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wmE DEEREAFARR, X izXAK EHAHITRE. BN, G850, S
T—EETFTHEK LREARWERIFMG AR, HEH GIS HAR, X EmK Lk
KEMTERHETEESN, TR TEREEVZREEMEEFEENRR, B8 Y T Ti%X
KERRFEMEEREBBEER, H 3R X —EFMFER A MK LR A REHT T RH
TR,

XA GIS, KK ik, BEER, EBIFHN, #H LER

fESHE  S159-3,N39

7K T K R R R B AT R B S R AT LAY S50 AR K S N R KR BT
B TKERERKE R, 2R R RKYLERFRTERNRR, KBELRBE RSN X T K LR
KMBIR FEEFEREMNURHRE LU 0 KK LRAMBIRC RS, &R
E— R E WA R 77 R T R AR BN (FER EE)NE N R E
ia R ST 3 T S 1o M 0 ) 4% S B K EG ) ROEANY HE 45 & ST IC & (Aggregation) B 7 X @ $15
B2 E L REHAR G K BIR R Y, T 2R e BT W B m AR R L,
i B R e (3 E R Upscaling) 7R B KU Z T 28R LRI HEHES.

RBAKLREHNEMRGEESEBRARS TEHEEREENSHER. KEREFAE
PIEKEMEEMAEHHWEARAE T+ EENE L. AANXEHRNRE A K H
R EARBE BB T —SWER, B EEEF LM, RERAEDY. XKEENR
ZEEERMWBEEAS, XKt mARN S BEINEGZ 85N T BnE R
0, BRAESKTRAEXME 3S"HFRRMBERRTEEAAE,

KEIREKMENMR—NEBER. ZRK. ZERENEERE, o XKBKKLWREHT
ERVEM, HATE R B Haiy = e T BORTH R M HRE, -8R A R EN &Y,
HAL KRR R R B35, VR TE — € I A A R0K R AT R W E B AT Y
R, AFRIERBATHREREKNHER, #H GIS(ARC/INFO)B AR, B XK 1
MAKEWE RPN, AT R LA DR EAR TP 0K R 5 WA R AR AR
£ EM RS BRI,

* FEMERERIE (B TKZ952-S1-234) MUK M EH B BS T H /K LRk BERE S AR
WORE H B8 1999-10-01; W B4 A H 8. 2000-02-14
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1 MREXHEL

HEEFEHX, KEKFTWL, BIEA A WL, L4EH WL LK, SERK LM, SERYA
6237 AF¥HAR, BR2EKAKEMEAERA 50 FFHFAR, Bt R LK T RABRZER
WXz —, FEBRPITE KBRS MAESEER TR, ERAEX 103°30'E
PLZR.40°N U AL 40 T H B X BAERRFIEH TERR (LA 1).
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Fig.l Location of the study area

ER KRB MK EHRE, ZERM. FUEELRABXBFTENGBHME, 2H
FEZBUERER KERTHHA) ZRE, BE RS, WEHAR. KHEHESBERIEN
T.REERL,ERERK, AZVRAAE. RNETERF, BE VRBERN. HH
B AR\ E A RAN AT, TRENXLEHE, LERRE, LREHR, B TERH
TE.IAEBMHBERT, RECENBRUEATESE, RAXRRM. ADEERT, A
WF ARG, DA ATXBEASE. B AXMESTK, BMARE R, HRM™
WIRERA W MRS R,

2 REUK LR ERBFNTER

RIBK 1 ik & RIFH AR B0 B 2, L RAE LA TR () 2@, EIEmK R
RHWENMHARYEAIRB, FHEPHR - EBHKIRAEWHETE. QRLH.
HAEEHENERE - MIZRRNAIEEK, Q)R#t. SEFRERBER KL
MEREMARYE, SROBETHX, ) SHEEETEN B HRRFRATR
R,
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AKEREMEWMERTIALEADATES Y, B R, B85 8 R HEAA
AW, REKEIHAHRNBREARKLRAHERA R, BB KL RESTBER
Bk T XK £k HFRAE, B KR R 4E, KR 104 KRSBRRIE, K
BOW 5 AR X3+ R ARG

FF BF R R B TP — A KR K £ R R O0, B3R B e B A WA HE AR 8 L R
FUUTRAR: ZWME; AERY: 5 THREGAT GIS 43, # R KUKk il & EHriEin
MER,ANSHEFMAXRTKLIREARTHARLER, SR EH LML, 85 #HE
BT REREXEA L RA MBI R RE, A0 RE R LR 6.
7.8. 9 A A KM AR 1M —KT 025 mm AT HAREHARSE; L WEREE;
B A SRS E R Y, GERE 1)

#1 BUSH KR

Table 1 Parameters for water erosion modeling

n oA R WHRE  WERE T R tRANER  HEREE  EHERN

Rainfall during Soil Ratio of Ratio of
Contents Eroston intensity Gully density flooding season aggregate content  coverage slopeland area
RBHEF ER: $ 83 b7 k.3 i: | ik THH A
LT (tkm*+2)  (kmkm™) (mm) ke (%) (%)

