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Evolution of light, temperature, and water resource suitability
and disaster risks for summer maize in the Huang-Huai-Hai
region over the past 60 years

ZHAO Xiulan, LV Houquan
( National Meteorological Center, Beijing 100081, China)

Abstract; To explore the impacts of climate change on climate suitability and the risk of agrometeorological
disasters for summer maize, we established a climate suitability index model and a risk index model based on daily
meteorological data from 84 meteorological stations and summer maize growth period observations from 56 agricultur-
al meteorological stations in the Huang-Huai-Hai region from 1961 to 2020. The results showed that over the past 60
years, during the entire growth period of summer maize in the Huang-Huai-Hai region, heat resources exhibited a
significant increasing trend, while precipitation and light resources showed a fluctuating decline. From 1961 to
2020, the climate suitability of summer maize in the region generally increased throughout most of the growth period
but showed a slight decline in the later stages. Notably, a continuous increase was observed over a 13-year period
from 1987 to 2000, demonstrating distinct phase characteristics. The temperature suitability throughout the entire
growth period exhibited a generally stable upward trend with fluctuations, while water and light suitability showed
an initial increase, remained stable in the middle stages, and declined in the later stages from 1961 to 2020. The
interannual trends of light, temperature, water, and overall climate suitability varied across different growth stages,
with distinct patterns of suitability and disaster risk. The 1970s experienced the worst temperature suitability, with

the highest risk of low-temperature disasters, whereas the 2010s recorded the best temperature suitability at 83.7.
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Water suitability was at its lowest in the 1960s and 2010s but significantly improved in the 1980s and 2000s. Across

all decades, climate suitability was the poorest in the 1960s at 71.8 and reached its highest at 75.7 in the 1990s,

which also had the lowest risk of agrometeorological disasters. Among different growth stages, the risk of agrometeo-

rological disasters was highest at the mature stage, followed by the seedling stage, and lowest at the tasseling and

silking stages, which had the best climate suitability throughout the entire growth period.

Keywords: summer maize; climate suitability; agrometeorological disaster index; Huang-Huai-Hai region
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Table 1 Temperature suitability of summer maize at different growing stages from 1961 to 2020
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