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Fig 1 Field data sites and sediment grain
size distribution in Bohai Sea
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Tab 2 Variance explained of unary parameters
(%) (%) (%) (%)
1 8. 354 92 826 92 826 8 354 92 826 92 826
2 0. 218 2 417 95 243 0 218 2 417 95 243
3 0. 117 1 305 96 548 0 117 1 305 96 548
4 0. 096 1 063 97 611
5 0. 078 Q0 872 98 483
6 0. 048 0 537 99 020
7 0. 035 0 394 99 414
8 0. 031 0 340 99 754
9 0. 022 0 246 100 000
(Rx D) )
(25 ), ,
, 3 , 93 311%,
96. 854 %
9 )
S = ez 223+ 1. 230F 1+ 0 161F2- 0 113F3 (R= 0 846, RZ: a 716)

F1

B

F2
3

’

F3

Tab 3 Variance explained of binary parameters

(%) (%) (%) (%)
1 8. 398 93 311 93 311 8 398 93 311 93 311
2 0. 205 2274 95 585 0 205 2 274 95 585
3 0. 114 1 270 96 854 0114 1 270 96 854
4 0. 088 0 974 97 828
5 0. 073 0 808 98 636
6 0. 042 0 467 99 103
7 0. 035 0 390 99 493
8 0. 026 0 294 99 788
9 0. 019 0 212 100 000
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Fig 2 Training processes of the NN-based model
(left: unary-parameter NN-based model;
, right: binary-parameter NN-based model)
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Tab 4 Statistics of the principal components models
(R) (R2) (Std. dev) F
Q0 835 0 697 0 828 34 143
Q 851 Q 724 0 802 55 399
5
R2 Sid. dev Tab 5 Predicted values and relative errors of the
i R? principal components models
Std. dev , LnS
4 )
1 Q0 763677 1 70 0936817 1 64 0 878508
2 0 869199 173 0 861115 1 35 0 485436
3 0 982078 125 0272811 0 89 0 093759
? 4 1 039980 2 02 0 942345 1 43 0 375027
? 5 1. 258461 142 0. 17115 1 00 0 205379
6 1 762159 137 0 222545 1 22 0 307667
7 2 147454 2 03 0 054695 2 28 0 061722
8 2 434322 2 48 0 018764 310 0 273455
a= 9 2 767349 1 88 0. 32065 342 0. 23584
ao0l, F Fooi (3,66) 10 3058712 199 0349399 269 0120545
=4 13, Foo(4,65)= 3 65 11 3423659 418 0220916 341 0.00399
F Fa 12 4 018467 4 96 0 234302 328 0 183768
(m’ e m— 1) 7 13 4 246639 1 74 0 590264 304 0. 28414
14 5 179632 4 26 0 177548 4 74 0 084877
0 383809 0 256722
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Fig. 3 Testing error curves of the PCA-based models
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Fig. 4 Training and testing error curves of the NN-based models
(Upper left and upper right: training errors and testing errors of unary parameter model)

(Down left and down right: training errors and testing errors of binary-parameter model)
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Tab 6 Predicted values and relative errors of the artificial neural network models

S ) (%)
( (
1 Q0 004616 0 003013 0 003882 Q0 347172 0. 158983
2 Q 005187 0 003904 0 006989 Q0 247345 0. 347195
3 0 00587 0 004444 0 006549 Q0 24296 0. 115702
4 0 006251 0 008696 Q 00419 0 391188 0. 329698
5 Q 007904 Q0 009747 Q 007174 0 233215 0. 092307
6 0 013421 0 016372 Q0 012496 Q 2199 0 06893
7 0 019974 0 033375 0 013548 0 670925 0. 321716
8 Q 026783 0 040093 0 020826 0 496957 0. 222436
9 Q 037573 0 055126 0 055095 0 467157 0. 466329
10 Q 050458 0 083502 0 074483 0 654884 0. 476131
11 Q 072911 0 027176 Q 079012 Q0 627275 0. 083676
12 Q 132588 0 104616 Q0 148539 0 210971 0. 120304
13 Q 166704 0 237118 0 258999 0 422387 0. 553641
14 Q0 424583 Q0 52347 Q 397016 0 232903 0. 064927
Q0 244427 0. 390374
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Fig 5 Testing error curves of the NN-based models
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Two parameters retrieval models of suspended sediment
concentration of Bohai Sea based on MODIS data

WANG Fang" ?, LI Gue-sheng’
(1 University of Calgary, Calgary, Alberta T2N1N4, Canada;
2 Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: In recent decades, remote sensing has been proven to be an effective method to
retrieve suspended sediment concentration However, most retrieval methods developed
today only based on the direct relationship between suspended sediment concentration and
the remote sensing reflectance which is not reasonable when there is a big difference among
the grain size of the study area Bohai Sea is a relative closure region in which the grain
size of the suspended sediment varies widely. T his paper brought out a new method on the
retrieval of suspended sediment concentration of Bohai Sea, which used both the reflee
tance from remote sensing data and the grain size of the suspended sediment. After analy-
zing the spectrum characteristics of suspended sediment, MODIS data characteristics and
the relationship between suspended sediment concentration and grain size, the unarypea
rameter and binary parameter PCA- based and NN-based models were constructed in Bohai
Sea based on the data collected The analytical results show that when introducing grain
size parameter into the PCA-based models, model’s correlation coefficient was increased
from O 697 to 0. 724, while its predicting error was decreased from 0. 383809 to 0. 256722

This phenomenon also happened in the NN-based models where the predicting error was
decreased from Q 390374 to O 244427. T he stability of the models with a grain size paranm-
eter being also better than the one without the grain size. It is proved that a model’s re
trieval precision and stability can be improved effectively by introducing grain size into the
model T herefore, it§ necessary to add the grain size into the retrieval model in order to
improve the precision of the prediction. Moreover, representative remotely sensed M ODIS
imagery was used to validate the model built in this paper which has the same conclusion
with the previous researches Generally speaking, in Bohai Sea, suspended sediment con
centration in winter low water period is higher than that in summer abundant water per+
od; and high concentration areas are located in Bohai Bay, Laizhou Bay and Liaodong Bay

and their distributions are parallel to the shoreline

Key words: Bohai Sea; suspended sediment concentration; remote sensing; two parameters

model
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Fig.6 Suspended sediment concentration distribution results of Bohai Sea in March,2003
(left) and in August,2003 (right)
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Fig.1 Land use information map of Guangzhou railway station and railway eastern station areas



