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From Data to Products to Weather Forecasting and Al
Quality Monitoring: Direct Broadcast at Its Best

Example projects/Tools/Systems for Direct Broadcast
Community:

IMAPP — International MODIS/AIRS Processing Package

IPOPP — International Polar Orbiting Processing
Package

DBCRAS - Direct Broadcast version of CIMSS Regional
Assimilation System

IDEA-I - Infusing satellite Data into Environmental air
quality Applications-International

International Remote Sensing Training Workshops
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From Data to Products to Weather Forecasting and Ai
Quality Monitoring: Direct Broadcast at Its Best

Example projects/Tools/Systems for DB community:

IMAPP — International MODIS/AIRS Processing Package



Past, Current and Future International Polar Orbiti ng
Satellite Processing Package
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NPP/NPOESS
CrlS
VIIRS
ATMS

OMPS
Others

ITPP-International TOVS PP
|APP-International ATOVS PP
IMAPP-International MODIS/AIRS PP
IPOPP-International Polar Orbiter PP
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_ International MODIS/AIRS Processing Package
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IMAPP (International MODIS/AIRS Processing Package)

IMAPP is a software package which was developed for the
NASA Earth Observing System (EOS) DB community for
processing real-time data from the Aqua and Terra satellites
IMAPP software is freely available, portable, efficient, simple to
Install, and easy to use

IMAPP currently delivers MODIS (Collection 5) retrievals of
cloud mask, cloud properties (height, temperature, emissivity,
phase), atmospheric T, Q profiles, total precipitable water, total
ozone, stability, aerosol optical depth, sea surface temperatures
and AIRS/AMSU/HSB Level 1 and Level 2 profiles.

IMAPP is currently in use at over 75 ground stations in 40
countries around the world, including Germany, Italy, Japan,
China, Russia, Korea, Thailand, Australia, United Kingdom,

Norway, Singapore, India, South Africa and the United States.
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NASA funded International MODIS/AIRS Processing

Package (IMAPP)
Builds upon our previous experience with
 ITPP (International TOVS Processing Package) since 1985
* IAPP (International ATOVS Processing Package) since 1998

Purpose: To allow DB users capabillity of producing EOS products
IMAPP is derived from the operational EOS processing software
developed at NASA GSFC and JPL, and has been modified to be
compatible with direct broadcast data. The main differences betweer
IMAPP and the operational software are:

e portability,

* wherever possible, the reliance on toolkits has been eliminated,
 the IMAPP processing environment is greatly simplified,

e overpasses of arbitrary size may be processed.

New IMAPP web page and download interface:

http://cimss.ssec.wisc.edu/imapp 7



Current IMAPP Status

MODIS products (Collection 5)

— cloud mask (MOD35), cloud properties (MODOG6CT) - height,
temperature, emissivity, phase

— atmospheric profiles (MODO7) T, g, tpw, total ozone, stability

— aerosol optical depth (MODO04)

— sea surface temperatures (Jim Davies not MOD28)

— near-infrared water vapor (Peter Albert, Ralf Bennartz not MODOQ5)
MODIS utilities

— creating true color images tutorial

— Visualization software (McIDAS binaries for automatic quick look
product creation)

AIRS products
— AIRS/AMSU/HSB Level 1 and Level 2 (with JPL - 3x3 pixels)
— AIRS Level 2 profiles (UW - single pixel clear sky only)
AMSR-E products — RSS L1B software
— Rain rate, rain type
— Solil Moisture
— Snow Water Equivalence 8



IMAPP MODIS Level 2 v2.0 Released

(So far, 36 different countries have obtained MODIS L2 v2.0)
Improvements:
o Collect 5 algorithm updates

 Repackaged to run as a series of executables called
from one script - (SeaDAS like)

« Ancillary data automatically identified and fetched
from IMAPP ftp site

 Ancillary data archive covers entire lifetime of Aqua
and Terra

« |IDL no longer required for HDF file generation
(Thanks to DRL for conversion routines)

e Imaging software based on McIDAS produces quick
look product images automatically

« Removes confusion over dependencies between
previous versions of Level 2 releases



IMAPP MODIS De-Stripping S/W Released
29 Sep. 2008

We are pleased to announce the release of software  to "de-stripe" MODIS
infrared bands as part of the International MODIS/AIRS Processing
Package (IMAPP) for direct broadcast.

