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Errata for Report UAG-34, "Absorption Data for the IGY/IGC and IQSY"

Due to the number of errors noted in Report UAG-34, published June 1974, we are
issuing this errata sheet. Though most of the errata are probably obvious to
users, recipients are encouraged to incorporate these corrections into the UAG
Report for clarity of the data presentation. We acknowledge with thanks the
help of Richard Smith of WDC-C1l in detailing the corrections listed here.

1. Kuhlungsborn data appearing in the Report are actually A3 CW Field-Strength
data. No Al pulse echo data are available from this station.
These A3 data appear on pages 55, 151, 152, 153, 291, 292, 293 and 294.
Also, on pages 11, 12 and 14, Al should be deleted from the Kuhlungsborn
entry.

2. On pages 11, 12 and 14, change the "A3" entry for Slough to "Al."
3. On page 98, the units for this Brisbane data table should be 1.0 dB.

4. On page 106, these DeBilt data are A-values. Unts should be 1.0 dB.
The corresponding entry in the Monthly Median Noon Values Tables,
page 33, should read "1959 A(dB)" instead of "1959 2.+5.", and
the M values (median values) listed there should be multiplied
by a factor of ten.

5. On pages 139 and 141, identica1'(except for rounding) tables for Inverness
are repeated. Delete table on page 139,

6. On pages 299 and 300, the cos chi value for these Tokyo tables is 0.5.
7. On page 317, the Tetters C and M are reversed in this Sjnéapore table.

8. On page 319, the Ahmedabad diurnal table is incorrect. A corrected table
appears on the reverse side of this page.

9. On pages 347, 348, 374 and 381, these 1959 Canadian diurnal tables appear in
the 1964-65 diurnal variations section. The tables should appear in the
1957-59 section after pages 320, 325, 329 and 336. The following note
should also be attached to these tables:

NOTE - Upper case B in original manuscript replaced here by DB
(no echoes seen).
Lower case b in original manuscript replaced here by B
(echoes too weak to measure).

A1l data in Report UAG-34 are now available on magnetic tape either directly
from NGSDC or through the co-located World Data Center A for Solar-Terrestrial
Physics. Tape-to-tape copies are $50 plus cost of blank tape.

WORLD DATA CENTERS CONDUCT INTERNATIONAL EXCHANGES OF GEOPHYSICAL OBSERVATIONS IN ACCORDANCE WITH THE PRINCIPLES SET
FORTH BY THE INTERNATIONAL COUNCIL OF SCIENTIFIC UNIONS THROUGH THE ICSU PANEL ON WDC'S. INITIATED FOR THE INTERNATIONAL
GEOFHYSICAL YEAR 1957-58, THE DATA EXCHANGE CONTINUES ACCORDING TO RECOMMENDATIONS OF VARIOUS ICSU SCIENTIFIC
ORGANIZATIONS. WDC-A IS ESTABLISHED IN THE UNITED STATES UNDER THE AUSPICES OF THE NATIONAL ACADEMY OF SCIENCES.
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ABSORPTION DATA FOR THE IGY/IGC AND IQSY
compiled and edited by

A. H. Shapley
National Geophysical and Solar-Terrestrial Data Center
Environmental Data Service
NOAA, Boulder, Colorado 80302 U.S.A.

W. R. Piggott
Science Research Council
Appleton Laboratory
Ditton Park, Slough SL3 9JX, U.K.

and

K. Rawer
Arbeitsgruppe flir Physikalische Weltraumforschung
Freiburg, G.F.R.

ABSTRACT: The Al absorption data from all known stations have been collected for the
periods of the IGY/IGC (1957-1959) and the IQSY (1964-1965), periods of sunspot maximum
and sunspot minimum, respectively, and tabulated in a uniform manner.

INTRODUCTION

Measurement of Absorption

The measurement of absorption of waves in the ionosphere gives information on the properties of the
lower E~ and D-regions of the ionosphere which is difficult to obtain by other means. It is also very
important for predicting the field strength of radio waves reflected in the ionosphere. The technique s
difficult so that the amount of data available is small compared with those for the reflecting layers of
the ionosphere.

While some of the data obtained has been circulated at least to those known to be interested, the
majority is only available by application to the originators of the data or by searching for it in the

World Data Centers. Sometimes this involves abstracting the data from publications mainly concerned
with other disciplines.

In principle, the most important data are:

(a) Results of long sequences of systematic measurements.

(b) Results from all possible stations at times when the spatial coverage was maximum.
As the main results of the long sequences have been adequately summarized in the literature, the most
pressing need is (b). However, we would stress that the data from (a) should be sent to the WDCs so

that it is available for more detailed studies than those already published. It amounts, in all, to many
hundreds of tables.

There are three main methods of measuring ionospheric absorption:
(a) The pulse reflection technique, method Al.
(b) The absorption of cosmic noise using a riometer, method A2.

(c) The measurement of continuous wave signals at oblique incidence, method A3.




These are complementary in general although in special cases they may measure the same quantity.
Nearly all measurements have conformed to the procedures given in dwnals of the IGY Vol. III, part II
‘The Measurement of Ionospheric Absorption' (1957), supplemented, for other later data, by the 198y
Instruction Manual No. 4 'The Ionosphere' part II, "Absorption Measurements" (1963). The basis of the
pulse method, as used to date, was summarized by W. R. Piggott in Proe. IEE, 100, part III, p. 61-72,
No. 64, 'The Reflection and Absorption of Radio Waves in the Ionosphere' (March 1953).

The riometer method AZ is not easily usable to measure the normal D- and E-region absorption in the
ionosphere though it is invaluable for studying short-lived events. Usually the accuracy of calibration
is too poor, e.g. the maximum absorption at noon may be less than 0.5 dB, while the calibration accuracy
is about 0.5 dB at frequencies near 30 MHz. In general it is also sensitive to absorption in the F-
region which, for the frequency used, can exceed that at Tower levels. Thus it is controversial whether
the data are ever comparable with those obtained by the other two techniques. Apart from giving some -
references to sources of A2 data we do not list any A2 data.

In practice the A3 method used at HF gives data which appear to be consistent with Al data obtained

at the equivalent vertical incidence frequency, but it can also be used at Tower frequencies where pulse
methods are less suitable. The most detailed exposition of this method has been given by Schwentek.

