20145 $59% 458 419 ~ 427

a3 b &
3

it www.scichina.com csb.scichina.com

<¢/ CPERRE ) Zekit

SCIENCE CHINA PRESS

W A AR-AE 2 DR IR B HESE

AKX, BEB, NER, T&, FEL BHa BRE HBERL
R E KRR B RFEIF ST BE, I K AE PR A R R S G %, JEED 100044

* & N, E-mail: CyLu@iwhr.com

2013-02-19 Yicfi, 2013-05-10 %52

[ % E S SERIATIE & S 1R (2006CB403401) . [H K SR BF 223 4 % 0 S BB T 78 BE R BL 243642 (5102 1006) A1 1 5 488} 24342 (50809076,

51009149, 51279209) %% Bl

%

1) i B = s R o8 = N 32 A A S DN S T T
i, KA PR AR AR B PR B A T IR Z B, AR
Z M X R AT T K R RK fE AL, 3 B A
JE ORGSR S T | JEIREGH | TS B AN
WA T KA T Ol AR RO, BB ] Y
“HAR-tE 2 TOukEE, JIF S BCT AR AR K B
Wl AKARTS R MIPRSE TG e | RIRA AR AL A5 PP A R
IEE

H 20 feadhmt Rk, NNz TR T A2
5T AR U KA B S K BRI AT RR SR A TS, R
A BARIK SOK BE U5 5 BRBFA B 5 A A% O 2,
Hor N3 sl % 7K ST 0 K B8 I -5 18 AL i
e, MESE TR, RO 2 HT T 5T R
s B R N B3 UK AR B R G A
AL A % 50 A8 LB S R 1), R AR KA B0 5 41
SR B A BT AL T8 A By B, X ol A&
I 3T B ORI PR AL K S IR AR I ST AT Bk =
R, AT B A SRR BES 5O E R R, HELL
SCHEN 25 4 SRR M XK Bk | K5 Je Ak A= 2R 1k
FRTRIR, S RE N A A R TR A R | BRI A A 2

ARG E B B R 27 2 TCIE R 2 B KK B AL F A AL AR B £
BAMK B A, AFTE, KESZLWE BT, SAKIE R ACE I 5t —Fah 19k
FIRAF R, w0 F a2 ot & 5 A K 30 T4 T oim A a2 5 AR IR &
By NI R AR A 0. RSO E Z TCARMEIRER T & R TTARE R, R
MBAFIRE LA, WIRZTAETIER GRS 4 N7 EHATHR, HRAIFRT A
PEE AN R | ARTET AERERRAEFRBHARSE

Kot

Z ARG E IR
KRR IE R
ANEED)
AAETRAE A,
I 3K

SRS IRAR, P D17 B IF A 05,

1 TR IG PRI g

Nz Tt 0 K R B R AN 28X A SR OK A6
B WA AL, ERE KRB R 4 0B R
ERGTHBE . RBFZTF G B . KRR A R & Tl
FEE BB B . KRB Tl AL Ak T fE B BE (T 1).

TR BRI B, ARG . BRbih g E (e,
SRAE | FEAE R A A IS S B R BN ZBY
BENZE W TC F sh ke vt AR 3R AR 5 96t ko Lk
JRUBS: R 74, 4 K A I ) SR BB B S ke ) SR s, %o
H SR KGR LT A S T Hilfig

RV E. MiE ARSI AR, N ORE
Wi, LA T REHTIE K, FIARE BT & R
FlEtaAR, FEAE W R R N R IR B Ol ol K R
o5 N 0 FI AE 72 528 T I L DX v G RS 3T I A R 1)
TR T A PR BERE AT BE, BT AR R A
FEJBTRIR B R, HRiC 3R, AJcHT 21 e, SmEE
Bk, FiaK L, BT, B R e Btek A T ok
PEI YT ST, 51 K IE A7 7t D) i AR T K AR ) R

SIAKR: ZAH, MM, XK, & WA R4S TIDKIE RIS HELE. FlAETE R, 2014, 59: 419-427
FXRRM: Qin D Y, Lu C Y, Liu J H, et al. Theoretical framework of dualistic nature-social water cycle. Chin Sci Bull, 2014, 59, doi: 10.1007/s11434-

013-0096-2




4 3 b & 2014528 H£50% 45

: REEFNE

2 AN it

iy REUEFNE

P e mRME. HEHa
7

e ABRBIFRT  \_ smrmm-1979
7 WHESNE

x|

= S TR 1980~
A

Bl ZITKIEFRERER 4 BB

SRR, L, RGBT AR B E AR E L TTF
KGR, NEEEEE S, PEAK T
2000 ZAE R EF A2 R R, DU A ERYTE TR
SR ELE | PEALIX AL | FE S A KaE
WA, RBLT NP1t B RAE N KIEIR I 3h T
HAEFZWiiasg. XN E KA LB, kR
FEARGER N, T HARTBAHI 2, HR [ A
TR I 38 K A 2212

