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[. Special Notice
added by: J. Virginfa Lincoln, Director WDC-A for STP

As of this time it is uncertain that the Solar-Terrestrial Physics Division and Data Studies Division
of the National Geophysical Solar-Terrestrial Data Center of the Epvironmental Data and Information Service
of the National Oceanic and Atmospheric Administration will continue beyond the end of September 1981,

This of course means the collocated World Data Center A for Solar-Terrestrial Physics (WDC-A for STP) as
well. This is part of the major proposed U.S. Federal Government personnal and budget reductions. 7This
information is being shared with you before the Final dectsions are reached since new arrangements may be-
come nagessary jor the submission of your data to the World Date Center sygtem. We shall keep you informad.
It would alsc mean that some other group would have to undertake the preparation of the manuseript and
printing of these Bulletins. WDC-A for STP has been happy to have provided thase services to the worldwide
jonospheric community since 1$70.

11, Chairman's Introduction

by
4. R. Piggott, Chairman

This is the last INAG Bulletin you will receive in time to give a considered response to the HYRSI
General Assembly at Washington, August 10-19th, 1987. This meeting is especially important for the
future of INAG.

We have to decide:

(a} Should INAG continue for another three years?

(b) 1If so, who should be Chairman and who Secretary?

{c) Should the Bulletin be continued and if so, how is it to be financed and produced?

These matters have been discussed in Bulletin 32. Plemse brief your delegates on the action you prefar

remembering that the easiest sclution e to dissolve INAG. IFf wou canmot do th please write to the
Chalvman De. W. R. Plggott, 21 Hillingdon Ed., Uxbridge, Middiescx UB10 CAD, U.K. as soon as possible so

-

that he can bring your views o the attention of the URSI.

For those who witl be in Washington before the opening of LRSI, the Chairman will be available to lead a
discussion on High Latitude pheronmena on Saturday, August 8. Bring as many ionograms to illustrate your points
as possible. If time allows and suitable contributions are present we would alse like to have a discussion on
Low Latitude ionograms. As always the Chairman would like to see fonograms which have given you problems. This
will be held on Saturday, August & and can be continued on Sunday, August ¢ 1f this is wanted by any participants.
The time and place of the INAG meeting during the Assembly will be announced at the Assembly.

The Chairman will be available at the beginning of the IAGA Scientific Assembly August 3-5 in Edinburgh
so that those who are attending IABA and will, therefore, not be able to attend URSI will have an opportunity
to express their view, discuss High and Low Latitude problems and raise any other probiems. Details will
be available at the University of Edinburgh. There was not enough support to justify a pre-IAGA meeting.
INAG cannot operate effectively uniess it is kept in touch with the current problems at the stations and the
changing needs of the scientists and engineers who use the data. Experience shows that meetings are the
best way of solving this problem but they are only effective if those attending have been adequately briefed.

Since there are often considerable delays between the dates when stations operate and the dates when
the data are available in the WDC's, it is very difficult to get an overall picture of the VI network.
Instrumental difficulties sometimes result in a gap in the data and the WDC's are seldom informed whether
this s likely to be temporary or not - often the Administration involved does not know how iong the
probiem will take to solve. Please send details of your metworks pia Yyour representative — it i8 very
useful to the users to have wp-to-dare statemente about which stations are working, which temporarily
closed, which will be stavrted in the near future and which have definitely ciosed. In general the network
appears to be in reasonable shape with the number of new stations contributing data almost in baTance with
the number of stations ciosed. Unfortunately most of the closings are of stations which have had fong
sequences of data s¢ that it is getting more and more difficult to wenitor long period changes in the
iorosphere and on the Sun. This point will need your consideration before the General Assembly. Develop-
merts in digital icnosondes have aroused new fnterest in the use of fonosondes for research purposes with
sufficiently broad participation to justify the setting up of & special working group at the past General
Assembly, IDIG, International Digital Icnosonde Group, Chairman Or, Dudeney (INAG 29, p. 9-32). This will
be meeting at the General Assembly and we hepe that many INAG members will attend., However, there is
much that can be done with simple equipment and existing possibilities in morphological studies can be
exploited even where facilities are very limited. Very few active scientists realize the possibilities
which have not been studied, assuming that & field which has been very active for 50 years will be worked
out. This is certainly not true. There is a need for someong to do the neccssary new analyses and to
publish in the literature - others will then follow the lead if 1t i8 sufficiently novel.

This three year period has found the Chairman exceptionally busy owing to his retirement from the
British Antarctic Survey, and this has had an unfortunate effect an the production of Bulletins. However,
Bulletin 29 was more than twice the average length of a normal bulletin so in effect we have oroduced 6
normal fssues so far.
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However, the number of meetings associated with INAG reported in the Bulletins to the Network has
again reached last period's peak of eight. Overall our activity has been well maintained. As I pointed
out in Bulletin 32, we need evidence that the Bulletins are useful both to convince our sponsors and to
encourage those responsible for preducing them,

I have contributed some notes designed fo draw attention to points which should be discussed at
URS!. The objective is to provoke informed discussion. For exampie most of the examples of cusp
phenomena I have seen can be easily distinguished from other auroral oval phenomena but the High
latitude Supplement suggests that difficulties could arise in some sectors. Are these real?

I would Tike to draw your attention te the Japanese ionogram illustrated training manual, an exerpt
of which is given on p. 19. We need your support to get this translated and published,

It is a great pleasure to publish as appreciation of our Secretary provided by Prof. $ir Granville
Beynon, F.R.S. Sir Granville has been a great JTeader of international cooperation ia ionospheric and
satar-terrestrial physics and needs no introduction.

ITI. Jd. Virginia Linceln

by
Prof. Sir Granviile Beynon, F.R.S.

In the world-wide community of Solar-Terrestrial Physics workers there can be few whe, at some time
or another, have not been indebted to a World Data Centre for assistance with the supply of data and it
can confidently be stated that anyone who has been indebted to WDC-A for STP has almost certainly been
indebted to Miss Yirginia Linceln,

¥irginia Lincoln's life-long career in Sclar-Terrestrial Physics started in 1942 with the U.S.
Kational Bureau of Standards in the field of radio prepagation forecasting and in particular in the fore-
casting of disruptions to HF radio communication by solar and geomagnetic disturbances. Over the years
improvements in forecasts depended increasingly on more complete geophysical data and 1955 saw the siart
of the now famous yellow book series "Solar Geophysical Data". For the guarter of & century that
has elapsed since 1955 Virginia Linceln has been the guiding light and driving force behind this immensely
valuable series of monthly data reports.

The decade 19556-65 witnessed not only two major world-wide cooperative scientific enterprises - the
[GY 1857-58 and the IQSY 1964-65 - but also saw the start of the space age, events which between them
completely transformed the geophysical scene and in particular transformed the scale of geophysical data
preduction, collection and distribution problems. In 1966 Miss Lincoln was appointed Director of the
World Data Center for loncsphere and Airglow at Boulder (later enlarged to become WDC-A for STP) and it
was under her guidance that the activities of the Center greatly expanded to meet the needs of an ever
larger and more demanding community of users.

During the International Years of the Quiet Sun {10SY 1964-65) it was decided te designate retro-
spectively periods of especially interesting STP conditions {Restrospective World Intervals) and in 1967
at an JAGA meetfing in St. Gallen, Virginia Lincoln presented an important pioneer paper in which she showed
what could be accomplished in this direction. At this meeting too she offered to receive, edit and pubiish
data from the whole world STP community for such intervals as might he designated by the responsible ICSH
international committee - {first [UCSTP and later SCOSTEP). This was the beginning of the long series of
UAG Reports published by WDC-A of which perhaps the most notable was UAG-28 a 932 page document covering
the exceptional geophysical events of August 1972, If she had done nothing else this series of special
reports would have long stood as a worthy example of the energy and dedication of Yirginia Lincoln,
However, she has left her mavk with at least two other international publications - the "STP Calendar
Record" and the "International Geophysical Calendar", For some twenty years the STP Calendar Record has
provided a concise and cenvenient summary of the STP events and the annual "International Geophysical
Calendar" (the origins of which go back to the "Interrational Days® of the Second Polar Year of 1932-33)
provides the basis for advance planning of all manner of international short-term cooperative excercises.

In addition to her substantial contributions to geophysical data publications Virginia Lincoln has,
since the earliest days, heen closely involved with the world network of ionosondes. She has been
Secretary of the Ionosphere Hetwork Advisory Group (INAG) for the eleven years since it was first
established by URSI in 1969 and the operating staffs of ionosonde stations the world over owe her a debt
of gratitude for her work in helping compile the 33 issues of the INAG Bulletin which have appeared in
this period.

This short statement does not cover all that Virginia has done for radio and geophysical science -
thus she has long been Secretary of CCIR Study Group VI {Ionosphere Propagation), has been leader of a
IAGA Working Group on Geophysical Indices and has industriously and diligently carried out many other
duties in national and international, governmental and non-goveramental circles. She will be greatly
missed.

In expressing the gratitude of solar-terrestrial physicists everywhere te Virginia it is perhaps not
inappropriate to recall that in 1530 a Lincoln emigrated from Hingham, England and {among other thiags)
founded Hingham, Massachusetts. There were five sons - a certain U.S. President was descended from one of
them - Jeannetfie Yirginia is a descendent of another. It has been said that to mention the nmame "Lincoln”
in American political circies generally conjure up “"Abraham®, but do so in STP circles and everyone knows

that you mean "Virginia"!!
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. [ know I speak for the whole ionospheric and Solar-Terrestrial Physics community in accerding Virginia
Lincoln our deepest thanks for a lifetime of dedicated service and we wish her a long and happy retirement.

IV. INAG Meetings August 1981

There will be an INAC meeting to discuss High Latitude phenomena and the propesals at the ITAGA
Edinburgh Assembly on Monday August 3, 1881. A notice will be put up giving the room number. The meeting
will start at the beginning of the afterncon session and can be reconvenad for the evening session if
shere ;s enough support. Ad hoc meetings with individuals or small groups can be arranged on August 4, if

esired.

The@e will be an INAG symposium meeting at Washington on Saturday, August 8th, starting at 10:00 am
and lasting all day. Please bring ionograms. This can continue on Sunday, August 9th, if the participants
so desire.

There will be an INAG Businese meeting during the General Assembly on a dute fo be announced. Decision
on the future on INAG must then be taken and INAG preposals adepted or rejected. If you cannot come, try to
inform your Rational Representative of your views or wpite to the chailrman.

V. MNotes for Discussicns at INAG Meetings

(1) Identification of aurcral oval phencnmena using ionograms

The following notes are intended to start discussion and form a basis for the pre-URSI General
Assembly INAG meeting to discuss High Latitude phenomena as shown by ionocgrams.

There are several obviocus objectives for such a meeiing:

{a) To identify particular phenomena as seen at different stations and agree on a common description
and definition.

(b} To draw atteation tc phenomena shown by ionograms which deserve further study.

(c} To construct rules whereby the changes in the diameters of the aurcral oval can be simply monitored
by ionosonde stations.

{d} To identify, if possible, criteria which can be used to distinguish between the outer auroral oval
precipitation and trough zones and the rather similar zones present at higher latitudes.

My personal view is that it is useful to separate the auroral oval into four sectors which can overiap
but are not necessarily coincident in the overlap regions. Do others also feel that this is useful?

I would suggest, as clearly different phenomena:

(1) The cusp precipitation zone centered on local magnetic noon
(11} The evening sector of the auroral oval
(114} The morning sector of the auroral oval

(iv) The main substorm zone centered on local magnetic midnight. Under very gquiet conditions, type (iv)
activity disappears and (i1} {(iii) can be followed through the midnight 2one to give & ciosed
arc. Does the same occur in the noon sector and, if so, under what circumstances?

Owing to pressure of work, I have not followed recent developments unless authors have sent me reprints
so some of these comments may be out of date, or misinformed. If you have more information, this is a chance
o let us know.

{i) Cusp Phenomena. There seems to be general agreement that the presence of cusp precipitation can be
gasily identified in summer months. The normai summer type of ionogram, or sometimes a typical
auroral oval type jonogram, is replaced by an ionogram showing & low dense F layer, blanketing the
former FI and F2 structures. In the latter stages of large storms this can move to remarkably low
magnetic latitudes (less than L=4}, There are many examples in the High Latitude Suppiement (H.L.5).

Does this phenomenon also occur in winter and if so, is it readily recognized? How does one dis~
tinguish this from the noon extensions of the am and pm structures (i) {i11}7 Does the latitude of
the poon sector vary with season? Are there important solar cycle differences which should be noted?

-

{91){591) Morning and evening sectors. In the ¥ region, there seems to be general agreement that the
characteristic feature is & sudden change in spread traces but in some cases cliass (1) has been given
as a common feature. Do we a1l agree that this is misieading and that the distinction should be

" stressed? For night hours, the plasmapause trough is usualiy recognizable (replacement layer) hut
the common feature at &1l hours appears to be the high latitude ridge on the polar side of the trough. \
This has strong, field-aligned irregularities with maximum electron densities much greater than in the Y
surrounding zones. There appears to be a sudden fall in scattering power when seen obliquely at a §

{ frequency corresponding to the critical frequency of the layer when overhead. The pattern seen at a !

i given statign varies with the dip angle at that station but probably rather slowly. Do we need exgmglgf\ :

i of this? ) —

Y
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(11){i11) Morning and evening sectors. 1In the F region, there seems to be general agreement that the
characteristic feature is a sudden change in spread iraces but in some cases class {i} has been given
as a comnon feature. Do we all agree that this is misleading and that the distinction should be
stressed? For night hours, the plasmapause trough is usually recognizable (replacement layer) but
the common feature at all hours appears to be the high latitude ridge on the polar side of the trough.
This has strong, field-aligned irregularities with maximum electron densities much greater than in the
surrounding zones. There appears to be a sudden fall in scattering power when seen obliquely at a
frequency corresponding to the critical frequency of the layer when overhead. The pattern seen at a
given station varies with the dip angle at that station but probably rather slowly. Do we need examples
of this?

