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1. INTRCDUCTION

by W. R. Piggott, Chairman

The question of the value of continuing jonespheric
sounders in the days when rockets, satellites,
incoherent scatter equipments and other advanced
tools are available has often been asked in the past
and is still being asked. From time to time, the
YRSI Commissicn {now ¢) and individuals have
collected the reasons which remain valid. Much
confusion arises, in these days when there is both
National and Internatiomal planning on a large scale,
because only relatively little of the netwerk has
been planned as a network so that the actual reasons
why the stations exist are often unrelated or even
incempatible. The VI network is a free association
of independent groups whe maintain ionosondes partly
for their own use and partly as a centribution to
world service. About a quarter of the stations
which are active do not circulate data, except by
special request, These stations may not appear in
the World Data Centre stalion lists and do not

form part of the network. This is unfortunate as
their data would often be invaluable for special
studies, e.g. of abnormally quiet or disturbed

cond Ltions,

Usually, stations are set up primarily\to meet focal
aseds. Originally, these were mainly the needs for
controlling and understanding ionospheric communi-
cations, though now possibly the longest established
groups are associated with meteorological
organisations.

In general, remarkably little of the data obtained
were stiudied effectively. The practical preoblems
often demanded the use of only the simplest and most
significant data. As a result, the potential value
of the data is widely underestimated. Many users
accept the literature as true and well established,
but this is often not so. Usually, a valuable
conclusion, true part of the time or in limited
areas of the world, is accepted as true everywhere
when even a superficial study would show thar it did
not appily locally. This gives many useful oppor-
tunities to do new work relatively easily and very
inexpensively.

Another important point is that modern research
tends te concentrate on the intense study of limited
samples. This is very efficient, but tends to
ignore world-~wide phencmena which cannot be studied
by such means. The ionospheric ferces change with
position and time so that particular zones have
special advantages for testing the truth of
particular hypotheses. TFor example, it is notorious
that in many parts of the world {in contrast with
Europe) consecutive quiet days can show very diff-
erent phenomenz — sometimes more different than that
between quiet and disturbed periods. No one appears
to be studying such problems and thus complementing
and re-interpreting the data from advanced tech-
niques. In my view, this is a gap which is rapidiy
increasing in importance and thus offers the chance
for recognising new major problems. Much work of
this type was done in the early days of the iono-
sphere, but was iimited by lack of knowledge of the
dynamics and composition of the ionosphere. With
the much better teools now available and this know—
ledge, the time appears ripe for a reconsideration
of the morphological problems. 1 have been
surprised that the regional groups have not paid
much attention to this type of problem. For example,

Qctober 1982

seme of the cousiderable differences in the behaviour
of the equatorial ionosphere with longitude have been
studied using icnosonde data, but little work has
been done on the regicns of intense turbulence,
generating slant Es (Es-s) - diffuse Es similar to
Es-g: and also auroral Es at latitudes around 25°

from the magnetic equator.

Few, if any stations have

reported particle effects in the D, E and F regions
at low latitudes, though these can often be found if

looked for.

The possibilities of doing good new

research using the ionosphere are still very great,

but are iittle exploited.

I feel that this is now

prchbably the most important peint to be considered in
the use of our data, the training of our young men
and our justificaticn for the future.

2. REPORT OF THBE INAG MEETING, FATRBANKS

ALASKA, U.5.A.

A short INAG meeting was held on 12 August 1982
during the URSI International Symposium on Radio
Probing of the High Latitude Yonosphere and
Atmosphere: New Technigques and New Results in

Fairbanks, Alaska, U.S.A.

The meeting was attended

by 16 people representing 7 countries.

Participants:

R O Conkright

=

S Rodger
A Gledhill

=

D Hunsucker

=

B Reinisch
Turunen

J Wilkinson
Argo

Buchau
Davis
Telkestad
Hedberg

" Kelly

= - O o ]

s

J MacDougall
b Varvel
J W Wright

USA

UK

South Africa
usa

USA

Usa
Australia
HEA

USA

USA
Norway
Sweden
Australia
Canada
Australia

usa

Chairman's Introduction

Assistant Secretary
and Chairman for the

“lmeeting

Secretary
Hember
Member
Hember
Member

Member

The Chairman welcomed the participants and thanked
them for making the effort to attend the meeting at

such an early hour in the morning.

