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Abstract: Future Climate changes and its influences on water resources in Xi’an Heihe River concern the
drinking water problems of 8 million people in Xi’an City. Therefore, it is very important to analyze the
characteristics of water resource in response to climate changes for providing scientific foundation to ground
water diversion, dealing with adverse effect of climate changes and protecting the water sources areas in
Xi’an Heihe River. Years 2005-2011 were set as the base period, and monthly runoffs were simulated using
SWAT in the base period in Xi’an Heihe Basin. Based on the accurate runoff simulation of the base period,
each possible water resource situation under climate changes scenarios according to the most possible climate
change predictions was simulated in Xi’an Heihe Basin. The result shows that in the future, Xi’an Heihe
River Basin water resources quantity in the next 40 years showed a trend of increase after the first reduce, the
average annual runoff growth is respectively: —11.0%, —6.4%, 7.2%, 190% than benchmark; Especially av-
erage flood season runoff reach maximum in the 50s, and the flood control situation is serious in the middle
and lower reaches of Heihe region.
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Table 1. The database for runoff variation analysis of Heihe Region in Xi’an
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Figure 1. Digital elevation map in Heihe River Basin

1 BUREHTSREE

222, MFAAEHESHRE

b R RO e R BRSO . K SO R
G A EEL R o ASHIE T R bR R SR R
F o [ P A S AR AR A A O, SR 2 1:100
Ji R R G . AR AT 2L, X SR - A
PR BB R T, DAL RS BONE
(Value) %At uMiti% GRID %K. Hi4E SWAT #i48d +
iR FH /78 55 53 bR UE 0T R A0 DG R AT E 32K, 3R
13556 SWAT R FRUERT 9 FhEAL: B, B,
A, BARHL, WM. R, M. A
Hu, P,

Copyright © 2013 Hanspub

2.2.3. TIRARIHIE

bR RVE TP R R L L, IR A
1:1,000,000, 7E7G % RIMHIEA 4 FhLgekA, &
FIZ IR P REAE DA S SWAT A2 v - 45 3
PERISEHIARAE, TE70 7 RN AT N 258 AR R AT 42
RURBL g — S REAE T DL B T AR/ 2R AL
NIFE—RA, (RIS SRt BT T E 2K, EHy
KGR 4 B, ol LR, BEERIE,
FEE. .

2.2.4. SEUMBIE
W NILH 15 DRI . SWAT A5 7Y 75 ik

303



B2 - 95

FZ8, e HET SWAT BRI 7 7K P AR AR ALK (1 K ST L

A 2005~2011 FZ H K, FHSECF . &&E &
%), WUH, MHXHBEESRER, U EEREF TR
AZ| Excel J5, A ER DL DBF A% X SCHRAE,
F-T3KZ) SWAT 7K SCRE B HEAT A2 IR BEAL

2.25. REKIE

TR R T VG e A 2 BKSS R, PR
K3 2005~2011 4F1E H P35, K38 )51
K. Hrp 2005~2008 432 H AR R H 1% € SWAT
PR 250, 2009~2011 432 A &5 50 H 11056
SWAT 2 (R RE

2.2.6. RFESIEBRELIE

FEIE £ T 1E R SRR AR = AU 85 H s 52
A1B BT, ARYE IPCC A s O R AL
RS2 % S QU] 5/ A€ - = R W R 7 [ e
GUSECENEE e/

A ER A U (GCM) X T Tl R o 4 BR A {3 A8
kut, & H AT iR E 2R R AT T . GCM . #E
AH 2 RSO H RO RURE S B L (1) P 38R, R )2
B R R R R IR AR SR . 2
2 BT H AT GCM it 1) 25 18] 43 1% 22 01K, Bl TE 4 )
XIRAUBAT S, AR M DX I 17 S5 Al 242 T
B RUBEVE SR B T IR — PO A A agh 2 X3 AU A4k
R RFECNRRG R, #3247 B RS efri,
[ s 419,52 381 DX 4l RORE R AL (R o, Rk 7R e R
[EJ7, FERRE. R GCM fath 5 B4k
DR X3 RPE P T A0 AR A A B (iR FEIK), A
M 7RAN GCM 56 DX 3 0 (1) SR R - vt P RUBE
I 22 4 B 0I5 R} g ST KRB SRR (FE R R
RETO)A XIS E R 2 A Gt R &R, FF ML)
M FERH I X M OC &R, e E B IX RO RN H T
GCM it I R RSB 2, SR IR XA SR 1<
ARG SNSRI K) . AR PCA(Princi-
pal Component Analysis, PCA)5 &5 2k VR AAH 45 &
MG RETT i, IR D e gkl g RR
FEE S TR R - 5 i H P3RS B R . BN
R 2005~2011 P SEMMBERE IFRA] PCA
53850 R A AH 45 & 10 e v B ROBE D7 V57 1 78 % R
TR 15 ARS8 s A Fe vt FE R A,
WL 24, JRH AR N S h SRS 5t AIB

304

BT, B3] ARG IZE A fem . SRR
AEEK P31

2.3. HHIRIKIIER

2.3.1. {RBIRERE

v BEEE TR P REAE, 2—A
FRECR BRI, IS A AF(E 2 P L3S R AUAN () L3
FIH . MR .

