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1. COMMENTS FROM THE CHAIR
INAG exists to advise the ionosonde network on how to operate ionosondes, scale the ionograms and pool the data
that result from this activity. When INAG was established, little was known about the global ionosphere and
contradictory results could be deduced from the same data if unconventional analysis methods were used. Thus,
more than anything else, INAG has become associated with maintaining an homogeneous data set by supporting a
consistent set of rules for scaling ionograms.
Various simple but powerful ideas underpinned the approach (see UAG 23). However, scaling is a subjective activity
and the normal scientific error analysis cannot be used to quantify the results of scaling ionograms. Bounds on
reasonable errors can be set, but
without continual cross checking between scalers to establish that the subjectivity has concrete limits, scaling will
drift. This drift is a product of diligence – scalers seeking to record "more" or record "better" what they otherwise feel
will be lost. Any scaler of even moderate skill has seen an ionogram that is unexpected; that appears controlled by
unexpected physics. Sometimes these features appear more frequently at one location than another and then local
rules arise, first to help in scaling an otherwise awkward ionogram consistently and then to describe the feature more
precisely. Those who are fortunate enough to have been associated with a local network of ionosondes for any length
of time will understand how easily these things can start, and how, after a while, a particular scaler will regularly
interpret results in a specific way, different from another scaler.
Will this level of subjectivity disappear with automatic scaling systems? Probably none of the scaling systems so far
produced can replace a competent human scaler, so some subjectivity probably still exists. Consequently,
idiosyncratic scalings not only remain, but may well be an unexpected feature of the scaling software for a while yet.
However, a major difference from manual scaling is that digital ionograms can be rescaled easily. While some level of
manual validation may be required now to ensure the current systems are as reliable as manual scaling, the balance
will swing in favour of computer interpretation. The task ahead is to embrace computer scaling for its good points;
the 80 to 90% of easy ionograms it scales well, and identify and solve the weak areas; those ionograms where we
still believe a manual scaler copes better. Consistency between manual and computer scaling win be established and
the more important task will be to ensure digital ionograms are available for rescaling, if necessary, as computer
scaling becomes more sophisticated. We can confidently expect computer scaling to become more effective.
However, we are now in a period of transition, when some accept computer scaling as a necessity while others reject
it as too error prone to produce reliable research data. This problem must be faced as ionosonde data is in more
demand now than it has been for almost twenty years. This demand will be discussed more in later bulletins.
In this bulletin, a step towards quantifying the supply of available ionospheric data is taken. Over the next year the
master ionosonde station list will be updated. Everyone is requested to participate. Check your station information is
correct and also check that any other station you a familiar with features correctly in the list. A map has been
included to help visually identify stations in the list.
The updated list will serve two main purposes. A key issue in future use of ionosonde data is that data are collected
during campaign periods and made available for study soon after the campaign. Another important issue yet to be
widely considered in INAG is the possibility of nominating stations for long term support. These stations would form
baseline stations for monitoring long term change in the ionosphere. Much more will be said on this in future issues of
the bulletin.
Finally; who receives INAG bulletins and who reads it? The list of recipients appears at the end of this issue. I hope
you will read the accompanying text and respond accordingly.
Phil Wilkinson, Chair INAG
IPS Radio and Space Services
P 0 Box 1549
Chatswood, NSW 2057
AUSTRALIA.

2. IAGA SCIENTIFIC ASSEMBLY INAG MEETING
There will be an INAG meeting held during the IAGA Scientific Assembly at Exeter, July/Aug 1989. The INAG meeting
will be held on Tuesday evening July 24. A further announcement confirming this venue win be made at the IAGA
Scientific Assembly.
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The proposed agenda follows:
1. Report on Informatics Workshop held in Boston, July 1989.
2. A proposal to establish key stations for long term global monitoring of ionospheric conditions.
- Requirements on stations.
- Scaled data
- Original records.
- Physical significance of location.
3. Computer scaling of ionograms.
4. Current state of WITS and STEP and the need for ionosonde data.
How can INAG ensure that data are made available for study more rapidly than at present?
5. State of the network: updating the master station list.
6. Comments on the INAG mailing list.
7. Network reports.
8. URSI General Assembly.
9. Other business.
If you wish to raise items within this agenda or raise additional items please advise me prior to the IAGA meeting.

