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| shall describe devel opnents (if any) in each of the najor
task categori es.

1. Atnospheric Correction Al gorithm Devel oprent.
a. Near-term (bjectives:

(i) Investigate the effects of stratospheric aerosol on
t he behavi or of the proposed atnospheric correction algorithm

(ii) Investigate the effects of vertical structure in the
aerosol concentration and type on the behavior of the proposed
at nospheric correction algorithm

(iii) Investigate the effects of polarization on the
behavi or of the proposed atnospheric correction algorithm

(iv) Begin exam nation of ways to inprove the accuracy and
t he speed of our inplenmentation of the proposed al gorithm

b. Task Progress:

(i) W have added a third layer to our radiative transfer
code to include stratospheric aerosols. A literature search was
carried out and three stratospheric aerosol nodels were sel ected
representing a background stratospheric aerosol, a fresh vol canic
aerosol, and an aged vol cani c aerosol. Conputations of the optica
properties of the aerosol were carried out and radi ative transfer
si mul ati ons have been started.



(ii) A Mnte Carlo code enploying a 50-1ayer atnosphere is
bei ng devel oped to carry out this investigation. It will also
include the effects of a rough surface. W envisage this code will
eventual |y energe as our standard for produci ng pseudo MODI S dat a
with which to test our correction algorithm

(iii) Polarization effects will be added to the code in
(ii); however, probably not during the next quarter.

(iv) In the inplementation of our correction algorithm
extensive | ookup tables are required for each aerosol nodel we
enpl oy. These give radi ances for the various view ng directions
and sol ar positions. The view ng and solar azinuths are
incorporated via a Fourier transform (series). [For a conplete
description, see the MDD S water-| eaving radi ance ATBD.] W have
started to investigate the use of azinuthal interpolation in place
of the Fourier transform This will increase the size of the
tabl es; however, it may increase the speed. Al so, the radi ances
for eight aerosol optical depths were fit to a sinple |inear
expression in optical depth. W found that the fit was greatly
i nproved by using a quadratic expression in place of the linear.
In the inplenentation using the Fourier transform this increases
the size of the | ookup tables by 50%

C. Anticipated Activities During the Next Quarter

(i) Continue radiative transfer simulations to produce
pseudo data. Anal yze the pseudo data by inserting it in the
present inplenentation of the correction al gorithmand exam ni ng
the accuracy of the resulting correction.

(ii) Finish devel opnent of the Monte Carl o code and begin
sinmulations using realistic vertical profiles.

(iii) Begin considerations for adding polarization effects
to the Monte Carlo code in (ii).

(iv) Conplete the study of inproving the speed by carrying
out studies of the timng and accuracy of the Fourier transform
vs. interpolation schemes for incorporating the azi nuthal
vari ations of the radi ance.

2. Wiitecap Correction Al gorithm

a. Near-term (bj ectives: None.

b. Task Progress: None.

C. Anticipated Activities During the Next Quarter: Revise the
t he paper that was submtted to Applied Optics on whitecap
effects.

3. In-water Radi ance Distribution Schedul e.



a. Near-term (bj ectives: None.
b. Task Progress: None.

C. Anticipated Activities During the Next Quarter: None,
progress requires data acquisition at sea. Next opportunity for
such appears to be Novenber 1994.

4. Residual Instrunent Polarization.

a. Near-term (bj ectives: None.

b. Task Progress: None.

C. Anticipated Activities During the Next Quarter: None.
5. Direct Sun dint Correction

a. Near-term (bj ectives: None.

b. Task Progress: None.

Cc. Anticipated Activities During the Next Quarter: None.
6. Prelaunch At nospheric Correction Validation Schedul e.

a. Near-term (bjectives: The objectives of this task are two
fold. First, we need to denonstrate that our atnospheric
correction schene will work to the required accuracy. To effect
this we will apply the algorithmto conmpute the sky radiance in
the blue frommeasurenents in the near infrared. W should be
able to do this to about the same accuracy as | ooki ng downward
from space. Second, we need to study the aerosol phase function
and its spectral variation in order to verify the applicability of
t he aerosol nodels. To effect these requires instrunentation for
nmeasuring the sky radi ance and the optical thickness of the
at nosphere. Such instrunentation is available in our |aboratory
and has been nodified to operate with the relevant MDD S spectra
bands. Qur near-termobjective is to |learn howto invert sky
radi ance to obtain aerosol optical properties, to carry out such
i nversions, and to study the variation of the phase function wth
wavel engt h.

b. Task Progress: W have planned a field trip to Key Wst, FL
inearly April to obtain sky radi ance and ot her aerosol data. Key
West is a small island and was chosen to simulate as nuch as
possi bl e measurenents nade froma ship, i.e., to reduce the
perturbation by the Iand as rmuch as possi bl e.

C. Anticipated Activities During the Next Quarter: W plan
anal ysis of sky imagery obtained at Key Wst for the aeroso
optical properties. W hope this will allowus to identify the
signi ficant experinental and conputational problens involved in



the retrieval process and to begin to address them To retrieve
t he aerosol properties, a nearly perfectly cloud-free sky is
required. |If weather conditions during the first trip are
unfavorable, i.e., the sky is never cloud free, a second trip to
Key West will be carried out in late May or early June.

W are continuing our design of a solar aureol e canera;
however, with the anticipated funding cuts, it appears unlikely
that we will be able to build it.

7. Detached Coccolith Al gorithmand Post Launch Studies.

a. Near-term (bjectives: Conpl ete ATBD.

b. Task Progress: Conpl eted ATBD

C. Anticipated Activities During the Next Quarter: W will
begi n detail ed anal ysis of the backscattering by detached
coccoliths and its dependence on speci es.
8. Post Launch Vicarious Calibration/lInitialization.

a. Near-term (bj ectives: None.

b. Task Progress: None.

Cc. Anticipated Activities During the Next Quarter: None.
9. Single Scattered Aerosol Radi ance and PAR Al gorithns.

a. Near-term (bj ectives: None.

b. Task Progress: None.

C. Anticipated Activities During the Next Quarter: None.

OTHER DEVELCPMENTS

The PI and ot her personnel on the project devoted virtually al
of their effort on the project in January and February toward
revising the Algorithm Theoretical Basis Docunment (ATBD) for
normal i zed water |eaving radiance. The ABTD s for Normali zed
wat er - | eavi ng radi ance (al ong with aerosol products) and detached
coccoliths were delivered to M King on February 28, 1994.



