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Abstract;

infrastructure. In the process of water distribution network

Urban water supply network is of critical

planning, operation management and optimization scheduling,
it needs to understand the hydraulic and water quality status
of water distribution network comprehensively. The
establishment of water distribution network hydraulic model is
the most effective method. In this study, Sobol’ sensitivity
analysis method is selected to analyze the parameter
sensitivity in the model, then a real water supply network is
taken as an example for automatic calibration. The results
show that with Sobol” sensitivity analysis method and NSGA-]I
algorithm, calibrating the pipe friction factors which have
higher sensitivity, can reduce the number of decision variables

and calibrating time.

Key words: water distribution network; model; multi-

objective; calibration; sensitivity analysis

RS HE: 2013-06—24

SR ST R K A PR, B R K AT B
FAE 5 SRR Pl VIR A Ui (R L P IR A 2
R AR S S BIME 2 [0 10 22 5% BT
BB AR E R AT B4 T S I (6, AT 1
B PIRE R BEAS AL SE PR ) ) T 00 2R B ST I
i BRI S ROE TR GO B SR VB RLRS
FBC WP RUK AR i 40 Horh RN
EHARER BN OB, MEET2 H
KK AN FE R b B S I L B B AR G Y L
LW RS THE T RS, BERLR B R
T EMBER SR T E RS, EERE R
SEM ERMBOF IR —E X R, MR
BEHLBRRSE (Bt 2B R T AR AL, b T ALK EE
REEBAAEHT BB AR B E B R % C XL
——J. BT AR EEEE C AR A,

Xt P RBBOKRE W, AIFERT S 20T FEE
WARHE X A B2 TR N IR R A ', RERZ
B AR R B TH R ], (AR AL AR L R 18
MELLA RIS I RIRCR. ST XTI oL, AR 5is 42/
REUZ T T5 ¥ (Sobol” ¥ X K A7 W 1 v ) 4
18 R RH AR AT SR 0B S0 AT » A FEE EL P A A ot Mg 0
Fs 3 A0 B R . AR i 8 BOR RE B R A S
Tt A B A B .

(e A SR VR S o A I E A
P U2 A AR e 4L B8 B A, {0 XA
W7 HA —RE R BRYE. B S, B T B E
AR R B W A R AR T R S BOR R
IR i 2% B b R B BUE R 1% 230 A\ 0 AL
RE 5 BT LA A AR DR B 2, K, &4~ B AR Rz
[FI e o ke SR A B L 240, o G PP — A H AR R KR
ORI H 2 T BOHA B AR SR R 2516 BUE A H
R BRI TN T S k. R 2 B s AL Bk
AR R % » AN S ST AT U 0 ) SE I S A5

HEME: ERARPEESE (51378374) s P R R EEATLT AL 45 2% £ T BT 4 (0400219207)
BfrE: FRAA77—), B, BIESE, T L, REBIF I 3R 45K Hk TRET 587 5. E-mail: xki@tongji. edu. cn



HEo5H

RRA, & AT REUELHT R UK E MR Z Bir 737

1B 22 (8] 1 Z A8 7 e/ s DL B B it 2 1 SE (B
ERHME Z R 2 fs/NR BAsi £ Bk
MR, 55 S R AR L HE Y 19 £ B AR AL Rk
(NSGA- 1) X R FEA TR .

1 REEST R KR

HEST AT R SEE S B E 2 B i 22 (8
ST R/ » LA AR B R B SE I BLADLE 2 7]
ZAE-J7 /N R HAR 2 HAR AR B

Linax N

min A(x) = 2(

=1 \i=

(Hti — Hu‘,o)2>
1

‘max

L M
min Q(I) = 2(2(sz _sz,o)2>
j=1

=1

FOHS : Lonax A LRGN M 43500 30 e s A5 8
B REMBIZ I E  Q, » Qo BRS¢ B AL
TEE I A AR AL TR R R 3 M T

TR A B3R L R A NSGA- 11 £ Binfl
B,

2 ERRYEHHHIE

2R RAYE 53 H J5 i——Sobol” i, & —Fh &
FIr MG Rl i R TR T i
Bl ETE— SR R NI B p BB AR TR AR B T
ARGFH0 H.

