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Climate extremes have a strong
impact on global agricultural
yields
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Wheat harvest in England (photo: Peter, www.Z5ckr.com)

Climate extremes, such as droughts or heat waves, will occur more often, last longer and
become more intense. It is important to understand how this impacts crop yields on a global
scale so the resilience of the global food system can be enhanced. The vulnerability of crop
yields on a global scale has been assessed for the period 1961 to 2008, and for the four
major food crops maize, soybeans, rice, and (winter and spring) wheat. According to the
authors, their study is the first global study on climate extremes impacts on crop yields
based on yield data at sub-national scale.

Climate explains half of yield variability maize and spring wheat

Their results show that almost half of the variability in global maize (49%) and spring wheat
(46%) yields can be explained by climate variability and climate extremes during the growing
season. For the variability in rice and soybean yields this is about one quarter (rice: 28%) to
one fifth (soybeans: 20%). More than half of this explained yield variability for maize, rice


https://www.flickr.com/photos/peter_curb/14967139872/in/photolist-oNAveJ-fmtwtz-8xknD2-2a5UxUt-6K7jMx-g93a4J-mCuGy7-ahaqkE-23uwCC6-wyXVSx-24RHCDi-F9JwGe-6bPs36-23uzjfP-KqSBqU-24RmbhT-28ggi2A-23LSyAS-23uzsjV-GEKCqE-G3XVxf-cWE6cy-f52noa-mGyfT-hqg5hb-HfKLDq-26VrtQj-CzJNJP-gnUUN9-26Vrtzu-eD1iZa-fvg7Et-hbxcKj-aa23Hz-onzrt6-bCvm6a-oFAke6-7efDgp-bim72M-6BNkbN-fLuxJJ-acDs1z-hd1hkP-3dKA2T-oGjn56-6U9qpm-oM9j9A-9Gvvi4-hbx2kk-bT239F/

and soybeans, and nearly half of it for spring wheat can be related to climate extremes.
Yield variability that cannot be related to climate variations is due to several other factors,
such as soil properties, management decisions (irrigation rate, fertiliser use) and market
factors.

For winter wheat the observed yield variations can be explained only for a minor part by
climate variability and climate extremes. This is likely due to the comparatively long growing
season spanning several seasons.

Temperature more important than precipitation

Variations in temperature are more important as a driver of yield variations than variations in
precipitation (such as extreme precipitation or drought). Possibly, droughts only instuence
yields if they occur at larger spatial and temporal scales than the ones in this study, or
droughts should be deftned différently (as hydrological or agricultural droughts) than the
deftnition used in this study (meteorological droughts). Anyway, the negative yield effécts of
high temperatures are intertwined with water stress and can be mitigated by irrigation.

Hotspot regions

Hotspot regions that are critical for global food production and particularly susceptible to the
effects of climate extremes include North America for maize, spring wheat and soy
production, Asia in the case of maize and rice production, and Europe for spring wheat
production.

Source: Vogel et al., 2019. Environmental Research Letters 14.
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