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October 14, 1983,

With regret we share an announcement of the death
of Prof. John M. Wilcox, Stanford University, on

A memorial fund has been estab-
lished by the Stanford University Libraries for
materials concerned with Solar-Terrestrial Physics.

1. INTRODUCTION

by W.R. Piggott, Chairman

Owing to unavoidable delays in preparing INAG 40
for publication, it has been decided to combine
INAG 40 and INAG 41 into one issue. These issues
are mainly concerned with the INAG meeting at
Hamburg and with contributions which have been
received since INAG 39 was published. We apologise
for the resuiting delay.

There appears to be some confusion on the relations
between INAG and the World Data Centre system.
Although the working relations are very close, since
many of the objectives of the two organisations

are common to both, they are in fact completely
independent and the aid which they give each other
is entirely voluntary. In principle, the INAG
Bulletin is available to every organisation or
station which contributes to the WDCs and to the
users of WDC data list. In practice, it is also
sent to many who do not contribute but who are
using ionosondes or ionosondes data.

Every effort is made to ensure that anyone who is
interested in receiving the INAG Bulletin actually
gets it. While the Bulletin is written primarily
for those who produce ionospheric VI data, trans—
lation problems prevent this from being entirely
successful. Thus many stations do not receive the
Bulletin though it may go to their administration.
In the past, volunteers have translated parts or
all of the Bulletins into other languages, in
particular Spanish, French, Russian and some more
local languages, but there is no organisation or
finance to do this regularly. As has been recorded
in past INAG Bulletins, the URSI Handbcok and
Supplement have been translated into several languages,
8panish, Russian, Japanese, Chinese; partial trans—
lations exist in some other languages also. We
must note that producing the English version of the
bulletin is a considerable drain on the research
time of our Secretary, Alan Rodger. INAG thus
depends entirely on voluntary effort which is
unpaid and can only continue as long as there are
people wiliing to provide this service. In
contrast, the WDBCs are financed long term by the
Government of the countries in which they are
astablished.

Formally INAG is a working group (WG) of Commissions
G of URSI and, in common with all such working
groups, is set up at each URSL General Assembly to
work for the next three years only. In practice

considerable experience is needed before the WG

af eL : it
does act apply to Honorary members whos
is in advising the Chairman).

main value

The main costs of preparing the Bulletin are met
by the British Antarctic Survey and the costs of
duplicating and circulating it are shared between
WDC, URSI and the contributions of those who
subseribe to it.

Similarly the costs of members attending INAG
meetings has to be met by the members' administrationms,
this is why we try to hold INAG meetings in conjunc-
tion with other international organisations, URSI,
IAGA, CCIR ete, or during visits by the Chairman.
The Chairman depends on the generosity of the Royal
Society of London, local organisations in the
countries in which meetings or visits are arranged
or special sponsorship for particular meetings. It
is not clear for how much longer such resources will
be available. If they ceased, it would be urgent

to appoint a new Chairman whose travel costs could
be provided. Thus the future of INAG has to be

kept continuously under review,

The Chairman and Secretary are reviewing past INAG
Bulletins and discussing possible changes in content
for the future 1d.like. .t i

bring“them up to date by including
later modifications to the rules and, if possible,
add to them your own versions with cur comments.

Have you suitable material? If so, please send it

to us, even if you feel it still needs polishing.
This should, at least partially, meet the demand

for more help in training which has been expressed

at many INAG mestings.

I am very pleased to auwnounce the reception of the
master copy of the Atlas of lonograms of the USSR,
prepared by Dr A § Bresprozvannaya and T I Shchuka
(1982) with text in Russian and English., This is
a book of high-laritude ionograms with line drawings
and scaling as practised in the USSR together with
training aids. While these differ in some details
from the Handbook (see discussions INAG 35 p.3),
they form a valuable addition te the High-Latitude
Supplement and INAG is exploring the possibility
of publishing the material, if necessary, as a
special issue of the Bulletin,

It is very desirable that the actual practice at
stations is known s¢ that future users can interpret
the numerical data accurately, especially when it
differs from standard. T have found that some of

the earlier data from other countries is now unusable
because local rules were adopted which have not been
recorded and are now forgotten,

My current studies of Es over Europe show clearly
the necessity of distinguishing between foEs and
ftEs. Unfortunately, the important station,
Lindau, adopted the latter measure of Es. Although
the statistics of the large and small values of
folls are reasonably meaningful, the middle values, |
which form the bulk of the data, are not and I have !
not been able to find any way, short of rescaling,
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to use the data even for sampling in 1-MHz interval &5
boxes! Do not degrade your analysis because the %¢§

phenomenon is very variable or the data becomes
valuelesgs.

I wish to draw attention to theWDC plams to put
VI data (amongst others) into computer compatable
form. T am not experienced in the problem of
making compatable data from different computers,

in different languages and with d¢ifferent formats,
s0 can give little worthwhile guidance.
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of the WDCs are limited and it Is unlikely that
much existing or new data can be treated unless
some of the work can be done locally, e.g., by

f £ tandard forms

I believe that all stations using WLCYOPYOCeSSOIS
or computers use the Handbook codes but different
iocal formats and programmes.

2. REPORT OF THE INAG MEETING

neld in Hamburg,

FRG 23 August 1983

An INAG mesting was held on the 23 August 1982
during the Scientific Assembly of the International

Assoclation of Geomagnetism and Aeronomy.

It was

attended by 23 people representing 13 countries.

Participants i

W.R. Piggott
D.G. Cole
A.8. Rodger
M. Ahmed

L.F. Alberea
P. Dominici
J,R. Dudeney
J.A. Gledhill
A, Hedberg
Yinn~Nien Huang
T.K. Kamei

K. Lassen

J. Lastovicka
¥, Matuura
I.5. Mikkelsen
0. Rasmussen
R.G. Rastogi
H. Rishbeth
Wang Shen

P, Triska
Hsiao Tso
D.M., Willis
J.W. Wright

Chairman's Introduction

Chairman
Vice-Chairman
Secretary
U.S.A.

Spain

Italy

UK.

South Africa
Sweden
Taiwan

Japan
Denmark
Czechoslovakia
Japan
Denmark
Denmark

India

U.K.

China
Czechoslovakia
China

U.K.

USA/FRG.

W.R. Piggott briefly outlined the purposes of
INAG emphasising that INAG formed an important
link between the vertical incidence data ccllectors

and those whe use the data.

were many sclentific data users and the forum of
the INAG meeting provided an ideal opportunity
for them to air their views on INAG matters.
Other matters raised by the Chairman are included
in the appropriate sectionm.

INAG Bulletin

Difficulties at WDC-A have resulted in several groups

being omitted from the INAG Bulletin circulation
list, or receiving an inadequate number of copies.
If anycone knows of such problems could they please
contact the secretary or assistant secretary,

Raymond ¢. Conkright.

There is a continuing shortage of articies, notes
and fonograms for interpretation and discussion.

These are absolutely essential if the Bulletin is

to be produced on a regulay basis.

Please send

contribution te Alan Rodger (address on p.1).
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It was emphasised that those groups who could afford
to contribute a subscription to the INAG bulletin
(INAG 34 p.18) should do so. This shows the
firancial administrators that it is worthwhile.
However, the Bulletin would continue to be sent to
all those who want to receive the Bulletin irrespect-—
ive of whether they paid a subscription.

4
Status of the Network

At TAGA meetings, there

In the view of the Chairman, there were more synoptic
V.Y. stations operating now than at anytime gince

the International Geophysical Year. In additiom,

up to one third of the active station¢ are operated
on an intermittent programme or do not usually
analyse their synoptic ionograms. Such stations do
not submit their data to the World Data Centres, thus
their data cannot normally be used for studies of
special events, The Chairman stressed that INAG and
the World Data Centres need to know which stations
are operating in this way and, if possible, for which
pericds data exist. He requested the groups involved
te forward the necessary information.

The Chairman also drew attention to the fact that many
of the stations for which long runs of data were
available, have been closed, The number of stations
established for sufficient time to carry out research
on leng-term trends were probably already too small

to provide statistical significance. It is desirable
to reopen a few such stations.

Reports from individual stations are reported in the
Bulletin under Network News.

New Tonosondes and Ancilliary Equipment

A brief report including a short video £ilm was
presented on the DBD-43 digital add on system, the
KEL-46 digitising tablet and the KEL-47 geophysical
terminal. These equipments are described in greater
detail later in this bulletin.

Dr Matuura {(Japan) reported that the ionoscnde at
Kokubunji has been receiving signals propagated from
4 other ionoscndes in Japan namely at Wakkanai,
Akita, Yamagawa and Okinawa for approximately one
year. This network of ioncsondes (see INAG Bulletin
33pp 25-27) is being upgraded in the future to allow
oblique soundings between any pair of stations.

Dr Cole (Australia) stated that the ionosonde network
on the mainland of Australia will be operated from

a single central station. The data from the existing
observatories will be available in real time at the
Tonospheric Prediction Service, Sydney, Australia and
will be used for practical forecasting purposes in
addition to the standard analysis for synoptic purposes.

Interchange of Data

There was considerable discussion on the interchange
of VI data through the World Data Centres and between
different groups. At present this is mainly by the
interchange of data books of tabulated data, computer
printouts, microfilm or microfiche. The discussion
centred on a number of separate but related topics.
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These iacluded :

1. What data sheould be submitted to the World
Data Centres?

2. In what format should these data be presented
te the World Data Centres?

3. What is the best way to interchange data for
specialised studies, e,g., ionograms or partly
processed data?

The network is very aware of the dramatictechnological
changes which have occurred in the last decade,
affecting the construction of ionosondes, the
recording of ionograms and the processing of the
resultant data. If the network is to continue to
flourish in the everyone agreed that it
is

1 Tt is iikely that much of the INAG
meeting at the URSI General Assembly in Florxence in
August - September 1984 will be given over to this
tople. It is very important to have as many views
as possible discussed in the INAG Bulletin before
that time,

There was a short discussion on whether the existing
recommendations for data exchange should be altered
{see chapters 7, 8 and 9 of the Handbook). The
consensus of the meeting was to drop those recommend-—
ations which are not normally carried out by the
majority of stations. The International Ceophysical
Calendar had reflected these changes. For example
the recomnendation for N(h) profiling had been
changed from 198l. The Guide to Internaticnal Data
Exchange through the World Data Centres is to be
revised in the next year. This leaves little time
for a proper revision of the ionospheric part of

The Chairman pointed cut that the WHC's

it should therefore be possible to issue a VI

addition to the Guide at a later date. However,

those vesponsible for the Guide revisien would prefer
to have a text for this velume, leaving the possibilicy
£ el date,

and
It was

The potentialities of the new ioncsondes
recording methods were briefly discussed.
polnted cut that it might be easier hence more
economical to standardize on i{~hourly recording for
use in conjunction with automatic ionogram analysis,
as the differences in ionospheric conditions under
normal circumstances were not too great over 15

It was noted that automatic iloncgram analysis
appeared to be practical already but it might be
better to use a semi-automatic method for very

_%A(dlfflcult sequences.