He also expressed

INAG's thanks to Professor Hunsucker for the
facilities and co-operation received in organising

the meeting.
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Network Status

usA

Ausrralia

Brazil

IFinltand

Soutih Africa

Sweden

United Kingdom

KEL Aerospace

The status of the ionosondes
under the rcontrol of the Geo-
physical Research Institute of
the University of Alaska remains
unchanged from the report
included in INAG 34, page 3,
except thal the NOAA SEL dipital
sounder, which was at rhe Cleary
field site has been moved to
Roberval and will eventually be
deployed at Sonderstromf jord.
The World Daka Center A in
Boulder continue to fully
support the iorvsondes at
Boulder, Maul and Wallops

Istand and provide some limited
support fer other stations.

The ienosendes at Goese Bay,

Fors Monmouth and Millstone HWill
continue te operate, but only

the former presently, submits data
to WDC-A in Boulder., The NOAA
digital sounder, which was at
White Sands, is now at Los

Alamos National Laboratory in

Mow Mexico.

e is intended to open a stabtion
at Darwin towards the end of
this year.

A temporary station was esta-—
blished in Brazil for June to
September by the AFCL of USA.

The new ionosonde developed by
br T Turumen has heen operational
at Sedankyla since April 1982.

Hermanus 1s to restart operation
in a few weeks with an IPS-42
jonosonde.

No change of operational
stations was reported, but all
obsetrvatories arc now admini-
stered by the Kiruna Geophysical
{nsritute.

No chapnge in stalion status was
reported. Port Stantey is not
vel operational,

About 52 ionosondes of the
[PS-42, 4A and 4B types will be
operational by the end of the
year. New IPS-42 lonosondes are
to be commissioned for Lananion,
Dakar, Nigeria, Yugoslavia and
Irag in the next few months. Tt
wag estimated that about 40 of
these equipments were replace-
ments for existing stations and
12 were machines For new sites.
it was pointed out that the
IPS-42 type (or equivalent of
ionosende) will shortly become
the most common equipment of all
time as 535 C3/C4 and only 37
Union Radio ionoszondes were made.
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Master Station List

INAG is trying to compile an up~to-date master station
list of all icnospheric observatories, Logether with
the dates for which the staticns weve in operation.
INAG requests the cooperation of all readers of the
Bulletin to submit amendments to the list which is
published in this Bulletin.

Equipment Status

The Lowell Digisonde 256 is now available. A more
complete description of the equipment will be given
in the next Bulletin.

Anewdigital ionosonde s been developed by the
ionospheric ygroup in Grahamstown and will be opera-
tional later this year, either at Grahamstown or at
SANAL in Antarctica.

KEL Aerespace are now producing three products of
interest to the icnospheric cemmunity, the IPS-42
ionosende, the HDED-41 digital recciver and the KEL-44
semi-—automatic ilonogram digitising system. A more
detailed description of the latter two items will
appear in a future INAG Bulletin.

KEL Aerospace alse amnounced they would be prepared
to consider short term rental of this equipment at

about 4Z of the purchase pricef/day. All enguiries

should be made direct to KEL Aerospace, 12 Brennan

Close, Asquith, NSW 2078, Australia.

INAG Bullerin

There was a general consensus that che revised format
of the Bulletin was preferrced. However, the Chairman
again stressed the need for those who could afford to
pay for the Bulletin to do so as socon as possible.

He alsoe peinted out that the frequency at which the
Bulletin was produced depended to a large extent upon
the Secretary, Alan Redper, receiving notes, articles,
ionegrams or any cother contributions from readers of
the Bulletin.

Data Exchange

Some guestions were raised on the agreed international
convention for ionospheric dara exchange. Readers

are referred to Chapter 9 of UAG-23 for a very
complete discussion of thisg topic.

Future Meelings

Tt is hoped Lo hold an INAG mecting during the LAGA
General Assembly in Hamburg in August 1983,  INAC
membera are algo encouraged to hold meetingg when
suitable occasivns arise and send a report of the
proceedings for publication in THAG.

Other items could not be covercd due to lack of time.
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3. THE IONOSPHERIC STATION AT DOURBES,
BELGIUM: 25TH ANNIVERSARY

The ionospheric station at Dourbes, in southern
Belgium, was installed 25 vears ago and, in order to
mark the occasion, the Institut Royal Meteorclogique
and Professor Bossy organised a two-day symposium in
Brussels and a visit te Dourbes, which was attended
by 40 scientists belonging te 10 nations.

At the Opening Session on 13 May, the Director of
the LRM, Professor R Sneyers, and Professor Bossy
welcomed the participants. 7The Chairman of the
morning session was Professor T B Jones, University
of Leicester. UK, and the following papers were
presented:

— The role of the world network of vertical-
incidence stations in future research;
W, R. Pigpott, Chairman, lonecspheric Network
Advisory Group (INAG).

