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K FGENS L B R R AR R U o AR AR (1) R GE T S Xt 3 25w R 2R b A U AR R LR Y
00 B A i 3o R, TRT 1] A [ DX R K - K PR AR, AT X M e RS R A K R s (20X TR
ml PR S P, AN e A ALY K R G S AR I AR 0% R AL COR SRR PR S , TKR VTR, R IER R
SRR L B/, e RGT I SRk S M S e, KBS SRR K A T SRR B Al KR AR D T ke ik
RGBT (3) /K BACTE I /K A8 & BE J1 WAL UR i R GEAE — A K AR AR A 8ok, R5 W2, (BIER
Bl S A KA A7) THT IR e K XU

KA HORRGE; AL e 2O AT s KRR ; 2R
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H A R ET B o T i BN R SR, T BLLE A S R K P 0 38 | R £ B[R] N s KRR B Ok g ST A
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T, BRSO RE B, T BT KRR ANIR KRS, AR AT R, SR
SARARALT L A SR R R BRI . SR, X RO A R T A IR, LU )
K R G & R R 5 IR A8 AR Z RVAH OGO R Al A, XA K R R & B XA
B AN, IXZRWTFENS P AR VR O A EEOR B R, R — SR = A UL R B A R A1 AR Y
DX S8l X LA

BEXT B IE, A B B TR I, MR RIT MM 5% MEREESITS
B, WK R GE R K - K - 2 AR IE 28 22 0] A OGO R AT LR HE T, MR 9T — MDA Ay
Gould-Dincer J7 i ™ (FSCHIFR G-D k) o G-D 5k A B m @ v, W EARMKER, AT
P 0 52 K RGEFTT RO A RS . AT KRR AR, G-D ik RV 28 MR Ak, A7 AE
LR R BR . O—Belioe BAR R FEA N E, 20 T AERR ) 1K S, AUE T H2A 48 05 M g
MK RS QRGN IR bR 5 LUK GRUER (RS M) Jy 32, e RUTHSE AR PR 4 4R s B3
i RR L TP B SRR BEAL AL, XJAEPRIA AR R 2 R BRI REAE M . BRItz A, Bk
PR 2 BIF 5% 24 000 ¥ T 23 A B — B ) DR R AR A XK FR SR BT AR R SER, BR =  AS [) B BE e DR AT R
I o

L BT, ACEERRHOK R b 2R R 5 Z 0P8 bR 2 )l R OCHR O &R, I
S i AN [F] 28 B ALK 22 8 6 22 Rl i R 32 728 Ak 0 SURRRE B2, 2 L e g s R TR ER L T TE A [
DXl PR A B Xt TR0 A A IR A AR B R i

2 WEH Tk

ASCUA S B BEAS L - R AR ARG A2 4 Oy 4k, R RS REK B 1 PR o B e, X
KRG AT, P m K RERA R EEE R, @ AE RGN Wy stk
M Z I B AR IR R Z )5, B RS EER RN RAERERIER SRS, BOFSEMER
STy 3, il BE LA A2 10 000 A4~ 52 50 B A I BN AT B & PE M I R E s e, DLR SRR I
RN AR, DRGEAFENE . B s /R o A2 &, R 2 50 3 18109 20 Hr J 7 (Multi-
variate Elasticity Analysis, MEA) #7250 PF M 48 05 SR K . @K o 45 55 52 i [ 3R 22 [ 14 R 06 56
F, HEMAZ IR [F] 48 bR X AN [ 52 g DA 3R 28 A i) SO AR 32
BUK ARG EEE R REAASE

