on the other hand, can only
be used in fishingonell, which includes watensp to 12 nautical miles beyond fishiagne

IB. According tdMAF Regulation No.1& 2021 (MMAF, 20213)fish traps can only be used

in fishingzonesll and Ill. This segmentation of fishingnesis intended to make the fishing
process more measurable and environmentally sustainable.
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Figure 44. Composition of fishing gear in FMA 712
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Fisheries in FMA 713
FMA 713 is an important fishing region in Indonesia that encompasses the Makassar Strait,
Bone Bay, Flores Sea, and Bali @&8dAF, 2020b). The estimated potential of fish resources
in this area is D73147tonnes per year, which is a significant amount. However, to ensure
the sustainability of the fisheries businessn the future, this high potential needs to be
managed continuously in accordance with thenciplesof the ecosystem approach. The
waters of FMA 713 cover a total area of UBB622ha, ard their fish resources are managed
by ten provinces,namely East Java, Bali, South Kalimantan, East Kalimantan, West Nusa
Tenggara, East Nusa Tenggara, West Sulawesi, South Sulawesi, Central Sulawesi, and
Southeast SulawesThe primary sea products of that region inclustieall pelagic fish, large
pelagic fish (excluding skipjack tuna), demersal fish, reef fish, penaeid shrimp, lobster, crab,
blue swimning crab, and squidThe annual fish production in FMA 7idistedin Table 14

Table 14. Annual fish production in FMA 713

Year Fishproduction (tonnes)
2017 500775
2018 699491
2019 808007
2020 824521

SourcePUSDATIN2022. Produksi Perikanan (Fish Production), recalculated for provinces in FMA
713. [Cited 22 August 20238roduksi Perikanan (kkp.go.id)

The predominant catch of large pelagic fish in FMA 713 during @Xi€isted of skipjack tuna
(Katsuwonus pelamjstuna Thunnus tonggol, Euthynnus affinis, Auxis thazard, A. rochei,
Thunnus albacarg@s and Spanish mackerébgomberomorus commersgniOn the other
hand, the small pelagic fish catch in FMA 713 during the same yeatlamaimated by the
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species of gold stripe sardinell&grdinella gibbosa mackerels Rastrelligerspp), scads

(Decapteruspp), yellowstripe scadSé€laroides leptolepisand anchoviesStolephoruspp).

According to the national statistics data from the MMAF, in 2019, outboard motorboats (45.3

percenf and motorboats (44.percen)) were the most commonly used fishing vessels in FMA

713.Table 45resents the overall number of fishing vessels that operate within FMA 713.
Figure 45. Total number of fishing vessels operating in FMA 713-211(%)
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SourcePUSDATIN020a Jumlah Kapah(mber of vessels). [Cited 22 August 2023].
https://statistik.kkp.go.id/home.php?m=kapal&i=5#pareloter-kpda

Thefishinglane andfishinggear regulations for FMA 713, as outlinedNtMAF Regulation
No. 18 of 2021, specify certain allowable and prohibited fishing gear with certain
specificationsTable 46rovides information on the types of fishing gear present in FMA 713,
with hooks and lines being the most dominant group at 182 units, followed by gillnets at
62619 units. Fishing gear usm FMA 713 also has specified operating zones, according to
Government Regulation No. 18 of 2021 on filacement of f§hing gear and fishing assistance
tools in the FMAs and the arrangement of fishing grouridss method is intended &upport
guota-based fisheries managementhile alsopreserving aquatiecology. The majority of
fishing gear in FMA 713 can be used in fishing zones Il and llI.

Figure 46. Composition of fishing gear in FMA 713
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Fisheries in FMA 714
According toMMAFRegulation No. 8bf 2016on Fisheries Management Plan for FMA ;714
FMA 714 covers the waters of Tolo Bay and Banda Sea shared by five provinces, namely, East
Nusa Tenggara, Southeast Sulawesi, Central Sulawesi, Maluku and North Maluku with an area
of 66 248430 ha. The potential stock of fish resources that can be utilized sustainably in FMA
714 is estimated to reach 033979 tonnes/lyear MMAF, 2022¢. In 2019, approximately
631782 tonnes or 8@ercentof the potential has been utilized. Fish catches were dominated
by largepelagic, small pelagic and reef fish groups. Ecologically, Banda Sea and Tolo Sea have
a very high marine biodiversity and have a variety of unique fish resource habitats. Currently,
there are about 25 marine protected areas in FMA 714 designed to suggosupply of fish
for consumption, including the protection for spawning and nursery habitéie annual
production of fishn FMA 714 is as listed Trable 15

