EMWIN User/Vendor Conference Proceedings

April 27, 2004

These are the proceedings from the Emergency Managers Information Network (EMWIN) conference for users and vendors held at National Weather Service headquarters in Silver Spring Maryland on April 27, 2004.   This conference was jointly sponsored by the National Weather Service (NWS) and the National Environmental Satellite, Data, and Information Service (NESDIS).  Appendix A contains a list of the names of the conferees.

Brig. Gen. David Johnson (USAF, retired.), Assistant Administrator of NOAA for Weather Services, and Dr. Colleen Hartman, Deputy Assistant Administrator of NOAA for Satellite, Data and Information Services, opened the conference with keynote remarks.  Bill Johnson, NWS interim team leader for the EMWIN Transition Project moderated the conference.

The morning session was primarily comprised of presentations by NWS and NESDIS representatives on the EMWIN program, the reasons for the transition to a new EMWIN receiver design, specifications for the new receiver and information about a proof-of-concept prototype receiver.   These presentations included the following:

· An Overview of the Current EMWIN System – by Santos Rodriguez, NWS Information Technology Specialist.  Mr. Rodriguez provided background information to those at the Conference who were new to EMWIN.

· A Description of the GOES-N/O/P Series Satellite Communication System – by Peter Woolner, Principal Radio Frequency Engineer with Mitretek (supporting NESDIS).   Mr. Woolner also provided information about the changes to the current EMWIN downlink specifications for that satellite series and reported on test results from a recent test with the newly developed EMWIN-N receiver system and the GOES-9 satellite in Fairbanks, Alaska during the month of March 2004.

· Technical Requirements for the EMWIN Receiver (EMWIN-N) Needed to Support the Transition to the GOES-N Satellite - by Frank Eng, Senior Systems Engineer with the Computer Science Corporation (supporting NESDIS).  Mr. Eng presented both the primary and signal format requirements of EMWIN for the GOES-N/O/P satellite series. This included a discussion on new modulation format, frequency changes, state of the art error correction methods and reduced radiated power of the GOES-N EMWIN transponder.

· Current View of the Plan to Transition to the Operation of the GOES-N Satellite – by Angelo Wade, NESDIS Electronics Engineer with the OSD Ground Systems Division.  Mr. Wade explained how, why, and when NOAA plans to change from the current EMWIN broadcast to the new one

· Description and Demonstration of a Proof–of-Concept Receiver – by Tim Orndorff of the AVTEC Corp.   Mr. Orndorff described the EMWIN prototype software receiver AVTEC had built for NOAA and completed his presentation with a demonstration of the software receiver using a live EMWIN feed.

In addition to the scheduled presentations, Mr. Colin Schulz, representing the Pacific Islands Meteorological Project, made a special presentation stressing the importance of EMWIN to the Pacific region user community with a particular emphasis on the need for more of certain data types and, most importantly, an inexpensive receive system.  [Note:  Mr. Schulz’s slides are included with the other presentation slides on the EMWIN website].

The latter part of the Conference was devoted to open discussion between the conferees and the presenters acting as a panel.  The following is a summary of the items discussed, grouped by the major topic headings:

Prototype System Design

· Will it be necessary to have a high end PC system to run the AVTEC software? [From Harry Richmond  (FEMA)]   AVTEC's response was that the software will probably run on a less capable PC but they haven't verified this.  Using a PC with Windows 2000 or XP, as they did, required a Pentium 4 machine to run the operating system.  

· How was the one meter antenna size for the receiver determined --- Peter Woolner responded that the size was initially set by the WEFAX receiver design, going back to at least when GOES-4 that was launched in 1980.  The 1 meter size was established as the smallest practical antenna for reception from a GOES satellite.  It was therefore retained for the low cost EMWIN system.  The current antenna size was retained at 1 meter because some users do not have room for larger antennas, or would have difficulty transporting a larger antenna to their receiving location.  In addition, some areas in the USA have local zoning requirements and complying with them could increase the total cost of a new antenna by several times the actual purchase price of the hardware.

· Cost Concerns:  Although NESDIS was not able to give cost estimates for the AVTEC prototype design, it was apparent from the comments of the conferees that cost of the transition would be of major concern for users.   AVTEC said its software algorithm could be changed to reduce the CPU load.  There were also cheaper sound cards that might work.  NESDIS expressed the view that other solutions would be considered in addition to AVTEC's.

· Would the entire capacity of the PC associated with the prototype receiver have to be dedicated to the EMWIN application?  In the Pacific, single PC's are dedicated to EMWIN and nothing else.  Representatives from Florida said their Emergency Managers have direct receivers but fire departments rely on rebroadcast due to cost considerations.  The consensus was that dedicated systems are necessary.  

GOES Satellites

· What will the position of GOES-N be during the test phase?  Angelo Wade said it will be 90oW and having EMWIN run for longer that the two week test period could be possible.   However, Peter Woolner said there definitely would be interruptions in the EMWIN broadcast during the test period.  The question focused on the need for vendors wanting the maximum amount of time they can get for receiver system testing.

