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1.Ecosystems, including vegetation, provide important 

services to the population and environment

2.Distribution and productivity of vegetation are likely to 

change under changing climatic conditions

3.How vegetation zones can change in the 21st century?

4.How vegetation productivity can change?

Overview
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Dryness index, D= SumT>5 / SumR

Statistical vegetation zones model
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(Anisimov et al. 2017) 
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Climatic limits of the vegetation zones
(Anisimov et al. 2017) 
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vegetation zones shift

(Anisimov et al. 2017) 
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NDVI-based biome productivity model (Anisimov et al. 2017)

NDVI variations in 4 sectors in the NH 



NDVI-based biome productivity model (Anisimov et al. 2017)

Correlation of NDVI with climate predictors



Projected GPP changes for biomes in 

4 sectors (in NDVI units)

Difference between observed 

and calculated NDVI for the 

1982-2015 period, (%)

(Anisimov et al. 2017) 



NDVI-based biome productivity model (Anisimov et al. 2017)

Projected NDVI changes
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1 – fixed vegetation zones;

2 – adjusted vegetation zones;

3 – difference (2)-(1) 

GPP changes,  g C/m2



Projected biome areas and GPP changes



1. NDVI data indicate general rise of the biome productivity in the 

extra-tropical zone of the Northern Hemisphere with positive 

trends up to 10% per decade in the tundra area.

2. NDVI changes correlate with climate predictors, such as 

summer temperature sums and precipitation.

3. By mid-21st century biomes are likely to shift northward in 

response to climatic change.

4. Projected increase in GPP is estimated at +1.3 Pg C/y for the 

fixed distribution of the vegetation zones and at +3.2 Pg C/y for 

the adjusting vegetation zones.

5. Photosynthetic carbon uptake due to increasing GPP and 

northward advancement of the productive biomes is likely to 

fully compensate the projected increase in carbon emission.

Conclusions