Table 15. Annual production of fish in FMA 714
Fish production

Year (tonnes)

2017 812033
2018 764021
2019 630596
2020 569819

SourcePUSDATIN2022b. Produksi Perikanan (Fish Production), recalculated for provinces in FMA
714. [Cited 22 August 2023roduksi Perikanan (kkp.go.id)

In 2019, the catch of large pelagic fish in FMA 714 was mainly skipjackkatsonus
pelamig, tuna {Thunnus tonggol, Euthynnus affinis, Auxis thazard, A. rochei, Thunnus
albacares, Thunnus obe3usnd Spanishmackerel Scomberomorus commersgniSmall
pelagic fish, on the other hand, were dominated by scddscépterusspp), mackerels
(Rastrelligespp), goldstripe sardinelleSardinella gibbogaand anchoviesStolephoruspp).

In the reef fish group, rabbitfishS{ganusspp.), red snapper Lutjanusspp.), browncross
rockcod Cephalopholis boenak, C. aryjueopard coral groupetP{ectropomus leopardiis
and yellowtail fusilier Caesio cuning, C. tejewere the most commonly caught species in
FMA 714 in 2018Basedn the national statistics data from tHdMAF, the number of fishing
vessels in the FMA 714 in 2019 was dominated bymotorizedboats (366 percenf and
outboard motorboats (32 percen)). Theoverallnumber of fishing vesselsperatingin the
FMA 714 is presented Figure 47
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Figure 47. Total number of fishing vessels operating in FMA 714q2009)
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Source: PUSDATIN 2020a Jumlah Kapal number of vessels). [Cited 22 August 2023]
https://statistik.kkp.go.id/home.php?m=kapal&i=5#parelbter-kpda

The dominant groups of fishing gear in FMA 714 were handline, set gillnet, troll line, drift
gillnet, and pot. FMA 714 is dominated by islands, therefore hooks and lines and gillaets
usedpredominantly. This type of fishing gear is typically usedrgllscale fisheries that use
fishing vessels with boats less than 1@ one to two peoplg@er boat The information of

the types of fishing gear in the FMA 714 is presenteeiguire 48

Figure 48. Composition of fishing gear in FMA 714
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According to MMAF Regulation No. 82021, the majority of the fishing equipment used in
FMA 714 should be handlines, which is employed in Fishing zones IA, IB, II, and Ill, with the
exception of open sea areas. The small amount of trawl gear in use indicates how rigorously
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forbidden their use is in FMA 714. Meanwhile, most purse seine and gill net gear is used in
fishing zone Ill. The purpose of this rule is to maintain sustainable and responsible fishing
activities while protecting the marine ecology.

Fisheries in FMA 715
FMA 715, which covers Tomini Bay, the Maluku Sea, Halmahera Sea, Seram Sea, and Berau
Bay, is one of the areas for catching reef fish, small pelagic fish, and providing bait fish for the
main tuna fishery in Indonesia. The estimated potential fish resaut&EMA 718715293
tonnes per year. Administrativelythere are sixprovinces responsible for managing fish
resources in FMA 715, namely North Sulawesi, Gorontalo, Central Sulawesi, Maluku, North
Maluku, and West Papua. The waters of FMA 715 covetah area of 4468479ha. FMA
715 has 8 fisheries ports with 19886 fishermen. Thannualfisheries production in FMA
715 decreasedfrom 870160 tonnes in 20% to 812888 tonnes in 2019. Thelecreasein
annual fisheries production isprobably a result ofthe overfishing there. Theannual
production of fishn FMA 715 is as listed Trable 16

Tablel6. Annual production of fish in FMA 715

Year Fish production (tonnes)
2017 870160
2018 792353
2019 812888
2020 782279

SourcePUSDATIN2022. Produksi Perikanan (Fish Production), recalculated for provinces in FMA
715. [Cited 22 August 2023 roduksi Perikanan (kkp.go.id)

The dominant groups of fishing gear in FMA 715 were purse seine net, trawl net, liffilhet,

net, fish trap, handline, and spear fishing gdaig(re 49. The prioritymanaged fish species
include mackerel, skipjack tuna, anchovies, yellowfin tdiautinus albacar¢snd mackerel

scad. Handline is the dominant fishing gear in FMA 715 and it is commonly used in fishing
zone lll. Fishing zone Il includes the waters outside of fishing zones | and Il, as well as
Indonesia's EEZ. Trawl gear with a mouth opening leng@tbain and a height of 015 were
permitted under MMAF Regulation No. ©82021. Trawl gear is in use in fishing zones IB and

