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i,  INTRODUCTION

by W R Piggott, Chairman

In several recent issues of the INAG Bulletin, I have
drawn attention to the value of studying ionograms
locally, as well as providing data for the network.

The most serious gap in our knowledge at present
appears to be the behaviour of the ionrosphere at low
latitudes, say within *35° magnetic dip latitude and
the study of the forces which are dominant in that
zone. Several groups have asked for guidance on poss-—
ible lines of research and I have written a short note
on these for this Bulletin. Tt has not been possible
for me to investigate these possibilities properiy,

but there is time for those interested to at least find
out what really happens before the next Equatoral
Aeronomy Symposium at Hong Kong in March 1984. I would
like to hear from anyone interested during 1983 so that
I can arrange a workshop or discussion in Hong Kong.

In my view, we really need a Low Latitude Supplement to
the Handbook, similar, but probably smaller than, the
High Latitude Supplement (there are fewer stations
invelved). This would involve at least a few stations
selecting typical ionograms and ionogram sequences.
Would anyone be willing to make a single station selec—
tien for discussion in INAG? While typical low latitude
ionograms were published in the IGY Atlas and in the
IGY Guide, their scientific significance was not under—
steod sc that the most interesting sequences are not
easily available. Meanwhile, the High Latitude Supple-
wment contains much of divect interest to low latitude
operators and should be obtained by all interested
groups.

Brief data on two commercial ionosondes are given in
this Bulletin., If you use an ionosonde which has not
been described in past issues of INAG Bulletin, or in
the Atlases of Yonograms, it would be helpful to the
World Data Centres and to fulure users of your data Lo
have a brief description with an ionogram with height
and frequency scales identified in the INAG Bulletin,
For stations which have recentiy changed their ionosonde
we need both new and old samples. Many ionograms arch-
ived by the Worid Data Centres are no longer easily
used as the data on the ionosonde was never provided or
has been lost. I would again request manufacturers of
ionosondes to inform INAG of their sales so that the

new users become aware of the international publications
available.

Please note the provisional dates for the next three
major INAG Meetings and try to attend at least one of
these or send your opinions o me or to your national
representatives. I am trying to give you plenty of
notice so that it is possible to obtain funds and
permission in time - in the past some people have had
insufficient time to do this.

I am pleased tc inform you that several new stations
have been installed recently, Fuller details will be
given when the stations are known to be producing data.
If you have just started a station, please inform me,
so that this can be announced at the next INAG meeting
and in the Bulletin.

2. INAG MEETINGS

INAG Meeting, Hamburg, August 1983

Professor Fukushima, Secretary General of 7jaga has
kindly agreed for there to be an INAG meetin during

_increase in numbers of INAG members, most INAG . work:id
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the TUGG/IAGA General Asgembly in Hamburg, West Germany
on the evening of Tuesday 23 August 1983, A provi-
sional Agenda for the meeting is given below. If it
will not be possible for you to attend this meeting,
please write to your Chairman or Secretary with any
comments you would Iike te make, or inform your
national IAGA representative. It is important to have
ideas and suggestions for improvements on INAG matters
from as wide a cross—section of the Bulletin readership
ag posgible. INAG meetings provide an excellent
opportunity to discuss problems.

AGENDA
i. Chairman's Introduction
Status of Network
Status of New Ioncsondes
Future of INAG
INAG Bulletin
High and Low Latitude Problems

Handbooks and Training Requirements

0~ oy ot B W o

Scaling Rules

If you have any ionogram sequences vou would like to
discuss with INAG members, please bring them with you
to the meeting or send them to your Chairman, prior to
the meeting, so he can have time tc study them in
detail. There will be limited opportunities to have
private discussions wirh the Chairman in the second
week of the IAGA meeting.

A considerable number of new stations have been set up
in the last few years and many existing stations have
installed new ionosondes recently. The network is

clearly active and healthy. However, despite the .

still being done by the Chairman and Secreta

. smooth transfers of this work to new people, plammed at
“Washington, Ls not proceeding rapidly.’ This meeting is

probably the last opportumity to review the situation
before the Florence meeting of URSI in 1984,

INAG Meeting, Florence, Italy, 1984

The final dates for the URSI General Assembly at
Florence are not yet available, but it will be held
within the period 24 August 1984 - & September {984,
Early notice of this meeting is given as it is important
that as many as possible INAG associates and members
attend. As you will remember, Dr Piggott is due to
retire as Chairman of INAG at this meeting and
arrangements must be agreed for the continuance of INAG.

3. WORLD DATA CENTRES FOR THE IONOSPHERE

Each of the World Data Centres for the ionosphere, A in
USA, B2 in USSR, €! in United Kingdom and €2 in Japan,
have published a new catalogue during 1982. The cata-
logues from centres B2, Cl and C2 contain icnosgpheric
data under a number of different classifications,
listed below:

Bl Ionospheric Vertical Scundings

B2  Top-S%Side Vertical Soundings

B4  Oblique Incidence Soundings

B7  Absorption - Method Al (Pulse Echo)

88  Absorptiocn - Method Al {Riometer)

B9  Absorption - Method A3 (CW Field Strength)

B1{ Ionospheric Drifts
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Bl2  Tonespheric Back-Scatter

B13 Whistlers and VLF Emissions

Bl4¢  Atmospheric Radio Noises

ce Sudden Ionospheric Disturbances {(not in Cl cat.)
The catalogue produced by WDC-A contains only informa-
tion on vertical socundings (classification Bl). This
catalogue has been published in the UAG series No 85
and is edited by R O Conkright and E T Brophy.

The WDC-A catalogue contains lists of ionospheric data
held by station, year and month and gives an indica-
tion of the completeness of the data for each month
for ail data which they hold, The B2, €l and C2
catalogues only incliude data from 1957 to the present
day. However, WDC-C! has published a further
catalogue of Pre~International CGeophysical Year
vertical incidence ionospheric data held at the centre.

The addresses of the World Data Centres are given
below:

World Data Center A for Solar Terrestrial Physics
N.C A A

E/GCZ

325 Broadway

Boulder

Colorado 80303

UsaA

Worid Data Centre B2

Soviet Geophysical Commitree
Molodezhnaya 3

1172%6 Moscow GSP~1

U8 5R

World Data Centre Cl for Solar Terrestrial Physics
Science and Engineering Research Council
Rutherford Appleton Laboratory

Chilton

Didcot

Oxfordshire

0%11 0QX

United Ringdom

World Data Centre {2 for Ionosphere
Radie Research Laboratories

2-1 Nukui-Kitamachi 4-chome
Koganei~Shi

184 Tokyo

Japan

4, MEETINGS —~ REPORTS AND ANNOUNCEMENTS

Report on URSY Fairbanks Symposium

by Professor Robert Hunsucker

During the week of August 9-13, 1982, a symposium
"Radio Probing of the High-Latitude Ionosphere and
Atmosphere: New Techniques and New Results"” was held
at the Geophysical Institute of the University of
Alagska near Fairbanks (UAF) Alaska. Principal
sponsors of the symposium were the international
commissions G &H of URSI, Additional sponsors were
the US Air Force Geophysics Research Laboratory,

U § National Committee of URSI, Alascom. Inc and the
University of Alaska.
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Chairman of the Steering Committee and Convencr of the
symposium was Professor Robert Hunmsucker, ably assisted
by Patricia Brooks and seven UAF faculty menbers. The
technical Program Committee Chairman was Dr Ray
Greenwald of the Applied Physics Laboratory of Johns
Hopkins University, assisted by approximately eight
international scientists active in Radio Studies of

the High Latitude Atmosphere, All committee members
were listed in the symposium brochure and other
publicity for the meeting.

The symposium attendance was limited to approximately
one hundred participants, in order to concentrate on
the special topic of the meeting., By so limiting the
attendance we were also able to have all the meetings
in one room and avoid parallel sessions. $Special
interest groups, such as IDIG, INAG (INAG 37, p 3) and
an informal working group on High=Power Ionospheric
Modification held very useful meetings.