TKEE AR R
PERZE PR AT

SCRPEAIREE FEABL ok 250 TP R
FERFZREK RS AR . Mo

AR

AR AR

s

m
i
=
i

Btz dn . 2ok mElA s (MEA)
BN R - TR Z TP IR AR I R C R

Bl N

21 MARGHEEZMER KRG RI FEZFRK . WK K E =I5 180 P Z 0 .
K IR AN 52 G 50 R IR AR WL AR A, 3 A2 B B R R K AR UK SR N TR IR S, Ak &R
GERIEAR R, BN E ORI . TR S B R AR . TR AR EE B Y KoK F 4
PUR A OC o K 55 8 2 AR IOR 25 WA, SR BT HORK S K B S S FT 7E , 181 26 B 0 B R/l (8 2%
AU RGER R T WO LA =5 TR 0 R SR AT AL T 4 A

(D SRR FMMRB G S EALSG . R B, FRWH T e, BERBC,. WMERE
Cyv AFARU AR RE, BRI AVAE N AT RS o MG B AEME SR RGNS, 5 AR P42 Ui (Eu A 4F
R A2 RBC XK RG MM R B3, LG S B i 85 R Fufi e, Rk, A&
SCWFSE E B BAE AR Tt . SRR UL 25 BB C AR T X BEK R GER R
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(2) TG ARG 22 57 AR BUAE BT K R FI T K A B, AS S0 =38 10 e 3 Tl A2 3 . Mk FH KOGk
%, BETFKBEERES oM. WA, EARARMUKRSE S, TKENL X EICE B TR
A R BOKFREE, BT Vogel 7" | McMahon 25 9 I, A X AFF K H % — A5 6 .

yr = Yield (1)

nm
e Yield FAET R ; YIN W KR, AR RAAET K E 5 24P B0 M HE, TN

E=N
H o

A, Vogelg"‘frrw'zm fE AR RS 40 M P AR T AR AR m (standard net inflow) iX —728 &, PLilb
SRR K R GEKGEIR A AR, m R A IR K BT IR R G 0 T A K 0 R TR
1-YI
m=—c (2)

v

W) PR, FRlEd AW m 455 % 08 T AR B M . 822 RECNFH K& 3B &, Al it
KRG R AL AT, — 07 W A2 A B SC A 1T 028, DI REEA 2
KWk 5 —Jrimn, FIHZZAS R FEA Z2 o0 [ 0 A 1 3 22 S50, B[R IRPRE A v e AT
mYF 5 N VIR C WA B AL 4T 00, IFx 24 AR RH G MG AT X, HARS R A5 4
T4

(3K PR R/ME—EREE F ROV THOK RGERH & WRET), [HR kB LI 9e v /e, A
R PR R BB K R & RE ) -

S .
B: aclive (3)
m

e S, W HOK RGBSR, BAVES R, TR
22 HAKRFWESTIFEMERER EHKRENRIIOE TS, W LR G KR i R K R E
R E N RGBT ST E A B bR o B AR T 5 SRR A DRI B R s, (UM S kK
PRAE 2 T 0T 4 T 2R 28 48 09 0 43 SR K B B X Ak 25 28 05 0T 36 B i) ™ EE 52 ), P 0 98 Bn AR R 7 T
AR BROK R RSt BRI AT . MK, Hashimoto %R T R 48 AT S 4 (Reli-
ability) . [B15i¥E (Resilience) . Jfi 5574 (Vulnerability) VA 58 3% T LK RE M TEM AR R, iR 3 KPP
46 b B R

(1) Z ¢ al SEE (Reliability ) R il 18 2 48 & A BOKBIR O3, BOK BRI Bk Bolk 2, w] FE 1%
G 3 0 B (R

N
1
REL=--%"7 4
N;t (4)

P VOB A (0 B BEECCH sRAR AT ) 5 o O S RTI Be s Z o S AT B R A, o Y i B
ARPUKTR, W Z=1, &S0 BoR T R AOK®ER, B, A EMOKRBIR, W Z=0.

