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OS Direct Broadcast Activities a

Objectives:

Accomplishments:
« Have acquired more than 19,500 Terra and Aqua passes.
 MOD AIRS, AMSR-E Level 1B data and browse image

ava|lable via anonymous FTP, DODS and Web
. IMAPP MODIS/AIRS/AMSR = software

aralv.y l. a .--7-Av. llil,

Japan, China, S. Korea, Singapore,
Hungary, Australia, Antarctica...

Funding: NASA, NOAA IPO
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EOS DB 2007 = $965K




NRL Vionterey
NexSat Website

ils of Terra.modis.truelKM.East_Overy
1 ua.modis 0907.1030.Terra.modis 0906.13:

iew.COMP_1715.
30.Aqua.modis

Product Development

Co-Registered Product Selection

Canadian Ice Service
|Ce Analyses Color Coding

Imagery Browsing Utilities

N[@YAYA a K@ nvironmental Recsearch

JPEG and GeoTIFF images for Great Lakes

Space Science and Engineering Center
% University of Wisconsin-Madison

ealy Aejdsiqg jonpolid




Canadian Ice Service integrates MODIS into
operational data stream for ice monitoring

CIS data suite includes RadarSat and Envisat (SAR); AMSR, QuikScat and
SSM/I (microwave); MODIS, OLS, NOAA and GOES (visible images).

‘MODIS supplements SAR data in clear sky conditions.

« 250 meter resolution true color GeoTIFF images are obtained daily from SSEC for
Great Lakes, Hudson Bay, Labrador coast, and Gulf of St. Lawrence.

MODIS helps to define ice boundary along southern Princ
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r"\ Y ry NOAA Great Lakes CoastWatch
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International MODIS/AIRS Processing Package (IMAPP

Builds upon our previous experience with
 ITPP (International TOVS Processing Package) since 198
* |IAPP (International ATOVS Processing Package) since 1998

Purpose:
 The intention in developing IMAPP for processing direct
broadcast MODIS AIRS, AMSU AMSR = data IS to help

appllcatlons of EOS data in a varlety of global weather,
process studles and cllmate appllcatlons just as the ITPP

}\ Space Science and Engineering Center
#* University of Wisconsin-Madison
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International MODIS/AIRS Processing Package (IMAPF

MODIS products (developed by NASA MODIS Science Team)

— Cloud mask (MOD35), cloud properties (MODO6CT) - height,
temperature, emissivity, phase

— Atmospheric profiles (MODO7) T, q, tpw, total ozone, stability
— Aerosol optical depth (MODO04)
— Sea surface temperatures
— Near-infrared water vapor
MODIS utilities
— Creating true color images tutorial
— Creating MODIS L1 product images
AIRS products (developed by NASA AIRS Science Team)
— AIRS/AMSU/HSB (JPL L1 software)
— AIRS Level 2 profiles: 3x3 FOV (JPL), single FOV (UW)
AMSR-E products (developed by RSS and AMSR-E Science Team)
— Rain rate, rain type
— Soil Moisture
_—._— Snow water equivalent

_—
8) Space Science and Engineering Center

e University of Wisconsin-Madison




Pre-compiled binary code is now available to support most Linux platforms.
Source code is also included in the distribution.

Ancillary data files are acquired automatically. The required data for each
product can be automatically determined and downloaded from the IMAPP

ancillary data ftp site.

One script now runs all of the MODIS algorithms in sequence. This includes
flatfile extractions, ancillary data identification and fetching, cloud mask
(MOD35), cloud top properties and cloud phase (MODO6CT), atmospheric
profiles (MODO7), aerosols (MODO04), sea surface temperatures and near-

infrared water vapor software packages.
e exception
of the MODO06 Cloud Top Properties which runs 5.2 operationally.
User can choose either binary, HDF or both types of output formats.
All IDL software required to convert from binary to HDF has been removed

(thanks to NASA Direct Readout Laboratory).

Now includes software to automatically create quick look product images (based
on McIDAS-Lite).

Users are now required to fill out a simple registration form prior to downloading

the IMAPP software.

