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Space weather forecast services are provided in many countries by the Regional Warning Centres of the International Space Environment Service (ISES).  As well as the NOAA Space Weather Prediction Center in the USA, this includes RWCs in Australia, Belgium, Canada, China, Czech Republic, France, India, Japan, Poland, Russia, Sweden and a collaborative centre at ESA.  This network of centres has recently been expanded to include new regional warning centres in South Africa and Brazil.  This is an indication of the growing recognition of the need for space weather services to support the wide range of technological systems used by modern society.   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 held in Bremen, Germany, in July 2010 in association with the COSPAR 38th Scientific Assembly.  As well as reports from RWCs (see below) a report was made about the International geophysical Calendar (IGC).  Helen Coffey has continued to prepare the IGC: the 2010 calendar is available on the web, and the 2011 calendar has been drafted and is available for comment.  The calendar web pages need to be moved from NGDC to the ISES web pages.  Helen Coffey has now fully retired from NGDC.  Robyn Fiori from RWC Canada is willing to take over as Secretary for the Geophysical Calendar starting in June 2011.  This change over was approved, and Helen offered to train Robyn on the preparation of the 2012 calendar.    It was decided that the current Director and Deputy Director would stay on for an extra 2 years.  The election for a new director would take place in 2011.  The person elected will be the 'Director-elect' for the year 2011/12 to allow overlap with the current director and will assume the director's role at the ISES meeting in July 2012.

In Australia the RWC is operated by IPS Radio and Space Services in Sydney.  They also operate the 'IPSnet' network of ionosondes used to provide input to their Space Weather Ionospheric Forecasting Tool (SWIFT).  At the Culgoora Solar Observatory computer equipment has been upgraded and re-cabling of the radio spectrograph antenna is ongoing.   A pilot study into geomagnetically induced current (GIC) effects on Australian region power networks has commenced.  For GPS users they are using spherical cap harmonic analysis (SCHA) to produce regional maps of total electron content (TEC).  They are also monitoring ionospheric scintillation in the equatorial region and will be putting some receivers in Antarctica.  

In Belgium the RWC and Solar Influences Data Centre (SIDC) are hosted by the Royal Observatory of Belgium (ROB) in Brussels.  ROB again organised the European Space Weather Week (ESWW) which was held 15-19 November 2010 in Bruges.  ROB is also closely involved with the PROBA 2 satellite that was successfully launched on 2 Nov 2009 and hosts the PROBA2 Science Center.  ROB is also hosting a Solar Dynamics Observatory (SDO) data center with 300 Terrabytes of data.  Work at the Humain radio observatory includes refurbishment of a 4m dish ready for use with a new solar flux monitor and operation of a Callisto receiver.  Radio bursts detected by this receiver correlate well with X ray bursts measured on the GOES satellite.

The new Brazilian RWC is hosted by the Brazilian Space Research Institute (INPE).  They have a special interest in the South Atlantic magnetic anomaly where the magnetic field strength has reduced from 26,000 nT to 23,000 nT in the last 100 years.  Another phenomena of special relevance for Brazil is the equatorial ionospheric anomaly and associated plasma bubbles.  To monitor these phenomena they have 5 scintillation monitors and are planning to expand to 20.  The RWC is involved in solar radio monitoring and operation of a muon detector and also provides space environment information for Brazilian satellites.  

RWC Canada provides magnetic forecasts for the polar cap, auroral and sub-auroral zones.  It is also involved in research to understand space weather processes, understanding the vulnerability of critical infrastructure and delivering services to clients.  Collaboration with other RWCs is moving us nearer to the goal of a circumpolar riometer network for monitoring polar cap absoption and auroral absorption.  A major new project is a space environment assessment for the proposed Canadian Polar Communications and Weather (PCW) satellite mission.  Space weather monitors are now included as one of the primary payloads for this mission.    