(2) [0 55 % (Resilience ) FH A 148 28 58 S A (I BN (0K B2 JBE 2935 A 0 T8 200 £ 2% 8 Bk K ) £
SLUIR] L DA S 3 2 BIOK BT 7 AR ) BB T R G SR, R I R 1 3 B I TR

Rmzﬁm/ig (5)
t=1 t=1

e o0 N Z € SCHETC—2, W,RE LT .
W.o=0 WRzZ=1fZ_ =0
%;1 Fofty
MEL g SCRLRL, W2 IR A0 S DU N BT A 1 3 SRR R, Z=1 H. Z,, =0 Uk — IR i £k
MR I G . (5) H o 1O B LE AR B RBUR AT, 0 B8 BRI BRI AL, TR RES A 2 %5l LI B fig
N AT UM KBS = i R 2 1 1) )~ 244
(3) Jf 55 1 ( Vulnerability ) IR A R GE B IR A9 /™ AR B, B AR 000 T RO BE IR IR B2, 3R 8 a5

(6)
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PEARAR . RGBOK A RGN X T — SR RGO, A R AR BOK SRR BER AR, {H A
IR BEAR KR, SO R BRI K P LR AT AR . T O S , R E2 ™, HrEa
Ew /(I

/

M>

(Deft /Dem[)

VUL =12 (7)

N

Z(I_Zt)

=1

K e Def, 5 o MBI B ( BUAR) I BROK &5 Dem, R 55 o BN By (AR ) 76 K &

23 ZEMESHAE XMNTHKREMST, KK, TR EEEZWERAEL IR . 2400 H
G MAFAE 2 5, HAREWNRLCHMETE &, RGN RS R R Z 6] 2 A A
LR R . WUk, Jowk B 2 o0&k R He R W] B3R A X BEK REER2 8 . 2 o0
P43 #71 J5 25 (Multivariate Elasticity Analysis, MEA)J&—F0 T LAY Z o0 I, A3 #7 o B 3 1 X6 K 45 &
S S B A A3 0 SC, TG X A S A R T AR A RS 0l R 22 e 2k [ B AR R PR AR E
WA, 2 e B TS ERRE, v LRI B AR PR R PE BT . B9 . B gy 2, ol B TR
PR 8 5k AN () B S AR A R SRR B . R, AR ORI MEA J7 20k 57 2 i g i I 3R 5 200N 1R
PRZIBI ISR OC R o ITAER, MEA Jy iR TE K SCHIE ST U 2070 2 00 0, fBilan, A E R X —0F
WA T A AR X R L IR L R IO K SR [ A RO L O A T
ST R A AL BRUL SRR BRI - e, RN R AR S A S BRI C R E

dA =94 g+ 94 4 (8)
9B aC
M4 SCHR 33 1 AWESY, B2 B MEE AR A ST s, AR (8) Al
- oA S\ oA .
A-A=20(B-B)+o(C-C) (9)
1EX ()P &4 B LA A, 6 B FE 2S5 M & i v 4y Bisk L B/B . C/C
A-A\_0A B(B-B A C(C-C
(A )ﬁBg(é }ch(é ) (10
R, R10) P2 A TE XA a, b, c; I, & ep=4B o 04C
B A aC A
a=eBxb+eCxc (11)

MR A B 2 i XA, R (1) ieB. eC Jy MEA %0, eB=2UFE HZ R/ BEEN 1%,
S DRI AR B A W H AR 29%

BeJR AT A TR A HEAT bR A B L SR P /N IR SR A 22 0 4 4k [ 0 2 (11) 1 AT 45 )
% A AR MEA R 500 Tem Al 1A

3 SRR AR

30 EARFRE W TR E 29 )8 LUK Ry 28R H AR I K R R BEAE B, i K B R A
KRG PR WHMHERE YL, €, m. BIAIIEE . Hoh, 15SEKEN FIIT4, MEREEAGI T
A5 7K U 1 I 7 SR ARG ) s H A 14 K K % B VR R M3 SCRR (3747, IEITIL
MR K . W R KPR, IR B9 PE RIFEK I, WA MR IOK FE4E . JE T L B ok, FRES
oK R G R AR AR 22 28 C WAL FEIAE 0.15 ~ 1.55 2 08], T /K VIR ALl R 0.21 ~ 0.92; J&
P RBPAEALE N 0.18 ~ 1.89; bRt AU m I AE(LAL Il 0.11 ~ 1.93, #5 F iR A% & 14 4% 4k 3 [l 1F
HHJG LA RIS HAKYE, ik D RIEFEA R ZHE, ¢ MITHEE Y 0.15 ~ 1.55, YIFYiX
THEE N0 ~0.95, BB E N0 ~2, mEIHIERE N0 ~ 2,

