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KEFHESHAARBEEORFRFEE, CEM A 1978, 1987, 2000 F1 2005 4+ f| AR RAE , +
B RIE 1970 ~ 2006 FBHEE, ET SWAT R, EEIT KEAHBA 1981 ~ 1991 £ A 2 H A
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R, BB TRALSRE, 48T A/ EEST A EHIRBA R MR, SREH. HAERNE
FREC IR TR FMOERERE, X A B B A K SCE MBI, 1970s ~2000s + 35
/BREAIEROTTREEREERK, 523.33%, 1980s ~ 1990s IR ER/D, H9.69% , RAF{bxF
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FBASE S 3= ] E ARk, IBRMBIEN— Bk, AR REA I . T3, HE. Lifl
BSMASHRR, BRBRS HEFAKCER AT, 8870 -4 S5 B IR R R
B S AR STERIME, AHARKSEREA UTRMA: (1) 55N L F LXK
SCESREW; (2) Tk XRSGEMNAESEBMFTENRAZROEEES O) BRGERYSRY
BTERS; (4) BIlIERA SWKSCEKIRRBAKIER; (5) BARRURREY F4AFRRER ST
BEWHLE" . B, MRAKSOERRRRKSEBBEEN R BT W, REBATATE . B, .
HE. T, S2SEAEE - RERRK, HHEKACIBEER. AHRKCERRA 2 M-
(1) BAEEHROWHER; (2) SREEEZHEMN, 2 MESRUUE T RK ORI AR5 18
T BE R KSR, FotE R A K SO E A B A S W AR M E R NS R 5
Fiks R K R, B, 435K SRR Al I BRI A B SR A A BT 7 A K SO0, FT LABEL
SR IR RIS X WK ORI S SRR . AT, A RKCCERETERGAROBEE,
HEFERBOSEA ST E, WEEBTERBANER, 55, SRENEHEREEERBEER
3, TIHESIMEIRAERANIRYE, BRI BEFRBANATENE, Hit, BRRARNKIE
ERA SR SRR X BT B BB THEZ—,

1994 4, EERWHR WIS F L (ARS, Agricultural Research Service) Yy T BE401 5 3l 1 3
B, TS EESRFREMHBKE. KREFEHEM, 7R T SWAT (Soil and Water Assessment
Tool) AMMEAFBAER, BARRNWEIY, THABRSHEGEERERENSHAEL, K%
AR SCER, kR, AEURARAKRBE SR . MREERLIAKLRRER SCS #
RIK Green&Ampt T BHEABIAIHE =W, 7E SCS MRS, BIAT RBMEKRTRBISERTH TS CN
(curve number) , RKA . +EE . LA, FEFR RGNS E N R, BAKREH CN
72 1972 F1 1986 FEARIBAL XM LR IR BE K, BRIZELIRTA B L AR B S + 0250 /N s R
-BRERAGHRER L, BATRARRNZB B, BT REREREREN - BRXELEERT 1
B, L8 BESTHREEER, SERSREMN LB S EEEAER, RAZM T EERSESIL,
BEBIREK . BRSRER S TREE RN RAEL, AKESHXRIEATERGER T, 1995
4, Grayson %R T THALES %), ER—NMETFRERBRFMNOSARSEER" , Yoo FiE TH
FRIHERETZEBAMGT . W - KR - RREBEL . WREE RS ESHEERI— R HR A
ORI Yang SR TETINKMS5ET 10km B HARESHRACHEE (GBHM), Mo,
USGS #7™®) | WATFLOOD ##1™ | SLURP #7? J PRM M%) 488 T 405 K ORI T 86, &
A5 GCM BAHAREAFRKCER, 1 VIC A prELL!M & 0K 8 Dk X T ARSI K
SCRRIE, EETRIT ERE— PSR, 40 ERMSBRESD S LB ETIER, FIA
£ BRGSO E S PR T ER RS R B 35 T B 5 Bk SO, 88 b PR
T REBREE G 3/5 ~4/5, BT LB E TS RINB R G 1/5 B850, BRARS™ EH
SWAT 1 VIC A7 K SCHERISHHT T 1960 ~ 2000 4F % W X + B B R F AW, 20 L BEgEik
SRETMERKE R 6% ~16% , AR S L BALZERIK SR KA KR 14% ~20% ,