FHRAE A FH HE W K Tl AL 2 B B % B Be v
5 A R B ) 2 20 T2 80 AEAC R, AR R e B b
R R, Hhatans . AR, N OSBRI
K, TR R R KRS, A B KRBTt T
R B KR TRER L. 1949 47, 2 FE HAAF)
2000 FEA . . NBUK I, 2.4 AR PE IR TR AR, 4
SRR 1031 12 m?; 3 1978 4tk . .
INBUIK I 8.6 JTHE . FEBREALAS] T 7.3 2, £l
TR FH K B KRR, ¥R ZH T K B L KMBTT %,
R X O AT IR T RIRE M T K, BRIk
F 431742 m®. KA By it T AR A T T AR A s 4,
VI N 236 sl 6 ARG A B9 A AR A . AT AR B
“Wsrizah e, REA THEMGH Tk, HEMER
2] 1949 4, FRE Tk & JRHEEIEH %12, 1949 4F, T
WK AR) 3042 m?, #] 1978 47, Tl /K K 358
500 1Z m*.

REUBE Tl AL T3k T AL B BE. 1978 4R )5, BT
FBUR A R T RE L G Tl kRS S
U KRB EERZE, TALHKE 2008 4FikE T
1397 42 m?, Tk /K36 2 v A K B A 8 Y 3
BRI AL E AR AR NP, 1978 4EF] 2008 4F A9k
AL 17.97%3EINEN T 45.7%. 3 ()38 i £k ff
T 0 A 18 K g, M 1978 AR AN E] 70 12
m® BEHNF] T 2008 4E 1) 72942 m®. 1] 4 [ 4kl ok
— HYEFEAE 4000 12 m® 2245, Tl Alb Ak vl A 1%

420

PR B S8 A5 758 53 3 DX AR K B2 IR R AN R B, K
GEUR AT A B 248 M M K FI 2 i T 2K 9 T e 1) T
JE MR KK, SNSRI AL AN W B S 2
JER H BRI, FEOK RIS A AE T E 240 Y
B

2 TR AN S 1 AL

THOKERR, JEAR IR N T EEAARREK . TH
FE AU ik 1B B L U K B SR AR Y R
WA WEUKIEIR R G Ky | A BURIRE i 2 KR ER
AUFEAR AU E R, K IR R G K, A
HER R GERIIAEL, et EIEIR R GERY YRS ).

TEBAT N 2l 5N 215 30 38 nT 20 1 175 2
T, WK IS AR R AR AR S E RS RE
KRS, Wy —IuREOKEES. A AZKE S
BRI, B X A ARBCERE T HE AR, N T3
RRBAR T RIRKAEI B, BRI 123 2>
N0 sl B R 2 0 1T A AR T R,
KGR A5 L B Y A A ) <R AR - N T ek

2.1 il e AR A SR X

KRR A 4 A EEARFIE: KRR
S IRER) —Jufl . AKTEH LA IS En) — ootk . KT
AR ot KRR IR SN Iy iy —ootk. Hob RS
DIRER) —on e AR, i 3Ras A2 R — ootk
JEHAZ L, TR AR — oot e HERAE, 9Ksh T —
JUALIEH LR (4] 2).

fiz 55 D ny —ootl. BUARERIEE T KM EPR#F
Fe [l I S HE AR AE S R MM S 23 R
Gi. KPP A RSB R GRS 5
ANTT T s — o K TR R A o K BT A B BT
TORIKIEIERR T A SRR S A Al =R OKAE
A A rhgE AT fE A, PR T AR SR AR
A PUIRK A BRI AR e A Wy S dils Ty B T
WA, JRYERE T ARSI B AR E, Tk
Je e A A B0 B AR g8, % A AR AR A R A
AR L. KA R0 NSt 2 25 R G IR 55
SCHEEEALAE 3T — KR AR S T
B HH A, BRI R, “IRKIER
FESCHE T ANRA =GB, ff—r= ., =" =
SRR R S T NSRRI K, Setb T AN
L. TEBA N SR TF R G200, KA 2k



.

