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Introduction

The major goal of WP2 was to study and analyze the operation of similar systems to DIAS developed worldwide, mainly in US and Australia and to record the added value products that are delivered in the commercial, industrial and scientific community of users interested in HF-communication.

The survey of organizations similar to DIAS outside Europe has been done mostly through the Internet. Organizations in Australia, US and Japan have been examined. Some information about China, Canada and South Africa is also available in this report.

The State of the Art report will be this report and an accompanying Power Point Presentation, which can be used interactively to reach interesting Web sites.

The report has two appendixes:

   The idea of the first one was twofold: 

     1. A newcomer’s experience of an existing website.

     2. To give an idea of how a new field of research could use the services of DIAS. 

The idea of the second appendix was to understand the usability of other Ionosondes than the Digisonde 
in DIAS.
This report will be mainly used to specify the content it is planned to develop in WP3 and for the DIAS prototype development in WP4.

1. Activities similar to DIAS outside Europe


1.1 Activities on the Internet


The following activities are provided on the Internet by organizations in Australia, Japan and USA:
· Archived values in ASCII, XML, Matlab, IIWG, URSI and SAO-format and graphical representation of the main Ionospheric parameters.

· Plots of ionospheric standard parameters for one or several days.

· Ionospheric maps of specific geographic areas in hourly resolution based on direct measurements.

· Ionospheric maps of specific geographic areas in hourly resolution based on long term models.

· Real-time and historical Ionospheric data in gif, png and mpeg-movie format.

· Real-time and historical Ionospheric data interactive; 3D representation.

· POLAN results.

· Numerically scale ionograms and get the scaled parameters sent back by email.

· Forecasts of ionospheric disturbances based on solar observations and geomagnetic predictions.

· HF information for Europe, North America, Australia and Asia. 

· Ionospheric maps of foF2 and TEC (Total Electron Content).

· Estimates for the T-Index (Transmission Index), 

· HAP (Hourly Area Predictions) charts and predictions.

· HF-conditions such as Ionospheric summary and forecasts and MUF (Maximum Usable Frequency) reports.

· HF frequency predictions and warnings.

· Alerts and warnings via SMS, e-mail, fax or pager.

1.2 Products

· Ionospheric Digital Database on CD-ROM.

· Software for prediction of sky wave communication conditions in the HF or VHF radio spectrum of Short Wave band (1 to 45 MHz). 

· Software for estimating Ground Wave Range values under specified ground and operation conditions. Available on any DOS system with graphics capability.

· Several types of training courses on the different prediction types and navigating.

· HF Radio course on HF Radio Propagation.

1.3 Organizations involved in the generation of digital information

1.3.1 World Data Centers, WDC

http://www.ngdc.noaa.gov/wdc/ 

Created to archive and distribute data collected from the observational programs of the1957-1958 International Geophysical Year. As of December 2003, 52 WDC’s are operating in Europe, Russia, Japan, India, China, Australia, and the United States.

Its holdings include a wide range of solar, geophysical, environmental and human dimensions data. 

In general, WDC’s do not provide operational services such as short-term forecasting or real-time reporting of geophysical or environmental conditions (e.g., of geomagnetic disturbances). 

WDC’s are funded and maintained by their host countries on behalf of the international science community. They accept data from national and international scientific or monitoring programs as resources permit. All data held in WDC’s are available for no more than the cost of copying and sending the requested information. 

WDC Ionosphere headquarters is in Tokyo, http://wdc-c2.nict.go.jp/index_eng.html 

1.3.2 USA
SPIDR (Space Physics Interactive Data Resources)

http://spidr.ngdc.noaa.gov/spidr
The Space Physics Interactive Data Resource (SPIDR) is designed to allow a solar terrestrial physics customer to intelligently access and manage historical space physics data for integration with environment models and space weather forecasts. SPIDR is a distributed network of synchronous databases and 100% Java middle-ware servers accessed via the World Wide Web. By enabling easy data mirroring and eliminating the network bottlenecks associated with transcontinental links, the distributed system architecture is a key factor for low latency in multimedia data visualization and fast data delivery.

The key concepts in the SPIDR architecture are the data basket (a collection of different space weather parameters selected from different databases for the same time interval) and space weather event. The data basket allows the user to manipulate and deliver the data in various standard formats for easy integration into existing tools. The "event" system is designed to allow the user to specify desired spatial, temporal, and parameter conditions in fuzzy linguistic and/or numeric terms and then to mine the archives and receive a ranked list of space weather events best matching the desired conditions in the historical archive. 

   

Once an event is discovered or identified, the client can request dynamical temporal and spatial visualization using a set of communicating Java applets, browse the archive of Sun and Earth satellite images and request delivery of the data formatted for inclusion in model runs. 

Each SPIDR node has a database management interface, which allows data updates performed either by a local user or by another SPIDR server from the Net. The servers communicate with each other for scheduled mirroring of the data and software. 

Ionospheric Data Archived at National Geophysical Data Center, NGDC


http://www.ngdc.noaa.gov/stp/IONO/ionohome.html
The Ionospheric Physics Group of NGDC has the mission of operating the World Data Center for the Ionosphere portion of the WDC for Solar-Terrestrial Physics, STP, Boulder, which is to seek out and archive all data, data products and information related to the Ionosphere judged to be useful to their customers and secondary users.
UMass Lowell Center for Atmospheric Research 

http://ulcar.uml.edu/index.html 
The Center was founded with the goal of conducting experimental and analytical research in the atmospheric and space sciences, to provide research opportunities for graduate and undergraduate students and to demonstrate how research and development contribute to solving real world problems. 

The Digisondes mainly used in DIAS have been developed and produced here.

Space Environment Center
http://www.sec.noaa.gov/ 

The Space Environment Centre (SEC) provides real-time monitoring and forecasting of solar and geophysical events, conducts research in solar-terrestrial physics, and develops techniques for forecasting solar and geophysical disturbances. SEC's Space Weather Operations Centre is jointly operated by NOAA and the U.S. Air Force and is the national and world warning centre for disturbances that can affect people and equipment working in the space environment. 

Fusion Numerics
http://www.fusionnumerics.com/
Fusion Numerics is a software engineering firm developing custom predictive platforms for its clients. Fusion Numerics applies predictive modeling techniques from weather forecasting to complex real-world problems.

Fusion Numerics has been in business as a Limited Liability Company since April 2000 and was incorporated in 2003.

Fusion Numerics’ Ionospheric Portal 

http://63.231.68.133/ionosphere/DesktopDefault.aspx 

This site serves as the gateway to the global numerical ionospheric forecasting system, IonoNumerics, and provides a place for users to monitor and analyze the output, access web services and get more information about the system. System development is sponsored by the Air Force Research Laboratory and began in the spring of 2002.

