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A program of remote sen ing of water colour at the Institute

of Ocean Sciences, Patricia ay has shown that chlorophyll fluores-

cence, stimulated by direct r scattered sunlight, provides a distinc-

tive signature for the prese4 ce of chlorophyll in near surface

water. The fluorescence provides an increase in radiance from the

water over a 30 nm wide wave ength band of the spectrum centred

at 685 nm. Because of its re atively narrow-band nature, this increase

can he measured in the preseGce of varying broad-band signals from

haze, reflected skylight, ar4 white caps, and has been used for

mapping chlorophyll distribOions from low flying aircraft in a

number of experimental surv5s along the British Columbia coast,

in the eastern Arctic and 0 Mediterranean.

The more commonly used .ignature of chlorophyll in remote

sensing surveys, the green t4 blue ratio, is based on absorption

by chlorophyll and other pioents, of blue light near 440 nm. This

has been used from aircraft fond is currently used in NASA's Coastal

Zone Color Scanner to map c )orophyll distsributions from space.

The two methods were compared in the IOS flights, and the fluores-

cence observations were found to have advantages in reduced sensiti-

vity to atmospheric and wate surface conditions, partly because

of the relative narrowness o) the fluorescence emission, and partly

because of its position at le red end of the visible spectrum.

A study was undertaken to see if the fluorescence signal could

also be mapped from space. It was recognized that there would be

problems with sensitivity and atmospheric effects, but recent develop-

ments in silicon diode sensor arrays and the necessary optics,

particularly focussing holographic gratings, suggest that elegant

and relatively simple soluti ns may now be available.

SPECIAL SESSI  N ON REMOTE SENSING
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Figure	 Calculated radiance contributions for satellite detection

of chlorophyll fluorescence. The water radiance signal

is the strongest fluorescence example from Gower (1980).

The atmosphere is relatively clear with an aerosol optical

depth of 0.04. Nadir viewing, 45 0 solar zenith angle.

and 2.34 gmicm 2 of water vapour are assumed.

A plot of the calculated radiance contributions received by

a spectroscopic sensor on a satellite is shown in Figure 1 for the

wavelength range 620 to 780 nm. The broad increase in radiance,

about 30 nm wide centred at 685 nm in curve W is due to chlorophyll a

fluorescence. Strong absorption by atmospheric oxygen reduces all

components in the band 686.7 to 696 nm. Water vapour and oxygen

absorption occurs from 690 to 750 nm and 760 to 770 nm respectively.

The absorption data is taken from the LOWTRAN 4 and 5 compilations

that omit some weak lines shortwards of 685 nm. The region 620 to 685

nm, however, is relatively clear of atmospheric absorption and the

chlorophyll fluorescence signal can be deduced from changes in the

total signal (curve S) either in the region 640 to 685 nm alone, or

using in addition the clear band centred at 750 nm to define d

baseline above which the extra contribution due to fluorescence can

be measured.

The determination of this baseline of background radiation

at 685 nm,	 remains one of the major uncertainties in measuring lower

fluorescence signals. More data is needed on spectral characteristics

of aerosol	 backscattcr which might be confused with the broad fluor-

escence maximum.

Provided these variations are small, the limitation will be

in the signal to noise ratio that can be achieved by the sensor.
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