This software removes artificial striping that appears in the Aqu a and Terra
MODIS L1B 1KM infrared bands due to detector-to-det  ector variations and
mirror side effects . This algorithm has been shown to have a positive
impact on visualization of infrared bands as well as the following MODIS
IMAPP products that use the L1B 1km file as input:

cloud mask; cloud top properties; cloud phase; atmo spheric profiles; SST

This direct broadcast version of the destriping soft ware DOES NOT
destripe the fire bands 21 and 22, after it was show n to affect the direct
broadcast MOD14 fire product. It is supported on Ii nux platforms. It can
be downloaded through the IMAPP web page:
http://cimss.ssec.wisc.edu/imapp/
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IMAPP MODIS De-Stripping S/W Released

29 Sep. 2008

Terra MODIS Infrared Band Destriping Example
Band 27 (6.75 micron
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27 May 2008



IMAPP MODIS De-Stripping S/W Released

29 Sep. 2008

Agqua MODIS Infrared Band Destriping Example
Band 27 (6.75 micron)
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International MODIS/AIRS Processing Package
(IMAPP)

Global Examples
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IMAPP MODIS L2 Downloads

Italy
Argentina
Brazil
Kazakhstan
Ukraine
Indonesia
China
Denmark
South Africa
Taiwan
Japan
Morocco
Iran
Singapore
India
Germany
United Kingdom
Australia

Mexico
Hungary
Belgium
Norway
Venezuela
Sri Lanka
France
Russia
Vietham
Mongolia
Turkey

South Korea
United Arab Emirates
Lithuania
United States
Thailand
Romania
Malaysia



MODIS Level-2 Processing

Example from Tokyo University

Cloud Mask

SST

Cloud Phase

Water Vapor

Cloud Top
Pressure

Terra
28 February 2008
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IMAPP Products Used for Forecasting at the Poles




Vendor Distributions
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Estimation of vertically integrated water vapor In
Hungary using MODIS imagery

Aniko Kern, Judit Bartholy, Eva E. Borbas, Zoltan Barcza, Rita Pongracz,
Csaba Ferencz, 2008: Advances in Space Research, 41, 1933-1945.
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International MODIS/AIRS Processing Package
(IMAPP)

Local Applications

Supporting US National
Weather Service

20



Can Research Satellites be
used in Operations?

What makes satellite data useful?

- High quality

-Timeliness (DB makes this possible)
- Reliabllity

- Provides something new or better

- AWIPS compatibllity 2



MODIS 1km Imagery and 5km Products in
AWIPS

Band 1 - (0.6um) - Visible

Band 7 - (2.1um) - Snow/ice detection
Band 20 - (3.7um) - Shortwave IR
Band 26 - (1.3um) - Cirrus detection
Band 27 - (6.7um) - Water vapor
Band 31 - (11.0um) - IR window
11pm - 3.7um - Fog/stratus product
IMAPP products:

Total precipitable water (TPW)

Cloud phase

Cloud top temperature

Sea surface temperature (SST)

22




Support of US National
Weather Service Forecasters

 Routine feed of UW direct broadcast products to
Central Region Forecast Office began 30 June
2006
— 16 offices currently receiving MODIS data

— Spaceflight Meteorology Group (Space Shuttle
Weather Forecasting), Johnson Space Flight Center

 Marshall Space Flight Center (MSFC) also
providing products to NWS using UW DB data to
the Southern Region.

— Different delivery system

23






MODIS Imagery in AWIPS

Sea surface temperature

25



Multispectral Satellite Data For
Space Shuttle Landing
Operations

Doris A. Hood
NWS/Spaceflight Meteorology Group
Johnson Space Center
Houston, TX
5t GOES Users’ Conference
January 24, 2008



Spaceflight Meteorology Group

* Located at Johnson Space Center in
Houston, TX

e Part of the National Weather Service

 Primary Functions

— Site Specific Shuttle Landing Forecasts
e Launch Contingency Abort Sites (RTLS, TAL)
e On Orbit CONUS Sites
e End Of Mission Forecast

— Special Project Support
— JSC Staff Weather Office

27



Weather is a Significant
Factor in Virtually
all Shuttle Missions

e LANDINGS

KSC landings save ~ 1 million dollars in ferry
costs

e LAUNCHES

Avoiding a launch
scrub saves ¥2 million
to 1 million dollars

Four missions have been delayed > _ 24 hours
In advance based on weather forecasts