These have received less attention than the dramatic phenomena seen in substorms but may well become
much more impertant in the future. These sectors of the auroral oval expand and contracti as the solar
wind pressure increases and decreases and show the recovery at the plasmasphere after a storm. Blanket-
ing by sporadic E or blackout is much less important than in the midnight zone so the exact time when
oval crosses the station can usually be found with adequate accuracy. Thus it appears that we can mon-
itor the radius of the auroral oval by noting the times when the characteristic patterns appear and
disappear at suitably placed stations. In so far as the noon sector cieft phenonema occur on the oval
the distinction is not impertant but I have seen a few cases where it seems to have been displaced

W& seriously. There have been hints that the type of Es present changes as the station moves across
t | the gval and the €s is, of course, much more evident on the evening than on the morning sectors. Most

high latitude Es statistics average over a wide range of conditions. There is much work to be done

repeating them at constant positicn relative to the oval,

o

The aircraft data (Handbook UAG 23 section 11.6 p. 260-270) show relations with the auroral oval and
with auroral arcs, but only on a few occasions. Do we believe that these are representative from our
VI data which are much more numerous and regular?

{iv) Midnight sector. The phenomena during a substorm vary rapidly in intensity and position with
time and the VI data are often fragmented by blackout conditions. Apart from conventional analyses
do we need to deo further work as a network? At individual stations, of course there are interesting
detailed connections between ionospheric phenomena as shown on ionogram magnetospheric phenomena and
the associated particle streams, electric fields and auroral activity. These are 1ikely to receive
much local attention; particularly in conjunction with Incoherent Scatter Soundings, auroral radars,
heating experiments and rocket and satellite data.

{2} International Geophysical Calendar - Recommended programs.

The questions eof whether the recommended programs should be revised was discussed at the last General
Assembly at Helsinki, but most participants did not feel sufficiently informed to express views. The
Chairman felt that the recommendations should be amended te be more in accord with actual practice at the
stations and that some effort should be made to economize an ionogram interchange.

He took action accordingly and you have received the revised tests with your copy of the Calendar.
There has been no comment from the recipients but the Chairman feels that the action should be criticized
or approved at the General Assembly.

The text for 1981 for lonospheric Phenomena and for the associated Airglow and Aurora Phenomena is
reproduced below. Your representatives will be invited to comment on and medify this text for future
years and to approve it for 1981-82 at the INAG meeting. Please make your wishes known since otherwise
INAG is compellied to maintain the present text.

It is very important that sampies of ioncgrams from as many stations as possible be available at the
HOC's since these give the only evidence that the data are reduced to standard rules and often show phenomena
not usually analyzed. INAG appeals to stations who have not contributed in the past to copy hourly ione-
grams for the four quarteriy World Days so that some samples are available. Without these, many scientists
have doubts about the reliability of the data.

There are now a considerable number of stations who make observations for their own research purposes
only and do not contribute to the world data. 1In the early days such stations made special efforts to
obtain a sequence over several days (depending on effort available usually 3 to 7) at the equinoxes and
solstices.

Such samples were often worthwhile as a guide to probable ionmospheric conditions when special
experiments werge planned and were, of course, very valuable as a guide tc ionospheric conditions in zones
where few jonosondes existed. Would there be any response to an attempt to restart this and if so should
a note be added to the Calendar? What is your view? A similar situation arises with the new digital
ionosondes which are, at present, primarily research tools. It is very important that some systematic
work is done to find cut how o use these most efficiently in synoptic modes and it might be valuable if
their cwners couid evaluate such problems by making limited sequences at the equinoxes and solstices.

Recommended Scientific Programs Operational Edition

Airglow and Aurora Phenomena. Airglow and auroral observatories operate with theiv full capacity
arcund the tew Moon periods. However, for progress in understanding the mechanism of, inter alia, low
latitude aurora, the coordinated use of all available techniques, optical and radio, from the ground
and in space is required. Thus, for the airglow and aurora 7-day periods on the Calendar, icnosonde,
incoherent scatter, special sateliite or balloon observations, etc,, are especialiy encouraged. Periods
of approximately two weeks' duration centered on the Mew Moon are proposed for high resolution studies
of ionospheric, auroral and magnetospheric observations at high latitudes during northern winter,
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Jonospheric Phenomena. Special attention is continuing on particular events which canrot be forecast
in advance with reasonable certainty. These will be identified by Retrospective World Intervals. The im-
portance of obtaining full observational coverage is therefore stressed even if it is possible to analyze
the detailed data only for the chosen events. In the case of vertical incidence sounding, the need to ob-
tain the quarter-houriy ionograms at as many stations as possible is particularly stressed and takes priority
over recommendation (a} below when both are not practical.

For the vertical incidence {VI} scunding program, the summary recommendations are: (&) all stations
should make soundings at least every quarter hour. Stations which normally record at every quarter should,
if possible, record more frequently on RWOs; (b) all stations are encouraged to make f-plots on RWDs; f-plots
should be made for high latitude stations, and for the so-called "representative® stations at lower latitudes
for all days (i.e. including RWDs and WGIs), (Continuous records of jonospheric parameters are acceptable in
place of f-plots at temperate and low latitude stations); (c) 211 stations are encouraged to make profile
parameters on RWDs and include them in data sent to WDCs except for stations which already undertake full
profile programs or produce monthly median profiles for synoptic purposes; {d) copies of hourly ionograms
with appropriate scales for QUDs are to be sent to WBCs; {e) stations in the eclipse zone and its conjugate
area should take continusus observations on solar eclipse days and special observations on adjacent days.

See also recommendations under Airgiow and Aurora Phenomena.

For incoherent scatter observation program, every effort should be made to obtain measurements at least
on the incoherent Scatter Coordinated Observation Days, and intensive series should be attempted whenever
possible in WGIs or the Airglow and Aurcra Periods. The need for collateral VI observations with not more
than quarter-hourly spacing at least durisng all observation periods is stressed. Or. M. Blanc {France),
YRST Working Group G.8, is coordinating special programs.

For the ionospheric drift or wind measurement by the various radio techniques, chservations are
recommended to be concentrated on the weeks ingluding RWDs.

(711} MUF factors and MUFs

The International MUF factors were originally a compromise, made in 1942-3, betweqﬁ' ifferencing
theoretical analyses. There is, therefere, no physical reason why they should be "right" oV the-best’
compromise for practical applications.

In practice, they have been remarkably successful and most workers have felt that there was no point
in trying for a better set. Any change would cause widespread confusion and dislocation and tests suggest
that experimental error in using them is sti11 the main source of error. In theory it would be possible
to set up a series of representative models, do full ray traces through them by computer, deduce the
effective MUF factor and average over models. The arbitrary element is the choice of model and averaging
rule. Experience with N{h) profiles suggests that there would be no consensus on these and hence one
arbitrary set would be replaced by another arbitrary set. Thus no action.

There are, howaver, some points which need clarification, or where some action may be desirable. lhile
in theory all stations use the same factors, in practice this is not true. Someiimes this occurs by
accident, the most common being a change in the height scale of the jonogram without a corresponding mod-
ification to the overlay or slider. Departures of freguency scale from that adepted in calculating the
curve can also be important, However, some networks have used their own factors for many years, often
without knowing that they were not standard! For examples, sliders provided for C2, C3, C4 ionosondes are
usually non-standard by a small amount. I ot T 29 L {g;w §f¢ﬁ%&a ?

Where this has occurred it would be valuable to construct a standard ové?Iay, make a set of measure-
ments spread over a wide range of conditions and compare the factors obtained. If anyone tries this, INAG

twould be glad to publish the results in the Bulletin.

Undoubtedly the main real point of ignorance is in the MUF factors for the F1 layer. Unless this is
showing a true maximum (cusp-like ionogram) both of the methods of determining the factor theoretically
and its best value are unknown. We badly need some ray tracing experiments on F1 layers comparing the
calculated and slider deduced MUFs. For example is the best value of foFl to be used the value given
by the ionogram or is any correction desirable?

At a recent meeting to discuss C.C.I.R. preblems I was astonished to find that the difference between
normal E-layer factors and sporadic E factors appears to have been forgotten! The physics is very simple.
For a thick layer about one third of the trajectory is in the Tayer so the wave goes to a longer distance
than it would have done for a thin reflector. This is equivalent to saying that the factor for a given
distance is smaller than for a thin layer. In the case of E, Es the ratio of the factors is, on average,
abeut 1.1, i.e. Es MUF is 10% larger than an & MUF for the same value of critical frequency and height of
maximum. This is one of the many reasons why Es is always much more evident at obligue than at vertical
incidence. When Es is below hmE, as often occurs for the denser forms, the factor is even larger,

Experiments suggest that using the standard factors slightly underestimate the MUF, the error slowly
increasing with distance,

{iv) International interchange of data: N(h) profile parameters

The international programs for interchange of dats were given in Chapter 9 of UAG-23, the Handbook,
with the revised characteristics in section 1.6 p. 25-26, UAG-23A. They have been pericdically updated in
the Guide to International Data Exchange through the WDCs (Jatest 1979). However, they are still essentiaily
as formuiated for the IGY.



INAG-33 May 1981

While most of the recommendations have been widely adopted, some have never had nmuch support, in
particular, recommendations involving electron density profile data. Most work involving such parameters
has heen done centrally either by requesting jonograms or by using techniques based on the tabulated
parameters foF2, fofl, fof, M3000 F2, h'F, and h'F2. The literature shows that a few groups have used
profile parameters, for special studies but have not used them regularly.

Although containing much detailed advice which will need to be adapted in any future instructioqs,
Chapter 10 of the Handbook “Electron density parameters and profiles" is now obsolete., A new guide is in
preparation by the Chairman of the N{h) working group, but will not be availabie for some time.

In view of the lack of support for N(h) interchange in the past the Chairman, in his persenal capacity
would like to suggest that all N(h) profile recommendations be removed from the next revision of the Guide.
1f and when the present interest in computer controlled digital jonosondes has generated new interest and
the workers have formulated a workable interchange scheme a new set of recommendations should be prepared
and adopted jnternationally.

The detailed proposal is therefore that p. 23 of the current Guide to International Exchange be
modified by removing Recommendation f and relettering as necessary. fThe attention of IDIG should
ba drawn Eo fhis proposal,

At Helsinki the N{h} problem was given to Working Group G5. "True height reduction techniques"
and it is obviously of direct interest to G1Q "IDIG" so there is little danger of it being ignored.
However, the interests of the isolated group with few rescurces are always liable to be overlooked.
It is, therefore, important that INAG be informed of any interest in M{h) parameters by such groups
which wouid justify amending Chapter 10 or adding text to that produced by Working Group Gb.

The technical position at the end of the Tast URSI General Assembly at Helsinki has been summarized,
with many references, by Dr. L. F. McMamara, the Chairman of the N{k} Group G 6.2. This is available to
those interested as UAG 68, 1972 "A comparative study of methods of electron density profile anaiysis"”.

* International Quality symbols 1 I*

A similar situation has occurred with the Internaticnal Quality symbols I I* which were devised to
jdentify high quality statiens {p. 24 of YDC Guide para {i)}).

Since, despite several recommendations, no stations have volunteered for key station status or have
used the international quality symbols I, I¥ this recommendaticn should aisc be withdrawn at Washingtom.
In detail we recommend that para {1} p. 24 be deleted.

INAG has debated the key station concept many times. 1t is very popular with users of the data.
However, despite wmuch effort, it has never proved possible to make it work in the network as it actually
is.

Abstract from Fourth Consolidated Guide to International Data Exchange June 1979:

8. lonospheric Phenomena (other than flare-associated events, treated in ()

B.1 Ionosphere Vertical Soundings

a. lonosonde cbservatories should send to one or preferably ail WDCs copies of the resuits

of their observations according to the program adopted as detailed under sections {d) to {f)
below. Dr. ¥. R. Piggott (address: British Antarctic Survey, Madingley Road, Cambridge CB3

OET, England), Chairman of the Ionospherse Network Advisory Group (INAG} (Working Group Gl of
Commission G of URSI) is willing to discuss any proposed variations in the standard programs
in particular cases. The moest local member of INAG may be consuited if more convenient,

b. Special stations with ionosondes which are pperated on irregular schedules or primarily in
connection with other experiments such as rocket Taunchings or incoherent scatter programs are
requested to notify one of the WDCs annually or oftener of the general nature of their program
since their Tast report. Preferably this notification should be in March and also at the end
of each campaign or pericd of cbservation, or upon request from a WDC. This should include
information on the periods of observation, the usual cbserving schedule during these periods,
what systematic scalings are normally made and where the jonograms are kept. The WDC will
catalog the information and refer any inguiries to the stations.

c. Automatic stations or stations which cast their data in computer format should provide
data described in {¢) to (f) below in equivalent form. The preferred form is a magnetic tape
containing the data in such a form that the parameters in program A (see (d} below} and the
detailed electron density profiles can be abstracted conveniently. It is valuable to add the
appropriate geomagnetic data (Kp, Ap, Tocal K or §), where available, to the identifying
parameters for each set of data. The data should be cast in formats compatibie with the major
computerized analysis groups so that data can be interchanged without confusion. Requests
for station identification conventions and preferred codes and standards should be made to
WDL-A.

d. Data reduction and interchange Program A (slightly modified from the corresponding IGSY
program) is suited for high latitude stations and representative stations at lower latitudes.




INAG-33

MAY 1981

It provides for:

e,

{f) Monthty tables of hourly values, medians and quartiles of the following parameters:
foF2, foFi, foE, foEs, fhEs, fmin; fxI; h'F, h'Es, and where height accuracy allows, h'E;
M{3000)F2 or MUF(3000)}F2; Es types.

(i) Hourly monthly median profiles.

(iii) f-plots for all days.

Data reduction and interchange Program B (slightly modified from the corresponding IQSY

program} is suited for temperate and low latitude stations. It provides for:

*f.

(1) Montnly tables of hourly values, medians and quartiles of the foilowing parameters:
foF2, fofi, foE, foEs, fbEs, fmin; fxI where practical; h'F, h'Es, and where height
accuracy allows, h'E; M{3000}F2 or MUF(3000)F2; Es types.

{i1) Hourly monthiy median profiles; copies of other profile data made regularly or
plotted for particular events (storms, eclipses, Retrospective World Intervals, etc.)
should also be deposited at YWbCs.

