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Research on pollutant migration and diffusion in sudden water pollution
accident in Beijing-Shijiazhuang Section of
Middle Route of South-to-North Water Transfer Project

WANG Xingwei', CHEN Jiajun', ZHENG Hailiang’
(1. Key Laboratory of Water and Sediment Sciences, Minisiry of Education, School of Environment,
Beijing Normal University, Beijing 100875 , China ;
2. Institute of High Energy Physics Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the Hydrodynamic model of MIKE11, the water quality simulation model in the Beijing-
Shijiazhuang Section of the Middle Route of South-to-North Water Transfer Project was established. The coefficients
calibration and model verification indicated that the established model had a good simulation result. Based on that,
models of pollutant migration and diffusion during sudden water pollution accident were established. The model
simulated the migration and diffusion of pollutant in the open channel of the Middle Route after dangerous goods
transportation accident on the bridge happening. Furthermore, the arrival time and concentration of pollutant in the
next turnouts and water discharge gate were also simulated. The obtained results could provide scientific and useful
information for emergency plan of sudden water pollution in the Beijing-Shijiazhuang Section of the Middle Route of
South-to-North Water Transfer Project.

Key words: Middle Route of South-to-North Water Transfer Project; Beijing-Shijiazhuang Section; sudden water
pollution; dangerous goods; transportation accident; pollutant migration and diffusion model; water quality

simulation model; model calibration; model testify

FEATH . B FRHE RIS (2011 BACI2ABO2 ) 5 [ 5 [ AR 34 (11005119)
VEZ A 2446 (1986—) , 5B 1 FEFSE 7 18] g /K B SL K XUBS: 204 o E-mail ; wangxingwei0812@ gmail. com
WAGVEHS K E, #¥Z, E-mail ; chenjiajun@ bnu. edu. cn

- 103 -



FA /KA A 4 B T IR K e BB IT 2 F AR
MRV E S, TRREITHG 52 2R 2 A1 1
PRIR A SEI , e oK HiRE 3 RS
N RARFNSSE SO . P, X TR R
1 0 P R 3R A 118 XU T A7 e A U 4T 2 1y
H A TR R S RE A C AW KA i
e TR AL Bt B KU 64T 120 B A R 3R
KT Je KU, KA G XU | bR 7K B33 15 e K
I N2 e M PR 7 Gl UV 252 ) S T HR K B %
ST TE IR EE XU | 1M 28 7K 175 G = XU xof 8
SRR B3 B ) e L G A SIS R ) B A5 XU B Ry
T R R R K T AR L A 4 AR A
XY Z | 1A F AR R, — Hh
15 R A AT IR B SR e MK TS e il
W B KOS YK R 2,

IG5 Gl e IR T G AE FHOR, MELAUAE
i RIS Y S T IO S OR R
J& A R LA 35 e A K AR s B 4 o
FRUO7 FEGE K KT Y = 0TS G Wy 3 B AL 1500
TH], [ A S22 28 R R B b oK AR AN Rt T e
WEEAT T 2B IEGT . I Galabov 45° SR AR
fHAERY MOTHY PEAL 1 4 il It Y S SO A 21 hin 357 s
IR BRI XRS5 0, -8 72 1 A Bz DX IR FG o B
(454 ;s Manel %57 38 18 4004 B AU IR0 47 1 78
HEZF Barcelona ¥ 75 3T j5% W) Ut FA) 52 W) I A 7K 75 G

ERC RO ot s PR S R 1 N L R S TER 2 4N
FIRTG YA T B K Bl R BOEAU AT 1T 20 Hr s
P EE MG — 2 7K g 2 R 5 B3RS 28 Oy
Xof P 7R AL I o £ TR LR SR B 5 R K 75 e U
SRR AT T, LIRS X 2 A
TS BT 15 Y WK A b B A T HIG 2
HEAT TR AR AL IA TR KU AT 58 22510 58 Uk
SR A B 5 DX 43 A X K I 7
TIRBS IR L AR B2 W12 i e A= M B < B M T 5
KRG ARG Y S BI AR SBAU D TAR D

