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Emergency Managers Weather Information Network (EMWIN) 
Transition to 
GOES-N Constellation

Background:

The Emergency Managers Weather Information Network (EMWIN) is a low cost, priority-driven weather data broadcast service that provides one of the most robust NWS systems for public weather dissemination.  This includes warnings, forecasts, graphics, and imagery.  The goal of EMWIN is to give emergency managers the capability to respond faster to severe weather and other threats.  The primary dissemination method is an L-band broadcast via the Geostationary Operational Environmental Satellites (GOES).  This allows the reception of the EMWIN signal over a large portion of the earth’s surface and makes EMWIN products available to both national and international customers.  In addition, the use of both GOES satellites allows signal redundancy for most of the continental U.S.  The primary audience of EMWIN is the emergency management community, however its low cost, no recurring fees and ease of use has made it widely used by the general public. EMWIN is also used by many governments internationally, especially in the Caribbean, South America and the Pacific Rim.
Changes in the next series of GOES satellites, the GOES-N thru P constellation, have necessitated development of EMWIN-N. Sometime before the end of 2011, the current I-M Series of GOES satellites will be removed from operation and will be replaced by the new series. This will allow for the use of improved technologies, but all current EMWIN users will need to upgrade some, or possibly all, of their receive equipment. 

This document explains the transition as it is currently planned.  In the event of unexpected satellite developments, this document will be changed to reflect the updated information.  Users should check the EMWIN website [1] for updates.

Changes to the broadcast:
The transition to the EMWIN-N broadcast will affect users in several significant ways.  The frequency will change from 1690.725 MHz to 1692.7 MHz.  Due to international agreements, the broadcast power will be reduced to ¼ the power of the broadcast on the GOES I series.  This necessitated the need to change the modulation and coding to provide additional gain to compensate for the loss of power while still maintaining the ability to receive the broadcast on a one meter satellite dish.  The modulation and coding for EMWIN-N will be offset quadrature phase shift keying (OQPSK) and convolutional rate 1/2 plus Reed-Solomon forward error correction. Additional information can be found by referring to the specification [2] and the final test report [3]. 
The transition will provide several benefits to EMWIN users.  With EMWIN-N the user data rate will be doubled to 19.2 kbps.  In addition, the forward error correction coding will make for a more reliable data stream and create the ability to expand the use of data compression.  The result will be a larger and enhanced data stream.  The GOES-N series also provides the EMWIN service with a dedicated transponder and there will no longer be eclipse season outages in the fall and spring of each year due to enhancements made to satellites. 
Development:

In order to keep the user transition costs as low as possible, The NWS and NESDIS developed an EMWIN-N prototype receive system.  This prototype has been tested and found to have a more than ample operating margin of about 5.5 dB
 for a receiver using a 1 meter antenna and is capable of receiving both the current and future broadcasts, allowing for an easier transition.  The prototype makes use of a state of the art software defined radio (SDR) receiver in combination with an intermediate frequency (I/F) adapter that down converts the signal from the low noise amplifier (LNA) or low noise block down converter (LNB). The down converted signal is then fed to a computer’s sound card which is used as an analog to digital (A/D) converter. This provides the input to the SDR receiver which then demodulates and decodes the broadcast and makes the data available to end user software display packages. For more information on the prototype please refer to the specification [2].  The SDR receiver software [4] is available on the EMWIN website for users to download at no cost. This of course is not the only possible design for the receiver and manufacturers are free to design any alternative system that will work in compliance with the signal specifications.
At least one vendor is currently marketing an EMWIN-N capable system.  Please refer to the EMWIN vendor page [5] for information.

Transition:

Both the GOES-I satellites that are currently in use, GOES 12 (East) and GOES West (11), are to be removed from operations.  GOES East is the first slated to be removed. Currently, it is scheduled to be replaced on or about April 26, 2010 followed by GOES West in December 2011.  However, this schedule can change depending on the health of GOES-11 and GOES-12.  The most likely scenarios for the transition from EMWIN-I to EMWIN-N are provided below.
Scenario 1 - The GOES East and West satellites provide service until the scheduled removal dates.
· GOES 12 (East) is replaced by GOES 13 (N) on or about April 26, 2010.

