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INTRODUCTION

This Bulletin continues the long series Of publications on magnetic disturbance

indices, determined by the observatories and compiled by the l:\Gr’\ (formerly IATME‘)

through its data center in De Bilt. Since 1954 this work appears as "international (or

Permanent) Service of Geomagnetic lndices" in the Federation of Astronomical and

Geophysical Services under the auspices oi" the International Council of Scientific

Unions

The daily character figures C [as reported by the observatories in a scale 0 -

2)

and their daily mean values Ci have been published since 1906 in the series "Caractere

Magnetique des Jours" (et des Annees) and in the Journal "Terrestrial Magnetism", to-

gether with lists of selected quiet and disturbed days. In 1938, this work was extended

backwards to 1890, For the years 188—1 4390 Ci iigures were published in Terr. Magn.

vol. 52, pp, 33 - 38, 1047 (see also: Transacts. \\ashinglon Meeting 1939. lAGA Bull, 11,

no 183 -

195). in 19-10, the C-data and the selected days became part of the IAGA —

Bulletin 12. However, with the appearance of Bull. 12 vi (1967) the publication of the

C»figures of individual stations has been discontinued (IAGA resolution No.3, Madrid

1969). The publication or C1 and selected days is continued.

The threeshourlxK-index (scale use) was introduced by l—lartels in 1933. From

the Ii-figures oi 12 selected stations, planetary indiccs Kp were derived. Both K and

l<p were officially adopted by the I-\G:\ in 1051 and the series oi l<p was extended back-

wards L0 1932 during the subsequent period, The K-figures of the selected stations for

these early years were published as supplementary (table 1b) in Bulletins 12g and 121.

In addition to Kpi the corresponding range figures an and other derived indices Ap

and Cp are regulary published in l-\Gr\»Bulletins 12.

international charact figure Cl is based on the C-figures or the fol-

lowing stations: 50, C0, D0, LO, LE, 51, RS, ES, ME. “N, “1, HA, FU, CF, AC“).

EB, Cl, TL, FR, SM. SF. KA, KS, TU. ML. HO, SJ, HU, TN, ON. TO. AM. together

with some of the stationszTR, HL, NI, \lA, 1K, TA, TE. AL, KC, VA, Pl. HR. (for the

meaning of the symbols the reader is referred to the list oi observatories on pages l -

:3).

These are the stations from which the data were generally received within four weeks

after the end of a month. They are used for the computallon or the mean values,

published in the monthly and three-monthly reports of the International Service of Geo-

magnetic Indices, Experience has slim-.11 that the computation, carried out later with

the C—figilres of all stations, gives almost the same result (differences of 0,1 may

occur, but a difference of 0,2 is exceptional).

The planetary three-hour-range index Kp is the mean standardized K-index irom

o , i

12 observatories between its and 630 northern or southern geomagnetic latitude. The

scale is 0 to 9, expressed in thirds of a unit, e.g,. 5- is 12/3, 50 is 51 5+ is 51/3.

This planetary index is designed to measure solar particle radiation by its magnetic

effects, specifically to meet the need of research workers in the ionospheric field.

Several other indices are derived from KP, namely the 3 hour index a!) (the equiva-

lent range) and the daily indices .Ap and Cp.

OT since April 1969
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The Kp-stations are: Meanook (Canada), Sitka (Alaska), Lerwick (Shetlands),

Eskdalemuir (Scotland). Lovo (Sweden), Rude Skov (Denmark), \iingst (Germany),

\Vitteveen (Netherlands), Ilartland (England), Agineourt“ (Canada), Fredericksburg

(Virginia), Amberley (New Zealand).

The meaning of C. Ci, K, and Kg, is explained in textbooks, e.g., in: Lan-

dolt - Bornstein, Zahlenwerte und Funktionen, Band 3, Astronomie und Geophy—

sik, pp, 731 - "(~14 (Berlin 1952, Springer-Verlag), and Terrestrial Magnetism

and Atmospheric Electricity ~1_a1, pp. 411—433(1939) and fl, pp, 301 — 303

(1941). The results of an extensive study on the principle of the indices K are given,

together with practical rules for its determination, in the Atlas of Indices K”, IAGA

Bulletin No, 21 (1967), The exact definition of lip is given in IATME Bulletin No, 1211,

reprinted at the end 0t" Bulletin No, 12i, and in the Journal of Geophysical

Research, Vol. 5-1, pp. 295 - 299, Sept. 1919. The indices have also been descri-

bed, {or use in correlation studies in other geophysical fields, in the Annals of the

IGY, Vol. 4, pp, 227 - 236 (London, Pergamon press 1957»

A collection of diagrams for Kp, 1932/33 and 19-10 to 1950, together with dia-

grams for the daily characters 188-1 >1950. is given in: Abhamilungen Akad, \tiss,

Gottingen, Math. -

Phys. Klasse, Sonderheft 1 (1851). A second collection from 1937

(up tolQSB) has appeared in: Abliandlungen Akad. V iss. Gottingen, Math, s

Phys. Klasse,

Beitrage zum Geophysikalischen Jahr. Heft 3 (1958). A discussion on time-variations

of geomagnetic activity, indiees Kp and Ap, 1932 - 1961 has appeared in Annales Geo-

physique, Tome 19, 1 - 20, 1963. Tables and diagrams of these planetary indices for

the Whole period 1932 - 1961 are printed in IAGA-Bulletin N0, 13. Current tables of

local K-indices can by found in the bullletins of many observatories. For the British

observatories they are published in the Journal of Atmospheric and Ter»

restrial Physics.

Final values of Kp 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 350 institutions in many

countries, This service is carried out by the Institut fur Geophysik, Herzberger Land-

strasse 180, 34 Gottingen, Germany. Requests may be directed to this address. The

data are also given in the monthly publication I'Stolar Geophysical DataH of the NOAA

Research Laboratories, Boulder, Colorado, USA, which continues their publication in

the former series F, part B of the CRPL.

Monthly notes on Ci, selected quiet and disturbed days and some of the rapid

geomagnetic variations, as well as three-monthly reports on Kp, Ci, selected days

and rapid geomagnetic variations, including bays and pulsations, are sent to about 160

observatories and institutions by the International Service of Geomagnetic Indices, c/o

Royal Netherlands Meteorological Institute, De Bilt, Netherlands. This Service is also

charged with the compilation of the yearly IAGA>Bulletins 12, listed on the back Cover

of this issue, which are obtainable from [UGO—Publications Office, 39ter, rue Gay»

Lussac. Paris (v).

*)
OT since April 1969.
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DESCRIPTION OF THE TABLES

List of observatories, The first three pages give the name of the ob—

servatory and its two-letter symbol, the name or the collaborator and the geographic

and geomagnetic coordinates. For convenience, both the old and the new stations sym—

hols are entered, The new Symbols consist of capital letters and were introduced in

Bulletin 12 t1 (1965), The fourth to the sixth pages give the scale values of the instru-

ments, used for scaling K or (and) C, the lo r limit ror K = 9, and the range or dis-

turbance on a day with character-figure c- A supplement to the list of observato-

ries containing the new stations OT and HD is given opposite to page i.

Flgure :\ shows graphically which observatories have furnished K~iigures for

the years 1952 - l968, For years prior to 1952, see IAGA-Bulletins 12 and 123 >12f,

Table 1 gives K-indices for the 120 observatories which reported K-indices

in 1969, The eight indiees per day are printed in succession, beginning with the first

3-hour period 0000 — 0300 Universal Time, The observatories are indicated by the

symbols given in the list of observatories, and are arranged in the order of geogra-

phic latitudei A hyphen is used whenever a K value is missing, The actual scaled K-

indiees are given, without any reduction for presumed solar-ilare effects. The sym»

[ml :1 (quiet) stands ("or K: 0, l or 2, and is sometimes used by equatorial stations

with a large daily variation, making the sealing of low K-indices difficult.

Starting with the lime-data, the division of the pages has changed somewhat

as a consequence of the introduction or a mechanical procedure tor the listing of the

K-indices.

Table 2a gives the mean international cliaraeter-iigures Ci by month and by

year. for the years 1900 ~ 1969,

Table 2b shows the international geomagnetic character—figures Ci for each

day of 1969, obtained by averaging c—iigures or the stations mentioned in the intro-

duction.

Table 3 summarizes the selected quiet and disturbed days for 1969, The

selection was made on the basis or three Criteria: (a) the sum of the eight values of

KP. (b) the sum of the squares of the eight Kp-values, (c) the greatest of the eight

Horder numbers" accor—values oiKpi The days of each month were assigned relative

ding to the three criteria, the three order numbers were averaged, and the days with

highest and lowest mean order numbers were selected as the five most disturbed, the

ten quietest and the five quietest days.

Table 4. This table, contains the planetary Kp—indices for 1969, (see intro-

duction) supplemented by "equivalent amplitudes", and derived indices.

The three~hour1y equivalent amplitude ap is related to the Kp-index

by the following table:
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20 2+ 3- 30 3+ ~1- 40 4+

12 15 18 22 27 32ap=0 2 3 4 m m e]

Kp 5- 30 5+ 5- 60 6+ 7- 70 7+ 8- 80 8+ 0- 90

a1)
= 31) ~18 56 G7 80 94 111 1‘32 154 175) 207 236 300 400

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 of SUOY
for K= 9, At such a station the average range in Y's or the most disturbed or the three

force components in a three hour-interval can be taken as 2>ap (for instance. for

lx'p = 3+, as 3GY), In other words ap is an equivalent amplitude in the unit ZY.
The column headed Ap gives the daily average for the eight values ap per day,

Therefore, Ap maybe called the "equivalent daily amplitude Ap”, expressed

in the unit Z'Y for a Standard station.

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

valent amplitude ak, may proceed as follows:

K

ak

n C: NI w 4 5 6 7 8 9

27 48 80 140 240 400
i. o w ., a

This table is valid for all observatories. Using the values of the table, ak has

the meaning of an index, If it is desired to Convert the index ak into an equivalent

amplitude in the unitY, the conversion factor is Obtained from the lower limit for K = 9

valid at the station by dividing the limit by 250, For instance, at Sodankyla, where

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

amplitude is BOY, or, in other words the index ak for Sodankyla expresses equivalent

amplitudes in the unit BY, Silnilal‘yt Ak is the daily average of the ak,

Use of the daily Ap (planetary) or Ak (local value) is recommended in prefe-

rence in the sum of the indices Kp or K.

The last column gives the daily planetary character figure Cp. as

defined in Bulletin He, p. 111. It should be noted that Co, introduced for astan-

dardization 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 126, p, 111, Table 2) may

be used.

lU'Ci=012 3 4 5 6 7 8 9101112131415161718 19 20

Ap=2 4 5 G B 911121416192226313744526380110160

Table 5 gives frequencies of Kp-indices for each month of 1969

Table 6 gives the averages of Ap and Cr) for the months and the year 1969,

Table 7 lists magnetic storms, defined in the heading, during 1969.

Table 8 gives very quiet intervals. defined in the heading, during 1959,
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The 27-day recurrence diagram for 1969 shows the representation of

the Kp-values of Table 4 in a
'

'musmal” notescript as defined in the key, The arran-

gement of KP-values in lines of 27 days is to help show a possible recurrence -tendency.

References to the tables of KP, A1). and Cp from the year 1932

onwards are given on page 95.

References to other indices, not published by IAGA. are given

in the last 5 pages. The meaning of the indices Q and R from individual stations and

the planetary IndlCeS DS'. AF, Kn. Ks and Km is described hrietly and it is indicated

as much as possible which data are available and how they can be obtained.

IAGA - Commission IV on Magnetic Variations and Disturbances

J. A
. J a C 0 bs . Chairman

University of Alberta, Edmonton, Alberta, Canada

international Service or Geomagnetic lndiees

D_\'an Sabben ALSiehert

Kan. Ned. Meteorol, Inst. Institut fur Geophysik

De Bilt, Netherlands Gettingen. Germany

NE“ OBSERVATORIE

Observatory Hyderabad Ottawa

Synihel HI) OT

Geographic latitude and longitude 17° 25' N 78° 33Y E‘ 45° 24' N 284° 27' E

Geomagnetic latitude and longitude + 7% + 14399 + 57% + 35195

Scale values or variometers (Y/mm) I) 3. 5 [-14.6 2 3. 7 D 5. 0 H 6. 3 z 6.5

Lowel' limit for K = 9 3001' 750Y

Coliaborator National Geophysical W. R. Darker

Research Institute



LIST OF OBSERVATORIE‘S

Arranged according m geographic lahtude

Symbols Geographic Geomagnetic

Observatory Collaborator

new 51d Lat, Long. Lat. Long

NP13 NP13 North Po1e 13 +0" ..' ...° ..‘ +—— —° ...,.°

131‘ BT Bays T.khnya(0.Che1sa) Koptev +110 20 52 .111 +715 153.3

cc cc Cape Chelyuskin Solokov +77 ‘13 10.1 17 +£5.51 176.5

1-11 Th Thule K, Lassen 29 290 50 1119.0 356.0

RE 1113 Resume Bay 11.6. Madm . .11 21m 10 +1110 339.6

131 131 Bear 1eland s1e1nar Berger 31 19 01 +71 1 121.11

DI Di Dikson Blagoechin 33 1111 31 +510 151,6

Ms Ms Maloshkin Shar x,n.Meuredev
-

16 as 21 +1111. 146,5

T1 Ti Txksy Dolgmh 35 1251 00 +614 191.1

PB PB Point Barrew Terrence L Hardunan 1a 203 13 +1315 211.1

TR Tr Tromsd Stemar Berger
'

., 40 121 57 +612

GO Go Godhavn K Lassen
'

14 300 29 +79.9

MM Mm Murmansk M.1Pudork1n 15 33 05 +515

KI K1 1<1runa 11111113011 50 20 25 +1;5.3

so So Sodankyla' E.Kalaja
'

22 21; 311 +631

“E \\e \Velen Razm

co Co Conege John B.Tewnsend

BL 131 Baker Lake 11.0. Madill

RY Li Leirvogur Th, Saemundsson

SR Sr Srednikan N. \\ . Savangeewa

YK YK Yellowknife

DO Do Dombgs G. Gjellestad

YA Ya Yakmak A, A, Damlov

NU Nu Nurmija'rvi M.Kivinen

LE Le Lerwick B. 11. Leamn

MG MG Magadan '1', A, Vinychava

LN Ln Leningrad

L0 L0 Lows F.1«21eman

s1 51 Sxtka Robert J. Main, Jr,

SV SV Sverdlorsk T.N.Panov

TM Tm Tomsk O_K,Gordeew

R5 R5 Rude Skov A. Lundbak

KN Kn Kazan M F.Monaehora

Mo Mo Moakra \1'. N. Eadrov

ES E‘s E‘skdalmuir 13.11. Lemon

ME Me Meanook Anne B.Cuok

"L 1-11 Helu \1,Czyszek

MN Mn Minsk 111.5. Babuchnikov

ST 51 Stonyhurst J. E, “orlhy 5.1.

\\'N \\n \Vingst 0. Meyer

\\'1 \1'1 \1'1neveen 11. van Sabben

111 1r Irkutsk \\',S.Pirozjkov

SW SW Swmer z,Ka1inowska

N1 Ni N1emegk 1\.Grafe

VL v1 Valemia S.1\Ic “illiams

131-: Be Belsk J.1\lar1amuk

GT G1 Gmungen M. Sieherl

CM Cm Collmberg 133mm

HA Ha llartland H.F_F1nch

KV Kv Kiev A.s.1aworsk1j

MA Ma Manhay L. Koemgsfeld

DE Db Dourbes A,de Vuyst

RA Ra Racibm—z w.Kra1nsk1

p11 Pr Pruhamce v. Eucha

LV Lv Lvov w. M. Litmskij

KD KD Karaganda



LIST OF OESE‘RVATORIES - Continued

Arranged according m geographic latitude

Geographic Geumagnelic
Ulyservatory collaborator

1,211. Long. L211. Long,
Budkov J.Ec1u§ka +13” (11‘ 1-10 01' +49.1° My)”
\‘1L1orla B. Caner +41! :11 235 35 +3-1.3 2‘!

