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• Rangelands are natural open landscapes 
used for gazing wildlife/livestock

• Rangelands are big (~54% of terrestrial 
area)

• Rangelands resources support ca. 1-2 
billion people

• Rangeland condition matters 
degradation/desertification processes –
though narratives are complex and 
contested  
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Productivity = carbon uptake 
through plant photosynthesis
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1. Rain Use Efficiency (RUE)

Ratio of productivity to rainfall

Temporal trends in productivity



2. Residual Trend Analysis
(RESTREND)

Trends in residuals from 
vegetation-rainfall linear model.

Temporal trends in productivity



3. Local Gross Primary 
Productivity Scaling

Divide all pixels in  the landscape 
into “land capability classes”.

Estimate potential productivity 
of each LCC using 90th 
percentile of all pixels.

Calculate ratio of observed to 
potential productivity for each 
pixel.

Temporal trends in productivity
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a b

RPI = a / b
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Evaluating RPI: Spatial

Local Productivity Scaling (k = 100)
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Local Productivity Scaling (k = 100) RPI

Evaluating RPI: Spatial









Summary
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Greater Amboseli Ecosystem

Henschel et al., 2018; Osipova et al., 2018
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Summary

•Relatively Productivity Index (RPI) works very well
•Already outperforming widely used RESTREND and RUE
•Very valuable for evaluating landscape management strategies ($$$!) 
•Quantile regression approaches have wider applicability

•Our future development pipeline
• Larger scale products

• Continental/Global extent
• Disseminating RPI products

•Guidelines for appropriate use
• Refined through consultation

•More comprehensive evaluations

• Improved modelling approach
• (covariates and training strategies) A.Cunliffe@exeter.ac.uk
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