3 KUK RRREMET

3.1 BT GIS HEHEA T iREERTEMNSE

Rk LA EREN, — MR ETE XREWS TR LB, BERGEH,
B RS REF BN LT (BB, HHEET XEAK LR RN E
ANMERERSE), RGBS MHRE. £ AR SRR A T RIS IR TR, &
SLE RV L A GIS S HR b 47 T B K B AT 7 19 5 T 5 O B 48 mL B &% 0F
METh, FE - ETNE - FESSEEESHBENICR. 2T IEHN ATk
HETEPEATEROEER, SRMBSERMEFHXR . BELE HIRRABRS KT
MrigvrZ BM T ETEE, BREFNNFTEEHSE FEEE, A ZER Ry L
xR 3, I SR L A AR L E VRS
3.2 EFXEMETHYSY

M BT BE T AT R (DRMEFAEMUERN, KtRRMRER
RESE, FTHRESE FIFER &N B, B R M E T8 5% F 5 6 PR 2T
AR R KEAK TR ERIZERE Y, Q) SHARBEMERAEN. B TEXE
REWBEF, SR04 61 oo R B R/ (B ), XARBKK, T A5 A8 5T M R EAHIE
R, Q)T RS, RIELRFEL, &L RIRAS K 3380 NME T XK LH

1) HRE, SEBEREKAEEK L ERFRAE T8 BT GISH XK TR A FNHR. 1999
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KM R AN BT (R, S 5ET T RBIM A S HOY 3380), K HITH EH
KB K 80~ 150 km’.
3.3 WMMIBEMRIL

ARRFHBE RAN=ADBK: REREE—ACREE —EESHNARER.
XENMBRB B, 50 HERELCEY =N AR BIERE S LR, JIERTE
MBI R B&EMR— NS FHRIBE. 8 RITLE S8EEE
EHRUTEAFTEMAEY. (DEERE. RBEATREFNHHARHNEEBHE, 9
LUK BEN (Polygon) AERK, FER. IHEHE: BRAEER WELSHER, 11t
FRBE:ROEEE: EXMEcE: HRAXARE. Q)EEL. GIS FHEET,
HGIS FENBESRPFEF AT RS EEEENEAMBREERE ST, EFHLE,
CEERAN—-ITE —RRB—ITBAF. Z#GSF, —MEB T EZHE -BENEE
MER XBRTHERETHZERRE. —BE-NEEE, HESTRBYE - MHEEE
B.HRZABAFEET: M—Bh /LR ARNETEES ERYEYE, 8- M5 BTN
REERRILAAREEBEANZAEEGFR. HZHAFEET. AHRPHERETE
BA. polifg Son—1RWER 75 MHBARR K40 45, LR F BB ES A, =D RES
RN AT A ERT— WA + P Hon. MBIREK + SE 0T, B3A A (B
Y 5H ) + T ET. WEBEE + T T FURE + BT, Q) EEM.
WETMRSNEAEBETEN. AWRFHEETSE. SHRER. FAREK. A%
AP En. 2 ARREBUERA BN - EBERFERS.

AR EHBHEBEARL. () EREE. B1E ARC/INFORE ™ M (EAXTFH
ForEMTwH A E) MERRFHHER (CREMTRERXARE): Q) S R%E. 2
BEEFARETCESHFEEREE, BETHAETNE ABREEANRYKE. HEGISH
IR RER, LK LR PRI LR N A ARC/INFOR R BiE.

331 ERBEEBALLE BRI ESTEM TR A E (B R RS B s 4tk
BTHFEFRARHAMERERRE TSR TIREMNLER ST 1:40077 B¢
B 405 B O B R A, 1982), RIS 4 & LIRS R F—T KT 0.25 mm RF
thkfatE LIREA R T BE (ACGRE L), (R LM EIEHEE), BERETHRTER;
B X 7 B N R 2 304k 105077 KB 4 IR B 3L b 4 3t X ) (b PR 8 R, 1988) it
TR BT Bl A

332 ARBEWLAE RHEREREHERRTRAXLER 178 MEEY 1956~ 1988
FERMICRER: R ABABEFRENRA 150K LB IR REMmEE L 5B (F
PAREHS,1992). XEMFBEMAEIBEER B, FERE. (1) FLHE. TERER
B 43 B K44 Surfer B BESR ¥ X =R ¥R M o — s B AR dr xd B2 — N &£ M5 BA. B
WGy ) BIEE; QEREBMAER. 7 Surfer B, #4258 FiLL A K SORBIELLHE %
25 [B) B T2 B4 (Surfer #83X) 5 (3) Surfer # X 8 B LB 1)) ARC/INFORB A M EH; (4) 5
A8, BRERINER. ZHE8R. BERNMURBEEHE, X8 TARRLH FOX M
ARC/INFO K SMLIEFHKAHRBXAN., BRETRAWEEEANAMBERESS 5 nE
2.8 3 iR,
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Fig.2 Distribution of the gully denstty
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Fig.3 Distnbunon of the ranfall during the flooding season

3.4 FMTEER AT

BERARER, TRMEABESHYETE. W E . S8 L & 3 E AL
SRZEABEFRFAXY, SHEEFEEZHBEAXRY, BREARYHBEEREIER
7‘]:

