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Introduction

The normalized difference vegetation index (NDVI) is an 
indicator for vegetative productivity, greenness, and leaf 
area index1. It ranges from -1 to 1, where 1 is dense 
vegetation, 0 is bare ground, and <0 is water. 
NDVI was modelled using 4 bioclimatic variables selected 
in a forward stepwise linear regression: annual 
precipitation, precipitation of the driest quarter, temperature 
seasonality, and isothermality (daily/annual temperature 
range). 

Fig. 2:  Modeling 2050 NDVI predicts regional changes, where western tropical 
montane forests and northwestern desert habitats will have more vegetation and 
Central and northeast savannas will have less vegetation.
Fig. 3, Fig. 4: In 144 out of 247 parks, the entire area will experience 2050 
temperatures warmer than its present day range (20.0˚C to 24.7˚C on average). 
The majority of Kenya’s protected areas are projected to experience rainfall outside 
of its current range and higher temperatures by 2050.

Impacts on Wildlife
The diet composition and drought tolerance of large mammal 
herbivores is variable3. For example, buffalo are less capable 
of coping during drought periods, whereas impala alter their 
diet composition and foraging strategies in different seasons 
to accommodate changes in forage quality2. 
Decreases in future NDVI and vegetation productivity will 
present additional stress during dry season and can lead to 
die-outs in wildlife populations4. Different plant species also 
vary in their ability to resist moisture deficit, thus regions that 
experience drier conditions in the future will likely experience 
shifts in vegetation cover to more drought-adapted plants7.

Climate change by 2050 will produce diverse regional trends 
in vegetation across Kenya, but protected areas will 
generally experience more warming and extreme rainfall 
compared to the country as a whole.
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Background
Kenya is composed of a diverse range of ecosystems that 
are projected to experience regional wetting and drying in 
the coming decades1. Previous research shows that more 
than half of Kenya’s protected areas are already 
experiencing a combination of direct impacts from human 
activities and climate-driven changes in environmental 
conditions2. As these factors threaten to increase 
biodiversity loss, human resource requirements, and land 
use change in Kenya, it is imperative to gain a greater 
understanding of the intersection of these impacts in the 
coming decades.

Research Question
How will climate change affect environmental conditions 
and vegetation in Kenya’s protected areas by 2050?

Fig. 2 (L) 2000 average annual NDVI from MODIS (R) 2050 average annual NDVI projected from 
bioclimatic variables, key protected areas labeled as per Fig. 1. 
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One Sentence Summary

Study Area
Kenya’s 411 protected areas 
encompass over 12% of the 
country area (Fig. 1). 

Fig. 4 Average annual NDVI, temperature and precipitation for 2000 and 
2050 model projections in Kenya’s protected areas and across Kenya. 

Datasets
• MODIS composite monthly 

NDVI (2000)
• Worldclim bioclimatic 

variables
• Present day and 2050 

high emission scenario 
datasets

Implications for Conservation
Western Kenya is projected to have the most habitable 
conditions in 2050 for wildlife due to increases in vegetation, 
but this region is already largely occupied by cropland and 
urban areas.Protected areas in central Kenya will be at a 
greater risk of drought-induced environmental stress. This 
finding poses a difficult question for conservationists and 
land managers: what is the appropriate strategy for 
managing a protected area that is unlikely to be as habitable 
for wildlife in the next few decades? 
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Fig. 1 Map of Kenya and 
protected areas5,6

Protected Area

Fig. 3 Projected 2050 temperature (L) and precipitation (R) values that exceed present day ranges 
observed in each protected area. Total area (%) shown above.
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