& wralt rogotaly

Central analysis of ionograms in near real—time

from a group of stations might also influence current
analysis techniques significantly. However mest
groups involved in this have not yet gained sufficient
experience to make firm recommendations.

Another area where new technology was being used was
in making films and videotapes of ilonogram sequences
to illustrate the dynamics of the ionosphere.
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When data are required fairly quickly the daily
work sheet or its computer equivalent was most
important but there were also advantages in updating
the day by hour tables each day. At present this is
usually done only at the end of the month. There i
could be advantages in standardising the order in
which each parameter was recorded though this would
cause problems at staticns which record special
parameters, e.g., E2.

A discussion of facilities disclosed that some
stations wished te continue to record and handle their
data manuzlly and that the remainder used a wide
range of recording methods for scaled ionospheric
parameters, such as paper tapes, magnetic tapes,
cassettes and floppy discs. There was no accord on
how this could be handled, some wanting a single
international standard format using § inch,

An increasing number of ionograms are being recorded
by digital methods e.5., the Digisonde 236 (INAG 38p5),-

the DBD-43 (this issue). In principle the data from
digital ionosondes can be readily passed down a
telephone line, hence all over the world in near
real-time. INAG is aware of the greatly increased
potential value of these ionosondes for uses such
as short-term forecasts of radio propagation
conditions. To take advantage of this possibility,
each group must be able to exchange their ionograms
with others. We meed to consider how this could be
achieved in practice. Here again we need to have
contributions from groups and individuals throughout
the world before a sensible consensus view can be
formed.

International Digital Ionoscne Group (IDIG)

The most recent developments of IDIG are reported in
Bulletin No.4 which was circulated inr July. An
extended summary of this bulletin is included later
in this Bulletin.

Handbooks and Training

The Chairman amnounced he would be prepared to
compile a low latitude supplement to UAG-23, if,
and only if, greups from low latitude stagions.-
(defined as those with a dip latitude of: ”
those stations which observe low iatitude phenomena)
provided ionograms.

v T
A

The Tonosphonic Prediction Service will be holding
thelr operators Conference in March 1984.

Future of INAG

The meeting unanimously felt that there was still a
veal demand for INAG services, both in maintaining
interest and accuracy at the stations and in providing
a forum to keep the network up—to-date as far as

possible.

The Chairman reported that the Washingtom plans to
spread the load of writing the Bulletin amongst more
people was only partially successful. There had been
a considerable increase in outside help especially

in recent months but the main part of the work still
fell on the Secretary, with some help from the
Chairman., In accord with the Washington discussions
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he had concentrated on visits to scme of the old and
new networks. These had raised many interesting
points and had cleared up 2 supriszingly large number
of misunderstandings on the rules and the proper use
of ionogram fingerprints. When, for example, typical
auroral phemonema appeared at very low latitudes
they were often ignored or not recognised. He
reminded the meeting that at Washingzon he had asked
to be repiaced as Chairman at the next URSI meeting
both because the difficulties in financing his
attendance at major INAG meetings were likely to get
sericus and because he was finding it more diffiecult
te hold all the detail of INAG problems in his head
as he got older. However, he had been approached
privately with the request that he continue as
Chairman for a further period so as to give more
time for replacements to become more experienced.

In view of the fact that the financial difficulties
had been overcome in the last two years and that he
still appeared to be useful, he would be prepared

_te accept a reguest to continue but would not
;vclunteer to do so.

He warned that any sudden change
these circumstances might make the appointment of
alternative chairman at short notice imperative.

D. Cole welcomed this statement and said that

felt that the Chairman should try to continue.

ln
an
Dr
he

3. DATA INTERCEANGE THROUGH THE WORLD
DATA CENTRES

by W.R. Piggott and A.S. Rodger

Introduction

The purpose of this note is to start discussion on
the best methods of data interchange for the future
through the WDCs in the VI and associated ionospheric
sounding networks. The economic costs of duplicating
and handling data in conventional form is steadily
increasing. Moreand more users weuld prefer to handle
and study the data with computers, particularly for
mlti-disciplinary or multi-technigue studies. 1In
the next ten years it is likely that use of data in
the WDCs will become confined mainly to those which
are held in computer compatible form. It is urgent

“ that we discuss the possibility of putting our
-future data,

and, 1f possible, the most important
past data, into computer compatible form readable
by the WDC computers. It is also important to
determine what can be done best centrally and what
locally.

The WDC steering committee has recently held a series
of meetings with computer experts to investigate the
possibilities of collecting and interchanging data in

all disciplines using modern methods based on computers

and proposes to modify the WDC guide to encourage this
change. INAC has been requested to iavestipgate the
possibilities for the VI networks and to make
recommendations for the new guide. At present, only
WDC-A (Boulder) has significant experience of
collecting, handling and supplying VI data in computer
compatible form. These data arve listed in the
apptopriate section of the WDC-A VI catalogue.

Most of these data originate from networks who handle
a chain of stations with centyal computing facilities
but, even so, there were considerable difficulties in
reformatting the data so that it could be used at the
WDC.
between the groups involved, a time consumxngﬂan
The resources of the WDCs are

This was usually solved by detailed dlscusggogég
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quite limited, it is Ilikely that these will, at first,
be directed mainly to providing user transparent
facilities (ie facilities which do not demand special
training of the users). Thus if ionospheric data is. -
to be put into this form for the future, it is
essential that we devise cheap and simple methods of
converting the data into standard forms. Ideally

one would wish to have one standard for international
interchange. For advanced modern experimental
techniques such as rockets, satellites, incohereat
scatter and research ilonosondes, this is fairly easy
and will probably be adopted. The problem of the

VI petwork is more difficult as the availability of
local computing facilities is very variable; for

some stations all data are manually handled whereas
others exploit microprocessers and computers f£airly
fully.

Background

The international interchange at VI data is based on
the recommendations of the World-Wide Sounding
Committee of URSI as modified by INAG and has been
operating reasonably satisfacterily since the IGY.

It is essentially a compremise between the costs of
producing and circulating the data and its usefulness
for studies internaticnally. In practice, each
collaborating organisation decides to what extent

it can comply with these recommendations. Most
conform with the winimum standard recommendations,

a few do less, a few add additional parameters or
scale more frequently., Practices alter slowly as
costs rise and techniques change,e.g., increases in
film costs has resulted in a great decrease in the
number of ionograms 1nterchanged internationally,
Changes in scientific or practical needs have
resulted in the addition of new parameters (e.g., fo,
spread F typing) and some simplifications (e.g. Es-w).
As most of you will have noticed, the interchange
rules for RWDs and other special intervals published
in the Internaticnal Geophysical Calendar have been
modified to match what is internationally acceptable.

At present the international interchange is based
on

(a) the hourly tabulations
(b) f-plots where available
(e) a few ionograms.

In the WDCs, the greatest demand is for monthly
median data, then for RWD data and occasionally for
special periods, mainly Retrospective World Intervals
called for by the scientific community, Relatively
few users study the detailed data. Much of the
median data required by users of WDC-A has been put
on the computer in standard form. The primary data
in the WDCs is in the form of hand-written tables,
books of tabulated data, computer print ocut, micro-
film or microfiche copies of such material. Some
data are also held in parallel in computer compatible
form.

In recent years, many stations have adopted data entry
systems in which the original scalings are put into

a microprocessor or computer at an early stage,
sometimes directly using a digital scadling tablet.

The hour by day and median tables needed for
international interchange are then produced by a
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computer or microprocessor but often in the form of
a print out, Most stations adopt the conventions
recommended in Chapter 7 of the Handbook (UAG 23).
Therefore, INAG needs to study the ways in which
these data can best be transferred onto the WDC
computers directly.

Future developments

At the moment, the network is changing rapidly.
new ionosondes are being deploved. Rising film
costs are compelling groups to comsider the use of
alternative techniques of recording ionograms, such

as on video cassettes, magnetic tapes and floppy
discs. Also it appears likely that many more stations
will adopt data entry systems for analysis in the

near future, It is now getting common for computers
or microprocessors to 'speak' to computers by
telephone line or satellite link. This offers the
possibility of local or central collection of data

by telephone. This can be a much cheaper technique
than using postal services when the equipment is
available. It also offers a complete new range of
possibilities to those inveolved in real-time
forecasting of ionosphonic conditions. It is not
clear how these developments will affect data
interchange in the VI network.

Many

We should also note the increasing availability of
digital ionosondes, ranging from simple attachments
to conventional observatory instruments, to computer
controlled research equipments. With these, the
original lonegram is in computer compatible form.

or such

“are needed to enable users of the data to
wonitor the analysis, otherwise the problems of
storage of and access to the data are prohibitive,
Thus it is likely that current practice,
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indefinitely. We invite your views omn the best

way of tackliing these problems. INAG practice is
normally to invite those interested to act as

INAG Consultants, mainly by correspondence but

with special meetings if these appear practical,
reporting the proceedings in the INAG Bulletins

and at INAG meetings. We shall need advice on what
is likely to be practical in many different countries
so that we can devise a questionnaire to send to all
administrations which is likely to produce the
required znswars. An example of the type of problem
which needs to be resolved would be where a number
of stations use the same format and instrument; it
may be best for one of the WDCs to provide an inter—
face which will convert this to a standard form. In

other cases, relatively small modifications te local
computer programmes could make the micreprotessor
output compatible with that of other stations, thus
minimising the conversion problems.
our pelicy?

What should be

ilskthisupracel rathesmajority:o networks?
Tf not, how do we maximise the amount of data
converted? WDC-A is willing to help with a few
experiments to help determine the problems. It is
desirable to know roughly how many stations would be
willing to convert to computer compatible form for
international interchange, since these methods are
only really valuable when  large data sets are
available., The new Guide to International Data
Exchange will, of course, continue to request data

in existing form (unless we feel that new developments
will require changes in these) but with the addition
of new recommendations.