28



MODIS 250m True Color Imagery

e Sector created for SMG by SSEC over
Cape Canaveral Florida

* Received via LDM in compressed |pg
format

e Limited display since not in area or netCDF

29
January 14, 2008 1532 UTC Visible and MODIS True Co lor Images
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From Data to Products to Weather Forecasting and Ai
Quality Monitoring: Direct Broadcast at Its Best

Example projects/Tools/Systems for DB community:

IPOPP — International Polar Orbiting Processing
Package



International Polar Orbiter
Processing Package (IPOPP)

# $ %#
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2008 CIMSS/SSEC ACTIVITIES IN SUPPORT OF THE INTERNATIONAL POLAR ORBITING

PROCESSING PACKAGE (IPOPP) FOR DIRECT BROADCAST USE RS (PI — Allen Huang)
Scope

The CIMSS/SSEC, in partnership with

DRL is building IPOPP for the pre-

launch processing of NPP/NPOESS DB

SDR and EDR. Works include VIIRS,

CrIS/ATMS SDR and EDR algorithm

implementation, evaluation and

validation, and participation in DB

activities.

2007 Accomplishments

Completed VIIRS OPS 1.4 cloud
mask into LEOCAT and build the
infrastructure to LEOCAT that are
required to integrate the OPS 1.5 EDR
algorithms .

MODO09 land surface reflectance for
DB Delivered.

Attended DB related Conferences and
meetings.

Provided MODIS real-time true color
imagery over CONUS in support of DB
real time data/products usage

Projected 2008 Tasks

Implement, test and release 14
VIIRS EDR algorithms.

Implement, test and release 5
CrIS/ATMS SDR/EDR algorithms.

Support DB users and participate in
DB activities, meetings, and training
events.

34



From Data to Products to Weather Forecasting and Ai
Quality Monitoring: Direct Broadcast at Its Best

Example projects/Tools/Systems for DB community:

DBCRAS - Direct Broadcast version of CIMSS Regional
Assimilation System



The Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin, Madison

The Direct Broadcast Version
of the CIMSS Regional
Assimilation System for
Global Users

Bob Aune

Advanced Satellite Products Branch,
Cooperative Research Program
Center for Satellite Applications and Research
DOC/NOAA/NESDIS

and
Kathy Strabala, Scott Lindstrom, C RAS

Allen Huang
SSEC/CIMSS, University of Wisconsin-Madison
1225 West Dayton Street
Madison, WI. 53706, USA 36



DB-CRAS Beta Release, 6 October 2008

The Direct Broadcast (DB) Version of the
CIMSS Regional Assimilation System (CRAS)
for Global Users

Released to Beta Testers:

SeaSpace, Kota; USA
CSIR, Philip; South Africa
CSIRO, Luiqi; Australia
CWB, Peter; Talwan

37



DB-CRAS Beta Release, 6 October 2008 (1/3)
Kathy Strabala wrote:

Gentlemen,

You have graciously offered to beta test the International MODIS/AIRS
Processing Package (IMAPP) Direct Broadcast CIMSS Regional
Assimilation System (DBCRAS) software. This is a numerical weather
prediction model that is unique in its ability to assimilate satellite products
in order to improve the initial conditions used in the model forecast
physics. This version of the CRAS has been modified to use Aqua and
Terra IMAPP MODIS mod07.hdf (atmospheric profiles) and modO6ct.hdf
(cloud top properties) products to improve the depiction of clouds and
moisture in the Global Forecast System grid fields.

The installation of the software begins with a one time set-up to define
the domain centered on your DB antenna site. The forecast can then be
executed twice per day at the synoptic times of 00 and 12 UTC. This
execution can begin either by executing a unix shell script manually, or
by using the unix utility cron scheduler. The output is meteorological
parameters, including forecast satellite imagery of water vapor (6.7
micron) and IR window (11 micron) brightness temperatures, at 48 km
resolution every 3 hours out to 72 hours.

38



DB-CRAS Beta Release, 6 October 2008 (2/3)

This is a linux only release and requires a reliable and efficient internet
connection. Approximately 500MB of dynamic ancillary data must be
downloaded from the IMAPP ancillary data ftp site per DBCRAS model
execution. It requires ~250MB of memory. The output file is in grib2
format.