A SCLA R K AL T 2k TR A B ] B XX
BeBs JEM 2 b fa B bt Wiz i S wioOXUR: , ST T R K
AL AP BT IR 5 Y S Y 75 e )
P oA, I MIKE 7K B 3 5 % 75 G W 1
TN AT R BUR LA TN, X R A F 5
M P B2 P T i H i TR, 8 78 R A UK
AJe R RS 5 I BT B TS Qe R
MU, 0t B T IR R R MK IR 5 ¥ e A I 2
IS Oy S

1 EBERNTAR

e A LL B A TRT G 2 O i i B L ol R 9T 22
AL e M LIRS R B, 21K 157 km, EK
3K 10, 172 m  ZIRBUS A P AT IR T A 19K TA9 37
P27 DL Rt 7K A HEBE (RIS 2K K7 v T 4%
JERB BT K AR e T K AL L), B AR 5 Y

FHUGF AR Z e m R sk R AFE T S A RN VAR K O IR oK TS R 1,
3
Kf001 Kjoo1 Ki002 K002 K003 Ki003 _
H002
[ EDZe N E A~ < WAL —~ i
IR ol R T S i
UK R 2 VUK Y =
HKEE TR R BB B K T Kt002 |32
K005 K004 K004 B
_/_Rroo2 [ HO04 g RoOI w3 K
—— - > i
605 Kt004 Kt003 —
an ﬂﬁ FK PR
P> «joos K006  Kj006
K005 RO03 || m R004 Hooe @  HOOT @  Roos
LI —
?; Kt006 K00
+ =i ] t/\
= 'F$:£3(’);J< S AL B AT
X ® Ho13 HO1 HO11 HO10 H”'
S\NFE=——=] e C —{ W
T, \ S HM N W Kt007
3 Kt008
a ZKF U IKALVa R K

i

KI—437K 11 5 Kj—1 1l 1] s Ke—iBK i) s H—lir % ; R—F&3R ;D ~ © —3 Tk kR

E1

- 104 -

RAERTREMRGLEUFAYTEE



OB T A ML TR B AT % B L DY IR BB (— )
FUEJEA FEHT (AL ) | P B AP fh b B 53 331)
926070 m A1 121972 m, 33X W4 3 it 5 5 S0 7 42 iy s
TRBMK I SEILF 1, AW X W s 475 5
IR GRS ST 32 iy T 5 RURS: | AL IR = 015
UG YERAR DL, L ST Y B B B R AR T
B 37K F (BB BRI IR B 29994 m) Rl R 225243 7K
T (B R0 R B 126 344 m) Bz i3 o] rp 3238 7k
] ( PR B AL 1A B 41 367 m) A1k AL 1438 7K ) ( BE
BRI I BE 144 546 m) BB ] B2 ik B
1 BANERRBETERNKNSH

X i K W . bub) Tk
BHFTER T A/m? K5 B/m RHm w/(m-sT)

& BTG ER AR 78 18.5 2.5 1.282

T 02N AR 45 7.5 2.5 2.222

X T AR 92 1 s B i s B TR
SR ARIGYNT 5, TR 575 Y ik B R, it
HE AT b i £, s 3o BRI E 8ok
Ot AN T s B Nk 7 e 3 1 1 B K5 e i
WREAREE I, 7Eiz FH MIKE 11 7 5 AR R R 410 5
AR I A5 5 0% s i = O 52 R T gL T RIS B
AT, T EE N7 7K Bl Sy AR R iy Al A

2 KB AEBIME L

XoF TR, PRI oA T S V% B 0 B B85 A X A5 481
BER BE RN, 03 P9 K 8 3L 3 mT DL S — 4 3t
8, MIKE 11 K3l JA 8 (HD ) s —4E/K 8l AL,
F T UK TR SR B it T R R
TR RE ST 1 R ST . 1 MIKE 11 HD #2
B A BT IR i oKk 7 AN B, K 3h 7 B A 48 4%
TEATE R S5 ST BB S