Theory and Use of Absorption Data

The relation between the absorption measured at a station and the physical properties of the lower
fonosphere is more complex than for most ionospheric parameters. The absorption L in decibels is related
to the absorption coefficient « integrated over the path of the wave in the ionosphere by the equations:

kds = - Tnp ' (1)
L = - 20 Togygp v 8.7 [« ds (2)

where p is the apparent reflection coefficient of the jonosphere, i.e. the ratio of the signal amp1itude
actually found to that which would have been obtained with no absorption.

For an actual electron density N(h) and collision frequency v(h) model, the absorption for any
frequency can be calculated using a computer and the magneto-fonic equation. The reverse procedure is
also possible in principle, though the accuracy attained depends on the frequency band available, the
accuracy of the virtual height and absorption measurements and of the data used to estimate v(h). The
main features of the phenomenon may be deduced from the approximate form of «:

Nv (3)
vZ + (w =z wL)2

_ 2we?
=

1
mc u

where e, m are the electron charge and mass, ¢ the velocity of light, n the phase refractive index of the
medium for the mode in use, w the angular radio frequency (w = 2nf), and w_ the gyrofrequency about the
component of magnetic field along the wave path. The expression changes near the level of reflection
where u varies rapidly with frequency.

In practice absorption is almost always measured using the ordinary wave, effective angular fre-
quency (w + w ), and the contribution to JSkds from levels where v2 is significant compared with the
usually negligible quantity (w + w )2, so that we obtain:

Lcchde——-——l—————/—Nlds (4)
(w+wL)2 "

Near the reflection point, S Nv/u ds depends mainly on the local value of v/(dN/dh), i.e. on the
height and shape of the reflecting layer. Elsewhere L depends essentially on S Nvds. Thus a change in
L with position or time can be due to a change in either term. However in most cases v/{dN/dh} is rela-
tively stable so that changes in L are often measures of changes in J Nvds. Where measurements are
available on several frequencies it is often possible to identify the cause of the change in the mea-
sured absorption L; an elementary example is shown in Table 1 in which L values are compared for high
and Tow absorption days in winter at Slough. The line marked 'theory' shows how the difference should
vary with frequency if the reflecting layer were unaltered and the whole of the difference was due to an
increase in f'Nvds below the reflecting layer.




Table 1

Differences in Absorption - Winter 1948-9 at Slough

Day Sounding Frequency MHz Count AdB
Type 2.0 2.4 2.8 3.2 4.0 4.8 (mean)
High H 63 51 47 42 27 23 17 680
Low L 33 27 27 20 18 15 16 355
H-L 30 24 20 22 9 8 325
Theory 29 22 18 15 11 8 335

Except at 3.2 MHz, which was too close to foE to be reliable, it is clear that the hypothesis is correct
for these days. Occasions can also be found where the difference is consistent with a change in shape
of the reflecting layer.

The distinctions between deviative (u>0) or nondeviative (n=1) absorption or between E- and D-region
absorptions are essentially arbitrary and have caused much controversy. If the variations of N(h) and
v(h) are both known in the reflecting layer, it is possible to compute the absorption in the layer and
the absorption the layer would cause if the refractive index were unity, i.e. SNvds through the layer.
The corrections depend on the shape of the functions N(h), v(h); foE and the working frequency, and the
deductions of the relative magnitude of the E- and D-region absorption are critically dependent on the
reliability of the model. However, the deduced value of S Nvds through both regions is relatively insen-
sitive to errors in N(h) v(h) and is a valuable parameter. For this reason some stations produce an
absorption index A in decibels which is an approximate measure of this quantity.

Formally, A(f) = (f + f)2L(f) where A(f) is independent of frequency when L contains no deviative
terms or when the observed value of L has been corrected using a model (see W. R. Piggott, 1953, Toc.
cit., for the method used by the U.K. group of stations). The average of A(f) weighted according to
reliability is a convenient index when multifrequency observations are available and enables all the
data to be used, reducing the effects of changes in the E-layer shape.

Clearly the value of making absorption measurements depends on whether they can give information
on either or both of the two factors which determine L. This was tested before the start of the IGY
by comparing data taken at seven European stations spread over a distance up to 1500 km apart and a
latitude range of N48 to N70. Data taken at two frequencies showed strong day-to-day correlations
with each other and with the data from the other stations. Thus, while it is clear that the data need
not measure changes in J Nuds exactly, there is sufficient regularity to suggest that changes in J Nvds
or in the shape of the layer or both should be available. The advent of the computer has made it pos-
sible to interpret the data with far more accuracy than was possible in the IGY or before, and it is
found that data from different zones are remarkably consistent when due allowance is made for changes in
the ratio f/foE with time and position. Changes in the earth's magnetic field with position also affect
the significance of the L values, partly by changing the effective frequency, (f + f|), and partly
because the deviative loss can vary with dip angle. Using computers, the effects of these factors can
be estimated, and it should be possible to do useful research with the data. This report has been
prepared to facilitate such research.

The earliest attempt to make synoptic measurements of the absorption of waves reflected from the
ionosphere at vertical incidence using the pulse technique, method Al, was started by Prof. E. V.
Appleton in 1935. This sequence was kept operating until 1959 at a station which moved from London to
Cambridge and then to Slough. Singular sequences were started at Freiburg, Port Stanley (Falkland
Islands) and Singapore in 1949, Kjeller/Oslo in 1950, Ibadan (Nigeria) in 1952, Delhi in 1954 and Tromsd
in 1955, Systematic measurements of conversion coefficient at obTique incidence, method A3, were started
at Kihlungsborn in 1952. Systematic A3 measurements were also made in Japan from 1951 using nine fre-
quencies, but the data were never made generally available. Most of the above stations remained in
operation almost until the IGY, 1957-8, providing important sequences of data from which the solar cycle
changes could be deduced.

These stations were supplemented by others operating irregularly so that by the beginning of the
IGY some 18 stations were producing data. The IGY provoked a rapid extension of this network to over 43
stations. Many stations, including most of those with long sequences, ceased operation after the IGY,
but some were reopened for the IQSY, 1964-5, Thus the most intensive coverage is available for the
IGY/IGC (1957-9) and IQSY (1964-5) periods. Prior to the IGY there was no recognized system of inter-
changing absorption data and many series of observations were used for local research and then lost. A
few groups published data, mainly with restricted circulation, but most of this is still not easily
available.




