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INTRODUCTION

The IAGA—Bulletin do, 32 series is a yearly compilation or 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 Inca—hulletin No. 12 and is prepared for publica—

tion by the International Service or Geomagnetic Indices (1561) at De Bil-t. The elaborated

data are at present provided by the following institutes, under the responsibility of the

adjoining collaborators:

lnstitut iiir Geophysik, Gdttingen (1-1, siebert): Kp, ap, Ap, Cp, (1— and D~days.

Institut de Physique du Globe, Paris (11,11. Mayaud): ea, Kn, Ks, Km, An etc.

NASA-Goddard Space Flight Center, Greenbelt (1-1, Sugiura): Dst.

Observatorio del Ebro, Roquecas (A. Romano): Rapid vari tions.

Environmental Data Service, Boulder (J.v. Lincoln): Magnetic stom data, K—tables,

negnetograns; (J.h. Allen): AE—c‘mta.

The 1561, formerly called Permanent Service or ”c— and K-center", operates under the

supervision of IAGA—Division v: Observatories, Instruments, Indices and Data. since 195m

it forms part of the Federation of Astronomical and Geophysical Services. The work began

in 1906 with the collection and publication or the daily character figure c (as reported

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

ter figure c’, 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) a new index as

is published instead of ci since 1976 and the c—figures are no longer compiled.

The three—hourly index (scale oe9) 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—rigures of the selected stations for these early years

were published as supplementary (table 1b) in Bulletins 125 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 ‘2.

In accordance with recommendations of the IAGA—Assem‘blies in Madrid (1969) and Moscow

(1971), the publication in the IAGi‘i—Eulletins 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 stores were included from 1970 onwards, This change marked the end of the series

IAGA—Eulletin No. 12 and the beginning of the new series IAGA—Bulletin ho, 32. The publi—

cation of the derived indices Ci, Kp etc. and the international quiet and disturbed days

(Q— and D—days) continued in the new series (Ci up to 1976).

The K—indices or individual observatories have been put on magnetic tape for the

years 1969 through 1971». These tapes are available through the World Digital Data Centers

for Geomagnetisn. Besides, tables of local K—indices can he found in the bulletins or

yearbooks of many observatories.

The a 'ndices form a series of indices beginning in the year I868. A full description

of these indices is given in the IAGA—Eulletin ho. 33, which contains tables and graphs of

aa for the years 1868—1967. Descriptions are also given in two short papers (Ann. Géophys.,

fl, 62—70, 1971 and Jr Geophys. Res., fl, 6870—6871“ 1972), in connection with comparisons

with other indices am, ap or ci. All data given in the tables are available on magnetic

tape from the appropriate World Data Centers, using the format described in IAGA—Eulletin

No. 33.



The meaning of c, Ci K and K2 is explained in textbooks. e.g. Landolt—ladrnstein,

Zahlenwerte und Funktionen, Band 3. pp. 731—7141: (Berlin 1952, Springer Verlag), and in

Terrestrial Magnetism and Atmospheric Electricity fl, pp. bin—1.33 (1939) and fl, pp. 301—

303 (19141). The results of an extensive study on the index K by RN. Hayaud are given,

together with practical rules for its determination, in the "Atlas of lndices K", IAGA-

Bulletin No. 21 (1967). The exact definition of Kp is given in LATHE-Bulletin Not 121:,

reprinted at the end of the IAGA—Bulletin No. 12i, and in the Journal of Geophysical

Research, Vol. 5%, pp. 295-299, Sept. 1919. The indices have also been described, for

use in correlation studies in other geophysical fields, in the Annals of the my, Vol. b,

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

A collection of diagrams for Kp, 1932/33 and 191m to 1950, together with diagrams for

the daily characters 158h—1950, is given in: Abhandlungen Akad. wiss. cattingen. Math.—

Phys. Klasse, Sonderhefc 1 (1951). A second collection from 1937 up to 1958 has appeared

in: Abhandlungen Akad. wiss. Gattingen, Math.—Phys. Klasse. Eeitr'a'ge zum Geophysikalischen

Jahr, Hert 3 (1958). A discussion on time variations of geomagnetic activity. indices Kp

and Ap, 1932—1961 has appeared in Annales de Géophysique, Tone 19. pp. 1—20, 1963. Tables

and diagrams of these planetary indices for the whole period 1932—1961 are printed in

IAGA—Bulletin Ho. 18.

Other planetary indices derived from the K—indiees, are the three—hour indices Kn

and Ks for the horthern- and Southern hemisphere and the nondial index Km. These indices

are published in the IAGA-Bulletin No. 32 from 1965*) onwards. They are described in a

publication of the Centre National de la Recherche Scientifique. Paris 1968: "Indices Kn,

Ks et Km, 19614-1957", by P.11. 1-1ayaud. The indices for the years 1959—1963 are published in

the special IAGA—Eulletin Ho. 39. The complete series of these indices and the related

quantities an, as etc. 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 eguatorial net-index for ring current intensity is also published in the MOR-

Bulletin 32 from 1970 onwards. A description of this index is given in the reports for

earlier years. Hourly values of hat for the years 1957—1970 based on the data of three

stations, have been published by 11. Sugiura and D.J. Pcros in the report ho. x—5h5-71—278

of the Goddard Space Flight Center. This report supersedes earlier Dst—publicabions by

Sugiura and co—workers. Recently, these Dst values have been recomputed, using the data of

four stations. Hourly Dst—values for the 16!. based on the data or eight stations, are

given in the Annals of the my, Vol. 35. The same volume contains three—hourly values or

Dst for the my as determined by w. Kertz in a somewhat different way. The hourly values

from 1957 onwards are available on magnetic tape at woe—A for Solar. Terr. Physics, aonlden

'The auroral electrojet index AE cannot be included in IAGA—Bulletin he. 32, because

this index is not available in tine. However, data on preliminary AE—indices for selected

intervals are included in part D of this Bulletin. References to M: are given at the end

of part B. together with references to the indices 9 and 11 from individual observatories

and to indices Kp, A2 and op of earlier years.

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

"Handbuch der Physik", Vol. h9/3, pp. 206—275 (Springer Verlag 1971).

*) For Kn, Ks etc. 1969 and 1968 see Supplementary Tables in Part E of the lash—Bulletins

No. 32a and 32b respectively.
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Data on rapid variations are given less extensive than in the former IAGA—Eulletins.

According to decisions made at the IAoA—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 (see) are presented in a new

vay (see: Explanation, page x). Pulsations without bays have been published in the quar—

terly bulletins and their yearly supplement up to 1 January 1971».

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

tic storms) consisting or a survey of indices over the selected time intervals. data on

se‘s, ranges etc. from individual observatories and magnetograms of selected stations,

reduced to the same time scale and comparable intensity scales.

dost data appearing in the yearly IAGA—Bulletin 32 have been given earlier in monthly

balle
'

s 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 Loo institutions in many countries

This service is carried out by the Institut fiir Geophysih, herzberger Landstrasse 1230,

3k Gattingen, Germany. 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, 14 Place Jussieu, Tour 1’4, 75230 Paris Cedex 05, France.

Monthly bulletins on aa, selected quiet and distrubed 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, De Eilt, Netherlands.

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

vatorio del Ebro, Raquetas, Spain,

Much of the data published in these bulletins can also be round in the monthly publi—

cation ”Solar Geophysical Data" issued by the Rom Environmental Data Service, Boulder,

Colorado
,

USA.

IAGA—Division V: Observatnries, Instruments, Indices and Data

Paul K. Serson, Chairman

International Service of Geomagnetic Indices

D. van Sabben, Director

Koninklijk Rederlands Meteorologisch Instituut, De Bilt, Netherlands
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EXPLANATIOH OF THE TABLES AND DIAGRAHS

Fart 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 tnree~letter symbols for all observatories has been

published in IAGA—Eulletin No. 32h, page 106—116. Additions and corrections to that list

are given in the last pages of subsequent bulletins of this series).'l'he 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. or this period, the first and,

it 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 or

the reporting periods can be round in IAGA—Bulletin 12, page 12 (up to 19147) and corres-

ponding places in later IAGA—Bulletins, up to No. 12x (1969).

Part B. Indices

,
2B: The 5.5 ‘ndices are derived from the K—indices of two Bntipodal 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 (hi?) and correspond to the activity level at an in—

variant magnetic latitude of 50°. 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 tor the Greenwich day.

Letters G and K in the tables refer to a classification of the quiet days or the month (0 =

really quiet, K = quiet, but with one or a few slightly disturbed three hourly intervals).

The letters on the left refer to the 2b hours Greenwich day, on the right to a period of he

hours centered on the Greenwich noon. The five international quiet days of each month are

indicated by the letter Q.

Table Baa provides a survey of monthly and yearly mean values of aa for the

years from 1868 onwards.

A graph of aa—indices ror these years is given below table Me. This graph is

drawn from a series of points representing yearly averages or 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 or that year.

Ordinates are in nT's.

For explanation of the dull! index AD, 565 Eh.

The international quiet and disturbed days are explained below the table.

The Elanetarx three-hour—range index K2 is the mean Standardized K—index

from 13 observatories between 16° and 63° northern or southern geomagnetic

latitude. The scale is 0 to 9, expressed in thirds of a unit, e.g. 5- is 1:22;, 50 is 5, 5+
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is 5%. This planetary index is designed to measure solar particle radiation hy 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),

Eskdelemuir (Scotland), Loves (Sweden), Rude Skov (Denmark), wingst (Germany), witteveen

(Netherlands), Hartland (England), Ottawa (Canada), Fredericksburg (Virginia), Amberley

(New Zealand), Toolangi (Australia).

The three hour equivalent amplitude an is related to Kp as follows:

Kp=oo 0+ )- 10 1+ 2— 2o 2+ 3— 3o 3+ h- be In

2 3 I) 5 6 7 9 12 15 18 22 21 32u o5P

Kp=5- 50 5+ 6- 60 6+ 7- 70 7+ 8- 80 8+ 9- 90

ap=39 b8 56 67 80 91» m 132 15h 179 207 236 300 boo

In order to use ap as an equivalent amplitude, it is considered in relation

to the conditions at a standard station, which is a station having the lower limit or 500 :13“

for K = 9. At such a station the average range in UT 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 nl‘.

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=0123b56759

e.k=0 3 7 I5 27 ha 80lho2bohoo

This table is valid for all observatories. Using the Values of the table,

Bk has the meaning of an index If it is desired to Convert the index Bk into an equiva—

lent amplitude in the unit nT, the conversion i‘ector is obtained from the lower limit for

K = 9 valid at the station by dividing the limit by 250. For instance, at Sodankyli, where

the lower limit for K = 9 is 1500 nT, the factor is 6, so that, for K = 3, the equivalent

amplitude is 90 111‘, or, in other words the index Bk for Sodankylé expresses equivalent

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

Use of the daily Ap (planetary) or A}: (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 )Ze, p. m. It should he 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 lze, p. m, Table 2) may be used:

)O.Ci=0|23h5 6 7 B 9101112131151516171519 20

An 214568911 121h161922263) 37M526350nox60

B, 2—5: These tables give the frequencies of Occurrence of K‘D—ValuES during the year,
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the monthl average values of A1) and co and lists of magnetic storms and very ouiet inter—

vals, based on the successive occurrence of certain Kp—vulues.

The diagrams of Kn show the values of hp from the table Eh in a "musical

note script" as defined in the key. The arrangement in solar rotations is made in order to

Show the 27—day recurrence tendency.

The Lhree—hourlv 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 means 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, K5 and

Km, which Vary by thirds of a unit, are tabulated in the form 3K1], 3K5 and am. An, As and

Am are the daily mean values of the amplitudes an, as and am, [(1112 is the mean of am over a

hB—hour period centered in the middle of the day. on and :s indicate the standard devia—

tions of the sector values or K in the :1.— and s. hemispheres. They are about equal to six

times these standard deviations. I-Ionthly 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), or am = (an+as)/2 (mid curve), and D51: (hottom curve). It also shows the ssc's of

the year, as listed in part c of this bulletin, in two days: Vertical bars below the am

curve refer to the quality 01‘ the ssc (the length of the bar is proportional to the sum of

the five code numbers attributed to the event); those below the Dst curve refer to its

amplitude. See IAGA—Bulletin 39 for other details.

B. IO, 11: The eguatorial 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 Kakiolta (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

c 1: 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 or the storm sudden commencements (ssc) is made

from copies of records supplied to the central bureau by five low—latitude observatories

(MEG, ruq, HON, mo, ABC) or five supplementary observatories (TMI, FAB, 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. ln doubtful cases, attention is especially given to the monthly

reports of all observatories. See IAGA—Bulletin Rio-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:

2 or 3 ..... 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;

1 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 55:.

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 or letter c in their

monthly report (The meaning of A, B and C is explained in the heading of Table C3. The

qualification 3, 2 or 1, given by the central bureau, is independent of the qualification

A, E or C, given by the observer). The last group indicates the number of observatories

which have identified the event as an si (sudden impuls, a sudden magnetic change which

could not. be classified as an SSC).

2a: Solareflare effects (sfe) were reported by many observatories. A check of

the reported cases has been made by the observatories, mentioned in the

heading of the table. In some cases data from the monthly reports of other stations have

also been used, in order to get a better idea of the reported effects. The symbols of

such stations are included in square brackets. The times tabulated in the column at the

left are mean velues of the times given for the beginning of a phenomenon. In cases where

a clear simultaneous disturbance from an ionospheric or solar observatory or from a radio

service, which gives support to the geomagnetic solar-flare effect, has been well esta—

blished, the indicated time has been underlined. The stations which reported the sfe are

given behind the indicated time, grouped according to the quality—indications A, a, C, D,

3 in their reports (viz. heading Table c3).

observatories near the subsolar point are underlined. Stations lying in the

twillght~zone, which reported a clear disturbance are indicated by dotted brackets. Sta—

tions under the same circumstances in full dark have been given in parentheses. Stations

on the night~side of the earth, which gave a negative or doubtful answer, have been

omitted
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lare effects. In general, the following Cases have been con—0. 2b: Doubtful sold

sidered as doubtful: Those where well located stations (with respect to the

subsolar point) did not report such an effect (although several other stations have repor—

ted it), and those where some stations in full dark mentioned a disturbance which, consi—

dering the hour and their geographic position, was probably no night-side bay co—existing

with a sfe at the dayeside 01‘ the earth. Further some cases were considered doubtful be—

cause the interpretation of the totality of data was hindered by simultaneous world wide

pertubation and also when the solar, radio—electric and ionospheric records were available,

but did not show any clear effect at the time of the presumed si‘e. Nevertheless it is very

probable that several of these cases are real solar—flare effects.

C. 3: Remarkable events. In this list: exceptional magnetic disturbances are given

of the types which are no longer reported regularly. These disturbances

have been checked by the observatories mentioned in the heading or the table. They are

listed because of exceptional amplitude, unusual sharp onset or other very remarkable

features.

Part Data on sgecial intervals

The data for each interval are given on four successive pages. One page con-

tains a selection of magnetograms. 0n 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 net 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 or 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.

hagnetograms are given for three groups or 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 magnetngrams. 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 Sq—Variation has not been subtracted from the records.

Graphs of preliminary AU, AL and AB (= 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 A15 (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.

Erratum: The preliminary AE—lndices for 19—21 Sept. 1976, given in pages 86 and 87 or

IAGA-Bulletin No. 32g, are incorrect. Corrected tables are given in pages

110 and 111 or this Bulletin.
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LIST OF 03 -n‘l»EDRIES

Dbser‘ratox‘y
Geographic Geomagnetic

5:

Lat. Long Lat. Long‘
re?“

+820 33' 297° 30'

+30 37 SB 03 2000 3h] —

+80 30 18 15

Cape Chelyu A +77 D3 10“ ‘7 2530 55C —

Thule +77 29 290 so moo 55570

I-Iculi I: . +76 ‘2 gm 36

“esalute Bay +72; :1 265 10 ‘50:) 52055
'

rnoya (Eear Island) +71. 3‘ ‘3 0‘ 2007 57c65

0:: +73 33 EC 3h 3‘41 _

SE acoshkin Shar +73 16 5? en 55:56

:51 —

57c -

L7c -

L3] _

1500

2500 ETC —

5C0

w u a w m n I



LIST OF (1' TORIES continued

:2"?- Cbservamw
Geographic Geomagnezic

1’ 1:

1.2+w Long, Lat. Long. 1
“F

+510 37' 15° 119' 550 560 —

+511 30 27 53 553 62c —

510 szony'nursc +53 51 357 32 603 60:56

was Wingst +53 L5 9 1311 50:) ‘oc —

Fm Petropavlovsk +33 06 155 38 #50

1.1:? Wictevesn +5? 1.19 6 no 5013 Lac —

[3K Irkutsk 10 11311 27 350 MC _

S111 Swider 07 21 15 300 37c —

max Hiemegk 01: 1; L0 500 37c »

VAL valencia 56 3119 LS 500 51c —

BEL Eelsk 50 L0 h? 500 600 —

5'17 Géuingen 33 :1 58 50:1

Collmherg 19 13 00 500 511167

A
'

ger/Greenui 11 359 36 9c56

Hartland DO 355 31 57C -

Kiev 1113 30 16 55C —

lemmay 18 5 L1 LDC —

Doux‘bes 06 11 36 55C —

Pruh " 59 1h 32 53C73

va Lvov EL 23 LE SEC —

KGD Karuganda 1:9 73 05 66c —

EDV ov oh 111 01 571 —

VIC Victaria 31 236 35 57c —

r151 'ewport 16 2112 53 65C —

WIK wien—Kobenzl 16 16 19 57.55

PM Furscenfembmck 1o 11 17 500 hac —

CLF Cnmn‘condad-‘oréc 01 2 16 500 1101 —

E53 Hurbaxmvo 5b 18 12 350 E10 —

115:1 Ulen Eater 52 107 03 30-3 56c —

STJ St. Johns 36 337 19 750 69c —

Nantes 15 358 27 500 50C59

Yushno»Sakhalinsk 51 1L2 1.13 350 511C —

Tihany/Ilagycen}: +116 51.1 17 53 55c —

Odassa +h6 b7 30 53 350 SEC —

211G: :1ovo Kazalinsk +145 1-16 62 07 350 660 —

OTT Octawa +115 211 23k 27 750 EEC —

SUR Surlari +1.1. 111 26 15 350 570 —

GCK Grocka +bh 38 20 be 350 5131 —

ROB aoburem/smapenino +11 15 1 53 56C —

22-113 {lemmabetsu +113 55 11111 12 350 52c -

A611 Agincourt (c) +1.3 117 280 1111 600 bocég

VLA Ussurisk/Vladivcstuk +L3 111 132 10 300 52c —

AAA Alma Ata +h3 15 76 55 she -

FAG Panegjuriste +112 31 211 11 350 57c —

LGR Logrofio +112 27 357 30 350 57c —

AQU Aquila +112 23 13 19 350 580 —

TFS Tbilisi (Tiflis) +112 05 1111 1‘2 350 1101 —

TKr Tashkent +111 25 69 12 300 1111 —

um Maddalena +111 13 9 2b 350 58c63

ISK Istanbul-Kandilli +111 ab 29 oh 300 52C ~



a? OBSERVATOFT S — zazuinued

Geomagnetic

Lam Long, Lat. Lang.

+n° Lyn 3° 30'

+‘ "1 33 1L 13

305 h9c _

3 3CD 511C —

35c 70c —

66C —

305 57157

350 386 -

300 SEC »

3C0 551 -

Ben 56: —

3ch 61C 4

+:s Us 121 1“ 303 051 —

+33 1 1

Havana +22 55 éb—EB

Twanrasse: +22 115 300 521 »

Eonolulu ‘21 1; 300 38L -

Teologrucan +79 15 3C0 5‘1 -—

11.ng +15 38 30a hot —

3J1 Juan +15 07 293 Si 300 35C —

Hyderabad +17 25 78 33 300 691 —

I-I'Eaur 1111 2L 3L3 02 350 52c »

fr'untinlupa +111 22 121 31 30:1 etc —

Guam +13 3: 1M 52 300 58c —

9 namalainagm- +11 2‘. 79 141 57—59

Addis Ababa +09 02 38 1113 300 58—61

Trivamh-um +08 29 71': 57 57C —

'ricror (c) 407 20 1311 30 300 57—58

Paranaribo +05 £19 3911 L7 S7660

FUQ E‘uquene +05 28 286 16 300 57C60

EKG Eangui +011 26 18 3'4 350 $21 »

:5? Hoca-Fernsndo For: (C) #03 21 8 be 300 611C —

TI‘B Tamoca ~01 12 311 29 57:63



Fun A 3

LIST OF OBSERVATORIES -— Continued

_S‘fl"- 0.05””er
Geographic Geomagnetic

K
Ml

Lat. Long. Lat. Langl
re!“

:77: Luira —02° 75' 25° ‘45' 350 58060

Hellandia (c) >02 31» 700 37 300 57055

Hinze ‘01. 23 75 76 W26;

Tangerang —06 10 706 38 300 L701 —

Luanda —05 55 73 70 350 S70 —

Port Heres’cy -09 25 7247 09 300 550 —

Karavia >17 39 27 25 57-59

Huancayo —72 02 28h M 600 370 -

Apia —73 '48 755 73 300 LOI65

PT? Pamatai/Papeote/Tehiti -77 33 270 23 350 650 —

Tm} Tananal‘ive ~28 55 177 33 300 SEC -

MRI Mauritius (0) —20 06 57 33 500 56C60

LCM La Quiaca —22 06 291: 21. 350 61": A

Vss Vassourns >22 21: 376 27 600 520677

tvlFO : puto/Lourenco I-Iarques —25 55 32 35 300 6L7C68

SRS Brisbane (c) ~27 32 752 55 500 57c6b

7m Watheroo (c) —30 79 175 53 350 37:59

PI; Pilar —37 bu 296 07 300 1401 »

027A Gnangara -37 L7 775 57 350 570 —

HER Hermann: —3b 26 79 714 L5: Lac s

AC5 L55 Acacias —3E 00 302 19 350 61m: —

T00 Tcnlnngi —37 32 7h; 28 500 1x70 —

ML Amherley (c) —'~3 09 772 L3 500 37C77

TWA .1.3 15 29h L7 300 57c _

[YR —L3 25 172 27 77—

cm Craze: 476 26 5‘ 52 500 72C —

KGL Kel‘guelen 4.9 s 70 72 750 571 —

HII Heard Isl. (c) —53 02 73 22 52—53

sac South Georgia —5h 77 323 3‘ 350

570:1 I-(acquarie Island -50 30 758 57 7500 520 —

00c Orcadas del S'Jr —60 w 375 \3 400 6940

A151 .I‘u‘gentine Island >65 75 235 AL 500 57C —

OAS Oasis (c) -66 06 92 09 2003 57c58

sz Wilkes (c) —65 75 770 35 2500 57167

Him;- -66 33 93 07 2000 57c —

Du’non: d'Urville —E6 A0 7L0 07 7800 57C —

HOL Molodeznnaya —67 3b 175 172

mu Hawson —67 3E 62 53 7500 SEC —

510 Syovu —69 02 39 36 67c72

CTX Charcot (c) ~69 23 739 07 7500 57058

PIO Fionel‘skzya (c) —69 WA 95 30 2000 57053

511A Sanae —70 79 357 L0 6LI70

833 Base Baudouin (c) —'(0 26 2h 79 Ehcéé

m7; Hovolazarevskaya/anarev >70 ha 77 50 7500 60K: —

HLL Ballet: (c) -72 79 770 7'3 2500 57062

ass Eights (c) —75 71» 282 50 63-65

HLY Halley Bay — 3 30 333 a? 7500 5706b

SEA Scott Ease —77 57 766 L7 2000 57C -

LAA Lime America (c) —78 77 797 50 2500 57058

7/05 Vostok 48 27 706 52 2000 581 —

Em Byrd, Island —80 01 2L0 29 2500 570 —

SFA South Pole —90 2000 59C —
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N
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M
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P1

7

22‘

19

'30

b2

45:

32’

CI

17

2

19

19

77

73

49

142

19

11

13

17

5

NR

22
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2‘7

17

47

E

47

33

35

18

23
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‘73

B9
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IIJIZ

76

15‘?

1'21]

17

E-

2‘,

2-1

26

31

2:!

35

26

23

24

24)

51:

51

46

60

GS

83

95

72

43

45:

63

25

102

171

62

14.7:

16

14

18

12

.‘5

4

4

JOCK

73

57

SD

81

100

11/

.164

54

4|)

(5.1

113

5.5

49

27

30

33

2‘}

35

10

20

7
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K

29
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18
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7

17
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2
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140

14

J
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1.3
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7

13

13mm

6

}

99(1)

15

IU
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15;

LL

7

5

11l1lIC

129

ED

13

36

2E)

.v..,

7 6

18

21

7M:

10

BOLT?

95

961114

13

(

8

7

EC

2'.)

16

C

16

1mm:

17

4EICC

518

506C

14

1f:

14

1f:

79

48

68

60

47

34

213

6

4

4

MICK

32

2‘?

41

121

.55

£51

10

;_

If:

26

2E)

36

33

16

I.)

2

1/

21]

12

25

73

56

63

6

16

30

2’6

30

27

31

26

3.?

2

14

17

2'

15‘

1t; 16

315

27

12

51

24

2/

1B

33

46

44

3‘7

51

15

113

2

14

1

17

151

1.?

1’0

11

17

a

13

12

K

42

37

31

48

14

10

11

1461C

1

18

22

14

3|]

I:

20

14

14

1’1

32

3‘)

{5‘7

32

33

20

30

24

1

19'

14

I}

16

10

CC

20

20

18

'23

23

34

2-."

211

511

$11;

‘I-J

73

21]

.5

«5

/'

5

Cl:

14

17

20

1'7

14

11

2

3B

2/

43

23

1

3

4(ICC

2?

22

10

34

13

9

15

U

C

13

16

11

23

43

36

SQCE

41

27

27

42

26

23

1E

31

16

7

a

16

C

43

2"

6E1CC

11

13

13

110C

2

21

33

13

38

31

2'4

[1

43

2'1

45:

31

9 7

03¢

«mm

*war

um

um
.

11

11

6

16

KN

6

9

13

mm:

5

10

14GKK
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61

67

57

38

42

44

156

35

2‘5;

2:!

25,

13

34

2:}

21

11

35

6

6

2'06

23

32

EU

17

18

20

43

.'-_'

1‘38 23 39 .52

'5

13

62

46

46

62

58

47

36

70

30

213

32

26

14

113

17

13

6C!

42

‘l

8

LL:

6.?

63

33

‘72

76

93

7E}

94

32

30

28

3b

12

4

8

96!“?

1‘7

2

5

31]

66

5‘7

40

B4

22

2'?

'28

7’3

25

12

19

20

17

11

22

K

21

1:3

46

67

22

28

27

u

21’

Eb

2

66

5‘

2/

2.5

27

28

24

55

32

36

49

14

15:

6

1'4

9

24.6

23.3

26.1

35.0

33.4

'

25.6

27.4

28.9

as

.n

n

v-

H

u

N

0

m

c

«r

N

TABL~ 1 INJICES as. 1975

Part E
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,,
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1.
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26 33 21 11 12 38 118 11
1:,

10

JUI S
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'1‘ 13 12 11 17 2‘}

11

KK
5'

(,L

413 11
13

CC

11

CC

17 2'0 16

C

21 12

CK
STICK 6

CC

12(1CC 591:1: 49M:

1

(1

5n 2 1.8 46 {'15:

Allfw,
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13 36} 161 32 4E!

9GCC
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moan/'3
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.\ \n
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2'1) 56 21
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CK

12911012 '7
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K
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SH‘.
25 13

7

20 20 16 .17 49 1'19 66 35‘) 20 ‘23
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13 16

C
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f.

SUCC SQCC
13

CK
8

KK
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9
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K
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7
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13bit!) 14HCC sum:
16 41 31- 16 2'6 21 10 12 1d. 50 25 45 62 E13

C

K

I:

C

K

K

2'2 15 3 1m 13} 135 27 45 1‘0 29 £51

1313 27 1:3 13 15 12‘ 10 25 44

17 19 14 17 11» 9/ 27
1.

16 11 11 1o 24 .51

14

[SC

10

LL
9111:}:

20 48 19 '19 34 48 20 4'5 41
50C 7mm: 14QKK

24 M

2/ 19' 15‘} 36 .55 16 ‘57 10 32

DM'J1-\\f
1‘? 1/. 6|) 29 2'? 16 21 10 17 46 2‘9
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‘7

L
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1868

1869

1870

1871

1872

1873

187A

1875

1575

1877

1878

1879

1880

1881

1882

1883

1888

1885

1886

1887

1888

1889

1890

1891

1892

1893

189A

1895

1896

1897

1898

1899

1900

1901

1902

1903

190k

1905

1906

1907

1908

1909

1910

1911

1912

1913

191.

1915

1916

1917

1918

1919

1920

1921

1922

1923

192-

1925

1926

1927

1928

1929

1930

1931

1932

1933

1938

1935

1936

1937

1938

1939

19.0

1901

1952

TABLE 23

10.6

19.2

21.6

19.3

17.0

29-“

17.8

10.0

9.8

9.3

7.6

6.2

7.3

15-1

15.7

15.6

9.1

13.2

17.7

16.9

15.2

9.8

11.7

10.4

19.5

15.2

19.2

15.“

25.4

12-0

13.5

16.3

13.5

7.3

6.1

6.5

15.1

16.0

7.6

16.5

13.6

26.8

12.8

21.3

10.3

7.1

10.9

16-0

25.1

17.8

27.8

16.7

11.7

18.0

10.2

13.6

9-8

27.1

15.5

10.1

13.0

20.9

13-0

20.2

15.9

11.5

15.6

17.8

12.2

66.6

13.5

26.8

21-9

1A.6

E

15.0

23.6

23-2

25.8

25.0

20.6

16-1

13.5

12.6

9-6

7.5

5-8

4.7

12.8

19.5

26.7

10.3

15-5

17.1

22.9

15.9

11-0

11.8

14.2

35-1

19-1

33.9

20-8

23.6

1A-0

15.1

17.8

8.9

7.0

7.6

5-9

12.6

20.3

17.5

25-3

17.0

17.0

15.5

23.7

8.0

9-5

7.3

13-5

11.6

19.1

21.3

26-5

10.1

10.6

18-6

13.7

10.9

8-6

26-2

15.2

13.5

20.0

27.9

15.8

21.“

15.5

14.9

16-5

19.8

22-2

26.0

21.7

20.1

27.5

18.8

M

19.7

22-3

21.2

21.“

23-0

29-1

12-7

12-7

11.0

10.0

6.2

8.6

9.8

13-2

16.5

23-3

17.5

13.3

27.6

15.2

15.2

13-9

10.0

20.6

36.3

18.h

20.0

23-0

21-8

14.2

20.5

15.6

12.5

6.5

5.9

6.7

8.7

16-6

19.0

10.3

23.2

19.8

20.9

21-5

7.7

9.9

10.1

15-0

25.0

16.2

19.7

30.7

28.5

15.6

26.1

12.1

12.9

8-6

27-6

20-7

11.3

26-2

30.9

12-9

27.9

19-2

20.0

17.8

15.5

18.6

20.-

27.0

63.9

L2.9

32-h

MONTHLY

A

21.0

29.5

25-8

31.2

23.-

20.5

19.1

12.7

6.5

8.9

8.5

5.5

8.9

11..

35.3

17.8

15.6

1-.0

21.6

20.6

15..

11.5

5..

22.5

20.0

16-0

17.“

20.7

17.2

22.2

13..

14.2

7.2

5.2

7.9

10.3

13.1

16-6

11.6

12.1

15.6

12.1

19.7

21-1

9..

9.8

13.5

15.3

19.2

16.7

20.5

21.3

17.3

17.2

23.5

10.0

7.3

10.8

27.1

15.6

12.9

13.9

38.2

9.9

25.2

21.1

11.3

13.6

22.1

26.3

26-1

36.1

22.4

21.6

25..

N

16..

23.1

20.9

17.2

20..

20.5

14.0

13.0

7.5

13.0

7.3

6.2

13.1

0.5

20.6

13.9

12.5

21.2

22.6

17.3

19.3

10.2

a.-

23.7

25.1

12.0

19.0

16-6

20.6

14.6

15.1

15.9

9.6

6.2

5.5

7.5

13.0

10.6

11.4

15.5

15.9

18.3

17.2

16.6

9.6

9.0

3.1

13.9

20.2

15.9

15.5

27.5

17.7

50.5

10.3

10.1

10.2

11.0

19.6

15.3

23.6

15.3

36.“

12.0

22.2

17.5

11.0

11.6

17.5

18.6

23.7

27.8

20.0

19.1

11.2

AND

17.9

19.2

15..

17.1

17.7

25.8

12.8

10.1

7.7

8.9

8.6

5.9

7.3

10.7

19.0

18.5

13.1

14.2

21.6

12.6

18.5

9.8

7.3

11.7

17.7

17.1

20.0

17.6

11.7

12.0

10.3

13.5

“.7

6.0

5.4

11.3

10.5

13.8

11.3

18.8

12.5

11.5

13.7

13.6

8.0

7.0

10.3

17.9

15.7

12.7

15.6

13.9

12..

12.4

18.6

11.1

12.3

17.7

16.2

11.2

20.2

15.7

33.3

1h-7

11.8

13.6

10.0

16.4

19.5

18.9

10.8

22.8

23.6

17.6

15.6

YEARLY n

21.5

17.4

10.1

21.5

25.3

20.6

13.1

11.8

9-1

7.8

4.5

5-8

9.9

12.2

16.5

21-5

15.5

13.0
19.3

12.5

12.9

13.5

10.0

11.2

33.7

18.5

26.3

17.9

15.6

9.3

13.5

11.6

5.2

5.6

6.3

10.8

10.8

11.8

12.4

16.9

10.8

12.6

10.8

15.3

7.8

7.0

12.9

11.2

19.7

18.6

17..

16.9

19.0

13.3

20.0

6..

9.7

11.5

11.0

16-5

27-8

18.6

28.3

13.1

12.0

12.3

10.3

12.5

18.0

18.8

19.7

26-1

13..

27.9

23.0

A

19.4

19.9

21..

23-5

25.2

18.7

13.0

8-7

10-2

7.6

6.1.

8.0

23.1

7-5

19.7

12.6

13.0

17.7

18.1

17.2

13.7

12.5

10.3

15.0

22.1

18.5

21-0

10.5

18.1

10.7

19.6

11.5

6.0

6.1

6.2

15.1

10.2

16-8

12.0

15.5

18.2

17.6

20.2

11.9

10.5

6.7

16-9

15.7

21-4

28.1

22.2

22.7

14.8

15.5

20.7

7.3

6.9

13.6

13.2

18.5

15.9

15.9

33.3

17.7

19.1

14-2

17.6

9.9

10.2

18.7

19.9

23.0

18.0

22.3

21.9

b

24.0

29.8

35-2

17.7

20.7

19.3

15.7

13.1

10.1

7.0

7.9

8.9

11.-

17.9

15.0

19.5

13.5

22.1

19.0

18.9

15.1

15.6

13.8

22.3

20.1

19.5

22.5

15.9

17.8

11.0

21.5

13.5

5-2

6.0

7.0

16.0

11.2

16-3

15.2

16-8

31.6

27-6

19.2

12.2

9.8

10.0

11.8

17.0

22.4

16-1

28-“

25.3

25.7

12.0

19.7

10.7

12.6

18.0

22-7

20.9
19.6

21-5

28.8

21.2

19.1

18.5

17.6

20.7

9-8

18.7

29-7

19.2

20.1

38-2

25.8

0

25.9

17.9

26.2

20.0

38.6

16.6

17.8

11.9

10.5

6.9

6.8

7.0

15.0

19.0

25.0

13.7

16.0

15.9

21.7

16-1

15.0

13.6

15-6

20.7

23.1

20.9

17.0

22.7

17.5

13-8

14.1

9.“

7.1

5.-

7.2

26.3

13.0

11-2

12.7

18.5

15.8

19.A

25..

