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Variation and attribution of runoff over the upper reaches of Heihe River basin
LI Qiuju, LI Zhanling, WANG jie
(School o f Water Resources and Environment /| MOE Key Laboratory of Groundwater Circulation and
Environmental Evolution ,China University of Geosciences , Beijing 100083, China)

Abstract: Based on the hydrological and meteorological data and land types in the upper reaches of Heihe River basin, variations
and attribution of runoff over the study area were investigated using several statistical methods and Zhang Lu's empirical formu-
la under Budyko framework. The results showed that: The runoff increased significantly from 1960 to 2015 and changed abrupt-
ly in 1997 and 2004. The study period was divided into three stages: the base period of 1960-1997, the abrupt change period I of
1998-2004,and the abrupt change period II of 2005-2015; The changes of precipitation, potential evapotranspiration and perma-
nent glacial snow area were consistent with the changes of runoff to a certain extent. The increase of precipitation and the de-
crease of permanent glacial snow area had positive effects on runoff generation, while the increase of potential evapotranspiration
had negative effects on runoff generation; The contribution rates of precipitation, potential evapotranspiration and other factors
(mainly the permanent glacial snowmelt) to runoff changes during abrupt change period I were 149 % ,—83% and 34% , respec-
tively; and decreased to 138%.—35% and —3% , respectively, during abrupt change period II.
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Fig. 1 Overview of the upper reaches of Heihe River basin
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Fig. 2 Annual runoff at Yingluoxia Station from 1960 to 2015

over the upper reaches of Heihe River basin
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Tab.1 Trend and change points of annual runoff at Yingluoxia Station from 1960 to 2015 over the upper reaches of Heihe River basin
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Fig. 3 Mann-Kendall statistical curve for annual runoff from
1960 to 2015 over the upper reaches of Heihe River basin
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Fig. 4 Annual precipitation, temperature and potential evapotranspiration
from 1960 to 2015 over the upper reaches of Heihe River basin

AFAEAS 5, 1996 4R )5 Z 4R P X A 78 HUEC 1996 4F
DARTHE N T 41 mm(FK 2) . 1 240l Bk
A I RSy | W R I R SR RS Y e 1)
AL IR — B, 2 BB R B THRRE s H
B I AL B S AR IR R R B AR R
SRR L T AR AN 25 BR K AN R A 3B A K

JERE RS . SIRTH R A R B KSR &
AL AT RKE L . NIRRT . 4R 3 4
H T IFIE XS [ AR 4G A i 0 42 B LUCC 43 264k
RIS R AT LA H 19952000 4EHF5E
XA A AR LB R . B 1995 4R 440 km® 3K
2000 4EAY 265 km® I /DT 40 Y0, KIS FE
TR R PR DK N 25 1 i = b, e, 1995 4R DL
AU A VKO T 25 Hi TR R 24 o /K BT 60 2452000
FELUE AR AR 25 b T AR SR 20 9820 60 %6
PA b5 2004 4F Jig 7 AP O |25t T80 ARATS A 98 /0 (H
JEW G2 & 2015 4F, K A PR VK 25 b T AR O 2
67 km”, BI5R" BB FT P A & B SR T 3 4
WEvk) N R IB AR A . RIRTHEfE—E R
AR T S AL, TSI TR, 5
GRUST SR g S0 X B ] 3 3 A0 W 9 45 R — 3K
I FERI ST X AR T AR AR A IE R 43 o B T 2% SRR K
FITEAEZE BRSO, vk Rk S BN R AR 1k
EAWAAT Z A

%2 BALE1960—2015 FRK SENBERREFINEHREARBER

Tab. 2 Trend and change point of annual precipitation, temperature and potential evapotranspiration

series from 1960 to 2015 over the upper reaches of Heihe River basin
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Tab. 3 LUCC classifications of land use types at different periods of 1960-2015 over the upper reaches of Heihe River basin
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Tab. 4 Sensitivity coefficient and the contributions of different factors to annual runoff over the study area
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