The plans for the IGY called for the formation of an absorption measuring network, for the analysis
of the data in a standard form, for its circulation through the World Data Center Network, and its pub-
Tication in the IGY Annals. In practice the analysis was often seriously delayed. There were instru-
mental and calibration troubles and the task of collecting the data and putting it into a uniform style
proved more than could be managed with the manpower available. Many stations did not succeed in start-
ing observatories until the IGY was almost over, so it was decided to try to collect both the IGY and
IGC data. A new effort, but on a smaller scale, was made in the IQSY, and it became obvious that a
collection of IGY/IGC and IQSY data would be very valuable. The former were collected by W. R. Piggott,
the URSI Consultant for Al Absorption in the IGY, and the latter by Prof. K. Rawer, who held this post
in the IQSY. These were helped by many people, in particular the editing and checking with original
data were largely due to Dr. Owen Jones and Mrs. E. Hurst. The considerable task of writing computer
programs and punching the data has been done by Mr. M. E. Nason and Miss Vi Hill under the direction of
A. H. Shapley, with checking by Mrs. E. Hurst — a nice piece of international cooperation.

[Editor's Note: This data compilation, obviously, has been many years in preparation, and it is not
worthwhile to trace the history and the reasons for the delay. In part the text dates from the late
1960s. Repeated inquiries from potential users to WDC-C1 and WDC-A in the last year have stimulated its
completion. Interestingly, during the final preparation stages, over 100 additional data tables were
located by Richard Smith of WDC-C1l and Helen Coffey of WDC-A. Credit for bringing the compilation to
completion goes to Helen Coffey to whom all the previous workers must be grateful. A.H.S.]

Some Characteristics of the Data

As absorption data may be used by those with no experience in the technique, it may be worthwhile
giving a few precautionary comments.

The calculation of absorption involves the comparison of the observed signal with a value deduced
for conditions when absorption losses are negligible. If the ionosphere were horizontally stratified
and smooth, this would involve no difficulty, but in practice there are always waves and irregularities
present which cause the signal to fade. There is Tittle difficulty in reducing the effects of fast
fading to negligible proportions, but slow fading often has a quasi-period of about 15 minutes and can
have quasi-periods of over an hour. Thus a sample measurement, usually taking 15 minutes, can contain
residual errors due to incomplete correction for Tong period fading. In addition, the effective rough-
ness of the ionosphere changes from day to night and, in general, with latitude. A completely rough
surface can give 3 dB more signal than a smooth surface at vertical incidence. Thus comparisons of
signal strengths between night and day usually show a greater attenuation in the day than is due to
absorption acting alone (the converse occurs near the geomagnetic equator where the ionosphere can be
rougher in the day than at night, owing to the effect of equatorial Es type q). The presence of the
extraordinary wave at night when it is not present in the day can give a similar error. Most stations
attempt to correct for these phenomena.

The total absorption varies fairly regularly with solar zenith angle except when the sampling fre-
quency is within about %10% of the critical frequency of a reflecting layer, and it is conventional to
express the diurnal and seasonal variations in the forms:

L = Lo(cos x)" diurnal

L = Lo(cos x)™ seasonal

I

where x is the solar zenith angle.

In general n and m are not independent of x. This is partly due to the fact that the ion produc-
tion is ‘inversely proportional to the Chapman function Ch(R,x) which is significantly difference from
sec x when cos x < 0.25, partly to finite recombination time and partly to changes in the atmosphere
which often vary with season or when cos x ~ 0. Thus there is some bias possible when fitting the line
of Teast squares fit between L and Ch(R,x). Typical values of n are about 0.75, but bias could cause
the tabulated values to range between 0.65 and 0.85. It should also be noted that a systematic error in
calibration can have rather large effects on the apparent values of n or m. Thus for L = 50 dB near
cos x = 1, a systematic error of 3 dB will cause n or m to change from 0.67 to 0.91 for a true value of
0.75; for L = 20 dB, a similar error causes changes from 0.55 to 1.15¢t It is a remarkable fact that the
values of n deduced at most temperate and low latitude stations agree within smaller ranges than those
given, suggesting that the absolute accuracy is, in fact, quite good.

Studies in the winter anomaly zone and at high Tatitudes show that there are real changes of n and
m with latitude, e.g., at Slough and Port Stanley n increases steadily with Lo up to n = 1.5 on days of
very high absorption in winter and all stations near the auroral zone agree in giving very Tow values of
n, e.g., n = 0.25,




A comparable difficulty can arise in considering solar cycle variations. In general L increases
fairly regularly with sunspot number R (or 10 cm flux) up to the region R ~ 140, but at greater levels
of activity the increase is slower. Similar effects are seen in fok, foFl and foF2. Simple comparisons
of L at very great and very small solar activity generally show a slower variation of L with R than that
usually found and underestimate L near R = 100, the most probable solar maximum condition. Fortunately
a number of stations have continued observations after the IGY and IQSY and give data from which the
true variations can be deduced.

Summary of Published Absorption Data

Some published values of the variations of absorption with time of day, season, solar activity and
frequency are summarized in the table below, in which:

L = Lo{cos x)" diurnal

L = Lo(cos x)™ seasonal

L = Lo(1+bR) solar cycle
L = Lo/f* frequency

Note that these parameters represent the combined effects of the E- and D-region absorption and do not
directly give physical parameters. Thus as x decreases, f/foE decreases for both f $ foE. For f<fof
the height of reflection falls and the E-layer contribution in general decreases. For f>foE the group
retardation in E increases so that the E-layer contribution increases. Thus n for an E-Tayer reflection
is less than that for the D-region taken alone, while that for an F-layer relfection may be greater.

The solar cycle variation is modified in the same way — if there was no D-region absovption, the value
of b would, in practice, be negative for an E-layer reflection, positive for an F-layer reflection. For
oblique reflections, method A3, the relative importance of absorption near the point of reflection is
usually less than for vertical incidence Al. Thus the values of n, m, and b for E-reflections, method
A3, may be, in general, slightly larger than for the corresponding Al case.

The physical interpretation of absorption parameters involves the use of models which enable the
E- and D-region contributions to be separated. It is important:

(a) that the model is appropriate to the physical situation, and
{b) that the computations are adequately accurate.

While the parabolic approximation for the shape N(h) of the E-layer is often adequate, it is essential
to use a variation of collision frequency with height which is a good approximation to that actually
present. Relatively small errors in the scale height of the latter can cause serious errors in inter-
pretation. This is particularly important when using graphical analysis, e.g., the spider's web method
(Bibl, Paul, and Rawer, J. Atmos. Terr. Phys., 16, 324-339, 1959). Systematic changes in the position
of interception with change in frequency imply an incorrect model. Most models in use in this method
assume v = vy exp [{h - hg)/H], with ¥y = 24 and N = No [1 - (¥/ym)?1, whereas in practice yp # 2H.