12.5

9-5

10.7

13.3

21-3

29-5

20.2

26-“

26-9

17.3

16.2

20.1

12.6

8.7

21-7

23-3

28.7

23-h

25.5

29.3

27-3

17.2

16-8

11.6

20.2

15.“

27-8

26.0

28.4

21-9

17.5

30.3

13.7

19.6

19.9

15.7

20.5

12.1

10.1

8-5

10.1

6.8

9.3

9.3

19.6

20.3

20.1

12.0

13.2

12.1

20.6

15-2

18.0

11.8

8.3

16-2

22.1

13.9

12.0

14.5

13.3

17.2

13.0

12-1

5.8

6.8

6.1

13.5

10.6

10.7

16.0

11.5

11.9

13.8

19.5

11.0

9-0

6-6

9.3

12.0

18.9

19.8

28-1

3 18.-

17.0

17.6

10.4

9.6

7.9

12.9

13.3

15.8

15.6

21.0

17.2

21-1

15.3

13.0

15.5

17.7

12.0

16-5

19.5

15.5

23.7

19.3

10.4

Part B.

year

15.3

20.9

22.3

21.5

23.7

20.3

14.7

11.3

9.5

9.0

7.3

7.0

11.5

13.7

23.0

17.7

14.2

15.3

20.6

16.5

15.5

12.5

10.7

17.1

24.2

17.0

20.5

15.2

18.0

13.6

15.2

13.2

7.6

6.1

6.6

12.0

11.7

15.1

12.5

15.1

17.1

17.2

17.5

15.9

3.9

5.7

11.0

15.7

19.9

15.3

21.6

22.5

17.6

15.5

18.8

10.3

10.2

13.1

20.0

16-6
17.7

19..

28.6

16-8

19.0

16..

13..

15.7

16.3

19.0

23.5

23.2

23.5

20.9

21.5
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Part B.

19-:

19--

19-5

1946

19-7

19-5

19-9

1950

1951

1952

1953

1954

1955

195-

1957

195a

1959

19-0

1961

19-2

19-3

1964

19-5

19--

19-7

19--

1909‘

1970:
1’71.
197:

1973*
197-‘
1975‘
1976‘
1977

1978

J

10-1

21-2

16-1

19-2

20-6

20-5

29-8

19-5

23-1

25-5

22-3

13-9

19.3

25-7

28-7

25-5

24-3

25-2

20-6

13-2

19-3

20-1

11-5

14-2

15-9

21-1

17-8

14.4

23.5

21.9

26-1

25-8

27.6

23-3

15.7

20-6

*
The values given in this table

F M

17-1 21-0

17-9 26-6

16-4 25-0

30-2 43-5

17-1 37-9

21-0 24-2

20-4 24-7

23-2 20.6

29-2 25-5

34-3 40-1

21-2 27-4

20-5 25-5

15.2 23-6

23-3 27.6

26-8 36-7

A3-2 36-1

35-9 29-9

23-5 27-6

25-1 22-0

19-2 15.5

15-3 16-9

20-1 21-0

16-3 14-3

14-8 18-6

19-5 13-8

26-5 23-3

25-5 27.3

12-7 26.0

21.2 21-1

10-3 21-5

32-7 36.9

26-4 33-7

31-1 32-0

28-5 33-4

21.0 19-9

26-2 25.9

A

21-9

21-6

19-1

25-0

23-3

17.7

17-6

23-8

32-1

38-0

22-7

20-6

21.1

31-7

28-8

27.6

24-2

51-5

21-5

22-6

18-2

21-7

12-6

12-0

15-5

22-2

23-6

23-1

23-9

15.1

39-6

32-9

26-3

25-4

26-9

31-3

TABLE 23 -

N

24-5

16-1

15.4

24-1

19-1

23.7

22.4

21-7

25.5

33-1

21.4

12-0

16-7

29-3

18-1

25.2

25.7

31-6

22-3

13-h

20-6

17-5

10-5

14-6

33-1

21-4

25-2

16-6

21-1

16.6

26-1

29-2

22-7

23-7

20-1

31-2

J J

21-2 24-4

14-9 11-1

11-1 15-3

22-3 28-6

21-1 21-4

15-0 16-2

17-9 11-8

19.0 19-5

23-2 25-2

23-5 20-7

15-4 22-5

9-7 13-1

15-1 12-3

23-5 19-5

29-1 21.7

29-7 36-0

21-6 42-5

27-6 28-1

20-1 36-0

18-1 21-0

20-5 20-8

15-1 16-9

15-7 14-7

12-5 17-1

15-6 14-19

24-9 15-0

16-7 15-0

10-3 23-4

17.0 15-2

21.5 14-0

27-3 20-9

29-2 32-0

20-7 21-7

17.5 18-4

14-2 22-9

25.3 19-9

confinued

A

41-0

16-5

12-1

16-7

32-9

25-3

19-2

30-2

29-7

19-0

26-1

16-5

14-3

20-7

20-7

25-1

31-2

27-2

18-5

26-2

22-5

14-8

16-5

20-0

17-5

20-1

15-3

21-0

17-1

34-2

20-6

30-2

15-1

17-7

23-2

25-6

for the years 1969 through 1976

S

35-3

17-5

15-6

41.7

39-1

22.0

17.0

29-3

“4.-

20.5

29-0

25-4

19-1

22-4

57-0

26-5

36-1

26-4

20-7

29.0

00.2

18-2

17-5

29-4

24-7

22.0

23.5

19-7

21-4

20.-

22-5

33.7

16-9

23-7

23.0

27.0

0 N

32-5 29.-

17.2 11.2

17.9 12.0

19-6 19.3

31.5 20.7

55.1 23.1

32.7 24-6

34.5 20.0

50.5 25.1

26-4 15.9

2h42m2

21.1 1-.5

17.5 19.9

19.3 32.3

2-.0 29.5

29.7 15.0

20.2 32.1

-5.e -5.9

23.3 17.5

33-3 22.5

23.5 20.7

16-9 13.9

15.1 11.7

17.5 16-5

17.: 10.9

24-3 25.2

17.2 18-7

20.5 21.6

22.2 10.5

20.- 21.0

23.2 20.7

37.3 26-8

20.2 29.5

20.4 16-9

20.9 17.3

20.0 24.5

D

23.3

21.0

20.2

14.3

17-9

23.0

15-1

24-0

28-2

23.4

12-6

10-9

1-.1

10.2

31.7

27.2

30-8

31.5

21-1

23.5

18-9

10.3

13-0

20.5

24-5

20.3

13.8

16-5

16.6

18-9

19.9

27.5

21-1

15-6

17-0

22.0

are revised indices. See page XII of IAGA—Bulletin No. 32h for

explanation.

TWELVE HONTH'S RUNNING MEAN VALUES 0]? aa—INDICES, 1568-1975

year

25-5

17-5

16-3

25-4

25-2

22-6

21-2

24-4

28-5

27-9

22-2

17-3

17-6

24-7

29.0

25-5

30-2

32-9

22-4

21-5

21-3

17-2

14-1

17-3

19-8

22-6

20-0

19-9

20-1

20-6

26-5

30-4

23-5

22-3

20-3

25.6
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1980
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Part B

TABLE 2b MONTHLY A1), 1932 - 1978

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yeax

1932 11 12 18 17 15 7 7 12 12 10 8 9 11.5

1933 1(1 11 12 12 12 8 7 9 12 10 9 7 10.1

1934 6 8 11 6 7 5 6 9 10 6 5 8 7.2

1935 9 10 10 8 6 9 7 5 13 12 8 9 8. 9

1936 9 11 9 15 10 12 11 5 5 9 10 5 9.1

1937 7 13 12 20 13 12 12 10 9 20 12 10 12.5

1938 28 1G 13 18 13 9 13 12 17 16 10 11‘ 15.3

1939 7 15 19 28 21 15 19 19 13 22 9 11 16.5

1940 15 12 36 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 B 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 7 9 7 10 11 8 13 10.4

1946 12 22 33 20 18 16 22 11 34 13 12 9 18.6

1947 12 12 32 18 14 16 16 25 32 23 14 11 18.8

1948 12 13 17 13 19 10 10 20 15 27 16 13 15.4

1949 20 14 19 14 18 14 8 14 13 25 15 9 15.4

1950 12 18 14 18 18 14 14 25 22 28 20 16 18.1

1951 16 22 21 27 20 17 20 22 40 24 18 20 22.3

1952 19 26 33 34 27 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 7 6 8 10 17 15 9 6 11.0

1955 12 12 14 14 11 9 8 9 13 11 13 8 11.3

1956 18 15 20 27 2G 17 13 15 18 14 24 10 18.0

1957 17 17 26 21 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 19 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 26 11 13 16 10 12 14.4

1962 7 11 8 14 7 9 12 15 19 20 13 13 12.3

1963 11 9 8 10 11 11 12 13 28 15 12 11 12.6

1964 12 12 13 13 10 9 9 8 11 10 7 5 9.9

1965 6 9 8 8 6 10 8 9 10 7 6 '7 7.7

1966 7 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 17 9 8 B 15 9 10 7 11.3

1970 7 7 18 15 9 10 19 13 11 12 12 9 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 12.6

1973 16 20 25 30 17 17 12 12 14 18 12 11 17.0

1974 15 16 23 21 18 17 24 19 23 26 18 15 19.6

1975 16 18 2O 16 13 11 12 10 10 12 18 12 13.9

1976 13 17 23 17 14 10 9 9 13 12 9 19 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



Part B 9

TABLE 3 INTERNATIONAL QUIET AND DISTURBED DAYS 1978

Month Quietest Days l~5 Quietest Days 6-10 Most Disturbed Days 1—5

Jan 21 23 15 22 14 20 12 27 24K 11 4 29 30 G 5

Feb 24 11 23 7A 10A 13A 12A 4A 17A 8A 25 27 15 26 22

Mar 4 12 25 24K 11A 6A 5A 21A 31A 7A 27 26 1 2 17

Apr 8 7 29 9 17A 16A 22A SA 21A 1A 11 14 30 4 24

May 19 27 1B 6 15 28A 16A 26A 7A 5A 2 4 9 3 1

Jun 9 14 16 15 13A 6A 1A 12A BA 17A 2 26 5 21 30

Jul 31 30 29 27 12 20 26 2 17 11 4 14 5 13 18*

Aug 20 26 15 1 23 2 24 9 16 22 28 31 29 30 4

Sep 19 18 15 14K 20K 15 7K 13 5A 17A 29 28 7 26 25

Oct 6 16 7 15 14 17 24 8 11 23 18 30 27 19 31

Nov 6 28 29 30 18 4 17 5K 16 7A 25 12 26 22 20

Dec 10 11 7 9 2 B 12 3 S 24 18 30 15 20 14

These days are arranged according to their degree of quietness
or disturbance, respectively.

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

criteria: (a) the sum of the eight values of Kp. (b) the sum. of the squares

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

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

der 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 cnly a relative indication

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 indicate such a situation, selec-

ted 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 [or that day: Au >6, or marked by the letter K it Ap\<6, and one erao or two

Kp values are >/ 3v.

A selected "disturbed day" is considered ”not really disturbed" and marked by

an asterisk if Ap< 20. (Ref.: P.N. Mayaud, Ann. Geophysique t. 26, 1969,

pp. 901 -

921).
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TABLE 4

DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY

PLANETARY THREE-HOUR-IN'DICES Kp,

Part B

EQUIVALENT RANGES ap,

CHARACTER FIGURES Cp.

Kp Sum Jan 1979 ap Sum Ap c1;

1 2- 20 2- 1+ 1- 1+ 3-3- 140 6 7 6 5 3 5 12 12 56 7 0.4

2 3o 4- 2» 1+ 1-0+ 1010 13- 15 22 6 5 3 2 4 4 61 8 0.4

3 1-001-1- 20 3o 4— 5o 16- 3 0 3 3 7 15 22 48 101 13 0.7

4 5+ 60 6—60 6+ 7+7.s— 490 56 80 57 so 94154111 57 709 99 1.9

5 606-4+3- 3— 303-3+ 30+ 80 67 32 12 12 15 12 18 248 31 1.3

6 50 5+ 4+ 3- 30 3o 40 4+ 33— 80 56 32 12 15 15 27 32 269 34 1.3

7 3-2-2- 1+ 1+ 4- 20 5- 190 12 6 6 5 5 22 7 39 102 13 0.7

8 5- 3+ 3- 3+ 3+ 3+ 203- 25+ 39 18 12 18 18 18 7 12 142 18 1.0

9 303—4—3— 2+ 5.45 55 280 15 12 22 12 9 a9 27 43 134 23 1,1

10 5+ 40 3+ 2+ 20 4o 35 4c 290 56 27 19 9 7 27 15 27 186 29 1.1

11 1+ 2+ 2.2+ 2+ 1+101+ 14. 5 9 11 9 9 5 4 5 52 s 0,3

12 15201.00 0+ 0+ 22— 9. 4 7 3 o 2 2 s 6 so 4 0.1

13 20302- 20 2-20 203- 170 7 15 6 7 6 7 7 12 67 9 0,5

14 10 0+ 1+ 0+ 0+ 0+ 0+ 1+ 5+ 4 2 5 2 2 2 2 5 24 3 0.1

15 1.1—00101.000005 So a 3 a 4 a u o o 13 2 0.0

16 0+ 0+ 2— 2+ 4- 40 3+ 4+ 200 2 2 0 9 22 27 18 32 118 15 0.8

17 4030101+ 101-10 3- 157 27 15 4 5 4 3 4 12 74 9 0.5

16 5— 4r3~ 20 1+ 100+ 10 17- 39 22 12 7 5 4 2 4 95 12 0,7

19 2+ 20 2» 20 201+ 1+ 1+ 140 9 7 6 7 7 5 5 5 51 6 0,3

20 1-1-201- 1+ 1- 0000 60 3 3 7 3 5 3 0 0 24 3 0.1

21 00 00 00 00 00 00 0+ 10 1+ 0 0 0 0 D 0 2 4 6 1 0,0

22 10 0+ 10 10 1— 00 0+ 0+ 5, 4 2 4 4 3 0 2 2 21 3 0.0

23 00 0+ 00 00 0+ 10 10 0+ 30 0 2 0 0 2 4 4 2 14 2 0.0

24 0+1—1+10 1+ 302+ 1- 11- 2 3 5 4 5 15 9 3 4G 6 0.3

25 0+ 20 1+ 1+ 3- 30 3+ 4+ 15+ 2 7 5 5 12 15 18 32 96 12 0. 7

26 5- 30 3- 2+ 2-2— 2— 1+ 190 39 15 12 9 6 6 6 5 98 12 0,7

27 2-201— 10 0+0+202- 10~ 6 7 3 4 2 2 7 6 37 5 0.2

28 1»00 1+10 1+ 3- 3+ 4- 140 3 0 5 4 5 12 18 22 69 9 0.5

29 3+ 4+ 4+ 50 5+ 6— 4+ 30 35+ 18 32 32 48 56 67 32 15 300 38 1.4

so 30 40 6+ 60 3+ 2+ 3— 5. 32+ 15 27 94 130 19 9 12 39 294 37 1.4

31 4+ 3+ 4- 4— 4— 4+ 40 4- 31- 32 18 22 22 22 32 27 22 197 25 1.2

Kp Sum Feb 1973 ap Sum Ap Cp

1 40 3+ 2+ 20 3o 30 2+ 4- 24- 27 18 9 7 15 15 9 22 122 15 0. 9

2 4— 3+ 2+ 3+ 2+ 10 2- 4- 21+ 22 18 9 18 9 4 6 22 108 14 0. 8

a 35 2+ 2+ 30 3o 30 30 a. 22+ 15 9 9 15 15 15 15 12 105 12 o. 5

4 4-3-3- 20 2»20 2- 1+ 18- 22 12 12 7 6 7 6 5 77 10 0.5

5 3+ 4- 4- 30 3- 3+ 4- 2- 250 18 22 22 15 12 18 22 6 135 17 0.9

s 2+2—3»3. 9+ 30 4»3— 220 9 s 12 12 15 15 22 12 105 13 0.8

7 2+ 20 10 1+ 10 20 2+ 2+ 14+ 9 7 4 5 4 7 9 9 54 7 0.3

8 3-20 20 2- 3o 30 3— 2+ 19+ 12 7 7 6 15 15 12 9 83 10 0.6

9 21+ 30 30 4o 30 a+a+ 29. 5 5 15 15 27 15 18 18 119 15 11.9

10 20 2+ 20 2— 2—20 2+ 1+ 15+ 7 9 7 6 6 7 9 5 56 7 0.4

11 20 1+ 2+ 2+ 0+ 1+ 0+ 0+ 10+ 7 5 9 9 2 5 2 2 41 5 0.2

12 102-3-0+ 1+ 2+ 2+ 40 16- 4 6 12 2 5 9 9 27 74 9 0.5

13 30 30 20 2- 1-2+201o 16- 15 15 7 6 3 9 7 4 66 8 0.4

14 2+ 1010 30 3- 2+ 1+ 4+ 180 9 4 4 15 12 9 5 32 90 11 0.6

15 40 5+ 7- 7+ 4— 2+ 1+ 10 32~ 27 56 111 154 22 9 5 4 388 48 1.6

15 2- 1+ 2-3+ 30 20 30 3+ 19+ 6 5 6 18 15 7 15 18 90 11 0,6

17 4+ 301- 1- 2- 1+ 20 2o 16- 32 15 3 3 6 5 7 7 78 10 0,5

18 3-3-3-20 3- 20 3- 2+ 20- 12 12 12 7 12 7 12 9 83 10 0.6

19 3o 4— 2- 1+ 2+ 2— 20 3+ 190 15 22 6 5 9 6 7 18 88 11 0,6

20 3+ 2+ 3+ 20 3-2- 2+ 2+ 200 18 9 18 7 12 6 9 9 88 11 0,6

21 2-2+10 2+ 2+ 4+ 30 30 200 e 9 4 9 g 32 15 15 99 12 0.7

22 40 40 4-2- 2+ 40 3o 5. 27+ 27 27 22 s 5 27 15 as) 172 22 1,1

23 2+ 1+ 201+ 2- 0+ 10 20 120 9 5 7 5 6 2 4 7 45 6 0,3

24 201-1+2o 2-1+1-0+ 100 7 3 5 7 6 5 3 2 38 5 0.2

25 1.1+ 1+ 25 101.40 5- 1s. a 5 5 7 4 a 27 as 93 12 0.7

26 50 5- 3+ 4- 5- 50 50 40 35+ 48 39 18 22 39 48 48 27 289 36 1.4

27 4+ 40 3+ 4- 6w 5+ 5+ 5+ 370 32 27 18 22 67 56 56 56 334 42 1.5

28 4- 5+ 40 3+ 40 5+ 6+ 6- 38- 22 56 27 18 27 56 94 67 367 46 1.5



Far: 3 H

EQUIVALENT RANGES ap.TABLE 4 PLANETARY THREE»HOUR~INDICES Kp,

DAILY AVERAGE R. NGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.

Kp Sum Mar 1978 ap Sum Ap Cp

1 3+ 4- 3o 5» 5- 50 5+ 50 35- 19 22 15 39 39 48 56 48 285 36 1. 4
2 4+ 40 5+ 4- 3+ 30 4+ 30 310 32 27 56 22 18 15 32 15 217 27 1.2
3 4» 3+ 303- 3-3» 303+ 24+ 22 18 15 12 12 12 15 18 124 16 0.9
4 1+1»0+1-1-000+1» 5- 5 3 2 3 3 0 2 3 21 3 0.0
5 1-0+ 1+ 2+ 2+ 30 20 2- 14» 3 2 5 9 9 15 7 6 56 7 0.4

6 10 0+1»3+ 302+ 1- 1- 120 4 2 3 18 15 9 3 3 57 7 0.4
7 1+ 2+ 20 30 302+ 1020 170 5 9 7 15 15 9 4 7 71 9 0,5
8 1+ 1» 1+ 1+ 5- 4- 5+ 40 22+ 5 3 5 5 39 22 56 27 162 20 1.0
9 3-3+3-3+ 2+ 2+ 3+3» 23- 12 18 12 18 9 9 18 12 10B 14 0,8

10 1- 1+ 4+ 30 4+ 2+ 1+ 1- 180 3 5 32 15 32 9 5 3 104 13 0.7

11 1» 1+ 20 3o 2» 2» 201+ 14- 3 5 7 15 6 6 7 5 54 7 023
12 1»001+1-101»1»1- 6- 3 0 5 3 4 3 3 3 24 3 0.1
13 3»3o 3+ 2+ 3»2+ 3- 2+ 21+ 12 15 18 9 12 9 12 9 96 12 0,7
14 3- 3- 2—2» 3- 2+ 303» 19+ 12 12 6 6 12 9 15 12 84 10 0.6
15 3+ 5- 4- 2+ 203-2+ 40 250 18 39 22 9 7 12 9 27 143 18 1.0

16 5-4+ 4- 2+ 3- 4o 4- 50 30+ 39 32 22 9 12 27 22 48 211 26 1.2
17 4» 4+ 40 2+ 40 5» 5- 3o 31- 22 32 27 9 27 39 39 15 210 26 1,2
18 4+ 4+ 3- 4+ 3+ 4+ 30 3+ 30- 32 32 12 32 18 32 15 18 191 24 1.2
19 3+ 4- 2+ 30 3+ 3+ 1+ 3- 230 18 22 9 15 18 18 5 12 117 15 0.8
20 3-2- 1+ 2+ 3- 20 30 2+ 180 12 6 5 9 12 7 15 9 75 9 0.5

21 2+ 3+ 20 1+ 2»101-20 14+ 9 18 7 5 6 4 3 7 59 7 0.4
22 10 2+ 2+ 30 2+ 2+ 4- 5» 22- 4 9 9 15 9 9 22 39 116 14 0.8
23 5- 3+ 302+ 3+3» 1- 1» 21» 39 18 15 9 18 12 3 3 117 15 0.8
24 0+ 1+ 2» 10 1+ 1- 1+ 3+ 110 2 5 6 4 5 3 5 18 48 6 0.3
25 1+1- 0+ 00 0+ 0+ 102» 6- 5 3 2 0 2 2 4 6 24 3 0.1

26 5- 5- 3030 606- 7» 4+ 380 39 39 15 15 80 67111 32 398 50 1.6
27 7- 6+ 5+ 5» 5o 60 60 5+ 45+ 111 94 56 39 48 80 80 56 564 70 1. 8

28 4+ 4- 30 3+ 40 4- 2+ 1+ 26- 32 22 15 18 27 22 9 5 150 19 1.0
29 2+ 3- 3- 4- 3+ 4» 2+ 2+ 230 9 12 12 22 18 22 9 9 113 14 0.8
30 30 3+ 4- 4» 4» 3» 1+ 2+ 24» 15 18 22 22 22 12 5 9 125 16 0.9
31 1-1»O+20 3+ 303-20 15- 3 3 2 7 18 15 12 7 67 8 0.5

Kp Sum Apr 1978 3}) Sum Ap Cp

1 4o 4- 30 1+ 1020 2-2+ 190 27 22 15 5 4 7 6 9 95 12 0.7
2 4» 4- 10 20 2+ 20 3» 5- 220 22 22 4 7 9 7 12 39 122 15 0.9
3 20 5+ 5+ 3+ 30 4o 6» 60 35- 7 56 56 19 15 27 67 BO 326 41 1.5
4 5+ 50 5» 2+ 2» 5+ 70 6+ 38- 56 48 39 9 6 56 132 94 440 55 1.6
5 6- 503- 1+ 202-3+3o 25» 67 48 12 5 7 6 18 15 178 22 1,1

5 3- 30 2020 30 2—2-2- 18» 12 15 7 7 15 6 S 6 74 9 0.5
7 2- 0+ 0+ 1+ 2- 1» 202+ 10+ 6 2 2 5 6 3 7 9 40 5 0,2
8 1-2-1010 2»202-1+ 110 3 6 4 4 6 7 6 5 41 5 0.2
9 10 3- 20 20 1+ 1+ 101+ 13- 4 12 7 7 5 5 4 5 49 6 0.3

10 1- 2- 1+ 2» 4+ 5- 5» 7+ 26+ 3 6 5 6 32 39 39 154 284 36 1.4

11 8- 6+ 50 30 4- 6» 5+ 4+ 410 179 94 48 15 22 67 56 32 513 64 1.7
12 7-3-40 3+ 3» 3+ 4» 3» 290 111 12 27 18 12 18 22 12 232 29 1,3
13 3+ 2+ 2+ 2+ 4- 30 5- 6» 27+ 18 9 9 9 22 15 39 67 188 24 1.1
14 6- 4+ 4+ 6- 6+ 4+ 5+ 40 400 67 32 32 67 94 32 56 27 407 51 1.6
15 5» 4- 4» 3+ 3+ 30 2+ 26 260 39 22 22 18 18 15 9 7 150 19 1.0

16 30 2+ 20 1+ 10102+20 150 15 9 7 5 4 4 9 7 60 B 0.4
17 2- 1+ 20 1+ 2» 1+1u3o 13+ 6 5 7 5 6 5 4 15 53 7 0.3
18 4o 5- 30 2» 1+ 40 3+ 3» 25- 27 39 15 6 5 27 18 12 149 19 1.0
19 2» 4- 5+ 40 50 5+ 60 4+ 35+ 6 22 56 27 48 56 80 32 327 41 1. 5
20 6» 4+ 30 3o 2- 4» 2+ 3+ 270 67 32 15 15 6 22 9 18 184 23 1.1

21 3» 20 2+ 1+ 30 20 2+ 2+ 180 12 7 9 5 15 7 9 9 73 9 0,5
22 102- 102» 2+ 2» 3- 30 150 4 6 4 6 9 6 12 15 62 B 0.4
23 3+3-3- 30 5- 5- 4» 4+ 290 18 12 12 15 39 39 22 32 189 24 1.1
24 Go 6- 50 4+ 5- 6- 3+ 4+ 390 80 67 4E 32 39 67 18 32 383 48 1.6
25 5- 30 3+ 30 3-30 3- 2+ 25- 39 15 1B 15 12 15 12 9 135 17 0.9

26 4- 40 40 2+ 3»3o 30 30 26- 22 27 27 9 12 15 15 15 142 18 1.0
27 3+ 2+ 2+ 3+ 2+ 4- 30 40 24+ 18 9 9 18 9 22 15 27 127 16 O. 9
28 3+ 4-3-3» 3+ 20 3-2» 220 18 22 12 12 18 7 12 6 107 13 0.8
29 20101010 2» 1+ 2+ 2+ 13- 7 4 4 4 6 5 9 9 48 6 0.3
30 3+ 3» 20 50 7» So 4- 5- 360 19 12 7 48 111 207 22 39 464 58 1. 7



12

TABLE 4 PLANETARY THREE-HOUR»1NDICES Kp.

Part E

EQ LHVALENT RA NGES ap,

DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.

Kp Sum May 1978 ap Sum A}: c1;

1 3» 5» 6- 5+ 7+ 4+ 7- 8+ 450 12 39 67 56 154 32 111 236 707 88 1.8

2 7+ 6» 7+ 70 70 5+ 4- 5» 480 154 67 154 132 132 56 22 39 756 94 1.9

3 5- 5+ 60 5+ 7- 7- 60 7o 48» 39 56 80 56 111 111 80 132 665 83 1.8

4 7+ 8- 7+ 6+ 7» 4+ 5- 2- 460 154 179 154 94 111 32 39 6 769 96 1.9

5 1+2» 1010 1+ 102+ 4- 13+ 5 6 4 4 5 4 9 22 59 7 0.4

6 2-101+1o 1010103» 11» 6 4 5 4 4 4 4 12 43 5 012

7 3-1+2»2- 1+2» 3-20 150 12 5 6 6 5 6 12 7 59 7 0.4

B 2» 1+ 10 3o 30 40 4+ 4- 220 6 5 4 15 15 27 32 22 126 16 0.9

9 5o 50 8- 6+ 70 7» 50 3+ 460 4B 48 179 94 132 111 48 18 678 85 1.8

10 1» 1+ 1- 1» 1+1» 3+5» 13+ 3 5 3 3 5 3 18 39 79 10 0.6

11 4D 60 50 3+ 30 30 3+ 4- 31+ 27 80 48 18 15 15 18 22 243 30 1.3

12 4» 3+ 4» 3» 3+ 30 4» 3+ 27» 22 18 22 12 18 15 22 18 147 18 1.0

13 5»2» 1010 2+ 2» 1+3» 16+ 39 6 4 4 9 6 5 12 85 11 0.6

14 3-201+20 1+ 3- 3+ 2+ 18» 12 7 5 7 5 12 18 9 75 9 0.5

15 10 0+ 0+ 20 1+ 2+ 2020 11+ 4 2 2 7 5 9 7 7 43 5 0.2

16 2-201010 2+ 3- 2-2» 140 6 7 4 4 9 12 6 6 54 7 0.3

17 2-2+2+1+ 1+ 1+ 2+ 30 16- 6 9 9 5 5 5 9 15 63 8 0.4

18 1+201» 1+ 1+ 20 1+ 0+ 10+ 5 7 3 5 5 7 5 2 39 5 0.2

19 101- 1- 2+ 2» 100+ 10 9» 4 3 3 9 6 4 2 4 35 4 0.2

20 1+ 1+ 1+ 1+ 10 2+ 401+ 140 5 5 5 5 4 9 27 5 65 B 0. 4

21 2o 30 2+ 1+ 3» 2+ 6- 60 25+ 7 15 9 5 12 9 87 80 204 26 1.2

22 503- 3» 3- 30 4o 5- 4o 29- 48 12 12 12 15 27 39 27 192 24 1.2

23 30 4. 30 20 2+ 4+ 4+ 5‘L 280 15 22 15 7 9 32 32 56 188 24 1.1

24 5»3o 4+ 4+ 5» 30 3» 4» 30+ 39 15 32 32 39 15 12 22 206 26 1.2

25 4» 2+ 2+1o 2+1+ 20 3+ 15+ 22 9 9 4 SJ 5 7 18 83 10 0.6

26 302- 2- 2- 2»2» 2» 10 140 15 6 6 6 6 6 6 4 55 7 0.3

27 1+ 10 2- 1+ 101- 1- 2+ 100 5 4 6 5 4 3 3 9 39 5 0.2

28 2-1o1+2- 20 20 3-2» 140 6 4 5 6 7 7 12 6 53 7 0.3

29 1+1» 04-10 1+ 10 4- 3+ 13» 5 3 2 4 5 4 22 18 63 8 0.4

30 50 4o 4- 2- 3-2+ 3- 2+ 24+ 48 27 22 6 12 9 12 9 145 18 1.0

31 40 40 2+ 1+ 3-101+10 18- 27 27 9 5 12 4 5 4 93 12 0.7

Kp Sum Jun 1978 ap Sum Ap Cp

1 103- 20 2- 1-20 2» 4o 16- 4 12 7 6 3 7 6 27 72 9 0.5
2 20 2+ 4- 70 7+ 70 7+ 50 42» 7 9 22 132 154 132 154 48 658 82 1.8

3 60 5o 4- 40 2+ 3- 5- 2+ 31- 80 48 22 27 9 12 39 9 246 31 1.3

4 3o 20 2- 3- 4+ 30 40 8+ 270 15 7 6 12 32 15 27 94 208 26 1.2

5 6+ 6+ 4+ 3+ 2+ 3» 40 3+ 33- 94 94 32 18 9 12 27 18 304 38 1.4

6 2+2» 1+ 3+ 2-102-3- 16- 9 6 5 18 6 4 6 12 66 8 014

7 2+ 3» 3-20 20 2+ 303+ 20+ 9 12 12 7 7 9 15 18 89 11 0.6

8 3+402010 20 20 1+ 0+ 160 18 27 7 4 7 7 5 2 77 10 0.5

9 1-2- 1+0+ 101» 1+ 10 80 3 6 5 2 4 3 5 4 32 4 0.1

10 Z- 10 4- 4» 3o 40 3060 260 6 4 22 22 15 27 15 80 191 24 1.2

11 4+ 40 5- 3+ 20 2- 1» 10 22- 32 27 39 18 7 6 3 4 136 17 0.9

12 1» 2- 1- 3- 30 30 3+ 1+ 16+ 3 6 3 12 15 15 18 5 77 10 0.5

13 1+ 2» 10 3- 3-20101+ 14- 5 6 4 12 12 7 4 5 55 7 0.3

14 0+ 10 1» 1» 101+2-2- 8+ 2 4 3 3 4 5 6 6 33 4 0.1

15 2020 2+ 20 202» 101- 14- 7 7 9 7 7 6 4 3 50 6 0.3

16 102- 1» 2» 20 2» 2+ 2+ 13+ 4 G 3 6 7 6 9 9 50 6 0.3

17 2+ 3- 2+ 30 20 20 2+ 20 19- 9 12 9 15 7 7 9 7 75 9 0.5

18 3-20 3- 2+ 3+ 3» 3» 2+ 21- 12 7 12 9 18 12 12 9 91 11 0.7

19 3» 3- 30 3- 30 30 4» 4+ 250 12 12 15 12 15 15 22 32 135 17 0.9

20 303- 2+ 3- 20 2- 2+ 30 20- 15 12 9 12 7 6 9 15 85 11 0.6

21 3+ 5+ 4» 3+ 5- 5o 50 3+ 34» 18 56 22 18 39 48 48 18 267 33 1.3

22 3+ 3+ 3- 3- 8+ 30 3+ 2+ 240 18 18 12 12 18 15 18 9 120 15 0.8

23 3+3» 3» 3+ 3- 3+ 4+ 4» 260 18 12 12 18 12 18 32 22 144 18 1.0

24 5» 4o 4- 3» 3+ 3-3-3- 26+ 39 27 22 12 18 12 12 12 154 19 1.0
25 3- 3- 4- 4o 3» 4+ 50 4D 29D 12 12 22 27 12 32 48 27 192 24 1.2

26 40 5+ 6- 4+ 5- 50 50 50 390 27 56 67 32 39 48 48 48 365 46 115

27 4- 4o 30 20 30 2+ 3+ 2+ 24» 22 27 15 7 15 9 18 9 122 15 0, 9

28 2+ 34 2+ 3. 3+ 3+ 2+ 2+ 21+ 9 12 9 12 18 15 9 9 96 12 0.7

29 1» 2- 20 3» 3» 4» 3+ 8» 24+ 3 6 7 12 12 22 18 179 259 32 1.3

30 60 4- 5- 4- 40 3+ 4+ 1+ 310 80 22 39 22 27 18 32 5 245 31 1.3



Part 3 I3

TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES ap,

DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIRGURES Cp.

