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Background

Primary forests… 
Gibson, L. (2011) Primary forests are irreplaceable for sustaining 
tropical biodiversity.
Watson, J. E. et al. (2018). The exceptional value of intact forest 
ecosystems
Potapov et al. 2017 Intact Forest Landscape
Krogh, A. 2019. State of the tropical rainforest. Rainforest Foundation 
Norway “One third of the original tropical rainforest is still intact, one 
third is degraded.
Recent development of an “Forest Landscape Integrity” index (Gantham
et al. 2020) or assessment of “Deforestation Fronts” (Pacheco et al. 
2021)



Background

• Of the Asia Pacific region’s 723 million hectares of forest,  only 19 
percent (140 million hectares) is primary, much lower than the global 
average (32 percent) (APFSOS III: FAO, 2019)

• Reversing this trend must be a priority for all countries in the region 
now and in the next decade to ensure our survival, notably in the 
face of climate change



Data
• Landsat 5 TM, 7 ETM, 8 OLI 30m

• Image selection for non-
tropical zones: summer time

• NASA SRTM Digital

Pre-processing and image 
enhancement
• Cloud masking
• Image correction and 

composition
• Indices generation: NDVI and 

NDII

Sample collection
• Stratified random sampling
• Visual interpretation
• Sample references: forest 

maps from AP countries

Classification
• Band: near infra red, short 

wave infrared 1, short wave 
infrared 2, NDVI, NDII

• Grid is used to divide area 
into smaller parts: 182 grids

• Support Vector Machine 

Historical trends 2000 – 2020 of natural forest cover

Sample collection
Landsat composite NIR, SWIR1, SWIR2
Location: Indonesia
Ecozone: tropical rainforest, tropical mountain system

Forest Non-forest

SummerSpring WinterAutumn
Landsat 
composite:
NIR, SWIR1, 
SWIR2

Red, Green, 
Blue

Location: Tasmania, Australia
Ecozone: temperate oceanic forest, temperate mountain system



Natural forest cover
Asia Pacific year 2000

771.142.000 ha



Natural forest cover 2020 
(732.264.000 ha)
and 
deforestation 2000-2020



Indonesia: Deforestation 2000-2010 (yellow), 
2010-2020 (red)



Results overlaid
on ecological zoning
for stratification



http://www.fao.org/geonetwork/

Global Ecological Zone, FAO



Global Ecological Zones FAO Eco-floristic zoning and ecological mapping

Bioclimatic division (including altitudinal zonation) Edaphic types (including wetlands)

Tropical Tropical rain forest Lowlands Kerangas

Hill Ultramafic

Submontane Karst

Tropical mountain systems Lower montane

Upper montane Riparian

Freshwater swamp

Mixed peat swamp

Peat swamp forest

Mangroves

back-mangroves and nipa vegetation

Classification of forest types in the region (Champion & Seth 1968, Paijmans 1973, Thai Van Trung 1978, Whitmore 1984, 
Blasco et al. 1996, Laumonier 1997, Corlett 2014, Roy et al. 2015, Guo et al. 2018, Su et al. 2020 etc…), existing vegetation 
maps for each country… Develop a concordance matrix of the various forest types in the region



Global Ecological Zones Eco-floristic zoning and ecological mapping

Bioclimatic division (including altitudinal zonation)
Edaphic types (including 
wetlands)

Tropical seasonal Tropical seasonal evergreen Limestones/karst

Tropical moist deciduous forest Tropical moist deciduous

Tropical dry forest Tropical dry deciduous

Subtropical Subtropical humid forest Subtropical evergreen broadleaved

Subtropical dry forest

Subtropical mountain systems

Temperate Temperate continental forest Temperate deciduous broadleaves

Temperate mountain systems



Forest and Eco-floristic Sectors

1985



Sumatera Ecofloristic Sectors and 
priorities for conservation

2. Langsa lowland and hill 
forest Aceh

3. Peat swamps

4. Submontane Bengkulu

1. Tigapuluh Mountains 
(ancient flora of the 
Sunda shelf  “Riau 
Pocket”)

2010



Looking for Primary Forest
1st Approach K-Means Clustering

• K-Means clustering with proper input bands can be powerful enough 
to differentiate intact and degraded forest in classification. 
• Can then be used as basis to select intact and degraded forest 

samples in supervised classification
• Principal Component Analysis (PCA) or Supervised Classification can 

be used to identify correlation between classes and input bands

• How far is it efficient in detecting degradation criteria?







2nd tested approach: Intact forest classification using 
Landsat time-series trajectories
(adapted from Wang et al. 2019)

• Intact/undisturbed forest tend to have very 
low slope of regression and very low 
standard deviation.
• Forest which have experienced large 

disturbances would be expected to have 
higher CV than undisturbed forests.



Forest cover 2020 (draft)
Using Landsat time-series 
trajectories (Wang et al. 2019)

Forest cover 2020 (reference)
(Vancutsem et al. 2020)



Fragmentation

FAD : concurrent multi-
scale analysis at 5 fixed 

observation scales + 
multiscale summary

FOS : same as FAD 
analysis but at user-

defined single 
observation scale

3rd Approach, using Forest Area Density (FAD) tool and technics, 
GUIDOS Toolbox, Vogt et al. 2017, 2019 (FAO)

Fragmentation: measuring the spatial density of forest cover, Forest Area Density (FAD,
Riitters et al. 2002), at five observation scales using a moving window analysis with square
neighborhood areas of length 7, 13, 27, 81, 243 pixels.



FAD 7 FAD 13 FAD 27

FAD 81 FAD 243 multiscale



Thank you