3. A NEW AUTOSCALING SYSTEM
by Matthew W. Fox
IPS Radio and Space Services.
Australia.
The IPS 5A ionosonde has been developed over recent years at IPS Radio and Space Services. It is a new generation,
fully digital ionospheric sounder, and will be deployed mound the Australian region, replacing the our current 4B
ionosondes. The 5A will have greatly enhanced capabilities over the 4B, but in its initial phase of operation will sweep
linearly in frequency at 40 kHz intervals, measure 256 echo amplitudes at 3.15 km resolution, and will achieve
ordinary-extraordinary ray separation in the hardware.
A crucial part of this new sounding network will be the IPS Autoscaling System. This software system has been
designed to automatically scale IPS 5A ionograms on site. Specifically, it has been trained to scale using the
ionograms obtained in two trial runs on a prototype 5A ionosonde. IPS Autoscaling assumes that the ionograms am
separated (in particular, ordinary-ray only), and obtained at mid-latitude. The latter applies as the software has been
taught to recognise mid-latitude traces, and other specific tests may well be required at high or low latitudes. A
version of the Autoscaling has been running on a Ferranti PC (an IBM PC/AT compatible). The PC network operates
under Unix, and the software is written in C.
The significant differences between IPS Autoscaling and other systems are as follows. Firstly, polynomial functions are
used to accumulate the echoes into traces from the layers. Successive polynomial fits and extrapolations are
performed until no more echoes are found, or until the slope of the polynomial drops (indicating a cusp). That is, the
nature of the data in the trace so far is used in a mathematically convenient way to indicate where more data could
be found. This gives the system some resilience to bands of interference, and gives it the capacity to locate even very
weak cusps. Secondly, for each layer trace thus found, a consistent identification is sought. All available information
about each trace (frequencies, virtual heights, shapes) and the presence or absence of other, possibly interfering,
traces, is used to obtain a consistent overall picture. This is where the system is "trained" to scale. In the manner of
training a manual scaler, the simpler, common tests ate performed first (reducing the complexity of the remaining
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task), and other less likely possibilities only considered under particular conditions that suggest that something is still
amiss.
Autoscaled parameters follow directly on from the trace identifications, with all traces present yielding parameters,
and no parameters scaled when traces are absent. Types of Es are specified (low-, cusp-, high and flat-types have all
been tested so far), and the less common layers E2 and F0.5 have both been scaled successfully. URSI standards
are being used as a guide, and a standard set of parameters (fmin, h'E, foE, h'Es, foEs, fbEs, h'F, foF1, h'F2, foF2,
foI, MUF(3000)F2 and M(3000)F2) are produced, with a zero indicating no corresponding value.
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The Autoscaling has been tested (as well as trained) on over 400 ionograms obtained with a prototype 5A ionosonde
run at Camden, near Sydney, in September 1987 and February 1988. Interference was quite severe at times, and the
level of suppression of the extraordinary component was not always sufficient. However, all available useful
ionograms have been included in an error analysis conducted on the autoscaled parameters. Values for each
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parameter were derived from comparisons, of manually scaled parameters from the same ionograms and several
scalers, averaged over all consistent results for each parameter. The statistics under various conditions appear in the
accompanying tables. The mean and rms errors for each parameter (in MHz or km) are indicated, as well as the
percentage of cases where a "good" parameter was scaled (that is, the scaling error was less than 10%). Statistics
are included for all ionograms, daytime and nighttime ionograms, and for ionograms without any type of Es present.
Note the improvement in F layer statistics in this latter case. Overall, the accuracies are well within acceptable
standards. One exception to this is foE, which is consistently underestimated by the Autoscaling system. This is
because the E-layer traces produced by the prototype 5A ionosonde showed very little retardation at the high
frequency end, and this will encourage a manual scaler to extrapolate to the "real" value. Clearly, an extrapolation
algorithm for foE is required in the IPS Autoscaling system.
Scalings are currently performed 'blind'; that is, without the assistance of previous ionograms or scaled values
(however, estimates of foE and foF1 are used as guides in the initial identification phase). It is envisaged that a study
of the time variation of autoscaled parameters would help to isolate incorrect values.
A couple of examples of autoscaled ionograms are shown in the figure. These displays are generated solely from
output of the autoscaling, and indicate what is routinely recorded in this system. In this graphical display, critical
parameters for each layer are given by thin horizontal or vertical lines, and the smooth trace (derived from a taut
spline fit to the echoes) by a solid continuous line. Layer identifications are as marked. These examples show that
this new autoscaling system can correctly scale ionograms. In general, the simpler the ionogram, the more correct
the scaling. Many complex cases can also be scaled. There are further developments planned, such as developing an
extrapolation to foE, and incorporating scaling letters, and these will be reported to INAG upon completion. A
summary of this system is available as an IPS Technical Report (IPS-TR-88-04).