For instructions on downloading and running the DBCRAS software,
please read:

ftp://ftp.ssec.wisc.edu/pub/kathys/ DBCRAS/OOREADME _DBCRAS.txt
For examples of the real-time dbCRAS output, please see:
http://cimss.ssec.wisc.edu/model/realtime/cras48 WIi/daily.html

For more information about the CRAS model, please see:
http://cimss.ssec.wisc.edu/model/cras/cras.html

If you require assistance in visualizing the output files, please let me
know. For the official release, we will include a tool and scripts that will
automatically generate grib2 field loops of forecast satellite imagery,
surface conditions, etc., such as those depicted here:
http://www.ssec.wisc.edu/~scottl/cras/dbcras.html

39



DB-CRAS Beta Release, 6 October 2008 (3/3)

We would like to request that you send us the first set of output files that
you produce so that we can help in verifying the software installation.

Finally, please help us by answering these questions that identify the
most important aspects of this delivery:

(1) What Linux OS and what platform did you use for testing?

(2) Did you experience any problems during installation and/or execution
of the code?

(3) Was the supplied documentation clear and straightforward?

(4) How long did it take to run the DBCRAS software from end-to-end?
(5) Did you assess the quality of the forecasts? If yes, what is your
assessment?

(6) Do you think the software is ready for routine processing of Terra and
Agua data?

Thank you and let me know if you have any questions or comments.

Kathy (For the DBCRAS team that includes Robert Aune, Scott
Lindstrom and Allen Huang)

40



CIMSS Regional Assimilation System

CRAS

The Cooperative Institute for Meteorological Satellite
Studies (CIMSS) uses the CIMSS Regional
Assimilation System (CRAS) to assess the impact of
space-based observations on numerical forecast
accuracy.

CRAS is unique in that, since 1996, it's development
was guided by validating forecasts using information
from the Geostationary Operational Environmental
Satellite, GOES.

CRAS TEMPESTUS HODIE
Tomorrow’s Weather Today

CRAS

41



CIMSS Regional Assimilation System for
MODIS Direct Broadcast Sites (DBCRAS)

Obijective:

The goal of the DB CRAS projectis to demonstrate the real
time assimilation MODIS direct broadcast products | n
iImproving 72 hours forecast and help global direct broadcast
users to improve their local forecasting capabiliti es. We
intend to provide linux platform supported free software

which will assimilate MODIS direct broadcast IMAPP s atellite
data products (Total Precipitable Water Vapor and CI  oud Top
Pressure) as part of the CRAS forecast system, and  then
produce forecast products, including temperature, m oisture,
pressure, winds and precipitation fields centered o n the local
direct broadcast antenna out to 48 hours.

The CRAS output includes unique forecast satellite image
fields of 11 micron (IR window) and 6.7 micron (wat  er vapor)
satellite bands, which have already proven useful to US
National Weather Service Forecasters.

Outcomes:
Will be the first to demonstrate the real time assimilation of MODIS

products into the regional model and provide global DB users a powerful

tool to enhance their local forecast capability

42



Information Provided by GOES

Brightness temperature
from initial model fields

Radiances
Direct assimilation (3Dvar)
Requires knowledge of errors
Scale dependence?
Surface type restrictions?

Cloud track winds from GOES-11/12

Motion
Cloud track, brightness temperature
Geo and Polar
Height assignment accuracy? )

™~

Brightness temperature
from model fields after

Radiance o e
assimilation

Assimilation

GOES brightness
temperatures

~

Total precipitable water retrievals from GOES-11/12

Retrieved parameters
Dependent variable assimilation (1,3Dvar)
Requires knowledge of retrieval errors
Physical accuracy, non-linearity 43
Bypass surface type restrictions




Summary of improvements made to the
CRAS forecast model that were validated
using observations from GOES.

