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Monthly scale actual evaporation simulation and attribution

analysis in Gan River Basin from 1961 to 2020

Ji Guangxing', Liu Zhipei', Gao Hongkai*, Chen Weigiang',
Huang Junchang', Zhang Yali', Guo Yulong', Chen Yinan'
(1.College of Resources and Environmental Sciences, Henan Agricultural University , Zhengzhou, Henan 450046,
China ; 2.School of Geographic Sciences, East China Normal University s Shanghai 200241, China)

Abstract: [ Objective | The aims of this study are to investigate the change rule and distribution characteristics
of actual evaporation in Ganjiang River Basin on monthly time scale and the contribution of different factors
to actual evaporation, and to provide theoretical basis for ecological environmental protection and efficient
utilization of water resources. [ Methods] Based on the runoff data of Waizhou hydrological station in Gan
River Basin from 1961 to 2020, the abrupt year of runoff was determined by Mann-Kendall and Pettitt
mutation point test methods. Secondly, for calculating monthly scale actual evaporation data, the ABCD
hydrological model was employed to simulate the runoff change process during the base period and the
mutation period. Next, the Mann-Kendall test with trend-free pre-whitening (TFPW-MK) was applied to

examine the variation trend and intra-annual distribution characteristics of monthly scale actual evaporation.
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Finally, the monthly scale Budyko model was used to analyze the attribution of monthly scale actual
evaporation changes. [ Results ] (1) The mutation year of runoff was 1991. (2) The actual evaporation in
February, March, April, June and September showed an upward trend, and the actual evaporation in the
remaining months showed a downward trend. Among them, actual evaporation in February and March
increased significantly (»<C0.05). (3) The actual evaporation in the Gan River Basin showed a single peak
distribution, and the actual evaporation reached to the maximum near July. (4) Climate change had led to an
increase in monthly scale actual evaporation. Human activities had led to a decrease in monthly scale actual
evaporation. [ Conclusion ] The actual evapotranspiration in the Ganjiang River Basin showed a trend of
increasing and then decreasing, and the contribution of climate change to the actual evapotranspiration
showed a positive effect. The contribution of climate change to actual evapotranspiration was positive, while
the contribution of human activities to actual evapotranspiration was negative.

Keywords : actual evaporation changes; climate change; human activities; ABCD hydrological model; monthly
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Fig. 1 M-K mutation test of runoff in Gan River Basin
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Table 3  Fitting parameters and results of

Budyko model in base period
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Table 4 Attribution analysis of actual evaporation

on monthly scale
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