Kp Sum Jul 1978 ap Sum Ap Cp

1 2—1+102+ 2‘ 2- 0+1» 11+ 6 5 4 9 9 6 2 3 44 6 0.2

2 201+ 20 2— 1+ 201010 12- 7 3 7 6 5 7 4 4 43 5 0.2

3 1010 2+ 20 2-10 20 50 160 4 4 9 7 6 4 7 48 89 11 0.6

4 60 4- 4o 40 8— 50 4» 60 430 80 22 7 27 119 207 22 80 644 80 1,8

5 6» 707» 4+ 40 4- 4- 3- 35- 67132111 32 27 22 22 12 425 53 1.6

6 3» 20 3+ 2- 30 4- 3» 2+ 21+ 12 7 18 G 15 22 12 9 101 13 0,7

7 3» 2+ 20 4- 3+ 3+ 4- 20 230 12 9 7 22 18 18 22 7 115 14 0.8

8 3- 3-3- 2- 3+ 4+ 30 2+ 23— 12 12 12 6 18 32 15 9 116 14 0,8

9 30101010 20 3+ 2+ 20 16— 15 4 4 4 7 18 S 7 68 8 0,5

10 20 2+ 3+ 20 3-2—2+ 2+ 19- 7 9 18 7 12 6 9 9 77 10 0.5

11 202»1+3- 1+ 101» 1- 11+ 7 6 5 12 5 4 3 3 45 6 0,3

12 0+ 0+ 0+1- 102+ 20 20 90 2 2 Z 3 4 9 7 7 36 4 0,2

13 30 30 4+ 20 40302- 5- 26~ 15 15 32 7 27 15 6 39 156 20 1,0

14 6— 5o 40 5+ 6- 5+ 50 3+ 39+ 67 48 27 56 67 56 48 18 387 48 1,6

15 3+ 2+ 1+1» 0+1- 1+ 1+ 11+ 18 9 5 3 2 3 5 5 50 6 0.3

16 4- 1— 0+1» 1+ 10 1+2» 11» 22 3 2 3 5 4 5 6 50 6 0.3

17 2-1+1-2+ 101+2- 2» 12- 8 5 3 9 4 5 6 5 44 6 0.2

18 20 2+1» 1+ 30 4+ 40 50 23- 7 9 3 5 15 32 27 48 146 15 1,0

19 30 3o 4- 2+ 2+2-1+1o 18+ 15 15 22 9 9 6 5 4 85 11 0,6

20 1+ 2— 201+ 101+1+10 110 5 6 7 5 4 5 5 4 41 5 0.2

21 2—1+2-2- 2- 1+ 2- 2» 13- 6 5 6 6 6 5 6 6 46 6 0.3

22 2+ 30 2+ 2— 10 10 2+ 3- 16+ 9 15 9 6 4 4 9 12 68 8 0.5

23 2+ 2+ 20 10 1-20 3- 3- 16— 9 9 7 4 3 7 12 12 53 8 0.4

24 1+ 10 1+ 10 1+ 10 20 3- 12- 5 4 5 4 5 4 7 12 46 6 0.3

25 2+ 2- 10 1+ 2—2- 30 30 16- 9 6 4 5 6 6 15 15 66 8 0.4

26 2- 2- 1» 1» 2» 1+ 2020 12» 6 6 3 3 6 5 7 7 43 5 0.2

27 100+0+2- 2-1-1020 9- 4 2 2 6 6 3 4 7 34 4 0.1

28 2—2+3- 2+ 2~1~0+0+ 120 6 9 12 9 6 3 2 2 49 6 0.3

29 000+ 10 1+ 10 10 1020 8- 0 2 4 5 4 4 4 7 30 4 0.1

30 2-1-0+10 10 10 0+ 0+ 6+ 6 3 2 4 4 4 2 2 27 3 0.1

31 0000 0+ 0+ 0+1-1-0+ 3» 0 0 2 2 2 3 3 2 14 2 0.0

Kp Sum Aug 1978 ap Sum Ap Cp

1 1-10101+ 1- 0+ 1+ 2~ 80 3 4 4 5 3 2 5 6 32 4 0.1

2 1-0+000+ 1-102020 7o 3 2 0 2 3 4 7 7 28 4 0.1

3 2» 3- 2+30 3+ 4» 4- 40 24+ 6 12 9 15 18 22 22 27 131 16 0.9

4 4+ 6~ 30 5+ 4+ 3+ 30 2- 31» 32 87 15 56 32 18 15 6 241 30 1,3

5 20 3+ 4+ 4+ 4— 30 4+ 4- 29» 7 18 32 32 22 15 32 22 180 22 1.1

6 3» 4- 5» 20 4» 3» 2+ 2+ 240 12 22 39 7 22 12 9 9 132 16 0.9

7 30 lo 2» 10 2- 1+ 2+ 2+ 14+ 15 4 6 4 6 5 9 9 SE 7 0.4

8 2» 1+ 1+2» 2-3- 1+1» 12+ 8 5 5 6 6 12 5 3 48 6 0.3

9 10 1+ 1+ 2- 10101+1+ 100 4 5 5 6 4 4 5 5 38 5 0,2

10 1+ 1+ 1+ 2— 201+ 1+ 2+ 13- 5 5 5 6 7 5 5 9 47 6 0,3

11 3~2» 1+ 2- 3c 40 3- 1+ 18+ 12 6 5 6 15 27 12 5 88 11 0.6

12 2+ 4- 5o 5- 3030 20 30 27- 9 22 48 39 15 15 7 15 170 21 1.1

13 30 2+ 2+ 3+ 30 3» 2+ 30 220 15 9 9 18 15 12 9 15 102 13 0.7

14 2+ 20 2- 1+ 10 2- 1+1- 120 9 7 6 5 4 6 5 3 45 6 0,3

15 1-001-0+ 2-102-1- 7- 3 0 3 2 6 4 6 3 27 3 0,1

16 0+ 0+ 0010 1+ 1+ 2+ 20 9- 2 2 0 4 5 5 9 7 34 4 0,1

17 1+ 1‘ 1- 30 3+ 3- 2+2+ 16+ 5 3 3 15 18 12 9 9 74 9 0,5

18 3+ 2+ 1+ 1+ 3+ 4— 60 4+ 26- 18 9 5 5 18 22 80 32 189 24 1.1

19 4- 1- 3+ 3- 30 20 2- 10 180 22 3 18 12 15 7 6 4 B7 11 0.6

20 1-100+1- 1-1-101- S— 3 4 2 3 3 3 4 3 25 3 0,1

21 101-0+1» 1- 1+ 20 4- 10+ 4 3 2 3 3 5 7 22 49 6 0,3

22 3» 2+1» 1- 201-1-10 11» 12 9 3 3 7 3 3 4 44 S 0.2

23 0+ 101- 1- 1»1+2-2— 80 2 4 3 3 3 5 6 6 32 4 0,1

24 20101010 10101~10 9» 7 4 4 4 4 4 3 4 34 4 0,1

25 2»102-3o 30 2+ 2+ 2- 17» 6 4 6 15 15 9 9 6 70 9 0,5

26 2-101-1- 0+ 1- 1+1» 70 6 4 3 3 2 3 5 3 29 4 0,1

27 40 3+ 4- 4o 5- 4+ 4+ 4+ 33- 27 18 22 27 39 32 32 32 229 29 1.3

28 4+ 7+ 8+ 8- 80 6+ 5- 50 52» 32 154 236 179 207 94 39 48 989 124 1. 9

29 6~ 5- 6» 5» 5+ 3+ 3+ 30 36- 67 39 67 39 56 18 18 15 319 40 1,4

30 4o 30 3+ 4+ 4+ 40 5+ 5- 330 27 15 18 32 32 27 56 39 246 31 1.3

31 6- 3+ 5» 50 50 6+ 4+ 3- 370 67 18 39 45 48 94 32 12 358 45 1.5



I11 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 1973 5p Sum Ap Cp

1 3+ 30 50 3+ 4. 30 3. 3+ 27+ 13 15 43 13 22 15 12 13 155 21 1.1

2 3.2+ 5.35 453.4535 25+ 12 9 39 15 27 12 27 15 155 20 1.0

3 2+ 3-3.3. 303-2+20 20+ 9 12 12 12 15 12 9 7 e3 11 0.5

4 2+ 253.20 252.2+ 2. 17. 9 7 12 7 7 0 9 6 53 3 0.4

5 10 1+ 1+ 2. 101+ 3- 35 13+ 4 5 5 s 4 5 12 15 55 7 0.4

5 3+ 4- 4+ 4. 2+ 1+ 10 0+ 200 111 22 32 22 9 5 4 2 114 14 0.3

7 052.1.2. 1+ 1+3.3. 120 o 5 3 5 5 5 12 12 49 5 0.3

9 5+ 5.40 3. 1+ 1+ 2+ 25 25. 5e 57 27 12 5 5 9 7 188 24 1.1
9 3+ 4. 4o 55 5- 5- 4- 4+ 33+ 13 22 27 49 39 39 22 32 247 31 1.3

10 402- 1030 4.25 2.20 190 27 0 4 15 22 7 5 7 94 12 0.7

11 20 0+ 0+ 2. 40 4+ 3.2+ 19. 7 2 2 5 27 32 12 9 97 12 0.7

12 3-3-3+ 2+ 4. 25 2+ 30 220 12 12 13 9 22 7 9 15 104 13 0.7

13 2+ 10 2+ 2+ 1+ 2- 2-15 14. 9 4 9 9 5 3 5 4 52 5 0.3
14 352.0+1. 1.150+1. 9+ 15 5 2 3 3 4 2 3 33 5 0.2

15 0+0o1.1o 1.0+ 0+20 5+ 2 0 3 4 3 2 2 7 23 3 0.1

10 2.3.2.o+ 2.1+ l+20 13. 5 12 5 2 5 5 5 7 49 5 0.3
17 2.3o3+2. 1+1o1.2. 14+ 6 15 13 5 5 4 3 s 53 9 0.4
13 0+ 0+ 0+1. 10 0+ 1+ 0+ 5. 2 2 2 3 4 2 5 2 22 3 0.0

19 0+ 0+ 0+ 05 0+ 0+ 0+ 00 25 2 2 2 0 2 2 2 0 12 2 0.0

20 10 05 0+1. 1+ 0+ 230 3+ 4 0 2 3 5 2 5 15 37 5 0,2

21 20 4.35 2+ 10201+1+ 15+ 7 22 15 9 4 7 3 3 70 9 0,5

22 25 2+ 3+ 20 30 35 35 2.5 21- 7 9 13 7 15 15 15 7 93 12 0.7

23 203-2+ 3. 3.3.2+ 3. 205 7 12 9 12 12 12 9 12 35 11 0,5

24 2.3.201. 2.35 2+ 4- 15. s 12 7 3 s 15 9 22 30 10 0.5

25 3. 35 5. 5+ 55 0. 4. 45 340 12 15 39 55 43 57 22 27 239 39 1.4

25 3.5.55 5. 40 5.40 45 35- 12 39 30 39 27 39 27 27 290 39 1,4

27 5. 5+ 4- 4- 4. 5+ 6- 5+ 39+ 57 55 22 22 22 50 57 94 405 51 1.5

23 55 55 5+ 5+ 50 3+ 4+ 5+ 40- 43 43 55 55 43 13 32 94 400 50 1. 5

29 4+ 7- 3. 80 35 7. 4. 2. 47. 32 111 179 207 207111 22 5 375 109 1.9

30 1+ 40 4- 2+ 222+ 20 195 5 27 22 9 3 s 9 7 91 11 0.7

K]: Sum 051 1973 ap Sum Ap Cp

1 3.2+ 2+3. 30 3.3+3+ 22+ 12 9 9 12 15 12 13 13 105 13 0.3

2 2.3- 230 3+ 30 3. 35 210 6 12 s 15 13 15 12 15 99 12 0.7
3 3.2+302- 2.1o1+2. 15+ 12 9 15 5 5 4 5 5 33 3 0.4
4 4o 4. 4.30 3+ 253-30 25+ 27 22 22 15 13 7 12 15 133 17 0.9
5 4.2+1o 20 1+ 2o1+1o 15. 22 9 4 7 5 7 5 4 53 3 0,4

0 151510001-251.2- 35 4 4 4 0 3 7 3 5 31 4 0,1
7 2-2-1+101+0+101- 95 0 s 5 4 5 2 4 3 35 4 0,2
3 05 201+ 20 1+ 10 10 2+ 110 0 7 5 7 5 4 4 9 41 5 0.2

9 1+ 3-2—35 25253.4. 195 5 12 5 15 7 7 12 22 35 11 0,5
10 4+ 4- 2+ 3+ 30 0+ 20 3. 22- 32 22 9 13 15 2 7 12 117 15 0.9

11 252+ 252. 1.1-0+ 1+ 110 7 9 7 5 3 3 2 5 42 5 0.2
12 1+ 1+ 1.3+ 40 4o 30 3- 20+ 5 5 3 13 27 27 15 12 112 14 0.3
13 30 2+ 2+ 1+ 2.1. 2+ 2+ 155 15 9 9 5 5 3 9 9 55 3 0.4
14 1.15151. 0+ 20 2+ 2. 10. 3 4 4 3 2 7 9 5 33 5 0,2
15 1+ 0+1o1+ 2+1o1o 2. 105 5 2 4 5 9 4 4 5 39 5 0.2

15 20201.1. 1+0+0+1. 35 7 7 3 3 5 2 2 3 32 4 0.1
17 0+ 1+ 1510 1—1.2+3. 100 2 5 4 4 3 3 9 12 42 5 0,2
13 4+ 5+ 50 4- 3+ 3+ 4+ 40 33+ 32 55 42 22 13 13 32 27 253 32 1.3

19 4o 4.4+ 4. 40 2+ 4.35 29- 27 22 32 22 27 9 22 15 175 22 1.1
20 3-3.2+ 3. 3.20 2515 130 12 12 9 12 12 7 7 4 75 9 0.5

21 1535 2+ 3+ 3+ 20 35 30 210 4 15 9 13 13 7 15 15 101 13 0.7
22 2.3+ 3-2+ 203.2+1. 13. 0 15 12 9 7 12 9 3 70 10 0.5
23 0+ 3.2+ 2- 1+1o1. 1+ 11+ 2 12 9 5 5 4 3 5 45 5 0.3
24 25 2+ 10 0+ 0515 2+ 1+ 10+ 7 9 4 2 0 4 9 5 40 .- 0.2

25 10151.2+ 303.2.1- 130 4 4 3 9 15 12 0 3 55 7 0.4

23 2.20 20 2. 30 3+ 5. 50 23+ 5 7 7 5 15 1s 39 43 145 13 1.0
27 40 4+ 5+ 4+ 35 201+ 3. 275 7 32 55 32 15 7 5 12 135 23 1.1
23 3.4. 4+30 25 2+1o 3. 22. 12 22 32 15 7 9 4 12 113 14 0.3
29 3.2+ 20 30 40 4+ 3+ 3w 24+ 12 9 7 15 27 32 13 12 132 15 0,9

30 2-3+ 4. 5. 4.5.4+ 4- 30. 5 19 22 39 22 39 32 22 200 25 1.2

31 4. 4. 3. 2+ 40 4o 4- 3+ 27+ 22 22 12 9 27 27 22 13 159 20 1.0



Part E

TABLE 4

DAILY AVERAGE RANGES Ap,

PLANETARY THREE-HOUR—INDICES Kp,

AND PLANETARY DAILY

15

EQUIVALENT RANGES 51p,

CHARACTER FIGURES Cp,

Kp Sum Nov 1978 00 Sum Ap c0

1 2+ 30 3+ 40 2+ 20 20 2+ 21+ 9 15 18 27 9 7 7 9 101 13 0.7

2 1.2.20 3+ 3+ 3+ 20 20 18+ 3 6 7 18 18 18 7 7 84 10 0,6

3 3.3.3.2+ 2.204. 3+ 210 12 12 12 9 6 7 22 18 98 12 0.7

4 2+2.2+1.1+1.0+2. 110 9 0 9 3 5 3 2 6 43 5 0.2

5 3.3+ 1010 1+ 1+1.00 11+ 12 18 4 4 5 5 3 o 51 6 0.3

5 00000+101.101.1. 4+ 0 0 2 4 3 4 3 3 19 2 0.0

7 1.00000+ 0+1.3.50 10. 3 0 0 2 2 3 12 48 70 9 015

8 4+ 4+ 3.20 2.3.20 20 22. 32 32 12 7 6 12 7 7 115 14 018

9 3.3.3020 201+ 001. 14+ 12 12 15 7 7 5 0 3 61 8 0.4

10 1+10 0+ 1+ 1+ 4. 5. 50 19. 5 4 2 5 5 22 39 48 130 16 0.9

11 30 30 2+1. 101.3+ 30 170 15 15 9 3 4 3 18 15 82 10 0.6

12 6. 40 6. 60 5+ 4. 5+ 50 41. 67 27 67 80 56 22 56 48 423 53 116

13 4+ 40 3. 2+ 40 4+ 4+ 1+ 27+ 32 27 12 9 27 32 32 5 175 22 1.1

14 1.0+1.1. 4+ 40 3.1+ 15. 3 2 3 3 32 27 12 5 87 11 0.6

15 20 3+ 20 20 0+ 2.20 2+ 16. 7 18 7 7 2 6 7 9 63 8 014

16 20102.2. 3.1+2+1. 13+ 7 4 6 0 12 5 9 3 52 6 013

17 20 0+ 2+ 2+ 20102.10 13. 7 2 9 9 7 4 6 4 48 6 0.3

18 2.201+101.1.102+ 11. 8 7 5 4 3 3 4 9 41 5 012

19 3.4. 20 30 4.3.1020 21. 12 22 7 15 22 12 4 7 101 13 0.7

20 30 4+ 30 3. 3+ 40 40 4+ 29. 15 32 15 12 18 27 27 32 178 22 1.1

21 4+ 4. 3+ 3. 2. 2+ 20 4. 24. 32 22 18 12 6 9 7 22 128 16 0. 9

22 40 4. 4+ 4. 50 50 30 2+ 310 27 22 32 22 48 48 15 9 223 23 112

23 2.1.1030 4.3+ 30 3. 190 6 3 4 15 22 18 15 12 95 12 017

24 2+ 3.20 2. 4.4. 4+ 4+ 25. 9 12 7 0 22 22 32 32 142 18 1.0

25 4. 40 4+ 50 60 70 5+ 50 41+ 22 27 32 48 80 132 94 48 483 60 1. 7

20 5. 50 5. 40 4+ 4+ 40 3+ 34+ 39 48 39 27 32 32 27 18 252 33 1.3

27 3. 3+ 30 30 30 4. 40 30 2G. 12 18 15 15 15 22 27 15 139 17 0,9

28 2.2.1+1. 1+ 2. 101. 100 6 0 5 3 5 6 4 3 38 5 0.2

29 1+ 10 0+ 20 1. 2+ 10 0+ 90 5 4 2 7 3 9 4 2 30 4 0.2

30 201+ 0+1. 1+1.2.2+ 10+ 7 5 2 3 5 3 6 9 40 5 0.2

K0 Sum Dec 1978 ap Sum Ap c0

1 2.3+ 3+ 30 302.1010 180 6 18 18 15 15 6 4 4 88 11 0.6

2 1+1.0+1. 1.0+0+ 1+ 0. 5 3 2 3 3 2 2 5 25 3 0,1

3 2020001. 1.2. 1+ 2. 100 7 7 0 3 3 5 5 5 37 5 0.2

4 2.2+ 203+ 3030 303. 210 8 9 7 18 15 15 15 12 97 12 0.7

5 4030 2. 10 1.10 203+ 17. 27 15 6 4 3 4 7 18 84 10 0.6

6 2.1+ 1+10 1010 2+10 11. 6 5 5 4 4 4 9 4 41 5 0.2

7 1.0+1.0+ 0+1.0+0+ 4. 3 2 3 2 2 3 2 2 19 2 0.0

8 00001.2.1.1.2010 7. 0 0 3 6 3 3 7 4 26 3 0.1

9 0+2.o+0+ 0+1.1.0+ 5. 2 6 2 2 2 3 3 2 22 3 0.0

10 1. 00 00 00 0+ 0+ 00 00 1+ 3 0 0 0 2 2 0 0 7 1 0.0

11 00 00 0000 00 00 0+10 1+ 0 0 0 0 0 0 2 4 6 1 0.0

12 00 00 002. 2. 1+ 2.20 8+ 0 0 0 6 6 5 6 7 30 4 0.1

13 3+ 3+ 1+1. 0+ 0010 2. 12. 18 18 5 3 2 0 4 G 56 7 0.4

14 40 50 6. 4+ 4. 2+ 20 2+ 29+ 27 48 07 32 22 9 7 9 221 28 1.2

15 4. 6+ 4+ 3+ 4. 3+ 2+ 3. 30. 22 94 32 18 22 18 9 12 227 28 1.2

16 2+ 3+ 20 3. 3.30 4.30 23. 9 18 7 12 12 15 22 15 110 14 0.8

17 30 2+ 2+ 1+ 201020 3+ 17+ 15 9 9 5 7 4 7 18 74 9 0.5

18 4+ 4. 5+ 5+ 6. 6. 50 4+ 39+ 32 22 56 55 07 57 48 32 380 48 1.5

19 4. 4+ 3+ 30 5.40 40 30 300 22 32 18 15 39 27 27 15 195 24 1.2

20 4. 4. 3+ 40 40 4+ 4+ 40 31+ 22 22 18 27 27 32 32 27 207 26 1.2

21 3+ 4. 30 3. 3.2+ 2.1+ 21. 18 22 15 12 12 9 6 5 99 12 0,7

22 3. 4+ 30 40 30 40 3.2+ 260 12 32 15 27 15 27 12 9 149 19 1.0

23 30 2+ 2+ 10 10 2+ 1+ 0+ 14. 15 9 9 4 4 9 5 2 57 7 0.4

24 101+ 3.20 10101010 110 4 5 12 7 4 4 4 4 44 6 0.2

25 3.3.3030 6.4+ 201+ 25. 12 12 15 15 07 32 7 5 165 21 1.1

26 2+ 2+ 302+ 20 2.2.2. 170 9 9 15 9 7 5 5 6 67 8 0.5

27 4+ 40 2010 3.30 2+ 1+ 21. 32 27 7 4 12 15 9 5 111 14 0.8

28 2.3010 0+ 20 4+ 5.2+ 19+ 6 15 4 2 7 32 39 9 114 14 0.8

29 3.3.1+ 20 2+ 50 5.40 25. 12 12 5 7 9 48 39 27 159 20 1.0

30 40 50 4.4. 30 3. 5. 4+ 310 27 48 22 22 15 12 39 32 217 27 1.2

31 5.4. 303+ 3.30 3.3. 26. 39 22 15 18 12 15 12 12 145 18 1.0



Part :1

TABLE 5 FREQUENCIES OF Kp INDICES, 1978

1<p Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

OD
15 . 3

. . . 3 3 5 3 S 18
+ 22 s 9 2 5 a 18 1o 22 1o 11 1s

_ 19 7 24 3 1o 11 19 32 12 111 24 1s

10 20 11 7 14 27 13 32 25 12 25 1s 21
+ 23 111 20 15 33 9 25 27 15 20 16 14

- 17 21 9 23 25 19 33 23 23 19 17 18
20 18 25 11 20 14 23 25 12 19 24 25 1s

+ 10 31 30 22 20 2'1 24 18 20 26 18 19

, 1s 17 24 19 18 as 14 11 24 25 19 18
30 1‘1 24 24 23 13 16 12 18 17 20 15 23

+ 12 16 23 17 10 24 8 13 9 15 13 14

2 11 14 17 15 12 1a 9 11 15 1s 14 12
4o 9 12 7 10 a 1:1 6 s 11 1o 12 12

+ 10 4 12 10 7 8 4 13 5 9 15 12

~ 6 4 12 12 9 6 1 8 7 3 3 5
50 3 3 4 6 B 8 4 4 S 2 8 4

+ .1 6 5 11 5 2 2 3 e 2 2 2

, 4 2 1 9 3 1 3 4 4 2 4

60 5
1 3 3 4 3 2 1 1 2

.

+ 2 1 1 3 2 3
. 2 2 1 1

- 1 1 2 2 5
. 1 . 2 .

To . . 1 4 2 1 . . 1

+ 1 l 1 5 2
. 1 .

7 1 2 1 1 1

80 1 . 1 1 2
+ 1 1

9.
o

248 224 248 240 248 240 248 24B 240 248 240 248

TABLE 6 MONTHLY AVERAGES 0F Ap AND Cp, 19713

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Ap 15 1s 17 24 25 2o 13 17 1s 12 15 1:1 7.

Cp 0163 0.73 o_77 0.95 01111 0.24 0.52 0.63 0.72 0,59 0.68 0.53 o, 1



TABLE 7 LIST OF MAGNETIC STORMS, 1978

Gives consecutive sequences of three»hour»intervsls (Eighths E ofthe

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

no Kp was sma11er than 5.,

. . s.c. Duration Number of E1 hths with Kp=
Beg‘““‘"g

d1 GMT Eighths 7. 7c 7+ 84 50 8+ , 90

Jan 03 E3 03 20.43 11 1
.

1 . . . . .

Feb 15 E2 14 21.47 3 1
.

1
. , . . .

Apr 10 E6 10 13.06 s
. ,

1 1 . . . .

Apr 30 E4 30 09.51 3 1 . . . 1
. . .

May 01 E2 01 00.22 4
. 1

1
, . . . 1

May 01 E7 . 2 1 2 2 . .
1

. 1

May 02 E8 . 14 3 1 2 1
. . . .

May 09 E1 — 7 1 1 , 1
. . . .

Jun 02 E4 01 21.43 7
. 2 2

. . . . .

Jun 29 E8 29 09.51 2 . . .
1

. . . 1

Ju1 04 E5 03 23.05 2 . . .
1 1

. . .

Aug 20 E2 27 02.47 12 . 1 1 1 1
. .

Sep 29 E2 29 03.01 5 2
. . 1 2

. . .

TABLE a VERY QUIET INTERVALS, 1978

K1.) not exceeding 1+ for at 1east 0 interva1a

(= one day) in succession

First. 1 1 ....... 1ast Duration First. 1 . . . . . . . . 1ast Duration

Eighth Eighths Eighth Eighths

Jan 02 E4 03 E4 9 Aug 19 E8 21 E6 15

15 E1 16 E2 10 22 E6 23 E6 9

20 E4 24 E5 34 Sep 14 E3 15 E7 13

Mar 04 E1 05 E3 11 10 E1 20 E6 22

11 E8 12 E8 9 Oct 16 E3 17 E5 12

May 10 E6 20 E5 0 Nov 05 E3 07 Es 20

Jun 13 E7 14 E6 11 00 E6 10 E5 8

Ju1 11 E5 12 E5 0 Dec 01 E7 02 E8 10

23 Es 29 E7 10 06 E3 00 E3 12

30 E2 Aug 01 E7 22 09 E3 12 E3 25

TABLE ea LIST OF Kp', 1978

Reduction of K}: to Kp‘ due to so1ar flare errects

Month Day Eighth Kp Kp’

Apr 10 4 2. 1+

Jul 11 4 3. 2+

Oct 05' 4 20 2.

'This is a doubtful case of sfe (see Part C. table 2b)
1 1 . 1
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Table 9

(For explanation:

Indices Kn, Ks. KB, 21.11

52% p35? Ix)

Part

JAN 19 B

3Kn on on An

1 4 4 5 3 3 5 U B 2212 3664 G 7 11 7 6 21 21 h

2 fl 8 4 4 2 1 3 2 2322 1213 2? Z? 10 9 4 b 5 1H

3 2 0 3 2 5 9 1o 13 2131 2222 4 1 3 s 13 37 34 n

4 14 16 14 17 19 20 20 13 2443 34:4 71 111 00 124 151 218 236 V3 136

S 15 13 11 B 7 7 7 10 2231 1222 74 66 45 22 1/ 3D 2/ $9 43

6 17 15 11 B B 7 12 11 4312 2045 141 07 45 23 23 30 55 45 56

7 7 5 4 4 5 9 5 12 3233 3225 17 13 9 1o 11 13 52 20

B 12 E 7 ? 7 10 5 7 5124 3323 53 25 17 32 32 13 19 29

9 7 b 11 V 9 14 13 14 4244 5344 18 14 41 29 30 61 B3 45

1a 13 10 9 9 5 11 9 1a 2125 2414 67 37 23 27 14 44 24 35 14

11 3 s 4 9 9 4 2 3 7 13 9 22 21 9 4 7 u

1? 2 4 1 D 1 1 4 b 4 7 3 1 3 3 V 11 5

13 4 7 7 7 6 5 6 7 10 18 17 1B 16 13 16 1B 16

14 2 1 4 1 1 U 1 4 4 3 9 3 2 1 2 10 4

15 2 1 U 4 4 0 fl 1 4 3 1 10 B 1 D 3 4

16 D 1 5 5 12 11 9 11 1 2 12 ll 5/ 43 32 42 25

17 9’ 7 3 4 4 3 4 £1 31 19 7 5' 9’ l: 8 2'2 14

19 11 a 7 7 5 3 1 2 43 23 1/ 17 11 7 s s n

1? 6 4 3 6 6 6 4 4 lb 10 13 14 15 15 7 9 13

20 2 1 s 2 4 2 o 0 4 3 12 s 9 5 n 1 5

21 D 0 U 1 1 0 1 2 1 D 1 3 2 1 2 S 2

22 2 1 3 2 3 D 1 fl 3 2 6 5 7 D 2 1 4

23 0 1 D 1 1 4 3 fl 1 3 1 2 2 7 I 1 3

24 1 1 3 4 5 7 7 1 3 3 7 U 11 31 1V 2 H

25 1 4 5 3 a 9 10 1a 2 10 11 13 23 29 35 40 '2

26 11 B 7 B 5 5 5 4 5333 2321 47 21 17 23 13 13 2 B 2“

27 4 4 1 4 1 1 4 3 2223 1134 H 10 3 10 P 3 1D 7 7

28 1 U 4 5 4 9 11 9 2144 1623 3 1 7 11 8 33 42 32 U

29 a 11 11 15 15 16 11 e 3115 2242 24 41 41 91 193 105 49 23 an

30 B 9 16 17 11 A B 11 3235 4225 24 33 10/ 13B 41 15 22 47 53

31 11 B 9 10 12 11 11 10 3111 4432 41 24 31 3b 51 50 42 3b 3?

24.4

Us as A5
1 4 3 5 4 2 s 7 a 2121 2132 9 11 13 9 5 12 19 24 x

2 V 8 4 5 3 2 2 3 2202 1322 31 25 9 11 4 5 b 6 12

3 2 1 2 2 6 E 12 14 1333 1243 5 3 4 5 14 24 $3 /1 23

4 14 15 12 17 19 19 19 15 212‘ 2423 91 99 55 141 191 194 192 94 129

5 14 11 10 7 8 10 10 12 3212 1235 75 4E 40 1E 22 39 35 58 42

6 1} 14 14 10 1D 11 13 1D 1023 2345 134 B4 76 35 37 bu 61 37 65

7 o 9 4 3 5 a 7 11 2112 1242 24 22 a 1 1: 24 1a 41 2

a 11 10 9 11 11 10 7 7 4231 U353 47 39 3u 45 49 39 20 19 33

9 7 1 7 5 7 13 11 13
'

0354 2a 13 17 12 1a 1a 49 15 33

1D 14 10 7 7 6 1n 5 7 1125 71 37 31 20 15 40 25 31 34

2

11 4 5 4 B 7 4 1 4 2012 E 12 1D 21 20 V 3 1D 12

12 2 5 2 0 3 1 3 5 . 2343 4 11 5 1 4 3 6 11 6

13 s 5 4 5 s 3 5 5 4431 0323 11 13 9 11 13 14 13 11 12

14 1 1 2 1 1 1 a 3 1132 3215 3 3 4 2 3 2 1 7 3

15 2 2 1 5 4 1 D 2 3313 2202 4 4 3 11 10 2 D 5 5

14 o 3 3 a 11 11 19 9 1112 1124 1 4 14 23 44 43 34 31 n

17 u 7 5 1 4 3 4 7 4411 2342 24 19 11 15 a 7 9 19 u

19 10 9 9 3 4 3 1 4 1311 2222 35 30 21 14 9 7 3 10 13

1V 6 4 6 7 B 5 4 3 4512 1322 16 1G 14 2n 21 13 fl 6 U

20 3 3 5 3 3 2 9 0 2433 1210 3 7 11 3 14 5 1 o 3

21 1 1 1 3 0 1 0 2 2341 1210 2 2 3 e 1 2 1 s :

22 3 1 4 3 4 2 1 0 2221 1440 7 3 a 1 1o 4 3 a 5

23 U 4 4 1 1 4 4 2 1332 2333 1 8 B 3 2 E 9 4 5

24 2 2 4 2 4 9 7 2 2122 2349 5 4 9 5 9 29 17 5 1o

25 2 3 5 5 9 1a 11 13 3122 5333 4 14 12 12 21 39 4a 39 27

23 11 10 7 s 5 4 5 5 4102 3242 49 35 19 12 11 9 13 12 20

27 4 4 3 3 2 1 4 4 4211 3232 1a 9 1 7 4 2 a 9 7

29 2 1 3 3 3 9 11 11 3231 1124 4 3 7 7 7 31 44 44 19

2? 11 9 V 14 14 16 12 10 2413 1244 44 33 31 74 76 104 56 3B 57

30 11 12 15 17 11 3 9 12 3113 2255 50 51 93 123 42 13 25 57 59

31 11 9 1o 10 11 12 12 11 5213 2123 49 31 35 40 47 59 51 49 45

25.0



Table 9 A continued

21 Km um Am Am2

G 13.7 '1' 13 12 fl 6 12 19 23 1.1 14

3 11.3 2!: 211 9 10 E: 4 6 6 11 10

1:! 15.0 4 2 5 5 14 24 48 6/ 21 .15

1.5 44.0 76 100 68 133 171 207 209 ‘76: 115? 8‘!

11 27.0 134 5/ 43 2n 2!] 34 31 4E 42 11.!

