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Impacts of Climate Change and Human A ctivities on Runoff in the Upper Reaches of Jinghe River
DANG Su zhen, DONG Guo tao, JIANG Xiao hui, HE H ong mou, ZH ANG Werr ge
( Yellow River Institute of Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003, China)

Abstract: The impacts of climate change and human activities on the runoff in the upper reaches of the Jinghe River Basin were

investigated using the climate elasticity method based on the hydrological and meteorological data from 1973 to 2012. T he re

sults show ed that the annual runoff decreased significantly with a rate of — 13.1 mm/10a and an abrupt change occurred around

year 1985. The climate change accounted for 36. 8% ~ 43. 8% to the decreasing in runoff, while human activities accounted for

56 2% ~ 63. 2% . Both of the dimate change and human activities can result in the decline of runoff in the upper reaches of the

Jinghe River Basin, but human activities played a dominant role.
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Fig. 1 Distribution of gauging stations in the study area
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Table 1 Formula for annual actual evapotranspiration

estimation based on the Budyko hypothesis
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Fig.2 Longterm trend and abrupt change point of precipitation (P), potential evapotranspiration (Ep), and runoff ( Q) in upper reaches of

Jing he River Basin (Dotted line in left represents long-term average values, and dotted line in right indicates significance level of 0. 01)
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Table 2
of precipitation (P), potential evapotranspiration

(Eo), and runoff (Q) in upper reaches of Jinghe River Basin
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Table 3 Variations of precipitation ( P), potential

(Eo)~

evapotranspiration ( Eq), runoff (), and dryness index (9

in upper reaches of Jinghe River Basin

g P/mm E ¢/ mm Q/ mm TR
1973- 1985 605.7 829.3 84.5 1. 40
1986- 2012 567. 8 833.7 50. 4 1.54
Y AR R -37.9 4.4 - 34.1 0.14
B (%) - 6.3 0.5 - 40.3 9.48
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Table 4 Proportional im pacts of climate change and human activities on variation of runoff in upper reaches of Jinghe River Basin

Tk & &, AQp/mm  AQp/mm  AQ¢/mm  AQy/mm AAQQ"(%) AAQ—J(%)
Schreib er[ 1904] 2.49 - 1.49 - 133 - 0.63 - 13.9 -20.2 40.7 59.3
OF dekop[ 1911] 2.67 - 1.67 - 142 - 0.71 - 14.9 - 19.2 43.8 56.2
Budyko[ 1948] 2.57 - 1.57 - 137 -0.67 - 14.3 - 19.8 42.1 57.9
Turd 1954] and Pike[ 1964] 2.49 - 1.49 - 133 - 0.63 - 13.9 - 20.2 40.7 59.3
Fu[ 1981] 2.26 - 1.26 - 120 - 0.53 - 12.6 - 215 36.8 63.2
Zhang et al. [ 2001] 2.47 - 1.47 - 131 - 0.62 - 13.8 -20.3 40. 4 59.6
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