( KBARZITTNFERTN

)
J

NG

gl g—— |

Eit

—_—
~f

T mEDE J T BmsH ||J
= =L

L
’@@@‘H
N i

R RE T, SHERR "BR—TTH
B EBASH A

HRATZ AT EBKEYT ‘BR-AL

KBASH BEMEERE — TN 7]

B2 FBUKIER ZTAmER

5T HRESHE RS, NI HRRIEIH R LM
S AR, HE A RS R R TR 38 R 58
NI R Tr AR SS, INIE —ICRAG 3 Y AR 5t
fie 55 Dhfie ) —oofk.

TEARAF S — ook, AARIRBLT, WK
SROKAEER B AT <R -3 IHT - T {038 7 SRR PR R 45
. FEANLKENSET, BT i HoK-Fok- K-
HEZK-11U275 A PRAE AL KB ER S5, AR
ORGP A K 7 A oAk, FE UK RS E o0
WTT IR, — I NI Sl SR (4 <R -3 T - i -9]
B RIS EOS A T RZB W, AR K B K
TR A R S X R AR B 3 T 7 A S 0™ A s, ST
b A BERR . H R AT R A MR BB ES
B BESH. WBSECRAERE. R RS-
W THT - T -0 KA ER 2 SME U R 2 KRR 25 4,
2 AR RIRKIERR M S BOR IR, TiHE—8
FHF$if kA0 2 i A 2K 3R SR R, It 15
K HOKE FRAKE . IR R
K FK SR 5 ROR SRR AL 2 KB AR AIE ) 24K
PAR WK TE N R P42 RGP B0 E R R A .
i B AR S, NEH S 2T R GUKIE R AR A TR
HolX R BATTIRIAY 25 5, AR 5 s R 7 X
AV FRT AN T AT ALK BITHIR T IR, S8
KR A RFERAR, — B 2 XA, b TR
K BIE IG5 A FIIE R S BRI T KGR RS 00 )8
PESHE AL, R R AR A PR S T KA PR A0F 5 1 P
SRS BN ES, PRI 0K AE B 04 A% o S 1 B 2 A
ZHH — ek

TEERERARH) —onfl. [ SRR PR Y B AR AL H5 K
AR RESAE . PORNC AR | K R EEAE . 1T oK

R . DHOK T BHRE. ARHag R
THEA™ ., 308 | EHERE, KR T#FATK
TR EEAE, WHCHRR R K T flis TR A TR,
BT R GEAE. — T AE HARKIE IR AR 2 AP
BT OB BRI EEAR, 53— T7 10 4% Bl AR Blid %
FIAROK G IR B8 AR ™ A T 25 90 N TR v+ Tl
T KRR AR, K R T BT S A,
(ER AR AR ES: N VNN BB ol o VIR TIPIER
BAR, AR TE K I 2R TG A LA T s R KA
TFATTT H R KBRS AR, i BRCAS IR 1 Ui Y
Mo R K R G Jm MBI SR s S0 G % L S T A
B i T T T R OK B9 R B A, BHBR T K
1 T s A IE; PEKAT N EAHOR R T AR K R
A [ L ) 2K BEAT EE BT Ar BCAF . LB AR
13 AT o™ T KPR AR 1 —onfe. ARG 3
Xof 7K AV A 6 AR 40 A R W) S5 B I A A A
T 3BT BAUKE R ek AR AR, PRt
IKAEIR e Y RALE G R A2 1) —oThk.

YR3h S el RERET, TRBOK > 7E# R
FE S0 R IRERSTRE . B0 S RE B4 1E 55 A
RAER TS AWz B ek, FLAR IR N 1E 9K 3 J) % B
He—IJuTH AR, MEANEHSLFRENS
T, ORGP AR I B W el
. N 9K B I BB AR T Be 32 2 A0 45 3 i K b T A
018 6 K AR L, AR AR B SRR BT B RE RS
oA, DTSR (K AR5 AN B B G 3R 3h, an
16 K P BN A1 45 B 2o BB 2 1) A 1b R
Ak TR B BE A K A A% i 2 e 3 RE M A, B F I i
HESE i o in TORF K o3 i ™ i T ST e %
TRV EEORFBAET, Kt ALK IR ER

421



4 3 b & 2014528 H£50% 45

T, EANFE SRV RGBT IR S . KK A
e AR 55 B9 N AR BR Sh ML 5 A\ kAt S a5k s it B
HEAESE, nEZE R U R IRShHLE]. — &AL, K
BN HH A NG ST DR 4y, SR U K Y
EEMEG | AN S MER TR T T
TR MLE], FERZEIKBI T, K —M i ST sz Iy
DX 33l A0S 1) A 1) 6 % A A e 1 DX RS ) =R AL
ML, 7 XK T IR B 2 s A A A IR A TS O
T, TR ERAE IR, HKEERAR R TR A2
Bl 2y, weah 4 KSR s it AT K R4 U2
FE AL, RBP T X3 A ) B sk 2 U 55 s 55 D A
PR K Ay e sk i ). BRAR IR R AR B 52
ORI TR, 2 N TIKS IPEH, 58 AJSE sh T4
X8 4k 2 AR B0 3 o B 2 Rl B AR M, (A
I FEAE 5T i 3 K A 24 10 SR S L s, 6 7 HE N TOOK
e RS BRI AN N AESR 8 1. koK 43 1
PG IR Bl B I F IR ) S e A, B K8 2E — oo
AR SRR DK 31 77 i — ot fk.
2.2 KA ERREA TR ML

