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Introduction 
Millions of people depend on the African rangelands for 
their livelihood. Understanding how the primary 
productivity (the rate which plants and other autotrophic 
organisms produce organic compounds) of these 
ecosystems is changing in response climate change and 
extinction of native herbivore species is important for 
future land management and planning in this area. 
Productivity can be measured in a number of ways, 
including with spatially-obtained vegetation indices. Here, I 
compare on-the ground measurements  of productivity to 
vegetative index measurements to see just how accurate 
vegetative indices can be.  

Measuring Plant Productivity 
On the ground 
Plant productivity is difficult, expensive and labor-intensive 
to measure. It can be measured through collection, such 
as harvesting, drying, and weighing all plants in a given 
area. 

Using Spatial Analysis Tools 
Vegetation indices such as the Normalized Difference 
Vegetation Index (NDVI) and the Soil-Adjusted Vegetation 
Index (SAVI), compare the ratio of red light reflectance to 
infrared reflectance of multispectral imagery as a proxy for 
vegetation.  

NDVI (left) and SAVI (right) compare ratios of red (VIS) to infrared (NIR) 
light to predict productivity. 

Methods 
On the Ground 
• All biomass measurements were collected at Mpala 
Research Centre in Laikipia District, Kenya. 
• Aboveground biomass was measured three times over a 
period of 10 months between from a total of 36 1-hectare 
experimental plots.  
• Each of the 36 plots contained a randomly placed 0.7m x 
0.7m cage that prevent access by mammalian herbivores. 

Remote Sensing Analysis 
• NDVI and SAVI were calculated for each of the 36 1-HA 
experimental plots from Quickbird satellite imagery. 
• NDVI and SAVI were then recalculated only using the 10-
m circular diameter surrounding each cage location. 

Measuring plant productivity on the ground  

• Vegetation indices such as NDVI and SAVI are not good 
predictors of on-the-ground productivity. 
• No significant relationships between ground 
measurements of productivity and vegetation indices. 

What are vegetation indices are actually 
measuring? 
• Supervised classification analysis in Multispec. 
• Each of 36 experimental plots were classified into three 
categories: grass, tree canopy, and bare soil. 
• Previously-obtained plot NDVI was then compared to 
percentage tree canopy, grass, and bare soil. 

Results and Implications 

• Together,  percentage bare soil and tree cover predict 
80% of the variation in NDVI. 
• However, these categories can’t capture variation in 
vegetation height. 
• Thus, vegetation indices are good for 
obtaining baseline data on densities of trees 
and bare soil, but ultimately fail at capturing 
finer-scale differences in productivity. 

A supervised classification in Multispec with all pixels of image assigned 
to tree canopy (dark green), grass (light green) or bare soil (tan).  
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