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Iv
INTRODUCTION

The IAGA-Bulletin No. 32 series is a yearly compilation of magnetic indices and other
geomagnetic data, based on the reports of a great number of magnetic observatories. The
series is the continuation of the former IAGA-Bulletin No.12 and is prepared for publica-
tion by the International Service of Geomagnetic Indices (ISGI) at De Bilt. The elaborated
date are at present provided by the following institutes, under the responsibility of the
adjoining collaborators:

Institut fiir Geophysik, G&ttingen (M. Siebert): Kp, ap, Ap, Cp, Q- and D-days.

Institut de Physique du Globe, Paris (M.Menvielle): aa, Kn, Ks, Km, An etc.

NASA-Goddard Space Flight Center, Greenbelt (M. Sugiura): Dst.

Observatorio del Ebro, Roquetas (J.0. Cardus): Rapid Variations.

Environmental Data Service, Boulder (J.H. Allen): Magnetic storm data, X-tables,

magnetograms, AE-data.

The ISGI, formerly called Permanent Service or "C- and K-center", operates under the
supervision of IAGA-Division V: Observatories, Instruments, Indices and Data. Since 195k
it forms part of the Federation of Astronomical and Geophysical Services. The work began

in 1906 with the collection and publication of the daily character figure C (as reported

by the observatories in a scale 0-2) and its daily mean value, the international charac-

ter figufe Ci, together with lists of selected quiet and disturbed days. In 1938, this

work was extended backwards to 1890.

According to a recommendation of the IAGA-Assembly in Grenoble (1975) & new index aa

is published instead of Ci since 1976 and the C-figures are no longer compiled.

The three-hourly K-index (scale 0-9) was introduced by Bartels in 1938. From the K-
figures of 12 selected stations, planetary indices Kp were derived. Both K and Kp were
officially adopted by the IAGA in 1951 and the series of Kp was extended backwards to 1932
during the subsequent period. The K-figures of the selected stations for these early years
were published as supplementary (table 1b) in Bulletins 12g and 121. In addition to Kp,
the corresponding range figures ap and related daily indices Ap and Cp have been published
regularly in the IAGA-Bulletins 12.

In accordance with recommendations of the IAGA-Assemblies in Madrid (1969) and Moscow
(1971), the publication in the IAGA-Bulletins of C- and K-indices of individual observato-
ries ended with the 1969-data, whereas planetary indices like Dst, Kn, Km and a survey of
magnetic storms were included from 1970 onwards. This change marked the end of the series
IAGA-Bulletin No. 12 and the beginning of the new series IAGA-Bulletin No. 32. The publi-
cation of the derived indices Ci, Kp etc. and the international quiet and disturbed days

(@~ and D-days) continued in the new series (Ci up to 1976).
.

The K-indices of individual observatories have been put on magnetic tape for the
years 1969 through 19TL. These tapes are available through the World Digital Data Centers
for Geomagnetism. Besides, tables of local K-indices can be found in the bulletins or

yearbooks of many observatories.

The aa-indices form a series of indices beginning in the year 1868. A full description
of these indices is given in the IAGA-Bulletin No. 33, which contains tables and graphs of
aa for the years 1868-1967. Descriptions are also given in two short papers (Ann. G2ophys.,
27, 62-70, 1971 and J. Geophys. Res., 77, 6870-687L, 1972), in connection with comparisons
with other indices am, ap or Ci. All deta given in the tables are available on magnetic
tape from the appropriate World Data Centers, using the format described in ITAGA-Bulletin
No. 33.



The meaning of C, Ci K and Kp is gxplained in textbooks, e.g. Landolt-Bdrnstein,
Zahlenwerte und Funktionen, Band 3. pp. T31-Til (Berlin 1952, Springer Verlag), and in
Terrestrial Magnetism and Atmospheric Electricity L4, pp. LL1-L33 (1939) and L6, pp. 301-
303 (1941). The results of an extensive study on the index K by P.N. Mayaud are given,
together with practical rules for its determination, in the "Atlas of Indices K", IAGA-
Bulletin No. 21 (1967). The exact definition of Kp is given in IATME-Bulletin No. 12b,
reprinted at the end of the IAGA-Bulletin No. 12i, and in the Journal of Geophysical
Research, Vol. 5b, pp. 295-299, Sept. 1949. The indices have also been described, for
use in correlation studies in other geophysical fields, in the Annals of the IGY, Vol. L,

pp. 227-236 (London, Pergamon Press 1957).

A collection of diagrams for Kp, 1932/33 and 1940 to 1950, together with diagrams for
the daily characters 1884-1950, is given in: Abhandlungen Akad, Wiss. G&ttingen, Math.-
Phys. Klasse, Sonderheft 1 (1951). A second collection from 1937 up to 1958 has appeared
in: Abhandlungen Akad. Wiss. G8ttingen, Math.-Phys. Klasse, Beitr#ige zum Geophysikalischen
Jahr, Heft 3 (1958). A discussion on time variations of geomagnetic activity, indices Kp
and Ap, 1932-1961 has appeared in Annales de Géophysique, Tome 19, pp. 1-20, 1963. Tables
and diegrams of these planetary indices for the whole period 1932-1961 are printed in

IAGA-Bulletin No. 18.

Other planetary indices derived from the K-indices, are the three-hourly indices Kn
and Ks for the Northern- and Southern hemisphere and the mondial index Km. These indices
are published in the IAGA-Bulletin No. 32 from 1968 onwards. They are described in a
publication of the Centre National de la Recherche Scientifique, Paris 1968: "Indices Kn,
Ks et Km, 196L-1967", by P.N. Mayaud. The indices for the years 1959-1963 are published in
the special TAGA-Bulletin No. 39. The complete series of these indices and the related
quantities an, as ete. for the years from 1959 onwards is available on punched cards at
WDC-A for Solar Terr. Physics, Boulder, in a format analogous to the one in the above

publication.

The equatorial Dst-index for ring current intensity is also published in the TAGA-
Bulletin 32 from 1970 onwards. A description of this index is given in the reports for
earlier years. Hourly values of Dst for the years 1957-1970 based on the data of three
stations, have been published by M. Sugiura and D.J. Poros in the report No. X-645-71-278
of the Goddard Space Flight Center. This report supersedes earlier Dst-publications by
Sugiura and co-workers. Recently, these Dst values have been recomputed, using the data of
four stations. Hourly Dst-values for the IGY, based on the data of eight stations, are
given in the Annals of the IGY, Vol. 35. The same volume contains three-hourly values of
Dst for the IGY as determined by W. Kertz in a somewhat different way. The hourly values

from 1957 onwards are available on magnetic tape at WDC-A for Solar. Terr. Physics, Boulder.

The suroral electrojet index AE cannot be included in JAGA-Bulletin No. 32, because

this index is not available in time. However, data on preliminary AE-indices for selected
intervals are included in part D of this Bulletin. References to AE are given at the end
of part B, together with references to the indices Q and R from individual observatories

and to indices Kp, Ap and Cp of earlier years.

A description of many indices mentioned in this introduction is given by M. Siebert in

"Handbuch der Physik", Vol. 49/3, pp. 206-275 (Springer Verlag 1971).

For & complete review of all these indices see: P.N. Mayasud, Derivation, meaning and

use of geomagnetic indices, Geophysical Monograph 22, Ann. Geoph. Union, Washington D.C., 1980,
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Data on rapid variations are given less extensive than in the former IAGA-Bulletins.

According to decisions made at the TAGA-Assemblies in Madrid, 1969, and in Grenoble, 1975,
the lists of sudden impulses (si), bays and pulsations, minor disturbances and rejected
solar-flare effects are omitted. Storm sudden commencements (ssc) are presented in a new
way (see: Explanation, page X). Pulsations without bays have been published in the quar-

terly bulletins and their yearly supplement up to 1 January 19Tk,

The Bulletin 32 further contains a data survey for special intervals (mostly magne-

tic storms) consisting of a survey of indices over the selected time intervals, data on
sc's, ranges etc. from individual observatories and magnetograms of selected stations,

reduced to the same time scale and comparable intensity scales.

Most data appearing in the yearly IAGA-Bulletin 32 have been given earlier in monthly

bulletins partly in a preliminary form.

The values of Kp, Ap and Cp for a calendar month are usually available, in a table
and in graphical representation, before the end of the next month, and they are distri-
buted, in time for 27-day recurrence forecasts, to about 400 institutions in meny countries.
This service is carried out by the Institut flir Geophysik, Herzberger Landstrasse 180,

D-3L00 GBttingen, GFR. Requests may be directed to this address.

Monthly tables of Kn, Ks, Km and related quantities are distributed by the Institut
de Physique du Globe de Paris, 4 Place Jussieu, Tour 14, 75230 Paris Cedex 05, France.

Monthly bulletins on aa, selected quiet and disturbed days and preliminary data on
rapid geomagnetic variations are sent to about 190 observatories and institutions by the
International Service of Geomagnetic Indices, c/o Royal Netherlands Meteorological Insti-

tute, P.0. Box 201, 3730 AE De Bilt, Netherlands.

The data on rapid variations are collected and prepared for publication at the Obser-

vatorio del Ebro, Roguetas, Spain.

Much of the data published in these bulletins can also be found in the monthly publi-
cation "Solar Geophysical Data" issued by the NOAA Environmental Data and Information
Service, Boulder, Colorado 80303, USA,

IAGA-Division V: Observatories, Instruments, Indices and Data

C. Sucksdorff, Chairman

International Service of Geomagnetic Indices

J.A, As, Director

Koninklijk Nederlands Meteorologisch Instituut, De Bilt, Netherlands
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EXPLANATION OF THE TABLES ARD DIAGRAMS

Part A. List of Observatories

The observatories are arranged according to their geographic latitudes. Only those
observatories are listed which have reported data on geomagnetic indices or rapid varia-
tions. For observatories which have moved over a small distance, the old name is sometimes

maintained, but the coordinates correspond always with the new site.

The first column gives the three-letter code for the observatories, which replaces
the former two-letter code. (A list of three-letter symbols for all observatories has been
published in IAGA-Bulletin No. 32h, page 106-116. Additions and corrections to that list
are given in the last pages of subseguent bulletins of this series).The last two columns
contain the lower limit for K = 9 used by the observatory in scaling K-indices and the
period of time for which the observatory reported K-indices. Of this period, the first and,
if the reporting has ended, the last year are given. A letter indicates whether the repor-
ting has been continuous or almost continuous (C) or with interruptions (I). Details of
the reporting periods can be found in IAGA-Bulletin 12, page 12 (up to 1947) and corres-
ponding places in later IAGA-Bulletins, up to No. 12x (1969).

Part B. Indices

B. 1, 2a: The se-indices are derived from the K-indices of two antipodal observatories
(invariant magnetic latitude 50°). They provide a quantative characteriza-
tion of the magnetic activity, which is homogeneous through the whole series. Half-daily
and daily values give an estimate of the activity level very close to that obtained with
am-indices. Values are in nanotesla's (nT) and correspond to the activity level at an in-
variant magnetic latitude of 500. In the table Bl the following values are listed

N = daily values for the Northern hemisphere

S = daily values for the Southern hemisphere

M = half-daily values of aa-indices for the Greenwich day.

Letters C and K in the tables refer to a classification of the quiet days of the month (C =
really quiet, K = quiet, but with one or a few slightly disturbed three hourly intervals).
The letters on the left refer to the 24 hours Greenwich day, on the right to a period of 48
hours centered on the Greenwich noon. The five international quiet days of each month are
indicated by the letter Q.

Table B2a provides a survey of monthly and yearly mean values of aa for the
years from 1868 onwards.

A graph of aa-indices for these years is given below table B2a. This graph is
drawn from a series of points representing yearly averages of aa-indices. The ordinate of
each point (one point per month) is a twelve months average such that the points plotted at
the marked year intervals are in each case averages for January to December of that year.

Ordinates are in nT's.

B. 2b For explanation of the daily index Ap, see Bh.
By 31 The international quiet and disturbed days are explained below the table.
B RN The planetary three-hour-range index Kp is the mean standardized K-index

from 13 observatories between L6° and 63° northern or southern gecmagnetic

latitude. The scale is 0 to 9, expressed in thirds of a unit, e.g- 5- is h%, S50 is 5, 5+
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is 5§. This planetary index is designed to measure solar particle radiation by its magnetic
effects, especially to meet the need of research workers in the ionospheric field. Several

other indices are derived from Kp, namely the 3 hour index ap (the equivalent range) and

the daily indices Ap and Cp.

The Kp-stations are: Meanook (Canada), Sitka (Alaska), Lerwick (Shetlands),
Eskdalemuir (Scotland), Lovd (Sweden), Rude Skov (Denmark), Wingst (Germany), Witteveen
(Netherlands), Hartland (England), Ottawa (Canada), Fredericksburg (Virginia), Eyrewell

(New Zealand), Canberra (Australia).
The three hour equivalent amplitude ap is related to Kp as follows:

Kp = 0o 0+ 1- tlo 1+ 2= 20 2+ 3- 30 3+ L4 ko L+
ap 0 2 3 y 5 [ T 9 12 15 18 22 27 32

Kp=5- 50 5+ 6- 6o 6+ T- To T+ 8- 80 B+ 9- 9o
ap=39 L8 56 67 80 94 111 132 154 179 207 236 300 Loo

In order to use ap as an equivalent amplitude, it is considered in relation
to the conditions at a standard station, which is & station having the lower limit of 500 nT
for K = 9. At such a station the average range in nT of the most disturbed of the three
force components in a three hour-interval can be taken as 2.ap (for instance, for Kp = 3+,

as 36 nT). In other words ap is an equivalent amplitude in the unit 2 nT.

The column headed Ap gives the daily average for the eight valeus ap per day.
Therefore, Ap may be called-the "equivalent daily amplitude Ap", expressed in the

unit 2 nT for a standard station.

Observatories wishing to compute, from their own K-indices, a local equi-

valent amplitude ak, may proceed as follows:

K=0 1 2 3 k.5 6 T B8 9
ak =0 3 T 15 27 48 80 1o 2ko Loo

This table is valid for all observatories. Using the values of the table,
ek has the meaning of an index. If it is desired to convert the index ak into an equiva-
lent amplitude in the unit nT, the conversion factor is obtained from the lower limit for
K = 9 valid at the station by dividing the limit by 250. For instance, at Sodankyld, where
the lower limit for K = 9 is 1500 nT, the factor is 6, so that, for K = 3, the equivalent
amplitude is 90 nT, or, in other words the index ak for Sodankyld expresses equivalent

amplitudes in the unit 6 nT. Similary, Ak is the daily average of the ak.

Use of the daily Ap (plenetary) or Ak (local value) is recommended in pre-

ference to the sum of the indices Kp or K.

The last column gives the daily planetary character figure Cp, as
defined in Bulletin 12e, p. 111. It should be noted that Cp, introduced for a standardi-
zation of the international character-figures Ci, has not been approved by the Association.
Instead, Ap was preferred. For a rough conversion of Ci-figures (prior to 1932) into Ap,

the following table (derived from Bulletin 12e, p. 111, Table 2) may be used:

10.ci=0123L45 6 7 8 91011 12.13 14 1516 17 18 19 20
Ap=2L5689 1112 14 16 19 22 26 31 37 Lk 52 63 80 110 160

B. 5-8: These tables give the frequencies of occurrence of Kp-values during the year,
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the monthly average values of Ap and Cp and lists of magnetic storms and very quiet inter-

vals, based on the successive occurrence of certain Kp-values.

The diagrams of Kp show the values of Kp from the table Bk in a "musical

note seript" as defined in the key. The arrangement in soler rotations is made in order to

show the 27-day recurrence tendency.

B 9: The three-hourly indices Kn and Ks for the Northern and Southern hemi-
spheres are based on the amplitude-indices an and as, which are derived

from the K-indices of observatories in the sub-auroral zones of the Northern and Southern

hemispheres. These K-indices are standardized according to the distances of the stations

to the auroral zones. The stations are arranged in groups, each group representing a

longitude sector in one of the hemispheres. The mean standardized K for each sector is

converted back into an equivalent amplitude and the weighted meens an and as of these ampli-

tudes are converted back into Kn and Ks. The mondial index am is the average of an and as,

and Km is determined in the same way by conversion of am (this method is different from the

method followed in the case of Kp, where ap is derived from Kp).

As the tables are printed mechanically by computer, the values of Kn, Ks and
Km, which vary by thirds of & unit, are tabulated in the form 3Kn, 3Ks and 3Km. An, As end
Am are the daily mean values of the amplitudes an, as and am, Am2 is the mean of am over a
LB-hour pericd centered in the middle of the day. on and ¢s indicate the standard devia-
tions of the sector values of K in the N.- and S. hemispheres. They are about equal to six
times these standard deviations. Monthly mean values of An, As and Am are given at the

bottom of the tables.

The diagram of magnetic activity displays the variation of (an-as)/2 (upper

curve), of am = (an+es)/2 (mid curve), and Dst (bottom curve). It also shows the ssc's of
the year, as listed in part C of this bulletin, in two ways: Vertical bars below the am
curve refer to the quality of the ssc (the length of the bar is proportional to the sum of
the Tive code numbers attributed to the event); those below the Dst curve refer to its

amplitude. See IAGA-Bulletin 39 for other details.

B; o=10t The really guiet UB-hour intervals for 1980 are based on the aa indices.
B 23 The equatorial Dst-index for the intensity of the ring current is the devia-

tion of the horizontal component H from its quiet time value, averaged over
a number of low latitude stations. These stations are: Honolulu (Pacific), San Juan (USA),
Hermanus (South Africa) and Kakioka (Japan). The exact definition of Dst is given in ear-
lier data publications (see Introduction for references). Monthly tables of hourly Dst-
values are given, followed by a table of daily mean values and a graph of hourly values

for the whole year.

Part. C. Rapid Variations
Co X1 Sudden commencements followed by a magnetic storm or by an increase in acti-

vity lasting at least one hour (ssc). This list is based upon the data as

reported monthly by the observatories mentioned in the heading of the table.

The final identification of the storm sudden commencements (ssc) is made
from copies of records supplied to the central bureau by five low-latitude observatories
(MBO, FUQ, HON, PMG, ABG) or five supplementary observatories (TAM, PAB, AFI, KNY, HYB).

The copies are requested for all events, also for those reported by other observatories only.



Furthermore all events are checked on the microfilm-copies of magnetograms of two low-
latitude observatories. In doubtful cases, attention is especially given to the monthly
reports of all observatories. See IAGA-Bulletin No.39, pp. 103-111 for a full explanation

of this method, and some statistical results concerning the years 1968-1975,

The times in the column at the left are mean values obtained from all ob-
servatories; but the earliest and latest times reported by the observatories for the be-
ginning of the event are added in parenthesis. For printing reasons only the minutes are
given. These minutes generally belong to the hour of the event; but if they are under-
lined, they belong to the preceding hour. The next five figures indicate the qualifica-
tion given to the event by the central bureau, using the above mentioned copies of low-
latitude stations (if a figure is underlined, it means that the supplementary station is

used). The meaning of these numbers is as follows:

2oori 3 cuvis the event can be unmistakably identified as being an ssc from
the single record under consideration; 3 is imposed instead of 2 when the following three
features are present: very sharp change of rhythm, large amplitude of the sudden move,
remarkably morphology of it;

Vs . means that the event seen in this particular record is possibly
an ssc, but is not sufficiently clear by itself for stating that it is a true ssc; one
needs records from other longitudes for getting a firm judgement;

0 ...... means that, from the record under consideration, the event could

escape from the attention of the observer or does not deserve to be called an ssc.

After these numbers are given the average duration of the event in minutes
(time-interval between the beginning and the maximum of the sudden move) and its average
amplitude in nT at the five low-latitude observatories. The next group indicate the num-
ber of observatories which have given either letter A or letter B etc. in their monthly
report (The meaning of A, B, etc. is explained in Table C3. The qualification 3, 2or 1,
given by the central bureau, is independent of the qualification A. B. etc. given by the
observer), The last group indicates the number of observatories which have classified the

event other than ssc (si, b, pi, pg; see Table C3 for explanation of symbols).

C. 2a: Solar-flare effects (sfe) were reported by many cbservatories. A check of

the reported case has been made by the observatories mentioned in the
heading of the table. The times tabulated in the column at the left are mean values of the
times given for the beginning of the phenomenon. In case there & clear simultaneous distur-
bance from an ionopheric or solar observatory or from a radic service, which gives support
to the geomagnetic solar-flare effect, has been well stabilished, the reporting time has
been underlined. The stations that reported the sfe are given behind the indicated time
grouped in accordance with the quality-indications A, B, C, D, E or X in their reports.

This letter index refers only to the existence of a movement in the curve, not to its

being an sfe:

= very clear movement,

= fair, ordinary movement,

= very poor movement,

= movement not observed, although records are satisfactory,

= the movement cannot be observed because of heavy disturbance,

“E g QO W e
1

= record missing.
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Following the three letter symbol for each station reporting a movement of
class A, B, or C, a number is attached that refers to the opinion of the collaborating
observatory ebout the type of movement:

3 = certainly a sfe

2 = probably a sfe
1 = oprobably not a sfe
0 = decidedly not a sfe

Stations in the twilight-zone reporting a movement (A, B or C and also
E and X) are indicated by normal brackets; those in the night-side of the earth by

square brackets. Stations in these two zones reporting D have been omitted from the list.

C. #2h: Doubtful solar-flare effects. In general the following cases were considered

doubtful: those where most of the well located stations (with respect to the
sub-solar point) did not report any movement and those where almost all stations around
the world reported a clear movement. Further some cases were considered doubtful because
the totality of data was hindered by simultaneous world wide perturbation, and also when
the Solar, radio-electric and ionospheric records were available but did not show any
clear effect that could be associated with the sfe. Nevertheless it is probable that some

of these cases are real solar-flare effects.

c. 3: Symbols used in lists of rapid variations. In this page the symbols used

in lists C1 and C2 are explained.

Part D. Data on special intervals

The data for each interval are given on four successive pages. One page con-
tains a selection of magnetograms. On the opposite page, the first lines give a survey of
indices Kp, Kn and Ks for the selected interval. Dst is given in a graphical form as fol-
lows: A single horizontal line indicates that Dst is negative, a double line means Dst <
-50, a triple line means Dst < =100 etc. In the list of data from individual observatories
the sign of the amplitude of an ssc is to be taken algebraically for D and Z; D reckoned
positive if towards the East and Z reckoned positive if downwards. sc™ means that the sc-
movement (for which the amplitudes are given) was preceded by a small reverse impuls.The
ranges of D, H and Z are the differences between the highest and the lowest values of these
components attained during the storm. The end of the storm is indicated by the cessation
time of reasonably marked disturbance movements in the traces, more specifically when the

K-index diminishes to 2 or less for a reasonable period.

The stations for which K-indices are given, are selected on the basis of a

representative distribution over all parts of the world.

Magnetograms are given for three groups of stations, namely for stations in-
side the polar caps (upper diagram), for stations in the auroral zones (middle diagram) and
for stations in lower latitudes (lower diagram). The selected stations may not always be
the same, depending on the availability of the magnetograms. The magnetograms have been
reduced to the same time scale and comparable intensity scales. Only the H-component is
shown, except for some stations near by the geomagnetic pole, where both H and D or X and Y

are given. The Sg-variation has not been subtracted from the records.

Graphs of preliminary AU, AL and AE (= AU-AL) values for the selected inter-
vals are given at the bottom of the magnetogram-pages in the same time scale, These graphs
are indicative of the definite AE (11) values to be published later.

Tables of provisional one-minute values of AE for each selected interval are
given on two pages following the two pages mentioned above. These tables contain the values
of AE (5) in nanoTesla's (nT) for each minute of the 2-days-interval. The print-out is

clustered in 3-line groups with 20 values per line, each group covering one hour U.T.




LIST OF OBSERVATORIES

Part A

iiT— Observatory Geographic Geomagnetic 1§iir K
Lat. Long. Lat. Long. limit rep:
ALE | Alert +820 30! 2970 30! +86.1° 164,1°
HIS Heiss (B. Tikhaya) +80 37 58 03 +71.4 156.5 2000 3L1 -
MUR Murchison Bay +80 30 18 15 +75.5 138.8
ccs Cape Chelyuskin +77 43 bk 17 +66.5 17T.4 2500 55C -
THL Thule +TT 29 290 50 +88.6 h.7 1000 55C70
MBC Mould Bay +76 12 2Lo 36 +79.5 259.2
RES Resolute Bay +T4 b1 265 10 +83.2 294.6 1500 52C55
BJIN Bjornoya (Bear Island) #Th 3 19 01 +71.0 12k.9 2000 57C65
DIK | Dikson 473 33 80 34 +63.2 162.5 1500 3k -
MSR Matoshkin Shar 7316 56 24 +6k.9 1L7.2 2500 55C56
TIK Tiksy #7135 129 00 +60.8 192.6 1000 551 -
BRW Point Barrow +T1 18 203 15 +£9.0 2k3.1 2500 57C -
TRO Tromsd +69 Lo 18 57 +67.0 117k 2000 Lre -
ROK Norilsk +69 2k 88 06 +58.7 165.9
GDH Godhavn +69 14 306 29 +79.L 34.9 1800 L31 -
CEB Cambridge Bay +69 06 255 00 +76.8 298.2
ABK Abisko +68 21 18 L9 +65.8 115.7 1500
MK Loparskaya/Murmansk +68 15 33 05 +63.4 126.6 2500 57C -
LOZ Lovozero +6T 59 35 O +62.8 127.8
KIR Kiruna +67 50 20 25 +65.1 116.4 1500 521 -
s0D Sodankylid +67 22 26 38 +63.6 120.8 1500 14T -
CHWE Cape Wellen (Welen) +66 10 190 10 +62.2 239.0 1250 52C -
COL College +6L 52 212 10 +65.0 258.7 2500 bic -
BLC Baker Lake +6L 20 263 58 +73.8 318.5 2500 52C55
LRV Leirvogur (Reykj.) #6411 338 18 +69.8 T2.3 1500 buC -
YKC Yellowknife +62 28 2hs 32 +69.2 296.0
SRE Srednikan +62 26 152 19 +53.5 212.1 550 Lo1 -
DOB | Dombfs +62 0k g o7 +62.0 101.1 750 256 =
YAK Yakutsk +62 01 129 Lo +51.3 195.2 550 391 -
POD Podk. Tungusta +61 31 90 00 +50.8 165.6 650 72C -
NAQ Narssarssuag +61 06 314 48 +70.6 39.0
NUR | Nurmijirvi +60 31 2% 39 +57.7 113.6 750 53C -
LER Lervick +60 08 358 Lo +62.2 89,7 1000 32C -
MGD Magadan +60 07 151 01 +51.1 211.9 600 67C -
LNN Leningrad +59 5T 30 L2 +56.1 118.4 600 55C =
LoV Lovi +59 21 17 50 +57.8 106.9 600 30C -
FCC | Churchill +58 L8 265 5k +68.7 325.7
BOX | Borok +58 02 38 20 +53.0 123.8
SIT | Sitka +57 Ok 224 Lo +60.3 277.6 1000 32¢ -
SVD | Sverdlovsk +56 L 61 0ob +48.5 bi.9 550 39T -
TMK | Tomsk +56 28 8L 56 +46.0 160.9 350 58070
ARS | Arti +56 26 58 3k +48.5 139.8
RSV Rude Skov +55 51 12 27 +55.6 99.7 600 Loc -
KNS Zaimishe/Kazan +55 50 L8 51 +4o.3 131.6 550 kic -
BFE | Brorfelde +55 37 11 Lo +55.5 98.9
MOS Moskva +55 20 37 19 +50.7 121.7 550 45T -
ESK Eskdalemuir +55 19 356 L8 +58.1 8.2 750 32C -
GWC Great Whale River +55 16 282 13 +66.3 350.0
VS Novosibirsk +55 02 82 54 +hl, 8 159.0 500 T80 =
KNG | Keliningrad +54 L2 20 37 +52.9 106.6
MEA | Meanook +5h 37 246 3L +61.9 303.4 500 32C -
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LIST OF OBSERVATORIES - continued

igﬁ— ObEEEkohy Geographic Geomagnetic 1§:2r K
Lat. Long. Lat, Long. limit rep-
HLE | Helu +540 37! 18° Lg! +53.2 104.9 550 56C -
MK Minsk +54 30 27 53 +51.4 113.0 550 62C -
STO Stonyhurst +53 51 357 '32 +56.6 8k.0 600 60C66
WNG Wingst +53 L5 9 Ok +54,2 95.3 500 koc -
PET | Petropavlovsk +53 06 158 38 +45,1 220.2 450
WIT Witteveen +52 49 6 Lo +53.8 92.5 500 Loc -
IRK Irkutsk +52 10 10k 27 +41.,9 176.1 350 kic -
SWI Swider +52 07 21 15 +50.4 195.9 500 37C -
NGK Niemegk +52 0b 12 Lo +51.9 97.8 500 37C -
VAL Velentia +51 56 349 U5 +56,2 Th.9 500 sLe -
BEL Belsk +51 50 20 U7 +50.2 105.3 500 60C
GTT G8ttingen 451 33 9 58 +52.0 95.0 500
CLL Collmberg 451 19 13 00 +51.2 97.8 500 5LI6T
ABN Abinger/Greenwich (c) +51 11 359 36 +53.6 8L.6 29cs6
HAD Hartland +#51 00 355 31 +54.2 80.k 500 57C
KIV Kiev +50 L8 30 16 +47.5 113.4 350 58¢C
MAB Manhay +50 18 5 W +51.6 90.2 500 Loc
DoU Dourbes +50 06 b 36 +51.6 89.1 500 55C
PRU Pruhonice +4g 59 1 32 +49.6 98.6 500 53CT3
vV Lvov +49 5k 23 b5 +47.8 107.2 550 55C
KGD Karaganda +ho Lo 73 05 +Lho. 4 150.0 350 66C
BDV Budkov +4g ob 1 01 +48.8 97.7 500 571
vic | Victoria +48 31 236 35 +5h.4 295.3 650 57¢C
NEW Newport +4B 16 22 53 +55.2 302.4 T00 68C
WIK Wien-Kobenzl +48 16 16 19 +47.6 99.5 57-58
FUR | Fiirstenfeldbruck +48 10 TS HIT +48.5 ok.7 500 Léc
CLF Chambon-la-Forét +48 01 2 16 +50.1 85.8 500 Loz
HRB Hurbanovo +47 5h 18 12 +L6.g 101.2 350 51C
UBA Ulaanbaatar +47 52 107 03 +36.7 178.2 300 56C
STJ St. Johns +47 36 307 19 +58.1 23.3 750 69C
NTS Nantes +47 15 358 27 +50,1 81.6 500 50C59
¥SS | Yushno-Sakhalinsk 46 57 b2 43 +37.3 208.3 350 she
TYH Tihany/Nagycenk +46 5b 17 53 +46.0 100.h 55C
ODE Odessa +L6 U7 30 53 +43.5 112.4 350 55C
NKK Novo Kazalinsk +45 L6 62 07 +37.6 139.8 350 66C
0TT | Ottawa +45 2L 284 271 +56.6 353.9 750 68c
SUR Surlari 444 W 26 15 +42.3 107.4 350 57C
GCK Grocka +kh 38 20 L6 +43.3 102.3 350 581
ROB Roburent/M.Capellino 444 18 7 53 +45.4 89.4 56C
MMB Memambetsu +43 55 ik 12 +34.5 210.0 350 52C
AGN Agincourt (e¢) +43 U7 280 Lk +54.8 34g.3 600 Locé9
VLA Ussurisk/Vladivostok +43 1 132 10 +33.2 199.7 300 52C
AAA Alma Ata +43 15 T6 55 +33.5 152.1 6LC
PAG Panagjuriste +42 31 2h 11 +40.6 10L4.8 350 57C
LGR Logroilo +h2 27 357 30 +45.7 78.7 350 5TC
AQU | Aquilae +h2 23 13. 19 +42,5 gli.L 350 58C
TFS Tbilisi (Tiflis) +h2 05 Ll L2 +36.5 123.5 350 Loz
TKT Tashkent +41 20 69 37 +32.4 145.5 300 L1
LMD Maddalena +41 13 9 2L +42.2 90.1 350 58063
ISK Istanbul-Kandilli +41 obL 29 ob +38.3 108.9 300 52C -
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LIST OF OBSERVATORIES - continued

Sym- T Geographic Geomagnetic K=9 K
bol lower

Lat. Long. Lat. Long. limit TER-
EBR | Ebro +400 Lg! ° 30' +43,5° 81.1° 350 Lac -
CPI Capri +ho 33 1 13 +4o.6 9k.6 57~58
cor Coimbra +ho 13 351 35 +hh .6 71.8 350 51C -
BOU Boulder +40 08 254 L6 +kg.0 318.7 500 63C -
TOL | Toledo +39 53 355 57 +43.5 76.2 350 LBC -
ONW Onagawa +38 36 11 28 +28.9 208.4 57-59
FRD Fredericksburg/Cheltanham | +38 12 282 38 +49.3 352.0 500 32Cc -
PEN Pendeli +38 03 23 152 +36.3 103.1 300 59C -
GIB Gibilmanna (c) +37 59 15 01 +38.1 93.6 350 skesT
ASH Ashkhabad #3757 58 06 +30.5 134.6 300 s8C -
SMG San Miguel +37 b6 33k 21 +45.2 52.6 350 51C -
ALM Almeria +36 51 35T 32 +40.2 76.8 350 6LC -
SFS San Fernando +36 28 353 L8 +40.6 12.9 350 Loc -
KAK Kakioka +36 1k ko 1 +26.5 207.6 300 36C -
TEH Teheran +35 L4 51 23 +29.3 128.0 300 571 -
GUL Gulmarg +34 05 T4 24 +2b.7 148.6
KSA Ksara +33 50 35 sk +30.0 113.2 300 Loc -
S50 Simosato +33 3h 135 56 +23.4 20k.1 300 S54C -
AVE Averoces +33 18 352 '35 +37.7 T0.7 350 7oc -
HTY Hatizyo +33 ok 139 50 +23.3 207.7 300
DAL Dallas +32 59 263 15 +42.9 329.9 66C -
ASO Aso +32 53 131 01 +22.4 199.7 300 5TIST
TUC Tucson +32 15 2kg 10 +40.5 314.3 350 38C -
KNY Kanoya 431 25 130 53 +20.9 199.7 300 58C -
QUE Quetta +#30 11 66 57 +21.7 141.3 300 551 -
MLT Misallat/Helwan +29 Ls 30 sk +26.9 107.5 300 56C -
TEN Santa Cruz/Tenerife +28 29 343 Ly +3k.5 60.3 300 61Cc -
JAT Jaipur +26 55 75 48 +17.4 1lg.0
SHL Shillong +25 3k 91..53 +14.8 163.8
LNP Lunping +25 00 121 10 +14.0 191.1 300 651 -
udJg Ujjain +23 M 15 U7 +13.7 148.6
HVN Havana +22 58 217 51 +33.9 347.3 6L-68
TAM Tamanrasset +22 L8 5 3 +25.0 81,2 300 521 -
HON Honolulu +21 19 202 00 +21.4 268.4 300 38C -
TEO Teoloyucan +19 L5 260 L9 +29.5 329.0 300 511 -
ABG Alivag +18 38 T2 52 +9.5 145,3 300 Loc -
8JG San Juan +18 o7 293 51 +29.3 5.0 300 38C -
HYB Hyderabad +17 25 78 33 +71.7 150.6 300 691 -
MEO M"Bour +14 24 343 02 +20.8 56.7 350 52C -
MT Muntinlups #1422 121 01 +3.L 191.4 300 6uc -
GUA Guam +13 35 bk 52 +b ) 214.6 300 s8¢ -
ANN | Annamalainagar +11 2k 79 W1 +1.6 151.1 57-59
AAE Addis Ababa +09 02 38 L6 +5.2 110.8 300 58-61
TRD Trivandrum +08 29 76 5T 1.0 148.1 57C =
KOR Koror (c) +07 20 134 30 -2.8 205.1 300 57-58
PAB | Paramaribo +05 L9 304 47 +16.6 16.1 57C60
FUQ Fuquene +05 28 286 16 +16.7 357.9 300 57C60
BNG | Bangui +0b 26 18 3b +4.5 90.2 350 521 -
MFP Moca-Fernando Poo (c) +03 21 8 Lo +5.3 80.3 300 Bic -
TTB Tatuoca -01 12 311 29 +9.2 22.5 57C63
LWI Lwiro -02 15' 28 L8 =k 58.9 350 58C60
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LIST OF OBSERVATORIES - continued

18}_‘:;.1— OSdervatory Geographic Geomagnetic ]_iizr K
Lat. Long. Lat. Long. | limit Ep:
HNA Hollandia (c) -02° 3w 140° 31" -12.1 212.0° 300 57C58
BIN Binza -0k 23 15 16 LT 85.2 57C69
THG Tangerang -06 10 106 38 174 177.3 300 Lor -
LUA Luanda -08 55 13 10 ST 82.3 350 57C -
PMG Port Moresby -09 25 147 09 -18.2 219.6 300 58C -
KVA Karavia -11 39 27 28 -13.0 95.8 57-59
HUA Huancayo 18+ g 284 41 -0.9 355.5 600 37C -
API Apia -13 L8 188 13 -15.7 261.9 300 L0165
PPT Pamatai/Papeete/Tahiti =17 33 210 23 -15.1 28L4.3 350 68C -
TAN Tananarive -18 55 47 33 -23.9 11k, 300 50C -
MRI Mauritius (c) -20 06 571 =33 -26.8 1244 500 56C60
LQA La Quiaca -22 06 29k 2k -10.9 k.9 350 6LC -
vss Vassouras -22 2k 316 21 -12.h 25.5 600 52C6L
MPO Maputo/Lourenco Marques -25 55 32 35 -28.0 97.9 300 6LCE8
BRS Brisbane (c) =57, 32 152 55 -35.3 228.6 500 57C6L
WAT Watherco (c) -30 19 115753 =Ly 187.7 350 37C59
PIL Pilar -31 ko 296 07 -20.5 6.2 300 koI -
GNA Gnangara =31 Ut 115557 -42.9 187.8 350 57C -
HER Hermanus -3k 26 19 14 -33.7 82.4 Lso koc -
ACS Las Acacias -35 00 302 19 -35.0 302.1 350 6LC -
TOO Toolangi -37 32 ks 28 -L6.2 222.6 500 Lic -
AML Amberley (c) -k3 09 172 43 -k7.2 254.0 500 37CT7
TWA Trelew -3 15 204 1 =32.1 4.7 300 57C -
EYR Eyrewell -3 25 172 21 -uT7.6 253.8 500 e
LAU Lauder -ks o2 169 L1 -l9.6 251.6 500 79-
CZT Crozet -6 26 : 1\ 5a =51.5 111.1 500 T2C -
KGL | Kerguelen -kg 21 70 12 =574 130.4 750 571 -
HII Heard Isl. (c) -53 02 73 22 -61.5 132.5 52-53
5GG South Georgia =54 17 323 31 -lL .6 27.5 350
MCQ Macquarie Island -5k 30 158 57 -60.6 2Lk.6 1500 52C -
ORC Orcadas del Sur -60 Lk 50T -50.L 19.6 koo 69-70
ATA Argentine Island -65 15 295 Lk -5k .1 L.6 500 57C =
0AS Oasis (c) -66 06 92 09 -T6.4 149.5 2000 57C58
WIL Wilkes (c) -66 15 110 35 -72.4 182.5 2500 57167
MIR Mirny -66 33 93 o1 =76.9 150.5 2000 57C -
DUM Dumont d'Urville -66 Lo 150 01 -15.2 232.5 1800 57C -
MOL Molodezhnaya -6T Lo 45. 51 =70.1 87.8
MAW Mawson -67 36 62 53 -73.3 105.9 1500 55C -
SYO Syowa -69 02 39 36 -70.1 80.0 67CT2
CTX Charcot (c) -69 23 139 01 =77.8 236.0 1500 57C58
PIO Pionerskaya (c) -69 LL 95 30 -80.3 150.9 2000 57Cs58
SNA Sanae -70 19 357 Lo -6L.1 45,8 64170
RED Base Baudouin (c) -70 26 2k 19 -68.4 65.2 6LC66
NVL Novolazarevskaya/Lazarev| -T0 L6 11 Y49 -66.5 55.4 1500 60C -
HLL Hallett (c) -T2 19 170 13 ~Th.k 278.7 2500 57C62
EGS Eights (¢) -75 14 282 50 -6k, 1 356.3 63-65
HLY Halley Bay -75 30 333 09 -66.2 25,k 1500 57C6L
SBA Scott Base =77 51 166 L7 -18.8 294.0 2000 57C -
LAA Little America (c) =78 1 197 50 -7h.0 312.1 2500 57C58
vos Vostok -8 27 106 52 -89.% 125.6 2000 581 -
BYR Byrd Island -80 01 2ko 29 -70.7 336.7 2500 57C -
SPA South Pole -90 -78.8 180.0 2000 59C -
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TABLE 2a MONTHLY AND YEARLY aa 1868-1980