Comparison between Dynasonde data and IonoNumerics models can be found on:

http://www.ngdc.noaa.gov/stp/IONO/Dynasonde/IonoNumerics.htm 

The main objective of this project is to design, develop and deploy an operational system for nowcasting and forecasting electron densities in the Earth's ionosphere. Such a system is of interest to military and civilian operations dependent on GPS navigation as well as other related industries. Similar to current numerical weather prediction models, the system is composed of two parts: a first principles physics-based model of the ionosphere and a module for assimilating real-time observations to continually adjust ionospheric model calculations.

Northwest Research Associates

http://www.nwra-az.com/nwra_spawx.html 

Northwest Research Associates, Inc., (NWRA) is a small scientific research group with a primary focus in the geophysical sciences that includes, but is not limited to: oceanography, sea-ice mechanics, and atmospheric, ionospheric, and solar physics. NWRA is owned and operated by the Principal Investigators of the company.

NWRA is a recognized world leader in ionospheric modeling, particularly in the critical field of ionospheric scintillation. NWRA have developed and maintain the only global model for ionospheric scintillation, the WBMOD model. NWRA can also assess other potential ionospheric impacts on a system, such as Faraday rotation or time delay, using other ionospheric and propagation models. Their customers include government agencies, (including the USAF Weather Agency, the USAF Space and Missile Systems Organization, and the NOAA Space Environment Center), as well as commercial organizations (Boeing, Lockheed Martin, and Ball Aerospace).

NWRA can provide general assistance with space-weather problems. They monitor the state of the near-earth space environment using data collected by the NOAA Space Environment Center (SEC).

Space Environment Technologies Company Information 

http://www.spacewx.com/
Space Environment Technologies provides advanced space weather products and services. Their core expertise is the accurate specification of solar spectral irradiance variations. They link that information with empirical, physics-based, and hybrid environmental, operational, and design models that require a solar energy input.

Along with their partners, Space Environment Technologies actively conduct research and develop applications to meet space environment user requirements by combining solar irradiances with research and operational models at a systems level. The result is improved space weather forecast products for the design, development and operation of space and ground technological systems.

1.3.3 Canada

Solar Terrestrial Dispatch

http://www.spacew.com/ 

Solar Terrestrial Dispatch display different kinds of maps e.g. MUF-maps updated every 5 minutes.

PROPLAB-PRO is a powerful and accurate radio communication program and can be ordered from:

Solar Terrestrial Dispatch
P.O. Box 357
Stirling, Alberta
T0K 2E0
Canada

1.3.4 Australia

IPS, Ionospheric Prediction Service
http://www.ips.gov.au 

IPS acts as the Australian Space Weather Agency, providing the Australian national radio propagation and space weather services. Systems and technologies affected by space weather, and supported by IPS, include:

HF radio systems, such as communications and surveillance systems.

Support is also provided for international and domestic research into the space environment. IPS operates an extensive network of monitoring stations and observatories within the Australasian region and in Antarctica to gather information on the space environment in support of their customers' operations. IPS exchanges this information with similar organizations worldwide.

IPS operates the World Data Centre (WDC) for Solar-Terrestrial Science (STS) in Sydney. The Centre provides Solar and Ionosonde data as well as Space Physics Interactive Data Resources (SPIDR).

Information from the IPS website is open to the public.

1.3.5 Japan

ISDJ (Ionospheric Sounding Data in Japan)
http://ionet-us.crl.go.jp/ISDJ/index-E.html
Independent Administrative Institution
National Institute of Information and Communications Technology (NICT)


Applied Research and Standards Division 
Ionosphere and Radio Propagation Group 

NICT (National Institute of Information and Communications Technology)

http://hiraiso.crl.go.jp
Space Environment Information Service

1.3.6 South Africa

Hermann Ohlthaver Institute for Aeronomy

http://phlinux.ru.ac.za/hoia/
The Hermann Ohlthaver Institute for Aeronomy (HOIA) was established in December 1983.

HOIA falls under the management of the Hermanus Magnetic Observatory, a national facility of the National Research Foundation (NRF). 

In earlier years research was fairly broadly based, involving the ionosphere over Antarctica, Gough Island and Grahamstown, as well as local Middle Atmosphere studies and theoretical work. With the rationalization of the Antarctic program away from HOIA, the emphasis has moved towards more local and applied research that lies more firmly in the Ionospheric communications field. Current research explores the use of artificial Neural Networks as an aid to Ionospheric prediction, the use of meteor trains to establish the dynamics of the lower ionosphere, and the expansion of the measurement capabilities of the DPS Ionosondes. 

HOIA Provides foF2 and foE Prediction Service for South African Region and foF2 Forecast Service for Grahamstown

South African Ionospheric Center

http://ionosond.ru.ac.za/ 

The South African Ionospheric Data Center is operated by the Hermanus Magnetic Observatory, and is located in the Department 

 HYPERLINK "http://jansky.ru.ac.za/" \t "_blank" of Physics and Electronics at Rhodes University in Grahamstown, South Africa.

The South African Ionospheric Data Center provides available data and ionograms from 3 stations in South Africa. To access the data permission is required.

1.3.7 China

Ionospheric sounding in China

Ionospheric sounding in China has a long history and has a well spread network, which is still in routine operation, providing a good background to do ionospheric long-term prediction and short-term forecasting. Ionospheric sounding in China started in the early 1940s (Wu et al., 2002). 11 ionosonde stations are still in operation on the Chinese mainland. The data at integer UT hours are sent to a forecasting center in Beijing twice a day over the Internet. 

There is also a daily exchange of ionospheric data with Russia (for 4 stations) and with Australia (for 4 stations) respectively. A method of predicting the ionospheric F2 layer in the Asia and Oceania Region (AOR Method [Sun X.R., 1987]) was adopted as a regional ionospheric long-term prediction method in China and its surrounding area. This was then combined with the International Reference Ionosphere and became the Reference Ionosphere in China (CRI) [Liu et al., 1994].

Reference:

Liu, R., Quan, K., Dai, K., Luo, F., Sun, X., Li, Z., 1994. A corrected method of the international reference ionosphere to be used in Chinese region. Acta Geophysica Sinica 37(4), 422-432.

Sun, X., 1987. A method of predicting the ionospheric F2 layer in the Asia Oceania

Region. Journal of China Institute of Communications 8(6), 37-45.

Wu, J., Jiao, P., Xiao, A., Wan, w., Liu, T., Zhao, Z., 2002. Ionospheric Sounding network and data in China. Chinese Journal of Space Science 20(Sup.), 53-57.

1.4 Techniques used by these organizations to generate the digital content

1.4.1 Types of Ionospheric sounding stations providing data

In Australia there are Ionosondes (own construction, CADI?) and Digisondes.

