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. Jonosphere Station Information Bulletin Ng, 5%%

T. Introduction

This issue of the INAG Bulletin has been delayed due to the Chalrman's visit te Vertical Inci-
dence Soundings Statfona in South Ameriea. The gensral inersase in interest in this type of measure-
ment results in more correspondence and increased efforts to make the network efficient. This causes
some overloading of your officers. We can only apologize for the resultant delays.

We have much pleasure in welcoming Dr. A. S. Besprozvannaya of the Arctic and Antarctic Research
Institute as a member of the Ionospheric Network Advisory Group. ©Dr. Besprozvannaya has a very wide
experience in morphological studies and in the interpretation of ionogramg and hae made detsalled stud-
ies of ionograms from many countries. She has written a very large number of papers, many of which
are only available. in Russian. We feel sure that her energy and enthusiasm will be a great help to
INAG and to the statlons which it serves,

some of the correspondénce generated by the publication of the discussions at the Seminar on
High Latitude Ionograms, Leningrad May 1970 1is reproduced in this issue so as to start world-wide
discussions, IWAG wishes to stress that, while High Latitude problems are critical at high latitude
stations, similar phenomena are often seen at lower latitudes. Thus the sequences on ionograms found
when & high latitude trough and ridges move over a station are closely paralleled in some temperate
latitude zones when the sunrise trough crosses a station or when the equatorial anomaly is develop-
ing at low latitudes. The tilts of the gurfaces of conatant ionization can be equally large, 30° =
60%, in these cases., The main difference is the number of hours at which such phenomena are found.
This varies, conslderably with latitude and longitude. The same principles of analysis can be used
in all regions and it is worthwhile to stress the similarity in interpretation.

In our first Bulletin we summarized the Proceedings of the Speclal Meeting on problems of VI
Tonospheric Soundings Network, London 1969, which were endorsed by the URSI/STP Committee and URSI
General -Assembly (Ottawa 1969). In addition to setting up the INAG organization, this meeting recom-
mended that selected exparts be sent to visit the stations, with special stress on visits to stations
in South America and Africa.

‘As a result of these recommendations and parallel suggestions by CCIR (Opinion 22-1, 1970),
UNESCO financed and organized visits by Mlle. G, Pillet to the African stations (January 5 - Febru-
ary 15, 1970) and Mr. W. R. Piggott to South America (October 1 - November 5, 1970). A full report
on these visits must await the publication of the official reports by UNESCO. However, some notes on
problems which appear to be common to many stations are given below.

Stations which were visited or with which contact was made indirectly are as follows:
Mlie, G, Pillet ~ Afriea

Tamanrasset Algeria | Binza (Kinshasa) - Democratic Republic of Congo
Rabat (Zaers) Morocce | Iwiro (Bukavu) Democratic Republic of Congo
Dakar Senegal | Bunia (Ruanpara) Democratic Republic of Congo
Ougadougou Upper Karavia (Lubumbachi ex Elizabethville) Democratic Republic of Congoe

Volta 1§ Nairobi Kenya
Ibadan Nigeria | Djibouti (Asta) French territory of Afars and Issas
Zaria Nigeria | Fort Archamboult ; Republic ‘of Tchad
W. R, Pigpott - Latin America
Paramaribe } Surinam San Juan . Argentina Concepcion  Chile
Natal Brazil Trelew . Argentina . La Paz Bolivia
Sao Jose dos Campos Brazil Ushuala Argentina Jicamarca Peru
Tucuman Argentina General Belgrano Argentina Huancayo Peru
Buenos Alres Argentina Abra Pamba (proposed Argentina Popayan Colombia

‘ new station)

% Under the auspices of the Solar-Terrestrial Physics Committee of the International Union of Radio
Science (URSI/STP Committee).

%%k Issued on behalf of INAG by World Data Center A, Upper Atmosphere Geophysies, National Oceanic and
Atmospheric Administration, Boulder, Coloradeo 80302, U.5.A. The bulletin is distributed to sta-
tions by the same channels (but in the reverse direction) as their data ultimately flow to WDC-A.

., Others wishing to be on the distribution list should notify WDC-A.

1




While examining random samples of jonograms for discusslons on ionogram analysis at stations in °
South America, your Chairman was surprised to see fairly typical sequences of auroral type sporadic E
ever in the tropics, These have not heen recognized or reported despite their importance for the
study of particle activity at low and temperate latitudes, We would like tc appeal to all operators
to read the appropriate sectlons of the URSI Handbook of Ionogram Interpretation and Reduction, the
Amnals of the IGY Vol, III part I and the Atlas of Ionograms and to make a apeclal effort to identify
cases of auroral Es, retardation Es and night E at stations distant from the auroral zones. If you
have doubts about the interpretation, pledse send sample sequences of ionograms to your nearest INAG
member or to the Chairman or Secretary of INAG, As it is clear that the circulation of our earlier
Bulletins has not been as complete as we would wish, the addresses are reproduced on the last page of
this bulletin,

INAG would like to draw attention to the difficulties of vertical incidence groups 1n developing

countries due to lack of contact with the literature, Some of the groups, Including some attached to

Universities, do mot have access to standard journalas such as Journal of Geophysical Research, Jour-
nal of Atmospheric and Terreatrial Physics, Journal of Planetary and Space Science and others are
restricted to these journals plus, sometimes, Annales de GEophysique. We appeal for copies of re-
prints of interest to small research groups which we could circulate according te the main interests
of the deprived groups. .

i
i

This issue also contalns a report on a Conference of Australian lonospheric Station Operators,
the experience of your visiting experts underlines the importance of arranging gimilar regional con-
ferenceg In other regiomns.

W. R. Piggott
Chairman, INAG and URSI/STP VI Consultant

II. UNESCO Trips to African and Latin American Vertical Soundings Stations
By W. R. Piggott

Pending the publication of the UNESCO reports on these visits, which we hope to circulate to
all stations and administrations, it seems worthwhile to start discussions on a few general points.

1. Overseas support of stations ) .

i

The operation and existence of a number of stations depends on the generosity of other
countries in supplying £ilm, spares and in some cases technical Eralning or assistance,.
Most of these mutual aid schemes are relics of the history of the development of the subject
and do not necessarily match current mutual interests, This situatlon is wunstable and the
future of stations dependent on it is hazardous, Although the use of the data obtained is
growing, the organizations using it tend to have little contact with stations and their’
problems and no specialized facilities to help, Your views on what should be done would be
most useful, ,

2., Education and training

A central problem in obtaining good data is the proper training of operators and ana-
lysis staff. In many countries this 1s sericusly hampered by language problems -- most of
the standard references are written only in English and the trainees lack sufficient English
to be able to read the literature with adequate underatanding. Even for English speaking
people it is difficult to learn the procedures adequately without proper teaching. Each
class of ionosonde has its particular faults and difficulties and each part of the world
shows its peculiar types of fonograms., Thus the training center must have examples appro-
priate to the trainees station. Many of the analysis staff met during these visits were
capable of being trained to high standards but lacked the necessary teachers. This prob-
lem was widely discussed, the most promlsing proposal being to set up regional training
schemes using the best available local talent to be extended in the future by advanced
classes from an expert in the field. The general view in South America was that the staff
could be trained to give scientifically useful data if the problem was considered systemati-
cally and the needed action taken.

