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Comprehensive impact assessment of the Western Route of South-to-North Water
Diversion Project (Phase | ) on water source areas

LU Yisi'”, JING Laihong'*, YAN Dengming'?, FAN Xinying'>, ZHANG Yu'’
(1. Yellow River Engineering Consulting Co. , Ltd. , Zhengzhou 450003, China;
2. Key Laboratory of Water Management and Water Security for Yellow River Basin, Ministry of Water Resources
(under Construction) , Zhengzhou 450003, China)

Abstract: In order to scientifically identify and evaluate the impact of the Western Route of the South-to-North Water Diversion Project
(Phase 1 ) on the hydrology and water resources, ecological environment, and social economy of water source areas, the
comprehensive situation of the project-affected water source areas was considered. In addition, based on literature and normative
standards, a comprehensive impact assessment system for the Western Route of the South-to-North Water Diversion Project ( Phase I )
was established, covering multiple criterion levels including hydrology and water resources, ecological environment, water energy
utilization, and social economy. Moreover, the weights of the evaluation indicators were determined by the subjective and objective
comprehensive weight method based on the fuzzy analytic hierarchy process and the improved entropy weight method. Combined with
the TOPSIS method, the comprehensive situation of the water source areas along the Western Route of the South-to-North Water
Diversion Project (Phase I ) from 2012 to 2021 was objectively evaluated. The results indicate that the comprehensive situation of the
water source areas along the Western Route of the South-to-North Water Diversion Project (Phase [ ) has improved, transitioning from
a poor state prior to 2017 to a healthier one by 2021.

Key words: inter-basin water transfer; the Western Route of South-to-North Water Diversion Project ( Phase I ) ; hydrology and water

resource; ecological environment; social economy; impact assessment

25 A ] 7K 9 7] 7K A ) 75 OGS S ] ) 7K B A T 45 BT R e ORI , 2 S BRK B R A ]
B ARG E A A REE AR B R @ REK TR M E R 22—, C@ e 2 i JE K TR
A 137 T B NSNS R K AR R R R AT PO X S e H 2% 8 HAS R 2

BEWE . HREAHIATRITH (2022YFC3202405) ; 5 [ AARF 54 7 4ERH 3L 8 0 H (52209038 ) 3107 844 7 4 A A $E26 35151 H
(2023HYTPO17)

EE B AAUR(1994—) Lo, TR 1A, 2 S K SOKBERAFSE, E-mail : luyisityut@ 163. com

BIE1ESE . B U(1989—) , 55 L TR, i, TR MM ST, E-mail: 18519500795@ 163. com

SIRARST: pUS Bk, 2 E M, 2. B KA PY R — W TREX K IR IX ARG SN [T ] IR 22441 ( A AR BESERR) ,2025,53(4)
10-17.
LU Yisi,JING Laihong, YAN Dengming, et al. Comprehensive impact assessment of the Western Route of South-to-North Water Diversion

Project (Phase I ) on water source areas[J]. Journal of Hohai University( Natural Sciences) ,2025,53(4) :10-17.



55 4 39 PR AE FE KL IR P L — 0 T AR XK IR DX 2565 S AN 11

S VR B 7K 7 £ BRI LK B 532 )18 0 SRE st ol Ay 552 I JRT 7K TR 4 A i JRT 0T PN K DR X 98 7K 2 A S 327K
DX A SR AR R 22 5 A h o I e P e SR ) A s A T AR 2 —