In the US there are several types of sounding equipments such as Ionosondes (CADI…), Digisondes and Dynasondes. Simple comparisons between different kinds of Ionosondes can be found on:

http://www.ngdc.noaa.gov/stp/IONO/Dynasonde/BL_TR_LY.htm 

Japan has its own types of Ionosondes.

GPS instrumentation is used by all of them.

Ionospheric sounding equipment and operating periods in China
	Site
	Ionosonde
	GPS TEC receiver
	GPS scintillation receiver
	VLF signal receiver
	Dif. Doppler receiver
	Polarimeter TEC and scintillation

	Manzhouli
	1954—now
	　
	　
	　
	1982—1991
	　

	Changchun
	1956—now
	　
	　
	　
	　
	　

	Urumchi
	1957—now
	　
	　
	　
	1982—1992
	　

	Beijing
	1953—now
	1998—now
	　
	　
	1994—1996
	1980—1992

	Lanzhou
	1956—now
	　
	　
	　
	　
	　

	Qingdao
	1999—now
	1994—now
	　
	1997—now
	1994—1996
	　

	Xinxiang
	1988—now
	1994—now
	　
	1978—now
	1982—1992
	1981—1992

	Sheshan
	1957—1966
	　
	　
	　
	　
	　

	Wuhan
	1957—now
	1994—now
	　
	1988—now
	　
	1980—1990

	Lhasa
	1970—now
	　
	　
	　
	　
	　

	Chongqing
	1944—now
	　
	　
	　
	1981—1992
	　

	Guangzhou
	1955—now
	　
	　
	　
	1985—1989
	　

	Haikou
	1956—now
	1994—now
	1998—now
	1999—now
	1982—1987
	1986—1989

	Great wall
	1986—now
	　
	1998—now
	1998—now
	1989—1996
	　

	Zhongshan
	1990—now
	　
	1998—now
	1998—now
	　
	　


1.4.2 Networking of Ionospheric stations

In Australia there are IPS Ionosondes and military Ionosondes http://www.ips.gov.au/ 

In the US there are a lot of Digisondes distributed all over http://ulcar.uml.edu/stationlist.html 

Only one Dynasonde is easily accessible via Internet in USA: Bear Lake in Utah.

http://www.ngdc.noaa.gov/stp/IONO/Dynasonde/BL_TR_LY.htm
Japan has four sounding stations. http://ionet-us.crl.go.jp/ISDJ/index-E.html
Dynasonde


http://ngdc.noaa.gov/stp/IONO/Dynasonde
The Dynasonde was developed at NOAA between 1970 and 1980.

There are three Dynasonde stations easily available on the Internet: Bear Lake, Utah, USA; Tromso, Norway; and Lycksele, Sweden.

Swedish Institute of Space Physics, IRF, will participate in DIAS with the Dynasonde in Lycksele.

1.4.3 Collection of raw data formats used at different Ionospheric sounding stations

Australia
All type of parameters some even in SAO format.



USA
All parameters are available in SAO format, both dynasonde and digisonde data.


e.g. http://www.ngdc.noaa.gov/stp/IONO/Dynasonde/archive/slides/ 

Other types of formats e.g. http://www.sec.noaa.gov/ftpmenu/lists/iono_day.html
Also in some classical formats such as IIWG.

Japan
Own types of formats.

Ionogram pictures from all of them.

More general formats are CDF and net-CDF. More information can be found at:

http://nssdc.gsfc.nasa.gov/cdf/html/dtws.html 

To our knowledge they are not used for ionogram data, but if they are it could be interesting for DIAS.

1.4.4 Models used to generate added value products

Ionospheric Models

International Reference Ionosphere Model (IRI) 

http://nssdc.gsfc.nasa.gov/space/model/models/iri.html 

IRI model is used e.g. when creating near real-time Total Electron Content (TEC) map.
Other models:

Electron Density Models


Chiu Ionospheric Model


Bent Ionospheric Model


Penn State Mk III Model


SLIM Model


FAIM Model

F2-Peak Models and Applications


CCIR foF2 and M(3000)F2 Model Maps


URSI foF2 Model Maps 


ISS-b foF2 Maps 


MINIMUF/QSTMUF Model


IONCAP Model 


WBMOD Ionospheric Scintillation Model 

GAIM (Global Assimilative Ionospheric Model)

http://iono.jpl.nasa.gov/gaim/intro.html
The global assimilative ionospheric model (GAIM) has been developed since 1999 under the Multidisciplinary University Research Initiatives (MURI) program sponsored by the U.S. Department of Defense. The development has been conducted at the University of Southern California and the Jet Propulsion Laboratory.

GAIM is a global, fully three-dimensional, and time-dependent ionospheric model. It numerically solves for ion and electron volume densities through the hydrodynamic equations for individual ions. The model is based on the first-principle ionospheric physics and incorporates state-of-the-art optimization techniques that provide a powerful capability of assimilating various types of ionospheric measurements. GAIM's data assimilation capability enhances the modeling accuracy significantly and helps to specify the Earth's ionosphere realistically.

1.4.5 Access to Ionospheric data and added value products at different organizations

IPS in Australia does not have registration of user to view or get data.

At SPIDR websites world wide there is guest login. If the user wants to download data registration is necessary.

At ionospheric websites in Japan there is no login to obtain data and ionograms.
1.5 Products delivered within the scientific, commercial and industrial community

1.5.1 Data

1.5.1.1 Types of Ionospheric parameters

These are the types of Ionospheric parameters that are supplied by organizations in Australia, USA and Japan and can be found on the Internet:

fmin, M(3000)F2, foE, h’E, foEs, fbEs, h’Es, foF1, h’F, foF2, fxI, h’F2

hmF2, hc, fminF, hmE, minE, fMUF(3000), h’MUF(3000), hmF1, ITEC, B0, B1, D1, Type Es, fmI 

TYPES, M(3000)F1, xF2, dfs1, dfs2, dfs3, dfs4, f1MUF, f2MUF, hdF2, hpF2, ypF2

1.5.1.2 Resolution, availability of real-time and historical data

Australia
http://www.ips.gov.au/
IPS website provides ionograms from 15 stations in the Australian region every 5th minute.

Ionograms and parameters are available 30 days back in time.

USA
http://spidr.ngdc.noaa.gov/spidr
Ionospheric data at SPIDR in USA are available from 1942 depending on the station (only Ottawa 1942).

The time step is 15 minute and 1 hour. There are parameter graphs but no ionograms.

http://www.sec.noaa.gov
The values of 15 ionospheric parameters are available:

	Ionospheric parameters - foF2, hmF2, M(D), D, h'F, yF2, fMUF, h,' fxI, foF1, foE, hmE, foEs, fbEs, ITEC
	


	hourly
	latest 
	3 months
	NGDC


Japan
http://ionet-us.crl.go.jp/ISDJ/index-E.html
Ionospheric Sounding Data in Japan provides ionograms and parameters from 4 stations in Japan. Resolutions to get ionograms are every 15 minutes and to get parameter value is every hour.