Year Description of Improvement GO ES Product
1996 | Initialize water vapor mixing ratio fields Sounder 3-layer precipitable water
1998 | Initialize 3D cloud fields Sounder cloud products
1998 | Precipitation parameterization Sounder cloud products
1998 | Shortwave and longwave radiative flux Sounder skin temperature
1999 | 6% order filter to preserve gradients Imager water vapor

1999 | Precipitation drag on vertical motion Sounder cloud temperatures
2001 | Hydrometeor advection (horizontal) Sounder cloud products
2002 | Hybrid convective parameterization Sounder cloud products
2002 | Turbulent mixing to Improve low clouds Sounder cloud product
2004 | Sub-surface soil model Sounder skin temperature
2006 | Cloud particle sedimentation Sounder cloud products




CIMSS Regional Assimilation System - Details

Specifications
Grid: Limited area, re-locatable, Arakawa C grid
Map: Lambert conformal or polar stereographic

Resolution: Horizontal: 127km to 10km
Vertical: ~40 sigma levels, floating top

Platforms:  Linux, Intel compiler

Performance:150 minutes on a single 3.6 GHz Intel Xeon
(72hr fcst, 275x150x38 grid, dx=48 km,
dt=200 sec)

Dynamics:  Semi-implicit time scheme, 3" order
Advective form - Leslie, et.al.,1985
Pseudo-non-hydrostatic, Raymond

and Aune, 1998
3" order Time filter - Raymond, 1991
6" order tangent - Raymond, 1988

Physics: Radiation — Ackerman and Stephens, 1987

Turbulence — Raymond, 1999

Precip/Clouds — modified Kessler, 1974

and Tiedke, 1993
Precip Fall rate — Kreitzberg and Perkey, 1976
Convection — Raymond and Aune, 2002

Initialization: Vertical normal mode - Bourke
and McGregor, 1983

Recursive filter - Control variables

3D variational - heights and winds, Seaman et
al., 1977

1D variational - satellite radiances/retrievals

Analysis:

Input grids:  Currently using CRAS moisture analysis
merged with winds and temperatures from the
NCEP GFS

Topography: USGS 2-minute surface elevation,
land-water flag

Climatology: Monthly albedo, deep-soil temperature,
sub-soil moisture, sea ice, roughness,
vegetative roughness, leaf-area index,
greenness

Observations:

In situ:  RAOBS, surface data, ACARS

GOES: 3-layer precipitable water
Cloud-top pressure and effective cloud amount,
4-layer thickness
Cloud-track and water vapor winds

Other: Gridded hourly precip, Stage II, from NCEP
SST and sea ice coverage from NESDIS

CRAS

CRAS TEMPESTUS HODIE

Tomorrow’s Weather Today 45




CIMSS Regional Assimilation System for
MODIS Direct Broadcast Sites (DBCRAS)

CIMSS has configured a version of CIMSS Regional
Assimilation System (CRAS) to assimilate products
from the Moderate Resolution Imaging
Spectroradiometer (MODIS). This version can be
installed at MODIS direct broadcast sites and
assimilates locally generated MODIS products.

TERRA Orbital Tracks 48-hour forecast 10.9 p IR image 48-hour forecast 6.7 p water vapts
valid 12UTC 28Feb08 image valid 12UTC 28Feb08



CIMSS Regional Assimilation System @
SEC

Direct Broadcast CRAS Configuration
Re-locatable anywhere on the globe

Resolution:
Sigma levels:
Grid Size
Time-step:
Forecast length:
Initialization:
Output:

Initial times (UTC):
Start times (UTC):
Initial conditions:
Boundaries:
Inputs:

Verification:

48 km
38

201x151

240 seconds

72 hours

12-hr spin-up with 5-7 MODIS inserts

3 hourly, grib2 format

00/12 UTC

00:25/12:25 UTC _
1/2 degree GFS, 6 hr Forecast Example DBCRAS Domain
6 hourly, one degree GFS Forecasts

Surface, RAOBs

MODIS: Total precipitable water, cloud-top pressure

RAOBSs, Surface, MODIS

Note: Multiple high-resolution nests can be placed anywhere in the 48 km grid.
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Using MODIS to Initialize Moisture in the CRAS

Cloud-top pressure and effective cloud amount from MODIS are used adjust cloud
water mixing ratio in the model. Cloud checks are performed for low, high, and multi-
layer clouds.

Background MODIS Operation

Clear Clear Do nothing (check RH)

Cloudy Cloudy Adjust cloud, RH, match top (up to two layers)

Cloudy Clear Clear cloud, adjust RH

Clear Cloudy Build new cloud, adjust RH

Water Vapor Adjustments using MODIS total Precipita  ble Water (TPW) Retrievals are
performed for clear fields-of-view only.

