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Evaluation of water resources allocation schemes

of oasis intake areas based on water resource security assessment: A case study of Karamay city
PENG Liang!, HE Ying', MU Zher xia', LIANG Chuan?, LI Cheng hong!
(1. College of Water Conservancy and Civil Engineering, Xinjiang A gricultural University, Urumqi 830052, China;
2. Collegeof Water Resource and H ydrop ower, Sichuan University , Chengdu 610065, China)
Abstract: Water resource security problem has become one of the important factors which restrict the economic development of Kara
may . Based on the investigation into the development and utilization of w ater resources in Karamay, an evaluation index system for water
resource security was established. Considering the space, time, w ater use, and water sources, w e took two steps: ' We selected 12 inde
xes to build the w ater resource security evaluation system, and used the analytic hierarchy process ( AHP) to build a judgment matrix so
as to determine the weight of each factor. © We combined various t ypes of water demand and water supply schemes to generate various
dispatching schemes, and thus form a water resources allocation scheme set. At the same time, we set up w ater resource security indexes
for each scheme, and used AHP to select the optimum results of the WRMM model. Then we evaluated and analyzed the water resource
security situation of Karamay in 2011. According to the water resource security index system, the optimal water resources allocation
scheme was Scheme 8, whose water supply guarantee rate was up to 100% , water resources exploitation rate was 57% , and irrigation
water utilization coefficient was up to 0. 75. T his research has provided a scientific basis for utilization of water resources and
management of water resource security in Karamay.

Key words: w ater resource security; index system; analytic hierarchy process; water resource allocation; Karamay city

:2016-02 12 :2016-08 16

: [EEK B ARRFE I AT H (51569031) 5 B i /K 302 KoK BRI TR 5524 8L (XISWSZY ZDXK20101202)
Funds: National Natural Science Foundation of China ( 51569031); Hydrology and Water Resources Key Disciplines of Xinjiang
(XJSWSZYZDXK20101202)
232 55(1978 ), U3, WAL RSN, PRI, 32 32 K S BOK B IR UE R ST . B moail: pengliang@ xjau. edu. cn

KL KEIR o 27



F15% S5 91 - @AM E KA FL - 2017F 8 A

IK B LA FE Ik K B8 I B 0N B &
W E bR, B R BIHE ARSI &5 4 RIE M 7
Bl AR P B AL S5 R, D OREE ST {1 2K
RYEHAZAT, IKRGTHAT LU ) K EEA 22 A2 7K
T, RERIE AR AL v RFSE R . K BHIRAC B S L
IKBEFEAEAN [ D ISR P 2 TR 306 B4y i, (it 7K
PR S E AR TR . AR R I
WA IFT 2 ez JE, R U a2 K 7 I
LARZK R YRC B Wil M A 2528 F RS FR
BN K BEUE T 4 S ) T 7K SR A B E T
AR [ A28 22 KL VK TAE J5 TR T
K EIRHC B ) . Rijisberman 25 3/K 8 YK 2
Il T K 8 5 2 e A it ol B Ao 8%
S NFIH 2R A it 2 R0 HriE A, gt T
LARTEREL, WAL S B0 2 A R 24 K T 4
KR A A L, R A K 3B 2 kAT T VP
WL ARG K BRI DL M k%, BLGk
IR R RAET e X K BRI A AN R FH 7K I R E, HK
TR LA IR DR SE Wil D PP AR o

“ATHIIRT w7 FD A T b Ak HE WE JK % b v Ak a4
S, WAL (R N2 KX, DX Y R g 11X BLAR g
AAT=G, FEA AN R ) N oK . Bl
T T IB A 2% 22 5% R ] 7K 98 Y5 7 SR 12 i i,
R M B 1 9N S A0 T 1) b 2K K R
TR Ay, LR WG o IR ARTE F K ARk
FHZK B3 Fma i A= 45 FH /K S50 DR b, 35 B4
TEFAT v B 7K SR HEAT LA B

ASCULIK G 22 4% 4 H b, BLK 98U 2 4 PEAY
Fabr A, D] B 23 A AN [R]K B8 U5 G B 7 5 1)
I PR LAV b, oe 28 52 o P B A4 /K 8 I i
B 7%, DR R AT K B R K I 224

