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Fig. 2 Spatial distribution of mean annual potential evapotranspiration, precipitation, aridity index and

sensitivity coefficient over Yangtze River basin during 1961—2010
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Table 1 Comparison of relative change of runoff based on observed discharge data and formula derived from Budyko hypothesis

F s P;/mm P,/mm Ey /mm Ey/mm B AR/R R,/mm R,/mm
BT 1202.7 1106. 1 821.4 854.4 0.701 -0.165/-0. 132 614.3 533.1
L 876.8 840. 6 858.4 901. 4 1.220 =0.153/-0. 147 344.9 294.1
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Fig. 3 Temporal variability of annual precipitation and potential evapotranspiration in the sub-basins of Yangtze River
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Fig. 7 Relative change of precipitation and runoff for three future periods
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Prediction of future runoff change based on Budyko
hypothesis in Yangtze River basin*
GUO Shenglian', GUO Jiali'*, HOU Yukun', XIONG Lihua', HONG Xingjun'

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science ,Hubei Provincial
Collaborative Innovation Center for Water Resources Security, Wuhan University, Wuhan 430072, China;

2. College of Hydraulic and Environmental Engineering, China Three Gorges University Yichang 443002, China)

Abstract: The calculation formula of annual runoff change was derived based on Budyko hypothesis. The spatial dis-
tribution laws of annual mean potential evapotranspiration, precipitation, and aridity index as well as sensitivity coeffi-
cient over Yangtze River basin were analyzed. The outputs of global climate model BCC-CSM1-lunder RCP4. 5 emis-
sion scenario was combined with LS-SVM statistical downscaling method to predict future temperature, precipitation
and runoff changes in Yangtze River sub-basins. The observed hydrological data series of Wujiang and Hanjiang sub-
basins were used to verify Budyko formula for estimating relative runoff change. The results show that precipitation is a
dominant factor affecting runoff change; the relative runoff change values are different in each sub-basin and the lar-
gest change value is around 10% ; The relative runoff changes increase in the north bank and decrease in the south
bank of Yangize River basin during three future periods, i.e., 2020s (2010—2039),2050s (2040—2069) and
2080s(2070—2099). The proposed methodology provides a new approach for runoff prediction in large scale basin

and un-gauged region.
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