(i1} f-plots should be prepared and provided for announced Retrospective World Intervals.
Any f-plots made for other occasions should also be copied to the 4DCs if possible.

Data reduction and interchange Program C {slightly modifiad from 105Y Program D) is suited

for stations which conduct mainly an efectron density profile program. It provides for:

(i) Monthly tables of hourly values, medians and quartiles of the Tollowing parameters:
foFZ, foFl, foE, foEs, fbEs, fmin; fxI where practical; h'F, h*Es, and where height
accuracy allows, h'E; M{3000)F2 or MUF{3000)F2; Es types.

(i1} Hourly monthly median profiles in tabular form (N as function of height, or height
of constant N}.

(111} Values of electron density with height for all accasions when special measurements
by sophisticated techniques (rockets, satellites, incoherent scatter, etc.) are in use at
or near the station. Hourly values have preference when it is not possible to reproduce
all the available data.

For representative stations, regardtess of whether the data reduction program is according

g.
to (d), (e), (f),it is recommended that:

h

{i} Copies of ionograms for at least the Priority Regular World Days {one day each month)

be provided to one of the WDCs for interchange with the ather WDBCs; stations are encouraged
to make arrangements with one of the WDCs for having copies of all their ionograms available;
staticns are inyited to make available copies of ionograms on request for periods selected
for special study, e.g., Retrospective World Intervals or other special projects.

(i4) Information on what other analyzed data are available from the ionosonde observations,
with indication of parameter or type of observation and the periods involved, should be
notified to one of the WDCs annwally (e.q., in March) or oftener; where convenient, copies
of such data should be sent regularly.

(ii1)} Reprints or preprints of reports or papers summarizing ionospheric behavior, dealing
with special eveats or presenting regional or morphological studies should be sent to the
WCCs .

{iv) A statement at least annually (e.g., in March) indicating dates and times of
significant changes in the ionosonde characteristics such as changes in frequency, height
or timing calibrations or in the sensitivity of the eguipment which could affect fmin,
foEs or fxI should be sent to one of the WDCs.

(v) Whenever an old ionosonde is withdrawn from service or a new jonosonde is installed,

ar when there is change in performance, a special effort should be made to sent to WDCs:

{a) sample ionograms; (b} frequency and height scales (or overlays); (c) M-factor overlays,
if available. The WDCs should be apprised of the type of jonosende, freguency range, peak
power and date of first or Tast operation,

{vi} Mhen station booklets are prepared the recommended sequence of tablas, based on
computer code order, is: foF2, FxF2, fzF2, M(3000)F2, h'F2, hpF2, h'Ox, MUF{3000)F2,
foFl, fxFl, M{3000}F1, h'F1, h'F, MUF(3000)F1, foE, foE2, h'E, h'EZ, foEs, fxEs, fbfs,
fEs, h'Es, Type Es, foFl.5, fmin, M{30C0)F1.5, h'F1.5, fm2, hm, fwm3, fol, fxI, fml,
M(3000}1, h'I and dfsS.

New stations in particular are encouraged to circulate additional parameters, e.g.,

féEZ, h'€2, M(3000}FL, or MUF(3000)F1, foFl.5, h'F1.5,

*i,

The attention of iavestigaters is drawn to the use of international quality symbols [ or I*

to denote data guaranteed to conform to the international standards. The URSI has recommended
that those stations which are prepared to guarantee that international standards of data quality
are maintained (see URSI Handbook of lomogram Interpretation and Reduction, Report UAG-23, WDC-A,

*Proposed sections to be omitted.
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November 1972}, should mark their data Guality ! {for Internaticnal) and stations using modified
international standards (the particular modification being stated} should use the Quality symbol I*,

(v} Swedish Network meeting 20-22 January 1981

Following the death of Dr. R. Lindquist at the end of 1980, the Swedish scientists and scalers working
wWith ionosondes held @ meeting 20-22 Jan 1981 to discuss the situation in Sweden and fo raise questions for
INAG. The following abstracts from a letter from Harald Derblom to the Chairman summarize the main points
raised:

Metwork

At present there seems to be no risk for closing any of the Swedish stations (Kiruna, Lycksele, Uppsala).
During the eighties there will be & lot of scientific activity such as by EISCAT, HEATING, rocket launchings,
TEC, etc., which need support from the ionosonde network, There is also a continued interest by the wave
propagation people in the ionospheric data.

INAG

We are very anxicus about the future of INAG and the INAG Bulletins. Ways should be found for a con-
tinuation since both INAG and the Bulletins seem to be the only interface between the scientists and scalers/
operators on global scale. The Swedish national representative Professor Bengt Hultgvist has been contacted
and asked to take up this matter at Washington. As soon as possible we will also take it up in the Swedish
national committee for radic science {SNRV). 1In addition we strongly suppori that ways should be found to
finarce the participation of the chairman of INAG in meelings whare URSI or INAG business is discussed.

Bulletin policy

There is a general agreement that am interpretation of icnograms in Uncle Roy's column containing some
physics is to be preferred but the scalers view should not be forgotten.

special problems

Simplification of scaling rules was discussed. CQur feeling is that they should be simplified to a
certain extent. The Es-types could be divided into three subgroups as suggested in INAG-32. Type k should
definitely be cut from the E-column. ¥ min could be deleted. h'E is ok. foEs should perhaps be exchanged to
ftEs (top freq.). fbEs is ok. h'E is of less interest. ¥oF is ok. Although it can be calculated from the
sunspot number it may deviate from normal, for instance due to gravity waves, h'E2 and fof? could be deleted
or made opticnal as now. Our question is, however, how %o indicate the gap between fof and the F-echo when
E2 is present but not scaled? Could we, please, get an answer on that? h'F is ok. Regarding foFl we agree
that only "clean" values should be tabulated. h'F2 and fof2 are ok. There was a lot of discussion regarding
fml, fxI and df5. We would like to simplify the life for the scalers but what should we do around the jono-
spheric "trough" regions where we often see “two" ionospheres? What to do with the Feregion spurs which might
appear both below and above foF2? Is the parvameter dfS {fxI - fmlI} of any use or could we just skip it?

There are a lot of questions lefl and I was asked to contact you and get your opinion about these parameters.
Perhaps our questions could be taken up at the next [NAG-meeting {if not earlier). It scems that nobody
who is working directly with jonosondes will be able to attend Washington meeting from our country.

Chairman's commants

i Es types. 1 hope we can get a consensus at Washington on £s types. As far as I can tell, we have to
arrange for a situation when all the stations who are having 1itile or no difficulty will continue as at
“f#  present but that those who wish for a simplication of the standard types h, ¢, 1, f will adopt one type
. ; letter symbol w {world class) for these. Low Fs with fofs < fof will then be ignored as suggested in
e e previous discussions.

] i ol

i

fofS, ftES. To be useful it is necessary to keep the data consistent with cne mode, either fofs or
fxEs. The rules are equally complex in both cases though there are fewer examples where one has o subtract
fB/Z than to add it, A1l stations were offered the choice in UAG-23, which gives both sets of rules, but in
practice all, or nearly all, preferred fobs which can be used without knowledge of the appropriate value of
. T B {often surprisingly difficelt to find'}. The Australian stations used ftEs for some years but found that
b 7;5 the data were not being used as they were foo misleading, It is often forgotten that, though fofs can vary
qﬂb“"& over an enormous range, a large fraction is aboul 0.5MH: above foE. Thus fgnoring ¥B/2 in a random way intro-
duces an errcr of order 100% in a large fraction of the data. There is a strong consensus that ftfs is
practically valueless and not worth the frouble of tabulating. Thus there is only a choice between measuring
fots or not measuring it.

fmin, Even when fmin is not usable as a measure of absorption it s usually a good detactor of
instrumental faults and the table is useful in the computer handling of data, giving a check on all para-
meters which are missing due o being below it [EB;ES;EE cases). In the interpational interchange there
e are advantages in everyons making the same tables even when the physical measuring is small,

h'Es fobZ fminF » foE or fbEs. The principle is that we do not ask scalers to reduce features of the
ionogram which are not afterwards used, so features between fof and fminF are only recorded when there is a
Tocal interest. Usualiy this is best met by tabulating foE2 h'EZ. Remember the jonogram greatly exaggerates
small changes in gradient sc¢ that very small changes in the upper part of £ or tail of F show up cliearly.
Unless your scientists are actively studying £2, I would vecommend dropping it and ignoring the gap. At
stations where E2 is uncommon and you wish to draw attention to its presence, the best way is fo describe
h'F by -H, meaning value may be affected by stratification. Note: fof2, h'£2, have always been opticnal
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parameters and very few stations record them. MWhen they are not recorded there is no way of showing the gap
between fof and fminF. These points have been discussed in the High Latitude Supplement with examples showing
interesting scientific points.

Similar remarks apply to the case where there is a perturbation of the F trace at fregencies below foFl.
This has been given the nomenclature foF0.5. ®'F0.% is, usually numerically egual to h'F but occasionally is
greater than h'F when the retardation below it is large. These parameters are useful to those studying
Tils in detail but not as statistics. Scientists often Yook at our Bulletin so as to use the same
nomenclature as others hence we define many parameters which are not used in the standard international
interchange.

dfs, fml. These are again optional parameters which have been used for research by individual
scientists but have never gained wide acceptance. We have to define them so that users kaow what they
mean and s¢ that scientists are given some guidance on possibly useful parameters. The most useful
data are given by the foF2 and fxI tables which is why nearly all stations produce both.

Tabulation in trough conditions

Where trough conditions are found on most nights the most satisfactory solution is to tabulate the
trough and ridge data separately. In practice, however, almost the same result can be obtained by
tabulating foF2 and fxI and this is the practice at mest stations. Difficulties are mainiy found in the
median vaiue tables. It is impossible for a single median to represent a bimodal distribution of values
as_one has when some values of foF2 are trough, some ridge. Thus anomalies appear in the medians with
values jumping betwesn Tow and high values depending on count and which days contributed to the median.

The rule s that we always record as foF2 the critical frequency of the strucure which is most
nearly overhead.

In practice this is usually that for the higher trace with the lower critical frequency. When the
ridge moves overhead, the spread polar spur trace usually clears up and shows signs of both o- and x-
mode traces. These are not seen while it is obligue. If both are present and the spur trace shows two
compopents it is the more nearly overhead and should be tabulated as foF2. This change often occurs
very quickly so there is Tittle value in spending much time on the horderline case.

{vi) Changes in scaling rules.

To help form g conmsensus on INAG policy for changes in rules all intevested are invited to contribute
short articles. In practice, of course, every station is entitled to accept or reject any changes, but it
is advantageous for the community as a whole to recommend actions which are most generally acceptable, We
have given much space te those who want a change. Here is & note giving some of the opposition views in
more detail:

VI. The Effects of Changes to the Scaling Rules for Tonospheric Characteristics
by A. S. Rodger, British Antarctic Survey

Natural Environment Research Council
iladingley Road, Cambridge, CB3 OET, U.K.

The rules for icnogram interpretation and reduction have gradually evolved since reguliar soundings of
the ionosphere began over 50 years ago. Buring this perfod, changes to the rules have been made following
a conssnsus of opinion arrived at through discussion in the INAG Bulletins, and at meelings of INAG and its
predecesser the World Wide Soundings Committee. This gradual process has led to a system of ionogram analysis
which mest neople in the VI network would consider satisfactory.

In nearly all INAG Bulletims, there are discussions and recommendations for changes and amendments to
the existing ruies. The reasons proposed for these alterations are usually argued forcibly and well. OCften
when each change is considered in isolation, the case appears most compelling. However, the underlying
philosophy behind the changes is seldom raised and the repercussions of such changes are seldom discussed
fuily. Some of these poinis are considered briefly below.

There appears fto be two main reasons why changes in ionogram interpretation rules are suggested., The
first arises because particular phenomena are of sufficient worldwide interest and importance, their occur-
rence should be monitored and recorded. The use of the letter Y to indicate the presence of lacuna is an
example of a recent rule change to describe a phenomenon of scientific interest. The optional Spread-f
scaling rules were adopted for more practical reasons - the importance of irregularities and spurs for radio
wave propagation and communication. These types of change usually increase the complexity of ionogram
interpretation and expand the detailed knowledge which the ionogram scalers must have at their fingertips.

A direct consequence of these changes is that jonogram training requirements are increased and more highly
gualified people are needed to carry out the scaiing.

The second class of changes is in direct contrast to those described above and are intended to simplify
the rules and reduce the time necessary for training. For exampie, rules which were designed to identify
phenomena which are no longer considered important. The proposed changes to the vules on Es typing and the
removal of M and T as qualifying and descriptive leiters are good examples. However, most simplifications
to the rules do not significantiy reduce the time reguired to complete analysis. Figure 1 shows the pro-
cedures for scaling £s parameters. The only effect which the proposed rule changes for Es typing will have
is to reduce the opticns in section 4{a} from four to one. Close scrutiay of the Es layer is required to
completie sections 1-3 in the diagram, consequently, the typing of the Es layer is a relatively small step
in the analysis process.

10
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A major problem which arises from any rule change is the practical one of incorporating them compietely
into the various handbooks (UAG-1C, UAG-23, UAG-23A and UAG-50}, training manuals and computer programs.
Again, using current proposals as examples, the Es typing proposalis will require a complete revisign of
Chapter 4 of UAG-23, whereas the removal of letters M and T will mainly affect Chapters 2, 3 and 8. Both
alternatives would then require incorporating into the indexes in IMAG-30. Further to this, any changes
require translation which can cause considerable delay in their implementation, UAG-23 now appears in
at least six languages. Also, misunderstanding in the meaning of changes can arise in transiation, as this
is often carried out by non-specialist in ionospherics. Many groups now supplement the information in the
handbooks with training aids and manuals developed for local use. These, too, require modifications when
rule changes occur.

Firally, but by no means least, there are the large number of computer programs which include ijonospheric
scaling rules in some form. These range from the simple microprocessor systems, which check ionospheric
characteristics for accuracy and consistency during scaling, to the more sophisticated programs, which evaluate
medians, draw f-plots and determine electron density profiles.

