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I, Intreduction

by W. R. Piggott, Chairman

T feel that I would iike to express my personal
sense of less due to the death of ocur eld colleague
and friend, Dr. N. V. Mednikova (see p.10). I
remember many happy and productive meetings with her.
She was a close friend with whom one would continue
the relationship unaffected even by ilong periods when
we did not meet. She was always rather retiring in
public and few people realise the large contributions
which she made to the efficiency of the network.

We are still developing the new methods of
operating INAG - so far T have still been largely
invelved with the writing with much help from our
Secretary, Mr. Alan Rodger. Dr. L. F. McNamara has
withdrawe from the post of Vice~Chairman, which has
been assumed by Dr. D. G. Cole, with whom I shall be
spending some time in Australia during March 1982,

He has already contributed a number of valuable
suggestions and proposals which we propose to follow
up. In particular, we wish to produce a map of
stations which are at present operative or will
become cperative in the near future. This should
include both those which contribute to the World Data
Centves, those which can be made to operate to special
request and especially those which operate, but whose
ionegrams are reduced only on request. (See INAG
rescluticn, INAG 34, p. 12). Only stations contri-
buting to the World Data Centres are at present
listed intermationally.

INAG urgently needs feature articles on stations
or networks giving, for example, what equipments have
been used, the administration responsible, and if
possible, some history with dates when data are avail-
able or changes in equipment or scaling rules were
made. Why not write about your station before this
information is lost for ever? Another topic om which
there are widely different views is the specification
of the optimum ionosonde for your purpeses and in
particular the weaknesses in your equipment which you
would like to see improved (e.g. INAG 3%, p. 17-19).

At international meetings, the view of powerful
groups with specialised interests in real time use of
data, N(h) profiles, and the use of the ionosphere for
commuitications have been well represented. In general,
the uses for research, requirements of developing
countries, needs of unorganised users of ionospheric
data (e.g. ships, alrcraft, expeditions) are not
brought cut. Why do you operate your stations and how
do you use the data?

Since my retivement, I have travelled consider-
ably to different parts of the worid and looked at
current work. It has been very evident to me that
most groups do not recogrise the peculiarities of
their own data and-thus do not identify potential
research prejects. These are often complementary to
research done using expensive or elaborate eguipment,
2.5. incoherent scatter radars, satellites or rockets.
The concentration on the latter has certainly advanced
our knowledge of the ionosphere, magnetosphere and
their interactions considerably and these advances
have made it possible to interpret phenomena which can
only be studied using ienograms. In my view, the
effort has become unbalanced and there are many
potentialities feor really new work using classical
methods or new developments from them, Many of the
phencmena discussed and illustrated in the High
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Latitude Supplement can be found at both medium and
low latitudes, though the generating mechanisms may
be different to those at high latitudes. Similarly
even a superficial comparison of beacon data and
jonogram data show that some ridges show on both
(e.g. the main equatorial anomaly peaks) but many de
not, £fo¥2 increases, but the thickness decreases so
that the total electron content is not greatly
changed. Where and when does this occur and why?

My ocwn experience in recent months suggests that
any rezlly intensive study of ionograms and f-plots,
even from a single station, will usually suggest new
ideas - there is plenty still to discover. At
present, I am concentrating on sub~tropical phencmena
as a change frem high latitudes.

During the next three years, we are in a period
of change in INAG. You can have a great influence on
its Future, particularly by contacting your nearest
INAG member and indicating your interests and
problems, things you would like to have discussed,
ete. I hope that this will be the last Bulletin with
a large contribution from me.

I want to thank Dr. Besprozvanmaya for her
article on the Operators’ Cenference at Irkutsk and
request your views. In particular, T hope that other
INAG members will contribute their views on the
discussions in this Bulletin.

2. INAG Bulletin Subscriptions and Mailing List
- Reminder

If you have not already paid your subscriptions
to the INAG Bulletin for the three years from
September 1981, please arrange to do so immediately.
An invoice was inciuded in INAG 34, p. 18. The price
per set is $20.00 US. Chegues should be in US
currency and made payabie to the Department of
Commerce, NOAA/NGSDC and sent to Raymond 0. Conkright,
World Data Centre A for Sclar Terrestrial Physics,

325 Broadway, Boulder, €0 80303, U.35.A.

If you are not receiving the correct number of
copies of the INAG Bulletin, please inform Raymond
Conkright at the address given above.
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3. Report on Training Seminar, Irkutsk
20-26 September 193]

by A. §. Besprozvannaya

A seminar, sponsored by the USSR National
Geophysical Committee, was held in Irkutsk from 20-
26 September 1981. It was attended by 80 specialists
from the USSR, German Democratic Republic, Bulgaria
and Czecheslovakia. The principal objective of the
seminar was to concentrate on the teaching and

training of personnel in the use of the URSI handbook.

In particular, three areas have caused difficulties:~

I. Reduction and interpretation of scattered
and obligue traces in F-region.

2. Reduction and interpretation of traces of
sporadic ionization in Ewregion (particle
E, Es-r, SEC, lacuna).

3. Interpretation of ionograms in the presence
of travelling ionospheric disturbances
(effects of stratifications in the E-region,
E2 layer, F0.5).

The ionogram Atlas, prepared by A. S. Besproz-—
vannaya and T. L. Shchuka as a manual for high-
latitude ionogram interpretation, was used as the
basis for discussion of the firsc two items. The
Atlas describes the existing practice of ionogram
interpretation in the Aretic and Antarctic Research
Institute at Leningrad.
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The scaling of fxI made accerding teo the scheme
shown in Fig. 1, which is in essence the same as the
one proposed by Alan Rodger, INAG Bulletin 32, page
33. An additional example was introduced to describe
the situation where distinct oblique traces are
obgerved at frequencies below foF2 (examples i3 and
i4). The Australian group have suggested rChe term
resolved range spread for this class of event, This
situation occurs regularly in the vicinity of the
main ionospheric trough and their presence has been
indicated by use of the symbol Q! in the Spread-F
tabie. Thus, important information on the horizontal
structure of the ionosphere has been conveyed.

