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1.1. Introduction}

The lAGA-Eulletin N' 32 series is a yearly compilation of magnetic indices and

other geomagnetic data, based on the reports of a great number of magnetic observatories

The series is the continuation of the former IAGA-Eulletin N'lZ and is prepared for

publication by the International Service of Geomagnetic indicas (ISGI). The (56!, formerly

called Permanent Service or "C— and K-ccnter", operates under the supervision of iAGA-

Division V 1 observatories, instruments, Surveys and Analysis. Since 1954 it forms part of

the Federation of Astronomical and Geophysical Data Analysis Centers. Its present address

is : ISGI, Institut de Physique du Globe de Paris, Tour 14, 4 Place Jussieu, 75252 PARIS

CEDEX 05, France.

As for 1981 the elaborated data were provided by the following Institutes, under

the responsibility of the adjoining collaborators :

Institut fur Geaphysik, Gdttingen (M. sIEaER’r) :

KP, an, AP, Cp, 9- and D-days.

Institut de Physique du Globe, Paris (M. HENVIELLE) :

aa, c- and K- days, an, Kn, An, as, Ks, As and am, Km, Am.

Nasa-Goddard Space Flight Center, Greenbelt (H. SUGIURA)

Dst.

Data Analysis Center for Geomagnetism and Spacemagnetism, Kyoto (M. SUGIURA) :

AL, AU, Na.

Observatorio dei Ebro, Roquctas (3.0. CARDUs)

Rapid variations.

The work began in 1905 with the collection and publication of the daily

character figure C and the international character figure Ci, together with lists of

selected quiet and disturbed days. In i938, this work was extended backwards to 1890.

The three-hourly K-index (scale 0-9) was introduced by Bartels in l938. From the

K—figures of 12 selected stations, planetary indices Kp were derived. Both K and Kp were

officially adopted by the IAGA in 1951 and the series of Kp was extended backwards to 1932

during the subsequent period. The K-figurcs of the selected stations for these early years

were published in IAGA-Bulletins N‘lZg and N'lZl. In addition to Kp, the corresponding

range figures ap and related daily indices Ap and CF have been regularly published in the

IAGA-Bulletins N'll.

In accordance with recommendations of the IAGA-Asscmbiies in Madrid (1969) and

Moscow (1971), the publication in the [AGA-Bulletins of C— and K-indices of individual

observatories ended with the 1969 data, whereas planetary indiccs (Dst, an, Kn, An, as,

Ks, As, am, Km, Am) and a survey of magnetic storms were included since 1970. This change

marked the end of the series IAGA-Eullctin N'lZ and the beginning of the new series IAGA



Bulletin N'JZ. The publication of the Ci, Kp, an, Ap indices, and of the international

quiet and disturbed days 9- and D-days, continued in the new series. According to a

recommendation of the lAGA-Asscmhly in Grenoble (1975) a new index aa 15 published instead

of Cl since 1976 and the C-figures are no longer compiled.

A short recall of the definitions of the published indices is given in the

section 1.3 below (pages 11-16). For more details one Can refer to the following two

general reports

M. sicbcrt. in “Handbuch dcr Physik", vol 431:, 205-275, Springer Verlag,

1971, for the description of several indiccs ;

. p. N. Hayaud, Derivation, meaning and use of geomagnetic indices,

Geophysical Monograph 22, Am. cccph. Union, Washington D.C., 1930, for an up to date

complete review of the present IAGA indices.

Indications concerning their availability are given below, together with some more

references.

- The ndices of individual observatories are available on magnetic tape for

the years 1969 through 1974, at the World Data Center A (W.D.C.-A, Table 1). Besides,

tables of local K-indices can be found in the bulletins or yearbooks of many

observatories. The results or an extensive study on the K index by P.N. Mayaud are given

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

Bulletin “'21, 1967.

- The aa-indices form a series of indices beginning in the year 1868. A full

description can be found in the IAGA-Bulletin N'JJ, which contains tables and graphs of

aa for the years 1868-1967. Values for the years 1968-1975 are published in IAGA Bulletin

N'39 7 this index is regularly published in IAGA-Eulletin N'JZ since 1976. The whole serie

is available on magnetic tapes at World Data Center A (Table l). and in France through

CRPE-CNRS [Table 2). They also regularly appear in Geomagnetic and Solar Data monthly

tables edited by H. Coffey in Journal of Geophysical Research and in Solar Geophysical

Data Publications (Table 2). They can be sent on request by 1561 , by mail before the end

of the next month, or by telcx within 1 week (Table l).

- The meaning of C Ci K and K2 is explained in textbooks, (e.g. Landolt-

barnstein, zahlenwcrte und Funktionen, Band 3., 731—744, Springer verlag, 1952), in

Terrestrial Magnetism and Atmospheric Electricity (51, 411, 1915 ; 5;, 309, 1941] and in

IAGA Bulletin N°12i. Tables and diagrams of these planetary indices for the whole period

1932-1961 are printed in IAGA-Bulletin N'lE. Kp, Ap, Cp are published in the IAGA-Bulletin

NHL and also in the Geomagnetic and solar Data monthly tables, edited by H. Coffey in

Journal of Geophysical Research and in solar Geophysical Data Publications (Table 2). They

are sent on request before the end of the next month by the Institut fur Geophysik,

Gfittinqen (Table 2). They are available on magnetic tape at the world Data Centers

(Table 1).



~ The three hourly indiccs an Kn and as Ks for the Northern and Southern

hemispheres and the mondidl indicos am Km are described by P.N. Mdyaud in "Indiccs Kn,

Ks ot Km, 1964-1967" (Editions du CNRS, Paris 1968), The indices for the years l959-l963

are published in the [ASA-Bulletin N' 39, and for 1964-1967 in the above quoted

publication. They are published in the IAGA-Bulletin u°32 from 1968 onwards, and also

appear in Geomagnetic and Solar Data monthly tables edited by H. Coffey, Journal of

Geophysical Research and in Solar Geophysical Data Publications (Table 2]. They are

available on magnetic tape at world Data Centers (Table i) and in France through CRPE-CNRS

(Table 2). They can be sent on request by mail from lsGl within 6 weeks after the end of

the month (Table i).

- The eguatorial Dstrindcx for ring current intensity is published in the IAGA-

Bulletin “'32 from 1970 onwards. Hourly values of Dst for the years 1957-l970 based on the

data oi three stations, have been published by M. Sugiura and D.J. Pores in the report X-

645‘71-273 of the Goddard Space Flight Center. This report supersedes earlier Dst

publications by Sugiura and co-workers. Recently, those Dst values have been recomputed,

using the data of four stations. Hourly Dst-values for the IGY, based on the data of eight

stations, are given in the Annals of the IGY, Vol. 35. The same volume contains three-

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

The hourly Values from l957 onwards are available on magnetic tape at the World Data

Centers (Table 1).

- he auroral elactrojet index it was originally introduced by Davis and Sugiura

in 1966 (J. Geophy. Res., 11, 785). it was first derived at the Geophysical Institute of

the University of Alaska, and hourly Values were published for the years 1957 to 1964 in

the University of Alaska Reports prepared by T.N. Davis, v.5. wang and c. Echols and

published in 1967 and 1968. The data for 1955 were prepared by NASA ; from 1966 to 1576,

they were prepared by w.o.c.-i. Values from 1978 onwards are computed by the Data Analysis

Center for Geomagnetism and Spacemagnetism of Kyoto University and published in the data

books of this institution. They are available on magnetic tape at the world Data Centers

(Table l). Hourly mean values are published in Inch-Bulletin N°32 since 1981

— Data on rapid variation are collected and prepared for publication at the

observatorio del Ebro (Table 2), according to decisions made at the IAGA-Asscmblies in

Madrid [1969), and in Grenoble (1975). They are given less extensively than in the former

IAGA-Bullctins. Provisional lists are available on request at 1561 within 6 weeks after

the end of the month (Table 2).

Table 1 and Table 2 (next page] givc present address of the ISGI, of the world

Data Centers, and of the National Institutes and Data centers related to this bulletinr



ISGI

WDC-A

WDC-E

NBC-C

H. MENVIELLE

M. SIEBERT

J.O. CARDUS

M. SUGIURA

. For access to CRPE

Christine GUERIN

TABLE 1

1561 and World Data Centers

International service of Geomagnetic Indices

Tour 14

Institut do Physique du Globe de Paris

4, Place Jussieu

75252 PARIS CEDEK 05. France

Telephone 31 1 4] 36 25 25 ext. 4935

Telex 202 ale vonsxsn

Tciefax 33 1 43 26 40 29

world Data Center—A for solar-Terrestrial Physics
NoAA cede E/GCZ
125 Broadway
BOULDER, Colorado 80303, USA

Telephone 1 303 497 6324

Telex 592811 NOAA HASC BDR

Teiefax 1 303 497 6513

World Data center-B

soviet Geophyslcal committee

Academy of Sciences of the USSR

Hoiodezhnaya 3

noscow 117296, USSR

Telephone 7 095 130 05 46

7 095 225 67 as

Telex 411473 soc su

World Data center-c for Geomagnetism
Data Analysis Center for Geomagnetism and Spaeemagnotism
Faculty of Science, Kyoto university
KYOTO 606, Japan

Telephone al 75 751 211i ext. 3939

Telex 5422 693 LIB KYO J

Tclefax 81 75 722 7834

TABLE 2

National Institutes or Data Centers

Institut de Physique du Globe de Paris

Tour 14

A, place Jussieu

75252 PARIS CEDEK 05, France.

Geophysical Institute, Gottinqon University

Institut fur geophysik der Universitat Gottinqen
posttaeh 2341

herzberoer Landstrasse 180

9-3400 GOTTINGEN, Federal Republic of Germany.

Observatorlo del Ebro

TARRAGONA Roquetas, Espana.

working Group on world Data Centers

National Committee an Solar-Terrestrial Physics
Sclence Council of Japan

Geophysical Institute

Faculty of Science, Kyoto University
more 606, Japan.

available data, one have to contact :

CRPE-CNRS

a, avenue de Neptune
94107 SAINT HAUn CEDEX, France.

Telephone )3 l 45 as l2 6]

Telex 680 327 CNET on:

Tcicfax 33 l 48 89 44 33

. Solar Geophysical Data monthly publications are issued by

NOAA National Geophysical Data Center

NORA, HESDIS EIGC4

:25, Broadway
BOULDER, Colorado 8010], U.S.A.



1.2. List of Observatories :

A list of the magnetic observatories at which Continuous recordings have been

made during at least five consecutive years is given page 23-32. In this table. the

observatories are listed according to the alphabetic order and one has indicated for each

station, from left to right :

- its name and three-letter IAGA international code i

- the geographic and geomagnetic coordinates, and altitude ;

- the K=9 lower limit, given only for the stations which belong to Kp, am or aa

networks (see section 1.3 for the description of these networks in l981) i

. the opening and closing years

Note that temporary stations do not appear ln this table, as for instance those

uperatinq during the International Polar and Geophysical years, but they can be found in

the more extensive list published in IAGA Bulletin n° 20 (1965).

The Values of the parameters given in the table has been obtained from the

following publications :

- C.R. BOCK and R.W. SCHUHANN : Katalog do: Jahres mittel der Magnetischen Eiemente

der Observatorien und der Stationen an deinen einc Zeitlang erdmagnetische

Becbachtungen Stattfanden, Geophysikalischcs Institut Postdam Abhandlungen n' 8,

Pastdam, 194a ;

- Annual mean values of Geomagnetic elements, Geomagnetic Bulletin n- lo, Institut of

cauloglcal Sciences, Edinburgh, 1981 ;

- Yearbooks of individual observatories
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1.3. IAGA Indices:

1.3.1 aa indices

The aa indices are derived using data from two nearly antipodal observatories,

where magnetograms were available since 1868. For each three hour interval, x indices are

measured at the two stations and converted back into amplitude ; an individual aa index

is the average of the northern and southern values, weighted to account for the small

difference in latitude of the two stations, or for the slight changes in the very place of

the observatory. The observatories and weighting coefficients used to derive aa are the

followings :

Northern Hemisphere Southern He Ehere

1868-1925 Greenwich 1.007 1868-1919 Melbourne 0.967

1926-1956 Abinger 0.514 1920-1979 Tnolangui 1.033

1957- ... Hartland 1.059 1980- ... Canberra 1.084

Half-daily and daily mean values give an estimate of the activity level very

close to the corresponding values derived from am-indices. aa is in nanotesla (nT) and it

represents the activity level at an invariant magnetic latitude of about 50'. The

following Values are given p 30 - 39 :

N = daily values for the Northern observatory (Greenwich day)

s = same for the Southern observatory

am, pm
= half-daily values of aa—indices for the half Greenwich day : before, and

after noon.

For each month, the average value of daily N, S and aa, are given at the bottom of the

tables.

The five international quietest days of the month (See section 4) are indicated

by the letter Q. Letters C and K refer to the classification of the quiet 24 and 48 hour

intervals as obtained from as : C = really quiet, K = quiet, but with one or a few

slightly disturbed three-hourly intervals (see section 4). The letter on the left column

refers to the 24 hour Greenwich day, the right one to a period of 48 hours centered on the

Greenwich noon.

A graph of 12-hour running mean values of aa indices is drawn page 37 for the

whole year. Monthly and yearly mean values of aa for the years from 1868 onwards are

listed page 40-41. A graph of 12-month running mean Values of as is drawn page 42,

covering the full period when as has been calculated so far, Le. 1868-1981. In this

graph, the point plotted at the abscissa of a given year corresponds to the average of aa

from January to December of that year (unit : nT).



1.3.2. am indices

am, an and as indices are derived from K indicas scaled at observatories located

in the subauroral zones of the Northern and Southern hemispheres (Figure 1). The stations

are arranged in groups (51 to GS), each group representing a longitude sector in one of

the hemisphere, namely :

Nurthcrn Hemisphere Southern Hemisphere

Observatory Geomag. Lat. observatory Geomaq. Lat.

(31 Maqadan MGD 53l8“ GG Eyrewell EYR 50.2‘

Petropavlosk PET 46.4' Lauder LAU

Nemabetsu HHS 37.4‘

GZ Podkammenkaya PDD 57.2" G7 Toolangui T00 48.0'

Sverdlovsk SVD 52.2u Canberra CAN 45.2"

Gnangara GNA 44.1'

G] witteveen WIT 50.2” GB Kerguelen PAP 58.8'

Hartland HAD 50.0' Ctozct CZT 52.4'

Niemegk NGK 48.3' Hormanus HER 41.l'

G4 Ottawa O'i'i‘ 58.9' 69 Argentine Islands AIR 45.7'

Frederiksburq FRD 51.8' Trelew TRW 27.8'

GS Victoria VIC 53.9'

Tucson TUC 39,7'

For a given three-hour interval, the K values measured at the observatories of

one group are averaged and converted back to amplitude. These amplitudes are weighted for

balancing the differences in longitude width of the sectors, and the hemispheric averages

of these weighted amplitudes give rise to the three-hour an and a5 indicts respectively ;

am is equal to (an + asl/Z. Am, An and As are the mean daily values of am, an and as. They

are all expressed in nanoteslas. For the sake of tradition and convenience, Km, Kn and K5

equivalent values are also made available by means of conversion table ; they are as

usually expressed by Values from Do to 90, and, {or JKm, JKn, 1K5, by Values from 0 to 27l

Monthly tables of an, and as are given pages 46 to 57 each line corresponding to

a Greenwich UT day. Following values are displayed from left to right :

JKn (3K5) values for the B three-hour intervals ;

- an (05) Values for the B three-hour intervals represent, by a code using one digit

from O to 9, the variance of the sector values of K in Northern (Southern)

hemisphere calculated for each given thruevhour interval ;

-

an (as) values for the 8 threc»hour intervals ;

- An (As) daily mean value.

At the end of each table, one can find the monthly mean value.

712—



Monthly tables of Am [pages 58 ta 6]) are displayed in a similar way :

le values Ear the a threevhcur intervals ;

daily sum EKm ;

-

am vaiues for the 8 three-hour intervals ;

Am, daily mean value ;

- AmZ, mean value of am over a 43 hours period centered at the middle of the

Greenwich day.

Km Values are displayed as "musical diagram" according to Eartcls solar rotations

(page 45] ; monthly and yearly mean values of m from 1959 onwards are given page 64,

l.1.3. Kp indices

The planetary three-haur-range index K1) is the mean standardized K-index from 13

observatories between 44' and 50' northern or southern geomagnetic latitude (Figure 2).

The scale is 00 to 90, expressed in thirds of a unit, 2.9. 5- is 4 2/3, 50 is 5, 5+ is

5 1/3. This planetary index is designed to measure solar particle radiation by its

magnetic effects. several other indices are derived from Kp, namely the three-hour index

ap (the equivaienr range) and the daily indices Ap as well as Clp and (:9 {ram the daily

sum of ap.

The Kp-stations are :

Northern Hemisghare Southern Hemisghere

Observatory Geomag. Lat. Observatory Geomag. Lat.

Meanaok MEA 62.5' Eyrewell EYR 50.2‘

Sitka SIT 50.0' Canberra CM 45.2“

Lerwick LEE 58.9'

Ottawa 011‘ 53 . 7'

Eskdalemuir ESK 54.3'

Erorfeide BJE 52.7‘

Fredericksburg FRD 51.8'

wings t W5 50 . 9
‘

Wittcveen WIT 50.2'

Hartland HAD 50.0'

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

Kp = 00 0+ 1- 10 1+ 2- 20 2+ 3- 30 3* 4- 40 4+

ap
= o 2 3 4 5 6 7 9 12 15 13 22 27 :2

K1):



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

the conditions at a standard station, which is a station having the lower limit of 500 n’l‘

for K = B. At such a station the average range in n’l‘ of the most disturbed of the three

{orce components in a three-hour interval can be taken as 2.ap (for instance, for Kp = 1+,

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

headed Ap gives the daily average for the eight values ap per day. Therefore, Ap may be

called the "equivalent daily amplitude Ap", expressed in the unit 2 NJ: for a standard

station.