J F M A M J J A s o] N D
1846 0.6 16,0 19.7 21.0 16.4 17.9 21,5 19.4 24.0 25.9 13.3 13.7
1867 19,2 23,6 22,3 29.5 23.1 19.2 17.4 19.9 29.8 17.9 14.7 14.6
1870 21,6 23,2 21.2 25,8 20.9 16.4 14,1 21,4 35.2 26,2 21.9 19.9
1871 12,3 24.8 21,4 31.2 17.2 17.1 21.5 23.5 17.7 20.0 28.1 15.7
1872 17,0 28,0 23,0 23,4 20,4 17.7 25.3 25.2 20,7 38.6 25.0 20.5
1873 29,4 2006 24,01 20.8 20.8 25.8 20.6 18.7 19.3 16.6 14.6 12.1
1874 17.8 16,1 12.7 19.1 54,0 12.8 13,1 13.0 15,7 17.8 14.3 10.1
1875 10.0 13.5 12,7 12.7 13.0 10.1 11.8 8.7 13.1 11.9 9.8 8.5
1876 $.8 12,4 11.0 6.5 7.6 7.7 9.1 310.2 10.1 10.5 10.2 10.1
1877 ?.3 2.8 10.4 8.7 13.0 8.9 7.8 7.6 7.4 6.9 11.6 6.8
1878 Zoh 7.0 6.2 B.5 7.3 8.4 4.8 6.4 7.9 6.8 7.1 9.3
1879 6.2 5.8 8.6 5.5 6.2 5.7 5.8 8.0 8.7 7.0 7.1 9.3
1880 7.3 4,7 9.8 8,9 13,1 7.3 9.9 23.1 11.4 14.4 14.5 14.6
1681 15.1 12.8 13.2 11,4 B.5 10.7 12.2 7.8 17.9 14.0 20.2 20.3
i8e2 15.7 19,5 16,56 35.9 20.6 19.0 14.5 19,7 15.0 25.0 55.0 20.1
1883 1504 26,7 23.3 17.8 13.9 18.5 21.5 12.4 19.5 13.7 17.6 12.0
1884 .1 14.3 17.5 15.6 12.8 13.1 15.5 13.0 13.5 14.0 14,9 13.2
1885 13.2 15,5 13.3 14,0 21,2 14.2 3.0 17.7 22.1 15.9 13.7 12.1
184 17.7 47,1 27,6 21.6 22,6 21,6 19.3 18.1 19.0 21.7 20,7 20.6
1387 16.9 22.% 15.2 20,6 17.3 12.6 12.5 17.2 18.9 14.1 14.5 15.2
iega 18,2 15,9 15,2 16.4 19.2 14,5 12,9 13.7 15.1 15.0 15.3 4.0
18837 7.8 11.0 13.9 11.6 10.2 9.8 13.9 12.6 14.6 13.6 18.5 11.8
1890 11.7 11.8 10.0 6.4 8.4 7.3 10.0 10.3 13.8 15.6 13,3 8.3
1871 10,4 14,2 20,6 22,5 23,7 11.7 11.2 5.0 22.3 20.7 16.5 16.2
1892 19,0 35,8 36.3 20.4 25,1 17.7 33.7 22.1 20.1 23.1 15,7 22.1
1893 18,2 192.0 18.4 14.0 12.0 17.4 14.5 18.5 19.5 20.9 18.5 13.9
1894 19,2 33,9 20,0 17.4 19.0 20.0 26.3 21.0 22.5 17.0 21.9 12.0
1875 15,4 20.8 23.0 20.7 16.6 17.6 17.9 10.5 15.9 22.7 22.5 14.5
1894 20.4 23,6 21.8 17,2 20.6 11.7 15.6 18.1 17.8 317.% 13.1 13.8
18927 12.0 14.0 14.2 22,2 14.6 12.0 2.3 10.7 11.0 13.8 12.6 17.2
16898 13.5 15,1 2000 13.4 15.1 14,3 13.5 14,6 21.5 14.1 13.6 13.0
18927 14.3 17.8 15.6 14.2 15.9 13.5 11.6 11.4 13.5 9.4 8.7 12.1
1900 13.5 8.9 12.5 7.2 9.6 4.7 5.2 6.0 5.2 7.1 5.4 5.4
1701 7.3 7.0 8.5 5.2 6.2 6.0 S.6 6.1 4.0 H5.4 5.6 6.4
1902 6.1 7.6 5.9 7.9 5.6 5.4 6.3 6.2 7.0 2.2 7.4 4.1
1903 6.5 5.2 4.7 10.3 7.8 11.3 10.8 14.1 14.0 26,3 146.3 13.5
1904 16.1 12,4 8.7 13.1 13.0 10.5 10.8 10.2 11.2 13.0 11.6 10.4
1?05 16.0 20.3 16.6 18.6 10.6 13.8 11.8 16.8 16.3 11.2 20.1 10.7
1904 7.6 17,5 14,0 15,6 15,4 11,3 12,4 12,0 14.2 12.7 9.6 16.4
1ra07 16,5 25.3 14,3 12,1 16.8 14.8 14.9 15.5 16.8 18.5 14.6 11.5
1908 13.6 17,0 23,2 15.6 18.9 12,5 10.4 18.2 231.6 15.8 17.4 11.4
1709 26,83 17.0 19.8 12,1 18,3 11.5 12.6 17.6 27.6 19.4 11.4 13.8
1910 12,8 14,6 20.9 19.7 17.2 13.7 10.8 20.2 19.2 24.4 17.9 19.5
1211 20,3 23.7 21.5 21,1 16.6 13.6 15.3 11.9 12,2 12.5 10.4 11.0
1912 7.6 8.0 7.7 9.4 9.6 8.4 7.8 10.5 9.8 9.5 9.4 9.4
1213 0.3 2.5 2.9 7.8 7.0 7.0 7.0 4.7 10.0 10.7 7.6 6.6
1914 7.1 7,3 30,1 13,5 B.1 10.3 12.9 14.9 131.8 13.3 13,4 9.3
1713 10072 13.5 15.0 15.3 13.9 17.9 11.2 14.7 17.0 21.3 24.9 12.4
1914 16.0 11,6 25,0 19.2 20.2 15.7 19.7 21.4 22.4 24,5 24,0 18,9
1917 25,01 12,1 18.2 16,7 15.7 12.7 14.6 28.1 16.1 20.2 14.8 19.8
1918 17.86 21,3 19.7 20.5 18.8 15.6 17.4 22,2 20.4 26.4 23.1 28.1
1719 27.8 26.5 30.7 20.3 27.5 13.9 14.9 22.7 25.3 26.9 14.3 18.4
1920 16.7 14,1 28,5 17.8 17.7 12,4 14,0 14.8 25.7 17,3 15.1 17.0
17224 11.7 10.6 15.6 17.2 40.5 12.4 13.3 14.6 12.4 16.2 146.2 17.8
1922 16.0 16,6 24,1 23.5 18.3 18,6 20.0 20.7 19.7 20.1 13.3 10.4
1723 10.2 13.7 12,0 10.0 10.1 11.1 8.4 7.3 10.7 12.6 7.8 9.6
1924 13.4 10,9 12.9 7.3 10.2 12,3 9.7 6.9 12.6 8.7 9.3 7.9
1925 7.4 8.6 8.6 10.8 11.0 17.7 11.8 13.6 18.0 21.7 13.2 12.9
1926 27,0 26,2 27,6 27,1 19,6 16.2 11.4 13.2 22,7 23,3 11.9 13.3
1927 15.5 15.2 20.7 15.46 16.8 11.2 16.5 18.5 20.9 24.7 8.0 15.8
1928 10.1 13,5 11.3 12.8 23.6 20.2 27.8 15.9 19.6 23.4 18.2 15.6
1929 13.0 24,0 28.2 13.7 16.3 14.7 18.6 15.9 21.5 25.5 22.7 21.0
1930 20,9 27,9 30,9 38,2 36.4 33.3 28.3 33.3 28.8 29.3 168.8 17.2
1231 13.0 15,4 12,9 2.9 12.0 14.7 13.1 17.7 21.2 27.3 23.7 21.1
1922 20,2 23.4 27,9 28,2 22,2 11.8 12.4 19.1 19.1 17.2 13.8 15.2
1933 15.9 18,4 17.2 20,0 17.5 13.6 12.3 14.2 18.4 14.8 16.0 13.0
1924 11.5 14,9 20,0 11,3 11.4 10.0 10.3 17.4 17.6 11.6 9.5 15.5
17235 15.6 16.5 17.8 13.8 11.6 16.4 12.5 9.9 20.7 20.2 15.6 17.7
1924 17.4 19,8 15.5 22,1 17.5 19.8 18.0 10.2 9.8 15.4 18.0 12.0
1937 12,2 22,2 18.6 26.3 168.6 18.%7 18.8 14.7 14.7 27.8 19.3 16.5
1930 A6, 6 26,0 20,4 26,1 23.7 14.8 19.7 19.9 24.7 24.0 17.8 19.5
1237 13.5 21.7 27.0 36.1 27.8 22.8 26.1 23.0 19.2 208.4 14.5 18.6

1940 24.8 20,8 43,9 22.4 20.0 23.6 18.4 18.4 20.1 21.9 25.1 23,7




1241
1942
1743
1944
1745
19446
1947
1948
1749
1960
1
1962
1753
1964
1955
1956
1957
1968
1759
19460
1961
1962
1763
1964
1763
19464
1767
1968
1?2489
1970
1971
1972
1973
1974
1275
19746
1977
1978
1979
1980
1981

30

20

2a continued

F M A J J A s 0 N D mean

27.8 42.7 21.6 1742729 20,3 80 .2 17052304 19.3 24,
18.8 32.4 24,4 14.6 23.0 21.9 25.8 30.3 22.8 18.4 21,
17:1 21,0 21.9 21.2 24.4 41.0 35.3 32.8 29.46 23.3 25,
17.9 26.6 21.4 14,9 11.1 16.5 17.5 17,2 2 21,8 17.8
18.4 25.0 19.1 11.1 15.3 12.1 15.6 17.9 12.0 20.2 18.3
20,2 43,5 25,0 22,3 28.6 16.7 41.7 19.6 .3 14.3 25.4
17.4 37.9 23.3 21,1 21.4 32.9 39.1 31.3 20.7 17.9 25.2
21,0 24.2 17.7 15.0 16.2 28,3 22.0 36.1 1 23.0 22,4
17.6 : 17.9 11.8 12.2 17.8 32.7 6 15.1 21.2
23, b 24,8 19.0 19.5 30.2 29.3 34.5 0 24,0 24,4
272.2 28,5 32.1 23.2 25.2 29.7 44.4 30.3 25.7 28.2 23,8
24,3 40,3 38.0 23.8 20.7 19.0 28.% 26.4 9 23.4 27.9
21.2 27.4 22.7 18.4 22.5 26.1 29.0 22.4 20.2 12.6 22,2
24,5 25.5% 20.6 9.7 13.1 16.5 25.4 21.1 .5 10.9 17.3
18.2 23.6 21.1 15.1 12.3 14.3 19.1 17.8 L9 1401 17.4
23.3 272.6 31.7 23351908 20:7.°22,4° 193 3253 18,2 24,7
26.8 35.7 28.8 29.1 21.7 20,7 57.0 24.0 29.5 31.7 29

4%.2 26.1 27.6 29.7 36.0 25.1 26.5 24.7 15.0 27.2 28
35,9 29.7 24.2 21.6 42.5 31.2 36.1 28.2 32.1 30.8 an.2

e Yl T h B S LS 27.6 2B.1 27.2 26.4 45.6 45.9 34.5 32
25.1 22.0 21.8 20,1 34.0 18.5 20.7 23.3 17.3 21.1 22.4
19.2 15.5 22.6 18.1 21.0 26.2 29.8 33.3 22.5 23.5 21.5
15.3 14.9 18.2 20.5 20.8 22.5 40.2 23.5 20.7 18.9% 213
20.1 21.0 21.7 15.1 16.9 14.8 18.2 16.9 §3.8 10.3 17.2
18.3 14.3 12.6 15.7 14.7 16.8 17.5 13.4 11.7 13.8 14.1
14.8 18,6 12,0 12,5 17.1 20.0 29.4 17.5 16.8 20.5 17:3
19.8 13.8 15.5 18.6 14.4 17.5 24.7 17.8 18.9 24.5 19.8
26,5 °23.,3.22.2 24,9 18.0 20.1 22.0 24,8 26.2 20,3 22,4
25.8 27.3 23.6 2 6.7 15.0 15.3 23.8 17.2 18B.7 13.8 20,4
12,7 26.4 23.1% 18.3 28.4 21,0 19.7 20.6 21.6 16.5 19.9
5. 21.2 21:1..23.9 & 17:0 18.217.1 21 .4 22.2°°18.8 18.6 20.1
18,3 21.% 18,1 21,9 14,0 34.2 20.4 20.4 21.8 18.9 20. &
32,7 6.9 3.6 27.3 20.9 20.6 22.8 28.2 20.7 192.% 246.8
26,4 33.7 32.% 29,2 32.0 30,2 33.7 37.3 26.8 27.5 30.4
311 32.0024.3 20.7 21.7 18.1 146.9 20.2 29.3 21.1 23.8
20,5 33,4 25.4 17.5 18.4 17,7 23.7 20.4 16.9 18.6 22.3
21.0 12.% 24.9 14,2 22,9 23.2 23.0 20.% 17.3 17.0 20,3
26,2 25,9 31.3 28,3 19.9 26,6 27,0 20.8 24,6 22.0 20.6
23.7 26.% 33.5 18.3 17.2 26.0 22,0 192.3 17.1 14.8 22.5
37,3 12.7 18.4 20.0 17.0 15.9 14.2 21,9 23.3 21.7 18.1

5 23.1 26.6 32.8 18.0 27.2 24,0 20.4 33.7 24.1 19.3 24,

TWELVE MONTH'S RUNNING MEAN VALUES OF aa-INDICES, 1868-1980
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8 Part B

TABLE 2b MONTHLY Ap, 1932 - 14980

Jan  Feb  Mar Apr May Jun Jul  Aug Sep Oct  Nov Dec Year
1932 11 18 17 5 T T 12 12 10 O 9 11.5
1933 10 11 12 13 12 i 7 9 12 10 g i 10,1
1934 6 8 11 i i H G 9 10 6 5 8 e
1935 L) 10 10 # 6 9 T 3 13 12 8 9 8.9
1936 Y 11 H 15 10 12 11 5 5 9 10 5 9.1
1937 T 13 12 20 13 12 12 10 9 20 12 10 12,5
1938 28 16 13 18 18 9 13 12 17 16 10 11 15.3
1939 T 15 19 28 21 15 19 14 13 22 9 11 16,5
1940 15 12 6 18 13 16 12 11 14 14 16 15 16,1
1941 14 18 33 15 11 11 19 16 27 11 16 11 16,8
1942 9 12 22 17 8 8 13 13 17 22 15 11 13.8
1943 11 9 13 14 14 12 15 31 25 24 20 14 17.0
1944 13 12 17 15 9 8 6 9 10 11 6 14 10.8
1945 10 10 17 13 9 T Y9 T 10 11 8 13 10. 4
1946 12 22 33 20 18 16 22 11 34 13 12 g 18.6
1947 12 12 32 18 14 16 16 25 32 23 14 11 18.8
1944 12 13 17 13 19 10 10 20 15 27 16 13 15.4
1944 20 14 19 14 18 14 8 14 13 25 15 9 15.4
1950 12 18 14 18 16 14 14 25 22 28 20 16 18.1
1951 16 22 21 20 20 17 20 22 40 24 18 20 22.3
1952 19 26 33 34 ¥ 18 15 13 23 20 12 15 21.2
1953 15 15 21 16 16 13 16 19 21 16 14 7 15,7
1954 9 16 16 14 T 6 8 10 ¥ 15 9 6 11.0
1955 12 12 14 14 11 3] 8 9 13 11 13 8 11.3
1956 18 15 20 £ 26 17 13 15 18 14 24 10 18,0
1957 17 17 26 2] 11 22 16 14 49 14 18 18 20,1
1958 15 27 26 20 17 24 25 18 20 16 8 15 19,2
1959 14 24 24 17 19 15 32 23 28 197 22 19 21.3
1960 15 14 18 42 24 20 20 20 20 36 32 21 23.6
1961 12 16 14 14 13 14 28 11 13 16 10 12 14,4
1962 T 11 8 14 7 9 12 15 19 20 13 13 12,3
1963 11 4 ) 10 11 11 12 13 28 15 12 11 12,6
1964 12 12 13 13 10 9 9 8 11 10 T 3 9.9
1965 6 9 8 4 G 10 8 9 10 7 6 7 7.7
1966 T 8 13 7 9 6 9 11 21 11 9 11 10.2
1967 11 11 7 9 25 12 8 9 16 10 10 14 12.0
1968 11 16 13 13 13 17 10 12 14 16 17 10 13.5
1969 8 15 17 14 1T 9 8 8 15 9 10 7 11.3
1970 7 7 18 15 9 10 19 13 11 12 12 a 11.9
1971 12 12 11 15 13 9 8 9 13 12 11 10 11.3
1972 13 10 12 11 10 14 8 24 13 12 14 10 12,8
1973 16 20 25 30 17 17 12 12 14 18 12 11 17.0
1974 15 16 23 21 18 17 24 13 23 26 18 15 19.6
1975 16 18 20 16 13 11 12 10 10 12 18 12 13.9
1976 13 17 23 17 14 10 9 9 13 12 9 10 12,9
1977 10 11 11 16 11 8 14 13 16 13 10 10 11,9
1978 15 16 17 24 25 20 13 17 18 12 15 13 17.0
1979 16 15 19 25 14 12 12 18 14 12 10 9 14,5
1980 10 11 8 11 10 13 11 10 8 14 13 13 11.1




TABLE 3

INTERNATIONAL QUIET AND DISTURBED DAYS 1980

Month Quietest Days 1-5 Quietest Days 6-10 Most Disturbed Days 1-5
Jan 9 10 18 19 12 23 T8l e VB 28 7. 38 0% -1- 13
Feb 13 3- 227 6. 10 22 . IS O B T 1 16 15 6 14% g¥
Mar 15:. -12 BB T | 20 24 16 10 3 26 31 21% 22% g%
Apr ) 12505 21+ 10 28 26 27 29 20 B 6 10 15
May 3 Sely ol s 2 21 18 28 4 20 T TR 9% 14%
Jun BT T 280 18 G 15,29 " 4520 23 R ) e o LR g
Jul Rl 7 TR . A | 22K 12 31 16 29 257 gd T 187 5% a7
Aug 1 5 8 .28, 24 29K 23 15 25K 13 Toi o g - AGSl{RY
Sep 21 24 2 26 10 18 23 30 19 11 IpE AR R
Oct 28 1 29 27 20 16 R G R i L § RO e B B el T
Nov 5 3 e e 6 22A 9A 23A 14A 11 30 15 28 26
Dec 24 6 54 28 1% 23 1300 70098 0 SR 0 10 D] BRI L [y

These days are arranged according to their degree of quietness

or disturbance, respectively.

Explanation: The selection of the quiet and disturbed days is made on the basis of three

criteria: (a) the sum of the eight values of Xp; (b) the sum of the squares

of these values; (c) the greatest of the eight values of Kp. According to each of these

criteria, a relative "order number" is assigned to each day of a month, the three order

numbers are averaged and the days with the lowest and the highest mean order numbers are

selected as the five quietest, the ten quietest and the five most disturbed days.

It should be noted that these selection criteria give only a relative indi-

cation of the character of the selected days with respect to the other days of the same

month. As the general disturbance level may be quite different for different years and

even for different months of the same year, the selected quiet days of a month may some-

times be rather disturbed or vice versa. In order to indicats such a situation, selected

days which do not satisfy certain absolute criteria are marked as follows:

A selected "quiet day" is considered not "really quiet" and marked by the

letter A if for that day: Ap > 6, or marked by the letter K if Ap s 6, and one Kp > 30

or two Kp values are > 3-.
A selected "disturbed day" is considered "not really disturbed" and marked

(Ref.: P.N. Mayaud, Ann. Géophysique t. 26, 1969, pp. 901-921).

by an asterisk if Ap < 20.




10 Part B
TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES ap,
DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.
Kp Sum | Jan 1980 | ap Sum| Ap| Cp

1] 2+ 2+ 2+ 3+ 3+ 4+ 50 50 | 280 ] 9 9 18 18 32 48 48 19124 | 1.2
2 |4+ 30202+ 3+ 201020 | 200 32 15 7 9 18 7 4 T 99112 0.7
3 |3-4+2-3+ 4-3-3+4- | 25+ |12 32 6 18 | 22 12 18 22 142|118 (1.0
4 |303+3030 2+ 403+30 | 250 [ 15 18 15 15 9 27 18 15 132|116 (0,9
5]3-20203- 303-3030 | 210 | 12 7 7 12 15 12 15 15 95|12 |0,7
6 |3-3+ 201+ 20201+ 1+ | 160 | 12 18 T 5 T %885 66| 8 0.4
710+ 001-10 lo 1+ 2+ 3- 9+ 2 0 3 4 4 5 9 12 39 510.2
8[3-2+202+ 1-0+101- | 120 (12 9 T 9 3 2 4 3 491 6 (0.3
911+ 1-1-1- 1-1- 0+ 0+ 5+ 5 3 3 3 3 3 2 2 24 31]0.1
10| 0+ 0+ 00 1- 1+ 10 1- 1+ 6- 2 2 0 3 5 4 3 5 24 30,1
11 1-2-303- 3-3-303- 190 3 6 15 12 12 12 15 12 87111 ]0.6
12 | 1- 10 1+ 2- 1+ 1o 10 1o 90 3 4 5 6 5 4 4 4 35| 4]0.2
13 | 00 3- 3+ 4+ 4+ 40 5- 4- 270 0 12 18 32 32 27 39 22 182 | 23 [ 1.1
14 | 4- 3020 20 2- 20 1+ 2- 17+ 22 15 7 T 6 7 5 6 75 910.5
15| 1- 0+ 10 2- 20 2+ 2+ 1+ 12- 3 2 4 6 7 9 9 5 45 610.3
16 | 4+ 30 2+ 1o 1+ 0+ 0+ 0+ 130 32 15 ] 4 5 2 2 2 71 910.5
17 | 1o 20 4+ 30 3+ 30 20 1+ | 200 4 T 32 15 18 15 7 5 103 | 13 [ 0.7
18 | 1+ 1- 1o 1- 1+ 0+ 1+ 2- 8+ 5 3 4 3 5 2 5 6 33 410.1
19| 2- 000+ 10 1-2-2- 10 8o 6 0 2 4 3 6 6 4 31 410.1
20| 3-2+1-1- 1lo1- 202+ 12+ 12 9 3 3 4 3 7 ] 50 610.3
21 |3-1lololo 201l01-2- 1lo 12 4 4 4 T 4 3 6 44 610.2
22 | 0+ 0o 1o 1+ 1o 2- 30 2- 100 2 0 4 5 4 6 15 6 42 50,2
23| 2-10202- 14 1- 10 0+ 10- 6 4 7 6 5 3 4 2 317 5(0.2
24 | 0+ 00 1-2- 2- 2+ 2+ 10 100 2 0 3 6 6 9 9 4 39 510.2
25 | 0+ 0o 1- 2+ 2+ 20 3- 3- 130 2 0 3 9 9 7 12 12 54 710.3
26 | 1+ 2+ 10 10 2- 1- 20 2+ 12+ 5 9 4 4 6 3 7 9 47 610.3
27| 2+ 30 3- 2+ 4+ 4+ 5- 50 | 29- 9 15 12 9 32 32 39 48 196 | 24 | 1.2
28 | 30 4- 24 24+ 4- 505+ 4+ | 30- 15 22 2 9 22 48 56 32 213 |27 ]1.2
20 | 5+ 4+ 2- 3- 4- 4+ 4- 4- 29+ 56 32 6 12 22 32 22 22 204126 (1.2
30 | 3+ 2+ 20 3+ 20 20 1+ 2- 1€o0 18 9 7 18 7 7 5 6 77110 | 0.5
31 2-0+1-2- 1+ 1o 2- 2+ 11- 6 2 3 6 5 4 6 9 41 510.2
Kp Sum Feb 1980 I ap Sum| Ap| Cp
1)201+2-2+ 2-2-4-3+ 18- 7 5 6 9 6 6 22 18 79110 ) 0.6
212+ 34302+ 24 1+41-1- | 160 9 18 15 9 9 5 3 3 71 9 (0.5
3]1-1o1o1- 0+ 1- 0+ 1o 6- 3 4 4 3 2 3 2 4 25| 3]0.1
411- 102+ 20 1- 0+ 0+ 0+ 8- 3 4 9 7 3 2 2 2 32 4 (0,1
5| 00001- 1+ lolo 1o 1- 6- 0 0 3 5 4 4 4 3 23| 3]0.1
6| 0o 4- 4+ 5- 50 50 5+ 2+ | 30+ 0 22 32 39 | 48 48 56 9 | 25432 |1,3
7| 20203+ 2- 3+ 203+ 3+ | 2lo 1 7 18 6 18 7 18 18 9912 0.7
8|3+4-3+30 4-3+2-30 | 250 |18 22 18 15 | 22 18 6 15 134 17 ] 0.9
9| 2-30302+ 3-3-3020 | 20+ 6 15 15 9 12 12 15 7 91f11]0,7
10|102-1+1- 0+1-1-1-| 70 | 4 6 5 3| 2 3 3 3| 29| 40,1
11 | 0+ 2+ 1+ 1o 1o lo lo 0+ 8+ 2 9 5 E 4 4 4 2 34 4(0,1
12 | 1- 00 0+ 1o 1+ 0+ 0+ 1o 50 3 0 2 4 5 2 2 4 22 310.0
130+ 00001- 1-1-101l0o 4+ 2 0 0 3 3 3 4 4 19 210.0
14 | 1+ 3+ 30 5- 3+ 40 3-2- | 240 5 18 15 39 18 27 12 6 140 | 18 | 1.0
15| 2+ 3-2020 3-306-"T0 | 27+ 9 12 T 7 12 15 67 132 261 |33 | 1.3
16 | 60 6- 6- 4+ 4+ 3- 30 2+ | 340 80 67 67 32 32 12 15 9 314139 |1.4
17| 202-2-1- 20 1+ 1+ 1+ 120 T 6 6 3 T 5 5 5 44 6 (0.2
18 | 302-3-20 20203-30 | 190 | 15 6 12 7 7 7 12 15 81| 10 | 0.6
19 | 3+ 4+ 3- 1- 1o 0+ 0+ lo 14- 18 32 12 3 4 2 2 4 771 10]0.5
20 | 20 10 2- 20 1+ 20 1o 1+ 12+ 7 4 6 7 5 7 4 5 45 610.3
21| 2-1-1o1lo 1o 1o 1o 2- 90 6 3 4 4 4 4 4 6 35| 4]0.2
22 | 1o 10 0+ 1+ 1-2-1-2- 8+ 4 4 2 5 3 6 3 6 33| 4]0.1
23 | 1o 0+ 1+ 20 3- 3+ 3+ 2+ | 16+ 4 2 5 7 12 18 18 9 75 910.5
24 | 2+ 2+ 1+ 20 2+ 2+ 0+ 0+ | 13+ 9 9 35 7 9 9 2 2 52| 60,3
25 | 1o 0+ 1+ 2+ 3- 30404+ | 190 4 2 5 9 12 15 27 32 106 | 13 ] 0.8
26 | 4- 301+ 30 3+ 303-20 | 220 | 22 15 5 15 18 15 12 7 109 14 | 0.8
27| 1+ 303+ 3+ 3+ 3-3030 | 230 5 15 18 18 18 12 15 15 116 | 14 | 0.8
28 (3-3-3-3- 2-102-30| 180 | 12 12 12 12 6 4 6 15 79] 10| 0.6
29 | 2+ 20 10 20 2+ 20 1+ 1+ | 14+ 9 7 4 7 9 7 5 5 53 710.3




Part B

TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES ap,
DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.
Kp Sum Mar 1980 | ap Sum | Ap| Cp

1] 1+ 1+ 1- 0+ 1o 1o 0+ 0+ 6+ 5 5 3 2 4 4 2 2 271 -3 |0.1
210+1-0+0+ 1-1- 100+ 4+ 2 3 2 2 3 3 4 2 21 3 0,0
3(1-0+0+1- 103-2- 1+ 9- 3 2 2 3 4 12 6 5 37 5 ]0.2
4 (1-0+ 1+ 2+ 1+ 1o 1o 20 | 100 3 2 5 9 5 4 4 7 39| 5 )0.2
5(2+3-203- 1lo1-1-1- | 13- 9 12 7T 12 4 3 3 3 53 7 10.3
6 [ 20 20 2+ 30 2+ 2+ 20 2- | 18- 7 i G g B g 7258 69 9 10.5
7|2+ 2+ 1o 2- 1+ 2- 20 20 | 14+ 9 9 4 6 5 6 (L | 53 710.3
8 [ 1+ 2+ 2+ 20 1+ 2- 1+ 1+ | 14- B 70 i Loy A 51| 6 (0.3
9|202- 301+ 202+ 101+ | 15- Ak g ] 5 7059 408 58 7 10.4
10 | 0+ 1+ 1- 20 20 10 1-1- 9- 2 5 3 7 7 4 3 3 34 40,1
11 | 20 00 0+ 3- 2- 100+ 1- 9- T -0 2 12 6 4 2 3 36 4 (0,2
12 | 0o 0o 0o 0o 0o 1- 1+ 0+ 2+ 0o o o0 0 0 3 5 2 10 1]0.0
13 | 1o 1+ 30 10 2- 1- 202+ | 130 4 5 15 4 6 3 T 9 53 7 (0.3
14 | 202+ 101- 1+ 2-1- 0+ | 100 7 9 4 3 5 6 3 2 39| 50,2
15 | 0o 0o 0+ 0+ 0O+ 0+ Do 1+ 3- 0-" 0 -2 2 200D 0 5 13 2 |0.0
16 [ 2- 101-2- lo1lo1-2- 9+ 6 4. 3 6 4 4 3 6 36 4 10,2
17 |1+ 1+ 1+ 2+ 2- 1010 1- | 11- 5 5 5 9 6 4 4 3 41 5 10,2
18 |1+ 1o01-1- lolo1-1- To 5 4 3 3 TR ] 3 29 4 10,1
19 | 0+ 1- 3+ 30 30302- 10 | 160 2 3 18 15 15 15 6 4 78 | 10 |0.5
20 (1o 1o 1o 1+ 1- 1+ 2- 1+ 9+ 4 4 4 5 3 5 6 5 36 4 10,2
21 | 2+ 3+ 4-3- 303- 4+ 4- | 26- 9 18 22 12 18:712 32 22 142 | 18 [ 1,0
22 [ 3- 3+ 4- 3+ 4+ 30 2- 2+ | 24+ 12 18 ~22 18 | 32 15 6 9 132 | 16 (0.9
23 |2+ 30 1o 1+ 1- 1o 1o 0o | 10+ 9 15 4 5 3 4740 44 6 (0.2
24 1 0+ 1- 2- 2- 1+ 2- 0+ lo 9- 2 3 6 6 851 gaw 2 4 34 4 ]0.1
25 |1- 0o 0+ 1o 1+ 2- 204- | 11- 3 0.2 4 5 6 7 22 49 6 10,3
26 | 5- 6- 40 40 4+ 2+ 30 4- | 32- 39 67 27 27 | 32 915 22 238 |30 |1.3
27 |30 1+ 2- 2- 201+ 102- | 14- 15 5 6 6 7 & 4 6 54 710.3
28 | 2-3- 2+ 1+ 2- 1o lo 2+ | 140 6 12 ] 6 4 4 9 55 710.3
29 | 2+ 2+ 3- 1o 1o 20202+ | 16- 9 312 4 43 ST 9 61 8 (0.4
30| 304-3+2- 201l01-30 | 18+ 15 22 18 6 7 4 3 15 90| 11 | 0.6
31 | 4- 40 40 40 4- 30 20 3+ | 28- 22 2T 27 27 | 22 15 7 18 16521 |1,1
Kp Sum | Apr 1980 | ap Sum | Ap| Cp
1|201-1-0+ 1+ 1+ 10 Oo 7+ 7ary8 3 2 5 5 4 0 29 4 (0.1
2(1-1-0+1- 1-1-0+2- 6- 3 3 2 3 3 3 2 6 25 310.1
3|1+3-2-2+ 2-2+201- | 15- 5 12 6 9 6 9 T8 57 710.4
4|0+ 1+ 3030 3-3+ 3010 | 18- 2 R ek 12 18 15 4 86 | 11 | 0.6
5| 1o2- 1o 1o 2+ 3+ 201- | 130 4 6 4 4 9 18 7558 55 710.3
6 | O+ 2+ 1+ 5- 50 50 5+ 3+ | 27+ 2 9 5 39 | 48 48 56 18 225 |28 |1.2
T|3+3-3+2- 3-3-5-40| 250 18 12 18 &6 12 12 39 27 144 | 18 | 1,0
8|3+4-3-40 403-2-3- | 25- 18 22 12 27 |27 12 6 12 136 | 17 [ 0.9
9 ]|304+ 4-5- 403+ 2- 1+ | 260 15 32 22 39 |27 18 6 5 164 | 20 [ 1,0
10 | 40 50 40 5- 3- 2+ 202+ | 270 | 27 48 27 39 12 8 7 9 178 | 22 [ 1,1
11 [ 303- 4+ 30 304+6-50 | 310 |15 12 32 15 15 32 67 48 236 [ 30 | 1.3
12 | 50 4- 30 3+ 3+ 4+ 3+ 5+ | 31+ | 48 22 15 18 18 32 18 56 22728 (1.2
13 [ 5- 3+ 4- 30 3-3+3-2- | 250 (39 18 22 15 12 18 12 6 142 | 18 | 1,0
14 | 1o 20 2- 0+ 1+ 3- 30 40 | 160 4 1 6 2 5. 137716727 78 | 10 | 0.5
15 | 5- 4- 3+ 2+ 2+ 3+ 4-40 | 27+ | 39 22 18 9 9 18 22 27 164 | 20 | 1.0
16 | 30 30 3- 1+ 2+ 30 20 30 | 20+ 15 15 12 5 9 15 7 15 93 | 12 (0.7
17| 4-40201- 202+ 2+ 20 | 190 |22 27 7 3 -1 9 9 7 91|11 |0.7
18 (1lo0201-10 lo1-1-2- 9- 4 e 4 4 3 3 6 34 410.1
19 | 10 0+ 10 10 1+ 2-2-2- | 10- 477 2204544 b 6 8 6 37 510.2
20 [ 2+ 201- 10 1+ 10202~ | 120 PPy 4 B Frda T 45 610.3
21| 2-2-10o1lo 1- 10 1+ 1+ | 10- 6 6 4 4 3 4 5 5 37 510.2
22 | 34 3- 1o 1+ 3-202-2- | 16+ 18 12 4 5 12 T8 6 70 910,56
23 [ 3-2+1-10 2-2-1-20| 13- 12 g 3 4 6 6 3 1 50 6 (0,3
24 [3-3- 1o 1o lo 201020 | 13+ 12 12 4 4 o g 54 710.3
25 |13-2+203- 3+2-1-10 | 16+ 12 9 7.7--13 18 6 3 4 71 90,5
26 | 1- 20 1+ 0+ 20 1+ 1o 1+ | 100 3 i g 2 T 5 4 5 38 5(0.2
27 | 0+ 1+ 0+ 1o 2- 1+ 1- 3- o+ 2o I8 2 4 6 5 3 12 39 510,2
28 | 2- 1o 0+ 1+ 2- 201-1- o+ 6 407l 5 6 7 '3 3 36 40,2
29 [ 14 2- 2- 1+ 202- 1o 1+ | 120 5 6 6 5 T 267 . 4-5 44| 60,2
30| 2-2+ 103- 302+2-2- | 16+ 6 9 4 12 15 9 6 6 67 8 10,5




i2

TABLE 4

DAILY AVERAGE RANGES Ap,

PLANETARY THREE-HOUR-INDICES Kp,
AND PLANETARY DAILY

Part B

EQUIVALENT RANGES ap,
CHARACTER FIGURES Cp.

