Objectives

Analyzmg Sp atial Co-benefits of Carbon and Leveraging NASA GEDI derived wall to wall products, this study aims to identify
high carbon and structurally diverse co-benefit areas in South-East Asia (SEA).

Structural Diversity in South-East Asia with GEDI The study is guided by three key objectives:

1. Identify high priority co-benefit areas using GEDI products.
] 2. Quantify the protection status of co-benefit areas within the target countries of
each SEA ecoregion.
3. Assess the anthropogenic pressure and biomass disturbance in and around the
identified areas.
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ntroduction: Viethods:
Conceptual Framework
* Tropical forests store most global plant biomass and absorb ~30% of _ Vulnerability Co-benefit identification:
annual fossil fuel emissions [1]. S e Reoregene E an Comencitreas | + Use NASA GEDI wall-to-wall AGBD and WSCI data.
* Rapid deforestation and habitat loss threaten >40% of regional _——_m WDPA based PA. Non-PA. J e * Select top 10% (90th percentile) hotspots cells per ecoregion.
usion Product m Buffers . .
biodiversity by 2100 [2]. (2024-2025) i HOom Bt | Protection status analysis:
* South-East Asia (SEA) holds ~15% of tropical forests and multiple LRRRgS o Eoue Seurt0 * Qverlay selected cells with WDPA layers.
biodiversity hotspots and are committed to protecting 30% of land/sea by SR N Ol i s e Calculate % area and biomass inside vs. outside PAs.
2030 [3], but PA effectiveness remains uncertain [4]. | AGED and tzt;—ru:;:m Vulnerability assessment:
* PAs preserve older, carbon-rich forests and buffer local climate extremes GLAD Forest Loss Alert freas | oseonz || * Compare GEDI data from 2020-2023 and 2024—-2026.
5] GEDI eStimateS ShOW PAS Store 260/0 Of WOOdy Carbon; 9.65 Gt C .‘ ) ; : T SAUSCEVaTI patrial ° Use GLAD and RADD alerts to detect fOreSt IOSS.
linked to avoided degradation [6]. e A ]  Analyze within co-benefit areas and 10 km buffers.
* |n the early 2000s, >90% of SEA forests were unprotected; many PAs (2015~ 2026) Input Datasets * Overlay with Cl's irrecoverable/vulnerable carbon datasets.
showed I.|ttle additional impact [-7]. T S y ;“;:::ms * Generate country-level disturbance and risk maps.
* Indonesia lost ~28.4 Mha of primary forest (1991-2020); only 48.6 Mha Carbon Dataset (2021)

remained by 2020 [8].

Figure 1: Conceptual Framework of the research describing the input datasets, steps and anticipated products.
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Preliminary Results:

W @ Anticipated Results:

* This research will highlight
regions of high-carbon,
structurally complex forests
across SEA, vital for climate
mitigation and biodiversity
conservation.

e GEDI-TanDEM-X fusion reveals
that only ~27% of Indonesia's AGB
(Aboveground Biomass) hotspots
are currently captured.

e GEDI L4C-derived hotspots exhibit
WSCI (Waveform Structural
Complexity Index) values between
10.40-11.36, indicating the highest
structural diversity is observed in
tropical forests.

* A significant proportion of these
co-benefit areas are expected
to fall outside existing PAs.

* Higher biomass disturbance
* Only 27.5% of carbon-rich areas rates are expected in
and 37.6% of structurally diverse
zones fall within Protected Areas  'eoene
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* Threshold-based hotspot i - A e s o ‘ pressure.
delineations at the eco region level Figure 2: GEDI-TDX based Ecoregion Biomass Hotspots(2013-2018) Map with Protected Areas in Indonesia. Figure 3: GEDI L4C Sample based Ecoregion Structural Diversity Hotspots with Protected Areas in Indonesia. e Results will Offer sp atial
reveal spatial disparities in : ‘ I guidance to inform
protection coverage, with the W S— conservation prioritization
majority of high-value areas lying G and policy planning, in
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alignment with the 30x30
global biodiversity target [3].

outside PA boundaries.
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 Ecoregion-level analyses identify
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which regions contain greater AGB 72.5% e - * Findings aim to fill a major
or structural diversity within uiside Protactsd aoss || data gap in SEA forest
PAs-providing a framework for ' ; , . , . , conservation by leveraging
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guiding future conservation | | | <& L Fa & & —— o GEDI and other remote
_ Figure 4: AGB hotspots Coverage in Indonesian Protected Areas e ¢S N 4@@ 2 ‘boo‘\’ Qgp‘ egen gl e . . _
strategies. = & -i;A;fjor(jngmjs@OOO-ZOZﬂ | 0 e | SN sensing data.

Figure 5: Protected Area Coverage of AGB hotspots per Ecoregion Group
Figure 6: Forest disturbance near AGB hotspots and 10 km buffer zones of two Indonesian PAs.

Summary and Conclusion:

Preliminary results show that biomass hotspots are primarily found outside
of protected areas, particularly in forests and mangroves

Future work will focus on mapping and analyzing co-benefit areas (high
carbon + structural diversity) across South-East Asia.

Analysis of disturbance rates inside protected areas and co-benefit areas

will inform conservation priorities and policy actions.

Open science activity conducted on the NASA MAAP Platform

Contributes to NASA ESD’s Earth Action strategy by:

* |dentifying high-priority conservation areas.

» Assessing vulnerability to improve protection of carbon and biodiversity
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