11 31.7 137 96 61 27 40 an 42 60 42

11 151.“ 2‘2 18 E 8 2’9 16 49 20 30

7 24.3 51 I12 24 3‘? J7 17 1‘7 32 2.8

14 3b./ 1? 15 25 20 74 as 74 39 36

? 24.7 69 37 27 23 42 25 SJ 34 34

4 12.7 7 12

f: 6.3 4 III

6 14.7 10 16

4 4.3 1 6

2 5.u 4 4

1D 1u.7 1 4

7 14.3 21) 1V

4 14.3 37 )6

4 14M 1!, 10

D 6.3 5 5

2 1 1

D 6 2

1 1 5

1 4 4

12 3 12

26 11 7 l 7 5 5 5 4 47 28

TI 4 4 2 4 1 1 4 4 9 10

BB 1 1 4 4 3 7 11 1“ 3 2

29 10 1U 1U 14 15 16 1? 9 lb 37

30 10 11 15 17 11 6 B 12 37 42

is] 11 9 9 HI 11 1? 11 11 41' 28

1978

3Km EKm

1 10 B 6 5 7 10 8 1D 22.D 38 22

2 9 8 6 10 b 3 4 9 18.0 33 22

3 l3 6 6 9 9 10 9 B 21.7 26 14

4 5’ 6 6 E: E: E: 4 4 14.7 29 14

S B 9 1D 9 9 9 11 5 23.3 25 29

6 6 6 7 6 1U 1U 11 8 20.5 14 7

7 H 6 2 5 3 6 7 / 14.7 23 15

B 6 4 6 5 9 7 B 7 17.3 15 E

9 4 3 8 9 1? 9 1(1 10 21.7 10 7

10 5 7 5 5 S 7 B 4 15.3 12 17

11 4 4 6 6 1 S 1 2 7.7 B 9

17 4 6 7 1 3 7 9 11 15.7 B 16

13 E B 5 5 1 7 7 3 14.7 21 22

1/. b 4 3 E 7 7 4 13 17.0 11 0

15 12 15 17 21 111 A S 3 29.7 54 8E

16 4 4 6 ‘7 9 6 8 9 18.3 9 9

17 11 7 2 1 4 5 5 5 13.3 44 19'

18 I 5 6 5 7 7 B 6 17.0 17 11

19 7 11’! 5 5 H 5 4 10 18.0 17 34

20 B S '7 6 ‘7 7 7 7 19.3 25 12

21 4 6 3 6 7 12 9 9 113.3 9 15

22 fl 9 9 5 7 13 912 24.0 24 27

23 7 S 4 4 S 2 4 5 1.2.0 20 11

24 5 2 3 5 6 5 2 U 9.3 11 5

25 2 4 4 6 5 2 11 12 15.3 4 8

26 14 11 9 1D 13 12 13 11 31.0 82 #5

27 11 9 9 9 16141414 32.0 48 33

213 11) 14 11 1D 11 14 16 15 33.3 39 71



Pan

TablE 9 — continued

FEB 1973

3 Kn on an An

1 10 a 5 6 9 10 a 11 4223 4343 37 25 12 14 29 35 22 42 27

2 9 e 7 11 6 3 5 9 2214 2233 32 22 17 41 15 7 12 31 22

3 a 6 7 a 1a 1a 9 7 2543 4452 23 16 17 22 36 34 32 2a 25

4 1n 6 6 5 5 6 5 4 3223 3241 34 15 15 13 12 15 13 9 u

5 9 a 1n 9 9 1a 11 5 2344 5653 31 26 34 32 29 37 46 12 31

6 6 4 a 6 15 1a 13 7 2242 4533 15 a 22 16 34 37 4a 1a 24

7 6 4 1 5 3 6 7 7 1312 3222 16 1a 3 11 6 14 20 19 12

a 6 4 6 5 9 7 9 7 3124 3356 14 9 14 12 29 2D 23 19 u

9 5 3 9 1o 12 9 1o 13 3443 2355 11 7 3a 36 56 29 4a 37 31

1o 5 5 5 4 5 6 a 4 3232 3132 13 13 11 a 11 15 21 a 13

11 4 4 7 7 1 5 1 1 3334 1222 10 a 1a 20 2 11 2 3 9

12 3 4 a 1 3 7 a 11 2232 2315 7 1a 22 3 7 19 22 46 17

13 a a 5 6 1 7 6 3 2223 2321 22 21 11 14 3 1a 15 7 14

14 4 3 3 e 7 a 4 12 2222 2311 10 6 6 25 19 21 9 57 19

15 11 14 17 21 12 7 4 3 4224 4321 4a 72 127 27a 52 17 1o 7 75

16 4 3 6 9 9 6 9 9 3223 3442 1a 7 15 33 29 14 27 3D 2

17 11 6 2 1 4 5 6 5 4222 2242 42 16 5 2 9 11 14 13 u

13 6 6 6 5 B 7 5 7 5313 2442 15 14 16 12 25 20 25 17 18

19 7 1n 5 5 a 5 5 9 4622 3233 1a 35 13 11 23 12 12 32 2o

23 u 6 9 7 9 7 7 7 3333 4244 25 14 23 1a 32 1a 19 20 22

21 3 6 3 6 7 12 7 ? 1323 2534 7 14 7 14 17 57 29 31 22

22 9 9 9 4 7 14 9 11 5632 3604 29 29 31 9 1a 74 2a 49 33

23 6 4 4 4 5 2 3 5 3232 3324 15 a a a 13 4 7 11 9

24 4 1 3 5 6 5 2 o 2222 3311 1a 3 7 12 15 12 5 1 a

25 2 3 S 6 5 2 11 11 4233 5134 4 7 11 15 12 S 47 SD 19

26 14 11 a 1o 13 12 13 11 2233 3353 76 41 24 36 6s 59 67 41 5

27 1? 1U 9 10 17 14 14 14 2222 3234 59 34 30 40 123 85 78 81 66

23 1D 14 11 10 11 14 16 14 3443 6443 3? EU 45 38 47 78 108 85 65

25.3

EB. 1775

3K5 05 us As

1 1n 7 7 5 10 10 7 1“ 5321 "013 40 19 19 12 3h 36 20 34
'

,
_ ,

~ 4
. 77

2 7
E

6 V 5 3 4 B 3215 33 22 14 27 12 7 B 22 19
A 7

f
6 10 V V 8 8 3126 2H 13 14 34 29 33 23 27 2h

4 P b 5 6 4 4 3 3 2112 25 13 12 14 9 1D 6 I H
5 / V 1“ V 9 9 11 b 3512

"

19 32 34 32 30 28 41 13 2

6 b 3 6 6 10 10 11 8 3111 4171 13 7 15 16 40 34 47 25
l 9 7 3 5 3 6 8 B 2311 1333 30 20 I 12 7 14 21 21
B 6 3 / 6 9 7 7 7 4114 2344 15 7 18 14 31 19 17 U
9 4

3 7 B 11 7 7 ID 4021 2133 10 6 17 26 4? 32 31 34
1“ h / 6 6 b 8 B 4 2371 144? 12 20 16 14 11 2? 25 V

11 3 5 5 5 1 5 2 3 21?1 6 11 11 11 J 11 6 8

12 4 B 6 1 3 6 8 1D 3212
‘

9 21 1S 3 6 15 36 16
13 B 8 6 b 2 7 / 3 4211 21 23 1h 13 4 19 7 13
14

5 5 3 s 7 7 4 14 5121
'

12 11 6 26 1a 19 a3 23
1a 13 16 17 21 9 6 S 3 1131 61 104 143 244 29 15 6 77

16 4 4 6 7 9 6 B 8 3222 E 10 16 28 3O 15 24 19
1/ 11 E 2 1 3 5 5 5 4431 46 23 4 3 7 13 12 H
1“

7 b 6 fl 6 6 8 5 5111 2 13 16 11 lb 16 13 16

19 7 9 4 4 7 5 4 1a 1321 20 33 1o 10 2a 13 39 n
in B 4 B 5 B 6 6 7 4144 25 10 25 11 22 16 2“ 18

21
4 6 2 6 2 11 9 7 2321 1a 16 5 16 15 47 27 2a 2a

22 l B B 6 7 13 10 12 2530 2D 26 25 15 1? 64 36 60 33
(6 H 51 4 4 b 2 4 E7 3212 24 13 5\ 10 11 5 5’ 11 1;!

24 5 6 3 5 5 4 1 u 2 3 11 7 6 12 12 9 3 1 a
73 2 4 4 3 4 2 11 13 4 c 9 12 9 5 46 69 20

26 15 11 10 1“ 14 11 13 11 3113 BV 5U 34 36 /1 47 65 49 55

27 10 7 10 B 15 14 14 14 4111 37 31 34 24 90 85 60 D6 59
I“ 10 1! 1“ 1n 11 13 16 14 0275 3334 36 61 39 30 4l 66 104 80 59



Part E

Table 9 » continued

1978

3 Kn on on An

1 9 8 7 14 14 14 13 13 2224 3353 32 25 17 73 79 SD 63 62 54

2 10 10 1? 9 9 9 11 8 3233 1332 37 39 59 32 33 33 5D 26 39

3 9 9 8 9 B B 9 9 3114 2342 32 28 25 32 23 22 30 29 28

4 3 2 1 2 1 D D 2 1312 2013 7 5 2 4 3 U 1 5 3

5 2 O 4 7 8 9 6 4 2024 3322 4 0 9 19 24 27 14 9 H

6 3 D 2 9 9 7 3 2 1234 3311 7 1 4 29 29 18 6 5 fl

7 4 6 6 8 1n 7 4 6 2313 4332 10 15 14 21 36 18 B 15 17

B 4 2 4 4 13 10 15 11 2222 3154 10 5 1D 8 67 38 97 SD 36

9 7 8 7 10 7 6 9 E 3323 4242 17 22 19 36 17 16 32 24 23

1D 3 3 11 9 14 7 5 2 2334 6241 7 7 42 30 7E 20 11 5 25

11 1 3 5 8 5 6 7 4 1022 3344 3 6 11 24 11 15 16 9 12

1? 2 U 4 2 3 1 2 2 3121 2223 4 0 G 4 6 3 5 5 A

13 7 8 B B 8 6 8 7 2234 2552 19 23 22 25 25 15 24 20 22

14 6 6 6 5 E 6 9 8 4453 2222 16 16 15 11 22 16 32 21 19

15 9 11 9 6 7 a 8 9 1412 2343 33 49 29 16 17 23 21 32 27

16 11 11 1D 7 B 11 9 13 3122 3213 45 5D 34 19 26 43 SD 62 39

17 10 11 11 8 13 13 12 9 2433 5332 35 45 43 25 61 61 55 28 64

18 11 11 B 12 10 11 9 9 2133 5522 47 47 21 55 38 49 29 27 39

19 9 9 6 11 10 10 4 8 3215 2322 32 29 16 41 3B 36 10 23 28

20 6 4 5 6 9 5 6 8 3233 4333 16 10 11 15 27 11 21 21 17

21 6 9 5 6 5 3 1 6 4324 4222 14 28 11 14 12 7 3 14 13

27 4 6 6 10 8 7 10 13 1302 3233 9 16 14 36 21 19 4D 61 27

23 12 9 9 I B 8 2 4 1323 2322 SE 29 27 2D 23 22 3 8 24

24 1 3 4 3 5 3 5 9 1121 1234 2 7 9 7 11 6 11 33 1

25 4 3 1 U 2 1 4 6 1221 2232 8 6 3 1 5 2 9 16 6

26 13 12 8 a 16 15 16 11 2122 2331 67 52 25 25 105 90 116 49 66

21 17 15 13 17 14 14 15 13 7443 4433 7U 5U 05 83 91 70 E6

28 11 9 9 V 11 10 7 5 2342 3324 41 33 27 31 SD 40 1E 13 32

29 7 6 a 11 B 10 7 7 2333 1254 18 16 26 41 26 37 17 18 25

30 7 B 9 11 1D 8 4 7 3543 4113 20 26 30 49 35 21 B 20 26

3) 2 3 1 7 9 B 7 7 2723 0332 5 6 2 17 29 24 20 18 15

26.8

as as A5

12 15 16 2123 2276 29 33 19 49 b7 54 90 65 30

1“ 11 10 4010 2335 52 29 44 29 30 34 5D 35 38

l 10 9 2212 3216 44 23 15 22 14 19 3? 3H 26

U U 2 2 21 3U03 7 E 2 3 3 U D 5 4

B 6 4
’

6 1 4 10 18 24 15 1“ H

6 5 1 D 9 9 6 3 2 11 2 1 3D 23 5 13

7 6 6 7 4 9 7 4 b 15 14 17 16 27 13 16

13 6 ‘2 5 4 12 9 17 13 14 5 11 B 61) 64 41

9 7 6 7 9 7 6 9 6 17 25 19 29 17 16 H

10 2 4 1D 9 12 6 3 1 4 1U 34 30 52 3 19

11 2 4 4 7 S 5 b 3 4 9 17 11 6 H

l? 1 1 4 2 3 1 1 2 3 2 h 6 5 4

13 6 7 8 6 B 4 8 9 16 20 16 21 28 20

14 7 6 L 4 7 7 9 G 18 16 9 18 26 18

15 7 10 7 5 6 6 9 11 31 39 12 14 41 27

16 11 11 1E / 7 12 11 14 50 47 35 1} AU 51 44 /3 M

1/ 10 1D 10 9 11 9 1? 8 36 39 40 28 46 32 51 26 37

18 12 13 8 1D 8 11 8 9 54 69 21 35 24 47 23 27 38

19 10 1“ b 9 9 9 4 8 37 36 11 27 25 28 9 21 25

20 6 4 2 6 8 5 7 7 15 B 5 15 25 13 19 18 H

4 4 6 2 U 4 14 21 14 S 1 10 H

8 8 7 5 10 1? B 18 10 1? 3H 35 24

B 7 8 7 2 6 66 28 21 17 4 l 23

4 3 3 1 4 8 1001 2356 1 9 6 3 a 24 8

1 0 1 U 1 5 2110 2123 B B 2 1 2 13 5

26 14 12 8 6 14 14 15 11 5321 3113 83 DB 80 )6 101 44 6O

2/ 16 16 14 12 13 14 15 14 4215 2644 10“ 110 66 84 89 77 B3

28 11 10 U 10 11 9 5 4 5444 0112 50 37 4/ 27 13 B 30

29 6 7 6 10 8 fl 4 6 4334 2123 15 17 16 40 24 26 10 14 2D

30 / 7 9 12 11 I J 5 4545 3124 18 17 30 53 44 2d I 12 25

31 1 2 U 6 8 9 6 6 1414 2434 3 4 1 16 21 27 1h 14 13



Pafl

Table 9 - continued

"RR 1978

3 Km EKm am Am Am2

1 9 9 7 13 13 13 14 13 30.3 31 29 1B 61 69 67 76 64 52 55

2 11 10 12 9 9 9 11 9 26.7 44 34 52 30 32 33 50 31 3B 43

3 10 8 7 9 7 7 10 9 22.3 33 26 20 27 19 20 34 29 27 24

4 3 3 1 1 1 D 0 2 3.7 7 6 2 3 3 0 0 5 3 10

5 2 0 3 7 8 E 6 4 12.7 5 1 7 18 21 26 14 10 13 10

6 4 1 1 9 9 7 3 2 12.0 9 2 2 3O 29 17 6 5 13 14

7 5 6 6 7 9 7 4 6 16.7 13 14 15 18 31 19 9 14 17 U

a 5 2 4 4 13 10 16 12 22.0 12 5 10 8 64 34 115 57 38 29

9 7 E 7 9 7 6 9 7 20.0 17 24 19 33 17 15 30 20 22 33

10 2 4 10 9 13 7 4 2 17.0 5 9 38 30 65 17 8 4 22 19

11 2 3 4 7 5 6 6 4 12.3 4 7 10 20 11 14 15 B 11 13

12 2 0 4 2 3 1 2 2 5.3 4 1 E 4 6 3 4 5 4 10

13 7 0 fl 6 9 5 B 8 20.0 10 22 22 21 23 12 25 24 21 15

14 7 6 5 4 7 7 9 E 17.7 17 16 13 10 20 17 31 23 18 22

15 9 11 9 6 6 7 9 10 22.3 32 44 31 14 16 19 27 36 27 29

16 11 11 10 7 8 11 10 13 27.0’ 47 49 35 18 23 47 37 67 4D 35

17 10 11 11 B 12 11 12 9 28.0 35 42 41 26 54 46 53 27 41 42

18 11 12 8 11 9 11 B 9 26.3 50 58 21 45 31 46 26 27 38 38

19 10 9 6 1 9 9 4 B 21.7 34 33 14 34 33 32 9 22 26 24

20 6 4 4 6 8 5 7 7 15.7 16 9 8 15 26 12 20 19 16 1B

21 6 8 4 5 5 3 1 5 12.3 14 24 10 12 13 6 2 12 12 15

22 4 7 7 9 7 6 10 12 20.7 8 17 18 30 19 15 39 58 26 23

23 13 9 a 7 8 7 2 3 19.0 62 29 24 20 22 20 5 7 24 22

24 1 4 4 3 4 2 4 9 10.3 2 B 9 6 8 5 9 29 10 9

25 4 3 1 0 1 0 3 6 6.0 B 7 3 0 3 1 6 14 5 17

26 14 12 8 7 15 14 16 11 32.3 75 55 25 20 93 83 108 47 63 55

27 16 16 14 12 14 14 15 14 38.3 120 105 74 55 75 B4 90 74 85 K

28 11 10 0 9 11 10 6 4 23.0 45 36 26 32 48 34 15 10 31 4

29 6 7 8 10 B 9 6 6 20.0 16 17 21 40 25 31 14 16 23 26

30 7 8 9 12 10 7 4 6 21.0 19 21 30 51 40 20 8 16 26 20

31 2 2 D 6 8 E 7 6 13.0 4 5 1 16 25 26 17 16 14 18

26.0

3 Km 2 Km om Am Am2

x m a a I. 3 7 6 7 17.7 39 25 23 9 6 1? 1:. xv 19 29

2 9 8 4 5 6 6 8 13 19.7 32 23 B 13 15 16 21 65 24 2/

3 6 13 16 11 11 11 14 15 31.3 15 61 62 42 42 4/ 79 89 55 49

4 14 13 13 0 4 14 17 17 33.3 76 65 62 21 10 77 122 134 )1 62

5 14 13 0 4 5 5 9 8 22.0 78 62 23 10 11 12 27 24 31 41

6 6 0 4 5 7 4 4 5 16 21 10 13 18 1O 9 12 14 fl

7 4 0 2 3 4 1 5 6 B 1 4 6 10 3 12 14 7 B

B 3 3 3 2 4 6 5 5 6 7 6 4 9 14 13 11 9 10

9 3 I 5 S 3 3 2 4 7 19 13 13 6 6 5 9 10 9

1D 2 3 3 3 11 11 12 19 5 7 / 6 47 49 55 192 46 47

11 18 15 14 9 9 11 13 17 34.3 153 102 UK 27 20 63 70 55 73 7

12 16 0 10 9 6 9 B 2417 114 22 40 30 16 26 32 22 30 67

14 0 6 6 7 9 9 12 15 24.0 24 15 15 17 30 28 54 97 35 4

14 14 11 12 14 16 11 14 10 34.0 86 50 54 83 120 41 7B 39 69 57

15 11 9 10 9 9 0 6 6 22.7 47 29 40 25 30 25 16 15 29 36

16 H 6 6 6 3 2 6 6 14 3 24 14 14 15 6 5 15 15 14 15

17 4 4 6 4 5 4 3 B ‘ 12.7 B 10 15 10 11 9 6 23 12 17

1“ 11 12 9 6 4 10 8 8 22.7 43 55 27 15 9 36 2 22 29 27

19 4 10 13 10 13 13 15 11 1 29.7 10 36 68 34 67 63 93 47 52 44

20 14 11 9 9 5 9 7 B I 24.0 56 41 31 2 13 27 17 23 33 37

21 7 6 6 3 9 5 7 6 16.3 19 14 16 7 29 12 17 15 16 15

22 3 5 3 5 6 4 7 8 1 13.7 7 11 6 12 14 10 19 23 13 U

23 9 8 7 9 10 13 9 12 2a.] 31 23 18 29 37 63 33 51 36 40

24 14 14 14 12 11 13 B 13 I 33.0 32 77 75 52 44 65 26 63 61 .5

25 12 8 9 9 7 8 8 7 1 22.7 59 23 29 29 19 22 24 18 IE 36

26 11 11 11 7 7 B 9 G : 24.0 42 41 50 19 19 23 27 25 31 26

27 9 5 7 9 6 10 B 11 21.7 23 13 13 29 14 37 23 45 26 25

28 9 9 8 7 9 5 7 5 19.7 31 29 21 19 27 12 19 11 21 20

29 6 3 3 3 5 3 l 6 12.0 14 6 7 7 11 6 1B 11 1B

30 9 7 6 14 14 18 9 12 29.7 29 18 16 71 78 164 29 55 58 45

I
32.4



Part

Table 9 - continued

3 Kn On on An

1 11 19 13 5 3 7 4 7 3332 1422 42 24 24 11 7 19 14 19 m

2 9 a 4 4 7 4 9 12 2224 2422 32 24 9 14 17 15 27 55 24

3 4 12 13 11 11 11 14 15 2124 5444 15 411 49 419 511 49 34 as ‘511
4 13 14 17 7 5 14 17 17 3432 1473 44 71 54 19 12 73 1:42 139 71

5 14 14 a 5 5 4 9 9 3543 11332 713 71 24 11 13 15 32 313 35

4 4 a 5 5 7 5 5 4 2433 4122 14 22 11 12 211 13 12 15 15

7 4 1 2 4 5 2 4 7 2233 1213 a 2 4 e 13 5 15 1a 9

4 3 4 3 3 5 4 4 5 3212 1233 7 9 7 4 11 15 14 13 11

9 4 a 4 4 4 4 3 5 33112 3124 9 22 14 14 v 9 7 13 12

1n 2 4 3 4 12 12 12 211 3313 3231 5 a 7 a 55 411 411 2135 51

11 19 14 15 9 9 14 14 12 43133 3222 1199 117 92 32 32 no 112 413 54

12 17 7 11 9 7 9 9 7 3221 11242 121 211 47 21 211 23 33 2a 4a

11 B 6 6 7 9 9 12 1S 4142 3422 24 15 16 1? 3H 33 56 95 36

14 14 121314 1711 1311 3452 4343 44 57 41 35 145 49 41 41 73

15 11 9 11 9 9 13 7 4 2333 1441 51) 29 43 29 3o 24 1a 14 3o

14 a 4 4 4 4 4 7 4 2132 2132 22 14 14 14 13 e 17 15 14

17 4 4 7 5 5 5 3 9 3232 2323 a 9 13 11 13 12 7 2a 13

113 m 11 9 7 5 11 9 9 3332 3222 311 44 27 17 12 43 29 29 311

19 5 1H 14 10 13 13 15 12 2222 2221 13 37 72 35 66 70 75 51 55

20 14 11 9 9 7 9 7 9 2432 2333 31 45 32 313 17 32 1s 27 35

21 11 4 7 4 9 4 7 7 2133 4132 22 14 20 9 33 14 17 19 19

27 3 5 4 4 7 4 s a 3222 11123 4 12 9 14 1s 14 22 25 15

23 9 7 7 9 12 14 1o 12 3223 2323 29 211 19 32 51 74 37 55 411

24 15 14 13 12 11 13 9 12 4322 1512 72 79 70 51 47 6? 27 60 62

25 11 B 7 7 B E B B 1321 2233 4? 22 31 27 22 26 21 25 23

24 111 111 11 a 11 11 11 9 2242 1332 37 34 5a 22 24 25 25 2a 31

27 13 4 7 9 7 1a a 11 31133 2425 24 14 211 31 17 37 2 47 27

28 9 9 E 8 7 6 7 5 4443 1332 2G 32 24 21 29 16 2D 12 23

29 5 3 4 4 5 4 a 4 31:12 1133 13 7 1n 5 12 3 22 14 12

31) 9 7 7 14 14 19 111 13 3243 3213 27 211 19 94 11.14 192 34 43 49

34.8

as us As

1 10 8 8 3 2 7 6 7 3J4? 2130 36 24 21 7 4 18 16 1E 18

2 9 I 4 5 5 I 6 14 21 3214 31 2“ B 12 16 [B 16 74 24

3 A 13 1? 1U 1U 11 14 1h 32 4345 15 61 56
"

34 44 73 89 5

4 14 12 13 B 4 14 16 1/ hhll 1247 85 hV 66 23 9 HS 111 [29 '/

b 14 1? 7 4 4 4 8 7 5221 79 b4 2“ 9 10 10 2 19 29

L 7 8 4 6 b 3 3 4 1311 17 21 10 1h 16 7 7 1D 13

7 6 U 1 2 3 D 4 5 1132 I 1 J 4 / 1 H 11 S

8 2 3 2 1 3 b 4 4 2191 5 5 4 3 7 13 10 8 7

9 3 6 5 5 2 1 1 3 2313 6 16 11 11 4 J 2 6 I

1“ Z4 3 1 2 10 10 11 19 3312 5 7 6 4 39 39 SD 179 4

11 14 1h 14 H 8 11 1? 11 3J31 11/ BU 74 23 24 46 50 h“ 60

12 14 13 9 9 5 11 9 19 21144 11111 25 43 32 13 25 42 2:5 .1/
IJ a L 6 6 9 B 1? 15 1393 25 15 15 16 EU 23 52 100 35

14 15 11 11 14 15 11:1 15 1 2243 1111 44 4/ m) 94 .14 95 34 45

1:. 11 9 10 9 9 B
,,

. ,

14 U 6 6 A

17 4 S 5 4

1H 11 13 9 5

19 4 1m 16 7

2H 15 10 V a

21 4 4 5 2

22 J 4 2 4

2i ? 9 7 8

2’1 14 14 14 1.2

Eh 1J fl 9 9

2A 11 ll 11 7

2’ 9 5 / B

2“ V V 7 L

2? 6 2 2 2

311 9 4 5 17



Pam

Tabla 9 — Cantinued

nay

3 Kn on on An

1 a 12 14 14 19 11 16 72 2523 3223 22 56 74 77 179 4B 114 315 113

2 19 14 20 18 17 12 9 12 4152 2411 185 ES 214 147 141 57 33 53 114

3 12 14 15 15 16 16 15 17 2524 3144 52 77 98 99 108 110 87 132 95

4 17 20 2U 18 17 11 11 6 5535 2342 133 222 233 157 131 43 48 14 173

5 3 3 3 4 4 4 d 10 1232 2245 7 7 7 B 7 1D 21 36 13

6 4 2 5 4 4 4 4 l 3132 3432 10 5 11 9 [U B 9 20 10

7 0 6 5 6 4 6 B 7 2522 3334 21 15 12 15 1D 16 24 19 17

a 5 4 4 9 9 11 11 1D 1221 1332 11 a 11) 27 21 42 43 4o 23

9 14 14 21 17 1a 1a 13 10 23:14 3632 73 75 247 144 148 119 68' 4a 114

1a 3 4 2 3 s 3 17 13 2221 4433 6 7 5 3 13 1, 3‘2 12 1/

11 11 15 13 9 B U 9 9 3443 3222 43 103 66 31 23 24 31 17 M

12 11 9 ID 8 10 8 10 9 5622 3232 45 33 34 25 36 21 34 29 32

13 11 5 4 4 B 5 4 E 3342 3223 49 13 10 9 23 12 10 24 19

14 8 6 5 6 5 9 9 8 3323 3332 22 15 12 16 11 22 29 22 19

15 4 1 2 E 6 6 6 7 2333 2233 1D I 5 22 14 16 14 1} K

16 5 5 3 4 7 B 6 6 2322 2232 12 11 7 B 13 21 14 14 L

17 4 8 B 5 5 4 6 B 2234 3343 10 24 22 12 11 B 16 25 16

18 4 7 3 5 5 7 4 1 2341 2412 1D 17 6 13 12 18 1d 2 1

19 2 2 4 7 6 3 2 4 1133 2222 5 4 E 20 14 6 4 8 9

20 4 4 6 5 4 7 9 5 3151 3333 B 9 15 12 9 1B 32 11 H

21 7 10 9 6 8 7 15 15 2222 3313 20 37 22 16 23 20 93 95 H

22 11 9 9 8 9 10 10 10 3432 2234 49 28 27 24 28 4D 39 34 34

23 B 9 9 B 6 11 12 14 2424 3342 25 31 27 23 16 44 54 I6 37

24 11 9 12 12 11 9 B 10 4243 3233 50 32 56 54 42 27 22 37 4O

25 10 8 E 5 B 5 5 7 2332 4132 35 25 24 11 21 13 12 29 21

26 B S 5 7 6 5 5 4 5334 2233 26 13 13 1B 14 11 11 8 U

27 3 4 6 4 4 3 3 5 4242 3423 7 1D 16 9 B 6 6 12 9

26 4 4 5 7 7 6 7 5 3343 2322 10 B 13 19 19 16 19 12 15

29 4 3 4 4 6 4 1D 9 3342 4230 B 7 8 9 15 10 36 30 15

3D 13 9 11 7 7 7 B 7 2353 2211 70 31 41 17 19 19 24 17 2H

31 11 11 B 7 H 5 5 4 3632 2231 41 44 21 20 22 11 12 E 22

35.8

An 1978

3 Ks 0’s us As

1 7 11 12 12 20 9 15 22 4553 4333 17 45 53 59 204 31 U} 313 “H

2 17 14 17 17 15 12 9 13 6223 2322 134 73 139 136 92 54 33 66 9

3 11 12 14 15 15 13 14 15 3112 U355 44 60 72 101 97 69 B1 96 )8

4 17 19 18 17 14 9 10 5 4515 4212 131 150 154 132 DD 32 39 11 95

5 4 3 U D 1 D 4 11 3211 0123 10 6 1 1 2 1 8 44 9

6 4 2 4 2 1 1 D 6 3212 2311 8 4 U 4 2 2 1 15 6

7 7 4 3 3 1 4 6 4 3213 2113 17 B 7 7 3 8 14 8 9

B 4 3 3 7 B 9 9 9 3213 2332 9 7 I 19 24 31 31 30 20

9 13 12 19 18 16 15 13 9 1242 2752 61 58 183 149 116 94 63 33 95

10 2 4 D D 4 2 7 12 3111 6314 5 9 1 1 9 4 20 53 13

11 10 15 12 8 7 8 E 10 5234 2126 39 90 60 26 19 24 26 37 4D

12 10 9 10 7 E 6 11 7 7351 4334 39 32 36 18 26 16 44 18 29

13 13 4 1 2 4 4 1 7 6222 3214 64 9 3 5 9 B 3 19 15

14 7 5 4 4 3 5 B 6 4552 5454 18 13 10 1D 6 11 25 16 w

15 6 D U 6 3 3 3 2 5112 3132 16 1 1 14 7 6 6 5 7

16 4 3 1 1 4 5 4 3 3103 2231 9 7 2 2 8 11 9 7 7

17 3 6 7 3 3 2 4 B 1542 5333 6 15 17 7 6 5 a 24 1

13 4 6 U 3 2 6 1 0 2311 302D 9 16 1 6 5 15 2 0 7

19 1 1 2 4 3 D 0 1 2222 1112 3 2 4 1O 6 1 1 2 4

2D 2 2 4 2 fl 4 9 4 3213 1234 4 5 10 4 1 B 33 9 9

21 7 10 7 4 5 4 15 17 2221 2224 18 36 18 B 11 a BB 131 4D

22 11 9 E 7 B 10 12 12 4521 2446 43 26 22 17 21 35 51 53 34

23 G 9 B B 7 B 9 13 5753 4234 25 32 24 22 17 22 32 65 3D

24 13 10 12 11 10 8 5 12 4251 2115 63 34 6D 42 37 21 12 56 41

25 13 B 6 3 6 3 4 9 4324 2312 63 24 15 6 16 7 ID 31 22

26 E 4 5 7 5 3 5 1 5234 4211 26 10 13 17 12 7 12 3 13

27 4 3 6 2 u 1 1 B 6352 1227 B 7 15 4 1 3 3 24 6

2B 4 J 2 B 5 5 a 3 4114 4314 10 6 5 21 12 11 21 7 12

29 5 1 D 2 4 2 B 8 4213 5221 11 2 1 4 9 4 22 26 1D

30 14 1D 11 6 6 5 5 4 5441 5322 E4 39 42 14 16 12 11 1D 29

31 9 10 7 3 5 1 1 1 4421 2221 32 34 18 7 13 2 3 3 H

29.5



Pan
-

‘

Table 9 - fiontinued

W1
3 Km 2 Km am Am Am2

1 7 12 13 13 20 10 15 22 37.3 20 51 63 6B 201 39 100 314 10} 109

2 1H 14 19 17 16 12 9 12 39.0
.

159 79 177 14? 116 56 33 59 103 11

J 11 13 14 15 15 15 14 16 3/./ 4B 69 85 100 103 89 04 114 86 102

4 1/ PH 19 17 16 10 11 5 38.3 132 201 194 144 1“: 37 43 13 109 H“

5 4 2 2 2 1 6 10 10.] 9 7 4 4 5 A 15 4D 11 20

6 4 2 4 5 A 2 2 I 9.0 9 4 9 7 6 5 5 17 S U

/ 7 b 4 b 3 b 7 5 13.7 19 11 10 11 7 1? 19 13 13 12

B 4 1 4 H U 10 1d 10 19.0 10 / 9 21 26 J7 3/ AS 23 46

9 13 11 2U 17 17 16 13 10 39.7 67 67 215 144 132 107 66 36 105 62

10 P 4 1 2 5 2 d 12 11.0 5 9 J 4 11 5 26 SB 15 43

11 11 15 13 9 H E 9 9 27.3 41 96 63 28 21 24 2E 33 42 35

12 11 9 10 8 9 7 10 E 24.0 42 33 35 21 31 18 39 24 30 27

13 12 5 3 5 6 4 3 0 14.! 57 11 7 7 16 10 6 21 17 19

14 7 6 5 5 4 6 9 7 14.3 20 14 11 13 9 16 27 19 16 H

15 S 1 1 I 5 3 4 b 11.0 13 2 3 1B 11 11 10 11 10 1

16 5 4 2 2 5 6 5 4 11.0 11 9 5 5 13 16 11 10 10 H

17 4 7 7 4 4 3 5 H 14.0 H 19 19 9 9 7 12 24 13 12

1B 4 / 1 4 4 7 3 D 10.0 9 1/ 3 9 H 17 6 1 9 9

19 2 1 3 6 4 1 1 2 6.7 4 3 6 15 10 3 2 5 6 7

20 3 3 5 4 2 5 9 4 11.7 6 7 12 B S 13 33 10 11 13

21 7 10 7 5 7 6 15 16 24.3 19 37 20 12 17 14 91 113 40 31

2? 11 9 8 8 H 10 11 11 25.3 46 27 24 21 25 37 45 44 34 39

26 B 9 E B 6 9 11 14 24.3 25 32 25 23 16 36 43 /1 14 1k

24 1/ 9 12 11 10 8 7 11 26.7 56 33 58 40 40 24 17 46 4D 37

25 11 E 7 4 7 4 Sr 9 1G.J 49 25 19 B 19 10 11 30 21 21

26 8 5 5 7 5 4 5 2 13.7 26 11 13 10 13 9 12 5 15 13

27 4 4 6 3 2 2 2 7 10.0 0 6 15 6 4 5 4 18 9 10

20 4 3 4 7 6 6 7 4 13.7 10 7 9 20 15 14 20 9 13 10

29 4 2 2 3 5 3 9 9 12.3 10 4 4 7 12 7 29 28 13 21

30 14 10 11 6 7 6 l 6 22.3 77 35 42 16 17 16 17 14 29 26

31 10 10 7 6 7 3 4 3 16.7 37 39 19 14 18 7 8 6 19 H

32.6

JUNE

3 Km 2 Km am

1 3 7 I 6 1 5 4 11 14.7 6 19 18 16 3 12 9

2 6 7 11 19 17 17 18 13 35.7 14 17 42 164 132 134 159
3 17 15 11 11 7 7 12 6 20.7 131 96 50 41 19 17 53
4 9 7 5 7 11 7 10 14 23.3 32 20 11 19 46 20 40

5 15 16 13 10 7 7 9 9 20.3 100 109 65 34 18 17 25

6 7 4 6 0 5 4 5 7 15.3 10 9 14 26 11 8 1

7 6 6 9 6 4 b 9 B 18.3 16 24 2} 15 9 12 29
E 10 12 7 2 5 I 6 1 15.7 30 52 17 5 11 18 7

9 2 5 4 1 2 1 2 3 6.7 4 13 9 3 5 3 5

10 S 4 12 11 B 10 B 15 24.3 11 B 55 49 24 38 26

11 12 11 13 11 5 3 2 3 20.0 52 50 65 45 13 7 4

1? 2 5 2 8 B 7 8 3 14.3 5 12 5 25 25 19 22
13 4 4 2 7 7 5 2 3 11.3 B 9 5 10 17 11 4

14 1 I1 2 3 2 4 5 4 0.0 3 6 5 6 5 9 13

15 5 6 S 7 5 4 J 2 13.3 11 15 23 19 12 10 6

16 2 4 2 4 5 3 5 6 10.3 4 9 5 10 12 7 13

17 7 7 7 E 5 4 6 5 16.3 19 19 19 23 12 10 16
IE 7 5 7 7 B 7 7 5 17.7 10 12 19 19 25 10 17

19 8 8 9 9 7 9 9 11 23.0 23 22 28 27 17 25 27

20 9 B 7 7 5 4 5 8 17.7 33 23 16 20 12 10 13

21 10 13 11 9 10 12 11 10 29.7 34 64 41 28 36 54 45

2? 10 9 E B B 7 8 7 21.7 37 10 24 26 26 20 22

23 9 I 8 1D 6 E 11 10 23.0 32 10 24 19 16 23 41

24 12 11 10 8 10 6 7 6 24.0 53 48 39 24 37 15 18

25 6 7 11 10 7 9 11 10 23.7 15 18 43 39 20 33 44

26 11 14 15 12 9 11 12 12 32.0 41 B1 B9 S3 33 44 57

27 11 11 9 6 7 5 9 6 21.3 47 42 30 14 19 13 27

20 6 B 6 B B E 5 6 18.3 15 24 16 21 22 21 H

29 3 4 6 9 7 B 9 19 21.7 6 10 16 29 20 25 2B

30 14 11 13 11 10 7 10 4 26.7 56 45 70 42 36 19 40



Par!

