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Figure 1 The Kuye River catchment and locations of the
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Figure 2 Trends of annual runoff and sediment changes in the Kuye River catchment, 1955-2015
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Table 1 Trend analysis of annual runoff and sediment discharge in

the Kuye River catchment
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Figure 3 Abrupt change of annual runoff and sediment in the Kuye River catchment, 1955-2015
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Table 2 Effects of climate change and human activities on runoff in

the Kuye River catchment

T] T’Z
[ 7K & /mm 396.47 364.11
WTEZE UKL /mm 1037.42 1056.07
W RIS n 1.26 1.85
AR, /mm -10.48
AR, /mm -1.19
AR, /mm -51.30
ne 1% 18.53
N /% 81.47
50,
45}
40l
Has|
I 30,
2250
4=v
220!
Bk 15}
10}
50
0
0 5000 10000 15000 20000 25000
ERPE/K B/mm

B4 19552015 FEE MR KE- ML ENRR ML
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River catchment, 1955-2015
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By b H /0 B DTS R 3.59%F196.41%., A2
TG SR YD 1 STk K AR AR,
K A R IE A T R R /D T s v
[ /D T =K, il RE S A S R S
TR = AR, R, IR P RS T
R AR ORI RN T kR R SR I R I Bk A
T AR

TULUERRE

Table 4 Previous studies on runoff change in the Kuye River catchment

Stz 3 i S b . . WAL TR %

P 3 W5 GRAE I, piRiS Tt [Ey— kT
Zhao &5 1954—20104F 1996 4F- FET Budyko 7K -k 1997—20104F 10.3 89.7
Zhao %09 1997—2010 4 1999 4 EBeaE)ErS 2000—20104F 153 84.7
Ty A 1955—20124F 1996 4F: A MRS 1997—2012 4F 10.4 89.6
EN'S 1955—20154F 1996 4% M R0k 1997—2015 4F 18.5 81.5
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Quantification of the influencing factors of runoff and
sediment discharge changes of the Kuye River catchment
in the middle reaches of the Yellow River

LI Huijuan™?, SHI Changxing', MA Xiaoging"?, LIU Wei"?
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Kuye River catchment is located in the soft sandstone area of the middle Yellow
River where the ecological environment is extremely vulnerable. It is one of the principal sources
of coarse sediment in the middle reaches of the Yellow River. The runoff and sediment load of the
river have been changing considerably in recent decades. Therefore, it is of great significance for
improving the catchment management of the middle Yellow River to explore the impacts of climate
change and human activities on runoff and sediment discharge in the Kuye River catchment. In
order to reveal the long-term variations of runoff and sediment discharge of the Kuye River, this
study analyzed the runoff and sediment discharge series from 1955 to 2015 using non-parametric
Mann- Kendall test and three kinds of abrupt change test, and estimated the contribution rates of
climate change and human activities, respectively, using elasticity method based on the water
balance model and double mass curve method. The results show that annual runoff and sediment
discharge had a significant decreasing trend and the jump points occurred in 1996. The relationship
between runoff and sediment discharge has changed significantly since 2012. Compared with the
reference period (71: 1955-1996), the contribution rates of climate change and human activities to
annual runoff reduction are 18.53% and 81.47%, respectively. The contribution rates of climate
change and human activities to annual sediment reduction are 3.59% and 96.41%, respectively.
Human activities, mainly vegetation restoration and coal mining, are the most important reasons
that caused the reduction of annual runoff and sediment load in the Kuye River. Considering that
intended and unintended human interferences in the Kuye River catchment have greatly reduced
not only the sediment yield but also the inadequate water resource, it is a question of how to
achieve ecological protection and high quality development by planning future soil and water
conservation projects and adjusting the industrial structure in the context of global climate change
with reference to previous governance effects.

Key words: Budyko hypothesis; precipitation; potential evapotranspiration; human interference;
runoff and sediment discharge change; rich and coarse sediment area; Kuye River; middle reaches
of the Yellow River
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