To start discussion, and provide the necessary back-
ground information, we would like to try to collect
information on:

of raw data being held only at the originating (a) How many stations use purely manual
administration, is likely to continue. techniques and how many use data entry
systems?
Another area where there is iikely to be very .
significant development is in the autematic or {b) How many stations produce digital lonograms?
semi—automatic analysis of lonograms. As this
implies trace identification and followi {¢} Can the outputs of the data entry systems
i 3 1 i informatio be put in a form where they can be easily
11 this a portance read by the WDCs? What effort is required
alys n the future? This is probably for this task? Can you or your group
only practical when polarimeters are used to identify provide this effort?
the o or x trace. However, a major difficulty is
the presence of tilts in the reflecting surfaces (d} TIs it likely that your stations might
which can introduce large errors. exchange data in the future via the
. telephone networks of the world?
18, These changes will completely alter the ecenomics
émig@étéw§bf producing and using VI data and demand a full (e) Are the formats of the hour by day
_w h)gm;aaﬁfeview of the basic interchange procedures. tabulations easily standardised?
H w SR
s pevi @ - INAG action (f) Are your or your colleagues willing to
' R try an experiment to discover the best
At present, the discussion of data interchange is way of making your data available inter-
in its infaney. There is very little information on nationally in a computer compatible form?
what the practices are at most of the V.I. stations,
what plans are made for updating current wetheds (g) Should we aim for one international standard

or use a limited number of local standards
to match the differing computer facilities
of different countries?

and whether facilities and finance are likely to be
available for modernising the international data
interchange. Obviously, the current methods will
continue for some years, for some stations
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4,  INTERNATIONAL DIGITAL IONOSONDE GROUP
BULLETIN NO: 4

by J.R. Dudeney, British Antarctic Survey, U.K.

A shortened form of this Bulletin is reproduced
below. Those requiring the full version should
write to the Chairman of IDIG, Dr J.R. Dudeney

at British Antarctic Survey, Madingley Road,
Cambridge, CB3 OET, England. 1In particular,
material already published in the INAG Bulletin

has been omitted., The proposals for nomenclature
for ionospheric parameters are of particular interest
to the TNAG community, and anyone wishing to discuss
them is invited to write to eithexr Dr Dudeney,

te the Chairman, or the Secretary of INAG. Note
that the main difference between the IDIG virtual
height parameter h'T and h' is that the former is
only used when there is evidence that the trace was
overhead.

1. Introductery Comments

The main purpose of this bulletin is to repert to
the Executive Meeting of IDIG held in Poulder in
August 1982, and to lock forward to the next URSI
General Assembly scheduled for Florence in August
1984.

2. IDIG Executive Meeting

An executive meeting of the officers of IDIG and a
small pumber of invited participants was held in
Boulder, Colorade on 5Sth August 1982. TFacilities
were genercusly provided by the Space Environment
Laboratory. The purpose of the meeting was to
generate some definite action on topics of interest
to IDIG. The meeting was lively and successful.
However follow-up action has left much to be desired
and it is hoped that the participants upon whom
tasks fell will be spurred into activity by this
reminder.

Participants
J.H. Allen USA
P. Argo usa
K. Bibl Usa
{Vice Chairman}
I.Brophy UsA
R. Conkright Usa
K. Davies U5A
J.R. Dudeney UK
(Chairman)
R.N. Grubb Usa
L. Henea usa
R.I. Kressman UK
L. McNamara Austraiia
A, Paul USA
M.L.V, Pitteway UK
A.S. Rodger UK
E. 8chiffmacher USA
J.W. Wright UsA

(Vice Chairman)

Nomenclature for ionospheric parameters

The meeting agreed that it was highly desirable to
standardize the nomenclature used within the digital
sounding community. However, it was deemed
unnecessarily restrictive to construct symbology for
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the convenience of computer programming. Instead,
the construction should net require meanimg to be
put on whether a character was upper or lower case
so that the same basic symbols remain common for
the twe cases,

As a first step a set of symbols to be used to
describe the data obtained per transmitted pulse

(or pulse set) were agreed. It was accepted that
these symbols should be consistent with previous
URSI practice for ionosonde data. Amnex 1 gives

the proposed symbols, no new symbols were defined

for frequency information since the current URSI
symbols are adequate. Comments and criticisms are
requested, before the community is asked to introduce
the new set.

The next, and more major, step will be to investipate
vhether summary-type parameters, akin to the URSL
standard set {foF2, h'F etc) can usefully be defined
for skymap and velocity information. Can a consistent
procedure be defined for determining the mean skymap
location and doppler velocity of the major echoing
regions of the ionosphere that would aliow a summary
of this information for statistical purposes? If
both the ieonosphere and international inertia could
be overcome to provide such data very powerful new
tools for aercnomic research would result. Comments
please.

Introduction of N(h) parameters

There has been considerable discussion within the
IDIG community upon whether the techniques for
automatically evaluating an N(h) profile from a
digital ionogram were sufficiently well advanced to
allow some standard set of W{h) SUMMArY parameters
to be routinely evaiuated from ionograms. Also,

if this was the case what should the standard set
be. The conceunsus of the meeting was that the state
of the art was not yet sufficiently advanced to allow
this to happen. However, it was seen as a very
desirable goal. Tt was suggested that a document

be prepared discussing the possible approaches to
the subject, to be as eollated by J.R. Dudeney,

Automatic trace recognition

An essential prerequisite to automatle W(h) inversion
is the construction of a successful and efficient
ionogram trace recogaition algorithm. At the

meeting Bibl described the developments towards this
objective made by his group using Digisonde data.

The automatic ionogram scalings he presented looked
very promising, but expert scalars of conventional
ionograms present at the meeting were dubious of a
few of the vesults obtained when there was spread F
and oblique echoes present.

There are a number of publications describing the
Lowell work which are of interest and have appeared
subsequent to the Boulder Meeting. These are :
Reinisch, B.W. and X. Huang (1982), "Automatic
calculation of electron density profiles from digital
ionograms™. 1. Automatic O and X trace identification
for topside ionograms Radioc Sci., 14, p. 421,

Huang, X. and B.W. Reinisch (1982} "Automatic
calculation of electron density profiles from digital
ionegrams. 2, True height inversion of topside
ionograms with the profile~fitting method" Radio Sei.,
17 p.837.
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Reinisch, B.W. and X. Huang (1983), "Automatic
caleculation of electron density profiles from digital
ionograms. 3. Processing of bottomside iomnograms"
Radio Sci., 18. May/June issue,

Reinisch, B.W., J.S8., Tang and R.R. Gamache (1982)
"Automatic scaling of digisonde ionograms, test and
evaluation report” AFGL-TR-82-0324, Sci Rpt NWo. 4,
ULRF-413/CAR, Air Force Geophysics Laboratory.

Wright described similar developments under way for
use with the data from the NOAA sounder. It became
clear from the discussion that bench marking tests

of the two approaches would be very useful. However,
neither technique was readily applicable to the
other data type. Thus, possibly the best way to
compare the results was to acquire data from a co-
sited Digisonde and NOAA sounder. A potential
opportunity for such a comparison should be pursued
vigorously.

Digital Data Formats

The meeting agreed that it was important to define
the types of data which should be interchanged and
archived at World Data Centres. Representatives
from WBC-A in particular were seeking guidance as
to what data they should held. There was concensus
that the formats for interchange should not be the
raw data formats used by the various types of
machine. Instead an agreed family of geophysical
data sets should be devised, which each group could
derive from its own raw data then circulate in a
standard format. Potentially there were three levels
of data summary identified.

Level 1

A file of soundings,in which each sounding consists
of a table of geophysical quantities determined from
each echo, and ranked by sounding frequency and/or
time. Here a sounding 15 equivalent to one ilonogram
or one K-mode runsg, for example. The table would thus
consist of a chosen subset of the parameters given

in Annex 1 ranked by frequency and time. (This type
of file forms the basis of the BAS approach to data
analysis). A skeleton format might lock as follows =

Level 1 file

File header
Location, equipment type, antennae type etc.
Sound header

Sounding type, start time, other relevant
equipment parameters

Data

t, £, R', P, §, A, R%, R', §', W', V¥
S S A~ e SNS’IS

Sounding header
Data
Etc.
There appear to be no technical problems teo hold up

an international agreement for this level but further
discussion, comments and suggestions are requested.
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Level 2

lLevel 2 was envisaged as consisting of an appropriate
subset of URSI standard parameters such as fol2,

foE, M(3000)F2 h'F, plus the summary parameters
suggested above. Thus, we may be able to define for
example, N,' ¥2, W', F2, V¥F2 and their counterparts
for the otger icnospheric layers. Clearly much work
will be necessary before this level will be achieved
operationally. However, it is probable that the
current URSEI formats can be adapted for the purpose
of data interchange.

Level 3

This level would be the parameters that could be
scaled to summarize the N(h) profile. Little can
be said concerning this level vet.

No timescale for producing operational schemes was
discussed at the meeting. Realistically, we should
try to produce a detailed specification of level 1
in time for discussion at the Florence URSI General
Assembly. There is considerable work proceeding

in BAS which is relevant to level 2 and we may have
some initial ideas for presentation in Florence.

As regards level 3 I have no feel as to how far down
stream a working scheme may be.

IDIG view of remote sensing within URSI

At the Washington General Assembly the question was
raised of whether special arrangements were necessary
to incorporate the interest of the 'remote sensing'
cogmunity. The Boulder meeting took the view that

it was not clear whose interests were being considered
since the title remote sensing potentially covered a
very broad spectrum of activities. All the work of
both IDIG and INAG is after ail remote sensing. If
there was a specific set of activities, e.g., remote
sensing of the Earth’'s surface by satellites, for
which representation was required, then clearly
arrangements should be made. However, this could
probably be dealt with within the existing framework
of commissions, and the new group should have a more
appropriate and specific title.

IDIG view of merger of commissions G and H

Another important issue ralsed at the Washingtom
General Assembly was the proposal to merge commissions
€ and H. The consensus at the IDIG executive meeting
was that such a merger would result in a very jarge
and unwieldy commission. In particular, the new com-
misaions, scientific sessions would become hopelessly
difficult to organise unless a much finer line was
taken to discourage involvement by people whose main
interest was in aercnomical or space science rather
than radio science. In the past, many presentations
at General Assemblies have at best paid only lip
service to the radio science aspect. 1In IDIG's view
the status quo in which some aeronomical results are
allowed is preferable to the proposed merger. Comments,
particularly any contrary views would be appreciated,

IDIG's relationship with IAGA

The general feeling was that, whilst IDIG is primarily
a radio science and technique oriented group, it does
and should concern itself with aeroncmic research,
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Thus IDIG should retain an interest in the activities
of TAGA, in particular those of Division II. Whether
this is best done by a formal link with IAGA or just
by informal contacts wag not decided. Bowever, it
was agreed that the IDIG Chairman should have infor-—
mal discussions with the Chairman of TAGA division II.