ARG T, T KA P03 A8 FLEE A2 1SR Fit
STIUEH ISR AER, BA S ER 20, 2—1
ERME RS, KIGHEWRS ) D, #E =K
ARG R, JRATA B 2 RO (] 3).

IR Bh Sy 7w, PRELCh B SRIK 3 1 fT N T3k 3l
TIRREA, BRI S8K 43 ) SR sh HL AR F A SR Y

HOH . RAESE, W AT TN g
RO EEHLI AR B ARUKS) ) i UK G 36
A MG LR 22 1Y H AR BEAT, N 3RS F7 02 7K A4 55 U5
W BRI 55 DI RefS LAFEAL S 2 05 R G b L LAt 45
BLAi. A ARBK S 3 K 43 TE UR SE 8 7K B IR 2
PRI AR )R, A N T8RS ) K454 HTRY PR
Bi, AMUEWAIEA | AT R, [R50 K 58
WEIT K A7 KM R R FBe. AT 3R 3h I
WO P IRFRITEIREHG | BAe . SHLE M, HEmi
i SR B 2l g A T B A BOER S5 AN 2R 46, A 9K
S AR N0 ) S s 2L e A SR N TTRO DN
TR E I3 B AT R LR S L K A B R e A
YRB S 947, ME AN L, 775 Rh s A5 G
F. 7 BRI AR, XSS E AR GK SN T iR S A
JE B LR AR, (H N B Sl ) AR ORI 22 4
B 55 B A BAE AR IR A TN T8RS A& 3
BRI 5K R BE Y 3

TERE B T W, BN HARK ISR R 5 A
TOREH R RE G A SRR PRI i 3 23 ok
AR SR R A T R e R
EAVERIALEI L, AN TOKOE 3 i P8 2 AR B S 1
WEIEAL A SRR DU R o i B — Y, A
TORMEH I R A A RES S K. Rl b A
TRERE AR | RS AR RN R R P K
PEFEE R . AKRIARAL Sp Kb /2 L R RS IKE R4S
b AR R A A B R | ARS E E TAR EE R AR

ZKIEMEEERH

=7

SHE
|
1 1 1
ENUEEERIIEINDESS
2| H=
=
|| L

B3 ZuKEREATER LS

422



G MR SRR LR KIER L mIANE. DL A AR
FRALN T B R A S 3 180 7 3t 3K A 2 35 Ak it
T B0 52 2 NI 2 0 M JE

FEE RS T, BARIAEE T Y A SR K AE 4 E
54 SRR B B R — . IR
WA SR AR EEMEE LR, K
AR e AT BN, KOG PR 8 oA
VIR . KGR R G A SR K G R I 45 T
w, MR, fhE. ABeE. RS, 518
LU RGWBUKE . K FEKE . HEK SR
AR 2R 0 A Al s () AL RGBSR B ), e
K, TEEX L —R KR, LG R K G IR BN 7 i AH
X F AR R T 1 K B8 IR R T SR A7 7E LR Bk
Ma: PR D%, — o S TEM BR 0 B
s 4 B, = S —p e | T E. XA hE
K G DR IFA 25 F X A B i AR AR A DU B
P, ANRE WK AE IR B 1 4 A 0K 2 A
ORI AR, R BEWIEM — KGR R R, &
BRI EIS SHE AR, T2 0B R R
RSN

WKy, o, EERA LA ERT, otk
TER RGO RS, BB e B HgER
BRI, — 2K IR AR VAR BN, K2 RN AR
PEAK R, R AR KR AR RN, FER
A ARG G R B G Y, = R Rl A 0 K A 2 AR
BN, EERIARIRASBMA T AT ERE,
US4 2 RO RNy, BRI A Ry L WS
BHL, AKEM S K0 . BHE KSR, TE4
VE BN, RINATF R BIRA . Pk &5 i IR %
KT E 5 3 10 S5 AR Ak W 200 N7 TR A B
FRIEAEIE o> A AR S 2T R G MAE B IREE R 5
KR, B RA T AT S RGEHK, GHIE
ABHEAP iR, LBATEFHSRE 54T
WEE RGP 5 .
3 AMEIAEE T RS KRG RS

