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Abstract: In order to predict monthly rainfall in Danjiangkou basin of the upper Han River, we selected predictors from 74 atmos

pheric circulation factors by analyzing correlation of rainfall and factors, and multiple linear regression model was established by

which the monthly rainfall was predicted. SWAT model of the study area was built to forecast the monthly runoff by using

monthly rainfall forecast values as the model input. The monthly rainfall and runoff of 2012 were forecasted with passing rate

both were about 83 percent. It shows the method that monthly rainfall prediction based on the statistical correlation of rainfall

and atmospheric circulation factors, and runoff prediction combined with hydrological model, is applicable to the studied area.
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Fig. 1 Stream of basin and hydrometric and weather station
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Tab.1 Rainfall predictors of January in Dan jian gkou basin

e FRAA I B P
¥ A6 SE I = £ (110W- 60W) 3 11 0.493
%2 JbZE &AL (110W- 60W) 3 11 0.420
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x4 B ¥ I 5 100E 120E) 3 12 0.409
xs 9 3 A 2 5 0.399
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2 1954 - 2009
Tab.2 The passing rate of the monthly rainfall forecast

model during 1954- 2009

Hy 2 AEARIE/ mm VEA[ R 25/ mm B (%)
1 405 81 94.6
2 425 85 78.6
3 744 149 91.1
4 1096 219 75.0
5 1495 299 78.6
6 2442 488 82.1
7 2855 571 83.9
8 2490 498 71.4
9 2964 593 75.0
10 1955 391 94. 6
11 860 172 87.5
12 300 60 78.6

FIF 2010 F— 2011 4 {19 B T Z008 5o 455 2 gk
ATHAE . VF A8 F 00 SE B Ry S5 A R T4y H B W
ZIM AR 2, 5 2 VAR ZE ) L, g S
3. &Guil, 2 NS H FER BREHS I 18 AN, A
G 6 S, B RIA R 75%, HAT— & I Tl 4%
K1

3 2010 - 2011
Tab.3 Error of monthly rainfall prediction during 2016 2011
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A

/mm | A / mm I A
1 21 G 4 G
2 83 “k 30 =
3 16 Ei% 28 Ei%
4 - 256 N 207 i
5 330 e 96 %
6 - 333 e - 934 ZiNER
7 - 620 NG - 304 L
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10 348 % - 84 %
11 - 30 % - 253 e
12 -3 i 14 i
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Fig.2 sub basins of the study area
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Tab.4 Results of parameter calibration of SWAT model

Jrs SHARIG SHE X RS SECREUE BudtHA SR 5
1 CN2 SCS 12Ut 2k 7% 88 (35,98) 1 AR
2 SOL_AWC T R K 0.15 (0, 1) 3 T 3K 5y
3 SOL_K R K % 674 (0, 2000) 7 T+ K
4 SOL_BD TIEAE 2. 18 (0.9,2.5) 12 + 5Ky
5 GWQMN HRZH T KR R 4675 (0, 5000) 2 L 4K
6 ESCO IR KM R 0.0 (0, 1) 4 Tk
7 EPCO FLW) 78 #1222 BL 0.48 (0,1) 10 R &R
8 CANM X TR 2 &K 28 (0, 100) 5 R & Uk
9 ALPHA_BF FR R 0.075 (0,1) 8 HiR K
10 GW_DELAY R K S R A 155 (0, 500) 9 R KRR
11 GW_REVAP R KRR R AL 0.135 (0.02,0.2) 6 MR KRR
12 CH_N2 EREP LIS 0. 042 (0,0.3) 11 B
KA MR % (R)  #2 YEREU(R?) « Nashr
Sutcliffe FEL( Ens) 1124 BAGE FIVE DA bR, €
S B BUE SRS S vt WAL 5, 258 01, Sk 9 i) H 4%
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Tab.5 Calcdated results of evaluation indexes for model performance A
i B R R? Ens Fig.4 Comparison of monthly simulated and observed
(1995 2005) 200 0,89 0,89 runoff during the validation period
BAFMI(2006- 2011) 13.2% 0.88 0.86 R 5 AW 3B 4 4R a5, SWAT #EALE

3
Fig. 3 Comparison of monthly simulated and observed

runoff during the calibration period
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6 2012

Tab.6 Error of monthly rainfall and runoff prediction in 2012

e J1 B T 12 Gk JIAR I B 22 JIAR I VP AR 22 %
/mm I NG /(m3e s1) /(m3 e« s1) I ANE %
1 29 i - 149 81 AN
2 275 iR - 112 85 ANt
3 - 47 i - 169 179 Exi
4 128 Hh% 70 219 R
5 - 81 G - 254 299 G
6 384 % 297 488 %
7 250 G 408 571 “%
8 - 130 g - 46 498 HE
9 658 ENEx i - 493 593 HH%
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Fig.5 Comparson of monthly predicted and observed runoff in 2012
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