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FOREWORD

The Geostationary Operational Environmental Satellite - “R”

Series (GOES-R) is a major, collaborative development and acquisition
effort between the National Oceanic and Atmospheric Administration
(NOAA) and the National Aeronautics and Space Administration
(NASA). The GOES-R series acquisition includes five different
environmental instrument suites; spacecraft launch services; ground
systems; and the end-to-end systems integration to support GOES-R’s
design, fabrication, testing, launch, and operations. GOES-R 1is planned
to be launch ready in 2015.

NOAA is conducting a number of important outreach efforts to exchange information with the
user community to ensure user readiness when GOES-R becomes operational. To further this
user coordination, NOAA held the Sixth GOES Users' Conference in Madison, Wisconsin, in

November 2009.

The conference was a key event that brought together industry, academia, international partners,
and users. The conference enabled NOAA to show users where we are and how we plan to
continue preparations for the next generation of geostationary satellites.

The goals of the conference were to:

e (Continue to improve communication between NOAA and the GOES user communities

e Inform users on the status of the GOES-R constellation, instruments, and operations

e Seek ways/define methodologies to ensure user readiness for GOES-R

e Promote understanding of the various applications of data and products from the
GOES-R series.

We would like to thank all conference participants, especially the invited speakers, the program
committee, and all those who provided valuable suggestions for improving the future GOES
program. We appreciate everyone’s support of this critical satellite program.

Mary E. Kicza
Assistant Administrator for
Satellite and Information Services
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EXECUTIVE SUMMARY

About 250 satellite data users gathered in Madison, Wisconsin, November 3-5, 2009, for the
Sixth Geostationary Operational Environmental Satellite (GOES) Users' Conference. The
conference began one day after the 50th anniversary celebration of the first successful
meteorological satellite experiment that was launched aboard Explorer 7.

The GOES conference focused on current, near-term, and future capabilities. It was designed to:
continue to improve communication between NOAA and the GOES user communities; inform
users on the status of the GOES-R constellation, instruments, and operations; seek ways and
define methodologies to ensure user readiness, and promote understanding of the various
applications of data and products from the GOES-R series.

GOES-R, slated to be launch-ready in 2015, will provide critical atmospheric, oceanic, climatic,
solar, and space data. These new satellites will provide the user community with significantly
more data, including noteworthy improvements in temporal and spatial resolutions over data
currently provided.

Attendees at the GOES conference represented government, academia, the international
community, and industry. The conference featured informational briefings, oral presentations, a
panel discussion, a town hall meeting, and a poster session that consisted of 85 posters
representing applications from the ocean, through the atmosphere, to the stars. Posters were
arranged by topic area: Atmosphere, Hazards, Imagery, Readiness/Training, Transitions, Space,
Synergy, Processing, and Distribution.

The information briefings were presented in three sessions: Current Constellation, GOES-13,
GOES-N Series; and EMWIN/LRIT; GOES-R Program and Earth-observing Instruments; and
Solar and Space, Ground Systems and Products. A GOES-R User Readiness session featured
recommendations from past GOES users' conferences, current perspectives, and education and
training.

Don Berchoff, NWS/OST, gave a stimulating keynote address on “Leveraging GOES
Capabilities to Maximize Response to User Needs.” He said that in order to realize the full
potential benefits of GOES-R, we have many challenges to overcome, including dealing with an
explosion in data volume. As the data volume is increasing, the time to digest the information
and make critical decisions is decreasing. Thus, the demand for decision support tools is
increasing.

The lunch panel discussion featured the Status and Plans for GEO and HEO Satellites in the
International Community. Items of note from this session include the international plans for
geostationary high spectral resolution infrared sounders, China’s exemplary satellite
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development program that starts with demonstrations of new instrument capabilities followed by
operational implementation on subsequent satellites, and the growing interest and plans for
highly elliptical orbiting (HEO) satellites complementary to geostationary (GEO) orbiting
platforms. Speakers included: Jerome Lafeuille, from the World Meteorological Organization
(WMO) Space Program Office; Carlos Frederico Angelis, from INPE/CPTEC; Louis Garand,
from Environment Canada; Yang Jun, Director General of the Chinese National Satellite
Meteorological Center; Johannes Schmetz of EUMETSAT; Dr. Devi Prasad Karnik, the Space
Counsellor at the Indian Embassy; Yoshinori Yoshimura from the Japan Aerospace Exploration
Agency; Ae-Sook Suh from the Korea Meteorological Administration; and Paul Menzel for
Alexander Uspensky from SRC Planeta of the Russian Federal Service for Hydrometeorology
and Environmental Monitoring.

The Wednesday sessions started with a comprehensive look at GOES-R User Readiness. James
Gurka, NOAA/NESDIS/(OSD) kicked off the morning session with a look back at important
recommendations from previous GUC conferences together with accomplishments and progress
made to date. Talks on Proving Ground Activities by three producers of GOES-R proving
ground pseudo-products: NOAA’s Cooperative Institute for Meteorological Satellite Studies
(CIMSS), and Cooperative Institute for Research in the Atmosphere (CIRA) and NASA’s Short-
term Prediction research and Transition Center (SPoRT) were followed by talks on CLASS,
Direct Readout, and HRIT/EMWIN. Tony Mostek, NOAA/NWS/OCWWS, wrapped up the
session with an Education and Training talk.

Following this session, a lunchtime town hall-style meeting was held. The idea was conceived by
Chris Velden, CIMSS, who was a member of the National Research Council’s Decadal Study,
and chaired the session. The panel consisted of five members broadly representing the potential
advanced sounder user community, along with an introduction and summary given by Abby
Harper, the NOAA/NESDIS Deputy Assistant Administrator for Systems. Tim Schmit,
NOAA/NESDIS/ORA, served as the session moderator.

The subject, The Need for an Advanced Sounder on GOES, was briefly introduced by Mr.
Schmit, and followed with a few comments by Ms. Harper. An overview of hyperspectral
sounding opportunities was given by Dr. Hank Revercomb, Director of UW/SSEC. The NWP
perspectives were covered by Robert Aune, NOAA/NESDIS/ORA. NWS forecasting
perspectives were given by Jeff Craven, NOAA/NWS/MKE SOO. Hurricane forecasting
perspectives were covered by Jack Beven, Lead Hurricane Forecaster, and satellite focal point,
NWS/TPC. International perspectives were presented by Johannes Schmetz, EUMETSAT.
About 30 minutes was available after the presentations for audience discussion time. In general,
the comments strongly advocated for the United States' need to have advanced geostationary
sounders.

Breakout Sessions were conducted with all conference participants on Wednesday afternoon.
Each participant selected and attended one theme-area group during the Breakout Session.
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Theme-area groups were: Atmosphere (2 sub-groups); GOES Transition 11-R series (2 sub-
groups); ABI; Training; Product Distribution, Implementation and Processing; and
Ocean/Land/Solar & GLM/SEISS. Each group was asked to consider two common questions on
GOES-R user readiness in addition to other pertinent theme-related questions. Pre-assigned
facilitators, technical experts and scribes assisted each group during the sessions. A presenter
was selected from each group to summarize the group’s discussions and recommendations
during the Breakout Summary Session on Thursday morning.

Important recommendations from the Breakout Sessions that centered on user-readiness
included: increasing the level of communication, education and demonstration by taking GOES
directly to the users — utilizing various methods and opportunities; providing simulated data
products and proxy datasets for local decision aid development; and ensuring reliable program
status information including launch, dates for data availability and data transition timelines.

Other important suggestions and recommendations from the groups were: better use of the
current GOES series, developing COMET training modules on the GOES R ground segment and
the 65 products; use of integrated and blended products, providing low-cost transition solutions
to new services like EMWIN and HRIT, exploring a new concepts of operations, requiring
matching formats for real-time and archived data, improving information about GOES-R Access
Systems (GAS), developing a readiness plan, defining early routine scanning and special event
procedures, determining how non-AWIPS users get products and services, improving outreach to
NWS Offices and National Centers, and finally ensuring that the user communities are ready!

After the conclusion of the conference, the GOES-R Program Office developed responses to
many of the excellent ideas and suggestions offered by the conference participants. These
suggestions and recommendations, along with the NOAA responses can be found in the
appendixes at the end of this report.

Plans call for the important communication with the user community to continue; the next GOES
Users' Conference is tentatively scheduled for October 19-21, 2011, at the Wynfrey Hotel in
Birmingham, Alabama in conjunction with the National Weather Association’s Annual Meeting.
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OVERVIEW

The Sixth Geostationary Operational Environmental Satellite (GOES) Users' Conference was
held in Madison, Wisconsin, November 3-5, 2009. There were over 260 participants, from
Government, private industry, academia, and the international community, including
representatives from EUMETSAT, the World Meteorological Organization, China, Japan, Korea,
India, Brazil, and Canada. The conference consisted of oral presentations, poster sessions, panel
discussions, a town hall meeting, and breakout sessions, giving an overview of the current, near-
term, and future GOES systems.

1. SESSION 1 — WELCOME AND KEYNOTE

1.1 Introduction — James Gurka, NOAA/NESDIS/GOES-R Program Office

The Program Committee co-chair, James Gurka, kicked off the session, welcoming the
participants, and providing a brief summary of the conference logistics and events planned for
the week. He reminded the participants that NOAA considers their feedback to be an essential
component of the conference.

1.2 Welcome/Conference Overview/Goals — Greg Mandt, GOES-R System
Program Director

The GOES-R System Program Director, Greg Mandt, welcomed and thanked the participants for
joining the GOES-R team in GUC-6 to ensure that the user communities will continue to reap the
benefits from the current GOES and will be ready for the transition to the GOES-R Series. Mr.
Mandt reminded the audience that past GUC recommendations have had a significant impact on
shaping the plans for the GOES-R instruments, spacecraft, and ground system. He said, however,
we still face the daunting task of ensuring user readiness for the tremendous improvements in
observational capability in the GOES-R era. Improved observations provide tremendous
potential to improve environmental services to our Nation and the world. However, this potential
can be realized only if our primary users, including weather forecasters, climatologists,
hydrologists, NWP modelers, air quality forecasters, and space weather forecasters are prepared
to receive and understand the information so that they can better serve the Nation, improving
public safety and providing substantial economic benefits. Mr. Mandt said that during the
conference, the GOES-R Program Office would provide the latest information on the current
GOES Series and on the capabilities and acquisition status of GOES-R. He likewise requested
the active participation of everyone present, providing information on how we can work together
to ensure that the user communities will be ready for GOES-R on the first day of operations.
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He finished by reading a proclamation from Wisconsin
Governor Jim Doyle, declaring the week of November 2, 2009, 5
Geostationary Satellite Week in the State of Wisconsin.

e

2 e f Wige
W e

1.3 NESDIS/NOAA Overview and Satellite
Acquisition Status — Gary Davis, Director,
NOAA/NESDIS/OSD

Gary Davis, the Director of NESDIS’ Office of Systems

Development, provided an update on the upcoming polar

orbiting and geostationary satellites and an informative history

on the evolution of GOES. Included in his topics were news
items from the National Polar-orbiting Environmental Satellite

System (NPOESS): 1) Potential NPOESS management

restructuring continues to be evaluated, including possibility of

oversight by the Office of Science and Technology Policy (OSTP). 2) The Visible Infrared

Imager Radiometer Suite (VIIRS) will come out of thermal vacuum and be shipped to the NPP

spacecraft in November 2009. 3) The Cross-track Infrared Sounder (CrIS) is back in thermal

vacuum, and will not be ready for delivery until June 2010. 4) NPP launch will be in the summer

of 2012, slipping from January 2011.

Scatterometers: NOAA is negotiating with the Japanese Aerospace Exploration Agency’s
(JAXA) Global Change Observation Mission (GCOM) on potential for the GCOM W2 satellite
to host a scatterometer as follow-on to the QuikSCAT mission.

Radio Occultation: For Taiwan’s follow-on to COSMIC, NOAA will build its own GPS
receivers and provide to Taiwan, as part of a 2011 budget initiative. For the follow-on to Jason2:
a 50/50 split with EUMETSAT has been approved in the U.S. Federal budget.

GOES Satellites: The success of the meteorological experiments carried aboard the
Applications Technology Satellites (ATS) led to NASA’s development of a satellite specifically
designed to make atmospheric observations in a geostationary orbit, 35,786 km above the
equator. NOAA’s GOES program began in this cooperative period when NASA designed, built,
and launched the first two geosynchronous meteorological satellites: Synchronous
Meteorological Satellite-1 (SMS-1) in May 1974 and SMS-2 in February 1975. These two
spacecraft were the prototypes for the NOAA GOES program. GOES-1 was launched on
October 16, 1975, followed by GOES-2 and 3, which were similar and provided continuity of
service. The primary instrument on the SMS 1-2 and GOES 1-3 spacecraft was the Visible/IR
Spin Scan Radiometer (VISSR), Professor Vern Suomi’s conceptual design. The VISSR, a true
radiometer, provided day and night observations of cloud and surface temperatures, cloud
heights, and wind fields.

GOES-4, launched in 1980, advanced meteorologists’ capabilities by continuously profiling
vertical temperature and water vapor. This major advancement permitted for the first time, the
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monitoring of frame-to-frame movement of water vapor concentrations, a technique introduced

by the European Meteosat-1 satellite. Meteosat-1 did not have profiling capability, but pioneered
water vapor imaging in 1977. This new capability led to a greatly improved knowledge of global
atmospheric circulation by revealing motions in clear areas where no visible clouds were present.