a. KB B B SO, MIKE 11 7K 38l )
R 5 AL 5 (1) B0 SO AT < 30T I SO (L onwk D) |
W SCEF (L xns11) (B4 (. bnd11) BEFRIS %L
SCHChd11) o BT W A Yok AR T BORE,
TSR IR B i it | T KA 3 F e
FNf 2009 4 A4 S D0 A g A B30 7S

b. KN IIREI R R e K B IR R
SR RRE T R 2 R E AR 2009 4F 1] RBE 2R )
LRI 0. 015 (B ) o HIFE S5 R mT LIAg Y, Hi
R0, 012 B, W 0] 0BT 1 %) i S0 37 ek (TR 40U ( L
BWE

c. KB I AR, SR A 2009 4R g fl AR
IG5 FH 2010 4F 1808 AE — 20 i R 7R B iE | A
UL I 5 KA 3 5 SEIAE H B W G iR 25 B o
£ 15% LAY, (R HD SRSk A7 52K, AT LA

Hh J K R B S
3 Sy SR

MIKE 11 BYXFRY B AL (AD) & —Fh B HHTR
AR RS s e s B it #E . X F
REMEARTGYFH, BT V59 e B 55Kk, Bk la) HE
ATRME YR Z, % EHEA T RT3
HEAHR T TRRE/NMFZ, W MIKE 11 XY 85
RERIAT L R RIS e i is Bt FR oK | L%
RAEAKTG Gt 137 553 M. MIKE 11 AD 2R HI#Y
— ALK BB A T R

By ) .
8t+u8x_8xEX8x ke (D

K. p AL B 0 B R B 5w AT T T
E, Xy BAREG K ) BT — 9 R
B RS B AR ;¢ TR AR AR

XYL 4 FBOR TR 2 A 7K Bl AR () By b g ST
(1), TEZK B0 A 0 i) Sty o L 28 & TS e )
IR 0 — > B 18] 7 S0 A Ry oA s R, oAt 30 5 Ak i
HYYIR B E N 0, AR R A 5T
il AR S 50T 875 ey o

TESE R AKTG PR o oh | BIFSE R R K 22 S i
WAt () A MILAT B2 5, AR 0 2 SR A J6e s (1] P 45 0
15 YL TR BE AT BN O, DRI TS G ) X SR O
BRI TR E EEAE R, T SR A R,
TCIEIEAT BRI R HOR B E g B T4
AN IREE BAE AT B Ok R B X
i IR B 98 e /KT e Sl AT TR T, O
K RNE 7 A5 3 1 XHHRAEE Wr T B 2 v 4 )
REE MitEAKWT .

E ~ O. 073M72 559Bi1.524B2aZ

ahv (2)
KM AR KIS IYI R, o5 B, R I WA BE X
IR AT S Y 2SS, BB B Xk W T
S AR PSR R R ZINR s B T RIESE ,m; uw K
RV, m/s; o A RE B0.015;0 K
WRIE KR, my v, WA YIRE, m/s, XY
BREE BUELE R 15 ~ 20m’/s,

4 SERYEHITEHTELL

MR A 1 52 16 B % ) 44 5% ) . GB 18218—2000
(ERSER IR LGB 50844—85 HR b 2 finh 25
YIS EFERE S0 AR C RS, R LA A F
Yy s A R it T Bk o T SO R R .
FRACE 4 T AR T IR Bk K BT R AT, TR
TR T AT GB 3838—2002( Hb e 7Kk A5 i £ bR i)

- 105 -



|7 53 =y N | =y Ry e A TS Bl g el i g
TSR A UL BT R B 9 AN KT 0. 005 mg/ L,

P AH I, R BV SR B AR S A6 28 B &2
T B8 B2 0y 3 i 2 R S AR 43 Sk 3. 25 % 1074 Al
8. 64x107° , F AR A BMER XS AR /N (HIFA R E
TSGR ST TE S YRR i S Bk R i e 4
R AR L, A B AR L G
PRI Fr SO B0 TR R R K TS YA TR 4y
B, DT A 5 B 2 28 2 PR /K B85 45 e = 0 &
T3 S E SR A RLAE AT AT B4R

AT E — e A SACEN OB TE BT e
B AR I 2 A B2 S, o A P 8 A i
ATH, 7E0.5h fE B 9 ¢ 5 Yin s TR %
15 Y R S 1000 mg/L( i Sm’/s) .

