. 96 - 2008 4
1,2 3 1
(1. , 200062 ; 2. , 200072;
3 , 100081)
1 Pe42.26 CA : 1000-3665 (2008) 04-0096-06
, , 2.2 3.5m, 3.0 4.0m,
3.3 4.2m ,
, 3.5m , 3m, 2.2m
) ) , 10.9%, ,
1
1.1
8 239. 01knT 6 787. Oknt
688knT 448. 66km
(D
2. 5kt :
, 1
Fig. 1 Geomorphic unit in Shanghai and location o gauging
dations of the Huangpu River
: 2007-11-09; : 20071212 1— P 3
(2002 4— (5
- 18)
(1965') , , , , 1- 2

Email :gongshiliang @sgs. com. cn ) t



2008 4 . 97 .

FE4 (a)
’ 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
6.5 -20
L ] 0 —_
2.3 120 E
1 147. 3mm, 140 &
160 35
180
100 &
5 10 120
85 % ,
2
Fig.2 Devdopment o land subsidence in Shanghai
y ’ 1 2 2
1.3 ,
208km; , e
1 815. 19km, , ,
136. 5km; 464. 4km,
170. 8 km 293.6 km” 1
) 1
Table 1 Tide height alarm and the highest
211 , tide of the Huangpu River
1 886.03m’/s, 40mm/h  200mmy/d (m)
2020 (m)
365 4232.8 m’/s 4.80 5.26 5.45 5.64 5.99
4.55 4.91 5.10 5.29 5.72
2 3.80 4.04 4.13 4.25 4.27
2- 1 1
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Table2 Satigics o the highes tide height
and land subsidence

€] (m) (mm/a) (mm)
1913 1919 4.51 — —
1920 1929 4.48 7.28 65.5
1930 1939 2.57 23.10 296.5
1940 1949 4.38 35.20 648.5
1950 1959 4.38 62. 60 1274.5
1960 1969 4.40 46.58 1740.3
1970 1979 4.54 211 1761. 4
1980 1989 4.80 3.37 1795. 1
1990 1999 4.94 9.63 1891. 4
2000 2007 4.95 10. 39 1974.5
4.59 22.70 1974.5
1.5m , 4.5m
1.7m , 5m
1950 1964
1. 076m ,
4.0m; 1965 43
0.251m ,
4.5m, 4.55m )

2.4

3

Table 3 The higheg tide height of the Huangpu River and

conditions o flood and inundate in Shanghai

(m)

1933. 09. 03 4.80 .
1949. 07. 25 4.77 ,
1962. 08. 02 4.76 ) 2m
1974. 08. 20 4.98
1981. 09. 01 5.22 '
1997. 08. 19 5.72
2000. 08. 31 5.70 '
1.4
2002. 09. 07 5.33
210
2005. 08. 07 4.9 '
17.28
) 20 60
1933 , :
1949 1962
;1966 ,
3
3.1
17
( 4
4.8m ;
113 ” 5. Om ;
13 ” 5. 2m ;
“ ” 5. 86m
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Table 4 The heighten and recongruction o the flood defence wall in the Bund of Shanghai and the land subsidence in the same time

(m)

(m) (m) (m) (%)

0 1920 ( ) 3.5 — — —
1 1959 4.8 ( ) 4.8 1.3 1. 2745 98. 04
2 1962 5.0 ( ) 5.3 0.5 0.3130 62.60
3 1974 5.2 ( ) 5.8 0.5 0.1505 30.10
4 1993 5.86 ( ) 6.9 11 0.0859 7.81
2 97.0%
) 6
, 5 (1994 2006 )
“ ” Table5 The monitoring results o land subsidence of the flood
“ ” defence wall in the Bund (from 1994 to 2006)
() (mm) (mm) (mm) (mm/a)
3.2
5 192.09 136.24 166.33 12.79
, , 194 5  180.40 144.21 165.32 12.72
) 3 178.84  150.17  160.26 12.33
10 189.21 142.49 164.58 12.66
4 221.27 163.70  189.53 14.58
4 24892 159.78 205.81 15.83
11 254.91 204.60 235.28 18.10
4 (a)
1994 1996 1998 2000 2002 2004 2006
0y . : ; ; ; .
£ 4 K B
& 80
B 120 —
ﬁ 160 iy P U
200
. 6
b ) ) )
Fig. 6 Curve showing the recent subsidence o the flood
5 defence wall in the Bund
Fig.5 Location o theflood defence wall in the , ,
Bund o the Huangpu River [8]
42 y 1
1994 2006 160. 26 )
235. 28mm , 183. 87nm; 12.33 3.3
18. 10mmy/a, 14. 14mm/a 5 , (
132. 20mm, 1,
71.9%, 51.9%
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Table 6 The monitoring results o land subsidence o coag '
embankment in the Hangzhou Bay(from 1994 to 2006)
(mm)
() (mm/a)
19 150 20 66 6.6 4.2
16 191 92 124 12.4
3 833 315 552 55.2
39 346 21 155 15.5
10.5
10.0
E
;3; 9.5
9.0 '
8.5 -
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7
Fig.7 Curve showing land subsidence of coast
embankment in the Hangzhou Bay '
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Land subsidence and ur ban flood prevention safety in Shanghai

GONG Shi-liang™? , L1 Cai®, YANG Shi-lun'
(1. State Key Laboratory o Estuarine and Coastal Research, East China Normal University , Shanghai 200062, China;
2. Shanghai Ingtitute & Gedlogical Surey , Shanghai 200072, China;
3. China Ingtitute for Geo- Environmental Monitoring , Beijing 10081, China)

Abstract : Land subddence is an inportant factor endangering the urban flood prevention sfety. The dfect of land
subdg dence on the urban flood prevention sffety in Shanghai is anadyzed based on the nonitoring results of the land
subsdence and the yearly highest tide height of the Huangou River, consdering the previous heighten and
subd dence conditions of the flood defence wall in the Bund. The land subsdence is a key link of the urban calamity
sydem. The nonitoring and control of the land subddence is the crucid content of the urban sfety fortify.

Key words: land subsdence; flood defence engineering; urban sfety ; caamity control ; Shanghai