1) Mean background mixing ratio profile is computed

2) Perturbations are removed’

3) Mean profile is adjusted to match MODIS TPW usin g 1D var (strong constraint).
4) Perturbations are added to adjusted profile.

5) RH profile checked for “clearness”.

A 12-hour spin-up forecast is used to initialize mi Xing ratios.

T-12 T-9 T-6 T-3 T=0 FORECAST
| | | )] >

1 1 1 1 1 t 1

GFS MODIS MODIS MODIS MODIS MODIS GFS T, winds




CIMSS Regional Assimilation System for
MODIS Direct Broadcast Sites (DBCRAS)

<

SE(

The impact of assimilating total precipitable water and cloud-top
pressure from MODIS is determined by comparing forecasts with and
without the MODIS retrievals.

12 hour spin-up forecast

11 micron IR image
computed from CRAS
initial conditions valid
16Jan08, 12UTC.
Initial conditions from
NCEP GFS.

6.7 micron IR image
computed from
CRAS initial
conditions valid
16Jan08, 12UTC.
Initial conditions from
NCEP GFS.

Without MODIS

with MODIS

MODIS adds
detail to the
forecast initial
conditions.

49



CIMSS Regional Assimilation System for
MODIS Direct Broadcast Sites (DBCRAS)

<

SE(

The impact of assimilating total precipitable water and cloud-top
pressure from MODIS in a 6-hour CRAS forecast.

Without MODIS 12_ hour spin-up forecast
with MODIS
11 micron IR image MODIS adds
computed from CRAS detail to the
6-hr forecast valid forecast initial
16Jan08, 18UTC. .
conditions.

6-hr CRAS forecast 6-hr CRAS forecast
surface temperature precipitation differences,
differences, MODIS MODIS minus without
minus without MODIS MODIS valid 16Jan08,
valid 16Jan08, 18UTC.
18UTC.

50




All forecast initialize at 00/12 UTC

Config Res BCs Hours _ Input

N America 48 km  GFS 72 GOES PW/clouds, sfc
Central US (nest) 20km  CRAS 48 GOES PW(/clouds, sfc
SE US (nest) 20km CRAS 36 GOES PW(/clouds, sfc
South America 48 km  GFS 72 GOES 10 PW/clouds, sfc
CONUS 48 km GFS 72 MODIS clds, TPW
South Pole 48 km  GFS 72 MODIS clds, TPW
North Pole 48 km  GFS 72 MODIS clds, TPW
China 48 km GFS 72 MODIS clds, TPW
Kazakhstan 48 km  GFS 72 MODIS clds, TPW

N Hemisphere 90 km GFS 168 GFS only

Avalilable for viewing at
http://cimss.ssec.wisc.edu/model/realtime



Real-time DB CRAS Forecasts centered @ San Diego
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Real-time DB CRAS Forecasts centered @ San Diego
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Real-time DB CRAS Forecasts centered @ San Diego
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DB CRAS - Summary

CIMSS/NOAA have configured a version of CIMSS
Regional Assimilation System (CRAS) that is re-
locatable anywhere on the globe, runs on a basic Li
platform, and is “MODIS retrieval ready”

CIMSS/NOAA successfully demonstrated that
moisture information from MODIS can improve
DBCRAS forecasts of clouds for

*China,

*North America (Wisconsin),
the North Pole,

eAntarctica, and the

*North Sea region.

DB CRAS Beta Version is released on 6 October
2008, the 1st day of 18 " SeaSpace International
Remote Sensing Conference

NUX
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From Data to Products to Weather Forecasting and Ai
Quality Monitoring: Direct Broadcast at Its Best

Example projects/Tools/Systems for DB community:

IDEA-I - Infusing satellite Data into Environmental air
guality Applications-International



IDEA-I

Infusing satellite Data into Environmental air

guality Applications-International

A proposal submitted to NASADecision Support Solicitation

Pl. Allen Huang, University of Wisconsin, CIMSS

Co-l:
Co-l:
Co-l:
Co-l:
Co-l:
Co-l:
Co-l:

Liam Gumley, University of Wisconsin, CIMSS

Anthony Wimmers, University of Wisconsin, CIM SS

Kathleen |. Strabala, University of Wisconsin |, CIMSS

Chieko Kittaka, Science Systems and Applicati  ons, Inc

Jassim A. Al-Saadi, NASA Langley Research Cent er

Phil Dickerson, EPA Office of Air Quality Pla  nning and Standards
Timothy S. Dye, Sonoma Technologies