The work needed to translate even the Handbook into French, Russlan and Spanish fas very
considerable and is probably not possible unless several volunteers could be found who were
willing to collaborate for the general good. Your views, and 1f possible collaboration,.are
invited. A new edition of the Handbook is likely to be available in the next few months, so
the need is urgent.

f
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3.

tocal resesrch and application of VI data-

There is a widespread belief that most worthwhile research using ionograms has already
been done in the advanced countries, in particular in Australia, France, Germany, Scandi-
navia, UK, USA or USSR and that there is little left to be done at individual stations.

This 15 easily demonstrated to be untrue, many phenomena which are common features of the
behavior of particular stations have not even been described in the iiterature! In addition
there are considerable possibllities For regional studies both of the ilonosphere itself and
its relations with airglow, magnetic changes and meteorclogy. In conjunction with space
agoncias, there are many posaible investigations linking local snd epace data. Particularly ;

in the poorer countries there are considerable sconomic advantages in exploiting H.F. com-

munications which can only be fully utilized by local studies of the ionosphere and iono- ;
spheric propagation. With proper foresight and judgment of the rate of economlc advance it i
shoulbe be possible to combine the research with training of the people needed for the prac- :
tical use of H.¥. On the whole the trend appears to be away from long distance point-to-

point circuits and towards much larger numbers of relatively short range low ioaded links,

though some groups feel that long range H.F., point-to-point, where the ionosphere ig rela-

tively stable, has economic and user advantages over the competing satellite technique.

Where such developments are likely to occur the importance of local studies of the local

ionosphere must be stressed. The type of work which is most likely to be effective depends

on the type of people available, the economic position of the country, the type of training

needed for local development as well as scientific value, Geophysics has the advantage that

phenomena vary with position and time so that useful projects can usually be found to £it a

wide range of lopglstic difficulties.

Antenna problems

Many groups visited requested information on antennas, As it is often cheaper and more
convenient to improve antennas than to make major overhauls and improvements to ionosondes,
there ig a growing interest in improving antenmas. The following notes may help and stimu-
late further discussions of this problem.

(1) Note that the problem of the most efficient transmitting antenna is different to
that of the most effective receiving antenna.

(11} In the transmitting case the object is to radiate as much power as pessible verti-
cally. This implies

(a) that the antenna can be coupled efficiently to the transmitter

(b) that the polar diagram has a maximum in the vertical direction over as
much as possible of the desired band of frequencies

{¢) that the radiation resistance of the antenna is sufficient for effective
radiation.

In general it is not possible to meet these requirements efficiently over the whole
band of frequencies transmitted using a single antenna and marked improvements are possible
using several antennas suitably desipgned. This involves a make-before-break antemna switch
preferably operated from an adjustable relay, so that the changeover frequency can be adjust-
ed by trial and error to suit the responaes of the chosen antennas.

The following systems are widely used:

(1) log asperiodic A well)designed log aperiodic antenna gives excellent ionograms at
frequencies above about 3 MHz but must be supplemented by a lower frequency anten=
na. It s relatively expensive and difficult to build and set up.

(1) Deltas and rhombics Peltas and rhombics are cheap to construct and erect. For a
given height of mast and total span, a delta is more efficient than a rhombic on
the lewer frequencies but its main lobe splits at a lower frequency than the rhom-
bic, restricting the efficlency at higher frequencies. A good compromise iz a
large delta with a rhombic mounted inside it, the former radiating on frequencies
up to 5-7 MHz, the latter at higher frequencies, It is somewhat laborious to work
out the dimensions of the optimum shape of antenna which can be mounted on a mast
of given height, h, for use over a given frequency range using conventional meth-
ods (see, for example, R. Balley, Wireless Eng, 28, 208-214, 1951).

The work can be greatly simplified using a technique, originally developed by
Piggott, in which the length of one of the sides of the antenna is expressed as nh
where n is the design parameter. The solutions are given by




1]
Delta, Sloping side = nh (K iz a constant dependent on units)

£ = kfo7L sin I'b (n-1) - ko=l  einTh (n+1) exp(- 23 Lh)
n-1 A n+l A A

Rhombic, Sloping side = nh/2

ﬁ+1 2 Th £#3;L 2 1h Th
E = 2K s sin~ﬂ?5~-(n-1) + 2 e gin MEK_(H+1) exp(2] i + )

The £irat maximum for each term occurs when the sine functlon is unity, the first
term mainly determines the higheat frequency on which the antenna can be used, the
second the lowest frequency. Interference due to two terms usually causes oscil-
lations of amplitude 3-6 dE which are not important. The same technique can be ap-
plied to other types of aperiedic antenna (see Balley Joc.eif. )

The full solutions can be used Lf preferved though it is seldom worthwhile to
consider the radiation from the bottom wire of a delta and its veflection on the
ground., Minor changes in shape can be made to make the ground reflected wave add
to the upgoing wave at frequencies nmear the first minimum of the polar diagram,
thus slightly increasing the maximum frequency usable with a given design.

i (1ii) Tuned folded dipole for low frequeacies The ESSA design is very effective but the
i relays needed to shorten the antemna as the frequency increases often give exces-

sive troubles. A less efficilent but more reliable antenna can be made by termina-
ting the folded dipole with a resistor of about 700 ohms capable of dissipating
the output power of the tramsmitter., The anteana should be as long as practical,
kinks due to masts not being in a straight line have relatively little effect on
the radiated power.

(iv) A pumber of other terminated antennas have been used successfully, e.g. trapezium
or bent folded dipoles descriptions of which will be found in the literature.

(v) Receiving antennas In the case of receiving antennas the requirements are:

(a) Sufficient pick up of signal to override signals or noise picked up in b
the receiver or earth system. P
(b) Optimum gignal-to-noise ratio. i

it is usually a disadvantage for the antenna to deliver large signals to the R
receiver. Particularly with ionosondes in which the HF circuits are not tuned, 3
such signals can cause overloading and cross modulation, greatly increasing the
apparent noise and interference levels, and a better overall signal-to-noise ratio
can be obtained by inserting an attenuator between the receiving antenna and re-
ceiver., This gain 1s particularly noticeable at night when many strong interfer-
ing signals are present.