Consequentiy, even superficially small changes to scaling practices can have very significant practical
repercussions and require many workers to spend considerable time and effort in their implementation.

The compatibility and reliability of fonospheric data are appreciably reduced by changes to the ruies,
thus reducing their value to the data user community. There is likely to be a period jmmediately after
changes are implemented during which the number of scaling errors is increased until complete familiarity
with the changes is achieved. Fach jonospheric group implements the changes to the rules at varying times,
and, as a result, compatibility of the data from different observatories can take a number of years to be
re-estabiished. Changes to the scaling procedures can Tead to difficulties in the determination of long-
term trends, even when using data from only one station. Long series of data are essential to investigate
changes such as those resulting from the continual drifting of the magnetic poles long term changes in the
atmosphere or Sun, or in the intercomparison of ionospheric characteristics from different 22 year solar cycles
(see INAG 27, p25) e.g. for updating CCIR prediction maps.

Optional scaling rules can cause even greater problems in data consistency, particulariy if the data
are not accompanied by a statement detailing the exact rules applicable.

A1l rule changes have appreciable effects on jonogram scalers, those involved with training and the
scientific users of the data. Therefore, it is suggested that many proposed rule changes are not of
sufficient impegrtance to warrant the extensive effort necessary to implement them satisfactoriiy. A period
of consolidation of the present rules is recommended at this time before the inevitable changes which will
be necessary to accommodate ionosondes which record data digitaliy.

VII. URSI WORKING GROUP GlO

INTERNATIONAL DIGITAL ICUNSONDE GROUP

BULLETIN NUMBER 2

hy: J. R, Budeney
Chaivman, IDIG, British Antarctic Survey, High Cross, Madingley Road, Cambridge CB3 OET, England,

1. Introductory Comments

This bulletin reports on the activites of IDIG over the past year or so, and Tooks forward to the URSI
General Assembliy, which is scheduled for 10-19 August, 1981 in Washington D.C. The bulletin poses some questions
about whether and how IDIG should continue after the General Assembly; it is dmportant that yow respond so that
your Chairman has a ciear brief of your wishes before the Assembly.

2. Recent IDIG Activities

(i} Business Meeting Held at the IUGG General Assembly, Canberra

An informat business meeting of IDIG was held in conjunction with the IUGG General Assembly,
Canberra on the morning of December 12. It formed part of the program of [AGA and we are very
grateful to Dr. Fukushima, Secretary General of IAGA, for fitting us into a tight schedule and
for making the logal arrangements. The meeting was attended by about 30 people. The agenda was

as follows:
1. Chairman’s report on group activities
2. Status reports from participants
3. Activities of the group up to next URSI
{i) informaticn exchange
{31} data exchange and archiving
(iii) scaling practices

(iv) scientific meetings

12
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4. Any other business
5. Poster session.

The Chairman's report concerned the material presented in IDIG bulletin number 1. MNo further
comment is necessary here,

\ Several very interesting status reports were given by participants, Or. Hunsucker from the
University of Alaska took the trouble to prepare a written report {appendix 1) on the status and
! plans for his digital sounder. Wr. Kelly from KEL Aerospace reperted con the development of a
) { remote access system based on an IP3-42 sounder, which allowed several Australian users to acguire
\ﬁi 4 . fonosonde data at their home bases on request. Dr. Shirechkov reported on developments in the
}({ i USSR. There are two separate sounder developments; firstly, a research type sounder known as BASIS,
and secondly a simpler "expedition" sounder., The research sounder is either already operational at

a number of centres, or about to be made s¢. The status of the "expedition” sounder is less clear
(Chaivman's note: please let me have any further information that is auailable on these developments).

The Chairman raised the general question of whether participants feli IDIG was fulfilling a
need and in what ways its activities should be directed. There was some discussion on these topics,
but no clear conclusions were reached on future directions. However, the Chairman's suggestion of
holding a scientific meeting at the next General Assembiy of URSI was greeted with enthusiasm; and
as you should be aware, action has heen taken on this.

The meeting was closed by a poster session of five papers provided by IDIG Co-Vice Chaivman,
Klaus Bibl and his co-worker, Bedo Reinisch. The titles were:

*Digital Spacecraft lonosondes® by Bibl.

)i/ “Separation of Ionospheric Echos by Polarization, Incidence Angle and Doppler Shift® by Bibi.

“Iongsonde Data Postprocessing” by Reinisch.

"Remote Transfer of Digital Ionograms in Real-Time" by Reinisch and Bibl,

"Amplitude and Phase Ionagrams” by Bibl.

These papers were well received and appreciated by all who attended. A considerable number of
preprints were available and were circulated; however, if anybody would like further information I am
sure that Klaus and Bodo will be pleased to provide it (write to Dr. ¥. B8ibl, Center for Atmospheric
Research, University of Lowell, Lowell, Massachuseits 01854, U.S.A.), The inclusion of a poster session
was a novel and interesting departure, which we should bear in mind at future sujtable business meetings.

(i) IDIG Business Meeting Quebec, June 4, 198G

Mr. Jd. W. Wright, Co-Vice Chairman of IDIG organized a further business meeting of IDIG,
taking advantage of the torth American Radio Science Meeting held in Quebec in early June 1980.
This meeting was attended by 10 people from North America, Australia and Belgium. At this
meeting the dominant topic of discussion was the problem of archiving digital sounder data.
Bii1 Wright has provided the fcllowing summary of this discussion:

"Suchau and Conkright reported that a large number of Digisonde tapes have been
“dumped” on the WDC, clearly raising a problem of storage and retrieval for which
they are not well prepared, We discussed, but did not resolve, the issue of
retaining "raw" data versus reduced data only. Yright expressed the view that
the WDCs should refuse raw data, and archive only what has been (reliably?)
reduced to geophysical parameters, Uright asked how the meteorological services
cope with their immense data flow... that might provide a prototype. Reinisch
noted that improvements in storage media may overtake the emergency of problems
arising from the retention of "too much™ raw data. Wright questioned whether

w} - the probiem was really one for IDIG (at least yet}, since most of the digital
wﬁ jonosondes arcund are research instruments, and mest of those wiil run non-
g&‘ systematically (both in terms of schedule and in terms of recerding modes and
yi* formats}. 1% seemed to him unlikely that vast amounts of data would descend on

the W0Cs, especially if the "no raw data” rule were applied.”

This is clearly a very important matiter which should be discussed both in IDIG and INAS.

Plegse let me have your views.

3. Standardization of Notaticn in Digital Sounding

Bill Wright has raised some very interesting questions regarding the need for standardjzation
in the notation employed for frequently used parameters (see his letter, appendjx_Z). The important
points here are to have a standard notation, representative of a particular definition cf a variable,
cast in a form that translates directly from written text to computer programmes. I believe Biil has
raised an important point here, and one in which IDIG should give a lead, T suggest that we estab?ish
a small working party whose brief will be te devise a suitable set of natatioqs which, qfter 4ue dis-
cussion, can be given the formal blessing of URSI. Please Ilet me have your views on this topie as
soon as possibla.

e
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"Aevonomic Studies Using Digital Ionospheric Sounders?

Fg]]owing on from the Canberra IDIG meeting your Chairman has organized, in j i i

Hultqvist (Chairman, Commission G of URSI), a half-day scientific mee%ing wiéh thgogﬂg3§t1?21g1§§ o

part of the URSI General Assembily in Washington D.C. This will be held on Thursday 13 August 1981 in

the morning. Tﬁe session will consist of one invited review paper, to be given by Professor T. B. Jones
of LE1cestgr University, UB.K., and about six or seven contributed papers. An invitation to contribute

has been c1rcu1ated, and so far the respense has been very good. I believe we will be able to put together
a st1mu1a§1ng half-day sgssien, Professer Sir Granvillie Beynon, Editor-in-Chief of the Journal of
Atmogphgr:c and Terrestrial physics, has offered his journal for publication of papers presented in
Commission G. This should be an added incentive to produce first-class presentations.

Fyture of IDIG After The Mext General Assembly

I do not believe that URSI Warking Groups should have an inalienable right te existence independent
of their function. They must be serving a useful purpese in the most effective manner. Thus, it is
proper that the function of IDIG, and the effectiveness with which that functicn has been fuifilled, be
reviewed at each URSI General Assembly. It is for you, the interested scientists to make your views
known both before and during the forthcoming Assembly.

) In my view, IDIG has served a useful general purpose in providing a channel to bring
interested workers together, and to keep them informed of developments around the world, It

has also served the specific purpose of providing the catalyst for organizing an international
Sympos jum. However, these are not sufficient reasons in themselves for continuing its existence.
We must_1dentify specific tasks which have an ‘end product’; as well as just acting as a com-
munications channel. Bi11 Wright has identified one such task {section 3). It is also clear
that data interchange and archiving pose problems which may be appropriate as IDIG topics.

I vould like to hear your views!

At present, this bulletin has a very restricted purpose. However, it could be develcoped
along the Tines of the INAG Bulletin to contain contributed articles. If this was done, we
might need to seek financial support from URSI zowards production costs. On the other hand, we
could make more use of the INAG bulletin if Dr. Piggott (Chairman, INAG) was agreeable.

At the risk of repeating myself:- let me have your views on, if, and how IDIG should
continue. Based on your responses, I will put together an agenda for an IDIG business meeting
to be held in Washington.

Current Status of Digital Sounders

I would 1ike to present at URSI a complete and up-to-date picture of the current status of
digital sounders around the globe, Please lef me have details of your current equipment, location(s}
and operating schedules, current to the end of 1980.

Appendix 1

grief Report For IDIG From Professor R. Hunsucker

An "Advanced Ionospheric Sounder" (AIS) designed and built by the HOAA SEL Labs/Boulder, Colorado,
is scheduled for installation near Fairbanks, Alaska in spring or summer 1980. It will be located at
the Cleary field site, 24 miles North of Fairbanks just off the Steese Highway at a geamagnetic North
latitude of 64.8%, Dip = 76.4°, L= 5.7 and a gengraphic West longitude of 147.3° in the (-10) time

one.

The site for the AIS consists of 40 acres situzted on mining tailings at the confluence of Cleary
and Chatham creeks near the location of the abandoned mining town of Cleary, Alaska. The AIS equip-
ment will be located in a 40" x 8' 8' insulated, heated trailer. A small building nearby houses
two B5kW AC diesel generators for standby power. Commercial power lines have bgen_cuntracted for.and
200 VAC, 3 phase power should be at the site by spring 1980. A two-bay log-periodic antenna {designed by
NOAA labs) has been constructed on four 120' telephone poles, in a square 300" on a Slde at ?he traqs;
mitter antenna site approximately 1000' from the AIS trailer connectgd with Tow 1qs§ foam dielectric
Yine. An array of four 18' dipoles in a gquare 200' on & side comprises the receiving antenna array
connected by buried Tow-10ss coaxial cable appreximately 100' to the AIS trailer.

Another 40 acres was c¢leared and levelled in September 1979 for a partial refjectiqn antenna array
to operated at a freguency near EMHz in conjuction with the AIS system under the direction of Dr. Gene
Adams at NOAA/Boulder. This D-region aeronomy facility will also be cperated cooperatively with the

NOAA MST radar about 4ka North of Cleary.

The Cleary AIS and partial reflection facility is near several other aeronomy facilities as

shown in the Table:
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Facility Operated By Distance From Remarks
Cleary {km

Chatanika Radar SRI 4 km Until ~

{Incoherent Scatter) Internationa) Summer
1982

Poker Flat Rocket Facility Geophysical n 5 km Ongoing

Poker Flat Spectrophoto- Institute Program

metric Facility

NOAA MST Radar NOAA ~ 7 okm Ongoing
Program

Sheep Creek lonosonde Geophysical A 30 km Ongoing

Institute Program

AE] earthwork, levelling, road construction, erecticn of transmitiing poles, trailer locating
and auxiiliary power installation was completed by fall 1978 and commercial power should be instalied
and the entire facility activated in summer 1380.

Geophysical Institute personnel have attended several training and information sessions on the
AIS system at the Boulder labs during 1978 and 1979. Ve also pian close cooperation with Utah State
University personnel who are operating a NOAA AIS at Logan, Utah and who utilise a DEC computer system
similar to ours for data analysis.

Co-principal investigators for the Cleary AIS facility are Dr. Gene Adams of NOAA and Dr. Robert
Hunsucker of the Geophysical Institute. Funding is provided by NSF through NOAA.

(1) INAG Chairman's note on IDIG Bulletin 2:

it is INAG policy to publish bulletins from any URSI Working Group whose output is of interest fo the
VI network and scientists who use its data.

As the amount of data available increases, the importance of handling it by computer techniques alse
increases. Hence the current interest in data entry systems, designed to minimize the manual handling of data
and to put data into computer compatibie forms at the earliest possible stage. Inherently digital ionosondes
need no interface, but in practice useful accurate data are best obtained by combining digital and manual
techniques. The human eye is much better at pattern recognition and identifying regquired parameters in the
presence of Tess wanted data than is even a complex computer program. Thus the provision of digital equipment
simplifies many interpretation problems and can improve numerical accuracy but does not sclve these problems
fully. Many V1 groups, and aeronomical scientists, do not realize the value of ionosonde data as a method of
complementing results obtained using Incoherent Scatter equipments. These are expensive to build aad operate
and produce so much data that the Timited number of analysis staff available can only evaluate data for a few
days per month. Standard jonosondes can complement these samples. Initially it is necessary to identify
characterestic changes in the jonograms which correspond to specific phenomena seen on the incoherent scatter,
and then looking for similar changes at other stations. It seems probable that similar problems will arise
in the use of modern computer controlled advanced fonospheric sounders. In both cases, the changes with
latitude and longitude can often be studied effectively by combining standard fonosonde data with that ob-
tained by the more complex equipments.