Kp Sum May 1980 ] ap Sum |- Ap| Cp
1]|30201-1+ 3-3- 2+ 1o 16 - 15 7 3 5 12 12 9 4 67 8 (0.5
2|1+1o1+ 10 lol+ 1o01- 9- 5 4 5 4 4 5 4 3 34 410,1
3 )10+1-1o1lo 1-1-0+10 6- 2 3 4 4 3 3 2 4 25 3 10,1
4 [0+2-1-1+ 202-1- 0+ 9- 2 6 3 5 7 6 3 2 34 410,1
50+1-2-2- 2+2+203- | 14- 2 3 6 6 5 8 7 54 710.3
6 ]13-3-3-3- 302+3-3- | 21+ 12 12 12 12 15 9 12 12 96 |12 0.7
7]10+1-202- 2-3- 4020 | 150 2 3 7 6 6 12 .27 7 701 9]0.5
8 30302-1- 1+1-102- 130 15 15 ] 3 5 3 4 6 57 710.4
9 |30 30 2+ 3+ 302+5- 40 | 26- 15 15 9 18 15 9 39 27 14718 [ 1,0
10| 3+ 1+ 1+ 2- 1+ 1+ 2+ 2+ | 150 18 5 5 6 43 5 9 9 62 8 10,4
11 | 4- 20 4- 40 4+ 4+ 6o 6o | 340 | 22 7 22 27 |32 32 80 80 | 30238 |1.4
12 | 5- 50 4- 3+ 3-3-3030 | 280 |39 48 22 18 12 12 . 15 16 181 )23 [1.1
13 | 2+ 3- 3-2- 1- 203050 | 200 9 12 12 6 3 7 15 48 112 ( 14 ] 0.8
14 | 4+ 4- 2+ 20 2+ 30 4+ 2+ | 24+ 32 22 9 7 9 15 32 9 135117 ]0.9
15 |1+ 20 3- 10 1+ 1-1- 2- 11+ 5 T 12 4 B] 3 3 6 45 610.3
16 | 1o 1+ 1+ 1o 0+ 0+ 0+ Oo 6- 4 5 5 4 2 2 2 0 24 2]0.1
17 |00 0+ 0+ 1- 1-1- 1o 2- 5+ 0 2 2 3 3 3 4 6 23 3101
18 | 0o 0+ 1- 2- 1o 20 1+ 1- 8- 0 2 3 6 4 T 5 3 30 410.1
19 |0+ 1- 2- 20 303- 2+ 2- 14+ 2 3 6 7 15 12 9 6 60 810.4

20 | 20 1+ 2- lo 1+ lo lo O+ 10- 7 ] 6 4 o 4 -1 2 37 510.2
21 [ 0+ Oo lo lo 1o lo 1+ 20 8- 2 0 4 4 4 4 5 7 30 410.1
22 | 1o 2- 20 2- 2+ 2+ 1+ 1o 13+ 4 & 1 6 9 9 5 4 50 610.3
23 | 2+ 20 10 2- 4+ 30 20 2- 180 9 7 4 6 32 15 T 6 86| 11 | 0.6
24 [ 20 1o 10 2+ 3- 30 40 4- 20- T 4 4 9 12535 27 22 100 12 | 0.7
25 | 30 30 50 6+ 6- 4- 1+ 2+ 30+ 15 15 48 94 67 22 5 9 275 34| 1.4
26 [3- 10 2-3- lo1l- 1+ 3- 14- 12 4 6 .12 4 3 5 12 58 710.4
27 (1o 1+ 1-1- 1- 10 1- 0o 6o 4 5 3 3 3 4 3 0 25 3]10.1
28 | 1+ 1+ 1- 2- 1+ 1+ 1- O+ 9- 5 5 3 6 5 5 3 2 34 410.1
29 | 0+ 1- 10 1- lo 1+ 3+ 2- 100 2 3 4 3 4 5 18 6 45 610.3
30 [3- 203020 2+3-3-2- 190 12 T 15 7 9 12 12 6 80 10| 0.6
31 |3-3-2+ 2+ 3- 4- 2+ 5- 23+ 12 12 9 9 12 22 9 39 124) 16 | 0.9

Kp Sum | Jun 1980 l ap Sum| Ap| Cp
1]303+4-5- 3+ 4- 3+ 4- 29- 15 18 22 39 18 22 18 22 174 22| 1.1
2|3+ 1+ 1o 20 1+ 1o 1o 20 | 130 18 5 4 7 5 4 4 7 54 71]10.3
3]13-102-2+ 3+203-20 | 18- 12 4 6 9 18 ¥ 12 7 75 91 0.5
4|1o1-202- 1+ 201-2- | 1lo 4 3 7 6 5 7 8 6 41 510.2
5|1 1-0+1+2- 1-1-1-10 7o 3 2 b] 6 3 3 3 4 29 410.1
6| 1lo 1o 1o 2+ 3+ 4+ 3+ 5- 2lo 4 4 4 9 18 32 18 39 128 | 16 | 0.9
7| 4-3+ 304- 4+ 4+ 5- 5- 32- 22. 18 15 22 32 32 39 39 219] 27 1.2
8|5+ 40 4- 3+ 4+ 3-3-2- 28- 56 27 22 -18 32 12 12 6 1851 23 | 1.1
9| 201+ 1+ 3+ 3- 2+ 305- 21- 7 5 5 18 12 9 .15 39 110 14 ( 0.8
10 | 4+ 4- 40 4- 4+ 50 50 4+ 34+ 32 22 27 22 32 48 48 32 263 | 33 | 1.3

11 [ 3+ 3+ 6- 50 6+ 6- 60 60 | 41+ 18 18 67 48 94 67 80 80 472159 1.7
12 [ 5- 4- 4- 40 4- 40 5- 5+ | 34- 39- /22 22- .27 |.22; 2% 49 56 254132 ]1.,3
13 | 4+ 40 40 3+ 30 405- 4+ | 32- a2 .27, 27-18 15 27 39 32 217| 27 | 1.2
14 | 3+ 1+ 2- 1+ 3-3-2+3- | 180 18 5 6 B 12 12 g 12 791 10| 0.6
15| 102-1-1- 1+ 2-2-10 | 10- 4 6 3 3 5 6 6 4 37| 50,2
16 | lo 1+ 1+ 2- 30 4- 2+ 20 16+ 4 5 5 6 15 22 9 7 73 9(0.5
17]1- 1+ 0+ 1- 0+ 0+ 0+ 1o 50 3 5 2 3 2 2 2 4 23 3 (0.1
18] 0+ 1-1-1- 1-101- 1+ 6o 2 3 3 3 3 4 3 5 26 3(0.1
19| 0+ 2- 2- 10 2-3-4- 20 15- 2 6 6 4 & 12 22 7 65 8(0.4
20| 1- 1+ 1+ 1+ 20 2+ 20 lo 120 3 5 5 5 7 9 7 4 45 6(0.3
21| 1+ 1+ 1o 20 2- 3- 1+ 1+ 13- 5 5 4 T 6 12 5 5 49 610.3
22 | 201+ 1o 1o 2- 20 20 2+ 13+ 7 5 4 4 6 T 7 9 49 610.3
23 | 20 1+ lo lo 2+ 2- 2- 1+ 12+ 7 5 4 -4 9 6 6 5 46 610.3
24 | 4-3-303- 3-202+30 | 220 22- 12 15 12 12 T 9 15 104 ) 13 | 0.7
25 ('3- 2+ 20 1o 2- 1+3-3- 16+ 12 9 7 4 6 5 12 12 67 810.5
26 | 3+ 2- 2- 20 403+ 4+ 2+ 23- 18 6 6 7 27 18 32 9 1231151 0.9
27| 1+ 0+ 1- 0+ 1- 0+ 0+ 1- 5- 5 2 3 2 3 2 2 3 22 310.0
28| 1+1-1-1- lo1-0+1- 6o 5 3 3 3 4 3 2 3 26 30,1
29| lo 1o 1o 1+ 1o 1o 1o 2+ | 10- 4 4 4 5 4 4 4 9 38| 5]0.2
30| 3- 1+ 1+ 20 3- 2+ 2- 20 | 160 12 5 5 7 12 9 6 7 63 810.4




Part B 13

TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES ap,
DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.

Kp Sum Jul 1980 ap Sum | Ap| Cp
1201+ 1+ 10 lolo1-2- | 100 TissE. B 4 4 4 3 6 38| 5 |0.2
2 |1-0+0+ 1+ 0+ 1- 1+ 1o 6o 3 2t 2 5 2 3 5 4 26 | 3 (0.1
3]1-1+102- 1+ 1o 0+ lo 8+ 3 5 4 6 5 4 2 4 33 4 (0.1
4 |0o1l-2-2+ 3-30 1+ 20 14- 0 3 6 9 12 15 5 T 57 710.4
5|3-403-3- 3+3+3+2- 24- 128275120512 13 18 18 6 123 |15 | 0.9
6 | 20 1+ 1o 30 30 3- 2+ 30 18+ 7 5 4 15 15 12 B 15 82 | 10 (0.6
7|2+ 203+ 4- 3-3-3-2+ | 22- 9 7318522 1232 <12 9 101 | 13 | 0,7
8 |40 2+ 2- 2+ 2-304-30 | 22- 27 9 6 9 6 15 22 15 109 | 14 | 0.8
9|83-3-2+2+ 2-1+ 201- 16- 12 12 9 9 6 5 T 3 63 8 10,4

10 | 0+ 1o 0o 10 1+ 1+ 2- 1o 8- 2 4 0 4 5 5 6 4 30| 40,1
11 | 20 20 10 2- 40 202+ 3- [ 18- 7 To, 44 .6 27 T 9 12 79110 | 0.6
12 [ 20 1o 1o 1o 1- 2+ lo 1+ [ 10+ 7 4 4 4 3 9 4 5 40 5 (0.2
13 | 2+ 2+ 2+ 10 2+ 4- 2- 1o 17- 9 9 9 4 9 22 6 4 72 9 10.5
14 | 2+ 2- 1+ 2+ 2+ 20 30 2+ 17+ 9 6 5 9 9 (e ) 9 69 9 10,5
15| 2+ 2+ 10 2- lo 2- 1o 20 130 9 9 4 6 4 6 4 7 49 6 10.3
16 [ 2- 1o 1+ 20 2- 2- 1+ 20 13- 6 4 5 7 6 6 5 7 46 6 |10.3
17| 20 2- 2- 10 1o 1o 3- 2+ 13+ 7 6 6 4 4 4 12 9 52 6 ]10.3
18 | 3020 1+ 2- 203- 60 7- 25+ 15 7 5 6 T 126807100 243 [ 30 [ 1.3
19 | 5+ 40 3- 1o 2+ 2+ 1+ 2- 21- 5627y 12 4 9 9 5 6 128 | 16 [ 0.9
20| 2- 1+ 1+ 1- 3+ 3+ 3- 2- 160 6 i 5 3 18 18 12 6 3 9 10.5
21 | 303- 20 1o 403+ 3-30 | 22- 15 12 7 4 27 18 -:127x15 110| 14 [ 0,8
22| 1o1-1- 0+ 0+ 2- 1030 9- 4 3 3 2 2 6 4 15 39 51]0,2
23| 1+ 0+ 0+ 1o 1+ 2- 1o 20 90 5 2 2 4 5 6 4 7 35 4 (0,2
24 | 10 20 1- 0+ 2+ 1+ 30 2+ | 130 4 T w3 2 9. 7<56.- 15 9 54 71(0.3
25| 1o 14 lo 4- 5- 6-6+ 70 | 31- 4 5 4 22 39 67 94 132 367 | 46 | 1.5
26 | 6o 4- 2+ 3+ 5- 3+ 3- 20 | 280 80 22 9 18 39 18- 12 7 205 |26 | 1.2
27| 3+ 3+ 30 3+ 2+ 2+ 3- 3+ | 24- 185 18 15% .18 9 9.-5124 18 117|115 | 0,8
28| 4- 4- 3- 3- 3+ 3+ 201+ | 23- 2222 120412 18 18 T 5 116 | 14 [ 0.8
29| 1-2- 1010 2- 2+ 2+ 2- 12+ 3 6 4 4 6 9 9 6 47 6 (0,3
30| 20 14+ 2- 1+ 202+ 2+ 3- | 16- o 5 7 9 9 12 60| 8 0.4
31| 202-202- 1+ 102- lo 12+ 7 6 7 6 5 4 6 4 45 6 10.3

Kp Sum | Aug 1980 | ap Sum| Ap| Cp
1|1o02-1+10 lo1l-1-1lo 8+ 4 6 5 4 4 3 3 4 33 4 10,1
2[0+1-1-10 2+ 203- 3+ 130 2 3 3 4 9 Tatclds 18 a8 710.4
3 | 40 3+ 40 4+ 4+ 203- 1+ | 260 201825277532 32 12 5 160 20 | 1.0
4| 2- 202+ 20 3+ 2+ 1o 0+ 150 6 7 9 7 18 9 4 2 62 810.4
5|1+ 1- 1o 14 1+ 1o 1o 1+ %0 5 3 4 5 5 4 4 5 35| 4/0.2
6 | 40 30 20 3- 5- 3+ 4+ 30 270 27 15 78,12 39 18 32 15 165] 21 | 1,1
712+3-2+3- 202-3-30 19+ 312 o 12 7 6 12 15 82| 10| 0.6
8[2-100+1- lolo1l- 20 8+ 6 4 2 3 4 4 3 7 33 4101
9|1+ lo 1o 2- 3- 3+ 30 2+ 16+ 5 4 4 6 12:518+%15H 9 73 910.5

10 | 2+ 30 30 20 2+ 2+ 2- 10| 18- 9 .15 ° 15 7 9 9 6 4 7 9]0,5
11 [ 1+ 2- 20 1+ 1o 20 30 30 15+ 5 6 i 5 4 7 15 15 64 8(0.4
12 | 4+ 2020 1- 1+ 1o 1+ 1+ | 140 | 32 7 i} 3 5 4 5 5 68 8]0.5
13| 2-10 10 1o 20 20 1+ 20 120 6 4 4 4 7 T 5 7 44 60,2
14 | 1o 0+ 20 20 20 2+ 2- lo | 12+ 4 2 7 7 7 9 1Lg 4 46| 6 0.3
15| 2-20102- 201+ 1o 1- 11+ 6 7 4 6 7 5 4 3 42 5]0.2
16 | 1o 1o 1+ 1+ 5+ 6+ 40 3- 230 4 4 5 5 56 94 27 12 207| 26 | 1.2
17 | 1+ 10 2- 2+ 3- 20 4- 3+ | 180 5 4:° 6 9 12 7 .22 18 83| 10| 0.6
18 | 30 3+ 40 50 2+ 20 2- 30| 24+ 15 18 27 48 9 7.5 6. 185 145 18 | 1.0
19 | 40 2+ 20'3+ 50 6- 40 4- 300 27 9 7 18 48 67 27 22 2251 28 | 1,2
20 | 24+ 1+ 1- 3- 2+ 3- 4- 3- 18+ 9 5 312 g 12 22 12 84 10| 0.6
21 |303-3-2- 1+ 1o lolo| 14+ 155127 +12 6 5 4 4 4 62 80,4
22 | 1+ 2+ 24 2+ 2+ 2+ 30 3+ 19+ 5 9 9 9 9 9. 515 18 83] 10 ] 0.6
23 | 2+ 1o 1o 20 1+ 1-1- 0+ 9+ 9 4 4 7 5 3 3 "2 37 50,2
24 | 202-101- 1+ 1o lo 0+ %0 28 4 3 5 4 4 2 35| 4/0.2
25| 0+ 1- 0+ 1- 1+ 1+ 1o 3+ %0 2 3 2 3 5 5 4 18 42 510,2
26 | 40 3+ 20 2- 2+ 1+ 203+ | 200 | 27 18 T 6 9. 48 7118 971 12 ] 0.7
27 | 3+ 3+ 4- 50 5- 30 30 1+ 27+ 18: 18: 22. 48 39 15 15 5 180 22 | 1.1
28 | 20 2- 1+ 1o 1- 1+ 0+ O+ 9- 7 6 5 4 3 5 2 2 34 410,1
29 | 0+ 0+ 0o 0+ 0+ lo 2+ 30 8- 2 2 0 2 2 4 9 15 36 40,2
30 [ 20 2+ 2- 14+ 1+ 2+ 2- lo | 14- 7 9 8 5 5 9 6 4 51 61 0.3
31|3-2+2+2- 2-1-1+20| 15- 12 9 9 6 6 3 5 7 57 710.4




14 Part B

TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES ap,
DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.

Kp Sum | Sep 1980 | ap Sum| Ap| Cp
1]3+2+3-1o lol+1-1o | 13+ (18 9 12 4 4 5 3 4 59| 7]0.4
2(2-2-1o1o 1+ 1- 0+ 1+ 90 6 6 4 4 5 3 2 5 35 410.2
3|0+ 00 1+ 20 30 403+ 4- | 18- 2 0 5 17|15 27 18 22 96| 12 | 0.7
4|4+ 30201+ 202+3-20| 20- (32 15 7 5 7 9% 12 7 94112 | 0,7
52+ 3-2-2- 2030303- 190 9 12 6 6 7 15 15 12 82|10 | 0.6
6 |20 20202- 3-3+ 1lo3- 17+ 7 1 7 6 12 18 4 12 73 90,5
7T]1303- 102+ 1+2- 203+ | 17+ 15 12 4 9 5 6 7 18 76110 ]0,5
8 |3+2-1+2+ 243-101+ | 160 (18 6 5 9 9 12 4 5 68| 8 (0.5
912- 202+ 2+ 3+ 40 203- | 20+ 6 1 9 9 18 27 7T 12 95112 | 0.7

10 | 2+ 2- 1- 0+ 0+ lo 1o 2- %0 9 6 3 2 2 4 4 6 36 410,2
11 [ 1+ 2- 10 2- 2- 2+ 1+ 2- 13- 5 6 4 6 6 9 5 6 47 610.3
12 | 2- 2+ 4+ 2+ 4- 40 30 40 | 25+ 6 9 32 9 22 27 a5 2% 147118 | 1.0
13 | 4- 403030 403-201+ | 24- |22 27 15 15 | 27 12 7 5 | 130( 16 (0.9
14 | 2+ 3- 1o 2+ 1+ 1- lo 4- | 150 9 12 4 9 5 3 4 22 68| 8 [0.5
15 (3-20202- 2020202+ | 17- |12 7 7 6 T, o .9 62| 8/[0.4
16 [ 1- 2- 20 2- 2- 1+ 3+ 2+ | 15- 3 6 -7 6 6 5 18 9 60| 8 (0.4
17 [3-2+3-40 3+2+2-30 | 220 |12 9 12 27 |18 9 6 15 | 10814 (0,8
18 | 1- 0+ 2+ 1+ 0+ 1- 20 1+ 90 i 2 9 5 2 3 7 5 36| 4 (0.2
19 [1- 0+ 0+ 2- 202-2-3- | llo 3 2 2 6 7 6 6 12 44| 6 (0,2
20 [3+3- 1+ 1+ 1+2-101- | 13+ |18 12 5 5 5 6 4 3 58| 7 /(0,4
21 [ 0+ 0o 0+ 0+ 1- 1- 0+ O+ 30 2 02 2 3 3 .2 2 16| 2 ]0,0
22 (00 2- 2- 2+ 4-3- 201+ | 15+ 0 6 6 9|22 12 17 8§ 67| 8 (0.5
23 [1-2- 1020 1-102-1+ | 100 3 8 4 7 3 4 6 5 38| 5 (0,2
24 [0+ 0+ 1+ 1o 1- 1+ 14 1+ 8- 2 "2 5 4 ¢ BB B 31| 4/0.1
25 [2-302-2- 1+ 2-2-10 | 14- 6 15 678 5 6 6 4 541 T710.3
26 [1-2-1+2- 2- 101+ 0+ | 10- 3 6 5 6 B 4 & 2 37] 5 (0.2
27[1-201-2- 2-203- 20| 13+ 3 7 3 6 6 -T2 -7 51| 6 (0.3
28 [201-2-1- 2+ 2+ 2- 2+ | 14- 1 .87 8 '3 9 9 6 9 521 6 (0.3
29 [ 1+ 1- 20 1+ 2- 2+ 40 20 | 15+ 5 & ".5 6 -9 27 . T 69| 9/0.5
30 [2+2- 1o 1- 0+ 1o 2+ 0+ | 10- 9 6 4 3 2 4. 9 2 391 50,2
Kp Sum | Oct 1980 | ap Sum | Ap| Cp

0o 0o 0o 1- 1+ 1o 1- lo 5- 0o 0 o0 3 5 4 3 4 19| 2 1o,

lo 1+ 2- 2- 2+ 1+ 0+ 0o | 10- 4 5 6 86 9, b 2 S0 37 50,

0o 0o 1- 1o 1- 20 20 30 9+ 0 0 3 4 3 -7 7 15 39 510,

30 4+ 3+ 3+ 4050404- | 31- | 15 32 18 18 | 27 48 27 22 | 20726 "

5- 4+ 403+ 4-303-3-| 28+ |39 32 27 18 |22 15 12 12 | 177|22 |1,

3o 3+ 4- 4- 203- 2+ 20 | 23- 15 18 22 22 7 12 9 i 112 | 14
4-303- 2+ 3+ 202+2-| 210 | 22 15 12 9 18 7 9 6 98 | 12
2-3-302- 3-303+30 | 210 6 12 15 6 12 15 18 15 99 | 12
4- 3- 4- 3+ 2+ 30 4- 20 | 24+ 22 12 22 18 9 15 22 T 127 | 16
303- 202+ 3-4-3+60 | 26- 15 12 T 9 12 22 18 80 175 | 22

5- 6- 6o 5+ 50 2+ 2+ 2+ | 34- 39 67 80 56 48 9 9 317 | 40
2-3-3+ 1+ 3+ 2+3-20 | 19+ 6 12 18 5 18
lo lo 20 2- 20 1+ 1+ 1+ 12- 4 4 7 6 7
2-2-202- 1+ 304030 | 18+ 6 6 7 6
3+ 4- 4- 3+ 2+ 202+ 3- | 23+ 18 22. 22 18

5

9

2+ 1-1- 0+ 0+ 0+ 1-1- 6o g 3 3 2 2
0o 1+ 2- 2- 2-102- 20| 1lo 0 5 6 6 6
9

9

4

5 5 43 5
27 15 87| 11
9 12 117 | 15

27| 3
6 T 40| 5
32 1 170 | 21
18 15 88 [ 11
2 5 32| 4

3+ 4+ 4+ 4- 2+ 3+ 4+ 20 | 28- 1| 18 32 32 22
202- 2+ 3- 24 3-3+ 30| 200 7 6 9 12
1+ 2- 0+ 1o lo lo 0+ 1+ 8o 5 6 2 4

—
W RO N =W L
W
w

[ o I e S PP SR
CWWE-1] VWK = OWE-10 U W

HOO0OO0OO00O HOHFDO COHOD OO000- HODO0O0 HHOOO
WO~ OOk PO ODODND N =OJ=0 =NNDNO

21 | 1+ 2+ 20 20 2+ 2+ 20 2- | 160 5 9 7 7 9 9 7 6 59 7 2
22 [2- 3+ 3- 4- 3+3-5-5+| 27+ 6 18 12 22 18 12 39 56 183 | 23 i
23 | 3+ 4+ 6- 6- Bo 4+ 5-30 | 370 18 32 67 67 80 32 39 15 350 | 44 ¢
24 [ 3- 2+ 20 30 4- 20 3+ 3+ | 22+ 12 9 7 15 22 7 18 18 108 | 14 i
25 | 40 2+ 40 4- 3+ 40 40 4+ | 30- 21 9 27 22 18 27 27 32 189 | 24 .
26 | 4030 4030 2-2-1+0+ | 19 | 27 15 27 15 6 6 5 2 103 | 13 .
27 10+ 1- 1o01- 1-1- 1+ 0+ 6- 2 3 4 3 3 3 5 2 25 3 G
28 | 0o Oo 0+ 0+ O+ O+ 1- 1- 3- 0 0 2 2 2 2 3 3 14 2 .
29 |1- 0o 1- 0+ 1- 1o 1+ 1- 5+ 3 0 3 2 3 4 5 3 23 3 .
30 | 20 30 3- 1+ 0+ 30 20 3+ | 18- 7 15 12 5 2 15 7 18 81|10 .
31 | 3+ 3+ 40 3+ 5+ 50 40 40 | 32+ 18 18 27 18 56 48 27 27 239 | 30 .
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TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES ap,
DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.

Kp Sum Nov 1980 | ap Sum | Ap| Cp
1|303+4-4- 3+4-2-2- | 240 15 18 22 22 18 22 6 6 129 |16 (0,9
212-302-3- 3-4-3-1+ | 19+ 6 15 6 12 12 22 12 5 90 |11 (0.6
3[1-1+2-2- 201+ 1+ 10 | 110 3 5 6 6 7 5 5 4 41 5 (0,2
4|1-303-5- 2+ 202+ 1o | 19- 3715 12 39 9 7 9 4 98 |12 (0.7
5|20 1+ 1+ 1+ 2-1- 1+ 1o | 11- i 5 5 5 6 3 5 4 40 | 5 (0.2
6|0+ 2-1+2- 2- 20202+ | 130 2 6 5 6 6 1 7 9 48 6 |0.3
7(3-201l01lo 1+ 101020 | 120 12 7 4 4 5 4 4 7 47 6 (0.3
8|20 1+ 1o 1+ 2+ 1+ 20 1+ | 13- 7 B 4 5 9 5 7. 5 47 6 0.3
9|1+ 20 10 30 3-302- 1+ | 160 5 ki 4 15 12 15 6 5 69 9 [0.5

10 | 2+ 3+ 30 4- 4-2- 1+ 3- | 22- 9 18 15 -22 22 6 5 12 109 |14 (0.8
11 | 3+ 3+ 40 40 303+ 5- 40 | 30- 18 18 27 <27 15% 18 39" =27 189 |24 |1.1
12 [ 40 3- 3- 30 2+ 1+ 2- 20 | 20- 2712 12 ~15 9 5 6 7 93 |12 |0.7
13 [ 3- 1- 1+ 1+ 10 1o 2+ 20 | 12+ 12 3 5 5 4 4 9 7 49 6 0.3
14 [ 2- 1+ 10 30 3+ 303-2- | 18- 6 5 4 15 18 15 . 12 6 81 (10 |0.6
15 | 4- 40 5- 4- 3+ 3+ 3- 4- | 290 22 27 39 .22 18 18 12 22 180 {22 |1.1
16 | 3+ 3+ 30 3+ 3+ 302+ 30 | 25- 18(E, 1815918 18 15 9 15 126 |16 |0.9
17| 3- 103- 2+ 2+ 20303+ | 19+ 12 4 12 9 9 T.086 w18 86 |11 |0.6
18 | 303-3- 4- 3+ 4-3-3+ | 250 15 s 127 120 w22 18 °z22012 18 131 |16 (0.9
19 | 3+ 3+ 2+ 3+ 4-4-3030 | 26- 18 18 9 18 22 7422 715,515 137 (17 0.9
20 | 2+ 30 4- 3- 3+ 40 40 2+ | 25+ 9822 212 18 27 27 ) 139 (17 0.9
21 | 20 40 4- 3- 1+ 2- 203+ | 21- o i S PO 5 6 a8 104 {13 |0.7
22 | 3- 2+ 2+ 20 2- 2- 1+ 20 | 160 12 9 9 7 6 6 5 7 61 8 |0.4
23 | 2+ 3-2-1- 0+3-4-3- | 17- 9 12 6 3 28120 23 .12 78 [10 |0.5
24 | 30 3+ 30 20 2- 202+ 3+ | 21- 15 18 15 7 6 7 9 18 95 (12 |0.7
25 | 30 3+ 3+ 2+ 3+ 30 3+ 3+ | 250 16 18 118 9 18 15 18 18 129 |16 (0.9
26 | 40 4+ 4- 40 4+ 3-3- 20 | 28- 2732 22427 g2 7126712 1 171 |21 (1.1
27 | 40 30 4- 30 304-4-30 | 270 |27 15 22 15 15 22, 22715 153 |19 1.0
28 | 5- 4- 40 4+ 4-3-2+3+ | 29- 39 22 27 32 22512 9 18 181 |23 [1.1
29 | 30 3+ 40 30 3020303+ | 25- 15 18 27 15 15 7 15 18 130 (16 |0.9
30| 5-3+3-3- 2+ 404+ 5- | 29- 39 118 12 . 12 8 27 32 139 188 (24 |1.1

Kp Sum | Dec 1980 I ap Sum | Ap | Cp
1|50503+20 3-1+2-1+ | 22+ |48 48 18 7 (12 5 6 5 | 149 |19 |1,
2|1+ 1o1- 20 2+ 2- 2+ 30 | 14+ 5 4 3 1 9 6 9 15 58 7 .
3|3+4-4-4- 3040403+ | 29- |18 22 22 22 | 15 27 27 18 | 171 |21 |(1,
4|2+4-2+20 20101-2-] 16- 929 2 ads . Y EARSE S R 67 | 8 |0,
5|2-2-0+0+ 0+ 100+ 1o 7- 6 6 2 2 2 4 2 4 28 4
6|1-101-1- 1- 1+ 1+ 0+ 7- 3 4 3 3 3 5 5 2 28 4 5
712-1+2-20 1+1-2-20 | 12+ 6 5 6 7 5 3 6 7 45 6 .
8|2+ 302+ 10 1-2-2+30 | 16+ 9 15 9 4 3 6 9 15 70 9 .
9 20203-20 2- 30203+ 19- T T - 12 7 6 15 12518 79 |10 .

10 | 3+ 4- 2+ 24+ 20 1+ 20 2- 19- 18 22 9 9 T 5 7 6 83 |10 :
11 | 2- 2- 1+ 3+ 30 3+ 4+ 4+ | 230 6 6 .5 18 | 15 18 32 '32.| 132 |18 (0.
12 | 5- 4-3- 2+ 1+ 1+ 3+ 30 | 22+ 39 22 12 9 5 5 18 15 125 |16 N
13 [ 1- 1+ 1+ 3- 20 1+ 1- 1+ 11+ 3 5 5 12 7 5 3 5 45 6 A
14 | 1o 0+ 0+ 3- 2+ 30 3- 2+ 15- 4 2 2 12 9 15 12 9 65 8 .
15 | 3- 3+ 2+ 3- 20 2+ 20 2+ | 20- 12 18 9 12 i, 9 .
16 | 30 3- 2+ 3+ 4- 4+ 3+ 1+ | 240 15 212 9 18 22 32 18 5 131 |16
171+ 2- 10 0+ 1- 202+ 1- 100 5 6 4 2 3 7 9 3 39 5
18 | 1+ 2- 40 3+ 2+ 40303- | 22+ 5 6 27 18 9 27 i15 12 | 119 |15

179 132 39 | 631 |79

-
=3
N
-3
[
©
]
(-]
—
34
'S

19 [ 3+ 505- 4- T+ 8- To5- | 43+

-3
w
=]
w
—
(=]
CO0CO0O00 OCO00= =~O00 OO0 QOO0 OO
LU HOW BRONDOIN —OON®® Db WOW DO UW - U= RO

20 | 40 4- 40 3- 303+ 4+ 30| 280 |27 22 27 12 15 18 32 15 168 |21

21 | 405-5-3+ 3-304+40 | 31- |27 39 39 18 12 15 32 27 | 209 (26 3
22 | 30303+ 3- 2020202-| 20- 15 15 18 12 T 7 1 6 87 (11 .
23 | 1+ 2- 10 2+ 1+ 1o 2- 1o | 11+ 5 6 4 9 5 4 6 4 43 5 s
24 [ 1- 0+ 0+ 1- 1-1-1-0+ 4+ 3 £33 3 3 3 8 21 3 s
25 | lo2+2- 2- 2+ 1+ 1- 3+ 14+ 4 9 6 6 9 5 3 18 60 8 ,
26 | 20 20 1+ 2- 2+ 2- 0+ 1- 120 7 7 5 6 9 6 2 3 45 6 iy
27| 1-3-3+4- 3- 1+ 2- 1+ 17+ 3 12 18 22 12 5 6 5 83 |10 5
28| 1-1-1+ 1o 201- 100+ 8- 3 3 5 4 7 3 4 2 31 4 .
29| 1-20 1+ 2- 30 2+ 2+ 30 16+ 3 7 5 6 15 9 9 15 69 9 3
30| 303-404- 3-1-102- 19+ 15 12 27 22 12 3 4 6 101 |13 .
31| 4-3+3- 1+ 2- 3+ 4- 3+ 230 22 18 12 5 6 18 22 18 121 |15 :




16- Part B

TABLE 5 FREQUENCIES OF Kp INDICES, 1980

Kp Jan Feb Mar | Apr May Jun Jul Aug Sep Oct Nov Dec
0° 7 6 11 1 5 0 2 1 3 10 0 0
+ 1 19 23 11 17 12 10 14 18 15 2 13
- 25 22 31 22 29 24 12 17 21 18 5 25
lo 28 31 37 29 32 29 38 39 21 12 13 15
+ 21 20 30 22 27 29 27 31 29 16 23 27
- 23 18 26 30 24 21 31 21 42 20 20 26
20 23 22 21 21 19 21 25 30 28 22 21 23
+ 25 18 22 16 22 13 32 27 26 21 20 24
- 19 17 9 23 26 18 22 15 18 18 28 18
3o 17 19 14 15 17 7 13 15 10 19 30 18
+ 12 18 6 16 4 16 15 14 9 25 32 21
- 9 5 8 7 7 14 7 4 5 15 22 13
40 2 2 5 9 4 8 5 8 8 13 14 9
+ 12 5 3 4 5 10 E 4 2 8 4 5
- 2 2 1 6 3 8 2 2 4 6 5
50 4 2 i 5 3 3 ' 3 3 3
+ 2 1 ‘ 2 : 2 1 1 3 g
- 3 1 1 1 2 1 1 3 i
6o 1 2 2 2 " 3 i
+ . 1 1 1 1 .
= . 1 !
70 1 1 1
+ 1
- I
8o
%
%

248 232 248 240 248 240 248 248 240 248 240 248

TABLE 6 MONTHLY AVERAGES OF Ap AND Cp, 1980
Jan Feb Mar | Apr May Jun| Jul Aug Sep| Oct Nov Dec Year

Ap 10 11 8 11 10 13 11 10 8 14 13 13 11.1
Cp 0.51 0.51 0.35( 0,56 0.48 0.,59]0.,53 0,50 0,42| 0,65 0,71 0,60 0.53




TABLE 7

LIST OF MAGNETIC STORMS,

1980

Gives consecutive sequences of three-hour-intervals (Eighths E of the

Greenwich day) in which at least one Kp reached or surpassed 7+, and

no Kp was smaller than 5-.

Beginning s.c. Duration Number of Eighths with Kp=
d. GMT Eighths 7- 7o 7+| 8- Bo 8+ | 9- 90
Dec 19 ES5 19 04.56 4 A (5 : (7 - s 3P
TABLE 8 VERY QUIET INTERVALS, 1980
Kp not exceeding 1+ for at least 8 intervals
(= one day) in succession
Firsteyais oa arislaat Duration Fivat. w. 59970 1ast Duration
Eighth Eighths Eighth Eighths
Jan 06 ET 07 E6 8 Jun 17 E1 19 E1 17
08 E5 11 E1l 21 27 E1 29 E7 23
17 EB8 18 E7 8 Jul 02 E1 03 E3 11
Feb 02 Eé6 04 E2 13 Aug 01 E3 02 E4 10
04 E5 06 E1 13 04 E7 05 E8 10
11 E3 14 E1 23 24 E3 25 E7 13
29 E7 Mar 03 ES5 23 28 E3 29 E6 12
Mar 11 E6 13 E2 13 Sep 02 E3 03 E3 9
14 E7 15 EB8 10 20 E7 22 E1 11
17 E6 19 E2 13 23 Es8 24 EB8 9
23 E3 24 E2 8 30 EB8 Oct 02 E2 11
Apr 01 E2 02 E7 14 Oct 02 EB6 03 E5 8
May 01 E8 04 E1 18 16 E2 17 E2 9
16 E1 17 E7 15 26 ET 29 E8 26
20 E4 21 E7 12 Dec 05 E3 06 ES8 14
27 E1 28 E3 11 23 E8 25 EI1 10
28 E5 29 E6 10
TABLE 8a LIST OF Kp', 1980

Reduction of Kp to Kp' due to solar flare effects

Month Day Eighth Kp Kp!
Jul 01 lo 1-
Nov 08 2+ 20
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Table O Indices

n, Ks, Km, ete,

(For explanation: see page IX)
3 Kn an an An
1 3 5 710 10 13 15 14 2334 2575 12 11 12 38 32 &7 921 77 44
2 i 7 4 7 8 7 3 6 2124 2222 38 172 10 20 26 17 2. 13 i9
3 6 11 4 8 n 7 11 11 2212 1133 14 45 9 23 34 20 44 4% 29
4 8 7 7 8 8 13 10 7 3222 36342 22 1% 20 26 21 64 37 1B 26
3 & 5 4 7 9 8 8 B 2332 2223 16 11 9. 19 31 22 -25 23 20
& 6 B8 4 3 76 403 2231 4222 16 24 10 7 17 L4 i 7 13
7 0o 0o 2 2 4 4 6 8 0112 3421 0 1 4 4 e g 16 22 8
t] 7 5 4 7 3 2 2 32 2233 2233 20 11 10 1 5] 5 4 4 10
s 4 2 1 3 3 2 1 0 2120 2211 8 H] 2 & & 5 2 1 4
10 1 1 0 1 4 3 3 3 2212 3332 2 2 0 3 10 7 & 7 3
11 1 4 7 8 8 8 9 8 2122 2244 2 8 18 24 22 26 27 2§ 17
12 2 2 4 4 4 2 4 2 3132 2221 ] 4 6 4 ] K] ] S &
13 r 7 211 12 12 13 10 2233 4435 2 1% 30 46 . 58 57 48 38 40
14 8 % 4 5 4 B 4 05 3421 2523 23 12 9 12 o 2 g it 13
15 2 1 3 4 6 B 8 3 2222 0342 4 2 6 10 15 21 25 7 !
16 10 5 95 4 4 1 1 1 4323 2221 37 13 1 10 ? 3 2 2 11
17 3 511 9 0 ¢ 6 4 2231 3331 6 12 42 27 g 33 14 3] 23
18 4 2 3 2 4 2 3 4 3242 4242 ? 5 7 b+ 3 5 & 10 7
19 30 0 4 2 5 4 3 4312 2221 & 0 1] 3 S 13 10 & b
20 7 4 1 2 4 2 6 6 3222 1223 20 7 3 B jt] 5 1§ 14 (3]
21 6 2 4 2 B 4 2 4 3242 4212 14 h 2 ] 22 3 5 10 14a
22 2 0 3 4 S5 8 4 2112 4 0 & 10 1115 25 10 10
23 3 3 & 6 4 3 3 1 4253 7 7 14 135 b 7 7 2 7
24 i 0 1 5 4 7 8 3 2212 3 2 i 313 10 18 21 7 @
29 o 0o 1 7 7 5 8 7 1121 ] 0 J. 17 L 13 24 17 12
26 3 &5 @2 3 7 3 & 7 2222 5324 7 13 h & 1? § 15 20 i1
27 & & 7 7 13 13 156 14 2332 2485 14 16 19 ie &2 69 ve 78 47
28 7 B8 5 85 12 14 14 11 3211 4251 19 22 13 13 54 80 72 47 40
29 13 10 5 7?7 11 13 11 10 2322 3554 63 36 11 i@ 49 634 48 37 41
30 8 & 610 5 4 4 5 3223 4333 23 14 14 37 13 14 712 13
31 4 1 5 4 3 3 5 7 3232 2126 10 2 3 g 7 & 13 19 9
17.5
JAN, 1980
3Ks Os as As
1 5 4 & 8 10 12 14 14 2043 12 10 15 26 33 54 71 74 33
2 11 72 5 & in 7 4 7 20542 44 17 13 1é 34 17 g A 2
3 ? 11§ 10 ¢ 6B 11 11 4633 27 A2 11 35§ 27 23 483 44 42
4 g 2.9 -8 210 9 7 3322 1221 30 e 30 23 19 39 31 18 27
4 & & 5 8 9 7 8 7 2022 3232 15 135 11 24 32 17 2 12 20
6 & 8 5 4 5 5 4 3 1312 4443 14 22 12 ? 11 12 10 7 12
7 0o 1. 2 2 3 3 & 9 1233 4435 0 K ) 4 & 2 1% 30 g
3 9 4 & 9 3 3 4 3 4324 2433 27 14 15 33 & & 3 7 135
g % 41 3 3 2 1 1 3223 4222 1310 2 & & 4 2 2 &b
10 1 271 2 8 3 2 4 4222 2443 2 5 2 4 11 7 h 3 9
11 o 3 9 8 a8 9 7 1241 3432 1 7 32 23 20 23 28 %9 19
iZ 4 5 6 5 S 4 7 4 JAZ2 4533 9 11 14 1% 11 g 18 10 i2
13 2 10 12 11 1L 11 12 10 3 3323 4 36 G2 45 4% 48 58 13 Gl
14 B o &6 6 $ 6 U 4 2333 25 13 14 14 14 16 13 14 1%
15 4 3 5 6 & & 7 4 2334 8 6 13 14 14 L4 12 10 12
18 7 8 5 4 4 2 1 4 4424 3645 I3 22 13 3 3 § 3 10 13
17 6 B 12 B in 8 7 ¢ 3222 3444 15 23 52 2% 39 25 17 ] 26
1B 4 4 2 2 3 2 2 35 2222 2323 ? { 3 4 & 4 h 1 7
19 2 1 1 6 06 05 2 2122 4523 ] 2 314 7 1T 11 ] B
20 53 3 4 & & @ 8 1224 5333 13 12 7 3 ] 4 12 21 L0
21 6 2 4 2 7 53 3 & 3232 44635 16 9 ? b 17 11 716 11
22 I 1 0% 4 4 H 7 6 4342 4522 b 3 11 14 10 11 20 16 11
23 3 4 5 7 4 3 4 3 1233 2533 4 9 43 12 ? s 10 7 10
24 I 2 3 5 4 & & 4 2222 U444 b H] & 12 10 16 15 8 10
25 2 1 4 9 8 & 8 7 2232 3533 4 3 9 27 23 16 235 20 14
26 4 % 5 6 5 3 7 7 2222 2434 ? 28 11 13 13 R i 15
27 7 7 8 8B 12 13 14 13 2432 2155 19 172 21 23 60 63 78 6% 43
28 7 7 8 6 12 15 1§ 12 1124 1333 17 20 23 16 52 7?0 97 352 44
29 i3 1y 7 7 11 12 10 1% 3114 4245 66 45 17 19 47 53 A0 44 41
30 g 8 7 11 5 6 2 3 7221 2133 26 23 17 45 11 18 b S 1?
31 4 1 1 5 2 2 P 4233 3314 8 2 313 ] 5 13 20 9