· Users of GOES East migrate using a transition ready system 
OR 
· If they are under the footprint of GOES 11 (West) they re-point their satellite dish and keep receiving the EMWIN-I broadcast.  This will be possible for almost all the CONUS users.  However this is only a temporary solution.  Users that are unable to receive the transmission from GOES 11 (West) should make preparations in advance to be capable to receive the EMWIN-N transmission.
· GOES 11 (West) is replaced by GOES 14 (O) in December 2011.
· Users of GOES West migrate using a transition ready system
· At this point both GOES East and West are GOES-N series satellites
Scenario 2 – GOES 11 (West) prematurely fails and is removed from service.

· GOES 11 (West) is replaced by GOES 13 or 14 (most likely 14).

· Users of GOES West migrate using a transition ready system 

OR 
· If they are under the footprint of GOES 12 (East) they re-point their satellite dish and keep receiving the EMWIN-I broadcast.  This will be possible for most CONUS users.  This will not be possible for most of the EMWIN Pacific users and is only a temporary solution. Users that are unable to receive the transmission from GOES 12 (East) should make preparations in advance to be capable to receive the EMWIN-N transmission.
· GOES 12 (East) is replaced by GOES 13 on or about April 26, 2010
· Users of GOES East migrate using a transition ready system
· At this point both GOES East and West are GOES-N series satellites
One method that can be useful during the transition is for users to make use of the EMWIN ByteBlaster network. The ByteBlaster servers provide an IP unicast across the internet of the same information that is on the satellite broadcast.  The network is comprised of NWS servers and others that are hosted by the public for system reliability and robustness. The ByteBlaster network provides an excellent backup capability for users and can provide an intermediary solution during the transition for users unable to acquire a satellite due to failure or upgrade.   The ByteBlaster software is available from several EMWIN user software vendors.
Upgrade Costs:

The NWS and NESDIS have worked to design a low cost system to receive EMWIN-N.  EMWIN-N receive systems should be similar to the cost of an EMWIN-I system.  In addition, design efforts were made to make it possible for users to retain as much of their current equipment as possible.  However, some legacy systems may not be upgradeable.  The main factor governing whether an upgrade is possible is the frequency stability of the LNA or LNB.  LNA systems have typically been stable and therefore easier to upgrade.  Users should check with an EMWIN-N vendor to see if their equipment may be upgraded. 

EMWIN-N user transition cost breakdown
· For users with frequency stable legacy LNB’s, the system requires only an I/F adapter and receiver costing approximately $800

· For users with frequency stable legacy LNA’s, the system requires only an I/F adapter and receiver costing approximately $1000
· Complete new system including PC costs approximately $2500
Summary:
The EMWIN service will continue at least through the GOES N and GOES R series of satellites. In other words, the service should be around for a long time.   Users should begin migrating to transition-ready systems as soon as possible to insure an easier migration to EMWIN-N.  As new information on the transition becomes available this document will be updated. Users should occasionally check the EMWIN website [1] for new information.
EWMIN Website addresses:
[1]
EMWIN website:  http://www.nws.noaa.gov/emwin/index.htm
[2]
EMWIN-OQPSK specification:  http://www.nws.noaa.gov/emwin/transition/EMWIN-OQPSK%20Specifications%20Final.doc
[3]
Final EMWIN-N Test Report: http://www.nws.noaa.gov/emwin/transition/EMWINtstReptGOES-N.doc
[4]
EMWIN-N SDR receiver software:  http://www.nws.noaa.gov/emwin/EMWIN-N%20OQPSK%20software.htm
[5]
EMWIN vendor page:  http://www.weather.gov/emwin/winven.htm
� The estimated 5.5 dB margin applies for receivers with a G/T of -0.3


dB/K, with no interference, no antenna pointing loss, no spacecraft


degradation, etc.
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