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Fig.3 Location of stations in the East China Sea for ocean lidar system measurement
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METHOD AND EXPERIMENT FOR MEASURING SEA SURFACE
CHLOROPHYLL CONCENTRATION USING LIDAR

CHEN Wei—biao, WU Dong, ZHANG Ting-lu, LIU Zhi-shen
(Ocean Remote Sensing Laboratory of State Education Commission, Ocean University of

Qingdao, Qingdao, 266003)

Abstract By measuring the laser induced chlorophyll molecule fluorescence and water molecule
Raman scattering, the sea surface concentration of chlorophyll can be deduced from the fluorescence
normalized by the Raman scattering. An ocean lidar system with transmitter of frequency doubled Nd:
YAG 532 nm laser was developed to measure the concentration of chlorophyll based on the above
principle. An interference filter with center wavelength of 683.7 nm and bandwidth of 20 nm is used
to detect the chlorophyll fluorescence. The Raman scattering is measured by a monochrometer with
center wavelength of 650 nm and bandwidth of 10 nm. The ocean lidar system was installed on
DONGFANGHONG research ship, and was deployed for long track observation in the East China
Sea (27°—32°N, 122°-—129°E) during October and November, 1994. The experiment is one parts
of JGOFS plan of China. The distribution of sea surface chlorophyll concentration of 21 stations was
obtained by the ocean lidar. The measured concentration ranged from 0.15—1.10pg / L. The ocean
lidar system’s result is close to the spectrophotometer’s result, and the correlation coefficient of the
two results is 84%. The error sources of the lidar system are analyzed in the paper,and the big bias
is found in the high concentration. This study showed that the ocean lidar system is superior to the
concentration measurement method in such features as real-time and easy—operation. It can be used
to detect the sea surface chlorophyll concentration in sit and as a simultancous observation
instrument of the ocean color satellite.

Key words Ocean lidar Laser fluorescence Raman scattering Concentration of chlorophyll
Subject classification number P7333