Table 9 - continued

JUNE 1976

3 Kn an an An

1 3 7 7 7 2 6 5 12 2323 3213 7 2O 20 2D 5 16 13 59 20

2 7 8 11 20 18 1E 17 14 2313 3313 19 21 50 205 168 152 179 82 109

3 17 16 13 11 8 B 12 7 4344 2322 125 107 62 SD 23 22 53 1B 58

4 7 6 6 9 12 8 11 14 3112 1342 SH 16 14 21 55 24 41 B5 36

5 16 17 12 9 B B 9 9 4742 3332 107 122 52 30 23 23 31 25 52

6 7 4 6 9 6 4 4 B 3341 2243 20 1D 15 29 14 1D 10 21 16

7 6 B B 5 6 6 V 9 3313 4322 15 23 25 13 14 15 29 31 2

8 7 12 6 4 7 7 3 1 2633 3422 31 56 14 E 17 17 7 3 H

9 2 5 4 3 4 3 4 4 1322 3332 5 11 10 6 8 6 7 1D 9

10 6 4 14 12 9 11 9 15 1235 2222 14 10 71 SE 29 41 26 77 K

11 12 11 13 11 6 4 3 4 2134 2342 S4 48 6E 46 16 10 7 B M

12 3 5 3 9 9 6 fl 4 2122 2342 6 13 7 3D 3D 26 25 10 H

13 4 4 3 B 8 5 3 4 2222 3221 9 7 7 23 22 13 7 9 M

14 2 3 3 4 4 4 6 6 2322 2311 4 7 6 H 8 7 14 14 V

15 5 S E 6 6 5 4 3 3243 3222 12 13 25 22 16 11 9 7 14

16 3 4 2 5 6 4 7 E 1223 3322 7 10 5 12 15 10 17 22 H

17 a B B 7 6 6 7 7 3233 2422 23 22 22 27 15 14 17 1B 20

13 7 5 B D 7 B B 7 2122 2332 20 12 22 21 31 26 24 1B 22

19 9 fl 7 B 7 7 7 11 3343 3232 29 21 33 26 2D 27 33 48 3D

20 7 8 B 9 6 6 7 B 2424 2332 28 22 21 27 15 14 20 22 2

21 9 14 11 9 11 12 12 10 2642 3232 31 73 4B 32 46 58 51 34 47

22 9 9 9 9 9 G 6 7 1123 2451 32 27 27 29 29 24 25 17 26

23 1D 7 7 11 a a 10 1D 3232 2353 34 2D 3D 46 21 25 4D 37 M

24 12 1? 10 9 10 8 8 7 4333 3332 53 51 4D 29 36 21 21 20 34

25 6 6 12 12 B 11 12 11 2233 2542 16 16 55 52 26 42 53 47 3B

26 12 14 15 12 10 12 12 13 3121 4224 54 77 102 52 39 53 $6 61 62

27 11 11 9 7 7 6 7 7 6432 2432 47 5D 33 19 2O 16 27 20 27

23 7 9 7 9 7 7 7 7 2621 1122 18 31 20 27 3U 3U 17 19 24

2V 3 5 7 1D 7 10 1D 20 1233 1321 7 11 17 34 27 38 35 214 48

30 14 11 14 11 11 a 11 4 3553 3554 B6 48 73 4e 4) 26 43 9 4B

32.0

JUNE 1978

3 Ks as us As

1 2 7 6 5 D 4 2 7 2432 1233 5 18 16 11 1 8 5 31 12

2 4 5 10 17 15 16 17 11 1111 1043 8 12 34 123 76 115 141 46 H

3 17 14 1“ 7 6 5 12 5 3452 1121 130 84 38 32 14 11 52 12 48

4 10 B 4 6 10 6 1D 13 4724 2214 34 24 9 16 37 15 37 61 fl

5 1b 15 14 In 6 5 7 9 3262 3223 93 97 78 39 14 11 1B 27 47

4 6 4 5 a 4 3 5 7 4414 3554 15 7 12 23 7 6 1? 1? 1:

7 7 B 9 6 2 4 7 7 3325 3323 17 25 2 16 5 10 19 20 19

E 11 11 / D 2 7 3 1 6341 2312 45 49 19 1 5 19 6 2 15

7 1 6 4 u 1 D U 1 2431 1011 3 14 1 1 2 D 1 3 l

1“ 4 3 10 10 7 10 8 14 1412 3015 E 6 39 40 19 36 26 80 32

11 11 12 13 11 4 2 a 3 4321 6211 50 51 61 44 7 4 1 6 29

12 2 4 1 7 7 5 7 2 2215 5332 4 1D 3 19 20 16 17 4 12

13 4 4 2 6 5 4 1 1 2121 1222 U 9 4 14 1" 8 2 3 8

14 0 2 2 1 1 4 5 1 1323 0342 1 5 3 2 V 12 3 L

15 4 7 7 7 4 4 2 U 2551 1221 9 17 2“ 17 9 8 4 1 1

14 D 3 2 4 4 2 4 4 1333 42113 1 7 5 9 B 4 9 11) 7

17 6 6 6 7 4 3 5 4 2333 3031 14 16 15 17 9 6 12 5 12

18 6 5 6 7 7 5 4 4 2141 3132 15 11 16 17 19 11 9 B 13

17 7 5 D 9 6 8 B 11 2524 3313 15 22 23 27 14 23 21 42 A4

20 1O 8 6 6 4 3 3 8 5401 3322 38 24 15 14 9 6 7 23 U

21 1D 12 10 8 E 11 1U 10 4422 1214 37 56 35 24 26 49 39 3? 3B

22 11 1D B B E 6 7 7 3131 2233 42 34 21 24 22 16 1? 17 A

23 7 6 7 9 4 8 11 11 5262 1237 31 15 19 33 10 21 41 44 27

24 12 11 ID 7 10 4 6 B 4522 2225 53 45 37 20 37 10 15 22 30

25 5 7 7 H 5 3 1D 9 1211 1254 13 20 32 26 13 24 34 32 24

26 9 14 14 12 9 10 12 12 4444 3142 2/ 85 76 53 28 36 55 59 53

21 11 10 7 4 7 4 7 4 5242 4240 43 35 2} 9 17 V 38 9 23

2X 5 6 5 7 6 7 3 4 2411 1122 11 16 13 16 14 17 6 V 13

2? 2 4 5 5 5 7 19 3223 2236 4 9 13 25 13 13 20 136 .E

3“ 14 11 13 1n 8 5 1D 3 6433 4453 B5 42 66 35 25 13 38 6 39



Table 9 — continued

JULY 1772

3 Kn on on An

1 4 4 4 7 7 5 2 3 3122 4333 14 3 1o 20 17 12 5 7 u

2 5 2 7 7 5 4 4 3 2223 2213 12 5 1s 17 12 15 a 4 u

3 3 3 a 7 7 4 4 14 2222 1232 4 4 23 2o 17 a 14 71 2

4 17 11 13 13 15 19 1a 15 3442 4212 123 42 43 41 147 155 3a 74 73

5 13 1a 1a 14 12 7 7 a 2774 4131 42 14m 147 7a 57 3a 32 22 77

4 7 7 12 4 7 1n n 4 2353 3322 1a 1a 54 14 23 34 23 14 24

7 a 4 a 1n 7 e 7 4 2323 2311 25 14 22 3e 27 24 32 14 25

u 4 a 7 4 7 12 7 7 4322 3111 14 21 17 14 32 54 27 1s 25

7 a 3 4 5 7 7 7 4 2153 1223 22 7 1a 11 17 3o 20 14 14

1n 5 a 1n n a 4 7 a 1325 2232 13 21 3a 21 22 14 17 21 2

11 4 5 5 1n 4 3 2 4 1334 3234 14 11 12 34 1a 7 5 7 u

12 2 2 1 2 3 7 5 7 4222 2323 4 4 3 5 6 18 13 17 9

13 1D 7 13 a 1n 3 4 13 2232 3324 34 33 42 23 4a 24 14 41 34

14 151 14 12 16 15 13 13 1D 5315 3532 76 79 52 1174 74 £11 63 36 73

15 10 ‘7 A 4 2 2 4 4 1442 3323 33 31 16 E S 4 9 9 15

16 ‘7 3 1 4 6 4 4 5 4234 1112 27 6 3 E 14 11] B 12 11

17 5 4 3 fl 3 4 6 5 2131! 3132 12 8 b 22 7 8 14 13 11

1a 4 a 3 7 7 12 7 15 1103 2424 15 24 7 17 32 52 32 27 33

17 a 10 12 s a 4 4 4 3442 3133 21 4a 55 21 25 15 3 7 24

20 4 6 7 4 4 4 4 4 2241 3233 1|] 14 17 10 E 9 7 9 11

21 5 4 7 7 6 5 5 5 3452 11 10 17 1B 14 13 12 13 14

22 4 a 7 5 4 4 4 7 3533 14 23 17 12 7 1a 15 1a 15

23 4 a 4 4 2 5 3 3 3433 14 25 14 u 4 13 24 21 u

24 4 3 4 4 5 4 6 7 2322 10 6 5’ 9 11 5' 15 17 11

25 4 4 3 4 4 5 a a 3231 . 1s 15 7 1n 14 13 25 24 u

26 5 4 4 4 5 5 6 6 2333 12 1D 3 1D 12 11 14 15 12

2/ 3 D 1 6 6 1 3 6 2133 6 1 3 15 15 3 7 15 8

25 5 7 7 u 5 2 1 1 4431 13 1a 27 24 13 4 3 2 u

29 1 2 4 4 4 4 4 5 2323 2 4 11'! 1|] 8 8 10 13 8

JD 5 3 1 3 3 3 2 1 2323 12 6 3 i 7 7 :1 2 6

31 U D 1 2 2 2 2 U 22:33 1 1 2' 4 4 5 ’1 fl 3

22.1

.1111 Y

3 Ks as A5

1 J 2 2 S 4 J l) 0 7 5 S 12 11) / D 1 6

2 4 2 4 4 2 2 1 4 4 1!] 4 10 9' ’1 4 3 £1 7
3 4 3 5 ’1 4 2 S 11 1221 1424 B 6 12 111 E 4 11 4|} 1.1
’1 15 10 13 1“ 1." 17 ‘l 16 6-531 2213 93 411 67 34 98 137 32 10/1 76

5 1.2 1/ 171.5 11 8 B 5 5615 3121 51 134 132 6'7 44 24 26 11 62

6 5 6 1|) 4 4 ‘7 7 4 12 15 36 '7 7 .51 1‘7 '7 112

'l 9 6 7 D [1 8 1D 5 3U 15: 18 24 21 21 34 1:! 22
a u 7 4 4 4 11 7 4 23 17 14 3 1s 42 1a 14 n
7 a 3 4 3 3 4 3 3 21 7 a 7 7 14 7 7 10

1|] 4 (1 E 5 1S 2 3 5 9 16 2.1 11 14 5 I 12 12

11 S .1 2 7 2 IJ L) 1 13 7 5 1‘? 5 1 I) .5 7

12' U (J [J 2 2 2 1 3 1 1 1 f: 5 5 3 7 ’1

1.5 13 '7 11 7 6 4 4 ‘7 26 3|] 441 1/ 115 '7 ‘7 3|) 2.1
14 14 13’ 3‘ 15 12‘ 1? 12 8 EU 60 31 87 58 .‘11 53 23 55

15 9 ‘l 5 U U D 1 1 24 31) 11 1 1 1 2 .5 9

14 11 3 I) l) 1 4 2 2 42 6 1 1 3 G 4 5 ‘7

17 b 2 2 5 1 1 3 1 12 5 4 11 3 2' 7 3 6

1|) 6 7 .1 5 fl ‘7 11 1'2 15 18 7 11 21 31 26 12‘} 24

15’ 9 11 11 6 4 4 1 3 30 42 43 111 B U 3 6 1‘/

211 .1 4 I .1 11 1 1 4 I ‘7 1/ .5 1 2 1 11 7

21 5 5 4 4 3 1 1 1 13 11 ‘i B 6 2 2 .1 7

27 5 a 7 3 1 2 5 a 12 23 17 7 2 5 11 22 n

:3 3 7 5 2 a 1 u n 7 17 12 4 1 3 25 21 12

24 4 1 3 2 2 4 4 7 14 3 4 4 4 7 10 17 a

.25 b 5 2 4 4 4 B ‘7 14 12 S B B B 25 .29 14

'26 4 4 3 2 2 2 3 4 11) l! I 4 4 4 é ‘7 I

2/ 3 D (J 4 P 0 1 6 6 1 1 7 4 [I I 14 5

'21? 4 /' 13 5 .1 1 D 0 1D 17 21 13 6 2 I) n ‘7

29' LI 1 2 4 3 2 1 E: 1 2 ’- 11] 7 ’1 2 11 S

50 4 1 U l) I] 1] U U 3211 1110 10 .1 1 1 1 1 1 1] 2

31 U U D 0 U U H U [JULIO (1011 [I U U D U 0 1 1 fl

5



Fart

T111311: 9 - continued

JULY 1?78

3Km EKm om Am Amz

1 5 3 3 4 4 4 1 2 10.0 11 7 7 14 14 7 3 4 7 u

2 s 2 4 5 4 4 2 3 10.3 11 4 14 14 0 7 5 7 7 7

3 3 3 7 6 5 3 5 12 14.7 7 6 17 15 12 6 13 59 17 27

4 16 11 13 11 17 17 10 15 36.7 103 41 65 48 133 146 35 100 B5 75

5 1? 18 18 14 12 9 9 7 33.0 57 147 150 73 b1 2 2? 17 69 64

L 6 7 11 5 7 7 9 5 19.3 15 17 46 12 18 33 21 13 22 25

I 7 6 I 9 E B 9 6 20.7 27 16 20 31 25 22 53 14 21

fl 7 7 7 h 9 11 a 6 17.7 19 ?U 13 11 23 49 22 16 22 2U

9 E 3 4 4 5 E 6 5 14.3 21 7 9 9 12 22 14 11 13 13

10 5 7 7 4 7 4 5 7 14.7 11 1e 31 14 1a 7 12 17 17 14

11 4 4 4 7 3 2 1 3 10.7 14 7 0 27 7 4 2 4 10 7

12 1 1 1 2 3 5 4 5 7.3 2 3 2 5 6 11 B 12 6 13

13 9 V 12 7 7 7 5 11 23.0 30 31 52 20 29 17 11 46 ?V 35

14 1s 14 11 1s 14 12 12 7 33.7 as 47 42 74 74 54 50 27 44 43

1h 9 7 5 2 1 1 3 3 11." 31 31 13 4 3 2 6 6 12 23

14 10 3 1 2 4 4 3 4 10.3 35 4 2 4 a 7 4 7 10 7

17 5 3 2 7 2 2 4 4 7.7 12 4 5 17 s 5 10 a 7 10

1“ 6 8 3 6 9 11 V 14 22.0 15 21 7 14 27 2 29 73 29 W

17 a 11 11 7 7 5 2 3 10.0 25 41 47 1a 17 12 5 7 22 24

20 4 5 7 4 2 2 3 4 10.4 0 11 17 a 4 5 4 a a 10

21 5 4 5 5 4 3 3 4 11.0 12 1o 13 13 10 7 7 a 10 1

22 6 B 7 4 3 3 5 7 14.3 14 23 18 10 6 / 13 20 14 H

23 5 0 4 3 1 4 a a 14.3 12 22 14 4 3 0 25 21 14 12

24 5 2 3 4 3 4 5 7 10.7 12 s 7 7 7 7 12 17 10 1

25 6 6 3 4 5 4 0 B 14.7 15 14 6 9 11 10 25 26 15 12

24 5 4 3 3 4 3 4 5 10.3 11 7 7 7 0 7 10 12 7 u

27 3 U 1 5 4 1 2 6 /.5 6 1 2 12 10 2 4 15 7 10

28 5 7 9 7 4 1 1 D 11.0 11 19 Z4 18 10 3 2 1 11 9

27 1 1 3 4 4 3 3 5 0.0 2 3 7 10 a 4 4 12 7 4

3H 5 2 1 2 2 2 1 U 5.0 11 5 2 4 4 4 3 1 4 4

31 D D D 1 1 1 1 D 1.3 1 1 1 2 2 2 3 1 2 3

17.0

17

3Km ZKm um Am Am2

1 2 3 2 4 2 1 3 4 7.0 4 7 5 7 5 3 7 a 4 4

2 2 1 0 0 1 2 4 5 5.0 4 2 1 1 2 s 7 13 s s

3 5 7 6 B 8 7 9 10 20.7 13 19 16 26 26 31 27 '7 24 2

4 11 14 7 13 10 B B 5 26. 45 EU 23 65 37 24 26 12 4d 35

S 6 9 11 10 10 G 11 10 25.0 14 29 4? 3H 36 21 42 35 33 3D

6 7 10 12 5 7 E 6 6 21.0 20 39 53 13 32 22 15 15 26 25

7 a 4 4 4 4 3 s 5 12.3 24 a 10 7 0 4 13 13 11 L

H 4 3 4 5 4 6 3 2 11.0 10 7 7 12 14 16 7 4 10 10

7 3 5 4 4 z 1 3 3 7.0 4 11 10 14 5 3 7 7 0
7

1n 3 4 4 4 5 5 4 7 12.0 4 a 10 10 13 13 0 17 11 10

11 7 5 4 E 8 1H 6 3 16.0 17 11 10 13 21 39 16 7 17 T

12 5 10 13 13 7 0 7 a 24.3 12 34 47 47 32 25 17 25 35 27

13 B 7 7 11 10 7 6 B 21.3 24 17 19 41 38 19 16 22 25 22

14 7 7 4 5 4 4 4 2 12.3 10 10 10 11 0 7 0 4 11 n

15 3 o 1 1 4 4 4 2 4 . 3 4 o :1 3 1a 8 a 4 5 5

14 0 1 0 3 3 4 4 4 7.7 1 2 0 4 4 7 14 15 7 a

17 4 1 2 7 7 7 4 7 15.0 0 3 4 30 32 17 15 17 14 1s

15 7 4 4 4 a 7 14 13 22.3 33 15 7 10 24 2a 54 45 34 20

17 11 1 7 a 7 5 4 3 14.7 43 3 20 21 27 11 7 7 17 23

20 2 3 1 1 1 2 3 2 5.0 4 4 2 3 3 4 7 4 4 7

21 3 2 1 2 2 4 4 7 9.0 6 5 2 4 5 7 V 31 7 B

22 7 4 3 1 4 1 1 2 0.3 20 1s 7 3 7 3 3 s a 7

23 1 3 2 2 2 2 4 4 4.7 3 4 5 5 5 5 10 7 4 7

24 s 4 4 4 3 3 1 2 0.7 13 0 0 a 7 7 3 4 7 7

20 4 2 4 a a 7 4 4 15.0 7 5 14 25 21 10 15 10 15 u

24 3 3 1 1 1 2 4 1 5.3 7 7 ,3 3 3 5 7 3 5 u

27 11 7 7 10 12 11 11 12 20.3 44 33 31 4o 40 45 45 54 44 47

29 11 17 22 21 20 14 12 13 44.0 50 131 273 242 235 105 52 43 147 105

27 15 13 14 13 14 10 7 a 32.7 77 47 104 4a 77 34 2a 24 43 47

30 11 7 7 11 12 11 14 12 27.7 43 2a 27 50 51 44 a4 55 4a 4a

31 14 9 12 12 13 1s 11 a 31.3 77 32 54 57 42 7a 43 22

:2 4

52



Pan

Tabla 3 A Continued

3Kn on An

1 2 4 2 4 4 2 4 4 5 a s 111 1a 5 111 1n 1;

2 1 1 1 1 2‘ 4 b 6 3 3 3 2 t: B 12 151 6

J 6 G I 7 V10 V10 14 23 17 .31 3'). 15/ JD .57 29

11 111:1 '7'14 11 9 9 6 4E] 99 30 73 411 SD 28 1b 45

S 7 71211 11 E1010 17 2'? 59 45 41 2! ’11) ’10 37

6 1111112 6 <7 11 l ,7 23 37 56 16 :3 24 1a 19 27

7 9 4 6 4 4 4 6 6 2}! ‘i 1!; 10 111 B 15 16 121

B 4 J 5 5 5 8 4 .5 224113312 11) I: 12 13 1.1 21 ‘I I 11

5’ 4 b 5 B 4 2 4 4 3134 2.523 ‘7 11' 13 2.5 8 h 8 10 11

10 3 4 :5 5 7 7 5 7 21331425 .1 9 13 12 .17 17 11 1‘? 13

11 7 5 5 b 1311 I 4 5342 2.222 1/ 13 12 15 24 ’12 2IJ 10 19

11’ [1101413 9 V 7 ‘7 3372 .1243 16 311 D1 64 251 2‘7 211 30 33

13 7 7 B 11 1|] )3 7 B 1414 5334 28 1‘? 22 411 $13 7.} 17 21 27

1’1 A '/ 5 b 4 6 b 2 451312.521 15 15’ 11 13 10 1’1 11 5 12

15 :5 D '2 2 5 41 5 J 2111 .1242 7 D S 4 13 1.0 11 7 7

16 o 1 u 4 4 5 7 7 1 2 1) a a 12 17 1s a

1'/ 4 2 2 U 111 '/ 7 B 11) 4 b 26 I11] 20 20 24 19

111 v 6 s 6 111 91412 30 1s 12 14 .16 .13 77 517 as

14 10 1111 a v 6 5 4 as 2 as. 25 32 14 11 1o 21

2|) 1 J 1 2 3 3 4 J 5 1S 3 5 6 6 1|) 1 6

21 3 2 1 3 .1 ti 51E! 6 5 2 7 l 11 12 35 11

II? 7 5 4 3 6 2 3 4 1B 13 8 6 14 4 A 8 1O

23 2 .1 a 6 3 4 s 5 4 6 6 6 7 111211 a

’(4 5 4 4 4 4 4 3 3 13 ‘7 ‘7 9 4' V 6 7 9

2s 4 3 7 v 7 7 7 5 v 6 117 211 21a 15 15 1.1 17

4 4 2 2 2 3 4 2 7 '1 4 4 4 6 ‘I 4 15

11 9 ‘711 13121211 44 31 33 46 71) 54 5'1 49 47

111723 22 21151113 44132337 2’19 263 93 5|) (’5 1.61

151316 14 15111 10 a 174 631115 71 a7 37 3:1 25 65

11 9 '712 12111412 50 2'7 2'; 54 57 48 715 59 51]

1411111414 141711 9 7E 37 71! E? 74123 45 24 [17

27.2

1911

SK:

1 1 J 2 4 1 l) 2 2

2 2 U U [I U 1 I! 5

.1 5 6 6 11 a a a 111

4 1114 81? ‘i 7 LI 4

5 5 E10 ‘7 ‘7 711 7

6 7 1o 11 4 17 7 5 4

7 7 3 3 3 3 1 5 b

a 4 4 3 4 6 5 2 o

41 1 4 4 4 1 n :5 2

10 3 3 4 4 4 4 3 6

11 7 4 J ‘5 I“) 5 2

17 4 9 12 1:1 111 7 57 7

13 B 6 71B 11) 6 6 B

14 7 7 4 4 3 2 2 1

15 2 n a 1 :1 a 2 1

16 u 11 n 2 1 a 5 5

17 3 1 1 17 a 6 4 5

113 111 6 3 .‘5 6 e 15 14

19 11 1 a 7 s 4 :1 2

211 1 3 n n u u 2 u

21 z 2 1 1 1 3 3 7

22 a 7 3 a 2 1 a a

23 u 3 2 2 1 1 4 4

24 5 3 3 :4 2 2 a o

25 4 2 s 12 6 7 5 4

26 3 3 1 1 1 1 4 1

2/ 111m 7111 11 111 1111a

23 12 17 21 2o 2a 16 12 13

29 15 14 15 1:1 14 9 a a

au 10 9 13 11 11 11 15 12

:11 14 7 111a 1114 11 7



Part 2

Table 9 - continued

SEP. 1970

3 Kn On on An

1 9 9 13 10 10 a 7 9 3233 2323 30 3o 75 35 37 23 1a 2a 34

2 7 3 14 9 10 a 11 9 3133 3223 20 13 7a 31 4o 21 45 29 35

3 3 7 a a a a 3 7 0332 3413 15 19 21 24 23 22 13 17 20

4 5 s a 7 3 5 7 5 3333 2232 12 12 23 17 15 12 17 11 15

5 2 4 4 5 4 3 a 9 1743 3223 5 9 a 11 a 7 21 20 u

3 a 9 12 12 a 5 4 2 3255 3242 25 23 55 53 23 12 a 5 27

7 1 3 2 3 4 4 7 9 1214 2112 2 7 4 15 1a 9 19 27 12

a 14 14 1a a 4 4 3 7 4321 2332 77 73 39 23 9 10 13 17 33

7 9 10 11 15 13 12 11 10 1135 4453 31 36 43 90 68 54 44 38 5

10 1o 5 4 9 9 7 5 5 2433 3122 33 12 10 23 32 17 11 13 20

11 5 2 1 s 12 1a a 7 3213 4222 13 4 3 11 3a 3a 21 20 2

12 7 7 9 6 11 8 9 7 3233 5641 17 17 33 24 SD 25 3O 27 29

13 3 3 a a 4 5 4 4 4233 3132 15 3 21 23 a 12 9 3 u

14 a 4 2 2 3 3 1 2 2331 2223 25 1o 4 4 3 3 3 5 a

15 1 u 2 3 3 1 u 3 2213 2122 2 1 4 7 7 2 1 14 5

13 4 7 5 1 4 4 4 7 3322 4212 a 19 11 2 1n 3 a 17 u

17 4 a a 5 3 3 3 4 2122 4123 9 23 23 12 7 3 3 1o 12

13 0 1 1 2 2 D 3 1 1112 2132 1 3 2 5 S 1 7 2 J

19 u 0 1 o a 1 u a 0120 1221 o 1 2 0 1 2 1 1

2o 1 u o 1 4 1 5 3 2112 3153 2 1 1 2 1n 2 13 24 7

21 5 B B 6 3 7 2 3 1315 1211 12 26 21 16 7 13 4 6 D

22 4 3 9 5 a 9 a 3 3132 3320 9 14 33 12 22 30 24 15 2a

23 4 3 3 3 9 a a 9 1322 5224 1D 14 15 15 2s 21 23 27 19

24 4 7 5 3 4 a 7 9 2422 2244 10 17 11 3 1o 25 20 32 u

25 7 3 11 14 13 14 11 11 2413 3123 17 15 47 32 7o 72 49 49 so

23 7 12 13 13 11 13 11 11 3354 2321 17 59 115 34 43 33 43 44 57

27 15 13 9 11 9 14 15 15 5124 2442 97 34 33 41 33 77 a7 92 33

2a 12 14 13 14 13 1o 12 13 3442 3224 50 71 33 73 37 3s 51 104 33

29 11 17 22 22 22 17 11 5 4333 4323 41 125 295 312 292 142 41 12 153

3a 4 11 11 3 4 5 3 5 2333 3232 a 42 45 13 1o 11 15 13 20

25.4

1975

3K5 05 us As

1 10 a 11 9 7 7 7 1a 4214 3223 35 22 44 33 20 17 1s 39 29

2 9 0 11 o 9 5 11 10 4331 2113 27 21 47 24 3o 11 44 34 30

3 3 a 7 3 3 7 3 5 2350 1223 13 21 20 15 13 15 14 13 17

4 7 5 7 5 3 4 3 4 2233 1153 19 12 20 11 3 3 15 10 L

5 3 3 :1 :1 3 2 3 a 2241 21:13 3 3 3 3 7 4 13 24 9

6 2 9 11 11 6 4 1 D 4353 3221 32 33 44 43 16 7 3 1 23

7 u 4 1 3 2 4 5 7 1222 3323 1 9 2 7 5 s 11 2n n

B 1? 12 11 7 3 3 5 6 3341 2423 58 51 42 2G 7 6 11 15 26

9 1m 11 9 14 12 11 1a 12 4343 3133 37 so 32 72 52 44 39 53 “

1n 11 6 4 7 E 5 3 4 4110 2201 48 13 1D 1? 26 11 6 10 1B

11 5 2 2 4 11 11 e 7 5201 3132 12 5 4 10 47 42 22 19 2o

12 6 7 B 7 1D 6 U H 3323 2335 15 20 26 20 39 16 24 25 23

13 7 4 3 5 3 5 4 4 4413 2220 19 a 15 13 3 11 a a 1

14 B 5 3 1 1 1 D 1 3311 1212 26 11 6 2 2 2 1 3 7

15 U 1 1 2 1 U D 5 1113 1114 1 3 3 5 2 1 1 13 4

14 5 E 5 U 2 2 4 6 1451 3211 13 24 12 1 5 4 V 16 1

17 4 9 9 4 2 2 1 5 1242 2324 s 27 3o 9 4 4 2 11 u

19 D 2 1 fl 2 1 1 D 0111 4222 D 5 2 1 5 2 3 1 2

19 1 0 D D 1 1 U D 1110 1210 2 1 1 D 2 2 1 0

2H 1 0 1 U 4 1 4 G 3121 2243 3 1 2 1 8 2 10 22 6

21 3 9 9 3 3 5 2 2 2421 1323 15 2a 29 14 3 13 4 5 p

22 3 5 a 3 a 10 a 3 1123 1212 13 13 23 14 23 34 24 15 20

23 4 3 3 5 3 7 7 7 3413 3114 10 15 14 13 23 17 20 19 n

24 4 6 5 2 3 B 6 10 3432 1112 10 14 12 4 6 21 16 J6 15

2h 8 7 11 13 13 14 11 11 3142 2334 24 2D 44 7D 7D 77 4? 47 50

26 7 11 16 14 10 12 11 12 1333 3214 20 46 10? 77 4U 58 44 56 56

27 15 11 9 10 10 12 14 1S 4312 2414 94 44 32 39 4D 59 El 101 61

2a 12 13 11 13 14 a 11 13 2273 1225 3a 31 49 33 77 23 47 115 33

2? 11 16 20 21 21 16 11 7 3212 6352 41 107 241 26B 245 110 41 18 133

3" 4 10 9 7 4 4 6 5 0232 2131 V 37 30 17 8 9 16 11 17

25.4



Pam

Table 9 — continued

SEP

3 Km 2 Km um Am AmZ

1 9 8 12 10 9 8 7 9 24.0 32 26 57 34 29 21 18 33 31 38

2 8 7 13 9 10 6 11 9 24.3 23 18 63 28 35 16 44 31 $2 2]