TR S A T E A ARER, AT 112°~120°E,
35°~43°N, fffdbnt, K, WAL 8 M (AR,
BT, MEA 32 7 km?. HA EX#EH 18.9
km?, 5 59%, FIRXEFR 13.1 75 km®, & 41%. i
TA) 3 35 B 2 TR B SCAe D X, R A
B 250 D AR A 7= b 22—, o R i 2 57

i E BN AT = A BRIV S AN e B R A R R
<2 =i, R A A PR R RS SR A 4
LI I A

A R RO AR . NKEY
1900 £, BEZS 294 42 m?, R S A% 3 i
B 95%, 51K THEZY 1 J7Ab, $#/K T4 8200 4k, Hb
FOKGEHEIF KR RIE 90% L b, HIF KL FHZ
120 JTHR. JRBP 4 M A A R & AR B el Ay, B b
T AR AE T e, 4 T AR e .

TRE T 0 R R [ TG & At AN S Bl ) T i I
IRAGERE i i e K | FR B iR A B AR b IX
SN N SR L) /ol N O R W B T S B
ARERAE I d, A SR O

3.1 PRk

WEE AR, TR TR AT [ K R AR T S T B
T A S5 BE R T A 22 A AR RE 3 1914~2008 4E 1Y
FEKBOR: R BI(E 4), WA TE, H AR RIEKAE
1947 AFAFAE—A R E WA, KRR BBy
B 1947 SERTAIRAG I, AEFRIREOK RN 445 mm;
1947 FJ5 W RFE, F PR E R 545 mm. Hrp
1947~1964 4 By B 2 1 1] 3t 3ok K¢ K [0 5 B BH e 7y B
W, S ZE 80 AEARHTIA, FEKAL T AR AR ASfL Y
Bt 20 tHE4D 80 4EAC R 1996 4F, ] Fi Mk N
TSI/ S5 309 38 K 8 /N B BEAR AR . 1996 4F Ji5 g 1] 3t
SRR K AW AT S 2, (HN 2007 AFETFLR, T R
WK M 2, 2007 Fl 2008 4F {558 3 i B 7K 240 3 5
T 570 mm, A GE TN VAT S0 25 ARG 10 4F 1) 3% 2
Hili K 32

3.2 beiifek
TRETAT I el R T NSRS Bl 3 X R S

1500
1000
500
0
-500
-1000-
-1500
—-2000
-250

PEFERER (mm)

0
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Ft

Bl 4 iR R (RE 36)1914~2008 4 FEK 2 AL

423



4 3 b & 2014528 H£50% 45

TF K 7 S e B A 2 — . 9 YA 3 e T
ALK 0.76 T3 km?, A5 4= i B 2.4%, (Hk T
JE NGB R AR X, S AT 0 E K S
FILE M, JEAT ST R R I BRAY X k. Bt 25 3ok Tl
B ) RN 3 T AL A B, IR R SN TS
)3 T 42 2. 1952 4F iU A T R 0.57 12, 2005 4F14
T 13 4%, 35 1.3342; BB T 1952 4F /9 0.09
fC 5% FEF] 2005 4E 19 0.55 42, BT 5.2 454 5).
MG 50 AR A& R0 DT s s R A, IR I 8 Ak
TR IR T Ak B o B

MK FE, H 20 4D 50 44 DLk v i e
AL HERE AN, S EOTT K GRS . aniEl 6 B
N, R I T KA 1952 4E R 8.0 /2 m?, 1
TNE] 1999 4F (4 fe il 97.4 42 m®, 2 )5 IRk 8 F f&
JEHTEE. 2008 AEMTT KRR 93.1 {2 m’, &
1952 4E K EAY 11.6 475, 1999 4E Tl /K Frdng v s
FHAKR YT, 2 E R EE R, T8
MR T K

3.3 felbBEREH KA1k
2005 AF4 v A I A 15921 T E, H

8000r o —mmEAD o[
5000 —e— BTRIMBAE X 10
5 40001 --*--%W%ﬁ%% L 35 g
2 - 30 ¢
E 3000} »25E
> 20 &£
1 2000} - g
=3 X @ - 15
,G' -0 - L 10
1000} o
L5
ON‘I\‘(\I‘LO‘O‘LOIOILO‘OILOIO‘LO O
L v © O© I~ K~ 0 O O O O O
(o] (o] ()] (o] (o] (o] [e>] (o>} (o>} (o] o o
rrrrrrrrrr N |
Fip
B 5 igEhe 50 4 R L HERR
o

go| —e—IELET
70 F —— TSI
L ——gm st

FBXKE (Jom?)
3

Bl 6 iE 50 % RN KRN

424

rp g AT R HE R TR AR A 11058 T, 4 4F 4R 1T S 1
L9591 Fw, H#FH B AR 60%.