In many parts of the world most of the unwanted signals and noise are verti-
calling polarized and a simple horizontal antenna can show significant gain in %
gignal noise ratio. Terminated (aperiodic) antennas usually show less stray coup~
1ing to such signals than resonant antennas.

I1II. Comments on Seminar on High Latitude Jonograms, Leningrad, May 1970

1. G. A, M. King in letter of Aupust 21, 1970:

The main obiectives of the seminar were to consider difficulties in high latitude interpre-
tation and the use of high latitude ionograms for scientific purposes.

The ‘data abstracted from the ionograms during routine interpretation are used for practical ?
propagation work and also as background material for research. For the first, the rules have recent- P
iy been changed by the addition of fxI. This recognizes that an obliquely propagating radio wave can :
be reflected by the most dense region in the neighborhecd of the path mid-point and is not necessari- :
ly limited by the instantaneous density at the midpoint itself. This particular rule has the virtue ;i:
of simplicity - an operator does not need to strain his judgment. i

1, When the data are required also for scientific research we demand more of the observer, and
* in lots of cases his judgment is not equal to it. If the operator is at the station for a £
long time, presumably the training can be more thorough. However, three of our stations i

are manned by the year, and we are not even the employing authority so that the training i
period is limited, We like to get the observer for at least six weeks, but.this year the

4




e

g

3.

i

" observer for Camphell Island has only 3 1/2 weeks with us, and besides interpretation he

must learn the equipment! Communication with him during the year 'is only by radie. We
can't blame this man if his interpretation iz a bit sloppy. In fact, we ask him to read
Just 4 parameters so that we get them right.

You may feel that our staffing problems are extreme. However, we have had many instances

where the staff have been well trained, where their interpretations are adequate to routine

needs, yet the readings of the more complicated parameters are not good enough for research,
For example, Migs Bullen had ‘the Campbell Island and Cape Hallett E layers re-read under her
careful gsupervision for a paper on "Enhanced Activity in the Ionospheric E-region' (J.A.T.P,
28, 879, 1966)., She also had the Ellsworth 1957 and 1958 F regiong re-read for studies onm
layer replacements, the new interpretations being often very different from the original.

As a third example, she plotted the types and ovccurrences of Es at Hallett and Scott for
many years and concluded that, even with good training (and she was responsible for it),

the observers showed too many idiocsyncrasies for reliable statistics.

Those of us with sufficient physical background can look at difficule ionograms and agree
on the nature of the ionosphere and on what to write down on the data sheets, but we can't
expect the ordinary observer always to be as well versed. This is the first point I wish to

make.,

The second point is my amazement that the scaling rules need to be rewritten for ‘times when
the fonosphere is tilted. In April, 1946, J. Meek and ¥, T. Davies issued an "Observers'
Instruction Book for Canadian Ionospheric Stations". Their figure 3 illustrates F-region
problems at high latitudes. 3a and 34 show that oblique traces with high foF2 do not gener-
ally extend down to frequencies below a crossing of the lower density "overhead™ while
Yobliques” with low foF2 are complete - good observing and interpretation in those days,

but surely now commonplace, Perhaps the proposal from the seminar intends that the rules

be supplemented by examples with discussions of the geometry. This is a good idea, Those
with low latitude stations are just as conscious of the need to consider tilts and depart-
ures from the simple "layer".

My third point concerns spread-F. Once again, this is a matter of geometry. There does
not have to be a lot of structure in the ionosphere to cause a messy~-looking ionogram -
people tend to under-estimate the complexities of geometry. Moreaver, simple changes in

the position of the sounding station relative to structure can cause apparently large chang-
ea in the ionogram. For example, oblique, spread traces can appear, disappear and then re~
appear with only a uniform horizontal motion of a structured layer,

'Such accidents of geometry are relevant to the usefulness of methods for classifying spread-

F, whether by Penndorf's method or into range and frequency spreading. 1 adopted the latter
for my paper on spread-F (JATP 32, 209, 1970). T pointed out that "as range spreading de-
cays it is replaced by frequency spreading”. 1t follows that one expects to find both pres~
ent under most circumstances, their relative importance being determined, not only by the
state of development of layer structure, but alse by the geometrical accidents. While the!:
clasgification is useful for special studies it is of little uge if made routinely and i3
burdensome to an operator, Similar remarks apply to Penndorf's method. While 1 appreciate

"that the use of a classification by station networks would be optional  we do feel scme obli-
« gation to conform. Those who advocate a routine clasgification should be quite realistic

about its ueefulness, remembering the small amount of real physics that has come from the
sporadic~E clagsification,

The seminar has given much attention to high latitude troughs and the structure of the polar
cap F-region. Indeed these are important subjects, but subjects for particular and detail-
ed atudy. They are not suitable subjects for statistical analyses relying on operator judg-
ment. In my own detailed studies my judgment has been strained so I cannot yet see how to
present the material convincingly in journal articles., I oppose the introduction of h'T on
the grounds that in each particular case its meaning depends on local geOmectf'of which we
have no other knowledge. The ratio, h'I/h'F, does not give the secant of the zenith angle
to oblique structure,

Point five concerns night-E and type r Es. It is distressing to read in the proceedings of
the seminar that "Most participantas had experience in use of fbEs for Ls type r and held
strongly that the rule should be altered for this type 50 that a numerical value was oh-
tained", and proposals to alter rules in a way that can only confuse us further. The In-
struction Manual for the ICY (Annals of the IGY Vol. 111a) defines type r as "non-blanket-
ting Es with group retardation at the high frequency end. Group retardation showing on the
Es trace but not on the F trace at the corresponding frequencies" (Annals, p. 94). The

URSI Handbook of Ionogram Interpretation and Reduction (Handbook, p, 59) defines type r as
"An Es trace showing an increase in virtual height at the high frequency end similar to
group retardation but which is non-blanketting over part or all of its frequency range.

5
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’1 ary studies of the morphology of the ionosphere,
tation together with identical data presentation becomes critical.
- 'the Seminar was to discuss the Manual recommendations and to what de

This is distinguished from the usual group retardation {as in the case of an occulting
thick E layer) by the lack of group retardation in the F layer traces at corresponding
frequencies and the lack of complete blanketting'. Note that the Handbook allows a little
blanketting. The Seminar now proposes that "The trace of this type displays group retard-
ation at its high frequency end, which is not always present at the low frequency end of
the F region trace., This type can be elther transparent, or partially or fully blanket-

ting.'" By this definition an operator could put all F traces with group retardation (if
not normal E} into the type v class. There would be no need for the phenomenon of "night-
B,

Now this Obsarvatory has done a lot of work on night-E, raported in some ten scientific
papers. An essential facter has been the ability to distinguish between overhead and ob~
lique thick E layers - between layers which blanket and those which do not. To do this

with the routine data in a way which does not confuse the observer we have been careful to
maintain the definitions of night-E and type r Es exactly as given in the Annals (Definitions
on pp. 106 and 94). The Handbook's definition of type r tends to be confusing while it does
not formally define night-E. Through the unfortunate circumstance that different people com-
piled text and illustratiens, the four examples of type r given in the Annals do not conform
to its definition, The Handbook has carried on the error by referring to these examples,

‘h-von;mnz-u-“_M .

