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Multi-methods comprehensive evaluation of water supply network
schemes in northern Shaanxi
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Technology, Xi’an 710048, China)

Abstract: With the increasing contradiction between supply and demand of regional water re-
sources, as an important energy base in China, the water supply network construction and the
comprehensive evaluation of construction schemes in northern Shaanxi have become the key prob-
lem to alleviate the shortage of water resources. In this paper, the weights of the evaluation inde-
xes of northern Shaanxi water supply network schemes are determined by the analytic hierarchy
process (AHP), entropy weight method and combined weights. By using AHP, grey comprehen-
sive evaluation method and superiority comparison method to carry out the comprehensive evalua-
tion research on water supply scheme, the paper verifies the superiority of the comprehensive e-
valuation of various methods with the example of the four kinds of the water supply scheme of
northern Shaanxi. The results show that the evaluation results by three evaluation methods are
consistent with the actual situation by the recommended best scheme for the water supply net-
work in northern Shaanxi is the scheme 2. The research results provide a theoretical basis for the
weight determination of the evaluation index and the comprehensive evaluation model of the water
supply network in northern Shaanxi, which is of practical significance and application value for
the implementation of the water resources optimal allocation scheme in northern Shaanxi.
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Tab.1 Water supply of the water supply network in Northern Shaanxi
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] 546 T X 0 0 0.37 0.37
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water supply network scheme in northern Shaanxi
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Tab. 2 Evaluation indexes and its original data of water

supply network scheme in northern Shaanxi
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Tab. 3 Evaluation indexes of water supply network scheme

in northern Shaanxi and the normalized results

EfEL s 9 HE— FHRZ FE= FEN

HIEREE/ km C, 0.0000 0.0007 1.0000 0.559 0

W& K/ km C, 0.5433 1.0000 0.543 3 0.000 0
K EEENL/ MW G 0.053 8 1.000 0 0.000 0 0.302 7
A K /km C, 0.1319 1.000 0 0.159 6 0.000 0
ERUK N YN e e
ZE AR/ G 1.0000 0.000 0 0.000 0 0.666 7

0.500 0 0.000 0 1.000 0 1.000 0

A FHMEE TR/A G 0.0000 0.0000 1.000 0 1.000 0
BRI 2K EE /D G 0.500 0 1.000 0 0.000 0 1.000 0

R AR AR AR 0 —f AT .
C, — MinC,

C9 = MaxC, — MinC, D
HApRE R — AT .
C MaxC; — C, 2

i~ MaxC, — MinC,
e Cp R j DITRSE AT 48 09 J5 06 £l 5
MaxC; Fl MinC;; K55 j D7 R4 D Iabr iR
H AR /ME; C' Fom C; H—1b2Z )5 B .

2 ERNERNHE

2.1 BROHE
2 K Ay B M (Analytic Hierarchy Process,
AHP) B — D Z R EM ATl ot 3 2R,

P R ARARXT T T e 2 0 B AR Z ACE . 2R
S HTE R E M R LRI T,

1) g B I (AL 7K I 245 J2 Yk 245 A A5 10 AR 4 Oy
VU, 530k B AR E ENZE FRARE RO £ 2.

2) M TC FR 22 (8] ) A T R B o 7R K I R R 1
FE PR SAATY 42 1 148 b5 A X B 250 9 2%
b BE T

3) FI W B 1) — B R 56 . X AR B S Y
B A ) W B S 1 A AT — SO B, — SR A R
I CI.RI.CR #iATK: 55 . CI i —BHEFEH5 . RI R F
PIRERL—E 48 bR . CR h— 8 R . RIS
TR B 1 B 5T O M AR BE R Y R T T =B
B 1153 CR AR #8485 CT FIRT B33 AXIF .