There were ninety-five registered attendees, plus
several loecal graduate students., Sixty-nine papers
were presented, including fifteen invited review papers
at seven sessions from Monday to Thursday.

The sessions' titles were:

i) Modification Experiments

ii) Methods of High Latitude Radiowave Research
iii) Solar Cycle Variations of the High Latitude
Lonosphere

iv) Radiowave Problems of Boundaries in the
Magnetosphere - Ionosphere system

v) Radiowave Studies of the Disturbed Polar
Lonosphere

vi) WNeutral Atmosphere

vii) Irregularities Large and Smail

Friday was devoted to "Future Directions" and was
chaired by Dr Ray Greenwald. This was one of the most
rewarding and exciting of all the sessions, with
twenty~three scientists describing briefly (in most
cases!) their future plans.

A}l comments heard so far, indicate that it was a very
successful meeting -~ even including rather nice weather
and no mosquitos! Several participants have commented
that "it was an outstanding meeting that combined the
right people, the right topics, held at the right tlme_
and place!" Radio Science hag:agreed to publish a
special issue covering most of the papers presented at
this symposium. This issue is currently being
asgembled by Drs Miliman, Greenwald and Hunsucker,

International 5123051um on Equatorial Aeronomy, Hong

The Seventh International Symposium on Equaterial
Aeronomy (ISEA), to be sponsored by URSI (International
Union of Radio Science), IAGA {International Associa-
tion of Ceomagnetism and Aeronomy), IUGG (International
Union of Geodesy and Geophysics), COSFPAR (Committee on
Space Research), as well as several nationzl organisa=-
tions, will be held at the University of Hong Kong,
March 22-2S 1984,

It is anticipated that a broad variety of subjects
bearing directly and indirectly on equatorial aeronomy
will be discussed., Subjects include:
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~ Plasma irregularities and instability mechanisms
- D-, E- and F-region dynamics

- Coupling processes

- Geomagnetism

- Equatorial electrojet

- Solar planetary relationships

~ Tropical atmospheric dynamics

- Equatorial atmospheric waves

- Atmospheric turbulence, gravity waves, and
related phenomena

- Techniques (radio propagation, MST radar, lidar,
ajirglow, satellite, ete.)

The final deadline for abstracts will be in November
1983, The registration fee will be U.S. $50. A more
detailed symposium circular will be available around
February 1983,

It is hoped to be able to provide financial support for
the travel of key scientists (preferably from
developing countries), as has been done for the
previous ISEA symposia.

For further information, contact:

G O Walker

Physics Department
University of Hong Kong
Pokfulam Reoad

Hong Kong

3 Matsushita

High Altitude Observatory

National Center for Atmospheric Resgearch
Boulder

Colorado 80307

UsS A

Chairman's Note

This is an excellent opportunity to renew interest in
the work of the stations at magnetically low latitudes
and to submit new work using ilonosonde daka. I hope

all low latitude groups te look at
their data critically — I am now sure that there is
much new science available.

5. STATION NOTES

The publication of the provisional master list of
ionospheric observatories in INAG 37 has stimulated
considerable feedback. I am particulariy grateful to
Professor Gledhill, Drs Bowman, Brown, Dundas,
Wilkinson, Mrs Morris, Miss Hitchell and Mrs Dickson
For their centributions. Some corrections and amend-
ments are given below, together with other station
notes. Can I encourage other peeple who have noted
errors and omissions or can provide additional infor-
mation to write to Alan Rodger (address on page | of
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this Bulletin) so that a revised master list can be
produced in due course.

Port Stanley

The observatory at Port Stanley was made operational
again en 22 October 1982, Medians for October, based
on 9 values, have been produced and cirzculated.

Bribie Islaud

The geographic coordinates of the station are 27.0505,
153.16°E. There are two ionosondes at this site, but
they are only run for special campaigns,

Christchurch (Godley Head)

From i January 1983, an IPS-42 ionosonde will be
operating at Eyrewell 439 25.278; 172° 20,3'E. The
ionograms from this site will be scaled to produce the
published data.

Campbell Tsiand

From I QOctober 1982, an IPS-42 has been the observatory
instrument,

Auckland

This station i1s still operational, but the data are no
longer published.

Scott Base
The operational ioncsonde will be an IPS-42 from early

in 1983,

Re-Siting of Siough Observatory

Following the merger of the Appleton Laboratory with
the Rutherford Laboratory, it became necessary to
re—site the Slough Ionospheric Observatory. Fortun-
ately, a site just over half a kilometre from the
original site became available, thus allowing
continuity of observations which now span more than
half a century. Fthe observatory has been re—equipped
with a Digisonde 256, modified in some respects to
permit output on microfilm, as the main Instrument and
an IPS-42 as the back-up ionosonde, The Diglsonde
became the Cbservatory instrument on 3 August 1982,

The new address is:

The Ionospheric Chservatory
c/o M.0.D, P.E.

Admiralty Compass Observatory
Ditten Park

Slough

SL3 7JE

The telephome and telex numbers remain unchenged and
are:

Slough 44234 and 848369

respectively.

L oL watan
F<f° T @ow,
~L\4(i{ﬁ/ﬁbg%¢udﬁ

»
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National Institute of Telecommunications Research,
South Africa

The following note has been received fro

The National Institute for Telecommunications Research
is in the process of updating and modernising its
vertical incidence sounding programme. Setbacks have
been experienced since mid 1979 due to lack of staff.
However, these difficulties have partially been over—
come, and the feollewing is a summary of the present
position and future plans.

Marion Isiand closed down on May 15, 1980 due to lack
of staff. Hermanus closed down due to technical
difficulties, but it is intended to re-open in early
October 1982.

Johannesburg is now operating using an IP5-4Z lonosonde
with good results and Hermanus is being egquipped with a
similar ionoscnde. A new tower and antenna system has
been constructed at both sites,

All parameters are being scaled and published with the

¥y Or: rregient ; 4 {
spreading measured in 25 km increments also using P and
% to denote the type of spread, All data are fed into
a computer which not only gives medians at the end of
the month, but checks the data for errors before
printing, The data are now published in typed form,
which 1s a vast improvement on the previously hand-
written presentation,

Discussions are now taking place on obtaining a Barry
chirp-sounder for Johannesburg and using it in
conjunction with Rhodes University to study oblique
incidence paths of less than 1000 km. Numerous other
experiments may also be started, which to my knowledge,
are not being pursued anywhere in Africa.

 film is poor. Data will not be published, but
are available on request. Similarly, the Tsumeb
South West Africa film is being held in Johannesburg
and is also available on reguest,

Present ionospheric research being carried out at this
institute concerns computer medelling of lonospheric
disturbances and their effect on propagation.
Comparisons of the computed results and vertical
incidence recordings show reasonable correlation.
Rhodes University has a Barry chirp-sounder which they
use to obtain obligue ionograms on the Grazhamstown/
SANAE path, This is too long and passes through the
auroral belt sc is not of much use in studying prepaga-
tion for shorter paths in southern Africa.

6, NEW TONOSONDES

The Digisonde 256

After the technical and operational success of the
earlier digital ionosondes, the new Digisonde 256
concept was chosen to combine the simplicity of the
Standard Digital Ionosonde DGS 128P with the flexibility
and the fast preprocessing speed of the Universal
Digisende 128PS. Contained in a standard 7-inch high
chassis, the Digisonde 256 includes a precise and fast

st.
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digital frequency synthesiser, a transceiver for the
frequency range from 0.4 to 30 MHz with front-end
tuning, a high-speed digitizer, a versatile multi-
channel complex gpectrum analyser and a cemplete
timing unit, These subsystems are controlled by a
buiit-in front~end microprocessor, which also
programs the output circuits to optimize and format
the data for display and recording on magnetic tape
and hard copy.

Necegsary peripheral equipment are a thermal dot
printer and a wide-band pulse transmitter. A 2 x 7
antenna switech and the magnetic tape recorder are
considered optional peripherals. Complete remcte
control of Digisonde 256 is possible and bistatic
sounding between different ionosondes 1s a standard
feature.