18.7




R
JAN. 1980
3 Km 2 Km am Am |Am2
1 50% 772090 q0rim 14 s {ds.3 12 10 17 3t 39 42 8L 78 41 13
2' 111 7z 5 7 G 7 s he 1187 41 17 12 18 36° 170 818 20 a3
3 PLL kg 9 811 11 [23.3 20 43 10 29 3121 46 44 3L 24
4 6 8 8 @ 712 10 7 22,7 26 24 25 24 20 51 34 1@ 28 27
3 e LY R 9 7 8 8 [18.3 16 13 10 23 32 1% 23 2t 20 21
4 6 B 5 4 5 4 3 |13.7 16 23 11 8 14 13 10 7 13 13
7 05hs g2 3 4 & 8 8.7 0 2 &4 7 B 15 26 8 11
3 g 5 5 L@ I 2 3 2 |42 23 12 12 wse s B8 08 12 1
9 5 3 1 3 302 10 6.0 [ Gy A R %% 8¢ a 5 5
10 1" @58 2 L 3 2 4 6.0 CTEY S 10 2 5 8 5 7
11 i o8 8 8 4 9 8 [18.0 2 8/25 24 22 25 29 23 20 14
12 e TRl | % 305 SElialgnis T A T G R R T 9 18
13 L9 11 1t 12 12 13 10 | 26.3 328 4L 48 52 53 63 38 41 26
14 8 5 5-5 § 9 %% 8- i 24 12 11 13 1118 10 13 14 )
15 33 1§ 4 7 8 4 |13.0 o8 g AT 55 14 13 22 8 12 14
8 [0 7 5 4 4 293 |ddio LTl BRI A 12 14
17 GBS T T e L T 11 17 47 26 g 29 17 12 25 15
13 e T8 g 4 P e iy T S B 2 7 i1
19 2 0 1 5 CHBa o 7.7 .01 2eli é& 13 10 6 7 7
20 T Tl a2 5 7 |11:0 ol e L S & 5 13, 18 0] ?
21 PSR i R A ] B T e M 207 e 10 10
22 PEME L is? 5.5 ngelle o liqia 5 T ghg oo 10- 11523743 11 11
23 glamElg. 7 erg e e E ey ghiept iy D BEIe s ? ?
24 S04 Rating TR e e T i T T R YRS e || ettt 9 a
25 Bt a & 8-7 [14.0 IR el i) 21 15 24 18 14 13
24 Yy B e ot sl M B L 5 B 20 8 10 167 & 7748 3 14
27 PeEF IR B - AF 181544 0 [ 28.0 17 17 20 21 61 64 88 72 45 a1
23 Zet S SR TR T T [ 18 21 18 15 53 85 95 49 43 43
o¢ | 1310 6 70 i 1244 10| 28.7 45 40 14 1B 48 58 44 4D 41 44
30 §im7 g oA S WD 25 19 17 42 TR N 18 23
a1 Bt 105 el T 57 9.3 G o T & % 13 20 g 10
13.1
o -
FER. 1900 I e (-(\0) wl
3 Km = Km am Am |Am2
1 R RS 5 510 9 [14.0 w8 15 13 12 12 40 30 13 14
3 e PR G- A R 15 20 24 15 152 7 mge S 13 14
3 RSl e L1 o0 2 4.0 PRAT BV e L IR 4 7
4 3.3 0.6 b s B D 6.3 &Y TE B 14 S e 7 5
5 s .28 18 5.7 R e 5 = SR o 5 14
6 1A LSt S5 T80, 70 | 10947 3 42 461 640 85 87 118 18 5% 38
7 & 7 9 5. 10 410 10 |21.0 16 17 28 11 37 1% 38 34 25 19
g PRS- e R T R B T 28 32 16 40 dpiopg: g kag 27 24
¢ CH VL 7l e g5 1807 1219 23 19 24 20 28 12 20 8
10 Igel GAE ] (i T o0 6.3 PR T iR S e 4 1
11 2.0 500k & SR bk | Fod s th 2 a TR T 7 5
12 5 TR 4 0 1 2 4.7 PR o Ll TR 4 4
13 TR e A R & §riiailiges s P & g 5 13
14 411 ©13 1111 9 5 | 24.3 9/ 42 28 66 41 44 27 11 34 22
15 6 7 6 b 8 9 16 17 | 25.0 14 17 14 15 24 28 108 143 45 49
16 | 15 13 1414 11 9 9 6 | 30.3 91 62 73 74 5028 33 14 53 48
17 4" 4 5 3 6 4 4 5| 11.7 10 9 13 & 15 9 10 12 i1 17
18 o By ) & 5 8 8 |[16.7 18508 W14 17 {412 22 22 16 14
19 010 & 2 3§t Al 11 24+ 139 14 4 T T S 13 13
20 4 3 4 6 ¢ 5 2 3 |10.7 10 6 8 14 Ol WY ? 7
21 3.2 .3 4 < g Ll 9.7 A FRE s e 7 a
22 3.4 2.4 BER Bies B 9.0 PR Ui LR (I T 1 8 8
23 k2% 7 8 9 9 7 | 14.7 (R R PR 21 31 29 1% 18 14
24 4Bl g Wi s na e [ S T s o a5% a0 ol i1 14
25 4§ e g 7.8 11 12 | 14.7 10 R 7 20 26 42 52 21 19
26 | 10 7 5 9 10 7 7 & |2t.0 34 18 12 27 38 27 17 1§ 24 28
27 478 8 % 40 8 7 6 |20.7 10 26 24 32 35 21 20 25 24 23
20 758, Kb 9 & kg g 18 15 14 29 15 8 13 26 17 17
29 & A3 &6 &4 [12.3 15 10 & B 14 14 8 10 it 10

13.0




FER, 1980

3 Kn an an An
1 4 3 4 5 9 511 9 4124 1413 10 & ? 11 12 11 42 30 16
2 6 868 8B 7 7 4 3 1 0221 3211 1% 23 24 17 17 8 b 2 14
3 1 2 2 2 2 1 0 3 1413 2212 3 5 9 4 4 3 i & 4
4 2 3 & 5 2 0 1 1 3214 1221 K] 6 16 13 5 1 2 2 &

5 0o 0o 1 1 3 4 3 2 2122 3312 1 2 3 7 3 & 4 4
& 1 21213 15 15 16 7 2224 3242 2 31 54 481 5 87 116 17 58
7 S 5 B 4 10 7 10 i0 1213 1342 1213 23 10 L 17 49 36 23
3 710 7 11 1T 2 5 8 H2FT 4422 29 34 17 44 45 30 11 25 29
9 v 7 3 8 g 8 9 & 13133 4454 11 17 2% 23 25 24 13 1% 22
10 I 4 4 1 o 2 2 2 0352 2334 & 10 ? K} 1 4 3 5 3
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17 4 3 5 3 5 4 5 5 K 3 7 11 A 12 2 11 11 g
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10 3 6 95 1 n 2 2 3 2212 2543 7 14 (1 3 L L 4 & &
11 3 95 5 4 2 2. Z 2 132 3434 4 13 11 3 4 4 5 5 7
12 i 1 0 4 0 1 2 3213 327 3 3 1 5 i0 1 2 4 4
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2 R ey s e ] LAl Rt O 2l 5 ey 4
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4 s M L 7 57 5 5 | 4121 3343 R T e 18 18, 12 1 18
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10 I o4 4 6 5 2 1 2 2.0 6 9 8 14 13 4 3 S 8 9
1 5 0 1 7 & % & 2 8.7 i1 2 19 tho 8 2 4 8 3
12 00 0 0 02 4 2.3 i0 1 i i 5 9 2 3 &
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13 14 10 11 11 5 8 9 |27.0 &7 75 346 44 48 13 22 30 42 23

83 4 4 3 4 34 |1isn 21 4§ 10 & . B ES 0 10 15
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4 1 4 7 .8 LT P e ) 2333 1433 2 10 20 2§ 13 23 1% 4 155
o 2 o R S ] 9 % &2 23111 3234 o9 4] O ] 11 a1 8 ) 10
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18 4 3 5 2 t 0 0 0| 4332 2008 w7 L 4 2 00 0 1 4
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L 0 0 L 3 2 1 0 0| 1123 2221 i 0 3 7 & 3 b, 3
19 0 1 4 4 708 6 2| 2332 3243 i3 9 9 20 21 14 & 10
20 5 4 3 3 201 0 0| 4332 1221 18 & 7 4 3 1 1 5
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24 [ 10 8 9 @ 8 7 6 8 |21.7 37 24 29 27 21
25 BT 5 4 8 B |18.0 22 20 18 17 11
4] 1058 560 b 911 8 |2 30013 43 i% 35
27 2 W R | in<973q 3 5.3 123 ni g e 2
26 R ) alpe i i 2 Sy 5.3 Bisl 4700k 3
29 2o ng 4 I 3.3 PR R 5
30 ey R i 4 & 7 |13.0 LR R ) g




JUNE 1980 I

3 Kn an an An
1 8 7 11 13 11 2 210 1324 57 22 30 41 43 f4 27 30 40 37
2 8 4 3 8 4 4 4 4 2233 23 g & 23 10 B 9 16 13
3 7 4 4 9 9 7 8 4 J3223% 3222 19 8 14 28 28 18 22 15 19
4 4 2 7 5 4 7 3 5 2131 ] v 20 13 10 17 7 13 12
51 3 4 8§ 5 3 3 4 4 3233 333 7 2 12 12 Pg & 9 a8 8
4 4 2 3 8 10 12 2 14 1123 ? 4 & 21 40 58 74 30
7 11 11 10 2w ii 1% i1 137 2921 A4 44 37 35 ET 61 4%
it} 13 11 11 11 11 8 a8 4 4215 &4 4L A4 A2 43 21 14 37
4 ¢ 4 O 10 B & % 12 1232 1 14 5 11 35 24 16 52 24
10 11 11 11 11 11 13 13 13 2443 49 L4 K5 AY h7 &4 51 52
11 10 2 14 14 15 14 14 14 2113 1443 37 3L 35 81 03 73 71 83 71
12 12 10 11 11 10 10 13 32 4333 5431 H% 0 40 43 43 39 38 49 59 46
13 o112 0 ? 1L 14 12 1343 4232 47 43 5B 44 27 A4h 43 52 45
i4 io0 3 7 & g 8.7 7 2163 331z 39 7 1 156 22 2% 20 18 20
15 4 & 3 3 4 4 5 4 3347 ? 5 7 & 10 9 13 9 10
14 4 4 5 4 g4 10 &6 64 2223 35 ? 2 11 16 28 34 s 15 17
17 4 4 1 2 2 1 1 2 3321 Q i e 3 & 4 3 3 K 5
18 2 2. 4% 3 3 4 2 4 2243 4 h 3 & b ? 5 it 4
19 3 & 6 5 S 7 9 8 2221 b 34 13 13 13 20 311 22 17
20 3 4 4 & 7 7 & 3| e 6 7 14 1 18 15 7 12
21 5 4 & 7 5 8 5 9 12 ? ? 18 1225 11 12 L4
22 6 4 4 4 5 & & 7 15 io g 10 13 15 14 20 14
23 7085 4 4 5 5 4 18 13 3 10 20 12 12 ? 13
24 11 10 9% g &8 72 9 41 29 37 A2 26 22 20 27 29
25 . 7 7 7 7. G502 8 28 20 A& 18 11 13 29 24 21
28 mn & 7 7 o 2 1t 3% 13 13 18 32 12 48 24 27
27 9 2 4 2 2 & <3 2 i1 4 e 4] 4 b a ] '
24 4 3 3 3 3 4 2 3 2 & & 7 & 7 4 4 )
29 3 3 4 5 4 4 4 7 2223 7 & g il @ b 0 17 in
30 7 4 5 4 h 4 7 7 22354 20 g 12 8 ? 14 17 20 13
22.7
JUNE 19780
3 Ks Js as As
} ﬂ IQ 11 1% ¢ 8 810 LAGA 2134 26 34 500 65 32 24 14 14
g 7 } 2 4 1 2 4 5312 2233 13 & 4 ? i 3 7
3 b 3 5 7 8 4 3 4 443 3344 14 72 13 47 22 & & 12
ﬁ ? 1 4 4 1 3 1 2 4121 2233 51 2 15 3 2 2 1 4
o I 00 4 4 0o 0o 0 0 131 01213 ' ] & 1} 0 i b 3
§ 2, 4. 2 7 8 9 &6 11 2023 3543 4 2 Ho20 21 32014 43 ig
7 1? ? 9 8 ? 8 10 12 1301 1243 34 30 30 28 23 23 40 59 34
P { i0 13 10 11 v g 3 14321 04 35 48 19 h2 11 i3 7 a1
? 5 4 4 10 4 4 2 11 343 1347 11 £ § 37 14 7 28 4§ 20
in 11 10 131 1% 9 10 10 10 B242 2332 44 J4h KT 4G 27 39 19 38 39
11 Ii 11 14 i? 15 i? i} lﬁ 4§2ﬁ 0347 ol 43 80 73 88 48 &3 79 &8
1? lf w9 11 8 12 13 6322 1224 52 37 35 32 41 22 5l &3 43
pic 12 11 11 10 9 8 912 4344 3105 U1 41 4% 37 29 26 30 54 39
lj g 4 ﬁ 3 3 4 5 4 2310 1243 22 10 11 7 12 10 11 14 12
1% 2 4 3 2 i 1 1 2 3344 2342 4 10 & 5 2 K} 3 4 5
164 2 2 2 4 5 7 3 4 3331 2424 O 5 & 8 13 2 Y
¢ ‘ & 3 333 242 5 ] 0 7 ] 9
17 0 2 0 0 0o o0 o o 2510 1141 1 4 1 0 1 Ll 1 1 1
1F 0o 1 0 1 I 1 1 1 0212 1212 1] 2 1 2 2 2 2 3 2
}? 1 5 5 2 3 4 4 5 22402 1423 2 13 11 5 & 8 135 13 7
20 1 2 2 301 i 0 1312 2221 2 N 7] b 4 2 3 i 4
21 2 1 2 4 2 2 3 2 2222 1343 5 1 5 9 5 17
£l % K 222 1347 c X L b 4 7
J? f § J 1 1 1 2 4 2134 12 7 & 2 3 2 4 ? &
23 5 3 1 i} 3 1 i 2 2324 2 7 3 3 7 3 3 & 5
gé 2 ; g B ﬁ 9 2 & 2 g?&i 33 }9 21 22 148 12 13 18 1?
b b 2 2 5 & 2345 16 20 18 16 ] 4 13 16 14
26 10 & 4 4 ¢ 910 8 3411 41346 38 13 8 10 a0 28 34 20 2!
2¢ : 3 3 3423 23
?/ & 1 1 0 0o 1 o0 2 4221 0203 14 3 3 0 0 2 6 4 3
g? 4 1 0 0 0o 0o 0 o0 U211 0101 8 2 i 1 o 1 1] 1 2
27 1 9 } ? } 2 3 35 1122 2334 2 1 3 5 2 5 & 11 4
30 7 3 3 2 3 3 5 & U3A3G 23466 17 7 & B 2 7 11 16 i0




27

JULY 1980
3 Kn an an An
1 R S S L & 3 9 & |33 2538 T D (: Dy S Thge ?
2 300 179 & 1 2 4 4 | 2133 3332 G G 3 R0 8 6
3 3 ok Ao & 3 2 4 | 2132 1435 20 e € S g TV D TR Iy, 9
4 2 2 7 8 8 8 5 6 | 4142 2421 4 5 007 25 22 26 13 16 16
5 210 B8 % 1L 10 10 7 | 3332 2111 27 33 24 31 &l 37 37 .07 32
3 7 4 5 9 10 8 8 9 | 2142 3422 18 9 13 33 1% 05 227929 23
7 g & 10 10 g ¢ £ 0 | 1133 2022 22 15 37 39 24 28 24 21 26
8| 10 & 5 6 7 7 .8 & | 31212311 35 16 12 18 13 20 2& 30 22
9 o L 6 5 & 3 | 3223 2222 92 20 20 25 N 17
10 INEREn 4 5 5 8§ 4 | 3221 3232 < S DL R P b 8
11 5 8 ¢ 5 12 & 8 9 | 3332 3213 17 30Tt Bl T R A 22
12 5% 30 A A 3 ip-.g 5 | Baedad.agid 3. ok Bigaig 7 18§ 12 10
13 P idied g 7 9 5 § | 2311 3434 L o L) 18 am ke 1L 18
14 g0 Resi5o 7 & 8 8 | 34ar 232 20 10 12 26 20 146 25 24 19
15 2 A aTas 5 ooh ok 70 9383290 18 05 i, 12 % 15 10 18 13
14 R T 6 5 & 7 | 1323 2232 13w d L2 15 15 10 17 12
17 5. 54" 8% 3 ookongi 17 | 24431312 12 13 14 13 P BL 24 120 14
18 § 8, 4% 5 & 8 15 17 | 2032 2343 LA e, s 16 22 w0 133 4t
19 | 1211 B ‘4 6 7 5 & | 4432 3224 58 49 22 ¢ 15 18 1is 15 25
20 5 LAy 3 9 8 7 & | 4222 2213 Ulaag e 7, 27 28 17 L4 15
21 2 8 6 3 1010 7 9 | 2233 4311 30 25 15 6 36 35 20 28 24
22 RS | 105 4 9| 3332 3343 Ny e 21310 32 10
23 T L iR 4 & h & | 3231 2344 Yl = e g 18 10 18 10
24 Gl B s S 4 B 7| 3222 6442 & A3 -4 B 13 - 9rpeaaia 12
25 Tk AL o 1Ak 4617 [ 2243 1048 L e 47 79 110 124 54
a6 | 1410 811 12 92 8 7| 3343 334 79 34 23 44 3 o R N B 38
27 | 10 11 9 10 igip e |T1222 2331 38 45 29 3B 17 17 20 28 29
20| 11 9 8 8 210 6 4 )33 3222 Sd Ak 53 12 34 16 10 27
29 <R RSl 8 47 : 6 14 9 9 13 15 18 14 12
30 & 1R AT & 7.6 B | 3231 1312 5 EinAiNg 9 15 17 16 22 14
K3} 5 5 7 6 5 4 5 4| 3142 1322 {a e dns i 1k B o e T ) 12

19.3

JULY 1980
3 Ks gs as As
1 § = 350 0oton 2 | 3521 1314 U oty b o o B Gy Bt o L 4
2 00705 o 0 2 2| 2021 1022 TRERGTIIG S I AN IR e ]
3 334 300 0 L | 5432 1112 i) R T e e 4
4 0 0 5 & & 5 15 | 0131 3zea (o T 2N ¥ 15 %43 a gD 9
5 2. 9 Fn B 810 9 3 | 6432 2341 18 28 18 21 g h Wand 23
$ § g &3k 7 2 2423 1, =78 Tl g RN o A o 12
7 g8 7 10 10 5.5 21 21 19 40 36 1345530 43 17 22
8|12 7 4 6 7 710 7 ) 5225 55 ek 1niiE 17 18 39 32 25
¢ 7418 Feeon P 3332 19 22 15 2% BLEE L S i
10 0t o0 0 TS g 2332 (IR st 1 W S fe e e o0 2
1 5.0 33 8 4 5 7 | 4622 3335 13- 29 14580800 25 B 12 18 14
12 6 1 2 0 0 4 4 .| %201 1294 g5 it Slahe of fipt dah 587 iy 5
13 7.0 4 1 4 &-2 2 | 2452 2021 {7198 2 05 % 10 15 & 4 1t
14 FARE o 5 1 & s 7311 2312 C e et i S RS i TR 10
15 5.5 2 2 004 A | 352201222 12, 13 145 TRL UG A 4
14 PN 2 1 0 4 | 3632 2214 TR G TR 4 e K
17 3= 5 , 42 0 1 & 4 | 3522 1233 NS T e - R VT g
18 90 s 4 313 17 | 3254 4216 20 3428 06 8 & 70 137 33
i9 | 1310 7 0 2 3 2 4 | 5441 4544 &3 40- 17 1 PR s T 18
20 F-2 sad 7 5 & 1| 4423 2122 &, igrEailidy (e R R 7
21 9 8 & 4 10 % 7 7| 6853 2333 99 L9 Ak B 3630 18 17 22
29 bk e 0 2 1 5| 2422 1423 B g s i -4 13 5
23 4 0 0 1 {2 0 2| 2222 32112 (T L s e T = T Rl R 3
24 S 30 6 & | 2322 124% EE 1 R e ) & 1 14 15 7
25 2 88 810 14 16 | 2220 3237 4§ 4 30 25 40 85 113 38
25| 15 % 5 @ 9 5 5 7 | 7332 0335 93 30 13 23 30 13 12 17 29
27 910 7 8 5 4 -6 7| 4222 1324 245 34,190 126 14 = 9o gg5aNY 21
ST BT RN S 8 7 4 2| 2522 2242 26 #0477 R e 19
29 S gtk 2 3 2 4 3| 2422 1324 g rlgeihg iy R ] 7
30 P 4 3 3 6| 4322 5434 TN S S ST IS ?
31 5 5 8 5 3z 2 1 2| 3542 2233 12 12 .22 13 Foor e MRS K 10




JULY 1980
3 Km 2 Km am Am [Am2
i 5 3 3 1 2 2 1 4 7.0 12 7 A 3 5 51 3 10 & 7
2 2 0 2 2 i i 3 3 4.7 4 (] 4 4 2 2 7 b 4 bl
3 3 4 3 4 4 2 1 3 3.0 7 ] & 10 10 4 3 & 7 7
4 i 1 6 B 7 7 4 & 13.3 2 3146 21 18 19 g8 14 13 14
3 8 9 8 8 10 9 5 22.0 23 33 21 24 32 37 33 12 27 21
4 & 4 4 8 B8 & & 8B 146.7 14 9 10 24 24 18 15 23 17 23
7 g 7 10 10 2 22 _? 21.0 21 17 38 17 8 20 18 19 24 22
8 11 7 5 & 727 7 9 9 20.3 43 17 11 14 13 1?2 33 3t 24 22
¢ g 8 7 8 5 4 O 2 15.7 21 21 17 23 11 LI ] 15 15
10 1 2 0 2 I 4 3 4.0 2 5 1 4 7 7 a & b1
1 5 8 4 4 1w 5 7 8 17.0 13 23 [t} 9 39 12 17 24 13 13
i2 6 2 3 2 2 & 2 4 g.0 14 ] & 4 4 14 ] g 6 14
13 7 8 7 3 4 84 3 3 15.0 18 23 18 b 14 22 7 7 14 13
i4 7 4 4 7 6 4 &L 7 15.0 20 ¢ 10 19 1% 10 16 18 15 13
| 1 6 5 2 4 2 04 3 5 10.3 15 13 o 3 3 ? 7 13 ? 11
18 3 2 3 4 4h 4 2§ 9.7 12 3 7 10 10 it ] 5 13 ? ?
i7 4 0B 5 4 2 2 7 & 11.7 i 13 11 B 4 20 15 11 i1
13 3 & 4 4 5 & 14 17 21.3 21 14 8 ? 2 14 80 138 37 27
i¢ 12 11 & 2 4 5 3 5 16.3 &0 45 19 H] io 12 7012 21 27
20 4 3 3 2 8 7 5 4 12.0 8 & & 5 22 1?7 13 ? 11 13
21 ?2 8 & 4 i 2 7 8 20.3 30 24 135 It 37 32 19 22 23 17
22 4 3 1 1 1 4 3 3] 8.3 e 7 3 3 2 g & 22 g 12
23 4 1 1" 3 I 4 2 4 7.3 10 2 2 4 s 10 5 10 & 7
24 3 o 2 1 4 2 7 6 10.0 6 12 4 3 10 S 19 14 9 10
25 2 3 3 10 10 12 15 14 23.7 3 7 7 38 38 S0 2?3 118 45 37
24 14 9 7 10 o a8 72 7 24.0 B4 32 18 35 40 23 13 17 34 45
27 i0 10 B8 9 & 5 7 8 21.0 16 40 24 32 14 13 18 23 26 24
24 1. % 7.7 9 B8 5 3 19.7 41 31 19 20 28 2% 13 7 23 138
2% 2 b5 4 3 4 4 5 4 10,3 o1 ) 7 10 10 1% 10 9 12
30 & 4 5 4 5 5 5 7 13.7 14 g 11 Vi 12 12 11 13 12 12
31 5 O+ Z 6 4 3 3 3 12.0 13 13 20 14 e '3 7 & 11 11
1465.2
AUG, 1980
3 Km = Km am Am |Am2
1 3 & 53 3 2 2.3 3.3 6 10 1L $ 5 4 & & 7
2 1 2 2 4 6 6 7 8 |12.0 9 i K oog 14 1% 17 26 11 17
3 m 9 12 11 1 & 7 4 23.0 35 32 5140 33 15 18 a3 g1 24
4 5 5 7 & ) 6 2 1 13,7 12 14 18 14 26 14 ] 3 i3 14
1 5 2 C ] 4 5 3 3 ?.3 11 9 S 1 10 7 & 7 ] L4
& 12 9 & 8 i1 10 112 9 25.3 51 27 16 22 50 3¢ LN 3 | 35 24
7 v B B B 7 4 7 9 16.7 12 22 22 22 20 10 317 31 20 21
3 ho4 1 1 2 2 1 4 7.0 10 g 3 3 9 5 315 7 10
g 4 3 3 4 7 8 8 7 14,7 g 7 7 ¢ 20 2% 2320 1% 1%
10 & 2 10 4 4 4 4 3 15.3% 15 28 34 16 1w ? 7 148 14
|B Y 4 5 5 4 2 5 7 8 3 3 11 13 ? 4 11 13 22 12 14
i2 12 7 & 2 3 03 3 3 3 %Y 17 10 o 7 & b 7 i 13
13 5 4 2 2 4 4 2 5 ?.3 13 9 4 4 ? ? 5 13 & ]
i4 3 1 77 5 5 5 3 12.0 7 2 17 1?7 12 12 11 & il 10
15 5 & 2 4 & 4 2 1 10.0 12 14 5 10 15 ? 4 3 ? 7
14 4 4 4 4 14 14 10 7 20.3 a3 a8 i3 9 73 83 37 20 31 20
17 4 3 5 & 7 5 910 16.3 e 6 11 146 20 12 33 34 16 33
18 8 11 11 12 7 5 4 7 21.7 23 42 4% 4GS 13 13 7?12 29 23
19 10 7 5 14 11 13 10 10 295.7 40 19 12 41 43 63 39 iy 37 25
20 4 3 2 8 6 7 9 8 16.3 16 7 4 23 16 18 28 235 17 25
2 8 72 9?2 5 3 2 2 3 13.0 24 20 29 2 & 4 < 7 13 18
22 4 7 8 7 6 &6 0 B 18.0 i0 19 23 17 15 14 24 26 19 13
23 & 4 2 5 I & 1 1 7.7 15 § 5 13 & 2 3 2 7 11
24 5 & 1 2 2 2 2 2 8.0 12 14 7 4 5 4 4 4 7 5
25 1 i 1 2 I 4 2 8B 73 2 3 2 4 7 ? 5 25 7 i1
2 10 92 7 5 7 4 5 8 18.3 |\ 29 17 13 17 10 12 24 20 23
27 g 9 11 13 iz 2 9 % 24,7 25 28 446 63 a7 19 27 11 a5 24
pdt 6 5 3 3 1 4 0 0 7.3 15 12 7 7 3 7 1 1 7 11
29 1 0o 0 0O 0o i1 &4 8 9.3 2 1 4] 1 i 3 146 22 4 7
30 9 7 9 4 3 7 5 2 12.7 13 17 11 3 720 11 3 12 12
31 7 6 & 4 4 1 4 7 13.0 is 15 14 10 4] 3 8 i7 12 13
14.0




AUG. 1980 I

31

3 Kn an an An
1 3 5 4 4 4 4 2 4 2331 3233 11 ? 8 ? 2] 3 8 8
? 172 3. i 7 72410 2233 3332 3 4 é& 11 19 17 18 34 14
3 10 2 12 13 1L 7 8 5 3353 3331 35 30 57 &1 46 17 24 11 i35
4 Q & & 6 ¢ & 4 2 1121 3331 b PR [ Mt B 32 14 f b 16
3 5 3 3.5 5 5 4 4 3113 2322 12 & 7 11 11 12 % 10 10
& i2 8 8 ¢ 13 11 11 10 2142 4122 59 24 21 31 &7  H4 A3 37 42
7 &6 B B B B, 7,9 2532 3344 14 26 22 24 26 13 19 31 22
8 Lt e ) 4 4 2 & 1232 X334 11 it} 5 5 9? 8 5014 8
g & 4 KB 210 ¢ 8 2432 1233 10 13 8 13 29 34 31 24 20
10 ey & & G 4 X322 3132 17 264 32 20 14 16 13 10 19
!} LA 3.6 89 34655 4231 LT 1 R R I | & 15 23 28 15
12 13 & 6 4 e TR R | 2312 3224 63 146 14 9 i0 RO b | 9 18
13 & ook R A T4 kT 2322 3341 13 ? 5 ] 12 14 y e 7 11
lq s R R 7 LR T A 2236 4311 8 2197 22 ig 18 17 7 14
15 R -} AR TR R 1 2323 2323 13 18 7 14 17 13 b1 & 12
1§ 4 4 4 5 14 15 11 8 2223 13522 [t} { 9 11 77 70 43 24 34
17 T el B 8 & 10 11 3331 1212 11 7 s T R ) 22 1% 34 42 21
18 g 7 11 12 7 & 4 8 2231 2233 25 3L 44 54 20 14 10 26 29
19 10 7 5 11 12 14 11 11 4113 4433 34 17 13 49 54 77 A5 4é 42
20 7 A . P | 7.8 9 9 JX32 2242 19 & & 25 170 21 3% en 17
21 [ RAT ATEE e - 4 3 4 4 2123 4242 08 - 18 27" 14 L0 7 ? 3 15
?? 5 & B 7 7 .6 B % 3522 2323 11 15 21 19 19 16 24 322 20
23 & & I & g T pis 2332 2232 14 it} 7 19 i0 9 3 4 7
Qﬁ ] T ] A& 33 3332 3341 i1 12 g & 8 8 b 6 8
25 | BoEy 0 e | £ 85 4 8 3222 2335 3 3 2 & 8. 12 3 24 e}
264 m 2 &6 6 TSR P - e 4242 2123 410 28 15 14 17- 13. 1& 31 22
27 8 8 11 12 13772 40,9 3232 3232 25 2% 44 58 b4. 19 3% 12 i)
28 7 Ly 3 T I T | 1 3232 3222 17 11 g 10 5 12 2 2 a8
29 1 0 0 0O ) gt DS 10 2111 2232 2 ] 0 i 2 4 22 328 8
30 S5 & 9 4 4 8 5 4 2233 1422 13 1512 3 g 22 13 ? 13
k3] & b TS & 2. & .2 3533 5322 16 1% 20011 ] 5 10 20 13
18.3
AUG, 1980 l
3 Ks Os as As
1 D Ky B2 T s P Tl 2553 2123 b1 -8 & 4 2 1 2 4 3
2 BEE2m2and 425 0 1344 3152 0 4 14 & 10 12 .17 18 e
3 10 10 11 10 Gri b n -2 24645 2143 34 34 46 37 30 14 13 5 27
4 4. K8 D g 5 1 i 22312 3322 9 10 14 i1 21 11 2 2 10
51 4 4. 24 e B e 3222 3222 10 3 4 10 1 3 3 4 4
& 11 9. 554 2.9 10 .8 5421 3553 44 28 11 14 32- 3235 23 27
7 LA A 1R 6 4 6 % 4324 4345 11 18 21 20 1% 8 16 32 iB
3 [ TR NSt § D o o 6 4231 2225 9 7 2 2 1 1 1 14 3
9 RF 32 5 6 6 6 5431 3344 9 '3 & ) 11 16 1% 16 11
10 5 9 10 9 gy gl 3532 3231 14 29349 12 9 b1 9 5 14
11 3 4 5 4 ) B S B | 3324 1334 & g 11 it} 2 S £ O b4 >
12 2 52 ed A0 i 1. 3.2 2221 2333 56 17 7 i 3 2 2 5 12
13 5 4 1 0 3 1 D & 3321 2222 13 ? 2 1 & 2 1 9 5]
14 ¥ e A g 2R 4242 2433 b iyl k2 5 3 O 4 Z
13 5 & 2 3 5 3 1 0 2121 2321 11 14 & & 13 4 3 1 7
16 3 4 4 3 13 14 2 6 3220 2323 7 ] it} 7 &% 76 31 16 28
17 4 2 4 b b Y R 2241 4313 8 ] 2! 14 $7° 40733 27 1%
18 g 12 12 12 AT S 4453 3223 22 53 54 57 17 10 8 13 29
19 i1 20 5T ¢ 41 T 9 7442 2244 47 20 12 32 33 49 32 32 32
20 8 3 4.8 4 & 8B B 1331 2145 13 7 3" 21 18 151 23 21 15
2 g8 0 -9.9 1 = ! L 4222 2212 22502107 3L, 4L 2 2 1 12
22 4 B 8 4 & 5.78- 7 3521 3235 g 23 24 15 10 13 2% 20 17
23 4 3 2 § 1 0 0 0 3232 2011 15 7 4 11 3 0 1 1 3
24 LT R p SN 1 s et 4342 2112 13 1é 7 2 3 1 2 2 b
25 [ R B e © - R ks R 1121 2426 0 3 2 2 5 b] 20025 &
24 10 .9 - 7.5 6 4 4 B 6525 3422 37 30 18 12 15 3 g 22 19
27 g ¢ 11 13 117 2 6 A324 4422 24 30 48 6B =0 iy 190 di 34
28 [ 7 i g3 00 3422 1301 13 13 & 4 1 ) 0 [}] 3
29 0o 0 0 0 1 A (el 2000 1243 i 1] ] o 1} 2 1 17 4
a0 5 7 4 4 3 7 4 0 2542 2331 137719 10 3 & 18 3 1 10
31 7 6 & 4 3436 3412 4222 19 15 14 10 7 2 6 14 11

13.9




32 Fart #
SEF. 1980
3 Kn an an An
1 9 6 B 4 4 5 3 4 | 2332 3311 32 15 286 8 9 11 7 8 15
2 4 4 3 4 51 1 4 | 2313 2232 0 ¢ 7 8 i2 3 3 9 8
3 - L 9 11 10 10 | 1223 1332 5 02 11 20 32 46 35 40 24
4] 11 2 5 5 7 7 7 6 | 2531 3233 41 17 13 11 17 19 20 16 19
5 5 6 46 6 5 9 8 8| 2422 3331 1215 14 18 13 31 20 25 18
6 & 6 7 6 8 10 5 8 [ 3442 1331 14 16 20 15 28 35 11 22 20
7 g 7 3.7 5 6 710 25 19 & 18 2 14 18 37 19
{ 8 4 4 8 7 755 2 9 9 21 13 20 11 12 14
¢ 4 5 7 7 g 10 5 7 10 11 1% 18 32 37 13 19 20
10 7 0% 2 4 2 4 4 5 19 10 4 3 5 9 8 12 ?
11 I 8§ B % 5 7 4 7| 2321 2323 & 12 & 10 12 19 10 17 12
12 4 5 13 B 10 13 8 12 1456 8 12 42 24 37 50 22 51 33
13 710 B 10 13 B & 5 5221 28 37 286 34 83 2415 1L 10
14 5 6 30 4 3 310 3102 i3 14 7 15 g 6 7 38 14
15 7 7 6 5 & 4 8 7 2233 18 19 15 13 15 18 22 17 17
16 I % &8 5.4 ¢ 7 2 2122 3 9 15 13 13 8 31 12 14
17 7 5 712 0 9 4 9 2323 18 12 20 S@ 35 27 10 28 26
13 L1 7 4 {3 6 4| 2234 1133 303 20 1o 2 4 15 8 3
19 g1 0 6 % 5 8| 2212 1214 5 . 3% 1 14 15 11 13 22 10
20 R S A 4 4 3 2| 1322 2222 27 18 7 7 P s 4 it
21 I O TR | 2o s | R 3323 3.3 2 3 g g wouE 3
22 1 4 5 8 11 7 5 4| 2212 3221 i 9 12 21 46 17 12 B 16
23 2 3 2 4 3 3 5 4| 1123 4523 5 & 4 15 7 7 12 10 3
24 11 5% 4 2 4 4 4| 224% 3112 303 11 10 4 8 ¢ 10 7
25 4 8 5 3 4 5 & 3| 1353 3352 10 22 13 11 1 13 148 12
24 L 4 4 3 4 4 4 1| 2531 2142 3092 w0 11 w8 9 2 3
27 205 2 4 4 &6 8 8| 2212 3 4 13 5 10 10 16 214 22 12
28 5 02 4 2 7 & & Al 2009 22 13 5 .40 5 19 14 12 13 12
29 & .2 9 4 4 610 4| 4211 0. 5 13, 9 10 16 37 16 15
30 6 4 3 4 410 6 4| 2112 3 14 9 & 10 6 37 16 14 15
15,
SEF., 1780
3 Ks gs as As
1 g 6 7 1 i 1 1 1| 4332 2222 33 15 20 3 2 @3 p 10
2 5§ 4 3 1 3 0 0 3| 3333 2122 12 1 7 3 5 1 1 6 4
3 2 0 3 5 710 10 8 | 2312 2343 5 1 7 11 20 3426 2¢ 18
4111 8 6 4 54 & 4 | 8521 2444 42 24 14 @ 13 10 s 10 L7
5 5 5 & 2 5 9 8 9 | 3343 2338 12 13 15 19 13 27 24 32 19
& 2,077 od 6 B 2 B | 1120 45 18 17 26 1% 16 26 4 25
5 . ; B g é y 2 18
7 7 8 2 4 4 2 5 B | 5421 2 322 415 9 5 11 25 15
8 6 4 4 6 5 5 2 4 | 3240 239 10 1% i o120 4 % 12
? 6 6 45 7 7 9 5 & | 4223 14 16 13 19 17 28 11 15 17
i0 5 4 0 0 i B [ 13 9 1 1 24 46 5
i1 3.7 2 % 4 6 4 5 | 2332 powp 7 18 4 10 g 16
! i 5 | 2332 2222 ] ) 9 11 11
12 4 512 8 3 11 9 11 | 2344 1339 v o1z 52 25 25 43 21 44 29
13 10 8 8 11 B 4 3 | 3331 3224 30035 25 24 48 22 10 6 25
L4 8 8 3 6 2 1 1 8 | 3242 1225 25 21 7 14 5 2 3 26 13
15 6 6 6 5 6 6 4 6 | 4015 1245 15 1% 14 13 14 14 10 14 14
16 1 4 6 4 I 2 -9 7.1 2332 3411 310 15 10 3 5 28 17
{ : 2332 3 g 8 11
17 8 7 611 9 7 4 9| 3322 2244 21 19 16 41 28 18 % 27 22
18 2 1 7 4 0 2 4 4 | 2343 3434 4 3 19 10 1 4 9 8 7
19 3 1 2 4 5 4 & 7 | 3223 1335 & 2 4 10 12 (
: 2 3 0 17 9
20 ¢ 72 2 2 4 4 1 2 | 3332 2222 0020 4 05 ¢ 8 3 4 10
21 2100 2 1 1 1 | 4211 2322 4 2 1 1 4 3 2 2 2
f? 2 5 & 7 8 7 4 2 | 2322 2233 4 13 14 19 26 18 9 05 14
23 2 4 31 7 4 2 5 4 | 3123 2434 4 B 2 17 ¢ 4 11 8 7
24 1 1 3 3 2 2 2 4 | 2232 2225 2 2 7 7 4 5 5 8 S
2% 4 7 4 4 3 04 3 1| 3351 1343 0 19 9 g 7 9 7 4 9
26 2 4 5 5 2 2 0 | 2431 1220 5 10 7 13 i1 4 ;
: 3 : - : - K A 4D 7
27 3 4 03 2 2 3 5 7 | 0312 2335 7 2 & 5 5 7 12 17 ?
28 703 41 505 4 6 | 4322 2345 17 6 10 3 13 12 10 15 11
29 42 7 4 4 6 10 4 | 3322 4343 8 5 17 8 4 148 35 14 14
30 7 4 3 4 5 9 5 6 | 2333 4933 iv9 ¢ & 9 13 31 13 15 14
12.7




3 = Km Am [Am2

1 8 3 3 2 12.0 32 15 & & 5 12 t10
2 3 2 1 4 8.0 11 s 5 9 8 7 7
3 4 b 11 7 16.7 5] 1 16 28 33 21 17
4 5 4 6 5 17.3 41 21 i0 ib 13 18 21
4] & 7 4 ? 18.3 12 14 17 13 29 17 18
& & 8 9 18.0 16 16 15 21 23 1? 20
7 é 4 4 16.0 28 21 16 10 31 17 17
8 7 & 6 14.0 23 9 18 14 10 13 14
¢ ? e 9 17.7 12 14 18 24 17 18 14
10 1 1 3 7.7 14 ? 2 3 ? 7 1§
11 4 7 4 12.0 7 15 10 10 14 11 13
i2 g 11 & 22.7 8 12 25 31 47 31 26
13 120 8 :§ 21.7 29 36 29 95 8 27 24
14 Frund 20 19 13.0 1% 18 14 7 32 13 17
15 6 & & 6 16.0 16 17 13 15 18 15 13
16 1 AN U e 13.0 3 10 12 g 18 13 17
17 7 e B 4.9 20,3 19 1o 50 K31 27 24 18
18 2 1 2590 % 8.7 4 3 10 2 8 3 11
1¢ 2 5 4 B 7 9.7 G 2 10 13 19 g 10

20 § & & F D 11.3 29 19 & ? 4 11 ?