GOES-8, the first 3-axis body-stabilized geostationary environmental satellite, was launched in
April 1994, with the first fully independent sounder along with a newly designed imager. The
GOES system has continued to improve with new technological innovations and sensors. To date
there have been 16 U.S. geostationary weather/environmental satellite launches: two SMS (1974-
75) and 14 GOES (1975-present, with one launch failure).

Mr. Davis also discussed the deactivation of GOES-10 and the likelihood of replacing GOES-12
with GOES-13, and moving GOES-12 to replace GOES-10 for South American coverage. He
stressed the need for dialogue between NESDIS and the user communities on the pros and cons
of plans for GOES-R following the checkout period. The decision to be made is whether
GOES-R should be employed directly into operations, or whether it should go into storage mode.
In the context of discussing the lunch panel topic on hyperspectral sounding in geostationary
orbit, Mr. Davis stated that some of our international partners, including EUMETSAT and
China, are catching us and passing us in geostationary satellite capabilities.

1.4 Keynote Address: “Leveraging GOES Capabilities to Maximize Response to
User Needs" — Don Berchoff, NWS/OST Director

Don Berchoff, Director of the
NWS Office of Science and

Technology, presented the

Can’t Imagine Life Without
Satellite Data

Sustained Real-time Observations of the Atmosphere, Oceans, .
Land and Sun vital to NOAA Operations and Research keyn0te address, titled:

“Leveraging GOES Capabilities
to Maximize Response to User
5 Needs.” He started with a review
P o . : of the progress made in

= GoES-121¢h:ge:/ ) . .
SR TIPS Mg 20052012y g — : improving the capabilities of

GOES from the launch of

GOES-1 in 1975 to the present.
GOES observations are a critical
part of NWS operations,
providing essential information

on hurricanes, severe convective
storms, flash flood potential, climate variability, space weather and input to numerical weather
prediction.

He noted that the exciting possibilities for GOES-R include: greater high impact event warning
lead times to reduce loss of life and property; contribution to storm scale modeling and forecasts,
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critical to enhancing people’s lives and the Nation’s economy; and improved solar/space
monitoring and forecasts to mitigate impacts to vital national infrastructure assets. In order to
fully realize the potential benefits of GOES-R, we have many challenges to overcome, including
dealing with an explosion in data volume. As the data volume is increasing, the time to digest the
information and make critical decisions is decreasing. Thus, the demand for decision support
tools is increasing. U.S. industry needs the most accurate, accessible, timely and reliable weather
data to make critical decisions that impact our national economy. Weather impacts on aviation
alone in 2007 amounted to $41 billion. In order to mitigate this impact, one of the major
challenges for the NWS is to enable “warn-on-forecast” for severe weather, including severe
thunderstorms, tornados, and convective initiation, with the target of a 60-minute lead time for
the first two events and a 30-minute lead time for convective initiation. Another challenge is to
overcome observational stovepipes and to integrate development efforts based on the unique
strengths inherent to each observing system. Mr. Berchoff outlined the strategic goal as taking
observations from a variety of sources and combining all observations into a single merged
source, the “weather cube,” whether the data be from radiosondes, polar orbiting satellites,
geostationary satellites, radar, or Numerical Weather Prediction. Mr. Berchoff summarized by
saying that GOES has proven its operational value, and GOES-R will provide exciting new
capabilities. He closed by challenging the group to translate these improved observations into
societal benefits by building enabling technologies and architectures and by forging strong
partnerships.

2. SESSION 2 — INFORMATION BRIEFINGS | — Current
Constellation, GOES-13, GOES-N Series and EMWIN/LRIT

2.1 GOES Satellite Constellation Status Update — Chris Wheeler, NESDIS/OSO
Chris Wheeler, the Office of

Satellite Operations’ GOES Team @ GOES On-Orbit Configuration
. g Current as of 11/2/09

Lead, gave a talk presenting the GOES-10 | GOES-11 | GOES-12 | GOES-13 | GOES-14
current status and near term future Launched: 4/1997 | Launched: 52000 | Launched: 7/2001 | Launched: 5/2006 | Launched: 6/2009

. . . Located: 60°W Located: 135°W Located: 75°W Located: 105°W | Located: 89.5°W
of GOES satellites. His topics S - e i
1 . 1 South Ameri GOES-WEST GOES-EAST SPARE Post-Launch
included: GOES On-Orbit g Meric TEel

Configuration, GOES Spacecraft
Overview, GOES Spacecraft
Status, GOES-10 Decommission
Plan, GOES East Transition,
Imager Stray Light Effects and
GOES Variable Data (GVAR)
changes for GOES-14 and
GOES-15.
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He announced the draft plan for NOAA to replace GOES-12 with GOES-13 in April 2010,
which will have minimum impact to GOES constellation fly-out scenarios. The goal is to
complete transition prior to the 2010 hurricane season. This will be a similar sequence to the
GOES-8/12 transition and provides significant test periods for the Office of Satellite Data
Processing and Distribution and direct users to evaluate ingest systems. The proposed plan will

not require users to re-point antenna systems during drift period. It also incorporates a single
GVAR switch from GOES-12 to GOES-13.

Mr. Wheeler also reported that the GOES-10 instruments and communication services will be
de-activated Dec. 1, 2009, due to end of fuel life, and that there will be some interruptions in
South American imaging operations for at least a few months. If the plan is approved, GOES-12
would be available for South America coverage beginning in May 2010.

It was also noted that the new GOES N-P design allows for continuous imaging operations
through eclipse, and this has been verified through post-launch testing and GOES-13 operational
periods. However, solar stray light contamination is observed when the sun is <10-15 degrees
from the image frame. A software fix has shown promise in resolving this issue.

Mr. Wheeler also reported GVAR format changes for GOES-O/P including that GOES-O/P
imagers have an additional 8th IR detector, and important calibration changes could be found at:
http://www.oso.noaa.gov/goes/GOES-calibration/index.htm The changes to the GVAR format on
GOES-O (GOES-14) and GOES-P require users (or their ingest manufacturer supplier) to adjust
their ingest hardware/software to accommodate for these changes.

2.2 GOES User Services Overview — Brian Hughes, NESDIS/OSDPD

Brian Hughes, from the Satellite Services Division, reported on the Polar-Orbiting Operational
Environmental Satellite (POES) and GOES programs. NOAA has a two-polar satellite
constellation; one in a morning orbit and one in an afternoon orbit. New polar satellites are
launched upon failure of an imager or sounder. This continuity of operations has been
maintained since early 1960s. Since May 2007, NOAA has been using a EUMETSAT satellite
operationally for mid-morning orbit through a NOAA/EUMETSAT partnership.

Using GOES, NOAA operates two geostationary satellites with an on-orbit spare. GOES has
maintained a continuity of operations since 1974.

2 p.m. Orbit 10 a.m. Orbit
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Within OSDPD, the Satellite Services Division serves as the primary interface with the user
community of environmental satellite data and products as they:

e Work alongside research in the development of products and services from NOAA’s
satellites

e Evaluate new products for operational usefulness

e Solicit feedback from users on the performance and usefulness of operational satellite
products and services

e Provide analysis and interpretation of satellite products; natural hazard mitigation

e Manage the data collection and Search and Rescue missions on board the NOAA
satellites

e Provide unique services such as OSEI, Web Pages, GIS, Google Earth.

The Satellite Services Division further:

e Provides real-time notifications to users and stakeholders of any type of activity affecting
product ingest, processing or distribution

e Maintains “One Stop Shop” Help Desk responsible for the monitoring of many
operational OSDPD products and services, and serves as the “first line” information
portal for users with problems or questions about products

e Serves as the conduit of information between users and the Product Area Leads (PALSs),
concerning inquiries about product or dissemination specifics

e Enhances the knowledge transfer between OSDPD and stakeholders, concerning new or
enhanced products or services, changes to operational or experimental satellite systems,
and facilitates the transition of products from research to operations (R20).

Major worldwide users include: the National Weather Service, private industry, universities and
cooperative institutes, international meteorological services: Central and South America, New
Zealand, France among other countries; research institutions, Volcanic Ash Advisory Centers,
the media, private users, the Direct Broadcast community, NOAAPORT, GeoNetcast, the
general public, and the Internet.

2.3 Current Use and Benefit of GOES data within NWS — Louis Uccellini,
NWS/NCEP Director

Dr. Louis W. Uccellini, Director of the National Centers for Environmental Prediction (NCEP),
presented a talk on the current use of GOES data in NCEP Numerical Forecast Models. He
reported that use is rather limited because in the short-range models (RUC perspective), the
relative accuracy of Derived Product Images is an issue, and in the longer range models (GFS
perspective) the limited domain precludes wider use.

NCEP has recently studied the utility of conventional satellite and aircraft observations, as well
as non-conventional satellite radiance observation types, with respect to “model dropouts” where
the GFS models under perform at a certain threshold. The preliminary findings are:
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e May not be a model issue; remedial action includes using ECMWF analysis in GFS with
very positive results within existing model system

e Analysis to date has focused on conventional satellite, and aircraft observations

e Could be bias issues in various data

— Warm bias in aircraft data
— Bias, altitude assignment and QC issues with satellite winds
— Potential impact compounded by over sampling (aircraft and satellite)

e (Could have analysis issue with respect to how the observation biases are handled,
especially in the tropics and the Southern Hemisphere

— Size of analysis window (2.5 of the GFS vs. 6 or 12 hr for NCEP models) could be an
important issue

— Bias can influence the background guess causing deviations from truth that are
perpetuated by the cycling

e Specific data sets appear to contribute: Satellite Winds, Aircraft

In summary, Dr. Uccellini noted that the combined use of GOES/POES continues to provide a
foundation for NWS warnings and forecasts, with overall satellite data providing more than 99%
of input into the models, but that the current use of GOES data in models is limited due to
quality-control issues, coverage and the inability to take full advantage of improved temporal
resolution. The future use of GOES-R Advanced Baseline Imager (ABI) expanded coverage and
more rapid updates of full disc are critical advancements that should lead to improved model
outputs.

2.4 Operational GOES Hazard Overview in the Satellite Analysis Branch — Jamie
Kibler, NESDIS/OSDPD

Jamie Kibler, from the Satellite Services Division, reported on the scope and impact of several
key operational satellite programs to the hazards community. These are:

The Smoke, Fire, and Air Quality Program: The Satellite Analysis Branch (SAB) performs a
smoke and fire analysis in which GOES satellite imagery plays a large role in the overall
operations. A smoke and fire analysis is done across the continental United States, Hawaii
throughout the year, and also Alaska and Canada from May through October. The SAB product
1s merged with the analysis from the Servicio Meteorologico Nacional (SMN) in Mexico and the
Water Center for the Humid Tropics of Latin America and the Caribbean (CATHALAC) in
Panama for a full North America smoke and fire product.

The Precipitation Program: The Satellite Analysis Branch (SAB) Precipitation Program plays
an important role in monitoring areas of potential flash flooding and heavy snowfall. Their main
focus is on short term trends and rainfall estimates. They provide support to the National
Weather Service (NWS) Weather Forecast Offices (WFOs), River Forecast Centers (RFCs) and
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the Hydrometeorlogical Prediction Center (HPC). GOES satellite imagery plays an important
role in these operations due to the high temporal resolution.

The Volcanic Ash Program: As one of the worldwide Volcanic Ash Advisory Centers (VAAC),
the Volcanic Ash Program at the Satellite Analysis Branch (SAB) monitors volcanic activity
across North America, northern South America and large areas of the Pacific and Atlantic
Oceans basins. The main objective of the program is to monitor volcanic eruptions using satellite
imagery and to issue advisories providing ash locations and forecasts. GOES satellite imagery
plays an important role due to the high temporal refresh. The primary customer of the volcanic
ash program is the aviation community.

The Tropical Program: The Tropical Program at the Satellite Analysis Branch (SAB) monitors
tropical systems across the entire
world. Geostationary satellite
imagery plays an important role,
especially GOES which is
primarily used in the Atlantic and
Pacific Ocean basins. Analysts
apply a technique called the
Dvorak technique, which uses
enhanced infrared and/or visible
satellite imagery to quantitatively
estimate the intensity of a tropical
system. One of the main customers
of the Tropical program is the The use of GOES-12 imagery provided the opportunity to see

. i the rapid intensification of Hurricane Katrina.
National Hurricane Center (NHC).

2.5 Current GOES Direct Readout Overview — Paul Seymour, NESDIS/OSDPD

Paul Seymour from the Satellite Services Division reported on several Satellite Direct Services.
He discussed how GVAR formatted data is used primarily to transmit Imager/Sounder data from
GOES Satellites and what type of changes are expected in the GOES-R era. The Direct Services
mentioned were: Direct Collection Services (DCS), the Search and Rescue Satellite Aided
Tracking (SARSAT) System, the Low Rate Information Transmission (LRIT), and the
Emergency Managers Weather Information Network (EMWIN).

