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Abstract

With rapid economic development and population growth, the impacts of human activities on land sur-
face have being increased. Land use and cover change (LUCC) has become driving forces varying hydro-
logical processes and water resources. The research in this field has been the focus of attention and the
international and national frontier. In this paper, research progress of hydrological and water resources
response to LUCC was summarized, which was reviewed and discussed from points of view of hydrologi-
cal elements response, such as water cycle, water yield as well as water quality. This article aims to gain
some insight into the laws of hydrological change to LUCC, recognize correctly water resources variation
features, and provide a scientific basis for rational analysis of hydrological and water resources, accurate
flood prediction and sustainable development and utilization of water resources. Some conclusions of
this paper were drawn as follows: 1) the impact of LUCC on water cycle, water flow and water quality has
more variability in time and spatial scale. 2) LUCC may result in intensifying the hydrological cycle, driv-
ing hydrological factors variation such as precipitation, evaporative capacity and surface runoff, en-
hancing the frequency of extreme events, which finally may change regional water volume balance and
have impact on the distribution of regional water resources. It is wise to give more attention to hydro-
logical extreme events. 3) We should have serious consideration about the land use change in the basin
and minimize its impact on water resources. 4) Unifying water quality, water yield and water zoology,
the response of Water ecological carrying capacity to LUCC should be studied in recent future.
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FEEALSEH AN ORRREEE, ARG ERERE R GRS AMR, R A B3R (LUCC)
AR SOKRIRR AN EZWKF 1, BRCOVE AR R . ASCAKIEER K EAHR KK 5 S
FHERER T LUCCK UK BRI LB T R, B FEIR A T BLUCCRSMA T HIZK SO HUAR, HERRTEHRK IR
FHE, 7K SOKRIRRIS BT BEK R EF KR T K RIRHT AT R8T R A IR R 2K . SRE TR
Bi: 1) IR /BB KERR . KB FIF R A N R RE BRI 2) LUCCHnRIK
BRI, kR, ZRE. MRBERSKCEROZM, WHEASTREEFRETR, BHEXBARF
5, R XK BEIR A, BLIN R K SCRRAE BT IE; 3) MRES BRI A E R 2R, KK B IRRE
MIER/ME; 4) KRB KB KESHGE—BIKES AR S0 SRR AR — TR TT A .

KA
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1. 5|15

BEAE N A RESRI K, LR AR A L R 3 T A SR A A BR o NSRS Bt Bk it th 2% 2 R e FH 102D A
FRES T ERZHIN, MR E RS E BN — iR TR 5 1 78 35 AR [ 1] o T 2R /7 b
fk(Land Use /Land Cover Change, LUCC)X} 7K UK BRI s B N B R . A, LUCC /K SCARAK ) 3= 220k 5)
BRZ—[2]. NAIGK@H ., [UER. B RKBORF 2 WA THE )% 2 5 N 528000 K3 i 245 3 1 7 56 A0
T HR R R RO, T S MR AR X R K SC R GE[3]. LUCC B T M R At i B i . B3k o1
NIBRE SRR R S TR 3R, 00 1T 5 M 6 A3 R K SO AR =YL, 380K 7 Rk B o 35 R A IR AT R i
FE[2] [4]0 7K SCERZR I 2820 S 3501 K SCRFAE PRI 23 A% I B AT IR AS — B0, T 5 BOUK SR 3R 4 dr it
SRR ZE 23 b H R K SRR 2 B0 By Ak e S 2 B 2 3, 7% s i 3 2 i 3 LU AT /K 58 R R 5]«

20 t2d, LUCC ‘22 1 E /M IR A BUR - AR AUKE IR, I i R R IR K. R
AR ICE 20 tHhEg)5 e, LT A R 2R SO . K BRI, 52k, 20
Ly, BRYLAUR . ARTLIRIOR B S 32 B R O AR ORI N KSR s . 20 e, S5
Hb A 2 1 = b2 A NSRBI /K B2 0 32 B2 0R B F7[6] o MSCHF ST SCHE 1 IX —£5 18 . WA 50 4 R
7R EA T AR, ARHURTE ) B/ 1940.1 km? A1 748.99 km?, 50K B i ) K TR A MG, Akt
AR N 2741.7 kmPo [7]HTT = A i DX OBF AR 2 o5 S0 TR 38.6%, [ 1950 4E 4 2000 4F 50 4F3K, #th%
BT 3B, T 15 EREIER, KL= AN X P62 A 0.55%, & 4 EPPRKCTE 115[7]
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L HB ) FH A AR AR K SCOK BE R R S T SR