L=a*P’+S G -e M Q)

A [—RMEH (tkm 2+ a™"); P—RHIMEFE (mm); S——KF 025 mm X T+
KBHANSE (gkg ™) C—HEHBEE (%) G—WEFE (km km ) ; M——H 8
EHR (%) RRNEFZEY R E R

it GIS Kz B &I/ BRI, B EATFN A TEKK S & & BE TR,
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FERERABVERNEKLIMAEWSHNEEER, BRAENBX TN TR
e, A M BT R A M, 2EM K LR AR FHEREL. RIA FOX Al SML
BEERHT T HREERBRF TATEZHERENZTHENARYESHBBEGRR. &
EXCEL * f 8 il 45 R ¥ 98 # 47 [E )3 50047, UG48
L= 3.5210P0'7887S—0096[66"9945M0'013986_OOOIMC (2)

HMRXABR=08968, F=1708 > F, =221, X #EXEEX. XFSHBEXLFAR
(1.

MBERITTLLE N, @Y SRR, AREE. S ERILRIEMX, M5
THAR SR HEREENERX. IRZLHE LREBHMNERELREN.

4 XK R B RS

iX BB o3t B 4 R R4 M X 1981~ 1985 4F L 4F P A /K LR R RO #4740 . XK £
WS B R VMY, R B SR ERR S TE E IR EOR , &b B AT R R VR B S B
HABERMA KD RREREKREGLE, B 4 B UL 52 M8 PEH A 5 B 45 9 R e
MamE), R AFMEEN & SBBES N HITER, KGE— B R
PORE, HERE TR FURMRMRES RIRERSRITAE -RER. XIFNMRBEWL
B S, BN J4915 S E M XA MMM G R I 2 FiR.

4 BEHIR1981~ 1985FEHHIAETHE o4 X)
Fig.4 Average rainfall distribution dunng 1981~ 1985

S Ea SRR, FERRLUREREHELEG, & VF 4950 E 1R E S E
BETUFM AT IR E K EREARFARA RN FEAEREE. £ ARC/INFOH
H A5 ARCPLOT ', AR #5256l B B R v e wT LUAR S LB K LMk BH 7 RMLR
55 B o1l
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Fig.5 Assessing procedure

B2 J4915% B3 (X MY R4 46 SR (1981~ 19854F)
Table 2 Calculation of soil loss using the model during 1981~ 1985

BT EEEE  TREN AR g MEEE U REBBEESR

Assessing Rauo of Soil aggregate Ranfall during  Ratio of Gully Erosion Class group
unit coverage content flooding season slopeland density modulus of erosion
(%) gkg™) (mm) area (%) (kmkm™® (tkm’a')  intensity

1 21.34 165.8 4079 18.37 5.32 7029.12 ‘A
2 7.72 147.3 369.2 421 1.13 299.13 W
3 77.58 186.7 390 08 4.74 4670.13 L 3
4 28.45 1473 370 3.58 1.2 326.86 wE
5 17.71 1479 370 3.06 4.01 3669.93 i
6 36.88 165.4 390.3 8.52 48 5376.5 ‘A
7 0 186.7 390 46 1.32 421.61 wE
8 98.35 186.7 355.1 1.65 3.6 2465.48 P
9 23.92 1518 389.6 3.8 1.25 371.08 4 4
10 75.05 156.7 390 18.45 4 3606.32 R

5 & iE

B f GIS F ot 0y B AT A, xF REA K LMK EATER. EBK 7. R
REFH, TEAREHREREFRALSRA T EENEN. AEFRHLEK
BOARBUBRSAWKY. HERZEENETANRE, &7 —LREHFTH
—HHRR: () ZHRAERRFORE, R A MR AELEAMAEE LS Ak
PRRETHRE. I —FAENRHEBRARABT ERESHA XN EEMPATHIRR.
QOFFRURLRFENAROEX, HKEESBNER T ELE T AR RERFA.
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PR R A R B, R R B R AT, B RE S EX KM ER. G)EEREF
M R, ARG RABE S RANLAKAOEX, b T Es R, AP REX
FTHEAFEEAEZ. @OHTKEIREEEBFRAFHIR, R KARM. 5T
BEARKRELEH K LRKGE B, BT EENRURFBIMERMEH,

8 % X W
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REGION-SCALED WATER EROSION ASSESSMENT
BASED ON GIS

Hu Liang—jun Li Rui Yang Qin—ke
(The Insutute of Soul and Water Conservation, Chinese Academy of Sciences &

Mimistry of Water Resources, P.RC. Yanghng Shaanx 712100)
Summary

In this project, the soil and water loss of the sample region, the Loess Plateau of
China, has been studied systematically, synthetically and macroscopically; series of
quantitative indices have been set up to assess the soil and water loss of this region;
GIS is used to analyze the factors of soil and water loss spatially, to aggregate the
data with different origins and to extract the thematic information;, the mathematical
model is set up to assess the regional soil loss and finally some application results
have been got.

Key words GIS, Regional soil and water loss, Mathematical model, Quantitative
assessment, the Loess Plateau in China