3 6 7 8 7 8 7 6 6 18.3 16 2 21 19 21 21) 15 15 18 21

4 6 5 E 6 5 4 6 4 14.7 15 12 23 14 11 10 16 10 14 13

5 3 4 3 4 3 2 7 8 11.3 6 B 7 8 7 5 18 26 11 H

6 7 9 12 11 7 4 2 1 18.3 29 31 51 48 19 10 5 3 25 H

7 1 4 1 5 3 4 6 B 10.7 2 8 3 11 7 E 15 23 10 H

8 13 13 11 8 4 4 5 6 21.3 67 62 41 21 9 8 13 16 30 30

9 10 11 1D 14 12 11 11 11 30.0 34 43 37 H1 6U 49 41 4B 47 ,L

10 11 5 4 8 9 6 4 5 17.3 42 13 10 23 29 14 9 11 19 P

11 5 2 2 4 12 10 8 7 16.7 13 5 4 1G 54 4O 22 17 21 20

12 6 7 9 B 11 7 7 B 21.7 16 1E 30 22 44 20 27 26 25 )h

13 7 3 7 7 3 5 4 4 13.3 17 7 18 18 7 1? 9 8 12 16

14 1) 4 2 1 2 2 1 2 7.3 25 1|] 5 3 4 4 2 4 7 7

15 D 1 1 3 2 0 fl 5 4.0 1 2 3 6 4 1 1 13 4 6

16 4 8 5 fl 3 3 4 7 11.3 10 21 12 1 7 6 9 17 1a U

17 4 8 7 4 3 2 2 4 12.0 7 25 28 10 6 5 4 10 12 7

18 0 2 1 1 2 D 2 1 3.0 u 4 E 3 5 1 5 2 3 3

17 U D 0 D 1 1 D D U.7 1 1 1 U 2 2 1 1 1 2

2H 1 0 U D 4 1 5 8 6.3 6 1 1 1 9 2 11 E3 6 7

21 6 9 B 6 3 6 2 2 14.0 14 27 25 15 6 15 4 b 14 D

22 5 6 7 5 B 7 B 6 16.7 11 14 2G 13 )2 32 24 15 zu H

23 4 6 6 6 a 7 8 8 17.7 10 14 14 14 26 19 21 23 18 h

24 4 6 5 2 4 8 7 1H 15.3 10 16 12 5 8 23 18 34 16 23

25 7 7 11 14 13 14 11 11 27.3 20 18 46 76 7D 74 47 48 50 46

26 7 12 16 14 11 13 11 11 31.7 18 52 112 71 42 62 45 50 57 b7

27 15 12 7 10 1D 13 14 15 32.7 76 54 32 40 36 6B 84 7/ 63 60

28 1? 13 12 13 14 9 11 16 33.3 59 66 57 67 72 :12 45' 109 54 ‘M

2‘? 11 16 21 21 21 1711 6 41.3 41 116 267 2.86 265126 41 15 11.6 $5

3“ 4 1n 10 6 4 4 6 5 16.3 9 4D 37 16 9 7 16 12 17 42

26.7

OCT

3 Km 2 Km um Am Am2

1 7 5 7 U 9 6 8 10 2U.0 1B 13 18 22 25 16 25 34 22 17

2 4 6 3 B 10 8 8 8 18.3 10 15 7 22 36 24 21 21 EU 20

3 7 4 7 6 6 4 3 4 13.7 ID 7 18 16 1S 7 6 7 13 11

4 10 7 9 8 9 5 7 7 22.7 39 33 31 25 31 11 27 29 29 20

5 H 4 1 6 4 6 5 3 12.3 26 7 3 14 7 15 12 1 12 U

6 3 4 5 1 2 6 3 5 7.7 6 8 11 2 5 14 6 12 B B

7 3 3 3 3 4 2 2 2 7.3 6 7 7 7 9 4 5 5 6 E

0 1 6 3 5 4 4 4 7 11.3 2 14 7 13 9 7 8 1/ 10 H

9 2 a 6 0 7 7 9 11 19.3 5 26 15 25 19 18 27 2 22 20

1D 7 G 6 10 E 2 6 7 16.7 32 23 1 34 22 4 16 18 21 2D

11 5 5 6 4 3 3 1 4 10.3 11 11 14 7 6 6 3 7 7 h

1? 4 4 3 9 12 11 B a 19 7 9 9 6 33 58 47 21 2 26 17

13 B 6 8 4 5 2 7 B 16 O 25 15 23 10 11 S 1/ 21 16 17

14 3 3 3 1 2 6 7 5 10.0 6 6 6 3 4 14 17 11 fl 7

15 4 1 3 4 7 4 J 5 10 3 10 2 / 1U 20 10 I 13 1D 1D

16 5 5 2 2 4 1 U 2 7.0 12 11 5 5 7 3 1 4 6 B

17 1 5 3 1 1 2 5 7 9.0 2 11 7 3 2 4 12 33 7 17

16 13 13 12 10 8 10 11 10 29.0 63 64 SB 35 25 36 44 39 46 35

19 7 10 12 7 11 8 9 7 25.0 26 35 54 31 43 21 33 17 33 30

20 7 5 3 7 E 7 7 4 16.7 13 11 7 25 24 20 17 10 17 20

21 4 7 5 7 9 6 7 9 17.3 E 13 13 28 33 16 27 30 22 20

22 4 7 B B 6 9 7 4 17.7 10 2D 21 26 14 27 20 S 19 19

23 2 6 6 5 5 4 2 4 11.3 5 15 14 13 11 7 5 1D 10 1

24 5 4 1 1 1 3 7 3 8.3 13 10 3 2 2 6 15 7 a 7

25 3 3 2 B G B 6 3 13.7 6 7 5 24 26 22 16 6 14 H

26 5 6 5 5 7 11 13 12 22.D 12 14 13 13 32 50 7D 57 33 34

27 10 10 13 14 10 7 3 7 24.7 36 35 65 73 36 17 7 20 36 3B

28 7 7 11 7 6 8 _4 9 20.0 13 33 42 18 16 22 10 23 23 20

27 6 6 4 8 11 14 10 8 22.3 16 14 10 23 5O 76 39 24 32 29

30 5 9 10 12 12 15 12 9 28.0 11 28 36 57 54 BB 57 32 46 37

31 B 7 7 7 11 12 10 9 23.7 21 18 17 17 49 51 3B 27 30 35



Pan 2

Table 9 - continued

0:1. 1972

3Kn on on An

1 7 5 7 9 1o 7 a 9 4234 4223 17 11 19 27 35 17 23 31 23

2 4 3 4 s 11 9 a a 2512 4343 a 13 2 25 47 2a 22 24 22

3 7 5 2 7 7 4 3 4 5245 4322 12 11 23 22 19 1o 7 9 15

4 9 9 9 9 1o 5 9 9 3224 3245 32 3o 31 22 35 11 2a 3a 22

5 9 4 2 7 4 7 5 3 4315 3321 27 12 5 17 12 17 12 7 13

3 2 3 4 1 2 3 3 5 1232 3222 5 3 1o 2 5 14 3 13 a

7 2 3 3 3 4 1 2 2 4222 3211 5 7 7 7 1n 3 5 4 3

s 1 5 4 3 4 4 4 7 2215 2223 2 12 2 15 12 1o 12 12 n

9 3 2 3 a 7 7 9 11 1331 3313 3 22 14 25 22 1a 27 41 22

1a 12 u 3 9 a 2 3 3 5513 2232 37 23 13 32 24 5 14 13 2

11 4 4 5 4 3 3 1 4 3231 2222 12 12 12 12 7 3 3 1n 9

12 4 3 2 9 12 12 7 a 2123 4412 9 7 5 27 53 54 19 24 25

13 2 3 7 4 5 2 7 2 2222 4222 22 14 17 7 11 s 19 21 15

14 2 2 4 2 2 5 7 5 1141 2232 5 5 a 4 4 13 1e 12 9

15 4 1 3 5 2 4 3 5 2122 4323 9 3 7 11 24 12 7 13 u

13 5 5 2 2 4 2 2 2 2121 3112 11 11 5 5 10 4 1 4 3

17 1 4 3 1 1 2 5 9 2322 2351 2 a 3 3 3 4 13 3o 9

12 11 3 11 9 2 11 12 10 1423 3352 so 34 49 33 24 43 57 42 45

19 9 9 12 9 11 2 9 2 4244 3333 32 31 57 33 47 22 3o 21 34

2a 7 5 3 9 a 7 7 4 3333 3342 17 11 7 22 25 17 17 2 13

3 7 5 12 1D 3 9 1a 2225 3244 7 22 11 33 33 13 31 34 24

4 a 2 9 5 9 a 3 2355 2552 1a 21 23 3o 12 32 22 7 20

1 5 7 5 3 4 2 4 3351 4332 3 13 19 13 11 10 s 9 12

5 5 2 1 1 3 5 4 2533 3252 11 11 5 2 3 4 21 a a

5 3 1 B 7 B 6 2 0234 3212 6 6 6 24 28 24 15 S 14

23 5 5 5 5 9 11 13 12 2221 3332 11 11 11 12 31 43 32 3o 3

3/ 10 U 13 14 10 7 3 7 2J46 43 3 36 39 69 E1 40 17 7 20 37

28 I U 11 B I E 4 E 2645 2535 17 37 4B 21 17 22 7 25 25

29 7 5 5 a 12 14 11 2 3142 3532 1a 13 12 25 54 72 44 22 33

JD 4 9 11 12 12 15 14 10 155$ 4' 5 7 28 45 60 51 91 [2 J5 47

31 7 7 7 7 1? 1? 1D 7 6545 27 20 2 17 57 52 37 31 33

20.5

0 l

3K5 05 us As

1 7 3 7 7 2 3 2 12 1215 2235 13 12 1e 21 13 23 32 u

2 5 3 3 7 a 7 7 7 3422 2254 14 3 1a 23 19 2a 17 17

3 7 4 5 5 5 4 3 4 3334 4111 B 13 12 12 7 6 1D U

4 11 10 7 9 7 h 7 7 5322 2936 36 31 23 29 11 SD 27 27

5 H 4 d 4 3 6 S 3 6414 2416 E 1 In I 14 12 7 H

6 5 4 5 1 2 5 J 5 6 7 11 Z 4 16 6 11 8

7 3 3 3 3 4 7 2 2 7 6 7 6 9 4 4 S 6

B 1 6 J 5 4 4 J 6 2 16 I 12 9 7 6 16 ID

9 2 7 6 B 7 7 7 11 4 31 16 24 18 18 27 44 23

1” 7 B 6 10 7 1 7 / 2H 23 16 55 AU 2 19 2D In

11 5 5 7 4 J 2 1 4 12 12 1/ B 6 S 3 Y 7

1w 4 5 3 1n 13 11 a 9 1n 11 7 32 33 41 24 27 22

lJ 7 6 9 5 5 2 6 / 2H 15 JD 11 11 5 16 20 U

14 4 3 2 1 2 6 7 4 E 7 5 3 4 15 17 1G 7

15 5 D 5 4 I 4 3 5 11 1 I 10 1} 10 / 13 10

13 5 5 3 3 4 1 u 2 12 11 3 3 2 2 1 4 3

17 u 3 4 1 a 2 5 1n 1 14 a 3 1 5 12 35 1o

13 14 3 13 10 B 7 7 10 I7 63 67 3/ 26 JD 31 J? 46

19 B 10 11 7 10 8 1n 7 23 40 5“ 29 40 21 35 19 32

22 7 4 3 9 2 2 7 5 19 12 7 27 23 23 17 11 u

21 4 6 6 B 7 6 E B JEUI 10 16 15 21 J“ 15 23 26 2“

22 4 7 7 a 3 a 7 4 1312 1a 19 12 22 13 25 19 9 17

26 5 / 4 5 4 4 2 4 £111
‘

6 17 10 15 1D 8 4 10 H

14 6 4 fl 1 1 2 6 3 3111 14 10 1 3 2 b 15 7 7

35 J 4 2 E E 7 I J 1211 6 B 4 £4 £3 20 IE 6 U

26 6 I 6 6 12 12 14 12 2121 14 17 14 14 54 77 53 J5

27 lb 7 11 13 7 7 4 7 2JY4 36 3? 63 65 20 8 2D 34

22 7 2 1n 3 3 2 5 2 1111 12 23 37 13 22 11 21 '2

29 6 6 4 B 11 14 7 B 4131 15 14 8 21 46 EU 33 26 30

JO 5 7 7 12 12 14 11 7 15 23 QB 58 SB 85 46 28 4]

31 4 3 3 3 11 11 12 a 15 13 14 15 42 49 33 23 23

17.3



T101: 0 - continued

On on An

1 6 6 H 11 7 6 6 /' 3265 3124 16 14 26 47 11! 16 1S 1'? 21

'1 2 3 4 111 1? 10 it 6 1424 5273 4 7 11! 3H 54 37 11 22'

J 15 6 .5 / 4 6 11 10 4344 31:11 15 14 16 1/ ‘7 14 44 21

4 b 4 6 1 4 4 1 b 1241 3314 13 11! 14 3 111 B 3 9

S I 13 2 4 5 5 1? 1] 4412 3411 1'7 21 5 1] 11 12 ’- 1D

6 U u 1 3 3 4 3 2 1123 3422 1 1 2 6 I 10 6 4 3

7 1 D U U 1 3 U 14 21101 124 3 U 0 1 2 'l 21 77 14

11 11 ‘7 6 75 4 U 6 I} 2.5 13 41 .13 16 14 8 23 15 13 2|]

7 7 5 7 5 5 4 u 2 41 2 3170 1a 13 19 11 12 a 1 4 u

1|] 4 .5 1 4 4 12 15 1.! 7.283 .1466 '7 l 2 ‘P 9 51 ‘73 6.1 ll)

11 7 6 5 1 J 3 ‘7 I 2365 113 16 13 6 I ‘29 21) 14

12 15 9 14 17 15 11 14 12 3354 07 33 78 av 43 71 59 73

1.5 11 11) 7 1! 12 13 12 4 4341 41 J4 17 54 61 157 10 .17

1/1 1 D 2 3 11 11 B 4 2342 2 1 I1 46 46 26 5’ 18

15 5 H 5 6 1 S 6 6 2321 11 26 13 2 12 15 15 14

16 4 2 4 5 ‘7 5 6 2 3311 11] 5 9 11 23 11 14 4 12

17 4 U 7 7 7 2 b 3 3123 ‘l 1 21) 19 17 f: 13 6 11

113 4 4 4 '2 2 3 4 6 3342 B U E 4 5 6 B 16 B

15‘ 7 9 Ex 1! “I B 4 6 3241 17 21 11 26 3B 211 9 15 '10

20 13 1L1 7 B 9 12 14 11 2543 2354 21 .15 21] 22! 32 52 /3 ’78 .13

21 11] ‘7 H 7 4 6 6 '7 . 4314 .14 2'7 25 17 .10 16 14 .11 22

27 111 B 10 10 14 131 ‘f 6 21123 36 21 37 34 86 93 27 16 44

2.5 4 2 2 7 11 11) 10 B 4343 13 4 4 21] 45 36 .13 25 23

24 6 5 4 6 10 11 13 11 2.164 157 13 111 15 36 50 63 4/1 31

25 ‘i 11 11 16 1') 21) 113 1.1 IBBS 2‘7 24 42 113 191 212 161 66 1114

26 11 14 11 11 14 14 11 9 4632 41 B3 11'? 413 75 7‘} 46 2E 56

2/ 7 U 7 ‘7 10 11 11 ‘I 2644 17 211 18 28 3'5 41 48 28 31)

213 .1 4 2 2 6 S 6 '2 4411 / B 5 4 14 13 6 4 B

25‘ 3 1 U 6 3 8 3 1 2521 (2 2 1 16 6 23 6 2 B

30 5 3 1 2 4 5 5 7 4436 11 6 2 S 10 11 13 19 11)

24.8

V 17/8

3K5 as us As

1 b E B 10 7 7 6 7 11/11 1323 12 2’1 21 34 17 17 15 17 1‘7

2 2 2 5 11) 11 ’7 7 / 3' .1 4231 S 4 13 35 4'3 33 18 2|] 22

3 7 7 5 5 b 6 1D ‘I 12 2412 17 17 12 11 11 14 3V 2‘? 19

4 1 1! :5 2 4 3 2 5 12 2 .5331 1.13 23 13 5 11) / 5 12 12

5 6 8 4 4 4 4 's‘ 1 4431 1233 151 24 9 B 8 H 5 I1 10

6 2 0 2 1 3 b 3 4 2Ll11 3223 4 U 4 3 7 12 6 9 6

7 3 l) U 1) 2 5 13 12 2011. 263.5 7 U 1 1 4 13 26 SB 14

8 1? 1? 8 El 5 1? 7 6 2412 3424 59 511 21 2‘2 12 2F] 18 151 28

9 4 7 0 s 7 4 1 4 3011 5423 14 10 23 12 1a 0 z 0 L

10 5 4 2 4 7 12 14 13 2022 2324 12 q 4 7 1a 59 73 47 3

11 7 4 5 3 4 4 7 e 1321 2155 20 15 12 4 0 a 30 25 u

12 14 13 17 19 14 11 14 13 2232 1445 116 44 123 104 109 50 77 53 vs

13 11 ‘7 6 7 11 7 10 5 4121 3133 47 32 16 19 44 33 I10 11 30

14 1 1 2 3 7 10 a 4 1011 2414 3 2 s 7 32 a7 24 a u

15 4 7 4 4 0 5 7 a 1214 0412 10 19 10 10 n 11 17 22 12

14 5 2 3 s 9 4 a a 2331 22:2 13 5 7 16 32 a 25 4 u

17 4 1 4 e 5 2 4 3 1222 2312 0 2 10 21 15 s 7 7 7

19 4 4 2 3 3 3 3 ‘7 3221] 3314 B 10 4 6 7 6 7 28 10

17 6 a 7 a 10 0 4 v 2531 0315 1a 25 1a 24 34 24 10 27 25

20 111 12 11) 8 9 13 14 11 2241 2241 3‘? 52 34 25 31] 61 79 44 45

21 v a 0 7 5 5 7 9 5221 2323 31 23 21 17 12 13 1a 31 2

22 a a 0 11 13 14 a 7 4421 0330 21 24 2: 41 47 73 23 1a 34

24 a 1 2 a 7 v a 4 1121 2222 7 3 4 14 30 31 23 14 15

24 s 5 4 5 10 11 13 11 4:12 1134 12 13 10 12 36 44 44 41 27

25 7 0 10 1: 17 17 17 12 1422 4552 20 23 37 69 143 109 1:5 52 a4

21 11 11 7 11 12 12 11 7 2123 1233 44 44 33 47 52 so 41 20 44

27 s 5 4 a a 10 10 a 1411 1:11 13 13 14 2: 21 as 37 24 2:

zn 3 2 2 2 5 5 2 2 1220 2143 7 4 4 4 11 11 5 5 1

29 1 2 3 4 4 7 4 2 1343 2022 3 s 4 9 a 17 a 4 a

30 3 a 1 1 4 4 a e 3312 5033 4 7 2 a a 7 14 15 a

24.0
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Table 9 - Continued

NOV. 1978

3 Km ZKm am Am AmZ

1 6 7 0 11 7 6 6 7 19.3 14 1B 23 41 17 16 15 1B 20 24

2 2 3 5 10 12 10 6 7 18.3 5 6 11 37 51 36 14 17 22 19

3 6 6 6 6 4 6 11 9 18.0 16 16 14 14 10 14 42 32 20 '20

4 6 6 5 2 4 3 2 5 11.0 15 16 13 4 10 7 4 12 1D 15

5 7 B 3 4 4 4 2 1 11.0 17 22 7 E ‘7 10 4 2 10 E

6 1 0 1 2 3 5 3 3 6.0 2 0 3 4 7 11 6 6 S 4

7 2 0 0 D 1 4 8 13 9.3 5 Cl El 1 3 10 23 68 14 17

8 11 11 7 7 4 E 6 6 20.0 SD 42 19 18 10 26 16 14 24 23

9 7 6 B 5 6 4 1 3 13.3 17 15 21 11 15 E 2 6 12 12

10 5 4 1 4 5 12 14 13 19.3 11 G 3 9 13 55 83 65 31 21

11 7 6 5 2 3 3 9 E 14.3 19 15 12 5 7 7 30 22 15 46

12 15 11 15 18 15 11 14 13 37.3 101 47 101 154 99 46 74 61 86 54

13 11 ‘7 7 7 11 11 11 5 24.0 44 33 17 2D 4‘? 47 4E 11 34 35

14 1 El 2 3 10 11 8 4 13.1] 2 1 4 6 40 42 25 E 16 21

15 4 B 5 5 D 5 6 7 13.3 10 22 12 12 1 11 16 1‘7 13 16

16 5 2 4 5 ‘I 4 7 2 12.7 12 5 8 13 30 11) 19 5 13 12

17 4 1 6 7 6 2 5 3 11.3 0 2 15 20 15 5 11 7 10 11

19 4 4 3 2 3 3 3 E 10.0 a 9 6 5 6 6 7 22 '7 12

1V 6 B 6 8 10 B 4 B 19.3 16 23 14 25 37 24 9 22 21 21

20 9 11 9 B 9 12 14 11 27.7 30 43 27 24 31 57 75 46 42 33

21 9 8 B 7 5 6 6 9 19.3 33 26 23 17 11 14 16 31 21 31

27 9 D 9 10 14 14 0 7 26.3 211 22 3G 37 77 83 25 17 4D 27

23 3 2 2 7 10 9 9 7 16.3 7 4 4 1B 37 33 30 19 19 25

24 5 5 4 6 10 11 13 11 21.7 13 13 1D 14 36 47 64 43 3D 34

25 B B 10 15 10 20 10 12 36.3 24 23 3‘7 91 162 201 145 5'? 93 71

26 11 13 11 11 13 13 11 '7 30.7 42 64 41 48 63 6‘! 44 28 50 65

27 6 7 6 B 9 10 11 B 21.7 15 19 16 25 28 3E 43 26 26 27

2|? 3 3 2 2 5 S 2 2 0.0 7 6 4 4 13 12 S 5 7 13

29 2 1 1 5 3 B 3 1 6.0 5 3 3 13 7 21 7 3 B 7

30 4 3 1 2 4 4 S 7 10.0 B 6 2 4 9 10 13 17 9 12

24.3

2 Km um Am Am2

1 5 7 E '7 D 6 4 5 17.3 13 20 25 3.5 21 14 9 11 10 13

2 3 3 1 1 2 1 1 3 5.0 7 6 3 3 4 3 L‘ 7 4 7

3 4 4 0 2 3 6 4 5 9.3 10 B 1 4 6 14 10 13 8 11

4 6 7 6 111 9 9 9 9 21.3 14 19 15 40 27 L’EI 31 24 2:: 2‘

'5 10 E 5 5 1 3 6 9 15.7 40 21 11 11 .5 / 14 2] 1/ 1|?

6 4 4 4 4 4 4 7 4 B B 10 1|] ‘7 [D 1/ B 10 9

7 1 1 1 1 3 3 2 1 3 3 3 2 6 7 4 3 4 6

B 1 1 1 6 3 1 6 4 3 2 3 14 6 3 16 0 i 6

5‘ 2 b 2 1 2 3 2 0 4 13 4 2‘ E: 7 ’v 1 E: 5

11) 1 1 [1 U 1 1 0 0 2 2 U 1 3 3 1 1 2 2

11 0 0 0 O 1 0 2 4 1 1 I1 1) 3 1 4 B I:
‘

12’ 1 O U 6 7 7 6 / 2 (J 1 14 19 1'1 15 15’ 11 111

13 ‘7 7 5 1 1 1 4 6 20 17 11 3 3 2 9 1-. 11 .29

14 14 14 15 12 HI 7 7 7 73 74 101 59 3b 20 17 19 51! 39

15 11 14 9 9 1D 9 8 ‘7 49 B4 32 32 .17 28 22 29 39 .11

16 7 9 6 l3 8 ‘7 11 ’r‘ 22.3 19 30 14 22 21 .52 4/ .37 2/ 24

17 9 5 6 3 7 3 610 16.3 31! 12 15 6 10 7 11. 3b 17 .32

1B 12 10 14 14 16 15 14 11 35.3 59 40 71 75 1013 99 1'11 5|] 1.! 40

19 9 1D 9 B 13 11 11 El 26.3 29 3E 28 24 70 4E: 41 L'ls 37 48

20 9 B B 12 11 12 11 10 27.0 33 24 25 54 4‘7 .‘113 47 3‘? 41 37

2 7 7 7 B 7 6 5 3 16.7 2|) 20 1E 25 ll] 16 11 I 11’ .SU'

21' U 11 9 12 1D 12 8 7 25.7 21 42 36 b6 34 51 2 17 114 24

23 / 5 ‘1 4 5 B 4 1 13.0 2|) 11 12 E 11 :32 1|) '3 2 16

21. 4 I) 6 4 5 2 3 11.0 9 6 14 14 MI 11 '6 6 9 13

25 7 I 11 B 1) 13 7 5 24.0 19 17 22 24 13B 64 13 12 39 26

26 5 4 8 B 6 5 7 6 16.3 13 ‘7 24 23 17 1‘5 .38

2'7 11‘ 9 4 3 U (I B 4 1fl.D 3‘} 31 9 6 22' 5’ 16

215 7 3 D 6 1.‘ 15 C 17.3 7 2|) 7 1 65 .21 31

2 / 7 5 7 B16 13 11 24.7 18 17 13 19 62' 4b 39

3D 10 112 9 9 9 [3 13 11 27.0 40 5 33 29 61‘} 5 43

31 1? $1 1! 9 8 (I 8 / 27.7 5.? 25: 21 27 P1 7 27
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5L Part B

REFERENCES TO OTHER INDICES

g QUARTER HOURLY DISTURBANCE INDEX FOR HIGH LATITUDE STATIONS

The Q -index was introduced in order to enable a precise correlation of geo—

magnetic activity with ionospheric, auroral and other observations for stations at la—

titudes higher than 580. (Ref.: IAGA-resolutions Toronto 1957 and Helsinki 1960). It

is a quarter hourly measure, on a quasi logarithmic scale. of the maximum deviation

ln Y's of the most disturbed horizontal component from its normal quiet—day value (the

highest value of either AH and AD, or AX and AY). “hen the trace shows both posi-

tive and negative deviations during a 15 minute-interval, however, the total range is

used instead.

The relation between Q and this deviation (or range) A is as follows:

Q: 0 l 2 3 4 5 s 7 a 9 10m 11(5)

A510 20 40 BO 140 240 400 (36010001500 2200 >2200

The details of the scaling technique of the Q-indices are explained in:

J.Bartels and N.Fukushima. Abh. Akad, “iss. Gottingen, Math. -Phys. Klasse.

Sonderheft 3 (1956).

or: J,Bartels, Annals of the IGY, g, 220 » 236 (1957).

Since the IGY Q-indices have been determined and published for certain periods

of time by 26 stations, In recent years only Sodankyla' seems to have continued this

practice, Mimeographed publications are available directly from this observatory.

The following data are available through the World Data Centers for Geomag-

netism: [IGY : 7,57 ~12.58).

Arctica III 5. 59 - 3.50 \Selen 7, 57 - 11.59, 54. 65

Heiss Isl. 64. 65 College 7.57. B - 9,58

Tikhaya Bay 7. 57 - 2. 5‘3 Baker Lake I] IGY

’

Murchison Bay 7. 57 - 7, 59 Yellowknife 1) 7‘ 57 - 7. 58

C.Chelyuskin IGY, 59, 64, 65 Nurmijarvi 5 . 6.61

Thule IGY Lerwick IGY

Resolute Bay 1] IGY Eskdalemuir IGY

Dikson 7. 57 - 9, 59. 64. 65 Macqual‘ie Isl. IGY

Tiksy IGY. G4, 65 Mirny IGY, 3 - 10.59. 64. 65

P. Barrow 7. 57 - B. 58 Mawson IGY

Godhavn IGY Novolazarevskaja 64, 65

Kiruna 2) 7. 57 - 12. SI Halley Bay IGY. 7. 60 - 10. 62

Sodankyla 1.57 -

today Vostok 64. 65

Base Roi Baudouin 5.58 - 2,59

1) Publications of the Dominion Observatory. Ottawa. Vol. 27. No. 4 (1983)

2) Kiruna Geophysical Data, Data Report No. 631 (febt‘. 1963)
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3 HOURLY DISTURBANCE INDEX FOR HIGH LATITUDE STATIONS

For some observatories in geomagnetic latitudes higher than about 65°, hourly

R—indices are available. The Raindex is defined as the absolute hourly range in each

horizontal component, expressed in tens of gamma (Refi: [AGA resolution, Berkeley

1963).

The hourly range in the horizontal Component was introduced as a measure of

magnetic activity by Russian workers (especially Nikolski).

R-indices for Canadian stations are given in the magnetic yearbooks (Publica-

tions of the Dominian Observatory. Ottawa, Canada up to and including Volume 39;

thereafter Publications of the Earth Physics Branch), for the stations:

Resolute Bax and Baker Lake (lGY and from 1960 onwards}

m (starting 1 October 1961).

Mould Bax (starting 1 August 1962),

Fort Churchill (IGY and from 1956 onwards).

Great Whale River (starting 1 January 1967).

Prior to 1964 the hourly range was measured at the Canadian arctic observa»

[cries in the principal horizontal component only, from 1964 onwards it was

measured in both components X and Yi

R-indices of the stations Hula and Godhavn (Greenland) are determined since

1964, for the components H, D and Z. They are published in the magnetic yearbooks

for these stations, which are issued by the Meteorologisk Institut, Charlottenlund,

Denmarkl

Daily, monthly and yearly mean values of R-indices (based on the H-compo-

nent) from arctic and antarctic USSR-stations for the period 1934 through 1967 are

given in a publication of the Arctic and Antarctic Institute, Fontanka 34, Leningrad

(1970). This concerns the following stations:

Welen (1935
- '47, 1951— ‘67), My (1956 -

'67],

m (1944 -

'67). Molodezhnaya (1964
-

'67),

pikson (1934 ,

'67), Lazarev (1960 -

'61),

CiChelyuskin (1935 - '67), Novolazarevskaya (1961
-

’67).

B.Tikhaya (1934 -

’58). Vostok (1953
,

'67).

O.Cheisa (1958 -

’57).

Arctic drifting stations:

NP 3-13 (1954
-

'67),

R-indices oi‘ the station Loparskaya (near Murmansk) from 1954 onwards are

available at WDC-Bz, Molodezhnaya 3, Moscow. 117»296, USSR. These indices are

also given in the publication "Auroral Phenomena" of the Polar Geophysical Institute,

Ac, oi Sciences of the USSR, Apatity, starting with the year 1970.
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A]? AURORAL ELECTROJET ACTIVITY INDEX

AF, at any instant of time, is the range of deviation from quiet time reference

levels of the horizontal magnetic field (H) around the auroral oval. In practice, it is

defined as the largest positive deviation (AU) minus the largest negative deviation (AL)

from the H-variation records of a network of northern hemisphere auroral zone mag-

.
,

l
+

,
,

,

netic observatories. The average £53 15 called A0, an auxiliary auroral electroJet

indexi These indlces may be derived from instantaneous values of H-deviations. or from

averages over any suitable time interval.

(Ref: lAGA-resolution 2, Madrid 19m) and IAGA-resolution 13, Moscow 1971.

For complete definition see: Davis, T.N. and Sugiura, AL, .3. Go Res. VOL 71, 3.

p. 736-792, wee).

For the period January 1966 through December 197 , 2. 5-min and hourly average

AF, AU, AL and A0 indices have been derived by the National Geophysical and So-

laraTerrestrial Data Center of NOAA in the U.S.r\. A network of stations as uniform-

ly spaced in longitude as possible, was used. The number of stations contributing data

to the derivation for each month is indicated parenthetically in identifying the index,

such as, AFllO) or AEul). These indices are available on magnetic tape from World

Data Center A for SolareTerrestrial Physics. National Oceanic and Atmospheric Ad-

ministration, Boulder. Colorado 80302. U,S.A. Daily graphs of the 2,5-min indices

are available on 35mm microfilm. Annual summaries of the hourly average indices,

explanatory text, and 2.5-min daily graphs have been published for these years in the

\VDC-A UAG Report series. Graphical representations of AU, AL, and AE appear for

some intervals of special interest in Solar~Geophysical Data, Part 11 (Comprehensive

Reports), published monthly by NGSDC.

For the period September 1964 through 1965 the indices AF, AU, and AL for

each 2, 5-min and as hourly averages were derived at the NASA Goddard Space Flight

Center, For July 1957 through Seflember 195-}, hourly values of AE were derived and

published by the Geophysical Institute, University of Alaska. These indices are available

from \\‘DC~A for STP on either magnetic tape or 35 mm microfilm. All AE indices have

been exchanged with other \VDC‘s as outlined in the Guide to international Data Exchange,

ICSU. December i973.



REFERENCES TO TABLES AND DIAGRAMS FOR Kp, Ap AND Cp

1(p-1m11ces Kp-Diagrams F‘requencms Slormy Quiet
Year Tables of Kp lmervals Intervals

111111.110, pp. 111111.51... pp. 111111.111“. [1. 1111111111. .1. B1111.Nu1 p.

12 1 222—227 12 1 2511. 19 12 1 12 1 12 1 255
12 1 2211-233 12 1 250—261 12 1 12 1 12 1 255
12 1 234—2 9 12 1 2112-253 12 1 12 1 12 1 256
12 1 240 4,1 12 1 2n4—2115 12 1 12 1 12 1 257

12 1 246—2 1 12 1 2611—267 12 1 12 1 255 12 1 257
12 1; 117-911 12 1; 113-114 12 g 12 g 111 12 k 154
12 1,1 99-100 12 g 114~116 12 g 12 g 111 12 k 154
12 g 101-1112 12 g 115—117 12 g 12 g 111 12 1< 154
12 c 104-1115 12 c 114-115 12 c 12 c 135 12 k 154

12 c 11111.1n7 12 c 115—117 12 c 12 c 135 12 k 155
12 c 108—105 12 c 119-119 12 c 12 c 135 12 k 155
12 c 1111-111 12 a 120-121 12 c 12 c 135 12 k 155
12 c 112—113 12 C 122—123 12 c 12 c 135 12 k 155
12 1 1011-107 12 c 124-125 12 c 12 c 135 12 k 156

12 1 109—109 12 c 125—127 12 c 12 1: 135 12 k 156
12 1 1111—111 12 1 1112—193 12 c 12 c 136 12 k 155
12 1 112.113 12 1 104—1115 12 c 12 c 136 12 c 137
12 c 1112-1112 12 c 129-129 12 c 12 c 1311 12 c 127
12 e 104—105 12 e 1n5-107 12 z: 12 c 1311 12 1 105

12 1 116-97 12 1 33-99 12 1 911 12 1 105 12 1 105
12 g 193—199 12 g 119-119 12 g 112 12 g 111 12 g 110
12 h 80-85 12 h 119-99 12 11 116 12 11 a7 12 h 117
12 1 78—83 12 1 114-115 12 1 84 12 1 97 12 1 B7
12 j 114—119 12 j 122-123 12 j 129 12 j 121 12 j 121

A}: Ap C11 (:11
Year Daily values Monthly and Daily values Monthly and

annual means annual means

B1111.Nu. pp. 131111.110. p. 131111.110. pp, Bu11.No- p-

1932 12 1 222—227 12 1 254 12 1 222-227 12 1 254
1933 12 1 229—233 12 1 254 12 1 223—233 12 1 254
1934 12 1 234-239 12 1 254 12 1 234.239 12 1 254
1935 12 1 240—245 12 1 254 12 1 240-245 12 1 254

1936 12 1 246-251 12 1 254 12 1 245—251 12 1 ‘254
1937 12 g 199 12 g 110 12 1 95 12 1 86
1938 12 g 109 12 g 110 12 1 85 12 1 as
1939 12 g 1119 12 g 110 12 1 a5 12 1 96
19411 12 r 91 12 1 97 12 e 113 12 e 120

1941 12 r 92 12 r 97 12 2 113-114 12 e 120
1942 12 1 92 12 r 97 12 e 114 12 e 120
1943 12 r 93 12 r 97 12 e 115 12 e 120
1944 12 r 93 12 1 97 12 9 115-1111 12 e 120
1945 12 1 9-1 12 1 97 12 e 115 12 e 120

1946 12 r 94 12 r 97 12 e 117 12 e 120
1947 12 1 95 12 1 37 12 9 117-1111 12 e 121)
1949 12 1 95 12 1 97 12 e 119 12 e 120
1949 12 1 9a 12 1 97 12 e 119 12 e 1211
1950 12 1 911 12 1 97 12 e 119 12 e 120

19.51 12 1 97 12 1 97 12 1 311 12 1 1111
1952 12 g 103.103 12 g 110 12 g 193—109 12 1 as
1953 12 11 90-95 12 11 as 12 11 30-85 12 1 86
1954 12 1 79—113 12 1 94 12 1 78-83 12 1 86
1955 121 114-119 12 j 120 12 j 114—119 12 j 120

The tables and diagram: 0! the following years up to 1970 may be found in the

«111-2511011111115 yearbouks 011110 series 1.1011 » 111111e1111 .\'o.

111 11112 111111911115 111111 1mm 1), aluays 111 11m 1551 pages of each book

1970 onwards 1n par! 11 of the no“ 56117195 11\G.-\-Bullel1ns N0. 312.

12 [from 1953 onwards

, and 1mm

All tables and diagrams of the 30 years 1932-1961 are repx‘mted 1n [ASA-[Zul-

191111
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TABLE 1 STORM SUDDEN COMMENCEMENTS (55C) 1975

Sudden commencement: followed by a storm or period of storminess, as selected from the

reports of the following 75 observatories*:

ABK son COL DOB NUR LER Lov on SIT svn nos ESK HLP wna WIT NGK VAL BEL CLL GTT HAD KIV

DOU an VIC NEW FUR CLF HRB TYH OTT AME AAA AQU TFS st EBR COI aou TOL FED PEN SMG ALM

KAK sso }YPY TUC KNY QUE TEN LNP HON SJG HYD MEG MUN GUA FAB ENG ENG HUA AP: :1: 1120 GNA

HER Acs TOO TWA CZT KGL MCQ Dun 1mw and from the Copies of magnetograms sent by five

low—latitude observatories (MEG FUQ HON PMG ABC) or their five supplementary observa—

tories (TAM FAB API KNY HyB).
* For explenecion of the three—letter symabols: see Part A, pages 0-3.

JANUARY

03 20b2 22222 2.5 23 21A 163 he 1si

(36—h?)