URST Fairbanks Symposium

As many of you will be aware URSI sponsored a sym—
posium entitled "Radioc probing ef the high-latitude
ionosphere and atmosphere: new techniques and new
resulgs™, held at the Geophysical Imstitute of the
University of Alaska in Fairbanks. A short business
session of IDIG was held at this Symposium in which
the outcome of the Boulder meeting was briefly sum-
marized.  Also several papers of interest to the
IDIG community were presented during the scientific
sessions, A special issue of Radio Science will

~-. be devoted to the conference proceedings.

The Florence General Assembly

The next General Assembly of URSI is to be held in
Florence from the 28th of August until the 5th Sept.
1984. 1IDIG has not proposed a specific session in
the scientific proceedings, but a number of the
proposed sessions will be of interest., The tentative
schedule includes sessions entitled — "Medeling of
the ionosphere: application to radiosystems"
{Commission G) " Plasma instabiiities in the
ioneosphere” (Joint G and H) “Active and passive radio
techniques applied to the study of the ionosphere
magnetosphere and solar wind" (Joint G, H and J).
"Data, signal and image processing in radio science"
(open Symposia),

Also at the Assembly a business session of IDIG will
be held and there will of course be business sessions
of Commissions G and H. Many of the topics discussed
in this Bulletin will remain live issues for these
Meetings. If you have any comments on these, or any
other issues you wish to have raised please contact
Jehn Dudeney. One more Bulletin will be produced
between now and the Florence Meeting so your views

~. will be given an airing before the event.

ANNEX 1 PROPCSED NOMENCLATURE

The symbols and their definitions given below are
designed to be applied to any digital scunder data
which contains echo phase and amplitude information.

1. Virtual slant range (km)
a) Determined frem time of flight R%
b} Determined from stationary phase Ré
2.  Virtwal héight (km)
a) from time of flight h%
by from stationary phase hé
3. 'Skymap' echo-location

This refers to the horizontal virtual range in
km to the echo point in the cardinal directioms
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a) North—South Né
b) East-West Wé
4, Phase range (im) R¥*
5.  Phase height {(km) h*

6. 'Line of sight' Doppler velacity Gnsnl)
defined as dR#% _ v
dt
7. "Wirtual! velocit?(ms—l)
defined as dR' = v!
dt
8. Polarization index
This takes the character values
0 fer ordinary mede
¥ for extra ordinary mode
N for unknown Symbol E
9. Bignal Amplitude
a) linear A
v
b) logarithmic Ad
10. Sipgnal-to-noise ratio SN
Note  The skymap definitions are not those proposed

at the Boulder Meeting (8" and §' wetre
suggested there). The chanpe was made so
that Sy could be used for signal-to-noise ratio.

5. NETWORK NEWS

Sanae, Aatarctica

A modified chirp sounder which will provide additionail
information such as doppler, polarisation and angle of
arrival information will be depioyed at SANAE in
January 1984.

Tsumeb

Tsumeb will probably close next year. At present
ionograms are recorded but no analysis is undertaken.

Darwin

A station at Darwin became operational in January 1983.
McQuarie Island

McQuarie Island ionosonde observatory will re-—open

in 1984. The four 6-hourly UT foF2 values will be
available each week from the Ionospheric Prediction
Service in Australia but fully scaled ionograms are
unlikely to be available before OCctober 1985.

Davis, Antarctica

The Tonospheric Prediction Service in co-operation with
the Antarctica Division of Australia expect to open
a station at Davis in 1985.
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RECENT DEPLOYMENT OF 1P$~42 IONOSONDES, DBD-43
TONCSONDES ETC.-

Two further IPS-42 lonosondes have been deliversd
to France, making a total of four which are Je-
ployed at Dakar, Oagadagu, Poitier and Lammion.

Cther new installations not reported include Hong
Kong University, the Radio Research Laboratories,
Seoul, South Korea, Aukiand University, NWew Zealand,
the Geophysical Institute, Yugoslavia and the Science
Research Council of Iraq in Baghdad.

DBD-43 digital ionosonde systems have already been
installed in Hong Kong, Holland and Yugesltavia.

KE1-46 Data Analysing systems have been deployed

in Indonesia, Venegzuela, Nigeria, Iraq, Xorea and
France. The first of the KEL-47 Central Preocessing
Systems has been sent to South Korea.

Beijing

A digisonde 256 is to be installed at Beijing,
China, during 1983, The ionosonde will be the
responsibility of Professor Fang Zhen-Zhi, Academy
of Sciences at the Institute of Space Physics in
Beijing.

DIGITAL SOUNDER DATA

Drs. Ahmed and Wright have indicated that there are
a number of sites where digital ionosondes have been
operated on limited campaigns, the data from which
they would be prepared to make available on request.
These include data from Boulder Colorado 1977-1982,
Arecibo, Bummer 198% and Huancave, March, 1983

NATIONAL INSTITUTE OF TELECOMMUNTICATIQONS RESEARCH
(NITR), SOUTHE AFRICA

S8ince the last note describing the work of N.I.T.R.
(INAG Bulletin 38 p5) specifications have been
finalised and an order placed for a BR Communications
Chirpsounder. This sounder is to be used as a
regearch tool, whilst synoptic soundings will be
carried out using the I.P.8. - 42 ionosondes. By
incorporating procedures developed by Mr. Allon

Poole of Rhodes University, the sounder will be

an extremely versatile instrument for ionospheric
research. The modifications to the standard instrument
include microprocessor contral, fast fourier transform

processor to retain phase information, multiple antennas,
and a programmable, multicell sounding structure. Since

Rhodes University alscoperates a similar BR Chirp—
sounder, it will be possible te use these instruments
for oblique propagation also over a path length of
about 820 km and a VI ionosonde may be operated near
the path mid-point.

In the vertical mode the extra data obtained include
separation of x and o modes, angies of ayrival,
stationary doppler, or swept frequency doppler. Also,
a small portion of the spectrum, can be continuously
sounded for fixed frequency doppler measurements.

By using separate synthesizers for receive and trans-
mit, two phase matched receivers, and with computer
control over the various active components of the
system, the BR Chirpsounder provides a very flexible
research tool, It will be used to evaluate
directional error during quiet and disturbed periocds
and comparison of predicted results with real

weasurements to confirm theoretical work. 10
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The System is expected to be operating September/
October, 1984, If any readers are interested in
obtaining further information concerning the system
or its use, please contact Ms. Lambert or Mr. B.P.
bundas at N.I.T.R., Box 3718, Johanmnesburg 2000,
Republic of South Africa.

DIGISCONDE 256 USERS GROUP

With the deployment of identical ionosondes in
various parts of the world it is possible to carry
out medium and long distance H.F. propagation studies,
One such experiment planned for the near future is
described below. The information has been provided
by Dr. Bodo Reinisch at the University of Lowell,
Massachusetts, U.S.A.

The availability of the Digisonde 256 at a number
of stations provides the possibility to conduct
obligue propagation experiments without large
additional costs. The only additiomal hardware
requirement i1s a horizontally radiating trans-—
mitting antenna, assuming that the receiving
antenna array with antenna switch is already used
for the vertical ionograms. After setting the
internal clock in the 256 with reference to a time
standard, and selecting agreed transmission programs
the Digisondes will eoperate synchronously. The

HF links will be operated in three different modes:

(1) Tonograms with linear frequency sweep from &
to 30 MHz in 100-kHz increments.

(2) Fixed-frequepncy transmission in ionogram mode,

(3) Doppler-Drift mode at four selectable
frequencies,

Amplitude, phase, doppler frequency and incidence
angle will be measured at each station.

Data will be recorded con digital magnetic tape

and in form of paper printouts. Analysis of the

data will include studies of the maximum usable
frequency, melti-path propagation, absorption, signal
fading, signal-to-noise ratios, the effects of HF
phase coding and its use for digital communieation
purposes, dependence on geophysical parameters
especially the magnetic activity and the occurence

of the auroral oval along the propagation path.

Status of the Digisonde Network (DNW}

Only stations with the model Digisonde 256 can
participate in these oblique propagation studies.

At the present time three stations operate a 236, the
Rutherford Appleton Laborateries in Slough, England,
the Institut Royal Meteorologique at Dourbes, Belgium
and the University of Lowell at Lowell, Massachusetts,
U.8.4., in co-cperation with the GTE Sylvania Systems
Group in Needham, Massachusetts. The U.5. Army at
Fort Mommouth, New Jersey, U.S5.A., will start opera-
ting a 256 toward the end of 1983. Receiving antenna
arrays exist currently at Dourbes, Lowell and at Fort
Monmouth but mo operational horizontal transmitting
antenna is available at any station.

Near and Long Range Plans

The immediate goal is to link the existing Digisonde
stations and conduct one or two weeks of propagation
experiments. This should be accomplished during this .
calendar year.
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Detailed transmission schedules will be established
when the different stations are linked to the
network. During 1984, systematic investigations
will be conducted in the three modes described
above, During 1985, the DNW will develop

adaptive HF techniques using the phase code

of the HF pulses as digital messages and the micro-
computers in the 256 as decision processors.

It is expected that as other 256 sounders become
operative (La Trobe University, Australia, and
the U.3, Air Force Goose Bay Ionospheric
Cbservatory in Canada) the oblique DNW will grow.

6. The Solar Annular Eclipse of 4 December 1983

A rare opportunity for inter—tropical ionospherie
physics will be provided by the solar annual
eclipse on 4 December 1983. Five ¥2 layer trans—
port processes which are normally mixed up will be
separately measurable during the course of the
eclipse. An appeal is being made by Paul Vila

to invite any groups interested in collaborating
to contact him., Observations by radars,
ionosondes, magnetometers, balloons and satellites
are requested,
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The annularity path (see Fig.) intersects the

dip equator near 1200 UT off the Guinea Coast

at about 7°N, 15°W, Then is runs nearly
parallel to the average locus for December
day-time of the Southern Tropical ionisation crest.
Five processes in the F-region will be separately
disturbed by the eclipse. These are

(1) Direct solar heating (cooling)

(2) Ambipolar diffusion associated with the E

B
equatorial reversal, -

A

(3) Gravity waves from the wake of the supersonic
cooling shock

{4) Northern Tropical ionisation crest upwelling
caused by the cut~off of conjugate photo-
electrons.

(5) Energetic electron flux deposition in the de-
ionised and contractual ionosphere.