GOES DCS is the data services for the collection of environmental data in real-time from more
than 30,000 remote data collection platforms located across the GOES footprint.
http://www.noaasis.noaa.gov/DCS/

DCS improvements underway are:

e New ground system (DADDS) in operation
e New transmitters to cut channels in half, double capacity coming soon
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e Finishing conversion to faster transmitters, eliminating slower (100 bps) transmitters
e Future implementation of available 2-way communication capability
e Allowing more frequent observations (1 hour instead of 3 or 4 hour repeat cycle)

As an integral part of the
worldwide search and rescue
program, NOAA operates the
Search and Rescue Satellite Aided
Tracking (SARSAT) System to
detect and locate mariners,
aviators and recreational
enthusiasts in distress anywhere in
the world at anytime and in almost
any condition.
http://www.sarsat.noaa.gov

The Low-Rate information 22
. . . Q NOA{i Eatell\le aqd Informanorj ?erv!c»e ‘\/V‘ g

TransmISSIOIl (LRIT) System IS the . National Environmental Satellite, Data, and Informatior ywew::u:»

delivery of imagery products to

comparably low cost receive systems. http://www.noaasis.noaa.gov/LRIT Products include:

e GOES images: Visible, Infrared and Water Vapor

e Environmental products including tropical storms

e QGraphic images of MTSAT/MSG in JPEG

e Copy of DCS and EMWIN Stream, Administrative Text Messages

Upcoming changes include:

e Advances in LRIT system / Reliability increased

e New DCS delivery application from LRGS’s at Wallops Island

e New Imagery Processing Hardware

e New Domain 4 communications module hardware and updated application
e Redundant system in place by December 2009

e Upgrades at the CDA Wallops Island

EMWIN is a reliable, low cost, weather warning and data broadcast system providing free and
rapid dissemination of warnings, forecasts, graphics and imagery in the Americas, the Caribbean
and Pacific Rim that has been in operation for over 14 years.

The goal of EMWIN is to inform emergency managers and the public as quickly as possible of
pending weather threats, increasing the likelihood of saving lives and property. EMWIN is a
National Weather Service Network, disseminated via GOES and the Internet.
http://www.weather.gov/emwin/index.htm
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3. SESSION 3 — INFORMATION BRIEFINGS Il — GOES-R Program
and Earth-Observing Instruments

Chairpersons: Chris Velden and Jaime Daniels

3.1 GOES-R Program Status — Greg Mandt, NOAA/NESDIS/OSD, GOES-R System
Program Director, Greenbelt, Maryland

The session began with a
presentation by Greg Mandt who
provided the status of the GOES-R
program. He reported that the
GOES-R sensor design and
development activities are well
underway and making great
progress. The Advanced Baseline
Imager (ABI) model was currently
in testing; the Geostationary
Lightning Mapper (GLM),
Extreme Ultraviolet and X-ray
Irradiance Sensor (EXIS), Solar 34
Ultraviolet Imager (SUVI), and P s i SO SN A =

Space Environment In-Situ Suite Wallops Command & Data Acquisition Station

(SEISS) instruments were headed toward Critical Design Review (CDR). GOES-R spacecraft
development was progressing well as it moves toward System Design Review (SDR). Significant
progress was reported on the GOES-R Ground Segment (GS) development. Harris was selected
as the ground segment contractor and is now onboard and working toward its Integrated Baseline
Review (IBR) and preliminary design. The Government’s Algorithm Working Group (AWG) is
making significant progress in developing the GOES-R Level-2 product algorithms and
Algorithm Theoretical Basis Documents (ATBD) for the baseline Level-2 products. Finally, Mr.
Mandt reported that the GOES-R Proving Ground activities are well underway and stressed that
these activities will help ensure GOES-R user readiness.

Antenna System Sites
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3.2 GOES-R Spacecraft — Jamison Hawkins, Lockheed Martin

Jamison Hawkins discussed the A2100-Based GOES-R spacecraft bus design and highlighted
several of its notable elements. First, it will allow for instrument operation through daily station-
keeping and momentum adjusting maneuvers. Second, the yaw flip operation is expected to
improve radiometric response. Third, the ABI and GLM instruments are mounted on a stiff
optical bench that is expected to lead to high fidelity instrument navigation and registration
performance. Mr. Hawkins also noted the development was on schedule.

10
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3.3 The ABI (Advanced Baseline Imager) on the GOES-R Series — Tim Schmit,
NESDIS/ORA, Madison, Wisconsin

Tim Schmit’s presentation highlighted the temporal, spatial, and spectral advances of the

GOES-R ABI instrument over today’s GOES imager instruments. The GOES-R ABI’s 16 bands

offer improved spectral coverage, and will be available at 2km resolution IR, while the visible

bands will be available at either 0.5km or 1km. The faster imaging capability of the ABI will
enable the collection of

Full disk simulation significantly more observations in
J ABIband 15 (12.3um) June 26 2008 at 20:00UTC. a shorter amount of time. The

|
310 290 270 250 230 210 190

instrument will support flexible
scanning scenarios that include
the collection of observations
over full disk, CONUS, and
mesoscale sectors with temporal
refreshes that are dependent on

the scanning mode. Mr. Schmit
showed numerous examples of
how these advanced attributes
will be used and leveraged in a
wide range of qualitative and
quantitative weather,

oceanographic, climate, and environmental applications aimed at meeting a broad spectrum of
user needs. He also showed examples of simulated GOES-R ABI imagery that cover the full-
disk, CONUS, and mesoscale domains. As part of GOES-R Proving Ground work being done at
CIMSS, Mr. Schmit showed what this imagery looks like in the legacy AWIPS system. He also
showed examples of simulated GOES-R imagery centered over Hurricane Katrina.

3.4 The ABI Instrument Development — James Gurka, NOAA/NESDIS, GOES-R
Program Office, Greenbelt, Maryland

James Gurka’s presentation highlighted the strengths of the ABI and provided a status of the ABI
instrument development activities. The strengths of the ABI are:

e [ts scans are parallel to the equator with no image plane rotation which greatly simplifies
the ground processing

e It does not require a yaw flip

e [ts scan patterns and rates are fully configurable on orbit

e [ts optimized system delivers data with no gaps and little overlap

e [INR performance will be achieved for all image scans, not just the full disk scan

e [ts rapid slews will generate little spacecraft disturbance.

It was reported that the ABI development activities are well underway and progressing well.
Most notably, the ABI Prototype Model (PTM) has been built, integrated, and is currently in the

11
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midst of instrument level testing that is demonstrating the fidelity of the ABI design. This testing
has demonstrated that scan Modes 3 and 4 work, custom timelines work, the mechanisms for
collecting data and adjusting instrument performance are working well, and data collection
efforts are providing real data to analysis teams and software. With respect to the Protoflight
Model (PFM), it was reported that many of its components and some of its assemblies are
currently in production.

3.5 The GLM (Geostationary Lightning Mapper) on the GOES-R Series — Steve
Goodman, GOES-R Program Senior Scientist, Greenbelt, Maryland

Steve Goodmans’s presentation provided an overview and update of the GOES Lightning
Mapper (GLM) instrument. He reviewed the GLM instrument characteristics and clarified the
Level-1 and Level-2 requirements
for lightning detection. The Level-1
component includes events; the
Level-2 components include groups
and flashes. He presented an

overview of the Level-2 components
of the lightning detection algorithm
and presented examples of the
TRMM Lightning Imaging Sensor
(LIS) data and products noting the
synergies between natural hazards
and lightning. The LIS data are
serving as an excellent source of
.| | GLM proxy data for use in ongoing
—! GOES-R lightning detection
algorithm development and validation activities. Mr. Goodman also showed use of VHF
Lightning Mapping Array (LMA) data as a GLM proxy data source for testing and validation of
lightning detection algorithm. He then highlighted GOES-R Proving Ground activities aimed at
preparing users for the new GLM data and products. GLM Testbeds are located in Huntsville,
AL; Norman, OK; Sterling, VA; and Cape Canaveral, FL, where GLM algorithm developers and
forecasters are involved in demonstrations and training activities that utilize GLM proxy
datasets. He discussed user readiness from the perspective of data assimilation and summarized a
Joint Center for Satellite Data Assimilation (JCSDA) 2010 Data Assimilation Initiative that
solicits proposals for model impact studies that involve the use of future advanced satellite-based
instruments to improve forecasting of severe weather events (hurricanes, flash flooding, etc) at
both global and regional scales. Mr. Goodman concluded his presentation by summarizing some
new risk reduction and advanced product initiatives involving the use of data from combined
sensors/platforms to better understand the lightning connection to thunderstorm updraft, storm
growth, and storm decay.

12
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3.6 GLM instrument Development — Hugh Christian, Lockheed Martin/University
of Alabama at Huntsville, Huntsville, Alabama
In the final presentation of the session, Hugh Christian discussed the overall GLM system
concept and the design and expected performance of the GLM instrument. As part of this
discussion, he provided a review of the Low Earth Orbit (LEO) optical lightning detection
instrument heritage that included the Optical Transient Detector (OTD) and LIS technology. He
went on to review the GOES-R GLM mission objectives that include: providing continuous full-
disk lightning measurements for storm warning and nowcasting; providing sufficient temporal
resolution to allow tracking of each lightning flash within a specific storm cell and calculation of
its optical center over time; providing longer warnings of tornadic activity; and accumulating a
long-term database to track decadal changes in lightning activity. He then discussed the key
instrument design parameters for being able to detect lightning over the full disk and followed
this with descriptions of the GLM sensor unit components. Given that peak lightning activity
occurs during the daytime, one of the challenges for the GLM instrument is to be able to detect a
weak lightning signal against a bright cloud background. This challenge has been met by a GLM
instrument with high SNR and sensitivity that allows for lightning events to be detected. He
noted that experience with LIS data provides insight and methodology for efficient GLM false
event removal that should ensure compliance with the PORD75 False Event Rate requirement.
He concluded his talk with a brief description of the numerous ground processing algorithms
needed to process the raw GLM data into a scientifically meaningful product.

4. SESSION 4 — Information Briefings Ill — Solar and Space,
Ground Systems and Products

4.1 GOES-R Solar and Space Environment Data Products: Benefiting Users —
Joe Kunches, NOAA/NWS/STIB, Boulder, Colorado

Joe Kunches’ presentation highlighted how GOES data serves space weather users, past, present,
and future. NOAA’s priority is continuity with earlier GOES measurements in a cost effective
manner. At the same time, we must satisfy the needs of our customers. So, while there are
changes in the instrument suite for GOES-R, the changes are essentially incremental adjustments
to better meet those needs. Mr. Kunches emphasized that GOES data are the bedrock for space
weather products and services, on which two of three widely used NOAA scales are built.

Mr. Kunches noted that many space weather observations are made from Earth’s surface. The
Space Weather Prediction Center (SWPC) uses data from ground-based magnetometers, solar
telescopes, ionosondes, and Global Positioning System receivers. There are also non-NOAA
space assets. While these spacecraft are not operational in the NOAA sense, they provide
substantial and in some cases huge improvements in forecasts. For example, the Advanced
Composition Explorer (http://www.srl.caltech.edu/ACE/) makes in situ measurements of
particles and fields and provides crucial short term warnings — with very high confidence — for

13



6TH GOES Users’ Conference, November 3-5, 2009 Conference Report

the onset of major solar geomagnetic and radiation storms. The Solar and Heliospheric
Observatory (http://sohowww.nascom.nasa.gov/) provides observations of coronal mass
ejections that give 1-3 day warning of geomagnetic storms.

Space weather observations are used to protect life and property of those adversely impacted by
space weather conditions. Space weather consists of complex phenomena with significant
societal and economic impacts such as rerouting polar air traffic, delaying deep-sea drilling
operations as well as surveying activity, and affecting electric power distribution. In addition,
other key impact areas are communications (HF, VHF, and SatComm), human exposure, effects
on Global Navigation Satellite Systems, and avionics. The key to mitigating environmental
hazards is the integration of the terrestrial weather and the space weather products and services.
In partnership with the Aviation Weather Program, the new space weather products serving our
GPS and aviation customers will be incorporated into the NextGen 4D Database of aviation
weather data. This will provide a seamless interface to the full information needed by decision
makers to mitigate the impacts of terrestrial and space weather storms.

As space weather users grow and diversify in the coming decade, space weather data and
products from GOES provide the foundation for support to new systems, products and services.

4.2 GOES-R Ground Systems — Your Portal to the Future — Robin Pfister, Deputy
GOES-R Ground System Project Lead, Greenbelt, Maryland

Richard Reynolds from the GOES-R Ground Segment Project (GSP) presented on Robin
Pfister’s behalf. He provided an overview of the GOES-R concept of operations that included
requirements development, operational scenarios to be defined by the “core ground segment
contractor” (Harris Corporation of Melbourne, FL), and that operational details would be refined
during testing conducted by the Mission Operations Support Team and Data Operations Support
Team. Mr. Reynolds also highlighted a GOES-R notional functional overview that includes the
following elements: Mission Management, Product Generation, Product Distribution, and
Enterprise Management.

Mr. Reynolds provided a detailed list of roles and responsibilities for both the Government as
well as the contractor, and described the execution of the contract, project schedule and major
project milestones. The GOES-R GSP and the contractor have established several mechanisms to
ensure the GOES-R program stays on track, and to support the primary mission operations goals
to safely launch and operate the GOES-R series spacecraft, to design, develop, integrate, and test
the ground segment in a manner that minimizes costs, and to provide cost-effective ground
segment sustainment and maintenance once transitioned to Government operations.

4.3 GOES-R Ground System — Denny Hansen, Harris Corporation, Melbourne,
Florida

Denny Hansen provided a comprehensive overview of the GOES-R ground segment, describing
the flexible architecture, operating system and commercial off the shelf (COTS) software tools

14



6TH GOES Users’ Conference, November 3-5, 2009 Conference Report

that will be employed to maximize user benefit. He noted that the products generation and
distribution architecture being developed resolves several challenges, including processing of a
continuous data stream, interdependence of data and products to create the final output product
set, finite limitations of available computers and software, and architecture obsolescence in the
face of evolving COTS computer hardware/software products.

Mr. Hansen depicted a products and user dashboard showing the health and status of products
and the ability of users to receive them. This will allow restoral activities to be initiated and
identification of the root causes of any problems affecting generation or distribution of products
and services. A key feature of the ground segment is use of a COTS-based solution for the
satellite command, telemetry, and mission planning functions using components proven on other
missions. The GOES-R architecture has been designed for flexibility, scalability, expandability
and availability, and the service-based architecture eases the introduction and deletion of product
services.