BICHI A SWAT (Soil and Water Assessment Tool) 437 3K SCHERY, BT kW Wik H 2R A
6, SERGRET TN, 00 T LA/ BT AN 2RAEOENH, SERAR A ENS
IR XK T2 WA LW, BREKBEENKIBE LR, Nk RESRAHRLAEEY
B,

1 HREHER

FKEFIRIBAL FARE 111°35' ~117°12", Jbs 41°30° ~38°35', WHMF, MZEd . Wb, L. X
BESAMME (). AREMENE L i, KEM EHFRGFLTEERESHMBE . WILE KK OH#H
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SWAT RIFZEREMN T RBEEEE, S LELUTENBREA: (1) LEEH; (2) 8L 8
BRIKCAE, SRR ESN4A (A, THEARMNEER; B, 1EEPENBEE; C, TRARIK
KBEE; D, TEARIKMNEBER); 3) LRHEHEYBRABRREE; 4) BRE. RIFERA
ERMILFBEHZA, XERBEARN ISR, TEBAAFALBEENHENENE, €. LEEARBL
BENKRE., LEFE. ARHERKE. BAFKE, AILCEE. . Y. DR, A58
BALE L ERHE,

B (R 1) e, ARBEMLENIHER. LETNHEYNREARATE, FLRE.
TEEEMBPLEWHEE, FULCFE. . Y. Y. RSB0 s. tHAERAABEHT
R, REEZRESNED. ERREMNTRPEIMIBARMTEEN <0.0lmm (%) 5 <
0.00lmm (%), i SWAT BRI AMVIBMARZEEIRHE, KB IMA (<0.002mm) . #HH
(0.002 ~0.05 mm) FIYHL (>0.05 mm), FHit, TEHMNIH DB MYBRA RS X BEREHF
M. RS PR, MASKERBEIRENAS KL R R EBBURRT, T EE
B NS RNER, Hil, SHCENIR, AIAZREARR, THERATREN LENARER
EZE#H,

HT RS RS YR H 2 MFERIFNGT X R, A RBUXR SRR UEE 58
YRR, FlHEERBRTM L KEIF RN+ KK SPAW Y Soil-Water — Characteristics
(SWCT) #itk, H#ER L (Clay) . B (Sand), HHY (Organic Matter) , £h/¥ (Salinity) . #8k (Grav-
el) FLSBALIHER: (1) FERE (Wilting Point,% vol) ; (2) M EIFF/KE (Field Capacity,% vol) ;
(3) fAFME (Saturation,%vol); (4) TIRAE (Bulk Density, g/em’); (5) MM FKZE (Sat. Hydraulic
Cond, cm/h), diFEINKR 5% RBYEMTUBREE L WA B KR (SOL_ AWC)™®! | B
b, FIREHAENEERMMIBRAR SN BILL%) PERBEIRESBE, HEXN - ENE
BEKE. TEENERE, HRFKER, BETES KR, g7 SWAT EBE MRS LB %K
#EE
2.2.5 JKEERIE

BT AREMREAERE, £ RAERELUKSGIRN, D% EKENAEER. EKERK
Z, R, FEEERT 3IAKE: REMARKE. 2BTARAKERETKE, SKENEAER
mE 1 i,

R1 KENEEMWR

AP FERTR Ema e (1 m')

(km®) B MRS AR ERBEES
mH 2Fn 16 700 58 000 5 700 36 000 17 900
Kig FREER 2250 11 600 5 870 620 1630
BT BN, RFR, Pk 43 000 416 000 58 000

RIERFEOK SRR B K R B R E, REEANTERAMB/MIRE, W2 Fix.
3 kEMKITEMERL

3.1 REMPUMR

B ABTSX A DEM, E37 SWAT #%/sh i) DEM, BTt DEM, #17HEEE ., RERER/NE
PURME, RBUKEFWRAE SR, BMERBIERE SWAT S8 K& ERE RS EBE AN,
HREGTR S E R TN R BN LB, BUEEE—RE, FEARRNTRSEA KRBT R
&, BEUBIRY, B/MERBEER 3.5 7 hm’,
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£2 SANBFERAHRBRR YRR

