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Tab.1 Comparison Between Automated Extraction

Area and Surveyed Area

BB RRTR 2 F R Xt

FRAEHE g ma km? BRkmt  RE/Y%
WL LA 535 554 3.48
BERBEHL L 8 678 9 450 8.17
ST 26 165 27 780 5. 82
LR 40 100 42 299 5,20
B 49 458 51 270 3.53

BBl FREEREERETRMNEKXESKERRFEE PO,

EEERRES . AR 1956 ~2000 4 5
ARBFEFHRRESHSE, URSFHKLKERN
i ABE, 7E ArcGIS 3D Analyst 4 g TIN ¥
B E¥ TIN #1464 DEM, it K/t
5 DEM —3, 8 100 m X100 m, 558 T
1956 ~2000 4F 5 713t 350 4F - 2 B TR & A% 1 (3
3EE 2,

il ArcGIS Grid *F g 0 0 R R % R
(weighted flow accumulation) 3¢ i+& 454~ F it 18
RN RE. MR RER M RRN
¥ (regular flow accumulation) B B, T K
WU A L I T E — D AUE 4% (weight grid)
ERNBASE EARTTREE — & LA il
BEAE mMETTER AN EMRSEA D
. DLRE T B AR ME I AL E M AR, 7E ArcGIS
Spatial Analyst i # #% 115 2§ (raster calcula-
tor) FE A I T @4

WeighFac_precip = flowaccumulation( {dr,
precip ) « 10
How, fdr g 7K W 190 4% 5 precip O B VL3 38 4F
-3 T B A L 10 RN RETE B O IR B LA
(mm) ¥4k R R AL (m®) B B+, 8 W 5
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Tab. 2 Annual Precipitation Depth of Sub-watersheds

FRBELHKE SE V- REFI B /mm
WL |k 1 089, 69
BWREWU L 979,13
S ENLE 1112,41
LR 1 130, 05
Bk 1148.73
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e K T Y BB AR IR 43 A5, WG AR R K T TR B S B A
KEAFABHETEMREMFETHBE, £F
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B, MIEPBEKEENHES~9 A,7 AR
FEK., £F(2 ARKE 2 HWHE IR E
ARG A ARG L MERER. BRIE
5 A4~ 7K 3CHE 1956 ~2000 4R 321 B 42 W 5k, 43 3
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BEREY,BAHTEANALHERER BEE
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Tab.3 Annual Baseflow of Sub-watersheds

FHRAL K ARG e/ m? EHERE/m?
WIS b 8. 433 47E+06 1.012 02E408
HEREWL L 1.351 31E+08 1.621 57E+09
SITE UL 4.940 98E-+08 5.929 17E+09
VLR 6.944 09E+08 8.332 91E+09
B L 8.749 13E+08 1. 049 S0E+10

2.2.2 MEBRMHE

WRER K — KB IE SRS RD M
T AR, X KRS R 3. AR BEWAR
XEAFHRRBEUREHRER  WHREERER.
TN RG EAEAT— R R R E B IZ R U LR
HIRAR W AR T K-S KE S iy EHEHKET B B
ML A BRERI RSB RBRMERA
B AT A4 5 K SCHI IR BB R RN R,
AR TETFRENERERE. BRLUSBEH
WEHEARNAE FHRBENHRBRE, MK 4.
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Tab. 4 Annual Depth of Surface Flow of Sub-watersheds

FHREZHF ) 2w/ mb FEHERE/m EXBRERE/m® FHHEZRE/mm
WL 2.733 50E+08 1.012 02E+08 1.721 48E+08 310.736 8
BER P L 4. 483 29E+09 1.621 57E+09 2. 861 72E+09 302.827 8
IR £ 70 1.496 39E+10 5.929 17E+09 9. 034 74E+09 325.224 5
THRELE 2.203 75E+10 8.332 91E+09 1. 370 46E+10 323,994 0
BRULE 2.760 42E+10 1. 049 90E+10 1.710 53E+10 333.631 0

2.3 1M AXNE 0.067 157In( % A) (3)

b A IR R SV R 2000 4 1 ¢ 10 7
T AAHE, ERERE TM BR LBIFHK
1, R AL IR 2807 35, B 43 Bk otb L bt
By KBRS TH ER A AARFR L 6
X%, A 3,