4.4 GOES-R Access System (GAS) — Reginald Lawrence, NOAA/NESDIS, Silver
Spring, Maryland
Reginald Lawrence described the GOES-R Access Subsystem (GAS), a subsystem of the
GOES-R ground segment system. He noted that GAS is responsible for receiving and storing
GOES-R data and products in 7-day temporary storage and making them available to authorized
users. GAS will be developed and integrated as a part of an enterprise NESDIS data processing
and distribution operational capability, such as the NESDIS Environmental Satellite Processing
Center (ESPC).

Mr. Lawrence provided details on the NESDIS functional architecture, to include the ESPC
products processing and distribution, and GOES-R notional architecture and technical
boundaries. He also briefly outlined the standards and formats (e.g., McIDAS, NetCDF, FITS)
that will be employed, and closed his presentation with GAS milestones that included a projected
delivery of a GAS capability in December 2012.

4.5 GOES-R Products and Their Algorithms — Jaime Daniels, NOAA/NESDIS,
Camp Springs, Maryland

Mr. Jaime Daniels provided a brief introduction of the Algorithm Working Group (AWG), AWG

progress in GOES-R Level-2 product development and validation, gave examples of products

and operational applications, and closed with future work.

The purpose of the AWG is to select, develop, test, validate and demonstrate Level-2 algorithms
that meet the GOES-R F&PS requirements and provide them to the GOES-R ground segment,
and provide sustained life cycle validation and Level-2 product enhancements. The AWG is
composed of four major teams, and leverages nearly 100 scientists from NOAA, EPA, DoD, and
NOAA’s Cooperative Institutes. The AWG adherence to its established processes and standards
in its algorithm development activity reduces risk associated with the development of the Level-
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2 product algorithms and their delivery to the GOES-R program. The outcome of the algorithm
selection process is a suite of algorithms for GOES-R instruments that are expected to be
computationally efficient, robust, easy to implement and maintain, and meet their respective
requirement specifications.

Mr. Daniels provided examples of GOES-R ABI Level-2 products and the related algorithm
highlights. Cloud products discussed included cloud phase, height and sky mask. Land products
presented included land surface temperature and fire/hot spot characterization. Other examples
described included sea surface temperature, derived motion winds, solar insolation, snow cover,
and aerosol detection.

Mr. Daniels closed his presentation by indicating that the AWG has made significant progress,
establishing and executing processes and standards, and that they will continue to support user
readiness and training activities.

4.6 HRIT/EMWIN - Santos Rodriguez, NOAA/NWS, Silver Spring, Maryland

Santos Rodriguez described the Emergency Managers Weather Information Network (EMWIN)
as a low cost, priority-driven weather data broadcast service that provided one of the most robust
NWS systems for public weather dissemination. EMWIN provides rapid satellite, VHF radio and
internet dissemination of alerts/watches/warnings (longer than 1 minute), forecasts, and graphics
and imagery. To learn more about EMWIN, Mr. Rodriguez requested everyone go to
http://www.weather.gov/emwin/index.htm.

Mr. Rodriguez next described the Low Rate Information Transmission (LRIT), a rebroadcast of
environmental data through GOES East and West. LRIT is in a digital format and is a relatively
lower cost option. After GVAR imagery is collected and processed, the imagery is combined
with other data sets, encapsulated into LRIT packets, and the information is sent to Wallops
Island CDA for up-link to GOES 11
and GOES 12. To learn more about Sl

LRIT, Mr. Rodriguez requested T P
everyone go to -
http://www.noaasis.noaa.gov/LRIT.

For the transition to GOES-R/S, Mr.
Rodriguez indicated there will be a
merger of EMWIN and LRIT to a
new High Rate Information
Transmission (HRIT)/EMWIN, with
accompanying changes to the
frequency, EMWIN modulation, and
data rate (increase to 400 kbps). The
goal is to minimize the transition
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impact on users, and keep user costs low while striving to improve services. He encouraged
conference participants to join the demonstration of the proof of concept receiver at the poster
session, and reminded everyone that documentation and software releases are available at
http://www.GOES-r.gov/.

4.7 Poster Preview, Tim Schmit, NOAA/NESDIS, Madison, Wisconsin

Tim Schmit described the wide variety of GOES posters onsite, with over 80 posters available
for review and discussion. Posters were arranged loosely by topic areas such as atmosphere,
hazards, imagery, readiness, training, transitions, synergy, processing and distribution. Mr.
Schmit then highlighted a number of specific posters available, to include GOES-R ground
segment architecture, research to operations transition processes, intercalibration of GOES
imagers, blended and legacy GOES products, GOES variable (GVAR) data and examples, to
short and longer-range forecasts using GOES data and products.

5. SESSION 5 — GOES-R User Readiness

5.1 GOES-R Recommendations from Past GOES Users’ Conferences — James
Gurka, NOAA/GOES-R Program Office, Greenbelt, Maryland

James Gurka, gave a short talk about GOES-R recommendations from past GOES Users’

Conferences. He touched on several recurring messages from those conferences including: user

readiness on Day-1; using a proving ground - test-bed approach; using proxy and simulated data

sets to test and validate data processing and distribution systems; the need for decision aids; and

the importance of user education and ongoing user input.

He discussed how recommendations from past conferences have impacted GOES-R baseline
instruments and plans for user readiness. He concluded by stating that NOAA and the GOES-R
Program Office continue to be committed to keeping lines of communication open with the user
communities using the GOES-R Web site and future GOES User meetings — with the next
meeting scheduled for 2011.

5.2 GOES-R Proving Ground Activities
5.21 GOES-R Proving Ground Activities Introduction — James Gurka, NOAA/GOES-R
Program Office, Greenbelt, Maryland
James Gurka described the Proving Ground mission to engage the National Weather Service in
pre-operational demonstrations of selected capabilities of next generation GOES. The mission
objective is to bridge the gap between research and operations by:
e Using current systems (satellite, terrestrial, or model/synthetic) to emulate future
GOES-R capabilities
e Infusing GOES-R products and techniques into NWS operations with emphasis on
AWIPS and transitioning to AWIPS-II.
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e Engaging in a dialogue to provide feedback to developers from users

Mr. Gurka emphasized the importance of Day-1 user readiness and maximum utilization of
GOES-R products and effective transition of products and decision aids to operations. He also
described the rationale for proving ground activities originating from program risk reduction
activities addressing user readiness. He gave some examples of the utility of user feedback into
product development demonstrated at Proving Grounds. One of these was convective initiation
and cloud-top cooling and the forecasters' desire to better assess storm severity by being able to
monitor cloud top cooling after convection initiates with better resolution data.

Finally, he highlighted an important Proving Ground goal — to ensure a pathway into operations
by developing GOES-R proxy products for the AWIPS2 environment.

5.22 GOES-R Proving Ground Activities at CIMSS — Wayne Feltz, CIMSS, Madison,
Wisconsin

Wayne Feltz, NOAA’s (CIMSS), provided an overview of GOES-R product demonstrations at
the WFO-level (MODIS, AVHRR, AIRS derived proxy products) and at NCEP Centers Test
beds (convective initiation), AWIPS Weather Event Simulations and near real-time NWP
simulated ABI radiances (and introduction to forecasters of GOES-R era-like products).

Proving Ground goals were listed as: provide pre-launch satellite simulated and real-time proxy
data and products to stakeholders; make data available with end-user decision support systems
(AWIPS, N-AWIPS, AWIPS-2, Google Earth); and provide strength and weaknesses
documentation along with training (in-field) and collaborative feedback. Mr. Feltz then showed
numerous examples of simulated GOES-R data and their applications to various physical science
analyses and forecasting fields.

He concluded by stating that there is vested interest in providing GOES-R like products to end-
users such as NWS forecasters and FAA decision support personnel. To this end, the GOES-R
AWG teams are working toward algorithms ready to produce decision support information. This
GOES-R algorithm development effort has fostered new decision support applications with
current imager technology (with further improvements expected with the launch of GOES-R in
2015). These areas are: Convective Initiation, Overshooting-tops, and Turbulence.

5.23 GOES-R Proving Ground Activities at CIRA — Dr. Mark DeMaria, NESDIS/ORA

Dr. Mark DeMaria, NOAA’s Cooperative Institute for Research in the Atmosphere (CIRA),
described a re-focused and expanded Proving Ground (PG) effort at CIRA including: remote
interaction with additional WFOs, Product dissemination through NWS regions to local AWIPS,
National Centers SPC, and NHC.

This also includes interactions with the Alaska Region and SPoRT (lightning applications)
leveraging parallel efforts to demo NASA Earth Observing System products.
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Dr. DeMaria described the CIRA efforts to expand interactions with other PG components,
WFOs, and NCEP Centers, as well as leveraging ongoing CIRA/RAMMB activities. Next he
gave an overview of Day-2 WFO products (e.g., Simulated Tru-Color, Low-Cloud, Volcanic
Ash, snow-cover, statistical hail); he also outlined NHC demonstrations (e.g., air mass, tropical
cyclone rapid intensity).

Plans call for: expanded WFO/National Center demos in coordination with CIMSS; SPoRT
continues with AWIPS/AWIPS-II developments; expanding coordination with wider Proving
Grounds members to demo selected AWG products; standardizing product
documentation/feedback, multi-platform applications and product training.

5.24 GOES-R Proving Ground Activities at SPoRT — Dr. Gary Jedlovec, NASA

Dr. Gary Jedlovec, NASA, gave a talk describing the Short-term Prediction research and
Transition Center (SPoRT) Proving Ground mission at NASA as applying NASA measurement
systems and unique Earth science research to improve the accuracy of short-term (0-24 hr)
weather prediction at the regional and local scale by conducting focused research, evaluating in
“testbed” mode, and transitioning priority products to WFOs (end user decision support
systems/tools).

He outlined the keys to success as: linking data / products to forecast problems; integrating
capabilities into AWIPS / other DSS; and providing training / forecaster interaction and
feedback.

A primary goal of this Proving Ground activity is technology infusion into short term weather
forecasting. Dr. Jedlovec described the customer interface as 13 WFOs in Southern Region. He
also described an overview of research products transitioned into operations (derived products
from MODIS, AMSR-E, total lightning, combined instruments products, GOES, and GOES-R
products (GLM proxy, ABI proxy) and other SPoRT Proving Ground activities related to ABI-
proxy, GLM-proxy, and WRF-based lightning forecasts.

He concluded by announcing that ABI proxy imagery and products and pseudo GLM data will
be disseminated to selected WFOs (early 2010) and to the Proving Ground test-bed as part of the
Hazardous Weather Testbed (HWT) and 2010 NSSL Spring Program.

5.3 GOES-R and CLASS — Bob Lutz, GOES-R Ground Segment Project

Bob Lutz, GOES-R GSP, presented an overview of the Comprehensive Large Array-Data
Stewardship System (CLASS), which is the information technology (IT) component of the
NOAA National Data Centers: National Climatic Data Center (NCDC), National Geophysical
Data Center (NGDC) and National Oceanographic Data Center (NODC). He also described how
CLASS will serve as the permanent archive and provide retrospective access services for
GOES-R products and the type of enhancements planned for GOES-R.
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Requirements for GOES-R to CLASS data transfer were established in the Ground System-to-
CLASS Interface Requirements Document (IRD). These were signed by CLASS and GOES-R
Ground System managers in the summer of 2009. Enhancements of CLASS include
implementation of CLASS Ingest Portals (routing capabilities) at all three GOES-R productions
sites, with failover scenarios supported. Upgrades to CLASS network infrastructures are also
planned.

5.4 GOES-R Direct Readout Implications — Richard G. Reynolds, SGT, Inc.

Richard G. Reynolds, SGT, Inc., gave a talk presenting upcoming changes expected with
GOES-R, for user preparation both before and after operational implementation.

The GOES-R system requirements, communications requirements, and the Ground Segment
architecture have now been defined for the entire system, including Direct Readout Services. The
detailed definition of communication link characteristics are not fully finalized; they will be
refined through the Spacecraft and Ground Segment contract design processes. He described the
GOES-R baseline as: GRB will replace all current forms of instrument data broadcast, full
resolution, geo-located and calibrated in essentially real-time.

EMWIN and LRIT will be combined and enhanced to a higher data rate on a new downlink
frequency called HRIT/EMWIN. DCS will remain largely the same; however, DCPR downlink
in L-Band will have a frequency shift. SARSAT will be essentially unchanged.

Documentation for the Direct Readout User community will be produced by the GOES-R
Ground System contractor as CDRLs. Of particular note, the Ground System Contractor (Harris
Corporation) will be developing a Product User's Guide (PUG) that will include a section on
building a GRB receive system.

5.5 Education and Training — Tony Mostek, NWS

Tony Mostek gave a talk presenting the current status and overview of the major training
initiatives in the National Weather Service. He also described training programs in NOAA with

RosivRose @ its international partners and the

‘ 3 interaction between VISIT,
Q: ’ COMET, NWS Training
: . Division, WMO, and
EUMETSAT Bilateral Programs.

He further outlined an overview
of: training program needs
assessment; a description of the
Satellite Hydromet Course
(tracks for interns, forecasters,
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tropics, and hydrologists); an overview of Learning Management System (LMS); and feedback
from satellite training workshops.

He also presented some of the challenges for the GOES-R era, including increased data flow and
data integration issues and the opportunities to make improvements before launch. He also asked
some probing questions for the community to consider related to rapid changes in technology
and operations: How can NOAA improve how it prepares for new satellites? How to get
Products and Services to more NOAA Users? How can Training Programs work most effectively
with Proving Ground to connect Development and Operations?