Newport :1, 11. avia +48 10 2-12 32 1553.1 300. U

riii-s1eiire1aiu-uck K. Wienert +111 10 11 17 +1311 :13. 3

Chambon-la-Furé1 J. 1). 18 Mouel #18 O1 2 16 +SU.-1 153.17

“urbanovu S. Pmtér +47 5-1 121 12 +47.1 ."9. 1i

Ulan Enter ‘47 51 103 03 +3014 173.4

511011115 G. A. Brown +17 36 307 19 +513. 7 21.1

Names 0. Noblanc +17 15 358 27 +535 110.1

YuShnu-Sakhalixlsk 1. N. Petrov +46 57 142 43 436. E! 23051 7

Tillany ‘45 5-1 17 53 +413. -1 99.1

Odessa :\.1.SKcroS]lnskiJ “11; ~17 30 53 +43. 3 111.1

Now) Kazalinsk +45 11; 52 07 +333 1311.15

Sm‘1ar1 +44 ~11 211' 15 +42 5 1011.0

Grucka M. stkuvic +44 33 20 ~16 +113. 5 100. 9

Ruhurenl 11.1zassoiascu +44 18 7 53 +15. :1 811.5

Memambotsu T, Yoshimatsu +43 55 14-1 12 +310 205. 4

Piglncmu‘t A. A. Onhauser +43 -17 2110 ~14 +510 3-17. 0

Vladivostok
. \,Negaev +13 .11 132 10 +33. 0 1911. 0

Alma [\121 +43 Hi 77 23 «1 0

Lugmrio T,Miguel Lafuenle +42 357 so 1 ,u

Aqmla F Molina +42 13 19 . “2. .‘l

Tbilisi {Tlflisj N 3\.Kalmach'.v111 +42 4-1 ~12 71311.7 122.1

Tashkent 1\LG,AntZJlevilCh +41 25 69 12 432.1 1-13. 7

Maddalena 31. Giorgi +11 13 a 21 +42. 7 1211.5

Istanbulrh'andilh o. N.Sipahmg1u +111 01 251 0.1 +33. 5 107. 5

1?er LO, Cardus +40 13 u 311 +13. 3 7g. 7

Cmmbra \V.Seica +10 13 351 35 +1111 71 3

Toledo L.de Miguel +39 53 355 57 +436 757

Onagawa +311 36 111 211 +211. 1 21m. 7

Frederickshurg R,Kuber1‘y +33 12 232 38 +151. 5 341). 11

Pendeli :\.Slavrou +32 113 23 32 +311 2 n

Gibiimaiiiia M Georgi +37 53 14 01 +315 9 .2

Ashkabad \\.G.Dubrovsk1j +37 57 511 on +3115 133. 1

San Miguel A.Si1va de Sousa +37 .15 334 21 +451; 50.11

Almeria +311 51 357 32 +1114 76. G

San Fernando +311 211 353 ~18 +11. 0 71.3

Kakioka 1-. Yoshimatsu +31; 1.1 110 11 +23. 0 206. a

Teheran Iran (Persia) 11.331511” +35 44 51 23 +23. 3 121;. 4

Ksara J.11e1pem S.J. +33 35 51 +3o.4 112,11

Sxmosalo +33 135 55 +230 2112 ~1

Dallas Lavon Posey +32 93 45 +1311 327.7

ASD Y Tanlura +32 131 D1 +22.1 15721.1

Tuscan Clyde J. Beers +32 15 245 10 +1114 312. 2

Kanuya T Yoshimatsu +31 25 130 53 +20,5 151E 1

Quena s A.A.Kazmi +30 11 56 57 +21 (1 139. 7

Helwan M. Fahim +29 52 31 23 +27. 2 106. 2

Misallal M. Falun] +29 .15 33 54 +25. 7 10513

Santa Cruz. Tenerife :\.G.Cogollor +211 29 3-13 ~15 +35, 0 5s. 6

Lunping T. V. Miao +25 00 121 111 +13. 8 1119.5

Tamanrassee 13. Lepretre a,o. +22 .13 5 31 +254 1111.11

Honolulu R. C. Munson +21 19 202 00 +211 231;. 5

Teoloyucan c.0350“ Amara +19 45 260 ~15 +29. 5 327.1

Alibag +111 311 72 52 + 9.5 1436

San Juan M,Vazquez +111 117 293 51 +239 3. 2

M'Bour Hans G,13arsczus +11 24 343 03 +21.3 55.0



LIST OF OESE‘RVATORIES » L'onlmued

Arranged accordmg 1o geographic 1amude

Symbols Geographic Geomagnetic

Observatory (‘ollaboramr

new old 1_a1. Lung. Lm.

MU 5111 Muminlupa Cayetano Palma +14” 22' 121“ 01 + 7.0"

GU G11 Guam Kendnck Craven: 113 35 111 52 1 1, 0

.1111 AA Audra Ababa E.Cambx'on +00 02 33 10 ~ 5.

1<r1 Kr Koror K.Gravex1s +07 20 131 30 + 32

1’21 Pa I’aramariho D. van Sabben +05 13 301 -17 +17. 0

FQ Fq anuene J.d£'l CKZHIH‘EI‘D +05 28 286 “‘1 5113.9

13.1 Ba Bangui :1. Lapouine +01 20 111 3.1 + 4.1;

RIC 311' 31083 2\.G.Cogollor +03 21 3 JD + 5

By B“ BUIHB P.H€l‘ Yuck +01 32 30 ll - 0,4 99 3

TT T1 Tamoca J,A,Ferreira 701 12 311 29 + 5.3 20.11

1.11 Lr 1.w1ro G Emmet - 2 15 23 .111 — 1.0 03.2

115: 11.1 Hollandia D.\'an Sabben 702 3-1 110 .71 , 3

111 Bi B11173 g‘l‘gggfigs 4111 2:1 15 10 - 3.1

KU K11 Kuyper A. 1751511 705 02 106 ~11 ~17. 5

Tr‘. TG Tangerang R.S«1samo >05 10 1015 33 -17.0 175.1

1.11 1.11 Luanda 11.5 Moreira 703 55 13 10 , 7.2 30.5

P31 PR1 Pm" RIOI‘ESIJEy D. Denham '0!) 2-] 1717 00 713, 7 218. 0

KC E1 Karavra (Congo) gjizggxf}: -11 39 27 23 712. 7 04.1

HU 1111 Huancayo . ,Giesecke 111. -12 02 2114 41 .0 355,11

1111 [)3 Darwin L, 5. Prior -12 20 131 00 .
0 201. 3

AP .1n Apia A. L,Cn11ingmn -13 13 11111 11 .0 250. 2

PP Pp PnpeeleJ’amatai (Tahiti) -17 31 210 35 .3 2112. s

'1'): T11 Tananarwe P11.A11 11ee -19 55 17 33 .1 1121

MR .11r 11anr11ine E.M.Badya 720 05 57 33 .0 122.1

LQ LQ 1.a Quiaca 11.P.J.Hernsnr1ez -22 00 20.1 24 .0 3,2

11,1 Va Vassaurzs L.1.Gama 722 21 310 21 .5 23.5

12.11 1.51 Lmu‘enco Marques F.2\ugustu Lea] '25 55 32 35 .7 05.11

1317 Br Brisbane R,F.Thyer 727 32 152 55 .11 220,5

11A 11a \\ amex‘oo 1". 111.115 Gregor -30 15 115 53 .3 155.0

111 P1 Pilm' 11.P.J.11ernande2 .31 10 295 07 .2 1.0

GN G11 Gnangara P.M.Mc Gregor -31 «17 115 57 .2 135 0

HR Hr Hermanus A,A\I. van “ ijk 73‘) 25 19 1‘1 . 7 I”. 7

11c .15 Las Acacias H.A.Hartmann -25 00 302 15 .0 10.3

To To Toolangi \\'.D,Parkinson 737 32 145 211 .7 220.11

AM Am Amberley A.L.Cu111ng1on --13 09 172 ~13 .7 252. 5

T\\ Tw Trelew o.A.1>e11ie1uo11 7.13 15 204 41 .7 3. 2

KG Kg Kergne1en 11.5c1111c11 49 21 70 12 -56.5 127.0

511 .111 Maquarie Island \\’_D_Parkmson 754 50 15s 57 750.7 243.0

AR Ar Argentine Island c.N.11or1on 755 15 295 44 -53.8 5.3

OA 0a Oasis 4:5 05 02 09 777.2 100.13

\\K \\k Wilkes 11* D,Parkmson -55 15 110 35 -77.2 179.2

MY 111 Mirny Kuperov -01s 33 93 00 777. 0 145. 0

[)U 1711 Dnmont d'Urville R.Schlich .05 40 110 01 .755 230.0

1111‘ 51 1v Mawson \v. D, Parkinson -07 as 62 53 »73. 2 103.1

CT c1 Charcot -69 23 135 01 411.3 234. 5

PO Po Pionerskaya -s9 44 95 30 -90. 3 145. 5

NL La Novolazarevskaya Berechagm -70 4s 11 40

1m BB Ease Baudouin ~70 20 24 19 -09. 53.

11': 111 Haueu -72 19 170 13 -74,7 275,2

HY 1-151 11a11ey Bay J.C.Farman .75 31 333 24 ~ss.0 24.7

s13 51} Scott Base A. L.Cullinglon .77 51 150 47 779.0 204.1

LA 12.11 Linle America J,J.Gniewek ~70 11 197 50 -74.0 3120

VD V0 Vos1ok Baranov ~70 27 105 52 -89. 2 92. 0

By By Byrd 1s1and '90 01 210 29 -70.5 330. a

51> SP Souui Pole -90 48.5 0.0



LIST OF OESERVATORIES » cuntinued

3311:1551: Scale Values Lower

D 11 2 47’2“; Range for c : 1

old Y/mm Y/nnn Y/nnn
NPIB

ET 2000

cc 5. 7 10.0 10. 0 2500

1‘ 1.
1113 1500

13-1 12.2 17. 0 . 2000

D1 13.0 12. 7 0. 7 1500

315 2500

T1 1.: 4.0 11.11 1000

PB 10.1 20. 7 2500 K : 3 - 7 and sum 14 : .10 . 40

Tr 1.11 5.3 7.2 2000

Go 0.0 0.5 14. 11100 1) 72-215. 11 1170-300. 2120-300

Mm 3.3 0.7 0.7 2500

K1 11.5 11.1 11.0

So 3.0 11.7 0.11 1500 15 ,

200Y
\\e 1.2 6.7 0.1 1250

C0 3. 7 7.11 7.4 2500

EL 2. 5 5. 7 5.1 2500

1.1 a. 1 15.1 » 1500

Sr 4.2 3. 0 3.3 550

YK

no 0 n 11 11 0 1 750

Ya 3.0 5 8 1.1 550

Xu 3.11 7.3 7-1 750 One or more K’s = 3 or 1

Le 1.0 3.5 1.1 1000 No fixed range

011; 2 51* 2.3-1 2 1‘ 550 Aner 211 om. 1:100:11 2.0. 112.5. 2 '1

Ln 3.0 2. 7 3.3 000

L0 1.4 3,9 5.0 500 14 -

42y
51 4.7 7. 0 17.0 1000 Generally: sum K = 20 7-15

Sr 4.0 5. 3 11. 7 550

Tm 4,0 1.4 5. 2 350

115 4.0 10.0 10 a 000 1):~1'-12‘;11:11--12Y,z:0727Y
Kn 3. 0 5. 3' 6.6 550

015 1.0 2.1 1. 7 550

E5 4.0 4.0 5.11 750 \‘o axed range

Me 0. 3 11.1
1

10.0 1500
‘

Since Oct, 1. 1003 {or [1, and Since

H1 4_7 4'5 5'7 550
Jan, 1. 1968 for H.

.\1n «1. 0 11.1 1.4 550

s1 4. 7 0. 1 0. 0 1300

1111 4.3 0.1 5.5 500 SumK: 20-30;Ck-0.7e1.3,c;;0.s — 1..1

\1'1 9.7 9.5 5.5 500 D: 4'-12‘; H: 15-45)“; 2: 7-21Y
Ir 5 7 5.5 .7 5 350

SW 3 7 3 0 3.5 500

Ni 2.0 2 0 2.0 5110

V1 4.7 3. a 5.0 500 No fixed range

Be 1.5 1. :1 2.0 500

G! 3.2 3. 2 1,0 500

Cm 1.0 1.4 2.0 500 Based on Kunmces

Ha 5 5 4.2 4.0 500 Upper limn 1501’
K1] 2. 0 2. 0 2.1 350

Ma 5.2 1.5 3.0 500 D:4'-12'; 11: 1574510 2:7-21Y
Db 5.5 4.0 3.0 500 D;~1‘-12'.11: 1» ~15Y;z;1-21Y
Ra

Pr 2.0 -1 5 5. 0 500 Sum K = 20 -30

Lw 5.0 2. 7 3.17

1:11 1.6 2. 2 2.1



LIST OF OBSERVATORIES , continued

Symbols Scale Values Lower

D H z :51?“ Range for c = 1

new 01d Y/mm Y/mm Y/mm

Bv Bu 1 2

v1 \‘1 5 14 2 3.3 500
.

ance Oct. 26, 1900.

x13 XE

FU 1-11 2 9 2,3 2,7 500

CF CF 5 1; 1 2 6 51111 No fixed range

1113 111) 7. s 4,4 4. 3 350

CR UB 0.11 0. 0 0.0 300

J0 JO 4. B 5. 3 7. 3 750

3.14 Na 0. 5 0. D u. 0 500

54 $3 4.2 3.3 3.3 350

TY Ty 5 3 3.0

01') 011 1.3 1.5 1,1 350 12072501’

KK RR ,0 1.0 1.0 350

511 S11 2.5 1. 7 2.4 350

CC Gc 3.5 2.7 3.0 350 No fixed range

RT RT

MT 311) 2 G 2 3 2.5 350 About sum K : 15 - 24

AG Ag 4 0 5.1 6,1 000 24 - 14-1Y

VK “'1 1 3 3.3 2.3 300

41‘ At

LG Lg 0.0 3.7 5.6 350 Sum K: 15 A 30

A0 ;\q 7. 2 4. 9 4.4 350 Based on K-mdices

T1~‘ TT 1.0 1. 0 0. r; 350

TK Tk 2.0 2.5 1.3 3110

MD Md 3. 0 3. 2 3.1 350

IR [K 7. 0 4.0 3.0 300 stun K: 111 , 3101-5113 and 4SK<5

EB Eb 7.0 3.3 7.0 350 D;2' 78‘;H:10-60Y; z:1o-50‘{

Cl Ci 7.0 3.11 7.7 350 c from Cs

TL T1 3. 0 4. 7 2,5 350 10 - 3117

ex On

FR Fr 20 2. 5 2,9 500 Sum K: 23 - 35. Sum ak: 15 - 50

PE Fe 7.9 3.9 11.0 300

G1 G1 7.4 1. 6 1. 2 350

AK .4k 3.3 1.5 0,0 300

531 531 0 11 1 0 4.5 350 3‘0 hxed range

.41: :\e

SF SF 5 3 2.7 7.7 350 About 15 ,

B5Y

KA Ka 2. (1 2. 5 300 No fixed range,(aboul sum K: 15 -

24)

TP T1 4.1 2.2 3.2 300 21 - aoY

1:5 K5 3. 3 6.0 5,0 300 15 - 45Y

ss 55 G. 2.4 6.4 300

D5 D5

.45 As 4. 0 2. 6 4. 7 300

TU T11 3. a 2. 0 3.5 350 Sum K about 20 - 4o

KY Ky 2.5 2.5 5 300 Sum 1< about 15 .

