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Quantitative potential assessnent model of ranfall runoff regulation
and utilization n thelL oess Plateau of Chna
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(Northwest A & F University, Ingtitute of Soil and W ater Conservation, Chinese A cadamy of Sciences and M inistry of W ater
Resurces National Engineering Research Center for W ater Saving Irrigation at Yangling, Yangling 712100, China)

Abstract: Rainfall runoff regulation and utilization is an effective way to alleviate drought and water shortage and
control water and il loss in theL oess Plateau of China Quantitative assessnent of regulation and utilization poten-
tial of rainfall runoff is very significant for macro decision - making and camprehensive planning of rainfall runoft

Taking the Loess Plateau as a sanple region and maximum utilization capacity of rainfall runoff aspotential, the in-
fluence factors of rainfall runoff regulation and utilization potential were analyzed systematically and macroscopical-
ly Quantitative aseessnent indices of regional rainfall runoff regulation and utilization potential were defined And
the datawith different origins, different scale and different typeswere integrated and the thematic maps data infor-
mation of different indiceswas extracted using GIS techniqgue By way of asessnent indices analysis, and based on
the complex nonlinear characteristics of rainfall runoff, method of neural neivork was used, and three - layer feed
- fomward back - propagation neivork model for rainfall runoff regulation and utilization potential in the L oess Plat-

2008 - 10 - 16, 12009 - 03 - 21
(40701092) ; (2007BAD88B 10, 2007BAD88B05) ; (108182) ;

(1976-), , , , . Email: xiningzhao@yahoa com cn
. Email: gjzvpt@vip. sna cam



3 : - 33

eau was established The netvork model was trained and predicted The results show the back - propagation net-
work model is reaonable and can be referred as an effective method for studying rainfall runoff lavs The assess
mentmodel plays an important role in sustainable and rational utilization of rainfall runoff and eco - envirormental
protection in the Loess Plateau of China

Key words Loess Plateau; rainfall runoff; regulation and utilization potential;, GIS back - propagation neural
netvork
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Tablel M easurementsof asseessnent indices in certain areas of the Loess Plateau
/mm __ /(km- km~? 1% (% 1% /mm /mm___ /(km- _km_?) 1% 1% 1% /mm
1 348 3 34 Q27 5 52 318 23 03 21 469 362 123 387 27.9 57 26
2 320 3 315 Q41 718 45 1 51 31 22 449 1 274 2 56 112 36 54 258 01
3 393 476 Q27 96 342 53 16 23 469 8 343 128 794 20 54 234 63
4 353 8 611 Q27 8 06 27.9 80 42 24 4423 2 89 Q9% 8 17 3351 22276
5 362 4 537 Q33 6 74 302 146 15 25 299 8 176 Q98 7 56 2149 108 93
6 3419 5 48 Q42 7 09 27.83 11743 26 282 3 314 Q98 599 40 4 106 37
7 346 8 524 Q41 5 69 313 68 87 27 280 7 2 89 Q98 6 42 398 110 38
8 376 8 624 Q38 401 305 48 29 28 284 3 214 Q86 549 336 17. 19
9 432 7 257 Q41 324 451 76 84 29 3249 413 140 4 04 28 17. 92
10 361 574 Q43 287 27 83 725 30 253 6 322 104 379 29 72 11 88
11 233 4 271 123 413 14 69 173 45 31 179 2 2 44 123 Q22 16 12 16
12 2119 234 131 522 2368 163 06 R 389 8 532 Q75 8 01 41 23 57 28
13 226 7 313 123 305 24 63 159 03 33" 288 5 479 Q75 7.09 9 64 15 39
14 469 8 257 123 213 53 1 152 %" 1582 167 a7 306 12 3 7. 65
15 153 8 35 123 Q09 Q4 106 31 35" 398 6 374 Q 67 458 153 34 42
16 349 48 Q27 395 324 5052 || 36" 3349 476 Q75 557 395 41 69
17 373 514 Q73 5 57 395 677 377 2989 2 69 Q9% 327 214 39 41
18 389 6 42 123 345 358 65 32 38" 314 7 297 Q75 8 42 396 346
19 395 8 376 123 2 43 23 5002 || 39° 3311 382 104 672 41 64 439
20 441 7 476 123 4 53 31 28 58 40" 305 318 131 5 43 23 6 35

