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Table 1 Description of data set used in this study
1989 12 13
1992 12 21
LANDSAT ™/ ETM 1994 10 24
1996 03 03
1998 10 03
200 09 14
1.5 1982 » 1983 s 1986
1954 s
80
2
Table 2 Tide level dataset by dbservation
\'T™M 1989/ 12/ 13 1997 12/21 1994/ 10/ 24 1996/ 3/ 3 1998/ 10/ 3 2000/ 9 14
05: 10 2:49 7. 32 3.5 2:09 4.39
/ em 4 51 59 45 143 109
11. 47 9:27 13: 45 10.07 17. 43 10 30
/ cm 168 161 184 176 252 268
15: 41 13 54 18: 15 15:18 14 55 17. 16
/em 126 112 139 108 59 62
21:55 20 04 21:31 21: 39 23 24
/ cm 2% 261 238 218 23
10: 00 10 00 10: 00 10: 00 10: 00 10 00
/ cm 147 159 165 176 214 268
11: 00 11: 00 11: 00 11.00 11: 00
/ em 164 149 190 17 178
/ an 156 154 178 174 196 268
™S TM7 ,
3 ’
3.1 E T
™ 1.2.3 , TM4 . 1.2.3
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Fg.1 Spectral characteristics of mangrove , 2000 1998
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Table 3 Area changes of mangrove over 6 phrases
1989 1992 19% 1996 1998 2000
/ hm? 190 53 204. 39 28.78 20 13 240. &4 241 47
/% 727 11. 91 0.01 4.63 0.26
/hm? 5364 56. 88 66. 60 59.22 60 & 66 78
/% 6 04 17.08 —1108 2.74 9.76
/ hm? 136 &9 147. 51 162. 18 170 91 180. 00 174 ®
/% 776 9.9 5.38 5.28 —2095
3.2
s (GB) (BYTE) 8 (Bit),
s GB (OVERIAY) , 2000 1989 ( 4)
, 6 .
4
Table 4 Coding method for multiple temporal change of mangrove
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
1989 1992 19% 196 1998 2000
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Fig. 3 Histogram of mangrove area changes over 6 phrases
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Table 5 Parameters and correlation coefficients of regressive equation for digital number recalibration
\ (a) b) / R?
Band 3 814 1. 3915 0.432 0. 8077
1989 1994
Band 4 814 1. 3009 3.6020 0. 8950
Band 3 92 2. 418  —25.4510 0. 8665
1992 194
Band 4 92 1. 867  —10.8000 0. 8990
Band 3 927 1. 8% —29 022 0. 9449
1996 194
Band 4 927 1. 5105 —9.1751 0. 8863
Band 3 941 1. 1076 0.234 0. 9259
1998 194
Band 4 941 0. 8148 0. 1652 0. 8481
Band 3 1258 0. 7554 —3222 0. 9663
2000 1994
Band 4 1258 1. 0077 —5.7221 0. 9562
6 6 NDVI
Table 6 Comparison of ND VI over 6 phrases in the mangrove covered areas
ADVI\ 1989 192 1994 19% 198 2000
0. 3428 Q 2487 0.3835 0.4312 Q 3466 0. 3583
0. 3687 0 2847 0. 4402 0. 4820 Q 4026 0. 404
0. 4654 Q0 3853 0. 4961 0. 5287 Q 4544 0. 4528
0. 1199 Q 1240 0. 142 0. 1450 Q 15% 0. 1320
1989 1992 8 2 ,
an, 1992 1989 . .
2000 1998 19 .
. 1996 5
NDVI 1994 ) 1998
. 6 )
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Detection and Analysis of Mangrove Changes with Multi-temporal Remotely
Sensed Imagery in the Shenzhen River Estuary

. 1 e 1 2
LI Tian-hong s ZHAO Zhi-jie , HAN Peng
(1. The Key Laborabory of Water and Seliment Scieices of Mnisty of Eduations Deartment of Environmental Engineering, Peking Universitys
China;

Beijing

2. Dgartment of Water Consavancy and Hydmulic Engineering,

Tsinghua University, Beijing 100084 ~ China )

Abstract: With six phase of remote sensing images covering Shenzhen river estuary, this paper obtained the mangrove

changes in the area over some 10 years. Coupled analysis of the image interpretation results and tidal data revealed that

the mangrove increased in area from 1989 to 1996, and changed litte from 1996 to 2000 in area but changed in spatial

distribution. Binaty coding was applied to the images for the distribution of mangrove at each phase, and the coded image

revealed that the changes are mainly located at the Mipu mangrove conservation region that lies to south side of Shenzhen

river mouth and is under Hongkong administration. Since the image in 1994 had best quality, the other 5 phase of images

were recalibrated to that of 1994 with linear regressive method, and the normalize vegetation index was calculated for each

phase. Though the results of NDVI can not compared because of different image acquisition time, all the six NDVI im-

ages showed that the NDVI values became lage from the edge to center of the mangrove covered area.

Key words: multi-temporal TM imagery; Shenzhen river estuary; mangrove; dynamic change
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