— B T, B PSR K TR B SRR A R A A < PR K — B A K SR H— A SRR B —
ML PR AR S FEAK SCOKGEIE A T 5 0 AR /K T 2 M 986 32 /K DX 1 A i e, L2 T RE 23 PR IR
KIUE X Wekt K AR B H P23, 5 2 S BOK IR X A S IR AR RS FEE S BT )5 T8, 35 I 3 /K I
FEA M T 32K DOKAIEIR DK BUMPRGE Y45 . SR, B35 4R K Rl RE 22 5 R AP I A, B 2 P B K
AR BT W R K IR TR S D TR S EOK IR X A= 4 2 R R R, KT e i, O
RGP fE M R R IUTAZARZR TR IS R ATV TR LA B A i P i B K TR R T
K- BOKIE DAL B TSR 1 7 F R N LA S A 3 ] IR A2 7K DCads mT 8 e A e R B Ak A5 ey
PR A KR IX K IREERT K TSNS THOR 26 2 1 R 2 RN K TREXS 2K K7 A T
PV G 51BN TR T LU B0 K  BE™ 875 e S BOZ K DX P 1 v o 3 R s kI
PHAR R TR B 3 00 9 7K IR K B A7 7 o IR A TS B i XU, P b 7K U5 DX 8 75 B B 3 AR I 24 E — 20
SRS FEAR S ZPE I, PEK LR S S0 TR SR N AHDCHL X k2 2 0 K IR X 28 U R R K IR AT B
PEEA LR SR MK IR X B A e 205 Ml 6, — 5 B2 L ] BE S MV RK DR IX 2 5 14 4 e, 0 36 24 3t A
R R AR B TR 7K TR AR 2 X It ol A 7K R R 1 I 2 e 4 7 A B R i K L I P
AR KU DA, T YT, TAT I 7 22K, /K REBR U, DR L O 4 T o A S 7 DR X 14 2345 52 W o SR 5
% EKREFI AL

BB, FE AR TR TOK SR -2 Tt 2 AR IR R RS- AHESE BEIR-H - 2 53R T
PRHAR B R AP E R A R SRR GG TP R bR AR R (H H RO TR TR KR
DS 14 PR 13RO 5 4 A AR 9 v e 2 X6 R K T AR A2 R GE E B AR A R DA LA S I T
PO MSCHTTE TAR SRR =, 5 b a7 e 28 g TR XA TR K TAREIF A2 WL, 25 44 IO &5 1 T
RETREAR 2228 m, SR F {004 0 A A A A S0 1) W Y BN 4 5 L TR R Xy A SR B A 1
P, B R AL TR PG L TR, 2 v JE AR AR ARBTG5 X, mR 5 45 52 B TR MR R o SRR, T T
RGBS R K TR e X 100 5 204

ARSCMIKSOKGEIR AEZSIRIEE IR BER A 2 2257 DU KT ThT 28 S8 L 45 1] PN A/ U Sl K TR 9 52 B
5, 57 A R AL PY 2k — 0 TR K IR X DX R IR 1, 2345 0 FIASORI 2= 0 o3 A ik A A A6 e 2 TP
FEARAYALEE | I 1k TOPSIS 12X P44 — 1 T RR/K IR X A SCARTEAT VP, LASH Bl ) 3 161 25 U 4l ) 7K AR 1 785
[ B R

1 KEXHER

P K AL P2k — 30 TR ARV b P T ORI RIK
e 1 i 7 I ] T i ) R TR B VR R K TR HEE LT
AR 1633 km, ZAE V120 606 12 m® s R T 2K
1062 km , PR 626 44 m* > P Lk — ] T A2 K ML
Bk 80 A2 m*, LB Be A 2 A5 58 (O 28 VL ) 1 31 K
40 12 m® , RUEFBUT LK 40 42 m* ; @FL A 2R AR 2 5 2%
MhSr LRt B RAG TS BN H T K P — IR K 4
FI R, T3 Q) 2 N HE BT S0 KU ] S R 5 I K
40 A m*  ZEST T T BRI A BT T3, 2R B8 IS 326 km, &
NFE B ARSI H 7K R IRZK 40 A2 m®, 76 H R 4 i B i 58
BLAPRIR IS LA BT R KWK PR | K R 414 km 207

VL — 3 TR W B DO RI s/ 3 A (1), B BAdORRE - TRARR R R E
@é}%*%ﬂ TREKX ﬁi T %5 ﬁ —'%— I ;ZE r'ﬁ gnzlg , jt%B ﬁ’lﬂl X El’ji Tﬂ—: Fig.1 Water source areas along the Western
3000m L[ , U%}Eﬁ:@%j\jﬂi ’ f@ﬁ‘%l{ﬁ \—TF“% ’ ?Eﬁﬂ‘ﬁ{ﬂ%} Route of South-to-North Water Diversion
RO B B 90 ) B S o, R el 7 Profect {Phase 1)

Tl




12 WK E el (AR RS R ) CURRE

s AR A FRAB S R 1B, AL S SR M 2 | L R WESB R b R B2 L S A I AR S e 58 XA
ORI AN 5y, TR R VG R Ll R MO A S I S X A AR PRI TR DX A S R
DX HOA AR, B A T P R R RT L 2 S S IX 0 PR — W TR IR X M3k 2R ) R b i X
SR = VTR IX 1] PG ey L e M X DA R A WL DXk, A A 22 b ] K i i AR P AL ) B ), 2 3 I A ) 22
PESCHE X

