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Study on the local flooding risk in the civil defense projects

ZHAO Geng-run, LI Lu, LIU Xin-cheng

Abstract: In order to evaluate the defense capability of civil defense projects around
the Shanghai Pentangle Square under urban local flooding, an urban local flooding model
was built to determine the inundated areas and water depth under different rainfall return
periods, and the pluvial flooding risk map was achieved. The inundated return periods of
the 50 civil defense projects around the study area were calculated. The results showed
that the inundated return period was connected not only with the elevation difference but
also the topography and drainage condition. The inundated return periods were generally
high and decreased as the freeboard increasing, but they showed different sensitivities to
the increased freeboard.
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Fig.1 Topography and concentration range of the study area
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Fig.2 Locations and minimum elevation differences of the civil defense projects
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Fig.3 The observed rainfall distribution at the Shuangyang Station (a) and the comparison
of the observed and modeled water depth at the East Guoshun Road and Huangxing Road
(b) during the “913” rainstorm in 2013
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Tab. 1 The rainfall distribution of different return periods
) 14 34%E 5% 104E 304 504E  1004E  3004F  5004FE 1 0004
o T L R e L e R I LA . |
K 1hBEWE/mm 36.4 51.2 58.0 67.3 820 888 981 1128 119.7 128.9
3h W ERE/mm 558 783 88.7 1029 125.4 1359 150.1 172.6 183.1 197.3
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Fig.4 Ponding locations and depth of different return periods in the study area
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G EIAM 1 4E—IB1E 4 1 000 4F—if, BUKRTHAMN 0.13 km?H 4 2.65 km?; BUKIE
PR 15 cm MR IR 0.02 km238 4 1.44 km?2; BUKEEEET 30 cm 19X 555 1 A TG4 00
£ 0.48 km?; FUKFREBIL 50 cm MBI A 0.07 km?; “FIFUKIREEMN 8 cm &
19 ecm (W3 2).

* 2 AFREHERERHTERKERMEHRKRES T
Tab. 2 Statistics of the ponding locations and depth of different return periods

in the study area

FK>15 cm [ K>30 cm [ FIK>50 cm [ SERIRUK

EI/AE BBUKIEEL/km?

A /km? TR /km? A /km? W Jem

0.13 0.02 0.00 0.00 8

3 0.73 0.18 0.02 0.00 10
5 0.97 0.27 0.05 0.00 11
10 1.29 0.40 0.08 0.01 12
30 1.67 0.64 0.14 0.01 14
50 1.82 0.75 0.18 0.02 15
100 2.05 0.93 0.23 0.03 16
300 2.34 1.17 0.34 0.04 17
500 2.48 1.28 0.39 0.05 18
1 000 2.65 1.44 0.48 0.07 19
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Fig.5 Different return periods of local flooding in the study area
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W, BARG T 45 R 5 FIE 3 Fios. 10T 50 AN BB b, A 4 AN B 7 3l A5 10 0k /K IR
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Tab. 3 Areas and proportions of local flooding in the study area

I /4 <1 <3 <5 <10 <30
BUKHIF /km? 0.020 0.176 0.266 0.401 0.639
At 0.4% 3.7% 5.5% 8.4% 13.3%
I /4 <50 <100 <300 <500 <1 000
FUKIHF /km? 0.759 0.932 1.167 1.291 1.446
Hart 15.8% 19.5% 24.4% 26.9% 30.2%
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Fig.6 Inundated return periods of the civil defense projects with different freeboard

magnitudes
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Tab. 4 Inundated return periods of the civil defense projects with different freeboard magnitudes

G il R LR T 5 cm TARE /I 10 cm RARE /4 20 cm WARE /A

1 i QR1348 >1 000 100—200 30—50 1—2

2 ¥4 QR 1395 50—100 10—20 3—5 1—2

3 Wi QP1416 20—30 10—20 5—10 23

4 W QP1277 >1 000 >1 000 300—500 3—5

5 W1l QR1484 >1 000 500—1 000 30—50 5—10

6 WE QR 1404 500—1 000 100—200 30—50 5—10

7 W QR1514 >1 000 100—200 50—100 5—10

8 ¥ QR1482 >1 000 100—200 50—100 10—20

9 ¥ QR1524 >1 000 >1 000 100—200 10—20
10 W QP1366 >1 000 500—1000 100—200 10—20
11 i QR1428 300—500 50—100 30—50 10—20
12 Wi QP1513 >1 000 >1 000 >1 000 50—100
13 ¥ QR1540 >1 000 >1 000 500—1 000 100—200
14 ¥ QR1451 >1 000 >1 000 >1 000 200—300
15 ¥ QP1483 >1 000 >1 000 >1 000 300—500
16 ¥ QR1452 >1 000 >1 000 >1 000 300—500
17 i QR1388 >1 000 >1 000 >1 000 300—500
18 ¥ 1 GR1074 >1 000 >1 000 >1 000 500—1 000
19 ¥ QP1450 >1 000 >1 000 >1 000 500—1 000
20 ¥ QR1345 >1 000 >1 000 >1 000 500—1 000
21 # QR1350 >1 000 >1 000 >1 000 500—1 000

SR b Aoy, BB K IR RN, e RENTL S IIE AR 5 cm.y 10
cm A1 20 cm B, X3 HEZK LA 1 000 4 AP I BBl s NN 4 A3l 2 9 A~ 12 AN
21 AN, T T E 40 EE 2 AN 8% 1 4% 18% . 24% F1 43%. 43w s 33k /K FE BT 0] 22 4 4> H 48 1)
BURPERR, WHHQR1348, M2 REMNTLIE A 5 cm. 10 cm F1 20 cm I, 3k 02k K I 1)
TR 1000 4E LA 4395 B 4 100200 4F. 3050 A1 12 4.

3 & w

A SCHENT T T A b XA R KR R TR R [ i e YO AR R LR A A, 153 T
ANTF B WY EE DT T 12 DX IR KV PR RN, RIS BB 17 XA 50 AN IR Bt 2% () 7E AN [ B
T R P 5 1K L

THE G R

(1) 3l R 23 () e K IR 32 0 S e s ZE g m ok, ik 5 R 3R HE K 4 1
BEYIAE, IX LR AN TR LR N T LA

(2) A1 3 DX 3P BI85 3 a5 P 32 7K B0 00035 0 2 v, 4 KR 40 AE 1 000 4 BA B, {HA R
QP1416 & QR1395 P/l i BE /K IR T 100 45, 75 R H— 3 A48 e O Bt B 7R 22 42

(3) F3 i T 7% ] 3y SR 22 A AR O IR, B 22 A 4R i 3G 0, 3 K A O I,
7 5 SRR B A N AN e 5l (1) 97 2 A AR B VRN S T

Z % X #
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