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AURORAL ELECTROJET
MAGNETIC ACTIVITY INDICES AE (11-12)
FOR JANUARY - JUNE 1975

by

J.H. Allen, C.C. Abston, J.E. Salazar and J.A. McKinnon
National Geophysical and Solar-Terrestrial Data Center
Environmental Data and Information Service

NOAA, Boulder, Colorado 80303 USA

ABSTRACT

The Auroral Electrojet index (AE) is discussed and a brief description is given of the derivation of
11-12 station 1.0-min AE indices for January-Jdune 1975. Tables are given of hourly average indices for
each day, of the stations making the main contribution to the hourly indices, and of the average monthly
quiet-time level of horizontal fields (H) at each magnetic observatory. Graphs of the index variations
are included for each day of the first half of 1975 and for the frequency and amplitude of extreme vari-
ations at each site.

SECTION I. GENERAL DISCUSSION
1. Derivation of AE (11-12) Indices for January-June 1975

Introduction. The Auroral Electrojet index (AE) is designed to provide a global, quantitative meas-
ure of auroral zone magnetic activity produced by enhanced ionospheric currents flowing below and within
the auroral oval. Ideally, it is the total range of deviation at an instant of time from quiet day values
of the horizontal magnetic field {H) around the auroral oval. Defined and developed by Davis and Sugiura
[1966], AE has been usefully employed both qualitatively and quantitatively as a correlative index in the
studies of substorm morphology, in the behavior of communication sateliites, in radio propagation and
radio scintillation, and in the coupling between the interplanetary magnetic field and the Earth's mag-
netosphere. For these varied uses, AE possesses advantages over other geomagnetic indices or at least
shares their advantageous properties. In particular it can

(1) be derived on an instantaneous basis or from averages of variations computed over any selected
interval;

(2) be a quantitative index which, in general, is directly related to the processes producing the
observed magnetic variations;

(3) be well suited to present computer processing techniques because its method of derivation is rel-
atively simple, digital, and objective and;

(4) be used to study either individual events or statistical aggregates.

These indices are derived in response to indications of need as voiced by the scientific user com-
munity in journal articles, at meetings, in resolutions of national and international groups, and in
personal communications. This report is one means of communicating a summary of the derived indices for
1 year and is the thirteenth such compilation published by the World Data Center A (WDC-A) for Solar-
Terrestrial Physics [Allen, 1972; Allen et of., 1973, 1974a, 1974b, 1974c, 1975a, 1975b, 1975¢c, 1976,
19773, 1977b, 1977c and 1977d]. Computer listings or digital magnetic tapes of detailed 2.5-min* indices
and microfilm graphs of their variations can be obtained from WDC-A for Solar-Terrestrial Physics, NOAA,
Boulder, Colorado 80303, USA. Detailed 1ists of available indices are given, along with cost of acquisi-
tion information in Report UAG-49, Catalog of Standard Geomagnetic Variation Data, WDC-A for Solar-Terres-
trial Physics, August 1975.

Definition of AE Indices. In practice, AE and associated indices may be defined by describing a
graphical technique of derivation that is still used to generate preliminary sets of indices for single
events (see Fig. 1). Magnetogram copies for a given UT-day are coliected from a select group of auroral
zone magnetic observatories. A quiet-time H (horizontal intensity of the Earth's field) reference level
is selected for each site and subtracted from the instantaneous H values for that location. The result-
ing time series of AH values for all locations are superposed graphically upon a common zero level and
with a common amplitude scale and time base. Connecting successive positive extreme values produces an
upper envelope for the set of overlapping traces, and connecting the negative extreme values produces a
bounding lower envelope. At any instant, the amplitude of the upper envelope is designated AU and that
of the lower envelope is AL. The range between them is defined as AE and their mean is AO. In general,
AU is a function of the current flowing in the eastward-directed auroral electrojet, while AL is simi-
larly related to the westward auroral electrojet.

*(more recently 1.0-min)




Observatory Selection for January-June 1975 AE (11-12). To provide comparable AE indices from year
to year, data for the same Northern Hemisphere auroral zone observatories have been used for the deriva-
tion of AE(10) for 1966 (Report UAG-37) and 1967 (Report UAG-33): AE (11) for the years 1968 (‘eport UAG-
29), 1969 (Revort UAG-31), 1970 (Renort UAG-22), 1971 (Report UAG-39), 1972 (Report UAG-45), 1973 (Report
UAG-47), 1974 (Report UAG-59) and the first 6 months of 1975 in this report are listed below in Table 1
along with their abbreviations, geographic and geomagnetic coordinates, and time of Local Geomagnetic
Midnight (LGM). The station Tocations are shown relative to the geomagnetic pole {(extended geocentric
dipole axis) in Figure 2.