}\ Space Science and Engineering Center
«~ University of Wisconsin-Madison




Daytune Products

Other Product Pages:

Terra Terra Aoua Aoua
Daytime Mighttime  Davytime Highttirne

Archive

— Latest Terra MODIS University of Wisconsm Direct Broadcast

e

m}

Matural Color (R 65 micron, & .55
tricron, B 45 micromn)

Band 26 (1.38 micron)

Real-time product b |
ImageS from Band 20 (3.7 micron)

& Eand 31 (11 microm)

loud Mask Product 8 Cloud Top Pressure

¥ Cloud Phase l Total Preciptable Water Vapor

Aerozol Optical Depth B Sea Surface Temperatures

space Science and Engineering Center 4y -//ansdlb. ssec. wisc.edu/modisdirect/ 14
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Workshop format includes:

— Lectures on Remote Sensing Principles, Instrument Characteristics
MODIS, AIRS), and Science Algorithms (e.g., Cloud Detection, Aerosol
Optical Depth, Wildfire Detection)

— Hands-on laboratory sessions where

and AIRS interactively

Locations have included ltaly (5+), Australia, China (2), Taiwan,
Norway, South Africa

NI Andenes

Space Science and Engineering Center
%+ University of Wisconsin-Madison
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rocessing System Requirements

Reliable: Products must be generated 24x7x365

Consistent: Products must be available with the same

Timely: Products must be available as soon as possible
following acquisition

(1) Maintainable by operators and developers (not a black
box)

(2) Based on commodity hardware and freely available
software

}\ Space Science and Engineering Center
e University of Wisconsin-Madison




SSEC EOS Direct Broadecast
UW-Madison Processing and Distribution System
MNetwork October 2007
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AMD Opteron CPUs and SATA dISkS)

Open source Linux cluster distribution (Rocks)

Could be implemented on single system with multiple
CPUs (system has been tested on quad core box)

Sun Grid Engine (open source job manager)
. SGE provides a simple command line interface for
submlttlng and managing a Ilst of jobs. Scales from a

Helps ensure maintainability of the system

}\ Space Science and Engineering Center
e University of Wisconsin-Madison
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Software Components

NASA Dlreot Readout Lab E STPS GBAD processor

NSIDC: MS2GT

UW/JPL/RSS: IMAPP MODIS L2, IMAPP AIRS L1/L2, IMAPP
AMSR-E L1/L2

UW: McIDAS-Lite, McIDAS, ADDE, MODDS, MOD35
ITTVIS: IDL

}\ Space Science and Engineering Center
e University of Wisconsin-Madison




DB Processing System Script Structure

One main driver script

db_main.sh) invokes all other scripts.

JIY Tequired U d I© U cVvVel U < o lC

output product directory structure if it does not exist.

Separate MODIS, AIRS, and AMSR-R driver scripts are
iInvoked to kick off instrument-specific jobs.

DT (.. MOO A 10O

Runs the algorithm
Sends output files to online archive and distribution sites

}\ Space Science and Engineering Center
«~ University of Wisconsin-Madison




P U Utllization

Histogram of number of active DB cluster Jobs
July 19 - October 3 2007 (10 min sampling)
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DB Processing System Typical Performance
Terra pass 2007279 1734 data time 17 35 to 17:47

. Created 4 X L1 B HDF (srngle granule) 10 x GeoTIFF, 36 x
s : 2 X L2 HDF products (including MODQ9),
12 x L2 product images, 64 quicklook JPEGS

« 138 output files, not including AWIPS products

Aqua pass, 2007279.1915, data time 19:15 to 19:27
* Processing started 19:40, ended 20:25 (41 separate jobs)
« Created 4 x L1B HDF (single granule), 10 x GeoTIFF 36 X

MODO09), 11 X L2 product |mages 85 qurcklook JPEGS 18
AIRS L1 B/L2 HDF (6-min granules) 6 AIRS UW L2

}\ Space Science and Engineering Center
#* University of Wisconsin-Madison
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VIOD

magery Usage by NWS Forecasters

CIMSS began routine insertion into

AWIP oantral Reagion data feed on 30

~ ~ A

June 2006.

Irrent feed consi of:
 MODIS L1B Bands 1 (.86 micro
(2.1 micron), 26 (1.38 micron), 2

micron), 27 (6.7 micron) and 31
micron)

Keys to success:
» Provide something better or new to

orecasters (e.g., highe OGO ele

 Must be delivered in a format that can
be accepted by AWIPS

» Must have a person at the forecast
offi 0 champion the dats

/e S\ Steve Hentz, Lead Forecaster, NWSFO MKE

Space Science and Engineering Center
e University of Wisconsin-Madison 26




N\

About AWIPS

AWIPS Main AWIPS display tool is known
Advanced as D2D

Weather —— _Display
Interactive 2 (Two)
Processing

Dimensions

}\ Space Science and Engineering Center
%+ University of Wisconsin-Madison
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roducts to AWIPS: Data Processing steps

