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Abstract

Abstract

Pioneering studies showed a linear correlation between chlorophyll-a
concentration (Chl) and natural fluorescence. FLH (fluorescence line height) was thus
designed to measure the solar-stimulated fluorescence of phytoplankton and then to
retrieve Chl. However, while the current MODIS bands used to estimate FLH were
665.1 nm, 676.7 nm and 746.3 nm, more and more investigations revealed that when
Chl was high reflection peaks centered around 700 nm, rather than the normal Chl
fluorescence peak of 683 nm, occurred. This presented challenges to the application
of FLH in monitoring harmful algae blooms (HAB).

In order to get a better understand of the red-shifted reflection peaks and their
correlation with Chl, remote sensing reflectance (R;) and concurrent chlorophyll-a
(Chl) concentration were measured for various waters.

For Furong pool and Xiamen University reservoir, during most of the time (for Chl
ranging between 6 to 322 mg/m’), the measured R spectra showed a prominent
secondary peak in the far-red region of the spectrum. This was not from fluorescence
alone, but appeared to be caused by the so-called red edge. Following the estimation
of MODIS FLH, we defined a red edge height (REH). It was found that REH was
highly correlated with Chl. In the Furong pool, REH=0.0016lg(chl)-7.8x10°

(R*=0.79, n=41) , and in the XMU reservoir, REH=0.0001chl+0.0002 (R*=0.74,
n=32) .

For two HAB events occurred in Huangqi bay, Fujian, red peak bands were in
689 nm~704 nm. Again REH showed a correlation with Chl (Chl ranged 1~132
mg/m’, R>=0.8) . However, for blooms occurred in Xiamen Bay, Fujian, red peaks
occurred around 690 nm for Chl ranged between 3 and 63 mg/m’. A linear correlation
between FLH and Chl showed but not as significant as that in Huangqi Bay (R’
=0.50) .

For Yundang lagoon in Xiamen, it appeared that FLH was not well correlated

with Chl. This might be resulted from the influence of bottom reflection.
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Abstract

Our results suggested that the red edge might provide a good tool for research and
managers to study and monitor algal blooms in waters where there were dense
suspensions of algal cells. The current FLH products might be hard to be directly used

for bloom monitoring. However, more intensive studies are required.

Keywords : Fluorescence line height; red edge; Chlorophyll; remote sensing

reflectance; inland waters; bloom
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7K R SR AR ) J B A ek A A S B W 1) B KR S R SR A K
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