INVENTORY OF Al AND A3 PUBLISHED DATA (1936-1962)
Place Freg. n m b x Date Notes Ref
MHz (diurnal) (seasonal) :
Ahmedabad 2.5 0.73 IGY 1, 2
2.5 0.7 .002 1957-1958 3
2.6 0.80 .0018 1958-1959
Baker Lake 2.0 0.18 IGY summers 4
Cambridge 0.016 0.0 1948-1949 5
3.2-4.2 1.5 1936 6
Christchurch 5.6-7.5 1.76 1.3 1938 7
Churchill 2.0 0.27 IGY summers 4
Colombo 2.0-2.85 0.920 1.7 .0051 IGY/IQSY 1
Dakar 2.0-8.0 .017 1951-1954 non-deviative 1, 8
Delhi 5.0 0.62 1954-1955 1, 9
0.77 0.7 1954-1960 1, 10
0.81 1958-1959 summer, equinox
0.73 1958-1959 winter
1.8 1958~1959 f > 5.0 MHz
Domont 3.4 0.81 1956-1958 winter 11
0.82 1956-1958 equinox
0.88 1956 and 1958 summer
0.53 1957 summer
Ibadan 2.4 0.62 1.6 .0026 1953-1959 sunspot minimum 1, 12,
5.7 0.63 0.9 .0035 1953-1959 sunspot maximum 25
2.0-5.8 1.0 1954 non-deviative
2.4 0.59 1GY N solstice 12
0.62 ' equinox
0.69 S solstice
Invercargill 9.15 0.56 1949-1950 winter 14
1.22 summer
790 km
oblique incidence
Kuhlungsborn .1-2.0 0.9-1.1 sunspot min. A3, deduced upper 15
D-region
Paris 3.4 0.8 16
Prince Rupert 2.0 0.5 1949-1950 17
Resolute Bay 2.0 0.07 IGY summers 4
Singapore 3.5-10.0 1.5 .003 1950-1951 27 day periodicity 1, 13
Slough 1.6-5.5 0.75 0.75 2.0 solar cycle omitting winter for m 18
up to 1.50 winter only, n varies
with L
STough 1.6-6.3 0.75 Varjable .004 1942-1955 19
Port Stanley with Tat.
Singapore
Swansea 2.0 0.82 Oct 50-Aug 51 20
6




INVENTORY OF Al AND A3 PUBLISHED DATA (1936-1962)

Freq. n m b X
Place - MHz (diurnal) (seasonal) Date Notes Ref.
Waltair 5.65 1.3 2 .0092 IGY/IGC 1, 21,
2.0-9.0 1.5 June 51-Sept 62 22, 23
2.0 1.14 June 51-Sept 62 summer
1.03 June 51-Sept 62 equinox
0.91 June 51-Sept 62 winter
0.80 June 51-Sept 62 most probable
Washington 2.06 0.87 1945-1947 A3 24
4.27 1.07
2.06 1.05 1945 equinox
1.10 summer
0.75 winter
0.75 1946 equinox
0.95 summer
0.75 winter
0.80 1947 equinox
0.95 summer
0.70 winter
4.27 1.10 1945 equinox
0.95 summer
0.95 winter
1.00 1946 equinox
0.90 summer
1.10 winter
1.30 1947 equinox
1.25 summer
1.05 winter
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INVENTORY OF A2 PUBLISHED DATA (1950-1958)

Freq. n m
Place MHz (diurnal) (seasonal) b X Date Notes Ref.
Ahmedabad 25.0 1.1 16y summer 1
1.0 equinox
0.8 winter
Delhi 22.4 1.1 IGY summer 2
1.1 equinox
0.8 winter
Sydney 18.3 1.1 June summer 3
0.9 1950-51 equinox
0.5 winter
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Description of Data Tables and Master Station Lists

A Tist of known pulse, Al, and CW A3 stations is given in Table 2, together with the data at which
regular observations were started when this is known. In most cases irregular observations started
earlier, in a few cases several years earlier. The table also shows for which years of our periods 1957~
59 and 1964-65 data are available. For convenience of analysis the stations are also listed in order of
geographic and geomagnetic (central dipole) latitudes. :

The main sequence of data consists of measurements by the Al pulse echo technique of absorption L in
decibels near noon, mostly on a frequency near 2.2 MHz but sometimes on a series of frequencies. The
monthly medians of these data are collected in Section 1 of the tables together with the monthly median
noon values of the E-Tayer critical frequency foE and, where appropriate, Fl-layer critical frequency
foFl. A contents table is provided for these data.

This is followed in Section 2 by the actual daily values arranged by date and month. In both this
and the first chapter values of A in decibels deduced from multifrequency observations are given where
provided in the original data. The units in use are shown at the top of each table. ‘

In the case of the Canadian data a distinction is made between echoes which were visible but too weak
to measure, lower case b in the original tables, and total blackout, capital B. This difference is
reproduced in the computer tables by the symbols B and DB, respectively. B implies losses about 10 dB
greater than the highest numerical value, DB much greater absorption.

A few stations also provided data for other time of day, e.g., measurements at constant solar zenith
angle x, measurements at fixed times well away from noon, or diurnal variations. These are collected in
Section 3 of the tables. In the case of diurnal variations only monthly median data are reproduced; the
day-to-day changes are adequately represented by the noon data for most purposes.

In all cases an attempt has been made to make the data from different stations as uniform as pos-
sible. We have therefore rounded the data to the nearest dB (in a few cases nearest 0.5 dB). We do not
believe that there is any loss in accuracy in this, in fact the errors remaining may be several dB, at
Teast on some days.




In some cases the frequencies used did not remain constant throughout the sequence. In such situa-
tions we have collected together in one table data which should be reasonably compatible, noting the
actual frequency in use in each month on the table so that the user can apply corrections if desired. In
general, for the small frequency changes involved, the absorption decreases almost linearly with increase
in frequency. An examination of multifrequency data, taken when foF was the same as in the table, will
give a good guide of the possible errors. The percentage change of L in decibels over small frequency
ranges is almost independent of position when fof is held constant.