32 BENHEAERIERER SCRAEARMRIFRBRNE 2R, Tk, FEAK RGN AR T
w, AERRWAR 2 ZRC, WA KSR, R R RENLAE B AR $T 300 AR T F A1 Hu, whE K
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(1) BEHURTRFSIE R

. " SEME pu =3.56-7.36 {Zm*/a AEZR C,=0.15~1.55 s
Asfk H v —_ AR
FERUSH (1A]F% 0.20 fZm?/ a, 3£204H) + (1aIRg 0.1, L 1541) 300 AT

HAbZH RERH C,=20xC, HRFE p,=0.128; FrlK B =1000 4
p,=0.286

! 2 3

( 2) FkMEESHT

FTAKE, 0 <¥1<095 FEARE: 0< <20
(5], HEYAER) (5], HYAER)

: 2 3

(3) I Tk, PEA BB SR
X3 ERIEATRONL . Marfibe, FIWARME: 0<m<2, 42100001 SCHH:A

P2 ok RS REA I BT I

R YRR RZEBMIA A8 S BT FE ST e, A TREAL . Mo i SC e fAE , JER s vifC,
THEAREG AT m, XA U A B 5 SR AT R 3, 4R 15 10 000 P SE e e A, s X (D) A= (3) /]
THEAR BN RN FEAR B KR . 4RI

(DARFLF AN A A SCHE AR AR 7 4 Bk A vp, BUE AR AR T 41 B IR P=TIL 43 A, AFAR Ty

EHur B R (3.56, 3.76, 3.96, 4.16, -, 7.3644m'/a), I2041; FRFAEZE R C, MITHE
#{0.15, 0.25, 0.35, 0.45, -, 1.55}, 154, —FH ML A LA K 300~ BEPLE 7751 . an g

w, BT, C,HANSEITZSH, JKREIMERTRMAE R C,. FRR AMERNESIT S H0FR
UK, Rk, 2% BFIUK R 0 D7 S G R B AR R WA AR e R S, IR B A
[ESARAE, BEPEACE R 0.1, AT By A N SR AT SR A, BT AR(2) BEATREHLAR R . AR(2)
BT A 2 B0 o A AR B, — B R B A U R B Ol 0.128 F110.286. Xt T 4% I Y 4F 9 43 i
WA, [FIFES % B KE M B g E T % W FAERTRMES R C, HiESBEEREC,
(WA A B, AR RS B, a5 R B C,=2.0xC, AT AR IE LA Pk . i T4 5 41 1
K, 2t HoA Hk 2] 1000 48 B LA 3 B9 S8 2 804 = s .

()T KB YR BAAEE Ry . 0<Y1<0.95, JFEZE REBHIIAELE Jy: 0<B<2. Z5E HFA I Hu)
BT AT A9 30 45 REAR TG K i L 2% A 25 1 4 St

(3) Bl AL RE - B A 45 REAR B9 42 370 0K [ 300 41 BB ML A= B 42 0 7 41, MRN8 57 | R 3% 2253 i
TR ERPES ZEURMNI ST . B L4010 (0<YI<0.95, 0<B<2), XFKAK . FAK . PEZS 350 K £ i
FPREML . ST AL, A2 B 10 000 SR SCIE AR A . S UL IFI B, 76 B R AR 2 J5 75 B AR E AT m
PEATRE B, A5 AR R A, W BRIZ A E R A, B A O T R A
[ 10 000 NEEAS . HETF 10 000 S S2 B REAS , 2R FH SOP I Ji LI ok 45 4> 28 48 19 (L K ok 78 kA7 455400
HE) & B ok B, AR R (4)— ()35 =M 45 45