Observatories wishing to compute, from their own K-indlces, a local equivalent

amplitude ak, may proceed as follows :

K = D l 2 3 4 5 6 7 8 9

ak = 0 3 7 15 27 48 80 140 240 400

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

meaning of an index. If it is desired to convert the index ak into an equivalent amplitude

in the unit nT, the conversion factor is obtained from the lower limit for K = 9 valid at

the station by dividing the limit by 250. For instance, at Sudankyl'a'l, where the lower

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

is 90 nT, or, in other words the index ak for sodankyl'a' expresses equivalent amplitudes in

the unit 6 nT. similary, Ak is the daily average of the ak. Use of the daily Ap

(planetary) or Ak (local value) is recommended in preference tn the sum of the indices Kp

or K.

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

Bulletin lZe, p. lll. It should be noted that Cp, introduced for a Standardisation of the

international character-figures Ci, has not been approved by the Association. Instead, Ap

was preferred. For a rough conversion of Ci-figures (prior to 1932) into AD, the following

table (derived from Bulletin lZe, p. 111, Table 2) may be used :

10.Ci = 0 l 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 IE 19 20

hp = 2 4 5 6 8 9 11 12 14 15 19 22 26 31 37 44 52 63 80 110 160

Monthly tables of Kp and derived indices are given pages 68 - 73. Kp values are

displayed as l'musical diagrams" according to Bartels solar rotation page 67. The

frequencies of Kp indices is given by month page 74. Monthly and yearly mean Values of hp

from 1932 onwards are given page 7&

1.1.4. Dst index

The equatorial Dst-indcx for the intensity of the ring current is the deviation of

the horizontal component H from its quiet time value, averaged over a four low latitude

stations given in the following table.

4,14 _



observatary Symbol Dipole Latl Dipole Long.

Honolulu HON 21l0°N 266.4“

San Juan SJG 29.9°N 3.2°

Hermanus HER 31.3’5 80.]°

Kakioka KAK , 26.0”N 206.0“

The exact definition of Dst is given in earlier data publications (see

references page 7). Monthly tables of hourly Dst-values are given pages 82 to 93, followed

by a table of daily mean values (page 94). The graph of hourly values for the whole year

is given page 79-51 ; the table of monthly and yearly mean values from 1959 onwards is

given page 95.

1.3.5. AE index

The AE indices are derived from geomagnetic variations in the horizontal

component observed at selected observatories along the auroral zone in the northern

hemisphere (Figure 1, Table 3). These Variations are measured from a base line determined

for each of the observatories. For each given time (UT), at one minute intervals the AU

and AL indices are respectively defined as the maximum and minimum values among the one

minute values of the variations from all the AE observatories at this UT. The M: index is

defined by AU-AL, A0 is (AU+AL)/Z. For the sake of simplicity the term "AE (Auroral

Eleotrojet) indices" is generally used to mean all the AE-associated indices, i.e. AU,

AL, AE and A0. In a superposed plot of one minute Values of H from all the AE

observatories with a common time axis the AU and AL indices represent the upper and lower

envelopes of the plotted points, respectively, and the M: Value gives the separation of

these envelopes. The AU and AL indices are intended to represent a measure of the maximum

current density of the eastward and westward auroral electrojets, respectively. The as

index represents a measure of global auroral electrojet activity.

one minute Values of the AE indices (AU, AL, AE and A0) are calculated at the

Data Analysis Center for Gecmagnetism and Spacemagnetism, (same address as wnc-c, Table l)

and more detailed plats and tables are given in the Data Book series of the world Data

center c2 for Geomagnetism. One minute Values of these indices are available on magnetic

tape at the World Data Center—A for Solar Terrestrial Physics in Boulder, Colorado and at

the World Data Center CZ for Geomagnetism in Kyoto (See Table 1, above).

Tables of hourly averages of AU, AL and A5 are given page 100 to 123. The hourly

averages of hu, AL and AE are computed from the and minute values of the respective

indlces, therefore they may not necessarily satisfy the relationship AU - AL = AK exactly.

Similarly the daily mean indices are averages of the one minute values for the whole day

and are not the daily means of the hourly averages. Monthly and yearly mean values from

1957 onwards are given page 124.

_15_
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List of AE observatories

Observatory Symbol Geographic Geomagnetic

Lat. (°N) Long. ('3) Lat. ('N) Long. ('5)

Abiska ASK 68.36 18.82 66.04 115.08

Dixon Island DIK 73.55 80.57 63.02 161.57

Cape ChelyuskLn CCS 77.72 104.28 66.26 176.46

Tixie nay TIK 71.58 129.00 60.44 191.41

Cape Wellcn CNE 66.17 190.17 61.75 237.10

Barrow BRW 71.30 203.2 68.54 241.15

C011ege CHO 54.87 212.17 64.6] 256.52

Yellowkniie YKC 62.40 245.50 69.00 292.80

Fort Churchill FCC 58.80 265.90 68.70 322.77

Great whale River GHC 55.27 282.22 66.58 347.36

Narssarssuaq NAQ 61.20 314.16 71.21 36.79

Leirvogur LRV 64.10 33E.30 70.22 71.04

mnl

.an

D1str1but10n of AE(‘2) sLat1ons

Figure 3



1.4. Classmcation of days :

The international five quietest days and the selection of the 24-hour and 45—

hour intervals which are really quiet or very quiet are listed month by month page 127 to

129. The extensive list of international quietest and more disturbed days and a list of

magnetic storms are given page l30. These classifications are made according to the

following.

1.4.1. Classification deduced from Kp indices

The selection of the quietest and most disturbed days is made on the basis of

three criteria :
- (a) the sum of the eight values of Kp ;

- (b) the sum of the squares of these values ;

- (c) the greatest of the eight values of Kp.

According to each of these criteria, a relative "order number" is assigned to each day of

a month, the three order numbers are averaged and the days with the lowest and the highest

mean order numbers are selected as the five quietest, the ten quietest and the five most

disturbed days (Table page 130, with a list of magnetic storms).

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

of the character of the selected days with respect to the other days of the same month. As

the general disturbance level may be quite different for different years and also for

different months of the same year, the selected quietest days of a month may sometimes be

rather disturbed or vice versa. In order to indicate such a situation, selected days which

do not satisfy certain absolute criteria are marked as follows :

-‘a selected "quiet day" is considered "not really quiet" and is marked by the letter

A if (or that day : Ap > 6, or marked by the letter K if hp 5 6, with one Kp Value

greater than 3 or two Kp values greater than 2+ ;

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

asterisk if Ap < 20. (see P.N. Mayaud, Ann. Géophysique (26), 901, 1969).

1.4.2 Classification deduced from aa lndices

The selection of the quiet 24-hour intervals is made firstly on the basis of the

mean value of aa which must be lower than the fixed value : l3 nT. Then, each individual

aa value of the day is represented by a weight 9, namely .

p a l 2 4 5

aa :17 l7<aaszl 21<aasza 28<aa532 >32

A day with a mean value or as s lJnT and for which :p is higher than, or equal to 4 is a

quiet K-day ; if HP is lower than 4, the day is a really quiet C-day.

The same rules are applied to select the 48-hour quiet or really quiet

intervals, with the same limit for the aa mean Value [13 n1) and a limit for Ep equal to

6. One has to note that in these intervals every local day (0 h to 24 h in local time) is

really quiet. at any longitude. For further details, see P.N. Mayaud, Derivation, Meaning

and Use of Geomagnetic lndices, Geophysical Monograph 22, AGU, washington lsao.
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1.5. Rapid variations :

l . S . 1 . STORM SUDDEN CDWIENCEHENTS (ssC)

Sudden commencements followed by a magnetic storm or by an incrtaso in activity

lasting at least one hour are listed according to the data reported monthly by the

observatories mentioned in the heading of the list given page 13]. The final

identification of the storm sudden commencements (sscl in made from copies of records

supplied to the Service of Rapid Variations (CLO. CARDUS, Director ; see Table 2 p. E) by

five low-latitude observatories or their supplementary observatories (see heading of the

list, p. 13]). The copies are requested for all events, also for those reported by other

observatories only. Furthermore all events are checked on the microfilm-copies of

magnetograms of two low latitude observatories, In doubtful cases, attention is especially

given to the monthly reports of all observatories. See IAGA-Bulletin N‘ 39, pp. 103-lll

for a full explanation OE this method, and some statistical results concerning the years

1968-l975.

In the list of SS: given pages 133-l35, the time in the column at the left is

the mean value obtained from all observatories ; but the earliest and latest times

reported by the observatories for the beginning of the event are added in parenthesis. For

printing reasons only the minutes are given. These minutes generally belong to the hour of

the event ; but if they are underlined they belong to the preceding hour. The next five

figures indicate the qualification given to the event by the Service of Rapid Variations,

using the above mentioned copies of low latitude stations (if a figure is underlined, it

means that the supplementary station is used). The meaning of these numbers is as follows:

- Z or 3 = the event can be unmistakably identified as being an ssc from the single

record under consideration ; J is imposed instead of 2 when the following three

features are present : very sharp change of rythm, large amplitude of the sudden

move, remarkably morphology of it ,

» l — means that the event seen in this particular record is possibly an sso, but is

not sufficiently clear by itself for stating that it is a true ssc ; one needs

records from other longitude: for getting a firm judgement ;

- 0 = means that, from the record under consideration, the event could escape from

the attention of the observer or does not deserve to be Called an sscl

after these numbers are given the average duration of the event in minutes

(time‘lnterval between the beginning and the maximum of the sudden move) and its average

amplitude in n? at the five selected observatories. The next group indicate the number of

observatories which have caractcrisnd the ssc event by either letter A, or B, or C, in

their monthly reportsr A, a, c have the following meaning

— A = very remarkable

- m u fair, ordinary but unmistakable

- n u very poor, doubtful

Note that the o to J qualification is given by the Service of Rapid Variations

independently of these A, B, C, quality indications.
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The last group indicates the number of observatories which have classified the

event other than ssc namely :

- 51 = sudden magnetic Change which could not be classified as SSC ;

-

pg
= giant pulsations, i.e. exceptional pulsations of very great period and

regularity, with sufficient relative amplitude 7

- pi = train of pulsations of irregular shape, consisting of several series of

oscillations, each series lasting about 10 minutes ; period of the

pulsations : pil shorter than 40 s, piz 40-1505, pl: longer than

1505 ;

—

pc
= pulsation of more continuous character, generally with long duration ;

period : pcl 0,2-55, pc2 5,1—105, ch 10-455, pc4 45-1505, pcS 150-

soos, pcG longer than 6005 ;

- n = bay-like disturbance in thc magnetoqram ;

- ncl = no classification given in the report :

-

ct = crochet-like disturbance ;

1.5.2. SOLAR FLARE EFFECTS (Sfe)

solar flare effects (sfe) were reported by many observatories. A check of the

reported case has been made by the Service of Rapid Variations (Table 2, p. B) using

reports of the observatories mentioned in the heading of the list p. 136 In the list

given pages 136—144 the time tabulated in the column at the left is the mean value of the

times given for the beginning of the phenomenon. The stations that reported the sfe are

listed behind the indicated time, grouped in accordance with the quality-indications A, E,

C, D, E or X given in their reports. This letter index refers only to the existence of a

movement in the curve, not to its being an sfe :

- A = very clear movement,

= fair, ordinary movement,

= very poor movement,

E

C

— D = movement not observed, although records are satisfactory,

E = the movement cannot be observed because of heavy disturbance

X = record missing.

Following the three—letter symbol for each station reporting a movement of clas A. B,

or c, a number is attached that refers to the opinion of tho collaborating observatory

about the type of movement :

- 3 = certainly a sfe

- 2 = probably a sfe

- l = probably not a sfe

- D = decidedly not a sfe
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However some observatories did not follow the instructions given in the checking list

and only reported "Yes" or "No". AS the Service did not know whether these indications

refer to the existence (or non existence) of a movement in the curves or to the opinion

that the existing movement was (or was not) a sfe, we added these observatories, following

the two letters Y and N, respectively. when some observatory identified the movement as a

phenomenon different from a sfe they have been reported at the end of the list

Stations in the twilight-zone reporting a movement (A, B or C and also E and X)

are indicated by normal brackets ; those in the night~side of the earth by square

brackets. Station in these two zones reporting a have been omitted from the list.

Doubtful solar-flare effects are listed page 145-152. They were considered as

doubtful when most of the well located stations (with respect to the sub-solar point) did

not report any movement, or when almost all stations around the world reported a clear

movement. Further, some cases were considered doubtfui because the totality of data was

hindered by simultaneous world wide perturbation, and also when the solar, radio-electric

and ionospheric records were available but did not show clear effect that could be

associated with the sfe. Nevertheless it is probable that some of these cases are real

solar-flare effects.
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SECTION 2

LIST OF OBSERVATORIES

—2!—





IAGA

CODE

ABN

ARR

AAE

ADE

ACN

A101

ALE

AM

AM

ALN

ALU

AHO

APA

AP!

ART

ARE

AIA

5V3

A511

A50

PEG

AUT

AVE

BKC

BAG

EAL

BLC

ENG

HAP

“Ru

BTU

DTV

0J1

KCD

OBSERVATORY

AnINGER

AnIsRo

A0015 AuAnA

ADELAIDE

AGINCOURT

AIMEDABAD

ALERT

ALIEAG

ALMA ATA

ALMERIA

ALGUSHTA

AHEERLEY

ANDREWS APE

ANNAHALAINAGAR

ANTIPULO

APATITY

APIA

ARcTawsRI

AREQUII‘A

ARGENTINE ISLAND

ARTI

ASHKIIABAD

A50

ATHENS

AU-TAU

AVERRDES

BACK

BAGUIO

BALDWIN

BAKER LAKE

HANGUI

RARRACRruRE

MARROW

EARTH

BATAVIA

BEI-JING

BERE'LNIAH

LIST OF OBSERVATORIES

GEOGRAPHIC

LAT. LONG.

51.18 359151

60.36 18.32

9.03 311.77

—1A.bn 118.00

113.78 2110.73

23.02 72.60

82.50 297.50

13.63 72.37

[-3.25 75.92

16.05 357.53

44.68 3/11/12

-h3.15 172.72

11.10 232.51

11./|0 79.68

1L.bo 111.17

57.55 33.33

-13.00 180.22

412.16 301.52

-16.k7 288.52

415.20 295.711

56.113 511.113

37.95 58.10

32.118 131.02

37.97 23.72

Z2.A5 1,111.05

17.99 1A.02

57.69 265.77

16.42 120.00

33.70 264.83

[111.33 Z0337

1..“ 18.57

22.78 811.36

71.10 201.25

SI..37 12.75

-6.18 106.81

h0.06 110.18

A9.81 71.03

GEOHAGA TIC

LAT .

53.58

65.88

5.19

~41.99

511.65

10.03

86.2/1

9.6L

11.59

Au.16

h0.flb

4.7.16

1.9.13

1.77

3.50

62.78

-Sl.3]

> 5.115

-5/:.23

m.m

30.50

22.55

32.60

11.10

38.13

67.43

5.61

AB.90

73.57

4.1.5

12120

69.10

55.00

«17.19

29.12

[10.30

_23,

LONG .

Eh.55

110.97

11A.uo

3L9.SA

1A5.65

163.08

145.39

152.21

70.83

111.9A

15h.00

352.23

151.20

191.60

125.99

261.99

9.15

359.45

4.71

130.90

130.62

199.35

121.60

189.00

91.59

326.5h

191.08

330.60

319.15

90.33

150.10

101.67

09.90

177.0A

[Eb

150.00

ELEV. 11:9

(H) 1on2.

limit

2% 520

180

2112

2260

10

1300

65

110 530

220

10 A90

3011

510

110

an

nan

3‘0

30

390

OPEN-CLOSED

1925-1957

1930

1953

1971

1399-1969

1973

1961

1904

1963

1955

1957

1929-1977

1972

1957

1910-1919

1973

1905

1970

195a

1957

1973

1958

10AD

1900-1908

1928-1039

1970

1973

1967

1901-1909

190h»191h

19/19

13951-1903

IERA-19AA

1957

1965



IACA

CODE

0E1.

uIN

BJN

0°C

HGA

BOX

BOU

02R

BJF

BVZ

00v

0Y1

0Y2

C01!

CAN

CCs

5611

CT!)

CHE

CY.

CPI

CAO

CRC

IWN

CPA

CL?

CL“

CB!

[2110

1201

Hon

CHO

CLL

css

Cor

CZT

DAL

LIST OF OBSERVATORIES (continued)

OBSERVATORY

BELSK

BINZA

BJORNOYA

00CHUH

noRGA

0000K

BOULDER

nauZAREAN

BRORFELDE

BUDAKESZI

BUDKOV

BYRD STATION 1

“00 STATION 2

CAMBRIDGE MY

CANBERRA

CAPE CHELYUSKIN

CAPE OF GOOD HOPE

CAPE TOWN

CAPE “ELLEN

CAPO DI MONTE

CAPRI

CASTELLACCIO

CASTLE ROCK

CENTRO GEOFXSICD

CHA-PA

CMAHBON LA FORET

CHELTENIMH

CHICHIJIHA

CHRISTCHURCH

CDIHERA

CoLAnA

COLLEGE 2

COLLHBERG

COLORADO SPRINGS

COPENHAGEN

CROZET

DALLAS

GEOGRAPHIC

LAT. LONG.