Table 1. Observatories Used for the Derivation of 1966 and 1967 AE(1Q)**
and 1968, 1969, 1970, 1971, 1972, 1973, 1974 AE{11) and 1975 AE(11-12)

Geographic Coord. Geomagnetic Coord. LGM*

Observatory Abbreviation N. Lat.° E. Long.° N. Lat.°® E. Long.° uT

1. Leirvogur LR 64.18 338.30 70.22 71.04 2351

2. Narssarssuaq** NAS 61.20 314.16 71.21 36.79 0210

3. Great Whale River GUWR 55.27 282.22 66.58 347.36 0526

4. Fort Churchill FC 58.80 265,90 68.70 322.77 0704

5. Yellowknife YEK 62.40 245,60 69.00 292.80 0902

6. College co 64.87 212,17 64,63 256,52 1133

7. Barrow BW 71.30 203.25 68,54 241,15 1235

8. Cape Wellen # UE 66.17 190.17 61.79 237,10 1250

9. Tixie Bay # TI 71.58 129.00 60.44 191,41 1551

10. Cape Chelyuskin cc 77.72 104,28 66.26 176.46 1650
11. Dixon Island # DI 73.55 80.57 63.02 161.57 1748
12. Abisko | Al 68.36 18.82 66.04 115,08 2052
13. Sodankyla** S0 67.37 26.63 63.76 119.99 2032

* Local Geomagnetic Midnight (LGM) at equinox.
Geomagnetic coordinates and time calculated for inclined geocentric dipole field.

** No records available for 1966 and 1967 from NAS, and SO substituted for Al in the 1966 and 1967
AE(10) derivations.

# Sometimes given as: Cape Uelen, Tiksi Bay and Dikson Island, respectiyely.

The choice of observatories was based upon a desire to achieve a nearly uniform lorgitudinal cover-
age and also to span a range of latitudes so that even contracted oval substorm effects might be re-
corded. Another consideration was that the magnetograms should come from established observatories
whose records would continue to be available on a timely basis through the World Data Center system.
Naturally, such a choice involved some compromise between the wish to use as much data as possible and
the high cost of digitizing analog magnetograms. Statistical summaries are kept with each derivation,
showing the relative contribution of each observatory to the indices to identify possible instances of
duplication and to reveal inadequately represented regions.

Although we have been able to use the same set of stations for recent years, for earlier years the
number of stations providing records changed from time to time. Prior to 1968, the station at
Narssarssuag (NAS) did not exist, and there was no nearby substitute. During most years there have ‘
been intervals of varying Tength for which one or two of the network stations did not produce magneto-
grams. Further, it is hoped that additional stations may eventually be added to the network to fill
longitude gaps. For these reasons we have chosen to indicate the number of contributing stations paren-
thetically, following the index letters, e.g., AE(10). The daily graphs of variations in 1.0-min AU,
AL, AE and AQ indices included in this report (Section III) show in the upper right corner the number
of contributing stations during the month. If no value is given in the table of monthly average quiet-
time H values (Section 1I-2), this indicates that records from that station were not available for use
in the derivation of AE indices. This is also shown by the label on the graphs which reflects the
reduced number of contributing stations. Intervals of lost records shorter than 1 month are not indi-
cated.
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Fig. 2. Observatories whose records were used in the derivation of 1966 and 1967 AE(10)
and 1968, 1969, 1970, 1971, 1972, 1973, 1974 AE(11l) and 1975 AE(11-12) are shown as
filled triangies. Their abbreviations correspond to the 1ist given in Table 1.
The map is a polar equal-area projection centered on the north geomagnetic
pole (extended geocentric dipole axis). The north geographic pole is indi-
cated by a star inscribed in a circle.



Analysis of AE(11) index data for the years 1968 through 1970 suggests that an optimum station dis-
tribution would include Tocations just equatorward of the instantaneous auroral oval during the local
evening hours which most often supplied AU (around 1800 LGT) and others directly under the oval during
the early morning hours following Local Geomagnetic Midnight when most AL values are supplied (around
0300 LGT). [Note: LGT = Local Geomagnetic Time.]