A Summary of Specifications for Digiscende 256

RF Qutput

: Logarithmic and linear (.5-30 MHz;
frequency hopping optional,

Frequency Sweep

20 sec to several minutes depending
on frequency sweep, step size and
frequency repetition.

Sweep Duration

Fregquency
Synthesis

. Digital Syathesis in 5 kHz incre-
* ments.

Logarithmic sweep: 28, 40 or 80
steps per octave.

Linear sweep: 5, 10, 25, 50, 100
or 200 kHz increments.

Frequency Steps

Freqguency
Optimization

. Three frequencies can be tested for

* minimum interference prior to
transmission of each ionogram
frequency.

Pulse Repetition 50 Bz, 100 Hz, 200 Hz.

Rate

Frequency , Four to 5t2 pulses at each
Repetition " frequency.

Pulse Width : 66 ps at 200 Hz; 66 or 133 ns at

50 and 100 Hz

L
Interpulse and intrapulse pseudo~
random 180° phase codes.

HF Phasge Coding

Pulise Peak Power 10 kW with ULCAR Transmitter.

RECEIVER

Band Width + 20 kHz, optimum pulse reproduction;

fast recovery.

Signal/Noise Ratio: 6 dB for 2 pV input.

Input Protection : Passive diode clipping; if no
separate receiving antenna avail-
able, tap at dummy end of distri-
buted transmitter power amplifier
provides excellent recelver
antenna input.
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Dynamic Range 64 dB + 42 dB switchable.

AGC : Digital in 6dB steps.
Diurnal Gain

. Day, Twilight, Night sequence
Control .

preprogrammed ,

SIGNAL PROCESSING

Sixteen data integration channels shared for doppler,
antenna configuration (incidence angle and pelarisation)
and range doubling.

Height Range Selectable from 10 to 2680 km.

Range Bins 128 or 256,

Height Reselution : 2.5, 5.0 or 10,0 km,

Spectral 2, 4, B or 16 spectral lines.

Integration

Wave Polarigation : O and X tagging (requires polarised
recelving antennas).

Angle of Arrival : One to eight directions (reguires
seven element receiving array and
Antenna Switch).

Dynamic Range 90 dB

Amplitude 3/16 or 3/32 dB.
Resolution
Phase Resolution : 2.40.

For a more complete technical deseription and further
information, contact:

K Bibl

University of Lowell

Center for Atmospheric Research
450 Aiken Street

Lowell

Massachusetts 01854

UsaA

The 610M] Digital lonosonde

The'kollowing data are abstracted from a circular
issued by SRI International. INAG understands that
the sounder is being redesigned for easier manufacture
so that production models will probably show some
changes in performance. The ionograms in the eircular
were uafortunately not suitable for reproduction here,

The 610M1 Digital Ionosonde is a small, light-weight,
vertical incidence pulse sounder that can operate
unattended at remote sites, The ionograms are
digitised and recorded on magnetic recording medium,
either tape or floppy disks. In its digitized form,
the ionogram can be sent over telephone lines, or other
public service or dedicated communications links.

The ionosonde is controlied by a clock-driven micro-
processor and can be programmed to sound at a predeter-
mined time or at specified intervals. In its standard
configuration, it iIs programmed to sound on 256
frequencies, linearly or logaritlmically spaced, over
a range from 1.6 to 6, 18, 15 or 22 Mz,
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The height resolution of the digitized icnogram is 75m.
The maximum measureable height is 800 lkm.

A special five-pulse verification method is used te
validate a return. At least three hits cut of five at
the same range and frequency must be obtained to have
the return counted as an echo. An additional safeguard
for avoiding interference is that the scunder "listens"
on a frequency before tramsmitting. If the noise level
at that frequency is above a specified level, the
sounder does not transmit, but goes to the next
assigned frequency, then samples the noise level once
again. This technique results in an ionogram with a
minimum of invalid data points and a sounder that
minimizes interference to other HF users.

The sounder operates in conjunction with a cross—
polarised delta antenna mounted on a 70~ft vertical
mast.., The two lineariy-polarized inputs from the
antenna are combined in z hybrid. The two outputs of
the hybrid are sampled sequentially: one output is
sampled for five successive pulses, then the second
output is sampled for the next five pulses. The
ioncgram resulting from the first output corresponds

to the ordinary ray returns, and the ionogram resulting
from the second output corresponds to the extraordinary
ray. These can be combined to give one ionogram with
both components,

The use of solid-state c¢ircuitry, except for two vacuum
tubes in the power amplifier, makes the sounder highly
reliable.

Primarily designed for unattended operation, the 6i0MI
Tonogsonde can be controlled either locally or remotely
from a simple CRT terminal or by & computer. The
digital ionogram data includes time of day, site
location and the range and awplitude of up to three
returns of both O and X data for each transmitted
frequency. Although the ionosonde is designed to
operate unattended and is normally supplied without a
display, an optiocnal on-line display can be provided.

FORTRAN software packages are available for processing
the ioncsonde data. One of these packages separates
the ordinary and extraordinary rays, and eliminates
sporadic points and multiple-hep returns, A true-
height profiie can also be derived and plotted using

a program, based upon the work of J E Titheridge,
called POLAN,

Specifications
Frequency Range 0.5 to 30 MHz
Number of Freguen—

cies per Sweep

{Maximum} s 256

Sweep Time (Max) : 56 s

Peak Pulse Power

(variable) 2 to 7 kW

Pulse Shape : Raised cosine

Pulse Width 50 ps
Pulse Interval : 5.33 ms
Beight Resolution : 73 m

Maximum Height : 800 km
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Sounding Inter— _ 2, 5, 10, 15, 20, 30 and 60
vals (selectable)’ minutes
Data Interface : R5-232

115/230 Vv 60 Bz
200 W for S5-min gcunding interval

Power Requirement:

Size : 30" high, 19.5% wide, 24" deep

Weight 120 1b, approximately.

For farther informatien, contact:

John C Schlobohm

SRI Iaternational

333 Ravenswood Avenue
Menlo Park
California 94023
Usa

7. LOW LATITUDE PROBLEMS USING LONOGRAMS

by W R Piggott
Introduction

There has been relatively little work done on the

data from individual low latitude VI stations since
the intensive analyses of Huancayo data in the 1930s
and 1940s. BEven after the IGY, it was relatively
neglected in favour of high latitude studies. This is
unfortunate as the geometry for interaction between
electric fields, winds and the ionisation is very
favourable near 45° dip (20-25° magnetic dip latitude)}
so that these forces may be expected to give
relatively large changes in the position and shape

of rhe layers near these latitudes, Most analyses
have been concerned with a description of phenomena,
but their implications on the morphology of the layers
as a whole = and hence on the worldwide variations of
electric field and winds = has not had much attention,
In this note, 1 shall try to indicate some aspects of
the phenomena which interest me and which T feel

might form growing points for new work.

It is well known that lunar effects are abnormally
large in the magnetic tropics and much work has been
piblished on amplitude and phase as a function of
latitude. Why do these occur and what are the
implications for the world-wide potential systems
which are generated by the tidal movements? Are we
getting the most out of the available data? We have
to break away from classical mid-latitude thinking,

Lunar Stratification at Very Low Latitudes

The lunar stratificatiorn, in which at certain phases
of the moon part of the F layer ilonisation is
redistributed to give an Fl.5 ledge and eventually
disappears above hmFZ, has been knoun as an anomaly
for over 40 years, An example was given in the IGY
Atlas of Ionograms {Wright and Knecht, 1957). The
phenomenonr is found occasionally at most stations
inside the peaks of the equatorial ¥2 layer anomaly
{Appleton anomaly).