4. IONOSONDE STATION MASTER LIST – CALL FOR INFORMATION
Periodically the master list of ionosonde stations is updated. The present update is different from previous updates as
extra information is being requested. During the next decade, the STEP program commences and ionosonde data will
be required for a number of scientific applications. In preparation for this program information on data availability is
particularly important. For data to be useful, validated scaled data should be available reasonably soon after it is
recorded. Those stations that are able to distribute data quickly should indicate this now so experimenters will know
to count on data from these locations.
Now is also the time to plan a long term global monitoring strategy for the ionosphere. As a start, this update seeks
to establish how much current data is available for stations. An accurate assessment of this will assist thinking about
potential long term monitoring sites. In the draft table printed here, an assessment of the available data is given.
Please advise me if you feel there are errors here.
In addition, the number of years for which original ionograms still exist; eg. paper records, film etc. will be important
information when assessing stations that should be supported for long term studies. Please give an indication of the
data available for your stations, if you are able.
Several conventions for identifying station locations have been used. Here three are included; the ESSA number given
in UAG-23; the IUWDS number, used for rapid data transmission; and the IPS number, an example of a local
numbering convention. These numbering conventions are often used for computer identification of station data and
there is a need for a consistent code that is supported internationally. The IUWDS code is probably a good code to
support, as many other solar terrestrial station data sets are coded with this identification. However, as is apparent
from the draft table, there are many stations that have no associated IUWDS code. The three codes are included here
for comment. If you have strong feelings about identification numbers for computer stored data, please inform the
Chair, INAG.
The distribution of stations, and the extent of data available are illustrated in the two accompanying maps. The
upper map shows the location of all stations in the draft table split into those stations that are closed (small plus) and
those that are believed to be open (a cross). The lower map illustrates the available data in terms of the number of
solar cycles of data that have been recorded. Both these maps were produced from the accompanying table and
could be in error. They are included here to assist in absorbing the information in the table.
The present draft list represents the present status of data held in the WDC-C1 archives and as published in the
recent UAG-93 report. My thanks to Dr. Mike Hapgood for supplying the WDC-C1 listing in computer accessible form.
The geomagnetic coordinates and magnetic dip have been added by Richard Smith, IPS, using the IGRF-86. The
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number of years of scaled data that are available are estimated from the number of median years of foF2 data that
are thought to exist.
If you recognise a station on this list and feel the information cited is incorrect please contact:
Dr P J Wilkinson, Chair INAG
IPS Radio and Space Services
P 0 Box 1548
Chatswood NSW 2057
AUSTRALIA
with the correct information.
A word of explanation about the table entries follows.
IPS:

A local ionosonde station coding used at IPS. These numbers are included as an example
of a local coding convention and also because many groups have received data from IPS
using this local convention.

ESSA:

A 3 character station code proposed for international use. A list is also given in UAG-23.

IUWDS:

The International Ursigram and World Day Service (IUWDS) numbering convention is used
in coding data for rapid transmission. The system is maintained and has the major advantage
that the same numbering system will be used for all STP data locations. However, many stations
currently have no IUWDS code.

NAME:

Common name for station. There are often several names associated with a station and only the
most likely current/common name is listed. Alternatives are listed in a second table, but if other
alternate names are known, or an alternate name is mole appropriate as the common name, please
advise.

