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Study on Algorithm of Chlorophyll Concentration Retrieval in
Bohai Bay Based on TM Data
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(Tianjin Key Laboratory of Marine Resource and Chemistry,College of Marine Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457 ,China)

Abstract: Ocean chlorophyll concentration has become the most basic indicators of measure of phytoplankton biomass and
eutrophication. This paper established the inverse model of the Bohai bay chlorophyll concentration using the remote sensing
data of Landsat-5/TM and the measured data on April 13,2005. Firstly the TM data were preprocessed by geometric
correction and atmospheric correction,the 9 kinds combined band models of TM image were built up to calculate
respectively,then using the measured data and the result of model calculation,the regression equations was created ,the band
combination of (tmy — tms) / (tm4 + tm;) was selected ,which R? (fitting) and R (relevance) is the largest. Last the chlorophyll
concentration was retrieved using the above band combination. The relative error of the inversion results and measured data
shows that 4 and 3-band combination is appropriate to establish the regression model for the inversion of the Bohai bay
chlorophyll concentrations.
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Tab.l1 Band combinations regression equation
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(tmy — tms) / (tmy+tm3) a Inp=3.948 + 11.621a + 20.9934° 0.373 0.610
(tm, — tmy) / (tm, + tmy) b In p =2.645 - 3.096b + 9.2271 0.214 0.463
(tm; — tmy) / (tm, + tm,) c In p=6.001 - 15.099¢ + 15.733¢ 0.210 0.428
tmy/tm; d In p = 4.027 - 4.990d + 3.9054" 0.073 0.270

tmy/ (tmy+tmy) e Inp= -16.403 +85.771e - 97.012¢ 0.038 0.195
(tm, + tmy) / (tm, + tms) f In p = 2.690 — 0.842f+ 0.142f 0.030 0.173
(tm, + tms) / (tm; + tm,) g Inp=—0.859 + 7.452g — 4.043¢ 0.032 0.179
(tmy — tm;) / (tmy+tm;) h In p=3.693 + 21.662% + 94.1264* 0.104 0.323
(tm,; — tm;) / (tm; + tms) i Inp=35.200-21.162i + 41.4217 0.013 0.114
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Tab.2 Chlorophyll concentration inversion and error analysis

p sl (mg-m™) In p s FILE PIXEL {H In p s p sl (mgrm™) FXTRZE/%
12.25 2.5055 -0.143 27155 15.111 9 23.36
11.37 24310 -0.271 2.340 5 10.386 0 8.65
21.32 3.059 6 -0.127 2.8107 16.622 0 22.04
15.62 2.748 6 -0.224 2.3982 11.003 8 29.55
15.65 2.750 5 -0.200 2.463 5 11.746 1 24.95
14.05 2.6426 -0.413 2.729 3 153219 9.05

9.03 2.200 6 -0.253 23516 10.502 7 16.31

9.09 22072 -0.262 23443 10.426 4 14.70
11.51 24432 -0.204 24510 11.599 5 0.78

2.98 1.091 9 -0.351 2.4554 11.650 9 290.97
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Fig.1 Chlorophyll concentration gray value map
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