~1
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In my view, we should reconsider this phenomencn which
brings out one of the ways in which the low latitude
ionosphere is fundamentally different to that on mid-
latitudes. At low latitudes, the scale heights H,

H = KT/mg' are very large because the effective value
of g', parallel to the magnetic field, is very small.
If D is the angle of dip, then g' = gsinD. For these
conditions, the horizontal variation of maximum
glectron density is more important than the vertical
and the shape of the ¥(h) curve depends on the
variations of NmF2 (or foF2} and hmF2 with distance
and the angle of dip D. The apparent vertical motion
of mF2? and the lupar stratification is thus an effect
of the movement of a peak in NmF2 herizontally.
Incidentally, this is also one of the reasons why low
latitude ionograms are often a different shape to
those found at mid-latitudes and why near=linear H{h)
distributions are sc oftean found. Wearer the Appleton
peaks in ¥mF2, the surfaces of constant iemization N
are usually seriously tilted (see Handbook letter Y)
giving hmF2 toc high, M3000F2 too low and difficulties
in interpreting the h'f pattern for N(h) analysis.

Since the magnetic field is nearly horizontal, hori-
zontal winds can move ionisation horizontally wvery
easily, the changes in layer shape depending on

where div(Nv) is a maximum and how the position of
this maximum changes in latitude. This type of
argument is well known to incoherent scatter investi-
gators studying equatorial spread-F bubbles. The
principle of least action imples that electric fields
may be generated when this is easier thanr moving the
iocnisation directly.

Moving Ridges of Yonisation

The main features of the Appleton anomaly appear to be
fairly well understood theoretically, though the
changes in its behaviour with longitude are still
layger than expected. However, the anomaly is seldom
simple, lunar stratification being one of the omitted
terms, Ridges of lonisation also appear to move from
near the auroral zone to the equaterial anomaly peak
latitudes, but have been 1irtle studied. For these
foF? and thus BmF2 increases, but the layer gets
thinner and usually lower so that jNdh is more or less
unaltered, Tor these conditions, there are marked
differences between changes in foF2 and in the total
ionisation content seen by satellite beacon experiments,

At the low latitude stations showing such phenomena,
the quiet day variations of foF2 are often very
different on different days of the month and there are
of ten large delayed, and occasionally immediate, storm
perturbations, Unlike other latitudes, the median
diurnal variation of foF2 does not resemble any of the
more commonly occurring patterns so that the classical
methods of study are inapplicable. In view of the
large lunar effects at low latitudes, it may well be
worthwhile to re-examine the data sorting it according
to lunar phase. So far as I know, this has not been
attempted. Of course, if this suggestion is true,
storm day variations mey also depend on lunar phase.
Note that solar modifications of tidal forces at low
latitudes appear to be large.

tow Es ar Low Latitudes

Low Es is very common at stations in the tropiecal
zones. Sequences in which it meves from about (00-~103
km to 83 km or even lower are fairly common, At some
stations, e.g. Wuchang, there are strong diurnal and
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lunar changes in beth the number of occurrvences at a
given hour and the heights at which the low Es is seen.
A superficial inspection of the data suggests that
these changes may well be linked with the changes in
F2 behaviour mentioned above, in which case the
possibilities would be very exciting. At middle lati-
tudes the effects are much smaller and often confused
by z-mode reflections from the E layer, This looks
like a profitable field, even for single station
studies and I would be surprised if a comparison of
such studies did not show a fairly direct change with
latitude and longitude. At Wuchang, there are
remarkably large changes in the height of low Es at
night with periods near l4 and 28 days, Are these
present elsewhere? It should be noted that totally
reflecting low Es has large effects on fmin as much of
the absorption in the D and leower E layers can be
above it. This also, of course, affects Al absorption
measurements which are measured on frequencies
reflected from a low Es layer. 1In my view, such data
need reconsideration, e.g, it may well be that the
absorption peaks near 30" magnetic latitude have been
seriocusly underestimated. At present, there is a
controversy since magnetoionic effects could cause the
observed maximum whereas rockets show an actual
increase in the electron density of the D region in
this zone,

Particle Effects at Low Latitudes

1 have commented before that typical high latitude,
auroral zone phenomena are quite common, but less
intense, at surprisingly low latitudes, Satellite

data show that there is a precipitation zome near 30°
magnetic latitude, but the ionospheric community does
not appear to have looked for the corresponding effects
in the ionosphere. In recent visits to stations, I
have seen such effects in even relatively small samples
of the station’s data, Why have they not been
described in the literature? I chink it is because

too many low latitude students do not realise that the
special features of low latitudes can only be studied
using low latitude data. They look for phenomena
formed elsewhere instead of new local phenomena.

On ionograms, I have seen at several stations one or
more of the following:-—

a. increases in absorption at night (fmin and loss
of x—mede) lasting for 15 minutes to about an
hour on some nights showing magnetic activity
{studied at Wuchang).

b. increases in the daytime absorption (fmin
increases) on the days following such events
and, in sunspot minimum years, when the normal
absorpticn is low, about 3 days after major
magnetic storms (studied at Wuchang).

¢, Es-s, Es-a, and a form of Es-q associated with
local magnetic activity at night.

d. low Es which appears to be associated with storm
perturbations of the F2 layer, possibly with a
superimposed lunar dependency which makes it
consistent at first sight.

Thus, there appears to be a wide open field for active
study of ionograms both te show what is really happening
and to provide a ground based monitoring on a day to day
basis of particle precipitation at low latitudes.
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Operational Implications

Many new stations have been set up to provide opera-
tional data for radio communication problems. There
are special features of the low latitude ionosphere
which should be taken into account. Thus, for example,
where low Es is common, it greatly modifies the
absorption losses at MF and the lower end of the HF band,
giving much more skywave than would be expected

from propagation off the F2 layer. Owing

to its low height, the MUF factor of low Es can be very
large, 5~7, giving strong reflections regularly where
it is common between 1000 and 1500 km even in the

10 MHz - 25 MHz band.

While conventional analysis of F2 propagation applies
at short ranges, e.g., up to a few hundred kilometres,
the large gradients associated with the egquatorial
anomaly and the moving ridges make skew propagation from
such structures dominant. Thus, the narrow clefts
lasting up to an hour or so in the F2 layer f-plots have
no effect on obligue propagation and the MUF is deter-
mined by the maximum foFZ2 available between the ends of
the hop (for one hop propagation). Most practical work
at low latitudes has stressed the occasions when the
obligue MUF agreed with the theoretical and not the

fact that propagation is often more regular than would
be espected from the statistics of foF2,

8. DERIVING THE M(3000) FACTOR FROM THE x-TRACE

by R W Smith, Rutherford Appleton Laboratory, UK

The standard transmission curve details given on page 23
of UAG-23A have been derived from ordinary wave propaga-
tion theory and consequently the M{3000) factors should
be measured from the ordinary trace. If only part of
the o~trace is present and the overlay curve can be

made tangential to it, a numeriecai M(3000) may be
cbtained by using foF2 derived from fxF2. 1If the
c-trace is missing or the overlay cannot be used, the
appropriate descriptive letter is used in place of a
number. Much missing data could be made numerical if
the x—trace could be used to give M(3000}.

To assess the errors involved in using the x-trace,
M{3000) factors have been derived from both o— and x-
traces from a series of Slough ionograms which showed
both components clearly, The average results for o~ and
x- from this small sample proved to be the same and the
maximum difference between corresponding values was
G.10.

This analysis suggests that for most of the time in
temperate latitudes, it should be possible to obtain a
numerical valua of M{3000) described by X {and possibly
qualified by U) from ionograms with a missing or
unusable o-trace,
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Chairman's Note

It ig easy to show that, if the extraordinary trace has
the same shape as the ordinary trace and is at the same
virtual height near the tangent point of the MUF slider
or overlay, the MUF factor deduced from the o-mode and
£0F2 must be identical with that for the x-mode and

fxF2 (using fxF2 as the appropriate critical frequemcy).