Collaborator: R. Bradley Pierce, NOAA/NESDIS
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IDEA-I
Objective & Goal

Objective:

To develop an open source, portable version of the IDEA aerosol
forecasting and visualization tool (IDEA Internatio nal or IDEA-I) for
release to the international Air Quality community to provide
Interoperability between EOS, NPP, and NPOESS satel lite observing
systems and international surface air quality netwo rks within
AIRNow International

Goal:

IDEA-I will allow NASA to contribute to GEOSS andt he U.S. GEO
Air Quality Forecasting and Assessment Near Term Op  portunity
(NTO) by improving interoperability between global satellite assets
and surface networks that measure aerosols, trainin g local air
guality forecasters to use integrated aerosol forec asting systems,
and evaluation of the impact of these systems on ex  isting air
guality decision support systems. Interoperability among system
components is critical to the success of GEOSS.
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IDEA-I

Infusing satellite Data into Environmental air
guality Applications-International

AIRNow-International , under the auspices of the Global
Earth Observation System of Systems (GEOSS) Group
on Earth Observations (GEO), will provide world wid e
real-time data-sharing, processing and distribution of
global surface observations. IMAPP, under NASA
support, provides freely distributed science produc tion
software that transforms Level 1B MODIS data into
science data products. IMAPP allows ground stations
capable of receiving EOS direct broadcast to create
near-real-time Level 2 MODIS AOD retrievals (MODO04)
IDEA-International will provide a tool for linking these
two capabilities to support international air qual ty

forecasting activities under GEOSS. e



AIRNoW & AIRNoW:-International
http://www.airnow.gov/

AIRNow processes, maps, and communicates air
guality conditions and forecasts to the public. The EPA
IS currently developing an international version of the
AIRNow (AIRNow International), planned for release In
fall 2009, as part of the larger AIRNow International
Program under the auspices of GEO. AIRNow
International is envisioned as a network of systems
that will provide real-time data-sharing, processing and
distribution of global surface observations. The goal of
the program is to develop a community of
organizations that collect, process, exchange, and
communicate air quality observations and forecasts.
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IDEA-I
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IDEA-I

Schematic lllustration of the input/output & components
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From Data to Products to Weather Forecasting and Ai
Quality Monitoring: Direct Broadcast at Its Best

Example projects/Tools/Systems for DB community:

International Remote Sensing Training Workshops



SSEC UW-Madison DB/RS related
workshop conducted/planed so far

2004 — Nanjing, China (IMAPP & 14"
SeaSpace Remote Sensing Conference )
2004 — Perth, Australia (IMAPP)

2005 — Taipel, Taiwan (IMAPP MODIS)

2005 — Beljing, China (IMAPP)

2006 — Andenes, Norway (MODIS)

2006 — Pretoria, South Africa (IMAPP)

2007 - Brazil (GEOSS GOES/MODIS/AIRS )
2009 — Cape Town, South Africa (DB-CRAS)
2010 — Shanghai, China (IDEA-I) 64



GEOSS Americas/Caribbean Remote Sensing Workshop
— Transforming Data into Products
Tier 1 of NOAA GEOSS 3-tier training program

26-30 November 2007

CPTEC/INPE Cachoeira Paulista - Sao Paulo, Brazll
Lecturers: Allen Huang, Tim Schmit*, Gary Wade*, Ka thy Strabala, & Tom Rink

33 Participants from 12 Countries
Argentina, Bolivia, Brazil, Chile, Colombia, Costa R ica,
Equador, Mexico, Paraguay, Peru, Uruguay, & Venezuel a

The workshop topics included  GOES Imager, Sounder, and MODIS
measurement concept; general principles of remote s ensing of the land,
ocean, and atmosphere; GOES & MODIS algorithms for  cloud detection,
SST, fire detection, fogs, winds, NDVI, temperature  and water vapor
profiling, cloud and aerosol optical property retri eval, and synergy of
GEO/LEO.

