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NOTE TO THE USERS OF THIS BULLETIN

The main content of this Bulletin, as enumerated in the Introduction is the

quantitative description of the time changes of the intensity of geomagnetic activity

in the year l')ti’§. The tables Continue a long series of almost ten million figures,

supplied by the observatories, and collected by the Committee on Characterization

of Magnetic Disturbances (CCMD) of the international Association of Gt vznagnetism

and Aeronomy (IAGA, formerly IATME). Since 1954, this work figures as "Perma-

nent Service of Geomagnetic Indices” in the Federation of Astronomical and Geophyi

sical Services, under the auspices of the International Council of Scientific Unions

(see IUGG Chronicle No. 15, Paris. Sept 1958, pp. 253 - 258, and ICSU RevieuuVolunie

2;. No 2. pp. 97 ~ 95)).

Regional conditions are discrihed by the daily characterfigures C and the

threediourirange index K, Scale 0 to E), The eight Kiindices per day are printed

in succession, beginning With the first Eighth of the day, 00 to 03 Universal Time

(GRIT). These are combined into world-wide averages, the international character?

figure, Ci, and the geomagnetic planetary tliree~lioul‘*i‘aiigc indices. Kp. After a trial

period of several years, the IATME has adopted the K-index, and the principle of the

Kp-index, as measures of geomagnetic activity. A daily measure based on Kp, the

average amplitude Ap, has tentativily been introduced.

For the availability of earlier Bulletins (listed on the back cover), inquiries

should hr directed to the Il'GG Publication Office. 39 ter, rue Gay-Lussac, Paris (Vt

The meaning of C, Ci, K, and Kp, as well as the other phenomena mentioned

in the Bulletin, is explained in tL'let/‘Jks, e.g., in: LandoltinrnsM .
. Zahlen—

werte und Funktionen, Band 3, Astrononiie und Geophysik, pp 731* 744 (Berlin 1952.

Spriiiger—\"erlag), and in Terrestrial Magnetism and Atmospheric E lec -

tricity ii, ulll --I‘ili (1939) and fl, 301‘303 (1941). The exact definition of Kp is

given in IATME Bulletin No. 12b, reprinted at the end of the Bulletin No. lZi, and

1", Journal of Geophysical Research, Vol. 5-1. pp. 295*299, Sept.1949.

The indices have also been discribed, for use in correlation studies or other geophy-

>lLHl fir lds, in the IGY Annals Vol. 4
, pp. 2277236 (London, Pergamon Press 1957),

Kp is the mean standardized K»index from 12 observatories lying in northern

or southern latitudes between 480 and 630 geomagnetic latitude. The scale s 0 to 9.

expressed in thirds of a unit, e.g., 5- is 42/3, 50 is 50/3, and 5* is 51/3. This

I netary index is designed to mods to solar particle radiation by its magnetic ef—

i‘r-cts, specifically to meet the need of research workers in the ionospheric fie-Iii.

’I‘he Kp'stalions are: Meanook (Canada), Sitka (Alaska), Lerwick (Shetlands),

Eskdalemuir (Scotland), Lm'o’ (Sweden), Rude Skov (Danniark), Wingst (Germany),

\\itteveen (hethnrlands). Hartland (England), Agincourt (Canada), Fredericksburg

(Virginia), Amberley (New Zealancl).



C-figures were sent by the following observatories: Tr. S_o, Ci. go, Lie,

e. Ls. L a H1. m, L. Ni. La. my Lm cg- eg. 1K. Lb.
'

L1»C

E] Ev g. a. w Ta, at Te, AL e;- E1, at a: Va. Pl. G. an :2,

The mean values Ci are calculaled from the data which are received within four weeks

r,

after the end of a month This mean value C‘i was generally based on C-figures from

the stations which have been underlined. together with some of the nonvtinderlined

observatories.

A first discussion on time-variations of geomagnetic activity. indices Kp and

AD, 1932-1961 has appeared in Annales de Geophysique, Tome 19, 1720, 1963.

A collection of diagrams for Kp, 1932/33 and 1940 to 1950, together with (lia-

grams for daily characters 1884-1950, is given in: Abhandlungen Akad. Wiss. Gott-

ingen. Math. APhys. Klasse, Sonderheft l (1951). A second collection from 1937 (up

to 1958) has appeared in: Abhandlungen Akad, Wiss. Gottingcn. Math-Phys. Klasse,

Beitréige znrn Geophysikalisehen Jahr. Heft 3 (1958). Current tables of the Knindex

are being published in some Journals. in the Journal of Geophysical Re?

search. or for the British Observatories. m the Journal of Atmospheric

and Terrestrial Physics.

Final values of Kp for a calendar month are usually available, as table and

in graphical representation. before the end of the next month, and they are distrr

buted, in time for 27Aday recurrence forecasts. to about 240 institutions in many

countries. (Requests may by directed to Geophysikalisches lnstitut. Herzberger Lal‘ld’

str. U30, (34) Gottingen, Germany). They are also reproduced in the F~Series:lono-

spheric Data of the Radio Propagation Physics Division, National Bureau of Stand-

ards, Boulder, Colorado.

Three-mon'hly reports of Kp. Ci, selected days and preliminary lists of rapid

geomagnetic variations. are sent to about 160 observatories and institutions b) \he Peiv

manent SerVice of Geomagnetic lndices. c/o R0331 Netherlands Meteorological Institute,

De Bilt, Netherlands The same 160 adresses receive every month 2i note on St'let‘led

5 and 10 quiet days. and the a magnetically dislurhetl days, determined for the fore-

going month



GEOMAGNE‘TIC DATA, 1961?

IXDlCE‘S K AND C

Introduction

List of observatories: No K»indices were received from Hallet station,
as all records were lost in a fire

The first three pages of the list of observatories give the name of the obser~

vatory and its t\\'(rlctter symbol, the name of the collaborator and the geographic and

geomagnetic coordinates. The fourth to the Sixth pages give the scale values of the

instruments. used for sealing K or (and) C. the lower limit for K = 9, and the range

of disturbances ona day with character-figure C = i. The seventh to ninth pages give
information on the instruments used for recording magnetograms and on the method

used by some observatories for checking the solar—flare effects found in the magne»

tograms, The column Hlonospheric Stations or Radio Services" indicates the ionosphe~
ric or solar observatory or the radio service whose reports on Dellinger effects,

eruptions on the sun, and black—outs in the radio communication enable the magnetic

observatory to distinguish between a solar-flare effect and a bay-disturbance caused

by particle radiation from the sun.

Figure A shows graphically which observatories have furnished K—[igures
for the years 1950 - 1963. For years prior to 1950, See IATME‘ Bulletin No. 12 and

12a ~

i2q.

Table 1 gives the eight K— indices for each day of 1963 for 101 magnetic

observatories which were in action during the whole year The observatories are

indicated by the symbols given in the list of observatories, and are arranged in the

order of geographic latitude. A hyphen is used whenever a value K is missing. The

actual scaled K-indices are given without any reduction for a presumed solar-flare

effect, The symbol q (quiet) stands for K = 0, l or 2, and is used by equatorial
stations with a large daily variation, making the scaling of low K-indices difficult.

Table la gives K»indices for Vo for the year 1963. August - December.

Table 2 shows the C-figures for 96 observatories for each day of the year

196?,

Table 2a gives C-figures ("or NPIZ for the year 1953, June - December.

Table 3a shows the international geomagnetic character-figures Ci, 1963, ob~

tamed by averaging the value of Table 2 for each day,

Table 3b summarizes the selected quiet and disturbed days for 1963. The

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

Kp, (b) the sum of the squares of the eight Kp, (c) the greatest of the eight values
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at" Kp. The days of each month were assigned relative "order numbersH according to

the three criteria. the three order numbers were averaged, and the days with highest

and lowest mean order numbers were selected for the five disturbed, the ten quiet

and the five most quiet days.

Table 3c gives the mean internationalcharacter-figures Ci bymonths and

by years, for the years 15160 - 15163,

Table 4. This table, summarizing the K—indices for 1963,. Contains the usual

Kp-Table, supplemented b' [e uivalent ran es”, to meet re uests expressed) q g q

at the IUGGsAssembly at Brussels, 1951, namely, to express ”magnetic activity" in

some linear scale, in addition to the quasi-logarithmic scale of the indices K and

Kp (see IGY Annals Vol, 4. p, 227 ff., London 1957).

The three -

hourly equivalent amplitude ap is coordinated tothe

Kp-index by the following table :

KP: 00 0+ 1- lo 1+ 2- 20 2+ 3- 30 3+ 4* 40 4+

ap=0 2 3 4 5 G 7 9 12 1518 22 27 32

Kp=57 50 5+ 6- 60 6+ 7* 70 7+ 8- 80 8+ 9* 90

ap
Z 39 48 56 G7 80 94 111 132 154 179 207 236 300 400

At a standard station, with SODYas lower limit for K = 9, the average range

of the most disturbed of the three force components, in three hoursinterval with KD.

can be taken as 2- ap (for instance, for Kp
= 3+A as 36V). In other words an is an

equivalent amplitude in the unit 2?,
The column headed Ap gives the daily average for the eight values ap perday

(sum of the ap divided by 8), Therefore, Ap may be called "equivalent daily

amplitude Ap”, expressed in the unit 2y for a standard station.

Observatories wishing to compute, from their own Krindiees. a local alias

logon to ap or Ap, may proceed as follow:

K10 l 2 3 4 5 6 7 8 9

ap= 0 3 7 15 27 48 80140240400

it it is desired to convert ak into an equivalent range, in the unity, that facr

tor is obtained from the lower limit for K : Q valid at that Station, by dividing that

limit by 250. For instance. at Sodankyla, where the lower limit for K I 9 is 1500}:

the factor is 6, so that, for K = 3, the equivalent range is 90}, or, in other words,

ak for Sodankyla expresses equivalent ranges in the unit BY.
» For days, Ak is the

average of the akl

Use of the daily Ap (planetary) or Ak (local) is recommended in preference

to the sum of the indices Kp or Kl

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

defined in Bulletin No t2e, p 111. It should be noted that Cp, introduced for a stan-
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dardization of the international characteriigure Ci, has not been approved by the

Association, instead, Ap was preferred. For a rough conversmn of Ciifigures (prior

to 1932) into Ap, the following table (derived from Bulletin No. 12:2. p. 111,Table 2)

may be used:

Ci=o.0 0.1 0.2 0,3 0.4 0.5 0.6 0.7 0.8 0.9

Ap= 2 4 5 G 8 9 ll 12 l«l 16

Cl=l.01,1 1.2 1.3 L4 1.51.6 1.71.8 1.9 2.0

Ap= 19 22 26 31 37 44 52 (33 80 110 160

Table 5 gives frequencies of Kp-indices for each month 1963.

Table 6 gives the averages of Ap and Cp for the months and theyear 1963.

Table 7 is a list of magnetic storms, 1963 defined as explained in the

heading of the table.

Table 8 gives very quiet intervals in 1963‘ Definition in the table heading.

The 27>day recurrence diagram for 1963 shows the representation of

the Kpsvalues of Table 4 in a "musicalH notescript as defined in the key. The ar—

rangement of the Kp in lines of 27 days is to make evident a possible recurrence-

tendency.

A Table of References for all lists concerning Kp, Ap. and CD for

prevnous years is given at page lOO,

Committee on Characterization of Magnetic Disturbances

.I.BartelsT. Chairman J.Velclkamp

Geophysikalisrthes lnstitut Kon. Nederl. Meteorol. Instituut

Gottingen, Germany De Bill, Holland

Committee on Rapid Magnetic Variations and Earth Currents

A R0 mafia-i, S, J. , Chairman

Observatorio del Ebro

Tortosa, Spain



LIST OF OBSERVATORIES l‘Hv‘

Arranged mmmlmg lo gl-ogl'apmc 1211111111.»

Observatory Collahul'aml' Guogl'nphlc 65511155119111-

Lat Long. 1.51. Long.

NP‘I Norm P0151 7 55511 +56" 1 251)" .' 5’ -”

\‘1211 5111-111 12111.: 6 115511 +67 . 1'10 .
. -

NP“ 5111-111 P1110 5 USSR . . .
.

. .

l1'l' 115;: lehaja1Cthsn] 111111511 +110 211 52 .111 +71. 5 151. 1

CC Cape Chelyuskln 5.1511111111195115 +77 .11 10.1 17 +65. 11

Th Thule J.0ls1-n +77 29 290 56 +1111. 6

RB Resolute 1351 116.115.1111 +71 1” 265 111 +21 11

11.1 Bear 15151111 +74 :11 10 01 +71 1

D1 Dxckson 17311011 +71 :1.1 an '14 +113 0

MS 515111511 Shar x.r>.1\1edvedev +71 16 :16 24 +1112

T1 lesy Molgunuv +71 55 129 on 460.4

1:11 17mm 1151-1-05 R.Z.Barela +71 18 20:1 1.1

Tr Tromso 511111511217; +69 40 IE 57

Go 05111151111 .1. 015011 +56 M 105 29

Mm Murmansk +611 15 .13 115 +1115 .'

K1 Klruna N 51115011 +67 50 20 25 +65 '1 115.11

So Sodankfla E. Kalaja +67 22 26 611 +53. 8 120. n

115 Wellen Andl'lunlna +66 10 190 10 +51 11 217.1

Co College 1:.J Beers +64 52 212 1D +6.1.6 2511.5

BL Baker Lake 11.11. 111511111 +64 20 263 5a .11 115.2

Sr 51-911mm“ I) 5.511111111151131 +62 26 152 111 .2 210,6

YK Yellow Kmve +62 21 2+5 36 .0 291.11

Do Dumbfls G.GJelleslad +62 04 9 07 11m 1

Ya Yakmsk v.l.Tc111rkov +62 01 129 40 .1) 191.11

Nu NurmlJarvn 5119111111111 +51) 30 24 '19 .5 112 6

Le Lerwick L. Jacobs +60 011 353 ~19 .5 116, 6

L11 Leningrad E. F. Gluschkova +59 57 an .12 .2 117. 4

Lo Lava F. Eleman +59 21 17 50 .1 .5

51 511115 111. L, Gleven +57 0-! 224 417 .0 .
.1

Sv Sverdluvsk 51.115515511111151, +56 1.1 51 0.1 .5 .7

T111 Tomsk +56 211 8+ 55 9 .6

RS Rude Skov A. Lundback +55 51 12 27 .6 911,5

Kn Knsan N.F.Puschkll1 +55 50 ~18 51 .
:1 110, .1

Mo Mnskow M.S.Mansurcv +55 211 37 19 .11 120.3

Es Eskdalmuu- L. Jacobs +55 19 356 .18 5 82. 11

Me Meanook Anne 11.011111 +5.1 37 246 1.1 a 101 0

H1 Helu 11.c:yszelc +5.1 36 111 413 5 103 7

11111 .\l1nsk +54 0.1 27 65 6 11:1 8

51 Slcnyhurst J.E,\Vorthy 5.1. +53 51 357 32 9 112 7

Wu \1’1ngst o.1\leyer

w1 Witteveen D. van Sabhcn

Ir Irkutsk V..\l.1\11sc11111

Sw Swl'der z,Kalinm1-ska

N1 Niemegk G. Fansalau

v1 Valenha 5.511- \Vlll1ams

Be Eelsk

G( Gdttingen J. 85111215 T

Cm Collmherg C.Junge

Ha Hartland E R. Leaton

Kv Kiev



l.|.\'l' 011' ()BSER\"+\T()IHI‘IS 15111. , 11111111111111!

\1- 11115111 11151-111111; :11 g1~og1~ap1111~ 1511111115

(11115111151111- ( ogx‘nphm Gromagnrnc

1.51. Lung. Lal. Lung.

1111 11111111111 1.111111115511111 +5n” 111‘ 5” 11‘ 112,11“

1111 11111111111»: ;\,1.l1+ 111151 +50 111; 1 31» 1111. 7

111- 12111111111111 11111111115 +111 59 11 1.1 517 1

[.11 1.1.1111 11 5.1111111151-1111111111- +19 51 15 +1110 1115 11

1111 1111:1k111 .1 5111111 +111 04 11 111 +111 1

\‘1 111-1111- ‘1 11.12111501- +12 11 2111 15 +5.1. 1

1:11 1711rah-nfr-ldbl'mk 11'. \\11~111~1~1 +111 10 11 17 +111 1.

('1? (‘11;111111111171571 1115111 A. Blum +111 111 2 111 —50 1

1111 11111111111110 11111111 11111 +17 51 111 12 +17_1

\11 \‘11111-5 o ,\'1111ian1~ +17 15 :1511 27 +5115

$11 . 11111111511- .\' 1 12511-1111 +111 57 112 11 +111 11

111 +111 51 17 51 +16 1

(111 01 1.15111111111115 3' +111 17 .10 5.1 +1.1 11

511 5111-1111 +11 11 21; 15 +12 5

(11 (110111 +11 15 211 16 +110

.\111 M1-111a111bmsu 1' 1511111111 +1.1 55 111 12 +1J.o

\g 1511111111111 \ 10111111115111- 1,11 17 11 +55 11

\\1 “1511111115111 1151555111- +1.1 +11 111 +211 0

Lg Lugl'mm T. \I1g11ol 1211111111111 +12 27 :151 10 +111 1

111 11111115 1: 11.111115 +12 2.1 11 111 +12 3 92 11

T1 '1'11 11 1, 11111111511111; +12 05 .11 12 122 1

'11 Tashkrm 11 c1 11112115111111 +11 25 1111 12 111,

.1111 “11111511115 11.61111g1 +11 11 11 21 1111.5

111' IsvanhnHKnmhlh o N S1pa111og111 +11 111 29 111

1:11 1111111 .1 o Cnrdus s .1 +111 12 11 :10

(‘1 01111111111 \'. .ca 1- 55111115 +1111 15 '151 '15

'11 111111111 L.de M1g1191 +311 51 :155 57

011 ()nugmm +311 .111 111 28

111- 1-‘1-141111-1111511111-1; 11 E.Gob\1ar11: +311 12 252 .18

P0 1101111141 A 5151-1011 +35 111 2'1 52

G1 (uh-1111511111 11 Goorg1 +:17 511 11 01

+\k 151111111511 +37 57 511 06 13:1 1

SM 5511 “111.191 1111111111111 Fm'r '-
1'17 16 2'11 21 50 1,

511' 5511 Fernando F F 111 15 Fuunle +111 211 :15: 111 71 .1

11'11 Knkiokn T 11551111115151 +.1n 11 11.0 11 2m; 0

‘1‘1 Teheran 11-1111 11191151151 +35 11 51 21 126 1

K5 115515 .1 112111511: 5 .1 +3.1 50 :15 51 112 0

.ss 511115511111 +1.1 15 1:15 56 272.11

-\.< .151. +32 51 1‘11 01 15111.1

T11 Tusmn 11. F. 1111111- +12 15 2111 10 112. 2

K}: 115110115 +31 25 1111 51 1911 1

Q11 Quetla s.-\ 1.5521111 +12 11 C111 57 1:19 7

111» 1112111511 \1.1r:1111111 11 211 2 1115 1

111 11551151 .11, 111111 5 10 51 105.11

T11 '1'51115111-nss111 11.Lep1-c111- a 11. +22 111 5 :11 1 an 11

H11 11111111111111 1;. [1151-1211511 +21 10 2112 09 1 21111 5

're 11111111115511 acamm Amam +15 15 260 1t: 11 12

:11 111111g 5. 11511111151- +111 .13 72 52 +

«1_5

5.1 5511 Juan .\1 Vazquez >18 21 1 53 +229 1 2

1111 \1‘1111111 Hans G 11111-112115- +11 21 313 111 “1.1 55 0



LIST OF OBSERVATOXHES I‘Hi‘ , commucd

Arranged accordmg 111 gengx'apmc 1511111110

()bsm‘valury (~1111a1151-a1111- Geogx'apmc Gcmnagnmw

L51. Long. La: 1.11111;

1111 11511111111115 Cayelnnn 11511115 111” 22‘ 121" 111’ + 3.110

(111 Guam 11.11. 51111111511 11:1 15 111 52 1 1,11 212 11

1111 111115 11115115 P,G11u1n s,.1. +011 112 .111 11; 1 5 1

Kr Km'ar 190151111: +117 20 111 10 - 1.

P21 12515111511111) 11.111111 5511114111 1115 111 :1111 17 117.11

171; Fuquene c. 171115111111 +05 211 2119 11; +16. 9

115 11111111111 Lerny +111 21; 111 .11 1 1.11

11c Mucu :\.G.Cogollor 1-113 21 11 111 1 5.7

1111 11111115 P.Herr1nck +111 .12 1'1 11 - 11.1 91» 1

T1 72111111“ 12.1.051113 rm 12 111 251 1 11.1. 211.11

111- 1.111111 1; 1111111191 .02 15 23 111 - 1.1) 911.2

1111 Hollandm 0.11311 5511111111 .02 a1 1111 :11 -12.11' 2111 1

131 Einza ¢E.E::;:::: 701 2:1 15 111 - .1 111.!

K11 Kuypcx‘ 5.1731511 101; 112 11111 41 .17 5 175 5

1.11 Luanda v.5 Moren‘a -011 55 1.1 111 . 7,2 .3

PM For! Moresbey J.A,111-ouks 419 21 117 911 1111.71 a

1:1 Ehsabethvme §X~féferlg“‘“k r11 27 2B -12 7 1

1111 Huanflayu 11.11 Glaserke 71- -12 112 281 11 . 11.11 11

175 051—11111 L. 5 Prior .12 211 1:11 110
‘-

1

:‘1p Apia A 1. Cullmglon -11 111 1.1111 11 2

Tn 7311511511111- 11 Eurgaud 5.1 .111 55 17 :11 1

.111 1111111111115 E16 Davy .211 00 57 1:1 .1

LQ La Quiaca R.P J 1111111111112: .013 2111 21 3.2

Va \rassuuras L,1 Gama 21111 21
. 21.11

1211- Brisbane 11 1-". Thyvr -27 152 55 11 225.11

1111 Walherco 1.111: Gregor .30 115 5:1 .1 1115.11

P1 1211111 11.12 11 Herngndcz 111 10 295 117 .2 1,11

1311 Gnangara P.1\I.Mc Gregor -31 17 115 57 ,2 111.5 11

111 llermanus 11.111.1~an \1‘11k .31 25 19 11 ~11. 7 111. 7

To 'roolang1 11. F.Thyer 117 :12 115 211 .111 7 211 a

111-11 Amberley .1. c.1111ng1m1 .41 119 172 1:1 .17 7 252.5

Tw Trelew 1%“: G'angi‘ecz‘wl‘ «13 13 291 «11 711. 7 .1. 2

Kg Kex‘guclen R.Schhch .19 21 711 12 1511, 5 127.11

1111 Maquarle 151111111 “1.111111 -5-1 30 1511 57 410.7 213.11

A1— Argentme 15151111 C.N.Horlon -65 15 295 11 153.11 1.3

05 0191s .61: 1111 92 119 .77.1 .11

11k \111kes L.5.P1-1o1- ~66 15 1111 35 -77.2 179.2

n11 Mxrny 21111 11 9.1 1111 -77.0 115.1;

uu Dumonl d’Uerlle R.Schlich res 10 11a 01 17511 2.10.11

111w 115115511 11. Thyex‘ 167 as 52 53 17.1.2 193.1

C1 Charcol >59 23 139 D! 1711. :1 2.1-1. 5

Po Pxonerskaya 7159 11 93 311 11111.1 1111. 5

La La2arevskaya 77o 16 11 19

111 11511211 -72 19 170 13 -71.7

HE Halley Bay .1.c. 1751111511 -75 31 313 21 ~65 11 .1

51-1 Scan Ease A,L.Culling’to11 -77 51 156 .17 179.11 291.1

LA Little America J.J.Gnio\vek >71 11 197 50 -71. 11 31211

V0 Vnslok -711 27 11111 52 1119, 2 92.11

By Byrd 15151111 L.‘E.Davis 7110 01 210 29 1711.5 336,3

SP 51111111 P512 \\".Jacobs ‘90 1711.5 0,0



LIST OFOBSERVA’I‘ORIES 1"“ - cunnnucd

Scale Values

D

mm

11

“(117111:

Loner

Lumt

K U

Ranges {ur c : 1

.100 7 12007

, :00T

\'n fur Yangt-

11:47 20‘, 1-1; 30 A 14W, 2; 20 7100‘!

