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Fig.1 Mesh grids of Binhai New District

in Tianjin

1.2 BEHXEYSENEERR
VA i ST 04 9 5 A AR R K &2 SR L — R 3
A 300 U R VB A /N R Y B KR VLR A L A
BRG] B — AR AR ] X Ak Bl R A
o LN [ R T B IUAL L BT g B O K R A e o 1 X
R TV VT DX 5 9 R T DX v R T
TR AR B W R M BT W N B A A b
I, AR SCHAEIR M R BT B AR KA 7K A B XU 2
TR AT 2 7 R T T B B S K G A
73 RRUK o T8 7 B /N A RS AR K B
ze =7z f2de(z — 7 /3600, (1)
KD,z AR AL, 28, 28 8 T
NI FIES CT 1) /NI A7 o de S B3 14 B i) 25
(B es) o () AT 358 9 0 30 AL KA ) 7 1)
2.
AR TR T VS T DX R RS SV 1 L ¥
AW AR 5K . IR OR K Kk R, ¥ BRI &) 18] 3¢
TR DI L 7E g DXl e RS OO0 L O TR e R



356 M OH A

% 4R

% 25 &

SRR o A R e R BRI 1) DX R T R A R
R RIS A2 300 5 Bl 0 Ak v X X e T
28 AL RRAE B O 3

S A LB 5 i R sl i P 0 O R B BE
AE DAk 27 19 7™ A 1) P9 297 > SCRE VAl X2 o i 3 437 7
A I BUK S B ATBUK IR o
1.3 ) O % %8 o 45 4iE RO 8 3B

R T U5 Vi i X T 9L AR 25 » ] d {0 I T
JKE T IEEAT 2 ek 3] A 2 T T 0 0l A IE S
PO BRI AKX Ry 20 AT 1T, 3k 64 17 ) 7K AV S
HHEATEIER X R ORI 255 . 1R 2, il
BT DX i B R TR T K AR . 2 E) X
2 10 TG IR IR A T 0 9 XN ) T3 e /K (238 1T
T BCHE K IR R, [R] A 5 P T DX AR O ek ¥ A 3 1 H
Vg 11 JHL v T 5 7 1 0 5 PAT T 7 ST
2352 BRI AR

DAAE: 8 38T PR 05 0 LA Y g 5T 1 K A3 22 2R
AKAL EEGR R TR BEA B S KA R E R . i
AR R AR T 5K 55 3 T T s 4 48 - H A )
DA 2 3tb 7K 55 38 1T 3R IRSE I R ALAR B . A SCH i iz
T0 ) BT K RE R I PR A T R 2 T
6 25 T T8 14 7T A2 A 1 2 I K 7 A5 B 5 2 D) By i AR
IRASEARE S ] T 10 5 2 AR AR Y I A T T ) 1
R E RISt D ) S VA (BB S L AW
HEal,

A LB 5 i Sl P 0 R R R ) B
PPl AT B TE A R 0, SCRE A8 PE Al KU X T T Y
EAR
L4 REMEBHFEHAKRZEHHTUL

KT T T DX M T HE 2K R 24 R AR I
DXL DU X R X LA T 4 XL AR B IX 4 N 1T B v
F18 DX 3 X 0 0 DX 3l R T 3T X A VT IX o A
ANBYECB . 2 R B HE AR T A A TE T I
DAL TR LA R A% DA B G K R A B DT 73 O AR T A
ANEE PP, X5 A R RS B0 % 38 B
P IO I R 45 204 i T A RO I 9 A A L O
SRR 0 A% BT T 2 AR L B B T e
HEZK A 10 P it A 35 2 BOGHRE 23 135

TEHE K 28 G 2 il 01 i) 1) I S 3 B 22 A HE K
PERT . FEAS TR) 3ok 77 2 1 45 HE 7K B0t A 152 2 D9 3t o
BB R . KT I R X LA A 111
JAE PR 3 A 7R — G E PN R A 36 4 L o A TE
FATEPIMA A 31 . ImEERA 1. W14 150