Turning now to the question of where to tabulate type r and night-E: Both the Amnals and

the Handbook say that night-E should go with normal E. This decision was made originally

on the basis of Canadian experience that night-E can occur in the daytime and over the
periods of sunrise and sunset, often being only marginaily distinguishable from normal E.

In the New Zealand longitudes we find the same. In the Siberian and South American longi-
tudes, of course, it is almost completely a night-time phenomenon. TFor a strong case against

changing the present practice I recommend Miss Bullen's paper mentioned earlier (J.A.T. 2.
28, 879, 1966).

I am aware that the tone of these comments on the Seminar is strongly negative. It can be
sumnarized as, "Don't change the rules unless the case for a change is overvhelming." 1In
their enthusiasm, the participants have on occasion overlooked this guiding principle. They

also hope that the routine observer will share their enthusiasm, their experience and their
judgment, and I'm’afraid that they could be disappointed.

Dr. A. S. Besprozvannaya in a letter to W. R, Pigpott of October 29, 1970:

Thank you very much for Dr. King's comments you so kindly sent me. I would like to answer
Dr. King's comments on Leningrad Seminar recommendations., If I have understood Dr. King correctly,
his main argument states that however elaborate the data reduction might be, the quality of the data
would finally be defined by the training of an operator which is always lower than the knowledge of
the researcher. That:is why we can hardly hope to get adequate fonospheric data for research.

In fact the personnel problem is a very serious one in every country, but nevertheless we
should seek means of obtaining reliable information from the ionograms, suitable for a researcher
who cannot obtain the original data., Obviously with the increase of scientific contacts this problem
becomes extremely yrgent, since the scientists now are getting more possibilities to carry out planet- _
. And the use of identical methods of data interpre~-
Therefore the main objective of

gree tney provide for the uniform-
ity in the data reduction practice.

I. Data aﬁalysis has shown that even with similar physical background the information obtained
from the ionograms considerably differs, this mostly applies to the following parameters:

(a) determination of electron density in F2 layer,
(b} determination of electron density and classification of Es traces.

it is these two problems that were mainly discussed at the Seminar,

11, ‘Table 1 shows the information obtained from the tabular data on foF2 parameter for December

- 1958 from 5 high-latitude stations. These stations belong to different countries, but
their physical conditions are similar:

they are all situated in the area of the polar cap,
¢> 80°. Table 1

= foF2 foF2
Station Country ¢ foF2 U,D,E(foF2) F U,D,E(foF2), F
Thule USA 86,0 3.0 21.0 78.0 97
Fletcher USA 79.5 0.3 22,2 . 97.5 99
Alert Canada 86,5 20.8 91,2 8.7 81
Eureka Canada 89,1 35.8 95.2 4.7 82
D/ NP-7 USSR 84.4 27,6 95.5 5.1 80

6 .
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The table presents the number of cases In per cent of hourly values for the month when the
numerical value of foF2 was scaled as an accurate average or scaled with descriptive letter
F and qualifying letters D,E,U because of the spread (F), or the number of cases when in-
stead of a numerical value the letter F appears in the Table, This Table shows that differ-
ent reduction techniques do exist, The recommendations given in the Handbook, hence, are
insufficient to provide identical reduction of the foF2 parameter when oblique and diffuse

traces occur.

As it i known the definition of foF2 implies two stages: selection of the main trace and

gscaling of a numerical value on the basls of accuracy limitations. That is why the Seminar
rocommendations (paragraphs A and M) state the necessity of reconsideration of scaling rules
and accuracy limits in the presence of oblique and spread reflections in order to get iden~

tical data.

IITI. Table 2 gives data on Es trace division into types for a number of stations, which are also
situated in similar physical conditions {auroral zone). The data are presented in per cent
of ‘the number of Es traces as shown in the last column of the Table.

Table 2
Station ¢ Esr E night Esa __ Es(f, %,c,h) LEs
Kiruna 64.9 0.8 0 78.0 21,2 1636
College 64.6 51.¢ 0 19.5 29.5 1046
Tixie Bay 65.6 18.0 50.5 2,2 22.8 1081
Murmansk 65.4 74.0 4,7 3.5 17.8 923
Churchill 70.5 30.5 2.5 45,5 19.8 1849
Point Barrow 69,6 30,2 1.6 44,4 23.5 1530
Yellowknife 68.8 41.5 14,9 7.0 34.0 1038
Dixon Is, 68,0 3.2 56,0 3.8 33.2 i692

It is evident from the Table that discrepancies mostly occur when classification of Es either
by r, a or E night is being made.

The Seminar suggested to revise recommendations of the Manual concerning Es and E night and
definition of Hsa type.

Reddy and Matsushita convincingly showed in their works the role of the fbEs parameter as an
indicator of electron density in the lower ionosphere, The clear physical meaning of this
characteristic makes it necessary to reconsider rules of fbE8 reductien in order to get the
maximum numerical value of this parameter.

iV. Concerning Dr. King's comments on the classification of diffuse traces by range and frequen-
cy spread, ‘T would like to notice that Seminar's agenda included it in order to define
whether it is necessary and practically pessible for an operator to differentiate these
types of spreading for our future research. I am very sorry that Dr, King was unable to
come to the Seminar for I hope that a more detailed acquaintance with the reports made at the
Seminar and discussions which followed might have convinced him in the necessity to recon=
gider the Manual and to add some new recommendations.

2. Prof, XK. Rawer, President, URSI Commission 3, in letter of Septehber 15, 1870:

In the Leningrad report, I disagree strongly with the proposals that the types h, ¢ and f
should be combined, The distinction between h and ¢ has been quite helpful as it is a.classification
according to the height of the normal jE-layer. Even this is not an absolute height scale, it is a
physically well defined level. I am not against the proposal to take out type 1, and it may even be
that I misunderstand your text, in case you were feeling that types h, ¢ and £ should only be com-
bined at the statistical treatment.