Sobol” % IO AL BLRL 0 BB R S
R A1 AE LA A A e B . ELARBUA 07 22 al R A

D:Jf?(mdx—fo D
ZT:EEPD ﬂgﬁﬂzéxﬁ%y f(I)ﬂffﬁgglglﬁ’ﬁ fo =

Jf(x)dx.
(D B H AR S
k
D= >.Di+ >, Dy+++Digp (2

i=1 1Ci< <k
KH:D; Nz, SPT A R BB R 25 Dy MR
xis x; SNIE BB )5 22, LUHRAE.
¥R QO FL R EREL D &4 — b B Ay 15
DS+ > Syt 4 Supen =1

i=1 1<k

ﬁ\:EP’Si:Di/D’XTJ‘:J: S; %ﬂg 1 Miﬁifg,&j% 2 m
REUE, U T B RBUE S, (DWNTF -
St(i) = Si +Si(~i) = 1_S~i

AL B3R, REBURL s 22 22000
St(l) == 1_D~1/D
Sobol’ ¥y F AR 7 2 D AT
LU SRR R
fome £ faw)

m=1

D=~ lz:fz(acm)
n.,=

7

1

m=1
1 n
DNi x ; 2 f(x&)i)m a$%> )f(IgRi)m ax%) ) — fzo
m=1

K on AZFFRIBMAT RS v, RERBR
R a2 IRMSL SRR RIS BRI —
A, kel Dy WSR2 B9 1 Br REUE, @
D~iﬂ2ﬁﬁ" Z; B‘JE’xiﬁifE

F Sobol” R RBUEHIATRINT . © Mi& H i
PRACERIRL; @ MR B rp &% BEL N R 89 70 A » 72
TEHL L= A BEILE © it Ik BUAE R AR T
% HEATREYLRAR ;@ KRR 1 DREPLAR; © K
HASH R R,

3 TiESf

WX Atk A BT 400 77 A, BB BUKBE S
MK 225. 6 J7 m® 3R K KRk 100%. B RS
LR 3R 5 3 BT IC K B N R 55, S e K Bl
£ 2 700 km, fe KEI/K TEERA 2 200 mm, &
W S 3 22 A, BRI K R B ) s A
A 1B,

Bl EhEN=mEE

Fig.1 Pressure monitoring points

PR RS R AR 275 BB



738 Rl ¥ k2 2 WE KRB 2B

LRV

£ 1826 F WIRMIEERH R ECH 100 5% 90, A
WA H AR 22 A, a8 4, Hids, i &
Wil 25 FBAMRTE 4 KK b

ASCRE WX T 2012 Rtk & i H LA T
Bz, s A B T oKk & & B 1. 00, 7:00 Al
12:00 =2 T (T 1. 0% 2 FI 5 D3t
FTEERHAS IE. Horp, T 1 Rtk ARIER:, T8 2 K
Btk B, T 3 AKX,
3.1 HERGEITH

WX T h7/KE PR A8 B B0 1 826 4,k
AR S ——# TR TFER KRR &, YL
SCEL. R, T BN A T ST R U T, B
RYFEBRROEEHAITRE ST

B E— R T E H R AR AL, #R AR IR 2 b
SLBW S RSB ERENE. Frel, REEE R
A R TR R BEL N1 A K AR B I B R AR Y
R K A Sobol” i H5E REE, BAr RECH

Linax N

@ =2 5 () + 2 (g ) ]

BT RAMRZRHRRF T, BERAER
B 2 45 R BRI EGE S — e B ,
TR 671 i B8 00 P4 522 o) 7 e LT R A 25 BRI
YEH 2 TR — 4B 8 E.

FEMEBRRE, FEEBORE N REE R
BN AR ERE T 1075205, 7] LI Z R it
BRI 1 826 HR4E B S BUR U R BUE B R IR
134 RGBT, Bl 20 MR BT REEKNE
B 2 R RTR.

B2 SREESFEREAE
Fig.2 The high sensitivity of the pipeline
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TH2 22 100 22 100 22 68.18
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