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Abstract Heat stress has posed a major threat to maize growth. In this paper, the authors analyze the impact of summer
extreme high temperature on maize yield at provincial scales in China. Results show that in 18 provinces, the maize yield
would decrease dramatically from —1.56% to —15.06% for each standard deviation increase in extreme high temperature
days, especially in Northeast China and North China. Further analysis indicates that extreme high temperature days in
both Northeast China and North China appeared to increase abruptly in the middle to late 1990s. For Northeast China and
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North China, when the geopotential height anomaly at 500 hPa is positive, the weather is clear, which is conductive to the

increase in solar radiation and favorable for the occurrence of high temperature. Looking at wind fields in the lower levels,

westerly winds often prevail in Northeast China especially in Heilongjiang Province. Strong zonal circulations can block

the invasion of cold air mass from high latitudes. For North China, warm temperature advection by southerly winds is

dominant, which is favorable for the formation of extreme high temperature. The key oceanic region that has significant

impacts on extreme high temperature in Northeast China is the Kuroshio region, while the main oceanic region affecting

North China is the equatorial eastern Pacific. Positive anomalies in this region would lead to eastward shift of the western

Pacific subtropical high. With insufficient supply of water vapor and strong downdrafts, North China is prone to high

temperature weather.
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indicate negative values that are statistically significant (insignificant) at the 0.01 level. Red shadings indicate positive correlation, the white represents areas of

The correlation map between year-to-year increment of heat stress index (Alye,) and maize yield (Ay) at provincial scales. Dark (light) blue shadings

missing data. Note: Sichuan Province and Chongqing City were taken as one single region for statistical analysis
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Fig. 8 Composite differences in (a) geopotential height (units: gpm) at 500 hPa and (b) wind field (units: m s ') at 850 hPa between years of higher and lower

heat stress indices in Northeast China. The shadings represent values statistically significant at the 0.05 level
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