HHR (F ')
wE (H) o Lk Kk HFARE
BAM B/ME BAMH /M Bkl BUME
47. 87 0 10. 28 0.35 169. 34 36.12
67.305 6 241.92 0.3456 166. 75 33.43
211.68 216.00 0.172 8 257.47 31.19
313.632 171.072 0.172 8 628. 99 51.24
1 183. 68 241.92 0.216 807. 84 52.36
516. 672 183. 168 0.216 872.64 54
46 448. 64 374.976 0.2592 796. 61 40, 87
1 745.28 338. 688 0.259 2 739.58 13.57
1 883.52 635. 04 0.432 369.79 30.15
282,528 75.513 6 0.086 4 317.95 36.29
113. 184 177. 984 0.345 6 199. 58 56.85
71.193 6 15.638 4 0.345 6 181. 44 33.69
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EXRBE O, MOTHR, ERERERSN 81 N FRE, HESTFRENSE. EMHMKTR
Wb A SIMAME . ZEMETKE. BBBER . T RBREOKEME.
3.2 KCWERLATTRIRIS

TEREA i AT LA S DA RN E, Ho5EA LM HES HERRENRER, #
FIBIAHT. S5 ¥ Multiple Hydrologic Response Units (Z/KCWARLEATT) Jrdk, BoE hiuflFRAE G
FRBER HH R/ B S TR 5% TR E R LA R 8 A BN RIE., 2 FE{EM K
INGYRRRR 5% 5 10% , SRIGRI5&FRIBA 7K 73 Wi BB TT
3.3 SWAT R E

WRTTE 280+ BB SEE . M ARBEIE. AP SKREIEW A SWAT ERIBHEE,
&K B A T H B REES A K EREED ., dTRENADABRK, REERFKETERK
WL, LHZEHTRATARBRRENKE, BHit, ZEAOBES. FKEL. RULLEHTRES,
TEAR R 19 F R BE B 40 Sl A B RIK WIS . K EHIBK B K RIKE
3.4 SWAT #MIEfT

BRAMEERMESSS, UHKRW. CN EBRMLX B ILHFR#TRERAERL; KA Penman-
Monteith J5 3B ¥ fE 8 WL RSB R & THKE#E (Muskingum routing method) o BUIIEI RE
HH.
3.5 SWATHRBSEETE

DA EN, BHMARE (CN), HEAME/KE (SOL_ AWC), HBEARIMEARR (ES-
CO). T AKEHEERES (GW_ REVAP) , HWH ZIMERY (EPCO) FSEAFHRBFTRAY
W, HTSECREN, TURABXESHE, BTN R™ , R™=JkE CN EH¥ Mg K, SoL
_AWC B Al AR, B EENEESKBRIMYARATE SN BERINKS, SOL. AWC {Hi¥
m, FHSREEKEENER, RIRORBEM, MR ESCO N, 2FBRE LI LR T
KBRS, TR/ HEEER, TS DERZNEL, BBER=RK KRN, RAFBOHER.
SEh i ST WA RN, BRBEHEBEAER. GW_ REVAP X KkdRESKEE HibE 3z
SRR X SHEYBRRY, ERAREHREKR MR CEESEYRRZR TR, ST K
-4 [i0)-2 L N









%33 BAEIR S « 3t 1 R/ 8 70 A XK R T K S AR A T BB R MR 81

F4 TRIHEABERTHEHERBERAR

BBt O O®R FHZWE (m'/s) ZHHE (mm)
1970s ~ 1980s S1; 1978 4E 4 #iFIFAFN 1970s S 45 25.3 18.77
S2: 1987 4E+3FIF, 1970s S % 26. 55 19.70
S3. 1987 I, 1980s K& 15. 67 11.63
(S2-81) / (S3-81) x100% 13. 00%
1980s ~ 1990s S1. 1987 +-4ufIF, 1980s 5% 15.67 11.63
S2: 2000 4+ A, 1980s SR 16. 42 12.18
S3: 2000 =+ A, 1990s K& 23.41 17.37
(S2-S1) 7/ (S3-81) x100% 9. 69%
1990s ~2000s S1: 2000 4E 1R, 1990s S5 23.41 17.37
S2: 2005 4E LA, 1990s S 23.48 17.42
S3. 2005 LA, 2001 ~2006 LES 4R 23.8 17. 66
(S2-81) / ($3-81) x100% 17.95%
1970s ~2000s S1; 1978 £+ My F| FI N 1970s S 25.3 18.77
S2: 2005 4E+HFIH, 1970s S 25. 65 19.03
S3. 2005 M, 2001 ~2006 £S5 & 23.8 17. 66
(S2-St) / ($3-81) x100% 23.33%