2 WARFTEREERIR

2.1 IEWREERBERE

T AR AT K S — F AR A A —t S 2 B AR A i 35 T R K TR X [ SR AR 1 e s =X A B
KA LUK BRI FH A RERR I | AR SO K SOK IR A 230858 K BEFIHT AL 2 2 B0 VR A vEA v 00, 4050 10 25 1)
oK ZR TS P 2% — B T AR K XK IR X 2R 558 R AT RGP, 456 V28— 1 TR 9 i sl o | 3 3 S
[0 TRR R/ T  2 W 1 o O] N o O VA i S o T G R R A O o i e 3 | K & VAT
— W TR VRK ZE B R IR R bR IR R
2.2 M A

TOPSIS #: B 45 i B v , 2 R IR B M M PP AR E A 22 AP ik L TOPSIS :AE R —Fh & H brdke
TN PHN T, eSS R R PR A5 B, B RAFI BN ) iz i T a0 Jre B AL Ak s ot
R ST B WA, PP LR . O EREAECR o SPMIEFRECH m 9 JE R X (i=1,
2, ,nsj=1,2 00 m) 3 3B 2 R O B T RS X A DT A8 AR R AT IE ) A A B A5 B0 IE AL X
Q¥ X[ AT AL B 15 RIS AR Y, s ORI IR PR AR XS Y, AT AL BE 75 2 ARG Ak R
W Z,; TR U R AR IE ORI IKIREEES D) D s OTHEREA LG PN 46 55, RIREA 3] 1E 21
FFR T S.(S, =D; /(D] +D}) ).
2.3 IERNEITERE

A BRI TR AR AN SE N TOPSIS (A T LR A VR B S S T B i A 1 5 UL, AR SO 32 A B
T 22 5 1 AN B AT Af R vk AT it . SR RN 2 UK S Wit a2 AN B 9 2 A R | R FH A A
PHE MR IAE " | 28T 3 %W AR R A EIE e AR E DS

We = wAwaj/ 2 Wy Wy (1)

P wy HPPNERR j 19 EE WG R 5w, ABORIR R IATE RS B PHN S IR j 1Y AL 5wy, h
SO BOE T RAT B IO 48 b j 192 WAL
2.4 BEEIR

PR AR I SRR TN OKBFIR A ) (T I GE TR ) &4 /T (I REFF Itk 2 & e ge it A
ey VLR A 5 IR IR B2 5 8 Hh o0 (hitps ://www. tesde. en/) 55 | AR AR SR 2012—2021 4F i
FE VR B RE 0% 5052 kb S W R K AL TR PE 48— I TR K U DX A AR, A ol FH 448 P 4 {2 XoF A Sl ke 2 1) i 4 4
/R Ti i N o

3 #ZRESM

3.1 FMMiEtRE R

SCHRAI TR FH SCHR I ST %) 1L Web of Science A%CEiE P (WoS ) 1 Hh [ 24 A HI FILELE ( CNKT)
BRI T2 G 7 i AR BT B BT S5, R CiteSpace #EATHETH 0T, WoS Y RAG R A
AW CTS = (( ¢ water transfer * project’ or ‘ South to North Water Diversion * Project’ or ‘inter-basin water
transfer * * ) and ( ‘impact’ or ‘assessment’ ) )" ; CNKI DA (FE/KICIE + JHK TR + BSWISIHA) = (FEm+
VR ) 7 o ORI T R A AR, SCHER A FAE BRI S ANBR—2024" A5 3 [5G SCHR 4 802 F, Hih WoS
WSCSR R B SR 458 i , CNKI H SCSCHK 4344 5, CiteSpace RERS A (GE T SCSCHREE ly 4201 5, LT
CiteSpace Xf WoS F1 CNKI Y SCHR OCHEIRIEA T im0 3 A1, 45 SR an &l 2 Fiow