Computation of AE(11-12) Indices. The same technique of computation used for ali prior AE deriva-
tions has been followed with the 1975 derivation. It is described in detail in Report U4G-22 [Allen,
1972]. A constant quiet-time H reference Tevel was computed for each month for each station, It is the
average of all 1.0-min H values for the 5 International Quiet Days of that station-month, The quiet-time
reference values were then subtracted from the 1.0-min H scalings of each station and the 11 (or 12) re~
sulting H-deviation time series were compared. At each 1.0-min data interval the extreme positive and
negative H deviations were identified and designated AU(11) and AL(11) respectively. According to their
definitions, AE(11) = AU(11) - AL(11) and AO(11) is the mean of AU{11) and AL(11). These are the basic
AE data. 1In addition, hourly average values of each index were computed and simple statistical informa-
tion was collected. .

Daily graphs of variations of all four 1.0-min indices (AU,AL,AE and AD) prepared from 35-mm micro-~
film are reproduced in this report in Section III. Also in Section III are monthly stqcked plots of
commonscale H (or X)component variations, of station frequency of AU and AL contribution, and of the
cumulative (i.e. “total®™) amplitude of variations. Monthly summaries of hourly average values, daily
averages, and hourly averages for special groups of days were prepared and are given in Section II. Also
derived were tables showing the frequency of selection of each station for AU and AL and giving the
times at which each station supplied the extreme deviations. These results are the basis for monthly
sets of tables of stations supplying AU and AL for each hour.

2. Precautionary Notes

Problems in Derived AE(11) Indices. Users of these indices should be aware of the following points
that may affect the interpretation of index information contained in this report. Three potential sources
of misleading or unreliable indices are

(1) the working definition of AE used in the derivation of the indices,
(2) the character of the magnetogram records and
(3) the digitization and data manipulation processes.

At an AE observatory an increased deviation from quiet-time H may be the same for either an enhanced
electrojet current or for a constant current that moves closer to the fixed observatory location. Given
a necessarily 1imited number of contributing observatories and an index based exclusively upon variations
in the H component, it is not always possible to distinguish between these two alternatives, If an
event is of sufficient magnitude and extent so as to be observed simultaneously at several locations or
if it is of sufficient duration to be recorded by successive observatories rotating into the critical
longitude sectors, then such ambiguity may be resolved.

Effects of Tow-amplitude electrojet variations of short duration that occur during otherwise quiet
intervals when the auroral oval is contracted may be imperfectly recorded. If such small events occur
over sectors between widely separated observatories, they could be missed entirely, although past experi-
ence does not suggest that this happens frequently. Also, during very large magnetic disturbances, the
auroral oval may expand equatorward below the ring of stations used to derive AE. Thus, times of Tow
AE may not guarantee a total absence of magnetic activity over the polar cap, and during large magnetic
storms, the indices are of questionable reliability.

At the observatories, any problem that causes the H trace to be unstable or that causes loss of the
record during disturbed times must inevitably affect the AE indices derived for such intervals, In gen-
eral, periods of component drift at an observatory become relatively obvious when they reach an ampli-
tude sufficient to obscure genuine variations recorded at other locations. Although efforts are made
to salvage useful information during these intervals, sometimes the only solution has been elimination
of that observatory's records until instrumental adjustments appear to have corrected the problem.

A more serious problem arising from the character of the magnetograms is any time for which the H
trace is effectively lost. This can occur because the trace moves off the recording paper in response
to a large magnetic variation, poor recording of a vrapidly moving trace, or confusion of multipie traces
on a magnetogram. At such times, unless there exist back-up Tow sensitivity magnetograms from auxiliary
systems at that Tocation, the number of contributing stations is reduced. When the H trace is suddenly
lost at a critically Tocated station that was supplying either AU or AL, then some other station having
the next most extreme H deviation at that instant begins to take the place of the lost data source and
becomes the key to the affected index. Although such intervals are not usually noticeable in the graphs
of AE variations, they commonly have the effect of producing a large bay-1ike feature in the affected AU
or AL trace. An example of the effect of such data loss may be seen in the AU trace for 21 July 1970
(cf. Report UAG-22) beginning around 1330 UT. These characteristically-shaped spurious events have been
dubbed "missing data effects" (mdes), and any suspected mdes in the 1975 graphs can best be checked by :
reference to the original magnetograms of the critical stations Tisted in Section II for those times. 4




Sometimes our technique of selecting a constant quiet-day H reference level for each station-month
of data may produce low-amplitude month-end discontinuities in AU or AL, Also, quiet-time departures
of station values from their monthly average may produce intervals having elevated AU or AL values but
appearing relatively quiet. Such index discontinuities and intervals of higher noise level are con-
sidered relatively insignificant compared to the amplitude of substorm effects to be seen in the indices.