51.03 20.00

-1.30 15.26

711.50 19.20

51.119 7.23

-72.97 356.20

50.03 30.97

40.13 2511.77

36.00 3.02

55.63 11.67

17.51 10.90

19.07 16.02

-79.98 210.00

-80.01 210.51

59.10 155.00

-JS.]U 119.00

77.72 1014.20

-33.93 18.10

-33.95 18.117

55.17 190.17

110.06 14.26

110.55 14.22

11.13 0.93

37.23 237.87

22.97 277.06

22.35 103.133

18.01 2.17

30.70 203.20

27.15 112.30

43.54 172.62

[10.22 351.50

10.90 72.02

611.07 212.17

51.32 13.00

30.50 255.51

55.69 12.30

46.113 51.07

32.98 263.25

GEOHAGNETIC

LAT. LONG.

50.19 105.21

-3.57 85.10

71.06 124.67

52.12 92.211

-66.116 112.119

52.97 321.23

13.88 319.01

39.20 82.110

55.00 97.60

116.10 101.00

110.02 97.614

-70.60 336.60

-70.60 336.90

76.77 299.13

-13.30 226.09

66.72 177.111

£13.10 01.00

-33.12 02.06

62.35 239.17

40.90 911.80

110.50 911.60

115.31 90.02

£3.56 301.06

34.00 3117.10

11.30 175.03

50.05 85.71

19.65 352.09

17.80 210.78

17.60 254.3

111.53 71.70

0.70 1115.30

65.10 259.23

51.16 97.70

17.16 310.17

55.39 99.51

-51.119 111.16

112.73 330.11

724,

ELEV. 1-0

(11) 10.12:

111m

300

00

120

1675

340

80

1110

195

1515

1515

20

10

160

.1175 350

160

1550

72 530

500

210

oPFN-cwsm

1960

1953

1951

1093-1912

1975

1977

1961

1912-1920

1970

1949*1955

1957

1957-1961

1951-1965

1972

1973

1935

1062-1016

1932-1910

1933

1003-1911

1957

1933

1970

1965

1957

1936

1901-1956

1973

1901«1918

1857

1046-1905

1918

1935

1973

1092-1900

1971

1961-1971



IAGA

CODE

DES

DAV

DVS

DnN

DD!

DIK

DOU

DL

DRV

TF5

“V

m:

EP.

513R

ENE

ELI

ESK

EKP

EYR

PAL

Fcc

rcc

FHH

FSV

rsH

FYU

FRD

FTN

FIJQ

FUR

GEN

GEN

CIT

GIH

CIR

LIST OF OBSERVATORIES (continued)

01155110110111 CEOGRM‘IIXC GEOHAGNETIC 01w. x-a 00131-010560

(H) 1006:

LAT. 1.0.00. 1.717. 1.01:0. 11.611

011R 1:5 SALMH «6.51 30.10 -10.17 100.56 11306-1000

DAVAO 7.00 115.513 >3.60 196.39 10611

DAVIS 68.60 70.00 -76.01 126.36 1073

00 BILT 52.10 5.10 53.60 00.56 1600-10313

06110.6 00.0 30.31 70.06 10.50 151.60 6130 1003-1063

0111011 73.55 50.57 63.36 161.65 10 1033

001111715 62.07 0.11 61.07 100.06 660 1016

000111305 50.10 6.60 51.60 60.00 200 1055

170111.111 53.35 353.73 56.00 00.00 1061-1650

00110.01 DURVILLE -66.66 160.01 -75.06 131.15 60 1057

005110-11 61.00 66.70 36.50 13.50 002 1030

01:61:11 50.71 30.30 67.30 113.60 100 1066

EAST ANGLIA

I

51.63 1.30 56.66 07.01 1073

EASTER ISLAND -17.17 130.50 -10.37 316.10 10504063

21570001 66.00 103.01 56.20 6.00 1060-1067

011110 60.01 0.50 63.65 01.13 50 1010

1211215011 11111 66.67 112.02 65.06 160.11 1066

ELIZABETINILLE -11.63 27.61 -13.00 05.03 1130 10314057

ESKDALPMUXR 55.31 356.130 56.06 06.07 165 660 1005

0511110 001111 61.10 165.03 70.76 326.73 1073

EYRWELL —63.61 171.35 -67.60 153.71 300 560 1070

17111100311 50.15 356.01 53.60 70.60 50 1001-1011

10111 011011011111. 1 56.60 265.00 60.53 315.60 15 1066

10117 011011011161. 1 56.77 165.73 66.70 315.10 15 1066

1011-1- HCHURRAY 56.70 2611.60 66.10 305.05 1073

10111- SEVERN 55.011 171.35 66.36 336.32 1077

170117 5111111 50.00 166.00 65.01 301.02 1073

FORT YUKON 66.57 116.70 67.00 150.50 1057

1111601211ch500110 30.10 102.63 60.13 352.13 60 530 1056

11111710101 6.66 366.70 16.11 50.50 1061-1067

100012112 5.67 286.27 16.67 357.07 2563 1056

FURSTENFELDERUCK 60.17 11.10 613.60 96.61 572 1030

012110“ 110 66.55 0.06 65.50 01.00 700 1056-1061

01:110v11 c 66.63 11.03 65.50 01.00 350 1033-1060

010011- 35.03 76.30 16.67 1613.06 1606 1067

mum 56.60 265.30 66.11 326.56 1075

GIRARDVILLE 60.00 2117.60 60.01 357.77 1073
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LIST OF OBSERVATORIES (continued)

onsmvnom cmmmmuc czomcnmm 11. 1:9 OPEN-CLOSED

(M) lower

1.111. 1,0110. 1.111. 1.01:0. 11.111

01111151111 -11.73 115.95 -12.71 137.91. 00 1.10 1959

01101111111 09.21 1nr..1.0 79.25 11.1.2 3 1921.

001211.115 v103u1 -11..32 297.15 51.33 5.30 10 191.1

0033011122111111/1 1.1.1.3 112.17 10.10 199.110 200 1953

03111111510311 -11.23 20.13 -11..01 90.01. 150 1971.

01111.11 1111.11.11 111v011 55.10 232.25 1.0.21 150.12 25 191.5

51123101101 51.13 0.00 51.79 35.10 50 1011-1923

0110ch 11.1.1 20.77 11.23 102.27 211 1953

cum 11.511 111.37 1.57 211.71. 150 1957

1111.131" -72.12 1711.22 >71..12 278.16 1957-1931

111111.31 11.11 -75.50 111.10 4.0.11. 25.35 10 1957

1113150335111033 -25.33 27.71 27.01 91.11. 1910

1111er1110 50 . 93 155. 52 51.17 30.29 95 510 1957

11111-1210 11.07 119.31 23.15 207.31 1970

111111111 22.97 277.35 11.75 11.7.51 191.1.

11011170 151.1110 -51,01 71.17 4.1.50 112.10 10 1950-1951

1112155 151.1110 110.02 511.05 71.50 150.11 20 1953

111:1. 51.1.0 13.32 51.19 101.30 1. 1057

1121.11.11: 29.37 11.11 20.93 103.01 120 1901-1950

115110011211 57.10 215.90 07.11. 321.36 1971

11310111105 -11..1.2 19.21 -.11.71 112.07 20 100 1911

11011111101». -2.57 110.52 -11.91. 212.17 911 11717-19152

110110 311.115 1 22.10 111.13 11.00 131,711 10 1331-1923

110.15 110115 2 22.20 111.20 11.22 131.32 555 1971

11011011110 1»2-1 21.12 202.00 21.11. 203.57 1. 19112

11111111011110 -12.05 231.07 -1.0(. 155.07 1111 1922

11031111110110 17.37 13.13 11.39 101.07 120 1913

11901111111110 17.12 73.55 7.31. 150.59 100 191.5

131111111 7.11 1.90 10.17 70.11 100 1955

111111151 52.17 11.13 171.22 1.70 1337-1911.

151.1119 1.1113 51.90 21.5.10 1.1.05 327.01 1971.

15111110111. mNnILm 11.07 29.117 13.11 103.37 110 1917

111551 17.13 27.51 11.10 109.00 1915-1917

111110311 11.21 110.111 20.1.2 207.77 211 1021

311.111111931111 51.1.0 20.20 52.91. 105.01. 191.1.

111110111 11.12 1111.113 21.12 199.111 105 1957

311102111 15.25 119.97 25.51 207.70 11.2 101.1



LIST OF OBSERVATORIES (continued)

110A OBSERVATORY cram/1111110 (11101110110110 . M 0111-111

0001-: (H) 1nuur

1.111'. LONG. LAT. LON . limit

100 KARAGANDA 1.9.02 71.00 1.0.50 150.011 1000

THE “11511141 1.1.11] 1.2.70 10.20 121.50 1100 1920-1931.

XZN MZAN 55.01 1.13.115 49.16 111.52 110 1'10!)

KEL KELFS 1.1.1.2 00.20 12.1.0 11.5.20 050 19164901

31-31 111-111 65.00 311.110 00.26 1211.74 1973

KEV KFM 51.1.7 350.00 511.10 85.10 10 11157-1014

K110 KllADARDVSK 08.113 135.07 33.39 201.711 1972

KXV KIEV 50.72 30.30 117.an 113.110 100 1963

HR KIRUNA 67.83 20.112 65.14 116.19 390 1905

KLY KLYUCHI 55.03 82.90 1:11.70 159.00 [907

1101) KODAIKANAL 10.21 77.117 0.81 1118.93 2121 1002

KTS KORETS 50.00 61.117 112.04 110.10 1003

x011 11011011 . 7.11 110.50 4.6/- 205.21 10 1957-19615

Hos KRASNAYA 55.1.7 17.12 50.70 121.70 190 1910

KSA KSARA 33.32 35.00 30.03 113.26 920 19374963

KUY KWI'ER 41.03 100.73 -17.01. 177.51. 1 101104902

KHJ XWAJALEIN 9.05 1.67.20 3.13 237.11 1973

AQU L'AQUILA 021113 11.12 12.52 011.15 6112 1000

10/1 LA DUIACA -22.10 294.00 -1|.l3 5.01 311011 1920

Us LAS ACACIAS 45.00 302.32 411.21: 11.36 20 190/1

1.011 1.1001111 -1.1.01 11.0.1.1 -17.70 212110 170 1077

LRV LEIRVOCUR 611.10 333.30 09.71 71.93 30 1957

LNN LENINGRAD 59.95 30.70 56.11» 113.32 70 1869-1377

LER LENHICK 00.13 358.32 62115 39.55 105 920 192]

L15 LISBON 33.72 350.85 113130 70.00 1390-1900

L63 LOCRDNO 112.115 357.50 115.59 73.60 11/15 1957

11101 LOPARSKAYA 63.25 31.011 01.10 120170 200 1901

1.011 LDRING AFB “7.95 292.12 57.95 3.139 1950

LA. LOS ANGELES 10.05 2111.70 1.1.20 105.70 13112-1800

[:01 LUURENCD MARQUEE -25.02 12.511 —27.70 97.96 1.0 1057

Low 1.0v0 50.15 17.111 57.01. 100.75 25 720 10:11

1.02. 00110215110 07.07 15.02 02.00 127.51. 1957

LUA LUANDA 41.02 11.17 -7.151 02.1.0 5) 1950

L11 LUBECK 51.00 1010') 50.00 97.00 1005-15101

1.0K LUKIAPANG 11.12 121.01 20.20 100.110 100 19004911

LNP LUNPING 25.00 121.17 111.21 191.23 100 1905

7273



IAcA

CODE

1.W

L111

11110

11cc

HGD

1155

MD

MA 11

HAN

MkN

A115

11511

MRI

MFA

HEL

HEV

111111

HNK

MIR

MLT

1110

1112

MFI‘

H01.

1103

11110

WC

H1111

HUT

NCK

NAI

NTS

NM]

N1.

N 1.14

UST

OBSERVATORY

I.Vuv

LHIHD

11110011

HACQHARIE BLIND

MACADAN

MAISACH

HAXERSTOUN

.‘IANHAY

MANILA

MARION ISLAND

HARTXN DE VIVIES

HATOCHKIN 5111112

MAURITIUS

111115011

HEANDOX

MELBOURNE

MELVILLF. AFB

NEMAHEETSU

111N511

1mm?

1115A1.LAT

Hl‘x'AZU

111211SAHA

MDCA

11011101221011.“

11050014

110111.11 DAV

MT HXLSON

HUNCIIEN

HUNTINLUPA

HURHANSX

NACYCENK

NAIROBI

NANTFS

NAR55ARSSUAQ

Nw ALESUND

NEWPORT

OF OBSERVATORIES (continued)

(31:01:11A1‘111C

LAT. 1.11110.

149,90 23.75

-2.25 211.811

1A.AU 11.1.02

-5I..50 1511.95

011.12 151.112

13.20 11.21.

55.53 15.7.1.3

50.31.! 5.08

111.53 1211.98

-16.35 17.37

47.8] 77.57

71.26 50.110

10.09 57.55

«17.1.0 02.38

51.02 21.15.07

~17.31 1111.911

51.23 299.17

1.1.90 11.0.20

511.10 213.52

-(m.55 91.112

29.51 10.90

15.12 115.11

39.01 1111.08

3.1'. 3.1.7

07.07 05.35

55.411 17.32

70.111 21.0.61)

11.11. 21.1.97

118.15 11.01

14.17 121.02

63.25 33.08

117.01 10.72

-1.211 36.8]

l17.25 359.“:

(11.20 1111.00

73.92 11.91

13.27 21.2.33

cmNAGNETIC

LAT. LONG.

(17.30 107.10

41.06 99.10

20.03 55.30

410.51. 21.4.1.3

51.23 212.15

[18.50 9!..90

52.10 85.10

51.00 90.15

1.50 191.10

4.9.10 90.75

4.11.91. 11.2.73

6-1.80 11.7.10

40.110 21.111

-71.12 100.62

(11.38 3011.02

110.110 222.30

011.05 10.25

19.61 210.21

51.12 111.51

-76.80 151.15

26.72 107.52

25.30 203.32

29.17 203.21

5.27 110.19

70.10 87.50

50.79 121.62

79.02 2517.30

1.1.19 106.10

[13.1.0 95.20

1.53 191.57

(13.115 126.11]

116.91 99.50

-A.GD 107.19

50.10 31.70

70.1.0 13.1.6

75.111 110.711

55.11. 102.73

-28,

ELEV.

(M)

LOO

1680

1150

1.1.0

A 5

250

50

C186

30

39

20

120

191.9

35/»

190

150

530

62

210

100

167]

15

K30

1mm-

1111111.

(.111

1360

11.0

700

OPEN-CLOSED

1952

1958‘1970

1952

1951

1966

1927-1932

1311-1319

1930-1971

1391-1900

1972

1931

1917'19Ah

1892-1905

1955

1915

1895-1721

1966

1550

1961

1056

1900

1971

1969

195R-1071

1905

1EEO>IEEB

1052

1926-195E

1112»1926

1951

1958-1960

1901

196A

19Z3-1958

197]

1906

1166



LIST OF OBSERVATORIES (continued)

111311 03533v111031 33003131111: 0110311533113 31.1w. 3x9 03111430533

3031: (H) lower

1.1.1. 3030. 3111‘. 1.0113. 11.31:

11111 11311 113113 15mm 53.65 295.35 1.1.30 5.10 1901-1916

111:3 11103 1.3.72 7.10 45.30 39.00 1339-1901

3'63 111311303 52.07 11.63 51.91. 97.77 73 500 1911

NSH 111151111111 31.71 16.63 23.11 111.55 150 1961-1967

1101' 11031353 69.10 33.00 53.63 165.77 1969

NH: NovouuuNSK 1.5.77 61.12 17.76 139.31 1974

N113 30v031233311533‘111 -70.77 11.31 -66.76 55.33 1.60 1961

1315 11011051111353 55.33 31.93 1.1..92 159.07 430 1967

11113 3031113113“ 60.51 16.65 57.71 113.51 135 1953

033 333551. 1.6.73 10.33 1.3.51 112.42 53 1396-1925

0011 0'01113111 47.33 13.19 1.6.30 101.30 110 1906-1911

0111 03111111111 11.75 125.33 14.14 195.13 1977

03c 03c13/15 333 5113 -63.74 315.12 —5o.30 20.00 1. 1931-1961

051. 0530 59.93 10.72 59.60 101.13 1343-1910

on 03111111. 1.5.1.0 1811.65 56.17 153.11 75 793 1963

MG 31315133151113 1.2.51 24.13 1.0.61 [011.75 556 191.3

1‘31 311331213 -17.55 210.33 -15.09 231..1.1. 1953

31111 31131013111110 5.32 336.73 16.41 16.13 1 1957

33-1 3133-1011101 51.10 153.61 1.4.30 220.33 110 1973

133 311130111 52.17 106.65 1.0.90 176.13 500 1959

333 3331.11 11.11 63.50 173.20 73.19 123.86 1977

3113 333135 1 19.95 116.67 23.70 13633 1370—1331

3123 3311139 1 1.0.01. 116.13 23.30 136.13 1957-1961.

330 33.331331 13.01 11.52 36.13 131.71 1.95 1953

331' 333310111111 1.2.73 1.33 1.4.90 34.10 30 1390-1900

313 311.33 -11.67 296.11 -23.71 6.19 116 1935

335 111115111103 -23.1.3 57.67 -27.02 3123.63 123 1966

31 31.11511013111331 53.50 27.33 51.40 111.10 100 1961

303 30331111331113 TUNG 61.1.0 90.00 50.34 165.61 670 1963

303 301.1. 1.1..36 11.16 66.30 95.93 30 1333-1922

3113 3031' AUX 33111131115 -1.9.35 70.12 -57.11 110.79 50 1957

3115 3031" 1103351111 -9.I.0 11.7.15 -17.99 219.75 30 1957

3113 30513 03 1.1. 111133133 55.10 137.25 66.11 157.13 1931.

