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Fig.8 Comparison of simulated and observed values
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Water and Carbon Fluxes in a Rotation Cropland Ecosystem in the Yellow River

Irrigation District and Evaluation of Model Applicability

WANG Tingyu!, YANG Songlin?, WU Guanghui?, WANG Yunfei®, WANG Fugiang1®, JIAO Tianyi'

(1. College of Water Resources, North China University of Water Resources and Electric Power, Zhengzhou 450046, China;
2. Henan Yudong Water Conservancy Guarantee Center, Kaifeng 475000, China; 3. Zhengzhou University, Zhengzhou
450001, China)

Abstract: [ Objective] Water stress occurs frequently in the winter wheat-summer maize rotation system in the
Yellow River irrigation district, while its carbon sink characteristics remain unclear. This study combined long-term
flux observations with STEMMUS-SCOPE simulations to examine the variation in water and carbon fluxes in the
cropland ecosystem and to assess model applicability under complex irrigation conditions. [Methods] The study
was carried out in the People’s Victory Canal Irrigation District, a typical Yellow River irrigation district. Eddy
covariance data were used to analyze the variation in water and carbon fluxes in the winter wheat—summer maize
rotation cropland ecosystem. The coupled STEMMUS—-SCOPE model was then applied to simulate the dynamics of
these water and carbon fluxes. [Results] During the observation period, evapotranspiration (ET) in the People’s
Victory Canal Irrigation District was mainly controlled by net radiation (Rn). For both winter wheat and summer
maize, the mean diurnal pattern of monthly net ecosystem exchange (NEE) was “U”-shaped, whereas gross primary
productivity (GPP) and ecosystem respiration (Re) showed inverted “U”-shaped patterns. All three fluxes were
relatively stable at night and reached peak values around noon. Peak values showed short-term fluctuations under
temperature effects under the influence of temperature. The coupled STEMMUS—SCOPE model performed well in
simulating plant water and carbon fluxes under water stress. However, the model did not fully account for the effect
of soil moisture on soil respiration. As a result, its simulation accuracy for NEE was relatively low and still needs
improvement. [ Conclusion] This study clarified the diurnal dynamics of water and carbon fluxes in the winter
wheat—summer maize rotation cropland of the Yellow River irrigation district. It confirmed that the rotation system
acted as a strong carbon sink during the growing season. It also quantified the performance of the coupled
STEMMUS-SCOPE model under the complex irrigation and rotation conditions of the Yellow River irrigation
district. These results provide a reference for improving agricultural water use efficiency.



Keywords: STEMMUS-SCOPE model; water and carbon flux; eddy correlation; Yellow River irrigation area; winter

wheat/summer corn rotation farmland ecosystem
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