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Estimation of Surface Runoff and Pollution Load in the Coastal Region of Qinghuangdao
XU Jiamxin', GAO Yarr jun',GU Hong mei', LU Jiar hong', CHEN W ei?
(1. North China University of Water Resources and Electric Power, Zhengz hou 450045, China;
2. Hebet Provincial A cademy of Water Resources, Shijiazhuang 050057, China)
Abstract: Based on the land use, soil classification, and hydrological and meteorological data, the SCS model, developed by Soil

Conservation Service (SCS), U.S. A. ,was applied to simulate the annual runoff depth and surface runoff under different fre

quencies in the platform of ArcGIS in the coastal region of Qinghuangdao and to determine t he appropriate value of Cy in the ar

ea. T he results showed that the runoff depths were 194. 21 mm, 145.64 mm, and 126.08 mm during the wet,normal, and dry

seasons, w hich can accurately reflect the actual rainfalt runoff relationship in the study area. Meanwhile, the surface runoff re

sults were used to estimate the pollution loads under different runoff conditions in the coastal region of Qinghuangdao, which

can provide reference for the simulation of spatial and temporal distribution of nom point source pollution and evaluation of envi

ronmental improvement in Beidaihe area of Qinghuangdao.

Key words: SCS model; surface runoff; norr point source pollution; pollution load
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Fig. 1 Schematic diagram of the coastal areas in Qinghuangdao
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Table I Different CN values under moderately

wet conditions for different land use ty pes

, Cy

NGRS VY St A% BE CE DE

i 72 81 88 91
7K 98 98 98 98
AR I 78 87 82 95
B 77 85 90 92
% RS B 51 68 79 84
My FAh U 89 92 94 95
B e (B > T5%) 36 61 74 80
W op {7 (G < 5% ) 72 82 8 89
B AR AR 25 55 70 77
Mo gk i S b 36 60 7379

i JCL A BTHE, TRERIRBUAN A R AR AN, Pieh BB A% B M
R M.

VA R W IR IRIR R, 45 & 9T XSk AN )
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Fig.2 Land use types in Qinhuangdao

3
Fig.3 Soil types in Qinhuangdao
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Table 2 The classification and area of land use and

soil type in the coastal region of Qinghuangdao

- i ) 2 FHEERA WA/ km?2 A km?
C 413.23
Wi 613. 60
D 200. 37
‘ C 23.17
pie: 55.39
D 32.22
KA A D 14.98 14.98
C 75.10
Ik A 84.15
D 9.05
o C 53.83
i K B FHHE 80. 78
Fiih D 26.95
16.91
e g v b ¢ 6.9 22.51
D 5.60
. N C 11.27
o 1 o
D 34.70
i c p— 142.97
R ’
D 40.76
Mol A bR ¢ 1378
b D 58.23
it 86. 21
b R 823
LRI D 5.97
Mt 1 100. 59
3 2007 AMC

Table 3 Effective precipitation and AMC
Rating of Qinhuangdao in 2007

H# fKHE/mm  AMC H # FK i/ mm  AMC
03 01 6 0704 22.6 1
03 04 16.9 1 0708 5.2 1
03 19 6.6 1 0718 81.3 1
04 12 15.9 1 0731 8.9 1
05 11 6.6 1 0807 11.7 1
05 16 13.9 0808 7.3 1
05 22 9.6 1 08 16 10.2 1
05 23 18.7 1 08 26 9.9 1
05 31 9.5 1 09 14 22.3 1
06 01 7.2 1 1601 21.3 1
06 27 8.7 1 1605 18.1 1
06 28 6.1 1 16 06 40.5 1
06 30 46. 1 1 1627 12.9 I
07 01 43.6 I

B FZ WX AN [ L Hb R 2 20 H 3% 420 5 e
WL BERE, AR T AL K R RHEAIT SEBE 40 H 10 2 5 it
X b R ARG G TR E: TN 2.4 mg/L TP 0. 42 mg/ L+
COD 70 mg/ L\NHx N 0.24 mg/L, H5 HFFTIX 1K V5 4
ffir &, THE A R

Wr= 1000Cy W (6)
o Cy A HRART P IIRIE (mg/ L) s W 2 HbR ARG
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Table 4 Different Cy values under different AMC ratings

TR C L3R D

R FH 2 - - - - - ;
AMCN AMCO AMCO AMCN AMCO AMCO
HEHh 75 88 95 80 91 97
K3 94 98 99 94 98 99
ARFH 66 82 92 66 82 92
Y0P B 78 90 96 81 92 97
AN R I 62 79 91 68 84 93
el B I 85 94 98 87 95 98
fe 7 5 Bk 55 74 88 63 80 91
PV RE R 72 86 94 76 89 96
A EARR 51 70 85 59 77 89
AR S AR 54 73 87 62 79 91

5 2007 4 12 -
Table 5 Calculation of precipitatiorr runoff on April 12, 2007

THOFIR S LAY B/ mm Cy  ARHUA/ mm ARES JTm3

159 75  0.00 0. 00
Bk
D 159 80  0.15 3.08
C 159 94  5.55 12.86
KK
D 159 99 13.19 42.49
AF A+ H D 15.9 66 0. 00 0. 00
‘ C 159 78  0.03 0.25
IR b
D 159 97  9.25 8.38
C 159 62 0.00 0. 00
A AT i B FH b
D 159 68  0.00 0. 00
o C 159 85  0.93 1.57
He i it
D 159 87  1.49 0.83
o C 159 55 0.00 0. 00
T 7 5
D 159 63 0.00 0. 00
T C 159 72 0.00 0. 00
et D 159 76 0.00 0. 00
ik H C 159 51 0.00 0. 00
HEAR K D 159 59 0.00 0. 00
P C 159 54 0.00 0. 00
S A D 159 62 0.00 0. 00

FAKEE 50y 483. 28 1.84. 57 1,14 095.79 1.48. 33 1;

SPIKAES 5 351, 13 £.61. 45 £.10241.22 t.35. 11 t;

FAKEE> B M 312. 53 1.54. 69 1.9 115.48 £.31.251,

o TR DX 3 ) i ) R A

FRESHIH 83. 99 kg/(hm?. a) « 14. 69 kg/ (hm. a)
2 449. 82 kg/ (hm?.a)+8. 39 kg/ (hm?.a);

SEAKAES K9 61. 02 kg/ (hm?. a) 10, 68 kg/ (hm?. a) -
1 779. 89 kg/ (hm?.a).6. 10 kg/ (hm”. a);

FiKAE5 50 Jy 54. 32 kg/(hm®. a) .9. 51 kg/(hm®. a)
1584. 24 kg/ (hm?.a).5. 43 kg/(hm?.a) .
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