Ionograms and parameters value are available 30 days back in time.

1.5.1.3 Interactive and static: Ionograms and time plots of Ionospheric parameters

Australia
http://www.ips.gov.au/Main.php?CatID=6 

IPS provides an interactive tool, Ionogram Viewer, to manually scale the following 11 parameters from the ionograms in the Australian region (17 stations):

fmin, foE, hE, foEs, fbEs, hEs, foF1, hf, foF2, fxI, hF2

These parameter values can be sent to a chosen email address.

Within Australasia region IPS provides synthetic equivalent oblique ionogram from the vertical ionogram. There are options of distances, from 300 km to 3500 km, to choose from for the derivation of the equivalent ionogram.

IPS also provides printable ionogram images (gif-format).

World Data Center in Australia

The World Data Centre at IPS’s website provides data catalogues and data display tools to view interactively and download data. 

The Data Catalogues cover the subjects of:

· Solar Data (past, current and future) 

·  Ionosonde Data (from all Australian Ionospheric stations) 

·  Magnetometer Data (from all Australian magnetometer stations) 

·  Riometer Data (for the Australian Antarctic stations from 1987 to 2003)

·  Spectrograph Data (from the Calgoora station)

·  GPS Data (from the Vanimo and Port Moresby stations)
The Data Display Tools are:

· Ionospheric Data – Hourly is an interactive tool that accepts user input of Station Parameter (foF2, M(3000)F2, h’F2, foF1, h’F, foE, h’E, foEs, fbEs, h’Es, fmin, fxl) and Date and displays Ion data and Line Graph. Users are also given the choice of downloading the relevant data into a comma-separated file.


[image: image2]
· Medians is an interactive tool that accepts user input of Median (foF2 or M(3000)F2), Station(s) (either in Australasia & Antarctica, Asia, Europe, America, or Africa) and Date and displays Media and Line Graph. Users are also given the choice of downloading the relevant data into a comma-separated file.

· Spectrograph tool accepts user input of Station and Date and displays Spectrograph Graph or downloads retrieved data in a comma-separated file.

USA
http://spidr.ngdc.noaa.gov/spidr/ 


[image: image3]
The following possibilities are available at all SPIDR websites around the world (USA, Australia, Russia, South Africa, Japan, Kamchatka, Japan and China):

· Ionospheric data set request from various stations all over the world. SPIDR in USA provides ionospheric data since January 1942.

· Download data in ASCII, Matlab, XML, IIWG or SAO format.

· Choose station from map or list.

· Options to choose one or all of these ionospheric layers: F2, F1, E.

· Parameters: h’F, hpF2, hmF2, hc, fxI, M(3000)F2, MUF(3000)F2, fmin, fminF, fminE, fMUF(3000), h’MUF(3000)hmF1, ITEC, B0, B1, D1, Type Es, fmI, hmE (one or all).

· Time plots and line graphs from all stations providing data to SPIDR. 

· SPIDR can plot time series with static GIF images or with dynamic Java applet.

· Possibility to zoom in and out in the graph (Java applet).


[image: image4]
Japan
http://ionet-us.crl.go.jp/ISDJ/index-E.html
Ionospheric Sounding Data in Japan provides the following options to view data:

· Latest data, vertical, oblique, oblique -> vertical, in color or monochrome from 4 stations in Japan.

· Summary of all layers, F layer, E layer and of all frequencies.

· Mpeg movie for the latest 48 hours.

· Search past 30 days and display as mpeg movie (1 day unit).

· By moving the mouse over the ionogram it is possible to see the frequency and height for the special point.


[image: image5]
· Factor values provided from Ionograms, indicated in HTML format or booklet format (graphic file).

1.5.2 Added-value products

1.5.2.1 Maps, forecasts, warnings, alerts and reports

Australia
http://www.ips.gov.au/Main.php?CatID=2 

IPS Reports and Alerts service covers the following subjects:
· Geophysical Conditions

· Geomagnetic Warning 

· K and pc3 Indices

· GEOSTAT, Geomagnetic and Aurora Alerts

· HF Propagation Conditions

· HF Communications and HF Fadeout Warning 

· Current HF Fadeout

· Polar Cap Absorption 

· Ionospheric Conditions in Australasia, North America and Europe.

· TEC (Total Electron Content) Conditions in Australasia, North America, Europe and Japan.

The IPS Mailing Lists are divided into the following groups and sub-groups:

· Alerts

· Possibility of Auroral Event. Notification of times when aurora is more likely to be seen at more equatorial latitudes than is normal.

· Magnetic Alert. Notification of a geomagnetic disturbance where the planetary K index is greater than 5. Alerts also provide notification of pc3 pulsation index greater or equal to 5. 

· Geomagnetic Sudden Impulse Detection. Experimental product provides an alert service for sudden impulse events in the geomagnetic field. Impulses are arbitrarily classified as Weak (<50nT), Moderate (>50nT & <100nT) and Strong (>100nT).

· Flare Alert. Notification of an X-Ray Solar Flare event of intensity larger than M5.

· SWF Alert. Notification of a Short Wave Fadeout in the Australian region.

· Proton Alert. Notification of the occurrence of a proton event

· Radio Sweep events detected at Culgoora 

· GEOSTAT System (GEOmagnetic STorm Alert Tracking) System provides 6 alerts issued at different stages along the passage of a solar event from its origin to its impact as a geomagnetic storm.

· Solar Wind Shock Alert. Experimental product, not totally reliable. Solar wind data are correlated with a step function to determine a shock. Shocks are arbitrarily classified as Weak (Velocity Change <60km/sec), Moderate (60< V.C. <120km/sec) and Strong (V.C. >120km/sec).

· Solar Wind geomagnetic activity precursor Alert. Experimental product not totally reliable. Notification when the Flux levels of an ACE satellite 65-112KeV data channel points to forthcoming solar wind shocks and geomagnetic storm activity.

· Warnings

· Geophysical Warning. Forecasts significant levels of geomagnetic activity in the Australian region

· HF Warning. Forecasts disturbed ionospheric conditions in both the Australian and New Zealand regions and offers relevant management advice.

· Daily Reports

· Daily HF Propagation Report. A 1-day summary and 3-day forecast of HF propagation and ionospheric conditions in the Australian region.

· Daily Solar and Geophysical Report. A 1-day summary and 3-day forecast of solar and geomagnetic activity, global HF propagation conditions and ionospheric conditions in the Australian region.