303 305131111 51.33 13.36 52.16 93.23 30 1390-1937

330 PRUHONICE 1.9.93 11..55 1.9.59 93.55 129 191.6

QUE 0111x111 10.13 66.95 21.77 11.1.15 1717 1951

31-1 11.411113 11133? 61.30 167.90 71.64 316.16 1975



lAnA

c003

REG

RES

RDJ

303

115V

5A0

585

530

SNA

STJ

PSH

SHG

53A

580

STF

5511

503

5111.

550

SIT

503

5 Lu

560

SM

53E

HOD

ODE

STD

50A

5110

S111

510

TAH

LIST OF OBSERVATORIES

onsEnVATDRY

REGENSDERG

RESOLUTF. BAY

310 DE JANEIRO

RUDURENT

RUDE SKOV

SABHAHALA

SAN FERNANDO

SAN JUAN 1-2~3

SANAE

51130 JOHNS

SAXNT HAUR

SAN MIGUEL

SCOTT BASE

SEDDEN

SDR STROHFJORD

SHE-SHAH

SHEPERD BAY

5111110115

slHosATo

SITKA

SODANKYLA

SLUTSK

SOUTH GEORGIA

SOUTH POLE

SREDNIKAN

STEKDLNI

STEPANOVXA

STONYHURST

SURLARI

SVERDIDVSK

SWIDER

SYOWA BASE

TAHANRASSET

TANANARIVF.

TANGERANG

TASHKFNT

TATUOCA

GEOGRAPHIC GEONAGNETIC

LAT. LONG. LAT. 1.035.

17.13 8.11 13.10 91.70

71.70 265.10 81.14 295.98

-22.91 316.83 -12.80 26.00

11.30 7.88 115.141 89.711

55.85 11.45 55.56 99.61

30.33 77.80 20.78 151.31»

36.17 353.80 110.17 72.90

18.38 293.88 29.36 5.21

-70.30 357.65 411.23 46.20

117.59 307.32 58.20 23.30

13.31 2.19 50.30 36.60

37.77 3311.35 15.04 52.61

-77.35 166.73 -73.31 191.21

52.28 11.01 52.10 98.50

67.02 109.23 76.31 16.25

11.10 121.19 20.10 ‘191.01

68.75 206.25 78.11 310.78

25.55 91.88 111.99 163.95

33.57 135.03 23.02 2011.21

57.07 2211.117 60.31 270.12

(17.37 26.63 63.68 120.61:

59.63 10.13 55.30 113.10

-511.28 323.52 4:11.82 27.73

-90.00 0.00 -78.98 11.00

62.113 151.32 53.117 212.35

60.12 151.02 51.00 211.80

16.73 30.33 11.10 111.50

51.35 157.51 56.52 31.91

141.68 26.25 1.2.32 107.12

56.71 61.07 13.61 111.39

52.12 21.25 50.38 105.79

-69.03 39.60 -70.10 79.70

22.80 5.53 24.91 81.23

.1532 1.7.55 -23.85 1111.58

-6.17 106.6] ~17.18 177,113

11.33 (19.02 32.51 1115.52

-1.20 311.118 8.98 220.50

730,

(continued)

ELEV.

(m

605

25

60

815

I18

1198

28

100

52

175

110

100

59

178

2820

01

1/10

111

31

290

100

15

1395

1375

3:9

lauer

11m1L

600

150

530

OPEN-CLOSED

1957-1969

1951

1899-1906

1900

1907-1978

196%

1891

1903

1962

1968

1331-1900

1911

1957

1903-1911

1971

1911

1966

1975

1954-1978

1902

1911

1878-1941

1883

1959

1936-1966

1966

1913

1855-1967

1919

1887-1931

1921

1958-1970

1932

1902

1961

1331

1957-1971



LIST OF OBSERVATORIES (continued)

111071 011500v1101111 GEOGRAPHIC 00011101113110 ELEV. 0-9 001-111-ch110

0001-: (11) 100"

1.1.1. 1.0110. LAT. LONG. 11.116

1011 15110117111 35.73 51.30 29.36 120.05 1367 1960-1973

521 10111011111: 20.10 313.72 36.60 60.30 310 1959

100 100101110111 19.75 260.02 29.35 329.21. 2200 1923

17171 11311110 71001.11: -66.67 110.02 -75.07 232.10 1.0 1957

1110 11101105011 55.72 202.12 65.09 322.65 1969

11111 111111.11/071110 1010 76.55 291.17 07.53 11.26 1.00 1932-1952

1111. 11101.1:[0/11110 77.1.0 290.03 00.16 11.10 57 1956

115 1101.15 7.2.00 1.1.70 36.62 123.69 902 1079-1905

1107 111111101 16.90 17.90 7.6.01 100.11 107 1919

1x11 11101111710711 110.30 52.00 71.71. 153.12 10 1931-1950

110 TIRUCHIRM‘ALLI 10.00 70.70 1.26 150.19 1975

TIK 11x10 13117 71.50 129.00 60.99 192.01 10 191.1

11711; 101010 35.75 139.72 26.10 207.11 20 1097-1912

TUL 101.000 39.00 355.95 1.3.39 76.10 501 191.7

111K 1011511 56.1.7 111.93 16.21 160.93 200 510 1950-1969

100 TOOLANGI -37.53 115.17 -7.6.05 222.66 157 510 1922

11011 101101110 1.3.67 200.50 51.00 319.10 1072-1090

TLE TOULOUSE 7.3.61 1.16 16.00 03.20 190 1091-1905

100 10011000 10.93 96.1.5 7.90 167.071 300 1905-1923

1011 TOYOIIARANEV 16.95 112.75 37.20 200.30 70 1932-1911

11111 111101.011 -1.3.25 291.60 -33.20 1.01 290 1957-1970

1110 101VAN011011 0.10 76.95 -0.00 110.21 300 1957

1110 1001150 69.67 10.95 67.00 117.16 105 1930

1511 1511101710 36.07 120.32 25.00 109.90 00 1921-1936

150 151111110 ~19.22 17.70 -10.59 01.03 1300 1961

100 1005011 32.25 219.17 10.37 311.57 770 300 1910

1111. 101.571 35.92 261.22 15.75 330.70 257 1961

ucc 110011: 50.00 1.36 52.30 09.10 100 1096-1919

0111. 01.1.11 011011 7.7.05 106.75 36.01 . 170.03 1966

1111 011100111 52.00 5.12 53.10 90.00 1091-1096

v1.1 1711. 30112011 10.02 2.02 50.07 05.03 1901-1935

v11. VALENTIA 51.93 319.75 56.15 71.79 11 1099

1755 17155001115 -22.7.0 316.35 -12.53 25.70 1.57 1915

V10 “01011171 1.0.52 236.50 51.33 295.66 105 660 1956

v05 “110009 10.15 291.55 29.11 5.93 1903-1921.

VLA v1.101v0510x 1.3.12 131.90 32.07. 199.60 1932

1.1111 v0011<0v0 59.95 30.70 56.00 110.50 70 191.7

_31,



LIST OF OBSERVATORIES (cominued)

11101 onsmvnom’ GEOGRAPHIC 09011119119210 91.99. 9-9 09911-010590

(200% (H) lover

LAT. 1.0110. 1.112, LONG. 11.111

VOR vanosxumv 1.3.79 132.03 33.20 199.60 30 1952-1957

v05 vosmx -79.1.5 106.97 -99.31 139.62 3500 1959

sv0 VYSDKAYA 56.73 61.07 19.1.0 111.90 290 1932

HAT 1111111121100 -30.30 115.90 4.1.23 197.92 21.0 1919-1959

1165 1795209 12.39 299.69 53.1.0 359.49 1960

11115 1111119 SHELL 1.9.90 264.90 59.56 329.39 1975

1111 111911 40.25 16.36 17.60 99.70 1992-1999

14111 HIrN-Aullov 1.9.20 16,211 1.7.50 69.60 2050 1929-1950

uxx 14199-110913121. 49.27 16.32 17.62 99.1.9 1.00 1955

111.11 HILXIELHSIIAVEN 53.53 9.15 56.20 91.50 10 1994-1911

1111. HILKES -66.25 110.59 -77.26 192.71 1957-1966

1490 HINGST 53.75 9.07 59.22 95.21 50 550 1939

14119 WINNII‘EG 49.63 262.97 59.19 326.02 1969-1975

1111' 111119qu 52.92 6.67 53.79 92.39 17 510 1939

1111 YAKUTSK 62.02 129.72 51.53 195.1.0 100 1931

TKT 111..ch 0.12111 11.33 69.62 32.30
’

115.60 500 1961.

YAU YAUCA -15.53 295.33 —4.51 356.36 1957-1960

1'10 YELLOHKNIFE 62.17 245.53 69.11 296.56 199 1959

1'55 1111211110 SAKIMLINSK 1.6.95 112.72 37.19 209.45 191.9

11912 21111115110112 55.93 1.995 49.20 131.60 110 1916-1972

21111 21111;. 11.15 7.65 13.12 90.99 1961.

21114 21 K11 11151 31.22 121.113 20.20 191.20 10 1975-1907

2m 21112211 37.1.9 126.63 26.60 195.30 50 1921-1901

250 20 59 31.10 121.19 20.00 190.90 100 1933-1974

2011 21111 52.1.7 1011.03 1.1.20 17.90 1.30 1915-1959

732—



3.1.

3.2.

3.3.

3.4.

3.5.

SECTION 3

IA G A INDICES

aa indices

an, as, am indices

Kp indices

Dst indices

AU, AL, AE indices

_33_

35

43

65

77

97





SECTION 3

3.1. aa INDICES

— Twelve-hour running averages (graph)

- Half-daily and daily values

- Monthly and yearly averages of aa

1868 - 1981

- Twelve-month running mean values (graph)

_35_

37

38

4O

42
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733,

1981 dNn¢n mnmma
H 12 13 14 15 15 17 18 19 20 a 22 24 25 fi 27 29 31

2w:

DAY
27 19 17 25 20 2a 10 20 12 m

mmnm
H 15 15 14 15 14 27 25 14 39 17.0

JAN.
21 15 15 2a 15 12 26 m 31 12 12 20

thfl
N

n

21 a 13 n 15 25 33 13 32 15.7
29 12 18 12 13 12 m 10 11 13 22 39 42HALF

DAY W 19 24 14 21 24
4

QCK
14

CC

9

CC

17 13
4

QCK
7

QCC
3

QCC
7

QCC
25 24 a 17

C

25 19 20 18

15.5

DAY

HAL?

DAY

N
23 36 25 23 40 71 27 24 a 22 19 15 a 20 11 10 13 11 15 25 35 40 49 35 24 24.5

S
28 30 22 13 41 55 18 21

9
17 16 15

5

27 17 19 11 10 20 u m 15 30 35 H 19
9 21.5

m 24 25 23 10 37 23 37
4

37
5 8

22 15
4 5

23 17
5

14 18 14
5

19 19 4O 31 32 14

W m 42 25 26 44 114 44 1'. 3‘. 13 15 44 53 23 19

22.9

qm qcc

MAR.
DAY

HALF

DAY

N
45 38 15 15 10‘.

1

16 25 15
5

u 1

2

20 48 E2 29 25 36 25 15 15

S
44 49

8
15 D4 15 44 15

4

m 1

1

21 M 87 m 15 20

u 45 55
7

23 92 19 30 15
5

z 13 14 24 El 29 17 31 1B 16 32 14 4%

W 44 33 15

QCK QCK QCK QCC WK

DAY

HALF

N
33 15 23 17

5
15 16 25 17 u 44 104 130 44 13 23 29 22 48 65 45 43 38 39 29 57 50 23 31 15 37.1

APR.
5

31 25 15 14
4

15 12 11
7 6

35 75 92 22
9

17 34 15 59 55 44 43 41 23 19 n 41 13 35 12

u 31 11 17 11
4

19 u 14 16
7

15 77 154 43
5

19 34 13 52 55 M m 42 22 24 58 55 10 38 13

29.5

DAY 34 23 21
5

qcx
11

c

17

K

22
a

QKK
11

qcx
51 105 a 23 14

QC

21 25 4

5

57 E M 3'7 H 24 100 35 27 29 14

Q

33.4

DA
N

32 14
9 B a

r 13 31 50 15 11 23 14 15 19 29.6

w
v 21

mono
H u 49 15 12 32 W 93 15 53 I“) 17 29 2 35 1

mmmnmw 25.1
Y m 23 15 12

4 4 bmmhm
pfi 11 25 29 52 59 89 32 49 13 31 21 42 u 27 13 17

10 33 22 x 37 33 31 53 75 31 x 52 a n 35 53 13 10 14 15 14

27.3
HA1.“

DAY
QCC QCC QCC QCC QCC CC CC

DA
N

15 15 29 11 14 22 86 31 12
9

15
9

11 10 m 41 21 a 24 19 m 10 3O 25 Z 22 20 39 25 22.5

bun;
v

S 9
14 17

5 4
2’.) 48 19

5 5 w m m n v

a 13
a v v o 9

MN 12 12 49 14

u 12 15 25 25 14 19 14 14 15 17 20 55 15

13.9
HALF

DAY 11

CC

31 87 2’.)
9QW 9

qcc
12

CC

8

QC

13

CC

11

QC:
20 42 24 25 19 11

ex

11

cc

7

QCK
25 23 17 12 27

18.1

aa INDICES 1981



739-

31 19

1 2 3

15

4 5

29

6 7 5

16

9

15

a
1.1

23

13

22

14

15

16

26

17

44

15

20

19

2D

22

22

21

15

22

40)

23

51

25

193

2m:

24 19 12 15 33 1Q 11 53 11 22 26 58 127

17 17 20 12 23 40 59

ANNUALMEAN
1951

27 13 11 10 15 42 21 15 17 14 2!} 24 69 22
25
2

54 24 17 “’33:

QCC QCK QCK QC QCC

DAY

HALF

DAY

N

35 25 3G 21 25 26 43 17 15 23 26 66 29 17 29 25 29 22

S

26 16 23 15 15 15 15
3 5

26 24 16 15 11 13 12 33 34 16
6

22 15 57 43 30 32385333
AUG

.

am 32 12 M 29 19 25
9 6

12 38 14 19 15 14
5

22 45 2'7 15
9

17 22 45 35 32 10 15 25 26 33 40

N

26.25

5

23.29

pm

N

32

8

33

25

23

17

9

22

23

30

17

14

22

K

14:

5

QCK

15

13

QC

25

17

an

40

32

19

16

15

22

19

Q

19

32

17

15

q

15

a1

a

42

54:

15

so

14

r:

15

25

16

22

23

47

35

31

14

29

20

22

24

M

24.73

S 7
25 10 16 23 10 1‘3 16 16 17 32 30 24 23 16 11

8
28 49 14

SEP,
am

5

22 17 11 3O 13
9

17 22 14 37 21 25 13 19 15
5 1D 53 14 13 22

5 16 24 34 35 12 11 25

1

1

1

1

14 14 23 25 21 25 14 12 45 37 15 14 17 20 25

DAY

W

DAY
QCK QCC QCK QC

OCT.
DAY

HALF

DAY

N

17 41 52 31 14 16 35 32 45 54 15 26 95 26

S
24 31 69 27 10 15 42 44 30 36 Ga 17 24 50 33 22‘3““531‘3.

am 15 15 55 29 15 11 25 53 49 23 65 16 119 22

pm 23 54 61 29
9

QC

220

q

55 25 22 59 49
5

34 51 37 131 46
2

23 24 45 21 24
5

QC

NOV
.