No fixer! range

D: .1

Sum K: 20

Sum 1. ’0 «100;; 0771.3 Cs: 0.11-1.41

D: <1 , H: - 217

based on K , Indices
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LIST OF OBSERVATORIES 15m? - cnnunued

5:519 01 Values Lower

1) 11 z :2“; Rangvs (or C . 1

T/ m 111 1,111.11 Y/ mm 1r

11a 52 15 :16 500 n.4'-12'.1115» 5

Db 5.2 3.17 3.17 1):! 712,11. 11 . 15y;

Pr 1.0 1.5 5 0

Lw 1.0 1,7 2 8

Eu 1 3

111 2 7 2.1 7 1 566
1

1‘11 2, 9 2.8 2 7 500 17<IK(29

CF 5 7 5.9 2.11 500 No 1mm range

1115 7 5 4, 1 4.8 350

Na 9. 5 6.1) 6.0 501)

55 4 2 3. 1 5. 1 350

Ty 5 a 3,6 2.7

0:1 6 4 3.5 2.4 .150

Sn 2.5 1.7 2 1 350

Go :150

Mb .1 .1 2.3 4.0 350

Ag 4 0 5.1 6.1 600 12 » 1501

W1 2. s 1 .9 4.1 um

Lg 6.1) 3 7 5.0 350 15 K '10

Aq 7 2 4.9 3.3 350

T1 1,7 1.2 2 5 356

Tk 7,6 8 «1.6 361)

Md 3 6 3 3 3.11 350

1K 3 7 :1 1 4.0 300 Sum K: 16 - '11 01' 16 and 4\(K <6

Eb 6 9 3.4 6.6 350 14 - 551

C1 77 1.11 5.0 350 c from C5

T1 2.1; 2.11 2.11 350 13:2'76'; H110~GOT; 167507

On

Fr 2.1 2.5 2,9 500 Sum K: - «14

Fe 7.5 7 2 1 7 3110

(31 7,4 1. 6 1.2 3511

Ak :mo

SM 9.7 4.0 4.5 350 No fixed range

517 5. a 2. 7 --~ 350 10 - 3'01

Ka 5.2 2.8 3.5 3110 No fixed range

T1 2.6 2 3 26 :mn

Ks 8.8 6. u 5.11 360 15 . ~15“!

s: 6.4 2.4 6.4 300

A5 300

Tu 3 3 3.1 350 No 11an range

Ky 2 5 2.6 2.6 3011

Q11 4 9 3.0 1.3 300 No fixed range

He 3. 7 2.6 3.0 300 10 » 307

Ml 1.9 2-1 2 2 300

Ta 9.1) 4.4 2.3 300 20 a GOT

Ho 17.1 2.6 3 7 300 Sum K: 22 - ‘58

Te 12.7 3.3 5.7 301) Lower 111ml: Sum : 17 Dr 13

A1 113 1.4 2.5 300 No fixed range

51 8.1 2.5 5.0 300 Sum K: 1~1 or 15 ~ :15

111B 11. 1 6 6 ‘. 3
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LIST OF OBSERVATORIES 15m? - cununusd

NP?

NPS

TY

Go

Mm

Ki

50

We

Co

BL

Sr

YK

Ln

Si

Sv

Tm

RS

Kn

Mn

Me

H1

Mn

St

“in

W)

Ir

Sw

N1

V1

Be

Gt

Cm

Ha

Kv

lnslrllnlents

Normal, lnlr sens e nulsk run

Low sens + qulck run

Normal sens

Normal, low ssns. + qulsk run

Nul'mal sens

Normal, low sens + quick run

Normal sens.

Normal sens.

Normal sens + qulck run

Normal, 1an sens, + quick run

Normal. lnw sens. + qumk run

Normal, low sens + nulrk run

Normal. low sens + quick run

Normal, low sens +qulck run

Normal and low sens.

Normal sens

Normal, dX/(ll, dY/dl. dZ/dt.

qulsk run

Norma] sens + quick run

Normal senss

Normal sens.

Normal sens. + quick run

Normnl sens , strrnr. +puls recorder

Normal Sens,

Xorllml, low sens + quxck run

Normal sens + quick run

lonospllerlc suluans or Radlu Sm‘vil'es

Nurmnljarvl Ionosphcnc smllan

Cable and wireless le.501. Obs. l

Greenwich, Edlnburgh

Transradlo Espaflola, AlcnbendastMadrld)

Cable and wlreless Ltd. 50!. one,

Greenwich, Edmburgh

Inst. Mr Ian. -forschung, Lmdau

Sol. Obsl :Fraunholsr lnsl., Fm-iburg

Nederhsrslven Borg Rndln (Sex-a)

Zemralobs. Potsdam; Sol, Obs,

Aslrspnyslsnl. obs ,Polsamn

Dunsmk Astronommal Obscl-vatm‘yl Duhlin

lon. Station Cnllm Obsvrvmury

Cable and \V 1055 Ltd. 501 Uhs

Royal Greenwich Obs , llnrslmnm-rln



LIST OF ()BSEHVATORIES lnnl - conhnued

lnslrumems lonosphel'ic sminns 0r Radlo Servlces

\Izl \‘ormnl Suns.
s

qulck rnn » {luxm [Dr H

m: ux'mnl sons + quwk run Ion. Slallon Dolll'bcs

Pr xln-mal sons, Ion Stallon Pl'uhonlce, Asll'uphyslcal Obs,

Ln (Ondrejnv

liu (lele rnn rm- H

\'l Normal Sens

lrn Vm-mal anus + [ugh sens. Inst. ru'r lun,-rnrsclmng, Lludau

Cl“ Normal mm 4 (pink run C N E‘ ‘1‘, Sol ()1): .015 d'Asll‘oph351que,

Mmldun.

m: Nul‘mzll

l\1l \'nrmnl

5:1

I‘_\'

OH

Sn xnrmnl svns.

m-

xlh Vol'mul smls. + high sens

\g Xormul sens and low sens,

\\l

Lg

Aq

T!

’l‘k

\M Aslrnphys, Obs, Arre‘rn (Fm-me)

[K Norma! sens . 0

1:1) wrrmnl hen» ‘

11mm run Ion. 5m. Ebro, earth-currents;

Transradlo Espnnula Alcobendas (Madrid)

Cl Xm-mal sons.

Tl Norma! Sens. » qulck run

(31]

anmaL low sans. s qulck run

Normal sous

Normal Sons, loncspherlc Stalloll S.Alessio Roma

Ossen' ASU‘Df, dl Arcelrl (Firenze)

:Xk

SM Normal sons * qulck run

aella.
A

ql run

Normal Sonsl

Normal Smls, v hlgh sons. for D Tokyo Wireless Adjustlng Statlon

Normal sens

53

\5

Tu Nurmul ssns.
,

qulck run

Ky Normal Sens. v lugh Sens

Qn Normal sons.
~

qulck run lanospherlc Station Queua

HM Vorlnal sons.

.\11 Normal SOUS.

IX: Normal Sens, +dHld!,dD"dt, quick run

Ho an‘mal sens + quick min

To Normal sens Budlder Observatory, Colorado

A] \‘Ln‘mnl Sens, + quick run All Indla Radm, New Delhlflladlo Ceylon

Colombo,Snl.Obs:SoL Phys Ob5.,Kodlakanal

SJ Normal 5FHS

MB Norma! Sens, > quick run Slahon [Ulmsphérlque Dakar-Calnbarcne



LIST OF OESERVA TORIES llln! - cmmnued

.\lu

Gu

AA

MC

Bl]

Tl

Lr

Hn

El

Lu

PM

El

Hu

Ap

Tn

M r

Va

Br

“‘3

Pl

Hr

To

A m

llB

SB

LA

Va

By

SF

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Nm‘l‘nnl

Normal

lust ruments

sens e qulck run

sens, + qulck run+l'lu:(m. lm~D,l-l

sens. + quick run

sens.

sens + qulck run

sens

sens.

sens.

sens.

sens

sans. + quick run

sens.

sens. + quick run

sens.

sens

sens,

sens.

sens.

sensv 4 quick run

sens.

sens.

sells.

sens.

Low sens, . quick run

Normal, low Sens, + qulck run

Low sens + quick

Low sens, + qmck

Low sens. + qulck

Low sens + qulck

run

run

1‘ lm

run

Ionospherxc smuons or Radlo Servicrs

Mamlla onsex-v;lnn~y, llnnnm cu}

Nu

Ion. Stallml Lwlru, Radio asn'on St Lwlro

N0

Porl Mornsby lunuspherlc Scundlng qullpmcnl

lnsl. Geol'lsico d2 Huancayo

Sol. Obs.: Inst. Geofismo dtz Huancayo

Apla Radio

lanespherlc Slauon Mundaring Geoph.0bs.

NTRLJohannesburg,Pan.Receiv.St.SI\BC

Royal Observalory Cape Town

LP 5. Canberra

Godley Head 10.1.51“. New Zealand Broads.

Servlce, \velllnglonsmlons..Cm-Ler Obs.

Wellmgton

No

[on Slatlon Scott Base
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TABLE 1 THREE-”DUIIVRANGE INDICES, K 1003

JANUARY

Jun 1 2 4 5 0 7 0

HT 2343 3321 1311 1231 2232 3332 1234 3432 3331 0101 4432 2451 2222 1022

CC 3122 45 1110 2432 2121 0632 2122 3432 2010 0410 2321 3532 0011 1223

1222 1011 2221 2221 3331 1111 1201 3332 2331 2122 1222

2 2111 1442 2111 0054 1111 0311 2221 4752 1111 1254

1110 2321 2121 1110 0211 2222 3752 1212 2223

1101 3230 1203 1012 1100 3222 4341 0023 3100

2000 0122 3010 0000 0001 3210 1342 0000 0044

1012
‘

2121 2112 2111 1100 4213 3221 2122 2111

1110 0010 1011 1111 1111 1111 1431 1111 1022

1000 0111 0100 0110 2000 0000 0000 2110 0440 0000 0033

0000 0111 0100 0011 1000 0000 0000 2110 05110 0000 0032

0101 1111 1112 1221 1112 1111 0111 2211 2331 1022 1111

0000 0010 0001 0000 1000
’

0000 0000 0110 1320 0011 0000

0011 1111 1111 1111 1111 1110 1100 1101 1221 0111 100

0000 0001 0100 0000 2000 0000 0000 2100 0320 0000 0032

0101 1221 1111 1210 2110
'

1011 1100 2211 2420 2111 112

0000 0111 0100 0000 2100 0000 0000 2100 1410 0000 0022

0000 1100 0001 1000 2100 0000 0000 2110 1310 0001 1022

1100 1211 1112 1011 2111
‘

1000 0001 3222 1520 1211 1132

0000 0111 0101 0001 2001
‘

0000 0000 3111. 1420 0011 0022

0000 0000 0001 0000 1100 0000 0000 0220 1221 0021 0000

1101 1221 1112 1211 2121 0111 1101 2102 2421 1121 1022

1111 1221 1112 1111 1111 1111 1101 2022 2521 1111 1122

0000 0111 0110 0010 2000
'

0000 0000 2212 1420 0101 1032

1111 1322 1012 0120 2012 1000 0101 3212 2031 0111 1022

1111 1211 1112 1122 2211 1111 1111 3212 2531 2211 1132

0000 0100 0100 0000 2010 0000 0001 2101 1310 0001 0022

0000 1110 0000 0000 1100 0000 0100 0210 0320 0021 0000

0000 0101 0101 0000 2010
“

0000 0000 2101 1320 0000 0022

1223 2222 2123 3221 2223 2123 2222 3272 2421 2222 2222

0001 1001 0100 0000 2001 0000 0000 2100 1300 0000 0022

0100 0111 0111 1111 2111 0000 0000 3211 1420 0001 1133

0000 1211 1101 1111 3102 0000 1110 3111 2430 0011 0023

1231 _ 1322 1211 2321 1120 1111 1232 3431 1132 2122

0112
'

1222 1111 2111
‘

0111 2111 2222 2421 1222 1123

0101 1101 1111 2111 : 1000 0100 2212 2420 1111 1022

0010 1201 0121 2000 2111 0021 2100 2122 2320 0011 1122

0111 2211 1111 1111 2111 :" 1011 1111 2122 142- 1111 1022

”00 0101 0101 1011 2000
'

0000 0000 2201 1430 0000 0022

0000 1201 0101 1000 2001 0000 1000 2221 1320 0000 1022

1121 1211 0122 1112 2122 2111 2111 2233 2421 1122 1122

0001 1111 0101 0010 2100
'

0000 0000 2111 1310 1011 1122

0000 0111 0101 1101 2111 0000 0100 2111 1320 0000 0032

2112 1211 1112 1101 2211 1012 2111 2223 2321 1112 1122

1111 1211 1134 4431 1112 1111 2111 2121 1331 0011 0023

0000 0111 0111 1000 1201 0001 0100 1310 1310 0022 0000

0001 0111 1101 1110 2011 0001 0000 2101 1310 0000 0021

0000 0111 0101 1000 2110 0000 0000 2111 1310 0001 0022

0011 1110 1011. 1.111 2002 0000 0000 2222 1420 1011 2122

2220 1222 3222 2222 1121 3111 1112 2222 2322 3112 1122

1122 2221 1222 2211 3123 1111 1111 2222 3431 1122 3122

0112 1111 1112 1111 2122 0001 0101 2112 2320 0112 1123

0001 1211 1122 1111 2122 . 1121 3111 2123 2431 1121 1122

0000 0110 1111 1210 1101 0000 0100 1111 2310 1011 0001

0000 1100 0100 1110 1100 0000 0100 2210 1210 0011 0100

4330 01‘2 4331 0123 5241 5130 1123 4132 2333 5141 1123

1000 121- -711 ~--- —-11 2321 »-A- -»02 0-00 0--- ——10 1420 0001 0022

0000 0111 0001 1001 2001 31131 0020 1002 0000 0000 2101 1320 0000 0022

211112 1222 2332 2221 2433 4432 1342 2222 2342 2211 2423 2431 1442 2232

0022 0222 1203 2111 2223 4433 1233 3122 1223 1001 3132 3430 0113 113

0000 0111 0101 0101 2001 3331 0111 1001 0000 0000 2211 1430 0000 1021

0000 0111 0002 1010 2111 3431 0111 2002 0000 0000 2111 1310 0010 0022

0000 0111 0101 1010 2111 3331 0121 1001 0000 0000 2212 1320 1000 0022

0000 0101 0000 0000 2101 3331 1121 1002 1000 0000 2222 1320 0010 011

0001 0000 0112 1100 2112 2331 0121 2001 0001 0100 2122 2310 0022 1022

00001101 0111 1010 1100 2‘21 0122 1000 0000 0100 2311 1210 0021 0001

0000 0101 0001 0000 2001 2321 0110 0012 0000 0000 2001. 1.210 0000 0022

01101111 0111 0100 1112 0010 0000 1.112 21120 0000 0011

2233 3222 1233 3222 2233
‘

1223 2222 3223 2322 2223 2223

1022121" 1113 '1112 2212 1003 21.01 213-11431 003111212

1021

1101 0221 2321 1221 1122 1221

1000 0100 1111 2310 0001 0100

1133 1101 222- --—- ,113 1122

1232 3211 2033 3432 1133 3122

0000 0000 0100 1100 0011 0001

1222 0111 2232 3421 1123 1122

0000 1002 1211 1410 0010 0000

1000 0101 2102 2200 0000 0001

1111 0101 2221 2300 1101 1101



TABLE 1 THREEvHOUR-RANGE 1ND1C'ES, K‘ 1963

Jan 1 2 3 4 5 6 7 0

Lu --------
"--

7777 ----------------
.,,,

PM 1221 2100 1111 01.22 2222 1202 2322 3-131 2322

H0 0112 2321 0001 2222 0002 2211 1002 3-141 0101,

Tn 1122 1100 0001 1111 0012 1111 2111 3-143 1222

V0 0011 1100 0001 111! 0001 2100 0111 2011 0112

Br qqqq qqqq 4444 qqu qqqq l1cm qqqq 3333 qqqq

On 1222 3221 2121 1211 1222 1212 2211 3432 1222

Hr 1112 0100 0101 1000 0122 1010 2212 3221 0111

To 1221 2221 0100 0111 1121 0101 1121 3422 0221

Am 2211 1100 0100 0110 12110010 1101 2210 1221

Tw 0221 1110 0001 2100 0112 1110 1111 3331 0122

Kg 1,222 1110 01001110 1111 1011 1112 3321 0001

.\11 0222 4310 0100 0010 0111 0000 1101 5420 0033

Wk 3443 2212 2331 1112 34-13 1111 4442 2222 3342

.\11 3464 3223 2421 1223 3434 2233 33-13 31132 2343
"

DU 5532 3324 4321 2223 4322 2234 5332 33-14 433*

MW 3432 43-14 2200 1213 2312 2222 4222 4-1-13 3322

La 23212221 11111111 1111 1111 12212331 1111

34‘ 4.322 2156

3221 21111 11111111

33113 2222

ET 1211 1210 33.11 3110 0112 2:164

CC 1011 2421 2221 3320 0011 2253

T11 11101111 22212221 111131144

D1 1101 1311 1121 3330 0001 3564

Ti 1011 1301 0121 3210 0011 3663

F13 0001 2301 0110 4310 0000 2352

Tr 1000 0000 1110 0010 0000 134-1

Go 1211 2100 2222 2210 1012 3232

Mm 11101111 11 ------ 11111232

K1 0000 0000 0010 0000 0000 1443

So 0000 0000 0010 0000 0000 2342

We 1100 1211 1110 3211 0000 2242

C0 0000 0000 0000 2000 0000 1121

Sr 1010 0110 01101110 00111121

Do 0000 0000 0000 01100 0000 2141

Ya 1100 1200 1111 0100 1011 1232

N0 0000 0000 0011 1000 0000 2231

Le 0000 0001 1110 0000 0000 2231

Ln 10021011 11221210 1102 2342

Lo 0000 0000 1111 1100 0011 3241

Si 0000 0000 0100 2010 0000 1131

Sv 11111101 11112111 01113242

Tm 11112211 1222 2111 11214242

RS 0000 1000 1021 0000 0001 2241

Kn 11101100 1122 2100 01112352

Ma 1212 2111 1122 2211 1121 3342

Es 0000 1001. 111.1 1000 0001 2231

Me 0000 0000 0000 1110 0000 1131

H1 0000 0001 0110 1000 0000 1232

Mn 2222 2222 2222 2121 1232 1:344

51 0000 0000 1010 0000 0000 2231

“n 11001100 1111 1110 00012242

\1'1 0000 1001 1111 1100 0011 33-12

1r 1122 2221 1221 2222 1231 4331

Sw 0122 2111 11121111 1122 3242

1\'1 11001101 11111110 00113341

V1 0011 1100 1021 2100 0021 3231

Be 11111101 11111110 00213342

Cm 0000 0001 1110 2100 0001 2241

H21 0000 1001 1010 0000 0001 2241

Kv 1022 2111 1122 2210 1132 3342

Ma 0101 0100 1011 0000 0000 2231.

Db 0000 0000 1010 1000 0001 2341.

Fr 11121100 11121100 00112231

Lw 11111111 11112100 00113332

V1 1000 01.00 1101 2120 0000 1232

F0 0100 0000 1111 0000 0011 2231

CF 0001 0000 1011 1000 0000 1223

Kb 1011 1000 1121 3100 0032 3241

53 2210 2111 1111 2221 112!) 3232

Ty 1222 2211 2222 3211 2132 43-13

011 0001 1111 1121 2210 0122 3332

Su 0121 1101 1121 2110 12213331

Mb 00001100 01101110 0111 3231

.42 0000 0000 1100 0110 0000 2132

“"1 3132 1112 4241 211-1 4231 43:13

Lg 0100 0000 1110 1100 0001 33:32

Aq 0000 0100 10101100 0000 3341

T1 3433 2111 1442 1221 2332 3332

Tk 0101 2110 1122 3211 1332 4332

Md 0000 1000 1110 1000 0001 ~323



TABLE 1 THREEVHOUR-RANGE IXDICES. K. 1963

10 12 13 10

0110 1110 1110 1123 4434 3431 4212 4353

1110 1100 0111 1123 5434 3434 4454

0110 0000 0211 1123 4435 3434 4454

1112 1100 0111 1123 4434 2324 435a

1110 1110 0200 0123 4544 3323 3313

0010 0000 0010 3434 4444

1110 1322 3433 4443

2222 2232
‘

3334 3353

0222
‘

3445 4141

1010 1000 1021 1110

11001222 1111 1221

0000 1100 1111 2110
1“

1112 2221 2111

2012 2202 3021 2202

0000 0000 1000 2000

0221 1011 1121 2110

0000 0100 1011 1100

0000 1000 0011 1100

1110 1100 2121 1111

2100 1101 1111 11“

0000 2212 1100 2210

0001 0000 0010 0000

0000 1000 1200 1011

0000 0000 0000 0000

1111 1112 1221 1111

0010 2100 1112 1100

0010 1111 2110 2011

2000 0001 2110 2001

0000 0110 1111 2110

0010 1000 1111 1110

0000 1101 1010 1110

2332 2112 3413 2111

3132 3212 3443 1‘

2123 4432 221

2213 4412 2320

1111 2221 1210

3233

21 24

2333 2133 2332 3134 2255

1212 2433 2222
"

4213 3544

1222 2222 1122
"

2323 2344

1212 2343 1111
"

1102 2322 1121

1114 3310 0044 3245 144a

1100 1021 1110 1111 1304

1223 3221 3123 2324 3433

1001 0122 1111 2111 3436

0000 1011 1000 1001 0365

0000 0011 0010 0111 1356

10121211 013?. 11331223

0002 0100 0022 1034 2121

1001 1221 1111 1123 2233

0000 0011 1000 0001 0230

10111212 1111 2114 230-1

0000 0011 1011 1112 1145

0000 0000 1000 0101 0234

1111 1122 1121 1123 2354

0002 0100 0031 0033 1213

1112 2222 1121 0113 2344

1101 1210 1011 1123 2454

1111 0012 2011 1112 0344

1122 1121 2112 2114 2355

1222 2122 1221 1123 2355

0111 1111 1011 1112 1234

0012 0001 0121 1132 1123

0101 0011 1110 1111 0233

0001 1010 2011 1111 0234

1111 1112 2111 1212 1344

1112 2111 2221 2213 2343

1232 1222 2232
‘

2233 2344

1222 1111. 2222 1212 133.1

11121122 2111 2212 134-1

0012 211.0 1122 1112 2233

1111 1111 2121 1122 1334

1101 0011 2000 1112 03-14

0112 1011 2111 1112 1234



TABLE 1 THREEVHOURJ‘ANGE INDICES. K. 1953

17 18 19 20 21

3335 4233 4534 3122 3222 1122 2122 2122
‘

3334 3121 3433 2103 2012 1100 0112 2111

3335 3133 4433 2122 2011 01101111 2110
‘

2222 2121 2212 1121 2212

2132 2111 11111111 1121

2233 2001 1112 1110 00:12

2112 2011 10110011 1011

21121011 0001 0111 2011

31232122 01121111 2212

2233 2122 2212 1212 2111

3233 3222 2211 1222 2222 “..‘

2122 2112 01111112 1221

21213121 1112 2111 1222

2233 3100 1101 1200 1111

10221100 01021000 1011

5343 2112 4131 2232 5231

2222 2--~ "-1.111! 1110

21121011 1000 0011 1110

2442 3222 2433 2211 1443
“

22333112 2123 1221 1343

21221011 01110100 1010

11011010 0000 0010 1111

21221011 01011111 2111

2112 1001 1012 0000 2211

2122 2001 00121110 1121

21221011 01021000 1111

1001 0001 0000 0010 1011

11112011 11212111 1332

2233 2222 2233 2222 2233

21121121 2112 2112 2212
‘

1222 2002 1001 1121 1122 23 3

2122 2112 11121111 11221222

0122 3110 0001 1210 02111111

2322 3122 2233 1111 1223 2322

2143 2132 2243 2122 "-3 3332

0122 2001 1001 0000 0022 0111

2222 2121 2111 1111 1231 1121

2121 1102 1000 1020 01001111

2102 1100 1001 1001 1111 1222

2333 2111 3311 1201 2111 1112

2233 2021 2201 1121 1122 122

1110 2120 1000 1111 0000 2321

1122 2111 1001 2100 0122 1221

2012 1010 1001 0010 0101 1171

0333 0000 Sqqq 0000 0304
2222 2112 2222 1212 2221

1112 1010 1101 1001 1022

1232 2002 1122 1112 1222

22221111 2211 0011 1121

2212 2111 10112110 01l2

1122 2012 01111010 1111

1134 2010 0102 1100 0121

3-143 3112 3432 1112 2553

3455 3323 3434 3223 3444

5533 3233 4423 2224 (141111

43114 3234 3422 2232 (1242

1111 1121 1121

(1232
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TABLE 1 THREE-HOURVRANGE INDICES1 K 1063