05 1628 22212 5.3 12 8A 238 TC 2si

(25—30)

09 1625 22222 3.3 29 28A 165 16 151

(23—30)

25 1537 22222 1‘-9 17 5A 20B 9G Isi

(36—Lo)

28 1853 11211 L.3 18 2A 7c

EEEBHABX

1b 21!»? 33333 3.8 L7 32A 105

(LG—LB)

25 1925 33323 h.6 A2 29A 13B

(2b—30)

MARCH

08 1h39 333;} 3.7 56 28A 11B 1si 1b

(BS—L2)

APRIL

10 1306 33233 319 36 33A 8B

(05-12)

13 1925 21211 8.1 23 3A LB 30 151

(20-20)

17 23115 22222 14.6 18 111A 1313 3C hsi

(ho—53)

30 0951 22222 b.h 31 20A 12B hc 151

(ES—55)

m y

010528 11211 1.7 9 6A 113 he Isi 1b

(27—29)

01 1835 33333 h.8 36 15A 7B 1C 1si

(33-38)

02 2318 21122 L.1 21 7A 8B 3c 551 1b

(1L_2o)

10 2005 22212 6.0 10 6A 173 5c 1si

(00—12)

29 1831 22222 5.0 25 19A 123 he 1b 1sfe

(29—3h)
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TABLE 1 STORE SUDDEH COMMENCEMENTS (55c)

01 21h3

(ho—b5)

02 0913

(10—16)

01-1 1211

(01—13)

10 0828

(27—30)

25 0825
(2b—27)

29 0951

(ks—53)

03 2305

(03—13)

13 0015

(09—16)

13 2328

(26—33)

15 1212

(36—b6)

27 O2D6

(b2—50)

05 1559

(55-60)

09 0251
(50-57)

11 0900

(22‘01)

25 0715
(15—20)

29 0301

(jg—05)

ob ooh7
(Ls-b9)

09 0322

(2o—2h)

17 oh3o

(28—32)

29 1116

(1h—19)

22222

33333

22222

22222

11100

22222

32233

22122

22222

22222

*

22233

22222

01122

—1121

22112

33333

22222

12221

11111

01122

JUNE

3.9 17

5 6 69

3.9 23

T 9 LB

&6 25

1&2 2h

gggg

3.7 39

5.h 16

h 5 27

AUGUST

10.3 16

h.7 31

SEPTEMBER

1&3 15

L.8 21

3.8 7

9.6 25

3.9 39

OCTOBER

h.5 22

715 13

8.2 10

1&8 H

* Tatuoca used (Fuquene and Paramaribo missing).

16A

16A

20A

16A

LA

1bA

26A

8A

15A

hA

29A

6A

3A

16A

29A

17B

55

13B

138

7B

8B

93

10B

16B

95

15B

133

BB

12B

hE

138

15B

78

LB

1978 — continued

26

LG

ha

106

3G

6G

BG

TC

3C

9C

LG

50

86

90

70

251

151

59

2b

1sfe

1pi

2b
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TABLE 1 STORM SUDDEN COHMENCEMENTS (sic) 1975 — continued

NOVEMBER

12 0100 33333 12.5 us 25A 100 151

(g5-01)

19 2320 01110 3.5 13 3A 68 66

(19—22)

1b 0127 22333 5.0 35 21A 17B 10 151

(20—30)
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TABLE 23 SOLAR — FLARE EFFECTS (sfa) 1978

Times of commencements of solar—flare effects (ste) checked by 71 observatories, namely:
ABK son COL DOB YAK NUR LEE mm Lov BOX SIT SVD ESK mm HIT HGK VAL GTT CLL HAD KIV DOU

BDV VIC HEW FUR HIRE TYH OTT MMB AAA AQU TKT ISK ERR cox BOU TOL FED PEN KAK 350 my TUC

my QUE TEN LNP HON SJG HYB MEG NUT GUA FAB ma HUA API PP‘I‘ MPO GNA HER Acs Too Em TWA

cz'r KGL ncq nun HAW. Strong effects are marked by an asterisk. See also page x.

JANUARY

none

FEBRUARY

25 0312 A: YAK MGD M PMG API Too Em; B: mm KAK 550 L“? HYB PP’l‘ m; C: TKT KNY M;
D: BOX SVD KIV AAA HON MED CZT KGL MCQ DUM MAW; E: DOU

25 1M: A: CLL ACS; B: we FRD SJG HUA MPO HER; c: son LER WIT HGK VAL GTT HAD KIV Dou

EDV HRB TYH OTT BOU TUC E; D: ABK DOE mm LOV ESK FUR AQU ISK ERR c01 TOL PEN

TEN HBO API PP’I‘ mm mm CZT; E: (HCQ)

MARCH

none

APRIL

03 1120 A: (ILL; B: LER BOX "HG KIV HRE MPG; CZ NU'R LOV SVD EEK NGK GTT HAD BDV Hm TYH

OH AAA AQU ISK HBO AFI HE; D: AEK SOD DOB NIT VAL DOU TAS ERR COI TOL FRD PEN

QUE TEN HYB SJG FAB AC5 TWA KGL MAW; E: CZT

10 ‘0?” A: SOD NUR BOX ESK W'HG CLL KIV HR]! AAA MPG ACS; E: LE SVD WIT HGK VAL GTT HAD

DOU BDV FUR ISK COI HYB HBO; C: ABK LOV TYH TKT BER TOL FED QUE SJG Hm CZT; D:

AQU PEN TEN FAB API PPT EYE TWA MAW; E: DOB

‘7 0946 E: YAK ESK KIV HEB AAA HTY LNP HYB MUT GUA GHA T00; C: SOD DOB LEE LOV BOX SVD

NGK GTT HAD BDV MME ISK KAK KNY HPO Hm KGL DUM; D: AEK N'U'R WNG WIT VAL DOU FUR

AQU TKT EBR CDI TOL PEN gUE TEN CZT MAW; E: MGD

28 131 A: W'NG NGK CLL HRH MPG; B: GTT EDV Em E; C: SVD NEW TYH TUC SJG; D: AEK

son non mm BOX LEE LOV ESK WIT EAD DOU EDV OTI‘ AAA TK‘I‘ ISK COI FRD PEN HYB FAB

HUA um ACS Too TWA on; E: KIV (EYR) (MCQ) — ( b: )3: EUR AQU — hp: 5: VAL TOL)

MAY

07 0323 A: YAK AAA HT! LNP HYB EYR; B: MGD ENE KAK KI” GUA; C: SIT SVD KIV VIC TKT HON

HUT API FPT; D: AEK SOD COL DOB H'UR LOV BOXED KGL MCQ DUH — (b: GNA)

26 11148 A: CLL; E: VIC m TUC HON HUA; C: SOD COL SIT GTT NEW TYH m PW TWA; D: ABK

DOB N'UR LER MGD LOV DDX ESK WHO WIT NGK VAL HAD DUU EDV FUR AQU EEK COI TOL TEN

w MEG ACS EYE

28 0852 A: BOX KIV; E: SOD YAK SVD "HG HEB TYH (GTT) my LN? HYB MFG; C: ABET DOB RUE LEE

MGD LOV ESK NGK GI'I‘ HAD DOU R-fl-iB AQU T103 ISK KAK KN! M MUT PPI‘ GHA m; D: WIT

VAL BDV FUR COI TOL PEN TEN HBO CZT KGL; E: AAA

Y L"? EYE I 'T GNA; C: SOD COL NU'R SIT KIV

ABK DOE QUE Maofio MCQ DUM; E: SOD PPI‘ (Acs)
26 025* A: GUA; E: YAK MGD SVD L

VIC NEW AAA TKT HON AFI Em,

JULY

10 060 * A: CLL MMB TKT ISK KAK HTY IGIY LHF HYB; E: SVD WA‘IG WIT NGK KIV HEB QUE HUT; C:

SOD COL MOD GTT HAD AAA AQU GUA GNA KGL; D' AEK DOB NUR LEE LOV ESK VAL DOU

BDV FUR EBR COI TOL HER TOO CZT; E: PEN riAW',‘ — (b: YAK)
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TABLE 23

11 01426

11 05142

H ‘051”

11 2226*

02 0552

01 000

13 123

IL 233):

Part c

SOLAR—FLARE EFFECTS (sre) 1978 — continued

J_ULY (continued)

A: CLL mm KAK “LY; 13' um svn KIV KN_Y (TEN) LNP HYB MU_T- c: COL 1.1m) SIT NGK

G'l'l‘ HAD TYH AAA T’T ISK HON GUA', D: ABK SOD DOB HUR LER LOV ESK HHS WIT DOU EDV

FUR AQU PEN QUE AFI TOO EYE NCQ; E: GHA KGL :E‘DUM (MAW)

A: CLL; B: YAK MIKE KAK HTY KI” LN'P HYB HUT MPO GNA;C11\LAG SVD AAA TK’I‘ ISK EUE;
D: ABK SOD COL DOB “UR LER LUV ESK WHO HIT NGK VAL GTT HAD DOU EDV FUR TYH AQU
EBR COI TOL PEN GUA T00 TWA CZT KGL', E: (MAW)

A. C_LL KIV FUR FIRE T_Y_H AAAAAUQ I__SK E_ER T_OL FRD QUE HYE HPO HER ACS; B: SOD YAK

N'UR—SVD WHG 'n'IT HGK—VAL G_TT HAD BDV—(HI-,IB _HT\_l,i TEN ELM",l SJG MEG PAB (HUAE; C:

ABK DOB LOV ESK DOU CZT K—GL', D: LE PGD OTT TK‘I‘ COI FEN‘ ‘ (MAW)

A: YAK API', B: VIC NEW l-MB KAK KEY TUC KN! HON SJG GUA HUA PPI‘; C: COL SIT DTT

F'RD HUT TOO EYE; D: MOD LHP

AUGUST

none

SEPTEMBER

A: CLL; YAK SVD Irfl-IB “TY KEY LHP HUT MPO; C: LER GTT HAD TKT ISK KAK HYB GUA

GIJA; D: AEK DOB HUR LOV BOX ESK WHG WIT HGK DDU EDV FUR TYH AQU EBR TOL PEN QUE
API FPT HER T00 EYR CZT BUM; E: MGD KIV AAA KGL HCQ MAW — (pi: SOD)

OCTOBER

A: YAK CLL; E: SOD “UR BOX SVD “HG WIT KIV TYH LNF HUT PEG TOO; C: AEK LER MGD

LOV ESK HGK GTT HAD DOU ANE AQU ISK KAK ICHY HYB GUA', D: DOB VAL BDV FUR TK‘T BER

COI TOL PEN QUE HPO HER CZT MCQ DUI-I; E: AAA IITY GHA MAW

A: (1- 'GD) CLL TE‘I PM?!) E: WNG KIV HEB TYH ISK PER QUE SJG 1_BO; C: SOD NUR LIL—R

BOX SUD ESK “GK GTI‘ HAD DOU BDV OTT AQU FRD TUC H'UA CZT' . AEK DOE LUV WIT VAL

FUR Tr'T EER COI TCL HER KGL', E LAAA1HYE (GHA) (MAW) -—- (Si: ACS)

A: HON AFI; B: EITY LNP HUT PMG PPT (MPG); C: COL YAK SIT NEW Iv'MB KAK TUC ICHY

GUA EYR; D: TOO MCQ; E: MGD (AAA) GNA DUH MAW

NOVEMBER — DECEMBER

none
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TABLE 21: DOUBTFUL SOLAR - FLARE EFFECTS (sfe) 1978

JANUARY

none

FEBRUARY

H W2: A: CLL MPG; E: FED TEN SJG XUA; C: LER HAD OTT ISK EOU TUC HBO ACS TWA; D: DOB

09 01422

)2 06M

0 102

06 2015

28 1b§5

30 0‘7

22 0232

06112

0 0:31:

07 0855

07 IALO

LDV ESK WIT "GK VAL GTT DOU BDV FUR TYH AQU EER COI TOL PEN FAB HER EYE CZT

KGL MAW; E: "HG

MARCH

none

A—PRIL

LEE; B. son I'thG SVD KIV HRE ma AAA KAK HTI (Tue) KI_II (SJG) I_u'UT ”PO CNA-

AER COL YAK INIE on HIE G_UA APII, D

LOV'
TKT st QUE HON TOO CZT KGL MCQ DVII

MAW; E. IIGE — (b. A: (OTT);T: (VAL) (INEw: C: (EEE) (TED) — pt: (PAE) — pi:
EYE)

A: CLL; B: HTX LII? HUT MPO; C: YAK NUR SVD ITIE KAK my GUA; D: DOB LEE LOV ESK

WIT VAL HAD Dou EDV FUR TIH,AQU TKT ISK EEE C0I TOL PEN M HEE Too cz'r; E:

AEK son IIGD on we NCK CTT KIV fl AAA GNA KGL I-ICQ DUI-I IIAw

I_:IAI

A: CLL; B: W WHO HPO' C son NUE LEE LOV ESK HAD KIV I_SK FRD QUE LNP KGL Dz

ABK DOE yAx SVD WIT HGK VAL GTT DOU FUR T_YH AAA AQU TK!‘E_—EE C01 TOL FEI‘:

HYB SJG PAE HER, E: EDV CZT

A: TUCI, B: FRD HUA PPT; C: COL SIT m NEw OT'I‘ Hon GuA ACS TWA; Dz YAK LER I-IIIB

KAK ‘1 KEY SJG FAB API mo EYR; E: IIGD

A: CLL; EI KIV HEE T_EN (HUT) IIFo HEE; C SOD COL DOB mm W SIT SVD ESK WNG

NGK GTT DOU EDV VIC IIEw FUR DTT AQU ISK EEE FRD Tuc S_JG; DI AEK LEE Lov WIT

VAL HAD TYH CDI TOL PEN P_AB HUA Acs TWA; E. I'Iv'IGDI AAA} (HTV) (HIE) HEo (IICQ)

A: CLL; B SVD TEN IIUT, C: SOD NUE BOX EEK GTT TYH 221E KAK KNY MPO; D: DOB TAK

LEE Lov WIT NCK VAL HAD DOU BDV F'U'fi AQU T_KT_ ISK EEE COI TDL PEN QU E LEE MED

HEE CZT; E. AEK IIGD "HG KIV (OTT) AAA (11‘ I_IyE (FPT) GNA KGL :I
" "

JUNE

(MPG); C: COL YAK NUR LOV SIT SVD KIV HEW MI_-1E AAA KA_K KIIY

EHON MED API PPT T00 EYE; E: ABK SOD MGD HYB GHA (KGL)b—ICQiDUE!

JULY

A: CLL TYH TKT C0I MPG; E: KIV VIC ISK E; c: AEK COL NUR Lov SIT G’I‘l‘ DOU Env

orT TED Tuc M; D: VAL EEE HBO m HEE; E: DOB svn WIT NEw :‘AAA‘: (HTI) (HYB)
HUA (PPT) (KGL) (HCQ) (MAW) - (5i: E: son WNG HAD FUE AQU ACS TWA; C: LEE ESK

NGK TOL IIEO)

A. CLL KIVI E. LEE HAD AAA KAK HTy TEN NUT KGL; CI son COL NUE SVD ESK AQU KIII

MPO CZT; D: DOB YAK IIGD Lov HIT VAL GTI‘ DOU BDV FUR TYH MME TKT st EEE COI

QUE m GUA GEA Too; E: AEK WC: w (HAN) — (5i: E: mm)

A: TTH mm; B: THE SVD (VIC) I-LIE KAK HTY my LNP HYB NUT, C: MGD ESK WNG G'I'I‘

T_K'1‘ I_SK; DI DOB LEE NIT NGK VAL HAD Dou EDV FUR AQU COI TOL P_E.N g_E HER CZT;

E—:AB—Kson Lov AAA (HUA) (FP’I‘) GNA KGL (IICQ) (DUN) (HAW)

A: CLL TYH; H: mm (I-IGD) WNG KIV DOU AQU ISK (MIKE) (KAK) (HT!) (ICNY) H'UA HPO

AcsI C COL DOE Lov SIT ESK NGK VAL G'I'l‘ EDV VIC NEW THE OTT EEE TED Tuc fl
IIEo TWA; E: AEK LEE WIT HAD TKT COI TDL PEN P_AB HEE; E SOD svn (AAA (GNA)

(Tea) (HAW) - (b: (TAKE )
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TABLE 21)

10 0522

11 0359*

12 02112

13 13119

10 11110

16 1325

17 1503

21 01111

05 11111

19 01406

07 231-111

09 1100

12 100

13 10|5

Part C

DOUETFUL SOLAR—FLARE EFFECTS (sfe) 1978 - Continued

JULY (Continued)

A: CLL; a: COL I11:; 0: SOD SIT 110K VIC 1131 TYE @ m 1101: SJU 111m PPT TWA;

D: AEK 13013 HUR 1-100 LE3 LOV ESK 11110 WIT VAL GTT 111m DOU BDV FUR AQU 111111 CUI T0L

TEU 0 API ACS; E: (AAA) (HYB) (0U1-1)

A: YAK; E: 1-100 1<IV my 113'); c: COL an T1111 1-3113 fl TX? KAK 1am w w; 0:

AEK son 0013 mm LER LOV SV‘D EEK 11110 wIT 110K VAL HAD nou BDV EUR AQU ISK EBB

C0I TOL QUE GU11 021A T00 cz’r; E: PEH KGL 111111

A: LHP; B 10-111 KAK HTY C: COL SVD AAA ISK KN! GUA GHA', D: AEK SOD DOB YAK FUR

LER {-{GD LOV SIT ESK NRC WIT II'GK GTT HAD KI‘.’ DDU BDV FUR TYH AQU TKT PEN QUE

HON HYB HUT API TOO KGL HCQ DUI-1; E: (HAW)

E: KIV HM LHP HYB HUT; C: SOD VIC KAK GUA PPI‘ GNA; D: ABK COL DOE YAK HUR NGD

LOV SIT S\ , L HEW AAA TKT HTY KI” QUE HON AFI TCO MCQ DU“

[1' HGK KIV TYH', B: WTCG FUR OTT; C: COL “UR SIT GTT EDV VIC NEW TK‘I FRD TUC SJG

111-0; 0: AHK SOD LER LOV ESK NIT VAL 111m DOU AQU ISK EBR M E PEN QUE 1-1150

HUA HER ACS TWA; E: SVD MA (11112) (GHA) (1-100) (HAW)

AUGUST

none

1m YAK BOX 111:0 CLL KIV FUR TYH OT’J‘ AAA COI PEI.” MPG; B: AEK 3013 (COL) LER

11m) L0v (SIT) SVD EEK 110K GTI‘ 111m DCU (VIC) 11.1112 (1-11-11!) AQU ERR FEB (1011:) (HT!)

(TUE) (1cm) 5J0 1-120 (GUA) HUA; c: DOB VAL EDV Tm 11311 CZT KGL; 1): WIT TKT QUE

FAB; E: (mus) (pm) (GIIA) (1-100) 1.11111 — (51: ISK TOL 1121; ACS TWA)

A: CLL; 14110 C0I 1-190; 0: LEE BOX SVD 110K GTT HAD KIV BDV FUR 111113 TYH OTT AQU

TAS ISK EBB FRD TUC SJG IEO HUA 11m; 13; AEK SOD DOE 11UR Lov ESK wIT VAL DOU TOL

PEN QUE T31 FAB TWA CZT, U1 (ET!)

A: CLL; Tm: 1m HUA; 0: “UR Box 11110 NGK G'rT HAD KIV DOU TYH 0n AQU EBR FRD

TUC SJG 1-1110 PAE; D: ABK SOD 0013 LER LOV SIT ESK WIT VAL BDV FUR ISK C01 TOL P1511

HER TWA; a: (1m)

E: SVD KIV 1-2-15 HTY LHP T; c: LER 1-1130 AAA w my MPD GUA EYR; D: YAK TKT 11011

1113 API PPI‘ GHA TOO CZT KGL 1-1c0 BUM; E: QUE 1-1Aw

OCTOBER

A: CLL; B: (MED) SUD WNG KIV HEB TYH Tbfl‘ (Pt-IQ) {ERA}; C: SOD HUR BOX NGK EDV

ISK SJG HYB MPO HAW; D: ABK DOB LIE LOV ESK WIT VAL HAD DOU FUR AAA AQU EBB TOL

p131: QUE m1 1-1130 HUA an ACS TWA CZT KGL; E: (UCQ) — (b: (SIT) (5111))

A: LNP; HTY QUE HUT MPG; C: MGD LIME AAA KAK KINY GUA PMS API EYE; D: TK’I‘ TOO

CZT; E: SOD MGD BOX NEG EYE PP’I‘ GKIA KGL HZQ DUH HAW

NOVEMBER

none

DECEMBER

E: LNF API PPT; C: COL VIC HTY TUC IGIY HOH'GUA HIS GIM; D: MGD SIT ESK HEW MMB

KAK HUT TOO EYE TWA KGL MCQ DUI-1 MAW

A: CLL; B: BOX WNG KIV FIRE TYH @; C: “UR ESK HGK GIT HAD BDV EUR AQU TKT ISK

QUE SJG HYB GNA AC5 TWA CZT KGL; D: ABK SOD DOB LER LOV SVD WIT VAL DDU AAA

EER COI TDL PEN FAB 1111A HER DUN MAW; E: MBO

A: CLL; B:
. OD} “UR LOV BOX SVD ESK WHO KIV TY“ :LHF

ACS TWA; C LEE HGK GTT HAD FUR AAA AQU ISK TOL PEN HBO;
TKT EBR COI QUE API fl CZT DUE-X MAW; E: (HOD) EYE GHA XGL

A: CLL KIV w; E: PRB TYH ACS TWA; C: BOX SVD WHO GTT EDV FUR ISK TEI MED SIM;

D: DOE HU'R LER LOV ESK WIT HGK VAL HAD DOU AAA AQU TK‘I‘ EBR TOL PEN QUE HYB fl
CZT KGL DUI-1 MAW; E: COI

,1 'HUT} MPO

DOB NIT VAL DOU EDV
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3 VERY UNUSUAL EVENTS

Times of commencement (and ending) of presumed very unusual events.

The meaning of the symhols at the left is as follows:

s‘sc sudden commencement, followed by a storm or period of storminess

si sudden magnetic change which could not be classified as sse

pg giant pulsations, 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 or the pulsations: pil shorter

than 1:0 s, pi2 140—150 s, pi3 longer than 150 s

oo pulsations of more continuous character, generally with long duration; period:

pol 0,2—5 s, pc2 5,1—10 s, pc31O—145 s, pol: firs-150 s, pcS 150—600 s, pcé longer

than 600 S

E the phenomenon could not be discerned because of heavy disturbance

.9 it was decidedly not recorded, although the records were satisfactcry

ncl no classification given in the report

or crochet—like disturbance

x record missing

The events are checked by 69 observatories, the same as for table 2a minus CLL and ESK.

The observatories are arranged in groups with respect to the quality—indications w, A,

E, c, wq which have the following meaning:

w — extra—ordinary and very unusual

A —

very remarkable

E — fair, ordinary, hut unmistakable

C —

very poor, doubtful

wq
— without quality indication.

Period or duration in minutes or seconds and amplitudes as reported by some stations are

added in parenthesis. Amplitudes are given in nanotesla's (nT), if not otherwise indica—

ted. The plus or minus sign indicates the sense of the sharp movement. Beginning and

ending times of the phenomenon are added in square brackets if deviating from the time

at the left. Observatories giving more than one classification for the same case are

marked by an esterisk.

JANUARY

06 0623 see: A: FRD (D: BnT; H: 30nT) TUC (D: 7n’l‘; H: 39nT) HO“ (D: lulT; H: 26n’1‘)

GUA PMG - B: SIT (D: 29n‘1‘; H: 32nT) NEW SJG

51: w: WNG (-— - 2 ma non Lov VAL m Klv FUR m [0633 TKT 530 (D: 12nT

H: 23nT) HUA PPT (D: 0.5'; H: 33nT; Z:—11nT)ACS (D: isnT; h: L-gnT)

TWA (D: -6nT; ii: SOHT) I-ICQ (D: —60nT; ZOOnT) — B: ABK COL (D: ;

h: l76nT) DOB arm WIT DOU BDV VIC mm“ ISK EER BOU (D: 12nT; H: 3inT)
KAK KAN TEN LN? (D: an bn'r; H: 3m 5nT) HBO GHA Too CZT (D: 35n'l‘; H:

16n'l‘) KGL (Dz 103nT; H: SknT) MAW — C: HGK* TOL FAB DUIl

A: YAK AQU — B: Box’i‘ HUT HPO (2m; n: aonT; 1-1; 25nT)
A: son iii-m“ — B: GTT him

A: LER — B: svu (3n 26m?)
8: new:<

C: HGK“

B: BOX“

A : AAA [Imam C01 API — o: (m — c: PEN

TYH QUE. EYE



TABLE 3

27 1708

18 1721

1? 1850.
20 oshs

20 0855—
1100

p1:

Pan c

VERY UN; UAL EVENTS — continued

MARCH

55:: a: QUE TUC
_

5i. A: I‘m - 5: .

‘

LO‘.’ EOX* E713 — 0: "GL

hp: A: ms Aqu 0 (Am; D: be KIT; 59 {IT} CZT (D: 128 M; H: 112 nT) KGL

(D: 270 nT; H: 380 nT)
'05. A AAA

bps: B 516” 5543

b: A- on“ ED‘.’*

pg: A
'

1* — yAK“

piZ A: GTT* — IAWBDV“

13": 3:153 E 16:] ILAD LII? \D: 2m 2 nT; 1;: 2m 2 nT)

p05 c: max“

ch c: 35w

pc 3: IAK“ 30>?“ sou

2 T st use ORA xxcq
D: I TE cu. FAB ms HUA API ACS TOO TWA mm x-LAw

ncl: w: «R my HER EYR —

wq: SIT ADI: SJG

APRIL

ssc A NEW TUC (D: l9nT', H: HnT) QUE E709
51: w. 5mm) um

'

6m —29nT) A: COL DOB KIv FEB TYH

7 027')“ (D 40:13; On: — UR

LEE we {1+ —) ‘
J I: x .J IS}: 1-10 :mT [770$ — c :ch VIC

EBR E713] TO; FR) C21“ (2: 1.1T; H: 3n?) KGL — wqf‘unv
A: MPG (hm; D: 3nT; 1;: 17m")

a: 611* — c: Q (1): 42m; :~: —57nT) —

wq: Box<< mil
A: AAA LHP (D: 5m 11ml". M: 5m BTnT) — E: BOA“X SVD 9m 38m) HUA mm

H: Pm

c: HAD

SJG

ABK wIT pm m DUI-l MAW

A: on API E. a — E: x-c-m COI KAK my — c: LO‘I TOO —

wq: son

A: GUA — 5: 30 — c: TEN

51: w: KIV‘Z — E: QUE mo MST

bp: A: rm — a: DOWAM flaw] TO

bps 5: LEE FAD

b: a: 33% [3853 EBR‘“

pg‘ 5: IAN 23V DOU“

p12 A: Acs E0 com—030E TWA E0 0019—0303 — B: L}: (D: 33.1 3nT; H: 321 lOnT)
— c: 1m 20 0100-1on Pm

piT a: EDW‘ 23h?—

pcs: a: GIT“ 2o oaho-OSOQ
pelt: A: MPO

9:3 A: ms . [:9 1531.40 0613 (20/105 0.56nT/s) - h: HGK“ BDV“ KAK KM pm

pc2 c: mm“

pc: B: MIX“ svn (hm 12m) GnA E9 21ho—20 HOE!
p: wq: AQU

E: AEK COL DOE LDV VIC FUR OTI‘ st EBWHUA KGL MCQ DUN MAW

n: SIT wm: VAL co: FRD pan TUC Tan H011 SJG FAB TOO CZT

ncl B: API — c: HER Em —

uq: WIT HEN Tm GUA

si: )3: HUT — c: DOU

pg: H: mm“ (3/9m; 10m; irreg) ~ A: TorfMPo (2m; D: 22nT; H: 15nT) — E: YAK

HAW ~ w KIv

pi2: A: 500* —

, uAZ (ho/60:; 0.16nT/s) —

wq: mm

E: LNPUJ: 21111.6nT; H: 21.111.9nT)
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TABLE 3 VERY UNUSUAL EVENTS — continued

APRIL (continued)

20 0555—
1100 psi: 8: GT'N

pale: A: Elm“ ACS TWA

pc3: A: son" NGK EUR“ - E: VAL BDV ma KAK my - c: we PET

pcz: E: GTT*

pc: w: Box* (355 6nT irreg) — A: TOL* — B: LEE LOV HAD AAA BEEF“ TEN GNA —

c: czm KGL —

wq: DOB

p: B: SVD (1.5m 10/12n'1‘) TKT -

wq: AQU ‘I‘UC

E: ABK VIT OT'I‘ ISK BER“ COI DUI-1

D: SIT VIC PEN NON SJG GUA FAB HUA TOO EYE MCQ

ncl: E: TYH — c: API HEN _

uq: COL HEW

x: END QUE MED

w

none

JUNE

29 2101 sse: A: QUE NED (1.5m; D: 10nT; H: 29nT) — E: SOD cofi‘ LEN MOD HAD —

uq: 511*

NEW END“ SJG’°‘ GUA* GHA“

5i: w: EEN (D: w; H: SSnT; 2: 36m) — A: NUE KIV FUR HEB TYH AQU TKT ISK

(D: —8nT; H: 33nT; z: —7n'r) LNP (D: 3111 15nT; N: 3m 32nT) NUA — B: CDL“
wNG (—++) HGK VIC 'l‘OL E05 HBO HUT — c: my (D: 5m; H: 12nT) DUN —

wq: Dox“ 511* EDV NEW“ FED Tuc“ SJG“ GUM

bps: B: VAL —

wq: DOU

b: A: KGL (D: 1:5onT; H: SSOnT) — B: GIT“ . wq: DOB

pg: A: AAA — E: SVD (1011: SEAT) — c: YAK“ on“

p12 A: rm": B: HER

pcS: A: EPA“

pen; A: PP‘T*

pc: c: YAK*BOX*
E: LOV m Mun KAK (an MAW

D: (:01 PEN PAE TOO MCQ

ncl: A: API Acs Em TWA —

wq: AEK CZT

x: TEN

sfe: A: HON - B: COL“ —

wq: 511* NEW“ ERD“ TUC‘>‘ SJG“ GUA*

JULY

01: 114140—

1630 ssc: A: QUE

5i: A: AQU H'UA Acs (D: 21mT; H: h2n'r) — B: VIC TOL HBO —

wq: BOXE

bp: E: VAL DU'M — c: r-IGD CZT (D: 98nT; H: Bluff) KGL (D: bsonT; 1-1: ssonT)

bps: B: was

pg: A: COL FUR TYH AAA HUT _ B: Em“ SVD (20m Ina/130m) FRD mc — c: m NED

—

wq: DOE? TK'r

piZ: : EDV qu (no/(205 0.2hnT/s)

pas: New“ — c: PPT*

peb: PPT“
__

p03: A: NGK“— E: mm 193 2305—01; 21:05 an E3 2305—ou 2mg
pc: c: m“
E: AEK son H'UR LDV SIT GT‘T Dou on ISK PEN LNP GNA me

D: LEE HAD EBR TEN Too TWA MAW

ncl w: KIV - A: EYR _ c: C01 API HER —

wq: "IT NEW HON SJG GUA

x: PME

AUGUST — MBER

none
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TABLE 3 van UNUSUAL EVENTS — continued

DECEMBER

16 1920—

1927 ssc: c: we

si: A: zrua mm - B: HUT KGL (D: 37m; H; 21m) _ c: 1st HO“ sm CZT (D: 21mT;
H: hum)

pg: A: AQU ISK - B: DOU _ c: m“ -

wq: 1m

pi2: w: me [921—193§| (605 an) _ A: Box” VAL ED‘I ACS aw — B: cm x-ma HTY

(60/805 0.26nT/s) Km PPI‘ _ c: mx

pi]: m1: NIT (705 30nT)

pi: A: LER mm (m 3011mm) EBR TOL _ B: SV'D (1m 8m) HP (D: 1m1.’-lnT; H:

m 2,1nT) HBO

pas: a: mu

pct A: Tm my (1112; D: 7w; H: BnT) — B: HGD _ c: PMG _

wq: DOE

p(psc)A: FUR

2: AEK 501) HCQ
D: 515' no OTT mm m: QUE m5 API cam TOO m Dun MAW

ncl: a: LDV (D: 37nT; H: 13m) — c: cm —

wq: COL m: GUA

x: KAK HUA

sfe: a: TEU
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1111111111 1575

. 1r 0

Mu unmlmlfl 51- m x and 71

x. 7, >1 and 1 on men 7'\ 25mm»,
0510 4mm 10

'

1101 0535160157153 0171 151011125,

055
515(5)“:ng

camsmcmzm sc-M-0L170055 MAXIMuM 311000 -INDEX x 17111525
I

57

111 mm
V

115. L111» . 1

‘
l

. 1110: 0011 1011 TYPE 01 1 th1 2(7) .
01113 1101117 2201001 K 1(y) 1007 140013

53.011» 3 201.2 51; 72 35 04151 - 5

73.511 3 2230 11121 - 1450 04 24
70:: 55.576 3 2442 01.151 - 730 35 1-4

:01 54.514 3 11-- 0111.51 5 15113 15 01
311 50.111 3 11-- 04151 3 an 17 01

51.1 51.711 3 1231 0412.51 7 770 05 113
011 57.011 3 12317 0412,51 7 302 as 11
11511 55.111 1 2012 0415.51 7 639 55 15

1117 54.211 3 2063 1 04151 1 115 05 05
5110 49.514 3 2042 - 5 5412.5.71 05111 5 57 11 22

300 63.514 3 20-- 04171 7 114 05 u

:20 63.511 1 201.2 -
1511.5.71 5 119 05 11

1511 41.511 3 1515 5 0115.11.71 7 92 05 n;
100 11.114 3 20-- .. 1412.6.5.5.71 5 50 05 11

11115 36.017 3 2062 1 1 -
0411.15.71 5 24 15 1a

535 25.511 3 2042 n73 11.151 5 54 05 00

11111 25.011 3 201.2 ~12 0641.11.71 5 52 05 15
501 25.514 3 2012 so

I
- 0.5 25 - 2 ~- - 55 07 111

1450 21.211 3 2061 so
,

- .5 «25.0 - 2.4 1141121 5 22 05 11

71011 21.111 3 21115 5:6 ~11 >111 402 05121 7 3 05 13
KNV 21.511 3 201.2 50 o .2 722 1 5 0011.5.71 5 52 55 15
111 17.314 3 2042 so - 0.5 25 - 5 -- - 41 07 11
5111 14.511 3 2562 so - 0.5 23 5 - 44 47 01
010 13.511 3 2112 so - 0.5 31 - 7 - 53 :17 01
155 55.514 3 201.2 51: - 0.7 23 - 5 1414.71 5 15 17 111
1175 17.514 3 2060 5: - 421. - 2 0415.51 7 35 05 11
:01 4 . 11 3 2062 Se 21 -05 a 111 5 10 05 1;
11111 111.511 3 2042 51: - 1.5 31 17 - 05 17 01
11111 10.55 1 1235 5: ~- 5 ~— 1115.5.71 5 53 15 03

1101 11.55 3 2042 55 3 51 5 0115.5.71 5 53 05 01

101 15.03 3 201.1 50 15 - 5 114141 05111 5 63 37 05
m. 11.75 3 2062 55 ~ 0.; 425 415 0414.5.5.7.51 5 101 05 15
115: 33,75 1 2041 35 1 1 ~22 >10 11515 1 5 '07 15 07
1:741 41.25 7 2042 so“ 1 3.2- ~30 -22 041 .71 7 221 05 13
700 45.75 3 2062 so - 1.2 ~22 . 5 0414,5571 5 131 55 13
1:11 51.25 3 2042 55 2 35 1. 11.151 7 215 07 1:
K51 55.55 3 2012 s: 4 35 13 01151 5 541 05 1:
01174 75.55 3 2562 so _1 21 155 0111.21 7 1215 05 15

1411 2 3 4 5 3111 2 3 6 5

H15 5633 2122 2322 3345 1555 5575 7554 3554 110‘ 3221 1011 1212 3644 5435 5575 5333 2336

505 4322 0122 2111 6535 5557 7777 7113 2545 »-12 2113 3335 5555 3421 1123

011 5423 3151 2122 3570 5757 0037 9546 3555 0111 2234 3665 5554 4421 2224

m 3323 3122 2111 6570 4550 5390 1555 4566 HID 3321 0110 1121 2244 5555 5551 65431 3323

10411 1311 1022- 1111 1355 5555 5077 7563 3434 1:01 2322 2111 1112 2231 6645 5555 4433 3222

KIR 3311 0022 0000 0357 5555 5077 0563 3334 KSA - 22 6454 5533 2356

042 2222 2111 1112 3415 3750 0005 5551 3423 711: 119111 1245 5413 2311

x 0:. 222; 2010 0001 1635 5550 7075 5454 3333 1017 2201 0110 0010 2363 5445 5555 5133 2336

- 11111 5521 0121 1001 1355 5577 5757 0753 3631 005

g 500 3301 0011 0000 0357 5545 5077 0563 2331 111111 3322 1211 1111 1213 5775 5577 7777 5555

g . _ ____
_ _

__.. 1115 3211 1111 1011 3443 4335 7755 5333 1334

~

1211 23“ 9011 0000 1225 5566 5275 5532 5313 3211 0100 0000 0134 1564 5556 4631 1233

g 1101 2211 0012 1001 1235 5165 5075 5632 001 3212 1101 1001 2363 4435 5553 5432 2334

E Lav 3311 0012 0001 2335 5561 7075 5132 2323 0710 3222 1211 1122 2215 6445 5555 3632 2334

K. 517 2211 1011 0011 2345 4557 0775 5553 2323 2140 3211 1011 0000 23214 5445 5555 3332 1334

E 1175 2211 1011 1011 2136 6545 5775 5432 2333 1101 3312 2231 0012 1155 3465 5555 4322 3511

3 1251' 3311 0012 0000 3335 5445 5755 5632 2323 0111 3212 1011 1010 2315 5517 7775 5332 3431

1; 101K 3211 0011 0000 2334 4166 5755 5432 2323 11571 3322 1101 0011 3346 5545 5555 4632 2334

E 1117 3311 0112 1001 2345 5555 5055 5533 2334 700 3322 1000 0000 2333 6545 5555 1662 2333

1717 3212 1001 1111 2364 5545 7775 5432 1434 2714

741 2311 0001 0001 2236 6515 4555 5432 2223

x17 3212 1121 1011 3366 5555 5775 5162 2334

0011 2311 1001 0010 1234 4445 5755 5132 2226

150 2110 0000 0010 1223 3326 6653 6322 1212

v1: 3312 1110 1021 2335 5555 7575 5553 2336

on 2321 1110 0021 2341 5755 7554 5562 2333

mi 2211 1100 100111 1333 4445 5555 1132 2331
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COMMUN-SCALE MAGNETDGRAMS
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JANUARY 3-5, 1978
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14 11 u

1a

In

15 111221

1H
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16 11111
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151

an

11 111155
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191 111
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112 Part D

THBEE—LETTER CODE OF MAGNETIC OBSERVATORIES

Corrections and additions to the list in

IAGA—Bulletin No. 32h, page 106-116.