[I. No current data on fishing vessel numbers were available for this FMA.
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Figure 49. Composition of fishing gear in FMA 715
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SourcePUSDATINO22. Produksi Perikanan (Fish production). [Cited 22 August 2023].
https://statistik.kkp.go.id/home.php?m=prod_ikan_prov&i=2

Generally, based on the MMAF Decree No. df92022 regardingEstimated fisheries
resources, Total Allowable Catch and Level of Utilization in Indonesia &MMAs ISLME
regionis presented infable 17. Table 1@rovides information on the maximum sustainable
yield in tonnes, total allowable catch in tonnes, and utilization rate. The utilization rate is
typically used to determine whether an area falls under the categories of underexploited,
exploited, or fully egloited. Within the FMA ISLME region, thélk&ashows that large pelagic
fish, penaeid shrimp, lobster, and blue swimming crab have already reached the status of
being fully exploited (0.5 < E < 1) and overexploited (E>=1), with reef fish seriously
overexploited. Therefore, fishing efforts must beduced in order to create sustainable
fisheries resources.
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Table 17. Estimation of selected fisheries resources potential in the fishery management
areas of the Indonesian Seas Large Marine Ecosystem

AEEEE Small Large Demersal Reef Penaeid Small .
management : ) : ) . Lobster Crab Squid

area pelagic pelagic fish fish shrimp crab

MSY 624366 354215 29960 23725 8524 1563 585 3.75 22124
EMA TAC 437056 24795 26964 11863 4257 782 410 2625 11062
T
573 E;t'gza“on 0.6 0.9 0.2 25 12 20 07 06 11

MSY 275486 145863 358832 71526 83820 1481 7360 23508 66609
EMA TAC 247937 72932 179416 57221 58674 1037 5152 16456 46626
Ty T

E;t'gza“on 0.4 1.3 11 0.8 08 05 09 07 09

MSY 284302 162506 374500 167403 56835 765 6213 9253 11370
EMA TAC 142151 113754 337050 83702 39785 383 4349 4627 5685
iy -

3 :J;t"e'za“on 1.0 058 0.3 13 08 13 07 15 1.2

MSY 222881 370653 202 121326 6472 724 1758 4705 13460
EMA TAC 156017 259457 204400 60663 3236 362 879 3294 9422
714 TUrioan

Utllization 0.7 0.7 0.7 1.1 1.0 17 14 06 05

rate

MSY 443944 74908 80226 105336 5295 1217 336 157 3874
FMA "TAC 310761 52436 56158 52668 3707 609 235 110 2712
715 g .

Utlization 0.7 0.7 0.7 1.3 0.7 12 07 07 09

rate

Note:* Completedata of FMA673, but onlya small part oFMA573 contributesto ISLME
SourceMMAF Decree No. 19 of 2022 on Estimated fisheries resources, Total Allowable Catch and
Level of Utilization in Indonesia FMAs. Jakat€.0571648kepmeiip-no.pdf (riau.go.id)

Timor-Lestemarine capture fisheries

Fisheries iMimor-Lesteis dominated and made up of subsistence and artisanal fisheries. The
fish production is relatively loywrangingfrom 10 kg to 15 kg each trip. The fishing gear
materials are limited taill nets anchookand lines Small canoes are the main fishing fleet
and mostly noAmotorized. The fishing activities are mostly done in shallaters located
approximately2 km away from the coast. The fishing trip is variéependingon monsoon

and oceanconditions. Howeverthe fishing efforts or fishing hours alongséd Bobonaro,
Liquica, DiliincludingAtadrolslandarerelativelysimilar.HAshing effort observed during 2016

to 2021 byVeillat (2021) confirmed that trip effort orthe northern and southerrcoasts
mostly ranges from two tten fisherhours.

Fish catch in each municipality on the northern coast is sold in each fish landing centre. The
number of fish trips on the north coast is higher than thattlod south. The difference is
caused primarily by a clear pattern of seasonality. The long dry season (approxiseatehy
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to nine months) and less rough seas in the north coast allows fishers to do more trips that
than the fishers in the south coast.

Figure 50. Fishing effort in the Atauro, northern and southern coasts of Tieste

Note: The fish trips on the northern coast are shown in dark blue, those for the south coast in green,
and trip effort (fishermenx trip hours) inAtadrolsland are depicted in light blue.

SourceVeillat, J.S. 202TThe smalkcale fisheries of Timdreste and the impacts of the COMMD
pandemic. University of Bergen, Norway(master thesis). [Cited 23 October 2023].
https://hdl.handle.net/11250/2985128

Table 51shows the mean effort (fishermen trip hours) of various fishing trips in Timor
Leste for the period of September 2016 to March 2021.
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