(3

CR = 5~ €Y)

T 2 A B8 FIN W B S5 FORRAEARL 5 0 Ay 40 DRI 566 B
BB s CT{ELRR R, 0 W 0 B — Bt e 25, CT (H
JIN S A W R — B R 2 CT = 0 I, AR T W R
MR —8M 2 CT << 0.1 B, A AW 4R
W — Bt 2 — BP0 5 2 CR << 0. 1 I, A 1 iy
R I G 2 — SBCPE A 6, 75 DU 5 0 A A A ) D R o

A EALEE . W AR P T ) — B A 5 S R
FHRRAE 51 - 34 30 1 e A . R 3 P 3 0+ 3 20 TR
L/

a) K FI WA PR — e R B — 2 B BRI,

b)) 418 ] By R B %) B — T 2R R LA LA X 0z 81 Y
SR A5 o T BT R

o) T B R B 1Y R — A7 09 7 44, SF 24 {8 RD
FALHE

TER 2 X [R] — 520 [ RN AR TR I AE 2
o ARG R R S TR R 5T —%
FCEE Xof 1o AF 3fe , B 22 £ % H bR 2 AN R 48 05 1 B
2.2 RRGE

FAE A — B & A S N Tz B 5
AR AEK BT 945 2 T Tz B R S 38 S XA
M A E R . Y PR R bR R S R OR L R
SN AR B T AR A A R K, 8 B I AL
BK . RZ AR bR AR S AR R N A B CR 1% 4
o T A B 815 5L 2 8/, F8 AR B B AR /S

A F BT R A T L R .

1) R I 46 B A7 3 — AR A B

WA m AFEAR o DV TR R A KA
T AR 1Y 2 SCIR



TS BRAL AR R 26 5 S 2 05 A IR 485

he ==k filnf; (5
itrf“ h; ﬁ‘j%l /I\*Eﬁlﬁ’ﬂﬁﬁy k= l/lnn§ fij -
ci/ 200 ey v eq WG ATTRES i MERRIA— e
%vg _f[j =0 Hd‘aé‘\ f,,lnflj =0,

3) MR 72 SCHE AN 20 B8 A 10 R A
1—nh,
= (6)
R S
KA ow, B T NEAR R RRL,
2.3 HAENE
2H A A 2R 3 0 I AL 7 RN B U T AL 3 T A
F A EE A A AT T3, 254 O AR (il A5 e &
A [R] B LA 3 RN & 00 T A O RO S . SR
Fe k4 M — =" i S H A A .
_ w/lw//i (7)
Z ;'7:1 w/iw//i
K w B ANEFRAEGAE; ', N2 R
W2 B i DIEFRAE s w', HRAE E R A
FEPR AL .
2.4 NEItE
FH JZ UK 40 B vk 00 5 B 4% A AR G B P ) DT
e —BPE R 50 DL M 45 48 A 0 AEE 19 T 58 45 AR L 3R
4~T7,

W,

4 WEN)Z BHEXNTHRZA B
A X 7 P ) T R I % A3 A R
Tab. 4 Relative importance judgment matrix and sub-

weight of the criterion layer B relative to the target layer A

A B B, B;  CR B

B, 1 4 2 0.571 4
B, 1/4 1 1/2 0.0000  0.1429
B; 1/2 2 1 0.2857

5 FEBRIZAEXTFAHEN])Z B, (0 AH X B ) A R S A A
Tab. 5

weight of index layer relative to criterion layer B,

Relative importance judgment matrix and partial

B, G G G G CR M

C 1 /7 1/3  1/3 0.070 8

C, 7 1 3 0.507 5
0.005 5
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G 3 1/2 1 1 0.221 4
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Tab. 6 Relative importance judgment matrix and partial

weight of index layer relative to criterion layer B,

B, C; G CI i

Cs 1 1/2 0.333 3
0. 000 0

Cs 2 1 0.666 7
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Tab. 7 Relative importance judgment matrix and partial

weight of index layer relative to criterion layer B

B, C, Cs CI AN E
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Tab.8 Evaluation index weight of water supply network

in northern Shaanxi

b G G G G
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LEEEES 01613 00736 01543  0.1539
HEE 00545 01784 01477 016238

Ei=R 0 G G G G
SRR Gtk 0.047 6 00952 01905  0.095 2
AL 00732 01575 01531 00731
HAE 00291 01254 02438  0.0583

MR 8 AL Y JZ AT o0 A ik RV AL ik BT 1 2 Y 4
PRACEEAE A S AR b 28 SR I IR J2 R i ik
FRHIE T IR R 2 TR R Ak
I 58 42 FE A LA 2R T 220 T AR PR 5 e
JTERRE IR PR AR AR AN BE B2 ST L5 X
Fob 7 vk B4 2L AR 7 TR ) 25 1 3 R 3 L P 3R L
SE IR R TN B