21 | s e 1) Bk

22 1 °85 & 0 7

23 2 3 1 ¢ 2

24 LR B | 2 3

23 T ] R G

28 2 4 4 4 3

27 2 5 3 4 5

24 6 3 4 6 5

2 A 216 4 &

30 4 4 3 & 10
acC

1 R |

2 73

3 1 4

4 12 14

5 11 8

b 5 8

7 10 4

] PR

9 5 8

10 g 10

11 14 6

12 ¢ 8

14 5 3

14 3 9

16 76

16 O

17 5

186 1]

1? 7

20 4

21

22

24

24 4

24 6

26 8 4

27 2 2

28 0 i

29 2 3

30 7 9

l? K




ocT., 1980
3 Kn an an An
1 o o o 2 9 2 2 4 non2 2222 0 0 0 4 12 5 3 it} 4
2 4 4 56 7 4 i 1 2222 1131 e £ 13 15 19 ® 2 2 10
3 1 B 2 2 2 5 & 10 2213 2235 2 1 4 5 4 13 15 34 10
4 £ 10 10 10 12 14 11 10 1134 44623 26 37 X4 38 7 77 47 38 A4
b 11t 2?2 11 11 3 8 8 4244 3254 49 41 32 44 47 26 25 24 37
4 7 8 910 5 8 7 7 4243 2132 8 24 33 37 13 2868 18 17 23
7 e 7 7 8 i1 7 7 8 4323 33121 29 17 20 2% 43 17 17 12 23
3 4 7 8 4 8 8 9 8 2122 2221 10 18 21 135 22 24 31 24 21
¢ g 7 9 9 6 B 9 b 2423 3213 31 i8 30 23 v 25 32 1% 2%
10 8 & & & ? 10 10 15 2340 3243 23 146 15 15 30 38§ 35 48 32
i1 11 13 15 14 15 72 &6 7 JI553 4421 w7 &4 101 74 38 17 18 17 53
i2 9 2.8 5 ¢ 8 8 7 4321 3233 i2 20 24 (12 28 23 21 19 20
13 3 3 4 4 9 4 4 4 1123 3322 ) & it} ? 13 t] B 10 ?
14 b3 5 4 4 913y 9 1152 2431 ‘1? 7013 13 10 27 oo 30 20
15 8 2 9?10 7 7 8 8 3224 2223 25 31 31 40 20 17 21 21 24
18 LI | 1. 0 o1 2 3 6221 14 3 3 1 i 3 4 & 5
17 1 3 5 4 5 4 4 4 2 7 11 14 11 9 9 14 10
18 10 10 11 10 7 7?12 4 36 37 A2 139 1?7 28 il 14 33
19 4 4 LB 7 8 10 8 10 ¢ 13 26 20 22 17 26 20
20 4 4 0 3 4 F3 3 4 { ? 1 & ? 7 7 a3 7
21 h H h 4 7 8 & 4 4312 ] 9 10 13 18 25 14 L4 14
22 4 & 8 10 10 8 14 14 2 1242 9 16 23 39 34 23 71 84 37
23 B 10 15 18 14 13 14 9 1436 3451 26 34 37 113 Ly 88 22 27 &7
24 7 L % o8 i0 & 9 13 3142 3131 17 11 13 24 34 15 30 43 24
25 it & 10 9 ? 10 10 12 1431 2334 49 15 40 31 2% 34 37 5§ 37
28 2 710 8 5 4 4 1 2438 2222 33 20 40 2% 13 10 i} 3 1?
27 i Z .2 1 2 3 3 B 2312 1221 3 b 5 2 4 7 b 0 4
28 o o0 o0 n n 1 1 3 1oL 1222 n 0 0 1 1 2 K 4 2
29 I s A | 2 2 4 3 2211 2123 4] 2 4 2 4 ] 9 & 9
30 4 b b6 4 1- ' ¥ ~& 1R 3544 2223 3 15 15 10 327 14 34 16
33 g 8 10 9 14 14 12 11 2A47 D447 2y 23 L6 B9 868 72 L3 L0 45

22.4

oCT, 1980
3 Ks s as As
1 o 0o 0 1 8 1 1 3 0nin2 0 1 0 2 11 2 3 3
2 4 4 5 6 7 3.0 0 4533 9 e 13 14 18 & 1 9
3 1 22 1 2 5 8 2221 3 2 5 5 2 5 Il 7
4 033 10 10 14 13 13 9 3622 35 68 3B 36 L4 67 4d 48
3 12 10 2 10 11 8 g8 7 59323 3. 99 372 29 37 42 21 21 33
& 7 710 9 8 & 7 08§ 4321 20 20 40 33 11 15 13 13 21
7 9 8 8 8 9 & 7 5 6213 29 22 25 24 29 14 17 13 22
R 9 8 8 3 6 & 8 9 3222 1 12 26 26 13 15 186 22 31 20
g ¢ & 9 13 & 7 9 8 4202 5337 30 16 30 41 ¢ 19 32 21 25
1 ® 7 & b 210 92 15 4321 28 18 14 14 33 36 33 23 34
11 10 13 15 14 14 5 5 7 4221 2333 47 44 93 3L 31 13 11 1% 51
12 6 9 B8 5 9 8 7 7 1232 4624 16 33 23 11 30 22 20 20 22
13 I 4 5 2 4 3 3 4 2124 4332 4 10 1t 5 10 & & t] ]
14 D o4 5 4 2 8 11 ' 2252 4332 11 10 13 g 5 26 46 29 19
15 3 10 10 10 8 5 7 & 2112 2234 2% 34 34 39 21 13 192 18 23
18 33 2 0 o o0 1 2 2020 0131 b 7 4 0 n 1 K1 b1 3
17 1 3 4 5 4 4 5 6 2121 4433 2 7 10 13 10 10 11 16 10
13 12 13 12 12 g 910 7 7332 3335 9% 70 55 53 27 29 33 19 hb
19 4 4 7 B 7 7 8 9 2323 2379 g g 17 23 18 19 26 27 19
21 4 4 1) 4 3 3 2 3 2312 2424 ? ] 1 ? 7 7 4 7 7
21 4 7 5 6 B8 8 5 6 2231 3334 8 17 11 14 21 21 12 14 15
22 S 7 9 10 i1 9 13 14 3242 2263 13 172 27 3¢9 43 33 46 B3 40
23 10 10 14 15 16 14 12 10 2232 2255 B 386 v 99 1186 71 57 35 &4
24 6 B 6 B ¢ &6 9 13 3221 23446 16 21 14 2% 33 1428 42 24
25 12 7 % i1 ? 10 10 12 121 2323 92 18 33 44 30 33 33 52 i3
26 ? 1312 8 4 3 3 1 9111 1422 33 25 52 25 8 7 & 2 20
27 0 3 3 1 1 1 4 0 1122 2342 1 b & 2 2 3 g 1 4
28 oo o o 0o 0 1 4 nonL 0234 0 0 0 1 i} 1 2 10 2
2% 3 3 2 1 2 3 5 2 2122 1333 b & 5 2 o 7 12 ] 14
30 9 F 2 3 T 2 6 11 2325 2424 11 1?2 17 & 2 32 15 44 17
31 g% 31 9 13 13 12 10 2213 2333 33 31 46 28 68 63 51 38 45

22.%




Part B

NOV. 1980

3 Kn an An
1 g8 8 910 1110 4 5 21 21 29 34 42 38 10 12 26
2 3.7 4 & g0 £ 3 720§ 14 21 47 24 7 17
3 9. =615 8 4 4 2 5 8 12 1 21 7 10 4 10
4 2 7 6 13 g = alue oA =l 9kan agn; 4 1B 14 &4 26 22 26 & 23
5 5 39 R 4 2 4 4 |4233 ifa%s o R f0 ;5 ¢ L8 a
& 2 5 4 & 506 5 6 | 3432 3133 412 10 12 o S O 1 B 12
? & 5.3 2 4 4 4 & |1323 2332 15 12 & 4% g 10 10 1% 10
8 4 3 BLE & 5 7 4 | 3122 4231 g % R ER 15 .03 .17 .8 0
g 3 5.3 7 1 9 & 4 | 2412 3221 yoin A g 99 44 9 1%
10 & 7 7 @ A1 5 4 7 | 2222 2124 15 20 17 32 44 12 9 20 21
11 8 810 10 8 9 14 10 | 3123 2123 25 26 40 34 20 40, 7% 4% 37
i2: |40 & 8% 8 5 4 6 | 3132 3314 36 16 26 29 a2 ] % 4% 21
13 P e 4 4 7 6 | 4212 4233 147 8% 1§ @ 8 20 14 1
14 $ 2 2B 9 9 7 5 | 1123 2132 750§ o 6 gy 331 17 11 16
15 9 9 11 12 10 1L B 10 | 3334 1543 28 29 45 5§ I4 41 22 34 34
16 8 9 8 L0 10 9 & 7 | 2244 3213 2% 27 23 40 39 3L 16 20 23
17 &3 75 7 7 9 9 | 2224 2233 14 7 20 12 18 17 29 28 18
14 4 5 B @9 i0 10 7 9 4242 2113 14 13 21 29 I35 36 13 30 25
19 8 6 710 10 11 10 8 | 2343 4451 22 14 18 36 308 42 35 24 29
20 5 & 10 8 10 11 12 4 | 2335 3542 13 14 35 21 34 46 56 16 30
21 510 9 6 4 85 & 9 | 3301 5213 12 36 27 14 a 13 1S 20
22 & 5 & 05 54 4 5 | 2222 2224 18 11 14 12 1% 10 ¢ 12
23 5 8te i U8 10 7 | 2420 1242 13 ai el o 2 26 39 18
24 78 0.4 5 7 6 9 | 2422 3331 18 22 21 10 11 17 14 18
25 T RO T S T I B W e P e ) 18 20 23 18 34 32 46 28
T OB R0 e Bl b Sl i ey o8 [ e ) 30 51 57 B8 AT 35
27, || Wiae s e g g 10 11§ | 2333 4464 26 25 31 40 46 27 32
23 | t1 o8 9 1r 11 9 6 10 | 3224 4513 33 47 500 27 16 14 35
2% & 810 9 10 B B 10 | 4243 4434 ag 32 35 22 21, 34 28
| 1tLo8 510 8 0 10 (1 | 2244 4342 12 35 20 721" 34 45 30
21,9
NOY. 1780
3 Ks Os as As
i g 9 10 10 10 10 6 b5 | 1222 1343 24 29 36 34 34 34 14 11 27
2 5 6 5 8 B 10 8 3 | 2413 1433 12 14 iip ban PP (ST 13
3 N2 47 R 5 4 3 92| 2043 4522 R LN AT T{0Te e ERe 7
4 0 4 6 12 9 7 6 2 | 1311 4443 0 10 14 57 29 17 14 5 13
& 4 5 4 3 4§ 505 | 2332 4242 g vifes 8 =2 9 A4 g
é &8 4 & & &% g 4435 B2 W9 1R o g R 1%
7 (S A 4 A 4 5 232 2554 22 A7 4L 8 g o el )
8 PR R S 4 7 3 | 1242 6542 8 g 5 13° 0 9 A7 5y, 9
9 5 4 5 8 9 9 4 4 | 2221 0043 SR a3 30030 08 % 17
10 8 9 6 9 11 7 4 8 | 2331 4303 26 29 25 33 47 17 10 25 29
11 9 9 15 10 812 13 ¢ | 2222 5433 28 29 44 34 24 54 64 28 19
12 gl o7 e 7 4 5 B | 1322 2232 33 17 19 21 20 8 12 21 19
1% FIaAE 3 3 4 7 6 | 1102 4223 17 % &5 9w 40 7. 100 AnE 13 it
14 5 5 4 9 @4 10 7 8 | 4328 pi43 PSR e e 41 34 17 12 21
15 ¢ 10 131 10 810 7 9 | 12135 1224 28 390 45 3¢ 26 36 200 32 K
14 8 7 6 9 8 9 & 7 | 3311 1115 26 17 16 28 25 (28114 19 22
17 0 % 8.7 Pogsig 9 |v5iag 24es 22 8 25 20 iB ° 177724630 21
18 yCSRT e ] ¢ 8 6 9 | 2022 3 20 1% 20 4% 312023 16 28 25
1 N 9 % 8 9 | 2132 2333 21 18 20 25 29 31 2% 30 25
20 680 -7 ¢ 10 14 9 | 2133 1345 16 21 "21 20 T i CIRer 12
21 7 11 i0 @ 4 6 7 9 | 4222 1344 20 47 37 21 10 16 20 33 26
22 78 08 & 3 4 5 | 2023 3324 18 15 17 12 16 7 10 12 13
234 7 6 5 2 3 o9ar 7 | 1222 1495 17404, 41 5 & 30 41 19 18
24 810 8 5 5 7 8 11 | 1212 2254 2440 26 13 18 20 21 47 24
26 | 10 10 10 7 g 10 11 10 | 2233 4345 36 38 39 19 32 37 46 30 36
26 | 12 15 11 11 12 9 8 4 | 1222 1744 57 99 41 44 52 30 23 8 44
27 ? 8 9 8 9 10 8 8 | 1111 3233 o ERED ORI L L 30 38 25 25 28
28 ¢ 11 12 12 10 B 7 9 | 2222 3232 3 43 57 53 36 21 19 31 36
29 7 710 9 8 8 8 8| 2132 3534 19 18 37 30 21 24 24 25 25
a0 210 & B 9 9 9 12 | 3133 3214 60 34 146 21 286 29 33 55 34

23.1
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22.4

3 Km 2 Km am Am |Am2
1 8 8 9 10 10 10 5 % 21.7 23 25 33 34 38 3% 12 11 26 33
2 4 7 4 7 810 8 3 17.0 10 17 10 18 23 34 22 4 18 17
3 2 3 4 4 b 4 4 2 G.7 H] & 10 10 14 14 ¢ 4 9 16
4 1 & 6 13 2 7 7 2 17.0 2 14 15 41 21 20 20 b1 21 135
L] 4 4 3 3 4 2 U 4 L 10 9 7 7 g 4 11 g f# 12
& 3 7 4 5 S &6 5 7 14,0 6 18 10 13 12 1% 12 18 13 12
7 7 6 4 2 4 4 & 4 12.3 19 15 ? 4 it 7 7?14 1 11
4} 4 3 2 3 & G 7 4 11.3 8 7 ] 7 14 11 17 £ i 10
9 4 5 4 B g 92 5 4 15.7 4 ) ¢ 21 28 30 11 7 14 L7
i0 1 5 9 11 & 4 8 20.7 21 24 21 A% 4% 15 100 22 24 25
11 ¢ 9 11 10 & 11 13 10 272.0 27 23 42 69 39 i
12 10 6 8 8 9 4 5 7 18.7 35 21 10 it 13 20
i3 6 2 3 4 3 4 7 6 11.7 i 7 g 19 15 i1
14 & 4 F 9 i 9 7 4 17.0 10 35 32 17 12 1?
16 ¢ 10 131 11 1m0 8 9 265.7 28 30 3 21 13 KA
16 & a8 7 10 9 9 & 7 20 22 19 34 42 %0 146 20 29 24
17 7 3 8 6 2 F 9 9 18 70023 18 18 17 27 29 19 21
ie 7 &6 710 e & 7 9 17 14 20 346 33 29 17 29 24 23
12 8 72 7 9 210 9 9 2 17 19 30 33 37 30 27 27 25
20 & 7 % 7 ¢ 11 13 @8 ih 19 28 20 21 43 4B 22 a1 10
21 6 11 g 7 4 & 7 9 19.7 i6 41 33 18 9 i4 17 30 22 2%
22 & 5 b ] & 4 4 1 13.7 16 13 153 12 15 3 o+ 13 13 13
2% b & 4 2 2 910 7 15.3 i 14 in 4 4 20 40 19 17 i7
24 3 9 3 5 5 7 7 11 20.0 21 31 24 12 11 13 13 41 22 23
26 g 9 9 2 ¢ 10 11 10 24.7 27 29 31 19 33 35 Adh 34 12 34
26 i1 14 10 1% 12 g 7?7 4 468 77 36 48 D428 20 8 40 26
27 mnm 72 9 8 9 10 10 8 38 17 30 24 31 3% 386 2% 30 §2
2n i0 10 11 11 11 8 7 9 38 3% 4L 50 43 24 ig a2 14 33
29 7 710 9 ® 84 8 9 20 20 38 3t 28 23 23 10 27 28
an 12 ¢ & 9 B B 9 11 93 29 14 289 25 2% 33 50 32 33
22.5
1960
3 Km = Km Am |Am2
1 12 12 9 7 8 5 & &4 21.7 92 58 31 19 1218 L4 27 23
2 5 4 4 5 6 L 7 8 14.7 11 9 ¢ 11 12 19 23 14 1¢
3 g 7 10 1w 111t 11 8 26.0 25 33 35 a7 45 A% 25 KES 27
4 Z % & &5 o4 3 3 14.0 i 29 16 13 & & 7 14 16
5 4 4 1 N 2.3 1 2 = P 4 8 10 3 1 & 2 4 9 4
& 2 & 23 3 5 4 2 3.0 4 & b1 & 7 L 7 h 7 7
7. 4 4 6 b 02 0H 46 iz.0 i0 & 14 14 7 I G | 14 i1 1]
it 7 7 & 4 3 05 8 9 16,3 20 20 146 3 7 3 25 28 17 14
b Y 5 7 5 o9 79 17.3 13 12 20 2 i1 22 19 27 i6 19
10 3 92 & 4 & 5 7 6 17.7 29 30 14 14 15 11 20 135 13 13
11 5 4 3 9 10 11 13 14 23.0 12 8 4 33 g6 B0 70 74 36 30
12 12 a8 8 7 & b 10 ¢ 21, &0 24 24 20 14 12 40 28 28 31
13 4 4 5 7 5 5 3 4 12.3 ? 10 11 20 12 11 & 10 11 14
14 3 3 2 3 7 &8 7 & 4,7 & é 29 19 2% 19 14 i4 14
13 4 8 6 B 7 6 B 172.7 14 21 15 2% 17 23 23 23 20 20
146 7 7 710 12 12 10 4 23.0 18 18 18 37 &0 37 34 10 32 23
17 3 4 3 1 1 0% 6 1 6.0 & 4 & K 30413 16 3 ¥ 1%
18 3 o410 9 211 3 7 20.3 & 10 38 32 28 46 23 17 25 23
1% g 14 13 10 21 20 16 13 39.0 24 B1 67 39 200 236 154 48 114 74
20 ? 10 11 9?12 14 11 28.0 32 318 50 24 32 58 71 41 43 7
21 11 13 14 9 8 9 13 11 29.3 41 &9 72 29 23 31 82 47 47 42
22 A 7 &6 H 5 i8.7 20 28 27 24 19 14 i3 11 20 23
23 hoh H 7 4 3 4 3 i1.0 10 10 ¢ 1?7 3 7 10 & 10 ?
24 i 1 1 2 3 3 2 1 4.7 3 3 2 H] 7 & 5 3 4 4
25 3 8 &6 4 7 5 3 8 15.3 4 21 14 14 17 11 & 28 L4 I
24 7 3 4 5 g 5 1 2 1.7 17 7 i 13 22 12 2 4 i1 13
27 4 7 8 11 ¢ 8 &6 & 168.3 8 17 23 42 30 12 14 13 20 14
28 2 3 5 5 7 3 4 1 10.0 4 7 R i | 12 18 7 It 2 ? 1
2¢ 4 5 55 g B8 B 8 17.3 10 11 11 13 Il 22 246 24 19 19
30 7 711 11 @ 2 3 & 18.3 20 18 44 44 23 4 4 14 22 23
33 § 7 9 4 H 9 311 9 21.0 31 9 29 3 11 29 41 29 25 22




DEC. 1980

3 Kn an an An
11312 8 5 8 5 5 4 | 3313 3211 41 57 24 13 23 11 13 9 26
2 4 3 3 4 6 5 6 8 | 3332 2204 8 & 7 9 15 12 15 22 12
3 8 B 910 11 11 11 8 | 3233 22 25 31 37 43 43 45 25 35
q & 9 h B & 3 K 4 1222 222 i4 28 13 12 i3 7 4 g 13
5 5 4 1 2 3 1 2 | 3232 2 ¢ 8 3 2 § 7 25 5
6 1 2 2 2 3 4% 3 0 | 2222 2 4 4 & & I e 5
7 4 3 5 5 3 2 5 5 | 2122 g &6 11 13 7 5 12 12 ¢
8 & 6 5 3 3 4 7 8 | 1312 232 16 15 13 & s 10 17 2t 3
9 4 4 7 5 4 9 6 9 | 1331 20 ¢ 10 19 12 10 28 15 27 16
10 7 9 & 5 & & 7 6 | 4212 1322 20 20 (4 13 16 10 18 14 17
11 303 3 9 10 11 12 11 | 1121 3414 - T . ¢ 35 48 56 4B 29
12|13 9 72 7 5 5 ¢ @ | 2ppe 2211 61 27 1% 18 114 9E ey 25
13 - - 5 3 2 4 | 1213 2242 &V e 1 i1 7 he-ls ?
14 2 11 7 7 8 8 & | 2323 2234 4, 32 2D 19 25 22 1% 14
15 4 8 5 8 6 B B 6 | 4223 1221 15 22 12 24 15 2% 21716 17
16 7 & 510 13 13 10 3 | 4324 4452 | b i 82 &6 38 7 32
17 3 3 "2 q 106 7 1| 1121 2342 £ g A D i 15 19 3 7
18 2 4 9 9 9 12 8 7 | 1323 3412 5 4 30 32 28 §51 23 1% 25
19 g 12 13 9 20 20 18 14 | 4352 3455 22 653 63 31 237 232 145 73 | 110
20 g 9 10 8 g 10 12 9 | 3032 1321 33 29 40 23 28 40 57 31 15
21| 10 14 12 9 8 9 13 11 | 1233 4541 39 48 59 28 23 33 83 41 42
27 9 BB 7 6 5 4 | 3112 4223 1§ 18 23 21 17 15 13 10 17
23 £ 554 6 4 4 5 3| 3332 3342 9 12 8 16 7 8 13 & 0
24 002 303 1 1| 2212 3411 T et R I 3
25 2 5 5 § 7 5 3 9| 2333 3324 %13 A1 1 17 12 7 30 3
26 & 4 3 & g 5 1 1 i 2341 15 8 N7 Bl AL, % B 10
27 27 B i ¢ 5 5 3 ) 4333 5 17 23 44 33 11 11 & 19
28 L2 o203 5 Eiig 2 3421 T 5. 8 7 IR R $
29 3 4 4 5 8 B % B 2342 b8 g 1 25 22 31 22 17
30 7 5 10 11 g @3 g 5422 19 12 35 47 2B 5 & 12 21
31 -7 8 3 4 9 11 9 3444 o7 §8.25 . 7 10 12 45 28 24
20.6
DEC. 1980
3 Ks Os as As
t |12 12 10 8 8 5 7 7 | 3123 2333 57 59 37 24 25 12 18 L7 31
2 & 5 5 & 6 5 8 8 02 3332 15 12 11 14 14 A% 2423 16
3 9 10 10 10 10 1L {1 B8 232 3543 20 40 39 37 39 42 42 25 47
4 8 ¢ 75 4 4 3 2 | 1221 5314 24 29 18 13 {08 F § 14
5 4 5 1 0 2 2 1 2 | 2121 3322 ¢ 12 2 0 4 5 3 4 5
6 2 4 2 3 4 5§ 3 | 2222 1324 g § 5 7 8 A3 11 & 3
7 5 5 7 6 303 5 6 | 3222 1343 13 12 20 14 7 & 11 1& 12
8 8 8 7 & 4 & 9 10 | 2203 3343 24 24.1% 10 8 15 31 35 21
¢ 7 5 B 5 5 9 8 9 | 2122 3342 17 13 22 12 11 27 22 27 i9
10 9 9 6 6 5 8 7 | 2120 4242 T 3818 05 14 13 22 17 20
1 7 4 310 10 12 L4 15 | 1122 3444 17 10 7 34 37 54 B4 99 43
12 |12 8 ¢ @ 6 5 11 9 | 3222 1444 58 21 30 23 16 13 47 33 30
13 5 5 4 8 5 6 & 5 | 2121 2424 12 13 15 22 13. 45, +8 12 14
14 4 4 4 8 7 7 7 5 | 3221 2223 g 10 & 21 19 20 17 13 15
15 B 7R 7 8 8 9 | 2221 3535 14 20 18 17 19 23 24 2% 21
16 707 B 10 12 11 10 5 | 2243 2434 19 19 23 38 5% 47 34 13 32
17 3 4 4 2 2 05 5 2 | 2212 3233 O T e 4 11 13 4 g
18 3 o511 9 9 10 8 6 | 1322 2234 & 12 47 33 28 40 24 15 24
ie £ 16 14 11 21 20 17 13 | 2321 5535 25 108 71 47 274 240 144 &3 | 122
20 9 11 13 8 10 14 14 12 | 1221 3445 32 87 80 26 37 73 8% 52 5
21 | 11 15 14 9 9 9 12 12 | 3231 1464 44 90 8BS 31 20 29 &0 52 52
22 g 10 ¢ 9 8 5 6 5 | 3311 3323 21 38 31 28 21 13 14 13 22
23 5 4 4 7 303 3 3| 4426 2445 11 8 92 18 7 6 & b 7
24 i .94 2 4 2 4 1 | 3212 1343 i .4 7 S 8 5 B8 3 5
25 §9 704 6 4 2 8 | 4542 2342 g 29 17 1§ 16 10§ 23 16
26 7 3 4 5 8 45 1 3| 3232 2423 1 & 10 13 9! | i S @ 5!
27 5 7 8 11 8 5 7 7 | 2212 2322 1118 24 41 26 13 17 20 21
28 2 %k s B 4 4 1| 2224 4442 5 9 14 dé 26 8 08 3 "
29 5 6 % 6 10 8 8 B8 | 2211 3445 13 14 13 16 37 22 22 25 20
30 8 8 12 11 7 2 3 7| 2131 2344 21 24 52 42 1% % 7 17 23
31| 10 8 10 4 5 8 10 9 | 3222 3325 36 21 38 @ 1325 37 29 26
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TABLE OF REALLY QUIET 48-HOUR INTERVAIS - based on aa-indices =~ for 1980

(centered on the Greenwich noon)

Part B

JAN

FEB

JUN

JUL

AUG

SEP

0CcT

NOV

DEC

Explanation :

5 18 21 22 28 29 30

2 19 20 21 24 25 26 27 28

The selection of really quiet 48-hour interval is made on the
basis of two criteria : (a) an A-criterion applied to the sum of the
sixteen values of aa ; (b) a p-eriterion giving the activity for the
most disturbed 3-hour intervals.

A really quiet interval is such that the mean activity during
the 48-hour interval is smaller or equal to 13 nT (Aa ¢ 13 ; A-criterion)

and £p £ 6 (p-criterion). p is a weight attributed to each 3-hour

interval according to the table underneath :

aa

N

17 17 <aa £121 21 Laa £28 28 <aa €32 >32

P 0 1 2 4 6

values p of the weight attributed to a 3-hour interval according to the
value of the aa-index.

The tabulated days are those quoted C in the right column of table 1.
Those quoted K in this column are those for which Aa <13 and Tp> 6.
One has to note that these intervals are such that the local day

(Oh — 24h in local time) is really quiet at any longitude.

ref. : Derivation, Meaning and Use of Geomagnetic Index, by P.N. MAYAUD.

Geophysical Monograph 22, AGU, Washington 1980.
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Part B

see page IX)

on:

10 HOURLY Dst

TABLE
lan

(for

L1- ©g- ©g- @8l1- 321- 51=- +¢1- E1- 1= 6= 8= L= el- 81- Eg2- ve- 82— 0E- BE- (Lc- 92- 92- S&- iLe-
92—~ Sg- ULg- OE- 62- 32— 62- EE- 2E— 22— ¥2- ¥2- E££€- 0%- Ef- +¥YE- YE- %E- 1€- 52— C0CE- Se- zZg€-

1v-= E¥- 65— 95— Lv- 3IE- 6GE- O%-— ov - It= ZSE- 9¥E- 6E— 9%- 6%—- 95— 19- 99— 69— E£9- 65— B89- (9-

1¢= 01- Ec- @8- &2v- 3IE- 6£- L2- Cec= 22— OE- i2- ®@2- 1€- E£- LE- TY= Llv- 1IS= #5- 6S5=- 0S- 9v-—

Sv¥- Lv- ES- 85— ES- L¥= bHE- 12— Si- 2- 2 v ¢ S Ti- 11=- 11- 11- 11- »I- L1- E1I- ¥- <

< 9 11 21 1 01 2 & -] 9 ] 1 11 11 21 =] L 9 L < S 9 B

£ € S Y] €= ] ? 21 €1 61 12 s s b1 €1 11 6 2 £ ] 1 1 |

£- <= c= L= o1- - S= €= A * a Fa 9 ] Fa 5 6 " 6 8 4 S L4

2 c | £ 9 5 £1 21 6 v 9 £ c= o= | 2 £- b= L= v- 1 < € v

€ 1 o v v L 8 8 6 ] ot 6 o1 o1 o1 1 <l vl el c1 €1 91 61
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o 1 0 - e a- 0%~ 4i- - - S— 4= 6= T1- iIl- E£3=- €1=- CI= OI= Ol- £~ - 1- -
9= €1- #1- 21- 6= 01=- 11- v- - 9- 1 4] 1- L= |- 21— 91— 6- a- T1- 4= E- £- £-
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Graph of hourly eguatorial Nst, 1979-1980
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Graph of hourly equatorial Ds
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Part B

1980

MEAN VALUES OF DST

TABLE 12
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56 Part C

TABLE 1: STORM SUDDEN COMMENCEMENTS (ssc) 1980

Sudden commencements followed by a storm or period of storminess, as
selected from reports of the following 48 observatories*:

S0D DOB NUR MOS ESK HLP WNG WIT IRK NGK VAL BEL HAD KIV DOU BDV VIC
FUR HRB UBA SUR MMB AQU TFS EBR COI TOL FRD PEN ALM KAK HTY KNY QUE
TEN LNP BNG TNG LUA PMG HUA MPO GNA ACS TWA CZT KGL DUM,

the records from HON and from copies of the magnetograms sent by
five low-latitude observatories (MBO, FVQ, HON, PMG, ABG) or their
five supplementary observatories (TAM, PAB, API, KVA, HYB).

*For explanation of the three-letter symbol: see Part A, pages 0-3.

JAINNUARY
11 .0757 22203 3:3 10 6A 9B 5¢ 3si
(56-59)
13 0510 22233 3.9 16 164 15B  11C
(08-1L)
17 0512 11212 2.9 T 3A 9B 8c 1si
(08-1L)
25 1109 22222 6.1 15 134 15B 7C  3si
(08-13)
28 1543 33333 %3 29 20A 15B 3C
(k1-L7)

FEBRUARY
06 0320 23333 4.8 24 26A 13B 2C
(18-23)
07 1218 11111 11.2 2L 1A 2B 5C 3si  3b
(15-Lg)
14 0309 2232- 3.6 2k 22A  15B 3¢ 1si
(08-14)
15 1235 11111 h.2 8 La OB 12C 2si 1b
(29-36)
25 1k2g 11110 7.6 14 LA B 6C  2si  1b
(26-32)

MARCH
19 0617 22233 3.5 23 154 15B 50 1si
(15-18)
30 235k 22332 5.3 27 23A 12B 2c

(51-54)



TABLE 1: STORM SUDDEN COMMENCEMENTS (ssc)

31 1749
(46-55)

02 2112
(11-15)

06 1059
(57-63)
Q7<"<1212
(09-14)

08 2336
(31-39)
09 0508
(06-11)
25 0037
(34-39)

07 0802
(00-06)

29 1833
(31-35)

31 2197
(33-40)

06 2236
(32-38)

10 1627
(25-31)
24 02L48
(L6-50)

26 0129
(29-30)

17 1936
(33-39)

18 1927
(24-31)

25 1111
(08-13)

12011

12121

33223

01011

12121

23223

22222

12222

22222

22222

12222

22222

33223

11110

22212

22223

23222

5.0

15

30

11

18

21

21

26

15

27

13

25

20

2A

APRIL

1A

28A

11A

S5A

2A
TA

TA

JUNE

15A
10A

22A

JULY

6A
11A

23A

1980 - continued

9B

5B

13B

3B

5B

21B

13B

el

6C

5C

he

2C

3C

6si

2si

1si

5si

2s1

1s1

2b

1b

1pe

5T

1sfe
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TABLE 1: STORM SUDDEN COMMENCEMENTS (ssc) 1980 - continued

06 0010
(09-15)

06 1332
(30-33)

11 1656
(53-59)

16 12ko
(36-L2)

19 102k
(22-26)

20 0139
(38-kk)

14 1953
(50-5T)

18 0114
(11-16)

30 1520
(17-24)

09 1122
(17-25)

14 1153
(51-56)
19 2125
(14-15)
2l 2258
(55-60)

26 okL21
(20-23)

11 1009
(06-12)

18 0611
(09-12)

22222

22112

11111

33333

32222

22121

33322

22122

22122

22121

22121

1111

22221

11113

22222

11222

AUGUST
14 164
21 6A
T =
30 28a
17 14A
SEPTEMBER
13 LA
OCTOBER
28 20A
18 13A
17 19A
NOVEMBER
11 5A
15 9A
9 1A
17 10A
38 10A
DECEMBER
18 124
6 1A

15B

6B

8B

10B

14B

11B

10B

11B

12B

13B

10B

4B

13B

B

1L4B

6B

5C

3C

5C

2C

9C

6C

6C

8c

6C

TC

TC

1C

10C

3C

11C

2C

hsi

1si

8s1

3si

1si

2si

bhsi

3si

hsi

3s1

2si

2b

b

1pi

Part C

3sfe

1sfe

2sfe
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59
TABLE 1: STORM SUDDEN COMMENCEMENTS (ssc) 1980 - continued
19 0456 33333 b2 37 33A 9B
(52-59)
25 0552 22222 7.9 16 SA 4B 6C  5si 1sfe
(48-53)
30 0738 22222 b1 19 13A  15B 5C  3si 1sfe

(36-40)
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Part C

TABLE 2a: SOLAR-FLARE EFFECTS (sfe) 1980

Times of commencement of solar-flare effects (sfe) checked by 76
observatories, namely:

NOK-ABK SOD COL DOB YAK NUR LER MGD LNN LOV SIT SVD KNS MOS ESK WNG
PET WIT IRK NGK VAL GTIT HAD KIV DOU KGD BDV NEW CLF HRB UBA TYH ODE
OTT MMB VLA AAA AQU TKT ISK EBR COI TOL FRD PEN ASH KAK TUC QUE LNP
HON SJG HYD MBO MUT GUA PAB BNG BIN PMG HUA PPT VSS MPO GNA HER ACS
TOO TWA EYR CZT KGL MCQ DUM MAW

See also page 22.

08 10 oL

10 05 02

27 11 L5

07 0ok 34

08 09 0Oh

> Eg

=

= Eg o =

Q>

sl i

0 aw=

JANUARY

: SVD2 WNG3 WIT2 GTT2 DOU1 HRB3 ODE3 [MMB1] AQU2 ISKO

(LNP2) HYD2 BNG2 MPO1

(NOK1) SOD- LER1 MGDO LNN1 LOVO ESK1 [PET1] (IRKO) NGK2
VALO HAD1 BDV2 KIV2 KGDO TYH1 TOLZ2 ASH1 [KAKO] QUEO
(MUTO) BINO ACSO (TOQ0) TWAQ DUM1

: ABK DOB NUR KNS AAA TKT EBR MBO VSS GNA HER CZT KGL

MOS PEN MAW
[YAK] COI PAB

VLA3

MMB3 KAK3 INP3 HYB2 MUT1 PMG1 TOO1 EYR1

KGDO [NEW1] UBA1 AAA2 QUEO GUA2 BINO MPOO

NOK YAK MGD SVD KNS PET IRK TKT ASH GNA HER CZT KGL
MCQ DUM

(MOS) MAW

[coTI] [MPO]

(NOK1) KIV3 ODE3 ASH3 MBO3 BNGO ACSO TWAO

: NUR2 [MGDO] LOV2 MOS2 WNG3 ISK2 QUE3 SJG2 BIN2 [PMG1]

MPO1 [EYR1] MAW1

: S50D- LER1 LNN2 KNS1 ESK1 WIT1 [IRK1] NGK1 VALO GTT2

HAD1 (KGDO) BDV2 HRB3 [MMB1] AAAQ TKT2 EBR1 TOL1 (FRD1)
[twp1] [MUT1] VSS1 HERO [T000] CZTO

: ABK DOB TYH AQU COI PEN HUA KGL DUM

[coL] [vax] [sIT] svD pou [kak] HYB [PPT]

: PAB

FEBRUARY

: NOK1 QUE3

MGD1 IRK2 AAA2 TKTO PMG1 MPO1 MAW1

(soD-) (COL-) PET2 (GTT1) KGDO MMB2 VLA2 [TOL1] KAK2
LNP2 HYD2 MUTO BINO TOOO EYRO

YAK SVD KNS GUA GNA HER CZT KGL MCQ

(MOS) UBA DUM

(PEN) AsH [MBO] [PAB]

: GIT2 HRB3 TYH3 ODE3 AAA3 TKT2 EBR2 ASH3 QUE2 HYB3 BINO

MPO2

: NOK1 IRK3 LNN2 SVD2 MOS2 WNG2 [PET1] WIT2 KIV2 KGD1

BDV2 AQU2 ISK1 TOL2 LNP2 MUT1 BNG2 VSS2 HER1 (EYR1)
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28 12 0k

13 06 56

27 18 38

29 09 38
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: S0D- NUR2 [MGD1] LOV- KNS1 NGK2 DOU1 [NEW1] UBAQ OTT2

(mvB1) (KAK1) (ACSO) TOOO

: ABK DOB LER ESK COI MBO GNA KGL DUM

[coL] [sIT] [PPT] (MCQ) MAW

: VAL HAD PEN CZT

: WNG3 HRB3 ODE3 COI3 ASH2
: NOK1 ABK- NUR3 LER2 (MGD2) LNN2 LOV1 SVD1 KNS1 ESK2

(PET2) WIT3 VAL2 GTT3 HAD2 KIV2 KGD1 BDV1 CLF2 TYH2
AAA3 TKTO ISK2 EBR2 TOL3 LNP2 MBO1 MUT1 PMG1 MPO1

: SOD- COL- (YAK-) MOS1 IRK1 NGK2 [NEW1] [0TT1] (MMB1)

VLA2 AQU1 (KAK1) [Tuc1] [SJG2] BNG1 BIN2 HER1 (ACS1)
7000 (TWA1)

: DOB DOU UBA PEN GNA CZT KGL MCQ DUM

[SIT] HYB [PPT] MAW

! QUE

(Nox2) [MgDO] [PET2] MPO2
LER2 WNG3 GTT2 HAD2 TYH2 [MMBO] AAA3 ISK2 [KAKO] QUEO
MBO1 [MUTO] HER1 [EYRO]

: S0D1 KNS1 ESK1 WIT1 (IRKO) NGK2 VALO KIV1 DOU1 BDV2

HRB2 (UBA1) ODE1 AQU2 EBRO TOL1 ASH1 HYB1 BNGT HUA1
VSS1 ACS0 TWAOQ

: ABK DOB NUR LNN LOV SVD KGD OTT TKT COI FRD PEN CZIT KGL

[con] [vak] [sIT] MOoS [vral [MCQl MAW
SJG PAB BIN

MARCH

: PET2 WNG2 IRK3 KGD2 MMB1 VLA3 TKTZ2 ASH3 KAK1 HYB2 MUT2

BNG3 PMG1 MPO1

: ABK- LERO MGD2 LNN1 LOV- SVD1 KNS1 MOS2 ESKO WITO GTT2

HADO DOU1 TYH2 ODE3 AAA3 AQUO EBRO EYR1 MAW1

: WOK2 SOD1 NUR1 VALO KIV1 BDVO [NEW1] [OTT1] TOL1 [TUC2]

[PARO] GNA1 [AcSO] [TwWAO] DUMO

: DOB ISK GUA HER TOO CZT KGL MCQ
: YAK NGK HRB PEN
: UBA QUE LNP MBO BIN

HYB = si?