Lastly, he reported that management support for future training is continuing to increase with
new budget support for training from Assistant Administrators, Office Directors, and
stakeholders from all the NOAA Offices.

6. SESSION 6 — Breakout Questions/lssues/Logistics — Co-chairs:
Tim Schmit and Tom Renkevens

Session 6 introduced the break-out sessions. This included the questions, issues, and logistics.
The issue of user readiness was introduced by Mike W. Johnson, NWS Office of Science and
Technology. In addition, the “Rules of Engagement” were discussed by Kathleen Paris, the lead
professional facilitator.

6.1/6.2 Introductions to the various breakout groups with issues they will discuss
and Logistics. Overview of break-out sessions and questions
Tim Schmit and Tom Renkevens presented the overview of the Breakout Sessions. This
Breakout Session was conducted with all conference participants on Wednesday afternoon. Each
participant selected and attended one theme-area group during the Breakout Session. The theme
area groups were: Atmosphere Session A & B, GOES Transition — 11 through R series Session
A & B, ABI, Training, Product Distribution, Implementation & Processing, and
Ocean/Land/Solar & GLM/SEISS. Tim and Tom outlined the issues for the groups to consider
and the questions that needed to be answered by each group, including the two common
questions that each group was being asked to answer.

6.3 Development of NWS Satellite User Readiness — Mike W. Johnson, NWS
Office of Science and Technology

Mike Johnson presented a talk on the Development of the NWS’s Satellite User Readiness. He
organized his presentation around three areas: 1) Satellite products in context of the broader
strategic goal, 2) Preparing NWS for future satellite products, and 3) NWS user-system readiness
for GOES-R.
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He began with the NWS strategic goal to develop a fully integrated observation system along
with analysis tools to fully exploit data and enable strategic warn-on-forecast stretch goals. Since
forecasters won’t have time to analyze the growing amounts of observational and model data,
there is a need to assimilate observations from multiple platforms into products that directly
address forecast and warning needs. The end-state objective will be that the system automatically
analyzes the data and determines when the forecaster needs to react — the main strategic goal.

Since the NWS will not fully realize this goal on Day-1 GOES-R, there are many activities the
satellite community can and should be doing to lead the way. Some of these areas are:

e How and what satellite products will be available to users

e Push-Pull, Product integration, AWIPS development — details of GAS

e How do requirements differ regionally, seasonally, how to handle localized products
e Training — preparation and implications to warning processes near term (Day 1)

e How do we systematically progress toward our strategic goal

e GOES-R Proving Ground (PG) Activities guided by Proving Ground Plan

e NWS User-Readiness and Infrastructure Planning Studies

To address these activities, a NWS User Readiness Working Group has been formed to develop
user-readiness and feedback to PG activities. Initially, this will be a small internal NWS member
group which will grow incrementally as topics mature and users require more detailed
information.

Finally, he stated that the GOES Users’ Conference offers a great opportunity to obtain user
feedback on the transition to the GOES-R era. The Breakout Sessions have been designed to
specifically focus on this. The NWS plans to take the results of these breakout sessions to help
define the framework and milestones for the way ahead.

6.4 “Rules of Engagement”

Kathleen Paris, lead facilitator went over the ground rules to be followed by each group during
the breakout sessions. She explained how pre-assigned facilitators, technical experts and scribes
would assist each group during the sessions. She further asked the group to select a presenter to
summarize the group’s discussions and recommendations during the Breakout Summary Session
on Thursday morning.

6.5 Logistics and locations

Tim Schmit went over the different groups. These theme-area groups were: Atmosphere (2 sub-
groups); GOES Transition 11-R series (2 sub-groups); ABI; Training; Product Distribution,
Implementation and Processing; and Ocean/Land/Solar & GLM/SEISS.

Each group was asked to consider two common questions on GOES-R user readiness in addition
to other pertinent theme-related questions. Room number assignments were given to each group
as well as the time allotted to accomplish the assigned task.
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7. SESSION 7 — Breakout Sessions

The results of the Product Distribution and Implementation breakout session.

8. SESSION 8 — Breakout Session Results and Wrap-up
Chair Session 8: Shanna Pitter — (See Appendices 3, 4, and 5)

This session consisted of the breakout sessions, led by a professional facilitator. The session
topics were:

e Atmosphere Session (Sessions A and B)

e GOES Transition — 11 through R series Session A and B
e ABI

e Training

e Product Distribution, Implementation & Processing

e QOcean/Land/Solar & GLM/SEISS

Important ideas and recommendations from the Breakout Sessions that centered on user-
readiness included: increasing the level of communication, education and demonstration by
taking GOES directly to the users — utilizing various methods and opportunities; providing
simulated data products and proxy datasets for local decision aid development; and ensuring
reliable program status information including launch, dates for data availability and data
transition timelines.

Other important suggestions and recommendations from the groups were: better use of the
current GOES series, developing COMET training modules on the GOES R ground segment and
the 65 products; use of integrated and blended products, providing low-cost transition solutions
to new services like EMWIN and HRIT, exploring a new concepts of operations, requiring
matching formats for real-time and archived data, improving information about GAS, developing
a readiness plan, defining early routine scanning and special event procedures, determining how
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non-AWIPS users get products and services, improving outreach to NWS Offices and National
Centers, and finally ensuring that the user communities are ready!

9. SESSION 9 — A Look into the Future
Chair: Steve Goodman

9.1 NASA Earth Science Program: From Innovative Observations to Solutions —
Dr. Jack Kaye, NASA, Earth Science Division
Dr. Jack Kaye, NASA’s Earth Science Division (ESD), presented a talk describing NASA’s
environmental satellite constellations and supporting infrastructure of airborne assets, surface
observation networks and high-end computing resources. He reported on significant ESD
accomplishments, such as: TRMM data providing climatology of tropical precipitation, I[CESat
data showing changes in ice sheet thickness, Topex/Poseidon and Jason-1 data showing an
increase in global sea level, and GRACE data showing a draw-down of ground water in India.

He outlined how NASA partnerships continue to play a significant role in advancing earth
sciences. Some of these are: NASA and USGS providing Mid-Decadal data set from Landsat;
NASA and EPA partnering to provide air quality (particulate) information for the United States;
NASA partnering with UNESCO to provide African drought monitoring and forecasting; and
NASA and USAID implementing SERVIR to provide data for disaster support in Central
America and now East Africa.

Research to Operations initiatives include: 1) the Joint Center for Satellite Data Assimilation’s
(JCSDA) work on assimilation of OMI TO3 NRT product that has been implemented within the
NCEP GSI, improving assimilation of AIRS water vapor channels in the NCEP GSI and
assimilation of MODIS aerosol optical depth at FNMOC; 2) Short-Term Prediction Regional
Transition Center (SPoRT) MODIS/AMSR-E composite SSTs used as lower boundary forcing

for weather forecast at AOML; P b - 5 L,
and 3) accelerating Operational ﬁ_“'\&\%‘ y - T.he,. A'Tra'.n ;
Use of Research Data . __
(AOURD) SST High PARASOL CALIPSO Cloudsat
Resolution Composite Data ' 2y JP°8

Sets used at NWS Southern
Region WFOs; Altimeter
significant wave heights (SWH)
used in NCEP/OPC Operations;
and MLS NRT evaluated at
NCEP, ECMWF, UK MetO,
Environment Canada, and
GMAO.
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The Earth Science technology portfolio of over 550 science-focused, competitively selected
projects is helping NASA realize its Decadal Survey mission goals. Dr. Kaye reported on the
latest developments in Climate and Radiation Balance, Weather, the Earth’s surface and Ice
Sheets.

He concluded his remarks by summarizing how: 1) NASA’s satellites and aircraft are providing
new views of the Earth system, enabling scientific discovery by a large and diverse community
of researchers; 2) NASA’s investments and partnerships are facilitating use of NASA data to
support forecasting, management, and policy development; 3) Satellite programs in formulation,
development, and planning will significantly expand national capability in Earth observation and
be implemented into global enterprise with partnerships and coordination; 4) NASA-developed
technology will facilitate improved performance of future observing systems; and 5) the NASA-
NOAA partnership is central to the Nation’s ability to advance scientific knowledge and support
advances in climate research, adaptation, services, and technology.

9.2 NASA Geostationary Coastal and Air Pollution Events (GEO-CAPE) Mission
— Jay Al-Saadi, NASA
Jay Al-Saadi, NASA, presented a talk on the GEO-Cape Mission. He described how NASA is

implementing missions within three groups of “Tiers” in accordance with the sequencing of the
2007 Space Decadal Survey and that GEO-CAPE is one of five missions in the 2™ Tier.

He reported how the
GEO-Cape Mission
represents the next

Air quality

Ocean color
from space

generation of SR
environmental science: - —
High-time-resolved i CAPE
(~hourly) observations

of atmospheric composition and coastal ocean biochemistry/physics. Air Quality goals include:
satisfy basic research and operational needs related to air-quality assessment and forecasting;

emission of O3 and aerosol precursors, including human and natural sources. Coastal Ocean
goals include: quantify response of marine ecosystems to short-term physical events; and

monitor biotic and abiotic material in transient surface features. Measurements of aerosols from
the air-quality instrument can also be used to correct aerosol contamination of the high-
resolution coastal ocean imager. Mr. Al-Saadi suggested that instrumentation has a strong low-
Earth-orbit space heritage and a high level of technology readiness.

A 2015 launch would be feasible in geosynchronous orbit near 80W with notional payload of
three instruments. These would be:
e a Wide area UV-Visible spectrometer, <10km nadir resolution, hourly, 45S to SON (O3,
NO2, CH20, SO2, aerosol),
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e a Wide area IR correlation radiometer for CO mapping with capability to distinguish
between near-surface and free-troposphere,
e a High spatial resolution (250m) steerable event-imaging spectrometer.

The two wide-area instruments together provide systematic/continuous air quality observations.
The high-resolution event imager provides targetable/episodic Observations — a coastal ocean

color instrument but also capable of atmospheric observations. Estimated mission cost is
~$550M (NRC) ~§$1.1B (NASA).

Finally, he summarized the talk by making the following points:

1. GEO-CAPE and the GOES-R System are highly complementary for the next generation
of atmospheric and coastal ocean observations.

2. NASA is supporting advanced technology development and science working groups to
refine GEO-CAPE mission concepts. NOAA scientists involved, expanded involvement
is welcomed!

3. GEO-CAPE phased implementation concepts, including launches of opportunity for
individual instruments, may offer a timely, systematic, cost- and risk-effective approach.
This fiscal year, NASA plans to conduct instrument accommodation studies for
commercial and future GOES-R (S, T) platforms.

4. A specific concept that leverages NASA and NOAA investments while enabling an
integrated global observing system for air/water quality: Launch mature high-heritage
wide field-of-view UV-Vis and IR (2-4 micron) instrumentation as soon as possible.
Continue to develop compact pan-chromatic FTS instrumentation with initial focus on
high-resolution.

9.3 Roadmap for Satellite Data in the Advanced Weather Interactive Processing
System (AWIPS) — Deirdre Jones, National Weather Service

Deirdre Jones, National Weather
Service, presented a talk on the

future of satellite data in the
Weather Service's AWIPS system. -
She outlined the agenda for her g L > >
talk by addressing: challenges ‘ ”

meeting new customer weather
needs, the architectural vision,

AWIPS plan to achieve
architecture, and next steps.

Customers are demanding
improved services as the U.S.
industry needs the most accurate,

ARRL T8 23

accessible, timely and reliable
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weather data to make critical decisions that impact our national economy. This includes the
speed at which decisions are made as demand for decision support services is increasing at the
same time Federal deficits are soaring and resource constraints are the watchword. Faced with
huge data explosions, plans must also address: rapid data assimilation requirements, demands on
data management architecture, and data access on-demand within resource constraints while
challenged with integrating all observing data sources to achieve the desired effect. This leads to
the conclusion that mangers must develop a strategic enterprise infrastructure plan and roadmap
for building infrastructure capability over the next 10 to 15 years.

She then looked at the specific need for advances in the AWIPS program in the GOES-R Era.
Key points raised were: SEC leading the effort to prepare the enterprise as well as planning
AWIPS improvements to support future data, robust infrastructure with capacity and throughput
for larger volume/higher resolution data, flexible software infrastructure, communications
bandwidth — satellite broadcast and terrestrial networks, and the data distribution paradigm —
push and pull.

She summarized her remarks by stating how NOAA is working on the enterprise infrastructure to
accept, manipulate, and use data from new capabilities. NOAA is also working to ensure all
NWS systems are on track for user readiness, addressing a complete assessment, design solution,
building toward NOAA target architecture, and requiring efficiencies to reduce cost needed; and
seeking out new technologies for computing and data integration architectures.

10. LUNCH PANEL — Status and Plans for GEO and HEO Satellites in
the International Community

Co-Chairs: Paul Menzel and Martin Medina

Items of note from this session include the international plans for geostationary high spectral
resolution infrared sounders, China’s exemplary satellite development program that starts with
demonstrations of new instrument capabilities followed by operational implementation on
subsequent satellites, and the growing interest and plans for highly elliptical orbiting (HEO)
complementary to geostationary (GEO) orbiting platforms.

