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• Support the Gaborone Declaration for Sustainability in Africa 

(GDSA) countries in Natural Capital Accounting by developing a 

repeatable and easy-to-implement method for mapping of 

ecosystem extent at the national scale

• Pilot the methodology in four GDSA countries (i.e., Liberia, 

Gabon, Botswana, and TBD)

PARTNERSHIP GOALS



GDSA TARGETS

Natural Capital Accounting

- integrate the value of nature into decisions and policies

Sustainable Development

- sustainability reflected in national plans and production systems

Environmental-Economic Monitoring

- ensure decisions reflect change towards sustainability

Corporate Leadership

- accelerate the transformation to sustainability



ECOSYSTEM EXTENT 

MAPPING



REQUIREMENTS

• Ecosystem extent maps need to move beyond land-cover 
and capture the underlying ecosystems that provide services

• The maps should be directly applicable and support the 
development of other SEEA accounts

• The methods need to be replicable, transferable and easy-to-
implement at low cost
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LAND COVER MAPPING





























GENERALIZED 

DISSIMILARITY 

MODELING



GENERALIZED DISSIMILARITY MODEL

Biodiversity futures | Tom Harwood  &  Andrew Hoskins |  CSIRO

• GDM is a statistical technique for modelling compositional dissimilarity (beta diversity)

• It measures the proportion of species in a given biological group (e.g., reptiles) occurring at 
one location that do not occur at a second location – as a function of the environmental 
characteristics of these two locations.

• It is used to predict the compositional dissimilarity between any two locations within the 
region, regardless of whether biological data are available for these locations. 



BIEN DATASET FOR LIBERIA

Input species data used (BIEN, V. 4.1):

• 57,452 observations

• 4,166 unique species



X1 = Annual Mean Temperature
X2 = Mean Diurnal Range
X3 = Isothermality
X4 = Temperature Seasonality
X5 = Max Temperature of Warmest Month
X6 = Min Temperature of Coldest Month
X7 = Temperature Annual Range
X8 = Mean Temperature of Wettest Quarter
X9 = Mean Temperature of Driest Quarter
X10 = Mean Temperature of Warmest Quarter
X11 = Mean Temperature of Coldest Quarter
X12 = Annual Precipitation
X13 = Precipitation of Wettest Month
X14 = Precipitation of Driest Month
X15 = Precipitation Seasonality
X16 = Precipitation of Wettest Quarter
X17 = Precipitation of Driest Quarter
X18 = Precipitation of Warmest Quarter
X19 = Precipitation of Coldest Quarter
X20 = Soil bulk density
X21 = Soil clay content
X22 = Soil depth
X23 = Soil Ph
X24 = Soil silt content
X30 = Soil sand content
X25 = Elevation
X26 = Roughness
X27 = Topographic Position Index (TPI)
X28 = Terrain Ruggedness Index (TRI)
X29 = Vector Ruggedness Measure (VRM)
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RESULTS

(RAW OUTPUT)

• False color composite of 
the first three principal 
components (PCA)



ASSIGNING 

LABELS

Premontane ecosystems 

dominated by one dry season

Montane ecosystems dominated by 

one dry season

Lowland ecosystems dominated by 

two dry seasons

Lowland ecosystems dominated by 

one dry season
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COMBINING THE TWO PRODUCTS

http://jbdodane.com/


Inputs:
• Land cover map (13 classes)
• Map of potential distribution of ecosystems (4 classes)

Output:
• Combined map (23 classes)

Overlay 

matrix

OVERLAY ANALYSIS



COMBINED MAP 

(23 CLASSES)



SUMMARY

• The method developed in Liberia is a compromise between 
state of the art and easy-to-implement methodologies.

• We hope it will be applicable for other countries with minimal 
modifications; we plan to test it in Gabon and Botswana).

• Ground-truthing data and involvement of in-country experts is 
essential.



GABON – SNEAK PREVIEW

Input data (BIEN V 4.1):

• 109,722 observations

• 5,525 unique species



INITIAL GDM OUTPUT

• Unsupervised classification (n=15) 
of a GDM output based on spp. 
Records from public-access-BIEN, 
WorldClim bioclimatic variables, 
Africa Soils Atlas soil types map 
and NASA’s SRTM terrain data



STATE OF THE ART

It took seven decades to 

refine it .
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