1

SCR I AT A T HE R FE M A &, Hh A R4
84°44 — 86°01 , Jbth 44°07 - 46° 08 2 [a], i [ M
7733 9 km®, HUFA P 5 ARG, 17 VHE 0B 2K 43k b 0 16T
b, M SR S SRE M, YR S EAE 250~ 500 m
Z0a) o widy HK T2 AE A 7 6 C, fm A
£42 9 C, mIKAWA- 359 C FEWFEKEA
116 mm, ZEE TS H- 8 1, I ZKE N 2 958
mm, J& HLIR (R AT Bl R, 2 A, KT 5E
Y, B ZEK, T H/DW, 28R K. vl I
X LA, MJE T3k NPT A A% Tl s 9
WO IR A B . B 24 R R 2 48 1L
m’, SE P IR 2 AR IR R 0 29 12 m®, KR A
BT 2 A5 B4R 0. 16 14 m” o T SR 05 2

e 28+ KXKER

PR BRI RN, &I A, RIS RBE, Ik
FHFARMTT, BT R Bt K, T KR 322
FHAE4 A- 6 Ao eI iitr Bix R 1.

1
Fig. 1 Map showing Karamay City
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Tab.1 Water supply in Karamay city during 2007— 2011 statistics
m?3
Hh KK
FE Bk R KK
SUOKIRE @t At
2007 4 3.38 2.28 0.93 3.22 0.17
2008 4 2.89 2.08 0. 64 2.72 0.17
2009 4F 3.14 2.13 0. 88 3.01 0.13
2010 4F 4.37 1.75 2.50 4.26 0.11
2011 4F 3.53 2.43 1.01 3.44 0.09
HORACUS: e B I A 22 RHIE K AR 16 R DX KT TR A A 0 2 o
2 2007 - 2011
Tab.2 2007- 2011 in Karamay city water consumption statisti;?s
m
Ey o BHAK RMREBE TSN AE S AR
2007 4 3.38 1.32 0.37 0.34 0.17 1. 18
2008 ©£ 2.89 1.13 0.32 0.29 0.14 1.01
2009 4F 3. 14 1.22 0.35 0.31 0.16 1.10
2010 4% 4.37 1.70 0.48 0.44 0.22 1.53
2011 4 3.53 1.38 0.39 0.35 0.18 1.24
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Fig. 2 Evaluation index system of water resource security
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Fig.3 WRMM model structure diag ram
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Fig. 4 Internal Flow Network Representation
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Fig.5 Water System network diagram of Karamay City
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Tab.4 Water resources allocation schemes of Kalamay

Tic % BEAKFTFRO BEAKITR 1 BRI 2 K% 3 K ITR 4 BEKITR S
FHAKTTE 0 TT%0 MCE 7% 1 x x x
TAKITE1 x x x
FTHKITE 2 WC T 2% 2 x x x
FKTTE 3 BLEITE3 x x x
EUEX BCE T4 4 x x x
HTHKTTE S MCETT% S5 x x x
FTRITE 6 BETEG x x x
TIKITHT Wic BT % T x x x
TKTTE 8 BLEITE 8 x x x
KT 9 P E 7% 9 x FeH T % 11 x
wAKITHR 10 KL 7% 10 W7 % 12 x x
FIKITFE 1L x x Wil T % 13

3.2 BTG RGKRFTRZLIFMIAT
M WRMM AR 13 AN YSRC BT L, ik

Ul 2 Frid ¥ 12 ANFRARAE h SC R E IR 7K B
J1 SR KGEI LAV TR, 257 S AR AR 5.
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Tab.5 Evaluation index system of water environment of water resources allocation schemes
P AR L fibr TR0 TEVTE2LITRITRATES TE6 THET TR TFRI THEI0 TE I TTHE12TTHE 13
BoKE(C)/JTmd - 2633 - 614 - 320 — 463 — 327 — 679 - 326 - 582 — 292 —1726) — 8 083 — 5752 — 2566 — 4 207
KBS R
FISH S A/J(/K;‘ﬁﬁ‘f)m 1360 1394 1273 1375 1245 1370 1244 1347 1242 1326 1261 1589 1388 1376
m3
Bl
BOKPRER(C3) (%) 96 100 100 100 96 96 100 100 100 100 100 74 48 63
IKBEIEIF R
R (%) % 0.8 0.63 0.82 0.58 0.81 0.57 0.77 0.57 0.82 070 1.44 0.94 1.02
K BEUR '
N R ARV, [
the a4 jEMIU?E)tWJ(CS) 99.37 99.37 99.37 99.37 99.37 99.37 99.37 99.37 99.37 97.28 97.28 97.28 97.28 97.28
@
B2
b A i He ST
i;kﬁ)\i’ai/aﬁﬁ_m 130 130 120 130 120 130 120 130 120 130 120 130 120 130
H(Ce)/(1° p.d)
AMEITIC GO KK g 3719 37 10,37 19.37 19.37 19.37 19.37 19.37 19.37 15.68 15.68 15.68 15.68 15.68
(C7)/(m3 = JiK)
Y
NG P o T
o A ¥ 0.64 0.64 0.68 0.68 0.74 0.72 0.74 0.74 0.75 0.72 074 0.72 0.74 0.72
B3 RH(Cy)
i ) 2
Tﬂﬁ?ﬁz%%fmz 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 091 0.91 0.91 0.91
R K
= - 0.04-0.04- 0.36- 0.04— 0.37- 0.02- 0.37 - 0.04— 0.37- 0.03 -0.09 - 0.11 - 0.17 - 0. 15
S RHEHI(Ci) (%)
AU ek
s a4 (Co /T F 17064 17 064 17 064 17 064 17 064 17 064 17 064 17 064 17 064 25 458 25 458 25 458 25 458 25 458
B4 e m
A THI R PR A K