TAZE T ARSI 7K TR 5 W) R F 5 HR L RO Db i RS (3 17 98, 4543 A SL/T 712—2021 ,SL



4 PR A B KAETA T L — 0 TR K IR X 255 R P 13

south-to-north iversion project
i ute : Rsost

danjian@sewoir. - @ N — % gt y 20204

= L / @ 20194F

ter-basn® - — 20184F

south-to-north transfer project

ri

A e, B

;’d- A’K \ £ ,g:‘ o3 20024
sy, & T e
coa O :

w - /\@iﬁ 19964F:
¥ g =

(b) CNKI

2 EIKEMMHE K KR
Fig.2 Keywords regarding impact of water transfer
395—2007 .SL 709—2015 . SL. 733—2016 ,SL/Z 738—2016 . SL/T 800—2020 . SL/T 793—2020.SL/T 813—
2021 SL/Z 572—2014 .SL/Z 479—2010 ,SL 45—2006 .SL/T 534—2023 .GB/T 51240—2018 ,GB/T 50434—

2018 .SL/T 238—1999 HJ 192—2015 \HJ 623—2011) & X APEMFE 45 (18 3) , 7] L& BRI K 52 M i A0 O 52
W OEAIE W OKSUKRE W A%

B\
KBtk

=
X,
ed
=¥
(a) SCHkAHF (b) bR

3 AR R R RIERR

Fig.3 Research hotspots and indicators regarding impact of water transfer



14 WK E el (AR RS R ) CURRE

NS R B AR AR IR K SOKFEIR AIAt 220 = K71, SCERIEBE A= A5 2 1 A A=
SRR B K SOK SRR A KGR U2 A KA AE 4 At @ v 2R A 2 B R+
A S . BRI b AR SR R A AR AT K BT AR V) ZFEIE RO R A AT K R R AR KUK B
IR R bR A B K i B e BT KBS L A A55 4@ T B mstn A A B A ] e
K- % B M AL A5 F 55
FEZK LT PE LR TRR 9IS 1T 068K 2 XK VT TR P 7K BB R VR K I 2 S e P 2 iy T e ™ ko 3R,
ZRIH7K 145 42 m® RHCTT AL ORAE S ) R 5 A 5200 /N T 8% , T BV Yt 38 o %) Fi, 3l ORIt 0 0 et o
60% . AN, 2= P I AE O T A5 3 P 2 — M TR B 005 (o T 3 RS B 0 L Sl I RIE HE ) 29% , Z4FF
PR R RN 26. 8%, DRI, PHZR T RE /K N 24 1155 BB 90 22 4F - 24 & v i, R Isf 000 A 081 3 DA T sk 21> 532
PR B R VT S A R R
L5 b AR SCRIRSOK BRI JKBERIF RIS 400 4 TP HE A S A8 JE P 4 — A TR R K
XK PRI LR G M P AR PR A R o PPN AR R4S BAr 2 HENZ 882 , PRUETEA 48 Frisk U5 0 rh
MIRRETE A TPE SRR, RS AT LGP 55 SR U AR 7K SOK BRI AR AR PREE P2 B At 25 = R ME NI 2 i Bk
B e RN E A B K IR U 4 — I TR KR IX 2565 52 e ) PP FR B, 45 G 7K RE A 1 D) 23 e 2 2Rk i 12 4>
BV GE P 2 — I TARRZK XK IR X ZR 552 P AR AR iR 3R (181 4) o8 bn € R midads , oty
NAGEEL
Hirz w2 Habn 2
Rt C (we =0. 145w, =0. 1105, =0. 11)
7K HE: Cy (w0, =0. 12310, =0. 10310, =0. 10)
IKBEIEIF R FIHHR C3(wey =0. 105,53 =0. 08505, =0. 10)
AT KRR C(wey =0. 065w, =0. 07 ;05, =0. 07)
AP RIEFEE C5(wes =0. 085105 =0. 11;10,5=0. 06
Pk — 1 TAR K 3K LIX I B, /in;#gjjwcjz?i;wi(,IO. 10310 =0. 05) )
LR TN AR Z A H— ARG €7 (w0 =0. 06310,7 =0. 07 51057 =0. 07)
KHE Cyweg =0. 12;5w,5 =0. 1131055 =0. 09)
AL ARAE T Co(wee =0. 07 ;0,49 =0. 08 ;201 =0. 07)
ANEHUE Co(weio=0. 055w 4,0 =0. 0531050 =0. 08)
WAL €, (wey, =0. 06310,,, =0. 06;,, =0. 09)
A GDPC 5 (wepr =0. 08310,,, =0. 063105, =0. 11)
B4 AL—HIRRRAKNKERESEZMTENIERER

Fig. 4 Assessment indicator system for comprehensive impact of the Western Route of South-to-North Water
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