It is hoped to have a number of icnosonde and mag-
netometer measurements from the vicinity of the
eclipsed region but further measurements are highly
desirable, TFor further iaformation regarding scien-
tific objectives and co-ordination of measurements
contact: Paul Vila, CRPE, CNET, 92131, Issy-les-
Moulineaux. France,

ANNULAR ECLIPSE OF 1983 DECEMBER 4
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7. ON THE ORIGIN OF ES5 TRANSPARENCY

by P. Bencze, Geodetical and Geophysical
Research Institute, Hungary.

It has been recogaised for a long time that sporadic
E layers partially reflect radio waves and that the
frequency at which the Es layer becomes largely
transparent is called the blanketing frequency
(Rawer, 1955). Recently radar measurements have
shown that the "patchy" character of the Es layers
is caused by irregularities in the electron density
distribution {(Miller and Smith, 1978) This
transparency of Es layers can be understcod if we
consider the processes responsible for the formation
and maintenance of the layer and also those involved
with the dissolution of the Es layer. According

to the wind-shear theory mid-latitude sporadic E is
formed and maintained by wind-shear and by the
presence of metallic ions of meteoric origin. As
regards the dissolution of the Es layer, wind-shear
theory considers only recombination. However, there
is another process which contributes to the dis—
solution of the Es layer and with which the irregular
character of the stratification is connected, namely
turbulence.

it has been shown by Reddy and Matsushita (1968},
and by Bencze (1978), that the vertical shear of

the horizontal wind can be computed using the wind
shear theory for the formation of wmid-latitude Es.
Then using atmospheric models for the calculation

of the vertical temperature gradient and the gradient
of Richardson's number (see INAG 37 p.6)}, the criteria
under which turbulence arises can be determined.
Woods(1969) has shown that turbulence occurs if the
gradient of Richardson's number is less than 0.25.
OQur computations have shown that the criteriom for
turbulence is fulfiiled under most circumstances

in Es layers.

This finding urged us to study further the relation-
ship between the transparency of the Es layers and
the wind-shear, The difference between the critical
frequency foEs and the blanketing frequency has been
defined as transparency of the Es layer (Rawer, 1353).
Since the background electron demsity, necessary for
the determination of wind-shear, has been computed
from an ionospheric model using measured foE wvalues,
the present calculations have been restricted to day-
time hours only.

Fig. 1. shows the average transparency of the Es
iayer (full-line) and that of the wind-shear {dotted
line) with altitude for the year 1968. It can be
seen that both the transparency and the wind-shear
decrease with increasing height.  This implies that
if the wind-shear is diminishing the transparency of
the layer is also decreasing. Hence if the wind-
shear is weak, then the intensity of the turbulence
is also low. Therefore, the Es. layer is less
irregular and less tramsparent (i.e. foEs— fbEs is
small). It is suggested that irregularities (patches)
in the Es layer ave mainly by the result of eddies
created by the wind-shear.

12,
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The seasonal variation of the transparency and
magnitude of the wind-shear are shown for ome vear
1968, in Fig.2. There is reasonable agreement
between the two quantites for the year with the
exception of Nevember and Decenber. It is suggested
that the larger wind-shears in summer are responsible
for the greater transparency of the Es layer
{larger foEs-£bEs), and the smaller transparency

of the Es layer in winter is caused by the smaller
wind-shears. Howeyer further study of the results
for November and December is required before firm
conclusions can be drawn.
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8. NEW EQUIPMENT

a) The DBD-43 Digital Add-On System

The DBD-43 digital system can be easily fitted
te 4A, 4B and IPS-42 ionosondes. The addition of a
DBD-43 considerably extends the capabilities of these
conventional ionosondes so that the data are recorded
digitally rather than on film. The DBD-43 can

provide immediate results by displaying the last iono-

gram or it can be used to replay lonograms as a
time lapse sequence. Hard copies of these can be ob-
tained by the interfacing of a det-matrix printer.
An example ionogram produced by this method is shown
below. The data recorded by a DBD-43 can be easily
transmitted from remote sites via existing telephone
networks,thus offer the potential to those invelved
in real time radio wave propagation forecasting
excellent additional information.  The DBD-43] can
also record fixed frequency soundings for periods of
12 seconds; an example of P-region reflections at a
frequency of 6.1MHz are shown in the second figure
below:
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Specification of the DBD-43 is as follows:

8~Bit ,6302. Operating at
1.5ME2.

Machine code in R.0.M. includes
Tonogram recording, display,
tape movement, diagnostics,
and serial output.

14 ¥ Bytes.

2 x 24K Byte Static R.AM.
Cards (Expandable)

Crystal controlled, with
‘battery back-up

High Resolution (256 x 576}
green phosphor (12 cm). Video
Card has extra 18 K Bytes of
R.AM.

20M Byte 1/4" serial tape
storage unit. 4 Tracks, 6400
BPI. Uses standard 600 ft data
cartridges. Fully software con-
trolled., Stores 1000 Tertiary
or 500 Secondary Ionograms.
IPS~42 Ionosonde, External
Video Monitor, Keyboard & 2 x
R§-232 25-pin Serial Ports.
Complete control is possible
with the Keypad which is built
into the DBD-43. An optional
modular keyboard is used for
writing data into records.

Microprocessor

Software

R.O.M.

R.AM.

Real Time Clock
Video Display

Data Storage

External Interfaces

Controls
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Specification of DBD-43 (contd)

RFI Environment The DBD-43 has been designed
to operate beside the IPS-42
transmitter without inter—
ference under normal standard
operating conditions.

Power Supply Mains Operated. Can be set
at 95 to 130 V.d.e, or 190 to
260 V.a.c. Suited to. 50 or 60

Hz.
Cabinet Dimensions H1=0.32m, ¥=0.50m, D=0.55m
Weight 30 kg (66 1bs) Approx.

fminE  1oE iminF foF2 IxF2

b) : The KEL-47 Central Processing System

The KEL-47 Central Processing System can provide m?

a data base which, for a single statien can span a .
cycle of 11 years, providing fast random access to E
any particular ionogram or to any monthly report

of ionogram data. A small series of other data may

be selected from the data base under simple

instructions from the standard software package and H
the time taken to preduce that data will obwiously :
vary in preportion to the size and complexity of the
seletion task specified.

Users will also be able to write their own data
selection routines in basic, assembler or machine
language to specify selection of particular series
of ionogram data, which is stored on the hard disk
system.

The system 1s based on the popular 6502 and 2-80
microprocessor designs and most circuit maintenance
is simple and straightforward with readily available
components. Hard-disk systems are highly reliable,
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but are also highly specialised systems where service -/ .

is concerned. It is most advisable, therefore, to autetrace T

ensure that all Data Bases are 'backed up'. There is )

an optional Backup system for the KEL-47 and this ; Privbtbi
"o MUF: 20.T MHZ

requires the use of a VCR or Video Cassette Recorder.

The KEL-47 Central Processing System consists of
the following:

5 - 1/4" Floppy Disk Reader

20 Megabyte Hard Disk Storage System

Microprocessor Controller with Keyboard and VDU AUTOSCALING for RELATIVELY QUIET IONQGRAM
Opticnal Printer with Graphics capability. GOUSE BAY 18 MAR 1833 11:00 ABT
Software Package designed to ..Store 100,000
Lonograms Figure 1
..Print Monthiy
Reports

.. Print Monthly
Graph Data for 6
Parameters
..Recall Limited
Series of Data
Softward Expansion capability, User Programmable
.. Terminal Communications capability (KEL.47 to
KEL.47), if both are suitably configured. Note
KEL~46 ko KEL.47 Communications capability is
also possible, with proper compatible con-
figuration of each system.

For further information on these products centact

¥EL, Aerospace Pty. Ltd., 12, Bremnan Close, Asquith,
N.S.W. 2078, Australia,

14,
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9, THE DIGISONDE 256 - Additional Features

by B.W. Reinisch, University of Lowell,
Massachusetts. U.5,A.

The brief summary of specifications listed under item
6 of INAG 38 was limited in extent and did not
mention two features of the Digisonde 2563 (1)
fully automatic ionogram scaling and true height
calculations, and (2) spaced-aerial Doppler-drift
measurements. I would like to add the following
brief description of these features.

Automatic Real Time Tonogram Scaler with True Height
A.R.T.I1.8.T.

Since March of this year, Air TForce Geophysical
Laboratory's sferics Observatory (J. Buchau, AFGL,
Hanscom AFB, Bedford, Massachusetts) has been
equipped with the new ARTIST which was developed for
the Digisonde 256. The ARTIST is an 8086/8087-based
data analyser housed in a 10-inch high rack mounted
chassis. Amplitude, phase, incidence angie, polari-
zation and Doppler shift measured in the Digisonde
are analyzed to extract the overhead ordinary and
extraordinary trace even during disturbed ionospheric
conditions (Reinisch and Huang, 1983). The electron
density profile is calculated from the ordinary trace
using the profile-fitting method (Huang and Reinisch,
1982). Some 8000 Goose Bay ionograms have been
automatically processed (Reinisch et al., 1982} and
the results were remarkably accurate. Examples of
the ARTIST's performance under quiet and spread F
conditions are shown in Figures 1 and 2 respectively.

The ARTIST currently scales the following 1B para-
meters: £oF2, foFl, h'F, h'F2, MUF(3000), M(3000},
fminF, £xI, fok, h'E, foEs, h'Es, fminE, fmin, range
spread F, range spread E, frequency spread F,
frequency spread E. Amplitude and Doppler infor-
mation is retrieved; the electron density profile
is given in form of coefficients. The efficient
algorithms can process one lomogram every minute.

A measure of performance is the success rate of
scaling foFl and foF2 within 6.5 MHz, namely 967 and
94% in spite of the fact that Goose Bay (64.6°N
geomag.) ionograms show spread~F more than 50%Z of
the time.

All output data, inciuding the h'(f) traces, are
stored on magnetic tape. For four icnograms per
kour, one tape will store one-half year of data.

A subset of data is printed on a 300 baud (or faster)
printer (local or remote through telephone lines).
Another RS232 port is available for a dial up
telephone data set, Program control of the ARTIST
(and the Digisonde) via the same telephone lines is
provided, Output data can alsc be stored on one of
the twe available floppy disks. But this is not
recommended since floppy disks have ne proven record
as a rveliable archiving medium, and few computer
centres can read them.