This is purely a matter of geometry, the factor depends
on the virtual height of the tangent point and the
critical frequency of the trace. Provided that £xF2 isg
not too'near £3, the shape of the x~trace is remarkably
similar to that of the o—trace when the ioncsphere is
horizontal. However, the x—trace must always be
slightly higher than the o-trace when any under—lying
ionisation is present below the reflection height. The
difference beccmes great when £oF2 approaches foFl or
foF2 approaches £B, the electron gyro—fraquency. In
practice, as shown by Mr Smith’'s analysis, the ervor is
often less than the experimental error for a consider-
able range of practical conditions. Probably, the
residual tilts cause more scatter than the systematic
error so that it cannot be detected. It would be
interesting to repeat this test at other stations since
it is Iikely that the result is fairly general. HNote
that the difference in height of the tangent point of
the MUF slider decreases as foF2 increases — the main
practical probliem is to establish rules for when the
method breaks down, i.e, how near foF2 can be to foFl
or foF2 to fB for day or night conditions. Roughly an
inerease inr virtual height at the tangent point of 5 km
will make M(3000) too small by 0.05. INAG would like
to receive further communications on this“topic an

8 15 Eo i init valtes o FoF2 /EoF] vand o
EoF2/fB.at night in temperate latitudes to guide any
‘workers who wish to adopt this technique. "If it proves
of real value, consideration will be given to make an
INAG recommendation and vules in due course.

VIDEO
PULSE CUT

T PULSE
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9. AN IONCSONDE TEST UNTT

by K. Feldmesser, Rutherford Appleton lLaboratory, UK

As most lonosphericists know from experience, the iono-
sphere also obeys its own "Parkinson's Law’ which can
be stated thus: 'Unusual ionospheric phenomena tend to
coincide with perieds when ionosonde performance is in
doubt" and its coroilary: VA sudden icnospheric dis-
turbance often occurs within half an hour of any major
adjustment to the ionosonde™.

Having been caught out in my early days in the subject
on twe occasions trying to restore the echo trace on
the ionosonde during an S5.I.D., I decided that what was
needed was an instrument akin to the 'echo box' of the
radar engineer which would allow a test of equipment
performance by simulating an echo electronically,

One important design consideration was that the device
should be capable of testing the system of the ionosonde
overall, including the antennae, its feeders, line
switches, etc., since in the ewposed location of the
OQuter Hebrides where the problems first arose, the
inclement weather often subjects the aerial systems to
substantial stress.

This implies that the device would involve a miniature
transmitter capable of radiating a brief pulse of radio
frequency energy in the vicinity of the isnosonde
antenna, synchronised with the ionesonde receiver so asg
to provide a reference echo signal. Anr instrument
designed on these lines has worked well for several
vears, being used as part of a weekly preventive
maintenance check.

In addition to providing a signal into a calibratien
antenna, the unit also produces pulses at the inter-
mediate frequency and a video pulse allowing compre-
hensive testing of the receiver circuits.

A block diagram shows the concept:
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A crystal osciliator (XTAL 0SC) contains a set of
crystals one for each band of the ionosonde, plus an
extra position for anothar spot frequency. The c.w.

signal is menitored by a crystal voltmeter and converted

to radio frequenecy pulses of measured amplitude in the
modulator.

The output signal is set to the required level by the
attenuator then either passed to the calibration
antenna or injected into the receiver at various points
in the signal path. The jonosonde is tuned to the
selected crystal frequency and the received pulse
displayed. The attenuator is set to attain a standard
amplitude of displayed pulse and each band of the
receiver is tested in this way. The ionosonde trans—
mitter is of course not required for these tests.

These tests, together with a measurement of transmitter
current into the antenna when the ionosonde is working
normally provide a fairly comprehensive check on
performance rapidly and conveniently. WMo modificaticns
to the ionosende are required when testing with a
radiated signal and the provision of co—axial
connectors at the injection points are the only
modifications needed for the other tests.

The system has potential for calibrating one ionosonde
against another since the very portable test unit can
transmit a signal of accurately repeatable amplitude
and frequency. If it is used with an identical cali-
bration antenna at the same position with respect to
the twc lonosonde antennae it will provide accurate
comparison levels. This feature could improve inter—
comparison between ionosondes world wide and provide
reference levels ecven between instruments of different
design.

10. A DAYTIME CROSSING OF THE AURORAL OVAL AT

HALLEY BAY, ANTARCTICA

by M. Pinnock, British Antarctic Survey, Cambridge, UX

The line drawings traced from a sequence of jonograms
show the signature of a daytime crossing of the
aurcral oval. The unusual feature of this event is
that it was recorded at Halley Bay, Antarctica (76°8,
279W; geomagnetie latitude - 669) on the 19th December
1980. Thus, the aurcral oval was observed at a much
lower magnetic latitude than would normally be expected
near mid-day. However, the event did occur when
magnetie activity was very high with Xs values {see
UAG-23, p 300) for the period of & and 7. The
preferred scaled values for some parameters are given
in the Tabie.

The event starts at 1230 LT with the appearance of two
oblique traces, one near 400 km at a Frequency of 8iHz,
the other above 500 km between 5 and éMHz. The shape
of the lower frequency oblique trace is repeated on

the 1245 LT ionogram, but at a much lower height,
indicating that the reflecting region has moved closer
to Halley Bay, probably by about 150 km. The shape of
the oblique traces at 1230 LT shows them to be F region
reflections from field aligned irregularities {see UAG-
234 page 44) rather than from Es-a layers at a consi-
derable distance from overhead. The key feature for
this identification is the group retardation at the

low frequency end of the oblique traces which occurs at
frequencies immediately above foFl and foF2. This
ionogram pattern indicates that there is a large
increase in the F-region electron concentration near
Halley Bay.
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In Figure !, possible contours of equal ionisation in
the vicinity of the station are shown, together with
ray paths for three frequencies 4.5MHz {i.e. fo¥l},
6.5MHz and 7.5MHz (i.e. FoF2). TFor Ray |, the refrac-
tien is sufficlently great for the wave to become
perpendicular to the irregularity, thus be reflected
back to Halley Bay. However, with increasing frequency
above foFl, refraction becomes insufficient to preduce
a returned echo (Ray 2). This accounts for the sharp
cut off at &.3MHz on the oblique trace and is also the
reason why no oblique achoes are observed below foFl.
Refraction again becomes significant in the vicinity of
hmFZ (Ray 3) and the econditions for a returned echo are
met for the frequency range 7.5MHz to 8.7MHz.

)

Figure 1. Possible iso-ionic contours and ray paths for
three frequencies, . 4,5MHz, 2. 6.5MHz and

3. 7.5MHz

As the large irregularity in electron concentration
approaches the station, the geometry for refraction
changes significantly resulting in the rapid change of
pattern of the obligue layers between 1230 and 1245LT.

At 1300 LT and 1305 LT, both the character of the
oblique traces abave 3MHz and their virtual height have
changed substantially and it is suggested that they are
Bs~a traces seen at oblique incidence. If the virtual
height (i.e. slant range) is 200 km, and it is assumed
that rhe overhead virtual height would be 120 km, then
the Es-a trace is 160 lm away from Halley Bay, Other
features have also changed at this time. There is the
First indication of the presence of an Es-s trace
rising from foE. This is partially masked by 2 small
Es—c¢ layer with foEs near 4MHz. The Fi layer shows the
presence of a large disturbance ané the amount of
Spread-T near foF2 has increased,

By 1315, Tl lacuna has developed and the presence of
Es-s is much clearer. The rise in virtual height with
frequency of the trace appears less than is normally
seen. The strengthening of the Es-c layer at 1330 LT
may suggest that the Fl layer is being blanketed, but
the sequence, including the 1345 LT icnogram, suggests
lacuna is the correct interpretation.