LAT LONG: The geographic location refers to the common name.
GLAT GLONG DIP: the geomagnetic coordinates of the station based on the geographic location of the common
name and calculated using the IGRF-86 magnetic field model.
Please advise me if these coordinates are incorrect for a station.
YEARS:

This is an estimate of the number of years of scaled data that I am aware exist for a station.
Please advise me if the estimate is incorrect.
The value is flagged with an asterisk if it is possible to obtain scaled data within 18 months of the
ionograms being recorded.
If you feel that a station falls in this category and is not flagged please advise me. If a station appears,
and shouldn't, also advise. This is important information as these stations are most likely to be used first
in future data analyses.

OPEN:

The date when the station first began reporting scaled data. The date format is year-month-day.

CLOSED:

The date when the station closed. The date format is year-month-day.
For both these categories, 0- 0- 0 is inserted if the date is unknown. Most commonly, this date is used
for stations that are still open.
Please check through the lists and report any changes and additions as soon as possible. An updated
complete listing will be published towards the end of 1991 after the next URSI General Assembly.
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The INAG Mailing List
If you wish to continue to receiving INAG Bulletins, you must lead this.
For the INAG Bulletin to be effective, it must reach all groups who can profit by receiving it. However to be cost
effective, it is clearly not sensible to send it to addresses where nobody has an interest in the bulletin contents.
The present mailing list has evolved over many years and seems never to have either purged or displayed, to ensure
the coverage is effective. Consequently, in this issue of the Bulletin, the complete mailing list with abbreviated
addresses has been published.
Would everyone please look through this list and respond in two ways.
i. If you wish to stay on the mailing list, confirm that by writing directly to me to let me know.
ii.

If, after scanning the list, you feel some names are missing, please advise me of the people or groups
concerned.

