Guangxi Sciences 2016,23(6) :520~527

:2016-12-30

[DOI]10. 13656/j. cnki. gxkx. 20161230. 002

chttp://www. cnki. net/kems/detail/45. 1206. G3. 20161230, 0934. 004. html

MERIS

*

Water Quality Retrievals from MERIS Satellite Data in

Yangtze Estuary

* ok
b b b b

’ b ’

XIE Mingmei,SUN Deyong,QIU Zhongfeng, WANG Shengqgiang.LU Ying,
WU Chenying. YE Zhipian, YUE Xiaoyuan

( ,

210044)

(School of Marine Science, Nanjing University of Information Science & Technolgy, Nanjing,

Jiangsu, 210044, China)

:[ )| .
[ 1 2011 5 30
a
. R*  0.837,
(MAPE) 58.2%.
R*  0.552,RMSE  0.486 mg*m °,
MERIS , a
a MERIS
:P731. 14 (A

’ [l

. [ )| ) (634~644 nm)
(RMSE)  0.226 mg* L ',
, (650 nm/644 nm) ,
MAPE  66.2%. 2011 5
) a

:1005-9164(2016)06-0520-08

Abstract;[Objective]In order to grasp the distribution map of water quality parameters more
accurately,we evaluate the estuary which has complex dynamical system. [MethodsJAfter using
30 in situ remote sensing reflectance data collected in May 2011 and trying many kinds of band

combinations and function forms,the optimal empirical models for chlorophyll-a concentration

and total suspended matter concentration were established. [ResultsJFor total suspended matter
concentration Quadratic function model by band difference(634 ~ 644 nm) performs best, of
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which coefficient of determination (R*) is 0. 837
and root mean square error (RMSE) is 0. 226
mg * L', In the model validation,the mean ab-
solute percentage error(MAPE) by using the in-
dependent dataset shows a value of 58.2%. For
chlorophyll —a concentration, quadratic function
model by band ratio (650 nm/644 nm) performs
best,of which coefficient of determination (R*)
is 0. 552 and root mean square error (RMSE) is
0. 486 mg* m °. In the model validation, the
mean absolute percentage error (MAPE) by u-
sing the independent dataset shows a value of
66.2%. The MERIS satellite data in May 2011
were evaluated by the models,and the distribu-
tion map was obtained for spatial concentration
of chlorophyll-a and total suspended matter of
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the Changjiang Estuary through simulation. There was a trend that the concentration of chloro-
phyll-a decreased gradually from the estuary to the sea.and the maximum value appeared in the
Zhoushan Islands. The concentration of total suspended matter reduced stepwisely to the sea.
[ Conclusion]As is shown in the evaluation parameters,the total suspended matter concentration
model has accurate effect in retrieve water quality while the chlorophyll-a concentration model
has lower effect.

Key words: chlorophyll-a concentration, total suspended matter concentration, MERIS, remote
sensing algorithm
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Table 1 Calibration accuracies R> and RMSE of multiple models
R? RMSE
Model type Mathematical form Model equation (mg+ L1
Linear polynomial lg(y) =28. 38x+0. 808 0. 557 0.362
Near-infrared single band Quadratic polynomiac  lg(y)=—0.402. 3+ 55. 35x+0. 4401 0.585 0.361
Power lg(y) =09. 844204997 0.576 0. 354
Exponential lg(y) =1.033e!" 0= 0.518 0.378
Linear polynomial lg(y)=—1289x+2. 385 0.815 0.234
Band difference Quadratic polynomiac  lg(y) =—537700x% —770. 52+ 2. 337 0. 837 0. 226
Exponential lg(y) =2. 362¢ 58562 0.765 0.263
Linear polynomial lg(y)=1.193x+0.5765 0.769 0.261
Band ratio Quadratic polynomiac  lg(y) =—0. 26042%+1. 671x+0. 395 0.772 0.267
Power lg(y) =1. 802 5247 0.772 0. 260
Exponential lg(y) =0. 8482¢0- 7002 0. 750 0.272
Linear polynomial lg(y) =12890x+2. 385 0. 815 0.234
First-order differential Quadratic polynomiac  lg(y) =—537700002>47705x+2. 337 0. 837 0.226
Exponential lg(y) =2. 3620858 0.765 0.263
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Table 3 Calibration accuracies R*> and RMSE of multiple models
R? RMSE
Model type Mathematical form Model equation (mg+*m™ %)
Linear polynomial lg(y)=87.06x+0. 742 0.548 0. 474
Combination
Quadratic polynomiac lg(y) =—13572>+63. 48x+0. 6847 0.552 0. 486
Exponential lg(y) = —0.01042¢ 211 1= 0. 190 0. 634
Linear polynomial lg(y)=44.26x—43.52 0.548 0.474
Band ratio
Quadratic polynomiac lg(y) =—382. 42® +796x—412.9 0.552 0. 486
Power lg(y) =0.774321%%° 0.248 0.611
Linear polynomial lg(y) =2258x+0. 5649 0.524 0. 487
First-order
differential Quadratic polynomiac Ig(y) =1198000a?4+2860x+0. 5844 0.530 0. 500
Exponential lg(y) =0. 46986798« 0.261 0. 606
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Fig. 7 Regression fitting of the Quadratic function mod-

el by band ratio
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Fig. 8 Accuracy test of total suspended matter concentration
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Fig. 9 Accuracy test of chlorophyll-a concentration
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