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World Meteorological Organization (WMO) 2023 report:

“Africa bears an increasingly heavy burden from climate change 

and disproportionately high costs for essential climate 

adaptation “

Context

Drivers of biodiversity loss in Africa:

• Higher temperatures (Ahmadalipour & Moradkhani, 2020)

• Increased drought occurrences  (Kamali et al., 2024)

• Changing rainfall patterns  (Li & Chen, 2024)

• Rapid human population growth  (UN DESA, 2023)

Source: Convention on Biological Diversity



Amboseli Ecosystem

National Park Amboseli Ecosystem



Mosaic Project team visiting Amboseli Ecosystem in 2024

Amboseli 
Ecosystem

• Area size: approximately  5,700km2

• Semi arid and arid region 

• Local community: Maasai people who are pastoralists

Photos: Mosaic Project



Research Objectives

Identify environmental changes that affect animal

distribution and health within the ecosystem and

monitor these drivers using remote sensing

Develop a multi agent-based model to simulate the 

impacts of the environmental variables 

Simulate future trends of animal distribution and health and 

generate insights for resource management by local 

communities. 
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Identify environmental changes that affect animal distribution

and health within the ecosystem and monitor these drivers using

remote sensing

Indicators Raw Data Model input data Collection methods

Animal population and 

location
Aerial Count Analysis Location and population size

Phenology Sentinel 2 NDVI, EVI, MSAVI

Water sources Sentinel 2 NDWI

Human settlement
Sentinel 2/

Global Human Settlement 

Layer

NDBI

Barriers Sentinel 2 Fences, roads, Pipeline

Wildfires Sentinel 2, MODIS, FIRMS burned zones

Poaching Survey/Literature -

Predators Survey/Literature danger zones



Identify environmental changes that affect animal distribution

and health within the ecosystem and monitor these drivers using

remote sensing

DOI : 10.18167/GEODE/9390



Develop a multi agent-based model



Develop a multi agent-based model 

(Ayoub Ikhibi, 2026)





Elephant Model

21-25 May 2024 

Develop a multi agent-based model – preliminary results
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Conclusions / Perspectives

Remote sensing + ancillary data: to monitor

environmental changes and impacts on animal

distribution over large regions

+ spatial modelling: to explore the complexity of

multi-host networks

Perspectives: - dry season simulations + integration of other species

- Validation against observed wildlife and livestock movement
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