Particle ¥ and Es-r Scaling
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The scaling and interpretation of particle E and
Es-r was made in acceordance with the scheme shown in
Fig. Z. Any anomalous ionisation in the E-regicn
causing an Es trace with group retardation is
considered to be a sporadic layer of type Es—r. The
descriptive letter 'K' in fols scaling is used to
indicate that the Es-r layer blankets the overlying
layers up to feEs. The descriptive letter 'K' in
fbEs is used to show that there is group retardation
at the low frequency end of the F-region trace. This
scaling scheme takes care of the particle E which is
considered as a specific case of Es-r, and thus the
indication of particle E in the Es-type column is
redundant. The main advantage of this scheme is that
it is much easie® for the operator to learn and use
whilst from the scientists viewpoint, all the infar-—
mation conveyed by the rules described in the
Handbook is still available.
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Slant B Condition and Lacuna
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The interpretation and scaling of lonograms which
show slant E condition and lacuna was discussed and an
example scaling sheet has been produced (Fig. 3).
Scaling is in accordance with the Handbook rules
(page 99, UAG-23A) with the exception of examples 5
and 6. It is suggested that it would be more
convenient and more correct to use the replacement
letter Y for fmin instead of a numerical value
qualified by E and described by Y. Also, letter B
should be restricted for use with Es parameters only,
rather than all B-region parameters as indiecated on
page 93 of UAG-23A.

One further area which causes difficulty is the
interpretation and scaling of sequences affected by
travelling ionospheric disturbances. The scheme
proposed in INAC Bulletin 30, page 12, does not apgree
in all details with that described in YAG-23A, page 48.
In particular, the identification of foE in the
presence of a stratification can be very contreversial
and the meeting requested that INAG should provide
further guidance oa the scaling of these difficult
cases.

The seminar participants also discussed other
problems reiated to the interpretation of complex
ionograms and the use of ionospherie data to determine
some of the aercnomic characteristics of the iono~
sphere and magnetosphere. These will be described in
a later INAG Bulletin.

Comments from Chairman

The submission of the training aids by the USSR
groups is rather heartening, after my numerous
requests for these valuable documents, which, to a
large extent, have gone unheeded. These aids are of
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great beneflt to other groups, stimulate useful
discussion, and enable controversial points to be _
clarified. It sometimes happens that a practice whieli™
is possible in one part of the world, gives trouble
when applied generally.

fxI Scaling (Fig. 1)

Use of X. The use of X to denote no spread-F in
the Spread~F type tables is clearly excellent and
should be encouraged at all stations preoducing
Spread-F tables.

Resclved range spread. The difference between
unresolved and resolved range sgpread is essentially a
problem of horizental scale. At one extreme is the
case where the traces seldom, if ever, overlap, such
as those asseciated with mid-latitude and high-
latitude troughs (Examples 12-i4, Fig. 1). The other
limit is where the range spread shows as a slight
broadening of the ¥ trace.

There has been relatively little interest in
classifying range spread in the past,
been discussed seriously by INAG. It has always been :
an INAG policy not to ask scalers to produce para-
meters or make distinetions which did not appear to
have potential or active interest. Therefore, we have.
to ask whether significant extra information can be
obtained easily and whether it will be used, if
obtained. This is debatable and INAG would like to
have more views. If it is not going to be used, { is
perfectly adeguate for both unresclved and resclved
range spread, including all satellite traces. This is
the current practice recommended by INAG.

I have often felt that it would be useful te
identify cases of resolved range spread and in parti-
cular the presence of additional main traces since it
is not possible to show the critical frequencies of
both traces on the standard tables. However, the view
has been put forward that if one is really interested
in this type of situation special analyses of all
critical frequencies and ranges would be needed. My
experience supports this, and Q is sufficient
identification of possible periods of interest.

In practice, the design of the iocnosonde can have
a significant effect on the traces seen, so that
identical rules can give different interpretations
when the ioncsonde is changed. For example, both the
pulse~width of the transmitted signal, and the
differentiating time constant of the display circuitry.
can have a significant bearing on whether & broadening
of a single trace {unresolved range spread) or two
discrete traces (resolved range spread) is observed.
However, the separation of these two classes ab a
single station can provide useful information on the
size of coblique structures and their distance from
overhead.

While I would prefer to have another letter rather
than Q! (single symbol indicators are usually better),
the proposed technique gives no difficulty at the
statiens which produce Spread-¥ type v=ables. Unfor-
tunately very few do - most Spread-F cyping is done
using the norma! fxI, foF2 and h'F tabulations. HNow
that letter M has been dropped for cases where the x-
and o—-traces are indistinguishable, it might be poss—
ible to use this instead of Q in the h'F table to
denote the presence of satellite traces (Ql). T would
like to have this discussed. As far as I know M has
never been used at any station in conjunction with h'F
so0 there is little chance of confusion. If this, or a
similar suggestion was acceptable, we should try to use
the same comvention in Soread~T type tables.

so it has seldom ..
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A few minor comments should be made on Fig, |
for clarification:-

Example 2 - The presence of the stratification is

already shown by the foF2 entry, so I would not use

the descriptive letter H with h'F; the stratifieation
deoes not affect the measurement of the parameter and
is not near the frequency where h'F is measured.

Thus H on foF2 shows an effect near foF2, H on h'F
one near fminF.

Example 3 - This example is intended to show a G
condition (see UAG-23A, pp 73-82).

