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The International Space Environment Service (ISES) is concerned with forecasting space weather and its effects on the Earth.  The focal points for this work are the national space weather forecast centres that are the ISES Regional Warning Centres (RWC).  In recent years RWCs have been located in Boulder (USA), Ottawa, (Canada), Brussels (Belgium), Lund (Sweden), Warsaw (Poland), Prague (Czech Republic), Moscow (Russia), New Delhi (India), Beijing (China), Tokyo (Japan), Sydney (Australia), Hermanus (South Africa) with an associate RWC in Toulouse (France) and the European Space Agency acting as a collaborative expert centre for space weather activities in Europe.  ISES also publishes the International Geophysical Calendar which shows the dates of “World Days” recommended for solar and geophysical observations which cannot be carried out continuously, for example incoherent scatter observations. The Calendar also shows the dates of solar eclipses and meteor showers and provides information about current international programs.  

The annual meeting of the ISES Directing Board was organized by the NOAA Space Weather Prediction Center (SWPC) and held on 25-26 April 2009 at the Millennium Hotel in Boulder.   This meeting included reports from the Regional Warning Centres and the ISES officers including an update on liason with the World Meteorological Organisation (WMO).  Reports were also presented regarding the United Nations Committee on the Peaceful Use of Outer Space (UN-COPUOS) informal working group on long-term sustainability of space travel, enhancing global space weather operations, cross-polar aviation forecasts, and the ESA programme on space situational awareness.
Joe Kunches who has served ISES as Secretary for Space Weather for many years has had to step down from this position because of a re-assignment of duties at NOAA.  Joe’s contribution to ISES has been invaluable and he has been a key contact for the RWCs around the world.  In recent years he has played a significant role in the development of the WMO plans for space weather activities.  His contribution to ISES is greatly appreciated. Garth Patterson of RWC Sydney was elected as the new Secretary for Space Weather

The WMO/ISES collaboration on space weather continued in 2009.  At its sixty-first session the WMO executive committee endorsed the setting up of an Inter-programme Coordination Team on Space Weather (ICTSW).  Letters were subsequently sent to WMO members asking for proposals of experts for possible participation in the inter-programme coordination team and providing a list of points of contact and RWCs of ISES to encourage liason between the national meteorological services and their relevant national space weather forecast centres.  On 27 November 2009 a meeting was held at the WMO headquarters in Geneva to further the collaboration between ISES and WMO.  ISES was represented by the ISES Director as well as the ISES delegates from US, Russia and ESA.  A particular issue explored was the possibility of secondment of a staff member from an ISES RWC to the WMO Space Programme Office.
As part of its efforts to mark the 50th anniversary of IGY by encouraging the establishment of more regional warning centres in the southern hemisphere, ISES has been in contact with scientists at the Instituto Nacional de Pesquisas Espaciais (INPE), the Brazilian space science institute.  Representatives from INPE have been invited to attend the ISES annual meetings and in 2008 the ISES Director wrote to the Director of INPE formally offering the assistance of ISES in setting up a space weather forecast service for South America.   Since that time, the Brazilian agencies have been organizing and developing plans for implementing their space weather services.  In October 2009, INPE organized a workshop on the Brazilian Space Weather Program to discuss their plans and receive feedback from external participants (David Boteler, Natural Resources Canada, and Director of ISES; Shin-Ichi Watari, ISES RWC Tokyo; Terry Onsager, ISES WWA Boulder, and Nat Gopalswami, NASA/Goddard; 
This workshop found that cooperation with Brazil can improve global space weather capabilities in a number of areas. Brazil’s customer base is similar to those in the United States and in other countries. Brazil’s space weather customers include: 1. Satellite missions (polar-orbiting satellites encounter the South American Anomaly (SAA) and experience radiation problems); 2. Petrobras and the oil and gas industry (many off-shore platforms require accurate GPS positioning); 3. Agriculture (24-hour per day agriculture operations require accurate GPS positioning); 4. High-voltage power line (vulnerable to induced geomagnetic currents); and pipelines (oil and gas). With a strong overlap in customer needs, there are a number of opportunities for joint product development.