SWAT A2 20 tH4d 90 4E4RH] 1 Jeff Arnold %5
TR BA BRI R b RBE U B
(1, AL AT AT A2 4 T P9 R TR S 2 1 b
TR AREER KR KR L RAEY) = 2 55 K
Wi o AZAR LR 2540 _E 25 FE Al AR e K SO IR I 5
W, CEEMNERMALEIEX ) Z M. B SWAT B
BRI NHE LK, CAIErIEFE R X AR S
A AR A4 b 1 FH AR A 5 e DA% 45 5 TS 2 TR
(141, 3% F2 W SWAT H5L75 Bl 5 95 g 221 ] 9 2 1l [X o 9 4%
WMRFR, WL T 7B 78 22 SBT3 K P i L EE A
AIATHY

2.3.2. HEEIREL

REFEHRCOR, SWAT REALHHE 122 v] LAy Ay s o) o
R (LR A 2 ) R i e et P o Rl s ) 3 P
FEAFEE DEM K. R 2 2 B A e+
el RO RS 3 AN e R
TRV L R R RS EE AR, A SR 7T X
B RX 3 AN HE R AT i AME . A TR 4
WFFEX DEM. +3A1H R A, RATH 76 %
SRR A 42 ASTIRIBRT 107 ANZK SO BT
W 2 fiR. FRIREAM 541 km® 3] 12,583 km® A~
%,

FEREA AR R, %3l A H B /K Bl ik P 8 1 5
AR E BT I, AR %7 U8 TH % K
N AR S e SR B R A SWAT 2 H 7 (1
T AT I AE o 76 B 1 S 14 (basins.cod) (I C &
FEAHCR F SCS R, WEABUE IS, BT
Priestley-Taylor 23X T &Hyiz FI7E B Bl X 55
R FEHLIX, PRI A B S e 12 77 1

233 BRAPERERERE
TR () 285 FIAG I 20 NN B S8R E W

Copyright © 2013 Hanspub



B2 - 95

FZ8, e HET SWAT BRI 7 7K P AR AR ALK (1 K ST L

9

108 3

3 o~ 8
3 ’/‘: 17 20‘ \. 1 18 /,/ d

225 A L
3 M . 24\/23 [ 30 ,‘ -~ [} —
2 (= N GNP ;35 | ™32 [ i
) N A ! KX
Logt ™\ {333 \ 31\
S E.AY e
: k 0 3 6 12 Miles

L L L L L L L L |

Figure 2. The distribution of digital water system and sub basins in Heihe Region

2. AREAMRER AR FREN S

2005~2008 4, H.r1 2005 F AR TG S50
WEHACY 2009~2011 4F, Hr 2009 F4THGH. KiE
T R (o), FARRB()RIER R B (Ens)®3 AN
b TR AR RS SR SR KR P R (o) K
T 0.20 BN T 0.20 117 H AR RECM R R B /L
FET 0.0, IABRIRIRBANLE R 2“2 17
U K BT R B () N 0.0, 1T ELAH G SRR R
I 1.0, IABRFIBAULS RN N2 “IRFs
U SRR &1 R E () B I E40.20 LI, T HLAH
KRAKBA/NT 0.80, BORAREA/NT 0.60, Hariil
PRSI BB e “ P L2 17,
IR R B ()~ ARG R B (r) FIASE 2R 385026 R 8L
(NSEC) T+ 524 20533l 9 -

Z(Qv _Qp)
Tot = 1
Vol ZQO ( )
200,200 ) (9~ Qe o
20-0.) 2(0,-0..)
P (A 5

3(0,-0..)

R, 0, WG, O, WM, Oue NT 195
R, Opang ARG P

Copyright © 2013 Hanspub

3. EEMNEREY

AN FIX KOG TR TR I
ik, DEM LLIKZ) SWAT 1817, fER M RES
et b, BT R AEHI(2005~2008 4F) P 22 B
I IE A AR -

31 SRHBMSTREE

IEHL 27 MRV N SHOHAT S HUBURAE /3 HT i
35, WESECRFERE A 10, BIRSEARE A 0.05,
FIFH SWAT-CUP UM 43 Hr T H AT 17 270 IR ELECH
Wr, HEXBUERMEE R 6 NS BIREA K
/K& (SOL AWC), Xk EM T KHEERK R,
(GW_REVAP)JEJi o [H-T(ALPHA BF), #%&/ZHu 7K
B9 ) R {E (GWQMN), (GW_DELAY)#th 7K i J5 i
[N 2 FioR)dH T %2 . FIFH 2005~2008
SEBRI K SR A IR E 5 A AR AT R e,
B2 CN2. SOL_AWC. ESCO KAl & E 23,
Fiif% GW_REVAP. REVAPMN. GWQMN kK iff %
. ZHCE RS RWNER 2 Fin.

