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Old maps and new climates: 
Potential natural vegetation maps for conservation and sustainable use of 

biodiversity in eastern Africa 

Lars Graudal1, Jens-Peter B. Lillesø1, Paulo van Breugel2, Roeland Kindt2, Mike Bingham3, Sebsebe Demissew4, Ib Friis5, Cornell Dudley6, James H. Seyani7, Francis Gachathi8, James Kalema9, 
John W. Mulumba10, Mary Namaganda10, Heriel N. Moshi11, Henry J. Ndangalasi11,  Frank M. Mbago11, Minani Védaste12 and Christopher K. Ruffo12 

Global climate change and current agricultural practice affect nat-
ural vegetation, and agricultural production and potential through-
out the world. Changes in the distribution and conservation status 
of  ecosystems and species and in the livelihoods of  people are 
among the consequences.

Potential natural vegetation maps allow to map, analyze and 
model the variation in climatic conditions at a higher resolution 
than with climatic and species distribution point data alone. De-
tailed analysis of  the climatic distribution within natural and culti-
vated areas together with habitat suitability mapping of  hundreds 
of  important woody species will allow projecting the impact of  
climate change both on cropland and natural vegetation and con-
tributing to the design of  adaptive strategies of  rural people.

The results that are shown here are examples of  the types of  
maps and analyses that the VECEA (Vegetation and Climate 
Change in Eastern Africa) project will produce close to its com-
pletion in 2010. 

SUMMARY

An international team of  researchers from the 7 target countries 
(Ethiopia, Kenya, Malawi, Uganda, Rwanda, Tanzania and Zam-
bia) together with scientists based in Denmark and Kenya pro-
duced potential natural vegetation maps for each country. 

Potential natural vegetation is defined as “the vegetation structure 
that would become established if  all successional sequences were 
completed without interference by man under the present climatic 
and edaphic (soil) conditions”. Potential natural vegetation maps 
were inferred by combining detailed vegetation maps that were 
available for most of  the countries, such as the vegetation maps 
produced by Trapnell et al. (1966-86) for Kenya, Fanshawe-
Edmonds for Zambia (1976) or Langdale-Brown et al. (1964), 
with the knowledge of  experienced botanists with the distribu-
tion of  vegetation within their countries. For Ethiopia, where a 
detailed vegetation map was not available at the start of  the proj-
ect, a new potential natural vegetation map was created and will be 
published next year (Demissew, Friis and van Breugel). Each map 
is associated with a species database that documents the occur-
rence of  tree species in each vegetation type.

The potential natural vegetation types are nested within a physio-
gnomic (“vegetation structure”) vegetation classification system 
that includes classification levels such as forest, woodland and 
bamboo (figures 1 and 3). An overlay with the GlobCover version 
2.2 maps shows that cultivated areas consist of  different types of  
potential natural vegetation types (Figure 2). This finding im-
plies that potential natural vegetation maps can be used for 
different types of  landuse planning exercises, such as plan-
ning for biodiversity conservation or for the selection of  tree 
species that are ecologically suitable for specific areas. 

Potential natural vegetation maps can also be used to plan for 
future conditions. We combined current climate data sets with 
suitability modelling approaches (including maximum entropy 
and boosted regression trees) to infer the suitability distribution 
of  each potential natural vegetation type (Figure 3). This allows 
us to project the changes in suitability distribution under differ-
ent climate scenarios (Table 1). 

Rockefeller Foundation has provided financial support towards the 
VECEA project. Jonathan Timberlake and Paul Smith from the 
Royal Botanic Gardens of  Kew have provided technical support to 
a VECEA workshop.

Figure 1. The physiognomic distribution of potential natural vegetation types in 
Ethiopia, Kenya, Malawi, Uganda, Rwanda, Tanzania and Zambia. 

Figure 2. The potential natural vegetation types (physiognomic classifica-
tion as in Figure 1) of areas that were classified as complete cropland (100% 
transparent mask) or mixtures of cropland and other types of landcover (50% 
mask) according to the GlobCover Land Cover 2.2 map.
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Figure 3. Predicted suitability maps for (a) dry forest, (b) moist intermediate forest and (c) moist montane forest for the VECEA area obtained from Maximum Entropy 
modelling under current climatic conditions. The hatched areas give the actual mapped distribution of these forest types. The climate variables used in the model were: 
annual mean temperature, mean diurnal range, isothermality, temperature seasonality, max. temperature of warmest period, min. temperature of coldest period, tem-
perature annual range, mean temperature of wettest quarter, mean temperature of driest quarter, mean temperature of warmest quarter, mean temperature of coldest 
quarter, annual precipitation, precipitation of wettest period, precipitation of driest period, precipitation seasonality, precipitation of wettest quarter, precipitation of dri-
est quarter, precipitation of warmest quarter and precipitation of coldest quarter, from WorldClim (www.worldclim.org). 
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Table 1. The modelled average suitability under current and projected climate conditions within and outside the mapped potential 
natural vegetation types moist montane, moist intermediate and dry forest. Projected monthly rainfall and minimum and maximum 
temperature at a resolution of 2.5 arc minutes were obtained from WorldClim and used to calculate 19 bio-climatic variables (see 
Figure 3). The projections used are based on the HADCM and CCMA models for the emission scenarios A2 and B2. Both scenarios 
assume a world more divided. The B2 assumes lower levels of economic development (more ecological friendly) than A2.
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