Points for INAG discussien

Pata to be circulated through WOCs

101G, section 2(ii), has invited INAG views on this problem. Should IDIG be requested to include any
or all of the INAG parameters in its circulated data? Uhat new parameters would you Tike to have available
from the relatively limited net of digital ionosondes? Please make your views known to the Chairman or at

Washington (URSI) or Edinburgh (TAGA)

{§%) Comments on IDIG Sulletin appendix 2. Proposed for a revised set of symbols and definitions

Mr, Bill Wright has suggested that it is timely to produce a standard set of symbols and defi;itjops for
use with digital jonosondes. In so far as these would be used primarily for researgh purposes at 1nd1v]dga]
stations or for interchange of data with other digital icnosondes they would primarily be the fespops1b1l1ty of
IDIG. Where, however, the data are iikely to be widely used cutside this group, or in conjuction wEth data from
standard ionosondes, it is important that the praposals should be, as far as possible, consistent with accepted
practice. This may involve some Togical incensistencies which should probably be acgepted in Fhe 1nt?re§ts of
the many users who only have a superficial knowledge of the technical prop]ems. .It_%g surpr151ng1y.d1ff1cu1t
to get aercnomical scientists to use ioncsonde data when this could contribute significantly to their work,

We must not increase their apparent difficulties by a more complex or, worse, new set of names for existing

parameters.

In order to stimulate discussion on Mr. Wright's proposais your Chairman has prepared the fo]1owing .
critical comments. He accepts that Mr. Wright's proposais are not wqued out but feels that now is the time
to point out some of the points which will need discussion in a considered set of proposals.
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Appendix 2 ' e

U.S8. DEPARTMENT CF COMMERCE

Mational Oceanic and Atmospheric Administration
ENVIRONMENTAL RESLARCH LABORATORIES
Boulder, Colorede 80303

August 11, 1980 RA3/IW

Dr. J. R, Dudeney

Matural Environment Research Council
British Antavctic Survey

Madingley Road, Cambridge CBE3 OET
England

Dear John,
Here are some small but useful questions which IDIG might resolve:

1) Can we advise standard notations for variables of frequent use
{group height, amplitude, phase, doppler velocity, ete.)?

2) Can we write standard definitions, so, for example, we don't
confuse range, path, height, when we need te distinguilsh them?

3)  Should we advocate notations which are computer-compatible, for
the sake of easy code-veading (e.g., avoid subscripts, superscripts,
areek and other unavailable symbols)?

I find, in my own work, that I am at least wishing for consistency
on these points, even if I am practicing it only buperfectly. Software
is so important now that it is 2 real annoyance to carry notations {such
as k¥, W', foF2) from conversations, into computer code, out again, and
into publication —- all necessitating changes of style aund notation at
every turn. On the other hand, there are not enough single ASCIT characters
to go around, so the only optious sre multiple-character notations.
Furchermore, where computer—driven print or microfilm are te be published
directly (a growing trend) we are simply forced to use netations which
the machines can emit, Furthermore, consistent notation would help iIn
exchanging softwarc.

1 am already awaxe that conventlonal referces and editors will
reslst publishing what I here propose (or anything like it), but I feel
we must press the case. It is early coough to consider alternatives,
but for the sake of provoking discussien, here are some notations I am
using now:

Hot a lot of thought has gone into this {which shows, I'm sure),
and I have a very low vested interest in many of the cholces zbove. I
am also disturbed by iInconsistencles (e.g. the use of X, Y spatially,
and for quadrature compenents). If we can just agree that these are the
geals to be reached (questions 1, 2, 3), we will have made a beginning,
and IDIG will have another task’ to pursue.

Sincerely,
3
J

. -, . . 7
T el A Ler wihe to ek d . W. Wright

bog  mdle Ay e ﬁm ool
p Feoct  SAata .
Lvﬁnacxé&uﬁz- 7uy¢f&uu ¢

P A 4
/Q@ma{,i’éﬁ 20 ;G%f):#f, é:-) A hag GBS 'MW?% '
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Eyabol Definition
Al echo peak log amplitude (modulus)
AN, AY complex mmplitude components
ALL, ALZ, etc. AL.;C antennas 1, 2, etc.
AXL, AX2, oo, ate.
eLe
DrE freguency difference (iz)
DX, bY inter-antenna spacings in cur 4-antenna

array (meters)

I3 radis freguency (MhHz)

Fp plasma frequency (MHz)

TG, ¥¥ frequency of discriminated echoes

FPFI, FPY, FPES max kmum plasma frequencles
etc

P echo phase (degrees, radians)

L, '?, eto. Poar antennas 1, 2, efc.

P, Py phase differences along X, ¥

Py phase differvace Jue to DF

PP srihepoanl-intenna (polavization difference)

il group  Tange (Fm)

RifE, RGY hov Lzonral components {im)

W7 vertical componant (¥}

RS phase range increment (Em or m)

ToA envelope time-of-arrival {the old h'})
erc.

(i) Maximum plasma freguencies

The maximum plasma freguency is numerically equal to the o-mode critical frequency foFZ2, foFl, foE, etc,
(in computer form FOF2, FOFl, FOE, etc.) These are well understood by all users. Hence why invent a new symbol?
Any distinction is not important in data tabulation or exchange and a special symbol can be invented when needed
for scientific papers. Why change to FPFZ, FPFL, FPE, etc?

(i1} Group ranges and virtual heights.

Complex digital ionosondes can measure vertical heights in two different ways which do not necessarily give
identical answers and, in general, have different accuracies and sources of error. They can aiso distinguish
netween overhead and oblique traces and will probably need symbols to represent the data from all these cases.

With other ionosondes, virtual height is usually measured using the pulse shape, frequently changed by
differentiation and subject to error determined by ionosonde design and method of operation., The letter symbols
%'l have been widely used to dencte range at vertical and oblique incidence, with some inconsistencies, e.g.

n'I is always an oblique measurement tabulated, for convenience, as if it were vertical.

The existing convention is that h' is used for both vertical and oblique measurements, since abliguity cannot
always be astablished. When several iraces are present, the one most nearly overhead is identified with the aid
of rules. This idea has much practical importance. We need as complete a set of data as possible because gaps
in data usually modify medians more than any ervors in measurement or interpretation. This need should be
remembered.
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_While replacing h'I by R has the logical advantage of removing the difficulty of identifying vertical and
oblique traceg, the disadvantages of a change from a well understood and popular conventfon appear to be decisive,
as they were in the past,

The complex digital ionosondes can measure phase height, virtual height by delay time and virtual height by
stationary phase and can deduce true height by several techniques. This suggests choosing complex letter symbols
for these paraweters. As at present upper case ietters are preferable for computer use though mixed tower case
is more convenient for users.

A possiblie set could be:
VYirtual height by delay time
h' HD or HA (H dash or H apparent)
h's HKS (measured by stationary phase)
hp HP (phase height with ambiquity nw)
ht HT {true height by preferred method)
HTX (X arbitrary letter denoting a ron-preferred method)

For oblique traces, the corresponding symbols could be LD, LA, £S5, LP, LT.
{ii} Modes.

Sjnce complex digital ionosondes can readily saparate o-, x- and z-mode reflectijons, it is likely that
they_w11§ measure these separately. Thus OXY should be reserved for identifying the magnetoionic components.
It zzght be better to use other letters for identifying antennas e.g. JdK and MN. Otherwise numbers could be
used.

{ii1) Consistency and accuracy

'A' parameters: is there a natural level from which the amplitudes should be measured?

(iv) Other Tetter symbeols

P is suggested for piasma, phase and polarization. This can cause confusion.
D is sometimes used for difference but not always e.gq. PX, PY, PF. Why not use D everywhere?

(v} T.0D.A.

Time of arrival is a queer parameter essentially identical to P* which has long been obsolete. It is
unlikely to gain any support. h' H' or alternatives appear much better,

(vi) General

Mr. Wright's point on the need for consistency and simplicity is real but simple is not always Togical.
Probably most specialized digital Tetter symbols will be restricted in use to those directly.involved. Those
chosen for wider use should as far as possibie, be consistent with existing nomenclature so as to be as easy
as possible for scientists who are not specialists. AL present the circulation of all digital data appears
1ikely to be counter productive. [t is unlikely that the raw data from different ionosondes will be directly
compatibie. Thus those wishing to use the full data from a given station will probably always need considerable
guidance on data format, meaning, &nd interpretation and should apply direct to the station.

At present we have 1ittle or no experience in selecting synoptic parameters which are 1ikely to be useful
in the future from complex digital equipments. We need a period of experiment at, preferably, more that one
station to select these parameters. At present the rearest guide is the N{h) recommendations in the Guide to
International Interchange through WOC's; Programme B.1.7 on p. 23 of 1973 edition.

It is important that I.D.I1.G. and INAG have the views of both users and producers of VI data on these
points particularly on parameters which will be needed in the future. It may be useful to note that, in the
past, the most useful synoptic parameters have been simple to visualize, easy to produce‘and reasonabTy
representative of physical phenomena. IT the essential features of a phenomenon change in space and time,
and parameters can be found which are econemical to preduce and circulate such parameters are potential

candidates for synoptic applications.
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VYIII. URSI General Assembly Washington

PROVISIONAL PROGRAMME

*peronomic Studies Using Digital Yonespheric Sounders'
Thursday 13th August 98]

0830 to 1200

0830  Tnvited Review: The Role of Modern Ionocsondes in lonospheric Physics
7. B. Jones, Department of Physics, Leicester University, Leicester,
LEI 7BH, U.K.

0900  An Advanced Mission to Map the Worldwide Topside Ionosphere Using a
Pulsed Doppler Sounder.
H. R. Mathwich, D. Aubert, A, Martz, K. Bibl and Le. D. Lewis.
Astro-Electronics Division PO Box 800, Princetom, New Jersey 08540,

0920  Automatic Electron Density Profiles From Digital Topside and
Bottomside Ionograms.
8. W. Reinisch, Huang Xueqin, Jane Tang, University of Lowell Centre
for Atmospheric Research, 450 aiken Street, Lowell, Mass 01854,

0935 Digital Soundimg: The FMCW Alternacive,
A. W. vV, Poole, Antarctic Research Group, Deparment of Physics and
Electronics, Khodes University, Grahamstown 6140, South Africa.

0950 A Discussion of the Ionosonde ar rthe Arecibo Observatory and
Comparisons With Data From Incolerent Scatter Radar.
C. A. Gonzales, R. A. Behnke znd R. ¥, YWoodman, Arecibo Observatory,
Bax 995, Arecibo, Puerto Rico 00612,

1005 COFFEE BREAK

1020 Early Results With the New NOAA Tonosonde.
A. X. Paul, NOAA/JERL/SEL, Boulder, Colorado 80303.

1035 Data Processing for the Dynasonde: Methods for Folarization Discrimina-
tion, Doppler, Echo Location and Trace Identification.
J. W. Wright and M. L. V. Pitteway, NWOAA/ERL/SEL, Boulder, Colerado 80303.

1055  Frequency - Time Trade-0ffs in lonospheric Sounding.
M. L. V. Pitreway, Department of Computer Science, Brunel University,
Uxbridge, UBS 3PH, U.XK,

1110 Digital Ionospheric Sounder Studies of lonosphere Magnetosphere Counling
at Roberval Quebee,
C. G. Park and J. #, Doclitcle, Radio Science Laboratory, Stanferd
University, Stanford, CA %4305,

1125 Studies of the High-Latitude Ionosphere ac L = 4 and L = 3.6 Using the
Digical #. F. Radar,
F. T. Berkey, C. 5. Stiles, J. R. Doupnik, Centre for Atmospheric and
Space Sciences, Utah State University, Logan, Utah, 84322,

1140  Towards & Global, Real-Time lonospheric Monitoring Syscem.
J. W. Wright and H. K. Paul, NOAA/ERL/SEL, Boulder, Colorado 80303.

I%. Japanese Training Handbook

The existence of a simplified training handbock, showing ionograms and interpretation, prepared in
Japan was announced at the INAG meeting at Geneva. (INAG 32 p.5) In response to a request from the
meeting that an excerpt be published in the INAG bulletin, Dr. Wakai, who has been acting as INAG mem-
per in dJdapan, has submitted the attached example. The volume was prepared by Mr. H. Chyama, Director of
the Wakkanai Radio Wave Cbservatory of the Radio Research Laborataries, Japan and is based on UAG-23.

We feel that the congratulations of INAG and the Network should be expressed to Mr. Chyama.

Dr. Wakai writes:

"I¥ the INAG community would encourage the scheme, an English version, with some {efinement,
may be produced. In the original the jonograms are shown on a 1eft'hand page, line
drawing and tabulatien on right hand, followed by Japanese and English test.
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1
ﬁ{i(;y/ Do you wish to have this publication, with an English translation, generally available? If so please
5&&  let INAG know in time for a decision at Washington.

£
[

AN

As Chairman, I feel that a full set of temperate latitude ionograms with 1ine drawings, tabulations
i and notes would be invaluable even when your local ionosonde is different.

Additional notes could be contributed by the Chairman if the authors and users so desire. For example
fbEs Figure 6, I concur with the interpretation of fbEs but would add “The absence of any M or N reflectiens
makes ¥t 1ikely that this example was actually a meteor Es trace which could be ignored under the weak or
I transient echo rules. This is thus a good exampie of a trace which can be ignored." Perhaps the same
ionograms could be used in the appropriate section - both interpretations are right,

N\

[
T
3

5

Simplified Handbook for Ionogram Interpretation and Reduction
{Japanese Version)

This handbook s a sort of simplification of the URSI Handbook of lonogram Interpretation and Reduction,
second edition 1972, being prepared for the use by trainees to be engaged in the business of the ioncgram
scaling. This may be characterized by the following:

(1) This version is compressed down to reughly 100 pages, in contrast to the original Handbook {URSI 1872}
of more than 300 pages.

(2) This handbook is compieted as applicable to the mid-Tatitude jonograms which are commonly obtained at
Japanese sounding stations.

(3} It is compiled in the crder of such ionospheric parameters as, fmin, fok, h'E, foEs, h'Es, type of Es,
fbEs, foFl, h'F, h'F2, foF2, fxI, M{3000)F1 and M{3000}F2.

(4} This is composed on the cross-reference basis between the corresponding columns on ieft and right
pages. In other words, the line drawings of the ioncgrams and scaled vatues on left side pages cor-
respond to the descriptions of the reasons on scaling, notes and remarks on the right side pages.

