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Influence of Subdivision of Watershed on Simulation Results of Agricultural Nonpoint—Source Pollution
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Abstract: Mathematical modeling has been a major approach and method for the study of agricultural nonpoint—source pollution recently,
which explores the spatial distribution of nonpoint—source pollutants and its converting, transforming mechanics. Fengyu river basin in Yun—
nan Province was selected as a study site, and model SWAT 2009 was applied to evaluate the impacts of different watershed dubdivision lev—
els on the results of model simulation. The results showed: (1 )subdivision of watershed had a less influence on runoff yield versus sediment
yield and nutrients;(2 )in the study area, runoff yield and sediment load had comparatively steady levels of subdivision, the number of which
were 85 and 175 respectively, however, impact factors on the load of nutrients were complex. The load of total N and total P started to level off
when the number of subdividion reached 15;(3)the change of sediment load caused by watershed division was mainly attributed to the alter—
ation of drainage density and channel slope.

Keywords: watershed subdivision; SWAT; runoff; sediment; nutrient; parameter aggregation

T AR SR B o Tl 5 7K HE Ak PR 1 £ 722 7 i
5, R IRTE AR BN T A A B CIIA S K AR
15 YL [ ARG BIA A AR, DR AR Y T P95 G
IR RN SR H 255 R AT RL H RS
Je e BCR A BERLYE | [E) Bk R MR R et S
R SRR RO RS G BT SR BRECN X, H
BT, AR MY TG IR 5 GAR Y FEATARAY 43 A AR Ll T

7% B #9: 2012-02-22
E ST Ak CRl)RHF & 2 2% B (201003014 )
EEE T A E(1989—), &, WALTRE A, BLAFR AL, FEMAFR
My TR TS Y R UAI 5E
E-mail : zhangzhaoxi2010@126.com
*EEEE . FEKER  E-mail: gllei@caas.ac.cn

s s EE N AR TRz,

AV TH IR 5 YL A A B 5T B LR VR T 20 42
60 4EAR, BEE THEN B AR K&, Ak BB T — L3
L RPLEER, o A R — R R E
SWAT(Soil and Water Assessment Tool )FERIHS SWAT
BEAL R B R E R (USDA) MV A 55 .0 (ARS) [
£ 30 a JF R — 8 T ERARRERE M EATR
SR B A B B A A UK SCIERY . SWAT RIS
BT IR (RS) B B R G (GIS) M%7 R AR AR A
(DEM)EAR , BB BB AN 1A 2 220 (R B AN
) B A R R AR E 22 I HK IR ERY
AL A=) B HS B SE N, 2R A T ARl T U5 et



3155 10

SR U 1987

PAR T H,

430 K SCRERL N S B 3R Ak 25 ) A2 A A
T NS HRe S0 e e 10 o AR L R IR A R A
6] A EU BT, 7RI S B B BT Hh B TR LIS
B, HTHHERITSEALENZSESPREAR, B
— R T4 AR 2 [ 39 TR BT T 28
BENSFTE—ERENE L M S E L
AR AR E EUE 7RIS R AER Y, SWAT
BEAYAE R 53 F W FE it X A SR T S 5
So SWAT fEH— TSR ER € 1 3RE +
b 1) A J7 A B 9 20 B2 oK SO B B T —HRU
(Hydrological Response Unit )i @RI S5, i H T
T 30 3t e B AR BE 0 82 S  =X ERL G, 54
ZERTE—ERE BT FiE & HRU #9505,
E T3 A B AR 437K AT LA/ By A [ - S
BE P R AT VeV i A8 IR 5 £ e
W RARB E M