At this occasion I like to propose for discussion the use of type q which should be strictly
limited to the equatorial zone. If we stick to the purely descriptive view, it might sometimes hap-
pen that people use g for a high latitude record, and that is certainly not the intentien. T have no
information whether this happens sometimes, but 1t should be made clear that ¢ is only equatorial and
that a and r are only to be used in the presence of high latitude forms of Es, so that the appearance
of these symbols at temperatue latitudes ahould always indicate disturbed conditions.

) The presence of two structures in the Feregion is mentioned., This happens pretty often also
at temperate, particularly at low latitude during sunrise, and there are some publications about it.
Thus we have to think about the statement of the Handbook covering all latitudes.

As to the formulated proposals of the Leningrad Seminar, I am not very happy with point (c¢)
under D. Just for the reason in making something voluntary, we certainly provoke different applica-

tions at different stations.




: ments with properly designed ionosondes to esta

with the outcome of the Leningrad Seminar, and I agree with

Seen as whole, I am quite happy
Supplement to the Handbook after the main book,

you that we should issue a high latitude

Minnis preposes that changes in the reduction rules for high or for all latitudes which
might be propeosed in thig context, should also be accepted by Commission 1ITI. T agree with this
proposal, but I would like to have also the chairman or the secretary of the URSI-STF Committee in
the elrcuit, particularly as INAG reports to this Committee and not to Commission III. ©n the other
side, I suppose that everybody involved agrees that the members of Comm, LI should be informed about

major changes before they are introduced.

3. Dr. A. S, Besprozvannava in letter of August 19, 1970:

"hraft Copy of the Report on the Seminar on High

his seminar in the INAG Bulletin. There are no
learly and distinctly.

T gratefully acknowledge the receipt of

Latitude Ionograms, May 170" and information on €
comments nor additions that I would like to make, as the documents are written ¢

However, I would like to draw your attention to a concrete proposal, which can be considered
as a continuation of our joint work on the analysis of the vertical sounding data which was success-
fully started by the Leningrad Seminar. The essence of our proposal implies the following:

It was decided in March 1969 in Kiruna by the initiative of ESRO to organize inter-
national co-operation on the analysis of geophysical phenomena, associated with substorms
in the magnetosphere, and I think that it would be highly degirable to organize a similar

JInternational Program for the data of vertical sounding, in particular to study such para-

" meters as fbEs, fCES, types Es, foFz, fxI and Fg spread type in order to observe their plan-
" etary distribution in periods of different magnetic activity. The periods should be chosen
considering their maximum coverage by the satellite data on the particle fluxes, electron

density in the outer ionosphere as well as the data from magnetosphere.

The analysis of such maps might allow us to:

a. evaluate and clearly see the degree of identicalness In the data reduction, since
the maps would show the data of nearby stations or stations situated at the same
geomagnetic latitude, but belonging to differvent countries with different reduc-
tion techniques;

b, to evaluate the representativeness of the network ~f ionospheric stations, data of
which are used for the preparation of parameter distribution maps;

c. to reveal the validity of the ionospheric data for indirect determination of cer-
tain characteristics of the near-Barth space, (the limits of closed and open force
lines, plasmapause position, particle spectra, etc. ).

The data of vertical soundings should be collected in ome center, preferably in the
center which possesses maximum passible satellite data. In choosing the periods it should
be remembered that high latitude ionospheric data are received by the scientific centers

with a 6-month delay.
I would greatly appreciate your comments on this propesal. I would be very interested to
know the opinion of the concerned geophysical comaunity. '

W. R. Pigpott reply to Dr. Besprozvatnava:

My own feeling is that an exercise such ag you suggest would be worthwhile provided someone
such as yourself was willing to organize it., 1 feel that it is important that the data are used and
are seen to be used so that we need the names of those willing te work on them. This is more impor-
tant than cellecting at the best centre = too many collections are not used. It is also important
that the results are published within a reasonable time of the study. ' This could be done in the

- normal literature or using W.D.C.A's Geophysical Report system (UAG series).

4, Lucille Hayden, Tonospheric Quality Review Group, NOAA, Boulder, Cblorado:

and "g" can be separated. It would take special ewperi-
blish the height of normal E reflections at night.

Gne type should be used rather than trying to separate "f" and gt

We do not believe that Es types "E"

The problems with r-type Es are whether it is blanketing; and when it apparently is, is it
complete blankering? If r-type is present with no F region, it would be interesting to observe
whether the ¥ region is present at a lower frequency on a matching topside ioncgram. This would take
a project to determine if suitable topside ionograms were available.

Es (and/or enhanced E) is present whether it is blan-

Is it important to decide when r-type
tant question whether the layer can support communi~

keting or non~blanketing? Or is the most impox

cations?
3




LIt 1s difficult to expect field station personnel at remote sites to be able to reduce
these more tenuous points properly. This is especially true for the difference between E and Es.

In sealing £~type Es there have been objections that when the frequency of the #-type Es or
fbEs is less than foR ‘that the median count will be adversely affected., Again, however, isn't the
scaling rule to follew influenced by whether the purpose of the sealing is to bemefit communications
or to provide data fér the research scientist?

N IV. Notes from INAG Members

It has always been felt that a conference attended by the operators of all the stations in the
Australian Vertical Incidence Ionospheric Sounding Network would be of great bhenefit. Untll recently
i+ was considered that it would not be possible to gather all the operators together at one time for
various reasons including the difficulty in providing relief staff to operate stations during the
regular operators' absence, particularly as the men normally used for station relief ahould also be
present at a statlon operators conference, A few months ago it was realized that it would be practi-
cal to gather all station operators and the relief staff in Sydney for a short time so0 a conference
was arranged. Although the statidns in the Australian network are visited at intervals by various
members of the Sydney office and there is regular radio communication between the stations and Sydney,
it is considered that in some ways the conference achieved things which could not have been accom-
plished by any other means. It is suggested that groups of stations in other areas of the world
might find it worthwhile to arrange short regional conferences of station operators, A brief account
of some of the more important aspects of the Australian conference is given in the hope that this may
help others to organize similar conferences.

There was one very fortunate circumstance which helped to make a conference possible. The oper-
ators of the four most remote stations in the Australian network (Casey, Cocos Island, Mawson and
Vanimo) were due to be replaced and all the new operators were beilng trained in Sydney. An examin-
ation of the airlime timetables showed that the operators of the other stations in the network could
travel to Sydney fairly quickly and easily. All the station operators have local emergency arrange-
ments for carrying out the minimum tasks required to keep the station in operation if the regular
operator is unexpectedly absent. It was considered that, provided the period of absence of the
operators was mnot too long, these emergency arrangements could be used to keep stations operating
during a conference. This avoided the need to send relief staff from Sydney and allowed them to at-
tend the conference.