- On the continuing importance of soundings for
- - . . L]
ionospheric modelling; K. Rawer, Universitat
Freiburg, FR Germany.

- The use of ionosondes for a knowledge of the E
layer; M. Nicolet, IRM, Brussels.

- Geometric optics in absorbing media; K. Suchy,
Institut fur Theoretische Physik der Universitat
Dusseldorf, TR Germany.

— URSI, Belgium and the lonosphere: i882-1%22;
C. M. Minnis, Secretary General Emeritus of URSI,
Brussels.

Dr Piggott was Chairman for the afternoon session,
during which the following papers were presented:

- The role of the digital ioncsonde in ionocspheric
physics; T. B. Jones, University of Leicester,
UK.

- Improved use of ilonospheric vertical scunding
stations for hf radio communicarions; P. Dominici,
Institute Nazionale di Geofisica, Rome, Italy.

- Conmsideration of several reflecticn areas for
spectrum analvsed direcuional drift data; K. Bibl,
University of Lowell, USA.

- A method based on Is paranmeters for the deter-
mination of aeronomical parameters; P. Bencze,
Hungarian Academy of Sciences (presented by
T. B. Jones)

- Lunar tidal eoscillations in the mid-latitude
ionosphere; . Sethia, University of Lancaster,
UK.

- Long-term relationships between sunspots, solar
faculae and the ionosphere; P. A. Smith,
Rutherford and Appleton Laboratery, Chilton, UK.

On 14 May, the participants visited the Geophysics
Centre of the Institut Royal Meteorologigque at
Dourbes. During the morning, there was a demon-
stration of the newly installed Digisonde 256, and
the specially designed 7-element receiving antenna.
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The afrernoon was devoted to a continuation of the
Symposium. The session was chaired by Professor K,
Rawer, and the following papers were presented:

- On features of the Digisonde 256; K. Bibl,
B. Reinisch and D. Kitrosser, University of
Lowell, USA.

- Measurement of sea-state parvameters; J. Delloue
Laboratoire de Physique de 1'Exosphere, Universite
de Paris VI, France.

~ The icnosonde at Kiruna; $. Gustafsson, Kiruna
Geophysical Institute, Sweden.

Summing up the end of the Symposium, Professor Rawer
referred to the new types of measurement Lhat could

be made using modern ionosendes of advanced design,
such as Doppler shift and polarisation observations,
and the possibility of distinguishing between vertical
and oblique incidence echoes. These facilities

openad up a large range of new applications in studies
covering the broad field of the 'dynamics of the
ionosphere’, which includes the earlier, but more
restricted, studies of 'irregularities and drifts'.

However, Professor Rawer emphasised that ioncsondes

of traditional design still had an important role to
play within the world network of stations. These
stations provided Information that was needed for
improving the mapping of ionospheric parameters,
expecially over oceans and in the Southern Hemisphere.
The data acquired were essential also for scientific
investigations, imcluding those relating to conditions
in the equaterial belt and at polar latitudes.

Finally, traditiowal ioncsondes were needed for the
production of good N-h profiles; these are requived
for the compilation of the Internaticnal Reference
Iconesphere, which is being sponsored by URSI and
COSPAR, and also for aeronomic modelling. Where
possible, special attention sheuld be given to the
characteristics of the valley between the E and F
regions.

4.  TONOGRAM INTERPRETATION MEETING AT WORLD DATA

CENTRE - Gl

A meeting was held in the nev World Data Centre — Cl
at the Rutherford and Appleton Laboratory near Chiltom,
UK (INAG 36, page 14) between R. ¥. Smith (WDC-CI),
P. Morris (New Zealand), $. M. Broom and A. 5. Rodger
{(both of British Antarctic Survey). Sequences of
ionograms from Christchurch, Campbell Island and
Scott Base, Antarctica were examined, together with
detailed discussion of their interpretation. Many
interesting points were raised. TFor example, Lhe
value of having quarter—hourly, five minute or even
continucus sounding was well illustrated by some of
the sequences: the ionvgrams from Christchurch {a
magnetic mid-latitude cbservatory) for magnetically
disturbed periods were found to be quite similar to
those of Campbell Island (a sub-auroral station)
under normal magnetic activity conditiens. Some of
the examples discussed will be reproduced in future
INAG Bulletins., The meeting was most helpful to all
the participants and others involved in ionogram
analysis who may visit UK ars strongly encouraged to
arrange similar meetings at the Dara Centre.
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5, NATIONAL RADIO SCIENCE MEETING 1983

This open scientific meeting will be held from 5 to
7 January 1983 at the University of Colorado,
Boulder, CO 80309, USA, sponsored by the US National
Committee for the International Union of Radio
Science. There will be an URSI Commission G
{Ionospheric Radio and Propagation) section of
interest to IHAG.

