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 1. Quantify rates of change in land cover and use in and around 
nature reserves in a range of biomes. 

 2. Determine the consequences of this change for biodiversity. 

 3. Test the feasibility of monitoring future change using coarse-
resolution MODIS data.

Many nature reserves are located near human population centers.

The initial studies of land cover change using satellite imagery are 
striking in the rapid rate of land-use intensification in many 
regions of the world.

This land use intensification in the buffers around reserves may 
decrease the functional size of the protected areas and increase 
species extinction.
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The new MODIS sensor has high temporal resolution and moderate spatial 
resolution over large extents.  These data offer the potential to  map land 
cover over large areas.  We will:

 Evaluate the utility of MODIS for land cover mapping relative to Landsat;

 Use MODIS products to determine how representative land-use change 
in case study sites is of the surrounding regions.
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Case Study Sites

Yucatan Peninsula, Mexico

Nature Reserves: Calakmul BR 

Biome Type: Wet-dry tropical forest

Change (1970-2000): 

 Population grew 6.68 fold.

 Farms increased from 14 to >100.  

 Deforestation  rate of 0.3%/yr to 0.4%/yr.
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Nature Reserves: Flona Tapajós NF 

Biome Type: Tropical moist forest

Change (1970-95): 

 Deforestation rate of 40%. 

 Due to logging and agriculture.

Masai Region, East Africa

Nature Reserves: Serengeti, Kilmanjaro, and 5 others

Biome Type: Savanna

Change: 

 Human density increasing 4-7%/yr. 

 Nomadic pasturalism replaced by farming.  

 Non-migratory large mammals decreased by 60-70%.

Greater Yellowstone, USA

Nature Reserves: Yellowstone and Grand Teton NP 

Biome Type: Temperate coniferous

Change (1970-1995): 

 Rural homes increased by 400%.

 >70% if lowland riparian forests are near rural 
development.  

 Human-caused death of grizzly bear is increasing.

Species Area Relationships

Larger areas (A) have more 
species than smaller ones 
(B) which have more species 
than isolated fragments (C).  
The species area 
relationship predicts that 
species richness will drop as 
a given area is isolated from 
surrounding habitats.  We 
will use this relationship to 
predict changes in species 
richness associated with 
land cover change around 
reserves. (From Brooks et 
al. 1999)

Wildebeest migrate over the 
vast Serengeti-Mara 
Ecosystem.  Conversion of dry-
season habitats (B) to wheat 
fields has contributed to a 75% 
decline in the wildebeest herd 
in Masai Mara. (From Serneels 
and Lambin 2001).  We will 
model change in wildlife 
abundance associated with 
changes in key habitats.

Spatially-explicit population models will be used to evaluate 
wildlife viability.  In Yellowstone, for example, wildlife species are 
concentrated in hotspots (red) at lower elevations. Rural 
development is rapid in near hotspots, favors exotic predators, 
and reduces reproduction of native birds. Low elevation hotspots 
that were likely population source areas are now population 
sinks.  The remaining population source areas in protected areas 
are too small to ensure viable populations.         

Approaches to be Used for Biodiversity Analyses:

Archaeological site
Former rice project
Settlement
Road
Study area boundary
National boundary
Ejidos under study
Nuclear zone
Calakmul Biosphere 
Reserve
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