· Automated Daily European HF Propagation Report. A 1-day summary and forecast ionospheric conditions for the European region. Ionospheric foF2 real-time data are supplied by the National Institute of Geophysics in Rome, Rutherford Appleton Laboratory (ionosonde group) in England, the Swedish Institute of Space Physics and the Institute of Space Application and Remote Sensing in Athens. A real-time European T Index is produced from these data as well. This is combined with both estimated and forecast A Index information from the Space Environment Centre in Boulder USA. The two of these together make up an automated summary and forecast of European regional HF conditions. The report is issued at 6:30UT daily.

· Daily Quiet Sun Radio Fluxes from Learmonth. Measurements of Quite Sun Radio Flux are taken at a number of fixed frequencies. The report includes interpolated values at frequencies of interest to IPS customers. Each measurement has a quality indicator to distinguish values that may be affected by radio burst from the sun.

· Weekly Reports

· Weekly Geophysical Report. A 1-week summary and 1-month forecast of geomagnetic activity in the Australian region.

· Weekly HF Propagation Report. A 1-week summary and forecast of HF propagation and ionospheric conditions. Also, a 1-month outlook for disturbed HF propagation conditions for the Australian region.

· Weekly Solar and Geophysical Report. A 1-week summary and forecast of solar activity, geomagnetic activity and ionospheric conditions in the Australian region.

· Monthly Reports

· Observed and Predicted Solar Indices. A table of observed, estimated and predicted values for the smoothed sunspot number. It is usually issued soon after the start of a calendar month.

· IPS Observed and Predicted T Indices. A table of observed and predicted values for the IPS T-Index, which is input to the IPS HF frequency prediction program ASAPS. Issued soon after the start of a calendar month.

· Monthly Solar and Geophysical Report. A monthly summary of solar, geomagnetic and ionospheric activity, updated T-indices and information detailing the progress of the current solar cycle. The report includes articles of general interest on the solar-terrestrial environment and its effects on various technical systems.

· Discussion groups

· Ionosonde Network Advisory Group. (INAG) A Moderated Mail List hosted on IPS computers; newcomers must email the List Moderator in order to become members. The group’s responsibilities are the collection of information on the analysis of ionograms well as the maintaining of conventions for the reduction of ionograms. The List provides a forum for people interested in obtaining reliable data from ionograms and preserving the global ionospheric climate record. Through this, it broadens the scope of INAG. It is also a communication channel between the INAG officers and the List members.
· Australian radio science general mail list. A Moderated Mail List hosted on IPS computers; newcomers must email the List Moderator in order to become members. The National Committee for Radio Science (NCRS) aims to liaise with URSI (Union of Radio Science) and other relevant national and international bodies and societies, to propose and encourage activities in Australia jointly or separately, and to keep the body of URSI in touch with its community.

· URSI Commission G Mailing List. The List is used for advertising the forthcoming URSI General Assembly and to keep members up to date with commission G activities.

· Ionospheric Research Mailing List. Established to support the work of URSI Working Group 4, it intends to cover a wide range of systems likely to be affected by ionospheric effects. The purpose of the List is to create a communication channel for people interested in the activities of WG4, and, as a result, broaden the scope of WG4 itself; also, to facilitate the contact between the WG4 Officers and the List members.
These are the HF-related maps, plots, forecasts and interactive tools that are supplied by IPS:

	Product/Service
	Resolution
	Message
	User Access

	Hourly HAP1 Charts (Australasia, Asia, Europe, N. America, N. Atlantic)
	U.E*. 1 hour
	Chart
	Open Access

	Daily HAP Charts (Australasia, Asia, N. America)
	6-hour periods; U.E 24 hours
	6 Charts, 1 for each hour
	Open Access

	Weekly Weather Voice & Radio Fax HAP (also available to download by FT (Australasia)
	9-hour periods with 1 hour overlap
	9 Charts, 1 for each hour
	Open Access

	HAP Chart with Auroral Oval Superimposed (N. America)
	U.E. 1 hour
	Chart
	Open Access

	HAP Prediction Display Tool (Global)
	Down to the day
	Interactive Prediction Tool
	Open Access

	Min-Max HAP Prediction Display (Global)
	Down to the day
	Graphical Interactive Tool
	Open Access

	URSL2 HF Frequency Prediction (Global)
	Down to the day
	Interactive Prediction Tool
	Open Access

	Current foF2 Plots (Australasia)
	Monthly, based on ionograms received each hour
	10 Graphs from different IPS stations
	Open Access

	Recent foF2 Plots (Europe)
	U.E. 24 hours
	Plots for the last 8 days
	Open Access

	Current Oblique Ionograms (Australasia)
	Real-time
	2 Oblique Ionograms
	Open Access

	Global Propagation
	U.E. 1 hour
	Report
	Open Access

	Last Major Flare (Global)
	
	Plot
	Open Access

	Ionogram Viewer (Australasia)
	Down to the minute
	Interactive Prediction Tool
	Open Access

	MUF3 Report (Australasia)
	
	Report
	Open Access

	Ionospheric Summary & Forecast (Australasia)
	
	Report
	Open Access

	Ionospheric Map (Australasia, Asia, Europe, N. America, N. Atlantic)
	U.E. 1 hour
	Chart
	Open Access

	Hourly LAMP4 Charts (Australasia)
	U.E. 1 hour
	Chart
	Open Access

	Recent Days LAMP Chart (Australasia)
	
	Chart
	Open Access

	T Index Plot (Australasia)
	U.E. 24 hours
	Plot
	Open Access

	T Index Map (Australasia, Asia, Europe, N. America, N. Atlantic)
	Real-time
	Real time Ionospheric foF2 Map
	Open Access

	Index Plots (Planetary A Index)
	U.E. Month
	Graph
	Open Access

	GRAFEX Prediction Display (Global)
	Down to the day
	Interactive Prediction Tool
	Open Access

	Air Route Chart (Global)
	Down to the day 
	Interactive Prediction Tool
	Open Access

	Prediction from Ionospheric Map (Australia, New Zealand, N. Atlantic)
	
	Interactive Prediction Tool
	Open Access

	RAAF Air Route Chart (Global)
	Down to the day
	Interactive Prediction Tool
	Open Access


*U.E Updated every

1 HAP, Hourly Area Predictions

2 URSL, Upper, Recommended, Secondary and Lower HF Frequency Prediction 

3 MUF, Maximum Usable Frequency

4 LAMP, Local Area Mobile Predictions

USA

http://www.sec.noaa.gov/Data/alldata.html
The following are online data and products at Space Environment Service:

