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Table 1.  Band centres and bandwidths required, as a minimum, for high quality observation of biological
variables from remote sensing.

Band Centre Bandwidth Purpose

438-448 nm 20 nm                       chl (low-medium concentration)
        485-495 nm 20 nm                       chl (medium-high concentration)
        550-565 nm 30 nm                        chl (all concentrations/sediment turbidity)
        744-757 nm 40 nm                        aerosol characterization
        855-890 nm 40 nm                        aerosol characterization
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Figure 1.  Combined ocean coverage (in percent) by multiple satellites of the same design for one day.  The
satellite/sensor is SeaWiFS-type: noon descending node, 705 km altitude, scan width 45o, with a tilt capa-
bility.  The satellite orbits differ only in the mean anomaly, which is set to produce average combined
coverage.  In this analysis, sun glint and clouds obscure observations of the ocean surface, producing the
low estimates of ocean coverage.  Sun glint is computed from climatological wind speeds as a function of
viewing and solar geometry with respect to the satellite orbit.  The sun-glint threshold is set to about four
times the SeaWiFS Noise Equivalent Delta Radiance (NE L). This is an extreme estimate of sun glint
contamination. However, sun glint can confuse the determination of aerosol characteristics, especially
when the aerosol radiative characteristics are very different from those of sun glint, which may cause
significant errors in chlorophyll retrieval.  In the context of using data from multiple satellites, such possible
errors need to be identified so they can be eliminated from the merged data set.  Thus this estimate of sun
glint supports the multi-mission application.  Clouds are derived from global six-year climatology.
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Table 2. Summary of technical differences between absorption-based and fluorescence-based signals of
chlorophyll-a.

                 Absorption-based signal                                         Fluorescence-based signal

  Non-linear function of chl-a Often linear function of chl-a

  Algorithm sensitivity greatest at low chl-a Algorithm most effective at high chl-a
  concentrations concentrations

  Algorithm vulnerable to C-DOM absorption Algorithm little influenced by C-DOM absorption

  “Penetration depth” high in the blue-green “Penetration depth” low in the red part
  part of the spectrum  of the spectrum

  Atmospheric correction very critical Atmospheric correction less critical

  Potentially, information on C-DOM Distinct signal, unconnected to other
  and suspended sediments retrieved substances of interest
  as a by-product
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Table 3. Spectral band centre wavelengths (nm) and bandpass (Full Width at Half Maximum (FWHM),
nm) of existing and proposed broad-swath ocean-colour scanners against the minimum Case 1 band
requirements proposed in IOCCG Report No. 1 (1998).

 IOCCG  SeaWiFS   MODIS    OCM    MERIS    OCI   OSMI    GLI    POLDER-2
 Band No.

 1 (865 nm)  865/20   870/15    865/40    870/20    865/40       865/40    865/20    865/40

 2 (750 nm)  765/20   748/10    765/40    779/14    749/10    763/10

 3 (710 nm)    709/9        710/10

 4 (560 nm)  555/20   551/10    555/20    560/10    555/20   555/20    565/10    565/20

 5 (490 nm)  490/20   488/10    490/20    490/10    490/20   490/20    490/10    490/20

 6 (440 nm)  443/20   443/10    443/20    442.5/10    443/20   443/20    443/10    443/20

7 (410 nm)  412/20   412/10    412/20    412.5/10    412/10
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Figure 2.  Hypothetical one-day and four-day estimates of ocean coverage (percent) using six global
ocean-colour sensors flown or planned in the next half-decade.  Actual coverage patterns will depend
upon launch sequence and other details.  OCTS is no longer functional, but is included here to show
general combined coverages by multiple satellites.  Coverage is computed after removal of areas contami-
nated by excessive sun glint (see Figure 1), and by cloud cover.  Clouds are allowed to change on a daily
basis only.  Greater coverage is possible within one day if clouds are allowed to change within the day, but
the increase is not expected to be large.  Coverages by the individual missions are shown at the bottom,
followed by combined coverage from the previous mission, and then the next previous mission, and so
forth.  This enables one to evaluate the effects of losing an earlier mission and to understand individual
coverages.
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Figure 3.  Increases in coverage by latitude using combined data from SeaWiFS and MODIS-PM (from
Gregg and Woodward, 1998). Individual mission coverages are not equally distributed about the global
ocean surface, and the combination of data can vastly improve coverage in regions missed by one or
another satellite.  In this case, coverage increases are shown as percent, rather than a percent coverage of
the ocean, e.g., a 10% increase means 10% greater coverage than that achieved by SeaWiFS alone.
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Figure 4.  Maximum time difference (local time) at co-located points by MODIS-PM and MERIS, showing
the large spread in temporal observations that is possible using different satellites (from Gregg et al.,
1998).
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