QU Q11 5. 0 3.0 3.3 3011 No {ixed range

111: He 3. 7 2 G 3. 0 300 10 , 30Y

ML .111 3. 0 2.1 2. 2 300

s7. 52

LP LP a 2 4 1.3 300

T4 Ta 3. 0 4 1 2.11 3110 20 - 00Y

HO ”0 4.1 2.11 2.4 300 Sum ak180 , 400

TE Te 3.7 3 0 4.0 300 Sum K =17 A 27

AL A1 - — 4.4 1- 300

5.1 3.! 4.0 2.1 5.1 300 Sum K: 14 - .30

3113 MB 3.1 5,6 5.3



LXST 01" OBSERVATORIES , conunued

53111111115 Scale 115111195 Lower

1) 11 z

’

Range for C : 1

old Y/mm Y/n1n1 Y/nnn
31-1 11 3 411 3.0 300

G11 3.2 2.1; .11 300 11110111 sum 1< :

.1121 300

111

Pa 3. 3 0.6 3.8

111, 3 7 3.7 -1. 300

Ba 5.13 _
2 31m 350

31c 11. I) 3 1. 300 151 ~43Y1‘o11ghl)’
B11 7.7 2. 0 2. 0

"1'1 11.1 3.1 3. 7

11 7.11 419 1.1 350 20- 73y
1111 5 2 3.0 1,0 300

131 7.11 3. 2 2.6

1(11 1011 3. 0 .1. 0 300 For 11111111. 11; 15 -

34y
’m 10.6 .1_1 1. 3 300 1a ,

33y
1.11 3.11 3 n. — 350 No 11112 range

PM 1 7 2.11 3.3 300

F! 3.0 4.11 2. 0 H: 20 V100Y
1111 11.1 3. 3 3.0 1500

11a

«p 0.1 3. 0 3. 0 300

m1 5. ,

1. 7 0. u 330

Tn 2.0 1.0 2.4 300 11110111 Sum 1< : 10 - 31

1111- 7.5 3.2 3. 0 500 No 1‘1xe range

1.1) 1.3 3. 3 3,0 350

Va 0. 3 4. 0 3. 0 600

1.1\1 2.2 3. 3 3,1 300

131» 500

“a 7.5 2.7 3.3 350 207353’
01 3.3 3. 0 2.0 300

(:11 7.4 2 0 5.3 350 511111 K: 111 01- 111 - 32

H1- 2.0 .3 1. 2 300 Sum 31:: 100 -

301w. 1111111 some additional

AC 13. 0 2.3 3511 12 ,

50y
(111-1111310113

T11 7.11 «1. 5 «1.3 500 511111 K: 10 - 33

.1111 7.2 4,6 3. - 500 N0 fixe range

Tw 6.0 3.1 4,2 350 No 0.12 range

Kg 7, 3 0. 0 2. 3 750

311 9. 0 23. - 21. — 1500 511111 K: 10 - 33

A1-

0a 10 0 8. 3 111 3 2000

\1'11 27 , 25.- 21. , 2500 511111 K219 - 33

311 4. 5 0.2 10. 3 2000

DU 7. 5 3. 3 3.1 1000

31w 4.15 0. 5 10. - 1500 Sum K: 10 , 33

C1 7,7
v - 14.3 1500

P0 10.5 12.1 14. 0 2000

La 7. 0 11,2 8.0 1500

BB

111 13. 3 31. -1 32. 0 2500

HE 5.4 7. 2 s. 0 2000

SB 20.0111) 22.001) 23.5 2000 No {ixe range

L.-\ 7.
-

».
-

-.
- 2500

Va 12. 3 0.6 11.1 2000

By 27.0 2-1.-1 23, 2 2500

SP 31.1 23,3 -.7 2000



LIST OF OBSERVATORIES - continued

5311?; lnslrumenrs Ionosphel'm Stallon or Radm Service

NP13 Npla

B'r ET

cc CC

TH Th Normal low sens + qulLk run

RB RB

E-l El

DI D1

MS MS

TI Ti

PB PE Low sens. + quick run

TR Tr Normal sens. + quick run

GO Go Normal. low sens, + quick run

MM Mm

Kl Ki

so So Normal sons. Sodankyla

“E \\e

co (:0 Normal, low sens. +qllick run North Pacific Radio \l'arning SGrl‘lce

BL BL Normal sens,
“‘“ChquE’

RY LI Normal sens. + quick run

SR Sr

YK YK

no no Normal sens.

YA Ya

NU NU Normal sells. + qulck run Nurmaljal'l'l Ionospherlc Sialion

LE Le Normal. low sens + quick run Royal Greenwich Obs , Hailsham

MG MG Normal sens. Magadan ionospheric Slallon

LN Ln

L0 L0 Normal, low sens. + quick run

SI 5i Normal, low sells. +quick run North Pacific Radio \larmng Service

sv 5‘,
(Anchorage)

TM Tm

RS n5 Normal, lou- sens. +qu1ck run

KN Kn

MO Mo

ES E‘s Normal, low sens. + qule run Royal Greenwich Obs. llailsham

ME Me Normal and low sons.

HL in

MN .\|n

ST Si Normal sens.

\\:\' \\n Xol'nlal, dX/dl, dY/dt, dz/ull Max Planck lnsl. mr Aeronolnle, Illndau, llarz

Quick run Sol. Obs.: aunhoior lush, I-‘roiburg

\\l “K Xol'mal sens. l- quick run Nerlerhorsi non Berg RadlD (Neva)

IR lr

5“ 5"" “rm“! ”“5'
(Insulin. Nonsireluz

NI Ni Normal sens. Iollospha‘ren Obs. Kuhhlngsborn. Hellu‘lchallel‘z

VL vl Normal sens. 4- quick run Dunsink Asu'ollomlcal Observatory, linhlin

BE Re

GT Gt Normal sens. , sir. var. +puls. recorder

CM Cm Normal sens. Geophys. Obs. Collm

1H lla Normal, low sens, + quick run Royal Greenwich obs.. llailsham

Kv Kv Normal sens. + qulck run

um Ma Normal sens. + quick run + nukm. ror ll

m; Db Normal sens. + quick run ion. Station Dourlms

RA Ra

FR Pr Normal sens. lon. Station Panska Ves



L!» 1' OF OESERVATOHIES - continued

”WW," lllsll'ilmems lonosnlieric Stallon or Radlo Servlce
new <»,d

HY Ru Quick run for I!

\'l \'l Normal sens.

NE NE

l'u Fu Normal sens, + high sens. Inst. Mr lon. storschung, Lmdau

CI“ (‘F Normal sens, + qulck run Obs. Solalz'e cl d‘:\slrophysxque do Meudon

HR Uh Normal sen lon. Stallon Panské Ves; Aslr, oos. Undrejov
['B L7H

JO JO

NA Na Norma! sens.

S\ 5::

Ty

on

KK

Su Normal sens.

Cr: lon. Obs, Inst. Mihajln Pupin, Beograd
RT Normal record, 20 mm/h Ion, St. S.;\lessiu, Roma

Mb Normal sues.
~

lugll sens, Radlo Res. Lab, Kokuhunji

\g Normal sens.

\‘.l

\1

Lg Transradio Esoanola, Alcubendas (Madrld)

\q [on Si. S.:\1€SS)O. Roma

n

Tk

.\lu

[R IN None

EB E‘b Normal sens,
e

quick run obs. del Ebro; Transradio Espafiola, Alccr

Cl ('2 Normal sens,
bend“ (“3‘1““)

TL Tl , ormal sens. + quick run

UN on

FR Fr Normal, 10w Sens.

P]? Fe l oruial sens lon. St. or Athens Unlversity, Pendeli

O] m .ormal sens, lon. St, S.Alessio, Roma; Osserv. Astrof.

AK :\k ormal sens. e quick run
‘“ “”9“" (“”3"”)

SM s.\l Normal sens, + quick run

AF «e

SF SF Normal sens.

K:\ Ka Normal sens. Radlo Res. Lab. (Kokubumi)
TI lon, sn. Teheran

KS Xormal Sens.

55

D5

AS \5 Kanoya Ian. Station

TU Tu Normal sens,

KY Ky Normal sens.
e

qulck run Radlo Res. Lab. (Kokubunjl)

QU Qu Normal sens, + qmck run Ionospherm Station Quetta

IIE‘ He Nurmal sens.

ML Ml Normal sens.

sz sz

LP LP Normal sens.. 20 mm/h Radio Wave Research Laboratory
TA Ta Normal sens. + dH/dl, dD/dt, quick run

no Ho Normal sens.

TE‘ Te Normal sens. Boulder Observatory, Colorado

AL ;\1 Normal sens. + quick run

SY SJ Normal Sens.

ME ME Normal sens, + quiok run nu Station lonospherique Dakar-camberene



LIST OF OESERVATORH’SS * Continued

Sgg‘b‘g‘lfl lnslrumcms Ionospheric Stations or name Service

MU Mn Manila Observatory

GU (m Normal sens. + qulck run yona

AA .\,\ Normal sens, + qulck run s fluxm. for D, H

KR Kr Normal sens. s quick run

PA Pa Xcrmal sons. Ian. and Solar Radlu Obs. LTT, Paramarmo

FQ Fq Normal sens.

BA Ba Normal sens, + quick run None

MC Mr Normal sens. + qulek run

fix [in Normal sens,

TT "n .\'ormal sens.

LR Lr Normal sens, !on_ Stalion Lwlro, Radio Asur. sz. Lwn-o

HN Hn

BI Bi Normal sens. None

KU Ku

TC. TC Ruska normal xnagllelographs None

LU Lu Normal sens.

PM PM Nurmal sens. + quick run Port Moresm' Geoph. 0bs., lon. slauan

KC E1 Normal sens.

HU m. Normal sens. 4- qulck run Inst, Geoflsico del Peru

DA Da

AP Ap Normal sens. Apia Radio

PP Pp Norma! sens. + fluxmeler for H

TX 'm Normal sens. Tananarsve ler [ladle Slation

1‘41“ All”

LL} LQ

VA Va Korma} sens,

LM L)! Normal sens,

BR Er

\\‘.-\ \va Normal sens.

Pl Pi Normal sens.

ex ea Ionospherlc Stallon, Mundaring Geonh, Obs.

IIR Hr Normal sens.
s

qulck run llermanas Observatory 1riomezer, SEA)
NITR. Johannesburg (lelecommumcation)
Royal Observatory, Cape Townmellograph)

AC AC Normal sens. + quick run

TO To Normal sens. Mundaring Geophysxcal Observatory

AM Am Normal sens, Godley Head lnnospnerle Station

T\\‘ Tw Normal sens. Trelew

KG Kg

All MI Normal sens. None

AR :\r

m 0a

\\"{ “'k LOW Sells. 4’ quick run “ilkes IUDDSPIXEFIC Station

MY Mi Normal, low sens.

DU nu

M“ Mw Manson Ionuspherlc Slallml

C1- C!

P0 P0

XL ‘3

BB 1m

HT m

"Y "B Low sens. «— qull‘k run

58 SB Law sens. + qulck run Ion. Station Scott Ease

LA Ll\

vo \‘o

BY By Low sens. + qulck run None

sp SP Low sens. + quick run None
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r1011

1

rnazfi-NnuH-RANuE
1001::<,
K

0

a

N

0

1

a

v

1910

1

2

3

4

5

0

7

a

9

10

11

01

2224

0531

3323

3422

1212

1222

2213

1433

3221

1222

2212

2222

1324

4343

4533

2355

3432

3223

3322

3343

2223

3333

cc

3223

0447

1221

4411

0000

1211

0001

4322

1001

1211

1001

2210

0104

5253

3322

2544

3311

4323

2222

4322

1012

4343

V"

2223

4131

2322

3321

1001

2111

0112

2212

2212

2011

1100

1000

1224

4333

3323

2333

2221

2222‘

2112

3321

1122

3332

UK

3221

4544

1201

3421

1111

2112

1112

3322

2111

2212

2111

1211

1214

5373

3332

2405

4321

4345

2122

3332

1112

4454

Pa

....

.

_

_

_

r0

3201

2335

0210

0000

0000

0040

0000

0001

1000

0001

0000

0000

0101

2242

00

2222

2322

1522

2211

1011

2112

1113

2212

1112

1111

1201

1110

1223

4322

MM

2111

1213

1101

1100

0111

1111

1111

1111

0111

1001

0110

1001

0112

2242

2211

1123

1111

1121

1001422j3

0100

1002

0000_0000

0000

0001

0000

0000

0000

0000

0001

2243

2100<0013

1001

0011

1101

2223

0100

0000

0000

0000

0000

0000

0000

0001

0000

0000

0101

2242

2210

0033

1100

0012

0000

0010

'