 Alerts and Forecasts

	Title
	Update
	Latest
	Older


 Models 

	Title
	Update
	Latest
	Older

	D-region Absorption Prediction
	1 min 
	latest 
	no

	Ionospheric Correction Model - STORM
	15 min
	dynamic
	from 2000

	US Total Electron Content Map - USTEC
	15 min
	dynamic
	from Oct 2004

	The Wang Sheeley Model
	12 hours 
	latest 
	no


 Measurements 

	Real-time Displays and Plots
	Update
	Latest
	Older
	Archive

	"Space Weather Now"
	5 min
	dynamic 
	no
	no

	"Today's Space Weather"
	5 min
	dynamic 
	no
	no

	GOES X-ray Flux 1-min data
	1 min
	dynamic
	no
	NGDC

	Satellite Environment Plot
	5 min
	dynamic, latest
	from 2000
	NGDC

	GOES X-ray Flux 5-min data
	5 min
	dynamic, latest
	since 2000
	NGDC

	GOES Magnetometer
	1 min
	dynamic, latest
	from 2000
	NGDC

	GOES Proton Flux 
	5 min
	dynamic, latest
	from 2000
	NGDC

	GOES ElectronFlux
	5 min
	dynamic, latest
	from 2000
	NGDC

	Estimated Planetary Kp
	15 min
	dynamic, latest
	from 2000
	NGDC

	7-day plots of x-ray, proton, electron, GOES magnetometer, and est. Kp in PDF format
	Tuesday
	latest
	from 1997
	from 1997

	Boulder Magnetometer and K-indices
	1 min 
	dynamic
	no
	no

	D-region Absorption Prediction Model
	1 min 
	dynamic
	no
	no

	ACE RTSW MAG, EPAM, SWEPAM, SIS *
	1 or 5 min
	dynamic
	2-, 6-, or 24-hours
	ASC

	ACE RTSW MAG, EPAM, SWEPAM, SIS *
	hourly
	dynamic:
	3- or 7-days
	ASC

	Magnetosphere: Magnetic Fields and Particles
	5 min
	web pages
	30 days 
	--

	Auroral Activity from NOAA POES
	~3 hours
	dynamic, latest North South 
	3-4 days North South
	no

	Relative Intensities of POES Energetic Particles
	1-2 hours
	latest
	3-4 days
	no


*ACE Real-Time Solar Wind (RTSW) measurements: Interplanetary Magnetic Field (MAG), Differential Electron and Proton Flux (EPAM), Bulk Parameters of the Solar Wind Plasma (SWEPAM), and Integral Flux of High-energy Solar Protons (SIS)

	ASCII Text Lists
	Update
	Latest
	Older
	Archive

	Boulder-NOAA Magnetometer
	1 min
	latest 
	30 days
	no

	GOES X-ray Flux 1-min data
	1 min
	latest 
	15 days
	NGDC

	GOES X-ray Flux 5-min data
	5 min
	latest 
	45 days
	NGDC

	ACE RTSW MAG, EPAM, SWEPAM, SIS: 1- or 5-min data *
	1 or 5 min
	latest
	30 days 
	ASC

	ACE RTSW MAG, EPAM, SWEPAM, SIS: Hourly averages *
	hourly
	latest
	from 1999
	ASC

	Predicted ACE Satellite Locations
	daily
	today
	from 1999
	ASC

	Ionospheric parameters - foF2, hmF2, M(D), D, h'F, yF2, fMUF, h,' fxI, foF1, foE, hmE, foEs, fbEs, ITEC
	hourly
	latest 
	3 months
	NGDC

	GOES Energetic Integral Protons and Electrons
	5 min
	latest
	45 days
	NGDC

	GOES Differential Proton Channels
	5 min
	latest 
	45 days
	NGDC

	GOES Magnetometer
	1 min
	latest 
	15 days
	NGDC

	USAF Hourly Magnetometer Analysis Report
	hour
	latest
	48 hours
	no

	USAF 24-hour Magnetometer Analysis Report
	day
	latest
	7 days 
	no

	Solar Radio Flux
	3 hours
	latest 2 and 7 days 
	30 and 45 days
	NGDC

	Solar Event Reports
	30 min
	latest
	from 2000
	??

	Space Weather Event Reports
	2200UTC
	latest
	last 75
	??

	NOAA/POES Hemispheric Power Index Data
	~3 hours
	latest 
	from 1978
	from 1978

	NOAA/POES Energetic Particle Belt Indices
	daily
	latest
	from 1997
	from 1997

	MgII Core-to-Wing Index
	daily
	30 days
	from 1978
	from 1978

	Solar Images
	Update
	Latest and Archive from 1998

	GOES Solar X-ray Imager (SXI) images
	as received
	latest , movies

	Solar Image Gallery 
	no
	web page 


1.5.2.2 Interactive and static added value products

Australia

http://www.ips.gov.au 

Products and software that IPS offers:

Two pieces of IPS Software are available to order:

ASAPS (Advanced Stand Alone Prediction System) predicts sky wavy communication conditions in the HF or VHF radio spectrum of Short Wave band (1 to 45 MHz). It is based on an ionospheric model developed by IPS. Sale price is set to $375 AUD, or $275 USD, or €240.

GWPS is a program for estimating Ground Wave Range values under specified ground and operation conditions. It is a stand-alone program that runs on any DOS system with graphics capability. Both are available for sale, priced differently according to geographical location. It costs $54 AUD, or $35 USD, or €34.

IPS Training material available to order:

· ASAPS training course on the different prediction types and navigating within ASAPS. The course is 1-day long and costs $150AUD.

· HF Radio course on HF Radio Propagation. The course is 1-day long and costs $190AUD per person. 

· HF Radio Manual is a complete introduction to the ionosphere, HF radio propagation and solar terrestrial activity. It costs between $25 and $30 AUD worldwide.

The SMS Service delivers the following Alerts messages:
· Short Wave Fadeout Alert (SWF)

· Auroral Alerts

· Geomagnetic Alert

· GEOSTAT System

You can subscribe to any of these alerts for one year at a nominal cost of $32.40 (AUD). There is a minimum service charge of a AUD $40 per year for all IPS services that you receive.

World Data Center

http://www.ips.gov.au/Main.php?CatID=9 

World Data Center supplies data catalogues with ionosonde data and lists of all earlier and present Australian ionospheric stations.

For every station there is information about what type of data, between which dates there is data, on what media (nitrate film, 35 m safety film etc), the physical volume, where the data are and comments (available on Web, cost for copying etc).

Products that World Data Center offers:

Ionospheric Digital Database, 1994 CD-ROM

Two-disc set containing 40,000 station-months of digitized vertical incidence parameters from 130 worldwide sites for the period from 1957 through 1990. Includes custom-designed access and display software (Price: $205).