From 1305 LT through to 1345 LT the virtual height of
the F2 layer contimually rises, but foF2 for this pericd
falls only by 2MHz and is still well above the expected
value for foFl for this time ( 4.5MHz). This sequence
leads to a very difficult question. What has happened
to the F2 layer at 1400 and 1415ET (only one ionogram is
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[0 ]
Sequence of Ionograms from Halley Bay, !9 December 1980 iaoo ’
Local time which is UT-2 hours shown in top left-hand ] 1
corner of each ionogram. 600 |
r400 .
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Preferred Scaled Values
foF2 £x1 FoF1 het hiF2 Es £0Es foE FbES
Types

1215 G75 082-X 450 260 570 - - 340-R 034EG
1230 075 037 -P 450 260 570 - - 340-R 034EG
1245 (730F 083 460-R 260 600 - - 340-R 034EG
1300 083UF 039 450 240-H 5%0 (1.8 038 340-4 036
1305 Q82UF 030 469 230-H 570 £1,S 038 340-A 038
1315 070UF 086 4500y Y 620 1,8 040 340-A Loy
1330 062UF 06908 Y Y 800 £1.5 459 340-A 050Uy
1345 0620UR 0680R Y Y 850 C1.,§8 (40 340-A DLOUY
o0
and Y Y Y Y Y €1,S 036 340-4 0364y
1415
1430
and G 052-% L4G-yY 230 G 1.8 o4l 340-4 037
1445
1500 052 0580X 450 250 700 C1.S Ou0 340-4 038
1515 G 06Y4~p 450 240 G cl 038 340-4 035
1530 G 064-P 460 220 G Cc1 037 330-A 035

showr) as the two are identical? There are three
possibie interpretations. These are:

a}) the F2 region has risen further, so it is not seen
in the normal height range (letter W),

b) foF2 has fallen rapidly into a G condition (letter
G),

¢) total lacuna is present (letter Y).

The ionograms at 1430 and [445LT (again only one is
shown) do not help substantially. The Il shows a
slight nose {(a more severe example for the FZ layer is
given in UAG-23A, page 44). An Es-s trace is again
present, but there is little doubt that the F2Z layer

is in a ¢ condition at this time. CGuidance on use of
G during lacuna (UAG-23A, page 93) does not cover the
case where f£oF2 is present before the lacuna, but there

12

is a G condition after lacuna. As there is insufficient
evidence to choose between the alternative scaling for
foF2 at 1400 and 14151T, letter Y has been selected
because it is the best indicator that something unusual
is occurring at Halley Bay and deserves further study.

For the next few hours from [500 LY, the F2 layer
remains in, or close to, a G condition, The unusual
feature for this period is the cblique F2 region trace
at 1515LT reflecting from a field aligned structure
(see UAG-Z3A, page 49). The presence of this spur-type
trace 1s indicated by the descriptive letter P with fxI
(UAG-23A, page 62).

The character of the sequence and the cocurrence
centred about local magnetic noon (1330 LT) suggests a
close approach or a crossing of the auroral oval in the
viecinity of the polar cusp. The oblique layers from
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1230 LT are similar in appearance to those used by
Ungstrup et al (1975) for identifying the polar cusp.
There is an enhancement at 1245 = 1300 LT of foF2 which
is frequently reported under the polar cusp resulting
from the precipitation of soft charged particles.

The development of the lacuna from 1315 LT is most
interesting as it is attended by a rapid rise in virtual
height of the F2 layer. It has been suggested that

Es-s occurs when there is a very large electric field inm
the lower ionosphere. This electric field should cause
a large change in the virtual height of the F layer,
either upwards or downwards depending upon the direction
of the field. However, such movements of the F layer
are not normally reported.

There is some evidence of a reduction in both range and
frequency Spread-F on the F region traces preceding

the total lacuma., This suggests that for this example
the explanation put forward by Sylvain et al (1978} for
the interpretation of lacuna is possible. They suggest
that radio waves reflected from structures some
distance from the ionosonde will suffer considerably
more attenuation (up to 30dB} than those reflecting
from near overhead; the obliquely propagating signals
suffer move absorption in the D region and are less
efficiently received by vertical antennae. For this to
occur, and for the overhead echo to be absent, a large
gradient in electron concentration must exist, such as
that associated with the polar cusp.

The cblique layer present from 15i5LT (and the next few
hours) is most likely a reflection from a ridge of
ionisation in the dayside auroral oval, the statien
maintaining approximately a constant distance and
orientation to the feature.

It is suggested that the sequence offers a good example
of the difficulty in distinguishing between the use of
G and Y when scaling the absence of an F2 layer.

References

Sylvain et al, Planet. Space Sci., Vol. 26, 785-79%,
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345-348, 1975.

11. KEL AERQOSPACE PTY LTD PRODUCTS

The KEL~456 — A Semi—Automatic Digitizing System

Most Vertical Incidence ionospheric stations have a need
for their scaled ionospherie data to be in computer+
compatible form, especially hourly data which are
exchanged internationally. Semi-automatic digitizing
is currently the most efficient process for these
stations because it enables the use of many medern
digital storage and transmission techriques at the same
time as utilizing the experience and judgement capabi-
lities whiech have been built up over many vears by the
scaling personnel. The priaciple of semi-automatic
digitizing ig that the scaler is required to interpret
the trace and to indicate the actual position of each
parameter for input into the system.
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Semi-automatic digitizing systems have been around for
many years. Some of the early ones used a system of
pulleys connected to a mechanically supported cross—hair
which could be positioned anywhere on a plan-table. The
ionogram was projected down onte the plan—table, the
cross-hair was located at the correct position by the
scaler, a button was pressed and the co-ordinates would
be automatically interpreted. The qualifying and
descriptive letters would then be entered via a keyboard,
as would be the day/hour/station information. This
information would then be stored, sometimes on punched
paper tape, or on punched cards. There was little or

no 'standardization' of the storage medium, or the
storage formats used by the various stations in the
world that originally developed semi~automatic
digitizing systems.

KEL Aervospace Pty Ltd currently market a semi-automatic
scaling system called the KEL-46. KEL-46 Data Analyser
Systems have already been sold in countries including
Indonesia, Venezuela, Nigeria, Irag and Korea and other
groups have already decided to install this system
during 1983. Each country will therefore be producing
identically formatted digital data of monthly iono-
spheric parameters. A Monthly Data Disc will be a 5}
inch floppy disc with up to 31 days of 24 separate
hourly records of up to 19 ionospheric parameters,
including quaiifying and descriptive letters. Each
hourly record of approximately 160 bytes of dats will
also contain the station identification and the year/
day/time informatiom. The data are in standard ASCII
text files and can be transmitted through world data
networks at low cost, once the correct communications
interfaces and protocols have been set up at each end.
The KEL-46 must be upgraded to enable it Lo act as an
intelligent terminal, capable of transmitting and/er
receiving such data. This upgrade may be done in the
factory prior to shipment, or it may be done in the
field at a later date. The floppy dises can also be
easily duplicated using the standard KEL-46 so that
copies can be mailed to other groups

The KEL-46 Data Analyser System includes a 16mm
projector, a high resclutien graphics tablet, a 53"
£floppy disc drive, an 'interactive' microprocessor
system and a comprehensive 'entry' software package.
All data entry is achieved using the stylus on the
graphics tablet. No separate keyboard entry is
necessary.

The system is designed to be used for entering one
month of gcaled hourly ionospheric data onto a single
floppy disc. A backup can be made from the disc so
that a copy is retained at the scaling lecation whilst
the data are sent to the 'Central Processing Facility’,
thus reducing the risk of loss of scaled data.

Optional extras include an intelligent-terminal
upgrade with a modem, serial communications interface,
communications software and a full ASCII keyboard. A
printer option can alsc be supplied and would include
a serial printer interface and a 180 c¢ps graphics
printer. An upgraded software package would also be
required and would enable printing of individual
monthly reports.

It is assumed that at the *Central Processing Facility’
there will be both the hardware and the programming
capability to read the data which have been stored on
the 51" floppy discs. This may not be so in all cases
and KEL Aerospace is about to release the 'KEL-47
Central Processing System' which can store ten years

of scaled houriy data, with simple Data Base Management
software and a printer for approximately A$23,000. This
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system will initially read and store the monthly data
and will print simple monthly reports of day/hour
values for each parameter through the month as well as
median values for each day/hour table and & monthly
graphical summary of some median values. Future
software packages will enable searches to be made
through the data base for various combinations of data
as required.