N. Wakai

Japanese member of INAG
Pianning and Support Division
Radio Research Laboratories
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Station: Wakkanai
Date: May 25, 1979
Time: 1145 (135%MT)

Station: Wakkanai
Date: May 19, 1980
Time: (245 (1359EMT)

Station: Wakkanai
Date: May 8, 1980
Time: 1000 (135%EMT)

Station: Wakkanai
Date: May 14, 1980
Time: 0845 (135°EMT)
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Note:

foE is observed at 3.90 MHz with the c~type Es. The group
retardation at the lower end of ¥ trace is also observed at 4.1
MHz. frin Seems to be somewhat higher than the value usually
expected.

In the case where the lower end of F trace shows group retar—
dation as seen in this example, it could be interpreted that
the c-type Es never influence the upper layer.

fyEs = G {more accurately fpEg = (FoE)EG)

Note:

Nighttime ionogram. The f-type Eg is observed at an altitude

of 100 km. The F trace is observed from around the lower
limit of ionosonde. fpin = 1.0

In the case where fpipE {(lowest frequency of Es trace) is equal
to, or larger than £, T (lowest frequency of F trace}, the
interpretation that there is no influece of Es on the upper
layer is correct.

bes = E {symbol E corresponds to symbol G used in the
daytime)

Note:

Remark:

Only F trace is observed from 4.9 MHz. fmin = 4.9

In cross-reference of ionograms before and after this icnogram,
the reason why the lower trace disappeared should be confirmed.
In fact, this example was obtained during the SID (Sudden
Ionospheric Distrubances), when the absorption (B) increased.
fpEg should be represented by the value of fpig accompanying
qualifying letter E and descriptive letter B, i.e.

fBEg = 49 EB

When the disappearance of lower trace can not be ascribed to
the absorption, some appropriate descriptive letters other
than B should be attached (e.g. malfunction of ionesonde: C)

Note:

The ordinary and extraordinary traces of c-type Eg are
observed at around 120 km.

foEs = 5.3 fxEs = 6.0 foFl = 5.8 MHz

fminf (5MHz) is clearly lower than foEs of c-type Es.
Therefore, the iower portion of Fl trace below 5 MHz can be
interpreted to be masked by e¢-type Bs.

fpEs = 50
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X. Handbooks of Ionograms

In addition to the Japanese Handbook referred to on p. 19 the Chairman has been informed:

{a) That a South American atlas of ionograms is being produced (reported by Dr. Giraldez} '“‘Li(
(b} ?hat 1.P.5, Australia is producing a Handbook of Mawsan {high latitude) fonograms- Y v

X1. Icnospheric Vertical/0bligue Seunding Network in Japan*

N. Wakai
Japanese Member of INAG
Radio Research Laboratories, MOPT, Japan

if the radic emission from each ionospheric sounding station in a network is ccordinated so as to be
received in turn at the other individual stations in the network, the routine icnospheric sounding would be
much more effective for applications to the real-time monitoring of propagation conditions.

Such a two-way sounding network is going to be established among five Japanese socunding stations,
Wakkanai, Akita, Kokubunii, Yamagawa and Qkimawa, for the purpose of short-ferm propagation prediction for
4F telecommunication circuits. This will enable the ionosphers to be sampled at 25 different locations,

Some additional components have te be incorporated in the 9B-type tonosonde {standardized model installed
at all Japanese sounding statioms), in order to allow obligue incidence sounding in addition to the conventional
ionosonde mode of operation.

Fig. 1 shows the various propagation paths between the ionespheric sounding stations, together with the
corresponding path distances and mid-points of the paths (cross mark in the figure}.

It is expected that when the network is operated on a voutine basis, information about the ionosphere at
the apexes of reflection {midpoint of paths} could be obtained in addition to those above the sounding stations.

Fig. 2 shows a coordinated scheduie of transmission within two minutes to be centered at 0, 15, 30 and
45 minutes of sach hour. *

Each sounding station will be able to receive swept-frequency sounding signals from each of the five
stations and issue short-term propagation predictions for use by 1ocal users as required. Furthermore, this
network enables us to monitor not only the ionospheric and HF propagation conditions over the whole area of
Japan, but also to pravide useful means for predicting the interference of VHF signals {land mobile, FM and
TV broadcasting) via the Es layer as well as the scintillation of satellite signals. For this application
the whole of the data for both vertical and obligue sounding are collected and processed at a prediction center.

The development of an inexpensive receiving system which is capable of receiving the routine sounding
signals is also important for making this network useful for public users.

* This project is under development at Ionospheric Radio Prediction Section headed by Dr. R. Maeda,
Radio Wave Division, RRL. Any comments to this project are invited to be forwarded to Mr. T. Takeuchi.
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Ionospheriec vertical/oblique sounding network in Japan.
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Nominal Time of Emission
0
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Fig. 2. Schedule of coordinated trapsmission.

(W-Wakkanai, A-Akita, K-Kokubunji,
Y-Yamagawa, and 0-Okinawa}

¥II. lonogram Reduction System using a Digitizer connected to Computer

by: MN. Wakai
Japanese Member of INAG
Radio Research Laboratories

lonespheric sounding at vertical incidence is a widely used technique for obtaining basic information
of the ionosphere. The extraction of ionospheric parameters from the onograms s an indispensable but
time-consuming and laborious work without which the ionespheric scunding Ttself would be meaningless.

the Radio Research Laboratories, as the organization in Japan responsible for performing routine sounding
and ionospheric research, has been devoting effort in providing icnospheric data of good quality for more
than 30 vears. Several approaches have been proposed and tested so far for saviag time and labor and speeding
up the reducticn of ionograms. HNone of them, however, has reached ultimate success owing to various kinds of
limitations.

Under those circumstances, the development of a fully computerized reduction system was authorized as a
research project in RRL in 1978,

At the same time, a computer-zided manual reduction system has also been proposed as one of promising
systems which will be put into practice within a couple of years.

This report describes the outline of the Tatter reduction system developed at Ionospheric Radio Prediction
Section, RRL, headed by Dr. R. Maeda in 1980.

This system is composed of the following compenents, as shown in the figure attached:

Film projector
Digitizer (HP 9874A): effective size of screen 435 x 315 mm
resolution 0.025 mm

Exclusive Computer (HP 9845B): Memory 56 kB
Character Display 24 line x 80 letters
Cassette Tape Recorder 217 kB
Thermal Printer BO Tetters/line

Tape Puncher (FACIT 4070}: 75 characters/sec
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The output of the Tape Puncher is fed manually to the Tape Reader Terminal which it connected through the
telephone line to the central Computer (TOSBAC 5600) system including Line Printer and Plotter.

The software for the jonogram reducticn with digitizer is written in the BASIC language, coensisting of
the following programs; Coordinates calibration, Trace scaling, Parameter relation, Character display output,

Cassette tape recorder input and cutput, Frror detection and amendment, Daily report {Thermal printer output},
and Tape puncher output.

The procedure to be followed by the scaler in the jonogram reduction on a routine basis is as follows:
A normal 35 mm film fonogram is loaded on the projector and reproduced in an enlarged size on the screen of the
digitizer. Scale caltibrations are made for the origin, Togarithmic frequency on the abscissa and linear height
range on the crdinate.

Ionospheric parameters are reduced from the ionogram with a stylus of the digitizer in accordance with the
rules, accuracies and symbols as recommended by the URSI Handbook of Ionogram Interpretation and Reduction,

The reduction is performed in the form of conversation with the exclusive computer. The error detection
and amendment are made for the reduced parameters which are recorded both in the character display and the
cassette tape which is proofed against power breakdown. Then the paper tape and daily report are punched out
of the tape puncher and the printer respectively, after the completion of ionogram reduction for a day.

This system is now aperating satisfactorily for the reduction of fonograms obtained at Kokubunji and at
Syowa Station in Antarctica.

RN
-lonogram
5 0 0 O QG Oo0DaQ

DIGITIZER
HP 9874A

e
i §
Dispiay COMPUTER
: PRINTER
A HP 98458
i
QO |

TAPE
LCasselle

v wiilm Praiecto

PUNCHER
FACIT40Q70
Recorder

% Paper Tape

COMPUTER
ZCEEEEEEE;Z“—_—— TOSBAC 5600

Biockdiagram of Ionogram Reduction System

using a Digitizer

Note: Any comments and questions are invited bo be forwarded to My. Y. Xuratgni who g wholely responsible
for the development and operation of the system. :
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XI11, Fiftieth Anniversary of first Synoptic Ionaspheric Sequence

The first successful measurement in 2 regular program of ionospheric soundings at noon was made at
Stough on Sunday 11 January 1931. Thus initiated the $lough Ionospheric Observatory which has continued to
observe the ionosphere for over 50 years, the longest sequence in the world,

A group of about 24 ionaspheric scientists met at the Appleton Laboratory on Sunday 11th January 1981
te drink wine, renew old acquaintances and o watch the noon ionogram being recorded, The archives were
opened and many photos of early workers, equipment and data were on display. These first observations were
made by the frequency change method using continuous wave transmissions., This gave very accurate measurements
of virtual height but was very difficult to interpret when two or more reflections were present with similar
amplitudes. The main interest was in the behavior of foE during the day, night time variations had been
studied earlier. Owing to the absence of MF transmissions in those days, there was ne difficulty in following
fob down to 0.7MHz, excepi, of course, for interpretation when sporadic £ was jmportant.

Pulse h'f equipments (manual) were built at Slough for use in the Second Polar Year 1932-3 and one was
deployed at Tromso- the first high Tatitude synoptic study {Appleton, MNaismith and Ingram. Phil. Trans. 236
p. 191-259, 1937). This delayed the installation of a synoptic equipment at Slough where the first noon
observations of foE, foFl, and foF2 were made on 23 Sept. 1932, This started the current sequence of synoptic

measurenents of all three layers at STough,

Appleton was a great believer in the importance of making regulay accurate measurements, initially con-
centrated at the equinoxes and solstices and on Wednesday. An inspection of the Isternational Geophysical
Calendar wil} show that this traditfon has continued to this day - where effort is limited this is very
efficient! i

The early days were represented by Sir Granville Beynon, Dr. W. R. Piggott, Mr. J. A. Ratcliffe and
Mr. A. F. Wilkins and the ionosonde was operated by Mr. K. Feldmisser. . The Chairman of INAG was invited to
comment on the jonogram which showed both sporadic E and M reflection traces, indicating slight tilts in the
F layer.

The Fiftieth Anniversary of the establishment of the Slough lonospheric Observatory was celebrated at
the Appteton Laboratory, Slough on 12th January 1981 with a series of lectures under the Chairmanship of
Prof. J. T. Houghton and Dr. J. W. King. Sir Granville Beynon gave a popular lecture on “Fifty years of
ionospheric sounding” in which he reviewed some of the highlights of the perjod and told stories about three
of the early workers associated with Slough, Mr. Wallace Brown, a New Zealand marine radio operator who was
Appleton's assistant in the 1920's and 1930's, Dr. W. R. Piggott and Sir Edward Appleton. The future of
ionospheric and radio propagation research was then discussed by Dr. H. Rishbethy Dr. W. R. Piggott,

Mr. W. H. Bellchambers and Dr. W. C. Bain. .

Although the Appleton Laboratory will be combined with the Rutherford Laboratory at Chilton, the
ionosande will probably continue at Slough. It is proposed to use a digital equipment when the Laboratory
is closed so that the ioncgrams can be recorded in real time at Chilton and the data made available to
operational users.

XI¥. Deployment of Advanced Ionospheric Sounder at Halley, Coates Land, Antarctica

The Advanced Tonospheric Sounder (computer controlled digital fonosonde) belenging to the British
Antarctic Survey has been deployed in an insulated, temperature controlled cabin and is well sprung to
withstand the shocks and vibration of transport by ship and over uneven ice shélves. It has also been
provided with a power supply adequate to operate a small observatory which is similary mounted. The
cabins are fixed to heavy sledges for Antarctic use and can be raised above the snow surface on four
jackable Togs. This is necessary as the snow surface at Halley rises by a meter or so every year and
any building on the surface is rapidly drifted over. ‘

Much preparatory work was necessary as Halley is on a floating ice shelf, but éxceptiona]]y bad
weather prevented the arrival of the advance party until only three days before the arrival of the ship,
RRS Bransfield,

The weather remained unseasonally bad, with high winds, but nevertheless the equipment was all
successfully transferred to the sea ice and transported some three kilometers to Halley Base. Two 50m
masts and numerous short masts were raised, ground mats and antennas erected and the whole equipment and
power units tested. Pespite high winds, which made outside work difficult, exhausting and sometimes
dangerous, several days of test operation using the synoptic and research programs were successfully
completed before the ship had to leave, 16 days later. In parallel, the normal relief of the Base was
carried out in the same period, most Base members working in one or other of the 1Z2-hour shifts. Normal

scientific observations were also maintained in this period. :

V. Ionogram Seguence Showing lLarge Differences Between 0- and X-Mode Traces

by: S. M. Broom, British Antarctic Survey
The ionogram sequence in Figura 1 was recorded at South Georgia (54°S, 36°W} during the night of

30 July 1971. The unusual feature of this sequence is the marked difference.betwegnlou and x-mode
reflections, indicating the presence of considerable gradients in the magnetic meridian.
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This type of sequence is consistent with the passage of travelling ionospheric disturbances, usually
ascribed to gravity waves, travelling from South to Nerth, i.e. towards the equator. These affect the

highest levels first,

The first ionogram in the sequence shows the start of the perturbation as a broadening of the F-region
trace near foF2 and fxF2. The second order trace shows this even more clearly. The x-mode trace on the
2045 jonogram is markedly different to the well-formed o-trace, in particular showing an anomatous cusp
at 1.2 MHz. This is a genuine feature and not the retardation usually associated with the electron
gyrofrequency, which at South Georgia is only 0.8 ¥Hz. The height and shape of the second order x-mode
trace indicates that severe North-South tilts are present in the vicinity of the station.
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At 2100 the relations between the heighis of the multiple order F-region traces suggest that the layer
has become horizontal. However, as can be seen in the table, both h'f and #(3000)F2 have decreased suggesting
a change in layer shape. Checking near the tangent point for the MUF siider shows tiit near hmF2, as is con-
firmed by the satellite traces on the second and third orders. Thus the decrease in ¥ factor is probably a
tilt effect, a good example of how rapidly M factor and true height measurements hecome inaccurate when tilts
are present. By 2130 the relations between multiples have become normal near hmF2, the factor is again reliable,
the layer has moved up again lowering the factor. The 2115 and 2130 ionograms show changes similar to those
found at 2030 and 2045.

