Influence Of Subsurface Chlorophyll Maxima On The Chlorophyll Derived From The Satellite Data.
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Abstract

Phytoplankton abundance in the water indicated by chlorophyll is an essential parameter used for a better understanding of the climate change, productivity, fish catch, carbon budget and related studies. The depth variations of chlorophyll in water are generally non-uniform in nature and this has implications on the chlorophyll derived from the satellite data. The chlorophyll derived from the satellite is the average of the chlorophyll within the first optical depth, Z90 meters of water column. The first optical depth is where the downwelling solar irradiance falls to 1/e of its value at surface (36.78% light level) and is smaller than the euphotic depth, which is depth at which 1% light is available by a factor of 4.6. We examine here the influence of subsurface chlorophyll maxima in the waters off Goa (India) on the chlorophyll derived from the satellite data. The chlorophyll profiles in these waters exhibit non-uniformity with sub-surface chlorophyll maxima occurring below the mixed layer depth. The mixed layer depths and the depth at which the chlorophyll maxima occur are deeper than Z90. This leads to error in correct estimation of chlorophyll derived from the satellite and applications which use chlorophyll from the satellite data in models such as primary productivity and studies related to climate change and thus will provide erroneous results and conclusions. Our analysis show that the average absolute error estimated considering Z90 to occur at chlorophyll maxima and the actual Z90 for all the water types is about 50% (σ = 65%), with underestimation by 30% (σ = 18%) and overestimation by 60% (σ = 46%). This error is also found to vary inversely with Z90 and hence large error about 71% was observed in the estuaries while it is comparatively less in coastal waters (46%) and in the open ocean.(31%). The mixed layer depth, Z90 and depth at which chlorophyll occur increases from estuary towards coastal waters. The average chlorophyll over Z90 is also observed to vary inversely with depth of chlorophyll maxima.  Average chlorophyll over the Z90 which is as seen by the satellite decreases with increase in Z90.

Keywords: sub-surface chlorophyll maxima, mixed layer depth, coastal waters, estuaries, error in chlorophyll, satellite penetration depth, error from satellite data