1201

2201

0000

2011

1012

2217

0101

1101

1001

1111

1115

5232

1221

2223

1211

1112

0011

3112

2024

0101

2300

0000

1000

0002

2010

0000

1000

0000

0000

0016

5231

1132

1212

2210

1000

0011

4000

5312

1224

1411

1100

0001

1110

0001

1102

3101

0001

0000

0000

0212

3243

5422

0234

4310

1013

3001

2111

1012

1213

0100

0000

0000

0000

0000

0001

1000

0001

0000

0000

0113

3131

2211

0033

2100

0003

0000

1010

1012

3332

1101

2200

1100

2000

1100

2101

1000

1000

0001

1000

0123

4233

2211

3333

2210

2222

1101

3111

2112

2223

1201

1100

0000

0000

0000

1011

1001

0001

0000

1000

0112

2132

2211

1132

2111

1012

1001

1111

2101

1112

0100

0000

0000

0000

0000

1000

1000

0001

0000

0000

0101

2132

2211

0133

1110

0002

1000

0010

1224

3332

1211

2211

1110

1111

2112

2011

1120

1212

0111

0110

2334

4242

2321

3233

2221

2111

2022

3121

2213

2223

#0222422104440131
11104011221114W14112__10114_404111
10104

211433

3132

3F22

1233

2122

1113

1122

2121

2112

2223

1212

1110

0000

1011

0001

1111

1111

0001

0011

1000

0112

3132

2211

1133

2111

1012

1012

2111

1023

2100

0000

0000

0001

1000

0100

1000

0100

1000

0000

0000

0113

4021

1131

0111

1110

0000

0011

2000

2213

3232

1221

2311

0112

1011

1100

2111

1211

1001

0111

1011

0113

3242

2222

2233

2212

1112

0111

2211

2223

4333

2222

3321

1111

2221

2322

3221

2221

1212

2321

1211

2334

4243

3232

3343

2232

2223

2332

2221

2123

2223

1212

1210

1000

0011

1112

2121

1111

1011

1112

1111

1223

3232

2211

1133

2211

2113

1101

2121

2222

4323

1221

2200

0211

1111

1112

1111

1112

2110

1222

1000

0213

3242

3322

2233

2222

2122

1122

2111

2222

3323

1222

2211

1121

1121

1122

1122

1213

2212

1113

2111

1213

2242

3322

1233

2222

2222

2112

2221

2111

2213

0200

2100

0000

1000

0000

1011

1100

0001

0000

0000

0112

2122

2211

0133

2110

1002

1000

1010

2123

2211

0201

1210

0000

1100

0001

1111

0200

1000

0000

0101

0114

5232

1242

0111

2110

0110

0011

2110

222344443

2322

2322

1111

2122

1112

3233

2222

2233

2223

2111

1334

4344

3433

2344

3322

2223

2212

3232

2023

3213

1121

2110

0011

1111

1001

1011

2110

0011

1001

0000

0113

3232

3222

2133

2221

2113

0111

1221

3112

3223

1201

2210

0000

1010

0001

2122

1101

0002

0001

0000

0213

3132

3212

1133

2211

1113

1101

1121

3113

3223

0212

2210

0001

1010

0001

2122

1112

2112

0022

1010

0223

3132

3222

1133

2211

1013

2101

2110

2213

3232

1221

2211

1111

1111

2111

2111

1111

1111

1111

1111

1334

3243

2231

2333

3311

2122

2321

2111

2112

2223

0221

1211

1111
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1112

1210

1114

11-

--

«--

--

--0

0010

0000

0010

1111

1101

0212

1121

3120

0110

0000

0221

AK

5554

3333

3333

3212

3332

2211

1133

2222

2222

1100

0010

1101

1101

1243

2211

1122

1110

1220

0011

0122

2112

50

4223

4324

3222

3323

3323

2324

2433

3333

3332

3321

2222

2222

2123

2232

2322

3322

2323

2322

3242

3221

2233

3322

AK

2222

2124

4210

2322

1211

1223

2212

2344

3122

2320

1012

1210

0000

1410

0212

1221

0322

2320

2132

2110

0111

1221

sF

3112

2235

4202

3333

2322

3234

3223

3454

3221

4431

1123

3210

1013

1100

1223

3333

2423

4431

3133

3111

0012

3232

44

2110

1223

2212

2221

1212

3223

1323

2333

2332

3221

1111

0110

0000

1120

1123

3311

1312

3322

2231

1211

0111

1321

14

4244

3334

44-3

3334

3443

3334

2343

3344

3443

3333

-43

2232

3333

2121

2333

3322

1344

3332

3442

3221

2543

2331

KS

3010

1225

3111

1223

1211

1125

2333

3334

3222

2--

-<00

0121

9099

-

-

—-33

2122

1222

2222

3121

1100

0101

0111

<1

3100

KL

2000

F0

4210

Y“

2110

1214

2222

1223

1311

2113

2423

2332

3242

2212

1110

0111

0000

0001

1222

5212

1211

1322

3131

1210

0011

1212

KY

2110

1223

2212

2211

1212

3222

1323

3342

2332

3221

1111

0110

0000

0121

1222

3311

1322

3222

2231

1210

1101

1321

nu

3234

2234

2334

3323

2221

2323

1333

3353

3322

3331

1232

1121

1231

1121

2333

3322

2332

2332

3342

1211

2223

1312

ML

3103

2234

3223

3323

2221

2324

2223

3343

2222

2332

1222

2222

1223

1222

1222

2222

1222

3422

3232

2112

1223

2312

sz L“

3322

0123

3332

2213

3342

1223

3332

2123

3341

2221

2211

2122

2211

1121

2233

2322

2332

2222

3331

2212

3211

1322

no

1100

1213

0122

1111

1210

1002

0201

1122

2142

2000

0000

0000

0000

0021

1122

3112

0001

2111

0000

0000

1001

0112

1:

4211

2324

3222

1342

2311

1225

3433

3243

3232

2324

1111

3324

1001

2123

2222

3233

2332

3234

3231

2234

1111

2223

4L

3222

2223

3223

3323

2222

2333

1333

3343

3322

3331

1211

1121

1111

1221

2332

3322

1322

3331

3331

2221

1211

2312

s0

3000

0

14

1000

0213

200

0013

322

323

3220

1010

0000

0000

0000

0000

0221

010

1211

1221

2120

0100

0000

1101

MD

3110

2223

3112

3323

1111

1323

1333

3341

2322

3231

0210

1120

0010

0120

0222

3321

0331

2321

3231

1110

1111

1311

00

2110

1213

3111

2132

2211

1112

2212

3243

2112

2211

1110

0111

0000

0011

1122

1131

1312

1122

2121

1111

1001

1111

M"

2322

3313

4423

2321

3332

3342

4543

4332

3432

1222

3431

2123

4444

3324

4533

3223

4442

2211

4432

3322

6“

2110

1213

2222

1212

2212

2212

2223

3332

2232

3210

1100

1110

0000

0110

1223

2210

2212

3212

3231

1210

1101

1211

04

1011

0114

3111

3122

2213

2013

1122

2142

2121

2121

0111

0111

0000

0010

1122

0111

1213

1110

1101

0111

1122

112

MC

3011

2224

3001

1332

2302

1223

1212

2254

3121

1221

1100

0111

0000

0211

1123

2132

23-3

2121

3111

1100

0001

1122

01

3121

2235

3111

3322

2202

2124

2213

2254

3122

2221

1101

1221

1000

0021

2233

1132

2332

1223

2211

1210

1101

1122

10

4211

1322

4341

1321

4243

3233

3332

1333

0543

4222

3343

1111

5242

1112

5354

3313

5455

3232

5353

1222

5352

1313

Lu F”

2221

1213

2132

1212

2322

3213

2323

3233

2232

3211

1010

010—

1010

0111

1223

2221

1232

3222

2230

1201

1111

2222

nu

4332

5544

3223

4443

2311

3243

1322

4543

2223

3433

2222

3333

1212

3321

0112

4332

1322

3443

1712

3332

0112

3432

22

3220

1233

2112

2333

2311

1233

3322

2232

1131

1232

2010

0212

1000

0020

0222

3232

0311

3121

1231

1122

0101

0112

7”

3000

0224

3000

3131

1122

2113

0122

1243

2121

2120

0100

0010

0000

0010

0122

3211

0122

2321

2120

1100

0010

0111

La 21

5010

3323

2122

2323

1311

2--

2423

4432

3221

2221

0100

1110

0000

0101

2222

3221

2312

2422

2221

2310

1101

2322

00

3211

1223

2212

2223

3311

2323

2223

3333

3221

3231

2211

0221

1100

0011

2222

3322

2322

2323

3231

1221

1221

1311

NR

3233

2224

3113

3122

1222

2223

2323

3244

2232

3120

1110

1110

0001

0010

1122

3121

1233

2221

2131

1110

0021

1112

4:

4110

3323

2111

2222

2210

1113

3321

3332

3121

3211

0000

1310

0000

0111

2221

3221

2321

1431

2220

1210

1111

1331

'0

1111

1213

1223

2222

1322

2322

2333

3332

2232

3221

1210

0111

0000

0110

1222

3211

1322

2222

22-0

1110

0111

2222

AM

1000

0102

12

2

2111

1311

1000

1213

3212

2331

2100

0200

0000

0000

0000

1222

3000

1312

1110

2230

0000

0100

1101

10

4200

2233

2203

3223

1313

2222

2322

3442

3221

3221

0111

1111

0000

1120

0222

3111

1323

2321

2221

2230

0001

2331

x:

5211

0135

3211

2223

2311

1323

2323

2444

4222

3220

1111

0120

0000

0020

1111

2311

1323

3222

2221

2110

0101

1221

01

3210

1022

2355

5422

2314

4222

2335

4342

2343

5311

1211

0110

0000

0000

1222

5110

1312

3322

1230

1101

0111

2212

HY

5443

2230

4454

3333

4554

3335

3550

4343

4533

3432

3444

2333

2323

3232

4554

3323

3556

4333

5534

3222

3344

3223

Du

5442

1245

6534

3334

5533

3234

5333

3334

5542

3334

4322

0134

3210

0122

4422

3224

5442

3335

5442

1112

2331

2224

nu

5432

1246

5433

4336

4532

2337

3443

3304

4443

3332

2322

1243

2100

1151

2553

2234

3533

2223

534-

-111

1221

2222

01

5221

1225

4221

2222

1531

1113

5522

2244

5231

2221

2211

2111

0110

0111

1322

1111

1423

2222

3232

1111

1111

1111

SB

3322

2345

5332

3355

3323

3234

3433

3344

4332

3333

3222

1233

1100

1233

2222

3233

3322

3444

3332

2232

2222

2334

V

vs

4324

4334

4333

3333

3333

3224

3334

3333

3343

3322

2223

3222

1122

2122

3334

3132

3344

3333

3334

3222

2233

3222

:
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1

YHHEE—NOUR-HANGE
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r
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a

5

u

A

n

v

1959

22

23

24

25

26

27

20

97

3334

4333

3332

2231

4423

1343

5544

3344

4553

5533

4543

3436

cc

2222

3323

3231

1432

3212

1333

3333

2443

4442

7533

4542

4435

Y"

2233

4333

2232

3421

3223

3332

3544

3433

4554

5543

2343

4535

01

2333

5444

3222

2433

3323

2253

3344

5554

3443

8755

5653

4537

PB

2224

5333

1234

2322

2224

3222

3343

3442

2433

5954

2332

4543

Y“

1022

2224

2110

2221

4111

0113

2212

3344

3321

5553

2342

3416

50

1234

3321

2222

3311

3213

2322

3434

3432

4433

6542

2333

4434

MM

1122

2123

1111

1110

3112

1121

1222

2344

2332

5574

3332

3525

K1

1122

2223

2111

2221

3112

1122

2222

3344

3332

5753

3442

3535

$0

0112

2122

1110

1211

3102

1122

1222

3244

2321

5764

3432

2535

“E

2123

3223

1132

1212

2112

2122

2235

2222

1331

0553

2432

4423

CO

1124

4111

0132

1100

1013

2000

2233

3121

1332

5752

2332

3423

2'

3232

2212

4222

2301

5212

1222

4532

3344

6542

5555

3552

3525

00

1223

3122

2122

2300

4223

1121

2232

3223

3333

5773

3332

2424

VA

3323

3222

3221

1312

3233

1123

4323

1232

3231

5552

2331

3424

NU

1223

3223

2222

2211

3123

1021

2333

3223

2333

4543

2232

3424

LE

0112

2012

2110

1200

3102

0011

1121

2212

2322

4753

2221

2424

‘

MG

3223

4223

2221

1213

3122

1222

3343

2231

3341

5553

2431

3414

LN

1233

3233

2222

2300

3274

2122

2233

3233

3412

4553

2432

3434

‘

L0

1223

3122

2232

2211

3223

2122

2233

3223

3333

5

53

2332

2424

SI

2132

3111

0022

0100

1011

1010

2343

1220

1331

5642

1341

2322

SV

1222

3222

2222

2210

2123

2021

2233

3233

2332

5552

2423

2423

Y”

2223

3222

2221

1322

3224

2122

3434

3333

3342

5653

4532

3434

55

1223

3122

2222

2321

4213

1122

2233

3233

3332

4753

2432

3434

KN

1122

2222

1221

1211

3113

1121

1233

2233

2332

5552

2422

2424

M0

2332

3323

2333

2322

3334

3132

3343

3333

3433

5553

2333

3434

E5

1123

2222

2121

2310

3103

1111

2232

3222

2332

5553

2322

3424

HE

1233

3222

1133

1111

1012

1201

2353

2221

2241

5543

2352

1323

KL

2344

4434

3342

443

4234

4332

4444

4444

3444

5554

3444

4444

MN

1222

5122

1221

2211

3123

3121

233

3223

3333

4542

2232

3424

MN

1223

3123

2222

3211

4223

1122

3333

3233

3332

5553

2332

3424

01

1233

3223

2252

2511

4224

2127

3243

3333

3433

5753

2332

3434

>0

3343

3322

4432

2312

3344

1122

4553

3332

3443

5552

3442

3434

50

1233

3233

2232

3321

3233

3122

2343

3233

2343

4543

2333

3434

N1

1223

3122

2221

2311

4223

1122

2233

3233

3332

5553

2332

3424

VL

1123

3212

1122

2210

3113

2111

1223

2223

2323

5533

1223

3414

BE

1233

3122

2221

2311

3223

2121

3333

3333

3333

4543

2333

3424

N4

1223

2122

2121

2210

3113

1012

2233

3233

2332

4533

2322

3424

KV

1333

3222

2233

3311

3334

3111

3443

3233

3443

5753

3333

3434

N4

1112

3112

2221

2200

3123

1011

3212

3323

3322

4532

2232

3434

DB

1123

3122

2121

2211

3113

1121

3232

3233

3332

4543

1332

3424

PH

1222

3S«-

->22

2210

3123

2222

2232

2222

2322

4553

1222

3423

LV

1222

2112

2232

2211

2132

2111

2245

2223

2342

4542

2233

2323

KB

2342

2212

3343

0311

3234

1011

2443

2232

2443

5542

3343

2323

V‘

2545

4222

1221

1102

S122

1110

3343

2221

2342

4532

2341

2323

n:

2333

3212

1121

1211

3122

1111

3333

2322

2341

4543

2331

2333

FU

1122

2112

1121

2211

3113

1021

2222

2222

2322

4542

1322

2323

CF

1222

3112

2111

2111

3113

1021

2222

2223

2322

5543

1332

3424

"a

1123

S122

2122

2311

4124

2122

3243

3233

3343

5653

1333

3424

05

43.44

4323

4532

2323

4444

212:1

4554
335

3443

4

53

344.5

34:14

54

4332

3223

4222

1214

4321

1113

3343

3222

3332

5542

3432

3324

7'

1233

3322

2233

3321

4124

3122

3333

3233

3333

5553

2333

4434

DD

1223

2223

2232

3321

3224

3131

3343

3333

2443

5543

2333

3434

KK

2342

2222

2343

2311

2244

2111

3344

3332

2343

4542

2242

2441

5”

1123

2122

1231

2311

1224

2111

3243

3233

2342

5543

2323

3434

GC

1123

3222

2133

2311

3224

3122

3333

3233

3333

5553

2333

3424

MT

2222

3222

1231

1212

2111

1111

3345

3221

2332

5642

2432

3323
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1

rMREE-HUUR-RANEE
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r
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a

4

u

A

R

v

1969

FEB

23

24

25

26

27

26

44

1333

2222

2121

2211

3111

1121

3332

2221

3331

5533

1331

3323

vK

4443

3374

4333

2324

4333

2223

4454

3333

4443

5753

4433

3334

47

1443

4233

4344

2322

3345

1122

3554

3333

3443

5653

L5

1213

2222

2222

2311

3114

1011

3322

2223

2332

4633

2322

3434

An

0012

2112

1110

2210

3113

1011

2232

2223

2332

4643

2322

3324

VP

1313

3222

3434

3211

1224

2211

3344

3233

2343

5632

2333

3434

'K

1233

4322

1332

2321

3224

1021

4344

3333

3444

4633

3443

3434

‘K

1112

2122

1111

1211

3013

0021

3233

3223

2332

5642

1322

2424

£0

1223

3112

2221

2210

3201

1021

3233

3223

2332

5643

1322

3424

E1

0223

2112

2222

2701

3223

1010

3233

3223

2332

6643

2323

3434

(L

0122

1111

1011

1110

3101

0010

2132

2122

2221

4532

0212

2323

FR

1333

2221

1121

2211

3211

1020

3332

2121

4332

5433

2322

3324

P5

1112

1112

1111

1110

3001

0020

3122

2223

2222

4532

1222

2324

AK

3333

2222

1113

2111

1222

2100

3343

2121

1443

3554

4312

3332

SM

2333

3332

2223

3332

3224

3222

3334

4333

3344

5532

2323

3424

“E

0013

1111

2122

1210

3113

1210

3142

2232

2132

5633

3333

SF

1123

3212

2122

3321

4104

2121

3243

3233

3243

5654

-—-

K4

2222

3222

2231

1213

2112

1111

3343

3221

2343

5642

2432

3323

'9

2453

3222

2444

3311

2444

3122

3454

3333

2453

5643

3353

3434

1

KS

1223

2222

2121

1221

2113

1001

4344

3333

2343

4732

2333

3535

05 Tu

2333

3312

1221

1211

3021

0121

3332

2221

2432

5532

2432

2334

KV

2222
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TABLE 4 PLANETARY TIIREE-HOUI?~INDICES Kp, EQUIVALENT RANGES ap,