Example |4 - The order of Spread-¥ types should be F,
Qt, as fxI is scaled from a trace showing frequency
spread-F.

Example 17 — The presence of an auroral Es trace at
great obliquity is shown in this example. Adjacent
ionograms would distinguish this example from
example 12 - Es changes rapidly in time, polar Spurs
slowly.

Particle E and Es-r Scaling (Fig. 2)

I would like comments from cther groups and
individuals on the interpretations and scalings
provided in Fig. 2, which differ significantly from
the rules given in the Handhook and the examples in
the High Latitude Supplement. I should paint out
that departures from the URSI guidelines can make
comparisen of data from different stations and
nations very difficule; after all, this was one of
the main reasons for writing both editions of the
Handbook. The gquestion for INAG to discuss is
whether the simplicity of the teaching of these rules
propesed by Dr Besprozvannaya and her colleagues
outweighs the disadvantages this scheme would intro-
duce, if adopted. TFor convenience and comparison,
the standard handbook conventions are given below.

Tabulation f-plot
foEs fhEs Type Es fhEs Type
! 030-K  030-K k -o- o
2 030 030EH or EY r v o
3 B40-K  O040AA or AK k¥ or %  wo— a
4 Y Y -
5 030 020 b2 —o— e
6 030 020-K r —o— a
7 020ER  020ER
8 C10EE 01 0ER

* depending on presence of spread or multiple rraces
at foEs,

It was agreed at the Washington meeting that
Eg~k and Es-r could be combined to form one class,
Es-r, by groups who wished to simpiify their scaling
procedures.

February 1982

Example 2 This is a difficuit case, which is very
rarely observed in practice. Normally it occurs onmly
when both the Es and F layers are tilted. Thus the
use of the descriptive letter K with foRs is clearly
wisleading, as there is no group retardation near
fminF. I do not agree with the f-plot symbol fer
fbEs, as the layers are tilted, I would prefer a
downward arrow {less than) symbol.

Example 4 Lacuna is usually seen in daytime when
normal E is present and the horizontal trace is
therefore normally part of the normal Es trace. There
is no evidence on this ionogram of the presence of Es
of any type so there can be no entries in the Es type
table or on the f~pleot., When Es is seen it is ugually
h, ¢, 1, and, if the sensitivity is adequate, s. 1
have not seen r type with lacuna yet and feel that r
is most improbable.

Examples 7 and 8 These cases need general discussion
because similar traces are frequeatly seen near
sunrise and sunset when the retardation can be due to
normal E, E2 or ¥0.5. The presence of the critical
frequency can be Indicated for example 7 on the [-plot
by scaling fmin with a solid Iline with an open circle
if likely to be within the accuracy rules.

Slant E Condition and Lacuna (Fig. 3)

Lacuna and Slant E condition must be one of the
mest discussed problems in the Bulletin. (Sse INAC 31,
page 19; TNAG 29, page 1! and the references therein) .
The principal point for discussion is the scaling of
examples 5 and 6. The general guideline for use of
replacement and descriptive letters is that the
feature which has caused the greatest difficulty in
interpretation or scaling should be indicated.
Obviously there are z small number of exceptions to
this, such as letter X on fxT when Spread-F scaling.
On a number of occasions, it is diffieult to decide
which letter should have priority, e.g. in example 6,
the choice is between letter B indicating » regicn
absorption and letter Y to show the presence of
lacuna. Both are important. Where two letters are
of roughly equal importance, a good rule is to use
the one which is least common - the rarer phenomencn
is more interesting.

Example 5 - fmin is clearly wuch lower than the limit
of the lacuna, since this is shown on both o and

% traces. In general, fmin is larger than normal
when lacuna is present so that one must agree that
repiacement letter Y is most appropriate for fmin.
However, this causes trouble when the data are handled
by computers which demand 2 numerical value for all
cases except total blackeut. In view of the general
transference of data to computer format, we sacrifice
logic for convernience. Alse data entry systems
usually have built in tests to check against scaling
errors which often demand a numerical value for fmin.
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Example & - the x-mode is absent (and for most iono~
sondes the o-mode second order would be absent) so
fmin is near the lacuna boundary, and the scaling
{fmin)EY would be most appropriate. I think that this
proposal is probably net acceptable for world-wide use
but would like to hear other views.

Some other points are as follows:-—

Examples l-4 and 7-9 - fmin should be scaled 01 0EE.

Examples 8 and 9 - there is no indication in the line
drawings that there is retardation at the high
frequency end of the Es trace, so no evidence for
Es~r. They are most likely Es—1 as drawn. When the
normal E cusp is lost due to lacuna ¢ and h types of
Es are also destroyed at the same time. Sequence
would show whether the Es of example 7 rose from
normal E or from an Es layer. The analysis suggests
night. 1T have seen Es-s rise from a thick layer
(£s-k) at night and from Es-f, but when lacuna starts
the cusp is usually lost, as in the daytime. Alsc,
there is little evidence that foEs and fbEs values
are significantly more affected by lacuna, than
example 7.

{oE

From the worid point of view, it is probably
unimportant to set up rules for the detailed study of
foE at sunrise and sunset or when TIDs are present -
the hourly data tabulated are not adequate for serious
work under these circumstances and even the I-plots
can get very cluttered when all possible Es ecusps are
shown =~ the best current technique available.

