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The effect of suspended sediment on reflectance from freshwater algae

G. QUIBELL

Hydrologieal Research lostiute, Department of Water Allaies.
Private Buag X313, Pretonia 0001, South Afnca

{ Recvwwed 25 Aprdd 1990 an hnal form 16 Quguse J9%0

Abstract.  The elTects of the addition ol sediments on the upwelling radinee from
pure algal cultures is examimed. Upselling reflectance ssenatures foe both alvae
and suspended sediments ure determined by the reflectance ol the particles
themselves, as well as absorbance by the waler surrounding the particles, The
addition ol sediments o pure cultures of algae increased the rellectance at
wavelengths longer than 350 nm. This elTect wis equal for waseleneths longer than
A00 nim, and subtracton of reflectance at 660-720nm 15 suggested as a means of
compensiating lor these ctloets.

1. Introduction

The potential of remote sensing techniques to quantily planktonic aleal popula-
tions has been recognised by several authoes (Grunwild er af, 1988, Huang and Lulla
1986, Lathrop and Lillesiand 1986, Stump( and Tyler 1988). Quantification ol algae in
these studies involved the development of empirical relationships between chlorophyvll
concentrations and radiance meuasured at the sensors. The major drawbiack ol this
approach is that light seattered vut of water forms only a small part of the wial
radiance measured by the sensors (Curran and Novo [988, Kirk 1983). Therelore.
cither radiometric pre-processing is required to remose atmospheric elfects on the
radiance measured (MacFarlane and Robinson 19841, or the upwelling radiance must
be measured in such a way as lo minimize contributions [rom sources other than
those from the constituent under study (Curran and Novo 1988). MacFarlane and
Robinson (1984) have reviewed methods ol correcting [or atmospheric ellects.
Stumpl and Tyler (1988) have recognized the elfects of suspended sediment on
reflectance from algae, and suggest ratios of the red and near infrared wavelengths us
a means of compensating for these ellects. This suggestion was made on the basis of
vector analysis of satellite sensor duta and a conceptual model of chlorophyll ind
sediment reflectance. However, no nigorous analysis ol the elfect of suspended
sediments on rellectance from algae has been done. This letter reports the results of o
preliminary investigation into the changes in rellectance from pure algal culwures
caused by the addition ol suspended sediments.

2. Methods
Upwelling radinnee [rom water samples was mensted wich a LICOR L1800
scanning spectroradiometer fitted with a telescopic sensor Tlis was pluced $0c¢m
above a sample container, and was positioned o provide a nadir view of the water
surface. The container was 30em deep and 10em in diameter, and was painted black
on the bottom (Whitlock er af. 19821, This reduces the etfect of bottom reflectance
DIAT-1TR1 9 5310 ¢ 1990 Taskor & Framos Lid
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