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Fig.1 Location of the study area and hydrologic stations
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Fig. 2 Changes of annual mountainous runoff and

consumption during 1956-2009
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Tab. 1 Calculation results by Fisher classification method

FIES (i HEX AR
g4 Sy X ] P P B e )
2 1~19,20~54 1975 1~19,20~54 1975

3 1~19,20~47,48~54 1975,2002 1~19,20~32,33~541975,1988

ZE4r Fisher e o #1455, v ARG 2 1
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SRINZE R 21975-1988 4F , A2 1% Sh %2 152
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Fig. 3 Trend of the relativistic consumption rate in the

midstream of Shiyang river during 1956-2009
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Fig. 4 Double mass curve of runoff consumption and inflow
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T, HE 1 25% K F-2Z 8 AT L, 78 5L
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R 2 1975-2009 F A 50 RiFRiR IR

KR, 29 7 58.4% (KT A, 2001), PRIt T /K iY
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W, BEE MU H 1965 4F 19 156 HR A3 31 1976 4F i
F) 3000 Z2 B, VG 755 /K 28 R R 55 7K J3E AL e e 30 1) AH
YA FE A2 K IE S g rh, H AR R i
BEARIBEG  AHE K & 10 AR B3 i 1 f% . oA F
TR AR T AR i A AR — S R AR R AR TE 1975
AR X S R

A3 AT 20 20 80 4F AR AT 90 A4 Y 42 I 11 RE 4
fiE, N 2 FE 5 TR AT LA, 90 4RI AN 263 Bl5e
M B i 1455 | 1995-1999 4% H5 i it ik 3] 6.33 /2 m’/
a, RIK ALY 62.31%9 Hiie NS Il AR, iX 3R W] 90
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Tab. 2 Quantification of runoff consumption in the midstream of Shiyang river during 1975-2009

_— LR A m PiAE R m’ AR FE ASCHE SRS
N3 .
JPE PR SP{E A /% MWLM TURE% IR m SRR %
1975-1979  12.43 12.82 9.57 6.34 76.97 3.62 37.82 5.95 62.18
1980-1984 1228 12.82 9.74 6.26 79.30 4.01 41.22 5.72 58.78
1985-1989  12.42 12.82 10.02 6.33 80.71 4.09 40.80 5.93 59.20
1990-1994  11.19 12.82 9.31 5.71 83.21 5.24 56.27 4.07 43.73
1995-1999  10.16 12.82 8.85 5.18 87.10 6.33 71.52 2.52 28.48
2000-2004  11.28 12.82 10.28 5.75 91.15 6.07 59.01 4.22 40.99
2005-2009  12.45 12.82 11.26 6.35 90.40 5.27 46.83 5.99 53.17
1975-2009  11.74 12.82 9.86 5.99 83.96 4.95 50.50 4.91 49.50
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(1) Kendall BRUAH AT 55 2R B, il 50 24K A
ST H LA P AR R g R e i ) AR
FEE I Ik S B 3, H A A7 A S ORI
RIS Ll AR 3 1 U8 20 A8 Ak 23 B T TP R AR T
PiFEaE .

(2) A7 2] TR AR A AT AR B ik 2 R AR
1975 4%, F 8 AN SCHR R 3 AL, FT 4K Rk B
W K T i S NG g e H B N . 1988
A Hh BRI RE 2R A0 R I 3 5878 A, 3 5 AR T
FEMAS B IR 278 15 2002 45 AN[R . I AR
TGS AR TRBFER R T 4 B, X618
e T NS5 B LAAS [R] (8 4 FE O ORI B 042 Tt 46
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Eiy e R RENE BN E S =AU s I e
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2009)., 33 X5 A SCR 2 0T ELA B0 i BT
P B HIEANE A A oe [ AR R R (= AR k)
XIS o[RS SCHEF A X B AE FME &
TFF 5 SEL I 55 vk A o P T At 3 3l s o AR B A [)
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Characteristics and influencing factors of runoff consumption
in the midstream of Shiyang river

LIU Haimeng, SHI Peiji, ZHOU Junju, LIU Hailong, SUN Huihui
(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: The runoff of some rivers in the world, especially in the arid and semi-arid regions, has decreased re-
markably with climate change and intensive human activities of the development of society and economy. This
paper analyzes the characteristics of annual mountainous runoff and runoff consumption in the midstream of Shi-
yang river in the past 50 years. Using Fisher classification method and relativistic consumption rate, a major in-
flection point has been identified to be the year of 1975, during which human activities started to have signifi-
cant influences on runoff consumption in the midstream of Shiyang river. The inflection point is clarified to be a
point of significant change of runoff consumption caused by human activities, as opposed to the change of natu-
ral runoff, which is an improvement to the current research. Based on the types of human activities and the
strength of the influences, the trend of runoff consumption in more than 50 years is divided into four stages; the
contributions of human activities and natural changes o the influences on the runoff consumption in each stage
from 1956-2009 are analyzed quantitatively and qualitatively. The results indicate that, generally speaking, prior
to 2000 the contribution of human activities gradually increases; the contribution of natural changes decreases.
Natural contribution is significantly correlated with mountainous runoff. Since mid-1970s, the contribution of
human activities on the runoff consumption has increased significantly in the midstream of Shiyang river. In
1990s the influences of human activities and natural changes on the runoff consumption reach an equal level.
Quantitatively speaking, from 1956 to 1999, the contribution of human activities is equivalent to 0.633 billion
m’/a, with 62.31% of water from upstream as directly artificial water consumption, accounting for 71.52% of
overall results. After that, the contribution of human activities started to gradually decrease, indicating the sign
of relief of the conflicts between water conservation and human activities in the midstream of Shiyang river.

Key words: runoff consumption; inflection point; relativistic consumption rate; influencing factors; midstream

of Shiyang river