IR HEYUKIR X 1992~2001 (8], LHbF| R AE RS DIFH . Bt BRI A Lt AR R 4o 3, Bef oy
PRHLEIHE . S SRR b 1992 45 RAI AR 27.42% (2791.08 hm?). 36.59% (5633.01 hm?).
30.01% (601.29 hm?) [8].

DAL, R 7T [9]-[1L]HF R 1 K LATALI A By ) E J ) P A8 A %o 7K SCIE R R RS IAE 7 o AR IIR S 121l 12]
TSR AN B [13] [14] SoK TR UEF i [ 15155 A8 2 W 3R F /78 AR e T A2 4k o H BT NZE 1] AR )
TR BEUR M RIE TE R EBAAR ALK T« P2 /K B AN RAR G LA T ZEINARSF[2] 38, L H R FH 8 o5 AR A B
PRI T NGB BRI 7K, O 7K ST R 52 1 2 2R I 6t K o 1 P 2 B /K 7K T 1 53R A R
M. Bk, ASCFBENOKIEHL . KEFKFRT LUCC IR THEATSRE, BIERA T LUCC 820 R 17K 3
AAFAE, AERRIEARE K BHIRARACARRAE , A /K SR IR & B A0 AT« TR 7K 9 38 PR VR TI0IU B 7K % 905 1) T R ) P 42
PERFEARE .

2. LUCC BY7K & ERm B2

LUCC R hnEIKAEIAIERE, SRAIFEKE. AR MRS K SCE RN, 9K SR S K A
R, SRR X IOR R, SN XK IR A

2.1. AL

Hh R ZE UK FHRE A 28 s AN L2 R R A L, KPR E I RE . —, BRIE B ERSR TH A /K 70%i8
R R BIRA . TEKSCE R, B0 T B T BAUE M. BR, CBARHUR S RRARARI R
WA Z . Mishra SF[16]7E3& [ 1 PG I & B Fifs th, 29— NI ST I SRR 58 R A8 R BF I, 28O I
/15 mm. BARFSEE[17]7E R R T A - 3t R B i T 5 R R A s B, BRGE RE . H Gt
W] I PR A 17 N 2R BUR BB B3, A ZEHUR RGN 5.6%. Zhang FE[18]4EHI, MRS SR
R PR 0.8%~22.3%, 74 MIEA [r) FRAR I % A 2 i 26 B 38 I 2.3%~27.4%.

REURAFAER TR 2= [ R LI 22 5% . A FE B [18]He H, TR RAR R i AR 5| I K SO AR T8
Z= . SRR 1910 B - e JE S AL H R KK VAR A S 28 BOE R ILPE LA AR A (A
Sy AR, JUFCAE R b 7 i X AR LR . U IR 8 HUK RE AR R B . W 70 IX 3 P 28 UK R T 1
BRI ZE RO, TR 2 s 28 HIUR Re ) 2 M A A B R R 2 —, AR X ZE BUR RE JJBUR,  mrifg ik
X ZEHUK e J1B/IN201. Ak, ASR] bR PR B 28 B 22 ok HRARIE[19], ASE L HoR] 2880 H 28 B
ERRE . BAREN: AKESHRHSHEH>EF L. £ 35215 WA e BT R, LB s
AP IR A B A R o Liu SE[22]00 5 s It e de 2RO NI 7 s B> s s>
J6T5 Rk

2.2. MBRER

R 5 78 AR A — T THT RS AR 28 R R RS, 59— g TR b R 7 A S T R 1) AR L R T
KWW F=E. HET, 1EEZ/KCERT, HRARXT LUCC K R FT 2 [8] [13] [23]-[26]. LUCC HI4EI
AL F B FIRIERY  HR] R 3 R FERE S A A AR S A O