Papers oa any topic of interest are welcome, but in
addition, certain subjects will be emphasized as
indicated in the later Call for Papers. The dead-
line for the receipt of abstracts is 1| Qctober 1882,

For further information, contact the Steering
Committee Chairman:

Professor S. W. Maley

Depavtment of Electrical Engineering
University of Colorado

Boulder

CO 80309

Usa

G,  INTERNATIONAL RADIO CONSULTATIVE

COMMITTEE (CCIR)

Following the closing of the XV Plenary Assembly of
the CCIR {Geneva 1982}, M, M. Thue, Chairman of the
URST-CCIR~CCITT Liaison Committee, has sent the
terms of reference and names of Officers of CCIR
study Group 6 (Propagation in Tonised Media) which
is of interest to INAG.

Terms of raference:

Te study with the object of improving radio-
communications:

I, the propagation of radioc waves through the
ionosphere, and through ionized regions beyond
the icnosphere;

2. the charvacteristics of related radio noise.

Chalrman: L. W. Barclay {(United Kingdom)
Vice~Chairman: Miss G. Pillet (France)

7. MIDDLE ATMOSPHERE PROGRAMME ~ UPPER
ATMOSPHERE PROGRAMMES BULLETINS

Some INAG readers, particularly those in developing
countries, may have difficulties in linking with the
major atmospheric research projects planned and
underway, such as the Middle Atmosphere Programmse.
Special issues of the Upper Atmosphere Programmes
Bulletins (UAPB), 82-1 and 82-2, have been published

this year summarising plans, discussions and results.

Copies of these can be obtained from:
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SCOSTEP Secretariat
University of Illinois
1406 W. Green Street
Urbana

Tllinois 61801

Uus a

or

Worid Data Center A
NQOAA

D63

325 Broadway
Boulder

Colorado 80343
USA

8. NEW PARAMETERS OF THE ¥l LAYER

by L. A. Shchepkin and A. V. Vinitsky
Chairman's Note

In accord with INAG pelicy of publishing material
found useful by its contributors or having bearing on
INAG policy decisions, we publish the following paper.
Readers of the INAG Bulletin will note that the
philosophy of obtaining more numerical foF! data
differs from that at present adopted by INAG, where

DL and EL values are ignored (INAG 32, page 6 see
also the discussion of the Fl parameters on INAG 27,
pp 26~27). INAG wishes to draw the attention of other
workers to the problem of whether such values have
physical meaning. The final test is whether
scientifically usable data are obtained which add to
our knowledge of the ilonosphere. Papers showing new
points obtained by new techniques are, of course,
acceptable for publication in the general literature,
but it would be helpful to the INAG community to have
occasional references to such papers so as to provoke
other groups to use them.

A method of evaluating the Fl layer maximum plasma
frequency (henceforth referred to as £#F1) is

proposed which permits numerical values to be obtained
in those cases when foFl is tabulated or f-plotted by
the symbol L. For this purpese, on an o-mode trace

of the ionogram (see Fig. &, b) points "i" and "2V

are chosen where the h'-f relationship has the steepest
slope. Tangents are drawn at these points. The value
of £*%F) is measured on the frequency of their inter-
section.
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The angle o between the tangents can also be deter-
mined, It is a measure of the degree of Fl layer
development and contains information about the
thermospheric gas composition (reference 1).

The model calculations (reference 2) showed that
where the Fl layer is well developed and foFl can be
measured with confidence (foFl as an unqualified
value), then f#Fl = foFl. These values coincide
with the plasma frequency of the height leavel at
which the height derivative of electron density

(N" = dN/dh) is zero or has a minimum in the height
dependence of (fF) (reference 3}, With regard to
'£oF1-L" cases then £#%Fi agrees with fF to within
0,05 MHz.

In the "foF!UL" cases, when most frequently

90° 2 @ < 110-130° (depending on the scale factor of
the ionogram determined by the ratioc of scales on
the height, h, and frequency, £, axes), the value
of £%F! agrees with fy within an error not greater
than 20.1 MHz., N'(h} in these cases has a minimum,
being either well defined or smeared and stretched
in altivude, In the latter case fp corresponds te
the plasma frequency of the level, from which
upwards a systematic increase in N' starts.