DAY

HALE

DAY

N 3 O
17

5

15 17 32 35
9

22 46 55 42 24 29 54 25 24 30 16 42 19
9 4

S
17 10 17 14 15 15 22 43 12 2.5 48 41 14 47 25 30 45 37 25 19 27 14 39 12 51 14 10 13

5 5

24.0

un 15
6

21
7 n

16 31 4'7 12 22 19 75
7

34 25 21 43 35 15 15 19 19 27 16 56 15
9

15 12
4

25.1

pm 14

K

14

QC

13 22 1a 19 24 34 1o

QC

2a 75 16 17

K

21 39 55 39 33 25 39 11 40 16 37 17
a

QCK
11

KK

5

got:
4

qcc

24.5

DEC.
DAY

HALF

DAY

N 12 21 16 17 25 10 19 10 12 19 25 21 14 10 15 17 12 25 45

S 16 23 19 17 12
5

11 37 34 22 16 53 26 12 12
6 11 21 15 11

15.1

am
3

22 12 22 15 1%
4

15 22 29 19 33 26 13
9 5 5

25 19 11 11
5

12 22 14 19 10 27 65 55 32

21.3

pm 20 22 23 14 17
6

13 49 31
6

11 : 19
9

15 10 25 21 2:7 14 13 13 20 16 20
7

14 27 33 35 29

19.7
Um!

.

qcc QCK CK KC QCK qcc qcc :11“

aa INDICES 1981 (continued)



MONTHLY AND YEARLY 231868-19m

AnnuAl maanFeb. Mar. Apr. May Juno July Aug. Sop. Oct. Nov. Dec.JamYear

393573736030670725655671208206226160716112699707936565832106746808%215m419977133745n6520747088355766215267775881596127680030679
69

1

222
11

11211121111121211111
111111111

1111221111112111
11

7

6

0.7
5

1.1.5
1

8

3

3

6

3

1

8

2

1

6

2

O

a

3

2

1

9

6

5

a

2

0

1

4

44.5
6

7

4

5

4

8

5

0

4

6

3

4.9
8

1

4.0
8

4

5

9

9

3

u

6

0

2

1

3

3

4.9
5

0

2

8

8

a

6

0.0.4
0

0

2

3

2

O

5

4

1

a

6

2

3

2

4.3
7

3

2

5

6

6

3

8

0

5

1.1.3
9

1

0.6

0.2
8

0.8
8

7

7

0

9

7

2

3

5

5

1

7

1

5

1

1.1.1
2

1.1
1

1.5.2
1

1

1

2

1.1
1

1

2

1

1

1.1.1.1
1

1.1.1.1
1.1.1.1
1

1.1.1.2
1

1.1.1

1.1.1
1

2

1

2

1

3

7.9
1

0

6

3

B

2

5

1.1
5

2

0

6

9

7

7

5

5

5

3

5

7

5

0.5
1

6

6

7.4
6

6

3

6

1.6
6

4

6

9

6

4

6

4

0.0
8

1

3

1.2
1

8

3

2

9

0

2

7

8

7

u

3

4.1

5

4.4.9
0

1

7

7

4

0

5

7.6
3

0

4.5
8

3

6

5

8

1

2

3

2

3

8

5

5

7

6

1

0

0.4.7
1

7

e

0.7
3

4

4.41.4.5
6

3

7.9
3

1

8

8

2

6

3

5

1.1.2
2

1.1
1

1

1

2

5

1

1

1

2

1.1
1

1

1

1

1.2
2

1.1.1

1.1.2
1

1

1

1

1

1.2
2

1

2

1.1.1
1

1.1
1

2

1

2

199205559596040070971055719075B14142502758445573352493216773745532
576

67105674453651153503

727349757631285942903140557602815135977

212%w1111

1121112111122w12111
211111121

11222221121
22222221

0

8

2

7.7.3
7

1

1

4.9
9

4

0.0
5

5

1

0

0.1
6

a

5

1.5
5

0.8
0

5

5

2

e

0

8

2

3

2

8

6

6

2

2

8

e

8

0

4.1.4
5

7.4.7
7

6

o

7

0.6
5

8

2

1

4.9.57.0
0.5
3

0

7

7

8

1

7.5

0.3
2

0.8
5

4

3

2

0

9

2

5

7.1.1155
6

7

4.1.6
4

6

1.7

0.2
0.0
1

7

2

6

8

5.5
2

0.0
2

8

2

8

9.18
1

9

2

2

3

1

2

1

1

1.1

1

1.11.1.2
1

1

1

1

1

2

2

1.2
1

1

1

2

1

1.1.1
1

1.3
2

1

1

1.1
1

2

1.2
2

2

1

1

1

1.1.2
2

1

2

2

2

1

4.9
4

5

2

7.8
7

2

6

4

0

1

8

7

4.0
7

1

2

7

6

3

0

1

5

8

5

1

7

6

4

0

1.2

1.2
8

6

5

2

6

2

0.5
7

0.7
4

1.2

7.8
6

7

3

9

5

2

5

0.9
3

7

1

0.9.11.5
8

3

8

0

7

6

8

3

7

n.2
5

7

8

7

3

2

0

5

2

8

1

0

u

8

4

1.6
6

6

4

0

6

2

5

8

7

0

1.0
6

4

4.1%
2

2

4

4.0
7

G

3

3

U

5

5

3

7

9

1.1.29.2
1

1

1

2

1

1.1.1
1

1

1

1

1

1

2

1.2
1

1

1

1

1

1.1
1.1

1.1
1

2

1.1
1

1

2

2

2

1

1

2

1.1
1.1
1

3

1.1

5

4.1
5

3

6

1.8
1.8
8

8

0.2
5

5

5

0

5

5

9

5

0

2

7

5

3

9

G

3

5

6

2

6

3

fl

8

8

4

9

4

6

8

3

6

a

9

2

7

6

4

9

O

3

0

4.7.8
4.5
8

6

3

1.4

1.7
4

1.5
0

3

1

9

7.4.5
9

2

4

1

5

3

0.2
2

3

0

1

3

4

6

7.5
0.5
1

5

5

6

0

0

1.2
6

8

2

0

5

7

7

2

1

9

4

7

4.4.3
8

8

0.1.1
6

7

8

3

2

2

1.1
2

2

2

1.1

1.1.2
1

1

1

1.1
1

1.1.3
1

2

1.1
1

1

1.1.1
1.1.1
1

1

1

1.1
1

1.1.1
1.1.2
1

1.1
2

1

1

1

0.2
4

1.7
8

8

1.7

0.6
9

3

7

0

5

1

2

6

6

5

8

3

7

7

1

0

6

7

0

3

5

7

0

4

3

5

8

3

8

5

5

7

6

4

o

3

0.7
7

6

9

4

4.5

1.3
7

2

2

2

7

3

7.8

7.9.67.7
5

2

8

7

B

8

5

7

0

9

8

3

4.1.2
4

0.7

1.7
7

0

7

1

2

4.5
4

6

5

1.8
3

1

4

2

1

3

3

8

7

0

7

5

2

5

3

2

9.8
1

2

7

6

1.0
4

3

4.1

1.1

1.1.1
2

1.1

1.1.1
1

1

2

1.1

1

1.19.1.1
1.1
1

1.1
1.1
1

1

1

1.1

1.1
1

1.1

1.1.1
1

1.1.1
1.1
2

1

3

1.1

4

1

0.2
4.8
0

0

6

0

3

2

1.5
6

0.8
2

6

3

3

2

4

7

1

0

0

6

6

6

1.9
E

2

6

n

0

6

4

D

0.3
2

6

6

0

1

9

2

0.8
5

7

5

5

1.2
0

6

8

6

3

4.0
2

5

3

0

7.0
0

4.3
7

3

7

6

5

B

8

3

2

1.2
7

0.0
8

5

5

2

0.5
0

4.5
5

0.6
5

7

3

0

1.6
B

8

7

5

9

9

6

3

0

5

8

7

7

0

8.5
G

1

9

6

3

6

6

2

2

1.2
2

1.2
2

1.1
1

1

a.1.1
2

2

1

1

1.

2

2

1

1

1

2

1.1
1

1.1.1
1

1

1

1

1

1.2
1

1.2

1.4
1

1

1

1

1

1.2
1

3

1

2

O

5

8

2

4.8

1.7
5

9

5

5

9

4

0.8
5

e

6

6

4

6

4

5

4

8

4

7.2
2

4.2
2

2

0.3

1.6
6

1.6
1

7

1.4.8253
2n1:.3
8

2

5

0

3

8

1.6
8

0.2
9

2

1.9:.1.5
O

9

2

6

8

8

5

8

1

5

7

5

4

1

6

6

1.8
2

o

4

7

8

7

2

3

4

72.7.8
3

6

1.2
5

2

0.1.9
9.3
5

9

6

0

1

7

7

3

e

7

0

7

5

2

3

M

9

8

2

2

2

3

2

2

1.1

1.3

1.1.1
2

2

1.1
2

2

1

1

2

1

2

1

1

1.1.1
1.1
1

1

1.2

1.1
1

1

2

2

1

1.2
1

1.2

1.1
1

2

7.3
2

4.8
1

7

7

G

4.2
5

8

2

5

3

5

3

6

2

2

0.0
6

3

4.0
8

8

2

5

6

5

5

9

7

7

6

0

3

2

8

9

5

7.9
1

8

0

2

7

7.5
6

1.1.9
5

6

7

3

2

9

9

9

0.2
1

1

3

4

2

2

1.8
6

8

0.3
6

5

7

3

7

5

5

3

D

0

M

8

0

3

1

4.0
5

2

6

5

6

8

6

4.4.5
0.0

1.7
9

0

5

5

6

9

w

8

5

4

2

2

8

7

0

1

6

2

7

1.2
2

2

2

2

1.1
1

1

1.1.2
1

1

2

1.1
1.1
2

1.2
2

2

1.2
1

1

1.1.1
2

1

2

2

1.1
2

1

1

2

1.2
1

1.

2

2

1

2

1

2

O

6

2

8

0

5

1.5
5

6

5

8

7

8

5

7

3

5

1

9

9

0

a

2

1

1.9
8

6

O

1.8
9

8

6

9

6

3

5

5

8

0

6

7.0
5

3

5

6

1.3
5

1

6

6

7.0.6
2

2

5

0

9.14

6

3

3

4.%
0

6

3

2

0.7
5

4

2

9

5

4

5

7

2

5

1

1

4

5

9

3

D

5

4

5

7

8

7

7

5

2

0

7

5

7

7

4

5

8

0.7
3

1

0.1
6

4.9
8

3

0

8

6

5

3

4

7

5

1

1

2

2

2

2

1.1
1

1.1.2
1

1

1

2

1

1

1

1

3

1.3
2

2

1

1

1

1.2
1

2

1

1

1

2

1.1
1

2

2

1.1.1
1

1

2

1

1022
1

2626354808342317412792874522440535315106568836319018877826415109020919797099767555l3I689L09895121451665675342170706577618
39135153

11211211
111

1111

11111121111
11

11212
1

11212111w1
211121w

1868

1869

1870

1871

1872

1873

1874

1878

1879

1880

1881

1882

1883

1884

1885

1885

1887

m

1889

1890

1891

1893

1894

1895

1396

1897

1898

1899

2m

m

1901

1903

1904

1985

1906

1907

1908

1909

1910

1911

1912

1913

1914

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

1926

1927

1928

1929

1931

wm

1875

1878

1877

1892

1915

1932

_m_



MONTHLY AND YEARLY aa 1868-1981 (continued)
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TWELVE-MONTH RUNNING MEAN VALUES OF aa 1868- 1981
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SECTION 3

3.2. an, as, am INDlCES

- Musical diagram of Km

- Monthly tables of three-hour indices :

an, as, Kn, Ks and daily An, As values

— Monthly tables of three-hour indices :

am, Km and daily Am values

- Monthly and yearly mean values of Am

1959— 1981
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MUSICAL DIAGRAM OF Km 1981
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an, as INDICES 1981

3Kn an an An
1 4 10 5 1O 7 B 11 6 2412 2241 10 36 12 35 17 24 45 14 24

2 3 2 4 5 5 11 B 5 3122 2433 6 5 1O 12 12 50 25 15 17

3 U 4 7 6 4 G B 5 2222 3243 24 9 19 15 10 14 21 11 15

4 10 B 8 B 3 7 11 G 2214 1252 37 24 22 22 7 20 49 1G 25

5 4 5 5 S B 6 8 7 2220 4112 13 11 11 15 21 1G 24 19 16

5 5 4 3 3 a a 7 7 4212 3442 14 9 7 7 25 22 13 2o 15
7 G 5 4 3 4 5 3 5 3210 2223 15 12 0 [3 E 12 7 13 10

B 4 4 4 G B 9 8 7 4222 2422 Q 9 B 15 25 30 24 2O 18

Q 5 7 1 O 5 3 2 4 3610 2235 13 19 2 O 13 7 5 10 9

10 D 1 3 4 6 7 11 10 2232 3235 1 3 G 9 15 20 43 40 17

11 10 11 9 8 9 9 9 B 2223 3543 35 4B 28 22 33 31 31 25 32

12 5 4 1 1 0 2 3 2 4322 1322 11 3 3 3 1 4 7 5 5

13 3 5 4 5 5 5 7 4 2322 4333 5 11 9 11 15 14 19 9 12

14 3 2 5 5 9 3 1 3 3352 2324 7 5 11 12 32 e 2 5 10

15 5 2 7 5 e 7 7 7 2243 2343 15 5 17 12 15 17 20 20 15

111 9 a 7 9 3 7 5 3 3334 3540 29 25 2o 33 23 13 15 5 21
17 4 2 5 4 11 5 9 G 3122 4264 8 4 12 8 45 13 28 14 17

IE 4 4 3 1 2 2 2 O 3232 2221 10 U 7 3 4 5 5 1 5

19 0 1 2 O 4 3 2 2 1321 2122 1 3 4 1 10 7 4 4 4

2o 4 1 2 3 3 3 5 3 3222 3345 10 2 5 o s a 11 7 7

21 1 1 0 O O 2 5 3 2321 1241 2 2 1 1 1 4 11 7 4

22 3 2 4 G 9 10 8 8 3223 4321 7 5 9 14 32 34 22 21 18
23 4 O 2 8 1O 8 8 5 3112 3531 8 1 5 25 37 25 22 14 17

24 4 4 7 7 £1 7 B {1 1222 1334 8 B 18 17 22 18 21 21 17

25 4 2 3 2 6 7 B G 3142 2231 8 5 7 4 15 19 23 15 12

26 1 1 G G 10 B B 4 2155 2222 3 3 14 15 38 1B 24 B 15
27 7 3 4 7 IO 4 4 G 4113 3342 113 7 9 20 38 9 9 14 1G

21] B 7 G 5 9 5 B 9 4443 4333 22 19 15 23 27 13 24 31 22
29 E1 8 10 9 9 B 9 5 2232 2431 22 24 40 28 31 24 28 13 26

30 5 3 2 3 7 G 5 5 2324 2132 11 G 4 7 18 16 12 13 11

31 1} 12 10 12 8 5 9 10 2722 3256 15 ‘39 3b 51 25 12 33 35 33
15.13

JAN. 1981

3K5 as as A5

1 7 u 9 10 7 9 10 5 27.42 4432 V19 23 30 34 13 27 33 15 2o

2 3 5 B 5 7 11 8 7 4421 3133 6 11 22 13 20 42 25 17 2O

3 9 G 9 6 5 7 9 7 2224 3335 27 15 28 15 12 19 27 18 20

4 9 9 9 a 4 u 11 5 4211 2352 29 32 31 22 10 23 45 113 25

5 4 5 G 7 7 5 B B 2223 3432 9 13 14 17 19 15 25 26 17

G 5 5 4 5 a 7 7 5 3222 2553 13 13 9 11 23 19 17 15 15

7 B 5 5 4 4 G 4 4 1333 4343 22 12 12 8 3 16 9 1O 12

11 3 4 G G 10 9 B B 1133 3322 7 1O 14 1G 34 32 22 24 20

9 7 G 2 2 G 3 3 4 3224 4435 19 15 5 4 15 G 7 10 1D

10 3 4 5 G 7 8 12 11 4433 3333 7 1O 13 1G 20 25 57 42 24

11 10 12 10 8 7 S 8 7 2231 2122 37 51 35 21 20 32 22 20 30

12 7 3 3 2 1 2 4 2 1222 2334 17 7 7 4 2 5 8 5 7

13 2 4 5 4 G 5 5 4 4211 2233 5 10 12 8 15 13 12 8 10

14 4 3 5 5 Q 3 2 4 2014 1443 10 7 12 14 32 7 5 1O 12

15 'l 4 5 G 6 6 7 8 2321 2432 19 1O 13 14 15 14 19 21 15

16 B B 810 8 G 3 5 3111 1412 23 2G 23 35 25 15 7 12 21

17 5 3 9 5 9 4 7 5 3222 4254 11 15 30 11 30 3 17 12 16

13 5 4 3 3 4 3 3 1 2312 1452 13 1o 7 5 a 7 7 3 e

19 o 2 3 2 4 4 2 3 2221 3534 1 4 7 5 a a 4 o e

20 4 1 3 3 2 3 3 3 2122 4445 9 2 7 7 5 6 7 7 G

21 2 2 0 1 1 2 6 4 2313 2254 4 4 1 3 2 I1 14 1] 5

22 3 4 5 e 9 1o 3 9 3122 0343 5 9 13 24 313 37 25 27 22

23 3 3 4 D 10 7 5 7 4212 2233 G 6 B 26 34 1E 13 17 15

24 5 5 B G 7 7 8 7 3232 2343 12 12 21 16 2O 19 21 19 18

25 5 4 G 4 7 8 7 G 2232 2424 11 9 14 1O 19 22 19 14 15

26 1 4 6 E 9 G 9 5 2332 3264 2 9 15 16 32 14 27 11 16

27 5 3 5 8 10 4 3 6 3221 4222 1G 7 11 22 34 10 6 16 15

2.8 7 7 7 8 S 7 10 10 2132 1333 18 18 17 23 213 19 34 34 24

29 7 9 13 9 B Q B 5 1222 2343 20 30 7O 3O 32 32 24 13 31

30 6 4 4 4 7 7 7 7 1122 3452 14 B 10 9 20 1B 18 19 15

31 10 I1 11 12 9 4 9 10 2223 2344 35 49 41 53 7.8 10 30 38 30
17.3



an, as INDICES 1981 (continued)