4 BRI

41 ZRTIFNMEFRHNEETUERSF AR KB HK RS HA 2 5740 10 2k K - 75 K - 25 FRAE
MK RS R FE LN R b2 K AR . B, XK BER BE 2 00 DX, B K 2 X
K BB B& THE /AN, 100 S e 5 3 R K R U T A S AR TR IOK SR B Rz, XK AR XS FE
EOK PR e 1 B/ N BOK R T, DK A I B BT o D, A e B4 XA [ 26 B Y
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HAKRGELIAEA, Sl 20 Ndetn 5 2 MmN R Z B SCHC R, oIl A [ X s Aok
RGN BT A B X i 22 L

WG Tk, K RS R FRIEAS & E B ORK L TR KRR E S5, RO A RN
Tk, ARXZH Vogel % " HIHIGE, LAKRUEG AT m G55 RO K A K Btk 2R G A SR 1 8
mi, [ L2 BB X A3 K IR RE T BRI/, B SCBaREA A 425 D% 128, 0<m<1, 0<B<1,
I RAEA (K BRI A B AR TRl , KR RE A2 @B 12K, 1sm<2, 0<B<1, LA MK BT
MARE TR, HOKERATRE 1A 2% O, O<m<l, 1<B<2, MEFEARKEEBEATN, K
JEJAATRE IR, DIV, 1<m<2, 1<B<2, MISHEAM KSR T, HoKERT 6w
B, TE AN R B T SEIAEA R AT S | Ik o S5S MEBE m RIBI AR AL R, WP K M 2
JCIFMM R S M A W R EAFRBEATEGEGREZES, HHFZ 0 H5Hr
ESEA . W 3—5RRMERGE T FEM REL, KRG RES . W55k VUL B A8 fe a8, b i Ak bn
NFRUEF A m, ARFR R REB, PEARR SR AR 19 K.

Rﬂ..

02 04 06 08 1.0

1.0 1.07 =
0.8 0.8
« 06 « 06
0.4 : 04
0.2 0.2
00 TR ool * s
0.0 0.2 04 0.6 0.8 1.0 1.0 1.2 14 1.6 1.8 2.0 0.0 0.2 04 0.6 0.8 1.0 10 1.2 14 1.6 1.8 2.0

m m
(a) 55 T 2HEAR 0<m<l, 0<B<l (b) &5 M ZEREA 1<m<2 0<B<1 (c) éﬁm;@#zls O<m<l, 1<p<2 (d) 28 VPR 1sm<2, 1<p<2

K3 RG] SEAELE AN ) 2 PR A i 72 A 4

RES
0 02 04 06 08 1.0

1.07 - 2.0
0.8] 1.8
- 0.6 1.6
0.4 Q14
0.2 12
0.0] i : PR 1.0 ;
0.0 0204 0.6 0.8 1.0 1() 1214 1.6 1.8 2.0 0002 04 0.6 0.8 1.0 1.0 1.2 14 1.6 1.8 2.0

(a) %I;ié#z!: O<m<1, 0<p<l (b) &5 1 2shEA 1<m<2 0<p<l (o) 45 MAshEA 0<m<1 1<p<2 (d) &5 VIpeA 1<m<2, 1<p<2
B4 F 40 In] e R[] 43 SR A o i A Ak e 3

VUL
0 02 04 06 08 1.0

10 10 20
0.8 0.8 18
0.6 0.6 16
2 04 =04 S 14
02 02 12
0.0 0.0 : 10 A
00 0204 0.6 08 10 ‘101214161820 0002704706 03 10 ‘101214161.8 20

(a) 5 1 2ppA 0<m<1 0<p<1 (b) & T AREA 1 m<2, 0<p<l (c) %m;’s#zk O<m<l, 1<p<2 (d) % VREEAR 1 m<2, 1<p<2