The "£oFIDL" case usually displays a shape of the
N'(h) profile, characterized by an approximate
constancy of N' with height or by a slight growth
and by a change towards a more rapid increase in N'
upwards, as identified from the model curves to
within ¥ 2 km. fy agrees also to within 0.1 Mz with
the f*F] measure and corresponds to the break level
in N'(h).

At « > 140-160°, when "L-conditions" are taking
place, ff agrees to within 0.15 MHz with the level
of a break in the gradient of N',

The procedure of derivation of the parameter, «, has
one essential limitation due to the diversity of
scales used with iomosondes. This requires the
values to be corrected to a common datum. The
method of evaluating the parameters of £%¥] and of
the degree of Fl layer development has been verified
and substantiated in the process of experimental
reduction at a pumber of lonospheric observatories
of the USSR.
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References:
1. A. V. Vinitsky, L. A. Shchepkin, Issledovaniya po
Geomagn., Aeronomii i Fizike Solntsa, 41, Moscow,

"Nauka', 1977, p. 46.

2. L. A. Shchepkin, A. V. Vinitsky, Geomagn. 1
Aeronomiya, 1981, 21, 359.

3. J. ®. Dudeney, J. Atm. Terr. Phys., 1978, 40, 195.

9. APPLICATION OF Es PARAMETERS FOR THE
INVESTIGATION OF AERONOMICAL PROCESSES

by P. Bencze
Chairman's Note

The folleowing interesting article by Dr. P. Bencze of
the Geodetical and Geophysical Research Institute of
the Hungarian Academy of Sciences has been sent to
IHAG in response to the Chairman's Introduction in
INAG 35. This is a good example of the way in which
quantities derived from ionosonde measurements can be
"complementary to research done using expensive or
elaborate equipment'.

There are many advantages of ground-based methods of
ionospheric investigation, for example, they enable
the continuous cbservation of the upper atmosphere
simultaneously from several points of the Earth's
surface. Moreover, these measuremeunts may be scaled
and controiled with in situ measurements by rockets
and satellites. Thus, the indicationsg of ground-based
obgervations, interpreted by means of in situ measure-
ments, might be used to monitor phenomena not possible
by rocket or satellite methods.



INAG 37

The parameters of the sporadic E layers, derived
from the vertical sounding of the icnosphere in
mid-latitudes, may directly be connected with the
dynamical conditions of the upper atmosphere. As
Reddy and Matsushita (1968} have shown, the
effective vertical shear of the horizontal wind
can be computed from the Es parameter, fbEs, using
the wind-shear theory of mid~laritude sporadic E.
If the height of the Es layer is also taken into
consideration in this procedure and the background
electron density 1s computed using an lonospheric
model {e.g. the International Reference lonasphere
1979), then the height variation of the vertical
wind shear can also be determined (Bencze, 1980).
In this method, h'Es is considered as the real
height of the Es layer and fol is used for the
determination of the background electron density
from an ionospheric model. The measured parameters
fbEs, h'Es and fol are used to ensure that the
computed values approximate the actual values as
well as passible.

Further dynamical quantities may be computed, if

we realize that the gradient of the Richardson's
number, giving the criterion of turbulence, is the
ratio of the vertical gradient of temperature to the
square of the vertical shear of the horizontal wind.
Although the basic equation of wind-shear theory
supplemented by Chimonas (1974) includes turbulent
diffusivity, this can not directly be determined
because there is more than one unknown quantity in
the equation = the wind~shear and the turbulent
diffusivity. The vertical gradient of temperature can
be computed using an atmospheric model (e.g., CIRA
1972), hence the gradient of Richardson's number may
be determined. In studies on the structure of
atmospheric turbulence, the relations between the
intensity of turbulence, the gradient of Richardson’s
number and the horizental wind have also been
investigated. We compute the intensity of turbulence
from the relation thus found {Lumley and Panofsky,
1964). The horizontal wind should be measured, or
may be calculated using an atmospheric model. The
turbulent diffusivity and the rate of turbulent
dissipation are calculated from the turbulent
intensity (Bencze, 1981).

Using the method outlined above, the vertical shear
of the horizontal wind has been studied during
stratospheric warmings (Bencze, 1980). It has been
found that the wind-shear decreases during circula-
ticn disturbances in the lower thermosphere
connected with stratospheric warmings. Since the
wind-shear is proportional to the intensity of
turbulence, this means that the turbulent intensity
and turbulent diffusivity also decrease in such
periods.