F 111 1931

3Kn an an

1 I1 8 9 9 1D 6 9 2221 1024 10 23 27 27 34

2 1O 7 1O 9 11 13 11 8 3212 2222 36 19 34 29 48

3 8 4 8 9 9 9 9 4 3233 2442 21 1O 25 27 29

4 6 2 2 3 2 8 1O 9 3131 2355 14 5 5 G 4

5 4 9 8 14 14 13 11 10 2225 4343 10 33 24 76 74

6 8 4 7 10 17 16 17 17 2222 2237 2G 19 34 133

7 15 11 7 4 6 4 2 2 4432 3445 100 45 17 1O 16

8 3 2 2 1 1O 13 8 13 5332 2526 6 4 4 3 39

9 13 12 9 7 9 6 4 2 5432 2434 62 55 3O 20 27

1O 3 3 2 1 4 3 2 2 5443 3233 6 6 4 2 9 5

11 2 O 3 3 9 1O 9 9 2113 2525 5 1 6 6 29 30 18

12 Q 5 5 7 7 4 7 6 3333 2241 30 11 13 20 19 15 17

13 3 4 4 7 8 6 3 4 32141133 7 8 8 18 23 9 12

14 1 1 1 3 2 5 2 3 2123 4142 2 2 3 6 5 6 5

15 2 O 1 4 813 11 B 1113 3441 4 1 3 B 22 25 22

16 8 7 5 9 6 7 4 4 1311 1331 22 18 12 27 16 9 17

17 5 3 4 4 7 6 4 4 3032 1513 11 6 9 1O 18 9 11

18 2 2 1 3 6 6 5 8 2221 2322 4 4 3 7 15 24 11

19 7 5 5 3 4 3 3 5 3140 3203 17 13 11 6 9 13 10

2O 3 2 5 9 9 8 5 3 2233 3122 7 4 13 33 32 6 16

21 3 3 7 6 6 1 2 3 1222 2211 6 7 18 15 14

22 O O O 3 2 4 5 12 2111 2145 1 0 1 6 4

23 11 6 4 2 5 9 6 8 3322 2101 50 14 9 5 13

24 6 7 5 7 8 11 13 12 3322 2174 16 19 13 19 25

25 9 10 12 11 9 10 11 10 3453 2452 33 35 51 4B 27

26 9 8 8 11 8 11 15 11 3333 2251 29 24 24 44 25

27 8 9 10 9 9 12 11 9 2122 2232 26 28 34 31 28

28 C1 6 5 6 6 7 S1 11 2232 2125 22 16 12 16 15

FE . 1981

3K5 (75 as

1 5 9 9 9 1o 5 a 11 3322 3333 13 211 33 29 29

2 9 9 11 9 11 11 9 9 1232 3212 33 30 46 29 46

3 8 7 8 B 8 9 10 4 3231 1542 21 20 25 26 21

4 5 a 3 a 1 7 9 7 3222 2:145 12 e e 5 2

5
1

5 13 a 11 1:1 14 12 9 2223 2536 11 22 21 45 57

e s 4 9 10 17 1e 17 14 5212 3211 29 10 2a 313 135

7 14 11 7 4 5 3 2 3 6412 2444 79 44 18 10 11

8 1 3 1 2 1O 12 8 12 2223 4443 3 6 3 5 39

9 1:1 11 1a a a e 5 2 3331 3354 as so 37 25 26

1D 2 4 2 1 5 2 3 2 3432 3343 5 9 5 3 11

11 4 3 3 4 9 9 9 B 3202 0243 E 7 7 8 30 30

12 B 8 5 7 5 3 6 6 4432 2232 22 21 13 17 13 16

13 3 4 t1 7 B 4 4 4 4222 3343 7 1O 8 19 24 8
14 2 3 1 3 5 3 2 3 2222 8424 5 6 3 6 12 4

15 3 2 3 3 8 11 10 9 3331 2243 6 4 6 7 23 37

16 9 7 7 B 7 6 4 5 3442 2534 30 19 17 26 19 9

17 7 5 8 6 6 4 4 4 3321 1232 17 13 21 14 16 9

18 3 3 2 4 7 6 G 6 2022 2454 6 7 5 9 18 15

19 6 7 5 3 5 2 3 5 4132 3443 14 17 13 7 12 7

20 3 3 8 1O 9 8 3 2 3132 2143 7 6 23 35 29 7

21 4 4 7 7 5 0 2 3 2412 4234 8 8 17 17 13 5

22 1 2 2 4 2 2 5 12 2321 3437 3 5 5 a 4

23 12 e a 3 5 a e a 5232 3443 59 15 1o 6 12

24 a 9 s 7 9 11 12 14 3221 2255 24 32 22 17 213

25 10 9 12 1O 8 1O 10 9 5152 1153 40 32 57 35 24

26 11 8 9 11 9 11 16 12 6242 1253 47 21 28 43 28

27 9 8 11 10 8 11 11 8 2364 2343 31 24 43 39 25

28 8 7 5 6 5 6 8 10 1222 2322 24 113 12 15 11

71:7,



an, as INDICES 1981 (contlnued)

am an an An

1 9 6 12 13 13 1O 8 12 4325 3214 28 15 54 65 66 39 21 60 44

2 9 8 13 15 14 8 8 5 3423 6223 3D 26 53 B7 73 24 22 11 42

3 4 2 3 2 4 7 8 8 2232 3334 9 5 G 5 8 17 24 23 12

4 7 8 9 9 5 4 5 6 5634 4353 18 25 30 27 13 10 11 14 19

5 5 14 13 19 20 20 17 14 3224 3335 11 78 68 194 213 227 126 71 124

G 8 8 9 8 9 6 5 4 2334 2122 25 23 27 21 3O 14 13 8 20

7 8 7 7 11 12 12 12 7 2122 5542 24 17 20 44 58 57 59 18 37

8 G 4 I 9 10 G 3 2 2222 3322 15 9 2C! 33 37 15 7 4 18

9 3 1 1 3 4 3 4 5 12.22 3323 7 2 3 7 9 7 8 11 7

10 4 5 5 9 [I G 4 1 2222 2232 10 12 11 27 29 15 1O 3 15

11 3 4 7 8 7 5 5 1 1243 2232 7 1O 17 22 18 11 13 3 13

12 2 1 7 9 7 5 9 11 2323 2121 5 2 2O 27 2O 13 31 41 2O

13 9 6 8 9 12 12 13 15 3212 1433 28 14 21 3O 58 80 63 90 48

14 9 13 I3 17 18 13 12 8 1225 5331 32 67 69 144 153 68 55 28 77

15 8 12 8 6 9 11 10 9 4321 3332 23 50 21 15 31 48 39 29 33

16 9 8 7 5 7 7 8 12 2133 3335 28 25 19 13 18 18 21 51 24

17 13 7 5 7 9 9 8 10 4223 1233 G3 20 13 18 33 28 26 34 29

18 7 8 11 9 9 11 10 7 4245 2353 17 23 41 32 31 42 40 17 3D

19 5 5 5 6 4 8 9 5 3221 2132 13 11 12 15 9 26 32 13 18

20 5 e 7 7 g a 3 1 2142 1422 11 14 17 20 31 22 7 2 1e

21 O 1 4 4 4 4 1O 10 1231 3437 O 3 8 9 9 9 40 35 14

22 :1 a 2 1 1 5 5 4 2232 3533 e 9 r1 3 a 12 11 1o 7

23 1 1 3 7 6 4 2 2 2154 1242 2 2 7 17 14 8 4 4 7

24 2 1 2 4 3 4 7 5 3332 1412 4 3 5 8 7 9 18 13 8

25 8 11 12 7 15 14 12 I3 4434 2422 26 45 54 2O 88 84 56 (35 55

25 13 B 8 9 13 11 8 11 4213 4124 G8 25 7.6 29 70 43 2G 44 41

27 8 9 9 4 9 9 8 8 2373 3432 21 30 27 10 32 28 25 2G 25

28 7 5 5 8 8 8 8 9 4321 2321 19 I4 13 22 21 24 22 31 21

29 7 7 9 10 9 11 9 5 3133 1322 19 18 33 39 27 47 28 12 28

31) 5 5 G 7 8 8 12 12 1452 2434 15 11 14 18 25 23 52 52 25

31 13 9 8 9 9 11 11 10 2232 2224 (15 28 23 29 31 42 45 38

33 ,4

MN? 1

3K5 US as A5
1 7 5 11 12 12 9 8 13 4523 1143 20 11 50 55 57 33 23 67 40
2 9 8 14 14 12 8 7 4 1232 2456 33 21 78 84 59 22 20 9 41
3 4 1 2 2 1 5 7 7 5211 2246 8 3 4 5 3 15 18 19 9
4 5 8 10 8 3 3 3 5 3543 4433 13 23 35 22 7 7 8 12 16
5 7 15 15 2O 20 2O 17 14 4332 3355 18 102 100 204 205 212 132 83 132

6 7 8 9 8 9 5 5 4 3222 3433 20 25 28 21 32 12 13 9 20
7 9 G 7 12 1O 12 11 6 3134 4444 28 16 2O 53 37 54 4G 15 34
8 7 4 G 10 9 5 4 1 2223 1432 18 9 1G 34 2B 13 10 2 16
9 2 1 2 3 4 1 2 4 1212 1244 5 3 4 6 9 3 4 8 5

1O 5 7 5 1O 9 6 4 2 3223 0024 13 18 14 39 3D 15 8 4 18

11 4 4 5 7 7 4 4 I 2323 2342 10 8 11 19 18 1O 8 2 11
12 2 1. 7 9 8 6 8 11 3211 3432 4 2 17 27 21 15 25 44 19
13 8 7 7 9 13 12 11 14 22.11 5236 22 18 17 31 62 52 49 83 42
14 51 15 15 17 1G 12 11 10 2223 2452 33 96 90 133 106 54 50 34 75
15 8 13 8 G 9 10 8 7 2264 2233 22 62 24 14 29 38 25 19 29

In 9 8 8 6 G 7 8 12 3314 4254 30 24 14 14 15 17 22 52 24
17 12 7 5 7 9 7 8 8 4212 22.24 51 19 12 17 32 19 22 21 24
18 8 9 9 9 9 9 8 5 3324 0212 21 27 3O 27 3O 29 21.3 16 26
19 5 4 5 4 4 9 9 5 2221 3242 11 1D 12 1O 8 30 30 11 15
2O 4 G 5 7 9 7 2 1 3011 1233 10 15 12 17 32 19 5 2 14

21 O 2 5 4 2 1 9 8 1212 3435 O 4 12 8 4 3 29 21 1O
22 2 4 1 1 0 1 2 4 3322 2342 5 9 2 2 1 3 4 9 4
23 1 2 2 6 4 1 0 0 2235 4321 2 4 5 14 9 3 1 1 5
24 1 1 1 2 O 2 G 4 2233 1322 3 3 3_ 4 1 4 1G 9 5
25 8 10 13 (3 14 14 11 11 7332 1233 28 39 64 16 80 74 43 47 49

26 14 7 8 9 13 1O 7 11 722.1 3217 71 18 23 31 62 38 18 48 39
27 8 9 9 4 9 8 8 8 2.332 2235 22 27 27 9 30 25 23 25 24
25 a e 5 e u e a 9 5322 2324 25 1e 12 1e 25 21 22 32 21
29 a 9 1o 11 a 11 a 4 2221 1335 22 2s 39 as 25 a1 21 a 29
30 6 5 5 G 8 8 11 11 147.2 3337 15 11 11 1G 22 2G 41 49 24
31 13 11 7 8 8 1O 9 10 3273 3135 63 41 17 21 21 34 33 34 33

2715

7 48 7



an, as INDICES 1981 (continued)

APR‘ 1981

am an an An

1 11 8 7 11 8 11 1O 9 2112 4212 43 26 2O 44 26 49 34 33 34

2 3 5 6 6 8 6 8 7 2222 1311 6 11 14 15 25 15 23 15 113

3 7 7 4 5 9 9 10 7 1413 4012 17 2.0 9 12 28 29 34 19 21

4 7 7 4 5 7 6 9 9 3311 2213 18 20 9 11 17 15 33 3O 19

5 1 1 2 3 4 3 5 5 1133 1121 2 2 5 7 9 7 12 12 7

6 4 7 9 7 7 4 5 7 2233 3333 6 17 33 17 19 10 11 19 17

7 5 4 5 5 B 5 9 7 2323 2123 12 8 12 13 21 13 29 20 16

8 7 2 7 5 310 9 7 2212 2124 17 5 17 11 6 36 28 17 17

9 9 6 2 2 6 4 4 6 4412 3323 29 14 5 5 14 10 10 16 13

10 2 3 4 7 5 7 7 5 3322 2533 4 7 9 20 13 20 17 13 13

11 1 4 8 9 161511 15 2133 2112 2 10 24 27 115 88 47 93 51

12 17 1614 14 17 17 14 17 4365 4213 140112 86 72 129 121 81 126 106

13 21 21 20 16 15 13 15 13 4765 2243 262 282 229 113 98 61 87 67 151)

14 12 9 13 1O 10 11 4 4 6132 2222 52 32 65 34 35 50 ID 10 36

15 2 3 4 7 8 7 7 6 3110 2224 4 7 8 19 23 19 17 21 15

16 9 4 S 11 10 7 8 7 2213 2132 27 1O 11 42 34 18 23 18 23

17 5 8 14 9 9 8 11 10 1232 3133 11 24 72 28 3O 26 45 34 34

18 7 4 3 6 3 12 9 10 2121 0332 2D 10 6 14 6 51 32 3B 22

19 16 13 8 13 13 12 10 7 5523 2114 105 69 22 61 66 51 35 19 54

20 9 16 14 11 13 12 12 15 5453 1223 28 116 76 49 65 54 60 91 67

21 11 11 13 14 14 1O 11 11 2233 2234 41 43 7O 71 71 37 46 43 53

22 12 12 12 9 11 9 12 9 3422 2121 56 51 58 28 42 32 54 33 d4

23 11 12 13 11 11 9 11 11 1323 3233 46 54 61 119 43 27 43 46 46
24 5 9 9 10 11 10 10 8 2231 3222 12 30 28 37 49 39 35 21 32
25 11 9 8 6 8 B 8 9 2221 2312 43 29 22 15 26 25 21 31 27

26 8 13 15 15 18 12 12 14 2222 3334 25 24 101 94 163 59 60 76 75
27 15 15 13 15 12 11 7 9 7413 2323 97 92 68 102 59 45 20 28 64

28 5 4 5 6 711 611 3212 4213 13 8 11 15 18 44 15 46 21

29 12 8 8 12 9 9 8 7 4232 2323 55 24 21 59 33 28 25 17 33
30 6 5 7 5 8 3 6 4 4421 1212 14 11 19 12 26 7 15 8 14

38.1

APR 1981

3K5 as as A5

1 11. 9 E1 11 B 11 1O 13 6422 4224 45 30 24 41 26 43 36 25 34

2 2 3 5 6 B 5 8 7 2122 2411 5 7 11 16 25 12! 24 17 15

3 8 9 4 5 7 13 9 7 2122 2224 22 32 10 11 20 23 31 2O 21

4 8 6 4 5 6 5 9 7 1321 2443 26 15 1O 12 14 11 28 19 17

5 2 1 1 1 1 2 3 4 3222 2432 4 3 2 2 2 5 7 8 4

6 4 7 9 7 6 4 3 5 2212 2222 9 19 27 18 14 8 6 11 14

7 5 3 2 3 6 3 6 5 3214 4233 13 7 5 6 16 7 16 12 10

B 7 2 6 5 1 B 7 6 3222 2258 20 5 15 11 3 22 20 16 14

9 11 7 1 1 4 1 1 3 7522 4222 42 20 2 2 10 2 2 7 11

1O 2 1 3 4 2 5 6 4 2223 3745 4 3 7 10 5 11 14 8 8

11 0 4 8 9 13 13 9 13 1321 2335 1 10 21 28 66 68 30 69 37

12 18 17 13 15 16 15 14 16 6332 2325 160 132 69 93 114 88 71 113 105

13 20 20 19 15 14 12 14 11 6343 2453 217 240 192 98 84 57 75 46 126

14 11 1O 12 8 8 9 4 3 7232 2331 50 37 51 2G 26 33 9 7 30

15 1 3 3 6 6 6 6 6 1000 4444 2 7 7 15 15 14 14 16 11

16 6 4 5 10 8 6 6 4 1223 2243 26 9 12 39 25 14 14 10 19

17 5 9 I4 9 8 8 8 9 2321 2214 11 28 78 32 22 26 26 32 32

18 6 5 3 6 1 9 7 6 2222 1423 15 13 6 14 2 32 17 25 16

19 14 15 8 13 13 12 1O 6 4533 2136 83 96 25 66 67 54 39 15 56

20 6 15 12 11 12 12 14 14 5322 1227 23 57 59 44 57 55 72 84 60

21 11 11 12 12 13 10 11 12 1432 2246 47 48 57 58 64 4O 47 60 53

22 13 11 13 9 11 10 12 9 4222 3144 65 41 64 27 42 35 57 30 45

23 11 11 14 1O 1O 13 9 11 3231 3213 45 42 76 34 37 23 28 49 42

24 5 9 9 10 1O 9 10 8 3441 3122 11 33 3O 36 38 33 36 22 30

25 10 B B 6 7 7 6 9 3221 2117 37 24 21 15 19 17 15 32 23

26 8 9 14 15 15 12 13 14 4432 2153 24 33 E14 92 99 52 61 78 65

27 1514 12 14 11 9 710 75212112 88 81 56 82 47 31 17 36 55

28 7 3 3 7 5 10 5 10 2222 4227 18 6 7 18 12 35 11 35 16

29 12 8 6 11 1O 9 9 6 6324 3233 56 24 15 48 4O 29 31 15 32

30 5 3 6 4 7 1 4 2 5332 2222 13 7 15 9 20 3 8 4 10

3318

_49,



an
,

as INDICES 1981 (continued)