Jerome Lafeuille, from the World Meteorological Organization (WMO) Space
Program Office, presented the WMO Space Programme activities and plans
regarding geostationary and highly elliptical orbiting (HEO) satellites. He noted
that HEO coverage above 60/70 degrees supplements GEO coverage. The
WMO Vision for the Global Observing System (GOS) in 2025 includes operational high spectral
resolution IR GEO-sounders and pathfinder visible / Near-IR HEO-imagers. He stressed that the
challenge is to realize these new capabilities and to integrate GEO, LEO, and HEO observations
through intercalibration, data standardization, and composite products.
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Carlos Frederico Angelis, from INPE/CPTEC,
INPE e e e esouisas espacms | discussed current and planned satellite activities.
Brazil currently uses satellite data / products from
NOAA, NASA, China, EUMETCast and
GEONETCast. He thanked NOAA for moving GOES-10 to 600 West to cover the Southern
Hemisphere with both the imager and the sounder. The Brazilian Space Agency (AEB) is
discussing the launching of a GEO satellite in the near future, which would likely have an
infrared sounder and a visible and infrared imager.

I * I Environment [ ,yis Garand, from Environment Canada emphasized the

Canada complementarity of GEO and HEO orbits. He presented
Canada’s Polar Communications and Weather (PCW) Program that is planning two highly
elliptical (Molniya) orbit satellites that will provide continuous, GEO-like coverage over
Canada’s polar region. The first PCW satellite is scheduled for launch in 2016.

The geo plans for China were summarized by Yang Jun, Director General of the
Chinese National Satellite Meteorological Center. The second Chinese
geostationary meteorological satellite, FY-2C, was launched in October 2004
carrying GOES Imager-like spectral bands at 1 km (visible) and 5 km (IR)
resolution. The satellite is spin stabilized and stationed at 1050E. FY-2D, launched in December
2006, continued this imaging capability. FY-2E, an in-orbit spare, was launched in December
2008. FY-4 (the second generation of Chinese geostationary meteorological satellite series) is
being planned; several changes are under consideration including (a) three-axis stabilization, (b)

VIS/IR satellite (A series: 2014) and microwave satellite (B series: 2017), (c) more powerful
imager and lightning mapper, (d) sounding capability (spectrometer?), () enhanced ground
control capability, and (f) enhanced application and services systems. FY-4 is in definition and
pre-configuration stages; the first FY-4 is a demonstration mission with the following two
considered operational.

@- E”METS A;- Johannes Schmetz of EUMETSAT noted that two Meteosat

Second Generation spacecraft are in geostationary orbit —
Meteosat-8 since August 2002 and Meteosat-9 since December 2005. Both carry the 12-channel
imager SEVIRI and an earth radiation budget GERB. Two more MSGs will follow. He also
summarized the approved version of the plans for Meteosat Third Generation (MTG).
Observation missions include (1) a Flexible Combined Imager that supports nowcasting and very
short term forecasting with high resolution fast imagery supplanting the MSG SEVIRI mission,
(2) an Infrared Sounder (IRS) with 1700 channels of 0.6 cm-1 resolution sampling 700 to 2175
cm-1 focused on atmospheric dynamics, (3) a Lightning Imager (LI), and (4) an Ultraviolet Near
Infrared (UVN) instrument that supports atmospheric chemistry and air quality monitoring over
Europe.
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Dr. Devi Prasad Karnik, the Space Counselor at the Indian Embassy, presented
India’s plans for the Indian National Satellite System (INSAT), India's
geostationary environmental satellites. This is a multi-purpose system for
telecommunications, radio and TV broadcasting, meteorology, search and rescue operations, and
disaster warning. India launched INSAT-3A in April 2003. Kalpana, a geo dedicated to
meteorological applications, was launched in September 2002 carrying an imager with visible (2
km), IRW (8 km), and WV (8 km) channels and a 1 km CCD array at 0.7, 0.8, and 1.6
micrometers. Both of these satellites are operational for India. INSAT-3D launch is planned for
2010; the payload will include a 6-channel imager and a 19-channel sounder.

Jaoan Aerosnace Exploration Agenc Yoshinori Yoshimura discussed Japan
2 : P i Aerospace Exploration Agency's (JAXA’s)

current and planned satellite activities,

including the Global Change Observation Mission and cooperation with NPOESS and MetOp.
JAXA currently has satellites for disasters and resources, greenhouse gases, water cycle, and
plans to launch satellites to monitor climate change. In an update on the geostationary Multi-
functional Transport Satellite (MTSAT), it was noted that MTSAT-1R was launched in February
2005 and was followed by MTSAT-2 in February 2006. MTSAT-1R and MTSAT-2 are multi-
purpose satellites with both aeronautical and meteorological missions that are planned to serve
Japan's needs through the rest of the decade. The MTSAT series have four infrared channels

including a 3.7 micrometer channel and one visible channel. A follow-on to MTSAT-2 that
includes a SEVIRI-like imager and a hyper-spectral sounder is being planned for 2013 launch.

and Meteorological Satellite (COMS). COMS would have satellite communication,

ocean monitoring, and weather monitoring missions. The last two missions include
(a) monitoring of marine environments around the Korean peninsula, (b) production of fishery
information (chlorophyll, etc.), (c) monitoring of long-term/short-term change of marine
ecosystems, (d) continuous monitoring of imagery and extracting of meteorological products

) Ae-Sook Suh spoke about Korea’s plans for a geostationary Communication, Ocean,

with high-resolution and multi-spectral imager, (e) early detection of special weather such as
storms, floods, yellow sands, dust, etc., and (f) extraction of data on long-term change of sea
surface temperature and cloud. COMS will carry a 5 channel meteorological imager (visible, 4,
6.7, 11, and 12 micrometers) and an 8 channel ocean imager (visible and NIR channels). She
noted that COMS will be launched in 2010.

Paul Menzel (for Alexander Uspensky from SRC Planeta of the Russian Federal
Service for Hydrometeorology and Environmental Monitoring presented an
update of the Russian geo-plans for GOMS Electro L1 launch to geostationary

orbit at 760E in 2010. Electro L1 will carry on a three axis stable platform the
Multi-Scanning Unit (MSU-G), a scanning radiometer-imager with 10 channels in visible and IR
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similar to MSG SEVIRI (spectral bands include 0.5-0.65; 0.65-0.80;0.8-0.9; 3.5-4.0; 5.7-7.0;
7.5-8.5; 8.2-9.2;9.2-10.2; 10.2-11.2; 11.2-12.5 micrometers). The spatial resolution in sub-
satellite point will be about 1 km (VIS) and 4 km (IR). The primary mission objectives for
GOMS Electro are (a) continuous observation of the Earth within a radius of 55-60 degrees
centered at the sub-satellite point; providing simultaneous images of cloud cover and the Earth’s
surface, (b) collection and retransmission the hydro-meteorological data from national and
international platforms (DCPs) to the main and regional forecasting centers, (c) helio-
geophysical measurements at geostationary orbital altitude, and (d) dissemination through the
satellite various information products (image fragments, charts and numerical data) from the
main and regional centers to national and foreign users’ receiving stations.

The session concluded with the observation that the Global Observing System is truly an
international enterprise and that evolution of the geostationary component as outlined in the
presentations represents a significant increase in observing capability.

11. TOWN HALL MEETING — “The Need for an Advanced Sounder on
GOES”

Chair: Chris Velden; Moderator: Abby Harper

Overview of Hyperspectral Sounding Opportunities: Hank Revercomb,
UW/SSEC

NWP Perspectives: Robert Aune, NESDIS/STAR

NWS Perspectives: Jeff Craven, SOO, NWS/MKE

NHC Perspectives: Jack Beven, Hurricane Forecaster, NWS/NHC
International Perspectives: Jo Schmetz, EUMETSAT

A lunchtime town hall-style meeting was held on Wednesday. The idea was conceived by Chris
Velden (CIMSS), who was a member of the National Research Council’s Decadal Study, and
chaired the session. The panel consisted of five members broadly representing the potential
advanced sounder user community, along with an introduction and summary given by Abby
Harper, the NOAA/NESDIS Deputy Assistant Administrator for Systems. Tim Schmit,
NOAA/NESDIS, served as the session moderator.

The subject was briefly introduced by Mr. Schmit, and followed with a few comments by Ms.
Harper. The first point she made was that government decision makers don’t really understand
the need for hyperspectral sounders, so that scientists must make a better effort to define the
potential value of the information. In addition, the current situation is a bit of an unfortunate one,
in that almost all focus and efforts (and resources) are being applied to the NPOESS/VIIRS and
GOES-R/ABI programs, which will naturally limit the development and deployment of an
advanced geostationary sounder.
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An overview of hyperspectral sounding
opportunities was given by Dr. Hank
Revercomb, Director of UW/SSEC. He
showed how the advanced GEO sounder
concept represents a dramatic new capability

Spect ol Coverage of GIFTS/IRS/HI

to provide longer lead times for severe
weather. An important point that he made
was to recall the NRC Decadal Survey
recommendation to “Develop a strategy to
restore the previously planned capability to
make high-temporal- and high-vertical-

resolution measurements of temperature and water vapor from geosynchronous orbit,” and
suggested this was the “forgotten” recommendation. In addition, Dr. Revercomb pointed out that
this strategy is supported by the Congressional view of NASA and NOAA roles expressed in the
2008 NASA Authorization Act. So based on this, together with the fact that implementation is
proceeding in Europe and Asia, and that the United States has the proven technological
capability, it was strongly suggested that the United States' plans for the advanced geostationary
sounder need a fresh look.

The NWP perspectives were covered by Robert Aune, NESDIS/STAR. He suggested that
advanced GEO sounder data would be useful for both "nearcasting" and short-term forecasting.
Nearcasting severe weather up to 6 hours in advance fills the gap between nowcasting
observations and regular numerical weather prediction. The improved vertical resolution offered
by the advanced sounder would be the key contributing factor to the data. Mr. Aune also noted
previous OSSE experiments that suggested both high-spectral and high-temporal are needed for
regional scale models. This is supported by more recent results (QJRMS, Oct, 2009) that show
the top three observing systems that contribute to ECMWF forecast error reduction are AMSU-A
(4 satellites) [ 17.2%], IASI (one satellite) [12.0%] and AIRS (one satellite) [11.8%]. Finally,
Mr. Aune noted that a geostationary hyper-spectral sounder located upstream of North America
will provide a significant improvement in mesoscale model 24-48 hour forecast accuracy for the
United States.

NWS forecasting perspectives were given by Jeff Craven, SOO, NWS/MKE. Mr. Craven was a
strong advocate, and noted that a GEO sounder could help to “Warn on Forecast” by providing a
better analysis and prediction of convective initiation, which could also be used as input to high
resolution NWP models. An advanced GEO sounder would also help populate the planned
NextGEN — 4D data Cube.

Hurricane forecasting perspectives were covered by Dr. Jack Beven, Lead Hurricane Forecaster,
NWS/NHC. He pointed out that low-earth-orbiting sounders at best provide data over an area of
interest once every few hours and that evolving/translating meteorological features such as
hurricanes can easily slip through the swath gaps in LEO sounder coverage. A GEO sounder
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would produce higher temporal resolution data and cover the swath gaps over the tropics. Dr.
Beven thought that the NHC could significantly benefit from an advanced sounder on the
GOES-R satellite series, but that the greatest benefit might result indirectly from assimilation of
the data into NWP models that
Total Precipitable Water Products JRsERatnitiet Lt
intensity. Sounder data could also

. be used more directly in hurricane-
: specific products such as eye
sounding intensity estimates, and in
other derived environmental
products such as TPW.

The NESDIS Operational Blended TPW over SUPER_NATIONAL

International perspectives were
articulated by Johannes Schmetz,
EUMETSAT. One of his many
GOES-R sounder data could temporally enhance the microwave-based TPW pOintS was to adhere to
product over the oceans, making it easier for the NHC to detect and track . .

important moist and dry features. international agreements to ﬂy
sounders on GEO platforms.
Examples are: the 2003 CGMS report prescribed that all international geostationary
meteorological satellites should have sounders by 2015; the 2007 decadal survey indicated the
high priority for GEO hyperspectral sounders; and the 2008 GEO partners meeting in Geneva
specifying that all met GEO satellites should have sounders as part of the global observation
system. EUMETSAT has started phase-A studies to implement an advanced sounder on the
MTG series late in this coming decade.

About 30 minutes was available after the presentations for audience discussion time. In general,
the comments strongly advocated for the United States' need to have advanced geostationary
sounders. At the very least, a demonstrable prototype needs to be flown to clearly show the
importance to impacts on U.S. forecasts. In addition, it was mentioned that recent findings from
the international climate community indicate that water vapor data is one of the most important
parameters in climate forecasting and assessment. It was stated that the GEO sounder data would
accurately measure water vapor in four dimensions, including the motion that could be used to
better describe the transport.

A final (very good) question was asked about how the community can better champion this
cause. Whom do we advocate to, and what is the best approach to do so? The session was
adjourned by Abby Harper, who attempted to address these questions, and also noted that she
had learned much from this session about the potential benefits of an advanced GEO sounder.
She ended with an optimistic, but also realistic tone: that NOAA/NESDIS is very focused on
getting the currently planned instrumentation into space as soon as possible, and that new or
higher-risk options are much lower on the radar screen. She noted that if the science and user
communities feel strongly about the GEO sounder, then the push should continue.
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12. NOAA's POST-CONFERENCE RESPONSES TO USER QUESTIONS
AND RECOMMENDATIONS (See Appendix 5)

13. POSTER ABSTRACTS

The posters covered a wide range of topics — from the ocean, through the atmosphere, to the
stars. Posters were arranged loosely by topic area: Atmosphere, Hazards, Imagery,
Readiness/Training, Transitions, Space, Synergy, Processing, and Distribution.