Further studies using this method were aimed at the
determination of turbulent parameters during and
after geomagnetic disturbances. It bhas been found
that during 12 selected geomagnetic disturbances of
the year 1973, turbulent diffusivity decreases.
Since most of the data refer to altitudes above

120 km, this is in agreement with the conclusions of
other investigations. Also, the height of the
turbopause has been determined as that height, where
molecular diffusivity, which increases with rising
altitude, is equal to the turbulenr diffusivity.

The height of the turbopause is an important factor
controlling the composition of the neutral upper
atmosphere. For a given height in the ionocsphere, a
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rise of the turbopause results in increased concen~
tration of melecular gases (09, NO} and decreased
concentration of atomic oxygen, cenversely a fall
of the turbeopause produces increased concentration
of atomic oxygen and decreased concentration of
molecuiar gases at a given height.

Thus, adopting our methed, the parameters f{bEs,
h'Es and foE read from ionograms can be used for
synoptic investigations of such quantities, as
turbulent parameters and composition changes in the
lower thermosphere,

References

Bencze, P., 1980, Acta Geodaet Geophys. et
Montanist. Acad. Sci. Rung., 15, 247.

3encze, P., 1981. Manuscript.
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Lumley, J. L. and Panofsky, H. A., 1964. The St
Structure of Atmospheric Turbulence. Interscience
Publishers, New York.

Reddy, €. A. and Matsushita, S., 1968.
Terr. Phys., 30, 747.

J, Atmos,

Zimmerman, 5. P. and Murphy, E. A., 1977. 1In
Dynamical and Chemical Coupling Between the Neutral
and Ionized Atmosphere. Eds. B, Grandal and
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10, MASTER LIST OF VERTICAL IONOSPHERIC
STATIONS

INAG is trving to compile a list of all ionespheric
stations which are currently operating, together with
those which have operated in the past. The list of
stations reproduced on the following pages is
incomplete. Tor example, the geographic co-ordinates,
the opening and closing dates of many stations, are
not known; even stations may not be included in the
tist. Every reader of the INAG Bulletin is requested
to check the entries of the stations about which they
have some information and send any corrections and
additions to either R O Conkright at WDCwA or

A S Rodger at BAS. Both addresses are on page | of
the Bulletin, INAG Is most grateful to R W Smith

and C Deidge of WRC-Cl in UK and to R O Conkright

and his colleagues at WDC-A in USA for their work in
preparing this list.
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1§, THE IONOSPHERIC ALPHABET

by W. R, Piggotr

As a considerable number of stations have opened
since INAG 24 was published, and also as several
groups have asked for the full alphabet to be in
one place I have decided to reprint the original
article, covering letters A-N, together with the

secorkl part of the history of the ionospheric alpha-
bet in this Bulletin.

A - Measurement influenced by, or impossible because

of, the presence of a lower thin layer, for
example, Es.

The origin of the use of letter A to show
effects due to a thin layer comes from
Appleton's original name for sporadic~E -
abnormal E. In fact, it was in use for
absorption measurements before the first
ionosonde was built and is thus one of the
earliest ilonospheric letter symbols.

Qualifying letter A is a modern extension of the
use of A, originally a descriptive letter.

Measurement influenced by, or impossible because
of, absorption in the vicinity of fmin.

B dates back to the Second International Polar
Year, 1932-33, in which it was used at Tromso,
Norway, to denote the absence of echoes due to
blackout. Its original meaning was 'blackout’

- ne echoes because of excessive absorption.
This was later extended to cases on non-total
blackout and hence teo the loss of parameters due
to high absorption.

Measurement jinfluenced by, or impossible because
of, any non—icnospheric reason.

In the early days of ioncspheric measurements,
ioncspheric equipments were often deployed on
farms and the usual cauge for losing cbserva-
tions was that cows rubbed themselves against
the antenna masts and brought dowm the antennas,
Thus, in the very early {930s, sequences of
observations rather often contained the word
'cows!®, This was shortened to C and later
extended to its present - loss or degradation of
observations for non—ionospheric reasons.

Qualifying letter - greater than, later descrip-
tive letter - measurement influenced by, or
impossible because of, the upper 1imit of the
normal frequency range.

The origin of this letter is somewhat controver—
sial, I believe that it came from the original
meaning of Deutsch (German) - great people,
though it was first introduced in the major
organisation of letter symbols made by the World
Wide Soundings Committee in preparation for the
IGY. Originally, D meant enly 'greater than'
and was invented for two reasons,

(a) to enable easy transmission of a greater
than sign.

