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Analysis of Impact of Extreme Climate on Farmland Nitrogen Surplus in
Middle Reaches of Yangtze River
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443002, China; 3.College of Economics and Management, China Three Gorges University, Yichang, Hubei 443002, China)
Abstract: [ Objective ] Extreme temperature and precipitation inhibit soil biological activity and crop growth, disrupt
crop nitrogen uptake and utilization, and lead to farmland nitrogen surplus under conditions of continuous nitrogen
application but impeded absorption, thereby threatening stable grain production and security. Understanding the
dynamics of extreme climate and farmland nitrogen surplus, and analyzing their relationship, is crucial for optimizing
farmland nitrogen management. [ Methods ] Based on meteorological data and yearbook statistics from 2010 to 2022
from the middle reaches of the Yangtze River, this study analyzed the spatiotemporal variation characteristics of

extreme climate from the perspectives of temperature and precipitation using the climate tendency rate analysis and
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Mann-Kendall (MK) abrupt change test. Nitrogen budget estimation was employed to quantify nitrogen inputs,
outputs, and surpluses, while the geographically and temporally weighted regression (GTWR) model was used to
explore the impact of extreme climate on farmland nitrogen surplus. [ Results] 1) Among climate indices, the number
of extreme high-temperature days exhibited an increasing trend, while the number of extreme low-temperature days,
as well as the frequency and intensity of extreme precipitation, showed decreasing trends. Spatially, extreme high
temperatures were concentrated primarily in the southeastern region, extreme low temperatures were more common in
the edge areas of Hubei Province, and extreme precipitation was more likely to occur in the eastern region. 2) Total
farmland nitrogen inputs and outputs in the study area showed a declining trend from 2010 to 2022. Nitrogen inputs
were mainly derived from synthetic fertilizer nitrogen (68.32% ) and manure nitrogen (16.70% ). In terms of farmland
nitrogen surplus intensity, the study area showed a slow increasing trend. The average annual surplus intensity in
Hunan and Hubei Provinces was relatively high, reaching 88.08 kg/hm” and 131.76 kg/hm?, respectively, significantly
exceeding China's average nitrogen load (62.8 kg/hm”). In contrast, Jiangxi Province had a lower surplus intensity.
3) Extreme high and low temperatures mainly exerted positive impacts on farmland nitrogen surplus in the southern
region, with average correlation coefficients of 0.36 and 0.33, respectively, while negative impacts were more
pronounced in Hubei Province. In contrast, extreme precipitation exerted relatively small overall impact. It showed a
positive correlation in the eastern region where extreme precipitation was frequent, but a negative correlation in Hunan
Province. [ Conclusion ] This study objectively analyzes extreme climate change and its impact on farmland nitrogen
surplus, and the findings can provide recommendations for developing regionally differentiated nitrogen management
strategies in the middle reaches of the Yangtze River.
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Fig.1 Overview of the study area
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Table 2 Parameter values of each component of nitrogen budget
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