Table 2a

MASTER STATION LIST OF Al PULSE ECHO AND A3 CW FIELD-STRENGTH OBSERVATIONS
WITH LIST OF A1l PULSE ECHO DATA AVAILABLE FOR IGY/IGC AND IQSY YEARS

STATIONS LISTED ALPHABETICALLY

REGULAR
OPERATION GEOGRAPHIC GEOMAGNETIC |A{ DATA AVAILASBLE
STATION TYPE STARTED LAT E LONG LAT E LONG|57 58 59 64 65
ABERYSTHYTH Al JAN .64 52.43 355.93 55.91 80.22 X X
ADAK A3 JuL 57 51.90 183.40 47.22 239.99
AHMEDABAD A1 AUG 57 23.00 72.60 13.83 143.92] X X
AKITA A3 0OCT 51 39.73 140.14 29.50 205.48
ALLOIS A3 JAN 64 47.00 02.00 48.45 84.09
ALMA ATA A1 JUL 57 43.25 76.92 33.45 150,72 X X X X X
ANCHORAGE A3 JUL 57 61.20 210.15 60,93 258.17
ASHKHABAD Al JUN 57 37.93 58.37 30.46 133.35| X X X X X
ATHENS A3 NOv 70 38.00 23.60 36,60 101.33
BAKER LAKE Al JAN 57 64.30 264.00 73.74 315.31| X X X
BANGUI A1 JAN 58 04.60 18.60 04.99 88.57 X X
BOULDER A3 APR 60 40.60 254,70 48,85 316.44
BRASOW A3  JAN 64 45,39 25,37 43.31 1065.93
BRISBANE Al JUN 56 |[-27.50 153.00 -35.73 226.98 | X X
BUDAPEST L46.67 21.17 45.43 102.09
BUENOS AIRES A1/A3 ~34.50 301,50 -23.17 09.490
CALCUTTA 23.00 88.60 12.31 158.96
CHURCHILL Al JAN 57 58.80 265.90 68,70 322.77| X X X
CoLLM A3 57 51.32 13.00 51.47 96.49
coLomMBo Al JUL 57 06.90 79.87 -02.96 149.07| X X X X X
DAKAR AL MAY 51 14.70 342.60 21.62 54,63
DE BILT A1/A3 JUL 55 52.10 05.18 53.77 89.34| X X X X X
DELHI A1 JUN 54 28.63 77.22 18.91 148,94 X X X X X
DIXON Al JUL 57 73.580 80.40 62.98 161.44) X X X X X
DOURBES A1/A3 50.10 04.60 51.99 87.72
EDINBURG Al 58 55.95 356.81 59.03 83.32
ENKOPING A3 57 59.50 17.30 5B.31 105.42
FAREWELL AL 57 62.50 206,10 61.33 253.46
FORT BELVOIR A3 38,70 282.90 50.06 350.14
FORT DE FRANCE 14.10 298.99 25.10 68.90
FORT MONMOUTH A3 OCT 58 L0.40 285.90 51.84 353.71
FREIBURG A1 JAN 49 48.10 07.60 L9.48 89,71 X X X X X
GARCHY L7.30 03.10 k9.62 84.89
GENOVA A1/A3 JAN 58 44 .55 08.95 45.82 89.51 X X X X
GRAZ 47.10 15.50 4€.96 96,91
HALLEY BAY Al  APR 57 |-75.50 333.40 -65.76 2L 28} X X X X
HORBY A3 JAN 64 55.51 13.39 55.26 99.59
HUANCAYO A3 JUL 57 |~12.01 284.67 -00.58 353.81
HYDERABAD 17.43 78,45 07.65 148,81
IBADAN A1  FEB 52 07.43 03.90 | 106.565 74.66] X X
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Table 2a (continued)

