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Aims

To simulate the demographics and ranging behaviours of the 

Amboseli elephant population using satellite data to infer 

food availability.

Application

To predict the impacts of future climate change scenarios and 

management options on elephant populations.

Remote Sensing of Food Availability

‘Greenness’ measured using Normalised-Difference Vegetation 

Index (NDVI) from MODIS satellite.

Figure 1. Satellite NDVI image of Amboseli ecosystem

Vegetative biomass is food for elephants. NDVI calibrated against 

ground-based measures of biomass. Calibration extended to 

convert NDVI to food available across entire ecosystem.

Figure 2. Ground-based biomass and satellite NDVI time-series

Introduction

Elephant demographics and ranging patterns are largely 

determined by access to food and water. Knowledge of the 

spatiotemporal patterns of food availability should therefore 

allow prediction of the distribution and number of elephants in a 

population. Here, the patterns of food availability across the large 

time and spatial scales at which an elephant lives are obtained  

using remote sensing.

Elephant Energy Budget Model

• Individual-based model (IBM) parameterised and validated   

using data from Amboseli Elephant Research Project. 

• Elephants live in a spatially explicit and temporally evolving 

map of food availability. 

• Key demographic rates including age at first reproduction,    

inter-birth intervals and mortality should emerge.

Figure 3. Key processes underlying energy budget model

Elephant Movement Model

Movement decisions made by elephants relate to energetic and 

social requirements. However, strategies differ between groups, 

something not fully understood. The movement model will allow 

exploration of the processes underlying elephant ranging.
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