3.2. BRIENIRIIEUE
) BRI 2009~2011 F23% H it s ds gk 74
USE, 3% Nash-Sutcliffe B3R 2% Ens. /KE

305



B2 - 95

FEg, .

BET SWAT Y[R3 T 7 Pt of AR SR A AR A PR 7K ST 7

Table 2. Main parameters of model calibration

=2 BARFHEESH

%' SRR filRe IR A /M KA
Number Parameter_Name interpretation Fitted_Value Min_value Max_value

1 CH_N2.rte FITIE 8 TR R —0.109 —0.145 —0.058
2 SOL_BD(1).s0l i E -0.968 -1.050 —0.666
3 GWQMN.gw B AR I A 1.970 1.676 2.049
4 CN2.mgt IR I 2R R —0.127 =0.153 —0.043
5 GW_REVAP.gw R KZE R R 0.005 0.004 0.043
6 ESCO.hru I RAME R 0.893 0.857 0.895
7 SOL_AWC(1).s0l R K -0.492 -0.622 —0.445
8 SOL_K(1).s0l LML SR 3.353 2.580 3.842
9 GW_DELAY .gw Hb R KA IE IR B[R] 63.049 61.286 202.318

A 2Ry AR SR 7 T (U 45 SR A 3
o BRI B A 5L 2 3 R 3
e FUEZRH] SWAT HUHIE A HI T-HE 6 % S sk
RIREIAAL.

33 EEMEMERNFEL

FEUEI(2005/1/1~2011/12/3 )AL SE R i & 3
ATLVEH, 7 FHERARESKHKE. BRENRKR
I —E  S7E BRI KA 2011 4F,
7 FHEERAA RS B K E 1 B ME I — 2
PIAE SRR A A K AR 2008 4 T SR I B A/ ME Y
PLLE 2008 4,

4. BREIIARRSIEZMAINL 5347

P A A % o A 5 TR A 7K ORI A< 4 4 1
FGAFRIE b, RS SWAT ALY, FE3 s 76 by 1 i
EMARRAZTIIRE, X A S A2 i s . %
HYfy B [8) B S B EAE 2000 4FE~2010 4F F oK Sk 1 5t
2020s~2050s 4 Bl
4.1, BfELE

M HE 2 (20008) B 7T 7K SC 3t BT I A4 4% 9 ek
FERE: BRAK PR EN 17.59 m/s. T
I 36.04 m’/s. AEVIN 8.33 m'/s.

42. A1B 1F=

£ AIBERT, LA 2010s A7 B N HEAE,

306

P05 3 BEVAT YA H T RIS Rk 20208~2050s 4
()P 3542 et Ll S vk AR YA T ok . 3R 4 T DAE
WHE AN —11.0% —6.4% 7.2%+ 190%; MIHI
AEHEHIAE R AR A, 2020s~2030s SRV L,
MAGHEE N 20408 FIHAHERIHAR 1 0;  2050s
TR, AR, HAIEE 20508 14 2 K
H(152%). HJREATRELET 40s~50s HAMR], TS M
AR R, SRR A, RS
ik, BENEBMATE. B2, WERIGREE, K
FEBAMERT, KRRATFERNEXFRES
2010s #HEL, B 20 S TDES, J5 20 FAT1E
s . w1 20 A0 R UK SRR S IS
5 2 5o 7 22 T K

5. &R i

SEVRT KR A 7 2 T — AN F B R KR, %
PG 22T N IRAE VS R 5 R R L 2% 2 i S AR A,
[ B A A ER SR A UK X o« AR ST BAAT i KK IE A
BN BE, X 1 2 BEYRT KRR X 3K P L B AT
Ty, FIA 2005~2011 £t 25 7 S50 I uE, 1
LT 2010~2050 FAKNKIT 5 FA R SAFRL XA [F 15 5
T DR AR ES, WP RN T AR
M. B FTal R

1) SWAT 574 X6} 7 2 B 7Y 1 HY 11 BRI 7K Sy
2005/1/1~2011/12/31 A AR FERLALURE 55 3 42 v] DA
21 SWAT LAY G5 i 21 1] 7Y 22 AT /K Y b, “ B R
- AR RFR, RN T4 A G e BT KR K

Copyright © 2013 Hanspub



2k - ESH ZEENG, S BT SWAT B2 (13 7 7K R b0 A SR A AR X PR 7K S e
Table 3. The simulated runoff results of the Chenhe stations
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Figure 3. Runoff simulation fit figure validation period
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