Reproject image and optionally cloud mask in McIDAS,
write McIDAS area product

Fit to a predefined region used in AWIPS (eastConus,
westConus)

Zero-fill area of NetCDF where there is no subset of
the MODIS pass :

6. Upload to LDM

7 ] .-MODIS gs;c .nrpat e 1km {F) - Sat 15:43Z 21-0ct-06
Cloud Cleared SST in AWIP




LDM
Space Science and

Engineering Center
Madison, WI

Quality control machine:
EXP feed SSEC AWIPS workstation

LDM
Central Region
Headquarters
Kansas City, MO 96 kbps

connection

LDM on LDAD LDM on LDAD LDM on LDAD LDM on LDAD
NWSFO NWSFO NWSFO NWSFO
Milwaukee, WI La Crosse, WI Riverton, WY Davenport, IA

S
ey ) Space Science and Engineering Center
%+ University of Wisconsin-Madison




Value to NWS Forecaster

« Near-term (less than 12 hours) forecasts
— Diagnosing heavy precipitation potential
 Total Precipitable Water (TPW)
* Snow or freezing drizzle?
« Short-term (12 to 36 hours) forecasts
— Areas of fog formation
— Temperatures in lakeshore areas il
— Temperature of significant convective cells
Aviation
= Small-scale orographic turoulence ...
« Climatology
— Diagnosing areas of accumulated snow
— Formation of ice on sizeable lakes and other waterways
« Marine
pr Wind shift on Great Lakes

(@BE®\ Space Science and Engineering Center
g?, gﬂj‘ LIniversity of Wisconsin-Madison
=J)=)! ':JK‘_‘j




MKE Area Forecast Discussion

MAI N SHORT TERM FORECAST PROBLEMIS EAST FLOW AND MAR NE LAYER I NFLUENCE OVER
EASTERN WSCONS N..AND DENSE FOG POTENTI AL I NTHE WEST. TH NK_MOST OF THE DENSE
FOG WOULD BEIN THE RVER VALLEYS.. WTH A TENDENCY FOR PATCHY FOG AND SOME
STRATUS AGA NINTHE EAST WTH MORE OF A GRAD ENT. MOD S1 KMI MAGERY LAST NGHT
SHOWED THE DENSE FOGI| NLONE ROCK AND BOSCOBEL WAS CONHNED TO THE

| MMED ATE WSCONS N R VER VALLEY... MPORTANT INFORMATI ON THE LOCAL R VER
VALLEY DENSE FOGI SNOT SEENI N THE NORMAL 2 KM GOES. (HENTZ VKX
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s MODIS True Color Imagery Viewer v1.0 from CIMSS/SSEC

File Draw
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s MODIS True Color Imagery Viewer v1.0 from CIMSS/SSEC

File Draw
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Zoom In | Zoom Out | Center | sl - d << | Latest | > |
University of Yisconsin - Madison




o MODIS True Color Imagery Viewer v1.0 from CIMSS/SSEC

File Draw
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MODIS True Color Imagery Viewer v1.0 from CIMSS/SSEC
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o MODIS True Color Imagery Viewer v1.0 from CIMSS/SSEC

File Draw

12 August: before -heavy rains

I e

Image valid time: 20070812 19092
Zoom In | Zoom Out | Center | L : . Gl | Latest | == |
University of WMisconsin - Madison




o MODIS True Color Imagery Viewer v1.0 from CIMSS/SSEC

File Draw
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VIODIS Imagery iIn AWIPS: Pros and Cons

Pros:

New Ssale C [1C A0 Produ (101 YEl aVdlldDIE

on GOES; prepares forecasters for what will be

4'4 v.- ' ' ' -‘v

Better spatial resolution than comparable GOES
channels

MODIS imagery does not suffer resolution degradation

when viewed at large scales (N. Hemisphere, North

American, CONUS)
Minimal parallax error

Cons:

Polar orbit: inconsistent coverage (overpass time and
geometry)

}\ Space Science and Engineering Center
«~ University of Wisconsin-Madison




MODIS Water Vapor lkm Band 27 {(C) Wed O7:267 18-0ct-0

* Integrated Sensor Training Professional Development Series
 Institute for Satellite Integration Training

http.//cimss.ssec.wisc.edu/qoes/visit/modis. html
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