STATIONS LISTED ALPHABETICALLY

REGULAR

OPERATION GEOGRAPHIC GEOMAGNETIC |A1 DATA AVAILASLE
STATION TYPE STARTED LAT £ LONG LAT E LONG (57 58 59 64 65
INVERNESS A1 IRREGULAR| 57.40 355.80 60.61 83.35 X X
IRKUTSK AL OCT 57 ©2.47 104.03 41,04 174L.38| X X X
JOHANNESBURG A1 JUL 57 P26.01 28.01 ~26.85 91.29 X
JULIUSRUH/RUGEN A1 OCT 56 5463 13.38 54.52 98.66| X X X X X
KERGUELEN A1 JUL 54 |[-49.380 70.50 -57.33 128.32
KIRUNA JUN 58 67.83 20042 65.26 115.61
KJELLER Ai SEP 50 60.00 11.10 59,97 100.18| X X
KODAIKANAL A3 10.20 77.50 00.57 147.10
KOLBERG A3 JAN b4 52.23 13.82 52.17 97 .74
KUHLUNGSBORN Al/7A3 54.12 11.77 54,36 96,84 X X X
LANCASTER Al 53.00 358.00 56.05 82.68
LEICESTER A3 52.00 359.00 54.90 83.12
LINDAU A1/A3  AUG 57 51.65 10.13 52.36 93.91 ) X X X
LUBBOCK A3 71 33.35 258.49 42.81 322.84
LWIRO Al NOV 58 |-02.30 28.890 -03.81 97.19 X
MIRNY Al JAN 66 [-66.55 93.02 -77.02 146.84 X
MONTE CARLO A3 JAN bb 43.74 07.42 45.25 88,12
MOSCOW A1 JUL 57 5547 37 .32 50.85 120.49| X X
MURMANSK A1 DEC 58 68.95 33.05 64.10 126.46 X X X
NAGYCENK A3 JAN &7 L7.63 16.72 47.22 98.30
NEUSTRELITZ A3 JAN 64 53.90 13.01 53.91 97 .89
NORDDEIGH A3 64 53.37 07.09 54.49 92.34
OKINAWA A3 26.30 127.80 15,25 195.58
OTTAWA AL APR 57 LS5.L0 284,30 56.80 351.40{ X X X
PANSKA VES A3 57 50.53 14.57 50.41 87.59
PARIS-DOMONT Al 55 49.01 02.31 51.40 84,80 X X
PARIS-SACLAY Al L8.10 82.30 50.54 84.45
PENN STATE U A1 JUN 57 40.82 282.13 52.15 349.04| X X
PORT LOCKROY A1 APR 58 |-64.80 296.50 “53.34 03.92 X X
PORT STANLEY A1  AUG 49 |-51.70 302.20 ~40.38 89.09| X X X
PRUHONICE A3 JuL 57 49.98 14,55 4S.89 97 .30
PUERTO RICO A3 18.50 292,80 298.99 0i.97
RESOLUTE BAY AL FEB 57 74.70 265.10 82.99 289.27 X X X
ROME/ST ALLESIO A3 JAN 64 42.03 11.83 42.82 91.37
ROSTOV Al JUN 58 47.22 39.68 . 42.52 119.19 X X X X
SIDMOUTH A3 50.67 356.75 54,08 80.10
SINGAPORE A1 SEP &9 01.30 103.80 -10.11 172.69| X X X X
SLOUGH A3 JAN 35 51.48 35%.43 56,32 83.27
SOFIA A3 JAN 64 42.65 23,44 41.12 102.71
SOUTH UIST Al 57.20 352.86 61.00 80.17
SVERDLOVSK Al 56.70 61.10 48.46 140.70
SWANSEA A1 OCT 57 51.63 356.00 55.14 79.85| X X
TAIPEI A1 JAN &5 24,95 121.23 12.67 189,51 X
TAMANRASSET FEB 59 22.80 05.53 25.39 79.56
TANANARIVE -18.92 47,55 -23.71 112.42
TOKYO AL 0CT 52 35.71 . 139.50 25.45 205.41) X X X X X
TOMSK A1 DEC 57 56.47 84.93 45,88 159.59| X X X X X
TRELEW Al 43,20 2%4.70 -31.72 03.17
TRINIDAD A3 10.75 298.43 22.15 07.88
TROMSO A1 MAR 55 69.70 18.00 67.14 116.80| X X
TSUMESB A1 JUL 57 [-19.23 17.72 -18.18 82.83| X X
USHUATIA Al -54.80 291.70 -43.30 00.55
WAKKANAL A3 45,40 141,70 35.27 206.04
WHITE SANDS A3 32.30 253.50 41.10 31i6.64
WINNIPEG A1 DEC 57 49,90 262.860 59.63 322.99| X X X
ZEHLENDORF A3 bk 52.47 13.23 52.43 97.72
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Table 2b
MASTER STATION LIST OF Al PULSE ECHO AND A3 CW FIELD-STRENGTH OBSERVATIONS
WITH LIST OF Al PULSE ECHO DATA AVAILABLE FOR IGY/IGC AND IQSY YEARS
STATIONS LISTED BY GEOGRAPHIC LATITUDE
REGULAR
OPERATION GEOGRAPHIC GEOMAGNETIC |A4 DATA AVAILABLE
STATION TYPE STARTED LAT E LONG LAT E LONGi{57 58 59 64 55
RESOLUTE BAY Ai FEB 57 T4L.70 265.10 82,39 289.27| X X X
DIXON Al JUL 57 73.50 80.40 562.98 161i.L4] X X X X X
TROMSO A1 MAR 55 69.710 i8.00 6714 116.80( X X
MURMANSK A1 DEC 58 68.385 33.05 6ko10 126,46 X X X
KIRUNA JUN 58 67.83 2042 65.26 115.61
BAKER LAKE Al JAN 57 64,30 264.00 73.74 315.31| X X X
FAREWELL A1 57 62.50 206.10 651.33 253.4b6
ANCHORAGE A3 JUL 57 61.20 240.15 60,93 258.17
KJELLER Al SEP 50 60.00 i11.40 58,97 100.4181| X X
ENKOPING A3 57 59.50 17.30 58,31 105.42
CHURCHILL A1  JAN 57 58.80 265.90 68,70 322.77| X X X
INVERNESS A1 IRREGULAR 57.40 355,80 60.61 83.35 X X
SOUTH UIST Al 57.20 352.86 61.00 80,17
SVERDLOVYSK Al 56,790 61.10 LB.46 140.70
TOMSK A1 DEC 57 56.47 84,63 45.88 159.59] X X X X X
EDINBURG Al 58 |55.95 3%56.81 58.03 83.32
HORBY A3 JAN 64 55.51 13.39 55,26 99,59
MOSCOW A1 JUL 57 55,47 37.32 50,85 120.49] X X
JULIUSRUH/RUGEN a1 OCT 56 5463 13.38 54,52 98.66| X X X X X
KUHL UNGSBORN A1/A83 54.12 11.77 54,36 S6.841 X X X
NEUSTRELITZ A3 JAN 64 53.990 13.01 53.91 97 .89
NORDDEICH A3 64 53.37 07.093 54.49 92.34
LANCASTER A1l 53.00 358,080 5€.05 82.68
IRKUTSK A1 OCT 57 52.47 104.03 4i.046 4174.38] X X X
ZEHLENDORF A3 64 5247 13.23 52.43 97.72
ABERYSTHYTH A1 JAN b4 52.43 355,93 55.91 80.22 X X
KOLBERG A3 JAN 64 52.23 13.82 52.17 97.74
DE BILT Wi/7A3 JUL 55 52.10 65.18 53.77 88.34| X X X X X
LEICESTER A3 52.00 3%9.00 54.30 83.12
ADAK A3 JUL 57 51.90 18B3.40 47.22 239.99
LINDAUV A1/A3 AUG 57 51.65 10.13 52.36 93.91] X X X
SWHANSEA A1 OCT 57 51.63 356,00 55.14 79.85, X X
SLOUGH A3 JAN 35 51.48 359.43 54,32 83.27
COLLM A3 57 51,32 13.00 51.47 96.49
SIDMOUTH A3 50,67 356,75 54,08 80,10
PANSKA VES A3 57 50.53 14,57 5041 97 .59
DOURBES A1/7A3 50.10 04.60 51.99 87.72
PRUHONICE A3 JUL 57 49,98 14.559 49.89 97 .30
WINNIPEG A1 DEC 57 LS.90 262.880 5€.63 322,99 X X X
PARIS=-DOMONT Al 55 49.01 02.31 51.40 84.80] X X
FREIBURG A1 JAN 49 48,10 07.60 4848 89.741 X X X X X
PARIS~SACLAY Al L48.10 02.30 50,54 | 84,45
NAGYCENK A3 JAN 67 L7.63 16.72 b7.22 98.30
GARCHY L7.30 03.10 48,62 84.89
ROSTOV A1 JUN 658 L47.22 39.68 42.52 119.19 X X X X
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Table 2b (continued)