4.1 EEANBHRRAMEEBRENEHEENS
=
4.1.1 FREAWTHY HALD

B2 Son T R B PGP 28 K M f B B Wyid
A T 2 T T e s G ) o R R 0 A A
P 2 WTET, 76 B VS 3R B AT & AR 58 R I 5T
ST FNOS  ZEWTIE 26. 4 km AL (B) R R PG IRERAE R
Ii7330m &b) e R YY) BTk 1. 03 mg/L, Z
Je B A T G A Wt b A A e I, ¥ e o R
TE T e Wi 22 B ka3 ZEWT I 146. 7 km 40 (AP
FE B PR ERAE T U 120. 7 km 40) 15 ¥ BB R
TREN 0. 004 me/ L, K FRALEN T 2K BiRifE 2R,
UL AA Y R BTG R R A AR 28 Rk S R DR i i =R
WG A AT AR R 20, oK R R
BOVE A, R U7 120 km AL, 75 Ye ) o 1R AR SR
REIR B 1T oK BibRifE 2k

12 -
=~ 10}
—
gow
= 0.6t
% 4]
B ooat
y , .
0 50 100 150 200
JIERPE B /km
F2 EHEERENMERAXSTLEYRERESFER
(EEAREHESR)

W5 GeWis B il a) LR, 7E R B VS IR AT &
HEREEER I, h G, 15 vk
JEIRBNEAR, N 1. 03 mg/L, I B R E] A RS | 35
Yl BT B T ;30 h T, TS YL T RS 2 T I
28. 5 km 4k, 5t K75 Ye by T H M 0. 29 mg/L, H
PO W) & A B ) e RI5 e B ik IR T

- 106 -

71.8% ;59 h J&7 , V5 YLl it # £ Wi 31 km Ab, e K
15 YL VR B R 0. 19 me/ L, AH b SR % A I Bt
KIGYW R E % T 81. 6% , (H LIS YW f
T FEA e KT 0. 005 me/ L, K JFi5 Y 2
4.1.2 ZJHEoKkvl@EEHRERETL

1 3 Sy B B PO SR A 58 R P f B B2 ) as B ik
KSR B 43K BT S G ) 0 v R AR A O
M3 RTLUE W TR BOR A SS 37. 2 h, 15 42
25375 B I W T AL, B R 0. 001 mg/L, 1T 7E
40. 8 h JiF , 15 YLy T VR B O 43 K E1] 0. 006 mg/LL,
PUIS Y5 Y ) o e TR 3 L 2B 1k Ak Al T b,
B K R E BT5 Y, 16 110. 4 h J5, 1% 437K 1T
AT A0 V5 Y o e ok B 58 3 B R fH 0. 134 mg/L, BEEY
IR B e I TR R O R E T TS
Py o e vk B AE B W IAAIR, 7E 328. 8 h J5 , 15 YL BT i
W ERE 3 0. 004 mg/L, 2R THAbah T 2ehnife, %
W K B R A IR . I BEAUL 25 SR n] 0 TR Sk
K 40.8 ~ 328. 8 h BN, B B2y /K 114
IK (AR TR 3. 0m’/s) (7K BT 875 Y (AL EN
I O 45T GB3838—2002 ( HbFe /K FRES S i bR
HEY 11 28hRHUE ) T B [B] P iz 43 K 15 43 1R 7K
TN R BGE S RS AL B 5 T AT

0.16 1
0.14
0.12 +
0.10
0.08 1
0.06
0.04
0.02 1

[ /(mg-L)

/
/
/

igiR7id

Ji
~—

0 100 200 300 400 500
t/h

E3 EEMKOHESEYURERETHERL
4.1.3 whiE 7T BRI B d T R R R AL

Kl 4 Sy B B VU SR 58 & 1 f 6 B2 )3 B T ik
A I i T SR K T B T A o e v B AR Ak
0L, MIE 4 T LIE H FHilOR £ 5 96 h, 15444
TR BT AL, BT R B2 0. 001 mg/ L, I 7E
109. 2 h, 75 YL 4 o 5 v B 2 26 15 K 31 0. 005 mg/LL,
O 2t Al T 2ShRie, B BLR K R E g5 4.
0.10 r
0.08 +
0.06
gom

|
=00t

/(mg-L™")

