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Background

Due to global supply-and-demand interconnections, the food commodity sector is highly vulnerable to extreme weather events and 

climate change. Many low-income countries depend on winter wheat production in key regions like Russia, the U.S., and Ukraine, 

highlighting the need to assess climate change impacts on trade flows. Climate change is expected to shift suitable areas for winter 

wheat cultivation, particularly through a northward shift in agricultural climate zones, altering established growing patterns and trade 

flows in those countries. This shift may lead to a loss of farming areas in southern latitudes, impacting global food security by 

changing export volumes and influencing local agricultural commodity prices linked to global markets. In our analysis, we assess the 

change in growing patterns of winter wheat for selected regions in Russia, using different scenarios of IPCC data and a selected set of 

key vulnerabilities defining winter wheat growth.

Data sources + processing pipeline

▪ Growing degree days 

reaching sum of 1600°C

▪ Precipitation sum

▪ Days > 10°C in Oct
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Growth Indicator Calculation

Official yield statistics for 

model training (2007-2022)

Growth indicators as result for 

different climate scenarios 

until 2100 and as input for 

yield prediction and change 

analysis.

Predicted yield per geogr. unit 

for different climate scenarios 

until 2100.

▪ERA5 reanalysis dataset

(temperature, precipitation, dew point 

temperature, wind speed), 9x9 km²

▪CMIP6 climate projections

(AWI-CM-1-1-MR; SSP1-2.6, SSP2-4.5, 

SSP5-8.5 scenarios; temperature, 

precipitation, wind speed, pressure, 

humidity), 100x100 km²

▪Time frame: 2007 – 2100

Growth indicators Yield prediction

A potential shift of suitable growing areas towards the inner parts of Russia also leads to an increased logistical effort (no direct 

access to the world‘s oceans, less infrastructure available), not only for transporting wheat from but also bringing machinery and 

fertilizers towards these areas, having impacts on global food security.

As an outlook, we plan to use the CORDEX (Coordinated Regional Climate Downscaling Experiment) data with a resolution of 11 km 

for the CMIP 6 scenarios to counteract the coarse resolution of the now used climate projections. We would also like to take this 

opportunity to express our deepest gratitude to each and every institution providing open data.

By the decade 2070-2080, 

Novosibirsk oblast has reached 

suitable conditions for growing 

winter wheat (reaching of necessary 

temperature sum, sufficient 

precipitation and sufficiently warm 

days for sowing in autumn), 

comparable to nowadays Rostov 

oblast. The latter however, becomes 

warmer and dryer, with more warm 

days in autumn increasing the risk 

of overgrowth.
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Change in percentage of winter wheat 
yield for 2070-2080 compared to 2014-2024

The change reflected in the 

growth indicators can be also be 

found in the yield predictions. 

The „high emission scenarios“ 

SSP2-4.5 & SSP5-8.5 show a 

northward shift of suitable winter 

wheat regions due to increased 

potential yields in the future. An 

active emission management like 

in SSP1-2.6 however leads to 

lower yields in the northern part, 

underlining the significant impact 

of climate change in the near 

future.
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