STATIONS LISTED BY GEOGRAPHIC LATITUDE

REGULAR

OPERATION GEQGRAPHIC GEOMAGNETIC |A1 DATA AVAILASLE
STATION TYPE STARTED LAT E LONG LAT E LONG |57 58 59 64 65
GRAZ L7.10 15.50 4€.96 96.91
ALLOIS A3 JAN b4 47.00 02.00 49.45 84.09
BUDAPEST L6.67 21.17 45,43 102.09
OTTAWA A1 APR 57 L5.40 284,30 56.80 351.40| X X X
HAKKANAT A3 45.40 141,70 3%.27 206.04
BRASOH A3  JAN 64 45.39 25.37 43.31 105.93
GENOVA A1/A3 JAN 58 44,55 0B.9YS 45.82 . 89.51 X X X X
MONTE CARLO A3  JAN bl L3.74 07.42 48.25 88.12
ALMA ATA A1 JUL 57 £k3.25 76,92 33.45 150.72] X X X X X
SOFIA A3 - JAN b4 42.65 23. 44 b1.12 102.71
ROME/ST ALLESIO A3 JAN 64 42,03 i1.83 42.82 91.37
PENN STATE U A1 JUN 57 L0.82 282.13 52.15 349.04| X X
BOULDER A3 APR 60 40.60 254,70 48.85 316.44
FORT MONMOUTH A3 -0CT 58 L0.40 285.90 51.84 353.71
AKITA A3 0OCT 51 39.73 140,14 29,50 205.48
FORY BELVOIR A3 | 38,70 282.90 50.06 350.14
ATHENS A3 NOV 70 38.00 23.60 36,60 101.33
ASHKHABAD A1 JUN 57 37093 58.37 30.46 133.35| X X X X X
TOKYO A1 OCT 52 35,71 139.50 25.45 205.41| X X X X X
LUBBOCK A3 71 33.35 258,49 42.81 322.8%4
WHITE SANDS A3 32.30 253.50 41.10 316.64
DELHI A1 JUN 54 28.63 T77.22 18.91 148.94| X X X X X
OKINAWA A3 26,30 127.80 15.25 195.58
TAIPEI AL JAN 65 24,95 121.23 12.67 189.51 X
AHMEDABAD A1 AUG 57 23.00 72.60 13,83 143.92( X X
CALCUTTA 23.00 88.60 12.31 158.96
TAMANRASSET FEB 59 22.80 05.53 25.39 79.56
PUERTO RICO A3 18.50 292.80 29.99 01.97
HYDERABAD 1743 78.45 07.65 148,81
DAKAR A1 MAY 51 14.70 342,60 "21.62 54.63
FORT BE FRANCE 14.10 298.99 25.10 08.90
TRINIDAD A3 . 10.75 298.43 22.15 07.88
KODATIKANAL A3 ©10.20 77.50 00.57 147.10
IBADAN A1 FEB 52 07.43 03.90 10.65 Tho66| X X
coLomao AL JUL 57 06.98 79.87 ~02.96 149,07 X X X X X
BANGUI Al JAN 58 | D4.60 18.60 04.99 88.57 X X
SINGAPORE A1 SEP 49 6i.30 103.80 -10.11 172.69| X X X X
LAIRO A1 NOV 58 |-02.30 28.80 ~03.81 97.19 X
HUANCAYO A3 JUL 57 |-12.01 284.67 -00.58 353.81
TANANARIVE ~18.92 47.55 | =23.71 112.42
TSUMESB A1 JUL 57 |-19.23 17.72 -18.18 82.83] X X
JOHANNESBURG AL JUL 57 |-26.01 28,01 ~26.85 91.29 X
BRISBANE A1 JUN 56 |-27.50 153.00 -38.73 226.98| X X
BUENOS AIRES A1/A3 -34.50 301.50 “23.47 09.40
TRELEW Al ~43.20 294.7D -31.72 03.17
KERGUELEN Al JUL 54 |-489.30 70.50 -57.33 128.32
PORT STANLEY Al AUG 49 |-51.70 302.20 -4 0.38 09.09| X X X
USHUAIA Al ~54.80 291.70 ~43.30 00.55
PORT LOCKROY Al APR 58 |-6L4.80 296.50 ~53.34 03.92 X X
MIRNY Al JAN 66 |-66.55 93.02 ~77.02 146.84 X
HALLEY BAY Al APR 57 |{-75.50 333.40 -6E.76 2L.281 X X X X
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Table 2c

MASTER STATION LIST OF Al PULSE ECHO AND A3 CW FIELD-STRENGTH OBSERVATIONS

WITH LIST OF Al PULSE ECHO DATA AVAILABLE FOR IGY/IGC AND IQSY YEARS

STATIONS LISTED BY GEOMAGNETIC LATITUDE

REGULAR
OPERATION GEOGRAPHIC GEOMAGNETIC |[Ai1 DATA AVAILASLE
STATION TYPE STARTED LAT E LONG LAT E LONG |57 58 59 64 65
RESOLUTE BAY A1 FEB 57 74,70 265.10 82.99 289.27| X X X
BAKER LAKE A1 JAN 57 64.30 264.00 73.74 315.31] X X X
CHURCHILL A1 JAN 57 58.80 265.90 68,70 322.77) X X X
TROMSO A1 MAR 55 69.70 19,00 67.1L 116.80| X X
KIRUNA JUN 58 67.83 20,42 65.26 115.61
MURMANSK A1 DEC 58 68.95 33.05 6L.10 126.46 X X X
DIXON A1 JUL 57 73.50 80,40 62.98 16i.klL| X X X X X
FAREWELL Al 57 62.50 206,10 61.33 253.46
SQUTH UIST Al . 57.20 352.86 61.00 806.17
ANCHORAGE A3 JUL 57 61.20 210.15 60.93 258.17
INVERNESS A1 IRREGULAR|S57.40 355.80 60.61 83.35 X X
KJELLER A1 SEP 58 60.00 11.10 59.97 100.18| X X
WINNIPEG A1 DEC 57 4L9.90 262.80 59,63 322.99) X X X
EDINBURG Al 58 55.95 356.81 59,03 83.32
ENKOPING A3 57 59.50 "17.30 58.31 105.42
OTTAWA A1 APR 57 L5.40 284,30 56.80 351,40 X X X
LANCASTER Al 53.00 358,00 56.05 82.68
ABERYSTHYTH A1 JAN 64 52.43 355,93 56.91 BB .22 X X
HORBY A3 JAN 64 55,51 13.39 55.26 99.59
SWANSEA A1 oCT 57 51.63 356,00 55.14 79.85| X X
LEICESTER A3 52.00 359.00 54.90 83.12
JULTUSRUH/RUGEN, A1 0OCT 56 54.63 13.38 54,52 98.66| X X X X X
NORDDEICH A3 64 53.37 87.09 54.49 S2.34
KUHLUNGSBORN A1/A3 54,12 11.77 54.36 96.841 X X X
SLOUGH A3 JAN 35 51.48 359.43 54,32 83.27
SIDMOUTH A3 50.67 356.75 54.08 80.10
NEUSTRELITZ A3  JAN 64 53.90 13.01 53.91 97.89
DE BILT AL/A3  JUL 55 52.10 05.18 53.77 89.34F X X X X X
ZEHLENDORF A3 64 52.47 13.23 52.43 97.72
LINDAU A1/A3 - AUG 57 51.65 10.13 52.36 93.91| X X X
KOLBERG A3 JAN b4 52.23 13.82 52.17 97 .74
PENN STATE U A1 JUN 57 40.82 282.13 52415 349,04 X X
DOURBES A1/A3 50410 04.60 51.99 " 87.72
FORT MONMOUTH A3 O0CT 58 L0.40 285.90 51.84 353.71
GOLLM A3 57 51.32 13.00 51.47 96 .49
PARIS-DOMONT Al 55 49.01 02.31 51,40 84.801 X X
MOSCOHW Al JuL 57 55.47 37.32 50.85 120.49] X X
PARIS~-SACGLAY Al £8.10 02.30 50.54 84 .45
PANSKA VES A3 57 50.53 14.57 50.41 97 .59
FORT BELVOIR A3 38.70 282.90 50.06 350.14
PRUHONICE A3 JUL 57 49.98 14.55 £9.89 97 .30
GARCHY 47.30 03.10 49.62 84.89
FREIBURG A1 JAN 49 48,10 07.60 LbS.48 89.71| X X X X X
ALLOIS A3 JAN 64 47.00 02.00 49.45 84.09
BOULDER A3 APR 60 40.60 254.70 48.85 316.44
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Table 2¢ (continued)
STATIONS LISTED BY GEOMAGNETIC LATITUDE