0 200 400 600 800
t/h

B4 AR STIR KBRS R REREENER



FCE AR 235. 2 h, %53 7K 1 W T Ak T Yy i vk
JE K B 5 KAH 0. 086 me/ L, BLE 7K 53 7™ F 75 4L
W5 TR TR A A D, T G 0 ot vk 2 34 i
WA, Sk & A IS 517. 2 h B 35 YL o 2 ik B I 1)
0. 004 mg/L, & ZAR TGN I bR, B /K BT
PR IEH . LS Rl HOE A 109.2 ~
517. 2 h BFEIBE A, sy v SR oK ] W I b /K BT 2
BTs g, AL A T R B O 4 T GB3838—2002
(LK IREE bR ) T 2845, LA 55 I 1B 7K
W], 4 3215 YK HEH |
4.2 [EIEABEITRE YRR SIS HEREhSEN
4.2.1 FFAMGEST RN

K5 R TG ALABEF 5 R a2 s i 3
Wl 45 W T e TS Yo B R A A i O,
5 TN, FE R EL VU IR B 98 R 1 FE I 1R i i
WA AR JS T Y ) o TR BE AE T D 122. 136 km 420
(ENJEAC A B0 Rl 164m 4b) M 1. 17 mg/L, Z J bl
15 Y AR b B AR B, A T e ) o vk
FE T U2 W T2 B0 T R A FEWT AT 157 km Ab ( BD
JEALZS BAT U 34 km Ab)  FERLBLZOS A B K
15 YW R R R M 0. 024 mg/L, (BAT 5 T4k
BT 28K bR IEEER

151
o2t
o0
£ 09
,‘_‘ti( L
B 0.6
IE 03¢
\,3
- .
0 50 100 150 200
IERFE 7 /km
Es5 EHAEREHERKNSTEYRERESHER
(R AETER)

M5 Y iE B wt ] FoR A, AE AL 1 h
1YY i e B SR B K, O 1. 17 mg/ L, MR B 5
15 Y AN W bR R R, V5 Yl ) O VAR A 32
FEAK, 45 h J5, 15 YLl i B £ Wi 124. 592 km 4b,
BRI YRR E N 0. 21 me/L, M e F & B )R
NI T 82.1% ; 78 122 h J&, 15 YL W 1T B % W 1
127.472 m &b, e KI5 Q) B W EE 2 0. 15 mg/L,
MICFHCR R TR T 87. 2% AH IG5 YLy vk Ji
533 KT 0. 005 mg/ L, K JFi5 Y4 v 5,

4.2.2 TEFHpRaM@EFTEYRERETHERL

Pl 6 S b BT 28 1 e o 5 s i i
A JG T BEaR 43K BT 5 Gl ) I v AR AR O
ME 6 ITLIE H, SR )G 154. 8 h, It E 4
i B ot Wy I Ak, 5 R BE O 0..001 me/L, 11T 7E
202. 8 h Fif¥5 Y 4 Jo e B 8 4835 K % 0. 005 mg/L,

MR ALANIZEPRIE , RIS K R E g5 Y, 476.4
h B 3% 43 7K 1 W TREAL 15 Y ) I v S ) e R (E
0. 082 mg/L, WL 7K BT /™ F v 4 | 5 th TR
BURRARAE R, 5 Y o Vi B AE B M AR, Sl R A
J& 1185. 6 h i}, 5 4 o it Mk FE R 5] 0. 004 mg/L, 2
AR T A EN T 28050 R ILAK K E 1B
FH AL ZE SR AT 0, FE il R A2 )5 202. 8 ~ 1185. 6h B
[T BE, B R 252437k 1 (437K 823, 0 m’/s) 43 7KK
FEC BT Y (F AL TR R O & T GB3838—
2002 HbF K PR EE F bR i)y T Zhm i) | % ik B st
] P FRAZE 37K ELIE 43 B 7K i o7 R BG4 1 5 i Ak
BT HEA T