: NEW2 OTT2 FRD2 TUC2 HON2 SJG2 HUA3
. sIT2 (PET1) (GTT1) [MMB1] [AAA1] [KAK1] [MUTO] PPTO VsSs2

ACS1 TwA1 [MAW1]

: COL LER VAL COI PAB EYR

[MOs]
[NOK] MBO [BIN]

: ASH3
: SOD1 (MGD1) SVD2 WNG2 (PET2) KIVZ2 HRB3 ODE2 AAAT AQU1

TKTO ISK2 MUT1 MPO1

: NOK1 YAK- LNN2 MOS1 IRKO NGK2 VALO GTT2 BDVO TYH1 (MMB1)

(VLA1) PENO (KAK1) HYB1 MBOO BNG2 BINO (PMG1) MAW1

: ABK DOB NUR LER KNS ESK WIT HAD DOU EBR COI TOL LNP VSS

GNA HER CZT KGL

: UBA
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Part C

APRIL

: NOK1 MGA2 VLA3 AAA2
: PET2 KGDO TKTO MMB2 ISKO KAK2 MUT1 EYR1
: ABK1 SOD- LNN2 LOV- KNS1 MOS1 (ESKO) WNGO IRK1 GTTO KIVO

(DOUO) BDV1 ODE1 OTT1 AQUO BIN1 PMG1 TOOO

: DOB NUR WIT UBA TYH PEN GUA HER CZT KGL MCQ DUM

(COL) YAK SVD NCGK HRB ASH LNP HYB BNG (PPT) MPO GNA MAW
[MBO]

(MGD2) WNG2 DOU3 CLF3 OTT2 COI3 MBO2 HUA3 VSS2

: (YAK2) LER1 [PET2] WIT2 [IRK2] VAL1 GTT2 HAD1 (KGDO)

HRB3 TYH2 ODE2 (AAA2) AQU3 EBR3 TOL2 SJG2 [MUT1] PAB2
[PMG1] BINO

(NOR2) ABK- NUR1 LNN2 LOV- KNS1 ESK1 NGK2 KIV1 BDV2 NEW1
ISKO [GUA2] BNGO MPO1 [GNA1] ACSO TOOO TWAO

: SOD DOB SIT SVD FRD PEN TUC HER
: COL Mos [MMB] [VLA] [KAK] [PPT] (MAW)
: (ASH)

[oTT2] LNP3

: MGD1 PET2 IRK2 KGDO UBA1 AAA3 TKTO MUT
: NOR2 M0S2 (Esk1) (wnGO) (GTTM) (NEWO) MMB2 VLA1 [TOLO]

ASH2 KAK2 HYD2 GUA1 (BNGO) [BINO] PMG1 [VvSS2] MPO1 EYR1
MAW1

: ABK SOD COL DOB LNN LOV SIT SVD KNS KIV ODE ISK HON PPT

GNA TOO CZT KGL MCQ DUM

: YAK

[MBO]

MAY

MGD2 PET3 NEW3 OTTZ2 COI3 FRD3 TUC3 HON3 SJG3

: COL2 (YAK2) LER2 SIT2 ESK2 (WNGO) VAL2 (GTT2) HAD2 (MMB1)

(TOL2) [MUTO] HUA2 TWA1

: NOK1 (S0D1) S0B2 UR1) (LNN2) (LOV-) (KnsS1) (NGK1) (KIV1)

(Dou1) (BDV1) (HRB1) (TYH1) [AAA1] (AQU1) [ASH1] (KAK1)
(Gua1) [BNGO] [BINO] VSS1 ACS1

: PAB
: (MOS) MBO PPT

: NOK1 (MGD2)

KNS2 (PET2) (IRK1) VAL1 KIV2 KGD2 ODE1 [MMB1] AAAT AQUY
TKTO MBO1 [MUT1] BINO VSS1 MP0O2

: 50D1 COL2 YAK1 NUR1 LERO LNN1 LOV- SIT2 SVD2 MOS1 ESKO

WNG2 WIT1 NGK1 GTT2 HADO DOUO BDV1 NEW1 HRB1 TYH1 ISK2
EBR1 TOLO FRD1 ASH2 [KAK1] TUC1 SJG1 PAB1 BNG2 HUAZ2
[GNA1] HERO ACSO TWAO EYRO

: ABK DOB OTT COI
: PEN HYB [PMG] [PPT] (MAW)

: MGD2 LNN3 KNS2 WNG3 KIV2 HRB3 UBA3 TYH2 ODE3 VLA3 ISK3

ASH3 LNP3 HYD3 MUT3

: NOK2 ABK- S0D2 DOB2 YAK2 NUR2 LER1 LOV2 SVD2 M0OS2 ESK1

PET2 WIT2 IRK3 GTT2 HAD1 DOU1 AAA3 KGD1 MMB2 AQU3 TOL2
KAK2 MPO1 GNA2
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: NGK2 VALO BDV2 [0TT1] EBR1 [TUC1] MBO1 BNG2 BIN1 PMG1

[vss2] HERO [AcsSO] [TWAO]

: TKT COI PEN GUA TOO CZT KGL
: (COL) MAW

: MGD2 LNP3
: PET2 WNG2 MMB2 VLA2 AAA3 ISK2 KAK2 HYB3 MUT1 MPO2
: NOK1 (COL1) YAK- KNS1 WITO NGK1 GIT2 KIV1 DOUQ BDV2

[NEW1] UBA1 TYH2 AQU1 GUA2 BNGO

: ABK SOD DOB NUR LER LNN LOV SVD ESK IRK VAL HAD KGD TKT

EBR COI TOL PEN ASH PMG GNA HER CZT KGL
MOS MAW
ODE [SJGc] MBO [PAB] BIN

NOK1 (MGD2) (PET2) IRK3 AAA3 (VLA2) ASH3 MPO2

S0D1 YAK2 SVD2 GTT2 KIV2 ODE2 (MMB1) AQUO TKTO ISKO EBRO
[KAK1] HYD1 MBO1 BNG3 BIN1 [PMG1] HUA1 VSS2

LNN1 WNG1 WITO NGK2 BDV1 (NEWO) HRB2 TYH1 TOL1 FRD1
[HON1] sJG1 (MUT1) HERO ACST TWA1

: ABK DOB NUR LER LOV KNS ESK VAL HAD DOU KGD UBA COI PEN

PAB CZT KGL
(coL) MOS (MAW)
OTT

PET2 TUC3

YAK2 MGD2 NEW2 MMB2 HON2 HUA1

(WNG0) (GTT1) VLA2 FRD2 KAK2 sJG1 [MUT1] [BINO] PPT2
ABK SOD COL DOB LER SIT ESK VAL HAD COI PAB VSS
(MOS)

OTT (MBO) ACS TWA

JUNE

: LER2 ESK2 WNG3 (PET2) MBO2
: NOKO WIT1 GTT2 HAD2 KIV2 BDV2 AAA3 AQU2 ASH2
: (MGD1) KNS1 MOS1 NGK1 DOU1 KGDO (NEWO) TYHO OTT1 TOLA1

(MUTO) BNGO BINO MPO1 HER1 ACSO

: ABK SOD DOB NUR LNN LOV VAL UBA ODE TKT ISK EBR COI FRD

PEN SJG HUA VSS CZT KGL

: (COL) YAK SVD HYD [PPT] [MCQ] (MAW)
: IRK PAB

: NOK1 LER2 (MGD1) ESK2 (PET2) KIV2 TYH2 ODE3
: SOD2 NUR2 LNN2 MOS2 VALO GTTO HADO KGD1 AAA2 AQU2 ASH2

[MUTO] MPO1 HER2

: KNS1 NGK2 DOU1 (NEWO) OTT1 TKT1 ISKO FRD2 BNGO BIN1

[PMG1]

: ABK DOB LOV WIT BDV HRB UBA EBR COI TOL PEN SJG HUA ACS

CZT
COL YAK (SIT) SVD HYD [PPT] [McQ] (MAW)
IRK MBO PAB VSS

YAK2 PET2
MGD2 NEW2 KAK2 TUC2 HON1 PMG1 PPTO

: (sop0) (rwmw1) (GTT1) (KGDO) OTT2 MMB2 [AAA1] FRD2 SJG1

(MUTO)
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Part C

: NOR ABK COL SIT GUA PAB HUA EYR

(Mos) [Maw]

: IRK [MBO]

: YAK2 MGD2 PET2 IRK3 ODE3 ASH3 LNP2
¢ NOK1 SVD2 KWS2 MOS2 GTT2 KIV2 HRB3 [OTT2] MMB3 VLA2

AAA3 TSK2 KAK2 HYB2 MUT1 PMG1 MPO1 T001 (EYR1)

¢ ABK- S50D1 LNN2 LOV- WNG2 WITO NGK2 KGDO BDV2 [NEWO] UBAO

TYH2 AQU2 TKT2 EBRO TOLO [FRD1] [TUC1] [SJG1] GUA1 [PABO]
BNG2 [VSsS2] GNA1 [ACS0] [TWAO] CzZTO (McQ1)

: COL DOB NUR LER ESK VAL HAD COI HER KGL
: PEN [PPT] MAW
: DOU MBO BIN

: YAK2 MGD3 PET2 LNP2

SIT2 IRK2 (KIV1) (KGD1) NEW2 MMB3 VIA2 (AAA1) KAK2 TUC2
HON2 GUA2 PMG2

: NOK3 (GTTO) UBAO FRD1 MUT1 FPTO
: COL OTT SJG HUA TOO EYR MCQ
: (Mos)

: (MGD2) LNN1 (SIT1) KNS2 WNGZ2 (PET2) KIV2 ODE3 AAA2 MBO1

NOK1 S0D2 SVD2 MOS3 WIT1 KGD2 BDVO (NEW1) HRB2 OTT2 AQUA
ISKO (TuC2) (MUTO) BNG2 [PMG1] VSS2 [EYRO]

: ABK- LER1 LOV- ESK1 NGK2 VALO GTT2 HAD1 TYH1 TOL1 FRD1

ASH2 [HON1] sJG2 [GuAO] PABO [PPTO] MPO1 BIN1 HERO ACSO
[T000] (TWAO)

: DOB YAK NUR DOU IRK UBA TKT EBR COI CZT KGL
: (COL) PEN (XAK) HYD [MCQ] (MAW)

NUR = ssc B?

: MGD3 AAA3 LNP3 HON3 GUA3 PMG2 GNA3

NOKO YAK2 SIT2 SVD2 KGD1 MMB2 VLA2 KAK2 HYD2 MUT1

: ABK- S0DO NUR1 LNN1 (WNGO) PET1 IRK1 (NGK1) (VAL1) (GTTO)

KIV1 NEW2 UBAO (TYH1) (OTT1) (AQUO) TKT2 (ISK1) EBR- ASHZ
TUC1 [BNG2] [BIN1] PPTO [MPOO] EYR1

: KNS TOO MCQ
: MOS
: ASH [MBO]

: WNG2 GTT2 TOL2 FRD2 TUC2 SJG2 PAB2
: S0D1 LERO LNN2 ESKO NGK2 VALO KIV1 DOU2 BDV2 NEWO HRB2

TYH2 AQU2 ISK1 EBRO PENO HON2 MBO1 MUTO BAN2 BIN1 HUA1
VSS2 ACS1 TWA1

: NOK ABK COL DOB NUR LOV SVD KNS WIT HAD ODE OTT

MOS
S8IT COI

: MMB3 LNP2 GUAZ2
: PET2 AAAOQ KAK2
: NOKO YAK- MGD1 KWS1 SVD2 (HADO) KIV1 NEW1 TKT1 MUTO PPTQ

[MPOO] EYR2

: ABK SOD COL DOB NUR LNN LOV SIT IRK KGD UBA ODE VLA ASH

HON HYB PMG GNA TOO MCQ
[MBO]
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: KNS1 AAA2 ASH3 BNG3
: SVD3 KIV2 LNP2 HYD3
: NOKO S0D2 YAK- NUR2 MGD1 LNNZ2 LOV- ESKO WNGO WITO IRK1

NGK2 VAL1 GTT2 HADO BDV2 (NEW1) HRB2 TYH2 ODE1 (MMB1)
AQU1 ISK1 EBRO TOLO PENO SJG2 MBO1 MUTO BIN2 VSS2 MPO2
HERO (ACS1)

: ABK DOB LER DOU UBA OTT VLA TKT COI FRD PAB CZT KGL

JULY

: LOV2 DOU3 NEW3 TUC3 SJG3 HUA2 vSs2

ABK- SOD3 COL2 DOB2 LER2 MGD2 LNN2 SIT2 SVD2 KNS2 ESK2
(PET2) WIT3 NGK2 VAL1 GTT3 HAD2 OTT2 ISK2 EBR2 TOL2 FRD2
HON2 PAB2 ACS2 TWA2

: NOK2 YAK2 NURZ2 WNG1 KIV1 BDV2 HRB3 TYHO ODE1 (MMB1)

(AAA1) AQU2 [KAK1] MBO1 [MUTO] [GUA1] BINO (PPTO) (MPO1)

: COI PEN

BNG

: MOS

: WNG2 GTT2 KIV1 HRB3 COI2 SJG2 HUA2
: NOKO LNN2 (PET2) NGK2 DOU1 BDV2 TYH1 ODE1 AQU2 ISK2 EBR1

TOL1 FRD2 [KAK1] TUC1 MBO1 [MUTO] PAB2 BNGO BINO MBO1
VvSS2 MPOO ACSO

: ABK SOD COL DOB NUR LER LOV SIT SVD KNS ESK WIT VAL HAD

NEW OTT HER TWA

: MOS [MAW]

[Too]

SVD3 WNG3 IRK3 CLFO HRB3 UBA2 TYH2 AAA3 ISK3 COI3 ASH3
LNP3 HYB3 BNG3 MPO3

: ABK- SOD2 YAK2 NUR2 LER3 MGD2 LNN3 LOV- (SIT1) KINS2 MOS2

ESK2 PET2 GTT2 HAD1 KGD1 VLA2 AQU3 EBR1 TOL2 KAK2 MUT2
GNA2

: NOK3 DOB1 WIT2 NGK2 VLAO DOU1 BDV2 MMB2 TKT1 MBO1 GUA1

HER1

: ODE PEN BIN CZT KGL
: MAW

(T00)

MAG1 SVD2 PET2 IRK3 LNP2 HYB3 GUA3

INN2 KNS1 MOS2 (WNGO) KGDO MMB2 AAAT KAK2 MUTO

NOK1 (NGK1) (GTTO) XIV1 NEW1 UBAO ODE2 VLAO (AQU-) (EBRO)
HON1 [PARO] [BNGO] [BIN1] PPTO [MPO1] DUMI

DOB NUR LOV TKT ASH GNA TOO MCQ

ABK SOD COL YAK SIT [OTT] EYR MAW

[cor] [MBO]

MGD2 PET2 VLA2 LNP3

: SIT2 svD1 (WNGO) IRK2 (GTTO) KGDO NEW2 (ODE1) MMB1 [AQUO]

[ISK2] KAK2 MUT1 EYR1

: NOK1 ABK- S0DO (LNN1) (LoVO) Kws1 (MosS1) (wITO) (VALO)

(KIv1) (HRB1) UBAO [TYH1] [EBRO] [TOLO] [PENO] ASH2 TUC2
HON2 GUA2 [BNGO] [BIN1] [HUA1] [vss1] [MPO1] [ACSO]
[TwA0] MCQ1

COL AAA GNA

YAK HYB PPT TOO [MAW]
[cor] [MBO]
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Part C

AUGUST

none

SEPTEMBER

NOK1 wWNG2 [PET2] (IRK2) GTT2 EBR2 MBO3 [MUT1]

: LER1 MGD1 LNN2 KNS1 ESK1 HAD1 KIV2 DOU1 KGD2 BDV1 CLF2

TYHO ODE2 OTT2 (AAA1) AQU1 ISK2 ASH2 SJG2 PAB2 BNG3 HUAOQ
VAS2 MPO1 HERO ACS1 TWAZ2

: S0D1 NUR2 MOS1 NGK2 VAL1 TKT2 TOL1 FRD2 HON1 [GUA1] BIN1

COI CZT

: ABK DOB LOV SIT SVD WIT NEW URB [MMB] [VLA] PEN [KAK]

TUC [LNP] (HYB) [PPT] [TOO] [EYR]

LNP3

: NOK1 YAK2 MGD1 LNN1 SVD2 PET2 (WNG2) (GTT2) KIV2 KGD1

HRB3 ODE2 MMB2 AAA2 TKTO ISK2 KAK3 MUT1 MPO1 GNA2

: ABK- SOD1 NUR1 LOV- KNS1 (WITO) IRK1 NGK2 (VALO) UBAO

(AQUO) ASH2 (BNG2) [VvSS1] EYR1

: DOB BDV TYH HYB GUA CZT KGL MCQ DUM
: VLA PEN [MBO] TOO MAW
: MOS (COI) [PAB]

MGDO PET2 GTT2 AAA2 KAK2 LNP2 MUTM

: NOK2 NUR1 (LER1) LNNO MO0S1 (ESK1) (wWNGO) KIV1 (NGK2)

KIV1 DOU2 KGDO UBAO MMB2 (TOLO) HYB2 (BIN1) MPO1 TOOO

: ABK SOD YAK SVD KNS IRK HRB TYH VLA TKT ISK PEN ASH GUA

BNG GNA HER EYR CZT KGL MCQ DUM

: MAW
: ODE [coI] [MBO] [PAB]

: PET2 MUT2
: NOKO MGDO [GTTO] MMB1 KAK2 LNP3 GUA2 [MPO1] TOOO EYR1
: COL YAK SIT IRK KGD NEW UBA VLA AAA HON HYB PPT GNA KGL

MCQ DUM MAW
(M08)
[co1] [MBO] [PAB]

OCTOBER

: TYH2
: ABK- SOD2 (YAK2) NUR2 (MGD2) LOV- SVD2 WNG2 [PET2] GTT2

KIV2 KGD1 ODE2 AAA2 ASH2 (MUT1)

: NOK2 LER1 LNN2 [SIT2] KNS1 ESK1 WIT1 IRK2 (VALO) HAD1

DOUO BDV2 [NEW1] HRB2 UBAO (MMB1) VLA2 AQU1 ISK2 TOLO
PEN2 (KAK1) [HON1] (sJG1) MBOZ2 BNGO BINO MPO2 ACSO
[To00] (TWAO)

: DOB NGK TKT EBR HYB VSS GNA HER CZT KGL
: MOS MAW
: COI PAB

[INNO] INP2 MUT2 PPTO
(woxk0) MGD1 PET1 (IRK1) [GTTO] [XIV1] [KGDO] MMB2 [AAAO]
KAK2 HON2 GUA2 [BINO] [MPO1] EYR1
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: COL YAK SIT NEW OTT VLA FRD TUC HUA GNA TOO MCQ

[ABK] [MOS] DUM (MAW)
[cor] MBO

: LNP3

PET2 IRK2 MMB2 AAA3 ASHZ2 MUT1

: NOK1 MGDO (LNNO) svD2 [WNGO] [GTT1] KIV1 KGDO [NEWO]

(HRB1) (TYH1) VLA2 TKT2 ISKO KAK2 GUA1 (BNGO) (BINO)
VSS2 MP0O2 ACSO TOO1 TWAO

: KNS ODE HON HYB PPT GNA EYR CZT KGL MCQ

(PEN) DUM MAW

: YAK MOS UBA [c0I] [MBO]

: TRK2 UBA3 MMB3 VLA3 TKT1 ASH3 KAK3 LNP3 HYB3
: MGD2 SVD2:KNS2 PET2 KIV2 KGD2 ODE2 MUT2 BIN1 MPO2 GNA-

TO02

: NOK2 YAK1 LNN2 WNG2 (WITO) GTTO [OTT1] AQU1 (EBRO) GUA2

CZTO

: ABK SOD NUR LOV NGK BDV HRB TYH ISK PEN HER EYR KGL MCQ

DUM

: MOS AAA MAW

(MBO) BNG

: ABK2 LOV- TYHZ
: NOK3 DOB2 NUR2 LNN3 SVD2 KNS2 M0S2 WNG3 (PET2) GTT2 ODE2

AAA2 AQU1 ISK2 ASH2 LNP2 MPO1

: S0D2 LER2 (MGD1) ESK2 WIT2 IRKO NGK2 VAL1 HAD1 DOU1 KGDO

BDV2 HRB1 UBAO MMB1 COI2 KAK1 HYB2 MBO1 MUT1 BNGO (ACSO)
(Twa0) (EYR1) DUM1

: VLA TKT EBR TOL GNA HER TOO CZT KGL MCQ
: YAK PEN [PPT] MAW
: KIV BIN

: NOK2 KNS2 PET2 KIV2 TYH2 ODE3 AQUZ2 ASH3 MBO3 BNG3 BINZ

MPO1 HER2 ACS1 TWA1

: LNN2 SVD1 M0OS3 WNG2 WIT1 KGD1 ISKO EBRO (MUT1)
: LER1 ESK1 IRKO NGK2 VALO HAD1 BDV2 UBAO TKT1 COI1 TOL1

PABO (HUAO) VSS2
czZT

: ABK SOD COL DOB (YAK) NUR [MGD] LOV [SIT] GTT DOU HRB

[oTT] [MMB] AAA PEN [KAK] (LNP) HYD PPT GNA (TO0) KGL
(MCQ) DUM MAW

NOVEMBER

: WNG3 MBO1 VS8S2 MPO2 ACS1
: GTT2 KIV2 BDV2 HRB3 TYH1 ODE1 AQU2 EBR2 PAB2 BNG3 BIN2

HUA2

: LER2 ESK1 [PET1] WIT2 NGK2 VALO HAD1 DOU2 KGDO OTT1

[MMB1] (AAA1) ISKO TOL2 SJG2 [MUTO] HERO TWA1

: DOB NUR LNN LOV COI FRD CZT KGL MAW
: MOS PEN
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Part C

: MGD2 PET3 UBAO MMB3 VLA3 AAA3 TKT2 ASH3 KAK3 HYD3 EYR3

MCQO

IRK2 KIV2 KGDO MUT2 GUA2 MPO1 T002

NOKO [GTTO] ODE1 [AQU1] LNP2 (BNGO) (BINO)
YAK SVD HON PPT GNA CZT KGL DUM

(MOS) MAW

[co1] [MBO]

MAG2 PET3 GUA3 EYR3

YAK2 IRK2 MMB2 VLA2 AAA2 HON2 MUT2 GNA2 MCQO

NOKO KGDO UBA1 KAK2 LNP2 [BNGO] [BIN1] (MPO1) TOOO
HYD PPT CZT KGL

[MOS] DUM MAW

[co1] [MBO]

TYH2 ASHZ2

: ABK- LOV- WNG2 NGK3 GTT3 KIV2 HRB2 ODE2 ISK1 (MUT1)
: NOKO SOD1 DOB1 NUR2 LER1 LIN2 [SIT1] SVD1 KNS1 MOS2 ESK1

[PET1] WIT1 IRKO VAL1 HAD1 DOU1 BDV2 UBAO [0TT1] [MMB1]
EBRO TOLO [KAK1] (SJG1) BNGO BIN1 MPO1 ACSO TWAO

: KGD AQU TKT COI PAB VSS GNA HER CZT KGL
: AAA PEN HYB MBO DUM MAW

LER2 LOV2 ESK2 WNG3 NGK3 GTT3 HAD2 DOU3 CLF3 HRB3 TYH2
ISK2 EBR3 FRD3 SJG3 MBO1 VSS2 MPO3 HER3 ACS1 TWA1

: DOB3 WIT3 VAL2 BDV3 ODE2 OTT2 AQU3 ToL2 (Tuc2) [MUT1]

PAB2 BNG3 BIN1 HUA3

: ABK- NUR2 LNN1 MOS1 KIV1 (NEWO) [MMB1] PEN2 HON1 [GUA1]

CZT2

: COI KGL

MAW

NOKO ASH3 KAK3 LNP3

PET1 KGD1 MMB3 VLA2 ISKO HYD3 MUT1 GUA2 T002 EYR2 MCQO
MGD1 (WNGO) IRK1 (GTTO) KIV1 UBA1 BINO MPO1 HERO

KNS CZT KGL

(ABK) (S0D) YAK SVD (MOS) AAA (PEN) GNA DUM MAW

TKT [COI] [MBO] BNG

NOK2 IRK2 KIV2 ODE3 AAA2 ASH3 MPO1

: LNN2 KWWS1 MOS2 WNG3 (PET2) (WIT1) NGK2 GTT2 KGDO BDV2

TYH1 AQU1 EBRO KAK1 MUT2 GUA2 BNG3 BIN-

: SOD1 NUR2 (VAL1) (Dou1) [NEW1] UBAO MMB1 TKT1 (TOL1)

[HoN1] [sJG1] [PABO] (VvSS1) HERO [ACSO] [TWAO]

: ISK KGL

(ABK) (YAK) (MGD) LOV SVD HRB [0TT] VLA PEN LNP HYD (MBO)
[PPT] GNG TOO EYR CZT MCQ DUM MAW

DECEMBER

: HER3
: WNG3 GTT3 KIV2 HRB3 TYH2 ISK2 SJG2 HUAO MPO3
: LOV- WITO NGK2 VALO HAD1 ODE1 AQU2 ASH2 [KAK1] MBO1

[MUTO] BNG2 VSS2 ACS1 TWA1

: DOB NUR LNN KNS ESK DOU EBR COI TOL PEN HYD PAB CZT KGL DUM
: MOS
: NOK LER BDV BIN MAW
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: ABK- LOV2 KNS2 WNG2 NGK3 GTT2 KIV2 ODE3 ASH3 MPO2 MAW2
: NUR2 LER2 LNN2 SVD2 ESK2 WITO BDV2 TYH2 AAA2 AQU1 ISK2

QUEO MBO2 BNG3 PMG1 VSS2 (T002)

: NOK1 SOD- MOS1 HAD2 DOU1 KGDO HRB1 [MMB1] [VLA2] EBRO

co11 ToL1 [KAK1] HYB2 (MUTO) BIN2 HER1 TWAO

: DOB VAL TKT PEN SJG PAB HUA GNA CZT KGL DUM
: ACS

SO0D1 LER2 ESK2 WNG2 GTT2 HAD2 KIV2 TYH2 ODE2 ISK2 MAW2

: ABK- DOB1 NUR2 LNN1 LOV- SVD2 WIT1 NGK2 VALO DOU1 BDV1

HRB1 [0TT2] [MvB1] AAA1 AQU1 EBRO [KAK1] BNGO BINO

: KNS KGD TKT COI TOL PEN ASH QUE HYB VSS MPO GNA HER ACS

TWA CZT KGL DUM

[con] Mos
MBO
FEBRUARY
none
MARCH

: Nok1 [pou0] ¥xGp2 (TKT3) LNP3 [MPOO]

[sop0] MgD2 (SvD1) Kws1 PET2 [VALO] TYHO MUTZ2 PMG1
(Mos2) [wwc0] IRK1 [GTTO] [K1v1] [BDVO] NEW1 [ODE1]
[oT™] MvMB1 VLA1 [TOLO] Kak1 [PABO] [BINO] [HERO] [ACSO]
T000 [TWAO] (MAwl)

: SIT UBA TUC HON GUA EYR MCQ
: COL YAK [NGK] [HRB] AAA [PEN] HYB [BNG] PPT GNA DUM

[EBR] [MBO]

APRIL

PET2 MUT3

KGDO MMB2 KAK2

NOKO MGDO IRKO LNNO (GTTO) (0TT2) INP2 (BINO) (MPOO)
ABK SOD COL YAK NUR SVD KNS KIV UBA ODE VLA AAA TKT ISK
ASH HON HYB GUA PMG GNA TOO EYR CZT KGL MCQ DUM

: MOS MAW

[MBO]

WOK2 LER1 ESK1 WNG3 HAD1 EBR1 LNP2
PET1 GTT2 BDV2 TKTO TOL2 MUT1

: IRK2 LNNO SVD1 KNS1 WIT1 HYDO NGK2 TYHO KIV1 ODE1 AAA2

BIN1 PMG1 HERO

: DOB NUR LOV VAL DOU UBA AQU ISK COI PEN BNG CZT KGL MCQ

MAW

. ABK SOD YAK MGD MOS HRB MMB VLA ASH KAK HYD [PPT] MPO

GNA TOO (EYR) MAW

: KGD (MBO)



A

15

11 1k

10

30

06

70

06 42

13 02

11 29

15 55

gaw

oE g

oaw

M EOOQ

Part C

NOK2 LER1 ESK1 WNG3 HAD1 KIV2 TYH2 ODE3 [0TT3] AQU1 EBR1
[Tuc1] NP2 [SJG1] MUTM

PET1 WIT2 NGK3 GTT1 AAA2 TKTO TOL2

KNS1 SVD1 BNG2 PMG1 [TWAO]

: DOB NUR LOV IRK VAL DOU UBA ISK COI PEN GUA BIN HER CZT

KGL MCQ DUM

: ABK SOD (COL) YAK MGD LNN MOS BDV HRB MMB VLA ASH KAK HYB

[PPT] MPO GNA TOO EYR MAW

: KGD MBO

: NOK2 NUR3 (MGD2) LNN2 LOV2 KNS1 WNG3 [PET2] WIT2 NGK3 GTT3 KIV3

DOU2 KGD2 (UBA3) TYH3 ODE3 OTT3 AAA1 AQUO TKT2 EBR1 ASH3
MBO3 BIN2 [PMG1] VSS2 MPO1 ACS1 TWA1 [EYRO]

: ABK- SOD2 (COL3) (YAK2) LER1 MOS2 ESK1 (IRK2) VAL2 HAD1

BDV2 CLF2 HRB2 [MMBO] [VLA2] ISKO PEN1 [KAKO] SJG2 PAB2
BNG3 HUAO [PPTO] [T002] [MCQ1]

(SIT2) NEW1 TOL1 TUC2 [HON1] MUT1 HERO

FRD CZT

DOB SVD HYB (MAW)

COI

MAY

: NOK3 (MGD2) LNN2 (PET2) IRK2 KIV2 HRB3 TYH2 ODE3 (vLA3)

AAA3 TKT3 PEN2 ASH3 (LNP3) MBO2

i ABK- S0D1 YAK2 LOV- (SIT2) SVD2 KNS2 MOS2 WNG2 GTT3 DOU2

KGD1 (NEW1) AQU2 ISK1 EBRO [HON2] SJG2 BNG2 BINOQ (HUA1)
VSS2 MPO2 [GNA2] HERO [To02] [EYRO]

: NUR2 LERO ESK1 WIT1 NGK2 VALO HADO BDV2 OTT2 (MMB1) TOLO

FRD1 (KAK1) (TUC2) (MUT1) [GUA2] [PM&1] (ACS1) TWA1 CZTO

: DOB COI

(COL) UBA HYD [PPT]

: PAB KGL

(MGD2) WNG2 (PET2) IRK3 NGK3 GTT1 KIV3 TYH2 ODE3 AAA2
AQU1 TKT2 ISK2 PEN2 [EYRO]

: ABK- YAK2 NUR2 LNN2 LOV- MOS2 WIT2 KGD1 BDV2 (NEW1) HRB2

EBRO FRD2 ASH2 (XKAK1) (TUC2) (MUT1) BNG2 BIN2 [PMG1]
[To02]

: NOK1 80D1 (COL1) LER1 (SIT1) ESK1 VAL1 HAD1 DOU2 [HON1]

5361 [GUA1] [PPTO] VSS2 HERO ACSQ (TWAO)

: KNS UBA COI TOL CZT KGL
: DOB SVD (MMB) HYD MBO MPO
: OTT PAB

[GIT = ssc; TOL = si]

JUNE

: ABK- S0D2 (YAK2) LER1 (MGD2) LNN2 LOV- SVD1 MOS3 ESK1

WNG2 (PET2) (IRK3) GTT3 HADO KIV2 (KGD3) TYH3 ODEQ OTT2
[VLA3] AQUO ISK2 EBR1 PEN1 (ASH3) SJG2 MBO3 [GUA2] PABO
BNG3 [PMG1] (PPT1) VSS2 (MPO1) HER1 ACS1 TWA1

: NUR2 NGK2 VAL1 BDVO CLF2 FRD2 HON2 [MUT1] BIN- HUA1
: NOKO (TKT1) TOLO
: COL CoI
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DOB SIT WIT DOU NEW HRB [MMB] [KAK] TuC [LNP] [HYD]
(aap) [To0] [EYR] [MAW]
[TOL = si, PEN = bs, PAB = b]

: PET2 LNP2 GUA2
: MGD1 IRK2 MMB2 KAK2 MUT1 PMG2
: LNN2 MOS2 WITO NGK1 GTTO KIV1 KGD1 TKT2 ISKO (EBRO) (TOLO)

(FRD1) HON1 (BNGO) BIN- (MPOO) KGIL1

: ABK SOD DOB NUR LER LOV ESK.HAD DOU BDV TYH CDE VLA AQU

PEN GNA CZT KGL MCQ DUM

: COL YAK KNS SIT SVD WNG NEW HRB UBA (OTT) AAA TUC HYB PPT

TOO EYR (MAW)

: NOK ASH [MBO]

: NOK1 MGD1 (PET1) IRK2 AAA1 BNG3 MPOZ2 HER1
: LNN2 SVD2 GTT2 KGD1 ODE1 AQU1 EBRO ASH2 SJG1 (MUTO) BIN2
: LERO ESKO WITO NGK2 VALQ HADO XIV1 BDV2 (NEWO) TYHO OTT1

(MMB1) TKT1 ISKO TOL1 (HON1) PABO [PMG1] VvSS2 (ACSO)
(TWAO) CZT1

D: DOM YAK DOU VLA COI FRD LNP KGL

=

“EUOOQWE

W=

ABK SOD (COL) NUR LOV (SIT) KNS MOS WNG HRB UBA PEN (KAK)
HYD MBO [PPT] [ToO] [MCQ] [DUM] (MAW)

KAK2

NOK2 MGD1 PET1 (GTTO) UBAO MMB2 (AAA1) TUCZ2 HON1 MUTOQ
COL SIT IRK NEW OTT VLA FRD LNP GUA PMG PPT GNA TOO MCQ
YAK (MOS)

[MBO]

HUA3
WNG2 MBO1 [MUT1]

C: NOKO SOD1 (MGD1) LNN2 KNs1 (PET1) WITO (IRKO) NGK2 VALO

GTT2 HADO KIV1 (KGDO) BDV2 NEWO TYHO ODE1 ISKO EBRO TOLO
FRD1 TUC2 PAB1 BNG2 BIN1 (MPOO) ACSO TWAOQ

: ABK COL DOB NUR LER ELOV SIT SVD ESK DOU HRB OTT AQU PEN

SJG V85 HER

: MOS [HYB] (AAA) [MAW]

: PET2 MMB2 KAK2 MUT2
: NOKO MGD1 SVD2 KNS1 AAA2
: ABK SOD COL DOB YAK NUR LER LNN LOV SIT WNG IRK NGK GTT

KIV KGD BDV NEW HRB UBA TYH ODE VLA TKT ISK PEN HON HYB
GUA PMG PPT GNA TOO EYR KGL MCQ DUM

: MOS (MAW)
: ASH [MBO]

: FRD2 HUAZ2
: WOKOQ SOD1 MGDO LNN2 (KWS1) WNG1 PET1 GTT1 (KIV0) TUC2

HON2 [MUTO] PPTO

: ABK COL DOB NUR LER LOV SIT ESK WIT NGK VAL HAD DOU BDV

NEW HRB TYH AQU EBR COI TOL SJG PAB VSS ACS TWA
(MOS) OTT MEO

JULY

MUT1

: IRK2 AAA2 KAK2
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Part C

¢ NOK3 SOD1 LNN2 SVD- KWS1 WNG2 PET1 NGK2 GTT2 KIV1 KGDO

(NEW1) TYHO ODE1 MMB2 VLA1 AQUO (EBRO) (TOLO) [FRD1]
PENQO ASH2 (BNGO) (BINO) [VvsS1] (MPO1) [Acs0] [TwaAO]

: ABK COL DOB NUR LER MGD LOV SIT ESK WIT HAD DOU BDV HRB

UBA TKT ISK HON HYD GUA GNA TOO EYR CZT KGL MCQ DUM

: YAK MOS LNP [MAW]

(cor) [MBO] (PPT)

MGD3 SvD3 PET2 [EYR2]

: ABK- SOD2 COL2 YAK2 LER1 LNN2 LOV3 (SIT2) KNS2 WNG2 GTT2

KIV2 (NEW2) HRB2 ODE2 OTT2 VLA2 AAA3 (FRD2) KAK2 [TUC2]

: NOR3 DOB1 NUR2 MOS1 ESK1 WIT1 IRKQ NGK2 VALO HAD1 DOUQ

KGDO BDV2 TYH2 MMB2 AQU1 ISK2 PENO ASH2 [HON1] (SJG2)
MUTO (GUA1) BNGO BINO [HUA1] MPO2 [TO00]

TKT EBR COI TOL LNP HYD MBO PAB VSS HER CZT KGL

[PPT]

AUGUST

: MGD2 PET2 LNP3
: KIV2 MMB2 VLA2 AAA2 ASH2 KAK2 TUC2 MUTO GNA2 (EYR2)
¢ NOK1 YAX2 LER1 LNN1 SVD2 KNS2 ESK1 WNG2 WIT1 IRKQ NGK2

VALO GTT1 HAD1 DOUO KGDO BDV1 HRB1 UBAO TYH1 ODE1 AQUO
TKT2 ISK1 EBRO TOLO HYB1 BNG2 BIN1 PPTQ [VSS1] MP0O2
[ACcS0] ToOO [TWAO]

: ABK SOD COL DOB NUR LOV COI PEN GUA HER CZT KGI
: MOS [OTT] MAW

[MBO]

: LER1 (IRK1) ASH2
: NOK1 SOD2 YAK- [MGD1] ESK1 WNG2 [PET1] WITO VALO GTT2

HAD1 KIV2 NEW1 TYH2 ODE1 OTT1 [MMB1] (AAA1) AQUO ISK1
EBRO TOL1 PENO [KAK1] TUC2 [LNPO] SJG2 MBO1 [MUTO] BNGO
BIN1 VS8S1 MP02 ACS1 TWA1 (CZTO)

¢ ABK COL DOB NUR LNN LOV SIT SVD KNS NGK DOU KGD BDV HRB

TKT COI FRD PAB HUA HER

: MOS  [MAW]

: NOK3 (MGD3) WNG2 (PET2) AAA3 TKT2 PEN3 ASH2
: ABK- SOD2 YAK2 LERQ LNN2 LOV- SVD2 KNS2 M0S2 ESKQ WIT2

GTT2 HADO IRK1 KIV2 CLF2 TYH2 ODE2 (MMB1) (VLA2) AQUO
ISK3 COI2 (KAK1) (LNP2) SJG1 MBO1 (HUA1)

: NUR1 NGK2 VALO DOU2 KGDO BDV2 (NEW1) UBAO OTT1 EBRO TOL1

FRD2 [TUC1] [HON1] (MUTO) [GUA1] BNG2 BIN1 VSS2 (GNA1)
ACSO [To00] (TWAO) [EYR2]

: HRB PAB MPO HER CZT KGL
: DOB HYD [PPT] (MAW)

: NOK1 [PET2] KGD1
! WNG3 WITO KIV1 AAA2 TKTQ ISKQ EBRO MPO1
: LERQ KINS1 MOS1 ESK1 NGK2 VALO HADO TYH1 ODE1 TOL1 PENO

BNGO BIN1 V351 HERQO ACSO TWAOQ

: COI SJG PAB HUA
: ABK SOD (COL) DOB (YAK) NUR [MGD] LNN LOV (SIT) SVD (IRK)