REGULAR
OPERATION GEQGRAPHIC GEQOMAGNETIC (A1 DATA AVAILASLE

STATION TYPE STARTED LAT E LONG LAT E LONG |57 58 59 64 65
SVERDLOVSK Al 56.70 61,10 4B.46 140,70

ADAK A3 JUL 57 51.90 183.40 47.22 239.99

NAGYCENK A3 JAN 67 £7.63 16.72 47.22 98.30

GRAZ L7.10 15.50 LE.96 96.91

TOMSK Al DEC 57 56.47 8L, S3 45.88 159.59] X X X X X
GENOVA A1/A3 JAN 68 44,55 08.95 45.82 89.51 X X X X
BUDAPEST Le.67 21.17 55,43 102.09

MONTE CARLO A3 JAN B4 43.74 07.42 45.25 88,12

BRASOM A3 JAN 64 £5.39 25,37 £3.31 105.93

ROME/ST ALLESIO A3 JAN 64 42.03 11.83 L2.82 91.37

LUBBOCK A3 71 33.35 258.49 £2.81 322.84

ROSTOV Al JUN 58 L7.22 39,68 42,52 119.19 X X X X
SOFIA A3 JAN &4 k2.65 23 bl b1.12 102.71

WHITE SANDS A3 32,30 253.50 41.10 316.64

IRKUTSK Al OCT 57 52.47 104.03 41.04 174.38| X X X

ATHENS A3 NOvV 7O 38.00 23.60 36.60 101.33

HAKKANAT A3 45.40 141.70 . 35.27 206,04

ALMA ATA A1 JUL 57 43.25 76.92 33.45 1508.72| X X X X X
ASHKHABAD A1 JUN 57 37 .93 58,37 30.46 133.35| X X X X X
PUERTO RICO A3 18.50 292.80 29.99 01.97

AKITA A3 0CT 51 39.73 140.14 2G.50 205.48

TOKYO Ai OCT 52 35.71 139.50 25.45 205.41| X X X X X
TAMANRASSET FEB 59 22.80 05.53 25.39 78.56

FORT DE FRANCE 14,10 298.99 25,10 08.90

TRINIDAD A3 10.75 298.43 22.15 07.88

DAKAR Al MAY 51 14.70 342.860 21.62 54.63

DELHI A1 JUN 54 28.63 77.22 18.31 14B.94| X X X X X
OKINAWA A3 26.30 127.890 15.25 195.58

AHMEDABAD A1 AUG 57 23.00 72.60 13.83 143.92| X X

TAIPEIL A1 JAN 65 24 .95 121.23 12.67 189.51 X
CALCUTTA 23.00 88.60 12.31 158.96

IBADAN A1l FEB 52 07.43 03.90 10.65 Tho66| X X

HYDERABAD 17 .43 78.45 07.65 148.81

BANGUI A1 JAN 58 04.60 18.60 04.99 88.57 X X
KODAIKANAL A3 i0.20 77.50 00.57 147.10

HUANCAYO A3 JUL 57 |-12.01 284.67 ~00.58 353.81

coLomMBo AL JUL 57 06.90 79.87 -02.96 149.07| X X X X X
LWIRO A1 NOV 58 |-02.30 28.80 -03.81 97.19 X
SINGAPORE Al SEP 49 01.30 103.80 ~10.11 172.69| X X X X
TSUMEB AL JUL 57 |-19.23 17.72 -18.18 82.83| X X

BUENOS AIRES A1/7A3 -34.50 301.50 -23.17 09.40

TANANARIVE -18.92 47.55 -23.71 112.42

JOHANNESBURG A1 JUL 57 |-26.01%1 28.01 ~26.85 91.29 X

TRELEW Al ~43.,20 2%4.70 -31.72 03.17

BRISBANE Al JUN 56 |[=-27.50 153.00 -35.73 226.98] X X

PORT STANLEY Al  AUG 49 |-51.70 302.28 -40.38 08.09; X X X

USHUAIA Al -54.80 291.70 ~-43,30 00.55

PORT LOCKROY A1 APR 58 |-B4.80 296,50 -53.34 063.92 X X
KERGUELEN A1 JUL 54 |-49,.30 70.50 -57.33 128.32

HALLEY BAY A1 APR 57 |-75.58 333.40 ~65.76 2L.28| X X X X
MIRNY Al JAN 66 |-66.55 S3.02 -77.02 1u46.84 X
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SECTION 1

Monthly Median Noon Values in Decibels

Stations Listed Alphabetically

Station List of IGY/IGC Al Pulse Echo Absorption Data
Station List of IQSY Al Pulse Echo Absorption Data

IGY/IGC and IQSY Monthly Median Noon Values in Decibels

In the tables C = Count
U = Upper Quartile
M = Median
L = Lower Quartile
A = Average
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