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• The lack of infrastructure and sustainable agricultural practices in Timor-Leste has 

led to land use changes and the use of firewood as an alternative source of energy

• These factors have contributed to an estimated deforestation rate of approximately 

1.4% annually in Timor-Lest
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Forest area table in FAO country report Location of Timor-Leste



4Conceptual images for assessing the FDD based on simplified and high accessibility approach for deforestation (SHAD) assessment
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2016 and 2021 land cover classification result

Deforestation area in 2016 to 2021; Level of deforestation by municipalities in Timor-LesteLand cover accuracy test sampling points and test images



6National level mangrove estimates in FAO reports Trends in mangrove area extent over time in FAO reports Location of mangrove forests in article



7Satellite image pre-processing processLandsat-7 ETM+ and Landsat-8 OLI spectral band
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Timor-Leste Mangrove Distribution Map

Labeling for AI algorithm training Mangrove classification result by AI

AI algorithm training and classification
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Year Area

2013 6,378 ha

2019 4,175 ha

2023 3,505 ha

Changes in mangrove area at regional level
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Total 45.05% reduction
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Google earth pro Ground truth points

Make Ground truth data

Accuracy assessment
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Variable Variable Name Description

Climate 

Factor

BIO3 Isothermality

BIO5 Max Temperatrue of Warmest Month

BIO6 Min Temperature of Coldest Month

BIO7 Temperature Annual Range

BIO12 Annual Precipitation

BIO16 Precipitation of Wettest Quarter

BIO17 Precipitation of Warmest Quarter

Topographica

l Factor

Slope Slope

TWI Topographic Wetness Index

TPI Topographic Position Index
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0 – 0.2
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0.8 – 1

Habitat Suitability

Mangrove presence 
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Study area Study area

Mangrove(ESA)
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Mangrove suitability analysis by Machine LearningMangrove classification by AI model

<Flow chart in this study>



15

Mangrove
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17< Classification Mangrove result by AI model>



18< AI Model Classification Mangrove result in ESA Mangrove area>
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AI Model detect Mangrove

ESA Mangrove
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AI Model detect Mangrove
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<Machine Learning build flow chart>
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< Ensemble model variable importance box plot in this study>

Variable Variable Name Description Source
Variable 

Importance

Climate Factor

BIO4 Isothermality Worldclim 0.01082

BIO5 Max Temperatrue of Warmest Month Worldclim 0.14061

BIO7 Temperature Annual Range Worldclim 0.05314

BIO13 Precipitation of Wettest Month Worldclim 0.00213

BIO14 Precipitation of Driest Month Worldclim 0.01039

BIO15 Precipitation Seasonality Worldclim 0.19258

Topographical 

Factor

Slope Slope USGS 0.19872

Soil_group Topographic Wetness Index Soilgrids 0.01646

Soil_organic Topographic Position Index Soilgrids 0.00451

Socio-economic 

Factor

LC Land Cover ESA 0.00001

road Distance from road OpenStreetMap 0.0062

< Ensemble model variable table using machine learning>



Precipitation of Driest Month

• Similarity in soil organic content across soil groups results in similar response curves
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Soil Group Name Value

Acrisols 0

Andosols 3

Arenosols 4

Cambisols 6

Ferralsols 10

Fluvisols 11

Gleysols 12

Histosol 14

Nitisols 19
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Current(1970-2000) Mangrove occurrence point

Mangrove occurrence
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SSP2 2050s SSP2 2070s
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SSP5 2050s SSP5 2070s
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SSP5 2050s
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0 – 0.2

0.2 – 0.4

0.4 – 0.6

0.6 – 0.8

0.8 – 1

Habitat Suitability

B

A A B

C

D

B

DC



31

A BB

DC

A B

DC

Mangrove suitability over 0.8
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Altitude under 13.87 



• The decline in mangroves during the 2070s under SSP5 suggests that the species may have reached the limits of adaptability
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