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

Kp Sum Jan. 1969 ap Sum Ap Cp

1+ 3, 2+201+20 10~ 12 5 5 12 9 7 5 7 62 8 0.4
0+1— 1+ 1+ 0+ 00 7» 2 9 2 3 5 5 2 0 28 4 0.1
00 0+ 1000 0+0+ 20 0 0 0 2 4 0 2 2 10 1 0.0
001» 2, 0+ 1+ 10 5+ 0 2 0 3 G 2 5 4 22 3 0.0
0+1— 1-0+001- 5+ 4 6 2 3 3 2 0 3 23 3 0.1

0+1— 0+0+000+ 2o 0 0 2 3 2 2 O 2 11 1 0.0
1+ 30 3+ 103720 107 0 9 5 15 18 4 12 7 70 9 0.5
20 2» 1710 2+ 37 16» 12 12 7 6 3 4 9 12 G5 8 0.4
1+0+1~171-2— 9+ 7 7 5 2 3 3 3 S 36 4 0.2
1—1— 1+ 17 1000 G— 3 3 3 3 5 3 4 0 24 3 0.1

1+1- 201+2020 10- 0 2 5 3 7 5 7 7 3S 4 0.2
1+ 20 2+ 20 10 0+ 127 5 5 5 '7 9 7 4 2 44 6 0.2
0+1-1—000017 2+ 0 0 2 3 3 0 0 3 11 1 0.0
2+ 2+ 1+ 10 2+ 30 17+ 12 9 9 9 5 4 9 15 72 9 0.5
2020 2+ 2+ 402- 21+ 18 22 7 7 9 9 27 G 105 13 0.8

20 30 3+ 2+1»30 19- 7 9 7 15 18 9 3 15 83 10 0.6
30 30 3+ 47 4- 3+ 28+ 32 27 15 15 18 22 22 18 169 21 1.1
3+5» 3+ 3- 30 4- 270 18 15 18 39 18 12 15 22 157 20 1.0

- 2+ 2+ 2+ 1+3- 3» 20- 22 9 9 9 9 5 12 12 87 11 0.6
20 1+ 2+ 20 3730 19+ 12 18 7 5 9 7 12 15 85 11 0.6

2»20 1-1o2+1- 13- 9 7 6 7 3 4 9 3 48 6 0.3
1+ 70 3 4 5 5 2 3 3 4 29 4 0.1
1—

_ 9+ 2 2 3 3 6 6 6 9 37 5 0.2
1— 1— 3o 4, 4- 4» 16+ 3 2 3 3 15 22 22 22 92 12 0.7
4+ 40 5- 4+ 4+ 40 330 27 18 32 27 39 32 32 27 234 29 1.3

1+ 4, 4+ 30 2— 3+ 26+ 67 18 5 22 32 15 6 18 183 23 1.1
3»3- 4- 30 2+ 2+ 21~ 6 9 12 12 22 15 9 9 94 12 0.7
1—1- 0+1-101+ 9+ 15 G 3 3 2 3 4 5 41 5 0.2
0+ 10 1- 0+ 0+ 10 4+ 3 0 2 4 3 2 2 4 20 2 0.0
1+ 30 10 1+ 0+ 0+ 127 12 S 5 15 4 5 2 2 51 G 0.3
10 2+ 2+ 302-20 13» 0 2 4 9 9 15 6 7 52 6 0.3

Kp Sum Feb. 1969 ap Sum Ap C]:

1—1- (1+ 1+2- 10 60 0 2 3 3 2 5 6 4 25 3 0.1
2—20 20 5~ 807» 250 0 0 6 7 7 39 207111 377 47 1.5
5+ 57 5+ 40 60 5+ 41+ 80 39 56 39 56 27 BO 56 433 54 1. S
3— 20 3o 30 3~4~ 227 12 7 12 7 15 15 12 22 102 13 0.7
272+ 1+1-2-3- 177 27 9 6 9 5 3 6 12 77 10 0.5

' 3+ 3+ 1010 20 30 220 27 32 18 18 4 4 7 15 125 16 0.9
2— 3+ 2+ 1+ 2+ 30 160 8 2 G 18 9 5 9 15 70 9 0.5
7-1+ 2- 30 20 1+ 17- 18 9 6 5 6 15 7 5 71 9 0.5
1- 0+ 1-2-1010 80 5 5 3 2 3 S 4 4 32 4 0.1
2- 2o 20 2+ 2+ 50 19» S 6 6 7 7 9 9 4B 98 12 0,7

4+ 1» 6— 60 6+ 5+ 43- 80 18 32 G7 67 80 94 55 494 62 1.7
1~1- 1~ 2- 2+4- 150 27 5 3 3 3 6 9 22 78 10 0.5
2- 20 2+ 2+ 2+ 30 190 18 7 6 7 9 9 9 15 80 10 0.6
1+ 1+ 2-101040 16- 7 18 5 5 6 4 4 27 76 10 0.5
20 3+ 30 30 4, 30 267 18 32 7 18 15 15 22 15 142 18 1.0

3+ 20 3- 20 20 lo 190 15 15 18 7 12 7 7 4 85 11 0.6
1+0+ 0+ 1- 2— lo 80 4 G 5 2 2 3 6 4 32 4 0.1
00 00 0+ 0+ 1+ 0+ 2+ 0 0 0 0 2 2 5 2 11 1 0.0
2- 2- 30 2- 2-27 15- 3 12 6 6 15 6 6 6 60 8 0.4
2- 2+ 203—202» 16+ 3 18 6 9 7 12 7 6 68 8 0.5

4» 1+ 101010 0+ 13+ 15 '7 22 5 4 4 4 2 G3 3 0.4
1010 2- 20 1+ 1+ 9- 0 2 4 4 6 7 5 5 33 4 0.1
3- 30 3— 1+2720 170 5 9 12 15 12 5 S 7 71 9 0.5
2+ 1+ 2~201>1~ 120 6 6 9 5 6 7 3 3 45 6 0.3
1+ 3~ 101—1+1o 13- 111 5 5 12 4 3 5 4 56 7 0.4

4— 3- 3- 20 20 2— 21— 15 15 22 12 12 7 7 6 96 12 0.7
4- 20 50 6+ 4+ 30 310 15 22 22 7 48 94 32 15 255 32 1.3

20 40 3o 2— 3~ 4o 20 4— 230 7 27 15 6 12 27 7 22 123 15 0.9
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TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES 3}),

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

Kp Sum March 1969 HP
Sum Ap Cp

1 3016 1+1. 2.3+ 3o 3. 17. 15 4 5 3 6 19 15 12 73 10 0.5

2 4.4.102. 26161.2. 15+ 22 22 4 0 7 4 3 6 74 9 0.5

3 1-1.0+0+ 1-1.1.0+ 4+ 3 3 2 2 3 3 3 2 21 3 0.0

4 00 00 00 00 0+ 0+ 3+ 45 30 0 0 0 0 2 2 13 27 49 6 0.3

5 2+ 2.2. 3+ 3+2-2-20 13. 9 6 6 19 19 6 6 7 76 10 0.5

6 3.20 26 So 2.4+ 4— 2+ 22. 12 7 7 15 6 32 22 9 110 14 0,6

7 4. 4— 2+ 26 3+ 4. 40 2+ 250 22 22 9 7 18 22 27 9 136 17 0.9

0 30 3o 2-30 3.102636 19+ 15 15 6 15 12 4 7 15 a9 11 0.6

9 2+ 3- 26 2+ 203.3.1+ 106 9 12 7 9 7 12 12 5 73 9 0.5

10 20 20 2. 26 0+ 0+ 2. lo 11o 7 7 6 7 2 2 6 4 41 5 0.2

11 2. 2+ 2+3. 3+3. 4+ 56 24+ 6 9 9 12 16 12 32 43 146 18 1.0

12 6-60 6.4+ 3+ 4- 3+ 2. 34. 67 60 67 32 19 22 10 6 310 39 1.4

13 30 202-2~ 10102.31» 15+ 15 7 6 6 4 4 6 18 66 3 0.4

14 2+ 1+ 1016 2. 1+ 2+ 3+ 14+ 9 5 4 4 6 5 9 13 60 9 0.4

15 4- 30 4. 30 2+ 4. 35 4- 260 22 15 22 15 9 22 15 22 142 1a 1.0

16 10 4.5.4+ 2+ 2. 1+ 2. 21. 4 22 39 32 9 6 5 6 123 15 0.9

17 6. 6. 4— 4. 4+ 4+ 4+ 40 36. 67 67 22 22 32 32 32 27 301 33 1.4

16 1o 45 4. 2+ 10 2+ 1+ 2+ 100 4 27 22 9 4 9 5 9 69 11 0.6

19 1o 10 30 2. 2.1+ 5. 5+ 20. 4 4 15 6 6 5 39 56 135 17 0.9

20 5+ 4. 3+ 2+ 2. 4- 30 46 270 56 22 19 9 6 22 15 27 175 22 1.1

21 3+ 3.4.3. 2+ 10 20 4. 21+ 18 12 22 12 9 4 7 22 106 13 0.8

22 3.4- 2+ 20 3.2+ 3. 1+ 20. 12 22 9 7 12 9 12 5 88 11 0.6

23 20 lo 2- 2+ 2+ 4- 7- Bo 28. 7 4 6 9 9 22 111 207 375 47 1.5

24 00 6+ 7. 70 5+ 3+ 2. 2. 406 207 94 111 132 56 10 0 6 630 79 1.9

25 3. 30 56 45 4+ 2+ 2+ 4. 27+ 12 15 48 27 32 9 9 22 174 22 1.1

26 3+ 2.2.35 2+ 2+ 2.2+ 10+ 19 6 6 15 9 9 6 9 70 10 0.5

27 2+ 2+ 26 1+ 20 10 0+ 0+ 12. 9 9 7 5 7 4 2 2 45 6 0.3

29 152.2.1+ 2.3.1+1o 12+ 4 6 6 5 6 12 5 4 43 6 0.3

29 10 1+ 20 26 4o 4. 26 40 200 4 5 7 7 27 22 7 27 106 13 0.0

30 4.36 20 2. 1030 3+ .5. 22+ 22 15 7 0 4 15 18 39 126 16 0.9

31 4o 30 2.3. 3.3+ 3+ 2+ 236 27 15 6 12 12 13 16 9 117 15 0.0

Kp Sum April 1969 ap
Sum Ap Cp

1 2.3.2.3+ 3.4-6.56 26+ 6 12 6 18 12 22 67 43 191 24 1.2

2 3.2. 1+ 3. 3.40 4+ 4. 230 12 6 5 12 12 27 32 22 129 16 0.9

3 5+ 35 252- 2.3.4— 30 230 56 15 7 6 6 12 22 15 139 17 0.9

4 2+ 30 3.26 3.2.30 2+ 20. 9 15 12 7 12 6 15 9 85 11 0.6

5 30 20 3+ 2. 1+ 2+ 263. 16+ 15 7 16 6 5 9 7 12 79 10 0.6

6 30 2+ 2+1. 2.2+ 3+ 4. 19+ 15 9 9 3 6 9 10 22 91 11 0.7

7 4- 5- 4+ 20 2+ 30 4+ 26 26+ 22 39 32 7 9 15 32 7 163 20 1.0

3 3+ 2+ 1+ 1+ 2. 1+ 1+ 3. 15+ 13 9 5 5 6 5 5 12 65 9 0.4

9 1+ 3. 2+ 2+ 2+ 3. 4o 3. 20+ 5 12 9 9 9 12 27 12 95 12 0.7

10 1. 1+2+ 1+ 1+ 3.2+1o 130 3 5 9 5 5 12 9 4 52 6 0.3

11 20 2+3.2. 3.1o1+0+ 140 7 9 12 6 12 4 5 2 57 7 0.4

12 0+1.0+1o 1+ 2.4+4+ 140 2 3 2 4 5 6 32 32 36 11 0.6

13 4+ 3. 3+ 2+ 20 40 4+ 4o 270 32 12 13 9 7 27 32 27 164 20 1.0

14 563.2.20 2+ 2+ 30 4. 23. 40 12 6 7 9 9 15 22 123 16 0.9

15 3+ 30 4.3+ 3.2+2+ 2. 22+ 13 15 22 19 12 9 9 6 109 14 0.6

16 2+ 3+3+3. 3+ 30 4o 4. 26- 9 18 10 12 18 15 27 22 139 17 0.9

17 4+ 30 4o 3. 4.4.4.3+ 23+ 32 15 27 12 22 22 22 13 170 21 1.1

19 5.40 3+ 2+ 2.1+2.3. 22. 39 27 13 9 6 5 6 12 122 15 0.9

19 30 0+1.0+ 1+ 0+ 1+ 26 9+ 15 2 3 2 5 2 5 7 41 5 0.2

20 2+ 1+2.1. 1+1o 3.4. 15. 9 5 6 3 5 4 12 22 36 8 0.4

21 4.1.1+1. 0+1-1+2o 11. 22 3 5 3 2 3 5 7 50 6 0.3

22 2+ 2+ 3+ 3+ 302- 101+ 16+ 9 9 10 13 15 6 4 5 94 10 0.6

23 1+ 2.1o1+ 2. 1+ 1+ 1+ 110 5 6 4 5 6 5 5 5 41 5 0.2

24 3+ 30 2+ 10 10202-3+ 170 13 15 9 4 4 7 6 12 75 9 0.5

25 4.2+2+ 2. 2.2.2.2. 17. 22 9 9 6 6 6 6 6 70 9 0.5

26 2.1+1.1. 1026263. 120 6 5 3 3 4 7 7 12 47 6 0.3

27 3+ 3.2+ 3. 20 20 361+ 19+ 13 12 9 12 7 7 15 5 95 11 0.6

23 4. 6. 7+ 50 70 4+ 3. 3- 36+ 22 67 154 48 132 32 12 12 479 60 1.7

29 3.2+ 3. 10 2.3.36 4o 200 12 9 12 4 6 12 15 27 97 12 0.7

30 4o 50 4o 4. 4+ 4.4. 30 31+ 27 49 27 22 32 22 22 15 215 27 1.2
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TABLE 4 PLANETARY THREE—HOUR—INDICES Kp, EQUIVALENT RANGES ap,

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

Kp Sum May 1969 ap Sum Ap Cp

1 3» 30 2+ 1+ 1+ 2- 2» 20 160 12 15 9 5 5 6 6 7 65 8 0.4
2 2»3-203— 5»5~6+ 3+ 280 6 12 7 12 39 39 94 18 227 28 1.2
3 2» 4— 4+3» 30 3»20 30 23a 6 22 32 12 15 12 7 15 121 15 0.9
4 203» 2» 1+ 20 20 2+20 160 7 12 6 5 7 7 9 7 60 8 0.4
5 3+2» 1+ 20 301+3O3- 18+ 18 6 5 7 15 5 15 12 83 10 0.6

6 20 30 2+ 1+ 1+ 10 2- 2+ 150 7 15 9 5 5 4 6 9 60 8 0.4
7 3» 2— 2+ 1+ 0+0+001» 9+ 12 6 9 5 2 2 0 3 39 5 0.2
8 10101- 0+ 1+ 2+ 1+ 2+ 10+ 4 4 3 2 5 9 5 9 41 5 0.2
9 10 2+ 30 20 20 2-3- 40 19» 4 9 15 7 7 6 12 27 87 11 016