In order to make progress, it is necessary to
study fof in such cases at a number of stations and
see whether there are any general rules which could be
used. My own work suggests that the scientific gain
is not sufficient to justify the effort, but I have
studied rather difficult cases. I am inclined to the
view that we are trying to identify the most important
cusp on the E-layer structure. This means that we
should ignore small cusps and try to pick the one
nearest hmE. In some cases this is impossible. All
published data are based on observing the lowest in
frequency large cusp, i.e. the one which would deter-
mine the maximum usablie Frequency, (MUF}, for the E-
layer. 1t is not obvicus that this is physically the
most important value — I feel that it often is not as
the ioncgrams always exaggerate small changes in
height. Until studies have demonstrated a mere useful
criterion we have no basis for any change. It would
be interesting, for example, Lo compare classical foE
values with fminF. One difficulty is, of course, the
question of why we want the data made better. What
are your views?
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4. World Data Centres and International
Data Exchange

During the URSI General Assembly an open letrer
and questionnaire was circulated by the Secretary
General of URSI on the future of data centres and
data exchange. Mr. Alan Shapley is still colliecting
questionnaires, a copy of which is attached at the
end of this Bulletin. If you have not already done
so, please Till this in and send it toi-

Mr. A. H. Shapley
NOAA/EDIS

325 Broadway, 1-3409
Boulder, Colorado 80303
GSA

The following letter has been received from
James Lander, the acting Divector of the Natiomal
Geophysical and Solar Terrestrial Data Center in
Boulder, U.S.A., and confirms the good news reported
in INAG 34, p. 3, that WDC-A for STP is to continue:-

"] am happy to inform you that a core program in
STP data services will be maintained with NOAA staff.
It will consist of the contimuwaticn of World Data
Center—-A for STP, the publication of Sclar-Geophysical
Data, and most routine data services. We will strive
to arrange for the continuance of the other impertaut
activities with which we have been concerned,
including: cperation of ionosondes, preparation of
UAG special data reports and international news-
letters, production of AE indices, some advanced data
product development and support For some data-
producing activities. Some of these activities may
be operated or supported by other US agencies or
accomplished with the help of visiting sclentists.

"o help replace funds lost in the veduction it
will be necessary to raise our user fees, but we will
continue to meet our exchange agreements under the
WDC system and with contributors. Many of the
several hundred supporters whe wrote letters to us
and our management indicated that increased fees were
preferable to lost services.

"I rake this opportunity o notify you that our
longtime friend, Miss J. Virginia Linceln, the first
Director of the complex WDC-a for STP, fully retired
on May | from her Governmmeut poesition. We appreciate
her staying on the job for over a year peyond her
planned retirvement date. She has been prominent in
STP work since 1942 and we all owe her thanks for her
many contributions, particularly in STP data services,
for nearly four sunspot cycles. We are glad she has
agreed to finish several data reports, catalogs and
other projects which she had started in the last year
or so. Mr. Joe H. Allen will now be Acting Director
of WDC-A for STP.

“Also, Mr. Alan Shapley, Dirvector of NGSDC
(which includes the WDC-A for STF) from its formation
until January 1981, now serves as the EDIS Senior
Adviser on Scientific and International Programs.

His efforts with the Data Center are gratefully
acknowledged by all of us here and, I am sure, by
many of you as well.

"We look ferward to continuing the operation of
WDC-A for $TP and the national STP data services.
The recent comments From the community have clearly
deomnstrated their value."
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5. Station Notes

US Supported Stations

All the following stations, which are supported
from NOAA, Boulder, USA, will be restricted to hourly
operation in future, owing to financial stringency
partly brought about by a very large increase in the
cost of recerding Eilm.

Boulder Manilla
College/Eielsen MNarssarssuag
Godhavn Qanaq
Huancayo Concepcion
Maui Bankok

Some stations may obtain funding, in addition to
that supplied by NOAA, and continue the 15-min., sweep
schedule, INAG would like to hear from other stations
who are being compelled to reduce programmes owing to
financial difficulties. Some groups are considering
changing to 16 mm film as used in the Australian
ignosondes.

Brazil

Seven stations are operational:- Fozaleza,
Cachoera Paulista, Blumeninaa, Brazilia and three
other locations.
Djibouti

losed on 31 Julwy 3981,
lamburg

Expects to open early in 1982,
Pole Station

IPS-42 deploved and working at Amundsen-3cott,
90%s,

Scott Base

A D—region electron density polarimeter has
been added. Drift measurements, using the Mitra
method applied to partial reflecticn signals, are
planned for this year. A similar drifc equipment 1is
planned for Mawson Station, Antarctica.

China

Station Lacitude (PE} Longitude (®N) Opened
Hainan 1§00 02' 209 00' Sep 56
Guangzhou 1139 217 23¢ 08' Mar 55
Chongqing 106° 25 25% 30 May 53
Lanzhou 103% 55 36° o1 Nov 56
Beijing (16”7 18! 40% 00! Feb 53
Changchun 1257 16° 437 50! Jun 56
Manzhouli 117% 27 46% 35! Nov 54
Wukan 114° 20 30° 36 1937
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Sod ankyl¥

From January 1982, Scdankyld ionospheric observa-
tory will produce S-minute f-plots for the days during
which the European Incoherent Scatter Radar (EISCAT)
will be running the 'common mode programmes'.

¥iruna and Lycksele

The respensibility for the Kiruna ionosonde will
be transferred to the Kiruna Geophysical Imstitute on
1 July 1983, The ionosonde receiver will be rebuilt
so that it is similar to that at Sodankyld, used by
Dr. Turenen, The new receiver will be installed in
1983. The receiver for the ionosonde at Lycksele will
also be rehuilt in a similar fashion, but at a later
date. Responsibility for rthe operation of the
ionosondes at the two statiocuns will be taken by
Ove Klang formally from | July 3983, but in practice
earlier.

La Reunion

Opened on October 15, 1981 - The equipment is
that previcusly located at Djibouti.