&g



3 : - 35

2 4 BP
,BP n=5, ,
(6-9 ) m=1,
, q=5 , BP
(5,5,1) , ,
[8,18]
X - X
Yoom =0 S(Xnax- in) +Q 5,
X Xoom ;X P Ynax  Xmin
, 1 , 32 )
Q 005, n Q30 a Q60, 15000,
, MATLAB ter , 12000
, , Q 0032, 2 . 32
9 86%, 17 52%,
, 1 8
, 2 , 11 50%, 19
93%, , BP ,
BP 5 , ,
1 , [5] , PSS
, (1) BP
1 1 , BP ,
BP ,
W :1 5133P0 8642 xS-O 0893 XTD 2641 er 02472 xe-O 2451H, (1)
‘W ,mm; P (6-9 ),mm;S , %;
T km /km’; Z ,%; H , % r=Q 9022, F =887 Fyo =
2 25,
2 BP

Table 2 Predicted results fram statistical model and trained/predicted
results from BP netvork model

BP BP BP BP

/mm /mm /mm 1% 1% /mm /mm /mm 1% 1%
1 23 03 20 91 21 82 9 20 5 25 21 57. 26 61 28 64. 3 7. 02 12 30
2 51 31 56 72 57. 68 10 54 12 41 22 258 01 235 41 224. 36 8 76 8 56
3 53 16 52 18 54. 65 184 2 80 23 234. 63 217. 52 214, 54 7. 30 15 03
4 80. 42 73 42 71 28 8 70 11 36 24 222 76 197. 63 189 27 11 28 17. 17
5 146. 15 140 13 137 82 4. 12 5 70 25 108 93 119 71 127. 63 9 89 5 48
6 117. 43 110 24 109 64 6 13 6. 64 26 106 37 114 52 100. 54 7. 66 7. 20
7 68 87 77. 69 79 87 12 81 15 97 27 110 38 117. 28 102 43 6 25 23 80
8 48 29 51 28 54 32 6 19 12 49 28 17. 19 19 76 21 28 14. 95 24. 49
9 76. 84 88 34 98 71 14. 96 28 46 29 17. 92 21 06 22 31 17. 52 31 65
10 72 5 79 25 88 65 9 31 22 28 30 11 88 12 69 15 64 6 81 29, 69
11 173 45 158 75 135 74 8 47 21 74 31 12 16 13 64 15 77 12 17 6 84
12 163 06 136 %4 129 78 16 02 20. 40 32 57. 28 59 28 61 2 3 49 19 29
13 159 03 132 3 123 23 16 81 22 51 33" 15 39 17. 22 18 36 11 89 20 78
14 152 147 12 132 321 13 16 34" 7. 65 8 14 9 24 6 41 16 12
15 106 31 93 42 91 04 12 13 14 37 35" 34 42 41 28 39 97 19 93 16 12
16 59 52 51 33 47. 28 13 76 20 56 36" 41 69 49 2 48 62 18 01 16. 62
17 67. 7 71 28 52 99 5 29 21 72 37" 39 41 45 38 47. 54 15 14 20 63
18 65. 32 68 21 61 24 4. 42 6 25 38" 346 37. 24 36 2 7. 63 4. 62
19 59. 02 51 33 43 06 13 76 27. 04 39" 43 9 48 2 48 8 9 80 11 16

58 54, 88 61 12 5 37 5 37 40" 35 33 86 32 23 3 26 7.91
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Fig 1 Campari®on anong actual measurements, the values fram BP network model and that from statistical regression
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