| N AME T I 43K X SWAT BEADL 45 - 5
AR BB — LR . Mamillapalli 5% F Grass
GIS-SWAT HIBIF5EIN R , W& T Il 435 B 5938 m
BRSO N BLG(HRU ) B3 I, BE400 45 SR 2 868 1
B BAFE—A B, X — PR, LA R A
DB iR E o FitzHugh 55591 Tha S50F ] SWAT 45
RURRGY T A F I3 R 2 K X B R 45 SR A
W, AR TR 2 8 H A BUSE BN, T
UURY . ASBRER AN TCHLBEXT T 38R 437K e s
J&%, Bingner Sk B, SWAT LY ) 7= g H X F A4
A B IR - RARE Y - R SR T
BAEE R AR, FE—E R BE, X F R
TR/ INTF 3 BB A X R v B AL i A K, LR
PR A [R] 3t 38030 - B A1 38 B DA B gl
Gr AR H TR A T 8RB . Arabi S50 Bl
ZHRM ) Maumee River 338 A B PI~/INAUIB A A 5T
R, AEEHEIE i (Best Management Practices,
BMPs) XHTERYIFIE SR Y0 5 R i R 437K
TR AR IT L KA SR IR
R, YRR o B B — KB, 3
BRI 53X AR R A R N . SRS B
SR, AR T I 73 /KA B ETE FE A R
R E/N, BRAE— ER, xR
FEB, AR XA T 3 2 R T, AR A
XK R AR SR, TR R TRE
V5 4 ] A i A S £ 181 FH (Critical Support Area,

CSAES P FKRBRERRXR, #E CSA
AYME, T AR RE TR R 707K F o 5 B BT BUAEY
WFFE 32 B T PR 7 AR RIS S5 A o, (ER
TR EFEE B TR 37K AT A 4, ™
AR IR A WA T — B IRA DTS o

TR A R RPOK NG, L T aBE KR
B AIGMEEN A Tk R Az ikl |
FRRHE T URE LR, e X AR R4
B BTN E. REPTERY, HFEFEREE
FEALHERR AN, Horh AR TS YR B 2R, A
10 iSRS R R kil )R R IR R v S AT
1SRRI, SR E B PP T PR 20Xt SWAT =AY
TGRS, THE B G BAY T Js 237K
R H AT REA AR SR

1 #WEFZE

1.1 FAxEXIEER

W X R = w8 R B TR RSP 3
BOE 1) RPN RIEA T4 “ i Z I8 Z PR K
VR B FRBE AR 219 km?, BFE XA 1L EBR X,
B mE R R 3621 m, BAREEIK A 2072 m, ik
2634 m, XIFA/NVIRILE, AF R R 1070 mm, 3=
BAETTE 610 A, TR 08 ARl E R 211 C,
B 10.1 C;4EHESHER 16.19 MJ-m?-d™, %I
o8 w7 | VS B W R o YK
WA KR EAMEL , ZREEA R EHS A
JE R, BB RO/ N, A R AL R
B+ KK+ FFLL
1.2 AIRFE

ARICR AR DEM $480 B T E 2R3 E R
HULE) 135 TTEEE , AehR R OA VG 80 #hIRAFR R . H
T HERR AR BRI R KSR, B ArcGIS 9.3
PR AT e, oo 3 R R v AR AR
55 R 1:50 J7 9 3o Ar P (11 7 B9 A A B LA
J 1951 43 2009 £ IR EE Ok B RBESZR M),
43 AL 2001—2009 4E3E 9 a HOR[R]F- IR 437K
FT RS IE S A A E SR A

SWAT 2 EATREYBHLE RS T E AR
R BRI B SR B A /K SRR AL, SWAT
BREEIR ] SCS A2t S BRI , Muskingum AR
L 38 JC 3t , b F§ MUSLE ( Modified Universal Soil
Loss Equation) 71 Bagnold e #% 5 #2400 i 155,
PRI HA, B A KM% DEM R H D8 55k |



1988 HRE,E . TR xR R 5 Gl g R A e

2012410 A

E 1 RP s EE
Figure 1 Study site of Fengyu River basin
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Figure 2 The division of 9 sub—watersheds in Fengyu River basin
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Table 1 The division of various sub—watersheds and their parameters
FHIsSEE /M 9 21 57 85 111 175 296 370
B/MEK X F{E/hm? 1200 600 200 150 110 70 40 30
TR BV hm? 2433 1043 384 258 197 125 74 59
HRU M%/n 235 494 1035 1287 1535 2128 2999 3444
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Figure 3 Annual mean values of runoff depth with the different
sub—basin partitioning
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Figure 4 Sediment load change with the different
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Figure 5 Effect of subdivision on overland slope and slope length
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Figure 7 Effect of subdivision on average channel slope
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Figure 8 The load of organic nitrogen , organic phosphorus, nitrate nitrogen ,ammonia nitrogen, total nitrogen and total phosphorus with

different sub—basin partitioning
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Table 1 Mean of physical and chemical characteristics of the study rivers
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