6. Atlas of Lonograms for the South
American Region

Professor Radicella presented to the INAG meeting
at Washington copies of the new 'Atlas of Tonograms
for the South American Region’. The Atlas is the
conclusion of a project which began in 1976 when
Raymond Conkright, sponsored jointly by the Pan Ameriean
Tnstitute of Geography and History and the National
Program of Radio Propagatiom of Argentina, gave an
imstruction course on ionogram interpretatiom and
reduction in Buenos Aires, and has been forcefully
pursued by Leila Kurban in discussion with her South
American colleagues and with Dr. Piggott. The Atlas
was produced to show the use of the internatiomal
scaling rules with South American ionograms and
describe some local adaptations of the rules.

Tonograms for 9 South American stations,
representing 6 countries, are reproduced in the Atlas,
ranging from Panams {9°N) in the north to Port Stanley
(5195) in the south. These are used to illustrate
ionospheric conditions for different local times and
seasons for medium solar activity., There is also a
section showing multiple stratifications in the
E-region, which are very frequently seen in the region
and one showing the evolution of sporadic-E layers.
The Atlas provides a useful additional manual for
jonogram scalers in South America, and also a guide to
workers elsewhere of some of the characteristiecs of
the ionasphere over South America.

INAG congratulates Marta Moset de Gonzalez and
Leila Kurban for their efforts in producing this
interesting and helpful atlas, which is now available
in Emglish.
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7. UK Sporadic-E Collequium, February 24, 1981

A one~day colloquium on 'Sporadic-E and its
implications for Radio Communications' was held at the
Rutherford and Appleton Laboratory, Slough, England,
on 24 February 1981. There were 50 participants
including scientists, engineers, and network admini-
strators., The object of the colloquium was te
discover how much interest there was in Es problems,
particularly as applied to practical communications.

Nine papers were given, dealing with data,
theory, backscatter productions, long—term modelling
and user requiremeants, followed by discussions. INAG
was represented by your Chairman, who discussed some
of the differences between high, middle and low
latitude Es. The symposium showed that there was
continuing wide interest in Sporadic-E and a number
of theoretical problems remained, as well as diffi-
culties in practical communications.

8. Meeting to Celebrate 25th
Anniversary of Opening of
Dourbes Station, 13-14 May 1982

It is proposed to hold a two-day symposium in
Brussels and Dourbes, Belgium on i3-14 May 1982,
immediately hefore the COSPAR meeting, to celebrate
the 25th anniversary of the opening of the Dourbes
station. Those interested should inferm Dr. L. Bossy,
Institut Royal Mé&téorologigque, Avenue Circulaire 3,
1180 Brussels, Belgium, as scon as possible.

The ionospheric station of the Institut Royal
Météorologique at Dourbes will shortly have been in
operation for 25 years. In addition, the Digisonde

is being modernized by installing a new central system:

the Digisonde DGS 256,

These two events provide a good reason for
organising a short meeting in Brussels and Dourbes.
An additional reason for such a meeting is that it
is appropriate to discuss the value, at the present
time, of conventional and more sophisticated ione-
spheric measurements using ionosondes, especially at
the moment when some stations are in danger of being
closed.

Tentatively, the topics of this meeting would be:

1. The past of ionospheric observations using
ionosondes, and their contribution to the
development of the external geophysics.

2. The present state of the techniques avail-
able at ground stations for the exploration
of the ionosphere, and the scientific
interest of routine obgervationms.

3. tModern programs of remote sensing via the
ionosphere, and of the ionosphere itself.

Active participation £rom both European collea-
gues and those from elsewhere is desired.
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9, Uncle Roy's Column

In this article, I have selected a few ionograms
obtained at the Wuchang station in Wuhan, Hubai,
People's Republic of China, at a latitude of 30°N
(dip. lat. 22.5°N), showing similar phenomena to those
discussed in the High Latitude Supplement.

Slant Es

300

400

300

200

100

09.15, 7 October i977. Slant Es is very common at
Wuchang, particularly in solar minimum years when the
D and E region absorption is least. This is a typiecal
example of Es-s rising from £oE, though the trace is
somewhat more solid than usual. Part of the x-trace
of normal E is also present. The interesting point
scientifically is that Wuchang is much too far from
the magnetic equator for this to be generated by the
equatorial Es—q mechanism, widely discussed in the
literature, so there must be a very turbulent E or Es
layer present aear Wuchang.

500
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100

13

10.00, 25 July 1966, This jonogram, taken on a diff-

erent ilonosonde, also shows very nicely that the slant
Es is not blanketed by the overhead cusp type Es. In
some cases there is a small gap near foE in this type
of situation.
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“rilted F Layers at Low Latitudes. Letter Symbol Y.

700
5lowly moving ridges and troughs of ionisation
are very common in the sub-tropical and tropical zone.
At Wuchang, such ridges oftén recur at nearly the same
time for several days. The tilts produced are very..
targe giving ionograms which are often similar -to
those seen at high latitudes. These features have: not
received the attention they deserve as they are

600

500

; . . HEIGHT
usually known only to the scalers at the stations:
involved. : ’ 400 (km)
300
200
14.31, 13 December, 1977. The F2 layer. trace is
distorted as described in the Handbook; foF2 should 100
be scaled as 100 EY and M(3000)F2 as Y. The layer is
horizontal below 6§ MHz as shown by the heights and
strengths of the multiple traces. Note that the .
second order trace shows much range spread and many 2 4 6 8 10 12
gatellite traces and is very distorted near foF2. FREQUENCY (MHz)
. HEIGHT
{lam) -
14.48. The multiple orders are greatly weakened by 5 4 6 8
- defocussing, the reflecting surfaces are highly 10 12
"":onvex as seen by the lonosonde. FREQUENCY (MH?)
700
600
500
HEIGHT
400
(lem}
. . 300
15.00. The layer is now horizontal for frequencies :
less than 8 MHz, but there are severe gradients, near 200

hmF2, giving typical oblique incidence traces from a
lower, but less dense, layer. This is nearer overhead
than the reflection which gives the continucus F trace,
as indicated by the height of the second order traces.
The quite normal shape of the latter trace is a warning

to consider the analysis carefully, foF2 = 100 UY. - s !
..This is preferable to 108 EY given by the continuous 2 4 5 8 10 12
race. FREQUENCY (MEz)
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10. Obituary — Nadezhda Vitalyevna Mednikova

It is with profound sorrow that we report the
death, on November 8 1981, of Dr. N. V. Mednikova,
after a long illness.