Over the next few bulletins, prior to the Prague 1990 URSI General Assembly, this list will be republished with names
of people who have responded bolded. At the General Assembly, we can discuss what should happen to those who
have not responded, although, at this stage, I believe they should be removed from the mailing list.
ARGENTINA
Nestor Ariss, C. Boquft , Dr. Horado A- Cazeneuve , Carlos
Hofmann , Jose Iapez , Dr. Rodolfo A. Perello, Laboratorio
Ionosferico de Is Armada, Victor Padula-Pintos, Dr. S.M. Radicellia,
Dr. A. Giraldez, Dr. JIL Manzwo, Roque Lopez de Zavalia
AUSTRALIA
Dr. Phil J. Wilkinson Tony Sweaumn, ProC C.D. Ellyett, C. McCue,
Prof. BJ. Fraser, Mr. G.W. Walker, Dr. Gordon George Bowman,
Prof. J.D. Whitehead, DSTO-Ionospheric Studies Group, DSTO-ERL
Radio Wave Propagation Group, DSTO-Radio Wave Propagation
Group, DSTO-Jindalee Project Group, Dr. W.G. Elford, Dr. B.H.
Briggs, Dr. L.P. McNamara, Dr. G.F. Earl, Dr. P.L. Dyson, Dr. J.C.
Devlin, Terry D. Kelly
AUSTRIA
Universitat Graz Halbarthgasse
BELGIUM Dr. J.C. Jodogne, Dr. Lucien Bossy, Prof. J. Van Bladel
BOLIVIA
Universidad Mayor de San Andres
BRAZIL
Dr. Phenix R. Pardo, Dr. M. A. Abdu, Dr. Y. Sahat Institute de
Pesquisas Expacias, Prof. Fernando Walter, Jose HA. Sobrall, Ivan J.
Kantor
BULGARIA
Prof. Kiril B. Serdimov, I. Butchvarov, Prof. Stoycho Panchev
BURMA
Yin Sein
CANADA
Department of Communications, Dr. Len Petrie
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CHILE
Dr. Alberto Foppiano, Prof. Harald Sagner
PEOPLES REPUBLIC OF CHINA
Dr. H.M. Chia, Xu Cho Fu
COLUMBIA
Hector Monroy, Dr. Guillermo A. Gonzalez
CZECHOSLOVAKIA
Czechoslovak Academy of Sciences
DENMARK
Dr. J.K. Olesen, Danish Meteorological Institute, Joergen Taugholt,
Eigil Ungstrup
FIJI
USP/SNR
FINLAND
Post & Telecom Administration, Radio 0sasto Kirjasto, Juhani
Oksman, Hilkka Ranta
FRANCE
C. Davy, Dr. P. Lasssair, Centre Rechetchas Phys de I'Environment,
Mlle G. Plllet, Dr. Paul Vita, Dr. Rudi Hanbaba, Dr. Pierre Bauer
GERMAN DEMOCRATIC REPUBLIC
Dr. J. Taubenheim Karl Marx Universitat Litizig, Dr. E.A. Lauter,
Deutsche Post, Dr. R. Knuth, Dr. 0. Eutzim
FEDERAL REPUBLIC OF GERMANY
Prof. W.I. Axford. Dr. 0. Hartmann, Dr. P. Kopka, Dr. W. Becker,
Prof. G.W. Prolm Dr. Wolier Kohnivin. Dr. H.J. AlbrechL
Fachinformationazentrum, Mr. FL Neske
GREECE
National Observatory of Athens
HONGKONG
G.0. Walker, An Kwok Wai
HUNGARY
Hungurien Academy of Sciences, A. Bojtos, Hungarian Meteorological
Service, Dr. P. Bencze
INDIA
Dr. A.P. Mitra, Government of India, Dr. O.P. Nagpal, Dr. H.S. Gunn,
Dr. H. Chandra, Prof. S.S. Degaonkar, Prof. R.G. Rastogi, Dr. C.
Jogulu, Prof. J.C. Bsawhayya, Dr. A.D. Gupia, Dr. A.K. Salta
INDONESIA
Ministry of Air Communications, J. Soegijo
IRAN
Dr. H. K. Ahhar
ITALY
Dr. G. RumL Laboratorio Goologia Marbw Prof. N. Carrm
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JAMAICA
Dr. John W. MacDougall
JAPAN
Dr. N. Wakai, Technical Info Div Radio Research Lab, Dr. Nobuo
Matuura, Kyoto University
KENYA
Dr. O.P. Nagpal, Dr. R.J. Akello
REPUBLIC OF KOREA
Young-Han Lee, Sang-Bum Lee
MEXICO
Dr. Hector Perez de Tcjada, NOAA American Embassy, SGPAI
NEPAL
Mr. S. Gurung
NETHERLANDS
Royal Netherlands Meteorologic Institute, Dr. Vesseur
NEW ZEALAND
Dr. J.E. Titheridge, Mr. L.A. Tomlinson, Department of Scientific &
Indust Res, Geomagnetic Observatory
NIGERIA
Ahmadu Bello University, Prof. 0. Awe, L.B. Kolowole, Dr. LO.
Oyinloye
NORWAY
Dr. O.M. Bratteng, Norwegian Defense Research Establishment, Dr.
Asgeir Brekke, Dr. Olav Holt
PAKISTAN
Geophysical Centre, Sparcent Suparco
PERU
Dr. J.H. Pantoja. Diana Valdez
POLAND
Dr. A. Wernik, Polish Academy of Science, Exchange Department
PUERTO RICO