0.10 1
0.08
0.06

WFE ((mg - L)

geiR

i

0.04

0.02 1

)

0 500 1000 1500 2000
t/h

E6 THEE=HKOMESLYRSRETLER
4.2.3 RAAIBKIFIB @ IT R R IRE T

BT SRR AT 58 A fa B B 3z i = S0 &
A S AR AR TE AR K V] DB 1 V5 Y 4 I v R A AR DL
M7 0JLEH, FE A TG 214. 8 h, TG I E &
B I o W i &b, T A VR EE R 0. 001 me/L, T 7E
276 h i}, 15 YLy 0 e v R ) 283 K3 0. 005 mg/LL,
O 2 el T 2ShRie , B BLR K R C g5 4
£ 588 h B, 12 43 7K 171 W7 T Ak V5 G 4 e R R K )
0.073 mg/L, LI 7K Bl ™ s i5 g . IS B T B
PR fif M, 75 e W B VR T R T RRAIC, 7E
1347. 6 h B}, V5 44 o 5 [ 2] 0. 004 mg/ L, & 48
RTRALE I 2 bR, R BIAT K BT K B IE#
FALZE AT 0 FEF R B TS 276 ~ 1347.6 h
[ B P, 7Kk AL 34 1 7K il W7 18 Ab 7K 5 2 9T e (A
BT B T 45T GB 3838—2002 ( Hi 78 K FR 4%
bRy I 2805 UE) | U757 5 B /K ), 6 3205

0.08 1
0.06 +
0.04 -

0.02 |

A E /(mg - L)

0 500 1000 1500 2000
t/h

7 FkALIAIR K T E S R R E IR EE WS

- 107 -



YooK HEH
5 & iE

N T IR T R AR MK TS Y R R K LR TR 2R
A B Ris By HO AL v MIKE 11 (47K 3
FIREHORXS I OB S T MR 5 2 % AT i L
VY ER AT IS A0 AT & A S BT Py acs i ot o -l
JEREE, L7/ Bey 27l SUN I LR NI R E VAL i
ATBLTS QA e B G B2 | Pl 0 B = & A
Je TG YA A B — A~ 437K 1 BB 7K T A e ] K% Jo
IR E, 454 GB3838—2002 ( #l 3 /K PR Bs i 1=
HEY RS e W) AT PR 45 38 5 T A AR K ] o G
YHEATAMIEL B, AT SRAE K K BT 42 4, A WF5E ]
St BT IR 5 R MK PR G e N 20T B
PEHRAARIE

S Xk

(1] 058 X B gk i ise. 4 I g i 7k T KU, 23 BT fF 52
[J]. 7K #7k o 4% A, 2005 (4) :114-116. (LIU Yong,
LIU Jianmin, ZHANG Jianshe. Risk analysis on long-
distance water diversion project[ J]. Water Resource and
Hydropower Engineering, 2005 (4 ). 114-116. ( in
Chinese) )

[ 2 ] AP BRI DL, X E 4. BRI 4 T 2K 35 Gy ik
RAHTIIFELT]. BRI R4, 2008,6 (6) :65-67. (REN
Zhongyu,CHEN Honghan, LIU Guohua. Analysis research
on the water pollution pathway of the Middle Route South-
to-North  Water Transfer Project [ J ]. Environmetal
Protection 2008 ,6(6) :65-67. (in Chinese) )

[ 3] EtAG, A, £, 55 BKACIE b & JL Bok i fi
PIXERET PR X ST 5T ()], B K IL I8 5K FI R,
2009,7 (2):21-23. (WANG Shimeng, WAN Baochun,
WANG Wei, et al. A countermeasure study on watershed
protection Area of Hebei Section in the Middle Route of
the South-to-North Water Diversion [ J |. South-to-North
Water Transfers and Water Science & Technology,2009,7
(2):21-23. (in Chinese) )