MAY 1981

3Kn an an

1 4 3 11 1O 9 8 11 8 1234 2322 B 5 48 30 28

2 8 5 6 5 5 5 4 4 3224 2233 24 11 15 12 12

3 4 4 7 7 5 4 3 3 2233 3332 10 1O 2O 17 11

4 3 2 5 5 4 4 4 1 2213 2222 6 4 11 11 Q

5 2 0 1 2 5 3 4 3 2132 3231 4 1 3 4 11

G 3 4 4 4 5 5 5 2 2132 2331 7 B 9 1O 11

7 4 5 4 5 5 3 4 3 2222 2221 B 11 10 13 13

8 4 5 5 7 7 1O 1O 9 2243 2320 8 12 11 19 19

9 13 1D 17 12 1O 5 8 8 2523 2112 GB 151 14G 59 37

1O 9 10 9 7 7 1O 12 19 3531 2463 33 3G 27 17 1B

11 1B 17 15 14 14 7 7 9 2313 3225 119 129 104 86 75

12 5 G 13 4 8 9 9 9 3102 1333 11 14 15 1O 25

13 9 1O 8 4 G 3 3 4 3232 2221 31 38 24 1O 14

14 6 8 9 11 10 8 11 9 2243 2212 14 23 31 47 35

15 10 19 19 13 12 12 11 12 21353 3442 38 188 155 51 58

15 14 14 16 18 16 15 13 B 7344 5532 £12 75 114 149 105

17 7 G 4 5 6 G 6 14 3531 3313 18 15 9 12 14

1B 14 19 20 14 12 12 11 8 3354 3433 79 175 204 B4 57

19 7 9 12 9 9 9 7 9 4312 2222 18 27 51 3O 32

20 11 11 17 9 11 12 14 9 4372 3442 41 49 143 30 45

21 7 G 7 9 7 G 9 11 4252 2435 1Q 14 18 27 19

22 5 5 5 4 5 G 5 4 3222 2322 12 15 14 1O 13

23 4 B 11 10 10 O Q 8 3213 3342 10 23 4B 39 4O

24 1O 7 B 8 9 10 E] 11 4323 2231 35 2O 25 26 28

25 9 12 10 11 10 9 12 12 2141 4223 32 51 4O 49 39

26 10 G 5 4 3 5 6 6 5242 2331 35 15 14 9 5

27 4 G 4 7 3 ll 7 6 3333 2343 9 1G 8 1B 7

28 8 11 7 7 9 7 5 8 2243 4134 25 46 1B 18 33

29 (3 7 13 4 5 2 5 5 1432 2432 14 19 15 B 11

30 4 5 4 7 7 7 5 7 4444 1330 9 11 9 17 17

31 7 6 B 8 G 7 5 G 1122 3213 17 14 23 24 1B

MIW 1981

3K5 (75 BS

1 2 3 11 B 8 5 10 7 2223 4034 5 7 42 23 23

2 B 5 4 4 3 4 1 3 5222 2221 23 11 1O 1O 7

3 4 4 7 5 4 3 1 1 3231 4322 9 10 17 13 9

4 1 1 2 1 1 2 1 1 2233 3222 3 2 5 3 3

5 2 1 O 1 4 2 2 1 1222 3321 4 2 1 2 8

G 2 4 4 1 3 1 1 1 2313 0222 5 B 8 3 7

7 3 4 3 3 3 1 1 0 3421 1221 G 10 7 5 G

8 3 3 2 5 5 8 7 7 2333 2332 5 7 5 11 11

9 12 17 1G 13 9 6 5 5 4422 1233 60 121 112 63 28

1O 9 8 B 4 4 8 9 17 3432 1343 29 22 22 8 8

11 16 17 15 13 11 5 5 B 5322 5128 117 130 102 69 47

12 5 7 5 2 5 Q 9 B 2123 2254 13 2O 13 5 14

13 7 B 8 2 1 1 1 1 3552 3223 20 31 24 5 3

14 A 7 9 12 9 7 9 7 2223 2233 10 17 30 51 29

15 11 17 15 11 12 11 12 12 3324 4344 46 146 99 45 54

1G 12 12 14 19 15 14 11 S 5437 4444 57 51 84 182 90

17 B 5 2 5 7 4 5 13 7222 3325 21 12 5» 11 17

18 14 1E 17 13 1O 11 9 7 2452 2445 74 159 130 7D 4D

19 5 7 11 1O 9 10 7 7 3123 2324 16 18 45 37 31

20 11 12 15 B 11 11 14 10 5342 3435 42 55 102 25 45

21 E G B 8 5 3 7 10 4422 2135 22 1G 23 24 11

22 G 5 5 4 3 4 4 3 4523 0353 14 12 12 8 7

23 2 G 12 11 B 7 9 7 2122 2345 S 14 54 41 22

24 11 B 9 9 5 8 I1 10 7432 4334 44 22 30 33 23

25 9 12 11 1O 9 9 11 11 4533 4237 27 54 41 37 27

26 9 8 8 2 3 4 1 5 8573 4313 33 23 21 5 5

27 3 5 3 4 0 1 3 4 4222 22313 7 13 13 1O 1

28 B 12 4 5 G 3 1 5 7321 1022 25 50 10 12 14

29 4 5 5 1 4 1 1 2 2232 1223 9 13 12 3 B

30 2 2 2 4 4 3 1 5 5412 1123 5 4 5 9 8

31 E 5 6 6 4 4 4 2 4311 3243 15 12 16 15 10

_ 50 _



an, as INDICES 1981 (continued)

JUNE 1981

3Kn an

1 6 5 8 6 5 B 7 5 1121 2224 15 12 23 16

2 5 4 5 8
‘

8 7 4 5 2222 2222 12 8 12 22

3 5 7 11 8 1O 1O 1O 8 1343 5221 13 2O 41 21

4 5 4 6 5 5 4 4 2 2133 2342 11 8 1G 12

5 6 4 5 5 6 3 5 5 3322 4312 16 9 11 13

6 5 3 2 9 13 9 9 7 3312 3234 13 7 5 3O
7 9 13 15 13 14 16 17 13 1334 2231 32 68 90 64

8 12 10 9 5 5 9 9 7 2213 3433 55 38 32 12

Q 6 3 4 4 2 5 4 4 2121 2332 14 7 9 10

1O 3 3 4 5 4 5 5 5 1113 3121 7 6 8 13

11 4 4 6 4 B 6 7 6 2343 3221 10 9 15 9
12 5 3 2 4 2 2 5 6 3142 2242 12 7 4 9

13 3 4 5 6 7 4 3 2 0132 2314 6 8 13 14

14 2 O 3 6 4 5 5 2 2132 2443 5 1 6 14

15 7 8 8 8 8 7 8 7 2533 1223 19 21 25 25

16 9 10 7 9 8 9 1O 11 3233 2333 32 38 19 31

17 12 9 9 6 5 1 4 6 2351 2232 58 28 33 10
18 6 7 7 7 5 8 8 8 2221 2224 15 19 19 17

19 7 4 5 8 B 8 8 8 3145 2522 20 10 12 26

20 6 7 9 S 8 7 7 G 3422 2123 16 18 27 3O

21 5 9 8 6 4 5 6 7 2323 2543 11 31 22 14

22 4 O 1 3 4 5 8 5 1132 0223 9 O 3 6

23 2 6 4 6 3 5 4 5 2242 1321 5 16 10 14

24 4 3 6 1O 8 8 11 4 1224 2432 9 7 15 38

25 5 6 6 1O 9 11 6 9 3142 1321 13 1G 16 38

26 B 8 10 11 11 8 5 8 1233 3333 24 22 39 42

27 8 8 1O 8 7 8 8 6 1252 2232 23 23 36 22

28 B 6 10 7 5 6 6 5 4232 4433 15 14 36 19

29 5 7 16 16 16 9 7 S 3224 4312 13 19 111 118
30 1O 7 I1 6 7 9 11 Q 1332 3133 34 19 1O 14

JUN 1961

3K5 US as A5
1 4, 5 5 4 1 6 4 3 3222 3235 10 11 13 9 3 7 1O

2 4 3 4 6 7 4 1 2 2221 5312 9 7 10 14 18 5 9

3 4 5 1O 4 6 7 8 7 2343 1235 D 13 36 9 16 20 18

4 3 3 4 2 1 O 1 1 1211 2211 6 6 8 4 2 2 4

5 6 3 2 1 3 1 1 3 6322 4226 1S 6 4 2 6 7 6

6 4 3 2 8 9 9 5 7 5341 1334 10 6 4 26 28 3O 18 17

7 9 11 13 11 11 12 17 13 5632 4456 31 47 66 44 46 51 65 60

8 11 B 8 4 2 5 8 4 5322 2343 50 2G 24 8 5 13 9 20

9 5 2 2 2 0 1 O O 3211 0311 11 5 5 4 O 3 1 1 4

10 1 2 2 3 1 1 2 2 2112 2232 2 4 4 G 2 2 4 4 4

11 4 3 4 0 3 1 3 7 4341 1233 8 6 B 1 6 3 7 19 7

12 4 3 0 2 O O 1 3 3413 1115 9 5 1 4 0 1 2 6 4

13 O 2 5 2 5 2 0 0 1232 4320 1 4 12 5 11 5 1 0 5

14 0 O 0 2 4 2 1 O 0001 4330 0 O 0 5 8 5 2 0 3

15 7 8 9 7 7 2 5 G 2564 3326 17 24 28 1G 17 5 11 15 17

16 9 9 6 5 6 8 7 10 5532 3356 32 31 16 16 15 21 20 4O 24

17 11 9 9 5 2 0 1 3 6443 2022 46 3O 31 13 5 O 2 7 17

18 7 8 7 5 3 7 B 5 2432 2254 17 21 18 11 7 2O 24 12 16

1B 7 3 3 6 B 5 7 6 54112215 18 7 6 16 23 11 17 16 14

20 6 6 8 8 6 4 2 4 5532 2334 15 16 22 21 14 9 5 8 14

21 4 7 9 2 0 0 1 3 6343 0224 9 19 28 5 0 1 3 6 9

22 2 0 0 0 1 1 4 1 2011 2343 5 O 1 1 2 3 1O 3 3

23 1 5 2 3 1 2 .0 3 3442 1422 3 13 5 6 3 5 1 6 5

24 3’ 1 3 7 5 5 7 1 31312233 6 2 7 17 11 11 19 3 10

25 3 5 5 B 9 8 4 8 1422 4222 6 13 11 25 27 23 10 23 17

26 6 7 8 1O B 5 3 4 2332 2233 14 19 25 38 24 6 10

27 7 7 9 5 4 5 5 2 3451 2233 18 17 27 12 9 11 5

28 6 6 1O 6 3 4 4 1 4423 0212 14 16 35 21 7 B 3

29 4 7 16 14 13 8 5 4 5323 3534 9 17 119 84 67 12 B

30 9 5 3 2 2 2 B 7 3432 3325 32 13 6 5 5 21 18

,5]—



an, as lNDlCES 1981 (continued)

JULV 1981

3Kn an an An

1 11 7 9 9 10 8 8 9 3233 3121 43 20 31 31 37 25 22 31 30

2 7 9 13 12 12 8 11 9 2443 4121 19 31 66 S4 51 25 43 28 40

3 4 4 7 G 4 3 8 1D 3355 3335 9 1O 17 15 1O 7 25 37 1G

4 7 5 3 3 5 7 G 12 3222 5343 18 12 7 G 12 20 15 53 18

5 7 G D 10 8 9 8 8 4133 3422 20 1G 24 34 22 31 26 22 24

G B 9 12 11 9 9 1O 7 4133 1222 24 27 53 41 31 32 34 2O 33
7 7 9 9 7 1O 9 B G 2322 4322 18 31 3O 19 36 28 22 1G 25

8 9 B 7 9 6 3 4 4 2322 2323 28 2G 18 28 15 6 10 1O 18
9 G G 6 5 5 ‘3 5 5 3342 3422 14 14 1G 13 15 12 13 11 14

10 3 4 3 2 2 4 5 5 1321 2212 6 0 7 5 5 9 12 11 B

11 2 6 11 11 8 9 8 8 2233 3232 5 14 50 41 25' 29 2G 23 27

12 7 1O 9 9 1O 11 10 11 2433 1333 20 37 2B 30 34 42 40 I14 34

13 8 5 G G G 7 8 B 3223 2343 24 13 14 16 14 18 22 21 18

14 7 5 4 5 7 9 4 5 3133 3143 17 12 8 13 19 28 9 11 15

15 4 4 2 4 2 3 3 3 3322 2322 B 9 5 B 4 6 7 6 7

1G 5 7 7 7 5 B 5 5 5242 3323 13 19 17 19 11 23 12 14 16
17 6 5 11 13 11 B 12 15 4144 4333 14 11 4B 62 48 21 59 98 45

18 10 B G 7 6 3 5 7 2223 3344 40 22 16 20 15 7 113 19 1Q

19 5 7 5 4 B 7 7 7 3312 3533 11 2O 11 8 25 17 20 17 16

20 B 9 5 11 13 7 5 G 2343 1222 22 31 13 43 61 17 15 14 27

71 8 5_ 6 5 5 4 3 G 7242 3232 21 11 14 13 12 9 7 14 13
22 7 B 5 11 11 11 9 13 2133 2313 18 26 11 44 4G 41 33 63 35
23 9 5 12 15 15 15 11 9 1124 2444 28 13 58 88 94 85 47 33 56
24 B 4 G 4 8 8 7 11 1342 3132 14 10 15 9 22 23 19 50 20
25 11 15 18 13 24 23 21 20 1233 4245 44 S3 158 G3 393 332 252 243 197

26 22 1B 17 15 14 14 1O 10 7535 5222 317 180 134 100 85 74 38 39 121

27 12 13 15 14 10 7 5 10 2345 2332 54 53 92 74 3G 19 11 35 48

2B 7 9 9 8 7 5 5 G 3233 1231 20 28 27 25 19 11 11 16 20

29 6 t1 2 3 2 4 3 5 2232 3424 15 8 5 7 5 9 7 15 9
30 5 4 9 9 8 8 8 7 4272 3212 11 1O 31 27 21 25 2G 20 21

31 7 6 9 B S 8 B 10 2022 2212 18 15 33 24 13 24 25 38 24

32.7

1 81

3K5 as as A5
1 11 G 8 7 8 G 5 B 8425 1311 43 1G 24 17 24 14 11 16 21

2 G 10 12 8 10 S 9 9 2332 4247 16 38 60 2G 34 14 27 27 30
3 3 2 3 2 1 O 8 11 5223 2257 7 4 G 5 3 1 23 40 12
4 7 5 1 1 2 4 G 8 6522 2233 17 12 3 2 4 B 14 26 11

5 5 6 6 8 5 5 6 4 5221 2323 13 15 14 23 13 13 14 1O 14

G 7 9 1O 9 [3 9 B 4 3432 2332 19 27 35 28 15 28 25 10 23
7 5 8 9 7 7 5 4 4 4522 4221 14 23 29 17 2O 11 10 B 17

8 7 7 5 8 4 O 2 1 6321 2122 18 20 11 22 10 1 4 2 11

9 6 4 4 4 4 1 4 3 5332 4264 15 10 10 10 9 3 1O 7 9
1O 1 3 2 1 1 1 3 2 3432 1213 3 7 5 2 2 2 G 4 4

11 0 4 9 9 6 7 7 4 1220 2222 1 8 28 30 15 2O 2O 9 15
12 7 9 9 8 8 1O 9 11 2223 2437 17 33 31 24 26 34 32 50 31
13 B 4 5 4 4 4 7 5 5421 4253 26 1O 12 B 9 9 17 13 13
14 8 5 3 2 5 B D 1 4233 2312 25 11 7 4 12 16 1 3 1O
15 2 3 1 1 0 O D 1 1423 1112 4 7 3 3 1 1 1 3 3

16 U 7 5 B 2 4 2 3 5223 2234 14 18 11 22 5 9 4 6 11
17 6 3 12 12 11 6 14 15 5421 2233 16 7 51 52 4G 15 83 96 4G
18 11 8 G 5 3 O 3 3 7443 2224 47 22 15 11 7 1 G 7 15

19 4 4 2 2 4 4 G 2 3321 0433 10 8 4 4 9 8 14 4 8
2D 7 8 4 8 11 4 2 4 4423 3232 17 22 1O 21 45 9 5 8 17

21 7 4 3 3 O 0 0 2 6340 1113 20 9 7 7 1 1 1 5 6

22 5 fl 4 9 8 8 6 10 3423 4203 13 25 8 32 23 22 15 37 22
73 8 4 12 13 15 15 11 ‘J 3222 2426 23 10 53 61 90 93 42 33 51
24 4 2 4 2 3 4 4 11 3322 1226 5 1O 5 7 .11 12

25 9161511 23 2120 20 117

2G 20 19 15 12 12 12 8 9

27 12 11 12 12 9 G 3 6

28 6 7 B 7 G 3 4 4

29 7 5 O 1 0 0 O 4

3O 4 3 8 8 G 7 7 4

31 8 7 9 5 4 4 B 8



an, as lNDlCES 1981 (continued)

AUG 1981

SKn an an

1 811 11 11 6 911 10 21412423 22 I14 48 41 16

2 6 4 4 8 8 11 8 11 3221 3322 16 8 1O 22 26

3 8 1O 12 10 9 9 8 6 1222 2341 24 39 59 35 29

4 a 11 11 a 5 5 5 4 3233 3222 21 41 42 24 11

5 4 11 11 8 £1 9 9 8 3333 3423 9 4B 50 26 24

6 11 9 11 1O 8 5 4 5 5274 2334 50 29 48 34 23

7 4 4 4 5 7 8 9 7 2312 2322 9 1O 1O 12 2O

8 5 2 2 4 4 O 2 6 3232 2122 13 5 4 9 9

9 8 6 2 1 4 5 8 8 2522 1222 25 16 4 2 8

10 6 13 10 12 10 9 4 6 2332 1234 23 67 35 53 34

7 6 7 8 9 11 11 11 2233 1322 19 15 17 25 32

12 13 8 7 5 6 7 7 8 1233 1113 24 22 1B 12 16

13 8 8 7 6 7 5 6 B 2132 2123 21 23 17 14 18

14 7 4 5 8 9 4 6 8 3224 3232 17 B 11 21 28

15 3 5 5 4 6 6 11 13 2233 5232 6 11 11 9 15

16 9 8 4 5 7 6 4 6 3422 4341 30 22 10 1B 16

17 12 9 12 14 9 9 10 11 2444 2222 55 31 51 B1 27

18 12 6 11 1O 11 11 1010 6243 3415 51 15 41 34 50

19 7 7 6 6 10 7 7 6 3212 5322 18 19 16 15 35

20 G 13 6 2 3 6 9 5 1321 1322 15 14 16 5 6

6 7 10 8 9 1O 9 8 2434 2244 15 17 4O 26 28

22 9 a a 7 3 7 1o 9 3243 3132 27 23 2s 17 7

23 13 11 13 12 16 15 12 1B 1444 3132 61 47 66 59 116.