Mr. John Hagen, Arecibo Ionospheric Observatory
SOUTH AFRICA
Propagation Prediction Services, National Committee for URSI, Prof.
Duncan Baker, Center for Scientific & Industrial Res, Dr. D.C. Baker,
Rhodes University, Herman OhItaver Institute of Aeronomy, Mr. R.
Haggard, Dr. A.W.V. Poole, Mr. G.J. Kuhn
SPAIN
Comision Nacional Invest del Espana, Dr. Beuito A. De La Morena,
Edwards Galdon. Dr. J.0. Cardus
SRI LANKA
Dr. P.A.J. Ratnoiri, Ceylon Ind of Scientific & Indust Res
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SURINAME
Ionospheric Station
SWEDEN
Mr. Lermart Hultman, Gosta Rosen, Fonivarets Fonkninpanstalt,
National Defense Research Institute, Swedish Institute of Space
Physics, Dr. H. Derblom, Lycksele Ionospheric Observatory, Swedish
Institute of Space Physics, Prof. Bengt K.G. Hultqvist
SWITZERLAND
General Directorate of M, Library & Documentation, General
Directorate of M, Operations and Studios Division
TAIWAN
Dr. Yinn-Nien Huang, Kang Cheng
THAILAND
Suchart P. Sakom, Dr. Pradish Cheosakul
TURKEY
Prof. Dr. Ozdogan
UNION OF SOVIET SOCIALIST REPUBLICS
Dr. N.V. Mednikovs, Dr. N.P. Danilkin, Dr. E.P. Kharin, Dr. M.I.
Panasyuk, Tamara Gulyaeva, Dr. N.A. 0orokhov, Arctic & Antatutica
Research Institute, Dr. A.S. Besprozvamaya, A-Yu. Yeliseev, Dr. A.V.
Shirochkov, Dr. Edward S. Kazimirovsky, Institute Of Applied
Geophysics, Dr. V.I. Smimov, Dr. V.N. Obridko, Dr. V. Migulin
UNITED KINGDOM
Dr. L.W. Barclay, Dr. Alan S. Rodger, Dr. W.R. Piggott, Dr. G.M.
Brown, Dr. J.K. Hargreaves, Prof. T.B. Jones, Prof. M.L.V. Pitteway,
World Data Center C I, Dr. D.M. Willis, Sir Granville Beynon, CBE
UNITED STATES OF AMERICA
Dr. H.C. Stenbae Nielsen, Juan 0. Rocclerer, Dr. Robert D. Hunsucker,
Dr. Al Wong, Mr. Philip A. Hicks, Dr. Adeff K. Paul, U S Air Force,
Detachment 30 2 WEA SQN, Dr. Murray J. Baron, Bernice Bumbaca,
Dr. Robert B. Renwick, Barry Research Corporation, Y.T. Chiu, Dr.
D.L. Carpenter, Dr. Robert A. Helliwell, Mr. John Schlobohm, Mark
Dater, Irene Brophy, Mr. Edward R. Schifftnacher, NOAA, Radio
Frequency Management, Dr. Ken Davies, Richard N. Grubb, Mr.
George Haydon, Dr. Charles Rush, Dr. Herbert H. Sauer, David M.
Clark, Dr. M.A. Chimery, U S Air Force, 12 WS (DOO), British
Embassy, Science & Technology Department, Dr. John M. Goodman,
National Academy of Sciences, Mr. Nathan R. Einhom, Dr. Dennis
Peacock, U S Air Force, M ROS, Stephen S. Barnes, Dr. L.G.
Smith. Prof. N.C. Yeh, Air Weather Service, Technical Library, Mr.
John Klobuchar, Jurgen Buchan, Dr. H.C. Carlson, Mr. C.P. Pike, Dr.
Kurt Toman, Dr. CIL Philbrick, R.J. Cormier, Margaret A. Shea, Dr.
Klaus Bibl, Prof. SA. Bowhill, Dr. Bodo W. Reinisch, Mr. L.
Nardone, Smithsonian Astrophysical Observatory, Bob Estes, Dr.
Ronald H. Wand, Bill Oliver, Prof. Mchael Mendillo, Dr. Edmond C.
Roelof, Dr. S. Goldman, Ms. Jane E. Perry, Arline Cramblitt, Air Force
Global Weather Center, WSE, Prof. Millett 0. Morgan, Dr. 14. Soicher,
CENCOMS, John Kelsey, Paul R. Albee, Dr. Edward W. Hones Jr.,
Dr. P. Argo, David J. Rosen, Dr. George H. Millman, Dr. H.S. Lee,
Prof. John S. Nisbet, Donna Ellis, Dr. James Clynch, Dr. J.R.
Doulmick, Dr. G.S. Stiles, W Frank T. Berkey, Edward Szuszczrwicz,
Dr. Allan Schneider, Mr. Garth H. Stonchocker, Mr. Leo Honea,
Dr. Edward I. Fremouw, USCO, Loran Station, Marcus Island
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VENEZUELA
Jose L. Bendito
YUGOSLAVIA
Dr. L.R. Cander
ZAIRE
Service de Geophysique, Mr. Kashals L. Mbayabo, Mondond,
Moinianyings
Please respond, as soon as possible, to:
Dr. Phil Wilkinson, Chairman INAG
IPS Radio and Space Services,
P. 0. Box 702,
Darlinghurst,
NSW 2010,
AUSTRALIA.
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