5 ZR G0N 59 M e AN ) 43 28R A o (1 75 At 34
X 3—5 AT AL, RGEATSEVE RELIE m FIBHY AL ML fc A WA 0, 7E 4 2R A h B2 B0 R AR AN T
AR . RGNS TE VUL S A S m sk RESAER AL, 7E55 T 0 I VRFEAT, XMW
KA TE Bl 1) BB B3, ey B B8k, wat2it, SindEdm AR m R E N
FY), MEEREZBBMXRMSKG. BEMM, XPRIEMIEIRES 1. . VEFEAT 2
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AN MAEL IR, RES M VULAE 3 K FEA R X A 28 i 9 URAR EAF e 25 5 0 Bbsh, 758 T 28pE A,
FEAR S B i 22 R Mm A bR EE N, W R, m B AE 1k 35 2 X W ISP 45 A = A=
B, L LT, RGATEEVE . BISPE | MEES VAR 4 EREA T R OR W B AR b R B, A b A T
HEIK R 58 2 T0 VA 46 b 5 AN R 52 i DR 38 19 22 06 [l 04 56 R i alE A7 20 289, 5 SORF il 2 22 o0 3 vk 43 A
XF DL B i — 2L AT AR
42 BEZTEHAERSHUERHRITEN WHETHITR, HK R0 K T K &L AT DUTTH K YTRNAR
TR AR 22 RAC A AR S R AT AL, o w] DU Ak B5 1 AR m 3X —ANAE Sk, K P 15 A8 I | R
RRBBKFAE ., EWEMKREZTCITMIEIR S EMEZMZ0RIHCRN, AERAEH LR
Jra, AN E 3R A AR A IR S R T . OBRAE L im, B AR,
Bk b 1 4 AT m TP BRI PR TR K R L WK R OROKIOR Y A AR B AR B D QR
R2LIB. C,. YINHZ &, BARUEGS A m HPF 5 PSR G, ] e A rh 43 ) 25 18R /K 4 Fl R oK
ANHERRER W, OBAI3im, B, C,. YIHA R, ZERG A a7 31E Ry B A&, A8
AR Z L ek 0 v ) LA O R R R, B A AR R AU D LA

AR SR FHF RS 6 F U [l 0 A 1) AR [T U G R 2 A HLAT B M, PR AR AL () e T2
SCEEE R 5 Do R B R R I TR R Y L OB, e AR OB R AL (LS R . E3 N AR
A P X FAEAR VST MEA [0 3508, S50 1 s, BERL | o ir g Ja vk i e 8 2R B0 R AN P
ik, BRBI2ARA FEfem, REI3H R SHEA2 —5, (HFEAMTEER 2, XU, LLIBHF mfEN
FI B 5 0 A R0 R G EN HE AR R f R s B m TP IR R PR 40 HF, DB YIL C RIBERN A
AR, [ SR TR (3 T R SR A ARG RE BRI A A AR m, RUB. VI €, m[FAIB{E R A
P RTHLA RO . B, A SO R B 2 dh i B AR BT MEA [543 87

F1 A AZREYE T MEA BT 58 45 555

BB, m) BB 2(8. VI, C)) BRI 3(B. YI, Cv. m)