In spite of extensive quality control efforts, we expect that some errors will escape notice and be
published or otherwise distributed. We request that anyone detecting questionable values in 1975 AE .
(11-12) or other AE indices please communicate with WDC-A for Solar-Terrestrial Physics .concerning this
matter. As necessary, corrections will be distributed to the user community on either a case-by-case
basis or in future UAG Reports in this series.
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SECTION II. TABLES

1. Explanation

. Table of Monthly Quiet-Time H Reference Values. The monthly quiet-time H reference values are given
for each observatory in Table Z. These values are the base from which H deviations were derived and they
are computed as the average of all 1.0-min digitized H values from the internationally adopted 5 Quiet

Days for each month. The given values are in nanoTesla units and are absolute in the sense that they
include the applied scale value and provisional baseline used for each observatory's magnetograms. Although
subsequent changes in adopted baselines may shift the reference values slightly, they should not affect the
gﬁrivedt;ndices because the method of derivation eliminates the H baseline provided it is constant for

che month.

Tables of Hourly Mean Indices. These tables contain monthly Tistings of average hourly indices for
each day: AE, AL, AU and AO. These hourly values were computed as the mean of the 1.0-min instantaneous
values. The first hour of each day covers the data interval from 0000-0059 UT, A1 times are given in
Universal Time and the indices are given in nanoTeslas. AE is always positive and although AU is posi-
tive most of the time, it may become negative during the main phase period of Targe storms when H is
depressed globally by an enhanced ring current. Sometimes AU may briefly become negative as a result of
missing data effects (See Section 1-2). AL is almost always negative, and during most substorm events,
it will exceed AU 1in absolute value. Consequently, A0 is usually negative, and it provides a measure of
the unequal amplitude of AU and AL effects.

Tables of Observatories Supplying Hourly AU and AL, As described above, the hourly average indices
are computed from the 1.0-min instantaneous indices derived for that hour. Each pair of instantaneous
values of AU and AL arises from H deviations at only two stations and the station pairicontributing these
extremes may change from one 1.0-min interval to the next. To associate a single station with values of
hourly AU or AL some convention must be adopted as a basis for selection. We have chosen to designate
the station having the maximum average H deviation during an hour as the source of hourly AU. Likewise,
the station having the most negative H deviation is designated as the source of hourly AL. Within a dis-
turbed hour it is common for one station pair to be the most frequent contributors of AU and AL and also
to provide the greatest average deviations in H. There are times, however, when this does not hold.

This is the case during an hour that is quiet until near the end or one that has only its first few values
disturbed. Here the table will list the stations that provided AU and AL for the short disturbed portion
of the hour rather than those stations providing AU and AL for the longer undisturbed portion of the hour.
In effect, the listed station pairs are the same stations that would have supplied AU and Al- had the
indices been derived from hourly scalings of H instead of from averages of 1.0-min values.

These tables serve to illustrate the nonuniform frequency of contribution of AU and AL for different
stations of the network. They also illustrate the systematic grouping in Universal Time of the time of
most frequent station contribution of AU and AL. Graphs corresponding to these tables are found in
Section III-3.




Table 2. Monthly Quiet-Time H Reference Values (Units: Gammas = nT)

Observatory Name Year Jan Feb Mar Apr May dJun

1. Leirvogur 1975 12300 12301 12305 12310 12316 12327
2. Narssarssuag 1975 11890 11884 11905 11908 11918 11929
3. Great Whale River 1975 9696 9706 9707 9719 9734 9746
4. Fort Churchill 1975 7273 7271 7296 7294 7292 7300
5. Yellowknife 1975 7572 7541 7569 7578 7577  ~ 7581
6. College 1975 13042 13038 13112 13043 13040 13046
7. Barrow 1975 9851
8. Cape Wellen 1975 14248 14248 14251 14254 14251 14254
9. Tixie Bay 1975 7919 7921 7925 7914 7914 7921
10. Cape Chelyuskin 1975 3519 3526 3523 3532 3521 3531
11. Dixon Istand 1975 6494 6496 6504 6508 6502 6497
12. Abisko 1975 11816 11812 11816 11819 ‘11821 11825
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SECTION III. GRAPHS OF INDICES, STATISTICAL DATA AND MAGNETOGRAMS
1. Explanation

Daily Graphs of 1.0-min Auroral Electrojet Indices. The following graphs are prints of computer-
drawn plots of variations of the 1.0-min indices AU, AL, AE and A0 for each day of January-June 1975,
Dates on the graphs are given as year/month/day: (75/04/12) is 12 April 1975, Number of stations used
for index derivations during each month is indicated in the upper right corner as, for example AE(11).
Universal Time is indicated along the horizontal axis. Note that hour "1" 1in the tables in Section II
refers to the interval from 0000-0100 UT on the graphs. The graph scale on which AU and AL are plotted
is -1500 to 1000 nanoTeslas; that of AE and A0 is -500 to 1000 nanoTeslas.

