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Abstract; Shiyang River Basin is one of the inland rivers, which have the highest population density, the highest utilization
level of water resources, the most prominent contradiction with water, and the most serious ecological environment problems.
Under the background of climate change, the landscape patterns based on desert of Shiyang River Basin have taken place
great changes, and thus affected the hydrological processes profoundly, including a decrease in runoff and an increase in
conflicts between water demands and water supplies. In this case, the government had made policies on social and economic
development, and also enforced a series of the ecological restoration project to slow ecological deterioration down, but the
trend was not reversed. In order to achieve sustainable use of soil and water resources, it is very urgent for use to study on
the relationship between the evolvement of water resources and the pattern of land use, and to evaluate the role of climate
change and the contribution of land use change in the changes of water resources in distribution patterns respectively. In this
paper, based on the long-term observed data of meteorological and hydrological process and four periods of TM image data of

Shiyang River Basin, the runoff process simulation model was established, which only focused on the factors of climate and
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land use change. And the the response characteristic of runoff to the climate and land use change were explored, and also
the trend of runoff was predicted. The meteorological data from 1956 to 2009 of Wushaoling and Wuwei weather stations
were all from China Meteorological Data Sharing Service System and the remote sensing information was from the Landsat/
TM4 image data received by China’s remote sensing satellite ground station, including the year of 1986, 2000, 2006 and
2010. The monthly and annual runoff data of upstream six rivers and Caiqi section in Shiyang River basin were partly from
electronic material provided by Shiyang river basin administration, and partly from water resources bulletin of it. The results
show: Firstly, the annual amount of river runoff arriving at Caiqi section were decreased to 1.096x10°m” at present from
5.392x10° m’ of the 1950’s during the period of 1956 to 2009, and before 1968, the runoff fluctuation of Caiqi section was
mainly caused by climate change. However, after 1968 it was affected by the interaction of climate and land use change.
Secondly, the average contribution rate of climate to the change of downstream river runoff was 4.1 percent, while the
contribution rate of land use change, especially the cultivated land change, was up to 88.8 percent in recent 30 years. If the
midstream irrigation water reduced by 5 percent, 10 percent, 15 percent and 20 percent respectively, the simulation value of
downstream river runoff would be up to 1.591x10° m’ 2.427x10° m’ .3.262x10° m’ ,and 4.098x10° m*, respectively. This
suggested that if water-saving facilities and water-saving technology, especially high and new irrigation technology were
adopted , the governance goal of increasing the amount of water from 2.600x10° m’ to 2.900x10° m® in Caigi section in 2010
would be achieved early without the irrigated areas decrease. In a word, the fundamental way of ecological restoration lies in

water saving in Shiyang River basin.

Key Words: climate change; land use pattern; hydrological processes; Shiyang River Basin
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Table 1 The basic information of stations

£ 55 Station number V44 Station name 2% Longitude 5% Latitude 4R Elevation/m
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Table 2 The error between actual values and simulation values
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1956 4.99 5.14 -2.78 1963 3.82 3.71 3.10
1957 4.82 4.50 7.14 1964 4.92 4.94 -0.29
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T(FE6) , ZEHEWT IR K B 4.008x10°m? , A% [ 5 20 22 60 4EfCAR AR KA Y,

®3 THkRKEEMESR— F4 THpRAEENERZ
Table 3  The first simulation scenarios of runoff arriving at the Table4 The second simulation scenarios of runoff arriving at the
lower reaches lower reaches
kAL AU R BE BT 5 ?‘Qﬁi&%ﬂﬁ R Sk ST RE T BN I 5 ﬁ/fﬁi’rﬁ}uﬁ R
Water saving Probable changes Simulation values Water saving Probable changes Simulation values
of weather of runoff/ (108m?) of weather of runoff/ (10%m?)
K 5% P+5%;T+0.5 1.596 K 10% P+5%;T+0.5 2.431
Water saving P+5% ;T+1.0 1.588 Water saving P+5% ;T+1.0 2.424
5 percentage P+5%;T+1.5 1.581 10 percentage P+5%;T+1.5 2.417
P+10% ;T+0.5 1.599 P+10% ;T+0.5 2.435
P+10% ;T+1.0 1.591 P+10% ;T+1.0 2.427
P+10%;T+1.5 1.584 P+10%;T+1.5 2.420
P+15% ;T+0.5 1.602 P+15% ;T+0.5 2.438
P+15%;T+1.0 1.594 P+15%;T+1.0 2.430
P+15%;T+1.5 1.587 P+15%;T+1.5 2.422
x5 PTBEKEEMER= F6 THPRAERINERT
Table 5 The third simulation scenarios of runoff arriving at the Table 6 The fourth simulation scenarios of runoff arriving at the
lower reaches lower reaches
R AU R BE BT 5 ?Nﬁiﬁ%ﬁlﬁ R kA ST RE T B 17 5 ﬁ‘iﬁii&%ﬂ{ﬁ R
Water saving Probable changes Simulation vilue; Water saving Probable changes Simulation viluis
of weather of runoff/ (10°m") of weather of runoff/ (10°m”)
7K 15% P+5% ;T+0.5 3.267 97K 20% P+5% ;T+0.5 4.103
Water saving P+5%;T+1.0 3.259 Water saving P+5% ;T+1.0 4.095
15 percentage P+5% ;T+1.5 3.252 20 percentage P+5%;T+1.5 4.088
P+10% ;T+0.5 3.270 P+10% ; T+0.5 4.106
P+10%;T+1.0 3.262 P+10%;T+1.0 4.098
P+10% ;T+1.5 3.255 P+10% ;T+1.5 4.091
P+15% ;T+0.5 3.273 P+15%;T+0.5 4.109
P+15% ;T+1.0 3.265 P+15% ;T+1.0 4.101
P+15%;T+1.5 3.258 P+15%;T+1.5 4.094

3 g

(1)1956—2009 4F-Z AT [iVar ) 1|42 3 e 22 Pl g/ R 34, v ) 1968 41 22 il A1 P 00T It 0 Ui 4 ol ol 45 e
W TR A2 37 o P 30 0 B B R S AR AL RO S5 5 L T 1968 22 , SR T 42 I ot A s/ 2 S0 5 - b ) FH A Ak 3 )
VEFRR4S 5 Horb ) S 28 A 1Y ST IR R AR 4. 1%, T -+ M A 28 Ak, e HE 2 A 1 38 1k 14 BTk 38 5 5k
88.8% .

(2) 25 AR A BT /K TR I AR A 37, I FH VAT 1428 30 0 5468 15 4 b 1) 28 b 178 i S A 7R X6 o
K i PEA AR VR R R A U D 5% BURTHR T, AR I AR S 1997 4 245 1R /K R AR 24 5 7 T 1k
SEBIL 10% 55T, B RABME AR 24 T 20 422 80 ARACR A K I7ETT K 15% F1 20% F 1% 5 K, 2%
TEEIATT T ) SR AR R ARABUEL TX 3.262%10%m* T 4.098x10°m”, BB, 43R L IE AT K AT iR 7K 18 it A1 15 7K 4
ARICHIE BB HE MR AR A B A SR (o BB e W 1 T~ it 7K = 1 2010 4FA9 2.600% 10° m* #5 fill £1] 2.900%10°m’
DL A B bR FEAE— R TR T, — 8 nT AP AT SE B, A SR TaD ik 2R 2 AR AR e s 7 T K
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