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. 12.16%) , 5~8km? 4
) s 5.41%,
’ ' 1
’ Tablel  Classfication of vertical channel slope erosion
2 1% / 1%
30mDEM 0~3 13 1757
3~5 28 37.84
Quickbird s ArcGIS 5.8 20 27.03
DEM , R . 8~10 5 6.76
. , Quickbird 710 ’ 108!
2
’ ' Table2 Classfication of erosion channel area
O fkm? / 1%
’ ’ \ ’ 0~3 49 66.22
3~5 9 12.16
. o 5-8 4 5.41
21 8~10 5 6.76
. ( >10 7 9.46
) 500m 74,
329.39km, , 2.2
24.38km 1.00km 67 DEM )
90.54% , 1~5km o
46 62.16% )
o DEM ) ) )
, 50m 70 ) )
94.60% , 50~300m ( 2),
64 86.49% ., 2.3
) , , F=7.20km?,
. DEM L=5.75km, J=44%0 .,
( 1), ( 3) , 4.34km?,
( 89.19%) 10% 60.2%; 2.00km?,
, 3%~5%  5%~8% 27.6%, ,  0.75km?,
, 37.84%(28 ) 27.03% (20 10.0%; )
Yo 10% 8 (0.05km?,0.7%) (0.09km*,1.3%) ,
DEM ArcGIS s )
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Fig.1 Location of Xifeng district
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Fig.2 Spatial distribution of erosion

channel in Xifeng district
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Fig.3 Landuse distribution in Sijiagou region

(
2010~2014),
20mm (
), 20mm
)50% ( ). 75% (
) ,
( 35%),
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Table3 The ratio of total rainfall precipitation of more than 20mm in different typical years

(P) 25% 50% 75% 95%
1973 1980 2009 1986
20mm /mm 224.6 221.3 104.5 139.9
/mm 619.9 5283 459.6 361.3
20mm 1% 36.23 41.89 22.74 38.72
/10*'m* 61929.2 527782 45915.0 36 094.6
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P=5% .10% .

, 1h .6h 24h, 20% .33% .50%  P=99% ( 5).
a 1h .6h 24h 3.2
Cy, K, 1h .6h .24h ,
85.8,154.4 189.6mm, 20mm (
H3: HO.3871 X H60.613 3h , 20mm
122.9mm , , 20mm
, 3h 0.960, , )
) 0.920 ,
0.905, ) ) 0.
25% .5
( 4), 20mm 83.98x10"m’;
100km* 50% ,6 20mm
1h , 3h.6h .24h 81.28x10'm’; 5% 4 20mm
, o 34.72x10'm’; 95% ,6
, , 20mm 42.49x10'm?,
’ 4
1 8 ,
, 100.8mm,, ( 7,
i=h/t.=100.8/9=11.20mm/h,, 7 ), GIS N
mp o m n ke S@) ; ;
, , 64.73m%s, , ,
72.58x10'm?, ( 8,
4 P=1%
Table4 P=1% area precipitation calculation
/h Kp
/mm Cv P=1% /mm ( ) /mm
1 25 0.65 3.43 85.8 0.955 0.920 753
3 1229 0.960 0.920 108.6
6 45 0.65 343 154.4 0.965 0.920 137.0
24 60 0.6 3.16 189.6 0.985 0.905 169.0
5
TableS Statistics of the different rainstorm flood frequency
/10'm? /m?*es™! /mm
1 1% 100 72.58 64.73 /
2 5% 20 45.59 40.67 /
3 10% 10 32.24 28.76 /
4 20% 5 25.82 23.03 67.1
5 33% 3 17.78 15.86 50.0
6 50% 2 13.57 12.10 35.0
7 99% 1 7.59 6.77 25.0
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7 )o 51343x10'm*; P=95% 239.21x10'm?,
151.86x10*'m?, 70106 x10*'m?,
, P=25% 26231x10'm’, 23420x10"m’, 160.47x10'm?,
3970.47x10'm’*; P=50% 3 842.82x10%m’; 259.77x10'm?,,
P=15% 1641.52x10'm*; P=95% : . o

2 008.87x10'm’,

’ ’

, . , ( 5)s
( 9, 4). P=25% |, 95% , 75%
472.78x10%'m’, 300.16x10"'m’, ( ), ,
1 385.61x10'm?, 518.44x10'm?, ,
462.88x10'm?, 317.17x10'm?, , o 25%
6