ANTR] b ) FH R ZXORHAR BA7 IAE PR DT R 6 A VA T~ 2 e WY B AR AT AR 4L, Santtillan £ [27]5% SEEE 52 #R
BT AR I, M RARIR I R G0 7 b A ELEE AR O . B RNV SR (2810 TN, ARHb TET AR )3
AT FECFEARR R s N EC EAS AR I S0, FE AR R s N T 157 AR T A3 n 5 | i
AR IR P BE D B S o R R A A A T PR s ik 5 [ R AR AIE A DG . Niiehoff Z8[29190, e e I i
JEE PRI X8I0 A 2 T A1 A 5 9 8 B 10 TV 12 % R S X AR R R s K e Ah, b ) R RIS 25 3 A B2 i 25 AR IR
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R /B8 AR A R K SCOK B I R ATE 7 2R i

MIAR L RE . Lan SE[300F FEHia s 8 4 (P iy sl 7 3 iy P s e AL S BUE R . SF iR KA R KT
TR A . Guo SE[3LIXHERFHIMR I AOAT FU48 tH,  H1 TR S 1 PEAR A 2 O B, AR AFIE AR5 AR
AR IR TR TR, 0 T TR, D TR R A . Biseh ok A A A
H A B Bt 2 AR IR R A R [32] 3310 B A AR A AR AL A S E e i SR IR PR X B R B A5 52
OB X AR 2 TR, BRRERR, ERREREV/N30].

2.3. #KkidiE

PR RER WA AR — R, KR IF 1R, 20 LSk, i A3 51 F bR HY/
B AABRBR I 2, A ERIEEF K T BT I o T DAEAR AT J[34] . RS A LeB FES5 R AFAE S, (HIFR]
LUCC itk HH —EMTTikE . ABTFH 41N, LUCC Bk 8L AN S5 Sl 7K AP 5 i 1) e AT
FXf . LUCC B FAma F I A8 « VRl AR Mok itk ™= AR e o 3l fome 2 AR RE AR P, 1T %
i R AR A AR A ORI, LUCC I 2 M7 B /K BT IR AR, 3R 0 S K I ik ) B 42
AEE, FARIRE LA AR )5, F/K R K SR AR A BR AR 203, AT SN (8] [35],  fe Atk
RERAAA . BRI, RN T LUCC [T Wi LA Bl T 3T SR AU K S L i S it A itz X B PR it e %
R, DA BT PR R AN A A RS BRI SR S8, DLORS M IR IBURT AN 22 3t o B 24 i I 77 454
Ko

LR, LUCC RYUMOKIIN 32 B2 03, RSO AR . g SR AT <55 T T e TR ZHEIT,
CAE N ORI USRS 22 o AERMIRIR[36] UL B iR BRI [37] RIHATR[35] T REWIARR[1]. KW _E s
FRPUIH[34] L TUERTIK[38] KL= AR M [71 AR DI T [24155 M8 45 B0 L) F B3R AL RO OKRE B 7T
WEFER ], KRR RN AR 22 AR R o B AR R B S E BN IR A (N T 2 45— 18) FIEUK
MO FAFECR T 2 - 18) Z AAAER R Z A o AERUINIHOK S, AR BA IR RN, 3RO A K
HIF, WIS UARSAFEZES:, JUHAE AT 3K 7 e sl 1k BRI s 22 57 5K [23]. B b
1 R AR AR, I S B 0T T R ) N AT AR MR TR B 92> I 1) RUBE B it B DAL /D B 8 [33]
MK EER L AR o0 B3 o X TRORMIBOK AR, AR AR AR A A R 3t 7K B A I i) 3 2
R AR R AIOK B 2 A AN, 2 HA 3R FH SR R AN AR AR, K Ak 2 AR [39]. PR
BERZE 3710 U Y, AR R 7K SN, s 4 o MR b7 0 10 175 5% TSR B 10 15 S ke A B 31.2%
Olang %5[4014EH JE IR B Z i s B FE R WY, AR L X, AR A 2 65 i F) 1 o e 446
30%~47%, T REANURIR I SR AE AT T B 2 /038 10 16%.

