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Abstract: [Objective] This study aims to fully tap into this potential and provide a theoretical reference for
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enhancing the grain production capacity of regional cultivated land. [ Methods] Using climate and cultivated land
use data, the Thornthwaite Memorial model was applied to calculate the climatic production potential of cultivated
land. The spatiotemporal evolution characteristics of the climatic production potential of cultivated land in Henan
Province were analyzed using methods including Theil-Sen trend analysis, Mann-Kendall statistical test, and
coefficient of variation, as well as the constructed indicators such as total climatic production potential of cultivated
land and utilization rate of climatic resources. [ Results] (1) From 1990 to 2023, the average temperature and
precipitation ranges in Henan Province were 5.57~16.79 °C and 556.90~1 490.31 mm, respectively. The 10-year
average values showed a steadily increasing trend for temperature and a trend of first increasing and then decreasing
for precipitation. (2) From 1990 to 2023, the climatic production potential of cultivated land in Henan Province
showed a fluctuating increasing trend, with a multi-year average of 12 599.93 kg/hm?. Overall, it exhibited a
pattern of higher values in the south and lower values in the north, demonstrating significant spatial heterogeneity,
mainly characterized by low, moderate, and high fluctuations. (3) From 1990 to 2023, the total climatic
production potential of cultivated land showed a fluctuating decreasing trend, with an annual average of 143 million
tons and a coefficient of variation of 6.60% . The climatic resource utilization rate of cultivated land and major grain
crops (wheat, maize, and soybean) generally showed fluctuating increasing trends, with multi-year averages of
40.26%, 41.84%, 41.08% , and 14.15% , respectively. Moreover, significant differences were observed in the
changes in climatic resource utilization rates across different periods. (4) The climatic production potential of
cultivated land in Henan Province showed no significant increase, covering 72.07% of the area, widely distributed
in the central, eastern, north-central, and south-central regions of the province. Areas with extremely significant
decreases accounted for 6.47% , scattered across various prefecture-level cities but predominantly concentrated
around urban peripheries. [ Conclusion] The climatic production potential of cultivated land in Henan Province
exhibits significant spatial heterogeneity. Regulating crop distribution according to local conditions and enhancing
water and fertilizer retention capacity through soil improvement can further unlock the grain production potential of
cultivated land.

Keywords: climate elements; climatic production potential of cultivated land; Thornthwaite Memorial model;

spatiotemporal variation; Henan Province
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Fig. 4 Spatial variation of climatic production potential of
cultivated land in Henan Province (1990—2023)
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potential of cultivated land in Henan Province (1990—2023)
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