Consultancy and support
IPS Consultancy

IPS provides specialist consulting services to support the design of new HF radio systems and networks or the re-configuration of existing ones. Their range of information and support includes:

· Area of coverage charts and propagation analysis across HF networks 

· Frequency Management Software for integration into users’ systems

· Ionogram auto-scaled software

· HF Antenna modeling and footprints

Client Support

IPS provides customized products to the following companies/organizations:

Airservices Australia

Hourly HAP Charts

State Emergency Service
HAP of communication frequencies based on current observed conditions from 17 places in Australia.
AMSA


Hourly HAP Charts from Chralville and Wiluna
RECOM


Hourly HAP Charts
Australian Antarctic Program
Hourly HAP Charts from Casey, Commonwealth Bay, Hobart and Macquarie Island
Virgin Blue
Hourly, Daily and Monthly HAP Charts from Brisbane Route Prediction Display, an interactive tool that accepts user input and displays a route prediction

USA

Solar Terrestrial Dispatch

http://www.spacew.com/
Solar Terrestrial Dispatch offers Space Weather- and HF Radio Propagation-software.

Course in Space Weather is also available. Price from $250 USD.

Space Environment Technologies

http://www.spacewx.com/
HF-communication services are not provided.

1.5.3 Techniques used by these organizations to generate the digital content

1.5.3.1 Platforms to deliver data

Organizations world wide provides alerts, warnings, forecasts, plots, data lists and maps via: 

· Web browser connected to the Internet, http

· SMS 

· Ftp

· E-mail

· Fax

· Pager

· Telephone

1.5.4 Education of user regarding the need for this type of product for operational applications

A lot of descriptions and explanations about the ionosphere, ionospheric regions, ionograms and ionization is found on the Internet. 

All Ionospheric vertical incidence parameters are described as well as IIWG (Ionospheric Information Working Group) and URSI (The International Union of Radio Science) Qualifying and Descriptive letters, http://spidr.ngdc.noaa.gov/spidr/ 

Information with pictures about HF Communications and Radio propagation is offered on the Internet. 
Articles on Space Weather, the Sun and Solar Activity, the Earth’s Magnetic Field, Space Debris and other topics are offered, http://www.ips.gov.au
Explanations of the Dynasonde are found on the Internet.

There are also definitions and explanations of indices (R12, IF2, IG and T), http://ngdc.noaa.gov/stp/IONO/Dynasonde
Glossary of Solar Terrestrial Terms is available.

PDF files about the ionosphere, the layers, ionospheric variability and ionospheric 117 scintillations are supplied, http://www.sec.noaa.gov/Education/
2.0 Current situation in Europe

There are about 20 ionosonde stations in Europe at the moment. The stations use various types of systems for soundings.

Station

System

Tromso/Norway
DPS-4

Tromso/Norway
Dynasonde

Lerwick/Great Britain
DPS-1

Juliusruh/Germany
DPS-4

Fairford/England
DISS

Slough/England
DGS-256

Chilton/England
DPS-1

Dourbes/Belgium
DGS-256

Pruhonice/Czech Republic
DPS-4

Rome/Italy

DPS-4

Rome/Italy

DGS-256

Roquetes/Tortosa/Spain
DGS-256

San Vito/Italy
DISS

Athens/Greece
DGS-128

Athens/Greece
DPS-4

El Arenosillo/Spain
DGS-256

Warszawa/Poland
KOS

Lycksele/Sweden
Dynasonde, Transpusonde

Kiruna/Sweden
Transpusonde (at the moment not available)

Uppsala/Sweden
Transpusonde (at the moment not reliable)

Sodankylä/Finland
Home-made Ionosonde

The state of the upper atmosphere in the European region is continuously monitored by five Digisondes having the capability to transmit sounding results in real-time. They are operated by five public-sector research institutes: the Leibniz Institute of Atmospheric Physics (IAP) in Germany, the National Institute of Geophysics and Volcanology (INGV) in Italy, the National Observatory of Athens (NOA) in Greece, the Rutherford Appleton Laboratory (RAL) in the United Kingdom and the Swedish Institute of Space Physics (IRF). 

The available data from these Digisondes are:

· Ionograms: This is the primary output of each sounding and gives information on the structure of the ionosphere. Each station has long-range but still, limited coverage. So in order to cover the European region completely, superposition of the effective areas of all five stations is required. 
· Electron density distribution versus atmospheric heights: This is the most important output from each sounding. Its calculation is based on the information obtained by the ionogram, converting the raw ionogram data into a function of the distribution of the electron density versus the atmospheric height, from 80 km to 1000 km. The state of the ionosphere can be thus fully determined (height and thickness of ionospheric layers, electron density in various height, and the total electron content of the ionosphere over the digisonde).

· Scaling parameters: All the above information is expressed quantitatively with the derivation of 49 different characteristic ionospheric parameters from each sounding. The most important groups of scaling parameters for operational use are: 

The critical frequencies of various ionospheric layers used for radio-propagation (foF2, foF1, foEs, foE)

Parameters for the oblique propagation (MUF(D), M(D))

The virtual height of various ionospheric layers (h’F, h’F2, h’E, h’Es)

The true height of F1 and F2 ionospheric layers (hmF2 and hmF1)

The total electron content (TEC) of the ionosphere above the station

Parameters that characterize the thickness and profile shape of ionospheric layers (B0, B1, D1)

The National Observatory of Athens (NOA) maintains the web site http://www.iono.noa.gr through which the following data are available: (a) real-time ionograms with results of automatic scaling (b) ionograms with the results of the automatic scaling for the past seven days (c) historical raw ionosonde data of the automatic scaled parameters, in a SAO format that must be processed with special software tools.

The National Institute of Geophysics and Volcanology (INGV) maintain the web site http://dps-roma.ingrm.it through which the following data are available: (a) real-time ionograms with results of automatic scaling (b) ionograms with the results of the automatic scaling for the past seven days.

The Rutherford Appleton Laboratory (RAL) maintains the web site http://www.wdc.rl.ac.uk/ionosondes/ ionosondes.html through which the following data are available: (a) real-time ionograms with results of automatic scaling (b) historical ionograms with the results of the automatic scale (c) historical data of autoscaled parameters, manual scaled parameters and true height profiles (d) raw ionosonde data of the automatic scaled parameters that must be processed with special software tools. 

http://www.wdc.rl.ac.uk/cgi-bin/digisondes/cost_database.pl 

Rutherford Appleton Laboratory database supplies real-time and historical data from 11 European observatories. The database provides all possible Ionospheric parameters derived from the ionograms and electron density profile data in plot and ASCII format. The database is continuously updated with real-time data that are transferred automatically after each sounding.

