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Effect of Typhoon NALGAE on the Distribution of Phytoplankton
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Abstract Optical property of phytoplankton is studied based on the physical and biological properties in China
Sea. A new algorithm, combined with global system for mobile communication model and fluorescence model, is
applied to retrieve the phytoplankton information. In the algorithm, twice optimization procedure is performed
to get the best results. This combined algorithm is applied to simulate the underwater light field by using
Hydrolight. The comparison of the sinulation results and synthetic data shows that the algorithm is effective to
retrieve the optical information of phytoplankton. In addition, by using optical satellite data (MERIS) and the
dynamic parameters, the impact of NALGAE on phytoplankton distribution is analyzed. The result shows Ekman
pumping is one of reasons for the ocean color anomalies.
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Fig.1 Flowchart of the algorithm retrieving the chlorophyll concentration
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Table 1 Parameters in the model
Wavelength /nm 412 443 490 510 555 620 665 681 709
a, /m™’ 0.00456 0.00707 0.015 0.0325 0.0596 0.27358 0.429 0.4796 0.7255
o, /(m*-mg™) 0.00665 0.05582 0.02055 0.0191 0.01015 0.00975 0.01424 0.02215 0.00161
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Fig.2 Reflectance for different chlorophyll levels simulated by Hydrolight software
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Fig.3 (a) Total particulate absorption coefficient, including algal and non—-algal particles; (b) calibration diffuse

attenuation coefficient
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Fig.4 Relationship between the retrievals of Fluorescence & GSM and Hydrolight. (a) 1st—optimization; (b) 2nd—optimization
™ 1073
: L]
2
g 104+ . 4 . °
%10-57 *
o
= e
E 1061 ®e
8 °® °
A~ 107 % . o
L ® | 1 | 1 | 1
5X 107 5X10°¢ 5X10° 5X10*
Residual optimization 1
&5 Sk PR L iR 22
Fig.5 Absolute error during the twice optimization
1] 1 .
201 ! 0 E :
Ly .
0F + + e + - —
; ; T T '
2-20+ T
< f [
_40-
. . lﬂh optimization
—60 ‘ ‘ ‘ ° 2nd optimization
620 665 683 709

A/mm

P 6 D0 A3k T U 2 A A B0 B A A X 12 22 20 AT

Fig.6 Relative error on each wavelength during the twice optimization
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Fig.7 Chlorophyll distribution retrieved by Fig.8. Ekman pumping velocity

Fluorescence&GSM algortihm
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