Atmosphere

1. Satellite Use in the NWS Eastern Region
Authors: Frank Alsheimer, Dave Radell, and Jon Jelsema

The Eastern Region of the National Weather Service is composed of 23 Weather Forecast
Offices, 3 River Forecast Centers, and 4 Central Weather Service Units. All offices use
geostationary and polar orbiting satellite data in near real-time, as a crucial component of the
forecast processes. Besides routine use in the preparation of daily forecast products, satellite data
are also critical in assessing and forecasting aviation weather, marine weather, severe weather,
fire weather, and small scale weather that is vital for decision support services. These data
provide critical coverage for the forecaster in areas where in-situ data either is not available or is
sparsely located, such as over open bodies of water or mountainous regions. Additionally, a large
amount of satellite data goes into the operational numerical models, which forecasters at all
offices use on a daily basis. This poster shows specific examples of some of these uses in Eastern
Region Weather Forecast Offices.

2. Applications of the Geostationary Lightning Mapper to Tropical Cyclone Intensity
Forecasting

Authors: Mark DeMaria, John A. Knaff, Robert T. DeMaria

The next generation NOAA Geostationary Operational Environmental Satellite (GOES) system
starting with GOES-R will include a Geostationary Lighting Mapper (GLM). The GLM will
provide near continuous monitoring of the timing and location of total lighting (cloud to ground
and intra-cloud) activity. The coverage of GOES-East and —West will include nearly the entire
region where tropical cyclones form and move in the Atlantic and Eastern North Pacific oceans.
Lighting data from the ground-based World-Wide Lightning Location Network (WWLLN) are
being used as a proxy for the GLM. The WWLLN data detects only a fraction of the cloud to
ground lightning, so a crude correction factor is applied by comparison with annual lightning
climatologies from the Optical Transient Detector (OTD) and Lighting Imaging Sensor (LIS)
from polar satellites. The OTD and LIS have detection characteristics similar to what will be
available from the GLM. The relationships between lightning activity from the corrected
WWLLN data and tropical cyclone intensity changes is examined in detail. The relationships
with other storm characteristics such as the vertical shear of the environmental wind and the sea
surface temperature are also examined. Results show that the relationship between lightning
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density (strikes per unit area and time) and intensity changes is complicated by the influence of
vertical wind shear. Once that factor is taken into account, there is a significant correlation
between increased lighting and tropical cyclone intensification. The lightning activity in tropical
cyclones in the Atlantic and Eastern North Pacific are compared. Atlantic storms tend to have
greater lightning activity than those in the Eastern North Pacific. Preliminary intensity forecast
algorithms that utilize the lighting data are under development. Preliminary real-time tests of
these algorithms are planned for the GOES-R Proving Ground at the National Hurricane Center
during the 2010 hurricane season.

3. Satellite Data for Human Spaceflight Operations
Author: Doris A. Hood

The National Weather Service Spaceflight Meteorology Group (SMG) supports NASA’s human
spaceflight program at Johnson Space Center. Currently, the main operational function is support
of the Space Shuttle program by providing landing forecasts for the launch intact abort sites, on-
orbit primary landing site selection, and end-of-mission landings. Detailed forecasts are required
for cloud cover, winds, visibility and turbulence as well as rain shower and thunderstorm
proximity with respect to a specific runway. The main landing sites are located in the United
States, Spain and France, but the emergency landing sites cover the globe, requiring worldwide
data sets.

SMG has local downlink capability for GOES East, GOES West and Meteosat Second
Generation (MSG) data. All bands of the GOES and MSG data are ingested, in real time, into
SMG’s customized version of the Man-computer Interactive Data Access System (McIDAS).
The data can be displayed as individual bands, multi-channel differencing imagery or as multi-
channel color combinations. Digital imagery from several polar orbiting satellites is also
available on McIDAS from various NESDIS and NASA servers.

The high resolution visible, infrared and water vapor MSG channels are put into a netCDF
format on McIDAS and then sent via the Local Data Acquisition and Display (LDAD) system
for display in the Advanced Weather Information Processing System (AWIPS). SMG also
receives Moderate Resolution Imaging Spectroradiometer (MODIS) data from the University of
Wisconsin Cooperative Institute for Meteorological Satellite Studies, which is displayed in both
AWIPS and McIDAS. Additional imagery and imagery products are also received from NASA’s
Short-term Prediction Research and Transition Center (SPoRT) for display in AWIPS. Each
SMG forecast console provides access to both McIDAS and AWIPS displays.

In the GOES-R era, SMG will be supporting NASA’s new Constellation Program where both the
abort and nominal end-of-mission landing sites for the crew capsule will be in the ocean. This
will require SMG to access and evaluate a new suite of satellite products applicable to
meteorological and oceanographic analysis and forecasting in these data sparse regions.

4. Roadmap for Satellite Data in AWIPS
Authors: Deirdre Jones, Brian Gockel

The Advanced Weather Interactive Processing System (AWIPS) is the integrating element of
NOAA’s National Weather Service (NWS) IT infrastructure, and is the primary tool in NWS
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forecast offices for producing forecasts and warnings. The NWS’ Office of Science and
Technology manages the AWIPS Program, and Raytheon Technical Services is the AWIPS
prime contractor. The AWIPS Program is undergoing substantial software re-architecture to
enable NWS to leverage the GOES-R for the warning and forecast mission. This paper describes
the role AWIPS plays in delivery of satellite observations to NWS forecasters, how these data
are delivered today, and how AWIPS is evolving to accommodate GOES-R era observations.

5. High impact weather study using advanced IR sounding product
Authors: Jun Li, Jinlong L1, Jason Otkin, Hui Liu, and Timothy J. Schmit

A high spectral resolution Infrared (IR) sounder in the geostationary orbit will provide unique
high temporal and high spatial resolution 3-dimensional temperature and water vapor profiles.
This will help monitor and forecast severe thunderstorms. In this study, a case from the
International H2O Project (IHOP) field experiment was used to demonstrate the benefit of
advanced IR geo-sounder in nowcasting severe storms. Atmospheric profiles from the output of
the high resolution Weather and Research Forecasting (WRF) model were used to simulate the
Hyperspectral Environmental Suite (HES) like and Advanced Baseline Imager (ABI) like
radiances. Temperature and moisture profiles were further retrieved from these radiances. The
derived atmospheric stability parameters (e.g., lifted index) show that the ABI or current GOES
sounder provides only limited instability information before the storm development due to the
limited spectral information for temperature and water vapor profiling, while the advanced IR
sounder (HES like) can provide the critical unstable information well earlier than ABI or current
GOES sounder. In the second part of this study, the high spatial resolution of single field of view
(SFOV) atmospheric soundings from AIRS, a research product from CIMSS/UW-Madison, have
been applied in the hurricane track and intensity assimilation and forecast by using NCAR WRF
Data Assimilation Test Bed (DART) system. The results show that the track errors for Hurricane
Ike (2008) and Typhoon Sinlaku (2008) are greatly reduced when AIRS full spatial resolution
soundings are assimilated. The forecast of rapid intensification of Typhoon Sinlaku is also
significantly improved if AIRS data are added.

6. Improvements and Applications of Atmospheric Soundings from GOES Sounder
Authors: Zhenglong Li, Jun Li and Paul Menzel

A unique feature of the Geostationary Operational Environmental Satellite (GOES) Sounder over
the polar orbiting sounders is that it observes the atmosphere and the surface on an hourly basis
with a nominal spatial resolution of 10 km. The temporally and spatially dense observations are
of great importance for improving short-term weather forecasting or nowcasting. To further
demonstrate how the GOES clear-sky sounding products can help nowcasting, an improved
clear-sky physical retrieval algorithm for atmospheric temperature and moisture is developed.
The use of the GOES Sounder is usually limited to clear skies to avoid cloud contamination of
the derived profiles. However, the chance for a GOES Sounder field-of-view (FOV) to be clear
is only about 34 %. Until the advent of a microwave sounder in geostationary orbit, the search
for viable soundings in cloudy conditions will continue. This study extends the sounding
retrievals from clear sky to cloudy regions, by developing a synthetic regression-based cloudy
sounding retrieval algorithm. A comparison with the microwave radiometer measured total
precipitable water (TPW) at the Southern Great Plains (SGP) Cloud and Radiation Testbed
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(CART) site from June 2003 to May 2005 shows that the clear sky TPW retrievals are improved
by 0.4 mm over the legacy GOES Sounder TPW product. Comparisons against radiosondes at
SGP CART site from August 2006 to May 2007 and the conventional radiosonde network over
the Continental United States (CONUS) from January 2007 to November 2008 both show that
the retrievals of moisture under thin cloud conditions perform as well as those with the clear sky
conditions. The largest improvement to the Global Forecast System (GFS) first guess is found in
the upper level (roughly 300 — 700 hPa) integrated precipitable water vapor (PW) or PW3; the
RMS is reduced by 0.4 mm. In the case of low thick clouds, PW3 is significantly improved; the
improvement of RMS is about 0.21 mm. The new GOES algorithms are applied to three severe
storm cases, demonstrating that the new soundings provide additional information that can lead
to better short term severe storm forecasting.

7. Monitoring South America and Environs from GOES
Authors: James P. Nelson I1I, A. J. Scheiner, J. Li, Z.Li, M. M Gunshor, T.J.Schmit, G.S. Wade

For more than two years, NOAA/NESDIS has been operating the Geostationary Operational
Environmental Satellite (GOES)-10 at 60 degrees West longitude, and providing data from both
the Imager and (until February 8, 2009) Sounder instruments to interested parties, in particular to
users in South America. In fact, the GOES-10 Sounder was the first operational geostationary
Sounder to routinely provide data over South America. The impetus for providing these GOES
data to the South Americans can be traced to the Global Earth Observation System of Systems
(GEOSS) project (http://www.ssd.noaa.gov/PS/SATS/GOES/TEN/), which is a collaborative
effort between NOAA and international partners.

Within the Space Science and Engineering Center (SSEC) at the University of Wisconsin-
Madison, GOES-10 Imager and Sounder data have been archived routinely since 1998, when
GOES-10 was used to service North America, and has continued throughout the satellite’s
service station at 60W. In addition, for most of the period while GOES-10 was at 60W, the
Cooperative Institute for Meteorological Satellite Studies (CIMSS) has generated remapped,
enhanced imagery from all 5 bands of the Imager, and the Sounder data has been utilized to
generate several experimental value-added products
(http://cimss.ssec.wisc.edu/goes/rt/goes10.php). The Sounder products available from GOES-10
over South America consist of Derived Product Images (DPI) of Cloud Top Pressure (CTP),
Total Precipitable Water (TPW) and Lifted Index (LI). Animations of these DPIs are also
available, as well as other displays of single and multiple Sounder bands. At the conference,
examples of the imagery and products produced at CIMSS from GOES-10 Imager and Sounder
data will be presented.

Due to end-of-life spacecraft fuel issues, the GOES-10 satellite is due to be decommissioned in
December 2009 (http://www.0so.noaa.gov/goesstatus/). However, discussions are ongoing
concerning perhaps replacing GOES-10 with one of the GOES satellites currently servicing
North America. Given their history of successfully ingesting the data and providing
meteorological products from GOES-10, SSEC/CIMSS is uniquely positioned to generate and
provide the same (and indeed expanded) imagery and meteorological products over South
America when the next suitable GOES satellite becomes available.
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8. AWIPS Tracking Point Meteogram Tool
Author: Ken Sperow

With the launch of GOES-R, forecasters will have higher temporal and spatial resolution satellite
data and exciting new products at their disposal. Forecaster tools to analyze this ever increasing
volume of meteorological data are more important today than ever. Simple tools that help the
forecasters focus on signals within the data rather than being overwhelmed by the volume of data
are crucial. The Meteorological Development Laboratory (MDL) within the National Weather
Service (NWS) is developing such a tool for use within AWIPS Migration.

MDL is developing a tool within AWIPS to create “data following” tracking points and
subsequently display data values at the points for various time steps. This tool will allow
forecasters to assign a “centroid/center point” and motion to any feature of interest displayed
within D-2D, and then generate a meteogram of the data underneath the associated centroids. A
meteogram is a graphical depiction of trends in meteorological variables, such as temperature,
dew point, wind speed and direction, or pressure.

The addition of this tool will allow for “on the fly” plotting of values from gridded model or
diagnostics fields, satellite data, or radar data while following a feature in an animation. This tool
will have a multitude of operational applications that will benefit NWS forecasters both from a
warning and decision making, and forecast and threat assessment standpoint.

The application of this tool to satellite remote sensing is of particular interest. With additional
satellite datasets and channels being added to the AWIPS data stream with each upgrade, the
forecaster has access to more high resolution satellite data than ever before. To make optimal use
of this data, the “tracking point” tool could be utilized to more efficiently query and analyze the
satellite fields. For instance, this tool will allow a forecaster to determine cloud top cooling rates
for an approaching cluster of convection or analyze total cloud lightning data from the
Geostationary Lightning Mapper (GLM) to make assessments of storm strength and growth
rates. This tool could also be utilized in conjunction with channel difference fields to analyze a
variety of trends including the potential for aircraft icing and fog and stratus development. The
tool could also see particular utility in the areas of convective initiation, terminal area forecast
(TAF) forecasting, and Aviation Weather Center (AWC) route planning and forecasting. With
the NWS developing more user specific products, including graphical and derived applications,
this type of cross-cutting concept would have obvious benefits to both the local forecast offices
and to national centers.