24, \i&

TR NS IR AKEIR [ — N SR B, B E R K SHU N K Z [AIE R T L8 KNS ST,
IR EAE NS R S YuE R o AN TR Lt R 2R B R NS SR FE A AR R E2A . Neris SE[41]3%HL 1
32 M FLG AL, F R AR 478 55 00 AR RN IAREMRFIE X =28, XPB I A LI B G LY
B e, . SR, BRREEE . ROKMEERIBUKESEIT TS . S5 RR, SEHRKTRZENRRE, &
FEZRAN 796 mmih, FARAR R EIIEE SRR, BiERN 188 mm/h, LARTHIHHE L IEIBIE RN 67 mm/h, 1A
SRR SR 1 T (SR A AN RR E ME) FENVE TP R HE A AR o RS SIS Rt 398 45 M G e A PR s ey I R e e 28 7Y
X LA & B AR . X UE[A2]HRIE, AR (AN AR ) 1988 4F~2000 AR i H/
B AR AL H R /K IR N B ANA > T 2.79 x 10° m®. Nagy Z5[43)48H1, SRR ALAAL, ARAKIR
T3 R A R OR AR T /KNGS, AN /K i T 23 G AR IR0 B o V2025 28 R AR AR A0Sl P82 38 o 2 o6 3 7 () i =
SRR R AEAR A, AT 5] S B PR B R A AR, 30K gl A 3 T Ak 7K S A B R A 1 s ke
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L HB ) FH A AR AR K SCOK BE R R S T SR

IKAEI X TUANTT AR MSIAFAER], TRAH BN . A AR R 0 285 &K SF IR A ma ok
AT HLRARI, BER T K BRI T KRN . T Ah, RIS N R K AR A AN TR G
LS RSN

3. LUCC BY7k &M Rz

WM KESENE, B0k tRERM NS KBRS RV G, MK RS S RN A CE .
ARMAE B K SCE FTE 2R FL B T T 2 48 [44] [45], EBAZAE =R A, H—, RWEPIAAERINER
W HT, R AERCD SRR E =, RHEE A R E A AR TO R . IX LSS R
25 FEZ B FIRASESE . FEREPRGL, IR Bk E . PR & 2880k B TSR IR &
IKSCHBJTR BRI 25, ARARBIUAR L A a] B 25 A0 A N R 3R A5 8

KL, IR T ff LUCC W=7k S, AR ERIDIRGL . FEoK S I [ EA] 25 R0 25 [R) A% SR 56 7 T T e () e
% . Molina Z5E[46]48 H, AR IABUIA BRI LA SN FE LK & . Nagy S5[43100A, FRMCRAEH
AKE, AR S0 KRB — 7= 5m . Singh & Mishra [44]7E ENFE - B PSS, TR
TIREJFAEM B RFI N T M R0 R B it 70, PRI AR 0 K E 1 sg . B HIREE[17]
FEJRETRT AR FH AR vy L R R B A 1 5 Fh bt i o, BRADLGE AR R AR A SRR
MIRCHREON 3, FEIRRIRIR > 16.7%; G 15 SO AR S E B3, FWAMTEE N 6.9%. JHN
AR (AT b SRS KR AR Y X IRISE AR IR AR 1959~2005 4R 47 4RI B R N, (Hix
WA K R A B B A, TR RO 22 FTHE .

FERFIALRBE b, KRB A 5 N i LIRS K E R BN RIZ . R0 b, & s s A
RRERIN BN, RO RO A IR N R R S AR AR, R
T RN AR B 0 2 (A) 0 A R L/ s TR KRS, datdsrb it &% i B8 ol 5 55 1) AR UL 2 2 ) 40 AT AR AR AL
KIZEFVE[17]. Sun Z8[48148H, ARMCRAS I /KE B BEA WK RS EAE R RCRARIK &R AA
TG RS, X PR BB P] LA SR A I e K I SR T . BRIk, W90 R R LA I R A T B 58
Hi PR AR B G A AR K KOS g, FERRMCRAR S, 75 ZE S [ (Rt SR E A K B AR