A e o3 A7 AR — G TE PN B A 60 A A AE
FATERMEA 12 4 s A 94 Ao 1T
B T HE K 2R B A 20 4

PR TRRE S il i) 1) 25 HE K Bt AL AR 3l GE L IF
FEHEK B PR BEAT 23 2 L 1] — 9T 3 HE K B 2 0l 3
@Ak 1 1) — T T HE K T B 8 2 1
T T HE K 14 25k B TR A 6. 1) T T HE K 1Y
B o R A 7 it A S D 1L, AT R S0 3 A
[ F4 8 Py AT HE A AR B . pl T SR i 9 T IX A T
T8 B B 3 3 A HE K T8 DR ISR e T Y
HE/K 7 160 249 g B pig CHL g i 30 00 28 HE 7K & 2 e Ak B
I BIT (1) 85 (0) o 2l sl 7] 1] J3 i O
HE/K BE 77 #4718 P4 A9 3L f AT R AL . % TR IR
T HE K 52 30t 36 AR B B Kl Sy T TR AL L A
F4 WO RS BALC 1945 3E 2 K R 2N D Bl S R
HEK B AHE I

2 WAL

2.1 BEBXFFHANGIE

VEEL 1951 4 DA OR K3t VR 1 M X ek 7™ 1Y
1992 4 9 A 1 H LA M it 10 4F f5 ™ 8 /Y 2003 4F
10 7 11 H P URGER 1A 04T B0, 79 10 U 2% 1
11992 4F 9 H 1 H 3 7 4 100 4 — 8l 1)
5.87 m M fe R A, 2 RV R K . AE SR
T WAL rp O R K R BN AU L e A
AW RBUKAE B0 WAL AR ARy 1992 4F 9 1 H 92
(K 2), 2003 4 10 A 11 H 7E H 30X 181 [a] A
A K o A5 AR [] Iof 2% B DR 2 T 3 K R K B 3 6] 52
Wi 28 A Ry 2003 4 10 H 11 H 280 (& 3) . A
SCH R [R] 25 Ry G s

i/ m

03:00 0700 1100 15:00 1900 23.00
fi=f ]
B 2 1992 4F 9 A 1 H {7z
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Fig. 3 Hourly tidal change on 11 October 2003
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Table 2 Simulation outputs for the submerged depth under different return-level storm surge
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Tianjin Coastal Storm Surge Disaster Assessment Based on
Urban Waterlogging Simulation Model

Duan Liyao”  Xie Yiyang”  Chen Jing”  Zhao Yujie’  Ren Yu"
Y (Tianjin Municipal Meteorological Observatory, Tianjin 300074)
2 (Tianjin Institute of Meteorological Science, Tianjin 300074)
# (Binhai New Area Meteorological Of fice of Tianjin, Tianjin 300070)
Y (Tianjin Municipal Climate Center , Tianjin 300074)

Abstract

Most waterlogging models for inland city use a single boundary condition, the boundary is usually set
in a small or large river, with a single flow direction towards outside the region, or set on a highway or a
large dam without water exchange alternatively. However, for coastal areas, the ebb and flow lead to
changes in wet and dry. Adapting to the intertidal nature, the model should involve dealing with dynamic
boundary.

Based on urban waterlogging simulation model, the topography and geomorphology of Tianjin coastal
areas, as well as the pipe network and drainage systems, are used to expand and improve Tianjin urban
waterlogging simulation model. Dynamic water level is set at the coastal border, and the water level stands
for the tidal level. When the tide level is higher than the coastal embankment, the tide floods into the city
and causes waterlogging. Therefore, the model simulates not only rainfall waterlogging but also the sub-
merging scenario due to storm surge invasion. The flooding scope and standing water depth are simulated
using the redeveloped model for the historically typical storm tidal cases in the coastal areas of Tianjin. Re-
ferred with the collected records of disaster and actual survey, the developed model takes on skills to some
extent in simulation of the submerged scenario due to storm surge invasion. Differences between the simu-
lation and the historical records, however, are non-intentionally increased by using the latest ground eleva-
tion data. This approach is used in operational application for simulating the storm surge caused by Ty-
phoon Damrey on 3 August 2012. The simulated flooding scope and site are closed to the actual scene, but
the simulated standing water depth is larger. Much more detailed calibration should be done in future.
Furthermore, the submerging scenarios caused by storm surge in several return periods are simulated.
These simulations can be directly used in projecting and assessing the submerging scenario if there is a
storm surge predicted to be an N-year return-level or if it has occurred. These simulations can also be di-

rectly reported to the government and business clients for early warning.

Key words: Tianjin coastal areas; storm surge; flooding; assessment