Nadezhda Vitalyevna Mednikova was one of the
pioneers of ionospheric investigations in the USSR.
She worked at Izmiran from 1941, and for a long time
was the head of the Ionospheric Station and the
Tonospheric Department of the Institute.

N. V. Mednikova made an outstanding contribution to
the creation of the Soviet ionospheric network,
selecting the personnel, compiling handbooks and
methodical guides, and publishing the observational
results. She played an active role in the organi-
sation and realisation of ionospheric observations
during IGY and subsequent international programmes,
such as IASY and IQS5Y. She made a significant contri-
bution to the organisation of ionospheric studies in
Cuba, Poland, Bulgaria and Czechoslovakia.

Dr. Mednikova was one of the seven founder
members of the World Wide Soundings Committee (WWSC)
appointed in [955. Her great experience, common sense
and judgement were invaluable in the discussions of
the WWSC which resulted in the publicatien of its
three Reports, the first documents detailing the
conventions and programmes to be used world wide
during the IGY,

Several groups produced Handbooks based on these
reports for use at their stations, but inevitably
these differed on the interpretation of controversial
ionograms. Dr. Mednikova contributed greatly to the
resolving of these discrepancies and thus to the
definitive World Wide Handbook, the URSI Handbook of
Ionogram Interpretation and Reduction, published in
1961. After the dissolution of the WWSC in 1861,

Dr. Mednikova helped the URSI Vertical Incidence
Network Consultant (W. R, Piggott) on many contro-
versial points. In 1969, Dr. Mednikova took part in
the informal discussions which led to the formation

of INAG, and has played an active part in INAG actions
and discussions from its inception. In recent years,
Dr. Mednikova's wisdom, particularly on policy
matters, has been invaluable to INAG, and was
recognised at the Washington reorganisation of INAG
by making her an Honorary Member.

N, V. Mednikova will be remembered by all who
knew her, as an outstanding scientist, a highly
competent expert on vertical incidence soundings, a
dear friend and a charming person. She will be
greatly missed by those who had the privilege to
know her. :
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11. A New Look for the INAG Bulletin

Our Chairman has said that INAG is moving into a
new era. One alteration which has already occurred is
the Layout of the INAG Bulletin is different from
previous issues; each page has two half page columns
rather than one extending across the whole page. It
is hoped that this presentation will make the Bulletin
easier to read, and more attractive to the eye. An
additional advantage is that space can usually be used
more effectively, thus reducing reproduction costs.

It would be most helpful to know which format you
prefer. Alsoc, constructive eriticism on the Bulletin
production would be very welcome. Please write to:

Alan Rodger

British Antarctic Survey
Madingley Road

Cambridge

CB3 OET

U.K.
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International Geophysical Calendar for 1982
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NOTES:

1. An Alpine Experiment {ALPEX), of the WMO/ICSU World Climate Research Program, continues from t January 1982
tirough 30 September 1982.

2. Post-SMY STIP INTERVAL XIH (started 1 December 1881} runs through 31 January 1962; and STIP INTERVAL X1V Is 20 May
through 20 July 1982,

3. Middle Atmosphare Program (MAP) begins t January 1982 and runs through 1985,

OPERATIONAL EDITION, Septoember 1981
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EXPLANATIONS

This Gatendar continues the serles bagun for the 1GY yaars 1957-58, and is
issued annually to recommend dates lor solar and geophysical observallons
which cannat be carried out continuously Thus, the amount of obsomrvationat
data in oxfstonce lands 1o bo larger on Galondat days. The recommphdations on
data roduction and espaciaily the fiow of data to Wozld Data Canlers (WOCs) in
many inslancos amphaslze Calandar days. Ths Galendar Is prapesad by tho Intar
netloral Uratgram and World Days Service (UWDS) with the advice of
spokesman for the various sclentific disclplines, For groater detsit concarning
owxplanations of recommendations your attantion Is callad to information
published periodicaily in 1AGA News, |GG Chronlgta, URSI information Bullatin
or othar sclentlfic journals,

Tha dafinitions of the designated tays ramoin as described on Hrovious Calen
dars. Universal Time {UT) Is the stendard tme for aff world days. Regular
Geophyslcal Days {(RGD) are ach Wednesdzy. Rogular Werld Days (AWD) ara
throz consocullve days sach month, always Tugsday, Wodnssday and Thursday
naar the middte of the month. Priotlly Regular World Deys (PRWD) aro the AWD
which fall on Wednesdays. Guarierty Wortd Days (QWD) ot one day each quarlar
and aro the PRW which fall in the World Goophyulcat Intarvals (Wal). Ths WGt
ara fourteen consoculive days In sach ssason, boginning on Monday of the
selocted manth, and normally shift from year 1o year. In 1682 the WG| will ba
Fabruary, May, August and November.

The Solez Ecllpaes are January 25 ipartial} boginning i South Atiantis Ocean
skirling the Antarctic conlinant, crossing Lhe Anlarstic penfnsula and anding In
South Pacitic Qeean south of Naw Zoaland; Juna 21 {partial) bagirning in South
Atlantic Ocean, passing saulh of Alrica and anding in Indinn Ocean; July 20 {par.
lial} beginning over Kamchalka peninsula, crossing Sibaria, Southetn Finlang,
Cenmark and ending in Portugal; and Dacember 15 (partial baginning wesl of
Porlugat in Allantic Ocean, crossing England, Norway, Swaden, Fintand, USSA,
and anding in China north of Pakistan.