LAT. LON. CODE STATION NAME

55 38 11 A0 BFE BRORFELDE

66 A8 33 A8 BOY BOYARSKAYA

22 21 103 50 CHA CHA—PA

-35 19 1A9 22 CNB CANBERRA

23 6 113 21 CNT CANTON

56 AA 13 13 ESM ESMARED

61 53 12 1A FLO FLOTNINGEN

63 1 22 3A HOP HOOPAKA

A3 55 359 39 HRQ HUROQUE (MP)
— O 23 199 58 JRV JARVIS ISLAND (C)

A1 25 69 12 KEL KELES (c)
—11 39 27 28 KVA KARAVIA — CONGO

36 5 103 51 LZH LANCHOW

39 17 1A1 12 MIZ MIZUSAAm

A0 2 116 10 PEK PEKING

53 6 158 38 PET PETROPAVLOVSK

62 3A 30 16 RKS ROSKA

53 59 A1 51 SHT SHATSK

39 33 355 39 SPO SAN PABLO, TOLEDO

28 29 3A3 AA TEN TENERIFE (SANTA CRUZ)
28 29 3A3 AA TEN SANTA CRUZ (SEE TENERIFE)
A2 5 AA A2 TFS DUSHETI SEE TBILISI (TIFLIS)
A6 57 1A2 A5 TYN TOYOHARA NEW (C)
A6 57 1A2 A3 YSS YUZHNO SAKHALINSK

A6 57 1A2 A3 yss SAKHALINSK (SEE YUZHNO SAKHALINSK)

MP = micropulsations
C = closed
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Introduction

At the Scientific Assembly of IACA in Seattle (1977), the Working Group

on Geophysical lndiccs, zmd then Division V requested one of us to visit the

Km-obsurvatorics to discuss the method of the K-scalings with the observers

(IACA Bulletin nDAI, p.50 and 82). The project was endorsed by the IACA

Executive Conmittee (loe.cit., p.33).

This report contains three sections, the second prepared with M. Menvielle.

The first section describes the work done by Nayaud at each observatory and the

consequences expected in the future. The second one is a quantitative analysis

of the results obtained, and describes the way in which the quality of the K

scalings will be monitored in the future. The third section lists various ge-

neral reconmmndations some of which have been discussed by the Working Group

on Geophysical lndices during the IAGA Assembly at Canberra in 1979 and , if

possible, endorsed by it and forwarded to the Observatory Directors.

l. The work carried out at each observatory, and the results expected.

The wor‘r: carried out by l-layeud had a two-fold goal : (I) by

atin.
rescaling a oneryear sar‘ple of indices at each obserVutory awl cm

L

the new sca‘ri with the originJl observatory scalings, it was possible

ticel and fruitful discussions with the observers about
to initiate pr:

m atr1
the diseré“ Les observed, and (2) by rescaling the same oneryea

'

sinzpl

all the Kz'nobscrvatories, it will be possible to have a: one s '11 aa. ispost

reference sample in order to monitor in the future the evolution of the

quality of the observatory scalings.

The Kmrabservatories visited by Mayaud either at the station itself

or at a central bureau where the concerned observer met him are A Aeggdan,

Petropavlosk, Memamhetsu, Tunguska, Sverdlovsk, NovosLbirsk, Niemegk,

Nitreveen, Hartland, Ottawa, Fredericksburg, Newport, Victoria. Tucson,

Anbcrley, Toolangi, Gnangara, Kergueleu. Crozet, Hermanus, Argentine Island,

South Georgia, Trelew. The reconh of Novosibirsk could not be scaled because

of too much contamination by artificial disturbances but its observer was

trained on the Sverdlovsk magnetograms. At all the others (that is the 22

observatories whose Scalings are diSCUSsed in section 2), new K scalings
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of a one-year sample were made independently in each horizontal component

(H and D). Such independent scalings in each component were the condition

for achieving the first result of the mission, that is to leave a Copy of

these scalings at the observatory which would serve as a reference, in the

future, for the training of new observers. Indeed, scaling only the largest

K (which is a possible way of carrying out the scalings) would not permit

the observer being trained to know, on many occasions, the source of the

differences between his own scalings and these reference scalings ,
it

only becomes possible with scalings made in each of the two components.

Menvielle visited with Mayaud four of the Km-observatories

(Kerguelen, Crozet, Argentine Island and South Georgia) and carried out

similar scalings on his own. All differences between Mayaud‘s scalings

and his scalings were discussed and resolved. The last three observatories

are rather difficult to scale because of the great day—to—day variability

of the regular daily variation SR (remember that the elimination of this

daily variation is the main problem in the scalings), and the goal of this

supplementary work was to train Menvielle for advising observers in the

future.

At every observatory, the comparison of the new scalings with the

observer's scaling: was the starting point of the discussions with the

observer. In most cases, the source of the differences was found (for further

details, one can see the recommendations given in part 3) ; sometimes,

however, the sample worked out had been scaled by an observer now retired ...

Furthermore, and most of the time, checks were made by asking the observer

to make new scalings. Often, after this had been done, the number of

differences between the scaling: by the observer and Mayaud fell below 5 Z,

which is a satisfactory threshold‘ Reports were prepared and left at each

observatory. They indicated the main sources of the differences observed and

the improvements to be carried out. The "training" of the observer, and the

expected implementation of the recommendations left, constitute a second

result of the mission : one may expect that the standard of the K scalings

will remain at a good level in the near future. Besides, if the one—year

scaling sample left as a reference is used for the observer's training,

it may be considered as a guarantee that the standard will remain at a

reasonable level in the long term. Finally, we describe in the next seczion



116

how permanent control of this level is now possible at the central

Km-bureau.

2. A quantitative analysis of the differences between the observatory and

new scalings

Since the K indices are in general less difficult to scale when

the geomagnetic activity is high, the sample to be used should not be too

disturbed. But because some of the Km—observatories are rather recent, the

window for choosing a suitable one—year sample was rather narrow, given

the high activity level during the last years. The twelve months July 1976*

June 1977 were finally chosen, The average value of hm‘is 18.4 nT for that

period, which represents an average level with a sufficient number of

quiet days, but also a number of moderately disturbed days ; the latter are

most significant, in many respects, when checking the quality of the scalings

Indeed, on the condition that the observer does not have a completely wrong

understanding of the method (using, for instance, the iron-curve method in

which the average Sq variation is eliminated), the quiet days are easy

to scale.

The main differences between the observer's original scalings

and the new scalings are : (I) for a low activity level, the first scelings

are often higher than the new sealings. This can be due partly to the

statistical procedure as the new K are taken as the starting point, but

in most cases, it has appeared that it was due to an insufficient elimination

of the regular daily variation SR.This is shown on the left—hand panel of

Figure l and we can see that it is, in general, more pronounced in summer—

time. (2) for a moderate activity level (K = 4 and 3 : this level cannot

be qualified as being a high activity level), the tendency is reversed.

This is due to one of three factors: first to the fact that a given observer

neglects one component in scaling, or second to the elimination of smooth

variations during the nighttime when there was no reason to identify

any SR variation at these hours (this is not always the case, however, at

some longitudes or seasons ; see the Atlas of K indices, Haydud, I967). or

third, to different interpretations of the borderline cases (indeed,

some observers hesitated to choose the higher index when the trace just
I

crossed the border).
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As it stands, these statistics could seem rather deceiving

and apparently lead to questions about the possibility of obtaining

reliable scalings. At the minimum, the threshold of 5 Z for the number

of differences mentioned above, and concerning the level below which

differences should fall between observers well trained, is far from being

reached. Table 1 gives the number of observatories for which the percentage

of differences calculated over the whole sample (2920 intervals) is

comprised between given limits. The three observatories of the first class

(lowest percentages) are numbered 1, 5 and 16 in the Figure 1.

In section 3, we shall comment on the possibility and the condi—

tions for improving in a definite way the standard of the scalings. Before

that, we have to estimate the influence of these differences in theresulting

‘ ' ' '
and 'am' indices. Such indices have been computed for the one-year

an
,

as

sample with the set of original observatory scalings (K1) and with the set

of new scalings (K2). If one compares the monthly averages for the twelve

months of the sample (Table 2), the differences appear to be rather low

and question the usefulness of the work undertaken. One has however to be

aware of two points. First, there is a balance between low indices (K = 0

and 1) scaled too high, and high indices (K = 4 and 5) scaled too low

since the former are more numerous (see legend of Figure 1). There is also

compensation between observatories : for instance, local day and nighttime

indices are averaged in the planetary indices. However, we shall see later

how the differences contaminate the estimate of the low activity levels,

and one cannot insist too much on the fact that, for many investigations,

it is as important to know the absence of disturbance as to be able to

estimate their intensity when they exist. Secondly, we shall see how the

quality of the standard has varied considerably with time in the past at

most of the observatories. This variation should be avoided, and one can

hope that the impetus given by the visit to the observatories will prevent

any large deviations in the future.

ms of the difference between the 3—hour
Figure 2 presents histog ,

indices ('am', 'an‘ and 'as‘) derived from the original observatory scalings

and from the new scalings for different levels of activity. As expected

from Figure l, the planetary indices derived from the original observatory
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scalings are higher at low activity levels (histograms are shifted towards

the right—hand side) and lower at high activity levels. As it has been

stated before, one part of this effect can be due to the statistical

procedure. At low levels, the effect is greater in each hemisphere during the

local summer, which indicates that the contamination by the daily variation

SR becomes larger at this season in the two hemispheres. Let us note that

this effect is greater in the northern hemisphere, a fact already noted

by Mayaud (1970, 1979) for the whole series of the 'am' indices. Two other facts

can be mentioned. (1) The histograms are wider in the southern hemisphere.

This is probably due to the smaller number of observatories used in the

derivation of the ‘as' index. (2) There is but a slight shift towards the

left-hand side of the histograms of 'an' and ‘as' for the class 20—39. We think

that this indicates that a contamination by the SR is still present at this

activity level during local summertime, as the histogram of 'am' indicates

that similar histograms of 'an' and 'as' for wintertime would be much more

asymmetric.

Differences at moderate or high activity levels are relatively

much smaller : for instance, a difference of —4 (Y)? (the histogram of

'am' at the bottom) when €am' is equal to 50 or 60 nT, is not very signifi—

cant. But, at very low activity levels, discrepancies can easily reach

1002. This is certainly too much and should be avoided if one considers

that such planetary indices are the only possibility for classifying

and ranking the quiet periods.

The repartitions of the differences between the daily indices de—

rived from the K1 and K2 data sets are presented in Table 3 in the case of

'am', 'an' and 'as' for two classes of activity. One can note again that

positive differences are most numerous, but the differences are smaller

in thiscase compared to that obtained from the three—hour values (see

Figure 2).

The above quantitative analysis bears on the one—year sample l976/

1977 only, but it is possible to investigate what happened in the past.

The process used consists in computing the variation of the ratio of

the average activity in a given observatory over the corresponding hemi—
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spheric average activity; diagrams have been drawn for each observatory

in the case of running averages calculated each month over A months or

over 12 months, and we show on Figure 3 the diagrams for five Rm—observatories

whose K indices have been used from the beginning of the Km-series, 1959.

At each observatory, the value of this ratio is compared to its average

value calculated from the new indices scaled in the one—year sample 1976/77,

as is indicated by the bold straight line. Such diagrams have been sent to

each observatory with the relevant comments, and will be sent regularly in the

future, and thus, observatories can check their standard continuously.

The use of 4—month averages instead of 1-month averages reduces

the noise due to the non—sufficiently—random occurrence of great disturbances

within a single month with respect to the local time. Because the amplitude

of the [2-month wave of the geomagnetic activity varies with longitude in

each hemisphere (Damaske, 1977 ; Mayaud, 1977, 1979), ratios

computed from the 4—month averages undergo a ermonCh wave which varies

from one observatory to another. The use of 12—month averages eliminates this

effect, but the consideration of the 4—month curves is still of interest

in order to estimate whether there exists a contamination of the K indices

by an insufficient elimination of the regular daily variation SR (remember

that the contamination by the SR can be greater in summertime). 0n the

other hand, the choice of the 12—month ratio derived from the new scalings

as a reference must not be considered as a definitive one ; in many aspects,

the sample is too short to be considered as an absolute reference. One may

expect that, in the coming years, discrepancies existing between nearby

observatories will be greatly reduced and that a more reliable reference

will be obtained by comparing the behaviour of the ratios from one

observatory to another. The interpretation of the curves of Figure 3

for all observatories is sometimes difficult; in particular, what is the

influence of known incorrect scalings at a given observatory on the values

of 'an' or ‘as' used in the computation of the ratio for other observatories?

A trace of this fact or others appears in the comments sent to the

observatory Directors.



Let us give a few comments on the curves of Figure 3. First, all

the original observatory K‘Scalings used in this Figure were made previous to

the visits of the Km-observatories. At observatory number A, the ratio

varies slightly all along the series, and is close to the reference ratio.

The deviation around 1970 would possibly correSpond to a deviation for a

short period. At the time of the reference sample. the small difference

observed was identified during the visit as being due to an insufficient

knowledge of the day‘torday variability of the SR’ and it is possible that

the amplitude of the annual variation appearing all over the series is

greater than it should be. As a whole, however, this observatory is good

and stable for many years. It probably constitutes a standard to be

reached by any observatory, that is deviations of the 17 nth average

ratio much smaller than 10 Z (the distance between the bold horizontal line

and one or the other thin horizontal lines) from the reference ratio. Number

9 shows the result caused by a change of the observer after 1968 : in the

first part of the series, the observer Correctly eliminated the variation

SR although he possibly went a little too far, while, in the second part,

the new observer did not sufficiently eliminate this variation. Number 16,

among the observatories displayed in this Figure, shows the best agreement

between original observatory scalings and the new scalings : the bold curve

almost coincides with the thin curve for the twelve months of the sample.

This observatory belongs to the first class (15.5 Z - 17.5 Z) of the

Table 1. But, during previous years, great deviations from the standard

appear. One of us had the opportunity of visiting this observatory in

1971, hence the change which intervened after that year. Number 19 is

interesting because it displays the effect of giving up the iron—curve

method ; this occurred after the publication of the Atlas of K indices

(1967). The effect is a spectacular one. Note that the annual variation

has an opposite phase to the one of number A, which is absolutely normal.

Finally, number 21 base clear tendency to scale too low all over the series ;

this is mainly due to the fact that the D component was often neglected

in scaling. with the exception of three other observatories, all the others

display variations of the ratio which are quite large in one or another

part of the series, as they appear in Figure 3. Certainly, and to repeat a

remark made above, there is some compensation between one observatory and

another when computing the planetary indices, but one may expect in the

future any large deviations will be definitely avoided.
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3. Recommendations to the observatory Directors

In order that the following recommendations be well understood,

we wish to commence with two remarks. (1) The following quotation of

Barrels in his report at the IAGA Berkeley Meeting in 1963 (see IAGA

Bulletin n° 19, p. 224), as Chairman of the Committee on Characterization

of Magnetic Activity, must be recalled : "Should we aim at improving K

indices by the introduction of more stringent directions 7 A reasonable

demand on the attention of the observer seems to be justified, but I should

be opposed to overloading the observer by expecting from him a perfection

which, in any case, would not much increase the intrinsic value of the

produced K index”. And, to some people who thin? that the production of

good K indices could be obtained only by doing the work at a central bureau,

we would propose an answer that one of us heard several times from Bartels

"An international project must be run by involving local people in the job,

and to withdraw the observers from it would be disastrous. Their patient

and daily work is so important for our science that, without them, we cannot

do anything, and they must have priority. Any other attitude would be unfair

to them”. (2) We emphasize in section 2 the contrast between the discrepan-

cies illustrated by Figure l and the small differences observed at the level

of the planetary indices. 0n the other hand, Figure 3 shows that, in

the past, the homogeneity of the K series was quite poor at some observato-

ries. This again contrasts with the possibility of detecting a lot of true

and fine geOphysical features in the planetary indices (see, in Mayaud ,

1980, the description of the true features of the 'am' index, as found by

various workers). Both these contrasts plainly justify the choice of

deriving the 'am' index by using two or three observatories within each

it allows for a compensation not only of abnormal
longitude sector :

induced effects at a given observatory but also of differences in scalings.

Does it mean that the scientific cormunity can be indifferent to

the quality of the scalings 7 We believe that an international project

has to be run as well as possible because data of high quality could lead

to the discovery of new properties. But a just balance has to be kept

between the "reasonable demand on the attention of the observers" and an

unreasonable burden imposed on them. The following recommendations aim at

such a balance. Most of them come from the discussions with the observers
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during the visits made at each observatorv. They summarize the sources of

errors which were observed. By enumerating them all, one could prevent

other observatories from falling into similar errorS. They are classified

under various items. The two most important recommendations have been

submitted for the approval of Working—Group 6 on Geophysical lndices of

IAGA Division V.

Three points have to be considered : (a) any scale must be strictly

proportional to the fundamental scale given in the Atlas of K indices, p. 5 ;

(b) the scales must follow changes in the scale values ; (c) the scales must

be of sufficient quality.

(a) Before undertaking new scalings at a given observatory, we

always checked the scales used by the observer, and sometimes discrepancies

appeared. At times, these discrepancies were due to errors in the drawing

of the scale. At other times, they were due to the unexpected finding that

the successive limits used by the observatory concerned, as they were taken

from Bartels et al. (|939, their Table 2, p. 418), were not strictly propor-

tional to the scale with a K = 9 lower limit equal to 500 (see, for instance,

the scale 350 of this Table which begins with multiples of 4 instead of

multiples of 3.5). Any such rounding process must be avoided, since the

position of a given line on the scale, which has to be drawn with an

accuracy of a tenth of a millimeter, finally depends on the scale value

of the record of a given component ; the rounding process must intervene at

this last step only. We recommend that a reasonable care be taken at this

preliminary level of the drawing of each scale. Lines also must be parallel

(see point c).

(b) The acceptable tolerance when the scale value of the record

changes should not exceed 1 Z — 2 Z. Since such variations are undiscernable

for the first two or three steps of the scale but become significant for the

subsequent steps, the drawing of supplementary small lines as illustrated

in Figure 5 of the Atlas of K indices should give the scale a longer life—

time (see however point c below). Let us note that, if the D scale is based

on a scale—value in minutes at the time of its making, one has to take
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care that the secular variation of the H component does not change the

scale-value in nT.

(c) A good quality of the scale greatly facilitates the work of the

observers. The model given in the Atlas is not compulsory but presents several

advantages. The support should be truly transparent (this facilitates the

choice of the index for the borderline cases) ; sufficiently stable (i.e. do

not use transparent paper) ; somewhat flexible (the scale is then easier to

handle). Lines should be very thin. On this point, the best K—scales present-

1y used in the world are those of the British Antarctic Survey. A mastercopy

has been made with a laser on a glass base. Then a negative film copy is

obtained, which provides any desired scale by photographic enlargement on a

transparent flexible base. This guarantees a perfect thinness and parallelism

of the lines and, as well, a perfect proportional variation of the scale,

This also provides the means of always having at one's disposal a set of

slightly different scales, which allows for any variation in the scale values

of the records. Any observatory that wishes to have a negative cupy of this

mastercopy could contact the British Antarctic Survey, Geomagnetic Division,

at Cambridge (Great Britain). We would strongly recommend doing this.

3~2 9h2s5_2£_sbs_§eelies§

Any scaling made at an observatory has to be checked before

being put at the disposal of the scientific community. We wish to indicate

several points along this line. Some are very important, other are only

pieces of advice.

(a) At some observatories, K—indices have to be scaled every day

for distribution to a national agency. In that case, one must never scale

the last 3-hour interval of the record, or even the last two intervals.

Identification of the variation SR can be uncertain if one does not see

the record on either side of the 3-hour interval concerned, and scientists

requesting a rapid distribution should understand this fact : such scalings

made for the last 3—hour intervals of the last record available are not

reliable.

(b) It is much better not to scale day by day, but to scale week

by week or fortnight by fortnight. The coherency in the identification of the
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daily variation SR is thus much greater. And, according to the following

items, day by day scalings should be considered as being provisionaL

(c) Given the short time needed for the scalings, the ideal

way (this is not at all compulsory) is to scale independently each component

twice at a separation of several days. Clear mistakes due to the inattention

(to some extent, the scaling is so easy on many occasions that inattention

necessarfly plays a role) can thus be avoided. Furthermore, and this is most

important, doubtful cases can be solved more easily. Particularly,

when one is hesitant about the identification of the SR’ one makes a

first choice. If one chooses the same value when scaling again, it indicates

that the choice was probably good ; if not, one has to opt for the most

prudent solution (see section 3.3). Let us note that scalings treating each

component independently is the only serious way of checking, because one

can identify the source of the difference.

(d) Double scalings can be made more easily at the observatories

where several observers are at work. Obviously they must be made entirely

independently, and with the same correct method. Several times, when inves-

tigating differences between the original observatory and new scalings on

the one-year sample, we observed that there were abrupt changes from month

to month (or, even, from week to week). This was due to scalings made by

different observers. It is evident that an agreement must be reached

between the observers of a given observatory.

(e) A minor point merits mentioning. Sometimes, during discussions

with the observers, it appeared that differences in a given month came from

holiday absences of the main observer. In such a case, one must not hesitate

to consider the first scalings as provisional. These provisional scalings

should be sent to the control Km—bureau to avoid delaying the provisional

computation of the planetary indices. Later on, the definite values, after

the check has been made, should also be sent.

(f) Finally, it would be worthwhile to recommend that the

observatory Directors notify any change of the chief—observer (or the

observer if he is alone) to the central Km-bureau. In that way, the central
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bureau could follow carefully the indices which arrive and inform the

observatory Director whether the standard is maintained or not. This last

point is rather important and has been submitted to the approval of the

Working Group on Geophysical Indices.

3~3 Ibs_es£heé_2£_eseliee§-

The professional requirements needed for scaling K indices are

rather high, and, during the visits to the Km observatories, it appeared that

observers were not always sufficiently trained and helped in their work.

Sources of the differences observed between the original observatory scalings

and new scalings were partly due to either the poor quality of some scales

used or insufficient checks. At some places, it was also due to the lack of

attention given to one component, hence the interest of scaling independently

each of the horizontal components as mentioned above. But the main source

of the differences was the insufficient knowledge of the day—to—day variabili-

ty of the
SR (hence, a frequent and more or less unconscious use of the

iron—curve method) and of the existence or the non—existence of the

variation SR
at night. At some observatories, in the reports left at

each observatory, this fact has been mentioned. The following recommenda—

tions can be made.

(a) The Atlas of K indices contains a description of the day—to—day

variability of the regular variation SR, and its author got the impression

during the visits made that, in many respects, it does not achieve its goaL

He believes however that one of the reasons of the failure is that one of

the recommendations given in it (see, p. 91) was not followed. Indeed, the

best way for acquiring a true knowledge of the SR variability is to set up an

Atlas of the records of the observatory. Only two Km—observatories had such

an Atlas at the time of the visits. However, one may assert that an Atlas

is of great help in two ways : (I) when, on a given day, observers are in

doubt, a look at this collection of records helps a lot in solving the

difficulty, and (2) when one has to train a new observer, the task is greatly

facilitated. We cannot insist too much that each observatory Director under-

take the setting up of such an observatory Atlas, possibly with the aid of

a qualified scientist.



‘26

(b) When setting up such an Atlas, one has to give the same weight

to the nighttime as to the daytime. It is important to know the various

possible shapes of the variation SR which may occur during daytime, but it

is as important to know the various times at which the SR
can begin or end,

and what are the possible occurrences of 'regular" SR
variations at night

such as they exist at some longitudes or seasons. Indeed, the main source

of the differences observed between the observatory and new scalings was

an insufficient knowledge of the variability during daytime (hence, K indi—

ces scaled too high) and a tendency to interpret smooth variations during

nighttime as being the variation SR while they were not such (hence, K

indices scaled too low). Let us note that, when a variation of the field has

to be interpreted as being the SR during the night, its amplitude is never

large (except sometimes in the D component during summertime), and it

can be interpreted as such only when the field is sufficiently quiet to permit

the observer to recognize it.

(c) The objectivity of the K scalings has been often questioned.

If a supplementary result comes from the visits to each of the Km observa—

tories, it is that this objectivity exists as soon as the observer is well

trained. It was a surprise to see how rapidly full agreement could be

reached in the scalings : as we said in section 1, the number of differences

falls below 5 Z for the scalings remade by the observer. But this requires

that the observer does not speculate. Figure 1 shows that differences

between the original observatory and new scalings exist not only for the low

indices (K = 0,1) but also for K = 2,3 or K = 4,5 ; their source, on many

occasions, was a tendency to imagine the variation SR
when it is not identi-

fiable. In fact, as said in the Atlas of K indices, the K scalings depend on

an intelligent estimation by the observer of the necessity (or the non—

necessity) of eliminating the SR'
The difficulty in scaling does not arise

in the extreme cases : very quiet days or very disturbed periods. In the

It
first case, the SR appears in its pure shape ,

in the second case,

becomes negligible with respect to the K variations. Hence, it is obvious

that the precision with which the identi ication of the SR
has to be made

varies inversely with the intensity of the activity. In intermediate cases.

quiet parts of the record often permit the observer to identify the SR ; but,

as soon as reasonable uncertainties arise (we mean by 'reasonable” that the

observer has a true knowledge of the SR variability at his observatory), the
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only way to be objective consists in refusing to speculate, that is to

imagine a possible SR' when one does not see the SR'
one should not inject

any assumed SR ; it would be a return to a method like that of the iron-

curve. On a given occasion, one would inject a given SR, and, on another

occasion, another one for the same record. In order to maintain a consistency

(or an objectivity) either between the scalings of a given observer, or

between two observers scaling the sane records, or from one observatory to

another, any observer has to be increasingly prudent when the SR becomes

undiscernable : "when in doubt, don‘t”, that is do not imagine what it is.

(d) We said in section 2 how we hope to be able at the central

Km-bureau to follow the evolution of the standard of the scalings at each

observatory, and to keep in close contact with them on the future. We believe

however that a further step should be carried out : the observers have to

be helped and controlled by a qualified scientist in each country. This

qualified scientist should have a true interest in the field, and believe

that, because indices derived from the K indices are a useful tool for the

international scientific community, good scalings are of importance. This

last recommendation has also been submitted for approval to the Working Group

on Geophysical Indices. The choice of the qualified scientist for each

country (or for a region) could be made through an agreement between the

Working Group and the observatory Directors. We are convinced that, in that

way, some of the defects appearing in Figure 3 could be avoided in the

future.

4. Conclusion

One of us who initiated the Km project was constantly wondering,

from the beginning, about the quality of the indices used. By comparing

the frequency distributions of the observatories, he could guess that

problems existed ; sometimes, abrupt changes were w clear that he

supposed a change of the observer and enquired about that. But many other

discrepancies remained unsolved.

After the visits to each observatory, many problems have been

clarified. For instance, it appears clearly that, because of smaller

activity in the southern hemisphere (see Mayaud, 1980. the number of low
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indices is greater in this hemisphere than in the northern. Furthermore,

one now has a real possibility of monitoring the quality of the indices

used. Hence, we are confident that, if most of the recommendations listed

in section 3 are implemented, the quality of the planetary indices distri-

buted to the international scientific community will definitely rise

to a good level.
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Table l

15.5—17.SZ 17.5—22.52 22.5—27.SZ 27.5—33.8Z

n 3 9 6 4

Number,n, of observatories for which the number

of differences between original observatory and

new scalings are between certain percentage&

Table 2

33

K] 17.9 17.7 22.8 20.5 15.6 17.5 17.3 19.5 18.6 25.8 20.4 16.4

2
17.5 16.9 22.7 20.3 15.6 17.5 17.7 19.5 18.4 25.5 19.5 15.0

as

1
14.8 14.6 21.2 18.1 15.1 19.0 19.2 20.3 18.6 23.7 16.9 11.2

K2 14.7 14.6 21.4 18.5 15.5 19.3 18.3 20.3 18.5 24.4 17.6 11.3

3—111

1
16.3 16.1 21.9 19.3 15.3 18.2 18.3 19.9 18.6 24.8 18.7 13.8

K2 16.1 15.7 22.0 19.4 15.5 18.4 18.0 19.9 18.5 25.0 18.5 13.2

Comparison of the monthly averages of the planetary
indices"an', ‘as‘ and 'am' for the two sets of scalings

K and K
1 2

Table 3

—3 -2 -1 0 +1 +2 +3

classes gm

O~9 O O 2 36 43 3 0

10-19 0 0 20 86 49 2 0

an

0-9 0 O 0 I 14 5 2

10-19 0 0 l 22 33 9 2

£1

0-9 0 1 4 7 9 2 0

10—19 0 2 8 20 14 6 1

Differences between the daily values derived from

the original observatory and new scalings using
the one~year sample for'em, and only the local summer

for 'an' and 'as'. Two classes are considered: 0'9 and 10—19 “T
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Legend of figures

Figure l. Percentages of the 3-hour intervals over a one-year sample for which

original observatory K indices are lower (~) or higher (+) than the new scalings.

Each row is related to a given observatory; the observatories are arranged at

random and identified only by a number. The length of the straight lines indicates

the percentage of the cases where the differences is one unit only; the length of

the rectangles corresponds to the percentage of the cases where the difference is

two (or more) units. In the left—hand panel, the 3-hour intervals have been

ranked into three seasons 5, e and w. Season 5 (or w) corresponds to the local

summer (or winter). There are about 970 intervals per season. In the right-hand

panel, intervals are ranked into three classes according to whether the new

value scaled is equal to (J or 1, 2 or 3 and A or 5. There are, on the average,

3310fK=Oorl,56ZofK=20r3, and IOZofK=40r50utof the2920

intervals of the samples. Such percentages vary from one observatory to another

for various reasons, but especially because of the incorrect choice of the K = 9

lower limit at some of the observatories (see, Mayaud, 1979, on that point).

Figure 2. Histograms of the differences between the 3-hour am (or an and as)

indices derived from the original observatory scalings and from the new scalings.

with am, the full oneryear sample is used; with an and as, only the local summer

season is investigated. Planetary indices derived from the new scalings are

ranked into four classes; the fourth one ( > 39 nT) was not worked out for the

an or as imlites because of too small a number of 3-hour indices (only about 80).

The number of indices used or each histogram is indicated in a circle on the

right-hand side of each. Note that the abscissa scale is not the same for the

sample > 39 nT.
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Figure 3. Comparison of the activity level at a given observatory with the planetary

level as measured by the an or as indices. The observatories displayed are

identified by the same number as the ones used in Figure 1. Values plotted are

the ratio of the average activity at the observatory over the average activity in

the hemisphere concerned (an or as). One point per month is plotted : it

corresponds to 4—month averages in the left—hand panel, and to 12—month averages

in the right-hand panel. Thin curves correspond to the values of this ratio when

computed from the scalings of a given observatory and from the planetary indices

an (or as) derived from those of all Km observatories. Short bold curves in the

left-hand panel correspond to the 14-month values of the ratio when computed from

the new scalings of the one-year sample at a given observatory and from the

planetary indices an (or as) derived from those of all Km-observatories. In the

right—hand side, no such curve can be plotted since there exists only one 12—

month value with the one-year sample; but the value of this 12—month ratio can

be identified in the drawing since the ordinate of each bold horizontal line

corresponds to that value in this panel. In the left-hand panel, the ordinate

of the bold horizontal line is that of the average of the 4-month ratios for

the new scalings. In both panels, the difference between the ordinate of a thin

horizontal line and of the bold one corresponds to a variation of the ratio by 0.1.

Averages values of the ratios vary from one observatory to another but are close

to one unit. Mark times of each year are plotted at the center of the year

concerned; that is at the abscissa of the May—August average with the A-month

running averages, and at the abscissa of the January—December average with the

12~m0nth running averages .