GIT BDV (NEW) HRB OTT [MMB] [VLA] AQU FRD ASH [KAK] TUC
[LNP] HYD MBO [GNA] [EYR] CZT (KGL) [DUM] [MCQ] MAW
[MUT]
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SEPTEMBER

05 10 45 A: (PET2) MBOZ2 BNG3
B: NOKO WNG2 KIV1 ODE2 AAA1 ISKO (MUT1) MPO1
C: sop1 (MGDO) LNN1 MOS1 WITO IRK1 GTT1 KGDO [NEW1] TYHO
OTT1 (VLA2) AQUO EBRO TOLO BIN2 VSS2 HERQ ACSO TWAOQ
D: ABK DOB NUR LER LOV KNS ESK NGK VAL HAD DOU BDV HRB URA
TKT COI FRD PEN SJG PAB CZT KGL
E: (COL) SVD HYB [Too] [McQ] MAW

X: ASH
08 19 11 B: PET2
Cc: (McDO) [IRKO] NEW1 (MMB1) HON2 SJG2 [MUTO] [BIN1] HUA2
PPTO EYR1
D: COL SIT OTT TUC PAB ACS TWA
E: [MOS]
X: FRD (MBO)
OCTOBER
2T 08 28 B: WNG2 GTT2 KIV1 ODE2 ASH2 MUT1
C: NOK1 (YAK1) NUR1 LER1 LNN1 SVD1 KNS1 [PET1] ESK1 WIT1
NGK2 VALO HAD1 DOU1 KGDO BDVZ2 [NEWO] TYH1 (MMB1) AAA1
AQU1 ISK2 TOLO [FRD1)] PENO (KAK1) [TUC1] LNP2 [HON1]
[sJG2] MBO1 MPO2 (EYR1)
D: ABK SOD DOB MGD LOV IRK HRB TKT EBR COI HYD BIN HER TOO
CZT KGL MCQ DUM
E: MOS GNA MAW
X: UBA
NOVEMBER
none
DECEMBER
O 13 00 A: ASH3
B: (SOD1) NUR2 LNN2 (SVD1) WNG2 [PET2] KIV2 HRB2 TYH2 ODE2

[MMB1] AQUO [KAK1] [MUT1]

¢: [WOKO] ESKO WITO NGK2 VALQO GTIT2 DOU1 BDV1 (KGDO) [VLAO]
TSKQ EBRO TOL1 BNG2 MPO1 ACSO TWAOQ

D: DOB LER LOV HAD COI FRD PEN SJG MBO PAB HUA VSS HER CZT
KGL DUM

E: MOS OTT (HYB)

X: BIN MAW

10 07 00 B: (MGD1) (WNG2) (PET2) IRK2 KIV2 KGDO ODE1 MMB1 AQUO KAK1
LNP2 MUTO
C: (YAK-) LNN1 KNS2 (ESKO) (WITO) (NGK2) (VALO) (GTT1) [NEW1]
TYH1 AAA1 (TOLO) [Tuc1] MPO1 [ACSO] TOOO (TWAQ) EYR1
: BDV VLA TKT ISK PEN GUA BNG GNA HER CZT KGL MCQ
: SVD HRB [OTT] ASH HYD DUM
: MOS UBA BIN MAW

=g
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14 11 59 A: WNG2 GTT3 DOU3 HRB3 TYHO ODE2 ASH3 MBO2

B: S0D2 LER1 ESK1 WIT2 [IRK2] VALO HAD1 KIV2 ISKQ PENQ SJG2

[MUT1] HUAO

C: [NOK1] [MGDO] LNNO KNS1 [PET1] NGK2 [NEWO] [UBAO] [MMB1]
(AAA1) [VLAO] TKT1 [KAK1] [TUC1] [HONO] [GUA1] MPO1 ACSO
TWAQ
DOB NUR LOV BDV AQU EBR COI TOL BNG HER CZT KGL DUM
[coL] (svD) [SIT] MOS (OTT) HYB
: PAB BIN VSS MAW

M HEg
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TABLE 3

List of symbols for rapid variations

The meaning of the symbols in tables 1 and 2 is as follows:

ssc sudden commencement, followed by a storm or a period of storminess
51 sudden magnetic change which could not be classified as ssc
PE giant puslations, viz. exceptional pulsations of very great period and regularity,

with sufficient relative amplitude

pi train of pulsations of irregular shape, consisting of several series of oscilla-
tions, each series lasting about 10 minutes; period of the pulsations: pil shorter
than 40 s, pi2 40-150 s, pi3 longer than 150 s

pe pulsations of more continuous character, generally with long duration; period:
pel 0,2-5 s, pe2 5,1-10 s, pe3 10-45 s, pel 45-150 s, pe5 150-600 s, peé longer
than 600 s

b bay-like disturbance in the megnetogram

ncl no classification given in the report

cr crochet-1like disturbance

The observatories are arranged in groups with respect to the quality-indications W, A,

B, etc, which have the following meaning:

- extra-ordinary and very unusual
- very remarkable

- fair, ordinary, but unmistakable

W
A
B
c - very poor, doubtful
D - it was decidedly not recorded, although the records were satisfactory
E - the phenomenon could not be discerned because of heavy disturbance

X - record missing

wq = without quality indication
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Part D

Volues underlined are for X cnd Y.
X, Y, Hond Z are given in gammos,
D in minutes,

0BS. |GEOMAG-| COMMENCEMENT SC - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END
NETIC =

3 lntter L ATI- hr min .

code | TUDE |0AY  (UTI|TYPE| OC')  Hly)  zZ(y) DAY (3 HOUR PERIOD) K D{') H{y) Zl(y) DAY HOUR
RES | B3.1N | 14 1308| SC -12 16 6 14(4} - 134 94 76 15 06
MBC | 79.2N | 14 0309| sC -16 36 5 15(7,8) - 231 461 172 16 24
BLC | 73.9n | 14 0309| SC 8 8 - 14(4,5) - 175 95 420 16 24
FCC | 68.8N | 14 03--| ,. o . oo 14(4,5) - 605 245 640 16 24
GWC | 66.8N | 14 03--f ,. . s s 15(8) 16(3) - 930 330 737 16 24
COL | 64,6N | 14 0308 SC*| - & +47 -12 14(6 6 108 790 530 14 23
MEA | 61.9N | 14 0310| sc+| 250 -45 = 50 16(3,4) 6 910 470 550 16 24
SIT | 60.0N | 14 0310| SC*| -4 = 34 = 7 16(4) 7 -- -- 690 16 20
OTT | 56.8N | 14 0310] sC - 2.7 37.1 15, 16(3) 7 45 222 264 16 22
VIC | 54,30 | 14 0309] SC*| -5 = .3 -1 16(2,3,4) 4 102 150 305 16 24
FRD | 49.6N | 14 0309] sC 1 23 -3 15(7) 6 Z4 147 120 16 20
EBR | 43.9N [ 14 0309| sc*| - .6* 15 =+ 14(4) 5 7 105 45 14 23
IRK | 41.08 | 14 0309) .. 6 19 3 14(4,6) 5 21 163 55 16 22
MMB | 34.0K | 14 0309] SC* L.6* 14 *- 3 14(4) 6 9 93 35

KAK | 26,0K | 14 0309] SC+* 1.3* 25 = 14 14(4) 6 6 91 58 14 22
HON | 21.1N | 14 0310| SC 6 2 14(2,4,6) 3 3 85 6 15 0§
KNY | 205N | 14 0309] sc* 1.3* 29 = 14 14(4) 6 7124 54 14 24
JAL | 17.38 | 14 0310| sC - 1,1 23 -4 - 4 134 23 15 03
SHL | 14.6N | 14 0310| SC 4027 a - 4 147 36 15 03
UJJ | 13.5K | 14 0310| SC - .2 32 -6 - 4 137 16 15 03
ABG | 09.5n | 14 0310| SC e s - 14(4) 6 3 149 32 15 03
HYB | 07.6N | 14 0310| sC - .22 -3 14(4,5,6) 5 3 164 22 15 05
GUA | 04.0K | 14 0309] SC* > 54 -15 (8) 6 10 240 60 17 09
ANN | 01.58 [ 14 D0310| SC - 1.5 46 16 - 5 205 50 15 03
HUA | 00.65 | 14 0308| sC 1 33 6 14(5,6) 6 14 259 38 14 23
TRD | 01.15 | 14 0310| SC - .1 83 52 - 4 220 130 15 03
API 116.05 | 14 0309] SC 1 23 - 16(2,3) 6 16 188 49 17 08
PMG | 18.65 | 14 0309] sc* 4 34 o+ 3] 14(4) 5 8 240 70 18 00
HER | 33.75 | 14 0309] sC* 5 14 13 14(3,4,5,6) 4 20 107 52 14 21
CIT | 39,75 | 14 0309| scC -2 9 10 14(4) 5 20 125 52 14 20
GNA | 43.25 | 14 0309| SC 6.2 8 13 15(8) 16(1) 5 22 170 130 16 22
TOU | 46.75 | 14 0309] sC* 3.1 40 > 10 15(8) 6 21 180 120 16 186
KGL | 56.55 | 14 0308| SC 7 20 5 15 si 9 151 852 356 16 21
HCQ | 60.75 | 14 0307| SC - 4.8 -54 18 14(6) 15(7,8) 6 166 1110 690 16 22

16(1,3,4)

DUM | 75.65 | 14 0309| SC 59 115 227 14(2) 15(1,2) 5 445 493 404 15 06
FEB 12 13 14 15 12 13 14 15
HIS 1221 3123 2212 0221 2434 4332 3433 3277 MMB 1001 2000 0001 1111 2426 4432 2223 3346
CCS 1011 3122 1001 0233 2334 4442 3323 2276 TKT 0212 2212 2121 1221 1336 4332 2322 4345
DIK 1111 2123 1111 1343 2335 5653 3322 4387 PEN 1001 1011 1112 1111 1333 3432 3217 3356
TIK 1122 1211 1122 1111 1133 6777 3211 2328 TOL 0010 1211 1011 1110 1323 2432 2222 3266
MHK 0000 1001 0001 0021 0323 4442 2211 2167 FRD 1001 2011 1001 1112 2334 4322 3232 3365
KIR 0001 0001 0001 1012 0322 4451 3301 2267 COI 131z 1111 00l- 3122 2434 3543 3322 3488

. CWE 1012 1011 0001 1011 1215 6731 1143 3266 TUC 1001 1001 1001 1212 2445 4382 2223 3365

. (M0 0001 1000 0001 0000 0235 4631 1243 3245 KNY 1001 2000 1000 1010 1436 4432 2312 3345

¢« LRV 0011 2001 0007 1112 3434 4552 5432 2267 QUE 2343 2111 3--2 1121 2--5 3.-- --331 4345

S S0D 0000 0002 0000 0011 0213 4541 2211 2167 HON 2000 0211 1101 0312 1323 2322 2211 2354

=

= ¥AK 2321 2003 2320 0113 3415 5543 3313 2246 HYB 1111 1011 1111 1111 1435 5543 2322 4356

w LER 0000 1001 0ODD 0000 1223 2432 2111 2258 SJG 000D 0200 0000 1111 1333 3222 2210 4465

= MR 0011 1001 0011 0111 1323 3421 2222 2258 GUA 3112 2100 2111 1101 2536 4322 2322 3346

o LOv 0002 2002 0001 1022 1324 3432 232] 2259 BNG 1112 2112 2112 2122 2334 13332 2222 4356

= SIT 0012 1000 0001 0011 1225 3431 1132 2255 PMG 1000 2000 1000 1012 2436 4322 2312 3345

H

4 RSV 0000 1001 0000 1111 1323 3431 2222 2357 HUA 1112 3233 1112 3322 2324 6653 2222 13575

W MNK 0000 0000 0001 1011 1223 3421 2211 2265 GNA 1001 1000 1112 1111 1435 3322 2332 3245

£ WIT 0001 1002 0001 1111 1334 3331 2312 3366 HER 0001 1000 0000 1011 0344 4431 1212 2356
IRT 2222 2000 2222 1011 2435 4542 2222 3346 TO0 1000 1000 1010 1001 2445 3421 1223 3346
VAL 0002 2111 0002 2111 0224 3332 1212 3256 EYR  OI11 1000 1100 0011 1435 3321 1322 2255
KIV 0102 2001 0122 2122 1335 3432 2223 3366 MCQ 0011 1000 0000 0001 1435 5631 1234 4166
DOU 0001 1001 0001 1011 1324 3332 1212 2356 MIR 3454 3222 3332 1111 3443 3123 3333 3213
KGD 1222 2111 0222 1122 1335 4531 1322 1335 MAW 1222 2103 3221 1022 34-- -442 4434 2267
VIC 1012 1001 1001 0111 1324 3311 1131 2334 NVL 0121 2002 0121 1011 1434 3332 3322 2258
OTT 1001 2111 1001 2221 1334 4421 2222 3356 SBA 1222 2233 1322 2233 2444 3342 3433 3355

VOS 1322 3222 1323 3237 2354 4442 3434 3345
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THULE-H

THULE-D

o

RESOLUTE BAY-X

RESOLUTE BAY-Y

LEIRVOGUR-H -

GREAT WHALE-X — W
|

COLLEGE-H WI@(}W

TIXIE BAY-H /\\V”\/

DIXON ISLAND=H - AT

SAN JUAN-H

HONOLULU-H

KAKIOKA=H

HERMANUS-H

AU(5)
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Part D 1%
PRELIMINARY AE(5)-INDEX AT ONE MINUTE INTERVALS
1980 FEBRUARY 14, 1200 UT - FEBRUARY 15, 1159 UT
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387 393 393 382 363 350 336 331 329 335 349 381 407 411 398 364 348 320 319 316
316 319 326 342 357 367 383 378 373 376 360 355 363 362 354 367 383 397 410 421

130T 421 416 386 386 381 395 386 391 375 380 380 364 361 345 340 1353 358 368 360 358
350 348 329 324 327 345 334 334 321 313 311 322 338 350 369 374 368 371 355 344
323 318 308 313 318 315 320 334 339 330 325 286 244 217 189 181 176 184 180 185

140T 191 196 198 187 174 149 136 131 138 145 155 164 171 178 168 168 179 177 160 128
153 165 198 212 218 204 203 196 186 189 191 191 201 215 227 236 248 261 265 278
298 321 323 313 304 288 270 274 274 274 296 292 292 292 314 324 335 346 368 405
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16UT 725 733 715 704 726 @861 843 814 781 799 825 825 825 770 746 154 776 772 761 B51
856 819 767 742 742 768 782 774 770 789 771 756 749 703 700 715 718 708 679 668
668 653 616 602 565 565 554 558 549 554 557 542 576 616 608 586 623 616 609 572

17 ur 587 595 599 595 6558 558 558 532 474 463 467 460 446 443 436 414 403 405 415 428
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00 ut 52 56 43 131 31 38 38 3¢ 31 25 23 23 19 19 19 25 .23 23 23
23 23 23 °23.° 23, 36: 36" 3g’ 32 32 36 40 40 36 32 32 32 28 28 28
28 32 36 36 36 36 36 40 43 47 47 47 47 41 47 A7 47 51 51 51
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03 UT 217 213 200 188 180 178 177 173 170 166 168 170 162 155 147 135 125 125 119 111
111 115 115 125 129 138 153 153 149 149 159 165 173 171 163 163 167 164 171 163
181 179 173 167 152 142 14z 152 150 145 135 128 128 128 128 124 108 102 100 96

04 UT 96 85 83 78 B2 77 75 68 66 61 70 78 98 110 118 12z 126 129 133 137
137 136 139 139 136 136 136 128 128 128 113 113 113 105 101 101 93
74 71 67 63 57 43 36 31 33733 33 35 39 #9468 45 52 56 37 ' 57

05 ut 55 56 54 53 64 53 49 46 46 46 4B 44 53 53 60 64 64 68 72 68
64 64 68 68 68 b4 59 57 55 60 64 64 64 64 60 60 60 60 71 60
60 71 711 11 60 56 53 53 4% 45 34 4] 41 30 . 30 32 -3z .33 33 30

06 Ut 38 41 41 49 49 49 49 49 49 60 60 63 63 63 67 67 67 6] 67 63
' 60 60 63 63 63 67 67 67 60 60 60 60 63 70 63 67 70 JO 74 74
I 74 70 70 70 74 78 7B 93 89 96 100 104 119 142 167 180 169 166 192 218

07 Ut 232 255 262
180 180 191

08 UT 184 195 206
262 224 196

09 uT 221 232 230
127 116 125

10 ut 68 58 95
55 56 &5

nur 44 74 74
77 1 b s - |
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Part D

Values underlined are for X and Y.
X, Y, Haond Z ore given in gammas,

Data_from Individuol Observatories FEBRUARY 1980 D in minutes.
0B5. [GEOMAG-| COMMENCEMENT SC - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END
3 latter Lh;‘::l'nc hr min
coss | TUDE DAY (UT)|TYPE [ OU')  Hly)  Zly) DAY (3 HOUR PERIOD) K | o'} Hly) Z(y) DAY HOUR
COL | 64.6H |15 19--] .. i & e 16(3,4,5) 6 193 1430 820 16 22
NEW | 55.1N | 15 1234 SC 1 9 -- 16(3,4) 6 39 247 400 17 01
WIT |54.2N |15 1234| sC*| -3 = 14 = 15(7,8) 6 27 200 75 16 22
EBR | 43.9N [ 15 1234 SC* - 1,4% 7 x 15(7,8) 6 16 133 71 17 02
MMB | 34.0N | 15 1235| SC .5 10 -1 15(8) 6 9 171 45 17 09
SJG | 29.9N | 15 1235] .. st i o 15(7) 6 11 144 51 18 22
KAK | 26.0NH | 15 1235| SC 3 8 5 15(8) 16(1,5) 5 7 156 85 16 22
HON | 21.1N | 15 1235 SC H 1 15(7) 16(1,4) 5 5 189 42 17 08
KNY | 20.50 [ 15 1235 SC «3 8 4 15(8) 16(1,5) 5 1 155 66 16 24
JAI |17.3N |15 1234] SC S5 6 -2 - 6 138 41 17 22
SHL [ 14.6N | 15 1234 sc 5 2 - 5 177 25 17 22
UJJ | 13.5N | 15 1234] sC = 52 6 -2 “ 6 139 32 17 22
ABG | 09.5N | 15 1234| sC s G 5 -2 15(7,8) 5 7 143 41 17 22
HYB | 07.6N | 15 1234| sC = 5 6 -1 15(8) 6 5 152 19 16 23
ANN | 01.5N | 15 1234| sC 5k 7 4 - 5 182 49 17 22
HUA | 00.65 | 15 1235 SC 1 25 3 15(7) 7 14 376 61 16 22
TRD | 01.15 | 15 1234| sC 5 7 - 5 212 130 17 22
HER | 33.75 [ 15 12--| .. 5 il sa 15(8) 6 33 132 132 16 15
CZT | 39.75 |15 1235| sC =1 5 3 15(8) 7 29 219 107 16 21
GNA | 43.25 |15 12--| .. - 9%, 7 -2 * 15(8) 16(1) 5 22 170 130 16 22
TOO 46.75 [ 15 18--| .. s o e 15(8) 6 21 180 120 16 16
KGL | 56.55 | 15 1233| sC 3 10 3 15(8) 9 151 852 355 16 21
MAW | 73.25 |15 19..] .. o iy o 1553; 16(3 7 85 730 1200 17 09
DUM | 75.65 | 15 1230| . o i iy 15(8) 16 1; 6 825 645 633 17 10
FEB 15 16 17 18 15 16 17 18
HIS 3433 3277 5444 4442 3222 3122 5333 2343 MMB 2223 3346 5344 5441 1122 2222 2123 3232
CCS 3323 2276 5335 5453 3221 3212 4233 4354 TKT 2322 4345 4433 4342 2121 2122 2123 3232
DIK 3322 4387 7645 6665 3221 2222 5234 5556 PEN 3212 3356 5332 2233 1121 1122 2122 2333
TIK 3211 2328 9645 6657 4111 1231 1314 5657 TOL 2222 3266 4332 3223 1221 2211 2221 0123
MMK 2211 2167 7754 4554 1110 2113 5112 2355 FRD 3232 3365 5455 5322 1221 2122 2232 2212
KIR 3301 2267 7754 3453 1111 2013 5111 2255 COI 3322 3488 5354 3233 2232 3223 3232 2213
w« CHWE 1143 3266 4477 6642 1111 3312 2134 4232 TUC 2223 3365 5455 4331 1121 1022 2122 2212
- CHMO 1243 3245 4566 6532 1110 2211 1034 4222 KNY 2312 3345 5444 5343 2231 2121 2122 3232
3 LRV 5432 2267 7665 3354 3221 2112 5423 2456 QUE --33 4345 3243 4342 3443 1122 3342 3232
= SO0 2211 2167 6753 3453 1010 1002 4212 2354 HON 2211 2354 5335 3232 2121 1223 3113 2122
]
T YAK 3313 2246 5345 4442 2210 3312 3124 3253 HYB 2322 4356 5443 4332 2232 2122 3121 1232
& LER 2111 2258 6553 3232 1100 1101 3111 2133 SJG 2210 4465 5454 4322 2210 1112 2011 2212
S NUR 2222 2258 4434 3233 1011 1011 3112 3233 GUA 2322 3346 5534 5343 2231 3213 3133 2222
5 LoV 2321 2259 6553 3344 1111 2011 3222 3233 BNG 2222 4356 4444 3322 2132 2223 3232 2234
£ SIT 1132 2255 5677 7632 1110 2111 2032 2232 PMG 2312 3345 5445 4232 2232 2223 1133 2233
=
W& RSY 2222 2357 5533 3233 1010 2111 3211 2233 HUA 2222 3575 4544 4533 2112 3232 2122 3343
& MNK 2211 2265 4433 2232 1111 1011 3111 2223 GNA 2332 3245 5434 4233 2121 3222 2122 2233
&= WIT 2312 3366 5543 3243 2121 2121 4122 1243 HER 1212 2356 4435 3132 1122 2012 2022 2132
IRT 2222 3346 5344 4343 3232 2122 3223 13343 TOD 1223 3346 5344 3331 1221 3311 le-- ---3
VAL 1212 3256 5442 3233 1111 2111 3112 2233 EYR 1322 2255 5344 3222 1121 2211 1112 2121
KIV 2223 3366 5533 3343 1221 2111 3232 3233 MCQ 1234 4166 6566 5432 1111 3312 2144 4322
DOU 1212 2356 5433 3232 1111 2111 3112 1223 MIR 3333 3213 3665 5543 2462 3333 3535 4323
KGD 1322 3356 5543 4331 3322 1121 3323 3333 MAW 4434 2267 6676 5454 3231 2le- -mee o-ee
VIC 1131 2334 4455 5331 1110 1122 1133 2122 NVL 3322 2258 6665 3243 2212 2121 3212 2233
OTT 2222 3356 5676 5221 1110 2221 2232 2224 SBA 3433 3355 5433 3444 3232 3143 3333 3324
VOS 3434 3345 5244 4333 3433 3333 3343 3333
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COMMON-SCALE MAGNETOGRAMS FEBRUARY 15-17, 1980
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1980 FEBRUARY 15, 1200 UT - FEBRUARY 16, 1159 UT

655
407

758
430

232
182
178
250
165
488
1018

791
600

578
768

488
3zo0

298
300
754
629
597
604
580

702
627

579
506

352
an

58
54
a7

76
64
54

36
37
18

30
27
34

4z
40
40

41
37
37

27
35
32

17
144
192

454
860
758
834
678
720

436
327

803
721
421
221

103

183
169

543
972

803
584

571
558
440

422
307

295

322

686

604

625

602

692
628

599
503

347
502

58
57
15

76
61
48

40
38
18

21
27
34

31
40
40

39
40
40

29
35
32

85
147
225

482
964
3
913
705
766
461
308
826
385

213
66

295
172
563
741
972
az9
558

580
589
491
419
295
284
356

574
572

635
594

679
666

607
505
337

450
571

58
59
86

87
59
56

40
38
31

18
26
29

29
40
37

57
42
42

29
35
38

99
140
276

521
1081
680

966
870
746

834
492
333

796
618
365

197
123

72
250

167

638
975
766
166
539
566
597
510
39
296
284
366

504
592

647
648

582
676

599
505
354

458
593

58
61
96

a7
55
48

44
48
40

40
a0
36

42
10
37

54
42
44

29
32
38

103
323
30

5
1102
645

856
814
741

895
343
789

581
372

187
123
105

204
166

681
959

172
162
524

574

586

550
78
291

286
231
364

422
644
634

642

656

640
609
686

559
612
501

359
411
673

36
64
96

ar
58
45

44
52
40

40
40
36

40
29
40

48
42
42

3z
32
38

101
131
353

550
1098
653

829
77
669

905
394
348

805
560
457

188
120
100

193
225
166

692
956
938

763
7166
531

597
585
491

534
360
280

286
220
358

354
651
620

640
677
694

624
620
678

535
627
486

368
386
706

40
72
71

41

44
40
40
40
3z
40
40

31
42

32
38
98

136
412

560
1071
690
797
674

83z
348

7154
480
182
109

88
246
163

681
914
766
7167
535
601
456

569
262

286
iz

456
578

647
791

637
696
538
637
473
370
688

51
77
63

98
58
41

34
41
3

36
35
30

40
29
40

29
42
4

34
30
44

lo8
138
450

574
1056
707

763
728
708

784
350
348

662
528
456

178
107
82

258
187
169

688
974
929

773
774
543

609
593
491

578
321
267

301
199
310

557
640
564

649
665
785

648
619
695

556
601
451
39

675

58
85

98
41

34
37

31
29

40
40

44
44

34
44
126

139
489

603
1071
578
631
733

745
360

648
441
183
113

99
200
165
676
77
933
784
529
639
602
506
566
278

316
3ol

544
558
635
672
776
706
670
569
584
444
418
638

58
85

87
40

33
31

38
29

40
40

47
42

34

47

138
493
642
1008
624
583
703

707
360

659
430
165

a9
105

192
157

699

62
1036
799

530

676
606
381
537

296

340
261

468

556

639
674

794

631

588
436

425
650

69
17
74

87
58
40

33
23
29

38
46
32

40
29
40

47
43
42

32
26
56

160
167
448

658
958
682

614
652
667

646
345
353

651
547
389

133
B2
103

197
243
154

6R5
950
1063

810
656
549

645
599
374

525
304
300

369
200
248

522
659
546

638
676
622

930
745
629

587
529
448

433
271
668

58
89

74
44

33
29

38
35

29
48

50
42

39
61

177
408

715
697

671
645

569
345
682
516
370

96
100

192
144
670
965
1079
810
564
652
604
409
476
293

392
239

518
533
654
659
667
701
633

588
451

448
711
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51
110
58

74
54
44

i3
16
29

38
57
35

29
40
48

44
37
42

28
37
63

161
180
381

729
1001
704

7az
763
626

547
367
345

745
492
3z6

76
74
133

233
243
140

630
280
1078

796
702
581

655
642
4z8

464
307
271

409
229
251

519
596
531

684
623
658

622
692
629

608
513
444

445
256
7137

41
113
49
63

44

33
29

30
38

29
35

a2
az

30
63

154
333

737
690

842
602

540
345
768
456
293

63
129

225
151
574
984
1038
B16
558
667
657
467
456
256

410
322

545
534
707
626
500
991
638

613
430

478
126




Part D 83
PRELIMINARY AE(S5)-INDEX AT ONE MINUTE INTERVALS

1980 FEBRUARY 16, 1200 UT - FEBRUARY 17, 1159 uT

12 ut 715 693 679 766 7BB 78B4 729 693 634 576 591 569 539 501 483 480 490 495 546 616
657 598 565 535 455 394 424 455 465 473 478 516 531 537 518 483 448 437 429 414
403 394 398 403 419 433 445 441 398 380 398 416 410 391 394 385 366 339 333 331

130T 326 314 288 289 308 308 315 319 334 345 399 432 461 451 433 444 495 525 539 551
555 547 543 6532 518 507 542 560 567 553 542 524 513 502 506 499 503 503 496 500
493 471 438 453 453 453 468 46B 457 464 456 452 437 405 328 296 270 148 143 138

14ur 141 141 147 147 145 140 142 161 212 264 273 318 295 311 332 304 282 271 293 336
332 328 335 343 347 347 347 449 499 509 492 482 487 479 472 468 458 454 458 46D
468 465 453 420 41B 415 430 450 488 489 507 514 512 496 491 495 528 513 502 491

IS5UT 510 503 496 489 460 498 466 462 457 454 451 451 451 459 466 486 496 489 467 452
446 438 416 390 358 341 325 308 307 296 300 318 318 314 303 295 291 276 273 282
294 319 331 335 333 334 335 340 345 348 350 355 349 348 352 361 362 360 350 344

16 Ut 335 329 326 325 312 304 295 289 288 289 279 275 267 269 272 284 293 290 288 286
283 277 269 267 273 278 279 278 278 276 276 283 285 290 292 295 295 300 305 315
330 335 344 353 360 361 365 363 365 366 3I7TL 369 364 364 364 368 368 368 365 364

17 ur 356 348 346 349 355 359 363 371 378 384 380 385 391 391 385 383 380 379 377 383
402 423 440 443 448 442 433 431 439 435 424 415 417 417 421 425 417 431 438 432
432 439 435 432 415 415 419 419 415 422 428 440 445 466 491 465 450 452 455 472

18 ut 500 519 519 515 512 503 490 469 462 442 419 393 368 356 332 315 298 288 303 344
385 417 437 454 473 495 527 584 600 598 564 549 549 569 576 584 527 500 476 451
439 422 402 400 388 3B3 390 402 412 421 426 417 407 400 410 440 447 456 473 483

19UT 485 488 495 517 531 536 536 553 572 577 582 569 564 545 518 464 457 454 464 467
462 455 453 451 444 446 451 456 461 463 468 463 454 458 473 504 553 595 605 610
609 609 609 621 648 653 646 626 626 626 607 598 588 573 569 566 554 555 562 564

20 Ut 552 535 528 535 543 540 538 538 545 535 526 511 494 482 465 452 430 437 443 456
428 430 471 486 476 438 420 410 405 413 405 392 362 331 313 2314 319 329 339 350
348 328 315 298 281 268 258 266 267 252 221 201 186 178 163 151 136 131 128 132

21 ut 129 127 118 101 92 Bd 86 85 g2 91 87 74 45 38 31 27 i5 39 35 24
21 20 20 6 17.. 22 33 38 38 ] S St || A [ S ¢ [ S [ R L R v R ) 32
30 33 38 40 42 51 56 54 53 46 53 49 49 49 46 46 50 50 47 47

2z ut 46 42 az 49 53 53 56 56 56 53 56 56 54 56 56 56 56 60 &0 67
a1 a6 88 95 a7 94 96 92 92 92 90 83 85 91 95 92 88 91
94 94 102 102 106 104 99 98 91 BT B7 90 ‘B8 B6 86 BT B89 86 Bl 77

23 U1 B2 90 95 102 113 118 125 122 120 117 113 111 111 116 120 124 125 125 120 117
116 125 134 148 151 151 151 151 148 144 140 137 133 133 133 126 122 125 130 130
131 126 126 126 134 138 138 135 135 133 145 152 156 158 154 146 146 150 152 148

0o ut 155 151 137 129 133 134 142 152 152 151 149 146 135 129 1284 1156 1 103 111 121
129 134 134 134 131 126 115 113 111 111 13 110 103 103 100 113 1}
83

99 109 124 127 100 a0 80 79 88 98 a4 89 89 89 91 94 94 91

oL ut 91 91 a4 9z 95,492 7,90 9% 95 88 83 78- .81 ‘&2 '8l BB 91 88 76 78
81 83 88 92 20 91 88 91 100 100 100 97 a7 95 91 B8 88 88 a6 86
86 86 83 86 82 85 85 BB 86 86 B8 @88 B85 B85 B2 BE 8l 74 70 70

02 utr 70 70 66 66 66 70 70 66 66. 66. 62 62 60 62 62' 62 62 ‘62 66 66
66 64 64 64 66 69 71 69 66 69 69 6B 1O 70 70 &2 65 62 62 64
64 64 64 67 67 67 67 67 67 67 67 67 67 67 67 67 67 67 69 69

03 uT 72 74 79 95 20 82 17 72 69 iz 12 74 74 72 12 12 69 67 64 64
T4 74 T4 T L L 70 72 1R TR

67 67 by 72 72 74
78 97 115 124 149 153 158 162 165

89 52 A9 47 &2

05 ut 59 =59 UNL6% - 52 6
52 52 52 54 49

06 Ut a9 a7 a4 EL) 44
47 4z a4 44 44
3 35

o7 ut 47 a7 42 a2 41
39 41 41 39 .39
29 29 29 &9 32

08 ut 39 42 39 39 39
34 s 34 i3 32
39 39 39 39 39

09 uT 39 39 9 39 39
39 39 39 39 39
7 3 37 31 4l

10 uT 45 45 45 45 47
47 50 50 50 50
51 51 55 58 58

nur 54 50 46 46 52
66 66 66 64 60
62 B2 82 BT 62

COPY COMPLETE.
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Date

Dst

Data from Inc'v

06 12 ] [+ 18 [ 12 18

2+ 30 5= bt b= ko k- 5o 50 50 b+ 3+ 3+ 6= 50 6+ 6- 6o 60 5
5 510 8 912 11 11 1111 1113 131310 9 1 115 16 1% 16 12
5 Lo 6 911 11 10 1111 9 10 10 10 12 11 14 1k 15 13 13 1k 12 10

7 (| RS e

111110 10

10

91

1oz

81213

ol Observatories

JUNE 1380

Part D

Volues underlined are for X ond Y,
X, Y, M ond Z are given in gommas,
D in ninutes

0BS |GEOMAG COMMENCEMENT SC - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES uT END
3 iatter L’;ﬁnn . hr min
code | TUDE ‘3w quTTvee| o Hiy) Z'y) DAY( 3 HOUR PERIOD! K Hiy ) Z_(LI DAY HOUR
FRD |49.6K |06 11--| .. . . . Ob(&) us(5,8) 0B(1) 5 239 107 14
09(8) 10(6,8)
.11(4,5,6,7,8)
12(1,6,8) 13(7,8)
COL | 64.6N [ 09 09--| . .. 11(5 7 203 1330 8zo 14 02
SIT | 60.0K [ 09 09--| . .. 11 3; 7 - - 570 14 01
NEW | 55.IN | 09 08-- .. 11(4) 6 34 254 273 14 03
GUA | 04.0K | 09 2331 . .. 11(5) & 10 140 30 12 02
T00 | 46,75 [ 09 05 . - 11(5) & 18 170 60 14 01
KGL | 56.55 | 09 19%00{ .. . 11(8) 7 57 482 234 12 06
MCQ | 60.75 [ 09 09.. .. . ll}ﬁg 8 249 1010 500 14 02
MAW | 73,25 [ 09 20..] .. . .e 11(1 7 160 790 1000 13 12
ouM | 75,65 | 09 0900| .. £ 5 i 11(3) 5 369 444 420 1z 05
RES | 83.1N | 10 as .e .. . 10(6,7) - 120 200 B40 12 06
MBC | 79.2N | 10 sC 146 33 2 10(6,7,8) - 905 937 271 12 06
BLC | 73.9N | 10 EH i ik i lﬂ{ﬁ.?) £ 920 520 910 12 06
FCC | 68.8N | 10 as .o .. . 11(3,4) - 140 510 gz20 12 086
GHC | 66.8N | 10 ====| .. . .. .s 11(4) - 250 495 595 12 06
MEA | 61.9% | 10 1629| SC -25 44 23 11’4,5) 6 900 520 970 12 06
OTT | 56.8BN | 10 +uisa| s .o e as 11(7) 6 22 183 168 14 24
VIC [ 54.3N | 10 0927| SC =30 21 8 11(3,4,5) 5 120 155 54 12 06
EBR [ 43.9K | 10 1627| SC ] 28 16 11(8) 5 12 99 75 14 01
IRK | 41.0K | 10 0100( .. .. . .. 10(3,4,8) 11(3,4,5,6) s 15 141 B8O 13 13
MMB | 34.0N | 10 1627| SC+ -1 = 27 3 11(3,5 5 16 118 58 14 02
CHNH | 33,0K | 10 1627| 5C .4 35 2 11(3,4,5,8) 5 17 116 59 14 03
SJG [ 29.9K | 10 1627| SC s 12 2 11(4) 5 11 110 26 12 12
BJI | 28.7N | 10 1628| SC .5 36 2 11(5) 5 15 116 55 14 03
KAK [ 26,0K | 10 1628| SC «3 19 13 H{J,S) 5 13 99 52 14 02
LZH [ 24.7K | 10 1628| SC .3 34 8 11(5) 5 14 117 44 14 03
HON | 21.1N | 10 1627| SC 2 11 5 10,11(6,4,5) 4 12 13 23 1z 13
KNY | 20,5K | 10 1627| SC W2 21 10 11(3,5) 5 13 110 59 14 02
ISC [ 19.9K | 10 1627| SC .2 25 4 10(7) 11(3,5) 12(8) 5 13 123 61 14 16
WHN | 19.2K | 10 1627| SC .4 30 4 11(3,4,5) H 12 130 53 14 16
JAD | 17,38 | 10 1600] .. .. .. . - 11 100 62 13 16
SHL [ 14.7K | 10 1600| .. .. . .. - 11 127 52 13 16
UJJ | 13,58 | 10 1600 .. .. .. . - 10 111 59 13 16
GZH [ 11.7K | 10 1627 SC o2 21 k] 11(3,5) 5 10 125 62 14 19
ABG | 09.5N | 10 1600f .. .. .. . 11(3) 5 10 135 65 13 16
HYB | 07.6N | 10 1628| SC - 43 22 -1 11(4,5) 5 8 155 46 12 02
ANN | 01.5N | 10 1600( .. . ae . - 9 191 87 13 16
TRD | 01.1S| 10 1600| .. . . . - - 213 109 13 18
PMG | 18.65 | 10 1627 SC .4 12 12 11(5) & 19 130 60 14 15
HER | 33,75 10 16--| .. e o .. 11(8) 12(8) 5 21 121 83 13 16
CIT | 39.75| 10 1626| SC -1 B 2 1158 5 23 115 81 12 0§
GNA | 43,25 10 1625| SC - .8 20 -12 11(5) 6 19 100 120 13 24
DUH | 75.65| 10 162B( SC 16 10 10 11(3) 5 369 444 420 12 05
HER | 33.75| 11 0600| .. . 11(8) 5 19 111 79 12 08
HYB | 07.6N| 12 0600 .. .. o .. 12(4,5,7) 4 10 123 40 14 01
HER | 33.75| 12 2100 .. e .. z2(8) 5 15 60 52 13 09
JUN 03 10 11 12 09 10 n 12
HIS 5545 4345 5565 5566 7666 6446 5554 5444 MMB 2113 2223 3334 4444 3354 5344 3333 3344
CCS  —mmm ——— TXT 2243 2222 2554 3443 2434 5434 3343 3343
DIK  —eee ——ee PEN 2123 2232 3223 3444 4233 4434 3233 231
Tk 2324 TOL 1113 2223 3222 3433 3232 4445 3233 2234
HMMK 2223 3346 7445 5557 6355 5756 6455 6466 FRD 2214 3245 4444 4545 3345 5555 5434 3545
KIR 2223 3337 7435 5556 6345 5756 7446 6466 COI 2224 2334 4333 4544 8444 4556 4333 3335
o COWE 2234 3334 8457 6564 3476 B774 5555 5556 TUC 2213 3133 4444 4454 3355 5344 4443 3333
. CHMO 3224 4334 24466 5553 3366 7664 5464 4455 KNY 2123 2113 3334 3444 3354 5844 3333 3334
« LRV 4433 3346 6663 4666 6566 5678 644 4447 QUE
§ SO0 2112 3337 7444 5556 6345 5766 6445 6466 HON 2112 2022 3233 2433 2234 4323 2232 1333
=
S YAK 4233 3234 3344 4554 4345 7654 4254 4354 HYB 1112 2222 2324 44331 3345 5433 3234 4343
w LER 2117 3226 5332 3444 4354 6567 5424 3345 SJ6 2112 2124 3433 3333 3345 5444 4443 2333
z KUR 1123 3223 4333 4443 3345 6556 4334 4345 GUA 2213 1213 4434 3433 4445 5334 3233 3333
& L0V 1223 3335 4443 4443 3345 6556 4335 5344 BNG 2223 2233 3233 431 4334 4445 3233 3235
= SIT 2124 3224 5456 5443 3377 7645 5454 4236 PMG 2333 2223 3444 3433 3455 G443 2243 3333
3
z RSV 2113 2334 4443 4543 3444 5456 4323 4444 HUR 2212 3343 3332 4653 3234 4584 3337 4433
¥ HNK 1212 2223 4333 3444 3234 5435 3323 2333 GNA 2123 2223 3334 3543 3443 6544 3334 4354
£ WIT 2113 3334 4433 4554 4354 6556 4333 4445 HER 1122 2034 3323 2333 4444 4445 4423 3135
IRT 3354 3234 4455 4445 3455 TO0 2113 2222 2334 3333 3354 6454 3343 3344
EYR 2104 2122 2344 4333 3354 5533 3343 4343
MCQ 1105 4324 4466 6663 3376 1854 4466 5465
MIR 2332 2234 3432 3765 4444 4334 3342 4233
MAM 3224 3265 5564 4646 7654 3656 5544 4455
NVL 2213 2227 6564 3344 5565 5576 6544 3347
SBA 2115 3234 4343 3444 4344 3334 4333 4234
V0S5 2123 2233 3332 3334 3333 5334 3333 0323
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COMMON-SCALE MAGN.ETOGRAMS

THULE-H
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12 Ut

13T

140t

15 0T

16 1T

17 ut

18 Ut

19 Ut

20 ut

21 ur

2z T

23 uT

00 utT

01 ut

0z ut

a3 ur

04 ur

05 ur

06 UT

07 ut

08 ut

03 uT

1o Ut

11 ut

704
182
291

233
202
244

185
100
224

302
343
287

3os
3gs
711

477
138
262

646
739
761

688
456
244

302
7o
a0

294
250
239

532
708
B54

664
243
209

250
357
4a1

407
748
715

765
657
516

468
524
450

429
694
536

526
654
614

607
603
456

576
560
614

1010
998
1038

1238
1315
1354

1160
925
975

1436
$73
793

JCOPY COMPLETE.