15.
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The method of converting the Doppler shifts of gt s 4
signals received on spaced antemnna inte ionospheric SR RN ST Tkl S ¥ RE N
drift measurements was described by Pfister {(1971) ° LS PR T L VAT LT I DRI S S RPN 0
and by Bibl et al. (1975). When the Digisonde g R i R s
s s . R Z
operates in the drift wode (Bibl and Reinisch, 1978; ¢ - @
Bibl et al, 1982) in between ionograms it measures B oS o FERE =
the complex spectrum (amplitudes and phases) for each B S o N | SN R T
antenna signal. In general, the measurements are - <=
done with three suitably selected sounding g" RS A RN RV A
frequencies to probe different heights. Sky maps coaad L AN T B

of the ionospheric reflection points are obtained
by cross-correlating the spectra from the different -
antennas. Each drift measurement is made within 9 é— -------- R R IEEERER
or 18 seconds, and a sequence of measurements is ®
dispiayed in one sky map. Fig. 3 shows a composite AZIMUTH
sky map for Doppler-drift measurements on 3.0 Miz in L QANGE (KM) = 200 + 19X
Coose Bay on 26 January 1982, 20:18 AST. The map @, WHERE X = 0.1,Zr.. o SiReBrhe-
on the left of Fig.3 gives the location of the re- .
flection points for measurements 0, 1, 2 and 3.

The map on the right shows the Doppler frequencies
for each reflection poimt in units of one—eighth

of one Hertz. The best fit velocity vector is
calculated for each sky map. Fig.4 (Dozois et al.,
1983) shows results for an ll-hour period of drift
observations at Goose Bay, on 26/27 January 1982.

Fig.4 F ~ REGION DRIFT
DIGISONDE GBSERVATIONS AT GOOSE BAY, LABRADOH
2G/27 JANM B2 18 TO 05 AST

16.
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10. RESOLUTIONS

The following resolutions by internaticnal
organisations have been received by INAG and may
be of interest to INAG readers

a) ICS4 Resolution on World Data centres

The 19th General Assembly of ICSU held in
Cambridge, U.K,, from 13-17 September passed the
following resoluticn on the World Data Centres:

Aware that in 1982 the system of World Data Centres
in geophysics and solar-terrestrial physics cele-
brates its 25th anniversary;

Noting that the data collected by the World Data

Centres during the past 25 years contain the results

of observations from a world network of stations

in a wide range of scientific disciplines,

from international and national expeditions to remote
regions of the globe including Antarctica, from

ocean research vessels, and from space prohes in

the near~Earth environment; and that these data

were the source of many important discoveries in the 17,
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fields of planetary geophysics and solar-terrestrial
physicsy

Noting further that many countries have sent large
sums to finance observations the results of
which are now stored at the World Data Centres

and made generally available to the world scientific
community; and

Recognizing that the principles underlying the
activities of the World Data Centres and the
relations these activities have established among
national scientific communities are a demonstration
of the great progress achieved in international
co-operation ameng scientists;

Thanks the ICSU Wational Members in the USA,
USSR and other countries for arranging the
facilities necessary for maintaining the operation
of WDCs A, B, and C; and

Recommends that scientists within the ICSU family
who have not availed themselves of the services
affered by the World Data Centre system establish
contacts with the system and with the ICS5U Panel
af World Data Centres.

CCIR Resolutions - Routine Ienospheric Sounding

Considering

(a)  that the routine observations from the exist-
ing ground-based ionoscnde network tegether

with satellite and obligue sounding programmes

provide the bases for continuing improvements

in both long and short-term iomospheric predictions;

(b)  that the increasing importance of space

research and Earth-space communications will
require continued collection of such information,
derived as a matter of routine, together with
possible increases and changes in the guantity and
nature of the informationi

(¢}  that URSI Commission G has formed an

Ionospheric Network Advisory Group (INAG)
wvhich is responsible for advising ionospheric
sounding stations om scientific questions and for
advising URSI on questions concerning the network
as a whole.

Ts unanimously of the opinion that administration

should make every effort:

1. to continue the operation of the icnosonde net—

work, which as of 1975 consisted of 160
stations, and the interchange of basic data, for
which there is much demand, through the World Data
Centres;

2. te establish new ionosondes at, or transfer
existing ionosendes to, places recommended

by the CCIR in fulfilment of Study Programme 26C/6

or to support the organizations responsible for new

and relocated ionosondes;
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3. to consult URSI (INAG) on all questions relating
to the establishment or eclosure of stations

in the icnosonde network and proposed changes in

the programme of operation or analysis of the

ionograms;

4.+ to support the work under Study Programme 26C/6

concerning the use of ionospheric data from
satellite programmes and to explore the use of such
data as are now available at the World Data Centres,
for iconospheric predictions.

Note - The Director, CCIR, is requested to transmit
the amended text to the International
Union for Radio Science (URSI) The International
Union for Geodesy and Geophysics (IUGG), the Special
Committee for Bolar-Terrestrial Physics (BCOSTEP)
the Scientific Committee for Antarctic Research
(SCAR) and the Committee for Space Research (COSPAR)
for comments.

Improvements in the world-wide ionospheric observing
programme for numerical mapplng purpose

Considering

a} that the present world-wide network of ground-

based ionosondes, operating regularly and
participating in the world-wide interchange of data,
is far from ideal for predicting propagation within
and through the ionosphere

b) that regular satellite observations could be
used in ionospheric numerical mapping, but

- at present, satellite soundings are notl
conducted often enough in certain regions to
permit accurate deduction of median values of
foF2 and hm H

- at present,a¥he nunber of satellite telemetry
stations is seriously limited;

¢} that other regular ionospheric observations
could be used in ilonospheric numerical mapping,

Unanimously decides that the following studies
should be carried ocut:

1. the identifieation of geographical areas within
which, for either long or short~term pre-
dictions.

- the instaliation of at least one fixed ionosonde
would provide a significant and necessary
improvement

- the actual density of fixed ionosondes working
on a routine basis is more than adeguate;

2. the practicability of incorporating, in the
work of numerical mapping ilomnespheric
observaticens from satellites, when they are
made on a regular basis:

- by comparing soundings from above, within
and below the ionosphere, to determine whether
any systematic errors are presgent due to
interference, horizontal electroa~density
gradients, or non-vertical paths;
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- by identifying reglons where additional telemetry
stations would make improved coverage possible;

3. the possibility of improvement in the work of
numerical mapping by incorporating lonospheric
data derived from chservations of airglow, cbser-
vations from oblique incidence sounders, (including
highly directional back-scatter sounders), and other
techniques when they are made on a regular basis.

Note 1. The Director, CCIR, is requested to transmit
this text to the International Uniom of

Radio Science (URSI) and the Special Committee for

Solar-terrestrial Physics (SCOSTEP) for comment.

11. LOW FREQUENCY TONOGRAMS

by A.S. Rodger, British Antarctic Survey,
0K,

There has been some discussion in recent TNAG
bulletins (INAG 39,p.11-12 and the references therein)
about traces in the vicinity of and below the electron
gyro~freguency. Miss Irene Brophy of Worid Data
Centre-A in Boulder, kindly supplied a selection of
ionograms from Peint Argueilo (369N, 2399E). This
abservatory is loeated in a natural depression.

The surrounding hills screen the observatory very
effectively from medium wave radio interference,
allowing the traces below the gyro frequency (1.2Miz
te be cleariy seen.

In the first sequence from 17 April 1965, three
ionograms are shown for 2100,213C and 2200 LT,
together with line drawings for two of these

on which some of the traces have been identified.

At 2100 there is a normal E region o-mode trace
extending from about 0.4 MHz to 0.7 Miz with

a virtual height of 130 %km. The trace extending
from about C.4 MHz to about 1.1 MHz for a virtual
helght of 230 km 1s a z-mode trace for the F-region.
Two peints of interest regarding this trace are that
it becomes progressively weaker as the frequency

increases. The other point is that this Z-trace
shows no group retardation in the vicinity of fol
(0.7 ¥Hz). This is, therefore, different from the

picture given in Fig. 1.5, and the explanation for
this is given by Piggott in INAG 39, p. 11-12
which discusses the effects of thick and thin
o-mode layers on the group vetardation of the
z-trace. The normal E region o—mode echo and

the corresponding low frequency end of the F-trace
(o—mode) show little group retardation; thus in
this case the normal E region has the effect on the
z-mode echo of a thin layer.

Thirty minutes later (2130 LT), foE has fallen
from 0.7 MHZ to 0.6 MHz but an E2-layer has
formed. TFor the o-mode echo h'E2 is about 250 Km
and foE2 is 0.9 MBz. The ionogram of 2200

is much clearer but sheows basically the same pattern,
with both normal E (foE= 0.6} and E.2 layer (foE2 =
0.9 MHz) still present. The line drawing of all
ionecspheric echoes also shows each layer labelled.
On this occasion, the z-mode echo of the F-layer
shows very significant additional group retardation
in the vicinity of foE2, but again no group
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retardation results from the presence of the o-mode
normal E echo. The slight turn up at the low
frequency end of the Fz trace is due to the
presence of the E2. layer,i.e. fzE2.

The final example of low frequency ionograms is

for 0330 L on 18 April 1965. This ionogram shows
very many similar features to that of the preceeding
night, however, it does show the z-mode F trace
between the frequencies foE2 and fzF2, i.e. between
1.0 and 1.75 Myz, .This is particularly rare and the
trace is mnormally very weak. The lonogram pattern
at 0330 is very similar to that of Fig.1.5

UAG-23A except that the additional group retardation
of the z~mode echo is at foB2 rather than foE.

These ionograms from Point Arguello show some
excellent low frequency traces and illustrate clearly
the effects of both thick and thin traces of o-mode
echoes on the group retardation of z-mode traces
below the electron gyro frequency.

20.

12, TONOGRAM INTERPRETATION MEETENG

Mulles Davy and A. Bourdila of the Centre Natiomal
d'Etudes des Telecommunications {CNET} France
visited British Antarctic Survey on 26 - 27 May

to discuss ionogram interpretation with W.R. Piggott,
R.W. Smith and A.5. Rodger, They provided some
fascinating ionegrams particularly from La Reunion
(21°5, 55%E) which opened in October 1981,

Some sequences cleariy showed the effects of

particle precipitation at these low magnetic
latitudes, a point which our Chairman has

emphasised in recent INAG bulletins.,  Extracts

from these sequences will be reproduced in subsequent
bulietins and INAG is grateful to our French
colleagues for providing such interesting

ionograms for discussien.

13. INTERPRETATION QUERY REGARDING
THE SCALING OF fmin AT NTGHT

by R.W. Smith - World Data Centre - €l for Solar

Teyrestrial Physics.

Some recent night-time ionograms from South Uist
have shown a clear x-trace affected by retardation
and absorption in the vieinity of the gyro-frequency.
The o-trace has been completely obliterated by
broadcast station interferemce. What is the recom-
mended value for fmin and hence of foEs and fbEs
when no Es present?