7 ArcGIS 23R 5 M FHRBAO R KT
TR A E . BEETFRE LA HE, R G
NH&FHRE LA HERNBER, FIA ArcGIS
t1 f Summarize 3 §E ¥ & T 4 B F 2R B9 R
BTG BRINE S,
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Tab.5 Input Values Used in Regression Tool

HWRERW/ MMEWE/ i KH Fip

F LA (mmea!) (mm«a~?) /% /% /%
ML E  310.7368 1089.69 22 70 4
PERBH UL 302.827 8 979.13 36 42 21
BT E 325.2245 1112.41 36 39 23
TR E  323.9940 1130.05 33 46 20
BEULE 333.6310 1148.73 31 49 18
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7E ArcGIS Spatial Analyst J1 {8 I #& 5 3,
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¥, F) R4 3718 B A9 LR & Lo R AR S R B
MBRFXFRX, 4T E &R LA AR B4 8
hRER R, BEK I REHEAMRAE B RE
TLREAE N 4,
3.2 HRIPBIE
A3 ArcGIS Grid & #yinAx BB RBOR B
BRI E VY REZ R E, £ ArcGIS Spa-
tial Analyst FIHHRE IHE AR FMA N T @4
WeiFac_ runoff = flowaccumulation ( fdr,
runoff ) + 10
o, fdr /K 30 9 18 M % 5 runoff S & VL IR S4E
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Tab. 6 Comparison Between Simulated Surface Runoff
and Annual Surface Runoff 2 F x ®
ko TOORRERR CREARERR/ AR (1] MBS, 3ky. MWARERMEXERITENRER
T 1. 721 48E+08 1. 757 45E+08 —2.09 BHITI]. HFHKF, 2004, 7. 4-6
YHE  2.861 T2E+09 2,665 1E+09 6.87 [2) S, THR,NE,%. %£F DEM WK R
LIT¥H  9.034 T4E+09 8. 850 53E+09 2.04 . N
{LRE 1370 46E+10 1.359 7E+10 0.79 KB —EF T /NEF QWAL g
B 1.710 53E+10 1.685 14E+10 1.48 ##,2002, 57(6) . 671-678

(3] FRBIA,ZARK. 15U H B4 A 3R 8 T F 4 04
[T0. S P2 ,1997, 15(3) ;. 207-214
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RAMRBEREWB R, XA BBER . BN TE FHANERERELL— LRI LR R 6
EFHHERK BN HE, R A 80T L5 [1]. #E223R, 2004, 59¢1): 125-135
BTG R, [6] Maidment DR, /KXZFMIM]. k=, =44,

2) BRI T K RERE 2, #F. JLET AL RAL, 2002
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Simulation of Surface Runoff of Wujiang Watershed Based on GIS

TANG Congguo™*® LIU Congqiang’
(1 Institute of Geochemistry, CAS, 46 Guanshui Road, Guiyang 550002, China)
(2 Graduate School of Chinese Academy of Sciences, A19 Yuquan Road, Beijing 100049, China)

Abstract: Non-point source pollutants are mainly carried over land and into stream networks
by surface runoff, and how to simulate surface runoff is the key to determine the loads of
non-point source pollutants. The volume of surface runoff is chiefly controlled by climates,
topographical characteristics and types of land use of the watershed. Five subwatersheds that
can represent the whole watershed are chosen and their average annual precipitation, average
annual surface runoff and percent land use are calculated respectively in digital Wujiang wa-
tershed based on climatic and hydrological data from 1956 to 2000 and land use data of 2000.
The surface runoff is assumed to be a function of precipitation and land use and the regres-
sion tool is used to determine the relationship between surface runoff, precipitation and per-
cent land use. So the rainfall-runoff models in all kinds of land use types are built. The re-
sult shows that the relative errors are all below 7% and the accuracy of the models is high.

Key words: digital watershed; rainfall-runoff model; surface runoff; percent land use; Wujiang
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Fig.1 Digital Map of Wujiang Watershed
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Fig. 2 Annual Precipitation Depth Map of Wujiang
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Fig.3 Landuse Map of Wujiang Watershed
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Fig.4 Annual Surface Runoff Map of Wujiang
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