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ABSTRACT

In the last quarter several mlestones were acconplished.
Benchmark data and software to test cloud properties algorithns
were delivered to and successfully inplenented by SDST.

Consi derabl e progress was made toward a benchrmark data set and
software for the cloud mask. In an August neeting of the MOD S
cloud mask team the algorithmwas sinplified, validation

strategi es were considered, and ATBD rewiting was begun. Two new
menbers of the UWMIDI S teamwere hired, Liam Qum ey, who wll

wor k on at nmospheric profiles, and Dan LaPorte, who will assi st
with the infrared calibration.

TASK OBJECTI VES

Software Delivery. doud Properties (tenperature, anount, and
phase) software has been prepared with benchmark data sets (from
H RS and MAS) and delivered to SDST third quarter of 1994. d oud
Mask software and benchmark data (from AHVRR and HRS) will be
sent fourth quarter of 1994. Atnospheric Profiles software wll
be sent first quarter of 1995.

Revi sed ATBDs. Based on the peer review of May 1994 and
continuing MAS, AVHRR, H RS, and GCES cl oud investigations, the
MODI S d oud Mask ATBD (version 1) will be revised. The revised
ATBD wi || be redrafted and submtted in the fourth quarter of
1994. The d oud Properties and Atnospheric Profiles ATBDs wil |
al so be strengthened with nore on validation.

Al gorithm Definition. Processing and testing of the cloud
paraneter al gorithms (mask, tenperature, phase, height, and
anmount) will continue using the MAS (MDD S Ai rborne Sinul at or)
data already at UW Al gorithns for atnospheric total columm
anmount (ozone, precipitable water vapor, and stability) and
profiles (tenperature and noisture) will be devel oped using the
H'RS (H gh resolution Infrared Radi ati on Sounder) data fromthese
field experinents and beyond.

d obal doud Study. Pre-MXOD S cloud studies will continue via the
gl obal cloud census with HHRS data nowin its sixth year.

MDI S Infrared Calibration. The approach of validating MDD S

radi ances using the MAS and H'S (H gh-resol ution Interferoneter
Sounder) instrunments will be tested this com ng January on GCES- 8.
The calibration of the MDD S infrared channel s requires adequate
testing before |aunch to characterize detector non-Ilinear



response, stray radiation, and angl e dependence of background
radi ation.

WORK ACCOVPLI SHED

Software Transfer. The cloud top properties beta software and
H RS benchmark data set were delivered to the SDST and
successfully inplenented on the TLCF.

Data |ssues. A significant effort was put forth in the | ast
quarter in determning ancillary data set requirenents and
estimating conputer processing and data vol une requirements for UW
MODI S products, in naking the input scan cube MODI S data
conpatible with Wsconsin Tool kit routines and gaugi ng user
concerns regarding our MODIS | evel 2 products. The ancillary data
sets were submtted at the MOD S Test Data Wrkshop at Fl at head
Lake, Montana. The conputer processing and data vol unme estinmates
and product abstract descriptions were delivered to the SDST

Wrk has begun to incorporate scan cube data as a format that can
be mani pul ated by the Wsconsin Toolkit. This will allow

W sconsin Tool kit routines to be used in science data production
software. The issue of final user products versus investigator
products has been raised. It is likely that an investigator may
wi sh to save supporting product information for research or

val i dation purposes that a user would not need or want. A
proposal to create a new file type that woul d be archived,

avai lable only to investigators and include this supporting data
has been nmade to the SDST. The final product file available to
the public would include only the MODI S paraneters defined in the
product abstracts.

G oud Mask. The O oud Mask Team nmet in Madi son, W on August 30
and di scussed nodifications in response to the peer review. This
i ncl uded the spectral channels, the output format, the al gorithns,
the ancillary data, and the validation activities. The nask at
500 nmeter resolution was waived; it was felt that the 250 neter
mask woul d all eviate the need for a 500 neter nmask. The spati al
coherence tests were placed last in the processing chain of the
algorithm they will be used infrequently due to the |arge

i nherent processing |load. Validation with ER 2 canpai gns, ground
canpaigns with all sky cameras, and conparison with ASTER were

di scussed. Quality control was al so discussed; nonitoring

consi stency of cloud detection with various tests, performng
regi onal statistics, keeping cloud detection |ndependent of
satellite vieM/angIe, and correlating with SST and QLR

determ nations. A revised ATBD will be distributed in Novenber.

The CERES teaminstalled the Satellite |Inage Visualization System
(SIMS) at the UWSCF. This cloud nask tool has been used to
generate masked i mages from MAS and AVHRR data sets using

conbi nations of visible and infrared threshold tests. This tool
will be extrenely valuable in defining and testing many of the
MODI S cl oud mask al gorithns.



d obal doud Studies. An autonated nethod of nonitoring various
climate paraneters has been devel oped. The CHAPS (Col | ocated H RS
and AVHRR Products) al gorithmwas i1 nplenmented during the nonths of
July 1993, January 1994, and July 1994. Radi ance neasurenents
fromthe AVHRR and H RS/ 2 instrunments aboard NOAA-12 were used in
conjunction with forecast nodel output fromthe National

Met eor ol ogi cal Center (NMC) to produce gl obal distributions of
cloud altitude and anmount, the spectral greenhouse effect of

at nospheric water vapor, and spectral cloud radiative forcing. By
coll ocating the high spatial resolution AVHRR (GAC) data within

H RS/ 2 footprints, scene honogeneity nmay be assured while
preserving the high spectral information of the H RS/ 2 instrunent.
Steve Ackerman and Rich Frey are the leading this effort.

Tri-spectral Coud Phase Algorithm Kathy Strabal a continued

i nvestigation of the effectiveness of the 8-11 mcron versus the
11-12 mcron brightness tenperature difference technique for

di scerning cloud phase. This effort is now focused on gathering
coi ncident data for validation purposes.