10 2+ 30 3+ 20 3—20 11‘- 2» 18+ 9 15 18 7 12 7 5 6 79 10 0.6

11 10101-20 1+2» 1+1- 10» 4 4 3 7 5 6 5 3 37 5 0.2
12 1»0+1»1o 1—103040 11+ 3 2 3 4 3 4 15 27 61 8 0.4
13 50 4+ 5+ 4» 4D 50 4+ 50 37- 48 32 56 22 27 48 32 48 313 39 1.4
14 6— 4o 4- 40 3o 4» 7» 7— 37+ 67 27 22 27 15 22 111 111 402 50 1.6
15 7+ 7‘ 6- 8» 8- 7o 70 6+ 55+ 154 111 67 179 179 132 132 94 1048 131 1.9

16 6+ 6» 60 5o 4— 2- 2+ 30 34— 94 67 80 48 22 S 9 15 341 43 1.5
17 3+ 3- 402+ 1+ 1+ 1+ 40 20+ 18 12 27 9 5 5 5 27 108 14 0.8
18 4- 3» 3o 30 20 405030 26+ 22 12 15 15 7 27 48 15 161 20 1.0
19 3-1+2—3- 3+ 2+ 2+2» 180 12 5 6 12 18 9 9 6 77 10 0.5
20 3» 2+ 2+ 1+ 1+ 1+ 2+ 20 16» 12 9 9 5 5 5 9 7 61 8 0.4

21 3» 303- 3c) 3- 3+ 2- 30 220 12 15 12 15 12 18 6 15 105 13 0.8
22 2-2»2- 4- 3+3»2+2- 19- 6 6 6 22 18 12 9 6 85 11 0.6
23 2o 20 2+ 30 30 2+3» 1+ 19» 7 7 9 15 15 9 12 5 79 10 0.6
24 1+ 3+ 2+2» 3-2+ 2+3» 19» 5 18 9 6 12 9 9 12 80 10 0.5
25 3+ 3004-1» 1-1+202- 130 18 15 2 3 3 5 7 6 59 7 0.4

26 1»2- 1010 0+ 10 1- 1+ 8- 3 6 4 4 2 4 3 5 31 4 0.1
27 1-0+ Do 10 101-101+ So 3 2 0 4 4 3 4 5 25 3 0.1
23 lo 3— 2+ 2+ 3» 30 0+ 20 16+ 4 12 9 9 12 15 2 7 70 9 0.5
29 1»1—1»1+ 1+ 1+ 1+ 2+ 10» 3 3 3 5 5 5 5 9 38 5 0.2
30 2- 1+ 3- 30 2+ 4- 1+ 30 190 6 5 12 15 9 22 5 15 89 11 0.6
31 20 3o 3» 2+ 30 2o 30 3+ 21+ 7 15 12 9 15 7 15 18 98 12 0.7

Kp Sum June 1969 ap Sum Ap Cp

1 20 2» 101» 2+ 10 2-1» 110 7 6 4 3 9 4 S 3 42 5 0.2
2 1»203- 10 1+ 10 2—2» 120 3 7 12 4 5 4 6 6 47 6 0.3
3 2»1-1~1- 102» 1+2+ 100 6 3 3 3 4 6 5 9 39 5 0.2
4 201+201+ 2» 1+1-1+ 12» 7 5 7 5 6 5 3 5 43 5 0.2
5 20101+3» 10101+1» 110 7 4 5 12 4 4 5 3 44 6 0.2

6 0+ 1» 0+ 0+ 10 1+ 10 20 7o 2 3 2 2 4 5 4 7 29 4 0,1
7 2+ 1+ 2» 20 3+ 2+ 10 10 150 9 5 G 7 18 9 4 4 62 B 0.4
8 1+4- 302+ 1+ 4- 4» 30 220 5 22 15 9 5 22 22 15 115 14 0.8
9 2+ 20 lo 20 3+ 30 5- 3+ 22» 9 7 4 7 18 15 39 18 117 15 0.8

10 3+3—3»3» 2+3-1+ 1+ 190 18 12 12 12 9 12 5 5 85 11 0.6

11 2»2-3— 2» 20102+3- 16» G 12 8 7 4 9 12 52 8 0.4
12 3+ 50 4» 2+ 20 30 3+ 2+ 250 18 48 22 9 7 15 18 9 146 18 1.013 30 4+3»2» 3» SOS—3+ 23+ 15 32 12 6 12 15 12 18 122 15 0.9
14 30 4» 50 4+ 1» 4+3» 4o 33- 15 22 48 32 G7 32 12 27 255 32 1.3
15 2+3-2020 3-2- 2+2- 17+ 9 12 7 7 12 6 9 6 58 8 0.5

16 3»3— 4+ 40 4» 30 2+ 3+ 260 12 12 32 27 22 15 9 18 147 18 1.0
17 4+ 4+ 4» 30 1+ 30 4» 1+ 25» 32 32 22 15 5 15 22 5 148 18 110
18 11L lo 1— 0+ 1- 2» 1+1» 8— 5 4 3 2 3 6 5 3 31 4 0.1
19 1—1+2+2+ 2-1+1020 13» 3 5 9 9 6 5 4 7 48 6 0.3
20 3» 3»4» 30 20 10 1+ 1+ 18- 12 12 22 15 7 4 5 5 82 10 0.6

21 20 10 1+ 2» 2+ 10 1+1» 11+ 7 4 5 6 9 4 5 3 43 5 0.2
22 Gal-0+1» 0+1»1-0+ 4» O 3 2 3 2 3 3 2 18 2 0.0
23 0+ 2» 20 1+ 1+2- 10 20 11+ 2 G 7 5 5 6 4 7 42 5 0.2
24 30 30 2+ 20 3+ 2+ 20 3» 21» 15 15 9 7 18 9 7 12 92 12 0.7
25 1+ '1» 2+ 1+ 20 30 30 30 13» 5 6 9 5 7 15 15 15 77 10 0.5

26 2C 2» 1+2+ 2+2» 10 2» 140 7 6 5 9 9 6 4 6 52 6 0.3
27 2020101» 2- 1+ 1- 20 11+ 7 7 4 3 6 5 3 7 42 5 0.2
28 1+101-1— 0+1-1o 10 7» 5 4 3 3 2 3 4 4 28 4 0.1
29 1—10101» 10101+10 8» 3 4 4 3 4 4 5 4 31 4 0.1
30 1010101» 10 1+ 20 2- 10- 4 4 4 3 4 5 7 G 37 5 0.2



TABLE 4

DAILY AVERAGE RANGES Ap,

PLANETARY THREE»HOUR-INDICES Kp.

AND PLANETARY DAILY

EQUIVALENT RANGES 3p,

CHARACTER FIGURES Op.
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Kp Sum July 1969 ap Sum Ap Cp

1 2+ 2+ 50 20 3+ 2+ 403— 240 9 9 48 7 10 9 27 12 139 17 0.0

2 303— 1+1» 1» 0+ 0+ 10 100 15 12 5 3 3 2 2 4 46 6 0.3

3 1— 1— 0+1() 1-101-1+ 6+ 3 3 2 4 3 4 3 5 27 3 0.1

4 1‘ 0+0+1— 1-0+0+1o 3 2 2 3 3 2 2 4 21 3 0.0

5 0+ 1- 0+ 1» 0+0+0010 2 3 2 3 2 2 0 4 18 2 0.0

6 1» 0+1-1» 2» 2» 1020 3 2 3 3 6 6 4 7 34 4 0.1

7 102- 1- 1+ 2- 2+ 1+2- 4 6 3 5 G 9 5 0 44 6 0.2

8 1010101» 10 1+ 20 20 4 4 4 3 4 5 7 7 38 5 0.2

9 3» 20 20 10 2- 2» 1+2» 1413 12 7 7 4 6 6 5 S 53 7 0.3

10 2- 2+ 1- 2— 3- 1+ 10 2+ 14- 6 9 3 6 12 5 4 9 54 7 0.3

11 201-101- 101+3—2- 110 7 3 4 3 4 5 12 6 44 G 0.2

12 30 2+ 30 1+ 2- 1+ 3» 40 19+ 15 9 15 5 6 5 12 27 94 12 0,7

13 3» 3+ 30 3+ 20 20 4— 2+ 22+ 12 18 15 18 7 7 22 0 108 14 0.8

14 2+ 5- 2+ 2» 3+ 20 20 20 20+ 9 39 9 6 18 7 7 7 102 13 0.7

15 1+ 1+ 2- 1+ 1+ 1- 1020 11- 5 5 G 5 5 3 4 '7 40 5 0.2

16 1+ 302-30 2» 30 302- 18+ 5 15 6 15 6 1:3 15 6 B3 10 0.6

17 1+ 1+ 10 1- 1010101» 80 5 5 4 3 4 4 4 3 32 4 0.1

18 00 0+ 10 1+ 201- 1-0+ 6+ 0 2 4 5 7 3 3 2 20 3 0.1

19 0+ 1» 1+ 0+ 0+ 0+ 0+ 0+ 40 2 3 5 2 2 2 2 2 20 2 0.0

20 1- 1- 1— 1+ 10101»0+ 6+ 3 3 3 5 4 4 3 2 27 3 0.1

21 1+ 0+ 1-0+ 102»2— 20 90 5 2 3 2 4 6 G 7 35 4 0.2

22 2» 2— 2+ 10 2- 2+ 2— 3- 150 G 6 9 4 6 9 5 12 5B 7 0.4

23 10 1- 0+ 1+ 0+ 20 3» 20 10+ 4 3 2 5 2 7 12 7 42 5 0.2

24 1+ 1- 1+ 0+ 10101010 8- 5 3 5 2 4 4 4 4 31 4 0.1

25 1» 2» 10 1~ 1-1-101+ 8- 3 6 4 3 3 3 4 5 31 4 0.1

26 2» 2o 1- 3+ 6» 3o2»5- 23» G 7 3 18 67 15 6 39 161 20 1.0

27 70 6+ 60 2+ 30 1+ 4» 1+ 310 132 94 80 9 15 5 22 5 302 45 1.5

28 1+ 10 201- 0+ 1- 1— 1+ 80 5 4 7 3 2 3 3 5 32 4 0.1

29 1- 0+ 0+ 0+ 0+ 0+ 10 0+ 4- 3 2 2 2 2 2 4 2 19 2 0.0

30 2- 1-1- 1+ 1+ 40 5- 30 17+ 6 3 3 5 5 27 39 15 103 13 0.7

31 3~ 1+ 1+ 1- 2- 1+ 1+ 2- 120 12 5 5 3 6 5 5 G 47 6 0.3

Kp Sum Aug. 1969 ap Sum Ap Cp

1 1- 10 0+1» 101~ 1— 1— G» 3 4 2 3 4 3 3 3 25 3 0.1

2 0+ 00 0+ 0+ 20 20 2+ 2+ 10» 2 0 2 2 7 7 9 9 38 5 0.2

3 20 20 2» 3- 3- 30 4o 4- 22- 7 7 G 12 12 15 27 22 108 14 0.8

4 4» 3+ 20 3» 2+ 3+ 1+ 3~ 21+ 22 18 7 12 9 18 5 12 103 13 0.7

5 20 302- 20 2+ 1+ 101» 140 7 15 6 7 9 5 4 3 56 7 0.4

6 3- 2+ 1+ 10 1- 1— 1- 1» 100 12 SJ 5 4 3 3 3 3 42 5 0.2

7 2» 20 2~ 2+ 20103— 3» 160 6 7 6 9 7 4 12 12 63 8 0.4

8 1+ 1-20 3+ 3- 20 2—30 17- 5 3 7 18 12 7 G 15 73 9 0.5

9 30 3+ 2+ 2— 3+ 2+ 20 20 200 15 18 9 8 18 9 7 7 89 11 0.6

10 2- 2+ 20 30 2— 2-0+ 00 13- 6 9 7 15 6 6 2 0 51 G 0.3

11 00 1-0+ 10 10101+2- 7o 0 3 2 4 4 4 5 6 28 4 0.1

12 4- 3+ 3+ 40 4o 40 3+ 2+ 280 22 18 18 27 27 27 18 9 106 21 1.1

13 2- 2- 3- 3- 0+ 10 10 20 130 6 6 12 12 2 4 4 7 53 7 0.3

14 1+ 1+ 3- 2+ 1+ 2- 1+ 00 120 5 5 12 9 5 6 5 0 47 6 0.3

15 0+ 002- 0+ 1+2» 1+ 2+ 90 2 0 6 2 5 G 5 9 35 4 0.2

16 0+ 00 1- 1+ 1-101»3» 7+ 2 0 3 5 3 4 3 12 32 4 0.1

17 4- 20 2» 10 0+ 1- 1+ 1- 11+ 22 7 G 4 2 3 5 3 52 6 0.3

18 2+ 1+ 1- 10 3+ 3~ 1-10 130 9 5 3 4 18 12 3 4 58 7 0.4

13 3— 2+ 2+ 3— 2+ 30 3o 4- 220 12 9 9 12 9 15 15 22 103 13 0.7

20 20 2+ 3~1+ 1+ 10 10 20 14- 7 9 12 5 5 4 4 7 53 7 0.3

21 1+ 2+0+ 1» 2- 2-202- 12- 5 9 2 3 6 S 7 6 44 6 0.2
22 1+ 0+ 0+ 1+ 1+ 2- 3- 1+ 10+ 5 2 2 5 5 6 12 5 42 5 0.2

23 30 3+ 2+ 3» 2+ 20 2+ 20 200 15 18 9 12 9 7 9 7 86 11 0.6

24 20 2- 1+ 2+ 20 10 20 2— 140 7 6 5 9 7 4 7 6 51 G 0.3

25 3- 1+ 0+ 0+ 0+ 0+ 00 1- Go 12 5 2 2 2 2 0 3 2B 4 0.1

26 1» 1+ 2~50 4- 2- 2- 4- 19+ 3 5 6 48 22 G 6 22 118 15 0.8

27 4o 60 3+ 3+ 20 20 2» 20 24+ 27 80 18 18 7 7 6 7 170 21 1.1

28 3— 20 10 1- 20102-1- 12» 12 7 4 3 7 4 6 3 45 G 0.3

29 101-1-10 1+2-1-0+ 7+ 4 3 3 4 5 6 3 2 30 4 0.1

30 001-2-10 201-1+1- 80 0 3 6 4 7 3 5 3 31 4 0.1

31 10 0+ 20 2- 10101+1+ 10» 4 2 7 S 4 4 5 5 37 5 0.2
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TABLE 4 PLANETARY THREE»HOUR-INDICES Kp, EQUIVALENT RANGES ap,