H -

October 1982

(b) to remove confusion between badly drawn
greater than signs (») and numbers in tables.
The use of letter D as a descriptive letter
followed almost jmmediately.

Qualifying letter — less than. Later descriptive
letter - measurement influenced by, or impossible
because of, the lower limit of the normal
frequency range,

Again, E was originally invented as a qualifying
letter to veplace the 'less than' sign (&) and was
rapidly extended to include the descriptive

letter usage. E was the next letter 1in the
alphabet to D and so adopted for this purpose.

It is one of the few lelters without a specific
link with the phenomena described.

Measurement influenced by, or impossible because
cof, the presence of spread echoes.

Letter F for spread originated from the fact that
spread F was widely recognised as the most
remarkable abunormality ef the ¥ layer., It was
irnitially written Sp.F, but this was both
inconvenient and could cause confusion with
letter S so fairly rapidly the Sp. was omitted
and ' became the recognised letter symbol to show
the presence of spread traces in any layer,

Measurement influenced or impossible because the
ionization density of the reflecting layer is too
small to enable it to be made accurately.

The origin of ¢ comes from the reaction of
Appleton to the first disturbed ijonogram which was
made (in those days manually, point by point)
which showed ne F2 layer, He said "Good gracious,
what has happened to the F2 layer?” and originally
GG was written in the T2 parameter table for such
conditions. Thus it was natural to shorten this
to G when the alphabet was first used
systematically.

Measurement influenced by, or impossible because
of, the presence of stratification.

The history of H is very similar to that of G.
Originally, people said "what a horrible looking
ionogram’ (in the early days it was called
“record" before the inventien of the words
ionosonde and ionogram). There was a period when
entries For such records were described or
qualified by an exclamation mark, or gquestion
mark, but these rapidly caused confusion with

the numbers so that H for 'horrible' was used
instead.

Value has been replaced by an interpelated value,
This qualifying letter was invented by the World

Wide Soundings Committee in preparation for the
IGY to show the presence of interpolated value.
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J_.

Ordinary compenent characteristic deduced from
the extraordinary component.

This again has a very long history, dating back
to the mid-1930s. In those days J A Ratcliffe,
at Cambridge, in contrast with the other UK
groups, used to prefer to build up the h'F
pattern starting from the highest frequency and
moving to lower frequencies. In the days before
the interpretation and nomenclature of the
layers had been widely accepted and adopted,
there was much stress on measuring the maximum
critical frequency of the F layer and Mr
Rarcliffe felt that it was more reliable to
identify this when moving down in frequency.
Therefore, he used to measure the extra-
ordinary component £xF2 and deduce the ordinary
from it. This procedure became generally known
as 'Jack's procedure', which was shortened to
letter J and J has since represented the
deduction of an o-mode parameter from an X-mode
operation.

Presence of a night E layer,

I the earliest days, the letter K was used to
denote the presence of storm perturbations on
the ionogram and thus to identify disturbed frem
wore normal conditions. Unfortunately, there
was little agreement amongst different groups
about what was meant by disturbed conditions, so
the use of this letter was stopped at the
beginning of the IGY. After its original usage
had been discontinued for sufficient years to
prevent misunderstanding, the modern usage to
show the presence of a Particle E layer was
introduced. At the time when this was first
done, it was widely believed that Particle E

was seen only under disturbed conditions so
there was a natural link with the obsolete use
of K. While this is still usually true, we now
know that Particle E can occur in magnetically
quiet conditions sp that the historical origin
of the letter usage is now slightly misleading.

Measurement influenced by, or impossible because
the trace has no sufficiently definite cusp
between layers.

Originally, letter L was used when the Fi cusp
was lost and denoted the loss of the distinct FI
layer. At the beginning of the IGY this usage
was made systematic by the World Wide Soundings
Committee who extended the original meaning

L = Fl layer lost, to its present meaning.

Interpretation of measurement uncertain because
ordinary and extraordinary compenents are not
distinguishable.

Controversial history. I am told that M was
largely picked for this situation because people
hummed (made the sound mmmm} when trying to make
up their minds whether the trace was an ©- or an
x~trace, This is possible, but it is also
possible that the choice was made from the
lerters not in use when the WWSC was unifying
the alphabet. T would like to receive a
definite statement from whoever was present
when this letter was originally adopted.

N_

P..
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Conditicons are such that measurements cannot be
interpreted.

N had been in use amongst a few groups well before
the IGY as an abbreviation for 'not understoed’
and this meaning was adopted in general use by

the WHWSC.