R’ FAH R FAH R FA4

REL 0.528 6325 0.768 11013 0.768 8493
RES 0.250 1070 0.467 3187 0.467 3011
VUL 0.177 607 0.489 2919 0.489 2823

Ve R 2 i [ AR R A, i — A G 4 SRR AR 43 i K MEA [8] 9B B (REL, RES.,
VUL), BRI B 3 MEA RE(sB. £C,. eV . TEURE R RAF IR F, Ll ok g6k
W BT A 76 v B A MEA R B B 51k, iR 2ml . O A SR FEE I p E38/0hF 0.05, 7E95%7K
SR A AR IS, AT AR SO A ) MEA R KR HA ST . @95% Y B K F
FHEAT R, DLk AW A MEA R e 2 B B A G L, A 440 MEA R p KX F 0.005
(FER 2P R R, K@ R, AEHAGIEEX . XU, FEIL4AFMER T, ZEmKE £
AR AR AH R A PEAN H8 AR DGR R, 5 SORE T B I AR B B9 MEA R AT 4. X EE 3 AN TEA R
FRTE 4N B REA P LA U0 (Do i€ RECRY), REL> VULSRES(%5 IV BFEARRAN ), RG] %M REL
PR . N PP AR bR 0 RT AT, AT HE M REL 5 i 2 4 A~ B0 3 o 1) il oK =R 14 % 2R
IR, 5TKE. FREEZRE . EFRB3 NI HE R Z B M REM, 20, ACHHER
KB4 MEA [71 )9 43 S R 3 oA e it 2 3, BRI/ MEA REGE o W2 PER 5, AH G S5 1) fl ok
HE— 2 5 Ak H A 2 O P F8 B e AS [R] 52 i PR 2R ) ORRRRE
43 ZRIFMERIAEXMEZTCNFREES T A HMEA ZEW &R, kK
BEK R W 3ANTEM 4648 REL. RES. VULXEZ REB. FARW AL 25 R B C RN K3 YTEE 3452 0 K]
FAL M BUR R, AR AR A b 22 5, b bR . AT T b R R TR K R S
TN A R e o
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Reliability—resilience—vulnerability of water supply system and

its response relationship to multiple factors

XU Bo', ZHANG Chi', JIANG Yunzhong®,

HUANG Qiang’, WANG Guoqing', GUAN Tiesheng'
(1. School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China;
2. Depariment of Water Resources, China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
3. School of Water Resources and Hydropower, Xi ~an University of Technology, Xi ’an 710077, China;
4. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Urban water supply system is interwoven and coupled by various factors such as inflow, de-
mand, and reservoir regulation, etc. The evaluation indexes of the system also involves many aspects, and
the adverse impact caused by extreme drought events in local period cannot be reflected only by the water
supply guarantee rate. The study on the correlation between various factors and evaluation indexes can be
used to identify the most effective water supply guarantee measures quickly and pertinently, which is of
great significance to the design, operation, and management of urban water supply system. This paper took
experimental sample generation-sample simulation—sample data mining as the main line and uses random
sampling to generate many experimental analysis samples of water supply system. Then the samples were
simulated based on standard operation rule and the sample data was mined by multivariate elasticity regres-
sion analysis. According to the standard net inflow m and the capacity coefficient 8, the samples were di-
vided into four types. This paper quantitatively explored the general correlation between the variation coeffi-
cient of annual runoff Cy, water use yield Y/, and storage capacity coefficient B of the water supply sys-
tem and three assessment indexes i.e., system reliability, resilience, and vulnerability. The regression analy-
sis result was further used for quantitatively comparing the sensitivity of multiple assessment indexes to
changes in various factors. The results show that: (1) The sensitivity of system reliability to the change of
three influencing factors presents a significant law of diminishing marginal benefit, and the characteristics
of inflow—demand-storage capacity facing different regions require different water supply measures to be se-
lected. (2) For system resilience and vulnerability, no matter what type of water supply system has the
strongest correlation with annual runoff variation coefficient Cy, followed by water demand rate Y/ and least
affected by reservoir capacity coefficient 8. Therefore, the system design should be carried out from the as-
pects of inter—basin water transfer, standby emergency source construction and unconventional water utiliza-
tion. (3) The systems with abundant water and strong reservoir regulation and storage capacity are easy to
be ignored because they will not be short of water in normal dry years. However, they are still faced with
the risk of water shortage in special dry years or continuous dry years. The above measures have the most
significant improvement effect on its resilience and vulnerability index.

Keywords: water supply system; reliability-resilience—vulnerability; multivariate elasticity; reservoir opera-

tion; multifactor analysis
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