RWC India is hosted by the National Physical Laboratory (NPL) in New Delhi and a lot of the activities are concerned with radio communication.  They are using NTIA/ITS software for the maximum useable frequency (MUF) for HF communication and are monitoring scintillation on C band (4 GHz) satellite communication links.  RWC India is also providing space weather information to the Indian Space Research Organisation (ISRO) for determination of orbital parameters, for tracking and for the operation of different electronic systems on space missions including the current Chandrayan mission.
At RWC Poland in Warsaw their main activities involve ionospheric forecasting and the main uses are for HF communication and for navigation.  They operate a range of magnetometers, ionosondes, GPS receivers and riometers at a number of sites including at Hornsund on Svalbad.  These data are available online and are also ingested into models and programs for HF propagation, ionospheric scintillation and GPS positioning.  The host institute, the Space Research Institute is also involved in space science and space instrumentation including the Cassini/Huygens mission, Rossetta and Mars-Express.  

RWC Russia is  operated by Institute of Applied Geophysics (IAG) of the Hydrometeorological Department in Moscow.  Their first regular space weather forecast was on 7 June 1974. 2009 saw reconstruction of the IAG building.  A 32 processor cluster has been purchased and a 4m satellite antenna has been installed on the roof of the IAG building.  A new national geophysical monitoring program has also been launched.  A network of receivers for low orbit tomography has been established and 20 receivers will be in place by 2011.  The 'Electro' satellite will be launched in 2011.  A solar telescope has been installed at Irkutsk.  

RWC South Africa is hosted by the Hermanus Magnetic Observatory (HMO).  The space weather monitoring infrastructure includes ionosondes, GPS receivers and magnetemeters.  The new "SNIGGER' project will see the installation of 20 magnetotelluric (MT) station in South Africa plus 4 scintillation monitors.  The RWC is involved in marketing of space weather and space science in South Africa and in education (with 15 graduate students).  South Africa, Brazil and India have a tri-lateral agreement for a space weather satellite.  South Africa will prepare the satellite bus, Brazil will make the instruments and India will provide the launch.

RWC Sweden is hosted by the Swedish Institute of Space Physics in Lund. They have been involved in a session on space influence on climate at the European Meteorological Society (EMS) meeting.  Sweden was also involved in a workshop on magnetic storm impact on power systems organised by the Federal Emergency Management Agency (FEMA) in Boulder, USA.  RWC Sweden is also participating in a new FP7 proposal to study geomagnetically induced currents on European power systems.

The NOAA Space Weather Prediction Center (SWPC), US,  is working on transitioning the  ENLIL model from research to operations.  The DSCOVR satellite is being refurbished for launch in December 2013 to act as a follow-on to the ACE satellite.  DLR and ESA are now helping with ACE data downloads.  The follow on to the NPOESS satellites will be the Joint Polar Satellite System (JPSS) but these will not have particle sensors.  GOES-R to be launched in 2015 will have a UV imager (instead of the X-ray imager on present GOES).  The UV imager will give higher resolution than the X-ray imager.

RWC Japan is hosted by the National Institute of Communications technology (NICT) in Tokyo.  The NICT Space Weather Group has been re-organised into three groups:  Observations, Simulation and Informatics.  Observations include the solar radio monitoring at Hiraiso.  They are running simulations of the solar wind, magnetosphere and ionosphere.  They provide a weekly space weather news video (4 - 5 min long) on their space weather website.  They have also prepared a solar-terrestrial physics (STP) dictionary in Japanese.  

The collaborative expert centre at the European Space Agency (ESA) is concerned with the ESA Technology R&D activity (particularly effects on spacecraft) and coordination of space weather activities in Europe.  Their work includes solar particle events (SEPEM) and the SPIS framework for plasma interactions (this has open source code that is downloadable).  They have had 10 radiation monitors that have flown on Proba-1, Integral, Rosetta, Giove-A, XMM.  A plasma monitor is under investigation.  The new ESA Space Situational Awareness (SSA) program is underway with the first 2 years being a definition phase.

Ronald van der Linden has been involved, on behalf of ISES, in the activities on Long Term Sustainability of Space Activities  of the United Nations Committee on the Peaceful Use of Outer Space (UN-COPUOS).  There have been 4 meetings, the last one in Vienna in 2009.  The report was finalised in February 2010 and submitted to UN-COPUOS and discussed at their plenary session.  UN-COPUOS is now setting up a working group on the topics in the report, including space weather.  Ronald will continue to act as ISES representative on the new working group. 

The next ISES annual meeting will be held in Boulder, USA, in April 2011 in conjunction with the NOAA Space Weather Week.  
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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