[ 4] EMAE, 058, B, 55, KL b &L Bok B

PRAPERSE AU 73 B F 5 (] P 7K AL 3 5 7K R A4

2009,7(6) :123-125. ( WANG Shimeng, WAN Baochun,

WANG Luguang, et al. Analysis on environmental risk of

Hebei Section’ s water quality protection in the Middle

Route of the South-to-North Transfer Project[ J ]. South-to-

North Water Transfers and Water Science & Technology,

2009,7(6) :123-125. (in Chinese) )

BT X R AV VL AR T KO TS e S8

[J]. K ¥ PP, 2006,22 (1) : 14. (CUI Weizhong,

LIU Chen. Consideration on severe sudden accidents of

[5

[

water contamination in Songhuajiang River and Tuojiang

River[ J]. Water Resources Protection,2006,22(1) :14.
- 108 -

(in Chinese) )

FRIRENI, BEAEAR. T 58 A K s e gt T [ ]
JK B PR AR P, 2010, 26 (1) : 84-90. ( HAN Xiaogang,
HUANG Yanlin. Statistical analysis of sudden water

[6

[

pollution accidents[ J ]. Water Resources Protection,2010,
26(1) :84-90. (in Chinese) )

ARAR, K 2l S, K5 G 58k Fe e - AL AL 5 )
L) KT BHIR 505 ,2011,20(8) : 1004~
1009. ( YU Lian, LIU Yunshan, WU Guobin. Water

pollution emergency incidents; evolutionary model and

[7

[

emegency management[ J ]. Resources and Environment in
the Yangtze Basin, 2011, 20 ( 8 ): 1004-1009. ( in
Chinese) )

GALABOV V,KORTCHEVA A MARINSKI J. Simulation

of oil pollution accidents in the Bay of Burgas, using

(8

[

hydrodynamic model [ J].SGEM Conference Proceedings,
2012,3:993-1000.
GRIFOLL M,JORDA G,ESPINO M,et al. A management

system for accidental water pollution risk in a harbour:the

[9

[

Barcelona case study [ J]. Journal of Marine Systems,
2011,88(1) :60-73.

[10] kR KIEEREK TRKEZEMR SMAD]. X
L R KA ,2008.

(1] wf ok R IKAE, 4. 5 B s K B AL S
LY. KB )2 WF 5T 5 R (A $) ,2007,22(1)
36-43. (GAO Xueping,ZHANG Chen,ZHANG Ya,et al.
Numerical simulation and prediction of water quality for
water supply from Yellow River to Tianjin[ J]. Journal of
Hydrodynamics ( Ser A), 2007, 22 (1):3643. (in
Chinese) )

[12] BREzMg, R, TR WerE , 55, p /KL rh T3 5 Ak
IR B S SR [ )] AL S K AR
2014,12 (2) :133-136. (FANG Yanmei,ZHANG Daweli,
LEI Xiaohui,et al. Emergency control strategy for sudden
water pollution accident in the main channel of Middle
Route of South-to-North Water Diversion Project [ J].
South-to-North Water Transfers and Water Science &
Technology ,2014,12(2) :133-136. (in Chinese) )

[13] SE4L, #iz Jr. R R MK 5 Y i S A A S HL I D5
[J]. N BRI, 2007 (4):3539. ( XING Hong, PAN
Yunfang. Study of emergent water pollution accident
responding mechanism| J ]. Pearl River,2007 (4) ;35-39.
(in Chinese) )

[14] Bl Mol R AMEK TG R B 2 B[ T ] h E 45
7K HE 7K, 2007, 23 (8): 14-18. (LU Xi, MEI Kai.
Emergency treatment of sudden of water pollution accident
[J]. China Water & Waste water, 2007,23 (8) :14-18.
(in Chinese) )

[15] RAEZE. /R AL v 2 B 3R B ol e e A0y 1
WFFE[D]. JEaT i 4E R, 2007 :18-28.

[16] 357K, Fa/KAC I 22 T2 50 B G B B 032 i 2
U A3 S FUE R [ D] JLat . JERtImiR % ,2013.

(Wka F 1812015 -01 -08 il Bk )