The Leibniz-Institute of Atmospheric Physics (IAP) maintains the web site http://www.ionosonde.iap-kborn.de/ionogram.htm through which the following data are available: (a) real-time ionograms (b) the latest 24 hour ionograms (quarterhourly) (c) the latest 7-days ionograms (hourly) 

The Swedish Institute of Space Physics (IRF) maintains the web site http://www.irf.se/~ionogram through which (a) the 24 latest ionograms are available in gif animation format (b) through an interactive system there is a possibility to scale online a specific ionogram and handle scaled parameters.

The Space Research Centre, Polish Academy of Sciences maintains the web site 

http://www.cbk.waw.pl/rwc/ through which solar, magnetic and other ionospheric information as well as predictions and forecasts are available.

The Ionospheric Dispatch Centre in Europe maintains the web site

http://www.cbk.waw.pl/rwc/idce.html 

IDCE provides the most recent ionospheric information as ionospheric characteristics, as well as catalogues of ionospherically disturbed and quiet days, the list of disturbed periods for few hours duration.

IDCE allows convenient access to some recent ionospheric data from vertical incidence sounders located mainly within European area. Data from ISES (International Space Environment Service) network are also available. The data are available for the previous and current month.
Appendix 1: Two “use cases” with one scenario each

Use case 1:Select suitable frequency for communicating between two locations at a specific time

Maria Winnebäck

Scenario: Communication between Darwin and Wellington 040824 at 0300

Go to IPS

www.ips.gov.au
“HF Systems”


“Prediction Tools”

At “Prediction Tools” you can choose from different pages. It is not clear (at least not to me) what to choose. I choose the link “URSL Upper, Recommended, Secondary and Lower- HF Frequency Prediction”. HF Frequency Prediction must be something for me!

First I read the help page; I can choose two cities (places) by clicking on the map or use the button “Base Loc”. I use the latter one because I don’t know the exactly positions of the cities.

I fill in the date. Then there are frequencies set to fill in or use the button “Freq Set”. I use the button to automatically fill in the frequencies. “T Index” is filled in automatically, but what is T Index? The help window explains only which T Index to use. It’s a good description of that, but still I don’t know what it is!

I find T Index under “Global HF”. I go to the headline “Monthly T indices”, just to see that there is no explanation here of what it is, only values.

I choose to search for T Index in their search site. I find the answer (under “Educational Radio Communication, T Index FAQ”. At “Educational” they have a good introduction to HF Radio Propagation).

After getting the answer I click “Do Pred” button. A new window opens with the prediction which is rather simple to understand, but I want a more detailed prediction.

I go to “GRAFEX Prediction Display”. A new display comes up. I use “Base Loc button” twice, once for the transmitting city and once for the receiving city, to fill in the cities’ name, latitude and longitude. I fill in my date and I click “Do Pred button”. (T Index is filled in automatically.) But it doesn’t work. I need to fill in “tx lat” which is already filled in! What can be wrong? I clear the display and use the map (click on it) to fill in the boxes. Then it works. But because I don’t know exactly on the map where my cities are, I prefer to use “Base Loc button”.

After looking at the values that are filled in I think I know what is wrong. The latitudes and longitudes are filled in without decimal points when clicking on the map and with decimal points when I use “Base Loc button”. (A bug in their program?) I clear the display and start over again. I use “Base loc button”. This time I try to change the decimal point to a “.” instead of a “,” (it’s nice to have the exact positions, if possible of course!). T index is filled in by clicking the scrollbar where it shows “Tmonth”. 

Now, finally, I get the answer to my question in a separate window. But after reading the results I feel that I need to know more about the GRAFEX symbols to understand the answer better. There are some explanations in the window where the answer is, but a lot more in a separate window under “GRAFEX” (where I chose cities etc).

My opinion is that the GRAFEX tool is easy to use (even if finding the correct page was a little tricky). If it was easier to find an answer to what T Index is, it would be good.
Use case 2:: Figure out if VLF, spherics …., have influence on bird migration over North Europe – Middle Africa.

   Christer Jurén

Scenario: During August watch the bird migration maps and information from the ionosphere: absorption, sporadic E, spread F …..

DoInParalle

Go in parallel to

Juliusruh and look at current ionogram then the 7 days before: http://www.ionosonde.iap-kborn.de/dat_iof7.htm
   easy

The Swedish Ionosonde 

http://www.irf.se/~ionogram
look at the data base:

Interactive Scaling and PolanProfiling with the Swedish Ionograms

http://www.irf.se/~ionogram/ionogram/javascaling/viewScaled.html
…easy if???

Chilton (UK)

Dourbes (Belgium) difficult

Roquest/Tortosa (Spain) difficult

Rome (Italy) difficult

Athens (Greece) easy

Tromso (Norway) digisonde

Tromso (Norway) Dynasonde

Get magnetic fields

Go to magnetic stations.

http://www.irf.se/~ionogram/ionogram/javascaling/viewMag.html    

   Only one example will be expanded! 

Get lightning data

Go to lightning site, which probably is not free, but IRF has one for its own!

Get birdMap

Go to Ottenby bird station in Sweden.

http://www.sofnet.org/ofstn

  No useful data yet, but it will be, be sure!
Collect the data and the birds’ flight maps. Put them on a suitable sketch!

<Wanted added value of products>

Appendix 2: Differences between Digisondes, Dynasondes and Classical Ionosondes.

The Classical Ionosonde, in this context, generates pictures, ionograms, showing the travel time for by the ionosphere-reflected radio pulses for different frequencies. The pictures are quantified by operators, scalers, to the form of some parameters with and without direct physical or technical meanings. The procedure is time-consuming, but mostly reliable. The size of the original data, the picture, is in modern terms 500*500 bytes, a quarter of one MB. The size of the quantized data is about 100 bytes for each ionogram. In modern terms a very high compression! It should be possible from the scaled data to reconstruct the original picture’s main characteristics.

The Classical Ionosonde is still used but mostly in a more digitized way. The picture is created as a digital image directly from the sounding and stored as such. The scaler will with a computer display the picture and with some interactive tools do the scaling in a little more comfortable way than earlier. In principle nothing has changed.

To go a little bit further into the digital world one can go in two different directions:
1. To look at the data as time series for each frequency and transmitted polarization and store it in compressed form. (Digisonde)

2. To look at the data as detected reflected pulses for each frequency and only keep them as accurate as possible. (Dynasonde)

In the first case one has to store the signal amplitude and phase at each time. These are described as compressed values in range bins, two for each frequency and polarization.

In the second case one store the detected pulse’s amplitude, phase, polarization and the time they were detected. With several antennas and receivers one can easily get angle of arrival.

In the first case one always has to deal with the same amount of data, but in the other the data size is dependent of the number of pulses received.

In the case of transforming the data from a Dynasonde to a Digisonde one has to reconstruct the time series, which seems impossible. But one has to remember that one pulse contains a lot of information and not necessarily less than the time series around it! Anyhow one has to create a lot of dummy data which only fills most of the range bins.
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