( C]z)/(m3' km-z)

6511 6511 6511 6511 6511

6511 6511 6511 6511 6511 6511 6511 6511 6511
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(1) KA NG bRk 22, X HED 2 4 16 B it
ST, WA 6
6 B;

Tab.6 Judgment matrix of criterion layer B;

A B B, B3 By
B I 1/3 5 1
B> 3 1 7 3
B3 1/5 1717 1 1/5
By 1 1/3 5 1

(2) tHSRHAENZ B B A BGEAE, WK 7,

7 B;

Tab.7 Single sort calculation of criterion layer B;

A M; Wi Wi

B 5.0 1. 495 0. 263
B, 0. 01 0.312 0. 055
B3 0. 20 0. 669 0. 118
B4 105. 0 3. 201 0. 564

(3) — EE A, AT RRE (K KAF AR R T
FIPR RS, AR AEAR B 0, A A AW R B B AT

R B, B ML SO b % CR = g—[’<

Q 10, JJA] Wi B A7 T — SOV, 2R MR IE
P, AL AR AR 8.

8 Bi

Tab. 8 consistency test of criterion layer Bi

Aax cl RI CR

4.117 0. 039 0.9 0. 043

i 8 T AIHENJZ B I BENL— ML CR
100039, /NT 010, R T RERE ) — SO R 2
Ko TKBEIR H S A AF OB i K, 7277 AR I
A ALSET s R IK B AR RS 224 FRIGRIK 9%
VRE T4 AR AR 2K SRR AL o 22 42
3.3.2 ®IE C BRI

M2 3 BTV, O 5 R AT K B8 U5 D 4
RWHRIRE G AT BT, HE WA 9.

H& 9 W BLAE , fabr)2 € 2 T2 C
> Cio> Ci1> C1> G> C2> Ca> C2> Cs> Cos> Co
> Cs, B RY5 /KHE S > R ZKEER L gl > oK
> M7t GDP RIZK > fUKARIER> AL H
BRI 5> K BEUSTT AR > N BK B &
> WEMKEE G I RS B A AE0E K &> T
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MR SRR > ARARNME N ETER I, 455 45 5z B
R AL 2 JEA e
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Tab.9 Rank of Water Resource security Assessment System

BE B B2 B B ¢

CE 0203 0055 0118 0.564 &7
o 0. 637 0 0 0 0. 168
¢ 0.105 0 0 0 0. 028
C; 0.258 0 0 0 0. 068
C 0 0.713 0 0 0. 039
Cs 0 0. 094 0 0 0. 005
Cs 0 0. 258 0 0 0.014
¢ 0 0 Q 845 0 0. 100
Cs 0 0 Q218 0 0. 026
Co 0 0 Q 094 0 0.011
o 0 0 0 0.373 0. 210
Cu 0 0 0 0. 442 0. 249
o 0 0 0 0.105 0. 059

AR 2 € BIHEE T LS, BOE B fa
B2 AR BR AR RS 224 v R Vg 7K IS0 B Fiba A
RIS LU FRPR, 7577 R BRAL I AR ST R R K
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(e N 1 1 /N 7 817 ) N = =1 s S B | S I
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Fabn K £55 IR REAE b 00 A3 A2 FH7K
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NITHR2, TTH 4, 1% 6.
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T X HER 7% 8 S IRTT % (J7 % 0) K PF
s brnl UG e WK BHE B S5 41E, 77 5 0 [k
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YSC B, RT DIRRADLAS U5 58 (K BRI B A, I
FHEN 5 T7 AN PR bR, R IZ B e aE ] T
e BT K YR
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