Jan

S1

S11

Tn

RS

Kn

.\10

Me

111

.\1n

51

\\'n

\1 1

1r

Sw

N1

\71

Bo

Cm

Ha

Kv

26

0022

0011

1121

0100

1110

0012

1222

0023

000011001

2111

3222

2310

Lu

2211 0011 2211 0001 11100) 0000 5421

1000 1331 0000 1221 0000 1121 6-142

1000 0010 0211 2100 1,000 0100 5-142

1000 1000 0101 0000 1000 0000 4332

qqqq qqqq qqqq qqqq 0000 0000 44qq
1110 0011 0111 1011 2111 0000 3342

1011. 1000 0121 0000 1001 1000 541412

1111 0000 1111 0000 1010 0000 5532

1111 0000 0101 0000 2100 0002 4522

1102 0220 0011 1100 1000 0100 434‘)

0000 0020 0100 0000 1110 1101 5542

1111 0000 1111 0000 -001 0000 3073

2313 1011 1332 0111 2322 0001 3332

3333 2222 2333 2221 3323 2221 5333

4433 1223 4-132 2223 4321 0012 4444

2322 2222 2221 2113 2311 1124
>

5153

1111 11111101 11111101
'

5552
2111 1222 4453



TABLE 1 THREE-HOUR-RANGE INDICES1 K1 15163

FEBRUARY

Feb 4 0

133' 1132 2224 1 2200 0233 2212 1010

CC 1331 2113
'

2000 03-13 1101 1221

Th 2121 2222 1100 2332 1111 1111

D1 1102 2112 1100 0454 1212 4444 1111 3411 1101 1111

T1 1132 2111 11001553 1113 5-111 1111 1111 10111001

PB 2220 1000 4-131 0100 0442 0115 5411 1212 .1421 0101 3100

T1‘ 0031 0100 0121 0000 1243 0010 2123 1111 1212 0000 0000

Go 2221 2222 2221 1011 2321 1112 2200

Mm 1131 1101 1221 01111244 1101 1111

K1 0030 0000 1111 0000 0143 0000 0000

So 0031 0000 1121 0000 0243 0000 0000

We 1111 1101 3211 0000 0222 1002 1101

C0 0000 0000 2210 0000 0111 0001 0000

Sr 1110 1100 2111 1100 0111 11001000

Do 0030 0000 0010 0000 0043 0000 0000

Ya 2030 2211 3211 1100 0242 2201 0000

Nu 0031 1111 1111 1100 0131 0100 0000

Le 0020 0000 0010 0000 0032 0000 0022 0000 0000

Ln 1132 12121222 11111242 11121122 0101 1100

Lo 1030 0010 2121 0000 0242 0111 1022 0001 0000

S1 0000 0111 0023 1001 0001 0000

511 1131 1232 1122 1022 2011 1000

Tm 2131 1242 1222 1122 1222 1111

RS 1030 0242 0101 0001 0000

K11 1031 1232 1122 0001 1000

Mo 2131 1232 1122 1112 1111

E5 0020 1131 0001 0000 0000

Me 0100 0111 0012 0000 0000

H1 1030 1132 0101 0000 0000

M11 3232 3243 2223 2122 1 H ,221

St 1020 1131 0100 0022 1000 0000

Wn 1030 0242 1111 1033 1001 0000

113 2231 2242 0112 1132 0111 1101

11 2132 1341 2122 1112 1122 1121

51v 2130 1142 1122 1122 1211 2111

111 1131 1242 1112 1132 1101 2000

v1 1120 2131 0111 2022 0011 1100

Be 2131 1232 1111 1022 1111 1000

Cm 0030 0332
‘

0011 0022 0000 1000

Ha 1020 1232 0011 1211 1101 1101 0100 0022 0000 0000

K11 2231 2242 1213 2322 1123 2211 1124 2222 1233 2101

Ma 0030 0131 0001 1111 1101 0001 1101 0022 0000 0000

130 0030 0242 0001 1111 1111 0111 1101 0032 0000 0000

Fr 1220 11212221 21112232 11121212 1212 2201 1212 2122 1112 2110

Lw 1021 11211211 0111 1231 0011 1111 11111121 11121122 01010111

V1 0010 0100 2200 1000 0221 0013 3110 1121 1111 0012 1100 0011 0000

F0 0030 11011111 00001231 01111111 11111111 11111022 1101 1000

CF 1031 1101 1111 0000 0131 0011 2111 0101 0001 2000

Hb 1230 1122 2.“ ~11 1232 0002 2211 1022 2100

Sa 2123 1321 3213 1111 1232 2222 3212 2222 1113

Ty 2230 1123 3210 0111 2342 0112 2322 2223 3111

0d 2121 1212 2221 1001 1242 0011 2311 1112 2100

Su 2120 1233 2211 1122 3341 0121 2211 1101 1111

Mb 1020 1001 3210 0000 1221 1012 2100 0101 0000

A1: 1010 0100 1100 0000 1021 0011 2111 0100 0000

WI 1122 3332 1122 5231 1322 5223 3222 5231 1113

Lg 0020 ~00 1211 - --11 2~-- 0000 0000

11.;
---- -------- - - - -211 0000 0000

IT 1131 1233 2221 33-12 1343 2321 1432 2111

Tk 2131 3334 2211 2233 1331 1133 3311 0222 1002

ML! 0020 1101) 1211 1000 0231 001- [11111 0001 0000

IK 1020 0100 1110 0000 0132 0011 1100 0000 0000

Eb 1020 1101 1111 10001231 0111 1111 1001 0000

(:1 1120 0100 1110 0000 2231 0011 1000 0011 0000

T1 1110 0111 2111 0001 1231 0022 1210 1011 1000

Fr 1134 4223 0100 0010 1200 1110 0000 1121 0011 1111 0100 0001

P5 0011 2234 1100 1020 0100 1111 0000 0121 0011 1011 0000 1000

Ak 1333 4333 1232 2131 1233 2221 1010 1343 0011 2110 0112 0000

5111 2233 4334 2223 3322 2232 2223 2232 2222 2332 2223 4322

SF 1123 3335 2022 2211 0133 3211 1012 3331 0113 2221 1022 2300

Ka 1133 4233 1100 1011 1101 3210 0000 1221 0112 3100 0001 0000

T1 1334 4--- ”34 2221 243-1 3221 1-33 3342 1322 2312 1222 3122

KS 1023 4335 1101 1031 1102 2221 1001 2333 3022 2221 0001 1001

T11 1134 4223 11001111 1111 2110 01001221 0012 2111 1100 0001

Ky 0123 4232 1100 1120 1101 3210 0010 0221 0012 2100 0001 0000

Q11 2223 423 2343 2121 3434 2110 2323 1332 1222 3301 1212 2001

M1 2323 4334 1-144 312- -~» 3311 1243 4442 11-12 2312 1110 1112

Ho 0033 4122 1100 0000 0000 1100 1000 0111 0002 2000 0001 0000

A1 1133 3233 3212 1121 3222 2211 1101 1332 1222 3311 0002 1001

SJ 1132 2133 11001111 11001110 00001221 00001100 0000 1000

MB 1112 2124 1111 1110 11111110 11101111 00111110 0001 1001

On 2123 3222 22011 1311 2101 2200 0112 3000 [DUI



TABLE 1 THREE-HOURVRANGE INDICES, K. 1903

4
'

6 7

2111 1211 1222 1111 1200 1101 110

0001 0332 0001 0100 1432 0000 122

0010 1331 0010 0101 0011 1001 011

0000 0111 0000 1101 7000 0001 01m

0000 0000 0000 0000 000i
‘

0000 0000 0000 0000
2111 2211 1101 1232 1223

'

1111 2211 1011 101

1101 1000 0000 0231 0111 1100 0111 1100 0111 012

1111 2211 1100 0121 0023 3100 0211 2111 0111 000

1110 1101 1100 0111 1112 3000 1100 1012 0101 000

1200 1210 0000 1221 0011 1110 1211 1100 0011 1112

0001 1110 0000 0131 0111 2211 0001 0101 0111 1021

2100 0000 0110 0015 4300 3201 0011 000

2111 0122 2'43 2211 2112 0012

2232 2 2242 2222 1133

2222 1234 3334 1121

2134 1305 2324 2145

2111 1121 0111 0112

2223 2331 2333

12 14

1204 4733

1111 4355 0514

1111 4445 4444

1101 4665 5754

1111 4451 5100 0532

0002
-

4515 5442

0000 5454

1011 0040

1112

0000

0000

1001

0000

1001

0000

1101

0000

0000

0101

0000

0000

1111

1222 5565

0000 3553

0011 0000

1111 4554

0000 3453

0000 5542

0000 3453

1123
"

3332

0000 3053

0000 3444 4504

0002 5444 4504

1221
'

4432

0111 3553

1101
’ ‘

4554

0012 4441 3464

0001 .' 3553

0000 0433 3454

0001 4441 3503

1232 4554

0000 5433 3
’

0001 .:

1111
'

1111 3125 5433
'

0000

0101

0001

0022

1111

1123

1101

1112

0004

5444

2234

2333

2233



TABLE 1 THREE-HOUR-RANGE INDICES. K 19611

11

5333
’

2323 3432 3332

5433 4335 2323 3443 4332

5443 4355 3333 3444

5433 4345 2323 3433

5564 3443 2343

5323 2434

5455 4552

5444 3443

B343 4434

4443

5334

6344
’

5564

4443
’

4-1-14

5333

5454

4343

6454

5433
'

15

3220 0001
’

1001

3323 0001

3220 0002

_ 2221 1012

1001

3233

3332

3333

1332

mm

2211

1011 3

1110

2101

1012

0011
'

0001

2432

313-1 2

41~2

2222

1111

21112



TABLE! THREEVHOURVRANGE 1NDICES K 19113

1’91) 18 19 20 21 22 2-1

K1 1121 2.110 1112 1112 2 22 2234 2112 2332 1122 2233 1122 1112

Ma 0001 1210 0002 2001 2222 2234 2001 1222 1211 1223 0000 0112

Db 0001. 1111 1122 223-1 2002 1332 1221 1223 0001 1112

Fr 2112 2112 1112 2124 1112 2322 12121232 21121112

Lw 1111 2211 1,222 3224 1003 22132 1122 1223 1121 1111

0001 1001 0134 2223 1032 2212 1232 1211 0012 0112

00001001 1112 2123 10111212 1111 1122 0001 0111

- 0002 1101 1222 222-1 2001 1212 1212112-1 0021 0112

1113 11 2 2101 1222 323-1
‘

332 1 21 2133 1121 2102

53 222211011 1233 2123 1123 3211 1113

Ty
0122 2101 1122 323-1 1112 2123 1.122 2101

0d 11111112 1223 322-1 1122 2223 11121112

511 0011 1111 1223 11224 1122 2221i 1111 1211

M1) 1001 1101 11.33 2122 11221121 21101112

0000 1102 1022 2223 1011 2112 0332 1231 0000 1001

5111 122-1 512-1 112*] 51421111

7-11 222 12121123 0000 0012

20012132 1111 1123 0300 0112

3342 2332 23-12 2233 1432 1122

323-1 2212 2332 1123 2233 13231112

2224 20012332 1121 1223 0000 0102

221*1 3001 1322 11111123 0000 0011

222-1 20111332 12111122 1110 0112

111111 1123-1 2113 .422 12221222 0010 0002

0001 222-1 2011 1312 02111122 0011 1101

0011 2233 2112 2212 13321221 10101101

0001 1223 0001 0101

0011
0011 0112

2221
“ 2222 3222

.1212

1000 1112

2233 2222

1111 11.12

1011 1112

1001 1112

231.3 1112

2131 2'112

0001 0001

1110 1112

0000 0001

1000 0112

1100 1112

1100

0000 1112

1100 0112

1100 3100

qqqq qqqq

1110 1002

1000 0001

(1010 0001

1101 1,001

1011 0111

1000 0001

1101 0001

3222 1112

2333 2112

1321. 0024

2311 1115

1111 1111.

3211 2233

Feb 27 28

ET 3221 0111 2333 3212

CC 11130 0221 1223 4313

Th .
2112 1222 2223 3222

D1 3.21 23-12 1111 0222 1222 4215

‘1’; 2121 2.122 111:1; _ 2100 0111 2222 4212

PB 1 23 3211 0124 1421 2012 0121 0144 3301
‘

11 1111 11112105 0000 0002 22112104

(m 1113 3311 122-1 3211 1112 2221 23% 3222

\1m 21111111 11111212 2131 1112 11212203

[(1 2110 01111 0111 2102 0000 0001 0110 2103

So 2101) 1110 0011 2201 1000 0002 1111 2003

111: 12221111 0123 3311 2011 0111 1123 2222

C0 1102 1000 0023 3210 1001 0000 0022 2000

Sr 23212110 1142 3211 2110 0001 1122 2111

Do 9100 11100 0001 21101 0000 0002 1110 2003

Va 2211 2111 1112 4-112 2101 0001 1121 3212

Na 21111110 00111201 10010001 11112112

Lo 2100 1100 0001 21111 01100 0001 1101) 2102

Lu 21121211 1122 2302 11101002 1112 3213



2012 1000

To 2121 1101

Am 1211 1000

Tw 2111 1320

MI 1111 0000

Wk 3332 1011

NH 3443 3222

DU 4422 2123

Mw 2222

L3 111 1100

SB 3321 2332

TABLE 1

0000
1121

0111

1122

1222

0222

2001

2300

2201

2122

1113 3210

2442

3444

4332

33

11

2232

1111

3222

3223

1101

22 2

1000

1001

1221

1111

1010

2111

1111

10m

1001

1000

1223

1000

2000

1001

2231

1211

1011

0010

1011

1000

1000

2112

1110

1000

2111

1001

1001

1001

1000

1021

2211

1121

1002

1121

1000

1001

5131

10m

1000

2332

0111

1000

1001

1000

0001

1011

1000

1000

1001

2222

1013.

2101

2233

2012

1001

2001

1201

2323

1001

1111

1000

1001

2101

2001

0000 1111

0000 0001

0011 0000

0000 0000

2100 0001

1000 0011

0001 0000

1100 0001

0000 0000

2332 0001

2333 2112

3311 0023

1 0 4

1111 101

TIIHEE-HOUR-RANGE INDICES, K.

0000 0000

3003

0011 3012

2222 3101

1122 2101

1212 3123

Kg 1001 1110 11112201 0000 0011 11112102

1122 1101

2331 1102

2333 3112

3333 2114

422 21

lle 101

22211 3223

196‘;

21



TABLE 1 THREE-HOUR-R‘\1\'GE INDICES K. 1963

MARCH

4

2132

2432

2110 2054

11221

1120

1110

1110

1110

1000

2220

0000

2211

1111

0110

2111

1010

1100

1221

2211

1201

2121

2121

0110

1210

11.00

1312

1210

1211

1211

2 23

1221

1211

2222

1221

0010

0211

2222‘

1101

1211

2212

1012 2

2210

1111

1111

1222

3221

1222

2111

1111

1100

1200

3321

1200

1110

2333

1322

1210

1100

1110

0221

1111

1210

0010

1321.

2222

1212

0000

1122

1211

2210 2

1110 _

1111

3333

0100

1211

1200

1201

1110



23

T:\BLE1 THREE-HOURvRANGE1xD1CEs K. 1963

Mar 1 2 3 4 5 0 7 3

Lu ----

---- ---- ------------ -

PM 33-12 2311 1110 2011 11101211 11110

110 1322 .1421 0112 0001 1120 0100 2221 1100 0

0000 1022 0000 1211 1100 0115

0100 1000 1111 1011 0101 003:1

qqqq qnqq qqqq qnqq qqqq quqq qqq4

TH 0221 2232 1122 _

Va 1321 Ill], 1212

Br quQ qqqq qqqq
G11 2 1010 11112112 21112211 22210125

111- 13-13 1312 1000 0010 1011 1101 1211 0101 00,15

To 1010 1111 2011 11001221 1210 0134

Am 0000 0100 2000 1100 0011
'

0023

TN 1110 0111 1011 1210* 11 1214

Kg 0020 0000 1022 1100 00.14

.\11 0000 0100 000.1

Wk 1112 1124

311 2122 1126

DU 4542 233:1 111'1 00-1-1

Mw 4553 3446 2.134 0030

La 011-1

SB 01 15

Mar 10 15

ET 776: .1132 1131

CC . 6655 12,11 1111

Th 3-144 514-1 0665 2222

Di 444-1 4’50 7777 113'!

Ti 4135 0545 11097 1110

FE 3-136 54-14 7665 1000

Tr 413:1 3310 5607 0110

Go 3-144 5414 5056 2211

Mm 3322 32:10 4434 5770 1001

K1 4322 3236 44-14 5777 1011)

So 3322 2236 41134 5777 0010

We 2423 5222 3356 7763 1111

Co 2334 5 4-157 7753 0000

Sr 34-1-1 4533 0012

Do 3233 6760 0000

Ya 3345 660-1 1011

Nu 3333 6655 0010

Le 2322 222-1 3232 5655 0000

Ln 3333 333-1 .3333 6055 0010

L0 3322 323-1 32-13 6655 0010

Si 254-1 3223 34-15 50-13 0000

Sv 3332 3124 335-1 5655 0021

Tm 3422 433-1 3335 5765 0111

RS 3322 223-1 3333 5655 0010

Kn 4233 3325 4-144 6606 0000

Mo 3333 3334 3333 6655 2111

Es 3322 3325 3333 4664 0110

Me 244-1 4323 3456 5543 0111

H1. 3332 2224 2333 566-1 0010

Mn 3323 3234 3343 5655 1121

St 2313 3224 3333 5605 0000

Wu 3-133 3235 33-1-1 6705 0010

\Vi 3-133 3335 3444 5775 0110

1r 2423 3-124 3455 5654 212:1

S '

3333 323-1 3333 5564 2111

Ni 3333 323-) 3333 5663 0110

V1 3321 2215 3342 566-1 1100

Be 3323 323-1 3333 5665 2210

Cm 3322 323-1 3333 5665 0000

Ha 3322 3224 33-13 4665 0010

Kv 3333 3234 3333 6665 3110

Ma 3333 322-1 3333 5664 0010

Db 3322 323-1 3333 5635 111.0 0010

Pr 3332 3224 3333 565-1 1112 1110

Lw 3322 3214 2226 3443 1111 1100

v1 2544 4323 4-1-15 455-1 1111 0000

FL'I 3222 2124 2222 566-1 1110 0110

CF 3322 3224 33-13 5663 2111 0010

Hb 3333 3224 3333 6665 1221 1000

5a 3-123 4223 4244 4653 3331 1113

Ty 3323 3225 3333 5765 2111 2000

0d 3333 3224 2334 5765 1121 0010

SH 3333 3224 233-1 5665 ll22 1111

Mb 2433 3223 2345 5553 [HID 0000

Ag 2543 3324 3444 4-154 2300 0000

W1 4-134 3223 5335 5663 5322 1113

Lg 4-122 3325 4453 5775 1111 0000

Aq 2322 222-1 3332 5605 1100 0000

Tf 3-143 3334 2344 5604 23:12 1211

Tk 3323 3323 2343 56114 1232 0002

Md 2322 2224 3332 5665 5312 112-13 32039320 0011 3222 0000 0001 1100 0001)



24

TA BLE 1 THREEVHOURVRAN .E IXDICES K 190:1

10

5564

5665

4665

663

4 a4

5665

3604

4604

14 15 16

1000 1011 1100 0000 0010 0000

1000 0001 1110 0000 0010 0001

2000 1000 1010 0000 0010 0001

1010 1001 1120 0000 0000 0001

1000 0011 2210 0010 0000 0011

1000 0001 0000 0000 0010 0001

10001011 11110010 01100101

221.1 3222
“ ‘

1221

2112 1111 1113 1200 00111 2101

1000 2000 0110 0000 0000 0000

1332 2010 22.11 2110 0222 2111

2000 1011 0010 10111 0011

1000 2721 1221 00101111

1000 2100 0000 0010 0100

565-1 1112 0001 22.11 2001

400-1 1123 111:5 1224 1112

2444 0000 0000 0001 0000

5 51 1111 0010 0122 2111

554:1 0000 0000 0000 0000

_ 11411 1001 0000 1000 0001

«1114 1000 0000 1100 0101

4411 1111 0000 1010 0000

4541

5054

1123

341

564.1

0001 2110 00011 0000 0000 0000

1100 0001 0000 0000 0000 0000

0000 noun 0000 0000 0000 0000

«100 11111111 £11100 [1111111 0000 <1qu

20001101 0121 0110 1011 0100

11.2 1354 1000 0001 0010 0000 0001 0000

2144 444:1 1000 1100 0121 0000 0010 0001

3114 1411.1 1000 0000 1110 0000 0000 0000

15.14 1444 1101 2210 0010 0000 0011

1271

3-137
' '

0001 0000 0010 0000 0000

1000 0011 0000 0001 0000

4141 1010 1011 2221 1000

M1 1565 4455 1122 2121 22:12 2221

DH 5541 6444 2212 0002 3221 0012

111v 1411 110551 1024 0011 1121 001:1

La 1511 5441 0001 0010 0111 0001

S11 4413 4454 1122 0112 2111 0122

1022

0011 --

2122

1111

2111

0003

0000

1012

1111

0000

0000

1101

0001

3311

0000

1001

0001

0000

0111
“

0010
“

0001

1221

1111

0000 L.

0000

1112

0001

0000 1111 0232 2201 1321 0111 1012 1112 1230 0000 000

1000 1233 1121 2222 2221 2223 0100 0023 1210 0020 000

1223 2223 2121 2221 1222 _

1110 0023 1110 0010 0000

1111 0034 2111 1120 0001

01110024 1121 1110 0001

1312 1122 3332 2111 2323

11221123 2232 2111 0121

11110133 11211120 0001

1121 1113 1122 1010 1021

1112 1123 1221 1121 0011

0010 0023 2110 0010 0000

1101 0023 1220 0000 0000 1211 1123



TABLE 1 THREE-IIOL‘R-IHXGE INDICES, K, 100:1

Mar 10 21 22

Kv 1223‘ 2113 1010 0121 1211

Ma 1001 1111 0010 0001 1111

Db 1001 2112
"