To the accuracy allowed by the guarter hourly sampling intervals and the uncertainties in analysis when
tilts are preseni, the sequence between 1930 and 2345 is consistent with the passage overhead of a sequence of
relatively regular wave-like perturbations of height with time. These are seen more clearly on the isoionic
contour plot shown in Figure 2, which was constructed using a semi-empirical modelling techique using the tab-
ulated data assuming it is from overhead. The characteristic movements towards lower heights with time are
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Fig 2,

It is interesiing to examine whether this wave train could be the effect of gravity waves excited by the
movement of the terminator. At this time of year, the terminator is to the south of South Georgia, about 2000 km
away and is relatively slightly inciined to the lines of latitude. The dip at South Georgiz is abnormally small
(-52°), this and the geometrical features of the station thus make it particularly favorablie for observation of
interactions between gravity waves and changes in F-regiom fonization. Local sunset is 1820 on this date, but if
the hypothesis is true, the time of the passage to the effective part of the terminator will be later, since the
wave train is travelling towards the equator. The direction of the F-region wind is alsc favorable for north-
wards transmission of any waves generated by the terminator in this period.

Other examples, somewhat less spectacular than this sequence, have been found at similar times on days neigh-
boring this. Further weight is lent to this explanation since most polar to equator moving ionospheric disturbances
are associated with aurcral activity, however, solar and geophysical data for the week of this event show no out-

standing features.
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The sequence presented here highlights how much interesting information is lost if station operators and
qnalysts 100k at ionograms selely to extract the routine scaling parameters. The scaling for the daily worksheet
is shown in Figure 3. The only way of showing the presence of perturbations is to use UY for the M{3000) factor
at 2109 - there was enough evidence to justify this on the ionogram though the original scaling missed this point.
Such rapidiy changing phenomena cannot be properiy included in hourly table through an f plot would have shown
some of the changes. For serious studies, a five minute sequence would have been desirable.
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XVI. Correspondence Course

INAG invites othar groups to submit training notes which may help other networks or scalers.

fxI and Spread - F Scaling, by: Alan Rodger, British Antarctic Survey

The parameter fxI and Spread-f types are now beth extensively scaled and there appears to be few
major difficulties in their scaling. However, at British Antarctic Survey (BAS) we have experienced
some minor problems during our annual training program. These arise mainly when the o- and x-mode
traces are not identical which can occur for a variety of reasons and such as tilting of the ionosphere,
differential absorption of the o- and x-wave and radic broadcast interference. The exampies sheet with
the appropriate scaling in the table were developed to illustrate some of the difficulties experienced.

The principle which is adopted in the scaling of fxI is that it should be determind in such a way
that consistent values of fol can be deduced from it. This is more fully dicussed in INAG 22, p. 8-9,
and the difficulties of fxI and fol are given in UAG-23A p. 21 and p. 99-103.

The optional Spread F rules in section 2.8, p. 58-63 of UAG-23A allow some flexibility in their
interpretation, At BAS, our aim is to provide as complete description as possible by using the descrip-
tive letters F, Q and P with foF2, fxI and h'F. Consequently we do not require fo use the descriptive
Jetter L to indicate the presence of mixed Spread-F. The descriptive letter F is used only when the
frequency Spread-F 3 0.3 MHz. Range Spread-F {letter Q) is used when the recorded trace exceeds twice
its normal widih (a rule which is not universally accepted). When no Spread-f is observed on F-region
traces, the descriptive Tetter X is given priority over all other to indfcate the lack of scatter.

EX. foF2 fxl h'F Comment
1 044 0590-X 2590 Hormal ionogram
2 044-H 050-X 250 No scatter present priority X on fxi
3 044 060-X 250 Mo scatter present, priority X on fxI
4 038EG 044-X 250 F2 region in G condition, fxI = fxFl
5 044 0500 250 fx1 determined from o mode, priority X on fxl
6 044 0500% 250 fx1 determined from o mode, priority X on fxI
7 010 016 250 fxF? not seen as close to gyro-frequency
8 A A A Complete blanketing by Sporadic E
9 044-F 053 250 Spread-F exceeds 0.3MHz; -F on fxI optional
10 044-F 057 250 More severe Spread-F than 9 but scaling similar
different degree of Spread-F on o and x traces
11 044-F 05408 250 fxi value determined from fol
12 044-F 05608 250 More severe Spread F than 11 but similar scaling
13 044DF or F 060 250 Very severe Spread-F; vesolution of o and x- traces not possible
14 044-F 05308 250 fx1 = fol + fB/2, with descriptive letter for interference
15 044438 053-F 250 foF? = fxF2 - fB/2, Presence of Spread-F indicated on fxi
16 03808 F 250 F given priority over other letters in fxI to show presence
of Spread-F
17 044 053-X 250-9 Simple range spread; no freguency spread hence -X
18 044 050-X% 250-9 Different form of range spread
19 044-F 058-§ 250-Q x1 value determined from range spread structure
20 044 070-p 250 Polar spur gives fxI value
21 044-F 070-p 250 Polar spur gives fxI value
ze F 070 Q Extensive mixed spread present
z3 044 050-X Ground backscatter trace, not used to evaluate fxI
24 B B 8 Complete absorption

Note 1: Gyro-frequency taken as 1.2 MHz
Note 2: Case 9, 10, 13 descriptive letter F optional use of fxI

Note 3: Case 5, 14-16 same scaling procedure applies if loss of traces caused by eguipment malfunctions.
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SPREAD - F AND fx/ SCALING
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XVII. Station Notes

Haliey Bay, Antarctica

The routine 15-minute synoptic ionospheric sounding program which used a Unjon Radic Mk II ifonosonde
built in the early 1950's closed at the end of December 1980. Thus ending a nzarly complete data set
spanning over 23 years from a single model of fonosonde. An Advanced lonospheric Sounder (IMAG 28 p. 7,
INAG 21 p. 14-15) was successfully deployed on the same site = Mid-January despite a period of seasonably
inclement weather. Some synoptic ionospheric parameters will be made available to the UDCs from this but
the details have not yet been finalized.

Argentine Islands

A report describing the comparisan of the data produced by an Austraiian 4A fonosonde (an early prototype
of the IPS-42) and a Union Radio Mk I} ionosonde, operated sipuitaneously at Argentine Islands over a 9 month

period in 1978/79, is now availabte. Anyone wishing a copy shoutd contazct A. Rodger, British Antarctic Survey,
Madingley Road, Cambridge CB30ET, U.K.

Chinese Stations
The Institute of Radio Wave Propagation has provided the following positions for ihe stations under its

control. The station at the Wuhan Institute of Physics is operated by the Academy of Sciences.
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Manzhouli 117° 27' 18" £, 49° 35' 10" N
Changchun 125° 15' E, 43° 52° N

Beijing 116° 08' E, 39° 44" N

Lanzhou 103° 51' 50" E, 36° 03" 30" N
Chongging 106° 25" L, 29° 30' 25" M
Guongzhou 113° 21 E, 23° 08' 05" N
Hainandac 110° 20' 22" E, 19° 59' 50" N

Blumenau, Brazil

An ionospheric chirpsounder is Jocated at 26°55' S 48°56°W working on the South Atlantic geomagnetic

anomaly.

This sounder belongs to the Communications Ministry of Brazil and is operating in a joint program

with the FURB (University of Blumenau, Brazil).

XVIII. Resolutions and Decisions of 18th General Assembly of ICSU Amsterdam 1980

I.c.5.U., the Internaticnal Council of Scientific Unions is the senior body in charge of all the
Inteynat1onal Scientific Uniens. It can set up new Unions or Committees e.g. SCOSTEP, the Scientific
Committee on Sclar-Terrestrial Physics and approves Union rules and inter-Union relations.

Resolutions and Decisions which may be interesting to the Network and scientists using its data are:

3) Agreement between ICSU, the China Association for Science and Technology and the Academy
Jocated in Taipei, Chira

The 18th General Assembly of ICSU

endorses the recommendation made by the Executive Board at its 27th Meeting in May 198C
concerning the agreement between the China Association for Science and Technology, the Academy
located in Taipei, China and ICSU, and

recommends that the Executive Board make every effort to emsure the participation in ICSU
0f the scientists from the People’s Republic of China.

5) World Data Centres

The 18th General Assembly of ICSH,

noting that international geophysical programs are increasingly generating data sets which are
largely, 1f not entirely, digital and machine readable, and therefore that it is of the greatest
importance that the World Data Centres acquire the necessary eguipment, procedures and personnel
for the efficient processing, archiving and retrieval of data in large quantities in machine-readable
form,

recognizing that the costs of maintaining the WDCs are borne entirely by those countries in
which they are focated, but that the Centres are required to meet the changing needs of the
international scientific community as determined by the relevant Unions, Associations, Commissions
and Committees of ICSU,

records its deep appreciation of the enormous service provided by the World Data Centres to the
world scientific community,

jnvites the responsible Mational Agencies to consider ways and means of meeting the need for
continued modernization of data-handling facilities in the WDCs.

8) COSTED and ICSU’s Role in Development

The 18th General Assembly of ICSU,

aware of the growing interest in problems of the developing countries among members of the
1CSU famity, and of significant new initiatives by intergovernmental agencies, both of which were
discussed in an open meeting on science and technology for development, in Amsterdam on 6 September
1980,

noting with approval the COSTED program for 1981, the intention to draw up a long-range program
for 1982-84, the pianned extension of COSTED activities in Africa and lLatin America, and the rapidly
increasing participation of many scientific Unions in fostering the growth of science and technology

in developing countries,

recommends that the Scientific Unions and COSTED improve and maintain close and continuing
two-way communications concerning their respective programs and intentions for working with
developing countries,
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invites national members to appoint naticnal committees or correspomdents for COSTED, who
would help to identify: 1} problems where ICSU could be helpful; and 2} personnel and
resources to strengthen CGSTED's programs,

sugges?s that_%he Exegutive Board and the General Commitiee continue to consider ways and
means of increasing the involvement of the world scientific and technological community in
problems of developing countries, and

suggests that the ICSU Executive Beard authorize the preparation and publication of a concise
readable booklet that would describe the activities of ICSU and its constituent bodies in the
development area and characterize the kinds of services the ICSU family has to offer.

Hote by Chgirmaﬂ: This resolution might offer a new way of getting some additional support for stations
in daveloping countries which are at present in difficuities. However, requests should come from those
actwally involved - there is too much 11 informed planning.

15) Commemoration of the First and Second Polar Years and the International Geophysical Year

The 18th General Assembly of I{SU,

remembering that the International Geophysical Year was an unprecedented step forward in
world-wide scientific cooperation, and that it marked the bheginning of many international
programs in the earth sciences which ever since have progressed continuously,

reaffirms the decision to commemorate the centenary of the First Polar Year and the
anniversaries of the Second Polar Year and the International Geophysical Year,

invites appropriate groups within 1{SU, intergovernmental organizations and regional and
national associations, to take this inio account when planning their activities for 1982 and
1983, and

requests the Executive Board to include addresses on the history of international cooperatien
in earth sciences, and its relevance to future activities at the 19th General Assembly, te consider
the publication of a special volume including the papers given at commemorative meetings, and to
encourage the publicizing of the commemaration through the media.

16) The Meed for Peaceful Resolution of Internatiopal Disoutes

The 18th General Assembly of ICSU,

aware of the imminent threat to the very survival of the human race inherent in the world-wide
arms race,

remembering the call for peace issued 25 years ago in the Einstein-Russell Manifesto signed by
nine other great scientists,

yrqes scientists everywhere to call upon their governments to work toward progressive limita-
tjon of weapons of mass destruction, and seek peaceful means for settling all matters of dispute
between them.

XIX. Symposium on Scientific and Engineering Uses of Satellite Radio Beacons

A Symposium on Scientific and Engineering Uses of Satellite Radio Beacons was held in Warsaw, Poland,
from 19 to 23 May 1980 at the invitation of the Space Research Committee of the Polish Academy of Sciences.
1t was the fifth Symposium of the COSPAR Beacon Satellite Group and was sponsored by COSPAR and URSI. The
Symposium had the support of several eminent Polish persomalities. The Organizing Committee and the Program
Committee were chaired by Dr. A. W, Hernik.

The Symposium was fortunate in having the participation of 71 scientists from 18 countries. Following
the tradition of the previous Symposia, some sessions were devoted to the presentation of § invited and 29
contributed papers, and others to discussions of the present status and future aspects of scientific and
engineering uses of sateliife radio beacons. Some of the topics were:

- Ionospheric disturbances (natural and artificial);

- Scientific uses of trans-icnospheric propagation studies;

- Tropospheric and ifonespheric propagation Timitations on earth/space systems;
- High-latitude ionospheric studies by radio beacon techniques;

- Equatorial ionospheric studies by radio beacon techniques;

- Mid-latitude ionospheric studies by radio beacon technigues:

- Piasmasphere/protonosphere studies;

- Technigues of radio beacon measurements;

- Application of beacon technigues to microwave and infrared sounding systems.

The Proceedings of the Symposium will be issued by the end of this year. Reguests for spare copies
should be addressed to:

T
i Dr. A. W. Heraik,
Space Research Centre PAN,
ul. Ordona 21,
01-237 Warsaw, Poland.

R. Leitinger
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Beacon Satellite Group

Since the COSPAR panel which was responsible for the Beacon Satellite Working Group has been dissolved,
the URSI Board of Officers has decided to incorperate the Beacon Satellite Working Group as Working Group
G 12 "Use of Beacon Satellite Transmission". This will be subject to confirmation at Washington.