A b 7K AR B 2 VA Y 3 KRN TR B A A
1949~1980 4F, MR sl K bl K, AT
K FEARKE P K, FaAR TR, KK IRER
BEMIXT AT, 1986~1995 4, TE] it dal A b FH 7K B i
RS TFRREST. fEM KRR IR E T, T
K TF R AN W 5 (B 7). i K B R A g it
1991~2005 4F, WA EAE-F- N TREBEK 58 293
f¢ w’, Hri FKBOKE S 40%, HFKBOKR &
60%.

34 ML FAKIFR

H 1980 4-LAK, in] s T 7K 7R B — ELAR
FELE 20012 m7a z E. R 20 42 90 4E AR R KT
KRB, F 2000 4EiLF] 263.6 /4 m*/a, JFRGR
FEIRE] 18.73 J5 m/(km® a), A Wb AL
ST K TF R KA EER WX, HXF 80 HE
MTHY TR 5 B2 3 48 K 71.98%, 33.51%H1 11.85%.
2003 4EZ A, BT KRR SRR, R /KIFR
B B (A 8).

MR FRPE, [ 20 42 80 4R LISK, 1R K
B A T 3 B A B KK IR, R AW K, 7E
MK L E B 1980 4F 1Y 52%3 28 2006 419 66%.
1980 4E BT RN 205.1 /2 m®, 2002 4EikF] 270.2
{2 m?, 2005 44 253.1 12 m®, 2009 4K 236 12 m’.

3.5 Kk

T 50 43k, Bl R A SR B4 AR Ak A T
FRAVE N RS, W il T8 kA4 T B ARk,
BN BN - R A BN R, W

)

1986 1988 1990 1992 1994 1996 1998 2000

200 340 _
©
300 r 320 o
3 L =)
o 400 300 2
€ 500 [ 2% ﬂgﬁ
TR \ | 260 &
% %
& 600+ 240 5
=)
700+ 220 4
s

800 L 200

CFKE —— B8 --x--THTRE

Bl 7 1986 LKA, RAFREMEBZE S/



290

270

N

a

o
L

230

T FAFERE (10° m?)
N
3

190 -

170

150 : : . : : .

1980 1985 1990 1995 2000 2005 2010
20

Bl 8 iE 30 Z4FRigMfEH T RERM

T I 32 F K SO R BT 1956~1979 4R Hy i A
1980~2005 4F T #IH FY B 7K 12 3 5 2R (UL IR 9) L K o
K-AHEKEFER, AfLLLKIAE 1980~2005 4F K #4H
U, BK-BRK RIS TR, £H7EMR
HIFEK 2R, 1980~2005 4F N #4180 4478 F 7= A iR K
RIB /DT 1956~1979 4E T BV . 0] 7 Bl A 7K
AR G R TEE S 2 28R, BN S &
YRR H R (] 10). &0, 1980~2005 4EFK
55 1956~1979 4EI /D24 11.7%, AR IRIZ T HIw 24
38.1%, AR/ EIR 77.4%. TR FE I )
SR, AR R Y 72.8%, AR LAY
AN 27.2%; AWK, B> i A
£ 52.9%, FHRIEAMHHE R 47.1%GE 1).

4 il UK S B

T ORI AR

X ¥ NI S 20T P, e BT B
(4 F AR A 2 525 RURAE R DI RER UL, 7T LA —A>
SEREM R GE. FLRE oK A B0 2 GE A S0 IR 52 K A
WHYRARGE N 8 | MR SRR AR A
TR, AR, MAERER SN, KGR
RIS BRI ROK R GE . BHOK RS T KRS
TN P 2R 48 L N A A ) 22 S8 A ELA oK

4.1

] 1956-1979 A3

180 r LIRT (1956-1979R3)
160 o 1980-2005Z3%]
140 | ===-- ST (1980-2005751) =
E 120 |
£ y=0.0004x2-0.1314x+33.177¢
= 100 |
1]
£ 80+
@
g 60
40 e ¢ 9
20 | '03" y=0.0006x2-0.4135x+92.718
0 1 L L L L
300 400 500 600 700 800

FEKE (mm)
B9 iR E TR R -2 R R B0

160 -
o 1956-1979%&7%
140 e  1980-2005%% :
10L& SERARKE A N
T BN (1956-1979 T AF), e
N3 100 ====- LI (1980-20054 T AH)a p
0
N
e
<