Mateor Showers {5elocled by P. M. Miliman, Ottawa) include important visual
showers and afse Lnusual showers obsarvable mainfy by radio and radar tech-
niques, The dales are codsd to indicate whethsr the shower is observabie in the
northarn or southarn hemisphare.

The occurrance of unusual solar or geophysical conditions is announced or
Torecast by the IUWDS Lhrough varicus Iypes of geophysical “Alerts” which ara
widely dislzibuted by tefegram and radic broadcast on a cumrenl schedule.
Slratosphatic warmings (STRATWARM,) are aiso dasignated. The metesrological
talecommunlicalions network coosdinatad by WMOQ carries these worldwidp
Alerls once daily soon after 0400 UT. For defintlions of Alerts sea iUWDS “Synop-
e Codes for Solar and Geophysical Jata, Third Revised Edition 1873" and its
amandments. Rotrospecilve World int ls arg ang ¢ by
MONSEE and sisawharg |0 provide additional analyzed data for particular evenls
stutdind tn Ihe ICSU Scienlific Committes on Solar-Tarrastrial Physics (SCOSTER)
programs.

AECOMMENDED SCIENTIFIC PROGHAMS
OCPERATIONAL EDITION

{Ths followlng material was rovlowed in 1981 by spokesmen ol IAGA, WD ang
LRS! a3 sullable for coordinated goophysical programs in 1992
Alrglow and Aurora Phenomene. Alrglow and zurcral obsarvatorles ogerale
wilh their full capactly around the New Maon periods. However, for progress in
undetslanding the mechanism of, inler alla, low lalilude aurora, the coorginated
use of atf available techniguas, oplical and radio, from the giound angd in space is
tequired. Thus, for he airglow and aurcra 7-day periods on the Calendar,
jonosonde, tncoharant scatter, spocial saletlue or ballogn obsarvatiens, ate., are
Pariods of approxi 1y two waeks' duration centered
onthe an Moon are prepesed tor high zesolution studies of ionospheric, aurerai
and magnetospheric ohsarvations at high lalitudes during northern wintet
Atmespheric Electricity. Not-conlinuous mea: and data ion for
continuous moasyrermonts of almaspharic aloctric curtant density, field, condus-

wenlitied by Retrospaclive World Intarvals. The imporlance ol oblaning uif
obsarvalional covoraga is thoralore sivassad evan il it i possiblo to analyze the
detailed data only lor the chosen avents. In the case of vartical Incidence sound-
ing, the noed to oblain guartanhourly lanograms 21 a3 many stalions as possible
k4 particularly sirossed and takes priority over recommendstion (a) below whan
Hoth are not practical.

For the vortfcal incidence {VI} sounding program, the summary recommenda-
lions ara: (&) all slations should mukoe soundings at leasl every quarier hour, Sta-
1lons which normally record at every gquartar should, i possible, rocord more fra-
quantly on AWDa, (b} all stalions are encouraged to maka {-plots on RWDs;
f-plats should bo mads for high Istitude slations, and for the so-catfed “ropresen-
tative” stalions at lowar latitudes for all days {Le.. including RAWDs and WQIn),
{Conkinuous records of lonospheric paramaters are accaptable in place of I-plats
at temperale and low {atilyde 3tstiony); (c) copias of hourly lonograms with ap-
propelate scales for QW0 ara to e sent ta WDCa; (d) stations In the eclipse zone
and l1s conjugate aroa should lake ¢ontinuous observations on aolar eclipso
days and spacial observations on adjacent days. Sep also recsmmondalions
undar Alrgfow and Aurora Phanamoens.

For Incoherent scatter cbsorvation program, every efforl shouid ba made lo ob-
taln maasuremants al leasl on the Incoherant Scattsr Coordinated Observation
Days, and intonsive aertes should be attempted whensver poasible in WQs or the
Alrglow and Aurora Parlods, The nead for collatoral Vi observations with nol
more than quartor-hourly spacing &t lsast during all ebasrvation periods is
slressad, v, M.J, Baron {(LLS.A}, URSI Working Group (.5, s coordinating special
programs.

Fartthe 5 diift or wind by the varlous radio techniques,
observations arg pcommendad 10 be concontrated on 1he wesks including
RWDs.

For traveling Ionasphere disturbances propose special poriods for coardinated
measurements of gravity waves induced by magnaetospheric aclivity, probably en
saloclod PRWD and RWD.

For tha ionoapheric absorption program haif-hourly observations are mado at
least on all RWDs and hatf-hourly tabulations sent to WOCs. Obsarvalicns
should e continuous on aotar aclipse days lor stalions in eclipso zon0 and In its
conjugate area. Special eiforts shoutd be mada 1o obtain dally absorption
maasurements at temperale lathude stations during the period of Absorption
Winlar Anomaly, particularly an days of abrormally high or abnormatly low ab.
sotplion (appraximately October-March, Northarn Hemisphars; April-Septembar,
Southern Hemisphora),

For back-scatler and forward-scatter programs, obsarvalions should be made
ond analyzed on aff AWDs at ieasl.

For synoptic ebsenations of mesospheric (D reglon} alaclron densilies,
several groups have agreed on using the AGD for the hours asound nogn.

For ELF noise measuremenls Involving ihe earth-lonosphore cavity
resonances any spoackat effort should be concantrated during the Wlla,

f is recommended that mors intensive observallons In alt programs be con-
sidered on days of unusual meleor acilvily.

Mateorology. Particutar efforts should be made to carry out an inlonsitied pro-
gra:m on the AGD — pach Wednasday, UT. A desirable goa! would be the schedut
ing o! melecrotopical rockotsondes, czone sandes and radiomeler sendes on
these days, together with maximum-atlitude rawinsonde ascents at both 0000
and 1200 UT.