Brazil’s top space weather priority is specifying and predicting ionospheric disturbances. Brazil is located beneath the equatorial ionosphere, which experiences frequent space weather disturbances. Observations in this region are important for global ionospheric modeling, which is also an important goal of the many of the International Space Environment Service partners. Brazil has an extensive and expanding network of ground observations, and they are planning to have radio-occultation instruments on the LATTES-1 satellite (2012 launch). Data sharing and model development partnerships with Brazil could accelerate the development of ionospheric models and improve GPS-accuracy and radio-communication products. 

Brazil also has a strong network of ground-based solar radio measurements. These instruments are used to study precursors of flares and coronal mass ejections (CMEs), to characterize ongoing flares, to monitor the level of solar radio noise, and to estimate the speed and trajectories of CMEs. Understanding the likelihood of a solar eruption and the initial trajectory of a CME is highly important for predicting space weather disturbances. Maintaining active international partnerships on these topics could accelerate the development of new solar monitoring and prediction capabilities of high interest around the globe.

After seeing the extent of the space weather forecasting activities at INPE and the commitment to support these activities by the Brazilian government, the ISES members were pleased to confirm INPE as an ISES Regional Warning Centre.
The next ISES meeting will be held in Bremen, Germany, in July 2010 in association with the COSPAR 38th Scientific Assembly.  
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ISES Centres
RWC Australia

IPS Radio and Space Services

PO Box 1386

Haymarket  NSW  1240

Australia

http://www.ips.gov.au/
RWC Brazil

Instituto Nacional de Pesquisas Espaciais

Av. dos Astronautas, 1.758 - Jd. Granja

São José dos Campos 
SP - Brasil. 
http://www.inpe.br/spaceweather/
RWC Canada



Natural Resources Canada

Geomagnetic Laboratory

7 Observatory Crescent

Ottawa  Ontario  K1AOY3

Canada


http://spaceweather.ca/
RWC Czech Republic,

Institute of Atmospheric Physics 

Academy of Sciences, 

Bocni II, 141 31 Prague 4, 

Czech Republic

http://rwcprague.ufa.cas.cz/
RWC Japan, 

National Institute of Information and

Communications Technology (NICT), 

4-2-1 Nukui-Kitamachi, Koganei,

Tokyo 184-8795,  Japan

http://swc.nict.go.jp/contents/index_e.php
RWC Russia, 

Institute of Applied Geophysics,

Rostokinskaya str., 9, 

129128 Moscow, 

Russia
http://www.geospace.ru
World Warning Agency, 

NOAA Space Weather Prediction Center, 

325 Broadway, Boulder, CO, 

USA

http://www.swpc.noaa.gov

RWC Belgium

Solar Influences Data Analysis Center (SIDC)

Royal Observatory of Belgium, 

Ringlaan - 3 - Avenue Circulaire, 

B-1180 Brussel, Belgium


http://sidc.oma.be/
RWC China, 

National Astronomical Observatories, 

Chinese Academy of Science, 

20A Datun Road, Chaoyang District, 

Bejing, China

http://rwcc.bao.ac.cn/
RWC India, 

National Physical Laboratory, 

New Delhi –110012, 

India

http://npl-cgc.ernet.in
RWC Poland, 

Space Research Centre, 

Polish Academy of Sciences, 

Bartycka 18A, 00-716 Warsaw, 

Poland

http://www.cbk.waw.pl/rwc/rwc.html
RWC Sweden, 

Swedish Institute of Space Physics,

Scheelev. 17, 

SE-223 70 Lund, Sweden

http://www.lund.irf.se/rwc
RWC South Africa

Hermanus Magnetic Observatory

P.O. Box 32,Hermanus, 7200 South Africa 

http://spaceweather.hmo.ac.za/index.php
ARWC France, 

CLS, 8-10 rue Hermes, 

31526 Ramonville Saint-Agne, 

France

http://www.cls.fr/previsol
Collaborative Expert Centre

European Space Agency (ESTEC)

Keplerlaan 1, Postbus 299

2200 AG Noordwijk, The Netherlands

http://www.esa‑spaceweather.net