Table6 Calculation of the total channel flood with different precipitation frequencies in the Sijiagou channel

/mm ( ) /mm /10*m? /m*es™!
1 32.1 2 35 12.44 11.10
2 49 3 50 17.43 15.54
3 1973 25% 413 3 50 14.69 13.10
4 67.1 5 67.1 25.82 23.03
5 35.1 2 35 13.60 12.13
224.6 83.98
6 28.9 1 25 8.78 7.83
7 36.0 2 35 13.95 12.45
8 22.6 1 25 6.86 6.12
1
9 980 0% 319 2 35 12.36 11.03
10 63.2 5 67.1 24.32 21.70
11 38.7 2 35 15.00 13.38
221.3 81.28
12 23.8 1 25 7.23 6.45
13 23.2 1 25 7.05 6.28
2
14 009 5% 21.9 1 25 6.65 5.93
15 35.6 2 35 13.80 12.31
104.5 34.72
16 26.0 1 25 7.90 7.04
17 252 1 25 7.65 6.83
18 21.5 1 25 6.53 5.82
1986 95%
19 26.0 1 25 7.90 7.04
20 20.8 1 25 6.32 5.63
21 204 1 25 6.20 5.53
139.9 42.49
7
Table7 The channel number statistics in Xifeng district
id /m 1% /km® id /m 1% /km®
1 7705 341 4.40 5 3351 2.86 2.51
2 7025 3.89 10.20 6 1307 6.28 0.78
3 18 628 1.73 48.49 7 1307 15.38 0.35
4 1969 10.36 091
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Table8 Calculation of the channel rainwater resources potential with different precipitation frequencies in Xifeng district

P=25% P=50% P=75% P=95%
1 51.25 49.60 21.19 25.93
2 118.81 114.99 49.12 60.11
3 564.80 546.64 233.51 285.76
4 10.60 10.26 4.38 5.36
5 29.24 28.30 12.09 14.79
6 9.09 8.79 3.76 4.60
7 4.08 3.95 1.69 2.06
3970.47 3842.82 1641.52 2 008.87
9 . (10*m?)

Table9 The statistics of the channel rainwater resources in different precipitation frequencies and different townships

in Xifeng district

P=25% P=50% P=75% P=95%
1 47278 457.58 195.46 239.21
2 300.16 290.51 124.10 151.86
3 1385.61 1341.06 572.86 701.06
4 518.44 501.77 21434 26231
5 462.88 448.00 191.37 234.20
6 317.17 306.97 131.13 160.47
7 513.43 496.92 21227 259.77
397047 3842.82 164152 2008.87
1600.00 ‘ . -
1400.00 - 4000.00
E 120000 = 3500.00
= 160000 4 £ 3000.00
i el . & '
1 800.00 - m P=25% o 2 500.00
#}é 60000 : ® P=50% #£ 2000.00
40000 B P=75% £ 1500.00
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s } = P=95%, = 1000.00
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4 5

Fig4 The collectible channel rainwater resources in different Fig.5 The channel rainwater resources with different precipitation

precipitation frequencies and different townships in Xifeng district frequencies in Xifeng district
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Research on Available Channel Rainwater Resources in Xifeng District Based on GIS Technology

GAO Yayu, ZHANG Xinmin, TIAN Jinhua, YU Hui
(Gansu Institute of Soil &W ater Conservation Sciences, Lanzhou 730000, China)

Abstract: The channel characteristics were obtained by analyzing the DEM data and quickbird images of Xifeng District, and the
characteristics of the channel floods with different frequencies were also analyzed. Typical year method and single rainstorm analysis
method were used to normalize the storm frequency and precipitation frequency, and make a relation between the single rainstorm
precipitation over 20mm in different precipitation frequencies typical years and the baseline storm amount, so as to calculate the
total amount of channel rainwater and single rainfall peak flow. The results show that high precipitation frequency has less
rainwater resources quantity, and low precipitation frequency has more rainwater resources quantity. However, the flood frequency
is not synchronized with the rainfall frequency, and when the low precipitation frequency in drought years, there may be greater
flood frequency, thus, the use of rainwater resources is particularly important in drought years.

Key words: single rainstorm analysis method; typical year method; rainwater resources; collectible amount; GIS technology