Chairman's reply. In this case, £ min for the

o component must be equal to or less than fmin
for the x-component.
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If there 1s a gap between fmin x and the inter- French and are starting work inm these fields
ference in which o-traces would normally be as a result of the special efforts of the World
expected, the best value would be fmin numerically Communications Year 1983. (INAG 36 p.2.)

from the interference boundary with letters ER

not ES. The value is unknown because foF2 has

decreased too far to be observable. Most

operators would give (fmin x) ES which is
acceptable but misieading in that foEs would have
been observed if it had been present above (fmin)
EE. 1 do not think that the difference is of much
consequence since foEs is usually much below (fmin}
EE in such cases.

14, PUBLICATIONS OF INTEREST TC THE V.I. NETWORK

In recent years there have been a considerable
number of publications in the scientific literature
and in special reports on points of great interest
to the V.I. community, e.g. ray tracings through
theoretical models to match ionograms, structure

of E8 by incoherent scatter etc. It is not
possible for INAG to organise a literature search
or review but we would be willing, as an
experiment, to publish references submitted either
by authors or readers who feel that a particular
paper should be drawn to the attention of the INAG
communi.ty. As an example, INAG has received a
paper entitled "Interpretation of ionograms in the
vicinity of the dayside auroral oval by ray
tracing" from P, Hpeg and E,Ungstrup., This

paper to be published soon in Radio Science describes
some theoretieal ray-tracing studies for which
there are significant spatial gradients in electrom
concentration. The authors use these studies to
interpret some patterns of traces recorded in the
auroral oval but their results are generaily
applicable to any region where gradients occur
including low latitudes,

15. BOOK REVIEW

Propagation des Ondes Radioelectriques dans
L'Environnerent Terrestre

by L. Beithias

This little book, published by our French
colleagues in CNET, is essentially a guide for
radio engipneers concerned with the establishment

and operation of radie wave links. The author,

a Chief Engineer at CNET, is primarily interested
in troposphere propagation and this field, whichk
forms the main body of the book, is exceptionally
well explained with numerous graphs, diggrams etc.,
to simplify the engineers' solutions of propagation
problems.

Ionospheric propagation is discussed in Chapter 9

and the main prediction methods briefly described,

but the space allowed (37 pages) is rather

inadequate. However, it is a fairly good intro-

duction to the French and CCIR techniques with

useful (but not complete) practical references.

Appendix 1, on the probability laws used in

propagation, is very clear and collects and contrasts

the different distributions usually found in practice.
. This will be particularly useful for those involved

ir finding preblems, Tropospheric and ionospheric

forward scatter are well discussed. The book

should be particularly useful to those who read 21.




FIRST AGREEMENT SIGNED ON JOINT ESA/TSAS/HASA
INTERNATIONAL SOLAR-TERRESTRIAL PHYSICS PROGRAM

On Sept 27-28, NASA hosted a preparatory meeting of
representatives of the European Space Agency (ESA),
the Japanese Institute for Space & Astronautical
Scltence (IS5AS}, and the National Aeronautics &
Space Administratlon (NASAY. The objective of the
meeting was o consclidate earlier discussions info
an actlon plan for Integrating proposed missions of
represented agencles Iinto & Jjolnt International
Solar~Terrestrial Physics (I1STP)} program concen-
trated on space techniques. The report of +this
meeting provides Information on science emphasis
and timelines for satellite launches and may form a
basls for planning added Jolnt space programs and
for coordinating ground-based, rocket, and airborne
campalgns ~- see diagram below.

At the Williamburg Economic Summi+t, commitment was
made to International cooperation in planning space
programs. This 1s realized In part by the charges
which were the focus of the recent meeting, namely:
{1) Evaluate and prioritize solar-terrestrial re-
search objectives of the International community
for the late 80's and early 1990's; and (2) Review
STP programs within ESA, 15AS and NASA to formulate
a strategy for an 1STP effort based on space tech-
nlques, to present it for approval by relevent ad-
visory committees and to seek Implementation by +the
pertinent space agencies.

Science obJectlves are summarlzed from +he US NAS
CSSP/55B's "Kennel Report™ (1980) and are outllined
under: Solar Physics; Physics of the Hellosphere;
Magnetospheric Physics; Upper Atmosphere Physics;

Six satellite missfons are !lsted for ISTP as shown
below with new starts beginning Tin
faunches beginning In mid-1989 and continulng cper-
ation through the mid-90's.
would get a much needed solar wind monitor In orbit
+to support the Iaternational Solar Polar Misslon
and continue to provide solar energy input baseiine
measurements during the I57P pregram. Recommended
missions briefly abstracted here are:

WIND: at least two years In double lunar swingby
orbl+ to 250 Re with opticnal shift to tight
halo orbit around the Sun-Earth L1 point.

EQUATOR: 3x12 Re orblt 1o measure thermal and ener~
getic plasma from plasmasphere or forced
by solar wind.

POLAR: polar orblt at 1.5%B Re measurlng plasma in
and out flux in dayside cusp, polar caps,
and aurcoral zones.

TAIL: double tunar swingby orblt on nightside to
250 Re for 1 year to measure plasma flux in
and out response to solar wind variation, and
7%x20 Re equatorial orbit o study middle mag-
netosphere dynamlcs. .

SOLAR: lagrangian (L1} halo orblt at 266 Re to
measure dynamics Jn solar corona, accelera-
tion of solar wind, solar oscillations, and
solar wind parameters for correlative study.

MULTIPOINT: 4 spacecraft with polar orblt and 20 Re

and general STP. Ongoing missions are identifled apogee for 3-D plasma turbulence and small
which address some of these obJectives but The pro— scate structure studles In key Interaction
posed ISTP will be In additlion and will consollidate regions, e.g. bow sheck magnetopause, cusps,
a number of major missions still In planning. boundary layers, and +all plasma sheet.
{STP PROGRAM TIMEL INE
SATELLITE SYSTEM Y86 B7 88 89 S0 91 92 93 94
LUNAR SWINGBY TO 250 Re
WIND (NASA) Baseline solar wind - —— - >
Prime FSPM frmm e ———— }
AEQUATOR 3 x 12 Re
EQUATOR (NASA} Solar Wind - Ring Current {- - >
APOU\R 1.5 x 8~12 () Re
POLAR  {NASA) | nner Magnetosphere Dynamics | >
TAIL TO 250 Re
TAIL ({1SAS) Global Plasma Flow & Storage frrm o
Mid-Magnetosphere Dynamics g | >
EQUATOR 7 x 20 Re
SOLAR  {ESA) Solar Interlor/Surface/Corona Dynamics Ji L1 HALO
Jo

Sotar Activity - Solar Wind Correlatlions

MULTIPOINT (ESA)

Magnetospheric Plasma Micro/Macro Turbulence
Cusp/Polar Cap/Auroral Zone Dynamics
Magnetospheric Boundary Layers & Shests

APOLAR 2 x 20 Re
I >

For further Information sbout the staitus of the developing 18TP contact: Dr. S.D. Shawhan, Code 5T7~5,
NASA Headquarters, Washington, D.C. 20546, USA.

22,

late 1985 for .

The earilest misslon .
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International Geophysical Calendar for 1984

(See other side for information on use of this Calendar)
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Observatien Day and Coordinated
Tidal Observation Day

NOTES:

L. Days with unusual meteor shower actlivity are: Northern Hemisphere Jan, 3, 4; Apr 21, 22; May 2-5; Jun 812, 27-20; Jui 27-29; Aug 10-
13; Oct 18-22; Nov 2, 3, iT: Dec 1215, 21, 22, 1984, Southern Hemisphere May 2.5; Jun 812, 20, 21; Jul 26-30; Oct 19-22; Nov 2, 3, 17; Dec 57, 12-
13, 1984,

2. Middle Atmosphere Program {MAP} began 1 Jan 1982 and ruas through 1985,
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EXPLANATIONS

this Colender conlinues the series begun for the IGY yeers 1957-
58, and is issued onnuolly fo recommend dates for solar and
geophysical observations which cannot be carried out conlinuously
Thus, the amount of observetionsl dute in existence tends to be
lorger on Colendar days. The recommendations on dote reduction and
especiafly the llow of data to World Dota Conters {WDCs) in many
instances emphasize Calendor days. The Calendar is prepared by the
International Ursigram and World Bays Service (EUWDS} with the
advice of spokesmen lor the vorious scientific disciplines. For grecter
detail cencerning explongtions or recommendalions your attention is
called to information published periodically in IAGA News, 1UGG
Chronlels, URS) Informaution Bulletin or other scienlific journals.

The definitions of the designeled days remain as described on
previous Colendars. Universal time (UT) is the standard time for alt
world doys. Regular Geophysical Days {RGD} are eoch Wednesday,
Regulor World Days (RWD) are three consecutive doys each month
{alwoys Tuasday, Wednesday and Fhursday near the middle ol the
month). Prlority Regular Workd Doys {(PRWD] cre the RWEB which
fall or Wadsnesdays. Quarterly World Days (QWD) are one day
coch quarler and are the PRWD which foll in the World Geophysical
Intervals {(WGi). The WGI cre fourleen cansecutive days in gach
season, beginning on Monday of the selecled month, and nermally
shilt tram year to year. in 1984 the WGI will be February, May,
August and Noevember.

The Soler Eclipses cre. Moy 30 (annular} beginning in the
equaterial Pacific Oceon, crossing Mexica, S8 United States. Atlontic
Qceon and ending in N. Alrico (the partiel zone ranges from NW
5. America to arctic Canada, Greenland, Scendinavia}; November 22-
23 {total} beginning in New Guines, crossing rorth of New Zealond,
and ending wesl of Chile {the partiel rene includes the Fhilippine
Islands, Australia, indonesia, wes! Antarctica end the extreme south
ol §, Amarice).

Moteor showers (selecied by F.M. Millimen, Otowa) include
importent visual showers and clso wnusuol showers cbservable
mainty by redic and rador technigues. The dates for Morihern
Hemisphere meteor showers are: Jan 3, 4 April 2§-22; May 2-5; Jun
8-12, 27-29; Jul 27.29; Aug 10-112: Qct 19-22; Nov 2, 3, 17 Dec 12:13,
21, 22, 1984, The dates for Southern Hemisphere meteor showers are
May 2-5; Jun 812, 20, 21: Jul 26-30; Oct 19-22; Nov 2, 3, 17; Dec 5.7,
12-15, 1984. Mole thot 1the meteor showers that come in the first weoek
of May and the third week in October are of particulor interest
{iregments of Halley's comet) becouse of the oppracch of Holley's
comet in 1986,

The occurrence of unusuaf soler or geophysical conditions is
annpunced or forecest by the IUWDS through vorious iypes ol
goophysical "Alerts" {whith are widely distribuled by felegrem and
redio broodecast on ¢ current schedule). Stratospheric wormings
{STRATWARM} are also designeted. The meteorological tefecommuni.
cations nelwork coordinated by WO carries those worldwide Alerts
once daify soon ofter 0400 UT. For definitions of Alerts see WWDS
“Synaptic Codes for Solor and Geophysicol Dala, Third Revised Edition
1973" and its emendmerds. Retrospective World Intervals ore
selected ond announced by MONSEE and elsewhere to provide
additionol analyzed daota for particular events studied in the IC5U
$cientific Commiten on Solar-Terrestricl Physics {SCOSTEP) programs

RECOMMENDED SCIENTIFIC PROGRAMS
PLANNING EDITION

{Tho following malerinl was reviewed in 1983 by spokesmen of 1AGA,
WO end URSI as suviteble for coordinoled geophysicot pregrams in
1984.)