1110 0001

Pr 2112 2122
H

1121 1112

1111' 0011 0122
‘

1111 0011

V1 0001 0233 .- 1100 0001

1:11 1000 1111 0010 0300

CF 0001 1111 1010 0001

1-10 0121 0010 0021

53 3321 111: 32.,

Ty 1011 2120 0011

011 1011 1111 0011

S11 1021 1010 0021

1111 0001 1000 0000

3g 0000 1000 0000

\V1 5331 1112 5221

Lg 1000 0000 0000

Aq 0000 0010 0000

T1 2332 1121 133:1

T11 1101 0111 1121

Md 0000 0000 0000 1001

[K 1000 0010 0000 1002

Eb 0000 0010 0000

C1 0000 0000 0000

'r1 0001 1100 0000

Fr 0000 1100 0001

Pa 0000 0000 0001

Ak 0110 3221 1222

531 2223 : 3222 2222

SF 0013 3100 0021

K13 0001 1000 0000

11 0232 2111 1223

KS 1000 0010 0000

Tu 0000 2110 0001

KV 0001 1010 0000

Q11 0232 0011 1231
1

M! 2223 1112 1024
'

Ho 0001 0100 0001

A1 0112' 1110 0001

S! 0000 0000 0000

11113 0000 0000 0001

Gu 0101 1000 0000

1.11 ,._.
-

--

PM 1000 11 ,, 101'

1111 0000 0000 0231 0010 0100 0000
1

Tu 0000 0000 0023 1000 0000 0000

Va 0000 0000 0021 1100 0000 0000

Br <1qu 0000 0000 <10qu 0qu 0000 0000 0000 (10011 (11100 (10:10

On 1100 2322 1232 3323 1111 0022 2220 1110 0000 2112 2122

Hr 0001 0123 0122 2102 1010 0022 1110 0000 0000 1002 1111

To 0011 2322 0233 3212 1111 1022 21201100 0000 1112 2111

Am 0000 1201 1222 2101 1001 0011 2120 0000 1000 2101

Tw 00001212 1221 2112 1111 0022 1211 0100 0001 1101

Kg 0000 0233 0011 2213 1011 3122 1110 0010 0001

111 00012311 0122 5111 1011 1010 1010 00-- 0001

wk 2121 1212
' '

3312 2231 1002 23301101 1221

111 222.3 1223 3153 2123 3313 1212 3.112 3" 2222

DU 3211 2323 1122 3323 3311 1133 .1330 1002 2201

Mw 3101 1366 1523 3131 1311 1131 3332 1122 0101

La 01121123 22221233 2111 1113 12110100 0101

SB 1110 2233 2322 3323 21221233 3231 1222 2111

Max 211

ET 2213
'

2223 2122

CC 3111 1122 3132

Th 1123
'

1122 3133 2112 2332 2223 2223

D1 2112 1111
'

:1 11112331 11111232

Ti 2121 2110 3232 2111 1311 2221 3222

PB 1111 0002 1330 1003 3311 1122 3222 0123 3212

'11 .1001 1111 00001110 0001 1113 0011 2115

Go 1122 3322 1013 3231 1123 3322 112: 211

Mm 2111 1132 11111211 11111121 11111111

K1 3011 1131 0000 0110 0001 1012 0001 1001

So 2000 1201 0000 0021 0000 0110 0001 1022 0000 1001

\\'e 2100 2211 1102 2121 1101 1211 10112122 1111 1112

C0 0002 1110 0000 1100 0001 0000 0010 1011 0002 1000 0010 1001

51- 23101000 22111110 22211111 2311 1111 0000 11110011

Do 2000 0111 0000 1020 0000 0000 0001 0000 0010 0000 0003

Ya 1011 2322 1002 2121 0001 1211 2112 2122 2' . _ 1101 1011 1210 2123

Nu 1001 1111 0001 1121 0001 1010 0112 2122 1011 1011 0011 100.1

Le 1000 1101 0000 1110 0000 0000 0001 1112
‘

0000 0011 0000 0003

Lu 2112 2321 00112222 0112 2111 11121122
‘

11111021 01111213



TABLE 1 THREEVHOURVRAXGEINDICES‘ K, 1103

1131 26 27

120 1121 0011 0110 1001

S: 1010 0001 0010 0012
51v 2132 1222 2221 2221

Tn1 1121 1112 1111 1111

RS 1221 0000 0110 1111

Kn 0021 0000 0000 0000

\h1 _ 2222 1122 2221 2122

E: 1121 0000 0010 1001

11c 0110 0000 0110 1012

111 2121 0010 0010 0001

1H1 1222 1122 2221 1212

51 1021 0000 0000 0000

“n 1121 1111 1110 1111

1110 1002

2121

2211

1110

100

2210

0110

2322

1123

1111

0122
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1001

0100
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1110
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0011
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0110
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0010

0010

2121

0222

0000

1100

0010

0000
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1111

0001
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0001
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0010

0010

0000

0000
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0000

11M

0000

0010

0100
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0010

D000

qqqq
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0000
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0000
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0010
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0012
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0000
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27

TABLE 1 THREE-HOLHPRANGE INDICES. K, 195:1

APRIL

Apr 2 4

ET 2121 2402 2322 2333 5564

CC 2110 1444 1-131 2123 5444

T11 2221 3412 3.122 2 14 5544

Di 2111 2054 1431 12 6554

T1 2111 15113 1331 1223 54-14

PB 1100 0452 1331 0123 4456

Tr 0000 1121 1013 6543

Go 1111 3321 1124 4454

1\1m 1011 1332 1111 1123

K1 0000 02112 0110 1013

So 1000 1232 0110 1123

“'13 2100 1222 0212 1122

C0 1000 1.121 0100 0143

Sr 2211 1211 0111 1322

D0 0000 0230 0000 0113

Ya 2101 1332 1221 2223

Nu 1012 1231 1111 0124

Le 0000 1222 0100 0112
"

Ln 1211 2'1 2 1221 1123

Lo 1000 0110 0123

S1 1000 0000 0132

Sv 1121 1231 1221 1223

'rm 2121 1332 0:111 2224

RS 000013-12 1110 0113'

K11 0000 0311 0210 0023

Mo 2123 2342 2231 12.14

E5 1100 1222 0211 1121'

Me 1000 1221 0110 113.1

111 2112 2332 1222 1223 ‘.'

Mn 1112 2432 1221 12211

51 1000 1222 0110 0123

Wu 1111 1232 1111 1123

W1 1102 2232 1211 1224

11‘ 1133 1331 1211 3344

Sw 1122 1332 2111 0133

N1 1111 2232 1211 1223

V1 0012 3222 1110 2112

Be 1122 2232 1111 1123

Cm 10001232 0211 0113

Ha 11001222 1111 1223:

1(v 1222 1:132 2211 1224

Ma 1100 1121 0101 111:1
‘

Db 1101 1222 0111 1223

Pr 11111232 1111 2122

Lw 1112 2121 1232 1223

V1 1000 0211 0101 1233

F11 10001221 1111 1113

CF 1000 1121 0001 1123

Hb 1011 2232 1011 0123

Sa 2211 1232 1122 3234

Ty 1132 2332 1211 122:1
‘ '

0d 2112 2221 1111 1234

50 11112131 1211 1224

Mb 1110 1221. 0210 0233

Ag 1100 1122 0011 0233

W) 5533 2333 4211 1112 1212 3433

Lg 3522 2211 11001122 0111 1223
' "

Aq 2332 2110 1001 01.22 0101 122-

Tf 3333 2222 2332 2232 1212 1334

Tk 3332 2221 1221 1232 1212 1424 5453 4433 3433

Md 2332 2111 1100 0122 -001 0223 3354 5-122 (2443
[K 3322 2211 1211 1131 ~-12 1334 4354 5-132 2343

Eh 2432 2111 1100 1121 1101 1223 4355 5-132 2343

Ci 3432 2210 1111 2222 3121 0100 1224 434-1 5433 3443

T1 3422 2210 1001 2121 31101101 1223 43-14 3343

Fr 11-132 2 10 1100 1122 3221 0011. 1233 31131-1 3433

Pa ~01 0232 2000 0101 0223 2354 2343

1\k 21112211 1110 1311 1111 1111 00-133-13 2

SM 3343 3322 2222 2322 3222 3322 2223 3334

SF 3442 2221 2130 3222 3022 1121 113-1 53-1-1

Ka 3323 2210 1100 1231 1111 1220 D344 43-1-1

T1 3332 3312 2233 2332 2332 2332 2332 2212

KS 2212 2221 2100 1122 2000 0111 034-1 4455

T11 3443 2211 1111 2212 2221 1212 123-1 333-1

Ky 2313 2211 1110 1231 1110 0211 033-1 434-1

Qu 3332 2312 2133 2332 3342 1322 2334 535-1

311 3333 3223 2123 2233 3332 2.303 234-1 5354

Ho 24331211 1100 1100 10“ 5-01 023-1 3333

A1 3323 2211 2111 1221 1211 1211 1334 4353

SJ 3333 1211 1100 0121 1210 0001 0233 333-1

MB 3321 2111 2110 1012 3110 0001 1223 333-1

Gu 2-122 2211 22101221 2100 0111 1334
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.
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,
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.
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TABLE 1 THREE’HOUR’RANGE INDICEs K, 1063

Apr 10 11 12 13 11 15

1K 1111 1121 10121111 3122 2122 1101 3132 3123 2222

Eb
'

. 1001 1021 1013 0011 3113 3232 2111 2233 1222 . 2112

c1 0222 2322 0000 0011 0012 1011 3123 3232 2112 2333 1212 2122

T1 0212 2221 1002 2121 1013 0011 3123 3122 1112 2133 1112 2112

1‘1- 1321 2221 1011 1121 1001 0021 2132 2122 2122

Pa 01101111 0000 0121 0001 1001 3012 0111
-

111 0000 0100 0000 0000 0011 0001 0000 0000 1011

531 2322 2322 2222 2221 2223 2222 3233 3222 33.11

517 1222 2121 0013 3321 1003 2312 3121 3233 2122

K3 1211 2211 00001111 1002 0001 1122 2221 2111

TI 2323 3322 2333 2122 2232 2111 3331 3332 3132

KS 0221 2222 1000 1121 1002 2011 1133 2122 2122

Tu 13312312 1011 2111 1012 1112 3133 2223 3212

K» 1211 2211 01001120 10110011 2122 2221 111

Q0 2323 2222 3232 2122 2223 1122 1333 3222 3122

311 2331 2222 2232 3123 2122 2222 3233 3233 3213

Ho 0131 1110 00001011 1002 0001 21221111 2111

A1 1101 1121 3112 1111 3333 2121 3121

5.1 0000 0021 1001 0112 21331111 1012

MB 1000 0111 1002 0012 3122 1012 2212

G11 1100 2111 2111 0001 7-72 2111 2001

L11 0000 0020 1001 0002 3122 0023 1122

PM 11001121 2112 0001 3222 2111 3112

1-10 0000 1220 0001 0120 1022 3431 _ 1121

T11 0000 0010 1002 0000 3023 1110 1121

V51 0000 0010 1001 -000 1022 1001 3121 1101

Br <13th 410041 0003 0000 C1000 £11100 110011 4101111 30411 ‘I‘I‘W 1101111

G11 1321 2221 0100 1111 1001 1012 3123 2232 33413133 2211

Hr 0312 1211 0000 0010 0030 0001 3021 1121 1232 1111 2211

To 1221 2211 00001111 11121011 2113 2222 2113111 1122

A111 1220 1100 0000 1001 1001 0000 2013 1111
‘

1 3011 2102

TN 1321 2321 1011 1120 1001 0012 2132 2122
'

2222 3211

Kg 0211 1323 0000 0010 0011 0011 3112 1112 2121 2201

011 vvvvvvvv 0001 2000 0001 0000 0113 1101 5011

wk 2332 2221 1122 1000 2232 0001 2222 2122 2122

011 3153 3652 2222 2131 2232 2122 433.1 3113

DU 3322 3222 3210 2122 2211 0013 4223 2233

31w 3132 3435 2100 0032 1032 1023 5232 3255

La 0311 0111 1110 0000 0001 0000 2112 1022

SE 2332 2332 2111 1222 1102 0112 3123 2222

Apr 17 18 1e 20 21 22 23 24

ET 3333 3413 2133 4134 3153 3133 1313 1522 1211 3333 5223 3355 15-13 3122 1222 2122

CC 3222 3512 1232 5431 3332 2133 1333 1522 0102 3213 4222 2105 2333 3321 1111 1113

T11 1223 3113 2233 1541 3111 1554 53-13 1432 1221 3133 5331 5415 3313 1313 211.1 4132

131 1222 3553 1223 5000 1312 2513 4333 5632 1212 2352 1223 2177 3411 3331 1111 2142

T1 1222 2661 1223 7565 2343 2422 3233 0731 0102 3312 3112 2107 2455 1311 1121 1121

PE 2335 3551 1225 1563 2413 2122 3235 4530 0003 4312 3213 2334 3351 3311 0010 2111

T:- 5201 1313 3102 3455 1221 1333 5112 3420 0002 2223 5202 1266 4522 2100 0000 1032

Go 3223 3332 2123 1531 3313 1133 4243 3322 1121 3132 4324 4141 2315 4332 0023 .3231

Mm 3111 2332 2122 3356 2122 1322 4122 3320 1112 2122 4211 2266 .3333 2211 4111 1132

K1 5201 1332 2112 3455 1221 1321 1112 3110 0002 1222 4101 1256 3123 1210 0010 1122

50 31001232 1102 3356 3121 1332 1111 3310 0021 2121 4101 1105 3323 1100 00001021

We 2123 2222 1113 1332 2312 1222 2122 1522 2101 2233 2111 2133 2243 2111 1100 1121

C0 1113 1110 0121 1322 2113 1311 1223 4500 0000 1111 2101 2123 2311 2000 0000 0000

Sr 12110110 2111 1111 12211110 2221 1100 11121100 1100 0111 11110011 0100 0100

Do 3100 1220 0000 3155 3220 1322 3111 1200 0002 1012 3202 1155 2322 0000 0000 1020

Y5 2212 1232 2112 1343 2232 2312 3212 3322 1212 3222 3201 0213 2113 1110 0101 1111

N11 2111 1121 0001 3111 3222 1332 3122 2210 0102 2122 3112 2234 2322 2220 0011 2112

Le 3200 1210 0000 3314 3211 1322 3111 2110 0001 1111 3201 0244 2331 1111 0000 1011

Ln 2112 2331 1211 3115 3222 2132 1232 3311 1223 1232 3232 2241 2333 2211 0122 2222

L0 31121221 1112 3111 3222 2332 1121 3210 0012 2122 3111 1244 2332 2210 0011 2111

51 2122 1111 1023 3322 2121 1321 2232 3210 0101 3201 2001 1123 2312 1000 0000 0110

Sv 2211 1321 1112 3311 3322 2332 1222 3111 0112 2222 3222 2223 2222 2210 0121 2221

Tm 2211 1331 2113 4355 2232 3121 4332 3311 2322 1221 1112 2243 3132 2101 1221 1211

RS 3211 2221 1112 3155 3222 2333 3122 2200 0002 2122 3101 2155 2331 2110 0000 1021

Kn 1000 1321 0100 3313 3311 1432 1111 2300 0102 1121 3101 1123 1222 1100 0000 1000

Mo 3222 2332 1223 3445 3333 2132 1223 3321 1223 3232 3223 2311 2233 3211 1123 3222

Es 3211 2211 1110 3111 3221 2422 3111 2210 0002 1112 3001 1214 2321 1120 0001 1126

Me 3132 1211 1023 2223 3532 1322 2242 2211 0101 2212 3001 1122 2553 1210 0000 1111

111 3112 2322 1122 3131 2222 2123 3222 2310 0103 2222 3012 2214 2332 2220 0012 2222

Mn 2222 2331 1223 3141 3331 2333 4231 3321 1123 3232 3122 2214 2323 3211 1123 3222

$1 3211 2222 1110 3155 3321 2313 3121 2310 0002 1212 3001 2214 2330 0210 0001 2121

\\'n 3211 2322 1111 4155 3332 2133 1221 2211 0103 2222 1012 1255 2421 2210 0112 2121

“'1 3211 2321 1122 4555 3322 2133 1122 3321 0103 2222 1112 2255 2131 2220 0012 2122

15 3312 2332 2331 3141 2313 3522 3413 2322 1322 2211 3421 1233 2241 1111 1211 1111

Sw 3232 2321 1133 3411 3322 2332 3232 3311 0123 2221 3122 2211 1332 1221 1122 2221

N1 3211 2222 1112 3115 3322 2333 3222 2211 0102 2122 3112 1255 2332 2110 0012 1122

v1 3222 2212 1111 3111 3332 2322 3122 2210 0002 1212 3111 2131 2332 2210 0111 1112

Be 2112 2221 1121 5111 2232 2132 3222 3311 0112 2122 3122 2241 2322 2110 0012 2121

Cm 3201 1221 1102 3155 3332 2333 4121 3331 0002 2112 3011 1244 2322 1110 0001 1112

H: 3201 2222 1111 3141 3322 2322 4111 2310 0002 2212 3011 1241 2331 1110 0011 1121



TABLE I ’1‘11111:E»Houltrlk:\1\'GE IXDICE‘S‘ K 1063

10 10 20 21 22

3145 3331 4337 2111 1333 2212 1244

0102 1112 1234

0102 2112 1145

1112 1111

1112 1211

1101 3212

0002 1111

2112

3221 2323 4232 2322 2234

3243

2232

2233

2231

2221

1111

2010

3222

1111

2010

1010

1111

0100

1111

0010

1011

2122

1010

2231

25

1143

2143

2333

2145

3132

3311

0014

2333

1123

0113

0012

2122

0001

0000

0003

2022

2222

0112

1223

2123

11.22

22"3

1122

1122

1010

0000

1122

1111

0000

0001

1111

0000

1110

0000

2101

0012

0000

1233

23

2122

1122

3332

1142

1121

1221,

0112

2222

1112

1221

1111

1111

0010

0111

1.201

0022

2210

1110

2322

2323

1212

2323

1222

1222

1311

0000

1222

1111.

0111

01.00

1211

0210

1001

0000

1211

1112

0100

1222

30

3454

3165

3670

3776

3607

5505

2-1 5

3654

23:5

2575

2574

2454

3343

1111

2573

2455

2454

1453

35541



TABLE 1 THREE-HOUR-RANGE INDICES K. 1053

Apr 26 27 20 29 30

Lo 2211 1223 1113 3341 0011 1221 0111 1111 0002

SI 1300
‘

212.1 3231 1010 0100 1210 0011 1113

S\' $242 1222 2221 1322 1211 1222
'

Tm 3 <12 2222 2223 2322 2212 2212

RS 3130 0012 1221 0121 0011 0101
'

Kn 32-11 1011 1111 0100 1000 0002 v"
’

“a 33-11 2222 21122 2332 2222 2222

Es 3331 0012 2211 1111 1111 0012

M:- 3231 1001 1111 12101121 1012

H1 0022 2221 1112 2222 2102
'

3111 2233 3221 1233 2221 1232
"-

SI 0011 2221 0211 1211 1111

“’11 1112 2212 1212 1222 1112 _

\\'1 0012 2222 0212 1211 1112
‘

11‘ 1222 121.1 2221 11.11 3222

Sw 1132 2222 1222 1222 112

NI 0012 2222 1212 1121 1112

V1 0013 2221 1211 1211 1022

Be 0022 2221 1222 2111 1122
'

Cm 0012 1211. 1101 1122 0002

H3 0012 2221 0212 1211 1112‘

Kv 1122 2221 1321 2211 1222

Ma 0011 2211 1202 1111 1102

Db 0002 2221 1112 1121 1002
‘

Fr 11111110 11112110 1111

Lw 11111121 1221 1111 1222

V1 10210111 1311 1111 1123

F0 0001 1211 1100 0011 0112

CF 0011 1211 0201 1111 1101

Hb 0022 2210 0122 2111 0122

5a 3221 2123 3321 1013 3222

Ty 0122 2221 0122 2111 0132

0d 0022 2221 1222 1222 1123

Su 1022 1221 1132 2112 1122

Mb 0011 2211 1221 1011 1112

31g 0011 1111 0311 0121 2102

WI 2231 2212 2121 1112 3233
'

Lg 0012 2221 0212 1211 1012

Aq 0011 1211 0110 0111 0001

T1 1333 2222 2233 2222 232:1

Tk 0333 2222 1232 0111 0212

Md “(1)1 1211 1111 0111 1001

[K 0012 2221 1111 1111 1002

Eb 00111211 1211 1011 1111

C1 0012 2121 0211 2111 0023

T1 0012 2211 1212 1211 1011
‘

Fr 0011 1112 1311 0121 1012

Pa 0011 1211 0101 0011 0001

AR 0011 1100 0111 0001 1112

SM 2232 3322 2323 3322 2234

SF 1022 2231 1222 2322 1033 .