The DBD-43 Digital Add-Cn System, for the IP§-42
Tonosonde

The KEL Aerospace DBD-43 Digital Add-On System for the
iPS-42 jonosonde is a design which has evolved over
the last four years following the design concept of
the original DBD-42 and the many design changes and
technical improvements that resulted from that initial
project.

The DBD~43 system represents just one special applica-
tion of the KEL Aerospace general purpose 'Geophysical
Terminal'.

A versatile Geophysical Data Cathering Terminal must
have the foilowing capabilities . . .

— High speed data collection

- Large volume of data storage

- Multiple simultaneous monitoring

— Versatile communicating capability

- Unmannad operaticn

— Bemote control

— Real time data display (local and remote)
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- Data processing

- Dbata packing

The KEL Aerospace 'Geophysical Terminal' can be used in
local scientific applications and is alse a valuable
terminal for national and international networks of
jonespheric, seismic and meteorological stations.

For more information on these and other KEL Aerospace
products, contact:

KEL Aerospace Pty Ltd
12 Brennan Cleose
Asquith

New South Wales 2078
Australia




INAG 38

International Geophysical Calendar for 1983

JULY
JANUARY

T
FEBRUARY AUGUS

17| SEPTEMBER

APRIL OCTOBER
MAY NOVEMBER
JUNE |} DECEMBER
@ Regulor World Day (RWD} 3 ;N?%:RY
@ Priocity Regular World Day (PRWD)
@Quaﬂeriy World Day ({QWD) § M T W T F S
also a PRWD and RWD
Reguiar Geophysical Day (RGD) Day of Solor Eclipse
[T8" word Geophysical inferval (WGI) 314 airglow ond Aurora Period
12* Incoherent Scatter Coordinated 13" Dok Moon Geophysical Day {OMGD)

Cbservation Day and Coordinuied
Tidal Observation Day

NOTES:

1. Pays with unusual metsor showar activily ara: Northern Hemlisphere Jan 3, 4; Apr 22, 23; May 3-6; Jun 812, 23, 24; Jul
27-30; Aug 11-14; Oct 20-23; Nov 2, 3, 17, Dec 13-15, 22, 23, 1983, Southern Hemlsphere May 3-6; Jun 8-12, 23, 24; Jul 28-31; Oct
20:23; Nov 2, 3, 17; Dac 5, 6, 13-15, 1983.

2. Middle Atmosphere Program (MAP) begen 1 Jan 1882 and runs through 1685,

OPERATIONAL EDITION, September 1682

January 1983
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EXPLANATIONS

This Calendar continues the series begun lor sho IGY yoass 1957 54,
and is issued anrnually to recommend dates los solar and geophysical
obsarvations which cannot be carried oul cenlinuously Thus, [he
amount of ohsarvalionat data in existence tends 1o be largoer on Calen
dar days. The racommandatlons on datia reduclion and especialiy Ihe
flow ol data to Workd Data Contera (WOCn) in many inslances em
phasize Calendar days. The Calendar is prepared by the Interaalional
Ursigrem and World Days Sesvice. {(IUWDS) with the advice of
spohkesmen for the various sciendific disciplines. For grealer delail con
cerning explanations of recommendations your altenlion s catled lom
formation published pariodically in [AGA Naws, {UGQ Chronicis, URSH
Intarmaticn Bulletin or olher scientific journals.

The definllions of Ihe designated days remain as descnbed on
previous Calendars. Unlversal Time {UT) is lhe standard time for all
warid days. Regular Geophysical Days (RGD) are each Wednesday
Hagufar World Deys (RWB) are three conscculive days each month,
always Tuesday, Wednesday and Thursday near Lhe middie of the
month. Priority Regular World Days (PAWD} are the RWD which fatf on
Wednesdays. Quertarly World Days (QWD) are one day each quarter
antt are the PRWD which fall in |he World Geaphyslcal [ntervals {WGH)
The W8I are fourteen consecutive days in 2ach season. beginning on
Monday of the selected month. and aormatly shift from year to.year. in
1983 the WGH will be March, June. Septlember and Decomber

The Salor Eclipsas are June 11 {tatal peginning in {he soulhern part
of the Indian Ocean, cressing Indonesia. ending in the Pacilic Ocean
between the Mew Hebrides and (he Loyalty islands, December 4 (an
nuiar beginning in the Allantic Ocean northeasl ol lhe Bermuda
Isiands, passing south of the Cape Verde tslands, entering Alrica just
south ol the equator, and ending al the exlieme northeaslern part of
Africa.

Maloor Shawers {selected by P .M. Millman, Ottawa} include impor-
tant visual showers and also unusual showers observable mamnly by
radio and radar techniques. The dates for Northern Hemisphere meteor
showers are: Jan d, 4; Apr 22, 23, May 3-8, Jun 8.12, 23, 24; Jul 27-3C; Aug
11-14; Oct 20-23, Nov 2, 3, 17, Dec $3-15, 22, 23, 1983. The dales for
Soulhern Hemisphere moteor showers are: May 3-8; Jun 8-12, 23, 24; Jul
26-31, 0ct 20-23; Nov 2,3, 17; Dec 5, 6, 13-15, 1983 Nole that lhe meteor
showers that come in lhe first week of May and Lhe Lhird week in Qc-
tober are of particular interest{fragments of Halley's comet} because of
the approach of Halley's comet in 1986.

The accurrence of wnusual sofar or geophysical condilions is an-
nounced o forecast by the IWWDS through various lypes ¢f geo
physical “Aleris"” which are widely distributed by lakegram and radic
breadeast on & current schedule. Stratosphetic warmings (STRAT.
WARM) are also designaled. The meteorciogical lelecommunications
netwark coordinated by WMO carries Lhese worldwide Alerfs once daily
scon aller 0400 UT. For delinitions of Alerts see IUWDE “Synoplic
Codes For Solar and Geophysical Data, Third Revised Edition 1973 and
its amendments. Retraspoctiyve Worlkd Enlarvals are selected and an-
nounced by MONSEE and elsewhere to provide additional analyzed
data for parliculas events studted in the ICSU Scientitic Committee on
Solar Terrestrial Physics (SCOSTEP) programs.

RECOMMENDED SCIENTIFIC PROGRAMS
PLANNING EGITION

{The following material was roviewad in 1982 by spokesmen of IAGA,
\‘;!:30 and URASH as suitable for coordinated geophysical programs in
1983}

Alrglow and Aurere Pheromeane. Airglow and avroral cbservatories
operate with thelr full capacity around the New Maon periods. However,
for progress in understanu ng the machantsm af inter alia, low latilude
aurora, the coordinated use of all available technigues, optical and
radio, from the ground and In space is reguirad. Thus, for Lhe airglow
and aurora 7-day periods on the Calendar, fonosonde, Incoherent scat-
ter, special satellite or balloon observalions, 2ic., are aspeclally en-
couraged. Periods of approximately two weeks™ duration centered on
Ihe New Moon are propesed {or high resolution of lonospheric, aureral
and magnelospheric observations at high iatiiudes during nosthern
winter,

Atmosphetlc Elpciricity. Not-continuous measurements and data
reduction for conlinuous measurements of almospharic eleciric cur-
rent density, lield, conductiviiies, space charges, ion number densities,
ionosphere polentials, condensation nuclei, etc.; both at ground aswell
as with radinsendes, aircraft, rockets; shoutd be done with first priorily
on the RGD sach Wednesday, beginning on 5 January 1983 at 1800 UT.
12January 2l DOOCUT, 19 January at 0800 BT, 26 January al 1200 UT, elc.
{beginning hour shifts six hours each week, but is always on Wed:
nesday). Mintmum program is at the same time on PRWD beginning
with 12 January at 0000 UT. Data reduction for continuous measure-
ments shouid be extended, H possible, o cover at least the full AGD in-
cluding, in addition, al least & hours prior to indicated beginning time.
Maasurements prohibied by bad weather shovuid be done 24 hours
later. Results on slerics and ELF are wanted with fiest priorily lor the
same hours, shorl-patiod measutements canlered around the minwes
35-50 of the hours indicaled. Ptlorlly Waeks are the wesks which con-
tain a PRWD, minimum priorily weeks are the ones with a OWD. The
World Data Cenlre for Atmospheric Electricity, 7 Karbyshava, Len-
ingrad 194018, USSR, s the cotlection point lor data and information on
measuremnents.