BRALAE K W 25 i Sy 1 BRI E A% A K A5
HRA Aok, DR e 1 bR AR 1 I3 T R P O 7 TR e g
FRRCER , [+ Fof B el Ak 8 4 o Dt 1 IX 22 o g VA 4R, 2
S BRAC ALK 0 26 5 2 S A2 B KR TR A, A
LT HAt 5 T BB L i B R 1 2% AR, OO 15
T A S A K S SR HIL L X SR T E A S A
HhHRAT B

3 HOKFTRETENTTE

3.1 BRaothik

ARG BT AE B 78 A 5, 4 Ak B 1 UH — fb 4R
I 45 00 (R SR T AR 55 T 4 R
JAW G BT P & AR 7 RBP4, AR AR 25 A
RV AT HEY AR B2 R AT 45



486 PH 22 B0 TR 224 (2018) 45 34 45 4 1

R = wC (€))

K. RTINS w I B A E B C
I — AL B bR B G A
3.2 RBEEFNE

TRELEE PEA L S — B LK 8 SC 15 43 B Sy 28
WA SRR MEVIAL i . T R OCHK B 19 K 4 25
BN POl RO B RPN AR AT 5. KA LR G
TMER FE RPN,

D) AP R bR CL 1 28R 0 B AR 1
P S AR AR AR

Cmax - ((/‘lmax ’C'Zmax [ aCnmax ) (€))
s G HIAIEIREE s Cone B 0 D B8 1Y I

(/RIS
2) PR ACE B 154 R 2% FE AR AT Bl A S 4
X 2 (E L S 260 ) 25 (EUHE ) B R A R RIS

{H A
All cee Alm
A”l coe A’m
s A WL s A, W m AT R n 5
FR S 94,
3) HE IR A e -
At
TN+
s e, K AR i AMEER IS REG A, W

JAITERER i D IEPRI AN 258 & o Bk AR H 0.
S,

(10

an

4) B RHR A K0S 1 E B BCEE R AT I AR TR 4%
O7 SRRHREE I AT I S840 . SRR THR A U F

r; = Zw,e,»j 12

e W GO RKCIRE 5 w NS RIS
i
3.3 MMBLEE

DB A — PR T 05 S A A A 2 AT
Ttk o R HCBEE B ok i 26 A1 [R) Kt i) o I8 r 5
B HE0 AR IR AR HEAT AT AR, 2 R AR A
J7 G B B E R A — v EOR BEAT IR IR L
Hh B E PR IR T S LB e A LS 208, T LA
SE TSI 4 HE P 5 — BOPE 2 418 1 1 T L Y G 2R
AREAHE T I . P08 e A TRE T BIR.B
HRERETCIHRMATEERT CHRE. HIL
BOLM E 2P RIT

D XHE BRI T INACAL 3R 4 5 SR Z

ZH Zl”
Z=| i " i ] 13
Zml Zm”
Kb, Z, B AT ERS MR IE— s
1A

2) BEMXHERHEIEV .

20 2z,

Xz

3) HRHf AR X O S I A I B D LY
Vi >V JFRB RN RIRTHE jATRdy =1,
RZdy =0, dy =1,
d“ .oo dl”

v, (14)

D= 1>

dﬂl .or dm

4) g FIBRE A T OO R AN 2 1 3R P,

1 JA TR 45 90 AR A AR B Qo 1 T R I o ks 2

P4+Q =n,(i = 1,2,3,.n) (16)

K. PPN i DT ER.Q HQME i TR .Q 4%
B BB R R %oF 18 2 A HES

4 Bk M RITH
A 7 0 = VP 47 D M B B 43 3
Bk IR 4 Bk T RHTIPAT P25 R I 0.
9 BRALBOK M2 205k A T INIT A K HEF 45 R

Tab.9 Comprehensive evaluation and ranking results by multi-

methods of water supply network in northern Shaanxi

WHEFE TR FE TE= FEN
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