During some very disturbed intervals, the AO trace reached the lower 1imit of the microfilm plot~
ting frame. Also, during large disturbances it is common for the AL and AE traces to overlap and be-
come difficult to distinguish. It was not practical to change graph scales for such short, disturbed
intervals and users interested in those times are encouraged to request listings of 1.0-min index values.

Stacked Common Seale Magnetograms. The following six graphs display the condensed stacked plots of
the H (or X) 1-min variations for all stations for each month. Amplitude scales are given below each
figure, corresponding to the centimeter scale at the Tower right. Station abbreviations, component,
north polar distance and east longitude are given for each station providing data for at least part of
each month.

Frequency of AU and AL Provision by Station and Total Amplitude of Most Positive and Most Negative
H Variations. Figures 3-26 display for each month statistical information concerning the time and fre-
quency with which each station gives 1-min AU and AL indices and the total {cumulative) amplitude of
extreme magnetic variations at those times when the stations were giving the indices. The curves were
smoothed with an 11-point running mean. Arrows mark the UT time of Local Geomagnetic Midnight at each
site. The UT day is shown twice so that patterns of systematic occurrence of extreme variations at the
critically located sites will not be interrupted by day-end.

It is evident that the time at which AU is most frequently derived from each site, peaks some 6 h
before Local Geomagnetic Midnight but that substorm related AU may occur frequently over a 6- to 9=h
interval centered on 1800 LGT. Also, the larger amplitude positive variations occur during those hours
when the sites are most often the source of AU,

For AL, each site is most often in the critical position beneath the westward electrojet around 3 h
after Local Geomagnetic Midnight. The larger negative H variations also occur most frequently around
0300 LGT. A few pre-midnight and midnight large-amplitude events, however, often appear to complicate
this simple pattern. The College Observatory site is somewhat exceptional, because it, more than all the
other AE stations is optimally located to monitor large AL-producing events during several hours about
Local Geomagnetic Midnight.
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4. Frequency of AU and AL Total Amplitude Plots
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Fig. 3. Frequency of 1-min AU provision by station for January 1975. For each
station an arrow marks the UT time of Local Geomagnetic Midnight.
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Fig. 5. Frequency of 1-min AL provision by station for January 1975. For each
station an arrow marks the UT time of Local Geomagnetic Midnight.
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91




T | I [T T T | 1 T 1] [T | - i1 T T 1 T [T N (AU )
{25
LR
NeD. - ggg,%) L is
£, LONG. = 336, " .
YA \f\/\ . a
. e Y ”"’»f\/“'\""‘\v\,\,\\‘ | /v\m/v\«/\m\[\/w\m»l\wv\._ s
B 4 o
NAS .
HRD. = 028.90 I 1 1o
£ LONG, - 314.80 A M, WAy \VM
LA R A T o MM LA N W n
-+ & Lfes
GWR
NPD - 034.00 o
E. LONG, = 262.30
4 4 E
FC
NPD. = 03120 ., '
E. LONG. = 265.90 [ A//\'\ /\//m\
\\W/\\' I ™A A /\n./v/\v \\V\/\\‘\\_/\/\,J\,\,\_‘ Ay /\~/~/\ °
b -~ 2y
YEK
NED, = 027.60 ~] \’\A ~ m
E.L0WG.- 245,60 | N A l NM/W/
\/\'\”vf M oAb MU V\’\'“\/' LA b M s
EN - N
co
NRD. - gzg%oo s
£ LONG. = 212. L~
e /.\/\A/V\\/\\,\/\\ s
ks 4 {2y
UE .
HPD = 023.80 s
E.LONG. = 190.20 I
< -~ ME
TI "
PO, = 01850 B
£. LONG. = 120.00
PONAVAL ARV W/\,\,\m Lis
-+ 4 TS
CcC TS
NPD. = 01230
E.LOKG » 104.20 VA “/\W‘\Mv S V/w\\,»\~ s
- » P
DI e
HPD. = 0I6.50
E LOKC. = 080.50 /\M Ve e \/\/\/\/‘ WM s
VI Py Pt ol e Mt S ] \Vas
H B | 2s
Al 15
HED. = 02070 .
£.LOKG. = 018.80 et b VAR \'\N\,«\ W’W\/\\/\"\/\/\M N
T I S Y T | [ T | I L1 11 | LI [ T T T 1.1 T T ]
QO UT 03 06 03] 12 (1] 18 21 24 03 08 09 12 15 I8 21 24
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Fig. 11. Frequency of 1-min AU provision by station for March 1975. For each
station an arrow marks the UT time of Local Geomagnetic midnight.
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Fig. 12. Total amplitude of most positive H variations for March 1975. For each
station an arrow marks the UT time of Local Geomagnetic Midnight.
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Fig. 19. Frequency of 1-min AU provision by station for May 1975. For each station
an arrow marks the UT time of Local Geomagnetic Midnight.
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Total amplitude of most positive H variations for May 1975.
station an arrow marks the UT time of Local Geomagnetic Midnight.
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Fig. 21. Frequency of 1-min AL provision by station for May 1975, For each station
an arrow marks the UT time of Local Geomagnetic Midnight.
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Fig. 22. Total amplitude of most negative H variations for May 1975. For each
station an arrow marks the UT time of Local Geomagnetic Midnight.
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Fig. 24. Total amplitude of most positive H variations for June 1975. For each