Ka 1121 2211 2221 1011 0112

T1 1333 2232 2333 2211 2222

KS 0033 2221 1222 1111 1013

Tu 1022 2122 1221 1111 1012

Ky 0021 2211 2212 1101 1112

Qu 2222 2232 3322 1121 2223

m1 1132 3333 12231113 1113

Ho 00111110 11110111 0112

A1 1122 2221 2222 1111 1212

SJ 0011 0210 0222 0001 1002

MB 00121111 1211 1111 1002

G11 1122 1.211 2221 1001 1112

Lu 00121111 1221 1111 1102

PM 0122 1110 1211 1011 1222

Hu 0023 3432 0021 2321 1112

Tn 01111 1110 0122 1000 0012

Va 0011 1100 0111 0000 0000

131‘ qqqq qqqq qqqq

Gn 1211 0111 0111

Hr 0111 00m) 0012

To 1311 0000 1212

Am 1200 0001 1112

Tw 1211 0131 1012

Kg 0100 0010 0101

311 1100 0000 1112

Wk 1321 0011 1211

M1 2423 1131 2323

DU 221* ~***
.. 0123 32 233 3410 0102 2312

MW 3221 1123 3521 10:13 44-fl62 I. 1422 12-13 2212
"

La 2111 0003 1311 0022 2231 1150 0111 1100 0200 0010 1101

51; 2110 0221 2310 1122 2223 3332 2011 0012 2211 0111 2122



TABLE 1 THREE-HOUR-RANGE INDICES, K, IQBZS

MA
'

May 1

ET 555.; 3363

(‘C 656-) 5444

Th 5556
*

5544

D1 6605 4655

'n 65m:
*

«1653

PH 5477 5534

Tr M43 3455

Go .1314
*

5435

Mm 56-1-1 2443

K) 9644

So as“ '-

»\e 5456
'

Md

Eh

C1

Tl

Fr

Pe

Ak

SM

SF 3425

Kn 5553 4423

’1'! 54-13 3413

KS 6533 3-134

Tu 664-) 3423

KY 5544 4423

Qu 545-1 4323

Ml 5543 4334

Ho 6443 3322

A1 4433 3312

SJ 5323 3223

MB 5422 3313

On 5433 4413



TAELEI THREEVHOUR‘RANGE INDICES. K 1363

3151» 2 3 4 5 6 7

L0 2324 3123 2434 3 31312233 2221 1-11 2211 1115 6121 1011

PM 4412 3344 3223 3‘ 2
‘

3322 2222 1212 2331 2111 2223 2112

H11 4432 3221 3533 332 4432 1.111 2421 2322 2331 0112 121

T11 3324 3335 3424 2123 ---- ~r-1 1220 0012 1121 3 .14

V11 2212 3211 221- 2121
‘

2:100 0102 00m 1001 1112

Br 331111
'

(mm 11443 <13qu qqqq qqllq (Wm mm 11440

On 4424 4424 2332 : 2321 2212 1112 1122

Hr 3314 2121 1121 0012 1011

To 4412 2331 2221 11131111

Am 3312 3231 _ 1111 0103 1001

Tw 3423 .1232 2.12.1
'

22 2222 1122 2222

Kg 3424 2112 3333 2211 1132 01110122

311 5622 1122 4321 2234 2 01 11105 1000

Wk 2533 3543 2:132 3332 2222

311 3645 5455 3655 4454 2343 2

DU 3434 5432
‘

3323 4432 3423

31w 3441 4444
5

3455 5544 3332

La 3324 4232 2223 3432 1110 16

SB 4333 32:12 : 3323 4432 222:1 2 .3

Ma 5 11 12

ET 4455 4354 4555 5435 5434 3543 5555

cc 3344 3254 5444 5535 4233 4434 5434

Th 3455 6654 4434 5544 4334 6554 4544

111 434.1 4465 5444 5555 3233 4555 5555

T1 3344 5353 4345 5533 3333 4553 3456

PE 3454 4443 4445 5433 2343 4453 4557

Tr 3233 3245 5423 3355 5212 3354 5534

Go 3345 5443 3334 5453 3234 .221 7-7-

Mm 2232 — 5322 3344 3122 3355 4424

K1 2223 3245 5313 3255 4122 3354 5424

So 2323 3134 5323 3245 4222 1354 4424

\\'e 2343 3233 4335 5323 2232 3332 3535

Co 2344 4322 5425 5322 2233 4422 3545

51— 13201011 3221 1112 12112211 3224

Do 1332 2233 5313 4244 3022 331 4433
-

1’5 3222 2232 3322 4332 2122 2333 3335

N11 2233 3233 3333 3343 2232 3322 3333

Le 2332 2233 2333 3422 3233 3221 2332 3332

Ln 2343 3243 3533 4333 4344 3222 3322 3433

Lo 2332 2243 3433 4323 4244 3132 3.332 3433

Si 3343 2132 2232 4523 4122 2131 2222 3645

Sv 3332 2233 .3433 3333 3333 .3232 3333 3433

Tm 3442 3233 4333 2443 43.33 4342 4323 2333 3425

RS 1332 2233 3332 3434 3222 3244 3222 3:132 3333

K11 3322 3244 2122 3533 3322 3233 3112 3332 3434

Mo 3343 3343 3334 3433 3333 4344 3233 33:12 3433

Es 2332 3333 2222 3433 3322 4333 3131 3332 3433

Me 2254 3233 2244 3233 5545 4223 2242 2222 3655

H1 2333 3333 2233 3433 3223 4233 3232 3332 2433

M11 2333 3243 3333 3433 3223 4244 4333 3332 3433

s: 2333 3333 2222 3433 3322 4333 3221 3432 3433

Wu 2332 3344 3222 3434 4323 4344 3222 3332 3433

W1 3333 3344 3333 3544 4223 4344 3232 3442 3544

1r 3232 1222 3232 2333 3332 3223 2342 2333 3433

SW 2332 33:13 3222 3433 3323 4243 3333 3333 3433

N1 2332 2233 3332 3434 3222 4234 3232 3332 3433

\11 2333 3343 3332 2443 3322 3233 3122 3442 3433

Be 2332 2233 2333 3433 3223 4243 3333 2333 3433

Cm 2332 2233 3332 2433 3222 3233 3022 3332 3433

Ha 2432 2333 3322 2443 4222 4333 3221 2433 3433 5

Kv 2332 3243 3243 3433 3334 4244 3333 3432 3544

111:1 2223 2333 3323 3443 3322 4233 3222 2432 3423

Db 2433 3233 2332 3443 3322 4233 3222 3432 3433

Fr 1333 3233 2332 2433 3222 3233 3222 2332 342-

Lw 1232 2233 2232 3432 3313 4233 2222 2332 2433

V1 3342 2233 2344 2233 5534 5213 3242 2332 3735

F11 1222 2233 2222 2333 2112 3133 2122 2332 3422

CF 2332 2233 2222 2333 3222 3233 3111 2332 3433

Mb 1332 2233 2332 3433 3223 4233 3222 3332 3433

S: 3442 2223 3333 2234 3322 3224 3222 2223 4435

Ty 2332 3333 2332 3433 3224 4343 3323 3432 3534

0:1 2433 3333 2334 3432 3223 4243 2333 3332 2533

Su 2333 3233 2332 2432 3223 4243 2322 2332 3534

Mb 2442 2112 1233 2222 2223 3222 2222 2221 2424

Ag 3344 2233 3333 23.33 5524 3223 2.3.2...
“'1 5453 2123 4433 2333 3423 3332 4435

Lg 3433 2344 3323 3433 4213 3234 4222 3433 3533

Aq 2333 2233 3322 3433 3212 3133 3121 3332 3433

Tf 2433 3223 2232 3432 .3233 3332 3534

Tk 2443 3232 3333 2433 3333
'

3332 3534 3341 2121

Md ---2 2233 3322 ~~3 3222 3332 3433 1023 1210 1111



1 THREEVHOUR-RANGE INDICES, K, 1053

13

2232

4qqq
'

5333

_ 1131

4222

qqqq qqqq
1222 2022

1110 0011

1212 2111

1112 1000
‘

1212

2011 1021

0121 2000

3121 1031

3453 2263

1322

5412

1330 1013

2223 1322

2233 2222

1221 3312

2221 221

2222 3111

1312 42“

0000 1100

1223 3322

1111 2101

0011 1000

0100 1000

1211 3222

1210 2000

2211 0011

0000 1100

1111 2101

0100 1100

0001 2110

02-1 2100

0101 2100

0210 2100

1223 2111

2222 2121

0000 2100

1000 0000

2232 2211

0001 2200

1122 1211

1102 2210

1112 1210

0111 2100

1111 1211

1112 2211

1212 1111

1233 2221

0101 1110

0012 2110

0122 2210

0111 1210

0111 1210



TABLE 1 THREE—HOUR-RANGE INDICES, K, 105*:

1122

3222

2001

0001

3211

0011

2111

1101

3211

20 21 21

2211 2112 3212 2222 2212

0011 0000 1111 0000 2 10

1111 1100
'

31 0001 00

2101 1122
‘

121. 1111

1111 1122
‘

0111 2110 1212 1110

1011 2110 1012 0111 0100 1110

1011 0100 0101 2110 0100 1100

1111 2201 0101 2110 0000 1110

2200 0122 0121 . 0111 1200

112'1 3211
'

2211

.. 1211 0223 021.1

2211 1111 01 2

2111 1121
‘

0213

1101 ID]! 0111

0111 0100 0012

1023 3222 312$

2111 1111
'

0010 0100

0111 0100 0000
'

0000

1222 1222 2233 2212

2211 2221 2211 1022

0011 0100 0000 0000

0111 0100
“

0111 01101

0001 1110 0110
‘

0001

1001 0002 0002 0000

1111 1102 0212 0002

0.111 1100 0011 0101

0101 0100 0000 0110

qqqq
1000

0000

1100

0000

1210

0000

0000

0000

0121

1100

0001

0000

0110



Z

211K

2511FEE?

ZIUIzlzz

00001011

£200IIZE

ZZZZNY?

‘000tlzz

[IIIIII?

2100IIIZ

ZZII0Izz

hhbbbbbb

00‘!0011

2711!

IZFF

6100

NH

0000

ZZII

‘ZII

2291NV

11113w

10001m

[[0021)!

anz0.10

.

mum

/

{2m“9

bbbh.xg

ZYIL«220

r2022110

18Ga

2051)13331(leEDNVHAmOH-EIJHHLl31”“le

92
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TABLE 1 THREE-HOUR~RANGE INDICES, K. 1963

JUNE

m 1:

45-15 4453 45311 4343

4333 4343 3333 3233

4-145 45:33 11355 6544

4335 5152 2335 3333

3334 5533 2335 4222

3335 5432 2335 5233

3322 3331 1222 3112

2335 45-13 2234 4433

3223 3331 1223 2222

3232 2330 1222 2111

3223 2320 1222 3112

sans

7775
‘

5-154

45311

6545

2323
'

2233 3222

2314 2225 4012

2331 1221 1111

2222 2122 1111

3212 3224 3122

2222 1223 3211

3112 1111 2121

2232 1233 3221

2222 1223 3121

2423 2233 3022

2222 _ 1 2323 2222

3433 3223 2222

2222 2222 3121

1221‘ 1213 2111

2233 3222

1322 1122 2221

2424 2232 2222

2322 1 3 2223 2221

1223 1122 2111

2222 2212 2221

2322 2222 3222

3332 2223 3232

1121 2212 2111

2322 2222 2211

3333 2222 2222

2332 2231 2222

2322
‘

2223 3211

2221 1222 2222

2322 2222 2221

3333 3431 233:! 2121

2322 2331 2222 2121

3322 2331 2222 2221

2322 2331 22-2 -—--

1133 2321 1123 3221

3123 2222 33-13 4222

2212 2321 11.12 1111

2222 2331 2222 2221

2233 243! 1223 2221

3322 3222 2233 3112

2334 3432 2234 3222

2333 2432 2223 2221

2234 2431 1124 2211

2323 2221 1232 2112

2433 3222 3232 3112

4223 3234 3333 3134

--~— -231 2222 3121

2223 2331 2212 2211

2234 3332 2233 2222

2234 3332 3233 2112

2222 2331 1213 2211

1223 2331 2122 1111

2222 2331 2212 2111

2322 2332 2222 2221

22221331 1222 2111

2333 2232 2222 2122

12111331 11121111

2211 1322 21121111

3332 2232 2343 3222

2333 3331 2233 3311

2223 1221 1222 2112

3331 3432 3334 3221

2212 2331 1122 1110

2133 3321 2222 2122

2323 1221 1222 3112

2334 3332 2233 2112

2334 4433 3334 2322

1322 2221 1222 2112

3223 3331 1222 2111.

2321 3331 1331 1211

1121 1221 1212 1111

211.2 1211 2122 2012

2245

4356

1245

0235



10

1001.101 TIIREEVHOURVRANGE INDICES, K, 1003

Jun 1 3 -1 5 s 0

1.11 11-~ 1021 1101 00110011 1100 0000 0011 0254 11»-

PM 3201 122.: 2011 1121 0012 1210 0000 0111 1235 .1233

H11 .100 1211 0110 2:120 0111 2320 0002 214-1 1212'

Tu 1112 1122 1111 1121 0000 0110 0000 0011 0211 1122

\‘a 0 22 0101 1010 0000 0100 0100 0100 0001 1101

W 3000 00 3 0000 0000 0000 0000 0000 0000 000d
Cm «1 3212 1123 2012 1211 1000 0100 0010 0000 2223-

111- 2102 1111 2010 0010 0000 0101 0000 1111

1'0 «201 1113 . 0031 1100 0100 0000 212:5 ;

10301000 .9 0311000 2112

2111 0100 0110 2222
‘

0000 0000 0000 2112

1000 0000 0000

0000 0200 0000

2121 1321 0020

2112 2200 0000 1101 1143 44:1 1113

2113 2110 0012
’

1600

0000 0000 0000

2114 1

2211

1211

2322

1122

2211

2321
‘

2222

1222

3123

43-13

2200
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TABLE 1 THREE-HOUR-RANGE mucus, K 1353

Jun 51 10 11 12 In)

1K 22121211 111121221 1222 25321 11101 0121 .. 1201

Eb 321.3 2222 1111 1222 1221 1221 2212 0111 .. 1211

C1 3223 3222 2022 2122 1322 2321 2211 1122
. 2211

T1
'

.. 222 1122 2221 1212 2J22 1222 2211

Fr 3322 2222 2212 1122 2311 1212 2312
'

1212

1’9 1,

‘

1011/ 12112211 1010 0121 1211

Ak .. 12
’

2211

SM

517

Ka

T1

KS

1‘11

Ky

(311
Ml

Ho

A1

511

1111

G11

Lu

PM

1111

Tu

Va

Er

Cm

1-11-

T1)

Am

Tw

Kg
MI

Wk

Mi

DU

Mw

La

SB

Jun

HT 4-144 4333 4454 5353 4-132 3443

cc 3311 3311

Th 145-1 5664

D1 3234 BASS

T1 3253 3654

PB 235-1
"

2452

T)‘ 5123 2344

GO 3344 4543

MM 2223 2354

K1 3113 2111

So 2113 2311

We 2233 2333

C0 2213 1332

Sr 1222 0111
Do 2112 1 231111

Ya 3223 3412 3331 1354 33211 0132

N11 1222 3322 2323 4354 3211 2332

Le 2121 3333 2123 2351 3211 2333

Ln 2222 3323 2331 5151 4221 331:1

Lo 2222 3333 2333 1351 1212 3313

51 2233 4422 2322 4333 3220 1232

Sv 2233 3222 2331 1313 3312 2331

Tm 3223 3332 2331 1151 3322 1213

RS 2222 3322 2323 1353 3232 2333

Kn 1121 2222 1313 4454 3211 1133

Mo 3333 3333 2333 1153 3222 2333

E5 2122 2323 1323 5313 3311 2332

Me 3213 5122 2332 1241 3321 1233

1-11 2222 3222 1231 5313 3222 2133

Mn 2223 3322 2233 4353 4222 3333

51 2221 1323 1313 5313 3321 1333

11111 3222 3333 1333 5351 3321 2313

W1 3222 3333 1334 5454 4222 33-13

11‘ 2233 3222 2323 3113 3311 3331

Sw 2222 2332 1323 1353 3232 2333

N1 2222 3222 1333 1353 1322 2333
v1 3221 2333 1123 1313 3222 2333

E9 2222 3222 1323 1313 3222 2333

Cm 2111 2--- --»3 1354 1201 2332

Ha 2222 2323 1123 5313 3221 2333



SEZZZI

21220z11

1228ZZ11

222212a2

5811£220

ZSSSZZ1£

1ZVF3255

2292ffiii

22821111

11111111

zzrz121z

22921222

SEES1Z1Z

1€F§ZZZ?

0111ZEZZ

18111122

2822SFZZ

zEbvzzzr

ZZZ1Z112

CV82ZZZZ

1199CREE

11121812

£998zszz

£211zzzs

BEEPZZZ?

$1991921

PEP?Eli?

95199922

£992ZEZZ

$9982922

193991??

FEESZQZS

SEQ?2111

899$192E

ESLSbPEE

EEES9911

119?919

TSLS199?

82

1260zzsi122$

0110

1111

1ZZI

2222

0110

iii:

1929

zrsz

OZEZ

£116£119

21199

0000

0000

2220

3060

0000

1100

1111

“ZZZ

0120

0110

0000

1110

bbhb

0010

0110

Zzzz

0001

IZZO

0000

1110

1011

1221
bbbb

1001

1100

1112

1112

1001

1111

111a

12a0

1311

0110

£282

Z111

1111

/

ZIIZ

1Z11

1110

z1z1

0110

Eras

0110

ZZZE

zzzz

1ZZO

0110

zzzo

12m

1z21

man

11111
11sz

0110

ZZZZ

1610

0270

1a11

1220

1110

17:1

1821

Izz?

£1z?

1Zzz

03101011

11111111

z111E111

11a11111

Z122E111

IZZO1011

lzzl1111

Izzzassl

SE1K

222%‘

OZ

2961'M'SHDIGNIHDNVll-nnou-aamu131111-1

Ur



TABLE 1 THREE-Houn-RANGE INDICES. K. 1963

Jun 26 27 211 29

L0 5444 3223 3333 334-1 4431 1121 21142

51 5353 2232 3433 2222 2221 2141

51- 5113 3323 333-1 3233 3132 222:1

Tm 5-151 2221 33-14 3233 3332 2222

RS 5-144 3323 3333 2343 3-131 2220

Kn 64-14 2123 3334 33-14 4431 2121

MO 54-1-1 3333 334-1 4432 2233 E

ES 5443 3233 2343 3431 2121
'

Me 5574 2222 4323 3322 2l~11
"

H1 54-14 3322 3342 ,
4432 1122 1

M11 54-14 3323 3333 3431 1222

51 5-133 2333 3343 4-131 2211

Wn 54-13 3333 3343 .. 3-1-11 2221

1111 515-1 3333 3353 ,
15-11 1122 1

11" 55112 2112 4232 2322 2222

5111 5113 3333 3233 3331 2221

1'1 5-143 3233 3343 3431 2221

V1 5-1-13 23-13 3331 1122

Be 54-13 2343 4341 2121

Cm 1313
'

Ha 5-113 .1

Kv 54-14

.115 5-1-13

Db 51-12

Pr 5-113

Lw 44-13

v1 5563

F11 5153

CF 5433

H1) 5444

55 5412

Ty 5453

0d 4111 3

55 1113 .

Mb 1553

Ag 5553

W1 5554

Lg 5-133

1111 5333

TI 4-151

Tk 1151

Md --33

[K 53-13

Eb 5443

c1 5113

T1 5313

Fr 5313

P5 5321

Ak 1113

5M 5413

SF 5253

K5 1-151

'11 3

Ks 42 2

Tu 5513

Ky 54-14

Qu 3453

111 5352

Ho 44-11

A1 3113

SJ 43-13

ME 1232

Gu 4-130

Lu ---1

PM 5113

1111 3232

Tn 5113

V3 3221

Br 5-1-13 qqqq .

‘-

3(1qu (1113:]

Gn 51-1-1 1222 3333 3232 22-13 3332 33:12

Hr 5313 11123 3432 2133 2232 2221 1112

To 1153 1111 333-1 3122 11-13 3221 22.13
1

.1m 1153 0011 2333 3112 11-11 2120 1332

Tw 1313 3332 3133 2232 3232 2222 3332
'

KE 5332 1123 3332 2113 2132 1332 1211

111 5553 1122 1-111 3121 1213 1330 2 33 1310

Wk 4332 13-12
‘

2353 21 2351

Mi 7553 25-15 3-166 3433 2-163

nu 5-113 2233
33 2 33-1 3233

11“- 7565 3337 3556 55-13 3370

La 7551 1113 1' 2 3332 2113

SB 23-12 3311 5-155 2233 3332 21:13 3332



1122

1‘22

DIII

ZKZS

Izzz

.

€829

zzzz

fvzl2‘3?rrSt

I

296‘

A1nr

M‘SEDIGNIHDNvuganOqullu131HV1



TABLE

43

1 THREE~HOUR-RANGE INDICES, K, 1963

.101 2 .1 4

Lu 0011 1101 1000 0122 234-1

PM 0111 1111 1101 1222 3123

1111 0001 2221 1112

Tn 0001 00011 1011

Va 0000 0110 1000

Br 011110 (1900 0000

Gn 0112 0101 0101

Hr 0011 0100 2101

To 0011 1100 0000

Am 0110 0001 1101

Tw 0111 0121 2011

Kg 0002 0000 1000

111 0021 0000 0001

\\k 0121 1210

111 1254 3211

DU 2112 2211

1\1w 2233 3112 3200

La 0001 1000 2201

513

Jul

131'

CC

Th

Di

T1
1122

‘

PB
1111

Tr
2001

Go
2223

Mm
1121

K1
1001

So
1001

We
1111

'

Co
0101

‘

Sr
1211

Do
1001

Ya
1211

Nu
0012

Le
1000

Ln
1122

L0
1112

S1
0101

Sv
1223

Tm
1223

RS
1201

Kn
1002

Mo
2222

E5
2112

Me
1101

H1
0022

M11
0012

$1
1201

Wu
2212

Wi
1122

Ir
1212

Sw
2123

‘

Ni
2212

v1
2112

Be
1212

Cm
--~

H3
2111

Kv
1323

Ma
1122

Db
2102

Pr
1112

Lw
1132

“

v1
1111

1m
1111

CF
2111

Hb
1223

SR
2212

Ty
1223 u 2

0d
1113

50
1232

Mb
0112

Ag
1111

\v1
3252

Lg
2112

«q
1001

T1
2333

Tk
132a

Md
1100



44

0100

1221

2111

1111

TABLE 1 T11REE’110L‘R»RANGEINDICES, K. 1963

10 11 12 13 14 15

1221 1211 11110111 2211 1111 1111 2311 1112 0202
1221 12110111 22111111 11112200 1101 1212

1221 1112 0121 12121111 11112211 1002 120.1
1221 11021111 21221111 1102 2201 10111202
2 22210122 22211122 21112111 11111102

0101 Urv- 1111 0001 2210

0‘22 1211. 2121 2112'
'

3112
‘

2 2333 _

1111 2241.

0111

4211

0111 0901

0112 2121 2111

0211 1111 1111

1211 1121 1223

2212 2322 32.11

0111 1121 0011
. 0212 2111 0321

1211 2211 1121 1101

1011 1111 0111 2111

21110111. 1011 1111

0011 0111 1011 1011

12110112 0011 1101

1212 2221 2232 1111

1122 21.11 1000 0101

1101 1111 1110 1000

qqqq qqqq qqqq nqqq qqqq qqqq qqqq
2:12" 22'11 0111 2210 0010 1110 1.111

011'! 2120 0101 1001 0100 1000 1000
‘

1313 0111 0010 0100

1201 0000 0000 0000

1.1113 13.31 1122 2221. 0212 2111.

12} 0010 0000 0000

0000 000!) 0000

1111 1111

12‘“ 2233
‘

1121 2001

0112 2221



TABLE 1 'I‘HREE-nouwmxcr INDICES. K, 1553

Jul 17 18 1E] 22 221

Kv 3334 1 '3‘ 2231 23:14 4542 221431 «144-1

Ma 2323 1111 1220 122.1 ‘2 2222 «1'43-1

Db 2324 2111 1221 122"

P17 2223 2211 1121 122.1

Lw 1323 1112 1131 112‘!

V1
' '

2111 2444

F11 1120 1012

CF 1120 1234

H1) 1220

53 2122

Ty 2221

0d 2230

S11 1221

311) 2111

Ag 1121

\\’1 1324

Lg 1221

45 0120

T! 22 2

Tk 1

Md
—

[K 1120

Eb 1120

C1 1220

T1 1121 2222 3234

Fr 1121. 2233 4245

Pa 0120 1111 221-1

41¢ 12 1

5111 244:1

SF ‘121112 4450

KB 2110 12.12 2 1"

T1 212? 2154 1245

KS 0010

T11 2211

Kv 1121

Q11 3121

M1 3 2232

Ho 21011

A1 1221

SJ 1211

MB 1111

Cm 2011

Lu 1020

PM 2111

H11 3320 1112 44-1-1

Tn 3121 1332 2 ’14

Va 0021

Br qqqq

Cm 2020

Hr 1020

To 3010

Am 20110

TN 1221

Kg 1030

NI 3000

Wk 1021

Mi 2161

DU 3122 .

MW 1143 4484 3578

La 0020 0100 01.11 0133 4332 4342 1146

SB 2221 1100 1232 2233 5432 . 1'} 33.34

Jul 25 26 27 211 31

ET 4654 4545 4423 4.123 5444 3-132 5464 4344

cc 4443 5435 5443 452-1 5333 32
“

5- 23 4255

7-1. 4555 6654 5445 5544 5-133 2133 453-1 5-154 666:1 54 a 1:556

D1 3454 45-15 34153 5545 5333
'

1112 3465 645:: 5175 544-1 5455

T1 11453 4433 4443 5623 2212 1122 2234 4484 6467 434-1 1355-1

PB 3453 44-13 4454 5423 3.111 1121 3222 4344 H443

T): 3443 3245 6-142 4435 1100 01100 1234 G 1336

Go 3435 4543 11334 5533 3322 2223 4433 535 5415

Mm 3332 7235 6333 4425 3211 2212 1235 5223 5123B

K1 2332 3234 7-131 4415 1110 01m) 1135 5323 3237

So 2332 323-1 7-132 4414 11110 0001 1125 5223 3227

We 2.152 4223 3413 3322 2212 1111 1222 3333 5223

C0 2452 4322 3443 5-112 2000 11010 1112 4333 5222

Sr 1222 1111 2220 2101 0000 0100 0011 1222 2111

Do 1232 3223 5421 3303 11mm 0000 11124 5322 3224

Ya 2432 2333 3333 4322 12112 2111 1133 3232 5224

N11 2233 3223 4432 3212 111111 0011 1112 3213 4324

Le 2322 3223 4321 3213 111m 0000 1114 4322 3324

Ln 2333 11112 2233 4333 4335



45

TABLE 1 THIIEE‘VHOUR»RANGE INDICES. K, 1963

Jul 27 21.1 29
Lo «1432 3313 3222 2100 0101 1133
Si 3442 3322 2242 0000 0010 2112
Sv «1332

1

3222 :1211 2112 123.1
Tm 5.142 1323 2211 2322 223-1
RS 4-132 3112 2100 0011 1133
Kn 4-131

"

3112 1000 0000 1123
Mo

. 322.3 2211 2222
‘

ES 2110 0001
‘

“9 2111 1110
H1 2211 1111
,\1n 1110 0002

‘

51 0010
\\’n 1111
\\i 0111

‘

11‘ 2211
‘

SW 1223
N1 0101
v1 0111

1

13s 0221
Cm 0101)
"a 01110
Kv 2222
Na 0100
Db 0010
Fr 0111
Lu‘ 1111
V1 1011
F11 0100
CF 0100
H1) 0011
$3 2221

Ty 1123

0d 1011
Su 1111
Mb 1111

Ag 11110 _

\\1 «1311

Lg 01101

-\q 0000
Tf 2122 ..