MAS cl oud paraneters. The COp slicing algorithmis being adapted

to MAS data for testing MDD S cl oud height and effective
emssivity products. The software has been applied to MAS data
and the results are under analysis. 5 kmby 5 km boxes of MAS
data are being used to enulate the application to MOD S dat a.
Early tests show that the results are vulnerable to weak 13.3
mcron signal to noise. Results were inproved by expandi ng the
domain (essentially a spatial average) for the warm and col d
tenperature determ nation such that 13.3 mcron and 11.0 m cron
signal to noise were roughly equivalent. However, expansion of
the domain has the effect of reducing the natural variability in
the data and thus the signal for the COp height and em ssivity
determnation as well. This issue nust be investigated further.
An adj ustnent of the domain size as a function of the total
variability of the target box may be a useful approach for
isolating the natural variability frominstrument noise. Wien the
MAS 50 channel digitizer conmes on line, MAS 13.8 mcron data will
al so be incorporated into the height/em ssivity determnation.
Thi s channel is desirabl e because surface radi ance, a source of
significant variability, is obscured by strong COp absorption.

Signal to noise inprovenment in this channel will also be required.

SCAR Activities. NMAS SCAR-C (California) flights and activities
were supported by Chris Meller, Elaine Prins, and Kathy Strabal a
from Septenber 21 through Cctober 7, 1994. Satellite imagery
interpretation and weat her forecast information was provided for
all days of the experinment. This included analysis of MAS data
collection conditions and wildfire identification (using GOES-8

i mager data) in support of mssion planning. MAS SCAR-C m ssions
were flown on Sept. 21, 22, 27, 30, Cct. 5 and 7. Data scenes

i ncluded controlled burns, wldfires, snoke plunes, snoldering and
post-burn areas. Several flights were coordinated with the

Uni versity of Washington G 131A (snoke plune in situ, CAR



radi oneter, etc.). On MAS flight days, GOES-7 and GOES-8 data
were archived at CI MBS, University of Wsconsin.

Rl SC6000 Workstation. An Exabyte 8505 external tape drive has
been added to the workstation. This drive is being used to read
MAS data sets directly into the workstation, saving cost and tine
of reading the data sets through the IBM nmainframe. Wth this
addition, the workstation is now self contained for MAS data
processing (in MIDAS format), product generation, and anal ysis.
In the future, all new MAS products will be devel oped on this
workstation and it will serve as a tenplate for setting up

addi tional MOD S project workstations at Cl M5S.

MAS FY95 Flights. Plans have been devel oped for conbi ned MAS and
H' S i nstrument underflights of GOES-8 in January 1995. The inter
conparison of these three instrunents will test techniques in
preparation for post-launch validation of MODIS infrared
calibration. Qher objectives with the data set include cloud
properties (height, emssivity, particle size, and thernodynam c
phase) and cirrus detection (MAS 1.88 mcron channel). In
preparation for these flights, MAS is being integrated with a 50
channel 12 bit digitizing system replacing the old 12 channel 8
bit system Data collection will include clear and cl oudy scenes
in both warmand col d sector atnospheres. Additional fiscal 1995
MAS flights (cloud properties, masking) are tentatively schedul ed
for summer 1995.

Aerosol Detection. The manuscript entitled "Satellite renote
sensi ng of H2SO4 aerosol detection using the 8 to 12 micron w ndow
regi on: applications to Mount Pi natubo” by Ackerman and Strabal a
was published in the Septenber issue of the Journal of Geophysica
Research. Oiginal investigations of the 8-11 m cron brightness
tenperature difference aerosol signal were devel oped using H RS
March t hrough Novenber 1991 data sets. This processing is being
expanded to include 2 years of data for conparison with optica
dept h nmeasurenents from anal yses of sol ar beam observations from
Mauna Loa, Hawaii by El sworth Dutton

Infrared Calibration. A technique to calibrate one sensor wth

t he bl ackbody from another was successfully tested with GOES and
Met eosat data (as part of another programat UW. By matching
enpirical distribution functions of the raw counts from col | ocat ed
data, the distribution of Meteosat counts is matched to the
distribution of GOES counts (assumng there is sufficient
variation in the scene so that as nuch of the range of possible
counts is involved). Then with M3 counts matching G 7 counts, M
3 counts are correlated with G7 radiances (via linear fit). G7
radi ances are converted to M3 radi ances by correl ating cl ear sky
forward cal cul ations for the given atnospheric state and the
respective spectral response functions. Then M3 radi ances
calibrated wwth the G 7 bl ackbody can be conpared with the
operationally calibrated radi ances. For several different cases,
the nean difference for the tenperature range was 0.5 C and the
standard devi ati on about that nean was about 0.5 C



PROBLENMS
Too much work, too little tine.
MEETI NGS

UW host ed the cl oud mask team neeting in Madison, W in Aug 1994
attended by scientists fromLaRC and Sout h Dakota School of M nes
and Technol ogy.

Paul Menzel presented the O oud Mask ATBD to the assenbled MOD S
scientists at the neeting in Flathead Lake, MI in Sep 1994.

Paul Menzel presented at the Calibration Team Meeting in Cctober
1994 the technique for inter calibration of satellite sensors
nment i oned above and al so expressed some concerns on vacuumtest
characterization of background radiation and stray |ight.

Paul Menzel, Chris Meller, Kathy Strabal a, and Dan LaPorte
attended the MODI' S Sci ence Team Meeting in Cctober 1994. The
initial version of the MOD S cloud nask was presented by Paul
Menzel at the plenary. Kathy Strabala presented the tri-spectra
cl oud phase technique to the Atnospheres G oup.