station an arrow marks the UT time of Local Geomagnetic Midnight.
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Fig. 25. Frequency of 1-min AL provision by station for June 1975. For each station
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station an arrow marks the UT time of Local Geomagnetic Midnight.
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UAG Series of Reports

UAG Reports are issued on an irregular basis, with 6 to 12 reports being issued each year. Subscriptions may be ordered
through the National Geophysical and Solar-Terrestrial Data Center, Environmental Data and Information Service, NOAA,
Boulder, CO 80303, USA. The annual subscription price is $25.20 ($17.30 additional for foreign mailing). In years when the
single price copies are less than $25.20, arrangements will be made to extend the subscription duration. Single issues are
also available at the prices shown below. Some of the issues are now out of print and are available only on microfiche. .
Ogders must 13c1ude check or money order payable in U.S. currency to the Department of Commerce, NOAA/NGSDC. $2.00 handling
charge per order.

UAG-1 "1QSY Night Airglow Data", price $1.75.

UAG-2 "A Reevaluation of Solar Flares, 1964-1966", price 30 cents.

UAG-3 "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 6 July 1966 through 8 September 1968",
microfiche only, price 45 cents.

UAG-4 "Abbreviated Calendar Record 1966-1967", price $1.25.

UAG-5 “"Data on Solar Event of May 23, 1967 and its Geophysical Effects”, price 65 cents.

UAG-6 "International Geophysical Calendars 1957-1969", price 30 cents. )

UAG-7 "Observations of the Solar Electron Corcna: February 1964-January 1968", price 15 cents.

UAG-8 “Data on Solar-Geophysical Activity October 24-November 6, 1968", price (includes Parts 1 & 2) $1.75.
UAG-9 "Data on Cosmic Ray Event of November 18, 1968 and Associated Phenomena", price 55 cents.

UAG-10  "Atlas of Ionograms", price $1.50.

UAG-11  "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).
UAG-12 "So1ar—G§o§hysica] Activity Associated with the Major Geomagnetic Storm of March 8, 1970", price (includes Parts
1-3) $3.00.
UAG-13  "Data on the Solar Proton Event of November 2, 1969 through the Geomagnetic Storm of November 8-10, 1969, price 50 cents.
UAG-14  "An Experimental, Comprehensive Flare Index and Its Derivation for 'Major' Flares, 1955-1969", price 30 cents.
UAG~15 "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).

UAG-16  "Temporal Development of the Geographical Distribution of Aurcoral Absorption for 30 Substorm Events in each of IQSY
(1964-65) and IASY (1969)", price 70 cents.

UAG-17  “Ionospheric Drift Velocity Measurements at Jicamarca, Peru (July 1967-March 1970)", microfiche only, price 45 cents.

UAG-18 "A Study of Polar Cap and Auroral Zone Magnetic Variations", price 20 cents.

UAG-19  "Reevaluation of Solar Flares 1967", price 15 cents.

UAG-20 “"Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).

UAG-21  “Preliminary Compilation of Data for Retrospective World Interval July 26 - August 14, 1972", price 70 cents.

UAG-22  “"Auroral Electrojet Magnetic Activity Indices (AE) for 1970", price 75 cents.