Tk 2222

1111 0000
1K 0001
Eb 0110
C1 0001
T1 0001
Fr 0000
Pa 0001
Ak 1311
511 2332
SF 0011

'

Ks 1001
-

T1 1233
'

Ks 0001
Tu 1111

‘

Ky 0001

Qu 2112
'

Ml 3323 11.33
‘

Ho 2111 1222 0100 0001
:\1 3322 22331111 0111 _

SJ 0111 1110 0010 0000
MB 2222 3111 0110 0001
G11 3112 1111 1000 0001
Lu 1212 3122 0010 0000

PM 3222 1221 1000 0001
H11 4112!. 3112 3432 0112
Tn 3312 3232 0010 0000
Va 1111 3001 0000 0000
Br 30:10 3qu W111 qqqq
On 3222 2233 1111 0111
Hr 3113 3012 0000 0000
To 3111 1000
-\1'n 3101 0000
T111 2233 3232 0211 0000

Kg 2313 3211 0100 0000
111 4301 2222 1000 0000
\Vk 23l2 3321 1120 1111

Mi 2313 444-1 2231 2232
DU G323 141323 2111 2211
MW 4336 5443 1211 1221

La 1204 4221 0000 0010
SB 3-143 2333 3353 3333 4333 3333 >333 1122 1111 411-12 11323



47

TABLE 1 THREE»HOUR-RANGE INDICES, K, 196'

'I B

4455 4342 354': 3442

4134 4423 ~xz (521

5444
'

4454 5344

5445 43:44

«8344



4s

'I'.-\ ISLE 1 THREE-HOl,‘Rr|L\NGE INDICES, K.

a

13222 3022

1111

$4.12

2122

1111

2121 20*-

3001

1332

3011

1111

qqqq

21211



~10

TABLE 1 THREE»HOUR-RANGE INDICES‘ K, 195"

10 11 12 13 14

1101 2421 2010 0112 1102 2120 0001 0111 1010 01H

1111 3321 2121 1112 1111 2111 0100 0011 2010 1111

2212 3221 2111 2222 0212 2211 1101 1121 2001 021

0111 2210 1021 2201 0212 2010 0010 0011 1000 110

2112 3211 1011 1112 1111 0122 1000 1012 2010 0102

1101 3321 2010 0112 0101 ‘1 0001 0011 1000 1111

2332 4422 2232 2323 13:
'

1222 2122 2 1 1222

322 2222 2322 2222 3222 2222 2222

0112 2210 10001111 00101111

2033 3222 1123 3222 2333 4211

0002 1110 0001 0010 0000 1101

0122 1211 0000 2211 2011 2111

1112



nrz

l

lUlE

CIZZ

CZII

IOUZ

znlz

LUCY

rfiflr

Erxf

A

ekAn

SEES

Elli

£232

bhhb

risr

Giff

V

H‘fx".

IZIE

rizfl

bbbh

.

0011

ZEIZ

ZFS Eli?Irrr
\

{zzz

2961‘NSEIJIGNIEDNVAunOH-JJUHLIfl1flv1



TABLE 1 'rHREErHOUR-RANGE INDICES, K, 196:3

Aug 23
'

27

Lo 2222 22. a
' '

22‘" 1122

2222

2112

2113

1212

2222



0018

Izzz

{"282E[00

ZS“)

€112

SZZE

1028

5111

71222111

EFIT

OOIZ

0011

1101

20027

0112

11:1

1112

F289

1121'

ZZIZa01111zr

ZZiE

z1zz

£22?

1212

1111L511

2211

0011

Z((.(

0001

1u0£

ZZIE‘.

”3E

HE)".

0121

1121

EIZZ

zzze

zsz:

112:

r

'SEIDICINIHDNvulxnofl-EHHHL

ll38IVELdES

131flrl



TABLE 1 THREE’HOURVRANGE INDICES, K, IRES

Sep 2 3 4 7

Lu 2100 1233 2122 2001 0011 1102 1010 1112

P11 2110 1112 2211 2112 3211 2210 0003

H0 1001 3432 0100 2233 2000 2112 1111 2 I3

Tn 2221 2133 1012 1122 2112
-

1 33 1 1111 1112

Va 1100 1121 1001 0023 3001 2111 1000 1102

Br 0044
'7-7

3040 4040 4040 qqqq qqqq 0400
On ---- 1 1111 1032 2112 2121 2212 1110 0012

11r 0011 0012 3002 3112 0013 0110 0012

To 1111 2012 1103 1121 2112 1210 0002

4n1 2111 1011 2002
‘

1122 2001 1210 0002

T“ 1111 2233 3012 L 3222 1122 1100 112

Kg 1111 0032 3011 1112 1113 0100 0022

An 1012 1001 1004 11 1 2001 0101 000

\Vk 1023 2221 3 31 2321 0012

Mi 2154 3233 41
‘

2142 1113

DU 2123 3112 2123 4322
‘

3320 0013

01w 2130 4322 3257 5433 2220 1140

La 1013 5211 1125 4111 1111 0102

SB 2221 2230 3112 3223 3222
“"

2220 1223

Sep 10 12 13 11 15

ET 3324 3332 2454 1444 4221 5500 7054 4000 0070

CC 2534 4332 5433 2221 1125 5155 7545 0545 5500

Th 4543 4444 1433 2222 3335 4555 6565 15 5 5055

Di 3455 1333 4544 2111 1145 5507 3755 55 5 6770

T1 3433 3332 5332 1121 1133 3470 0775 4435 0307

PE 5333 1101 5322 2112 1123 3407 5555 3507 7400

Tr 2215 5332 2233 1011 0140 0555 0070 4444 4700

Go 3133 4344 4332 2133 2235 5555 0040 1311 0515

Ann 1215 3221 2233 1121 1140 0315 0077 3233 5550

K1 4413 5550

So

\Ve

Co

Sr

Do

Ya

Nu

Le

Ln

Lu

3

Sv

Tm

RS

Kn

Mo

Es

Me

H1

Mn

5

Wu

W1

lr

Sw

M1 3333 4555

v1 2214 3322 2453 4231 2122 2112 1124 4504 5504 3333 1545

Be 3 n

Cm

Ha

KV

113 7-»- -- - -------- -rv~ ----

Db 2333 3222 2222 2213 3213 3453 3221 2232 1110 2234
'

2

Pr 3333 3122 1121 1213 3223 2343 3322 2122 1121 1124 4454 1054 2333 3144 3333 343

Lw 1223 3222 1131 1213 3122 3343 2221 2122 1112 1222 3155 5553 2333 4111 1233 3313

V1

FM

CF

Hb

Sa

Ty
0d

Su

Mb

A2
wl

Lg
Aq 2333

T1 3131

Tk 3341

232v Li~~ ,211 1113
-

32 -------------- 77—1 5044 2723 3541 3323 3173
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r99;

1‘95)?

,999

IQLH
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nxnr

rrzr
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9L9?
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irss

i099

ELLS

[£519
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7
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QGESuLuE9200OIIZVIIIwa9
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'
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u, a.

T-\ELE 1 THREE-llOL‘R-RANGE INDICES, K, 1663

Sep 11! 1E! 26 21 22

~ 3.13:1 3243 33-14 3222 4433 1332 5775 3764 4458

5664 4764 3467

4564 3753 3457

46 3 3654 3457

4663 63 .3446

456.3 1764 1457

5674 3764 :1457

455:3 4664 47

5764 4754 .,467

5 74 3754 3466

4664 4456

2764 3348

5894 3476

5775 4548

4654 3567

3753 3457

564-1 4764 3557

5654 4763 3555

37E4 3557

2432 2 .14

5664 4467

3763 3447

3754 3447

2334 3466

4755 3457

4764 3447

555? 4587

3451 4466

4861 3357

3554 3446

58 5 6457

4505 5667

36 3456

3343 3355

3654 3366

3664 2467

4764 3467

3664 336/

3664 3266

5 54 4577

5774 _

4776 4

4554 3
7

6656 5-157

5975 4577

6884 2478

4455 4376

Sep
ET 61455 4'46?

cc 5545 5 56

Th 5455 5455

Di 5435 5577

T1 3334 55117

PB 4456 5475 4336 4412

Tr 133 3377 642'} 3102

Go 4445 B456 5.11.1 4121

Mm 4222 2267 5222 211

Ki 5333 3277 75-14 5576 61; I, 3101

SD 4333 3367 7544 5566

We 425.1 17743

Co 5344

Sr 2232 1001 1000

Do 2267 5 ‘4 zznz

Ya 4 56 432-1 7211

Nu 3 111 1 2211

Le 4312 2101

4223 3211
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TA BLE 1 THREEiHOL‘R'R’aNGE INDICES‘

0L OBER

4422

2211

A422

2212

1110

2200

0220

2522 _

2101

1100

1100

2200

1200

1111

1200

2211

1101

1100

2221

1200

1300

1212

2222

1200

1100

2222

1201

2100

u
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110Z
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xrrr
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ZFZ

39??
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9091

1119
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SL011
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91.110

1900
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Hrr
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1170[hi

00000010

11100011

010100%
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..
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1111100011100111fin

000211:1200010110121“J

00100001000000001111“H

44447211011:0000011112:101
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fggh0000000000000000~0000000000000000000000000000000J“
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1m

'1‘411L13 1 T11REE-1101'R'11AXGE INDICE‘S. K, 1963

10

1110112
‘

1212

0101 1171

2121 1152

1121 1122

1100 1121

0100 10

0100 1

1121

3221

1122

1111

1211 1L

1100 1011

0100 1122

4331 2113

1100 2121

1000 1132

2332 2232

1322 2223

0100 1032

0101 1032

1101 2022

0111 2222

0100 1112

0100 1112

2222 22

2233 2232

1213 3133

1200 2112

2223 1333

0100 0020

1101 1112

1201 2111

31

0100 1101

2221 2122

1100 1103

1101 1123

1211 1112

1100 1022

1201 21 1

1112 31_2

1200 1121

0--0 -1-2

qqqq 4403
0111 1122

0100 2020 4555 5444

0101 1012

0100 1111

0101 1123

1100 1033

0101 00m

3432 2123

2143 2244

5431 1134

2211 1055

1111 1124

3322 2241

28 29 30 31

2113 147- 5434 6777 5554 2122 2212 1223

2232 2222

2122 2404 4334 0666 6554 3333 2233 3432

1111 [S75 5334 7009 5444 2322 2244 3332

1103 0604 3233 7008 7443 2221 2133 222

2104 2064 5255 7005 5443 2221 2112 2222

0001 0365 5423 4777 6433 2111 0122 1101

2113 2353 4333 6040 5444 4421 2223 2332

-—-- 5332 2111 1112 1111

1254 0011 0364 5322 4778 7443 1121 1122 2111

1154 0001 0353 4311 3770 7443 1121 1122 2101

3222 2213 3222 1102 3111 1003 1352 2133 5077 5432 1121 1122 2222

3112 2213 3122 0002 2010 0002 0232 2134 6806 5433 1021 1111 1111

1000 1101 1111 1100 1011 0100 1221 0122 3555 4332 1111 2221 1110

0133 3221 0200 0100 0030 0000 0242 3210 3709 0533 1120 0022 2100

2133 2222 3321 2221 3232 1322 1453 3333 4777 5443 2122 3333 2222

1132 1221 1110 0010 1030 0001 0342 3211 3779 9433 2121 0023 2110

1133 3221 1211 0110 0030 0001 0232 3221 3799 9332 1121 1012 2110

2133 2130 0112 1442 3321 4700 0444 2221 1123 2221



TA EL]: 1 T11REE-HOUR*R1\.\'GE INDICES,

26

3222 2211

2203

29

3709

5868

4777

5707

3778

4777

4767

3678

5607

3500

3700

3077

4777

4777

4676

4700

27 28

1110 2030 0001 1341

0002 2110 0002 0321

1122
“

2122

3232
'

2233

1110 0002

1110 0001)

1222
'

1112

1110 0002

1002 1001

2220 0002

1221 1123

1110 0001

1110
'

0001

1110 0012
'

2221 5221'

1222 1223

1211 0002

1222 1112

1111 1012

1100 0002

0110 0001

2121
‘

1110

1111
‘

1111

1112

1100

1110

1112

4311

0000 0004 03" 0000 4556

2120 2102 0412 1121 4677

1020 0002 0331 1012 2557

2121 2302 0341 2121 4567

1000 1102 0230 0100 1575

2121 0001 0332 2221 3665

1120 1102 1331 1111 1700

3000 1003 0441

0021

01



alsvzlii

zazr

00001011lllz

10000000lzll

000000000111

1001llllzzzz

000000100111

Sololez8222

Z1111ZZZSZZZ

100010100128

101001101215

lolo1110zilz

0012£0802822

00010000

00111100

ZZZZ2232

10000000

10000000

00110110

00110101

00000001

00000011

00000000

loanlllo

lzzlZYSZ

0000cool

10000001

$2111082

00000110

00001000

10111110

10100100

llllllol

€|001225

00001011

00000010

10000000

00000101

00011000

zllllzzz

10010001

111Z

0000

0000

1001

0011

1010

0005

:rrr

?L99

199?

QLSU

f9§9

they

909%

rLEE

£991

rel?

$099

9L3

rr.9

QULQ

85ml)1‘SElJlaxlHDlvu-unOHgaauHLlHTHFL

an



TABLE 1 THREE-HOUR-HANGE1ND1CES. K, 10

2232 1034

22411 3123
9 2243

2 4

0000

0010

2211

0000

1000

0000
0001

0000

0001

0000

0100

0000

0000

1012

2112

0013

1113

0100

0

3112 1144

(176-1

1 ,

2111

2100

1000

1112

1122

0001

1000

1100

2100

2110

1021

2232

2100

2222

2110

2022

2111

1221

~A70

2111

2111

2231

2111

3111

2111

2110

3110

2232

3222 :‘

2222

2110 ;

2111 1

1110

3332
"



04

TABLE 1 111111313-110011-11A E INDICES, K. 1961‘

10 11

354-1 3223 1343

, 3544 3227 1243

34415

2444

13 14

01011212 12111011

11111211 12111001

0101 1201 1211 1001

11112212 1221 1211

1000

1100

1000

1110

14 11011111 14111012 2120

01111112 02101011 0000

1112 2212 11111111 1111

2222 432:1 2323 4222 2222

0111 2212 12221212 1213

0112 2210 1210 1001 0010

2222 2.711 1112 2112 1111

0112 2211 01101011 0010

2112 2111 1421 1011 1120

3210 12101011 1110

3322 1122 0111 01.21

2222 2123 2122 1221

1001 1210 0011 0010

2211 2211 1111 1221

1101 12001011 0010

1100 1201 1011 1000

2101 12101011 1100

1101 0110 0000 0000

3210 12101112 1000‘

1341 0110 2212 2222 2300 0121
‘

2111 1111 0010 1121 0000 0010

0000 0100 1000 1001 0000 0000

4400 4000 qqqq 0004 4444 4404 0044
3211 11201011 1111 1000 0000 1100

1011 0100 2001 1012 2000 1000 0001

3201 1320 2012 0211 1001 0000 1000

2100 1210 0000 1121 0000 0010 0000

1212 2012 2011 2101 1111 0002

22111011 11111110 11101001
‘

1001 1112 2100 0010 000-

2012 3432 1.102 2321 1002

6442

343 3543 2232

4544 4565 4464

3445 4543 2344

3112 3442 2112 2441 1102

2125 4422 2123 4320 112-1

4666 3 337:) 3125 4322 2244 4411 1223

2445 1111 2202 1101

4344 2234 3321. 1223

X1111 17 10 21 22 24

ET 223-1 4553 2422 2132 3222
'

2332 2223 2452 3333 5 37

CC 2114 5653 2321 1132 2111 5423 1112 2552 2234 6556

T11 2124 1112 2231 1112 3221 1123 2443 3344 2322 2333 4444

D1 2113 51153 2311 1141 1111 4432 1111 1763 33.33 3454 2235 7777

T1 1114 6862 1211 1121 1111 4321 0012 2763 2233 3223 1135 7377

P11 0014 6762 1111 1222 1122 1 4321 0135 3565 2233 3333 1157 6764

Tr 1002 4552 0100 0020 0000 0001 2300 1020 0000 1111 0212 4507

Go 2025 5441 1122 3320 1112 2211 5521 2211 0112 2221 1433 4323

.\1m 1102 0100 0020 0001 0011 1200 1010 1011 1111 1212 5666

KS 0002 4551 0000 0020 0000 1000 2200 1010 0000 1011 0212 5067

So 0002 5052 0000 0020 0000 0000 1200 0010 0000 1110 0212 5677

We 1002 5062 1101 1011 1011 0011 1200 2110 1112 2211 2145 7744

C0 0003 6551 0100 1110 0011 0000 0100 0000 0001 2200 0146 6643

Sr 0112 2211 1100 0011 1100 0000 11001000 0100 1100 0112 3322

D0 0002 3050 0000 0020 0001) 0000 1200 0001') 0000 0000 0211 3006

Ya 1114 4542 1200 0020 0011 0000 2300 2000 0111 3211 1223 6555

N11 0003 45.1 1101 0020 0000 0000 1200 1000 0000 1111 0212 3445

Le 0012 3551 0000 0020 0000 0001 1200 1000 0000 1011 1212 2455

Ln 0013 4642 0100 1020 0101 0101 2201 2011 1011 2121 1323 4545

Lo 0002 4541 0101 0020 0000 0001 2200 1000 0000 1010 0323 3455

51 0012 4441 0000 0110 0011 0001 1200 0000 0000 1000 01.35 5433

Sv 1223 4542 1131 1121 0121 0112 2221 1111 1232 3211 2334 4644

Tm 1124 5652 1211 1121 1221 0001 2211 2100 0021 3111 2334 5055

RS 0113 4441 0101 1020 0001 0001 2201 1000 0011 2011 1222 3455

K11 0013 1110 001.0 1011 0001 1200 1000 0001 2010 1222 46:35

no 1124 1222 2121 1222 2112 2223 2111 1123 3222 1224 4545
E5 0013 1100 1020 0000 0002 2200 1010 0001 1000 1212 2344

Me 0113 1101 1110 00110111 11101110 0001 1000 0135 5435

H1 1003 1212 1120 0110 0011 2211 1010 0000 2121 1322 3443

Mn 1123 2552 2111 1121 11121111 22111111 1122 2111 1223 3445

$1 1013 4441 1111 0010 0000 0001 2200 1000 0001 1100 1322 3455

“'11 1013 4542 1101 1020 0001 0012 2201 1010 0001 2011 1323 3455

111 1014
’

11021121 0111 1112 23111010 00012111 1322 3455
11‘ 234-1

"

3223 2221 2232 1111 3331 1111 1231 3211 2344 5554

$0: 1223 4541 1122 1121 0122 2111 2221 2111 1122 2121 1222 3444

N1 1013 4542 1111 1021 1011 2111 1312 3455

V1 0012 4145], 0121 1110 1011 2111 1323 3354

Be 1013 4442 1111 1010 1011 2111 1313 33-14

Cm 1003 4541 0100 0020 0001 1110 1322 3455

H3 1013 4442 1111 0020 0010 1002 2200 1000 0000 1110 1322 3345



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1516.4

Nov 10 19

K\1 2222 :1121 2122 2112

Ma
-

D1) 1111 0002 10111

Fr 1212‘ 1112 2111

11w 111.2 . 0011 1111

\11 0100 0112 2200

1711 1101 00111 10011 111111

CF 0001 1100 00111

111) 2002 10111 0112 *-

51.1 1111 2122

Ty 1001 .111

Dd 0011 2110

511 1012 1111

Mb 11100 0001 2100

A 0010 1012 2121

\\'1 111.11 1122

Lg 0000 0012

Aq 0012

T(

Tk

3121

1K

Eb

C1

T1

Fr

De

Ak

531

SF

K3

T1

K5

T0 01114111
Kv 1211'1‘010

Qu 1222

;\11 24.12

110 1100

,~\1 2222

5.1 1101

1111 1211

Gu 1211

L11 2211

PM 2222

H11 1112
'

Tn 1111

V21 0101

Br 30011 <1<1<1<1

Gn 1212 1112

Hr 0111 1011

To 1211 1112

Am 1100 0001

Tw 1100 2211

Kg 1222 21:11

1111 1100 ,
2100

Wk 4543

M1 4441

DU 5532

.\1w 2322

La 1111

s11
7

Nov
'

ET 3222 2211

CC 1122
"

Th 1133

Di 2121

T1 1012

PE 1253

Tr 0010

Go 1044 2

Mm 1011 0111 3235

K1 0011 0211 3 14

So 0010 0000 0000 0023 1211 1000 0111 3324

We 1132 2110 1123 1112 22013111 1113 3213

Co 00:13 2000 0023 1001 0200 2000 0004 3201

Sr 0011 1000 0011 0010 11101000 0001 1000

Do 0000 0000 0000 0012 0201 0000 0000 1214

Ya 11212000 0121 1112 1210 2100 1112 3223

Nu 0011 1000 0000 0122 1211 1000 0111 1213

Le 0011 0000 0011 0012 12111100 1111 2213

01211010 1111 2334



111:

TABLE 1 'rllIzEE-HOI'R-RANGE INDICES, K. 1963

26 27 30

0011 1000 0011 _ 5302

0022 1000 7121

1111 0312

1110

1122

1111

0012

nqqq qqqq qqqq

1100 1111 1111

1000 0022 0022 5322

1011 1212 1012 5222

1000 0111 0001 5111

1100 0022 1012 1322

1000 0211 1012 5331

01.12 2000 11221

1012
-

5222

3112 0442

G -H

3433

3333

5143



Saw
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Hue

(-:

usmwaaaa

:2961)I'SHJKIX!3‘XVH-HHOH'HEHIHJ.Ianew;
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PK

€821zzz1

zzzz£252

Z1000001

S0011002

ZZ11111a

11zt
.

12;:rzz

Z0001111

Z1011001

21121111

EZ112111

Kill

1rzz

1101

000%

0001

z110

1111

1011

1001

zzlz

0]\

COOK

‘ODD!

111?

.

