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a) (bjectives:

The al gorithm devel opnent activities at USF continue. W
continue to refine our version 1 ATBDs(Al gorithm Theoretical Basis
Docurent) and will submt themto major journals for publishing.
VW will also participate on cruises planned for data coll ection.

b) Task Acconpli shed:

1. An R'V SUNCOASTER crui se was nmade from Tanpa Bay to the
Cape San Blas area along the Florida west coast between March 13
and 21, 1994. Tasks included partitioning of the absorption
coefficients of water sanples, taking CDT and chl orophyl |
fluorescence profiles, and collecting renote sensing refl ectance
data for this cruise. Pigment and in-water optical neasurenents
were made by crui se col | aborators.

2. Arenote-sensing reflectance nodel by Lee et al. (1994)
has been accepted for publication by Applied Optics. An additiona
9 papers have been presented at National neetings or submtted for
publ i cati on.

3. Three version 1 ATBDs were conpleted and submtted to
the ECS Project Science Ofice:

3-1. Determning chlorophyll a concentration and
gel bstof f of absorption coefficient for radi ance data.

3-2. Calculating surface PAR(photosynthetically
avai | abl e radi ati on and | PAR(i nst ant aneous PAR).

3-3. Calculating clear-water epsilons.

Based on a sem -anal yti cal nodel of renote-sensing
reflectance (Rrs), Lee et Al. (1994), a prelimnary al gorithmfor
chlorophyll a and gel bstoff paraneterized for the Qulf of Mexico
has been devel oped and tested. This bio-optical algorithm
utilizing the SeaWFS wavebands centered at 412, 443, 490, 555,
and 670 nmis used to estinmate chl orophyll a concentration ([ Chl
a]) and gel bstoff concentration, represented by its absorption
coefficient at 400 nm (ag(400)).

The Rrs nodel has nunerous paraneters that cannot be fixed
and applied to the entire globe; i.e., they maybe sonmewhat site-
and season-specific. Extensive field data sets are needed to all ow
seam ess nodi fication of the nodel paraneters with tinme and space.
The changes required will be due nostly to changes in the dom nant
pl ankt on groups present and the subsequent effects on bio-optical
paranmet ers such as pi gnent packagi ng. Additional cruises to the
I ndi an Ccean and Sout h China Sea planned for the com ng year to
eval uate changes to these paraneterizations for |ow | atitudes.

H gh-latitude data from60o Nin the Atlantic will be used in the
nodel nodification for higher |atitudes.

Phot osynthetically avail able radiation, PAR is a nmeasure
of the photon flux of quanta available in the wavel ength range
(350 - 700 nm where light-harvesting pignents of plants are



capabl e of absorbing and utilizing light. |Instantaneous PAR or

| PAR is a neasure of this variable just bel ow the sea-surface as
MODI S passes over. Since skylight has a different radi ance
distribution than sunlight, its effective penetration angle bel ow
the sea surface differs fromthat of sunlight. It averages about

320 while sunlight penetrates at angles fromQ00 to the critical

angl e (48.59), depending upon tine of the day, |atitude, and
season. Since skylight differs markedly in color fromsunlight,
and travels a different slanted path length to depth, and since
light attenuation with depth is spectrally dependent, each nust be
separately designated at the surface in order for nodels to
accurately calcul ate PAR(z) at depth fromtheir sum For this
reason Surface | PAR shoul d be designated spectrally for each of
its sky and sol ar conmponents. The ATBD submtted for this task has
been | argely based upon G ee and Carder (1990) with nodifications
based upon vari abl es provided by MDD S data products.

In the oligotrophic ocean (found typically between 350 N
and S), where chlorophyl|l a concentrations are |less than 0.25 ny
m 1, the renote-sensing reflectance, R's, and nornalized water-
| eavi ng radi ance, Lwn, can be predicted with only a small error
for wavel engths | onger than about 500 nm (Gordon and d ark, 1981).
Under these conditions the aerosol radiance for wavel engt hs | onger
than 500 nm can be determ ned. For large, iron-rich desert dust
particles, the ratio of aerosol reflectances at 550 nmand 670 nm
n(550, 670), has been found using CZCS data to decrease to 0.9 and
bel ow, as opposed to nore typical values of 1.0-1.5 for snall
non-iron-bearing aerosols. n(550,670) has strong dependence on the
iron content of aerosols. Thus, the primary purpose of this
algorithmis to use a nmeasured cl ear-water epsilon value for the
MODI S wavel engt hs 531 nm and 667 nm n(531, 667), over clear waters
to estimate aerosol iron content. In addition, for regions where
n(531,667) < 1.0, chances are the standard MODI S Lw ~) val ues at
shorter wavel engths will be suspect due to the bl ue-absorbing
aerosols. A second purpose of this algorithmis to recal cul ate
such suspect Lw~) values using the clear-water epsilon technique.
Lastly, since these effects probably won't be discernable from
Angst rom exponents derived using ratios of |onger wavel engt hs
(e.g. 670, 750, 870nm, n(531,667) can al so provide a check on the
Angst rom exponent derived using only red and infra-red
wavel engt hs.

The net hod for obtaining clear-water epsilon values have
been thoroughly docunmented in the CZCS literature, and no
significant alterations to this earlier approach have been
applied. W did nodify the values of the normalized water-I| eaving
radi ance at 520, 550, and 670 nmfor CZCS to the slightly
different MODI S bands by nmeans of the water absorption curve (note
that | ow chl orophyll waters, water is the dom nate absorber).

The output product inits sinplest formw |l be n(531, 667)
maps that scientists can use to evaluate the iron content of
aerosols over clear waters (nostly 350 latitude) and to flag
potential problens with Lw val ues cal cul ated usi ng Angstrom
exponent - based extrapol ations fromthe infra-red for aeroso
radi ance values in the visible. These would typically be used



with La(667) to estimate total iron content/flux of aerosol
clouds. Wiile 4 km spatially binned n(531, 667) data woul d be
sufficient for nost science interests regarding iron fl ux,
di agnosi ng potential problens with the Lwfield may require full-
resol uti on dat a.

4. In AQJ, 1994 Ccean Sciences neeting in San D ego,
Calif., Feb. 21-25, 8 presenations were presented by the
i ndividuals of our group. The list is provided in section
d.
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