9. Estimating PM2.5 using MODIS and GOES Aerosol Optical Depth Retrievals in IDEA
Authors: Hai Zhang, Raymond M. Hoff, Shobha Kondragunta

Aerosol optical depth (AOD) acquired from satellite measurements demonstrates good
correlation with particulate matter with diameters less than 2.5 um (PM2.5) in the Eastern United
States so that it can be used to estimate PM2.5 in areas where in situ measurements are not
available. We investigated the relationship between AOD and PM2.5 over ten regions defined by
the Environmental Protection Agency (EPA) in different seasons and developed a look-up-table
based on the seasonal and regional varied linear regression relationship for estimating PM2.5
from AOD. We applied this LUT in the IDEA (Infusing satellite Data into Environmental
Applications) product currently running at NOAA

37



6TH GOES Users’ Conference, November 3-5, 2009 Conference Report

(http://www .star.nesdis.noaa.gov/smcd/spb/aq/), and combined the AOD retrievals from MODIS
Terra and Aqua and from GOES East imager to generate daily PM2.5 estimations. The PM2.5
estimations from AOD using this LUT were found to be more accurate than those using a fixed
ratio between AOD and PM2.5.

10. A Multi-angle Aerosol Optical Depth Retrieval Algorithm for GOES
Authors: Hai Zhang, Alexei Lyapustin, Yujie Wang, Shobha Kondragunta and Istvan Laszlo

Aerosol retrieval from a geostationary satellite has high temporal resolution compared to a polar
orbiting satellite, which enables us to monitor aerosol motion. However, the current GOES
imager has only one visible channel for retrieving aerosol, and hence its accuracy is low
compared to polar-orbiting satellites that carry the Moderate Resolution Imaging
Spectroradiometer (MODIS). The operational GOES aerosol optical depth (AOD) retrieval
algorithm (GOES Aerosol/Smoke Product, GASP) uses 28-day composite images from the
visible channel to derive surface reflectance. In this work, we investigate a new AOD retrieval
algorithm from the GOES imager. The algorithm assumes the surface Bidirectional Reflectance
Distribution Function (BRDF) at channel 1 of GOES is proportional to the BRDF at 2.1 um from
MODIS. The ratios between them are derived through timeseries analysis of visible channel
images. The results of the AOD and surface reflectance retrievals are compared against Aerosol
Robotic Network (AERONET), GASP, and MODIS retrievals. The benefit of the new algorithm
is that the time period for the surface reflectance retrieval is much shorter than GASP algorithm
so that it can capture the rapid change in the surface reflectance. Compared to GASP algorithm,
the new algorithm has significantly better retrievals during early spring at some of the
AERONET sites, and similar retrievals during summer and fall.

11. Version 2 of the GOES Surface and Insolation Products: An improved Solar Radiation
and Cloud Resource for Coral Bleaching and NWP Modeling

Authors: William C. Straka III, Istvan Laszlo, Andrew Heidinger

Measured radiative fluxes are important inputs into hydrological models that evaluate water
budgets. This is due to their direct influence on the climate. In addition, radiative fluxes
combined with other cloud properties and surface temperature, can be used in a variety of other
operational products. Examples of these include: the NOAA Coral Reef Watch (CRW) program,
which combines photosynthetically active radiation (PAR) with operational thermal stress
products to help determine coral bleaching; the Woods Hole Oceanographic Institute (WHOI),
which uses radiation data in estimating heat flux components over the coastal ocean to drive
ocean circulation models and the PAR data to drive coupled ocean biophysical models. Finally,
radiative fluxes, land surface temperature as well as cloud properties are used to validate and as
model initializations for numerical weather prediction (NWP) models. The second version of the
GOES Surface and Insolation Products (GSIP) processing system is a near real-time operational
system for generating several different radiative properties from the shortwave, longwave, and
visible portions of the electromagnetic spectrum, as well as cloud properties and surface
temperature, using data from the GOES satellite system. This study will discuss the products as
well as the usage of the products in an operational capacity.
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Hazards

12. An Object-Based Nighttime Fog/Low Cloud Detection Algorithm
Authors: Corey G. Calvert and Michael J. Pavolonis

The current GOES operational nighttime fog detection algorithm relies on the pixel brightness
temperature difference (BTD) between the 3.9 and 11 micron channels. While large areas of
distinct fog and low cloud are usually detected using this method, local fog events (e.g., valley
fog) are harder to discern without dramatically raising the false alarm rate. Here we introduce an
object-based fog/low cloud detection algorithm that uses the 3.9-11 micron BTD as well as a 3.9
micron pseudo emissivity to categorize connecting pixels with similar radiometric properties into
objects. Once the objects are formed, the probability that the object is fog or low cloud can be
assigned through predetermined look-up tables established using surface observations.

13. GOES Convective and Turbulence Aviation Applications
Authors: Wayne Feltz, Kristopher Bedka, Justin Seiglaff, Lee Cronce, and Jordan Gerth

As satellite infrared imager/sounder sensor spectral, spatial, and temporal resolutions become
higher, satellite data will be a primary driver for aviation decision support, especially for over-
ocean route turbulence, atmospheric stability, convective initiation, and volcanic ash decision
support. A decade ago the perspective of using satellite infrared and microwave data to help the
aviation community was primarily dismissed due to lack of instrument temporal and spatial
resolution on the 0-6 hour nowcasting time frame. This has changed dramatically, and with the
United States government agencies behind the Joint Program Development Office NextGen
endeavor (http://www.jpdo.gov/nextgen.asp), satellite data will be used extensively to drive air
traffic control routes, general flight planning, and weather hazard avoidance. New imager and
sounder technology planned for the next ten years will be a fruitful area of research and has
direct cost-benefit metrics. Current and Future GOES convective and turbulence decision support
applications will be presented.

14. Recent Wild Fire Automated Biomass Burning Algorithm activities at CIMSS

Authors: Jay P. Hoffman, Christopher C. Schmidt, Elaine M. Prins, Jason C. Brunner, Joleen M.
Feltz, Scott S. Lindstrom

Efforts are underway at the Cooperative Institute for Meteorological Satellite Studies (CIMSS) to
enhance the Wild Fire Automated Biomass Burning Algorithm (WF_ABBA) and expand its
coverage to the entire globe. Active fire detection and characterization from geostationary
satellites provides the hazard mapping user community, emissions and air quality modeling and
applications, and land use / land change applications with hotspot detection and characterization
in near real-time, as well as over a decade of archival fire detections. With a legacy dating back
to the GOES VAS instrument, continuous development has led to the current operational version
of the WF_ABBA that processes data from all GOES from GOES-8 through GOES-14, with
plans to continue support for future GOES. The WF_ABBA has been adapted to the Met-8/-9
SEVIRI and MTSAT JAMI instruments, allowing for near-global fire product coverage from a
suite of geostationary platforms. Development work for GOES-R ABI has also been underway.
Fire product development at CIMSS focuses on active fire detection and sub pixel
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characterization, including analysis of fire radiative power (FRP) and the calculation of
instantaneous fire size and temperature. Product improvement efforts involve inter-comparison
of the WF_ABBA fire product with other satellite fire products such as MODIS, case study
analysis of fire detection and characterization from scenes of MODIS data projected to ABI
resolution, and collaboration with CIRA (Cooperative Institute for Research in the Atmosphere)
on the development and application of modeled ABI proxy data containing fires. Additional
research efforts have focused on understanding the impact of the satellite navigation variations,
surface emissivity determination, atmospheric attenuation correction, diffraction considerations,
and correction for solar radiance contamination in the 4 micron band.

15. Introducing a GOES Convective Initiation Nowcasting Decision Support Tool
Authors: Justin Sieglaff, Lee Cronce, Wayne Feltz, Kristospher Bedka

A newly developed satellite-based convective initiation nowcasting decision support tool has
been developed at the Cooperative Institute for Meteorological Satellite Studies (CIMSS) at the
University of Wisconsin. The decision support tool known as UWCI (University of Wisconsin
Convective Initiation) uses GOES infrared window cloud-top cooling rate combined with the
GOES-R ABI/GOES cloud mask/type algorithms to make convective initiation nowcasts. The
UWCI algorithm has shown lead-times ahead of radar-based convective initiation (35dBZ echo
or greater) by as much as 45 minutes.

As part of the GOES-R Proving Ground, the UWCI algorithms are being provided to NOAA
operational centers for evaluation and feedback. The Storm Prediction Center (SPC) began
receiving and evaluating the products for the Spring 2009 Hazardous Weather Testbed
Experiment. In addition to the SPC, NOAA’s Satellite Analysis Branch (SAB) and the National
Weather Service Milwaukee/Sullivan Forecast Office have been evaluating the product since
Spring 2009. The feedback from operations is crucial to making UWCI algorithm product
improvements.

Ongoing work includes algorithm improvement based upon operational feedback. In addition
algorithm validation work is underway to determine the UWCI probability of detection (POD) of
convective initiation and probability of false alarm (POF). The poster presentation will provide a
high-level algorithm description and examples of the UWCI algorithm over the Central Plains
from the Spring/Summer 2009.

16. Sea and Lake Ice Concentration, Extent, and Motion with GOES-R ABI
Authors: Yinghui Liu, Jeffrey R. Key, and Xuanji Wang

The cryosphere exists at all latitudes and in about one hundred countries. It has profound socio-
economic value due to its role in water resources and its impact on transportation, fisheries,
hunting, herding, and agriculture. Not only does the cryosphere play a significant role in climate,
but also its characterization and distribution are critical for accurate weather forecasts. A number
of ice characterization algorithms have been improved and/or developed for the next generation
Geostationary Operational Environmental Satellite (GOES-R) Advanced Baseline Imager (ABI),
including ice identification and concentration, ice extent, ice thickness and age, and ice motion.
An overview of the ice concentration, extent, and motion algorithms will be provided and their
preliminary results will be shown here with applications to SEVIRI, and MODIS data.
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Mature algorithms exist for ice identification and ice surface temperature, but others such as ice
concentration, ice thickness and age, and ice motion are experimental or under development.
Errors in existing algorithms must be determined by inter-comparing products from other sensors
and comparing those products to numerical model simulation, submarine sonar measurements,
and surface-based observations. Potential solutions to problems have been sought and new
algorithms for estimating ice concentration, ice thickness/age, and ice motion have been
developed and validated against a variety of realistic data sources. This work will serve as a
testbed of the current and developing algorithms for sea and lake ice products.

17. Quantitative Volcanic Ash Monitoring from GOES and GOES-R
Authors: Michael Pavolonis, Justin Sieglaff, and Andrew Parker

Suspended volcanic ash poses significant threats to the aviation community. These threats
include loss of life and severe damage to aircraft. Current operational volcanic ash detection
techniques used at the various Volcanic Ash Advisory Centers (VAACsS) are generally
qualitative and require manual analysis. Reliable satellite-based automated ash detection
techniques are few and far between due to the difficult nature of separating volcanic clouds from
meteorological clouds and other non-volcanic features using reflectance or brightness
temperature measurements alone. In addition, to forecast the dispersion of volcanic ash clouds,
an estimate of the cloud height, effective particle size, and mass loading is needed. We will
present results from automated algorithms designed to reliably detect volcanic ash clouds and
retrieve their macro and micro-physical properties using the current GOES Imagers and the
future GOES Imager (GOES-R).

18. Optimizing the Impact of Geostationary Satellite Products in Very-short-range
Forecasts — Recent Results and Future Plans

Authors: Ralph Petersen and Robert Aune

Instruments aboard the future GOES-R satellite series will resolve atmospheric features at
extremely high resolution both in time and space. Although one measure of the utility of these
data will be their impact on NWP guidance at 12 hours and beyond, a greater benefit from these
detailed and frequently refreshed data may come through objective tools that assist forecasters in
identifying rapidly developing, extreme weather events 1-6 hours into the future. These
“NearCasting” systems must be able to detect and retain extreme variations in the atmosphere,
incorporate large volumes of high-resolution asynoptic data, and provide guidance products
within minutes of when updated satellite observations become available. Because of the detail
and perishable nature of these very-short-range forecast products, numerical approaches are
needed that are notably different from those used in numerical weather prediction, where the
forecast objectives cover longer time periods and take substantially longer to run using many
more computer resources.

At previous meetings, a new Lagrangian approach was introduced that optimizes the impact and
retention of information provided by satellites, specifically detecting and preserving intense
vertical and horizontal variations observed in the various data fields observed over time. To test
the system, full resolution (10 km) moisture products from current GOES sounders have been
used to update and enhance longer-range guidance from very-short-range NWP forecasts.
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Results show that the Lagrangian system captures and retains details (maxima, minima and
extreme gradients) important to the development of vertical moisture structures critical to the
development of convection 3-6 hours in advance, even after IR observations are no longer
available due to obscuration by the developing convection itself. Early results also point to the
need to control the growth of convergence in the show-range wind forecasts. To accomplish this,
both components of the deformation as well as the convergence itself must be minimized in the
initial wind fields.

Although previous tests provided prototype examples of NearCast products that can be available
at higher resolution using existing GOES or SEVIRI data, additional experiments have been
conducted to further expand the utility of both existing and future geostationary observations.
Key to these NearCasting experiments is choosing parameters whose forecasts are both 1)
critical in identify the pre-convective environment and 2) observed well by GOES. To
accomplish this, 2 or 3 layers of moisture data and 6 to 8 layers of temperature data can be
projected forward in time and then combined to determine areas where a variety of stability
indices are undergoing substantial changes. Candidate indices include the Lifted Index, Totals
Index, CAPE, CIN, and Convective Instability, as well as scaled ensembles of these individual
indicators. Because of the desire to reduce false alarms and increase probability of detection,
both destabilization and stabilization must be studied.

Details of recent NearCasting enhancement results, as well as assessments the products within
NWS WFOs and NCEP Service Centers, will be presented. Examples will include cases of
severe convection over the United States using sounder products from the current GOES
satellites and over Europe using SEVIRI temperature and moisture data as a surrogate for future
GOES-R ABI da