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1
Tablel Basic information about hydrological stations in the Datong River basin in the studied period
/km /km? [ m’es /mm
264 7893 50.4 201.4 1953 8 1955~2005
100 12574 75.7 189.9 1958 1 1977~2005
1.9 15126 89.3 186.2 1940 1 1950~2005
2
Table2 Distribution characteristics of annual runoff in the Datong River basin
1 2 3 4 6 7 8 9 10 11 12
/m*-s”! 20.04 20.04 26.25 52.30 122.92 204.77 199.54 170.74 90.20 44.64 27.46
1% 1.87 1.87 245 4.88 11.47 19.11 18.62 15.94 8.42 4.17 2.56
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Fig.1 The Datong River basin
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Fig.2 The inter-annual variation of annual runoff and its accumulation anomaly in the Datong River basin from 1950 to 2005
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Fig.3 The part time—frequency distribution of wavelet transform and wavelet variances of annual runoff in the Datong River basin



6 :1950~2005 93
,2002~2005 o P=0.561),1981~2005 ,
,2012 ~7.3mm/10a (R*=0.007,P=0.686), 1988
, 2020 o 1989 (621.8mm,643.4mm), 1962
2.4 1991 (374.9mm,381.1mm)
1961~2005
( 4a), 0.31°C/10a(R*=0.449, ,
P=0.000), 1960s -3.27C 2000s (s ,
-2.14C, 5 , 1985 -0.18(P>0.05) 0.55(P<0.001),
. 1961~1985 )
0.064°C/10a (R?*=0.011,P=0.613),1986~2005 3 ,
, 0.4°C/10a ( 5), 20 90
(R*=0.2436,P=0.027), 1985 ,
- 1961~2005 , o
( 4b), N
8.9mm/10a (R*=0.044,P=0.161), 1961~1980 , ,
, 9.4mm/10a(R*=0.019, , ,
-1.0 700
-15 650
o -2.0 . 600
T s £ 550
-3.0 500
=35 450
—4.0 400
-45 L L ‘ L . : ' : ‘ 350 ' ' : L . = L : L
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
4 1961-2005
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Table3 The impacts of precipitation and human activitities on the runoff in the Datong River basin

/mm
/mm
/mm /mm /mm /mm 1% /mm 1%
1961~1994 496.67 191.18 191.18

1995~2005 505.18 162.52 196.16 28.66 -4.98 -17.38 33.64 117.38
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Variation Characteristics of Runoff and Its Driving Forces in Datong River Basin from 1950 to 2005

ZHANG Xiaoxiao, ZHANG Yu, XU Haojie
(College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000 China)

Abstract: Responses of water resources to human activities and climate factors, which is the basis to explore the hydrological
processes and scientific management of regional water resources, has attracted more and more attentions in water resources
research in recent years. Based on runoff data measured by Xiangtang hydroligical station in the Datong River Basin from 1950 to
2005, with temperature and precipitation time series, runoff change characteristics were analyzed by using linear tendency, 5 years
moving average, accumulation anomaly, wavelet analysis methods. The effects of precipitation change and human activities on
runoff were also studied quantitatively using double mass curve for annual rainfall stream flow. The results show that: (1) The
annual runoff of the Datong River Basin was mainly contributed by those occurred from May to October with a proportion of
82.2%. Regression analysis shows that the Datong River Basin’s runoff slightly decrease with time at a rate of —0.55-10°m¥10a
(P=0.249). The Hurst index is 0.58, which indicates that the decreasing trends of runoff in the Datong River Basin will continue in
the future. (2) In recent 60 years, the Datong River Basin has different oscillation periods. In the time scale of 27a, the oscillation
is mostly significant. The annual runoff will decrease after the year 2012, and will end up in the year 2020. (3) Using relational
analysis and double mass curve analysis, we have obtained that mean annual runoff in the Datong River Basin is closely related to
the annual rainfall before the year 1994. However, the human activities have become the main factor that causes the runoff
decrease in the Datong River Basin after the year 1994 compared with annual rainfall. This paper considered the precipitation and
human activities in driving forces analysis. In fact, evapotranspiration, LUCC and other factors should also be included. Therefore,
the specific influencing factors of runoff changes need to be further studied.
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