The arrvangement was that operators travelled to Sydney during the afternoon of Wednesday the
30th of September, the conference started at 9:00 A.M. on Thursday lst October and ended at 1:00 P.M.
on Friday the 2Znd of October, The operators returned to their stations during the afternoon of Fri-
day 2nd of October, This allowed about twelve hours for lectures, demonstrations and discussions
and about another five to six hours for informal discussions. The time available for the conference
was short and the programme had to be quite intensive. It was considered that a little more time
would have been useful but that shortage of time did not seriously reduce the effectiveness of the
conference.

One very important aspect of the conference was that it was a gathéring of people concerned
specifically with the operation of the regular ionospheric sounding programme, station operators not
research scientists. The material presented and the discussions centered around station operation,
not forgetting, of course, that the statioms exist to produce data to be used for research. This was
the first conference of station operators for a very long time and it was necessary to consider many
other matters in addition to ionogram interpretation and reduction. Only about one third of the time
could be devoted to the latter, It was ddcided that the main objective of the conference in regard
to scaling would be to try to achieve more umiformity in interpretation and reduction.

When the programme was being prepared it was realized that some organized approach would be
needed to scaling otherwise discussion could become chaotic and unfruitful. Most difficulties ex-
perienced in interpretation appear to be associated in some way with the use of the qualifying, des-
criptive and replacement letters and so this was chosen as a starting point for the discussions eon
scaling., Experience gained during the training of station operators had shown that it was necessary
to stress that it is not correct to use all letters or combinations of qualifying and descriptive
lecters for every characteristic. Lists were prepared giving the letters and combinations of let-
ters and numerical values which could be used for each characteristic and these lists together with
sketches of examples of theilr use were presented to the conference and discussion centered around
these.

The original lists were amended as a result of the discussions and a copy is given below,
These lists are not necessarily complete but it was considered by the conference they were correct
ag far as they went. They may be useful to other station operators. It should be noted that the
Australian statlons write their results in a form which has the qualifying letter before the numeri-
cal value and the deseriptive letter after the numerical value, This is an accepted alternative to
the arrangement given in the URSI Handbook,
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V. Sgecial Reports

onomy Laboratory, NOAA, Boulder, Colorado

The primary objective of topside sounding is tc obtain the electron-density profile above the
height of maximum electron density in the terrestrial jonosphere (Figure 1). This "ropside" profile
is obtained in a similar manner as the profile below the maximupl.

There is, however, oné essential difference between topside and ground-based sounding; the
gpacecraft is immersed in the ionosphere, This has two important consequences: each electromagnetic-
wave trace begins at zeIQ virtual range at its minimum frequency (called the cutoff frequency), andé a
wide variety of plasma waves are gtimulated and detected by topside sounders that are not observed by
jonosondes, Some of the more common and useful of these additional features on topgide ionograms are
given in the table below and labeled on Figure 2.

FEATURE
i

Electron Cyclotron
Resonance

Harmonics of Electron
Oyclotron Resonance

Plasms Resonance

Upper Hybrid Resonance -
% cutoff

o cutoff

% cutoff

f

o penetration

x penetration
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Fig., 1. Because of the need for information on the geographical and temporal structure of the top
part of the ionosphere, "Topside Sounders' are being flown in satellites.
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One of these additional waves is also an electromagnetic wave -- the internal extraordinary wavey
which produces a "z" trace on a topside ionogram (Figure 2)}. Thus there are three electromagnetic
traces on a topside ionogram instead of two. Both the ordinary, o, and extraordinary, x, ionospheric \
traces terminate with a penetration cusp at foFZ and fxF2, respectively, just as their lonosonde \\
counterparts. The difference, however, between the ionosonde and topside o and x traces is that the
topside o trace 1¢ usually incomplete and its beginming is obscured. Thus, the x trace is scaled for \h

true height analysis of topside ionograms instead of the o trace. . K\

Since the topside sounder is immersed in the ionosphere plasma it is an accurate diagnostic of
the local plasma as well as a remote sensor. That is, the cutoff frequenciaeg {fzS, foS, fx§) and
the frequeneiss and styyeture of the plasma-wave featuves yield information on the amblent ionosphere.
For example, both the electron density and the magnetic field strength of the local ionosphere are ob-
tained from f£z8 and fx8 together. On rare occasions the local gradient of electron density and elec-
tron temperatures are also accurate determined.

Date Coverage: All the topside sounding satellites launched to date are in nearly polar orbits.
Thus, in middle and low latitudes ome orbit yields profiles covering a wide range of latitudes, but
at essentially a constant longitude. Consecutive satellite orbits give profiles from the same wide
range of latitudes at different longitudes. Furthermore, the local (solar) rime at the sarellite
varies by only several minutes per day except at high latitudes, Therefore, the topside and iono-
sonde data compliment each other beautifully, the topside data yvielding spatial structure at nearly
constant local time and the ionosonde data yielding temporal variations at fixed location. Orbital
data and sounding parameters of the topside sounders are givén in the table below.

Topside Sounders

7 1

Satellite Alouetie I :Explorer 26 Alouette II : ISIs I
Principal CRC, Ottaws, NOAA, Boulder, " CRC i CRC
Agency Canada Coleorado . i i
{formerly DRTE)}| (formerly CRPL) ; !
Date 29 Sept. 1962 |25 Aug. 196h 20 Nov. 1965 30 Jan. 19469
to present to Feb, 1966 | to present to present
Apoges 1031 1010 t 2982 3520
(i) ;
Perigee 996 _866 . 3 e —| 576
{ () '
| Inclination 8.5 79.9 79.8 88.4 f
(deg) ;
Freguency Swept Fixed 1,50, Swept Swept
{MHz) 0.5 to 1k.5 2.00, 2.8s5, 0.2 to 14,5 0.1 to 10 g
3.72, 5.47, : or 20 |
.22 Fixed 0.25, |
0.48, l.00,
1.95, h,00,
i 9.303
Peak Power 100 Ly 100 or 300 100 or Loo
{watts) ' !

The Satellite Controller (located in Ottawa since all three sounders in current operation are
Canadian-built) determines the operating schedule to best use the available satellite power (and
hence, sounding time) to meet the requirements of the ISIS (International Satellites for Ionospheric
Studies} program. A general operating schedule is established for each sounder prior to launch; how-
ever, this schedule is modified as the scientific program evolves. For each sateilite, the sounding
time available per day slowly decreases due to gradual degradation of solar cells and batteries,

For example, Alouette I, now over eight years old, operates only 3/4 hour per day. In contrast,
I3IS-I, the youngest satellite in the program operates up te about nine houra per day, and can oper=
ate continuously for a full orbit, about two hours. :

In addition to the location of a satellite and its availabie power, the operating schedule de-
pends on the location of telemetry stations (and on tape recorder capabilities during the early life
of ISIS-I). A map showing the location of telemetry stations capable of operating the sounders is

i2
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shown in Figure 3. Note that the Mehain of telemetry stations in the vicinity of the"75° west 1on%i-
tude makes possible continuous coverage from the north pole to the south pole. These pole-to-pole
passes are scheduled regularly.
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Fig. 3. Telemetry Stations for lonospheric Topside Soundings, .}anuafy 1, 1968.