2101

1002

Lug

11z1

ZLZZ

1001

000a

0001

1222

0001

1110

0001

?Z12

1001

1001

2111

2112

1100

0000

1000

ZK11

1110

0000

1002

1112

0001

0001

1101

1100

1100

0000

0000

1000

0001

1000
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TABLE 4 PLANETARY THREEJ-{OURJNDICES Kp, EQUIVALENT RANGES up,

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

Kp Sum Jan. 1963 I ap Sum Ap

1 1-202-10 102-1010 100 3 7 5 4 4 5 4 4 3B 5

2 ODUDBOQD D+100+U+ 20 U 0 D O 2 4 2 2 10 1

3 00100+1- D+O+U+D+ 3+ 11 4 2 3 2 2 2 2 17 2

4 2D100+1- 3-3+3-1o 14, 7 4 2 3 12 13 12 4 62 3

5 0017201‘1‘ 1+0+Uo1o 7, 0 3 7 5 5 2 U 4 23 3

5 00000000 OOO+DODD 0+ 0 fl 0 O 0 2 U 0 2 0

7 202+1+1- 1034'2-0'?» 13- 7 9 5 3 4 18 6 2 54 7

8 00001010 0+DD101+ 5- D 0 4 -1 2 0 -1 5 19 2

9 00000000 0+00D00+ 17 D 0 0 0 2 0 U 2 ‘1 0

10 10101004» 1011+1-Oo 56' -1 4 ‘1 2 4 2 3 U 23 3

11 00001717 2+204-2- 110 D U 3 3 9 7 22 6 511 G

12 0+2 1-1- 0+1 9 3D 90 2 G 3 3 2 3 5 15 ‘10 5

13 5-D+405 3+ -3~4* 320 39 5G 27 39 1E 22 12 22 235 79

1'1 3+4-4050 ~10 -503+ 330 13 22 27 43 27 39 4B 1B 247 31

13 4-505+40 3+2+302+ 290 22 ‘13 56 27 1B 9 15 51 204 25

15 40204-30 4+4+4*40 30- 27 7 22 15 32 32 27 19-1 24

17 30405-2+ 2+401103* 260 15 37 39 9 9 15 12 153 19

1B 3-3—24‘37 2‘373-3- 23- 12 12 9 12 9 12 39 117 15

19 3+3-4-‘1- 40402+3+ 27D 18 12 2? 22 27 S 111 155 19

2|) Z+1~3 2+ 201>1010 13- $1 3 12 9 7 4 4 51

21 D+101727 1-U*0+1> 5- 2 4 3 6 3 2 3 25 3

22 14402-10 1‘102014’ 100 5 4 G 4 3 7 5 38 5

23 3-3-3-1+ 2+1 2+ 17?: 12 12 12 5 9 6 9 70 9

24 1+27272+ 10203..-]+ 17D 5 6 5 9 4 12 32 31 10

25 3-3—1440 1+202+10 14+ 12 12 5 4 5 9 ‘1 58 7

26 04/141010 00001-11} 4D 2 3 4 4 0 3 2 18 2

27 1101100010 D+000+00 2- U D 0 -1 2 2 0 8 1

211 U+1~0+0+ D+Doflu1r 3, 2 3 2 2 2 0 3 14 2

29 0000001- 1-102+3+ 80 O U 0 3 3 9 18 37 5

30 3+4D404+ 4+3+4+5o 33- 13 27 27 32 32 32 411 23-1 29

31 5+6—54‘5v 5+5-402- 37- 56 57 56 39 56 2'! G 3-16 43

Kp Sum Fol). 152531 Sum Ap

1 10013-30 4—373-4u 200 4 2 12 15 22 12 12 27 106 13

2 0+1-0+1> U+U+1+UO ~10 2 3 2 3 2 '2 5 CI 19 Z

3 CI‘100'H14‘ 101‘1‘100$ 5- 2 4 2 2 4 5 4 2 25 3

4 00000000 Did-+372 So D U U U '2 5 12 G 25 3

5 DOU+1010 2.1+1,‘, 7- D 2 4 4 6 5 3 3 27 3

5 [414.1,], 171D1>0+ 7- 5 5 3 3 3 -1 3 2 23 4

7 Dal-101+ 0*Uo1+27 6+ 0 3 -1 5 2 0 5 5 25 3

8 000*000+ OOUOUOD+ 10 0 2 U 2 11 0 0 2 S 1

9 DOOODDU+ 171DZ‘50 9+ 0 U U 2 3 -1 9 4H 66 B

10 6-505-4+ 503+4+5D 3B? 67 4E 57 32 43 1B 32 48 330 45

11 3+403+30 3+4-404» 23+ 13 27 1B 15 111 22 27 22 167 21

12 4;4+5‘30 202+303+ 27c 32 32 39 15 7 9 15 13 157 21

13 47474+3+ 47 -5030 31+ 22 22 32 18 22 39 4E 15 2111 27

1-1 3+3+5+30 37373-20 250 18 18 55 15 12 12 12 7 150 19

15 2+1+202+ 302-2017 154 9 7 9 15 S 3 61 B

16 10001-1+ 1+300+D+ 80 4 D 3 5 5 15 2 2 35 '1

17 00141:!27 1-101-1- 70 U 5 ‘1 G 3 4 3 3 18 -1

18 D+OOI~17 101+1A0+ 50 2 0 3 3 4 5 3 2 22 3

19 0000001- 1-090+10 3n 0 O U 3 3 2 2 4 1-1 2

20 1+1+2+2+ 202-3-4- 17+ 5 5 9 9 7 5 12 22 75 9

21 2-0+101+ 10372-2+ 12D 5 2 4 5 4 12 G 9 45 5

22 0+2fi2+20 102-2420 14* 2 7 9 7 4 G 9 7 51 S

23 000+2+2+ 2D3-1+0+ 11+ 0 2 9 9 7 12 5 2 4G
‘

5

2-1 00000+1- U+U+0+1+ 3+ D U 2 3 2 2 2 5 15 2

25 2+1+1-1- 10101-U+ 30 3 5 3 3 4 4 3 2 33 4

26 0+1+2~2~ 2+2A0+1+ 11- 2 5 6 5 9 6 2 5 41 5

27 1+00000+ 00001*10 34 5 D D 2 0 0 3 ‘1 1-1 2

28 10201+2- 301701'3- 13- 4 7 5 5 15 3 2 12 54 7



TABLE4 , continued

Kp Sum March 1953 I fix: Sum cP

1 2+40402+ 20472+3- 23+ 9 27 27 9 7 22 9 12 122 0,9

2 20202.2+ 201+1+1- 13+ 7 7 a 9 7 5 s a 49 0‘3

3 17 734-20 2+l+l+2+ 150 3 6 15 7 9 5 5 9 52 0‘4

4 101-10101-1V1017 7- 4 3 4 ‘1 3 3 ‘1 3 23 0.1

5 0010101- 10001+1+ 64— U '1 4 3 4 U 5 5 25 0.1

6 10201-11”> 1-20202- 10+ -1 7 3 2 3 7 7 6 39 0.2

7 172001470 DOU+2+50 11- 3 7 2 U D 2 11 ‘13 71 0.5

B 4o3+575+ 4+404+3+ 33+ 27 15 39 55 32 27 32 13 249 1.3

‘1 304173130 303-2+4+ 260 15 32 18 15 15 12 9 32 143 1.0

10 “404740 506-4-605- as. 18 27 32 27 48 94 so 39 ass 1.5

11 57472437 373474160 27- 39 22 9 12 12 18 32 15 159 1.0

4-3+2+3- 3-2+2+1— 200 22 18 9 12 12 9 9 3 9‘1 U. 7

000+2-2- 4-3+201+ 140 U 2 6 6 22 13 7 5 66 0.4

Z-UODOU+ U+000+1O 4- G 0 D 2 2 0 2 4 15 0.0

”2.0+!“ 000+1-Do 5- 5 a 2 z o 2 a o 20 0.0

00001-0‘ 000+0+1- 2+ 0 D 3 2 0 2 2 3 12 0.0
(HOOQGKH' 171+202+ 70 2 D U 2 3 5 7 9 23 0.1

1 2-1+ 20201027 120 3 5 5 5 7 7 '41 6 44 0.2

2—302-10 102-273- 14+ 6 15 G 4 4 6 6 12 59 0.4

10101-17 0+U+2-3- 8+ 4 ‘1 3 3 2 2 G 12 36 0.2

1+Z-200* U+U+D+OD 5+ 5 G 7 Z 2 2 2 0 26 0.1

0000001- 1-101-1- 4- U U 0 3 3 '41 3 3 16 0,0

272 2740 473-141‘V 130 6 5 6 27 22 12 5 5 39 0.6

100*002- 2—9 1+20 10— 4 2 0 6 5 E 5 7 36 0.2
2-U+0+1- U+10101- 50 G 2 2 3 2 4 4 3 25 0.1

ODDODOD+ 1-172704‘ ~17 U 0 U 2 3 3 G 2 16 0.0
0000mm UoDH-Do 2— o o 2 2 o 2 a n 9 0.0

000+1+2- 101 -2-2- 5+ 0 2 5 s 4 3 5 6 32 U. 1

20201027 201-1710 110 7 7 4 5 7 3 3 4 ‘11 11.2

1704-1-14. O+Du101~ 5D 3 2 3 5 2 0 4 3 22 0‘0

001-1010 lDD+172+ 7D 0 3 4 4 4 2 3 9 25 0.1

Kp Sum April 1953 I ap Sum C

3+574—2D 201+D+00 17+ 18 39 22 7 7 5 2 0 100 U

lull—000+ 17272027 80 4 3 D 2 3 6 7 6 31 0.

3-1+1+1G U+1-1-0“ 8+ 12 5 5 A1 2 3 3 2 35 0.

1-2-2+3+ 4-404+4+ 24+ 3 G 9 18 22 27 32 32 149 1.

ENG-4031‘- 4-404030 330 55 67 27 15 22 27 27 15 259 1.

3-305-4- 3+3-3034’ 26+ 12 15 39 22 1B 12 15 13 151 1

3-3-474- 303011330 237 12 12 22 22 15 15 4 15 117 U

301+1~2+ 20272014‘ 14+ 15 5 3 9 7 5 7 5 57 7 0

1-3-172014> 2-202010 14D 3 18 7 5 5 7 7 4 57 7 U.

00000+0+ 101-100+ 4- U D 2 2 4 3 I1 2 17 2 0.

01001-20 U+U+1010 5- 2 D 3 7 2 2 ‘1 ‘1 24 3 0‘

3-10203- 3—202+ZD 17+ 12 4 7 12 12 7 9 7 7D 9 0.
27271o3~ 3024-3730 136 G 6 4 12 15 9 12 15 79 10 01

4-20102+ 3+40304+ 247 22 7 4 9 16 27 15 32 134 17 0.

D-3+403- 3-102-1+ 21+ 39 18 27 12 12 4 5 5 123 15 D

3-201010 1-1+201+ 120 12 7 4 4 3 5 7 5 47 G D‘

3+201010 1+271+10 13- 13 7 4 4 5 S 5 4 53 T 0.

1017102» 344740447 20- 4 3 4 s 18 22 27 32 us 15 u.

303+2+1+ 2-34‘202- 15 18 9 5 5 13 7 G 84 10 0

3+2-201+ 2020100+ 14- 13 1'1 7 5 7 7 4 2 55 7 0

001-0027 2-10101+ 7+ D 3 11 5 G 4 4 5 28 '1 0.

344-0410 101+4-4O 15+ 18 :1 2 4 4 5 22 27 55 11 U.

2+4D471+ 14-101700 14+ 9 27 22 5 5 4 3 0 75 9 1L

00000+1- 101-101- 4+ 0 0 2 3 4 3 4 3 15] 2 U.

1+2-1+00 U+U¢1020 80 5 G 5 U 2 2 4 7 31 4 0.

2-2+1-D+1-102-2+ 11- S 9 3 2 3 4 G 9 42 5 0.

2-20202+ 3-3-4-1- 111- 5 7 7 9 12 12 22 3 75 111 0.

04001-14 10101010 6+ 2 0 3 5 4 4 4 4 26 3 D.
1-201010 0+10101- 3- 3 7 4 4 2 -1 4 3 31 *1 D.

101-172- 2-57617-1+ 210 4 3 3 5 5 33 94 32 187 23 1.



n2

TABLE 1 . conunued

Kp Sum May 1963 I ap Sum Ap Cp

1 50505-5» 344020-17 33+ 30 43 39 39 18 27 7 22 280 35 1.4

2 404-4-4+ 3444-3-40 300 27 22 22 32 IE 32 12 27 192 24 1.2

3 4-2+3-2+ 3-3+3-4- 23+ 22 E 12 9 12 18 12 22 1.16 14 0.8

4 4-3+4o4+ 3.3+mo 27. 22 1s 27 32 12 13 9 15 15a 19 1.0

5 3-3+3-20 1+3»2-1+ 18— 12 13 12 7 5 12 S 5 77 10 0.5

6 2+4-2+1+ 1+1+2+2- 16+ 9 22 9 5 5 5 9 G 70 9 0.5

7 1-1-1+3» 1+1+2-2o 12- 3 3 5 12 5 5 S 7 45 6 0.3

E 3-2+3- 0 202.254. 190 12 9 12 7 7 5 7 22 B2 10 0.5

9 2+3+4,3, 2+203+3+ 230 9 1E 22 12 9 7 1E 18 113 14 0.8

10 3-3-3-3- 2+3+3+3+ 230 12 12 12 12 9 18 1E 18 111 1-1 0.0

11 4+4A2+3o 4220303+ 25+ 32 22 9 15 22 7 15 18 140 111 1.0

12 323-10 2+3—3-2o 17— 12 e 12 1 a 12 12 7 74 9 11.5

13 34504-40 4-2+3»3+ 2110 18 43 22 27 22 9 12 18 176 22 1.1

14 344.413. 2»1-272o 19+ 18 22 22 12 S 3 I? 7 95 12 0.7

1.5 1+2~3-1* 1+1-102- 110 5 5 12 3 5 3 4 6 44 6 0.2

16 300+0+00 0+0+0+lo Sr 15 2 2 fl 2 2 2 ‘1 29 E 0.1

17 1~1AID2~ 2+2+3~1+ 13- 3 3 4 5 9 9 12 5 51 6 0.3

1.0 1-0+0+1- 2-201-00 5+ 3 2 2 3 5 7 3 0 2G 3 0.1

19 UUO‘HOI- 2-2-2-3» 10» 0 2 4 3 6 6 6 12 39 5 0.2

20 40302-1- 1.0+0+1, 11+ 27 15 6 3 3 2 2 3 61 E 0.4

21 1-100+0+ 1010301- Bu 3 4 2 2 4 4 15 3 37 5 0.2

22 04.1.1.3, 1D100+0+ 50 2 3 3 3 4 4 2 2 23 3 0.1
23 0004‘1'1'1' 101-1-0+ 50 0 2 3 5 4 3 3 2 22 3 0.0

24 000+0+0+ 1-1-0+00 3, 0 2 2 2 3 3 2 0 14 2 0.0

25 2-1+2-20 3+2D2+2v 150 G 5 6 7 111 7 9 6 64 E 0.4

25 30201010 10101420 12+ 15 7 4 4 4 4 5 7 50 6 0.3

27 1*101‘10 202+3-3- 14- 5 4 3 4 7 9 12 12 56 7 0.4

23 4—45404- 25202—20 230 22 27 27 22 7 7 s 7 125 16 0.9

29 5-5-4-2- 2+103010 23D 39 57 22 5 9 4 15 4 156 21 1.1

30 304-403- 101+201- 18+ 15 22 27 12 4 5 7 3 95 12 0.7

31 001+1+20 3-2-304- 1G- 0 5 5 7 12 S 15 22 72 9 0.5

Kp Sum June 1963 1 ap Sum Ap Cp

1 2+2+203+ 3+3-1+3- 200 0 9 7 1E 18 12 5 12 50 1.1 0.6

2 20302+2+ 3-302+10 19- 7 15 9 9 12 15 9 4 80 10 0.5

3 272-2020 2+1-2-2- 14- 5 5 7 7 9 3 6 S 50 5 0.3

4 1011:1371» 1+1»1-1- 9- 4 4 12 3 i 3 3 3 37 5 0.2

5 0+10000+ 0+1-0+D+ 3+ 2 4 U 2 2 3 2 2 17 2 0.0

G 0D1-0+10 1+2+5-5- 160 0 3 2 4 5 E) 39 G7 129 15 0.9

7 70675—34- 4»4-3+4G 35+ 132 57 39 18 22 22 18 27 345 43 1.5

8 20202030 2-3-3-4+ 20+ 7 7 7 15 6 12 12 32 91? 12 0.7

9 3+3-2+3- 2+2—1+20 18+ 1E 12 9 12 9 6 5 7 7B 10 0.5

10 1+1-102- 2-1+201+ 110 5 3 4 6 G 5 7 5 ‘11 5 0.2

11 202+1+10 102+1+1+ 13- 7 9 5 4 4 9 5 5 ‘15 '2 ”.3

12 2-201DZr O+101+1- 10- B 7 4 S 2 -1 5 3 37 5 0.2

13 201+102- 1+101+27 11+ 7 5 4 6 5 4 5 5 42 5 0.2

14 3-001020 2-200+1+ 110 12 0 4 7 6 7 2 5 43 5 0.2

15 2-3+3+1+ 1+1+2-20 150 S 18 18 5 5 5 5 7 70 9 0.5

15 0+00000$ 00271+1+ 50 2 0 0 2 D 6 5 5 20 2 0.0

17 2+2-2+20 2+302+2+ 1E+ 9 6 9 7 9 15 9 9 73 9 0,5

18 10373-130 41305040 254> 4 1E 12 15 32 15 48 27 171 21 1. 1

19 3+3,211, 2-2+3+3- 111+ 18 1.2 5 3 6 9 IE 12 E4 10 0.6

20 4530303.: 2+20202- 210 27 15 15 15 s 7 7 (a 101 13 0.7

21 2424—3730 0+1+1+lc 14+ 9 9 12 15 2 5 5 4 61 E 0.4

22 2»2-1+10 10101-10 94‘ 5 S 5 4 4 4 3 4 3G 4 0.2

23 101-1-1+ 0+101010 70 4 3 3 5 2 4 4 4 29 ‘1 0.1.

2 01-11-245 2+a.1+2o 13. 2 5 e 4 e 12 5 7 so a 0.3

25 30404+3- 2+2+405+ 2130 15 27 32 12 9 9 27 56 187 23 1.1

26 6-5-503+ 2+202+3- 2E0 G7 39 45 18 9 7 9 12 209 25 1.2

27 4403”.) 51.4.35 24— 22 27 1s 15 9 a 22 15 131 16 am

211 3-2~3+3D 3-3+301+ 21c 12 6 18 15 12 1E 15 5 101 13 11,7

29 1+102+10 203*3‘24' 17- 5 4 9 4 7 18 15 9 74 9 015

30 2+3-3-2+ 2+204-24’ 20+ 9 12 12 9 9 7 22 9 09 11 0.6



TABLE 4 - continued

Kp Sum July 1963 I 3,, cp

1 3—202—1— 1—o+o+o+ 9‘ 12 7 a 3 a 2 2 2 37 5 0.2

2 001-1010 1-1-1-14 5+ fl 3 4 4 3 3 3 3 23 3 0.1

3 1+0+O+1- 1-0+1-1- 5D 5 2 2 3 3 2 3 3 23 3 0.1

4 D+l+202» aoao4o4+ 20— 2 5 7 s 15 15 27 92 109 14 0.9

5 3+4+4ozo 2:244— 25. 19 32 27 7 7 s 22 22 141 1a 1.0

s 306-5-3- 202+2+1+ 24o 15 67 99 12 7 9 9 5 199 20 1.0

7 202+3>30 3+302-20 200 7 9 12 15 18 15 6 7 99 11 0.5

3 302+4~2~ 2+3>2+4> 22- 15 9 22 G 9 12 3 22 104 13 0.7

9 404-3+3- 2+202+30 23+ 27 22 18 12 9 7 ‘1 15 119 15 0.8

1D 2-3>3-2- 202+3-30 19- 6 12 12 6 7 9 12 15 79 10 0.5

11 202+2+1o 1.102.“ 12+ 7 9 9 4 a 4 s s 47 e 0.3

12 2-2.1+1. 0+1-2-lo So a s 5 9 2 3 s 4 35 4 0.2

13 201+1+1- 101+1+1- 10- 7 5 5 3 4 5 5 3 37 5 0.2

14 101-1004“ 2+2-1-1- 9+ 4 3 4 2 9 6 3 3 34 4 0.1

15 10101-10 10l+0+2~ 80 4 4 3 4 4 5 2 5 32 4 0.1

16 302+1+0+ 2-201+20 140 15 9 5 2 6 7 5 7 56 7 0.4

17 4-304-3+ 3134519241 240 22 15 22 18 18 18 5 9 127 15 0.9

18 2-1+202- 2+302+3+ [EA 5 5 7 5 9 15 9 18 75 9 0.5

19 202+101- 1+1+201- 11]} 7 5 4 3 5 5 7 3 39 5 0.2

2D 1-101-10 103-3+2- 120 3 4 3 4 4 12 13 5 54 7 0.3

21 1+2+3+4+ 5+5+4>20 28- 5 9 18 32 56 56 22 7 205 26 1.2

22 1+2+303+ 3+3+3-2f 22» 5 9 15 18 13 1E 12 9 104 13 0.7

23 2+3-3+3- 4+3+4~5§> 28- 9 12 18 12 32 15 22 55 179 22 1.1

24 505+4>4O 404»3+3+ 32+ 48 55 22 27 27 22 18 18 233 30 1.3

25 20404-20 Z+2+2030 21+ 7 27 22 7 9 9 7 15 103 13 0.7

25 3»303+3- 3>20303+ 23- 12 15 18 12 12 7 15 18 109 14 0.8

27 40403420 3+3»2030 24+ 27 27 13 7 18 12 7 15 131 16 0.9

29 302024-25 101-044» 12— 15 7 9 7 4 3 2 2 49 6 0.3

29 UON1-M 10101+3- 7+ 0 2 3 2 4 4 5 12 32 4 0.1

30 304+503- 503-4147 31- 15 32 4B 12 4E 12 32 22 221 28 1.2

31 403+3-2+ 4—3-2+5~ 25- 27 13 12 9 22 12 9 39 149 18 1.0

Kp Sum Aug. 1963 I ap Sum Ap Cp

1 4-402+3- 3n3+3+3o 25‘ 22 27 5 12 15 18 18 15 136 17 0.9

2 204+403- 2-2-303- 220 7 32 27 12 5 5 15 12 117 15 0.8

3 3~3~2010 2-1*2+3D 17- 12 12 7 4 5 5 9 15 70 9 0.5

4 2+1oa—2+ 4-20344— 210 9 4 12 9 22 7 1a 22 103 13 0.7

5 3+302+30 2011191230 210 19 15 9 15 7 5 1s 15 99 12 0.7

s 2+3oa—2+ 2—2+2uz+ 20- 9 15 12 9 s 9 7 19 95 11 0.6

7 30303-3- 2+l-102- 17D 15 15 12 12 5 3 4 5 76 10 0.5

9 9»2+202» 2-150”. 12+ 12 s 7 s s 4 2 3 19 s 0.3

9 2-3+2+2+ 2-202+1+ 170 5 1H 9 9 5 7 9 5 39 9 0.5

1“ 10101-2- 303+la1- 124 4 4 3 6 15 18 4 3 5" 7 0.4

11 100+1010 10101-2- 8- 4 2 4 4 4 4 3 6 31 4 0.1

12 1-101010 1+1+2~10 90 3 4 4 4 5 5 6 4 35 4 0.2

13 1-O+000+ 1-D+101+ 5- 3 2 0 2 3 2 4 5 21 3 0.0

14 2—o+o+o+ OHM—h 5+ 6 2 2 2 2 4 3 3 24 9 11.1

15 OOWNID 2+3-3-3+ 13- fl 2 2 4 9 12 12 18 55 7 0.4

15 2-101-1+ 202+1+2~ 120 S 4 3 5 7 9 5 6 45 5 0.3

17 201+1+2D 101+403- 16- 7 5 5 7 4 5 27 12 72 9 0.5

15 2030404» 6+3+2+3+ 280 7 15 27 22 94 18 9 18 210 23 1.2

19 3-202-1» 204-5+50 240 12 7 6 3 7 22 55 BO 193 24 1.2

20 707-9045 51.403044 39+ 132 111 so 27 4a 27 15 22 492 59 1.7

21 5-4’505O 303+3~30 30+ 39 22 43 4E 15 15 12 15 217 27 1.2

22 2.1+302- 2+1+2—:o 160 s 5 15 s 9 5 s 15 97 9 0.5

23 4o4+4+3o 4—2—1+2o 24+ 27 32 32 15 22 6 9 7 14s 19 1.0

24 4-203-2+ 201+Z-2- 17+ 22 7 12 9 7 5 6 S 74 9 0.5

25 2+2+2ozo 101094- 160 9 9 7 7 4 4 12 12 64 9 0.4

26 3+3-Z4‘2- 2+2+2020 19- 18 12 9 6 9 9 7 7 77 10 0.5

27 201+1+2- 30405-4- 22- 7 5 5 6 15 27 39 22 125 15 0.9

28 4-3-3044" 404-5+4- 30+ 22 12 15 32 27 22 56 22 203 26 1.2

29 9.2+9+4+ 3+20302+ 23+ 12 9 19 32 19 7 15 9 129 15 0.9

so 212202.29 2+303-3+ 190 7 7 s 7 9 15 12 19 a1 10 9.9

31 4-303-20 3+5-203+ 25» 22 15 12 7 18 39 7 18 133 17 0.9



TABLE4 - cununued

Kp Sum Sept. 1953 I ap Sum

4-2+3o4+ 3+32251+ 231 22 9 15 32 15 12 7 5 120

2111514» 1520303+ 13+ 7 4 3 2 4 7 15 15 50

322+2-3- 3-202+20 15+ 12 9 5 12 12 7 9 7 74

2-1+1+1o 1Vo+2_2+ 10+ 6 5 5 4 3 2 s 9 411

sommzo 2+3-203+ 17- 15 2 4 7 9 12 7 15 74

302—2425 251+1+3+ 17- 15 5 5 9 7 5 5 15 71

1n1o1+n+ 1-1o1+3- 9+ 4 4 5 2 3 4 5 12 39

2+4+3035 4+2+1o1- 210 9 32 15 15 32 a 4 3 119

3-4-1344 3+202—1+ 21+ 12 32 12 15 15 7 5 5 110

25203-25 2-251+3+ 170 7 7 12 7 s 7 5 15 59

3+3-2oa+ 34,503+ 25+ 15 12 7 15 12 27 45 15 160

4oa+452+ 202-2-2- 21, 27 15 27 e 7 5 5 6 105

2-1—loD+ 1-103-44- 12+ 5 3 4 2 3 4 12 32 58

4o5+7o7- 5+7-5.5+ 47c 27 55 132 111 9-1 111 57 55 554

4—4+4o4+ 54504+5+ 36» 22 32 27 32 39 45 32 58 255

3+5-4osr 5—4u5-5- 35- 18 39 27 39 39 27 317 39 267

5-4+5-5+ 4040503- 37» 39 32 57 94 27 27 45 12 345

342021130 3+4+2~30 23- 18 7 7 15 15 32 6 15 118

4-4o4+5- 5-4-3+2o 30+ 22 27 32 39 39 22 18 7 205

3+302+3- 3+30203— 22+ 15 15 9 12 15 15 7 12 106

3-4-2-2u 5+7os+4o 33. 12 22 6 7 56 132 94 27 355

4+8+5»54 4o5»7+9- 5o— 32 235 179 39 27 39 154 300 1006

9-8a4+4+ 3+3+302- 37- 300 2117 32 32 15 18 15 G 525

00202025 25304-65 21. D 7 7 7 7 15 22 59 145

7+6+5~50 4055453- 400 154 94 39 ~15 27 50 27 12 481

2+51453+ 4—5-3+4o 31» 9 55 27 15 22 39 15 27 216

4o3+2+3u 303054-55 31c 27 15 9 15 15 15 94 50 273

505-5-30 55505+4+ 390 50 67 39 15 45 45 55 32 355

3+3nao4- 3+3-4c4— 27— 15 15 15 22 18 12 27 22 149

o -u

doowN
gamma!