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

Kp Sum Sept. 1969 5): Sum Ap Cp

1 1+ 2» 1- 0+ 0+ 0+ 0+ 0+ 5+ 5 6 3 2 2 2 2 0.1

2 0+1» 1- 0+ 0+0+000+ 30 2 3 3 2 2 2 0 0.0

3 1- 0+ 0+ 10 10103» 10 80 3 2 2 4 4 4 12 0.2

4 102» 1- 10 101-2»10 9- 4 6 3 4 4 8 6 0.1

5 0+0+102- 405-4-5- 20+ 2 2 4 0 27 39 22 1.0

6 4+ 5» 4- 40 203» 1+30 26» 32 39 22 27 7 12 5 1.0

7 2+ 2»3- 4» 2+ 2+ 30 4- 22» 9 G 12 22 9 9 15 0.7

8 3+ 5- 50 40 20 2- 101» 22+ 18 39 48 27 7 G 4 1.0

9 2» 2+3» 3- 2+ 30 10 2+ 180 6 9 12 12 9 15 4 0.5

10 4- 2+ 0+ 0+ 1+ 1+ 2+3» 14+ 22 9 2 2 5 5 9 0.4

11 3+ 2+ 2+ 2+ 2» 10 2+ 10 16+ 18 9 9 9 6 4 9 0.5

12 2» 2+ 1+20 1-1»1»00 9+ 6 9 5 7 3 3 3 0 0.2

13 001»1- 1+ 0+ 0+ 0+ 0+ 40 0 3 3 5 2 2 2 2 0.0

14 10 1+ 0+ 10 103-40 40 15+ 4 5 2 4 4 12 27 7 0.6

15 5» 4o 4» 2o 3- 4- 3o 2» 25+ 39 27 22 7 12 22 15 G 1.0

16 3»3+ 2» 1+ 10 1» 1» 2» 130 12 18 6 5 4 3 3 0 0,4

17 1- 00 0+ 3+ 3+ 3+ 4» 3» 17+ 3 0 2 18 18 18 22 2 0.7

18 3» 30 303- 30 5- 4+ 30 20+ 12 15 15 12 15 39 32 5 . 1.0

19 30 4» 20 20 20 1010 2+ 170 15 22 7 7 7 4 4 9 9 0.5

20 20 2-3- 2+ 20 3+ 2» 1» 10+ 7 6 12 9 7 18 6 3 68 8 0.5

21 2» 2- 1+ 1+ 1» 101- 1+ 10- 6 5 5 3 4 3 5 37 5 0.2

22 10101+1- 0+ 0+ 0+ 0+ 5+ 4 4 5 3 2 2 2 2 24 3 0.1

23 0+ 0+ 0+ 1- 3020 2+ 3+ 12+ 2 2 2 3 15 7 S) 18 58 7 0.4

24 1+2+ 1+3» 1-1-1-1+ 110 5 9 5 12 3 3 3 5 45 6 0.3

25 20 3+ 30 1+ 203» 1+ 20 18- 7 18 15 5 7 12 5 7 70 10 0.5

26 1+ 1- 1+ 2- 0+ 0+ 0+ 10 7o 5 3 5 6 2 2 2 4 '29 4 0.1

27 00 0+ 0+ 00 10 101+ 4+ 8+ 0 2 2 0 4 4 5 32 49 fl 0. 3

28 3» 4» 30 70 6+ 4+ 4- 50 3G— 12 22 15 132 94 32 22 48 377 47 1.5

29 30 4+ 6- 6+ 60 Go 6» 7a 440 15 32 67 94 80 80 67 132 567 71 1. 8

30 80 70 6+ 7- 60 40 5+ 3» 450 207 132 94 111 80 27 5G 12 719 90 1.8

Kp Sum Oct. 1969 31.) Sum Ap Cp

1 4+ 3—4» 40 4- 4»3- 30 28- 32 12 22 27 22 22 12 15 164 ,0
2 5- 4o 5— 5- 40 5+ 30 20 32+ 39 27 39 39 27 5G 15 7 249 .3

3 40 3+ 2+ 30 4o 40 3o 1» 24+ 27 18 9 15 27 27 15 3 141 .0

4 2+ 2+ 203- 1+4» 2+ 10 18» 9 9 7 12 5 22 9 4 77 .5

5 2+ 20 2» 1+ 2» 10 2+ 1+ 14- 9 7 G 5 6 4 9 5 51 .3

fi 3- 3+ 30 30 30 4o 30 20 240 12 18 15 15 15 27 15 7 124 .9

7 20 3+2+ 1+ 1»1»0+ 10 12» 7 18 9 5 3 3 2 4 51 .3

8 001- 100+ 1-102- 1+ 7» 0 3 4 2 3 4 6 5 27 .1

9 1- 1» 100+ 00 2040 40 13» 3 3 4 2 0 7 27 27 73 .5

10 3+ 4+ 3+ 4» 30 2+ 4+ 4» 280 18 32 18 22 15 9 32 22 168 .1

11 2+ 2+ 2+ 3» 30 2+2» 20 19» 9 9 9 12 15 9 6 7 76 .5

12 30 2+ 3+ 1+ 2+2+1+00 100 15 9 18 5 9 9 5 0 70 .5

13 000+2» 30 101»2»0+ 9» 0 2 G 15 4 3 6 2 38 .2

14 0+ 1»0+ 00 1- 1-2- 10 5+ 2 3 2 0 3 3 G 4 23 .1

15 0010 2» 1+ 0+ 0+ 1010 7» 0 4 6 5 2 2 4 4 27 .1

16 0+ 1- lo 1» 1+ 2+ 20 2» 100 2 3 4 3 5 9 7 6 39 .2

17 1+ 1» 0+ 10 0+ 0+ 1+ 4» 90 5 3 2 4 2 2 5 22 45

18 30 2» 2+ 2+ 1»0+ 201» 130 15 6 9 9 3 2 7 3 54 .3
1.1) 3- 2+ 303- 30 1+ 202» 19- 12 9 15 12 15 5 7 G 81 .5

20 2» 1+ 1- 1- 1-1-2»2+ 10» 6 5 3 3 3 3 G 9 38 .2

21 1+ 103» 20 1+ 3+ 20 20 15‘» 5 4 12 7 5 18 7 7 65 .4

22 2» 2-1-20 3- 2» 2+2» 1» 150 5 9 7 12 G 9 6 3 58 .4

23 1+ 1+1» 0+ 00 0+ 1+ 2+ 8» 5 5 3 2 0 2 5 9 31 .1

24 3+ 40 30 30 2+ 20 2»3o 22+ 18 27 15 15 9 7 6 15 112 .3

25 3»2+101» 0+0+2- 30 120 12 9 4 3 2 2 G 15 53 .3

26 1-102+1- 100+1+1» 80 3 4 9 3 4 2 5 3 33 .1

27 10102- 2- 20 20 3+3» 15+ 4 4 6 (1‘ 7 7 18 12 6—1 .4

28 2+ 2+ 10 0+ 1+ 2»2+ 20 13+ 9 9 4 2 5 G 9 7 51 .3

29 1»2+100+ 0+1-2-10 80 3 9 4 2 2 3 6 4 33 .1

30 00 00 1» 0+ 00 0+ 00 00 1+ 0 0 3 2 0 2 0 0 7 .0
31 1-20 20 20 20 10 0+2» 12» '1 7 7 7 7 4 2 5' ~13 .2
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TABLE 4 PLANETARY THREE-HOUR-INDICES Kp, EQUIVALENT RANGES 3}),
DAILY AVERAGE RANGES Ap, AND PLANETARY DAILY CHARACTER FIGURES Cp.

Kp Sum Nov, 1969 ap Sum Ap Cp

1 101-0+0+ 0+ 1- 0+ 10 5— 4 3 2 2 2 3 2 4 22 3 0.0

2 3- 2» 2- 2+ 3-3» 3+ 30 200 12 6 6 S 12 12 18 15 90 11 0.6

3 30 4» 4— 2+ 20 3o 4» 30 24+ 15 22 22 9 7 15 22 15 127 16 0. B

4 2-3-2- 2+ 1» 1- 1010 12— 6 12 5 3 3 3 4 4 47 6 0.3

5 2-2-1-2- 20 3- 0+ 10 12» 6 S 3 6 7 12 2 4 46 6 0.3

G 1-1~1—0+ 00 0+ 10 1+ 50 3 3 3 2 0 2 4 5 22 3 0.0

7 3+ 3- 2+ 20 3+ 20 3+ 2+ 21+ 13 12 9 7 18 7 18 9 98 1.2 0.7

8 20 3— 20 10 3— 3+ 4+ 4— 22- 7 12 7 4 12 18 32 22 114 14 0.8

9 30 50 50 5+ 5+ 6» 4o 20 35+ 15 48 48 56 56 67 27 7 324 40 1.5

10 20 5- 5+ 5- 6- 4o 5- 4— 35- 7 39 56 39 67 27 39 22 296 37 1.4

11 2+ 10 3— 3- 3-3+3»20 10+ 9 4 12 12 12 18 12 7 86 11 0.6

12 3+ 2- 1+ 2» 1-20101+ 130 18 6 5 6 3 7 4 5 54 7 0.3

13 1+ 1010 1+ 2- 20 10 1+ 11» 5 4 4 5 6 7 4 5 40 5 0.2

14 1+ 1+ 00 0+ 00 00 00 0+ 3+ 5 5 0 2 0 0 0 2 14 2 0.0

15 00 00 0+ 0+ 0+ 0+ 0+ 0+ 20 0 0 2 2 2 2 2 2 12 2 0.0

16 00 00 0+ 0+ 001+2- 10 5- 0 0 2 2 0 5 6 4 19 2 0.0

17 1-1-0+0+ 0+ 1+ 1+ 1+ 6+ 3 3 2 2 2 5 5 5 27 3 0.1

18 101-101» 1-202-10 9» 4 3 4 3 3 7 6 4 34 4 0.1

19 1» 1» 1+ 1+ 2» 1+ 30 30 130 3 3 5 5 6 5 15 15 57 7 0.4

20 3- 1+ 10 1» 0+ 0+ 1» 10 80 12 5 4 3 2 2 3 4 35 4 0.2

21 0+000+1- 1-10001- 4- 2 0 2 3 3 4 0 3 17 2 0.0

22 3o 3+3»20 1+ 1+ 3— 2- 1110 15 18 12 7 5 5 12 6 80 10 0.6

23 1- 1» 10 10 0+ 20 20 20 10» 3 3 4 4 2 7 7 7 37 5 0.2

24 1-1— 1+ 2+ 2» 2+ 20 2+ 13+ 3 3 5 9 6 9 7 9 51 6 0.3

25 10 0+ 20 20 20 20 1+ 2+ 130 4 2 7 7 7 7 5 9 4B 6 0. 3

26 30 302- 10 1+ 3+ 30 20 18+ 15 15 G 4 5 18 15 7 85 11 0.6

27 1+ 4+ 40 4+ 4— 4o 30 30 28— 5 32 27 32 22 27 15 15 175 22 1.1

28 3-20 30 20 1+1-2— 3+ 17— 12 7 15 7 5 3 6 1B 73 9 0.5

29 2+1+3+2+ 3+ 30 4- 3+ 23- 9 5 18 9 18 15 22 18 114 14 0.8

30 4+ 40 4» 30 1+ 3+ 3+2» 25» 32 27 22 15 5 18 13 6 143 13 1.0

Kp Sum Dec. 1969 ap Sum Ap Cp

1 10101+ 20 1+ 1+ 1010 100 4 4 5 7 5 5 4 4 38 5 0.2

2 0+ 1— 2- 1— 14-10101» 7+ 2 3 S 3 5 4 4 3 30 4 0.1

3 0+ 0+ 0+ 00 0+ 0+ 20 3- 6+ 2 2 2 0 2 2 7 12 29 4 0.1

4 1+2o 1+ 2» 3— 2+ 2- lo 140 5 7 5 S 12 S 6 4 54 7 0.3

5 10 2+ 30 3+ 3+ 4» 40 4+ 250 4 9 15 18 18 22 27 32 145 18 1.0

6 40 4+ 3+ 3- 3+ 30 30 3+ 270 27 32 18 12 18 15 15 18 155 19 1.0

7 1+1-1+2- 1-101+20 100 5 3 5 6 3 4 5 7 38 5 0.2

8 2— 2» 2— 0+ 1A1+202» 110 6 S 6 2 3 5 7 G 41 5 0.2

9 4- 40 2» 2- 2+ 3- 1- 20 19A 22 27 6 6 9 12 3 7 92 12 0.7

10 1» 0+ 10 10 0+ 1+ 2+ 4+ 11+ 3 2 4 4 2 5 9 32 61 8 0.4

11 4o 3- 3010 2+ 20 2» 1+ 180 27 12 15 4 9 7 6 5 85 11 0.6

12 2» 3- 1+ 1+ 1- 0+ 0+ 10 9+ 6 12 5 5 3 2 2 4 35] 5 0.2

13 2» 1+ 1- 00 1- 0+ 100+ 60 6 5 3 0 3 2 4 2 25 3 0.1

14 1» 0+ 0+ 1+ 1-2-1010 7o 3 2 2 5 3 G 4 4 29 4 0.1

15 1010102» 1-2-2-1+ 100 4 4 4 6 3 G S 5 38 5 0.2

16 4- 20 3- 2+ 20 3» 2+ 2+ 200 22 7 12 0 7 12 9 9 87 11 0.5

17 2+ 100+ 1+ 0+ 1-2- 10 9- 9 4 2 5 2 3 6 4 35 4 0.2

18 20 10 0+ 1- 0+0+1-1- Go 7 4 2 3 2 2 3 3 26 3 0.1

19 10100+1— 1+1-2— 1— 7+ 4 4 2 3 5 3 6 3 30 4 0.1

20 100+ 0+1~ 0+0+1— 1- 4+ 4 2 2 3 2 2 3 3 21 3 0.0

21 1o 20 0+ 0+ 0+ 0+ 0+ 10 6» 4 7 2 2 2 2 2 4 25 3 O. 1

22 1+ 0+ 2+ 1+ 30 3»2- 1+ 140 5 2 9 5 15 12 6 5 59 7 0.4

23 2» 3» 2» 2+ 3+ 2+ 303— 20» b' 12 6 9 18 9 15 12 87 11 0.6

24 3+ 20 10 2+ 3» 2» 20 2+ 17+ 18 7 4 9 12 6 7 9 72 9 0.5

25 1+ 3- 30 2+ 3- 2+ 20 2— 180 5 12 15 0 12 9 7 6 75 9 0.5

26 2- 1+3» 1+ 1» 30 3o 30 17- 6 5 12 5 3 15 15 15 7G 10 0.5

27 4— 3- 2- 3+ 1+ 1+ 10 0+ 15+ 22 12 6 18 5 5 4 2 74 9 0.5

28 0+ 0+ 0+ 10 0+ 2+ 101+ 70 2 2 2 4 2 9 4 5 30 4 0.1

29 2»101+ 1+ 1+ 1+ 1- 0+ 90 G 4 5 5 5 5 3 2 35 4 0.2

30 0+ 10 00 1- 1—0+ 1— 1- 4+ 2 4 0 3 3 2 3 3 20 2 0.0

31 00 10 0+ 1» 1—0+ 1+ 10 5+ 0 4 2 3 3 2 5 4 23 3 0.1
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TABLE 5 FREQUENCIES OF Kp Indices, 1969

Kp Jan Feb Mch Apr May Jun Jul Aug Sep Oct Nov Dec

00
20 8 ‘1 . 2 1 2 8 G 12 12 4

29 11 E1 7 8 9 33 20 34 2:) 26 41

, 3:3 14 '7 10 16 2G 44 30 24 30 2G 32

10 1G 17 21 10 15 34 34 2a 25 2.5 23 3:)

+ 23 21 12 27 31 33 '15 28 20 20 25 33

— 14 31 33 27 23 25 29 30 17 23 18 27

20 20 26 21 16 22 26 19 31 13 22 24 14

+ 26 14 29 29 27 21 13 22 17 30 12 17

— 15 13 1'7 32 26 19 10 20 17 11 16 16

3o 15 19 18 17 26 16 11 8 13 19 16 10

+ 12 12 17 1G 10 E) 5 12 9 9 13 8

- 10 8 24 18 8 9 2 7 11 7 8 4

4o 5 7 E) 10 8 2 ’1 r) 7 10 5 4

+ 5 4 8 10 3 G 5 3 4 3

» 2 3 3 2 2 1 G 3 ‘3

50 2 2 4 5 2 1 1 2 , 2

+
. 4 3 1 1 . 1 1 3

— 1 2 4 2 3 1 1 . 2 2

Go 4 1 1 1 1 3

+ 2 1 3 1 3

— 1 2 , 3 ,
1

To 1 1 2 1 3

+ 1 1

-

. 2

Bo 1 2 1

+

9.
o

248 224 248 240 248 240 2-48 248 240 248 240 248

TABLE 6 MONTHLY AVERAGES OF Ap (unit 2 gammas) AND Cp, 1969

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

Ap 8 15 17 14 17 9 8 8 15 9 10 7 11

C17 0.41 0.63 0.75 0.70 0.55 0,45 0.34 0.39 0.58 0.42 0.46 0.32 0.51



TABLE 7 LIST OF MAGNETIC STORMS, 1965

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

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

no Kp was smaller than 5-.