UAG-23  "U.R.S.I. Handbook of Ionogram Interpretation and Reduction, Second Edition, November 1972", edited by W. R. Piggott
and K. Rawer, NGSDC/EDS/NOAA, November 1972, 324 pages, price $1.75.

UAG-23A "U.R.S.I. Handbook of Ionogram Interpretation and Reduction, Second Edition, November 1972", Revision of Chapters 1-4,
edited by W. R. Piggott and K. Rawer, NGSDC/EDS/NOAA, July 1978, 135 pages, price $2.14.

UAG-24 "Data on Solar-Geophysical Activity Associated with the Major Ground Levei Cosmic Ray Events of 24 vanuary and
1 September 1971", price (includes Parts 1 and 2) $2.00.

UAG-25  "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 9 September 1968 through 9 December 1971",
price 35 cents.

UAG-26  "Data Compilation for the Magnetospherically Quiet Periods February 19-23 and November 29 - December 3, 1970",
price 70 cents.

UAG-27  "High Speed Streams in the Solar Wind", price 15 cents.

UAG-28 "Collected Data Reports on August 1972 Solar-Terrestrial Events", price (includes Parts 1-3) $4.50.

-UAG-29  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1968", price 75 cents.

UAG-30 “Catalogue of Data on Solar-Terrestrial Physics", price $1.75.

UAG-31 "Auroral Electrojet Magnetic Activity Indices AE (11) for 1969", price 75 cents.

UAG-32  "Synoptic Radio Maps of the Sun at 3.3 mm for the Years 1967-1969", price 35 cents.

UAG-33  "Auroral Electrojet Magnetic Activity Indices AE (10) for 1967", price 75 cents.

UAG-34  "Absorption Data for the IGY/IGC and IQSY", price $2.00.

UAG-35  "Catalogue of Digital Geomagnetic Variation Data at World Data Center A for Solar-Terrestrial Physics", price 20 cents.

UAG-36  "An Atlas of Extreme Ultraviolet Flashes of Solar Flares Observed Via Sudden Frequency Deviations During the ATM-SKYLAB
Missions", price 55 cents.

UAG-37 "Auroral Electrojet Magnetic Activity Indices AE (10) for 1966", price 75 cents.

UAG-38  "Master Station List for Solar-Terrestrial Physics Data at WDC-A for Solar-Terrestrial Physics", price $1.60.

UAG-39 “Auroral Electrojet Magnetic Activity Indices AE (11) for 1971", by Joe Haskell Allen, Carl C. Abston and Leslie D.
Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, February 1975,
144 pages, price $2.05.

UAG-40  "H-Alpha Synoptic Charts of Solar Activity For the Period of Skylab Observations, May, 1973-March, 1974", by Patrick
S. McIntosh, NOAA Environmental Research Laboratories, February 1975, 32 pages, price 56 cents.

UAG~41  "H-Alpha Synoptic Charts of Solar Activity During the First Year of Solar Cycle 20, October, 1964 - August, 1965",
by Patrick S. McIntosh, NOAA Environmental Research Laboratories, and Jerome T. Nolte, American Science and
Engineering, Cambridge, Massachusetts, March 1975, 25 pages, price 48 cents.

UAG-42  "QObservations of Jupiter's Sporadic Radic Emission in the Range 7.6-80 MHz 10 December 1971 through 21 March 1975",
by James W. Warwick, George A. Dulk, and Anthony C. Riddle. Department of Astro-Geophysics, University of
Colorado, Boulder, Colorado 80302, April 1975, 49 pages, price $1.15.

UAG-43  “"Catalog of Observation Times of Ground-Based Skylab-Coordinated Solar Observing Programs", compiled by Helen E.
Coffey, World Data Center A for Solar-Terrestrial Physics, May 1975, 159 pages, price $3.00.

UAG-44  "Synoptic Maps of Solar 9.1 cm Microwave Emission from June 1962 to.August 1973", by Werner Graf and Ronald N,
Bracewell, Radio Astronomy Institute, Stanford University, Stanford, California 94305, May 1975, 183 pages,
price $2.55.

