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Abstract

Aiming at the problem of urban internal waterlogging, the Tianjin Binhai New Area is taken as an
example to introduce the low-impact development model (LID model) in the SWMM model. Using
the SWMM model system, a rain-flood model in the Binhai New Area is established. Three common
low-impact development measures, such as biological retention areas, seepage channels and per-
meable paving, are used to evaluate LIDs’ effect of rain flood control at different return periods by
simulating hydrological processes such as retention, evaporation, and infiltration. The results
show that LID measures have a significant effect on the reduction of surface runoff in the 2-year,
5-year, and 10-year precipitation cases, greatly improving the capacity of rainwater exclusion in
the Binhai New Area, and effectively relieving urban waterlogging.
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W LRIR T R R I T RES AR 40— R, FEIE NI BRI NG B AR 9¢ 3 56 07 LA RGP “ it
TR BAKS BIK 1K, T B E A BRSO I AR o 30 A ke it A 1 3 T R A
P, TR ASE K EARA WG IN[1], ST KR R G ST R R A . BER T, B 9RE R
TR, T HEKE WAHELLUR S, BEAKANRE SN FE AR, 25 5 RS AR X AR, 38 Tl B L
AT @M, F A R E TN EEIUR, X N BFE A AR A I 7 22 i O R b . PRI, M R BB AL
TF-Be,  E AN T 2% 0 S At 8 it X O /K SR AL A F AR B A B R, RS2 I & (LID, Low Impact De-
velopment) Bt % /Y 7K BEUEACHI 6 HEZK T I 3E AT 5 2 110 50 FH A T g 4 38 T S 2 70 b 2 1 [ 1]
[2][3].

TR B FEAR 7Y (Storm Water Management Model, SWMM)/E N—AN A xRS, FE T RAB R =
AETEAR R TR AZEA o RS T A (LIDYRESR, AW e X . B SRS, &ar
VAR AR, ANRT DA I 52 1T 5 R b ASE 400 2 9 A0 7 AR A0 A% 1)k 78, 1 EL T DA H B 2 G ) RH 30t R HE K
BN LS B RHE R SRR & [4]. 8t B ATRIBE A S SR B, SWMM A2 Ui K R AR, BiET
BB AR —.

A EEH TR R SWMM S 7T X HEAE LR T B0, 704 275 LID MR
FATT R, PR HOE R T R KIS RS K LID BN SWMM #24L,  FHAT AU F
fit, I HTEXEL, PEAERKIERIROR . R - Pl - BRI 7R, R R EE TR IR X AT
R 7K P58 ASEADLAIE 7, Dy 12 DX P o 4 4 i 2 i R R R BRI S 1 s

2. MIRXEHR

VECHE T DXL TR, RO O DX ZR D 8DV T, Mt PR AR AR 28 117.20° % 118.00°
Jb4h 38.40°% 39.00°. W TAFIRAMELLC B, % DX IR MR A7 -9 KRl PR R, K LB AR TR fE
7~9 J, BEKEGELEKER 76% E, FREKELE 566 mm Ll L, ZHEIEXZ Wiz —. HK,
TR BT X R IR I A 5T B ) O, B THARZ) 2270 km?, A& E L X AMFBUA T, B <R E
LTI IR o DRI, IR DX AT T S AN A3 TR 2 3t e AT A L B R T FLAE
IEl R 285 Uy T B R BRI ERT
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3. SWMM =8 Y= T8

SWMM BRAFEIK L KA KBRS, AT AR T M ARV E TE AR TR B 5, l B i
RARULTT YR AR DU HEKE AT B AR R SR . SWMM I8 AT PERLLS, 6 7 IXCRIAE T X )
O HER BRU[S]; A8 E IR RAT SAHE KRS M BURM TSR T, BERDO /NI, mr s Kt
BEATHAU[6]; SWMM A BUFIIRTE M, FERTI & bRl DUE R E . SHABRALL, SWMM
WA S5 R 5 H LG LN, HAR UL A2 A0 B Ik S W B BT 75 I [B) S5 S 6] AL, SWMML AR AR R B B
Il T MR AR PRI T AR fo AR T

SWMM 7K SR H 2 R F AR P AR A . e, PRt R AR I AR P M M /K 7%
Ko BREFRILREAL . EMAAAES; IDREREAFEENABIAMEN LR, RIRUKEEITRE. T
K HEZK T [ 7K A AC 4 DA B A e A RIAZ AL B /> BIUAE 2 [ 45 M s i i 7

4. RXEIRE AR

A ) R K B HL LA S I 1 R AL O R o AR T BRI 7 A, — 2l
T A TILKIX K RS, R EK IS

4.1. AIRXTEEL

HRFEIC K X ISR AY L YK T) B R WA et DL, € TIEK XIS, R 7 IE K X
T A [ BRI 7K P BE (20 9B K ANE K X8R, 48 I K XA 2 AL B DU HE N R AR R B4

4.1.1. HigEE

JE T B 2 (R B 2 P T B T Y Landsat8 TR B REFEX I TM 8215, KK T E KRG 55
iy PR A7 AR B KT X IO v, ORI T B R A Vi X X 3. 32 A AreGIS 1, @i B A
PR J7 XU T X (P ) R B AT 702, ARSCor Agktth . KR @BETAIER 4 K@ E 1), DET
X I AE B AT

TRHEH X 5 R

K%

KA
[ e
by

Figure 1. Classification of features in
Binhai New Area
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Figure 2. General plane
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4.2. SWMM BRI S ¥ HaE

WGP RISE, —on5% SWMM HEIH P FM A RERRE, HADAEUE S & L il fAE <
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Figure 3. Surface runoff under different rainfall durations
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Figure 4. Before and after adding LID control
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Figure 5. LID runoff effect diagram of different return periods
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