Alrglow and Aurora Phenomens, Airglow and ouroral vbsery
alories opercte with their full capecity around the New Meon periods
However, for progress in undorsfunding the mechanism of inter alia,
low latilude aurora, the coardinated use of oll aveiloble techniques.
eptical ond rodio, from the ground ond in space is required. Thus, for
the airglow ond aurora 7-doy periods on the Calendar, ionesonde,
incoherenl scatter, special satellite or balloon observations, etc., are
especiclly encouraged. Periods of approximately two weeks’ duration
centered on the New Moon are proposed lor high resslution of
ionpspheric, aurorol ard mognetospheric obsorvations al  high
latitudes during northers winter.

Atmospharic Electriclty, Nelconlinuous measurements and
dala reduction for continzous measurements of simospheric electric
current density, field. conductivities, spoce <harges. ion number
densilies, icnosphere potentials. condensation nuclei. aefc; both at
graund o5 wel! as with rodissondes, gircreft, reckets: should be done
with first priority on the RGP sach Wednesday. beginning on 4
Janyary 1984 at 1800 U7, 11 Janyory af 0000 UT, 18 January of 0600
GT, 25 January al 1260 UT, elc, {heginning hour shifts six hours eceh
waek, bul is ofways on Wednesday). Minimum program is of the
samae time on PRWD beginning with 18 January at G000 UT. Deic
reduction for continuous measurements should be extended, il
possible, to cover at feast the fuli RGD including, in eddition, at leas!
& hours prier to indicatod beginning time. Measurements prohibited
by bod weather should be done 24 hours later. Results on sferics and
£LF gre wonted with Hrst priorily for the some hours, short-period
macsurements centered around the minutes 3550 of the hours
indicated. Priority Weoeks are the weeks which contain o PRWD;
minimum prierity weeks ore the ones with a QWD. The World Date
Cenire for Atmespheric Elecizicity, 7 Korbysheva, Leningrod 134018,
USSR, is the collection point for data and infarmation on measyre-
ments,

Geomugnetic Ph . it hos olwoys been o leading
printipta for geomegnetiz observetories thet operations should be as
conlinuous as possible and the greal majarity of stations underlake
the same program without regard lo the Cofendar,

Stations equipped for moking magnetic observations, but which
cannot carry oul such abservalions ond reductiens on o conlinuous
schedule are encouraged o corry ou! such work of teas) on RWD fend
during times of MAGSTORM Alesn).

(October 1983

lonosphosic Phenomeno. Special atlention is conlinuing en
particular  gvenls which conna! be torecast in advance with
reesonabie certainty. These will be identified by Retrospective World
Intervels. The importance of obtoining full sbsorvatione) coverage is
therelore stressed even it it is possible 1o anglyze the detciled data
only for the chosen events. In the case of verticet incidence sounding
the need to obtain gquarler-hourly lonograms at as many slotions as
possible is porticulorly siressed and takes pricrity over recommende-
tion {a) below when both are not practical.

For the vertical incidence (V1) sounding program, the summary
recommendations are: {a) oll stations should make soundings at least
every quarter hour. Stations which normally record at every quarler
shouid, if possible, record more frequently on RWBs, particularly at
high latitudes; {b) ofl stations ore encouraged to make {-plots on
RWDs; 1plots shouid be made for high latitude stotions, and tor se-
called “representotive” stotions at lower latitudes fer oil days (ie.,
including RWDs ond WG] {Continuous records of ionospheric
parameters ore acceplable in place of f-plots of temperate and Jow
latitude stations): (¢} copies of hourly ionogroms with oppropriote
scales for QWDs are 1o be senl to WDCs; {d) stations in the eclipse
zone and its conjugofe area should toke continyous observations on
solor sclipse days and special observalions on adjecent days. See alse
recommendations under Airglow and Aurora Phenomena.

For incoherent scattor cbservation program, every elloet should
be mado 1o obtain meosurements at fecst on the Incoherent Scatter
Coordinated Cbservation Duys. ond intensive series should be
cttempled whenever possible in WGis or the Alrglow ond Aurora
Pericds. Give Apr 4, Jul 25 and Dec 19 lower priority if you must
compensate for the extended J-day perieds in Jan, Jun 1984, and Jan
1985, The need for colialeret VI observations with not more than
quarter-hourly spacing al leest during all gbservelion periods is
stressed. Dr. M., Boron (USAL URSI Working Group G.5. is
caprdingling special programs.

For the ionespheric drift or wind meaosurement by the various
rodio techniques, cbservalions are recommendad to be concentrated
on the weeks including RWDs,

For traveling ionosphere disturbances propose special periods for
ceordinaled measurements of gravily waves induced by magneto.
spheric activity, probably on sefected PRWD and RWD.

For the ionospheric abserplion program half-hourly observations
are made at least on oll RWHs ond holf-hourly 1abulations sant to
WDCs, Cbservations should be continuous on solar eclipse days for
stalions in eclipse zono and in 15 conjugale arca. Special efforts
sheuld be made to obtain daily obsorpfion measurements ot
temperate latitude stotions during the poried of Absorption Winter
Ancmaly, particularly on days of chnormally high or gbnormelly fow
absorption  (gpproximately Oclaber-March. Merthern Hemisphere:
April-September, Southern Hemisphera}.

For back-scatter and forward scotter progroms, chservations
shoufd be made and analyzed on all RWDs ot lgast.

Far synoplic obsarvations of mesespheric (D regian) electron
densities, seversl graups heve agreed on using the RGD for the hours
aroynd noon.

For ELF noise measuremants involving the earth-icnosphere
cavily resononces any special effort should be concentrated during
the WGIs.

It is rocommended thal more intensive observations in aoll
programs be considered on days of unusual meteor activity.

Mateorology. Porticulor efferts shouid be made fe casry out on
intensified progrom on the RGD — aach Wednesday. UT. A desiroble
gonl would be the scheduling of meleorclogicol rocket sondes, ozone
sondos ond rodiometer sondes on these doys, legether with
maximum-altitude rewinsande ascents ot beth 0000 and 1200 UT.

During WG ond STRATWARM Alert Intervols, inlensilied
progrems ore olso desireble, preferably by the implementation of
RGD-type progroms {see above) on Mondays and Fridays, os well as
on Wednesdays,

Middle Atmosphere Program (MAPE, MAP runs from 1 Jenuary
1982 through 1985, Technigues for cbserving the middle otmosphere
should concentrote or tenler thelr observotions on the RGDs, PRWDs,
and OWDs. It is recommended thal observing runs fer studies of
planetary woves and tides be of least 10 doys centered on the PRWOs
and GWDs. Non-tontinuous studies of siratosphoric wermings and the
offoets of geamagnetic aclivily on the middle almosphere must be
initicted by STRATWARM and MAGSTCRM aferts, respeclively. For
more defail see the “Recommended Scientific Progroms” on the
reverse of the Middio Atmosphere Dynomics Calendar for 1984,
which will be published as o special adition of the IGC for 1984,

Sclar Phenomena, Observaiories making speciolized siudies of
solor phenomeno, perticularly using new or complex techniques, such
that continuous observation or reporting is impractical, are requested
1o make spacial efforts 1o provide te WDCs delo for Solor eclipse
doys, RWDs and during PROTOM/FLARE ALERTS. The atteation of
thase recording sclar noise specira. solar magnetic fields ond doing
spacializad optical studies is perticuiorly drawn to this recom-
mendelion.

Space Rescarch, interplanetary Phenomena, Cosmic Rays.
Aeranomy. Sxperimentars should toke into account thot obsarvetion-
al elfort in other disciplines tands to be intensified on the days
morkad on the Calender, and schedule bolloon end rocket experi-
ments accordingly ! there ore no ather geophysical recsons for
choice. In perticylar #t is desirabie 1o make rockel measurements of
ionaspheric charocleristics en the some doy at as many locations as
possivle; whare feasible, experimenters should endeavor te lauach
rockots 1o monitor af leas) normal conditions on lhe Quarterly
World Doys (WD) or on RWDs, since thase are also doys when
thare will be moximum supporl from ground observations. Alsa.
spaciel eflorts should be moede te ossure recording of lelemairy on
QWD ond Alrglow and Aurora Perlods of experiments en sclellites
and of experiments on spocecralt in orbit arcund 1he sun,

For URSIFIAGA Coordincted Tidal Cbservalions Progrom (CTOP}
contoct Dr. R.G. Roper {USA) for the 1984 Colendar.

The Internetionul Ursigram and World Days Service {IUWDS) is o permaneni sciantilic service of the international Union of Radio Science {URSI),
with the participotion of the International Astronomical Union ond the International Union Geodesy and Geophysics. IUWDS cdheres so the Federstion of
Astronomicat and Geophysical Services (FAGS) of the inlernational Council of Scientific Uniens (ICSU), The IUWDS coordinates Ihe internotionel aspects of the
world days progrom and ropid data inlerchonge.

This Colendar for 1984 hes been drown up by H.E, Cofley, of the IUWDS Steering Commiitze, in close associntion with A.H. Shopley, member of MONSEE
of SCOSTEP, and spokesmen tor the vorious scieniific disciptines in SCOSTEP, IAGA ond URSI. Similar Colendars hove been issued annueily beginning with the
\GY. 1957.58, and heve been published in vorious widely available scientific publications,

Published lor the International Councit ol Scientific Unions and with tinencial assistence of UNESCO.

Additional coples are availablo upon raquest to IUWDS Chalrman, Dr. P. Simon, Ursigremmas Ohsorvatoire. 2190 Meudon, France, or IUWDS Sacrotary
for World Days, Miss H.E, Coffey, WDC-A for Solor-Terrostriol Physics, NOAA, E/GCL, 315 Broadway, floulder, Colorado 30303, USA.
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