93

B
. . 5.0. Duration Number of Eighths with Kp=

Eg‘m‘mg (I. GMT Eighths 7. 70 7+ 8- 80 8+ 9. 90

Feb. 02 E6 02 15. 02 8 1 . 1

Mch. 23 E7 23 18.27 7 2 1 , 2

Apr. 213 E2 28 02.52 4 1 1

May 14 E7 14 19.29 14 3 2 1 2 .

Sep. 29 E3 29 04.53 11 1 2 1

TABLE 8 VERY QUIET INTERVALS, 1963

Kp not exceeding 1+ for at least 8 intervals

I = one day) in succession

First. ......... last Duration First. . Duration

Eighth Eighths Eighths

69 Jan. 02 E3 04 E4 18 Aug. 10 E7 11 E7 9

05 E3 07 E1 15 25 E2 26 E2 9

10 E1 11 E4 12 Sep, 01 E3 03 E6 20

12 E7 13 E8 10 12 E5 14 E5 17

21 E8 23 E4 13 21 E3 23 E4 18

28 E3 29 E8 14 26 E5 27 E7 11

Feb. 17 E8 19 E1 10 Oct. 07 E4 08 E6 11

21 E4 22 E4 9 15 E4 15 E5 10

1V1ch. 03 E1 04 ES 14 22 E8 23 E7 8

Apr. 11 E5 12 E5 8 29 E8 31 E1 10

[Way 07 E4 08 E5 10 Nov. 01 E1 01 E8 8

11 E7 12 E6 3 05 E7 06 E8 10

26 E3 28 E1 15 13 E7 16 E6 24

June 05 E5 06 E7 11 16 E8 18 E5 14

21 E6 23 E1 12 20 E2 21 E8 15

28 E1 30 E6 22 Dec. 02 E4 03 E6 11

July 02 E3 03 E4 34 13 E2 14 E5 12

17 E1 18 E4 12 18 E2 19 E6 13

18 E6 21 E5 24 19 E8 21 E1 10

24 E1 25 E1 9 21 E3 22 E2 8

28 E4 29 E8 13 27 E5 28 E5 9

Aug. 01 E1 02 E4 12 29 E2 70 Jan. 01 E1 24

For previous pubh'cations in IATME or LAGA Bulletins

see Table of References.
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REFERENCES ”1'0 TABLES AND DIAGRAMS FOR Kp, Ap AND Cp

Kp-Indices Kp»Diagrams Frequencies Stormy Quie:
Year Tables of Kp lncervals Intervals

BulLNo. pp. 131111.195. pp. 131111.915. p. 111111.110. p, 151111.195, p.

1932 12 1 222—227 12 1 253-259 12 1 252 12 1 12 1 255

1933 12 1 223—233 12 1 290—251 12 1 252 12 l 12 1 25s
1934 12 1 234239 12 1 262—253 12 1 253 12 l 12 1 256
1935 12 1 240—245 12 1 294-265 12 1 253 12 1 12 1 257

1935 12 1 246-251 12 1 265457 12 1 254 12 1 12 1 257
1937 12 g 9791 12 g 113—114 12 g 112 12 g 12 k 154

1939 12 g 99—100 12 g 114-119 12 g 112 12 g 12 11 154
1939 12 g 191—192 12 g 119—117 12 g 112 12 g 12 k 154

1940 12 c 194—105 12 c 114—115 12 c 131 12 c 12 k 154

1941 12 1: 199497 12 c 119—117 12 u 131 12 c 12 1 155
1942 12 c 103—109 12 6 1137119 12 c 131 12 c 12 k 155

1943 12 e 1111-111 12 c 129—121 12 c 133 12 c 12 k 155

1944 12 c 112—113 12 E 122423 12 c 132 12 c 12 1 155
1945 12 1 106-107 12 1: 124—125 12 c 132 12 c 12 k 1511

1949 12 1 109109 12 9 1211427 12 c 132 12 e 12 k 159

19-17 12 1 119—111 12 1 11124103 12 c 133 12 c 12 k 151;

1943 12 1 112-113 12 1 1011-105 12 c 133 12 1: 12 c 137

1949 12 c 102—193 12 e 128-129 12 e 133 12 (r 139 12 c 137
1950 12 e 104—105 12 9 109497 12 c 1:13 12 c 135 12 1 105

1951 12 1 115—37 12 1 113—99 12 1 93 12 1 105 12 1 1115

1952 12 g 103-108 12 g 1111415) 12 g 112 12 g 111 12 g 119

1953 12 11 110—35 12 11 88789 12 11 99 12 h 97 12 11 117
1954 12 1 73—93 12 1 114—115 12 1 a4 12 1 117 12 1 117
1955 12 j 114-119 12 j 122—123 12 J 120 12 j 121 12 1 121

Ap Ap Cp C11
Year Daily values Monthly and Daily values Monthly and

annual lneans annual means

1311111910. pp, 131111.190. p1 131111.190, pp, 131111.175. p.

1932 12 1 222.227 12 1 254 12 1 222—227 12 l 254
1933 12 1 229—233 12 1 254 12 1 12 1 254

193-1 12 1 234—239 12 1 254 12 1 12 1 254
1935 12 1 240-245 12 1 254 12 1 12 1 254

1935 12 1 245.251 12 l 254 12 1 249—251 12 1 254
1937 12 g 199 12 g 110 12 1 95 12 1 39
1939 12 g 199 12 g 110 12 1 95 12 1 119

19:19 12 g 109 12 g 110 12 1 115 12 1 99
1949 12 r 91 12 1 97 12 e 113 12 e 1211

1941 12 1 92 12 1 97 12 11 113—114 12 e 1211
1942 12 1 92 12 1 97 12 e 114 12 e 120

1943 12 1 93 12 r 97 12 c 115 12 e 120

1944 12 1 93 12 1 97 12 11 115—1111 12 e 1217
1945 12 1 94 12 1 97 12 e 119 12 e 120

1945 12 1 94 12 1 97 12 e 117 12 e 129

1947 12 1 95 12 1 97 12 e 117—1111 12 e 120
19411 12 1 95 12 r 97 12 e 119 12 e 129

1949 12 1 911 12 1 97 12 e 119 12 c 120
19517 12 1 9s 12 1 97 12 e 119 12 e 120

1951 12 1 97 12 1 97 12 1 an 12 1 an

1952 12 g 103—109 12 g 119 12 g 193—1011 12 1 39

1953 12 11 99—115 12 11 136 12 11 110795 12 1 119
1954 12 1 73413 12 1 114 12 1 711—113 12 1 99
1955 121 114—119 12 j 129 12 j 114-119 12 j 120

The tables and diagrams 111 [he followlng years 1111131 he 10111111

111. the corresponding year-books 01 the maA—Bulleun No, 12

111-11111 19511 onward 111 me Bulleuns 1111111 1ndex 1), always an

the last pages or each book. 2 1111 1ables and (llagrums of 1111s

:19 years 1932 to 1991 are reprinted 1n IAGA-Bulletin No 111.
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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 ofgco—
magnetic activity with ionospheric, auroral and other observations ror stations at lav

titudes higher than 50°. (Rei,; IAGA-l‘esultltions Toronto 1057 and Helsinki 1000). it

is a quarter hourly measure. on a quasi logarithmic scale, of the maximum deviation

in Y's or 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 (01‘ range) A is as follows:

Q= 0 1 2 3 Al 5 t; 7 3 9 10(T) 11(B)
A210 20 40 80 140 240 1100 00010001500 2200 >2200

The details of the scaling technique or the Q-indices are explained in:

J,l3artels and NiFukushima, Abh, AkanL “'iss. Gottingen, Math. sPhys. Klasse,

Sotiderhert 3 (1055),
or: J. Bartels, Annals of the IGY. g, 220 < 230 (1957).

Since the IGY Q—indices have been determined and published [or certain periods
of time by 20 stations, in recent years only Sodankyla seems to have continued this

practice. Mimeographed publications are available directly from this observatory.

The rollowing data are available through the World Data Centers for Geomag-
lletism: (IGY = 7.57 -12.58).

Arctica 111 5.50 » 3.60 “'elen 7.57 -

11.59, 64, 65

Heiss 1in 04, 65 College 7.57, 6 - 0.50

Tikhaya Bay 7.57 - 2.59 Baker Lake 1) IGY

Murchison Bay 7.57 ~ 7.50 Yellowknife 1) 7.57 - 7. 58

(:.Chelyuskin IGY, 50, 04, 55 Nurmijarvi 5 » 6.61

Thule IGY Lerwick IGY

Resolute Bay 1) IGY Eskdalemuir IGY

Dikson 7.57 -

9.59. 64. 05 ltlacquarie lsl, IGY

Tiksy IGY. 04. 65 Mirny lGY. 3 -10,59. 64, 55

P.Bar1'nw 7,57 - 8.50 Mawson iGY

Godhavn IGY Novolazarevskaja 134. 55

Kiruna 2) 7.57 » 12.61 Halley Bay IGY. 54

Sodankylr'l‘ 1.57 — 12.68 Vostok (54, 65

1) Publications oi the Dominion observatory, Ottawa, Vol, 27. No. 4 (1003)
2) Kiruna Geophysical Data, Data Report ND. 631 (febr. 1963)
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E HOURLY DISTURBANCE INDEX FOR HIGH LATITUDE STATIONS

For some observatories in geomagnetic latitudes higher than about 55”. hourly

R»i'ndices are available. The R-index is defined as the absolute hourly range in each

horizontal component, expressed in tens of gamma (Ref.: I~‘\G:\ rescliniun, Berkeley

1963).

The hourly range in the horizontal component was introduced as a measure of

magnetic activity by Russian workers (especially Nikclski),

R—indices for Canadian stations are given In the magnetic yearbooks (l’uhlicav

tions of the Dominian Observatory. Ottawa. Canada up to and including Volume 31‘;

thereafter Publications of the Earth Physics Branch), for the stations:

Resolute Bay and Baker Lake (IGY and from 1960 onwards).

fl (starting 1 October IDGI).

Mculd Bay (starting 1 August 1962).

Fort Churchill (IGY and irmn 1966 onwards).

Great whale River (starting 1 January 1967),

Prior to 1964 the hourly range was measured at the Canadian arctic observaa

tories in the principal horizontal component only. from 1964 onwards it was

measured in both components X and Y.

R-indices of the stations Thule and Godhavn (Greenland) are determined since

1964, for the components II, D and Zr They are published in the magnetic yearbooks

for these stations, which are issued by [he Meteorologisk Institul, Charlottenliind,

Denmark.
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D; (equatorial Dst) INDEX FOR RING-CURRENT INTENSITY

D; is the deviation of the horizontal component H from its quiet time value,

averaged over a number of low latitude stations. The values are generally reduced

to the equator.

(Ref: IAGA-resollltions at Toronto 1957, Berkeley 1963, Madrid 1969, For exact tie»

finition see data publications).

Data: Period:

Vestine et al. The Geomagnetic Field, Carnegie

lnSl,, Publ, 580. Wash, D,C., 19—17

Diagrams of houer values of the In-

ternational Polar Year August 1932 -

Sep, 1933

Kem, u, Ring Currents Variations During the lGY,

Annals of the lGY XXXV, P. 49 > 611

Pergamon Press, Oxford, 1964

Three hourly values, in units of 3Y, May 1957 ~ Dec 1958

Sugillra, M, Hourly values of Equatorial D5! for the [GY

Annals of the IGY X KY, [1‘ 9 - ~15,

l’ergamon Press, Oxford, 1964. July 1937 -

Dec. l958

Sllgiura, M. and Provisional Hourl Values of Equatorial

Hendricks, S. ”st [or 1961, 1962 and 1963, NASA Techn.

Note D >

4047; “ash. D.C,. 1967. 1961 -1963

Sugiura, M. and Provisional Hourlv Values of EqUatorial

Cain, S.J. Dst for 1954, 1965, 1966 and 1967.

NASA Techn, Note D -5748, Wash. , D.C, , 1970. 1964 - 1967

Sllglllra, )1, and Pr l'sional Hourly Values of Equatorial

Cain, S.J. DS' for 1968

NASA Techn, Nate D-6278, “3511,, D.C., 1971 l968

Sugillra. x1. and Preliminary Hourly Values of Equatorial

Pores, D.J. Dst for 1969.

Goddard Space Flight Center. Greenbelt was»

Maryland. X - 6-15 > 70 - 3-15, Sept /0Cl 1970

Sllgiura, .\I_ and Provisional Hourlv Values of Equatorial

Pores, D,J, DEL, January ~ June 1970. January - June 1970

Goddard Space Flight Center, Greenbelt

Maryland. X - 645 - 70 - 405, Nov. 1970.

The hourly values from July 1957 onwards are available on magnetic tape a:

\\ DC -.~\ for Geomagnetism.
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._/\_E_‘ AURORAL ELECTROJET ACTIVITY INDEX

AF: is determined from the values of the horizontal component Ii (mean or in-

Stanteneous) of a number of stations nearby the nortliern- and southern auroral zones.

as the largest positive deviation (AU) minus the largest negative deviation (AL) from

the quiet time value or H.

(RehlAGA-resolution 2, Madrid1969. For complete definition see: Davis, T.N,

and Sugiura, M., J. G. Res. Vol. 71. HF. 3. p, 786 -

792).

Data:

Ilourlv values of AU and AL,

Geophysical Institute of Alaska, College, Alaska.

Scientific Reports: UAG R - 194 July
> December 1957

UAG R - 192 1958

These reports contain: UAG R - 195 1959

1) Tables and plots of UAG R — 199 1960

AE = AU - AL. UAG R -195 1961

2) Tables 01' AU, AL UAG R - 197 1962

and A0
= Ang>

AL. UAG R — 200 1963

UAG R - 198 1964.

AE-indices at 2.5 minute—intervals are determined at NASA-Goddard Space

Flight Center. They are available on magnetic tape at \loi‘ld Data Center A for Geo-

magnetism, Environmental Data Services, ESSA, Rockville, Maryland 20852, U.S,A,

In December 1969 the data covered the period September 1964 through June

1988, but only the index values for 1964 and 1965 included the Complete planned set

of data, The values for later years are preliminary For recent years they are based

on 4 or more (northern hemisphere) stations, The values are updated as additional data

are received.

Hourly means, computed from these 2‘ 5 minute values, are available at \\ DC—A

as card images on magnetic tape and as listings in the same furmat as in the above

mentioned HAG-reports.



K_n, 55, Kg
- INDICES or GEOMAGNETIC ACTIVITY FOR THE NORTHERN

AND SOUTHERN HEMISPHERES AND FOR THE WHOLE EARTH

Kn and Ks are derived for the northern and southern hemispheres separately
from the K-figures 0f the stations in the sub-auroral zones, standardized according
to the distances of these stations to the auroral zones, For every longitude sector

the mean standardized K is converted into an equivalent amplitude and the weighted
mean of these amplitudes is converted back into Kn or Ks, Km is similarly derived

from Kn and KST

A complete description of the method of determination, together with the data

for four years is given in:

F.N.Mayaud. IndiCeS Kn, Ks et Km, 1964 - 1967,

Ed. du CTN.R,S., 15 quai Anatole France. Paris Vlle.

Since January 1969 the current data are distributed monthly by the ”Institut de

Physique du Globe", 9, quai Saint Bernard » Tour 14, Paris VET

Refit IJ\G:’\ resolutions Nor 13, St Gallen 1967 and ND. 2, Madrid 1969‘