UAG-45  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1972", by Joe Has@e]] Allen, Carl C. Abston and Leslie
D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, May 1975,

144 pages, price $2.10.
UAG-46 “Interplanetary Magnetic Field Data 1963-1974", by Joseph H, King, National Space Science Data Center, NASA Goddard
Space Flight Center, Greenbelt, Maryland 20771, June 1975, 382 pages, price $2.95.
UAG-47  “Aurora] Electrojet Magnetic Activity Indices AE (11) for 1973", by Joe Haskell Allen, Cari C, Qbston and Leslie
D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, June 1975,
144 pages, price $2.10.
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UAG-48A

UAG-49
UAG-50

UAG-51
UAG-52
UAG-53

UAG-54
#

UAG-55

UAG-56

UAG-57

UAG-58

UAG-59

UAG-60

UAG-61

UAG-62
UAG-63
UAG-64
UAG-65

UAG-66
UAG-67

UAG-68
UAG-69

UAG-70

UAG-71

UAG-72

“Synoptic Observations of the Solar Corona during Carrington Rotations 1580-1596 (11 October 1971 - 15 January 1973)%,
[Reissue with quality images] by R. A. Howard, M. J. Koomen, D. J. Michels, R. Tousey, C, R, Detwiler, D, E.
Roberts, R. T. Seal and J. D, Whitney, E. 0. Hulbert Center for Space Research, NRL, Washington, D, C. 20375
and R, T. and S. F. Hansen, C. J, Garcia and E. Yasukawa, High Altitude Observatory, NCAR, Boulder, Colorado
80303, February 1976, 200 pages, price $4.27,

“Catalog of Standard Geomagneti Variation Data", prepared by Environmental Data Service, NOAA, Boulder, Colorado,
August 1975, 125 pages, price $1.85.

"High-Latitude Supplement to the URSI Handbook on Ionogram Interpretation and Reduction®, by W. R. Piggott, British
Antarctic Survey, c/o SRC, Appleton Laboratory, Ditton Park, Slough, England, October 1975, 292 pages, price $4.00.

"Synoptic Maps of Solar Coronal Hole Boundaries Derived from He II 304R Spectroheliograms from the Manned Skylab
Missions", by J. D. Bohlin and D. M. Rubenstein, E. 0. Hulbert Center for Space Research, Naval Research Lab-
oratory, Washington, D. C. 20375 U.S.A., November 1975, 30 pages, price 54 cents.

"Experimental Comprehensive Solar Flare Indices for Certain Flares, 1970-1974", compiled by Helen W. Dodson and
E. Ruth Hedeman, McMath-Hulbert Observatory, The University of Michigan, 895 Lake Angelus Road North, Pontiac,
Michigan 48055 U.S.A., November 1975, 27 pages, price 60 cents.

"Description and Catalog of lonospheric F-Region Data, Jicamarca Radar Observatory (November 1966 - April 1969)", by
W. L. Clark and T. E. Van Zandt, Aeronomy Laboratory, NOAA, Boulder, Colorado 80302 and J. P. McClure, University
of Texas at Dallas, Dallas, Texas 75230, April 1976, 10 pages, price 33 cents.

“"Catalog of Ionosphere Vertical Soundings Data", prepared by Environmental Data Service, NOAA, Boulder, Colorado
80302, April 1976, 130 pages, price $2.10.

"Equivalent Ionospheric Current Representations by a New Method, I1lustrated for 8-9 November 1969 Magnetic Disturb-
ances", by Y. Kamide, Cooperative Institute for Research in Environmental Sciences, University of Colorado,
Boulder, Colorado 80302 and Geophysical Institute, University of Alaska, Fairbanks, Alaska 99701, H. W. Kroehl,
Data Studies Division, NOAA/EDS/NGSDC, Boulder, Colorado 80302; M. Kanamitsu, Advanced Study Program, National
Center for Atmospheric Research, Boulder, Colorado 80303, J. H. Allen, Data Studies Division, NOAA/EDS/NGSDC,
Boulder, Colorado 80302, and S.-I. Akasofu, Geophysical Institute, University of Alaska, Fairbanks, Alaska
99701, April 1976, 91 pages, price $1.60.

"Iso-intensity Contours of Ground Magnetic H Perturbations for the December 16-18, 1971 Geomagnetic Storm", by
Y. Kamide, Cooperative Institute for Research in Environmental Sciences, University of Colorado, Boulder,
Colorado 80302 and Geophysical Institute, University of Alaska, Fairbanks, Alaska 99701 (currently Guest worker
at Data Studies Division, NOAA/EDS/NGSDC, Boulder, Colorado 80302), April 1976, 37 pages, price $1.39.

"Manual on Ionospheric Absorption Measurements", edited by K. Rawer, Institut fiir Physikalische Weltraumforschung,
Freiburg, G.F.R., June 1976, 202 pages, price $4.27.

"ATS6 Radio Beacon Electron Content Measurements at Boulder, July 1974 - May 1975", by R. B. Fritz, Space Environment
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