%%. International Geophysical Calendar 1981

The Operational Edition of the Calendar (see following pages} has been issued by the International
Ursigram and World Days Service (1UWDS} and copies are availabie on request from:

Dr. P. Simon,

Ursigrammes Observatoire,
921990 Meudon,

France,

or

Miss J. V. Lincoln,

WhC-A for Solar-Tervestrial Physics,
NOAA, D63,

325 Broadway,

Boulder, {olorado 80303,

USA

On the back of the Calendar, there is a summary {not reproduced here) of the recommended observational
pragrams in various branches of atmospheric physics and in studies of certain interplanetary phenomena.
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International Geophysical Calendar for 1981

(See ather side for infarmaticn on use of this Calendar).
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5" Dark Moon Geaphysicat Doy (DMGO)
{910 world Geophysical Interval (WGI)

[3 Daywith unusual meteor shower activity,
Northern Hemisphere

5] Day with unusual metear shower aetivity,
Southern Hemisphere

1. Solar Maximum Year continues through February 1981, bul with possible extension through September 1981,

2. An Alpine Experiment (ALPEX), of the WMONCSU World Ciimate Research Pregram, is scheduled for the peried 1 September
1981 through 30 Seplember 1982,

OPERATIONAL EDITION, August 1980
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EXPLANATIONS

This Calencar continues Ihe sorfes bagun lor the IGY years 185758, and is
issued annually 1o recommend dates lor sofar and {leophysical observalions
which cannot be carried oul gontinuously. Thus, tha amount of observalional
data in exislence tends to be larger on Cajendar days. The recommandations an
data reduclion and especially the How of data to World Dats Contors (W3Gs) in
many instances emphasize Calendar days. The Calendar is prepated by the tnter
noliensl Ursigram and World Deys Sorvice @LBWDS) with the advice of
spokesmen lor Ihe various scionlific disciplines. Far greater detall connetning
explanations or recommendalions your allentlon is called o information
published perindically in FABA MNews, 19GG Chronlcle, URS! infermation Bullatin
ar other scientific journals.

The delinitions of the desigraled days ramain as described on previous Cafen.
dars. Univarsal Time (UT) is the standard time for all world days. Regular
Geophysical Days (RGD) are sach Wednesday. Rogulnr World Days (RWD) are
three conseculive days each tmonth, atways Tuesday, Wednesday and Thutsday
near lhe middie of the month. Priodity Reguiar World Days (PAWD) are the AWD
which tall on Wednesdays. Quartterly Werld Boys (QWD} are one day each guartar
and ara the PRWD which fait in the World Geophysical Intarvais (WGI). The WGI
are fourteen consacutive days in cach season. beginning on Monday of the
selected monih, and normally shift from year to year n 1981 the WG will be
March, June, September and Decermber,

The Sclar Eclipses are February 4.5 {annulan beginning in the Greal Australian
Bight, crossing Tasmania, anding in the South Pacific Ocean olf the coasl of
Peru, and July 31 {tolal} beginning in Lhe eastern part of the Black Sea, crossing
the central part of Asia, and endinyg in the Pacific Ocean narth of (he Hawaiian
islands.

Matoor Showars (selected by P. M. Milman, Otlawa) include imparlant visuat
showers and also unusual showors observable mainly by radio and radar tech-
nigues. The dalas are coded o indicate whether the shower is cbservable in the
northern or 5oulhermn nemaphere.

The occurrence of unusual salar ar geophyslcal conditions is annaunced of
forecast by the IUWDS thraugh various types of geophysical "Alarts™ which are
widply distributed by telegram and radio broadcast on a current schedule.
Stratospheric warmings (STRATWARR) are afso designaled. The meleorological
lelecommunicalions network coordinated by WMO carnes these worldwide
Alerts once daily so0n afler 0400 UT, For delinilions of Alerls see IUWDS "Synop-
lic Codes lor Safar and Geophysical Data, Third Revised Edilion 1973 and ils
amondments. Retraspoctive World Intervals are selocted and announced by
MONSEE and elsewhere to provide additional analyzed data for particular gvents
studlad in the ICSU Scientific Committes on Solar-Tarrestrial Physics (SCOSTER
programs.

AECOMMENDED SCIENTIFIC PROGRARMS
CPERATIONAL EDITION

(The lollowing material was reviewed in 1980 by spokesman of INAG, WMO
an¢ COSPAR as suilabte for coordinated geophysisal programs in 1951)

Airglow and Aurora Phenomena. Airglow and aurorai obssrvatorios opetate
with their full capacity around the New Moon petiods. However, 10¢ progress in
understanding the mechanism of, inter alia, tow fatitude aurora, the coordinated
use of alf available techniques, oplical and radho, from 1he ground and in space is
required. Thus, for the airglow and awora 7-day periods on the Calendar,
ionosande, incoherent scattor, special satelite of balloon obsarvalions, ale., are
espocially encouraged. Fericds of approximalely two weeks' duration centered
an tha New Moon are propased lor high resolution studies of ioncsphedic, aurorat
and ragnetospheric observations at figh fatiludes during norinern winier,

Aimospheric Efectricity. Not-continupus measurements and data reduction for
continuous measurements of atmospheric eteciric current density, field, condue-
tivities, space charges, ion number densilies, ionosphere potenlials. condensa
tion nuclel, gic.; both al ground as well as with radiosondes. aircraft, rackels;
should be done with first priority on the RGD each Wedoesday. beginning on 7
January 1981 at 1060 UT, 14 Janvary at 0000 UT, 21 January at 6600 UT, 28
January at 1200 UT, etc. (beginning hour shill 3ix hoyrs each woeek, bul is always
on Wednesday). Minimym program ts at the sama lime on PAWD beginning wilh
14 January al 0000 UT. Dals reductior lor continucus measurernents should be
aextended, if possible, 1o cover at least the full RGD including, in addrtion, at least
& hours prior to indicated beginning lime Measurements prohibited by pan
wealher should be done 24 hours later. flesuits on sferdes ang ELF are wanted
with fust priority for the same hours. shorl-pericd measurements cenlered
around the minutes 3550 of Ihe hours inglcated. Priority Weeks are the weeks
which contain a PRWD; minimum priority weeks are the ones with a QWwhB. The
World Data Centre for Atmospheric Eleciricily, 7 Karbysheva, Leningrad 194018,
USSR, is the coliection polnt for data and informatkon on measurements.

Geamagnelle Phuenomana. I has ahways been a feading principle for
geomagnetic observatorics that operalions shouid be as continuous as possible
and Lhe great majority ol statlons undertake Lhe same program without regard to
the Catendar,

Siations equippad for making magnetic ehservations, but which cannol cany
oul such ehservations and reductions on a continyous schedule are encouraged
to carry oul such work at teast or RWD {and during times of MAGSTORR Alari)

longspharic Phanpmana. Special altentlen is conlinuing on particular avents

May 1981

whicihy cannot pe forecasl in advance with reasonable cerlainty. These will ba
idonlified by Retrospeclive World Intarvals. The importance of oblaining fulf
observatianal caverage 15 therelote stressed ever H i Is possible to anaiyze the
delaited dula oniy for the chosen avents. in Lhe case of varticai incidence sound.
ing, the need to obtain quarlerhourly tonograms al 23 many stalions as possible
is parlicutarly streased and takes priority over recommendation (3) below when
boll: are not practical.

Far the vertica! Incidence (V1) sounding program, the Summaty recommenda-
Ltons are: (@) aff stations should make soundings at feas! every quartes houe Sla
tians which normally record al every quarter shouid, H possible, record mare fre-
quenily on RWDs, (b} all stalions are encouraged to make f-plots on RWDs:
I-piols should be made lor high tatitude stalions, and for the so-called “represen-
tative” stations al lower latitudes for alt days {i.e., Inciuding RWDs$ and Wals),
tConlinuous recards of tonospheric parameters are acceptabla in pace o f-plols
at temperate and low fatitude stalions): (e} 2!l slations are encouraged i make
pralife paramelers on RWDs and include them in data sent to WDGCs axcapt for
slations which ajready undertake [ull proliie programs of praduce manthly me-
dian profiles for synoptic purposes; {di copies of nourly fonagrams with ap-
propriate scales for QWDs are 1o & sant 1o WOCs; (e) stations in the eclipso zore
and s conjugate area should take continuous obsesrvalions on solar eciipse
days and special observalions on adjacent days. See also recommendalions
under Airglow and Aurora Phenomena.

For incoherent scaller observalion program, every elfort should be made to ob-
tain measurements at least on the incoharent Scatter Coordinated Observation
Days, andinlensive series should ba atlempled whenaver possible in WGIs of the
Alrglow and Aurora Periods. The need lor collateral VI ebservalions with not
mare than quarter-hourly spacing at leasl during all observalion pericds is
sirgssed. Oy, M. Blanc {France}, URS! Working Group G.8. is coordinaling special
PIGGIAMS,

For the tonospheric drift or wind measotement by the various radic techniques,
observalions are recommended 10 be concsnirated on the weeks fncluding
AWDs.

For traveting ionosphere disturbances piopose spacial perlods for coordinated
measuramants of gravity waves induced by magneltosphetic activily. probably on
setected PRWD and RWD

For the tonosphetic absorption program haif-hourly observalions are made al
feast on alt AWDs and hall-howry tabulalions seml lo WDCs. Observations
should be cantintous an solar sclpse days tor stations in eclipse zone and in its
conjugate area. Spocial afforts should be made {o oblain daily absorplion
measurements at lemperate latilode stations during the period of Apsorplion
Viinter Anomaty, padticularly on days of abrormally high or abnormaliy fow ab-
sotption {approximately October-March. Northern Hemisphere; Aprit-Seplember,
Soulhern Hernlsphere),

For back-scatler and forward-scatier programs, obsefvalions should be mads
and analyzed on all AWOs at least

For synoptic observations ol mesospheric (D ragion) tleciron densllies,
several groups have agreed on using the RBD0 for the hours around noon.

For ELF noise measuvrements involving the earlivionosphere cavily
resonances any special effort should be concentrated during the WGls.,

1 s recarmanded thal more intensive observalions in all programs be con-
slgered on days of unusual meteor sctivity

Metaorolegy. Particuiar efforls should be ipade o carry out an intensiied pro-
gram on the RAD — each Wednesday. 11T A dasirable qoal would be the schedul
ing of meleoralogicat rockelsondes, ozone sondes and radiomeler sondes on
tnese days, togelhers with marimum-altitude rawinsonde ascenls at both 0000 ad
1200 UT

During WGl and STRATWARM Alart Inlervals, intensiltied programs are also
desirable, preferabtly by the implementation ol AGD-type programs {see shove) on
Mondays and Fridays, as well as on Wadnpadays

Solar Phenamona. The Solar Maxitnurn Year conlinues through February 1981
Observaleries making specialized studies ¢f solar phanomens, pasticularly using
new of comnplex lechnigues, such that conlinuous obsarvation or reporting is im-
practical, arorequesied lo make spacial efforts to provide Lo WDCs data for safar
eclipse days, R\ Ds and during PROTON/FLARE ALERTS. The altention of those
recording solar noise speclia, solar magnetic fields and daing specialized op-
tical sludies is particufarly drawn to this recommendation

Space Research, Interplanetary Phonomena, Cosmic Rays, Acronomy. Ex
perimenters should take imlo accoust that observational effort in other
dgisciplings lends 1o be intensilied on Ihe days marked on ihe Catendar, and
schedule ballopn ang rocket experiments accordingly il there are no other
geophysical reasens for choice. In partigular it i3 desirable to make rockel
measyrements of ionospheric characlerislics on the same day al as many ioca-
tigps as possinie; whore fersible, expedmenters should endeavor to faunch
rockets (o montor at least normat conditions on the Quarierly Warnd Days (QWD)
o7 on AW0s, since these ara also days whan there will be maximum support from
ground cbservations. Aiso, special elforts should be made lo asswre recording of
lefemetry on QWD and Atrglow and Aurore Pededs of experimenls on salefiites
and ol expertments on spacecrafl in orbit around the Sun.

For the URSHIAGA Waorking Grotp on Passive Electromagnatic Probing of the
Magaetosphere augmented synoptic recordings will be catied lor on an ad heco
basis in June and July 1581,

For URSINAGA Coordinated Tidal Observations Program (CTOP) contact Or. R.
G. Roper {USA) for the 1231 calendar.

The International Ursigram and World Days Sesrvien {IIWDS) is a permanent sclentific service of the intarpalional Union of Radio Science (UASIH, wim-|he part-
Licipation of the Intarnational Astronomical Union and the Internationat Union Geodesy and Geophysics. IUWDS adhersas Lo the Federation of Astronamica! and
Geophysicat Services ¢f the Internattonal Council of Scigntific Unions. The {DWDS coordinates tha International aspects of the world days program and rapid data

interchange.

This Calandas for 1381 has been drawn up by J. V. Lincoln, of the IVWDS Steering Comymillee, in close association with A. H. Shapley, Chalrman of MONSEE of
SCOSTEP, and spokesmen for (ke various scientific discipfines in SCOSTEP and COSPAR. Shmilar Calondars have been issued anauzily beginning with the IGY,
1957-58. and have been published in various widely avatlable scienlilic pubticalions,

Published for tha Internationat Council of Seienlific Uniong with the financial assistance of UNESCO,

Additlenal coplos sre availalie upon requos! ta FUWDS Chelrman, Dr. P. Simon, Ursigrammes Observatoira, 82180 Moudon, France, or [ULWDS Seceotary for
Woarid Days, Miss J. V. Lincoln, WEC-A for Solar-Termostrial Physles, NOAA, D83, 325 Broadway, Boulder, Celorado 00343, ULS.A.
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XXI. Changes in the SCOSTEP Secretariat

As of 31 December 198G Dr. E. R, Dyer, Jr. will be retiring from the position of Scientific Secretary
of SCOSTEP. His successor wili be:

Pref, C. H. Liu,

Department of Electrical £ngineering,
University of I11inois,

Urbana, IL 61801

USA

Telephone: {217} 333-8005
TWX: 910-245-2434 PURCH DIV U OF I+

During the period of 1 Jan - 15 June 1981, Prof. Liu will be on sabbatical leave and Prof. C. F. Sechrist
at the same address will be Acting Secretary.

As of 15 December 1988, all correspondence should be sent to the Urbana address.
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