Extraordinary component characteristic deduced
from the ordinary component.

It was originally used as an abbreviation for
o-mode and hence became used as a qualifying
letter to show an x-mode characteristic deduced
from an o-mode observation, e.g. fxI and £xEs in
the old days when scaled by some stations instead
of foEs.

Spur type spread F present.

This was first used in 1932-33 when spurs were
first observed at Tromsd during the second
International Polar Year.

Range spread present.

When Huancayo was just opened in 1937 one of its
striking peculiarities was the evening spread-F

which showed as a range spread trace. This was

called eguatorial type of spread-F and shoertened
to Q. The meaning was then broadened to include
range spread types seen at cother latitudes.

Measurement influenced by, or impossible because
of , attenuation in the vicinity of critical
freguency.

The attenuation due to either absorption,
defocussing or a combination of the two, is
associated with retardation near the critical
frequency. Therefore, it was called retardation
attenuation and denoted by R.

Measurement influenced by, or impossible because
of, interference or atmospherics.

In the early days of ionospheric research, the
most important source of interference was
atmospherics. These were usually referred to as
‘spherics’ and this was shortened to 8, When
interference was important the same symbol was
used. Now, of course, 5 usually refers to
interference caused by radic stations.

Values determined by a sequence of observations.

When less was known about the interpretation of
difficult ionograms and there was much stress on
making hourly values representative of the hour,
the sequence of ionograms was often used to
determine the most representative value, e.g. by
using an f-plot. Thus, the time-sequence was
employed to get the value - hence the letter T.
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U - Uncertain or doubtful value.

Doubtful values have been marked U for uncertain
since the earliest days, even before lonosondes
were developed.

V - Forked trace which may influence the measurement.
This was originally a sketch of the forked trace,
but it rapidly became clear that the presence of
a fork was more important than its actual shape.
Hence the fork was noted as the letter V.

Measurement influenced er impossible because the
eche lies outside the height range recorded.

When a trace was seen to move above the top
level of recording, particularly on constant
frequency records, the limit sign V was used
until the trace came back. Thus it was common
to see VV wvhich was indicated later as W, the
¢urrenl letter symbol.

Measurement refers to the extraordinary
component .

Originally, the X letter was used to indicate
x-mode values, e.g. when the o-mode cricical
frequency decreased below fmin, Logically, X
should be beth a qualifying or a descriptive
letter, but as explained for J, J became widely
used before the logic was recognised.

Originally intermittent but now lacuna

or severe F layer tilt.

trace,

The distinction between gradient reflection
traces, meteoric traces or diffuse traces and
normal traces were recognised many years ago,
but the reasons for their appearance were nol
understood. It was because & convention to
identify non-standard traces of these types by
Why? er 7, but this notation was incouvenient,
so the symbol was shortened to Y. The modern
use for Y is to indicate the presence of
abnormal traces, when large tilts or lacuna
are present, is in accord with the original
meaning - showing something special is occurring
and worthy of further study.

Z-mode present or measurement deduced from the
third magneto-electronic component.

7 was First used to denote the very rarely seen
x-mode of reflection below the electrom gyro-
frequency. The o-mode reflection along the
magnetic field linme had separately been called
z-mode when at the magnatic pole. Propagarion
in this mode should always be possible whenever
there is enough ionization at the critical
coliision frequency level for the mode to be
excited. As a result, this mode is seen over a
range of laritudes, particularly for E-layer
reflections., When it was realised that scatter
and tilts in the ionosphere could enzble the
mode to be effective for F region reflections
over a considerable range of latitude, the use
of the letter Z was further extended to include

Qctober 1982

all traces with the characteristic condition of
reflection. The z-mode trace in the F layer is
clear, even when spread-F is present as there is
only one direction from which it can return Lo
the station. For this directien, normally
overhead fx — £z = fg. Therefore, it is usuvally
possible to see which parts of the x-mode pattern
are oblique.

12. THE NEXT TNAG BULLETIN

With the publication of the master station iist, it
has not been pessible to include an article in the
Uncle Roy's Column series as there are restrictions on
the number of pages in each Bulletin., However,

INAG 38 will include several articles on ionogram
interpretation and reduction. Also, INAG now has
technical descriptions of the University of Towell
Digisonde 256 and of the Stanford Research Institute
610 Ml digital jonosondes. Summaries of these will
alse be included in INAG 38.

To maintain the regular publicatien of the INAG
Bulletin there is a continuing need for articles,
notes and ionograms for interpretation and discussion.
Please send your contributions to Alan Rodger

(address on page i).