4. LUCC Byih3R7K 7K BRI R

KR E G AEDD . BRI N A (R R AR A, KIS 2 R . R 154 0K e LAt P /K 9 75 R
T EE . FIRH R KRS Y E R A TIIRE B, ARERIE N SBOCH 5 R g, mA R
b H R AR RS G R BN ) o b 7 A A e N AR T AR B TR eI 7 AR R R 7 A S
A FBUKITUR AR ERIE[49], 5 NSE A I X383 2 8 1 VR e i, AR 55 X 3L S 7 13k
FERAR, T4EREAKRANAS, A< H 78 25 X 3806 NO; A SO2 iR FEA W3 emi, i Al Hh 2% K*. Mg*. Ca®. CI',
NO; Fl HCO; F=AE M . AR@E Ve L w2 B L mll. Tl fsgidss ARG s %%, BOD. COD A
T PSS IR B L N RIS B B i 7 i [50]

b R 7 A P 2 AR AR AT B A A B R b s M 5 T AL 7K B o 7 S5 UL B T U %o 7K ol g s e ) = 82
M TAEZE N PR AR AL AN BR 1) (38 4k [51] . Wilson&Weng [50]H 42 Y, #% /K B B B T LUCC (I 28 AR R
MRS RAM G RIS RS REEBTT . BHETT HE &SN VI, T HARE X
FEIE bW 52 30 8 b5 W2 20 {1 25 18] 430 A 4% SR B RS [52] o A0 A A5 24 HORS J5 5 3 R FRAR fRRE 1 /KA /K B 22 T 2
() 22 S [53] 0 AR HBATA FH K A4 K B S HUR IR BERE A B K, e s 75 S (CODwn) &0 E . BAMIHL S
2 (EC)MR FE 1 32 2 - b R FH 2R B [54] . HOA B2 FBUKR I TR, R T S0 RE FHBEA IR0 K5 3 2
(B [55] . OO 2S () 25 A A FEE . 20 A . 5B A N 2 R AT R A5 AE ps B AR IR S . /K SOt FE AT
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LR FH A AR A R K SCOK BRI ST FL SR

B IR T3 Th ke B AR

AR )R T AN 22 8] 3 AT R A K R A5 o ARMRAR SR 2 18] I B R R 7 SR RHE A 2 A Ak
MR . AR SR BRIRRO R RAET ORI AT 7 s s BT, ASBFI A5 2 F M ARG [43], [Alitk, SN 1H B 2% R I
P R AR, R R K B A 2 e M

5. ARRE

Wt 3R F P A S B IR, KOG R R TR E AR, ENA S DA EIRBIKOCE RS K
S R PR 7K B 0] A ) B A R OT I 7 KBTI — B I S C U BORBERE , A3 H T VP2 4510
IR, BRE, VR 1A 3 i AN ST 7T o

1) LA REPARRRAEIS L KR KR K SCE R R AR BRI 25 22 5%, (H K ST 91 RS
FEAFHIFER /N A RUBE_E R FEIE A 45 058 o

2) B AR SCAR R N RANAAT I A R 1, B 73K EE R i 75 W™ A% TR 4 ) 3t B 4 70 SR — 1
MGt TS /1. BT EANEBON e & I L0 28 S LSRR A, (HRE AN R AR5 5 A
WA, R R, JFROZ D H AT A R 8 SRR R I R 1

3) M T HZIE A, BRI A R 23 18] R PP R A ELAE A AR T 9, BT R
SR ATL A Al R A7 R REE (56T, R SR Ny B R 7K SCRE AR R I 1) AN PR AN U W O v, DR S TR RS L)
PR LUCC /K SR BN (5, INss L A AR AW 7E . HL H AT BOAT 7 5 2R AR T IUKAR IR N A2
e, FKARFHIBRT T AN Z W, K STRAB BT T B A 15 1 58 o

4) HHT LUCC MI/KSOK B N AT FUARKE KT KB KAES=FMGE —, F=F 46 KA AB I
SRS A AR — AN FETT 7 o
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