Ouring WGl and STRAYWARM Alert Intorvals, intonsiffed programs are aise
desirable, praterably by the i ien of AGDype preg) {see above) oh
Mondays and Fridays, as woll a5 on Wednesdays.

Middlo Atmoaphere Program {MAPL MAF runs fram T January 1982 lhrough
1985. Technigues for observing the middle atmosphare should concenlrate or
cenler their gbservationa on the RGDs, PAWEDS, and OWDs, It is recommanded
Ihat observing runs for studies of planetary waves and tidos be al feast 10 days
centered on the PRWDs ang GWDs. Nonconlinuous studies of stratospheric
warmings and the effects of geomagnalic aclivily on the middle atmasphera
must be initialed by STRATWARM and MAGSTORM alerts, respectively. For
more delails see {he *Aecommended Sclamtific Programs” an the reverse of the
Middia AL h ics Calendar for 1982, which witi be published as a

tivitios, space charges, lon number dansities, ionosphere potentlals.
tion auciei, elz; bolh at ground as well as with radiosondes, gircial, rockats;
should fa dons with lirsl priority on the RGO each Wednesday, baginning on §
January 1982 at 1800 UT, 13 January at 0000 UT, 20 January al G800 UT, 27
January al 1200 UY, etg. {beglnning hour shitt six hours each wesk, but is atways
on Wednesday). Minimum program is at the same time on PRWD beginning with
20 January al 0600 UT. Dala reduction for conlinuous measufements should be
extended, if pessible, lo cover al toast the lull RGD ingluding, in addition, at feast
8 hours prior 1o indicated bagianing lima. Moaasyremenls prohipited by bad
wealhar should ba done 24 hours ialer. Results on sierics and ELF are wanied
with lirst pricrity for the samo howrs, shortperiod mgasurements centered
arpund he minutes 35-50 of the hours indicated. Prloilty Waeks are the weaks
which contain 2 PRWD;, minimum priofity weeks are the ones with a QWD. The
World Data Cantre for Almospharnic lsctricity, 7 Karbyshava, Leningrad 194018,
USSR, is the collaction point for dala and informalion gn mpasyremeants,

Geumagnelie Phancmenns. it has always bsen a leading principle far
geomapnetic cbsorvalorlas thal operalions should be as conlinyous as possible
and the graat majorily of stations underlake lhe same program withou! regard lo
ihe Calendar.

Stations squipped for making magaellc abservatiens, bul which cannol carry
out such absarvalions and teductions on a conllnuaus schedule are prcouraged
1o carry out such work at lsast on WD {and during limas of MAGSTORM Alar).

tongapharle Phengmens. Spactal atlention is conlinuing on particular ovenls
whieh cannot be Torecast in advance wiih reasonabie certainly. Theso wi be

special edilion of ths IGC tor 1942,

Salar Phenomana, Observaterleas making spoecistized sludies ol solar
phenomena, parlicularky using new or such thal il
observation of rgperling is impraclical, are raquasted to make special alforts lo
provide to WOGCS dala for solar eclipse days, AWDs and during PROTONIFLARE
ALERTS. The altention of those racording solar noise spacira, solar magnetic
fields and doing specialized eplical studins Is particularty drawn to 1his tagom.
mandation

Space Research, interplanatacy Phanomena, Cosmic finys, Aeronemy. £x-
perimonters should take inte accoun! that observationad sflort in oiher
disciplines lends to ba intansifisd on thae days marksd on the Calendar, and
schedute balicon and rocket experiments accordingly i thera are no other
gacphysical reasons [or choke. In particutar it is deslrablo 1o make rockel
measurements of ignospheric characterstics on the same day at as many igGa-
tions as possible; whero feasible, exporimantsrs should ondeavor 1o launch
rockats 1o monitor al least normal conditions on 1ha Guarterdy World Days (WD)
or on RWDs, sinco these are atso days when thars will be maximum support from
ground cbsenvalions. Also, special alforls should be made 10 assote recording of
telometry on QWD and Alrglow and Aurora Feriods of expariments on salellites
ang of expariments or spacecralt tn oibit atcund the Sun,

For URSINAGA Coordinalod Tidal Gbaervations Program {CTOP) contact Br. R
G. Aoper {USA) for the 1982 calendar.

Tha Infernationat Ursigram and World Days Service {IUWDS) s a permanant scientific setvica of lhe Internatienal Union of Hadie Science {URSH, with the par:
ticipalian of the Inlarmationat Astronomical Unlon and the Inlernalional Union Geodesy and Geophysics. lWDS adheras 10 the Fadaration of Astronomical and
Geuphysical Services of the Infernational Council of Sclontific Unians. The IUWDS contdinates the internationat aspecis af the world days program and rapid data

interchange.

This Catendar for 1982 has been drawn up by J. V. Lincoln, of the fUWDS Sleering Commiltes, in close association with A, H. Shaplay, Chairman of MCNSEE of
SCOSTEP, and spokesmen for the various sclantific disciplines in SCOSTEP, IAGA and URSL Simitar Calendars have been issund annuatly beginning with the
tGY, 1957-58, and have been published In varigus widely avaitadie scientific publications.

Pudlished for the International Counclf of Scientific Unions with the Financial assistanco of DNESCO

Additlenal coplos g7e availabia upon requeat ta [UWDS Chalrman, Dr. P. Simon, Ursigrammes Cbaarvalolrs, 32130 Meudon, France, or INWDS Acting Sacratary
for World Days, Mlas H. E. Coftoy, WOC-A for SolarTerostriaf Physies, NOAA, DBJ, 325 Broadway, Boulder, Colorado 80303, U.S.A.
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