Data Processing: Topside ionograms are not produced automatically at the telemetry station., In-
stead, sounding data are recorded on a magnetic tape along with data from other experiments on the
spacecraft, These tapes are then shipped to one of three tape-to-film processing centers (located at
Ottawa, Ontario, Canada; Slough, England; and Boulder, Colorado, U,8.A.). At these centers ionograms
are produced under rigid quality control standards and distributed to workers in the ISIS program.

One year after processing the ionograms are deposited in the World Data Center A, Upper Atmosphere
Geophysics, NOAA, Boulder, Colorado 80302, U.S.A., where they are available upon request, Further in-
formation on topside sounding is contained in the "Special Issue on Topside Sounding and the Ionosphere”,
Proceedings of the IEEE, June 1969.

4

2, Comments on Need for Visite by S. 5. Degaonkar, Ahmedahad, India

1 came across some of the INAG reports and bulletins which were prepared by an expert committee
with you as Chairman. I think the reports represent correctly the feelings and frustrations of the
VI operators who run the stations in igolation and submit their data to WDCs and other organizations
without knowing the usefulness and applications of collecting such data. I also feel that internation-
al exchange of experts in the VI operation and research capabilities should be encouraged and I wel-
come any such expert from developed countries to visit Ahmedabad or vice versa. As I am in charge of
VI ionospheric station here, I would very much appreciate if you could put me on the mailing list of
INAC bulletins and other relevant informationm and activities, 1 am trying to see whether £xI para-
meter for spread-T can be tabulated regularly at Ahmedabad and made available to WDC along with our

K monthly lonospheric data.
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VL. Reports from Jtations

1. Canadian Network submitted by W. J. Wilson, birector, Telecommunication Regulation Branch, Ottawa,

R it

Canada:

Five ionospheric stations are operating in Canada for the purpose of making six measure-
ments of the lonosphere each hour. ,Thére are, of course, a number of other atations that

operate for support of sgpecial projects.

" The Ottawa station has oparated continuously since 1942, Churchill, Winnipeg and St.
John's since 1944 and Resolute continuously since 1948. Ottawa and Churchill use an LGl7
ionosonde, St. John's and Winnipeg an &1l ionosonde and Resolute uses a 1005W (also kaown

as J5).

Unprocessed £ilm ig mailed to Ottawa where the film is processed and then reduced at
the Ottawa Scaling center. While this system presents many problems it dees assure & high
quaiity film process and more important, also assures high quality and uniformity of iono-
gram interpretation and data process. The varlous values of ionospheric parameters are in-
aerted on punched cards and the synoptic values determined by a computer process.

We recently completed a semi-automatic scaling system which uses a "graphic Digitizer"
under operator control to record the poaition of the various points of the ionogram in bi-
nary form on a magnetic tape. Gnce each week the magnetic tape is fed into a computer,
where the binary units are converted into values of penetration frequencies, layer heights
or M factors. Each value is given an address and stored in a specific place on a magnetic
disk., At the end of the month, the values are read out to generate the menthly data presen-
tation, to produce punched cards and also a magnetic tape from which the "¢ plots' are pro-

_ duced by a mechanical pletter.

Data are stored for 1 year on punched cards, and then transferred to magnetic tape for
permanent storage.

2. Bangkok, Thailand

The ionospherie program as of February 1970 is operated by the Research Director-General,
Applied Scientific Research Corporation of Thailand, Bangkok 9, Thailand. The modified
C-2/4 vertieal incidence sounder continues to be used, The data are reduced in Bangkok and
sent to the World Data Center A, Upper Atmosphere Geophysics, NOAA, Boulder, Colorado, U.5.A.
The folliowing parameters are reduced: foF2, foFl, foE, foES, fbEs, f min, M{3000}F2, h'F2
and h'F. The sounder was closed down 0700 on 16 January 1970 until 1100 on 2 February 1970
during which time it was relocated from geographic location N13.73° EL100.57° to N13,83°
EL00.58°. The C-2 has been modified with a C-4 transmitter section, C=4 receiver and C-4
variable frequency oscillator. It sweeps 1-25 MHz in 30 sec with pulse duration 50 Ls and
peak power of about 10kW. The modified Pelta antenna now has a 289-ft transmitter sectiom
and 235-ft receiver section instead of 500-ft and 200-ft, respectively, previously, with
200 ohm termination in each case. The mission is jointly sponsored by the Military Research
and Development Center and the U.S. Office of the Secretary of Defense, Advanced Research
Projects Agency, Research and Development Center, Thailand.

VII, Notes from WDCs

i. World Data Center A - Upper Atmosphere Geophysics, NOAA, Boulder, Colorado, U.5.A. 80302

Please note that through a government reovganization the Envircnmental Science Services Ad-
ministration (ESSA) has been absorbed into a new agency of the U,5. Department of Commerce and ESSA
no longer exists. The new organization is the National Oceanic and Atmospheric Administration, NOAA.

In INAG-4 we promised to present a more complete statistical breakdown on the operations of

our data center.

L]
buring July 1969 through June 1970 we received:

1420 station months of daily/hourly value tabulations
11} "

38 " slectron density from vertical soundings
220 " " " jonograms from ground-based statioms
290 " " " topside ionograms

" We had 370 different requests for loncspheric data during that time and suppilied 16,435 station
: months of data,  This clearly indicates that the ionospheric data are heavily used.
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Thére were 215 requests for vertical soundings data distributed as follows by type of organi-
zation placing the request: '

' 28 Private Research Organizations
21 U.S. Government

44 NOAA

49 Universities
32 Foreign(l4 different countries)

41 Data center exchange
215

Bava were rvequasted for all years - not just the most reeent ones. The number of times the
year was invelved in the request is as follows: .

9 - 1957 51 - 1964
18 - 1958 66 - 1965
16 - 1959 62 - 1966
16 - 1960 61 - 1967
18 - 1961 88 - 1968
26 - 1962 102 - 1969
28 - 1963 33 - 1970

bata from all ionosphere stations were used by the Predictions Group of the Institute for
Telecommunications Sclence in Boulder., Checking the stations requested for the many other indivi-
dual data orders, there is hardly one of the stations in the World Data Center A Catalegue that
was not called for (only 24 stations out of 197 were not, and these only operated for short periods
of time}, Requests varied asking for data from one station for a specific menth, to asking for all
stations between N33 to 555 for several months, or for all stations between specific longitudes, or
for stations In a specified. geographic area.