350 450 500 600 700 800
FEZK (mm)

B 10 RSN F TR E R - KB X R

SRR, AL N TR IR T I (K 1D).

i i 7K A7 B X AR Y A5 A SR B KA
PR, O K A PR ASE LE l ZK AR PR A AR S R
SAEFRI IS T KR B R R A e At 2
Z 5 A RKEH SRR mPOE, RAKIEH
ferp o NTHEHRIREE & B a2 IR/ d
o HA RSN RMKTER AL S
HRKIEIR R G IE 2, BA TR K1
2 CPOPTR - O/ NI LK VTR 2GR 4 RN AR R PN (E /15 S
R AR GRS | G A BURIE SRR AL AR
NN 8 NI BB VAT R o 7 T T B Y o S WY
LA ARG IR B O F, (7R N 2635 3 T 76 B a i
ZEYEE, N TS AR K | R 550N T vk

F1 BARBEEREREZMNELE
S 7S FHE N E
Xof He I (1980~2005 445 1956~1979 4F%) Sl Sl
AR RIRFE UNGTS S (s N (i N
KE (I m’) 211.9 973 1203 70.8 63.6 26.5 56.7
EHr (%) 11.7 38.1 774 72.8 52.9 272 47.1




M Z B 2014428 $£59% #4514

B KBIMET

MRKBMRI

| |

wirs J [ R ] [ Ht ]
KERER KRR KERER

B Uk EFR R R

AZHCT T, T AR E RS N TR AT R
THT A 25 [ 7K T IR 2 A1,

4.2 I OUR IS B R 5

VAL S S K A8 PR A A T £ A AL (i
NCAR RN 2 F AR HERLAL (i1 DAMOS
AU IR BEIR AL P e B AL (U AWB A RS A1 i
FKAEIBERRE AL (41 MODCYCLE H#UShH4 p (] 12).
AN RIS AL AT HC B 1422 U R D B

LR BRI R P R B R R AT G
T TR, AL AR 0 i A A 4 IR R 1
BellniEnt; 2 BRRUORBURLIE K BEIR . BEPEIRET |
RS ARt A LG A, a2 B bR
AU A 5 A 22 200 e AR X R A e A K 2,
AT 2 UK B IR SRR B 23 s K BRI
AR XS 22 [ b D SRR 485 1) 1 7% WK e R AR T A
SO RMEAT A, RN TN SORE R A,
FRBEIRI 2 AR RR I E, RINZKIR, 2T 1,
2K ) R G 2 R, UK BIR ARG h Y

s S/REA  (NCAR) B Sa e
- BREM o

!
!
KERRHEERT AWB) | |
|

!

!

|3
B | B 8wy BKTE EXER -
2| B o|txiEn Bk EXCITITEN,

|| % B TREE RARER |

: E& SHIFAKIIER (MODCYCLE) |

! [ | :

| v ¥ |

! | xenmme f—{ ATxiEmr) |

!

| KEERaE || kEwE | |

_____________________ g |

B2 S TR EFRRSEE RS

426

AR KREAEA A AR I IR Bk R 2% A
TREVE L A SE, T E DOK BT EC4S >
Br. TS K G PR X K SC G5 B B K BER
DEATC B R 25 H B (KA BR TR A5 B A
TEPIRAEAT 23 (6] J A, #EAT A AR KA 3 i A A T
TR K B I R Y A0 ] RS, LA
DI LIRS K SCRR AL . A R AE R | 7K
BEVRTT I ) P A5 3 %o Ut B 7K A7 B o Ak % 3 T
MLt Sl L RO, R Tk
PRSI R G0 ] SRS 25 IEOK BT . MR
SRS IE R RIBUK SRR A S B M DI Re R B AR,

N TR) A5 TR A7 A I 28 RUBE 22 57, Ui/ SORE Y
JLI o3 /N T A A AR, A AR 2 B S C R 43 K s
B/, R R A 7E T 2 H AR R
KB IR A TE B 22 0] K AR ER AR 550K BE PR A
i A 2 22 ] TS0, R SR 5 A 00 £ S it ] 250 Ay A6 7Y
Z A B ROBE R A, figp DR 7 3k PR [ RUBE 2 fige A
A BRI,