3 1980s, & FIMETRE LB 510 13. 64% F130.41% , WFMRBERTHET 5.26% 5 17.65% , FE™
Fsgim, 1980s ~1990s, KR S5HENEEURRIIER D, BT 1990s SRIF, Aty 0 M 8R40 512>
E5.80% M 14.60% , B THREAHBSHENTRAKRELRD, SBOHEHMEE, N 2000 £LI5,
B TEZGEBHENERNE MR, AEEREIEMm, EEAGRERHEY, Hik, 2000s #7355 &
HEA A B TR, WREEHMES, EEMEER/.

5 Zigfitig

5.1 &

FIFH 1978 4F, 1987 4£, 2000 4EH01 2005 4F L Hif| FIE BRI . + 3K RIE K 1970 ~ 2006 FES B,
BT SWAT 87, 81 T AR IR 1981 ~ 1991 440 BRAAES , XTEBING AT TN,
e POARHREE N 13.8% , BERECY 0.606, RAESIHARREN 10.3% , HERBNY 0.603,
EREH— BB, CHAR/EETAERT, ST RRERE, M 7 A EE A T
FEM AT B MR, UL A S LR A O MR B Y 23.33% , B/NIH 9.69% , H
MFEBEMS, AR R R AA X B MR RAG. 2000 4 LUS P4 RS EH#AS, |
BMIRRES/N
5.2 it

ARTREBLS RN TR EOER: (1) RBROARRE, B8 4RIk X R
MR, I MRS BRI R (2) MMM KRR AT . REs FASREERT A
BRRK, 7 SWAT B, M3k, B2 R FAK A RS BRI 05 TR HHA,
BATHBAKRSRELME, 3 LERERE AL FREREAAR A, RRE—FTY
RE, SHETRIETFHENAS, BANERELARANRE, ) TFESRLSRRNEM,
B TN ES S A FRHRBRAR/NT 15m/s, THLAE 10m'/s U, Hit, BHDE
EEENTOYW, EREDNEREE K, Eit, BERSZEREKENKROHSER, R
it TR RO AT, EFEIACHR, REMBUEE, 45AE SWAT BEEHHER
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THIARNE

M AR K SO B AT BRI R, RE R BRERER, HAKXAREERE,
FEFNFEHE %k ke T KK SO B AR K, AU A B B R DL SE ik Bl BER S A%
G RN T SRR, (ERRR S R — R AR T LUK SORBL . O T AR R B
BRECETRBIROL, MR PR ESEHITBIE. BEURAZE, B4 #f) fl/ 8 253 kS0
RN, SECELHAAAE, RSB SGIRENE, XEEFSEAMEREFRE, LIE
—AESHENER, REBRABRTHRE,
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SIMULATION OF THE POSSIBLE INFLUENCE OF LAND USE/COVER
CHANGE ON THE HYDROLOGICAL PROCESS IN YONGDING
RIVER WATERSHED OF CHINA

Hu Hualang', Li Weifang'* | Yi Xiangsheng', Wang Hong’
(1. Chinese Academy Of Agricultural Engineering, Beijing 100125, China;
2. Beijing Normal University, Beijing 100875, China)

Abstract Understanding the influence of spatial arrangement of land use on the spatial change of water resource
objectively, and meanwhile revealing the special coupling relation between water and soil can provide an important
basis for reasonable use of water and soil resource in the watershed. Based on 1978, 1987, 2000 and 2005 land -
use map, soil type maps and climate data from 1970 to 2006, this paper used SWAT model, a distributed hydrolog-
ical model, to simulate the change of monthly average flow of Yongding River watershed and evaluate the accuracy
of the simulation results. Keeping the climate constant, it simulated runoff process and analyzed the influence of
land use/cover change on surface runoff process within different land use/cover change scenarios. The results indi-
cated that the model simulation accuracy had reached the requirements of the model application accuracy. In terms
of the possible influence degree of land use/cover change on runoff, it was the largest with 23.33% from 1970s to
2000s, while it was the least with 9.69% from 1970s to 1980s. The possibility of climate change on hydrology of
the watershed was more than 75% . Overall, the influence degree of land use on watershed hydrological processes
was low, the climate was the main factor for the hydrological changes.

Keywords land use/cover change; hydrology; SWAT