2. Horld Data Center B2 on Solar-Terrestrial Physics, IZMIRAN, p/o Akademgorodok, Moscow Region, USSR

Mme. V., Froitskaya of the U.S.S.R. visited WDC-A in October., It was agreed to exchange de~
tails between WDC-B2 and WDC-A at the working level to assist each other. WDC-A will send samples of
their work forms, record keeping techniques, etc., to WPC~B2, and looks forward to receiving similar
reports from them.

WDC-B2 is to be congratulated im having sent ionogram copies for Moscow and Alma-Ata for as
late as March and April 1970, respectively,

3. Horld Data Center Cl, Radio and Space Research Station, Ditton Park, Slough, Bucks, England

Miss J. Virginia Lincoln, Director of WDC-A, was able to spend a day at Slough in September.
Fruitful discussions were held on data interchange, cataloguing and use of the computer for data re-
quest control. WOC-Cl should be commended for sending ionogram copies for Slough for as late as
March 1970 and Singapore for May 1970, .

VIII, Miscellaneous Items

1. HANDBOOK OF TONOGRAM INTERPRETATION AND REDUCTION
SECOND EDITION
by
W. R, Piggott and K. Rawer, Editors

The editors would like to thank all those who have made comments on the proposed new Chapter 5,
'"Top-Side Ionograms'. This chapter has given us much trouble as there is no agreed international
model for such a chapter. Relatively few groups, most of which are highly specialized, have had ex-
perience in analysis of top-side soundings. TFortunately a special issue of the Proceedings of the
I.E.E.E. was published in June 1969 (Vol. 57, No. 6, p, 859-1171) under the title "Topside sounding
and the Ionosphere'. This gives authoritative detailed accounts of top-side sounding and the pheno-
mena observed with i1ts aid with numerous ionograms and examples. We have, therefore, restricted
the chapter to an outline of the main points and a description of the conventions in use by the main
groups, The chapter should be read in conjunction with the Special Issue, just as the first edition
of the Handbook should be read in conjunction with the Annals of IGY Vol. III part I. Our poliey
has been to draft the chapter using our own experience and then send it to those known to be interes-
ted for comment and correction. This has been quite effective in producing critical comments and
proposals for alterations! There is still time if you also wish to contribute.

We are aware that a number of stations have no Handbook and that it is urgently necessary to pro-
duce a second edition. However, this work is additional to our normal regpongibilities and consumes
much time. We have alsc had to help with the Leningrad Seminar and South American trip this year,
both of which have also involved time. The result is that progress has been slower than we had hoped.
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Most of the comments made to us on the Second Edition amount to requests for much more detailed

instructions on ionogram interpretation preferably illustrated by ionograms., We are attempting to
meet these requests, at least partially, though we must point out that It is not possible to des-

¢cribe every possible case without causing much difficuley for the reader, particularly for the read-
er whose English is limited. We have, therefore, added some descriptive paragraphs to meet the de-

mand, stressing that these are examples and not international definitiona!

Tt 1is net possible, without delaying the Handbook by a year or more, to iliustrate it fully
with ionograms -~ we do not have the resources or effort to look through large numbers of ionograms
and choose and reproduce typical examples. If any of you have selected lonograms, e.g. used in train-
ing, which you could let us have, we would consider putting them In the Handbook ag examples. The
reproduction would be similar to that obtained in the Atlas. Such examples should be sent to:

W. R. Piggott

Radic and Space Research Station
Ditton Park

Slough SL3 93X

Bucks, England.

We would like to invite volunteers to read and comment on other chapters of the Handbook.
These follow the chapters in the first edition except that section 52, Electron Density Analysis is
transferred to the main text and greatly shortened. The volume of the manuscript prevents us from
circulating it as a whole.

The editors are now gathering material for the High Latitude supplement which we would like to
illustrate with ifonograms. If you have suitable material, in particular material used for training
operators at high latitude stations we would be pleased to receive copies. The original Handbook was
largely based on texts in use in different organizations. We would also stress the need for more
discussion, either in local groups or through the INAG Bulletin, so that we can see the advantages
or disadvantages of the differing proposals put up to us. Do not forget that we cannot take note of
discussions uniess we hear about them!

2, At the time of the Leningrad Symposium last May it was learned that Mme. Mednikova had transiated
into Russian selected portions of the first three INAG Bullerins. It Is to be hoped that she and

ner colleagues will continue to translate these bulletins at least in part for the sake of their sta-
tion perscnnel not familiar with the English language.

'3. Tonospheric Storm Project:

‘ The first ISP Alert was issued October 28, 1970: ISP Alert Magnetic Storm expected on 30
" elose 12 UT., Please start immediately the ISP program. MEUDON 28/1515 UT". fThe expected storm did

not materialize so that the following message was sent November 2, 1970: '"ISP message. Not any
event reported at this date. Please stop ISP program and cancel the alert. MEUDON 0z/08 ut".

A secbnd alert was issued November 5, 1970: 'SP Alert. Magnetic storm expected on 06 close

08 UT. Please start immediately the ISP program. MEUDON 05/0930 UT". This storm materialized;

therefore, a second message stated: ISP Message. SSC has been reported 07/0046 UT. ISP program
will be completed on 12/0000 ¥T. MEUDON 07/1200 uT'.

In addition to the stations for the American sector listed in INAG-4, p. 11, Arecibo, Boulder,
Canadian metwork, College, Godhavn, Narssarssuaq, Point Arguello and Thule are alse participating.

Tt is to be hoped that fruitful research will result from the wide coverage of the phenomena
before and during this storm which reached a moderately severe level of disturbance.

4, Report for Period March 6-10. 1370:

World Data Center A - Upper Atmosphere Geophysics UAG Report on the March 6~10, 1%70 event is

scheduled for publication by the end of December 1970. it should be of special interest to ionosonde
‘astations since it will conmtain several contributions dealing with the ionosphere., About one-third
‘of the 100 comtributions to be submitted deal with the ionosphere. The papers will deal with iono-
‘spheric absorptiom, VLF ancmalies, seintillations, total electron content, drifts and incoherent

scatter in addition to ionospheric vertical soundings, during the great magnetic stomrm of that peri-
od. Some of the studies will also include the effects of the total solar eclipse of March 7, 1970.

:The ionvspheric reports are being submitted from research scientists in Brazil, Denmmark, GDR, India,
‘Peru, Philippines, Sweden, U.K., U.S5.A. and U.5.5.R., s0 that worldwide effects will be covered by
‘the many reports, ' . ’
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