Goomagnelic Phenomare. |1 has always been a feading principle lor
geomagnetic abservatories thal operations should be as continuous as
poessible and tho graat majority of stalions undertake the same program
withoul regard to the Calendar,

Statians equipped for making magnetic observalions, bul which can-
net carry out such observations and reduclions on a conlinuous
schedule are encouraged to carry out such work at least on AWD (and
during times of MAGSTCRM Alert)

lonasphatlc Phonomena. Spacial allnnhion 15 capingiog of gan
tgular evenis which cannot be ferscastin sdvance with raaunnshie et
1ainty. Thase wii be wlentiliad by Rolrospeclive Workd Inforvals Thean
porlance of ablaining full abservalional coverage s thntedoon steessed
even it il is possibte lo analyze Lhe detailed data only lor the cngyen
events in the case of verlical incidence sounding, the neet] 16 Ghlain
quarterly-hously ioncgrams al as many slations as poSsible 15 par
ticularly sliessed and takes prictily aver recommendalion £3) below
when both are nol practicat

For lhe vettigal incidence (Vi) sounding program, the summary
recommendations are: {a} all slations should make soundings at feas!
every guarter hour. Stalions which normally record at every quarier
should, H possible, record more freguently on RWDs, {b) all stations are
encouraged 1o make kplets on RWDa; [piols should be made for hugh
latitude starions, and for so-called “tepreseniative” stations at lower
ialitudes lor all days (e, including RWDs and WGIs) {Canbinuous
records of 1onaspheric parameters are acceplable in place of plals al
temperate andg jow latilude slations), () copies of hourly fonograms
with appropriate scales lor QWEs are ta be sent to WDCs: (d) slationsin
the eclipse zone and its conjugate aren should lake continuous abser
vations on solar echipse days and special observalions on adjacent
days. See zalso recommendations under Alrglow and Aurore
Pheromona,

For incoherent scalter obsetvation programs, every effort should be
made 10 oblain measurements at least on the Incoherant Scatter Coor-
dinated Observstion {ays. and intensive series should te altempted
whengver possibie in WGls of (he Alrglow and Aurors Poriods. The need
for coliateral VI observations with nol mare than quastar-hourly spacing
atleast during all abservation periodsis stressed. Dr. M.J. Baron{USA),
URSE Working Group G.5, is coordinating special programs

For the sonospheric drilt or wind measurement by the various radio
techniques, observalions are recommended to be concenlraled on the
weeks including RWDs.

Far traveling tonosphere disturbances propose special periods for
coordinated measurements of gravily waves induced by magneto-
sphaeric activity, probably on selacted PRWD and RWD,

For the lonoapheric absorption program half-howly observations are
made at least on all AWDs and haif-hourty tabulations senl to WDCs
Cuoservations should be continucus on scinr ecHpse days los stalions
in eciipse zone and in its conjugate area Special efforts shouid be
made to oblain daily absorplion measurements al lemperate fatilude
stations during the period of Absarption Winter Anomaly, particularly
on days of abnormally high or abnormally low abscrption (approximalely
Cetober-March, Nosthern Hemlsphere; April-September, Southern
Hemisphere).

For backscaller and forward scaller programs, observalions
should be made and analyzod on all RWDa at teast.

For synoptic observations of mesopheric (D region) glectron densi-
ties, several groups have agreed on using Lhe AGD for the hours
around noon,

For ELF noise measurements invelving tha earlh-ionosphere cavity
ﬁ.'éclmances any speciai effort should be concentrated during the

5.

it is racommended that more intansive abservations in af programs

he considered on days of unuoual metoor sctivlly

Moteosology. Farticuiar eflorts should be made {o carry out an in-
tensified program on the RGD -~ each Wednesday, UT. A desirabie goai
weould be the scheduling ol metecrological recketsondes, ozene
sondes and radiometer sondes on these days, together with
maximum-altitude rawinsonde ascents at both 0600 and 1200 UT,

During WG1 and STRATWARM Afert Intervais, intensilied programs
are also desirable, prolerably by the implementation of AQD-type pro-
grams [sese abovel on Mondays and Fridays. as welt a5 on
Waednesdays.

Kiddle Atmoaphers Program (MAP). MAP runs from 1 January 1982
1hrough 1885 Techniques for observing the middle atmosphere shou!d
concantrate or center thoir obsarvations on the AGDs, PAWDs, ang
QWDs. it is recommended thal observing rung los studies ol planetary
waves and tides be at leasi 10 days cenlered on the PAWDs ang
QWhs. Noncentinuows studies of stratospherle warmings and the
ellects of geomagnetic aclivity on 1he middle atmosphers mus| be
initiated by STRATWARM and MAGSTORM alents, respectively. For
more getails see Lhe “Aecommended Scieniific Programs™ on the
revarse of the Middle Atmoaphere Dynamica Calondar for 1883, which
will be published as a speciaf edition of the IGC for $983.

Solar Phencmena. Observatorios making specialized sludies of
sotar phenomena, particularly using new of complex technigues, such
thai continuous observation or reporling is impraclical, are requested
10 make spacial eflons lo provide the WOCs data Tor sefer aclipsn
days, AWDs and during PROTON/FLARE ALERTS. The alteation o thase
recording solar noise spoclra, solar magnelie Helds and dolng special-
ized optical sludies is particularly drawn 1o this recommendation.

Space Research, Inlerplanelary Phenomena, Cosmizc Rays,
Agronemy. Experimenters should 1ake into account that obsarvational
effart in other disciptings tends lo be intensitied on the days marked
on the Calendar, and schedule batloon and focket experiments accard-
ingly if Lhare are no other geaphysical reasans for choice, in particular
i i3 desirable to make rockel measurements of ionospherl; charac-
1erslics o Lhe same day al as many locations as possible; where
feasible, experimenters should endaavor to {aunch rockets to monitor
at least normal conditions on he Quartarly Werld Days (QWB) or on
FWDs. since those are also days when there will be maximum support
{rom ground cbservations. Also, special efforis should be made to
assure recerding of telemetry on QWD and Ajrglow ansd Aurore Parlods
of experiments on satellites and of axpariments on spacecralt in orbit
around tho Sun

For URSIAAGA Coordinated Tidai Obsarvalions Progam {CTOP) con-
toct Dr. R.G. Roper (USA] for Lhe 1983 calendar.

January 1983

The International Ursigram and World Days Service {fUWDS) is a permanent scientific service of tha internationat Union of Radio Science
{URS), with the participation of the Iniernation! Astronomicat Union and the International Unton Geodesy and Geophysics, IWWDS adheres to
the Federation of Astronomical and Seophysical Services (FAGS) of the International Council of Scientitic Unions (CSL. The IVWDS coor-
dinates the international aspects of the world days program and rapid data interchange.

This Calendar for 1883 has been drawn up by H.E. Coliay, of the IUWDS Steering Commitlee, in close association with A, Shapley, Chair-
man of MONSEE of SCOSTEP, and spokesmen for the various sclentific disciplines in SCOSTEPR, !AGA and URSI. Simitar Calendars have
been issued annuatly beginning with the 1GY, 1957.88, and have been published In varlous widely available scientHic pubtications.

Published for the Internationat Gouncit of Scientilic Unions and with linancial assistance of UNESCO.

Additionni coplos are avallable upan teguest to IUWDS Chaleman, D, P, Simon, Urslgrammes Obasrvatolre, 82190 Maudon, France, or [UWDS
Secrotary for World Days, Miss H.E. Coltoy, WDC-A for Sofar-Tarrastrial Physics, NOAA, DB3, 3256 Broadway, Boulder, Colorado B0303, USA.




