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Tablel The results of the historical flood investigation in the Xitugou watershed

/m n /10™ /m’es™

1 39°26'11.40" 93°49'44.94" 2605.4 0.045 375 129
2 39°25'00.32" 93°53"18.60" 2691.2 0.050 525 125
3 39°22'20.54" 94°00'24.66" 2975.9 0.050 565 88
4 39°22'29.54" 94°02'46.34" 2912.4 0.055 755 174
5 39°22'56.84" 94°06'28.20" 2813.1 0.055 651 201
6 39°23'41.12" 94°11'59.93" 2709.3 0.055 501 156
7 39°24'30.20" 94°16'11.95" 2681.0 0.048 63 108

71 148
8 39°50'03.41" 94°05"18.35" 1360.1 0.045

89 126
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Table2 The design frequency peak flow at the Xitugou mountain pass
Pl %
/ km? Q,/ m*s?! Cv Cs | Cv 1 2 33 5 10 20
16 970 642 536 430 397 296 199
131 1.01 2.5
( ) 1125 227 189 152 140 105 70.3
mYs,
3 2015
Table3 The statistics of the runoff in 2015
/ 10*m? 1 2 3 4 5 6 7 8 9 10 11 12
( ) 49.55 44.76 49.55 53.4 350.9 92.53 216.2 66.16 60.65 49.82 51.32 53.57 1138
1 605 1679 3375 4 046 3 065 3 864 8 044 3 346 3431 2 787 2 678 1794 39560
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Fig.3 The change process of the annual total flood in the
’ N Xitugou watershed
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Table4 The results of the total flood frequency calculation for the Xitugou watershed
[)
C Cs / C
[k / 10%m® ' o 1% 29% 5% 10% 20%
( ) 16 970 2 640 1.20 2.20 15 000 12 400 9 030 6 550 4 200
( ) 1125 1 960 1 620 1180 855.7 548.7

10%m?,



76 37
, 5.6km,
; , , 5.2
) “ 73 1980.1990
“ 7 , ( 1983 2 617x10'm?) ;
o 2000 , 50% ( 2006
— — — — 1 104x10*m*) ;2010 , 40% (
, 2015, 3456x10'm?®) ,
- - N
4, ’
1983 2015
i) ,
B 5 %€ ok sk Prg I K 1[5 7 2015 20 80 1983
K Jite i 839x10°m?,
- e 0.27m?s; 2015
K % IR 0 2001~2006
2352x10'm?,
%Kk FEEH 0.75m%s,,
[ 4 7Y - P it 2K B T & ) AR = CHE R 53
Fig4 The block diagram of development and utilization of the flood resources in the
Xitugouwatershed 53.1
2015
5 1138x10*m?, 481.2x10'm?,
5.1 . )
5.1.1
, , 5
. . 657.8x10'm’,
20 o 57.8%
1995 5.3.2
26 , N .
140m*/s . 126m?/s,20 o
140m’/s, N o ,
5.1.2 ,
) , ,2015
, 30km?, 3456x10'm’,
60km?, 100 , , 90% o

21km , « ”



2 : 77

” 2798.2x10'm?, [J]. , 2010,32(6). (NIU Zuirong, ZHAO Wenzhi,
32.29% CHEN Xuelin, et al. Study of the water resources characteristics in
. o

the mid—west sub—water systems of the Heihe River [J]. Journal of

6 Glaciology and Geocryology, 2010,32(6). (in Chinese))

[3] ) ) , )
(1) o 100 1. , 2012,32(2). (NIU Zuirong, ZHAO Wenzhi,
227m3/s,20 140m3/s; LIU Jingi, et al.Study on change characteristics and tendency of
100 1 96O><104m3,5 temperature, precipitation and runoff in Weihe River basin in
Gansu [J]. Journal of China Hydrology, 2012,32(2). (in Chinese))
[4] ) . .

[J]. , 201243 (4). (NIU Zuirong, ZHAO

548.7x10'm?,
(2)

Wenzhi, LIU Jingi, et al. Study on impact from change of land-use

— and land—cover on runoff in WeiheRiver basin in Gansuprovince [}
- Water Resources and Hydropower Engineering 201243@). (in Chinese))
[5] , , o [JI-
, 2012,32(4).(CHEN Xuelin,LIU Jingi,NIU Zuirong, et al.

(3)

Method of fixed—point flood investigation for Qinghai, Gansu and

20 ’ 5 Ningxia[J]. Journal of China Hydrology, 2012,32(2). (in Chinese))
2015 2001~2006 [6] , , . ( ) I
0.75m%s, 20 30 , 2012,(1). (CHEN Xuelin, NIU Zuirong,LIU Jingi, et al.
1983 027m3/s’ Survey and investigation methods of regional rainstorm and flood
2798.2x10%m’. (mudslide) [J]. China Water Resources, 2012,(1). (in Chinese))
[7 . . . [M]. )

1984:11 -14. (CHEN Manxiang, YANG Qingwu, LI Junmin, et al.

Surface Water Resources in Gansu Province [M].General Hydrological

[1] > > s Monitoring Station, 1984:11-14.(in Chinese))
[J]. , 2011,31(5). (NIU Zuirong, ZHAO Wenzhi, [8] , , . .
HUANG Weidong, et al. Impact of ecologicalwater diversion on [A]. (Chen Manxiang, Zhang Jishi, Chen Songping.
temporal and spatial change of water resources in Heihe down- The rational development of water resources, sustainable utilization
stream [J]. Journal of China Hydrology, 2011,31(5). (in Chinese)) and research on the construction of artificial ecological environment[A].
2] R R .o (in Chinese))

Mode and Effect of Flood Resources Utilization in XitugouWatershed of Dunhuang
CHEN Xuelin', NIU Zuirong', HUANG Weidong', ZHANG Wenchun?, WANG Yinong', ZHANG Changshun’

(1.Hydrology and W ater Resources BureauGansu Province, Lanzhou 730000, China;
2. Jiuguan Hydrology and W ater Resources Survey Bureau of Gansu Province, Jiayuguan 735100, China)

Abstract: The historical data of precipitation, runoff, annual maximum peak discharge and total flood volume in the study watershed were
collected. The observed hydrological data were also collected at the Xitugou experimental station in Duhuang. In addition, an investigation was
made on the historical maximum floods in the channels. The hydraulic theories and methods were adopted to statistically analyze the change of the
peak discharge and flood volume. Based on the implementation status of Xitugou Watershed Hazard Comprehensive Treatment Project, the
available water resource in the regionwas estimated. The study proposed a new model of developing and utilizing the flood resources in the desert.
The results show that the implementation of Xitugou Watershed Hazard Comprehensive Treatment Project has led to some utilization models
including the flood resources utilization model of river diversion+flood diversion+project protection, the utilization model concerning groundwater
runoff due to flood blocking, water resources recycling model regarding cold water rainbow trout cultivation in the desert together with grape
growth. Achievements have also been made in containing the desert spreading in the study area, increasing the available water resources in the
watershed concerned, and beneficial cycle of regional ecological management and economic development.

Key words: flood investigation;total flood discharge; available water resources; effects of hazard treatment;Xitugou watershed in Dunhuang