· How was 50 KHz bandwidth decided upon for GOES-N?  [from Ed Covington, Zephyrus Electronics] -  Mr. Woolner explained how it had been decided to use a 50 kHz bandwidth for this satellite transponder.  He stated that the original, 1997, NASA specification for the EMWIN signal had stated it would be BPSK modulated at a data rate of 25 kbps, including unspecified Forward Error Correction (FEC) coding and an unspecified user data rate.  Woolner said he had calculated the bandwidth required for three types of EMWIN signal formats:

a.     9.6 kbps, BPSK, and rate 1/2 Convolutional plus Reed-Solomon (255, 223) FEC code

b.     19.2 kbps, QPSK, and rate 1/2 Convolutional plus Reed-Solomon (255, 223) FEC code

c.     19.2 kbps, BPSK, and a Turbo Product FEC code at rate 0.77 or higher

Further, when he found all three of these formats would fit in the proposed 50 kHz bandwidth, plus any similar format with a higher code rate, he decided there were sufficient options available and did not raise any objection during the design phase of the program.  He stated that by now, all the filters had been built and installed in the GOES N, O, and P satellites and he emphasized that to change the filter at this point in time would be technically difficult and cost prohibitive.

· GOES-R Satellite Generation - Peter Woolner also brought up the issue of what EMWIN will look like in the GOES-R timeframe and reminded the audience that the requirements for EMWIN in that era will probably be decided in the next year.  He also suggested a data rate of 56 kbps be considered, with no change to the error correction and antenna size from whatever is finally decided for GOES N-P. Users need to weigh in on this.

· How does the GOES-9 transponder differ from the GOES-N transponder and would this affect any of the test results?   This question related to the NESDIS tests in March, 2004 using the GOES-9 satellite.  Peter Woolner explained how NESDIS had simulated transmission thru GOES-9 and that the test setup could have been flawed.  This is still being looked at.  There are more tests planned at Wallops in June with GOES-11 using a simpler test setup. He expects this will lead NOAA to discover the cause of the problems noted at Fairbanks.

Suggested Improvements

· Increase the Data Rate – There was very strong support expressed by several of the attendees in favor of increasing the EMWIN data rate from 9.6 kbps to a 19.2 kbps.   In the discussion on this topic it was noted that products are getting bigger and their frequency of transmission is also increasing.    

· Mr. John Belich (St. Petersburg Times) pointed out that there is increased demand from their clients for more, not less data. AVTEC remarked that a slight increase was possible even at 9.6 kbps, by removal of the start/stop bits that are currently being transmitted.

· Peter Woolner explained that 9.6 kbps EMWIN-N testing done at Fairbanks thru GOES 9 indicated that coding gains may not be as good as they were hoped to be.  However, the values derived are preliminary and are considered uncertain because errors occurred during the test that could not be explained.  If the preliminary values turn out to be correct, this would result in the position that a margin of 4.8dB may be the best we can do at 9.6 kbps.  These test results would indicate that at 19.2 kbps, the margin would not be great enough (<3dB).  A margin of 3dB is considered the minimum necessary because the satellite transponder has not been tested with the actual EMWIN signal.  Woolner also stated that the test results were inconclusive due to an undefined error in the test set up and that the true margin could be closer to theoretical, which would allow 19.2 kbps to work.   Mr. Ed Covington, Zephyrus Electronics reported that many of his users use large antennas and this would not be a problem.  Peter Woolner emphasized tests were based on the requirements of a 1 meter antenna with a G/T of –0.3 dB/K. 

· Ed Covington (Zephyrus Electronics) expressed the view that the margin would be much better than the 4.8dB stated and that NOAA should continue pursuing 19.2 kbps.    He further stated that if the 19.2 kbps data rate is made available, he planned to produce receive systems.

· NESDIS support for vendor testing.  NESDIS representatives (Messrs. Wade and Richard Reynolds) stated NESDIS would help vendors test any receiver system solutions, at either 9.6 kbps or 19.2 kbps.  However, for NOAA to actively pursue a solution for a 19.2 kbps receiver, NESDIS would need direction from the NWS.  Mr. Johnson encouraged users and vendors to send him any further input on the need for a higher data rate

· Are there any technical or administrative issues involved in making a decision for a higher data rate? -- NESDIS (Richard Reynolds) interjected that GOES-N transponder has not been tested with a 19.2 kbps throughput.  So the spacecraft reliability at this data rate is an unknown. NESDIS expressed willingness to investigate the feasibility of the higher data rate and fund development of a 19.2 kbps system and if tests showed it to be practical.   Mr. Reynolds of NESDIS reiterated that money was not an issue after Mr. Ray Bartik of SYWARN SYSTEMS Inc. asked if the users needed to raise the money for a 19.2 kbps prototype for testing.   NESDIS awaits, however, a formal request by the NWS before they will initiate further action. There was also discussion on Forward Error Correction Codes (FEC) and the proprietary issues involved in some versions, which could lead to licensing problems for users and possibly drive the cost up.  Mr. Reynolds brought up the possibility that users might want to consider LRIT, as an alternative, because of its higher bandwidth (up to 256 kbps).  