mmmwu
.nmhmo

wmeuv
uwumm

”Moe—7
cocoa
coco:

e-m-H.‘
H—m—H

a.—o-—.—

403‘3030 3-1+1o2- 19+ 27 12 15 15 12 5 4 5 95

Kp Sum Oct. 1953 I ap Sum Ap Cp

102»101- 1-u+1~1r 7- 4 5 4 3 3 2 3 3 25 4 .

annuo+0+ l+1+1~1n 50 D U 2 2 5 5 3 4 21 3

101+2715 1»1o1ol- 8+ 4 5 5 4 3 4 4 3 33 4

2-37202- 1+2-1»1- 12+ 5 12 7 5 5 5 3 3 45 5 .

1+2-1+3+ 2.1113014- 15- 5 5 5 15 5 4 15 5 54 5

2-3-0+0+ 0+1+1+1- 9- 5 12 2 2 2 5 5 3 37 5 .

1o2+1+2o 10302-59 17a -1 9 5 7 4 15 8 39 59 11 1

4741-3-30 20452-2- 23:; 22 32 12 15 7 27 5 6 127 16 .

102-2515 1-1o2o3- 12a 4 5 7 4 3 4 7 12 47 5 .

2+102+2o 201M152» 17- 9 4 9 7 7 5 27 6 74 5 .

1+2+475- 4+4»3-4+ 270 5 9 22 39 32 22 12 32 173

4+4u4o4- 5+5+5-4o 35+ 32 27 27 22 56 55 6'7 27 314

3-4+4-3- 344—4055 29+ 12 32 22 12 18 22 27 45 193

5-4+5—4+ 4+4+4u$~ 33+ 39 32 39 32 32 32 27 12 245

3+4»3030 302-304. 24+ 18 22 15 15 15 5 15 22 123

4o3+3+3- 3-4.3+1+ 24+ 27 18 15 12 12 22 18 5 132

2-3-2-15 0+1ou+1o 107 5 12 s 4 2 -1 2 4 40

1+2+1ol+ 2-1+1+1o 11+ 5 9 4 5 5 5 5 4 43

2-2+2-1— 1olola1+ 11- 6 9 5 3 4 4 4 5 41

2+3-1+3o 4-2+2n4o 21+ 9 12 5 15 22 9 7 27 105

204oz+3o 10100+0+ 140 7 27 9 15 4 4 2 2 7D

0+1oo+1- 1oloo+50 5~ 2 4 2 3 -1 4 2 0 21

noo+ooo+ 151-202+ 7- n 2 0 2 4 3 7 9 27

5+s+s+7+ 40404744' 41+ 55 9-1 94 154 27 27 22 32 505

5+3+3-2- 2-1+2+3. 21c 55 15 12 5 5 5 9 12 124

3+252-2+ 1+2—1o1+ 157 15 7 6 9 5 5 4 5 50

1510101- lufl+2an 7+ 4 4 4 3 4 2 7 2 3n

o+00501+ 0+3—4—3— [lo 2 D 0 5 2 12 22 12 55

3+3-2+2- 4070550 37— 15 12 5 6 27 132 179 207 595

8-5-4030 l+1+2010 250 179 39 27 15 5 5 7 4 251

1+1+203- 2—1+1+1- 12+ 5 5 7 12 5 5 5 3 48 mmmwws
154—ou-
mmnmm

wmmwh—
mummm
Amt-OH

ow—oaa
o—ooo
Oooaa
Dr-fi-b‘h'

00550
90529::



TABLE 4 1 concluded

Kp Sum Nov. 1963 I ap Sum Ap Cp

1 146—2420 203-2+Zo 17+ 5 12 9 7 7 12 9 7 69 8 0.5
2 202+3-3- 2+503+30 23+ 7 9 12 12 9 48 18 15 130 [E 0.9
3 3.1404030 zoo+2+4o 230 1a 27 27 15 7 2 9 27 132 15 0.9

4 1+2+2—2. 2—102+1+ 13+ 5 s e 5 s 4 9 5 50 s 0.3
5 fl+l—0+fl+ D+D+UUO+ 3» 2 3 2 2 2 2 0 2 15 2 0.0

a 2-l+2+Zo “3.3045 21» 6 5 9 7 1a 12 15 27 99 12 0.7

7 3+5A4750 455,555. 350 18 39 22 4B 27 39 80 39 312 35 114

a Ens-604+ 4+5—4+4a 39' 55 6'? so 32 52 39 32 27 365 4a 1.5

9 4+4-4+3+ 4+4+505c 34+ 32 22 32 15 32 32 43 48 264 33 1.3

10 504+3+4D 3+5-4-4CI 32+ 48 32 19 27 19 39 22 27 231 29 1.3

11 4-4-3530 2-2+4'3- 240 22 22 13 15 6 9 22 12 126 16 0.9

12 203-4-30 2-4-3+2+ 22+ 7 12 22 15 S 22 18 9 111 14 0.3

13 lol+l-1+ 1+20101+ 100 4 5 3 5 5 7 4 5 33 5 0.2

14 1+3+101- 1-UDQ+1+ 97 5 18 4 3 3 U 2 5 40 5 012

15 2+101+1- 100+O+0+ 7+ 9 ‘1 5 3 4 2 2 2 31 4 0.1

15 1+17100D U+U+0+10 50 5 3 4 U 2 2 2 4 22 3 0.0

17 0+0+103+ 4+5-402- ZU- 2 2 4 18 32 39 27 G 130 15 019

19 1D10001- 1-U+1+D+ 5+ 4 4 D 3 3 2 5 2 23 3 0.1

19 0D001-0+ 000+0+2- 3+ 0 0 3 2 0 2 2 B 15 2 0.0

20 2+300+D+ IQDDO'HJO 7+ 9 15 2 2 4 0 2 0 3‘1 4 0.1

21 DODOO+1- 1+D+1-0+ 4- U 0 2 3 5 2 3 2 17 2 0.0

22 noooo+1+ 1035:”. 11. n a 2 5 4 15 18 s 50 s 0.3

23 302+3-2+ 1+1-Z-1D 15D 15 3 12 9 5 3 6 4 63 9 0.4

24 10302+30 3+4-4050 25+ 4 15 9 15 1B 22 27 43 159 20 1.0

25 5—4oa+3- 3—2+1+o+ 21+ 39 27 1a 12 12 9 5 2 124 16 0.9

25 00002+1+ 1-000000 4+ 0 0 9 5 3 U 0 0 17 2 0.0

27 1191-2-1+ 1-0+101+ 7D 0 3 6 5 3 2 4 5 28 4 0.1

28 1+3+1+10 1+fl+l-UG 9+ 5 18 5 4 5 2 3 0 42 5 “.2

29 11220102“ 243v1+3+ 150 5 7 4 s 5 12 5 19 63 8 0.4

30 3-2-1+3+ 673-3020 22+ 12 6 5 15 67 12 15 7 142 18 1.0

Kp Sum Dec. 1953 ap Sum Ap Cp

1 1+1-101A 1-2+102+ 100 5 3 4 3 3 9 4 9 40 5 0.2

2 203-2+1+ 3+3+3-30 21- 7 12 9 5 13 18 12 15 96 12 0.7

3 4>4+6-4+ 5>404+5- 36- 22 32 57 32 39 27 32 39 290 36 1.4

4 3+4+403- 4>4-4-§0 30+ 19 32 27 12 22 22 22 49 203 25 1.2
5 5*403034‘ 4+4D5>4D 320 39 27 15 19 32 27 39 27 224 28 1.2

S 4-404-3- 4+4D4-4- 30- 22 27 22 12 32 27 22 22 186 23 1.1

7 3+303030 4-303-20 24- 15 15 15 15 22 15 12 7 119 1.5 0.5
8 3-4-3+3~ 3+303-20 23+ 12 22 19 12 18 15 12 7 116 14 {1.9

9 10203.30 ammo.) 14~ 4 7 12 15 12 7 2 o 59 7 0.4

1D UOOOO+UO UOOUOODO 0+ 0 0 2 fl 0 0 u 0 2 0 O. 0

11 Dal-000+ 1—0+0+D+ 3- 0 3 0 2 3 2 2 2 14 2 0.0

12 100+0+1- 0+Unl-3- 60 4 2 2 3 2 0 3 12 25 4 0.1

13 303+101+ 101-2-1+ 13+ 15 18 4 5 4 3 6 5 50 9 0.4

14 10192~l+ 3+4-3030 19+ 4 5 6 5 13 22 15 15 90 11. 0.6

15 202-2+24 2.2+2010 15+ 7 S 9 9 S 9 7 4 57 7 0.4

15 3-2-1—10 1+3-l4‘2» 130 12 6 3 4 5 12 5 5 53 7 0.3

17 2+OoloUn 0+1o1+1o 7o 9 n 4 u 2 4 5 4 24 4 0.1

1:; 14151.15 0+flaOol- 3+ 3 o 3 4 2 o o 3 15 2 n.11

19 00000000 1-2-1+4- 7+ 0 U U 0 3 5 5 22 36 4 0.2

20 3+39‘5-30 3+3-4u30 27+ 18 18 39 15 19 12 27 15 162 20 1.0

21 10149-2» Z+3+2-40 180 4 5 12 5 9 19 6 27 97 11 0.5

22 2-3-302+ 4~203+3- 21+ 5 12 15 9 22 7 19 12 101 1.3 0. 7

23 1+1+4—3+ ma+3+3+ 200 5 5 22 1a 2 1a 15 1a 1116 13 0.11

24 3+2-1-IH' 2030303- 17- 18 5 3 2 7 15 15 12 79 1D 0.5

25 0000103- 1-0*D+00 50 U U 4 12 3 2 2 D 23 3 0.1

26 0+201-10 1-1-1-2- 9- 2 7 3 4 3 3 3 B 31 4 0,1
27 1+1+2+o+ 2-1-1-o+ 9- 5 5 9 2 5 a a 2 35 4 0.2

29 2-2-3+2- 1+204-3‘f 19- 6 6 15 6 5 7 22 19 99 11 0.6

29 35252040 4»4-3+2+ 240 15 7 7 27 22 22 111 9 127 15 0.9

an 2+1+o+1- 20251-2- 110 9 5 z 3 7 7 a s 42 a 0.2

31 100+1-14 1—0+UO1+ 5O 4 Z 3 3 3 2 0 5 22 3 0.0
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TABLE 5 FREQUENCIES OF Kp INDICES, 1U63

Kp Jun. Feb. Mch. Apr. May June July Aug. Sep. Oct. Nov. Dec.

00
33 23 311 12 7 11 2 2 1 7 211 21

1. 311 311 31 13 21 13 1s 11 5 10 31 21

. 23 21; 3s. 25 211 1~1
‘

12 G 15 1s 20

In 311 21 23 33 211 25 23 11 3-1 13 17

+ 11 23 111 20 13 23 17 111 23 2e 13

2 12 13 311 21 21 2.1 25 15 25 111 17

21) 111 111 13 24 21 22 27 21 1.1 111 15

2 16 13 1.1 13 111 32 21, 12 13 17 12

. 17 11 .1 15 23 20 23 2o 13 13 19

30 3 u 5 11 111 15 2.1 20 13 11 17

‘ 11 1s 3 14 1'1 111 17 2.1 11 1'1 22

. 3 7 3 11 211 5 14 H 9 12 u 7

1o 13 3 7 <1 9 s 9 9 19 11 11 10

+ 7 5 1, 5 1 3 6 5 15 111 3 s

2 : 2 3 1 3 3 2 3 11 5 "1 s

50 4 ‘1 2 . 2 2 :1 3 u 1 E 1

+ 5 1 1 1 1 4 2 s 1 1 .

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

(>0 1 2 4 2

+ 1 1 1 5

, 1 2 .

711 1 2 1

,1 2 1

.
1 2

110 1 1

+ 1

. 2

90

2.13 224 213 2.111 2113 240 2.13 213 2111 243 210 243

TABLE 5 MONTHLY AVERAGES 01-" An (111m 2 gammas) and Cp, 13113

Jan. Feb. 11:11. Apr. May June July Aug. Sep Oct. Nov. Dec. Year

;\p 11 3 3 10 11 11 12 13 28 15 12 11 13

Cp 0.47 0.37 0.33 0.49 0.55 0.53 0.59 0.65 1.00 0.52 0.55 0,30 0.56



TABLE 7 LIST OF MAGNETIC STORMS, 1963

Gives consecmive sequences of LIu‘ee-houremtervals 113151111115 E 01 me

Greenwich day) 111 which at least on Kp reached or surpassed 7+, and

no Kp was smaller than 5-,

5.1:. Duration Number or Exgmhs wim

Kr‘Begmning d GMT Eighth; 70 7+ 3‘ 51) 11+ 9— 90

Sep 22 E 2

pl ”'13
3 1 1 .

Sep 22 E 1: 5 1 1 2

Sep 24 E a 5 1

0a 211 E 1 4 1 .

BC!
29 E E 29 13.35! 5 2 I

TABLE 3 VERY QUIET INTERVALS. I863

Kp not exceedmg 1+ for at least 11 intervals (=unc day) 1n succession

First ........... 1am Duranon Firs! ......... 135: Dux‘umm

Eighlh Eigmhs E1g1nh E1gm11s

Jan 01 E '1 03 E H 18 Apr 29 E 3 EU E 3 9

Jan 05 1'14 06 E B 13 IVIay 15 E 2 17 E 3 10

Jan 07 E 8 II E -I 29 May 20 E I 21 E 6 11

Jan 2:. E a 29 E s :11 May 21 E 11 24 E a 25

Feb 02 E I 04 E 6 22 Jun 04 E «I 06 E 5 18

Feb 115 E G 117 E 7 15 Jun 22 E a 2-1 E 3 11

Feb 03 E 1 09 1: s 14 .1111 111 E 4 0-1 E 2 23

Feb I7 E 5 20 E 2 22 Jul 13 E 2 H E MI II

Feb 23 E 7 2-1 E 3 10 1111 14 E 7 15 E 7 9

Feb 25 E 3 26 E 2 8 Jul 28 E 5 29 E 7 11

Feb 26 E 7 28 E I II Aug IO E '1' II E 7 9

.\\ICh 04 E I [)5 E I I7 Aug 12 E H 13 E B .‘1

Menu E 2 15 E1 11 Aug 111 E 2 15 E 4 11

Mch15 E 3 I7 E G 20 Oct 01 E 3 03 E 2 IE

Mch 21 E 4 22 E 11 13 on 21 E 5 2: E 11 18

MchZS E 2 25 E a 13 0a 26 E 7 27 E a a

Mch 26 E 11 23 E 3 12 Nov 05 E 1 05 E 11 11

LICII 29 E 6 31 E 7 18 I\:)V 15 E 2 17 E 3 18

Apr 01 E s 02 E 5 11 Nov 11; E 1 19 E 7 15

Apr 03 E 2 04 E I 5 Nov 20 E 3 22 E ‘3 19

Apr 05] E B 11 E 3 12 Dec 09 E 7 12 E '1' 25

Apr 23 E 4 25 E1 14 Deg 17 E 2 151 E 5 211

Apr 27 E a 29 E 1 10 Dec 31 E 1 m 111 E 2 m

For previous pubhcauons 111 11171112 or IAGA Euueuns

see Table of References p.100
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REFERENCES TO TABLES AND DIAGRAMS FOR K17, Ap and C11

Kp—Indmes Kp-magmms Frequencies Stormy Qu1et

Year Tables of Kp Intervals Intervals

131111. No1 pp. 131111.119. [1121 Bull. No, p. Bull. No. p. Bu11.No1p,

1932 121 222-227 121 259-259 12 1 252 12 1 255 121 255

1933 12 1 229-233 121 260-261 121 252 12 1 255 121 256

193-1 12 1 234-239 121 262-253 12 1 259 12 1 255 121 256

1935 121 240-245 121 264-255 12 1 253 121 255 12 1 257

1936 12 1 246.251 121 266-267 12 1 254 12 1 255 12 1 257

1937 12 g 97.99 12 g 113-114 12 g 112 12 g 111 12 k 154

1939 12 g 99.100 12 g 114-116 12 g 112 12 g 111 12 k 154

1939 12 g 101-102 12 g 116.117 12 g 112 12 g 111 12 k 154

19-10 12 c 1011-105 12 (2 114.115 12 c 131 12 c 135 12 k 154

19-11 12 c 100-107 12 c 115-117 12 c 131 12 c 135 12 k 155

1942 12 c 109-109 12 c 119-119 12 c 131 12 c 135 12 k 155

19-13 12 c 110-111 12 1: 120-121 12 c 132 12 c 135 12 k 155

1944 12 c 112-113 12 c 122-123 12 c 132 12 c 135 12 k 155

1945 121 106-107 12 I: 124-125 12 c 132 12 c 135 12 k 156

19-16 12 1 109-109 12 c 120-127 12 c 132 12 c 135 12 k 150

19-17 12 1 110.111 121 102-103 12 c 133 12 c 139 12 k 156

19-19 12 1 112.113 121 104-105 12 c 133 12 c 136 12 c 137

1949 12 c 102-103 12 c 129-129 12 c 139 12 c 136 12 z: 137

1950 12 e 104-105 12 9 106-107 12 c 133 12 c 136 12 1 105

1951 12 1 96-97 12 1 99-99 121 93 12 [ 105 12 1 195

1952 12 g 1113-109 12 g 119-119 12 g 112 12 g 111 12 g 110

1953 12 11 90-95 1211 99-99 1211 96 12 11 97 12 11 97

195-1 121 79-93 12 1 114-115 121 114 121 97 121 97

1955 12] 114-119 121 122-123 12 j 120 12 3 121 12 j 121

1956 12 k 147.152 12 k 159-159 12 k 153 12 k 153 12 k 156

1957 121 210.215 121 219-219 121 216 121 217 12 1 217

1959 12 111 102.107 12 ,11 110-111 12 m 109 12 m 109 12 m 109

1959 12 11 92.97 12 11 100-101 12 11 99 12 n 99 12 n 99

1960 12 a 90.95 12 0 99-99 12 o 96 12 o 97 12 o 97

1901 12 p 90-191 12 p 104-105 12 p 102 12 p 103 12 p 103

1902 12 q 911 5 12 11 113.99 12 q 96 12 q 97 12 q 97

1993 12 r 5111.115 12 1~ 119-9 12 1 90 12 r 97 12 1- 97

Ap A17 Cp Cp

Year Da1ly 9511155 1110111111): and Daily Values Momhly and

511111151 means annual means

131111.315. pp. BuLLNo. p. 111111.195. pp. 131111.190. p.

12 1 222-227 12 1 254 12 1 222-227 12 1 254

121 229.233 121 254 12 1 229.233 12 1 254

12 1 234.239 121 254 12 1 234-239 121 254

12 1 240.245 12 1 254 12 1 240-245 12 1 254

12 1 245-251 12 1 254 12 1 245-251 12 1 254

12 g 199 12 g 110 12 1 95 12 1 99

12 g 109 12 g 110 121 95 12 i 99

12 g 1119 12 g 119 12 1 95 121 96

12 r 91 12 1 97 12 a 113 12 e 120

12 r 92 12 r 97 12 e 113.114 12 e 120

12 1 92 12 1 97 12 e 114 12 e 120

121 93 12 r 97 12 e 115 12 e 120

12 r 93 12 r 97 12 a 115-116 12 e 120

‘ 12 r 94 12 1 97 12 e 110 12 e 120

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

121 95 12 r 97 12 e 117-119 12 e 120

121 95 121 97 12a 119 12 e 120

12 f 96 12 1 97 12 e 119 12 e 120

12 r 96 12 r 97 12 e 119 12 e 129

12 1 97 12 1 97 121 90 121 96

12 g 103-109 12 g 110 12 g 103-100 121 90

12 11 90-95 12 11 96 12 h 39-35 12 1 116

121 79-93 121 94 12 1 79-93 12 i 96

121' 114.119 121 120 121 114-119 121' 120

12 k 147-152 12 k 153 12 k 147-152 12 k 153

121 210-215 121 219 12 1 210-215 12 1 219

12 111 102-107 12 m 109 12 m 102.107 12 m 109

12 11 92-97 12 n 99 12 11 92-97 12 n 99

12 0 90-95 12 o 99 12 a 90-95 12 o 96

12 p 911-101 12 p 102 12 p 96-191 12 p 102

12 q 90-95 12 q 911 12 I; 90-95 12 q 99

12 r 00.9; 12 1‘ 95 12 1 99-95 12 r

9L

All 1501es 5.19 dmgrams of me

are pruned 1n 114G
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