679
278

228
234

159
218

301
289

391
621

407
262

651
764
674
438
239
305
345

290
239

554
826

656
209

265
437

426
727

735
672
512

468
454

440

529

606
404
669

1120
a74
1060

1239
1318
1354

1189
965
1067

1261
904
8131

687
170
297

218
198
226

162
144
224

296
326
303

402
360
624

383
216
269

636
750
757

681
436
222

305
365
62

280
249
221

579
715
199

635
253
199

258
376
427

463
757
727

694
665
520

472
524
443

459
654
518

544
699
07

618
611
450

606
515
713

1015
952
1107

1257
1291
1357

1103
looa
1073

1105
922
874

697
322

215
224
181
154
218
282

303

402
693

399
ze2

606
126

679
222

317
359

276
208

1311
1291
1372

1085
1079
1168

990
920
929

7ze
209
322

210
198
205

196
148
209

282
324
2173

a02
357
780

430
248
306

564
884
7139

671
403
zaz

7
390
365

269
242
193

662
797
755

543
267
205

283
409
413

504
614
741

678
661
520

465
505
428

489
661
511

548
7136
670

608
581
523

546
518
767

903
918
1184

1324
1266
1352

1087
1117
1158

954
89
998

745
209
318

199
198
201

181
137
187

268
324
268

416
387
817

385
259
31z

552
931
707

651
sl
245

320
375
367

255
246
207

695
Bl6
705

518
265
209

269
412
413

516
617
729

667
642
516

461
505
424

511
664
514

544
747
677

615
566
492

582
511
794

951
a9s8
1213

1296
1246
1368

1033
1099
1156

1040
878
1016

PRELIMINARY AE(5)-INDEX AT ONE MINUTE INTERVALS

1980 JUNE 10, 1200 UT - JUNE 11, 1159 UT

67
173
299

192
202
208
155

195

285
246
441
421
964
371
3zs

598
694

608
240

330
368

237
252
217

728
671

a9s
1287

1204
1201
1397

1018
1099
1096

1043
B47
988

182
154
279

197
202
263

124
147
203
293

263

441
1010

312
343

631
629

588
222

332
363

230
243

757
650

460
227
287

437
399

486
658
710
685

501

468

413

765
202
277

204
202
276

103
153
198

299
274
274

426
457
1006

251
147
361

686
783
584

579
341
214

332
360
366

230
21z
283

167
914
644

421
259
231

287
431
399

493
710
121

682
665
501

460
439
a4z

493
600
500

599
777
670

548
536
486

582
544
804

1059
938
1246

1202
1223
1505

1038
1124
917

929
743
a48

762

244

214
292

98
227

326
280

426
964
157

148
399

700
783
601

569
329
212
332

354

250
257

755
644

37a
256
224

298
445
385

483
724

660
498

1085
970
1243

1180
1286
1499

1037
1086
B4

1018
702
B34

742
242
24z

225
196
299

122
182
222

343
246
282

430
646
8e7

135
153
444

700
835
586

559
301
204

335
367
344

250
199
237

738
00
631

348
256
225

280
483
a5

493
756
713

652
576
498

460
420
431

534
600
515

599
B13
633

600
517
541

517
546
829

1001
344
1230

1223
1329
1505

1052
1135
B43

1022
726
842

760
273
273

234
203
178

155
196
230

352
254
296

416
717
798

58
166
499

656
865
581

544
294
210

341
362
325

250
206
257

707
B61
618

338
242
229

264
467
389

509
791
701

630
565
483

456
416
401

545
619
519

592
813
622

604
513
552

495
542
83z

927
951
1220

1232
13586
1499

1027
1178
958

1002
761
al4

766
216
267

215
206
154

178
227
241

365
262
307

394
671
736

a0
182
530

684
B3

538°

542
284
219

3318
352
323

236
227
294

684
915
594

323
242
233

267
487
ie3

545
B4
694

626
553
475

431
416
390

549
622
519

596
756
622

585
464
545

494
555
841

965
965
1193

1207
1347
1502

982
1175
984

950
859
792

772
274

192
145

190
263
52
260
332
a7z
645
157

194
581

745
880
545

525
248
221

341
352
318
212

344

675
548
305
228
214
210
386
549

B40
690

634
546
465
427
367

553
519

600
629

562
533

502
849

979
1212
1178

1261
1545

922
1137
945
886
784

121
326
268

198
213
150

220
250
278

343
257
a7

372
633
671

174
202
613

737
904
645

503
237
242

341
345
in

208
223
469

693
930
542

291
214
224

273
497
380

523
790
709

634
538
465

427
409
348

575
599
515

585
726
626

555
44z
526

535
603
855

1078
986
1215

1162
1199
1466

880
1122
930

903
B61
818

596
350
242

202
218
171

215
244
00

359
245
3713

354
646
645

181
210
673

656
a41
725

481
240
236

353
340
306

218
224
508

742
950
567

217
210
235

290
417
396

553
777
17

646
542
454

445
413
352

594
577
511

571
723
633

555
475
511

547
593
861

1105
995
1223

1150
1196
1317

847
1137
939

951
747
821

536
341
239

202
238
129

192
233
304

353
234
373

340
636
503

133
224
757

654
799
701

459
232
251

380
335
281

249
236
557

778
917
608

270
206
235

305
417
389

564
762
732

642
530
465

453
420
356

620
570
507

578
697
648

544
483
511

521
592
907

964
989
1237

1147
1176
1205

861
1075
1018

985
701
833

465
31
237
213
125

126
312
347
251
394
3zz
470

135
771

699
693
456

232
254

392
335
281
249
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648

746
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4Alo
464
517
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992
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425
1091
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643
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602
549
536
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580
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933
866
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936
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B4l
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PRELIMINARY AE(5)-INDEX AT ONE MIKUTE INTERVALS
1980 JUNE 11, 1200 UT - JUNE 12, 1159 UT

693
388
442

667
726
483

432
1099
657

871
486
934

861
636
614

606
493
561

612
527
593

884
914
697

177
810
1111

737
590
597

734
663
608

981
823
709

587
483
542

685
959
841

744
555
635

f51
723
652

758
123
556

314
244
310

3zl
354
354

420
480
552

7as
804
753

812
985
885

980
1007
944

861
826
643

808
453

126
486
458
1117
668
864
887

as4
607

598
529

590
620

B54
129
636
787
1136
715
619

717
590

1021
6

867
461

750
471
469
1099
687
856
A66
882

646
585

561
568
518

583
630
851

921
719

603
726
1038

716
631
117

681
797

838
469
762

576
549

696

823

703
536
650

651
7126
688

740
690
534

303
261
313

ile
358
434

484
505

aoz
aos
773

817
963
890

980
906
760

793
600

B94
558
443
749
475
465
1015
738
a1o
az39
868

751
527

586
589
496

576
518
686
846
711

618
1008
707
618
626
697
834

770
665

586
516

707
830

696
669
643

126
702

759
653
527
289

ilo

321
369

434
485
632

795
7116
187

817
900
980

1005
916

763
769
591

aaz
564
469

765
694
495

462
905
770
81l
788
853

791
530

590
600
508
595
04
885
960
689
663
1021

689
633
703

747
684

688
424
638

586
423
523

696
838
800
696
665
639
126
676
796
531
281
265
313
333
377
423
474
657
778
782
az7

965
905

972
993
911
801

614

771
569

708
549
458
809
876
807

B17

857
553

572
550

639
677

909
662

7371
935

658
643

720
669

663
675

568
522

689
792
685
552
673
643
664

aoo
520

270
321

336
73

430

654

766
765
827

960
925

964
1003
934
818

627

753
609

678
566
465
91z
924
782

907

809
549

531
541

563
655

880
632

847
902
820

609
663

738
762

654
668

551
522

693
773

682
677

647
646

i70

505-

262
3zl

329
387

438
672

754
765
B4z
954
949
959
941

869
659

842
637

690
575

469
927

760
976

754
567

491
552

590
670

716
938

649
709

548
507

682
773

670
673

654
649

876
966

976
959

903
640

851
524
528

721
529
570

520
836
960

742
858
1002

707
736
567

476
543
552

615
453
670

875
8os
634

a1s
909
904

592
706
668

691
9213
987

661
582
759

568
489
532

682
847
773

651
608
646

662
688
653

741
601
460

Z40
254
02

309
340
387

447
495
760

758
723
122

911
934
9813

998
945
968

913
796
609

B32
504
510

735
515
537

582
810
949

658
876
1003

699
737
563

476
488
562

637
448
661

a77
795
680

843
933
as50

600
701
677

717
913
1063

679
650
7106

653
493
557

740
ai7
777

629
612
635

666
692
667

748
601
438

236
263
313

441
504
779

769
709
725

932
896
995

1004
937
988

89z
791
608

aos
497
495

799
504
498

647
803
946

618
810
978

677
741
555

447
488
551

658
453
651

901
785
697

909
963
771

612
734
692

720
846
1149

758
738
707

682
501
516

760
825
766

599
612
646

669
692
664

734
586
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236
263
313

316
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789

775
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740

950
ars
993

1021
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761
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782
546
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478

673
B6Z

534
967

717
555
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540
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695

898
692

916
121
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725
1337

755
733

711
512

687
773

588
643

677
652

715
430

218
317
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388

424
799
776

687
751

996
arz
984
1036
77

862
812

774
449
583

Ba4
505
447

599
737
866

519
878
957

750
789
562

486
475
531

698
456
758

887
958
€719

921
930
687

595
729
738

668
577
1383

753
785
694

122
540
523

608
822
780

581
612
639

673
688
641

704
575
408

214
284
332

335
319
410

427
530
794

809
693
758

1006
aa7
959

1044
887
950

855
753
871

797
568

B34
439

837
817
497
904
927
746
602

463
511

693
834
890
1012
690
921
706
592
724
760
676
1407

782

624

7133
546

646
784

585
628

672
664

693
393

199
336

334
407

441
798

845
749

1014
960

1029
920

850
850




o

DECEMBER 1980

Volues underlined are for X and Y.
X, Y, Hond Z are given in gommas,

iduo. Observatories D in minutes.
0BS. [GEOMAG-| COMMENCEMENT 5C - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END
s e | RETIE |—
cads | TUDE |[DAY (UT)|TYPE| D!". Hiyl  Z(y) DAY (3 HOUR PERICD) K D(')  H{y) zly) [oar Hour
RES |B3.1N |19 0457 sC -8 6 5 19(5) - 281 1037 180 22 18
MBC | 79.2K |19 0456 5C -36 8 4 19(5,6) - 360 559 422 22 06
BLC |73.9% |19 04--]| .. S % i 19(2,3) £ 410 290 650 22 06
FCC | 68B.8N | 19 0457 sC 18 -44 23 19(3) - 660 370 570 22 06
GWC | 66.8N | 19 0458 sc* 180 = 130 123 19(s) - 170 330 495 22 06
COL | 64,66 | 19 0456 sC* -13 553 121 19(5,6) 8 451 2060 970 23 02
MEA |61.9N [ 19 0457 sc* 65 13 =20 19(5,6) 9 1050 660 940 2z 06
SIT [60.08 |19 0456 SC* A/ 16 19(s) 8 - - e 20 20
OTT |56.8N [ 19 0455]| sSC - 6.5 37 20.6 19(5) 7 52 339 186 22 18
NEW |55.1N | 19 0456 SC 3 66 3 19(5,6) 7 57 429 506 23 03
VIC |54.3N |19 0456 SC* 48 -9 * 5 19(5,6) 7 3z2 303 510 2z 06
WIT |54.2N [19 0456 SC* -7 * 28 19(6,7) 7 BO 335 305 20 04
FRD [49,6N |19 0455| SC -2 55 =3 19(5) 7 iz 318 101 23 --
EBR. |43.9N |19 0456 SC+ - 2.9* 18 ] 19(5) 7 28 346 136 22 06
IRK [41.0H | 19 0455 SC* 1.6 25 6 19(6 8 a2 435 100 22 13
HMB | 34.0K | 19 0455| SC+ 3.3 18 =9 l?fﬁ; L] 18 303 54 22 22
SJG |29.9N | 19 0455| SC -5 28 10 19(5) 7 18 326 80 22 12
KAK |26.0K |19 0456 | SC* 3.1 40 19 19(5) 8 10 294 98 22 22
HON |21.1N |19 0457 sC -- 31 13 19(5,6) 6 7 171 65 23 12
KKY | 20.5N |19 0456 | SC* 3.4 52 25 19(5) 8 9 350 94 22 24
JA1 |17.3N |19 0457 SC = .«b 19 -5 11 439 49 22 00
SHL |14.7N |19 0457 SC -6 32 4 - 2 -- 46 22 00
UJJ |13.5N | 19 0457 SC - .2 24 -6 7 467 4l 22 00
ABG | 09.5N | 19 0457 scC - .5 34 =6 IBE?) ¥ 11 479 42 2z 0o
HYB |07.6N |19 0456 SC = w2 65 =5 19(5,6) 8 8 542 29 22 18
GUA 1 04,0N |19 0456 Sc* 1 63 -19 19(5) B 10 360 50 22 14
ANN |D1.5K |19 0457 | sSC - 1.1 . 23 6 - 121 2z 00
HUA 1 00.65 | 19 0405| sC 1 61 9 19(6) 8 19 713 79 21 23
TRD |01.25 |19 0457 sC .2 97 103 5 - -- 22 00
PMG |1B.65 |19 ----| SC* b5 57 53 19(5) 7 13 360 160 22 14
HER |33.75 | 19 0456 SC 2 18 13 19(5,6) 7 5L 17 374 22 09
CZT |39.75 |19 0455 5C 9 28 =20 19(5,6) ] 146 676 367 22 00
GNA 143.25 [19 0456 | SC* < 3.2« 1 - 8 19(5,6) i 40 3310 260 22 00
TOD |46.75 |19 0456 | sc* =3 100 * 10 19(2,5,6,7) 21(3) 1] 38 340 180 22 15
KGL |56.55 | 19 0455 SC 12 61 11 19(5) 9 213 1190 jes 20 00
MCQ | 60.75 |19 0456 | 5C -14 -126 83 19(5,6,7 8 187 1800 - 1080 22 17
DUM | 75.65 [19 0455 sC 113 26 250 19(2,3,8) 20(1) 6 896 996 918 21 09
KGL |56.55 |21 0557 sce* 80 -30 -45 21(7) 8 22 15
DEC 19 20 21 2z 19 20 21 22
HIS 4654 5554 3543 4433 4544 3654 4533 2511 M8 1543 8663 3333 3341 4553 23334 2232 3211
CCS 4584 5543 4432 2434 4443 2584 4588 3423 TKT 3533 9875 2333 3454 3454 3454 4343 2322
DIK 4685 7775 5442 4544 5555 5756 5554 4643 PEN 3533 2845 4332 3444 3443 2254 2322 2221
TIK 2257 5767 7543 3255 3435 6656 5343 4552 TOL 3543 7886 4332 3343 2333 1233 2222 1222
MMK 5433 6765 5331 3444 4432 4465 5322 2232 FAD 3443 7554 3343 3451 4543 2344 3233 3223
KIR 5433 6664 5432 3444 5432 4475 4421 2221 co1 3534 ... 7443 3444 4454 3355 3333 3222
CWE 1465 8994 13243 3432 3346 4533 2333 4112 TUC 3553 7745 3343 3544 4443 2244 2333 1132
H_ CHO 1544 8B53 2245 3442 3356 3432 2344 3221 KNY 2543 BSE4 3343 4444 4553 3343 2333 3321
v LRY 5663 6565 5652 3444 6543 4456 5532 3222 QUE
g SO0 5432 6666 5332 3465 4331 4475 5322 1232 HON 1543 6642 2233 3344 3453 2334 2332 2213
=
S ovak 2454 7794 3333 2343 3384 4584 3222 3212 HYB 2653 9997 5554 3444 4564 2444 2132 23322
w LER 2332 7776 4221 2332 3332 2244 3221 1120 SJG 2444 7755 4533 2554 3333 3344 2232 2211
% NUR 3433 8937 4332 33313 3332 2354 3223 1221 GUA 3543 8655 4343 3344 5553 3334 3423 3212
< LOV 3433 9977 5332 2343 4343 2364 3233 2221 BNG 3533 7664 2343 3453 3553 3244 2334 2222
= SIT 1364 7873 2234 3342 3345 2333 2233 2222 PMG 2654 7665 2453 3453 4663 3334 3233 3112
2
o RSV 3433 6875 4332 2343 3443 3354 3233 1221 HUA 1444 7876 5443 5763 4343 5454 2223 4333
L OMNK 2431 6774 3222 2343 2332 2353 2211 1111 GNA 3544 7764 3482 3454 4553 3444 2333 3322
g WIT 4534 6775 43327 2343 4443 3354 3332 1221 HER 3443 7754 2333 3453 3443 2354 3332 2212
IRT 3443 7875 3233 2232 2322 2452 2232 3221 TOD 3554 6663 3453 3444 3653 3333 2443 3111
VAL 3433 6774 4321 3332 3333 3243 2213 2121 EYR 3654 6753 3451 13353 3563 3233 2433 3121
KIV 3433 7865 4333 3444 3443 2454 3338 2221 MCO 1455 8884 2343 2342 3345 3332 2223 2111
DOU 2433 6774 3322 2343 3433 2354 3223 2221 MIR 4787 6543 7774 34331 4575 4344 4654 3322
KGD 3443 8766 3333 4443 3442 3458 3323 1211 MAW 5665 B664 5543 3533 4654 4465 5554 3343
VIC 1463 6753 2343 2442 3332 2233 1233 2222 NVL 3553 6666 4433 355] --en cmes smes —ees
OTT 2342 7654 3143 3343 3342 2348 2222 3221 SBA 4455 5544 4466 4663 4343 3355 3333 2333
YOS 4556 6443 5666 6541 4444 3334 4443 3223
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239
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258
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288
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285
222
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141
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71

86
65
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92

95
106
151
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195
116

114
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156
142

184
122
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94
93
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96
56
75

272
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266

296
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izo
197

453
395

216
389

306
352
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210
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358
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95

94
74

86
66
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89
95
110
145
135

198
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107
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107
85
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8l
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214

142
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PRELIMINARY AE (5)-INDEX AT ONE MINUTE INTERVALS
1980 DECEMBER 20, 0000-2359 UT
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323
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413

409
427
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439
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285
233

146
485

161
83
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B0
68

99
73

73
103

112
122

100
129

206
105

141
110

145

168
130

150
145

108
a7

85
93

70
78

285
262
263

244
298
235

267
469
310

323
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336

315
347
432

407
244
416

212
265
407

338
377
314

294
225
210

130
161
485

161
8BS
90

91
18
54

96
65
67

76
112
103

121
103
119

111
132
124

201
151
105

128
176
144

171
197
158

167
143
130

155
227
140

105
101
90

87
101
93
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B0
18

273
254
260

212
294
262

255
477
287

295
358
351

315
354
436

391
244
379

221
294
404

338
384
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294
211
175

120
172
474

161
94
85
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75
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76
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169

153
137

124
138

a9
94

90
74
122
73
78

212
250
235
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389

357
237

209
198

131
386
172
124
a7
74
58

94
87

20
112

104
115
85

131
178

146
132

96
128
108

206
163

157
108

121
136
94
101
86
97
67

59
80

261
235

292
250

263
362

354
354

319
416

373
325

285
396

363
227

209
172

135
374
183
103

a3

80
58

90
B8O

99
110

96
142
127

183

261
238

277
254

282
339

359
359

298
416

366
320

280
394

352
237

251
179

135
3s2
183
85
76

103
112
B2
71

78

277
234

273
250

306
327

367
348

303
425

350
325

278
370

333
253
274
222
172
127
3jos

161
80

84
65

78
73

94
110

103

93
135

57
109
169
171

121

105
126

162
133

114
126

94
96

91
93

81
18

285
230

258
250

sl
331

38l
354

281
444

356
3z2

280
33

336
260

289
161

114
275

128
90

84
67

71
83
89
108
929
105
126

111
182

206
128

112
156

219
165

158
140

117
126

94
96
95
108
78
68
91

300
228

254
262

370
33

388
360

281
460

352
e

275
j20

333
262

284
150

103
230

117
101

B0
71

71
85
83
110
105
108
114

150
199

213
132

136
150

222
176

150
145

117
126

94
83

97
75

68
a3

300
254

258
258

347
323

405
349

281
465

336
316

269
32s

353
269

270
155

105
219

105

103

105

o1

304
265

265
265

347
347

407
i3s

294
474
297
383
295
252
317

337
278

250
159

131
152
105
104
8z
BO
85

B89
101

90
105
108
101
141

158
191

203
128

124
158

226
173

138
129

113
105

a6
a3

97
a0

81
80



92

05 Ut

06 Ut

07 ut

08 ur

10 ut

‘T

15 Ut

16 uT

13 ut

20 UT

21 Ut

22 Ut

257
269
195

293
185
169

134
84
91

86
111
109

118
129
125

414
343
212

33z
469
491

316
283
532

177
865
276

341
108
288

345
336
282

224
101
262

294
202
203

229
225
660

867
985
1100

707
446
1019

245
1170
521

2z2
400
773

509
407
299

138
144
297

493
629
610

447
417
285

410
207
221

268
265
209

COPY COMPLETE.

257
203
285

181
177

127

340
270

243
248

284
199

190
668

841
1085
685

372
1101

240
1198
268
233

7711

488
280

123
261
495
673
602
415
280

434

218

260
209

261
234
207

288
181
185

130
73
91

86
111
109

109
127
118

297
384
238

327
449
491

297
287
621

721
805
231

321
183
322

340
324
255

241
318
237

269
188
197

200
235
656

8lg
881
1112

663
368
1116

258
1239
105

247
518
17

469
366
273

106
133
219

493
730
578

393
482
282

460
191
233

256
254
220

269
211
281
181
193
118

75

91

86
111
109
109
129

347
225

357
483

301
632

656
227

i
332
350
31
257
241

244

257
228

227
646

856
945

663
2
1101
303
1150
105
258
703

460
287

104
210
518
187
571
359
294
458

178
239

256
24z
220

249
234
273
181
189
114

91

98
109
109
109
129

430

227

381

476

311
647

676
238

319
338

348
279

219
256

245
255

271
639

885
874
659

476
1035

357
1173
108
280

688

453
279
104
128
197
538
590

349
in

408
178
258

241
249
227

213
210
246

262
181
181

110
78
91

98
98
109

109
129
13

346
417
257

399
450
489

326
294
699

762
718
245

306
281
350

341
276
291

219
374
272

252
212
252

284
322
639

88l
1011
1097

699
538
968

450
1184
103
253

168

438
290

104
276

545
653

349
333

365
259
237

256
238

PRELIMINARY AE (5)-INDEX AT ONE MINUTE INTERVALS
1980 DECEMBER 19, 0000-2359 uT

185
246
254

258
185
177

110
78
3

98
98
109

109
129
136

325
432
285

401
458
4713

331
294
758

788
690
260

291
270
338

332
255
316

224
359
288

243
173
291

284
354
633

859
1021
1280

17
578
735

498
1036
119

242
599
834

428
255
290

131
167
434

551
814
641

344
525
38l

307
217
269

242
252
242

173
214
277

269
188
177

106
75
93

98
109
111

109
142
138

385
483
287

406
454
479

331
293
778

822
642
274

247
169
kRS

33z
244
14

224
347
Jo0

241
211
314

305
415
584

844
1109
1347

725
468
606

554
807
141

2086
596
799

418
205
309

126
227
440

532
798
636

350
549
354

292
221
265

262
241
257

193
210
281

261
173
166

102
78
93

98
109
111

121
140
129

401
483
303

402
449
471

340
311
765

861
631
289

231
153
343

316
246
295

215
313
308

258
228
351

333
413
609

718
1197
1326

743
481
661

618
690
89

197
614
141

413
193
3z2s

126
260
434

540
703
645

365
568
353

230
221
276
250

261

197
179
289

253
173
162

98
78
93

98
109
111

118
149
123

3a8
449
3z3

420
447
464

351
307
731

843
597
293

234
126
339

308
250
271z

206
306
309

270
204
353

354
460
600

696
1211
1336

809
675
672

928
B15
92

164
643
638

396
198
344

139
253
447

544
644
645

369
592
350

206
226
276
258

273

150
159
289

233
169
165

94
89
93

100
109
114

118
136
123

352
410
339

411
458
427

357
3oz
711

850
556
296

227
122
323

306
257
258

199
288
307

274
208
380

363
468
578

718
1219
1456

851
749
735

909
950
137

123
653
625

395
198
303

158
283
463

554
631
618

371
596
30

174
219
260

261
233
277

142
175
292

229
169
157

100
111
114

107
138
123

441
336
349

402
450
418

359
301
731

855
525
311

207
140
319

306
276
267

192
281
288

281
222
68

404
490
617

84l
1207
1481

905
823
775

746
976
162

106
673
611

402
206
298

184
333
461

553
631
578

363
560
330

180
226
244

261
229
254

142
179
285

217
165
157

19
91
91

100
111
114

105
127
114

353
336
355

sz20
451
397

341
340
740

868
471
EPL]

232
189
321

308
268
278

213
276
286

277
238
333

414
506
609

914
1148
1502

951
801
760

494
918
173

99
683
591

416
211
280

218
421
442

553
620
546

363
495
290

206
2ls
255
246
247

174
199
281

205
165
142

71
80
91

102
100
114

116
129
187

319
350
345

436
451
386

316
360
691

868
426
314

253
271
332

309
252
284

232
284
299

260
220
362

335
532
538

948
1155
1507

963
669
773

450
768
188

69
695
586

423
214
248

225
390
464

543
590
529

390
474
290

208
197
267
239
225

190
281

205
165
142

82
91
89

104
98
114

118
129
160

327
313
338

422
451
sl

299
76
685

873
421
298

276
303
342

i1l
238
247

262
289
306

231
207
332

316
540
581

910
1207
1436

875
724
724

454
608
200

108
708
547

413
240
254

225
378
468

557
588
528

38l
440
295

202
192
278

258
224
229

194
292

201
165
146

74
91
EL]

107
98
114

118
129
112

311
299
351

414
462
365

294
417
683

896
396
302

284
352
349

314
233
217

278
286
301

230
172
307

298
576
657

876
1221
1269

710
746
706

628
360
213

169
720
542

410
263
224

203
354
485

575
566
533

383
407
292

214
195
284

265
2z0
233

238
147
308

201
161
150

107
103

118
132

329
283
326

431

347

281
410
708

B75
361
317

289
354
342

311
235

288
279
279

230
327

269
638
664

820
1168
1039

546
549

1]
2B6
236

214
532

416
284
215

172
336
467

582
595
530

406
52
7

232
197
289

269
235
244

273
312

193
150

75
89

109
105
129
129

98
302
306

413
345

268
120

859
344

246
344

309
225

30l
287
216

217
334

254
667
642

804
1139
987

448
7817
467
894

247

242
518

423
205

162
467

570
542

423
317

221
300

285
272

285
316

189
142

77

98
109
109
116
129
460

284
307

413
343

271
740

854
367

130
349

329
211

288
285

211
337

252
693
859
1139
897
426
421

861
244

291
511

421
191

143
466

568
520

428
339

222
276
285

224
291

Part D

281
312

185
138

B4

98

111
116

129
514

316
323

430
329

273
773

B55

379

104
347

3318
199

288
278

214
279

229
7617
951

1129
766

439
ar4
356
1050

222

378
503

396
177

143
489

592
481

431
374

212
276

273
295




Part D

00 UT

o1 ur

02 ut

03 ut

05 uT

06 uT

07 Ut

12 ut

14 0T

18 ur

19 ur

2aur

23 ur

94
185

269
280

365
339

267
250
290

321
358
g0

579
448
299

341
291
281

230
228
212

217
189
137

137
124
126

136
448
421

258
192
197

243
243
300

317
292
340

248
261
234

225
239
228

161
285
158
272
92
86

103
65

COPY COMPLETE.

B4
197

265
292

353
316

175
106

123
123
136

71
186

189
211

234
366

278
291

329
383

535
290
350
307
285
237
226

221
142

270
190
248
258
304
4
335

253
226

218
172

134
174
258

92
100

97
198

253
2717

365
308
171

116
98

125
144
131
150
191

182
206

246
375

217
291

320
76
519
413
299
362
276

237
223

198
144

101
183

231
312
299
178
185
256
314

314
319

256
219

208
189

82
280
212
269

B4
107
68
79

111
225

226
262

377
281
178
116

95
129
121
156

88
186
301
186

239
347
245
264
291
327
383

508
304

342
287

237
212

189
135
98

121
161

258
476
258

353
178
187
275
326

322
319

261
308

220
201

57
255
248
255

89

79
58

111
225

242
313

395
285

200
118

133
119

143
92
173

294

170

216
3a7

244
303

3z2
390

472
291

340
285

238

194

196
140

100
161

299
256

340

195

290
329

341
3z

263
303

233
195

40
244
248
228

90

131

228

292
353

367
282

200
121
125

119
113

136
108
145
151
181

215
302

246
307

311

403

429

289

338
272

228
185

189
140

100
161

340
268

312
202

300
326

372
302

258
265

264
197

75
242
250
215

a0

81
60

PRELIMINARY AE (5)-INDEX AT ONE MINUTE INTERVALS
1980 DECEMBER 21, 0000-235% UT

134
232

281

385

360
279

177
128

127
126
130
123
145
112
179

189
295

280
316

306

400

413
287

343
265

221
189

189
137

96
163

330
283

103
92
252

229
308
350

a8
268
234

138
96
169

131
127
138

170
168
194

149
229
175

215
350
300

309
245
314

337
312
410

413
374
316

343
308
267

226
233
194

171
151
135

110
144
134

462
530
435

244
180
229

292
280
326

339
302
295

251
260
217

236
317
174
162

280

111
86
292

285
312
363

392
254
203

158
105
173

126
127
136

165
122
174

188
200
193

219
150
306

317
250
315

336
303
415

393
98
342

362
295
287

230
221
197

183
155
142

98
135
119

476
544
612

234
178
234

285
278
317

336
307
287

246
292
219

258
344
159

139
228
305

176
133
100

54
93
60

119
82
308

289
285
337

389
231
199

201
114
165

126
123
132

132
118
133

209
189
204

224
395
313

359
261
308

343
298
401

404
398
350

308
300
272

217
214
200

178
164
144

98
117
109

435
598
612

234
178
241

263
263
3z

339
297
280

243
285
226
280
134

138
78
312

320
265
a9z

81
250
206

197
112
121

122
110
136
123

148

227
216

229
320

338
298

367
395

415
343

303
260

203
202

167
144

114
112

421
462

222

246

265
309

348
278

239
2e2

292
134

218
299
187
a0
59

54
58

107
66
316

332
253
450

321
296
206

185
96
128

131
110
136

105
167
172

214
202
223

241
395
318

270
257
296

369
286
532

393
71
353

7
292
265

198
214
195

151
151
133

114
117
110

421
625
285

217
178
243
265
2

356
278

91
66
297
336

277
4131

321
334
187
165

93
126
139

114
153

97
165
190
194

241

257
313

251
296

360
667

407
362

318
290

189
188

136
130
121
122

96
394
340

209
239

108
63
297

332

400

290
183

154
129

145

167

114
158

194
232

263
315

269
i1l

374
687

407
365

309
2786

189
172

123
112

158

71
297
320

341

o5
190

150
122

145

165

132
149

210
225

282
o1

244
32
404
324
720
421
338

307
249

216
175

147
1
281

304
305

281
186

127
164

132
163

145
178

218
2013

299
292

282
377

73
631

123
273

277
404

233
179

119
125

136
150

91
120
166
206
217

336
267




PRELIMINARY AE (5)-INDEX AT ONE MINUTE INTERVALS
1980 DECEMBER 22, 0000-2359 UT

oo ur 58 56 53 51 51 46 46 46 54 54 54 68 68 68 8l 81 81 95 95
108 111 118 125 120 115 106 92 92 92 92 92 92 88 95 104 86 81 79

106 106 92 92 g2 92 92
117 106 106 119 131 117 114

01 ut a0 76 76 87 87 112 126 114 117 131
134 136 122 131 142 142 131 131 131 131

0z ur 128 117 117 117 106 95 95 92 92 92 9z 8l 81 81 81 68 79 79 19
9 B7 B7 87 a7 63
40 42 47 52 54 56 54 52 52 54 67 70 85 85 76 74 83 107 94
LERTI B3 70 18 87 98 101 103 103 103 92 a9 B9 85 83 80D 73 93 96 96
102 109 126 169 72 69 100 111 93 109 84 65 46 46 75
102 99 93 B8 91 102 8B 1] 69 55 55 57 66 133 149 138 104 79 70
04 uT 94 131 113 86 70 B0 66 80 82 63 67 62 66 B0 BO 77 55 60 51
76 89
93 95 107 112 98 87 67 61 61 75 10 92 118 94 83 63 41 41 41
05 uT 76 104 98 a7 iz 67 92 98 96 96 a4 78 67 56 55 61 59 59 61
85 103 112 130 133 133 133 124 118 133 133 129 131 122 122
120 129 126 122 122 113 113 124 135 137 118 120 109 111 122 135 151 151 153
06 UT 167 171 163 167 158 158 154 176 176 167 167 156 156 156 165 165 149 149 149
202 199 199 191 204 206 217 209 209 200 189 195 193 202 197 184 173 173 157

07 T 170 176 185 185 179 157 157 168 179 179 179 168 168 154 159 155 157 170 175

161 163 174 185 176 165 168 210 214 228 230 201 159 176 174 185 217 237 264

08 ut 258 219 242 237 226 224 206 195 209 224 218 231 242 231 224 197 1B3 205 205
224 224 236 227 229 229 231 249 258 244 242 240 255 251 234 227 222 224 197
03 ut 153 158 165 181 187 190 1%0 222 265 327 340 329 310 306 318 322 318 290 260
212 192 204 201 222 219 208 196 194 181 172 178 194 210 208 199 187 192 187
201 201 192 187 181 206 213 229 237 235 230 204 173 159 152 150 150 146 148
1o ut 167 171 178 176 176 176 176 174 174 176 176 181 178 176 171 171 167 164 167
162 167 167 166 164 171 189 178 171 166 173 198 205 203 198 201 219 221 194

1t 175 179 179 210 214 210 206 198 205 251 272 258 240 224 219 226 230 240 233
196 203 197 204 201 199 191 201 182 181 173 166 176 196 203 211 207 205 203
210 205 203 192 173 183 192 198 193 184 184 193 205 216 191 196 198 193 187
2ur 180 200 221 200 187 166 166 173 182 192 187 182 186 180 155 159 185 173 148
139 150 187 180 157 161 166 187 210 182 161 154 180 189 189 139 139 139 150
184 152 143 134 164 134 125 123 130 139 123 118 116 127 136 148 137 118 719
1301 123 150 150 130 117 134 134 139 144 144 147 144 133 131 132 135 137 121 112
132 141 144 123 111 107 130 139 109 91 95 171 176 150 130 130 150 148 132
125 137 139 144 159 157 148 143 141 166 182 202 236 252 256 234 209 191 170
1t 129 129 116 104 114 128 116 118 118 132 143 146 146 157 148 159 164 166
177 173 171 171 172 171 171 168 171 184 184 189 191 187 168 166 166 171 171
175 164 166 166 164 162 157 171 173 159 159 159 157 152 159 150 141 139
15 U7 137 130 13z 121 121 105 110 107 121 125 114 100 89 91 101 150 172 197 184
135 129 120 120 128 130 135 126 143 143 140 146 149 163 175 183 178 165 165
215 219 215 177 185 204 197 192 176 172 158 161 157 176 231 231 217 215 201
16 UT 174 164 157 161 163 163 157 164 171 182 146 155 163 168 168 139 143 139 147
128 121 125 125 121 124 129 134 135 150 163 128 114 117 122 131 153 151 129
157 143 132 149 149 163 159 174 210 187 163 149 147 140 142 140 140 125 125
17 0T 120 120 145 128 120 124 123 123 109 109 119 107 110 121 114 130 147 128 128
139 139 141 146 152 146 144 141 139 139 135 135 137 132 130 130 114 117 119
154 123 130 128 121 126 132 132 121 132 134 130 139 139 119 117 123 126 126
18 ut 139 137 139 136 123 96 94 89 98 117 122 130 119 104 116 116 125 112
110 112 117 116 134 114 116 121 139 127 112 96 105 110 123 127 112 123 121
105 105 107 109 106 98 94 94 105 98 102 102 118 114 113 116 113 102
15 UT 109 109 102 105 109 109 106 113 105 105 109 120 103 108 114 119 114 94 98
118 125 123 119 102 100 99 99 100 110 110 112 121 102 102 100 102 102 103
93 95 104 113 111 107 107 91 87 87 87 96 101 97 94 75 78 78 89
20 uT 91 102 96 90 87 78 78 B6 §7 102 94 103 89 B5 79 86 8B 82 79
B4 BB 92 88 84 B2 73 75 75 87 95 104 107 99 97 82 75 72 74
B4 98 105 107 99 B3 76 77 83 91 98 96 102 98 87 78 71 12 15
21t 101 108 115 96 B4 71 72 &1 90 89 91 B9 B4 77 71 71 75 B8O 84
87 80 73 64 64 77 84 91 96 96 91 B4 6B 66 71 75 68 71 58
56 66 66 86 96 96 77 66 64 61 73 75 15 75 75 80 82 B8O 77
22 ur 80 82 80 86 BO 77 86 93 100 103 100 93 91 93 95 98 112 112 114
114 114 114 114 114 114 114 100 100 100 100 100 87 87 87 73 60 57 48
37 33 43 66 BO 82 105 107 107 107 109 109 125 112 109 109 109 109 107
z3ur 105

105 105 105 105 103 103 103 103 105 105 105 105 103 103 101 98 98 100
103 103 103 103 103 103 103 103 103 103 103 100 99 99 9 90 8] 86 86
a1 77 a7 102 111 102 94 91 B9 89 91 94 96 a9 87 B84 B7 91 96
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