5 gikS5ie

AR ST RE T KRS —oCRR AR A Ry . B
NZERS F SRR ER T 0 BE B e, R 7K 07 B 1 1
BRI 4 BB (1) RESFHBG 2) KRS
BrBE (3) KRMUAEAR HHERE & Tl ALk B BB (4) K
PR Tl Ak B3l i A B B . 8 1 U dsk — e K A7 36
FORRE R, L TR OCK R B AE S, 7
TOKPERR 04 /Y 4 DEERFIE, KR
JeAl AR IR 55 T RE B —oufk, oL R AIRIR A
MZH) —oofe, RAGEIEIALH — ok, HEale
YRzl S i ook, DRSSO R R, AT 1A
PEPREL T R T K G PR AR Dy . e G BEHK,
PR THERG VR S Al A2 T H i 2K



&
K

TS, FFIF A T AR AY SR 2R 8. HERGRBNESIER GRS LRI KR,

PL 4 A Zonfe A bR A AR- AT =00 SRR AN 2E Ak 2 HIK A 25 3005 22 G KSR HE R~

KGR B HELL A B 1, AT LABRUEMON IR AR 25 AR, SR BEIR A& BT & M TR (B LAl

% 5k
1 YuPS, Yang T C, Wu C K. Impact of climate on water resources in southern Taiwan. J Hydrol, 2002, 260: 161-175
2 Bk, EEPK. SBABRARKSOKFE# P, JLat: BRa i at, 2007. 214
30 EW, B, BRE, F. BT TIoKIE AR K BEEITAN BIE T . KRIE R, 2006, 37: 1496-1502
4 Ali U K, Ayhan E, Sukriye O. Possible impacts of climate change on soil moisture availability in the southeast snatolia development
pro-ject region (GAP): An analysis from an agricultural drought perspec-tive. Climat Change, 1998, 40: 3—4
5 Wiberg D A, Kenneth M. The impact of climate change on regional surface water supply from reservoirs storage in China. In: Proceedings
of the 1st International Yellow River Form on River Basin management, 2003 Oct 21-23, Zhengzhou. Zhengzhou: Yellow River
Conservancy Publishing House, 2003. 248-266
6 2005 AR UK BEIR A 4. IERT KR 22 B 23, 2005
7 AR, MR REUK I dent: o EKRDK I R, 2007. 339
8 EW: B, XA, . TInER R B R A T I A R . hERR . HRER, 2004, 34 T 1): 42-48
9 MRk PN XA TR BRI P S X &3tz 2010, 9: 89-91
10 XK, B, i, . W ER KPR A . B, 2010, 55: 512-521
1L g, XNEKER, Z#KRIE, 5. Bk SCRE. KR, 2011, 6: 1-4
12 David Y, Jack S, David R, et al. WEAP21-A demand-, priority-, and preference-driven water planning model: Part 1, Model
characteris-tics. Water Int, 2005, 30: 487-500
13 BUMSC, £k, FHR, 5. 8RR T ICKIEERIT R R —1 BORIF R S 56E. KRR, 2010, 21: 1-8
14 JiaY W, Shen S H, Niu C W, et al. Coupling crop growth and hydro-logic models to predict crop yield with spatial analysis technologies.
J Appl Remote Sens, 2011, 5: 1-20
15 Hijmans R J, Guiking Lens I M, van Diepen C A. User’s Guide for the WOFOST 6. 0 Crop Growth Simulation Model, 1994
16 Collins W D, Rasch P J, Boville B A, et al. Description of The NCAR Community Atmosphere Model (CAM3.0). Boulder, Colorado:
NCAR, 2004
17 F%FEE, BIHR, B0, 5. ZET)T CET MR BIRS KRR LG MR 1T AR K FI2E4R, 2009, 40: 1153-1161
18 FhaEf, FOCH, KR, . T RSB A UK SRR MODCYCLE I MR B 5 T 205 . K F 224, 2012, 43:
1287-1295
19 Niu C W, Jia Y W, Wang H, et al. Assessment of water quality under changing climate conditions in the Haihe River Basin, China. In:
Proceedings of symposium H014 held during IUGG2011, 2011 Jun 28-July 7, Melbourne, Australia. IAHS Press, 2011. 165-171
20 LiuJ, Zheng C, Zheng L, et al. Ground Water Sustainability: Methodology and application to the North China Plain. Ground Water, 2008,
46: 897-909
21 James D F, Barry S, Johanna W, et al. Climate change in the Arctic: Current and future vulnerability in two Inuit communities in Canada.
Geogr J, 2008, 174: 45-62
22  Running S W, Hunt R E. Generalization of A Forest Ecosystem Process Model for Other Biomes, BIOME-BGC, and An Application for
Global-Scale Models. San Diego: Academic Press, 1993
23 Trenberth K E. Conceptual framework for changes of exams of the hydrological cycle with climate change. Clim Change, 1999, 42:
203-218
24 BUMSC, i RBUKTEER RO AT A A L JERT: BlaE i RRA, 2011, 368

427