· Need for Better Feedback to NWS HQ - There was further discussion on the possibility of setting up an internet forum to better enable feedback from the user community on possibly increasing the data rate and other issues pertinent to EMWIN.  There was also discussion on ways to improve the current web site to keep users better informed of developments and news.

· Use of the EMWIN ByteBlaster  - It was suggested that NWS dedicate some servers using “ByteBlaster” software to keep users informed of EMWIN developments. The speed could be increased to 19.2 kbps and this would allow any EMWIN news to be on the servers without impacting any EMWIN products or delaying the delivery of current EMWIN products.

· NWS Need for Guidance on User Needs - Mr. Johnson commented on the need of NWS to have better information on what users want on the EMWIN datastream or any other improvements.   For example, deciding on products to include in the EMWIN data stream is difficult, citing that all Emergency Managers need watches and warnings but others, such as firefighters, need other data.  One vendor remarked that any users want as much advanced notice as possible when changes to EMWIN are to be made.

· Could Graphical and  AWIPS Text Data Be Made Available on EMWIN? -  Bill Johnson responded to this question, noting that both graphical and AWIPS text data are already on the EMWIN datastream.

Alternatives to EMWIN 

· Low Rate Information Transmission – NESDIS commented further on its Low Rate Information Transmission (LRIT) system now undergoing field testing and pointed out that the EMWIN data stream could be incorporated within the LRIT stream and prioritized.   This was followed by a discussion on the relative costs of LRIT receivers.  Mr. Eng mentioned that the NESDIS goal is a receiver costing less than $5K.  Mr. Woolner remarked, however, that a cheap LRIT system doesn't yet exist and, if it did, would have to exhibit an acceptable Eb/No.  Colin Schulz remarked that perhaps some of the less useful EMWIN data be put on LRIT.  Not all EMWIN data is useful to Emergency Managers; then EMWIN could be dedicated to low end users.    Mr. Johnson encouraged users to familiarize themselves further with LRIT.   

· Direct User Conference - Jim Heil (NWS) mentioned that a direct user conference will be held in Miami in December and is expected to include some vendors offering LRIT systems.  

· Could XM Radio (or Similar System) be Used for Emergency Management Weather Dissemination?  The consensus was that this is still an open question.  One of the conferees reported that there is a company working with XM Radio to issue watch and warning type information but there is not yet enough momentum yet to get XM to dedicate a channel.

After the adjournment of the conference a tour of the NWS Telecommunication Gateway and EMWIN Control Center was conducted for all those that were interested.

APPENDIX A

List of Conference Attendees

Registrants

Andrew Dorn

St. Petersburg Times

Colin Schulz 

Pacific Islands Meteorological Project

Danny Lloyd 

Weather Message Software

David DeMay 

Sirius Weather Group

David Weaver

WJLA-TV/News Channel 8

Ed Covington 

Zephyrus

Harry Richmond
DHS/FEMA

Howard M Garon 
Mirus Technologies, Inc

Jean Leonard

ITS Services

Jeff Lewis  

Sunbury Municipal Authority Flood Control

John P. Belich  
St. Petersburg Times

Julius Sanks 

Northrop Grumman Information Technology

Lee Lloyd 

Weather Message

Lloyd Irvin 

NWS/TOC (Retired)

Phil Kehler  

Sunbury Municipal Authority Flood Control

Raymond Bartik 
Skywarn Systems Inc.

Robin Gardner

ITS Services, Inc.

Russell Grabich
Foundry Networks

NESDIS

Angelo Wade

NESDIS

Eric Chipman

NESDIS

Bill Webber

NESDIS/CSC

Colleen Hartman
NESDIS

Frank Eng

NESDIS/CSC

Nolan Miller

NESDIS/Short & Assoc.

Peter Woolner

NESDIS/Mitre

Richard Reynolds
NESDIS

Steve Short

NESDIS/Short & Assoc.

NOAA

Kelly Sponberg
NWS International Activities Division
AVTEC

Dana Irvin 

AVTEC

Timothy Orndorff
AVTEC

NWS

Arthur Kraus

NWS

Bill Johnson

NWS

Bill Sammler 

NWS

Bob Mcleod

NWS

Douglas Hess

NWS

Doug Walls

NWS/Contractor

Ed Courmier 

NWS

Ed Young 

NWS Pacific Region

Gen. David Johnson
NWS

Gregory Zwicker
NWS

Herb White

NWS

James Doherty

NWS

Julie Hayes

NWS

Larry Curran

NWS

Robert Wagner
NWS

Santos Rodriguez
NWS
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NWS
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