The forty-four hours of classroom work included lectures which provided a
detailed understanding of the theory of GOES and MODIS earth
observations, data to products processing algorithm s, and laboratory
exercises using HYDRA which allowed hands-on exploration of GOES,

MODIS images and derived products. 65
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Workshop Agenda

Day 1 Monday
1.1 Workshop Opening
1.2 Overview of Workshop
1.3 Review of Remote Sensing Fundamentals |
1.4 Multispectral Imager and Sounder Measurement Information Content
Lunch
1.5 MODIS Data/Imagery (Lab Session)

Reception 18:00-19:30

Day 2 Tuesday
2.1 Review of Remote Sensing Fundamentals Il
2.2 Overview of MODIS Products (Atmosphere)
2.3 Overview of MODIS Products (Land & Marine)
2.4 Direct Broadcast CIMSS Regional Assimilation System (DB-CRAS)
Lunch
2.5 MODIS Products (Lab Session)
2.6 Q/A Session (17:30)
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Workshop Agenda - Continue

3. Day 3 Wednesday
3.1 Review of Remote Sensing Fundamentals Il
3.2 Overview of NOAA Geo Program
3.3 SSEC Remote Sensing Expertise
3.4 Review of GOES-10 Instruments
Lunch
3.5 GOES-10 Images/ Products (Lab Session)
3.6 Q/A Session (17:30)

4. Day 4 Thursday
4.1 Review of Remote Sensing Fundamentals IV
4.2 Review of GOES-10 Sounder |
4.3 Review of GOES-10 Sounder Il
Lunch
4.4 GOES-10 Soundings (Lab Session)
4.5 Q/A Session (17:30)

Banquet 20:20-23:00



GEOSS Americas/Caribbean
Remote Sensing Workshop - Transforming Data into Products

All reading, lecture, laboratory materials and visualization S/W are located at
the following web sites:

http://webaula.cptec.inpe.br/visitview/curso _geoss/

http://www.ssec.wisc.edu/rss/SaoPaulo2007/
Reading Materials:
a) Chap 2; 3 & 5 of Paul Menzel's Satellite Meteorolo gy

http://www.ssec.wisc.edu/rss/SatelliteNotes/Notes.h  tml
b) COMET

Satellite Meteorology: GOES Channel Selection

Satellite Meteo.: Introduction to Using the GOES So  under

Remote Sen. of Land, Oceans, and Atmosphere with MO  DIS
c) VISITview lessons

The GOES 3.9 um Channel

GOES High Density Winds

Water Vapor Channel Satellite Imagery

Wildland Fire Detection using Satellite Imagery

Fog Detection and Analysis with Satellite Data

GOES Sounder Data and Products
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GEOSS Americas/Caribbean Remote Sensing Workshop
— Transforming Data into Products
Tier 1 of NOAA GEOSS 3-tier training program

26-30 November 2007

CPTEC/INPE Cachoeira Paulista - Sao Paulo, Brazil
Lecturers: Allen Huang, Tim Schmit*, Gary Wade*, Kathy Strabal a, & Tom Rink

GEOSS Americas/Caribbean Remote Sensing
Workshop
0 . .
0% Transforming Data into Products
1% Evaluation of Instructors (overall)
CPTEC/INPE's Survey

4%

@ Bad

H Poor

W Fair

W Good

W Excellent

How likely are you to attend this
kind of workshop in the future
Anonymous Survey

Evaluation of Instructors (Overall)
CPTEC/INPE’s Survey

GEOSS America/Caribbean Remote

Sensing Workshop Anonymous Survey
How likely are you to attend this kind of workshop in
the future?

0%
8%

@ Unlikely
B May be
M Definitely

92%




GEOSS Americas/Caribbean Remote Sensing Workshop

— Transforming Data into Products
Tier 1 of NOAA GEQOSS 3-tier training program

26-30 November 2007
CPTEC/INPE Cachoeira Paulista - Sao Paulo, Brazil
Lecturers: Allen Huang, Tim Schmit*, Gary Wade*, Kathy Strabal a, & Tom Rink
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From Data to Products to Weather Forecasting and Al
Quality Monitoring: Direct Broadcast at Its Best
Summary

CIMSS, with support from NASA and NOAA, has
conducted activities which are aimed to providing D B
community with

EOS end-to-end processing system: IMAPP

NPP/NPOESS end-to-end processing system: IPOPP

Direct Broadcast version of CIMSS Regional
Assimilation System : DB-CRAS

International version of Infusing satellite Data In to
Environmental air quality Applications: IDEA-I

International Remote Sensing Training Workshops