24 11 10 8 8 8 12 11 12 1132 2412 49 35 26 24 21

25 10 7 9 9 8 9 9 9 2424 2323 39 17 31 29 21

26 2 4 6 4 5 9 7 7 2331 2222 5 9 16 8 12

27 6 6 5 9 13 14 12 9 3333 2321 14 16 13 28 66

28 9 9 9 1D 7 12 7 10 2322 2225 29 31 28 34 19

29 7 7 11 12 11 9 7 7 4264 2232 18 19 42 56 48

3O 1O 10 7 11 9 7 4 10 4424 3231 34 38 20 44 27

10 14 10 7 5 6 3 1 3233 2222 35 73 34 17 12

AUG 1981

3K5 as as

1 6 9 9 9 4 5 9 8 5223 1232 24 28 33 3O 8

2 5 3 5 6 6 7 6 9 5032 1304 12 7 11 14 15

3 a 9 11 1o 6 e 7 5 4432 2434 22 32 413 35 15

4 7 1o 9 a 2 1 3 2 3223 2221 19 34 23 24 4

5 3 10 11 7 5 a a 7 1341 3432 a 34 50 1a 12

6 12 9 10 9 6 5 3 4 8523 2245 52 32 40 28 16

7 3 5 4 4 9 8 1O 4 1522 1545 6 12 8 10 28

8 6 1 1 2 O 0 0 5 4232 21013 15 3 2 4 1

Q 8 6 O O I 0 5 5 3611 2232 22 15 1 1 2

10 7 14 9 10 7 8 1 3 2312 4322 19 78 31 38 17

6 6 4 5 6 8 11 8 2222 1243 15 15 9 13 16

8 8 7 2 5 5 4 7 2242 1213 23 21 20 5 11

7 7 6 5 4 4 3 6 23113331 18 18 16 11 8

7 4 4 7 6 4 4 6 3623 3212 17 10 1O 2O 15

2 6 4 1 2 4 10 12 2423 1244 5 15 10 3 5

8 6 5 5 4 4 1 6 2431 3325 21 16 11 12 9

11 8 9 14 B 7 6 9 4243 3224 47 25 32 77 23

12 6 9 9 1O 9 9 9 6322 3254 54 16 28 29 39

7 8 6 5 6 5 5 3 2311 2322 19 23 15 13 14

7 7 4 0 1 4 7 4 4411 2222 19 18 8 1 2

6 5 B 7 7 7 9 8 3123 2243 1G 13 25 19 20

9 9 7 5 3 4 8 7 3522 2234 30 27 20 12 6

12 11 10 12 17 14 9 16 4544 3232 55 45 4O 59 125

11 11 8 6 B11 11 15 3421 1245 47 46 21 16 22

11 e 9 a s a s 7 2414 0322 so 14 27 23 15

3 4 4 O 3 8 5 5 3122 3222 7 8 1O 1 6

6 5 4 8 10 11 9 7 4222 3312 14 11 10 25 34

1O 8 9 9 7 9 6 9 2111 2135 34 25 28 28 17

7 a 9 10 9 9 7 6 2252 1132 17 23 31 36 31

9 10 7 9 8 7 2 8 4333 2222 31 37 19 31 22

1O 13 10 6 4 4 1 O 2422 3221 34 68 34 14 9

-53,



an, as INDICES 1981 (continued)

SEP 1981

3Kn an an An
1 2 2 3 4 4 5 5 5 2211 1121 4 5 6 9 1O 12 13 11 9
2 5 8 12 11 1O 11 9 8 3544 3322 13 25 51 47 35 41 27 24 33
3 5 6 8 B 5 6 4 7 1234 3344 15 1E 22 22 16 14 1O 18 17
4 5 0 3 5 8 5 8 12 3252 3122 12 1 7 12 25 14 25 58 19
5 12 1O 9 9 9 8 7 9 4323 2322 54 35 29 2B 27 25 17 29 31

G 8 5 8 5 5 4 4 5 3033 2211 22 15 25 11 13 10 B 15 15
7 3 6 2 4 2 6 7 5 1324 3223 7 14 5 1O 5 14 1B 11 11
B 4 B 6 4 1 2 4 12 2233 1222 8 24 14 B. 2 4 B 53 15
9 9 a 9 a 5 6 a 11 3212 2233 211 15 27 21 14 113 24 22 21

10 7 5 5 C1 9 9 7 6 2222 3210 19 13 11 22 32 27 18 15 2O

11 11 11 11 11 4 7 9 2234 4223 41 41 43 43 48 1O 17 32 34
7 9 7 7 3 9 1o 6 2745 2322 20 27 19 19 32 27 36 15 24
8 B 7 7 1O 8 4 7 2423 2332 21 23 19 18 35 21 9 18 21

1 3 7 4 9 s a 3 2132 2421 2 7 19 9 33 22 24 28 1a
5 5 10 7 6 8 G 6 3332 3534 13 12 38 20 15 2B 15 15 19

4 6 5 5 5 5 5 5 3533 2334 9 1G 11 13 11 12 11 12 12
3 4 1 2 4 2 4 2 2322 4222 7 1o 2 5 1o 5 10 4 7
2 0 3 1 4 3 14 14 3123 3443 5 1 5 3 8 7 80 B2 24

13 1O 15 11 13 7 11 10 1242 2222 G3 35 104 50 70 19 42 38 53
2D 7 5 5 4 5 5 B 7 2335 2222 19 13 11 10 12 11 21 20 15

5 2 3 5 1 3 5 9 2324 3044 16 5 7 11 3 7 14 27 11
5 11 1O 5 5 1 5 9 2532 3322 11 41 40 14 13 3 15 31 21
7 2 1 2 3 3 1 5 1222 2212 17 5 2 4 7 7 3 11 7
3 5 5 G 7 7 5 7 1223 2212 7 13 14 16 20 19 15 2O 15
7 £1 7 6 11 11 4 5 3231 3303 17 24 19 15 43 45 9 13 23

5 8 11 14 14 12 13 12 2215 5545 13 26 45 7B 79 54 7O 53 52
9 9 13 11 6 7 12 7 4254 2473 27 31 58 46 15 ~18 56 17 35
8 5 3 4 4 5 3 5 5212 1224 25 12 7 9 9 13 7 12 12
4 5 4 G 10 1O 1O 10 2522 1322 8 12 8 14 34 36 37 35 23

30 5 8 7 a 10 a a a 1323 3331 15 22 1a 25 34 25 25 26 24

2114

SEP. 1951

3K5 05 35 AS
1 O, 2 2 3 4 3 4 4 1221 1322 1 5 5 5 B

’

7 9 9 5
2 7 a 10 9 3 3 a 7 4633 4223 17 25 37 31 32 32 21 20 27
3 5 5 7 B 5 4 1 4 5234 3222 15 14 20 23 11 B 2 9 13
4 5 1 3 5 a 4 5 12 4234 5235 13 2 s 11 21 s 15 53 16
5 11 9 9 9 7 7 4 9 2421 2324 43 27 28 3O 19 19 8 27 25

6 9 G 8 4 4 1 2 4 5222 1223 30 14 24 9 8 2 5 10 13
7 4 7 2 3 1 5 7 4 2122 2423 8 17 5 7 3 11 19 8 1O
8 5 5 6 3 O O 2 9 3231 1123 11 21 15 6 O 1 4 32 11

9 9 7 8 7 5 3 5 5 2421 4432 26 17 25 17 12 7 15 15 17
10 8 7 5 5 8 7 6 7 2221 1123 22 1B 13 15 25 17 15 17 18

11 11 9 1O 10 5 5 Q 3432 3135 48 43 31 35 39 12 12 27 31
7 7 E1 5 8 7 9 5 5542 2334 17 17 15 15 26 2O 29 14 19
8 9 8 7 9 7 3 5 3432 4312 23 31 21 20 27 19 7 11 20
O 5 5 5 13 5 7 8 1221 2232 1 11 13 13 2G 15 19 23 15
5 G 9 7 5 G 4 4 2221 4144 13 14 30 1B 14 1G 9 9 15

4 5 5 5 4 5 3 3 6342 2314 9 13 11 11 8 13 7 5 10
2 4 O 3 3 1 3 1 2314 3332 4 B 1 5 7 3 5 3 5
3 '1 3 1 4 2 13 14 1332 5243 7 3 6 3 8 5 65 81 22

14 10 14 11 11 7 10 9 2212 4234 71 38 82 45 48 17 38 31 45
8 5 4 4 4 3 7 8 4323 4323 24 12 9 9 1O 7 20 25 15

7 3 3 3 1 2 5 B 4211 1326 19 7 7 7 2 4 11 25 10
7 9 1O 5 5 O G 9 5732 2135 17 31 39 12 11 1 16 27 19
7 3 O 1 2 3 .0 4 3312 4326 19 7 1 2 5 6 1 1O 6
4 8 5 7 B 7 7 7 3322 2324 8 21 1G 18 21 17 18 19 17
5 a 7 7 9 10 4 4 2212 0323 15 22 20 1a 30 37 a 9 2o

5 9 9 11 13 11 12 12 3233 3347 13 32 32 48 59 44 52 54 43
9 9 11 8 6 5 1O 5 4523 2154 28 30 45 26 14 14 37 12 25
7 5 3 3 3 5 2 4 7121 3424 20 11 7 7 7 13 5 8 10
3 4 3 5 1o 9 9 9 1232 4323 5 a 7 11 35 31 30 30 2o
5 9 B 9 1O 8 9 9 2121 3533 15 28 21 2B 35 24 30 32 27

_542



an, as INDICES 1981 (continued)

1981

3K“ 0'11 an An

1 6 4 4 6 8 7 5 8 1221 1222 14 10 9 16 24 19 11 24 16

2 8 5 4 5 9 9 17 10 4124 2162 22 11 1O 11 29 27 127 34 34

3 6 8 11 14 15 12 11 9 1333 2123 16 23 50 84 87 58 49 33 50

4 7 11 9 9 9 8 10 5 4421 1332 18 46 3O 29 32 22 38 13 29

5 4 3 7 6 5 2 1 4 3123 3224 10 6 19 21 12 4 3 9 11

6 1 1 1 5 8 D 3 5 2223 2544 2 2 3 12 21 22 7 13 1O

7 9 7 8 11 11 10 16 12 4432 3253 29 17 71 42 41 40 111 56 45

8 10 11 12 14 8 9 10 IO 3125 3322 34 45 59 75 26 27 34 34 42

9 9 11 7 11 7 9 9 8 3411 2533 33 41 18 45 20 33 27 21 3O

1O 5 9 10 10 10 13 14 11 2552 1235 11 3O 37 35 35 63 71 45 41

11 11 13 15 15 15 14 9 9 6555 5230 45 62 94 93 102 77 28 29 66

12 9 9 10 8 1 1 1 3 4325 2221 31 29 40 26 3 3 7 18

13 5 3 8 6 6 8 9 14 3112 1342 11 7 23 15 16 21 29 82 26

14 21 19 12 9 9 1O 12 15 2343 2433 247 177 59 29 32 37 60 98 92

15 8 1O 1O 9 12 1O 8 8 2242 3222 25 37 38 30 53 35 21 25 33

16 5 9 7 4 3 2 4 4 2321 1323 12 33 18 9 7 4 8 10 13

17 4 6 10 11 10 11 9 6 3123 2123 8 16 37 4B 34 42 29 16 29

18 8 3 3 2 1 5 5 5 4312 2431 22 7 6 4 2 12 13 13 10

19 6 9 9 11 12 9 1O 11 3113 2323 15 30 33 48 51 27 34 43 35

2O 1O 8 9 13 17 19 20 14 1223 2455 35 25 30 68 146 185 203 74 96

21 13 13 11 14 9 11 6 10 2324 3332 69 65 41 85 33 45 15 34 48

22 9 10 11 16 19 17 15 17 3215 3437 30 38 42 109 175 145 97 126 95

23 14 11 14 9 6 10 8 9 3142 2312 80 41 72 31 15 34 26 27 41

24 2 0 3 9 11 13 11 1D 2131 4553 5 1 7 28 50 7D 45 39 31

25 6 10 11 11 11 8 6 5 3436 6322 14 40 47 45 43 22 14 11 30

26 5 5 9 9 8 8 5 6 2210 2322 11 11 27 29 22 22 11 14 18

27 5 2 4 4 7 9 7 8 4223 3122 13 5 10 9 17 32 19 24 16

28 7 6 9 9 8 9 12 12 2132 1354 17 15 32 28 25 27 59 57 33

29 6 5 6 9 5 6 5 11 2312 3123 15 13 16 27 11 16 11 43 19

3O 5 5 4 7 11 11 5 7 2222 3322 11 12 9 2O 48 41 12 18 21

31 4 O 3 3 5 5 3 3 2022 2432 10 0 6 7 11 11 7 6 7

3510

OCT, 1981

3K5 US as A5

1 7 5 4 5 8 7 4 7 4121 2213 17 13 9 13 22 2O 8 19 15

2 9 5 4 5 9 7 15 10 3122 1232 27 13 8 12 28 20 93 34 29

3 7 11 13 14 14 11 12 10 2122 2225 20 46 67 73 81 49 51 34 53

4 6 9 9 9 1O 9 9 5 5321 3143 15 32 3O 31 37 27 3O 13 27

5 5 4 6 7 4 2 1 3 5211 3224 13 8 16 17 1O 4 3 7 1O

6 1 1 2 5 9 7 2 5 2221 2635 2 2 4 12 3O 18 5 13 11

7 10 7 7 10 10 11 16 12 7312 2354 4D 20 17 4O 37 44 114 51 45

8 9 12 12 12 8 8 10 9 3110 1323 29 52 57 54 25 21 36 28 38

9 11 12 8 10 7 8 8 6 2422 2232 41 55 25 37 18 23 21 _16 30

10 6 8 8 10 9 12 13 11 1231 2135 14 25 26 34 31 57 65 41 37

11 10 1O 14 14 14 13 9 9 6332 1342 40 39 75 83 86 68 32 28 56

12 9 9 11 9 2 1 O 3 5232 3323 32 33 43 27 4 2 1 7 19

13 4 5 8 5 5 7 8 16 2113 3532 9 11 22 12 13 20 26 116 29

14 21 19 12 9 8 9 12 17 1344 2243 275 185 54 32 26 28 51 123 97

15 9 9 9 9 11 1O 7 9 2113 3324 27 32 28 28 50 34 20 27 31

16 7 10 B 5 4 2 5 5 3222 2342 17 36 24 12 8 5 13 11 16

17 4 6 12 11 1O 1O 9 6 4313 2553 9 24 52 50 40 37 31 16 32

18 9 3 2 2 0 5 6 4 3221 2553 27 7 5 4 1 12 15 10 1O

19 6 9 1D 11 12 8 9 9 1322 4344 16 3O 38 49 54 24 31 33 34

20 8 8 8 13 16 18 19 14 2212 2446 23 25 26 61 116 154 189 84 85

21 14 12 11 14 8 9 4 B 4432 3323 80 SE 44 72 23 32 B 26 43

22 8 12 10 15 19 18 16 17 2421 4457 24 58 37 93 176 167 107 131 99

23 14 12 12 1O 5 8 9 8 4213 2212 75 51 57 36 13 26 32 21 39

24 2 1 2 1O 11 13 9 12 1233 3327 4 3 5 38 42 64 31 59 31

25 6 10 11 8 9 7 6 6 2322 2343 14 37 49 21 28 19 15 14 25

26 6 7 10 1O 7 8 5 6 3221 3324 15 2O 34 34 2O 23 11 16 22

27 4 3 5 3 7 9 7 9 2122 3421 10 6 11 7 20 31 20 28 17

28 9 5 9 8 9 9 12 10 4312 2233 27 25 28 26 29 33 52 4O 33

29 7 8 7 8 5 6 6 10 2222 2344 19 22 17 25 11 15 14 34 2O

30 6 6 5 8 9 9 6 7 1322 1223 16 16 12 24 33 29 15 18 20

31 6 O 2 3 5 4 4 3 41314323 15 0 5 7 12 8 8 7

32 2

_55,



an, as INDICES 1981 (continued)

NOV, 1981

SKn on an An
1 3 4 2 8 7 7 4 4 3323 3312 6 1O 4 25 18 2O 1O 1O 13
2 3 3 1 O 2 5 6 6 2020 3324 7 6 3 O 4 11 14 16 6
3 6 5 3 7 5 5 7 3 3212 3252 16 11 7 17 12 12 20 7 13
4 O 2 1 1 5 7 8 7 1232 2412 1 4 3 2 11 17 21 2O 10
5 5 8 9 8 9 7 6 5 3553 3233 12 21 31 24 3O 19 16 12 21

6 7 5 2 5 8 5 6 8 2313 3243 19 11 5 12 21 11 16 22 15
7 8 11 10 1D 11 9 7 7 4234 5345 22 45 35 40 43 28 17 19 31
8 6 12 12 14 11 12 9 5 1622 3212 16 54 51 77 44 56 29 11 42
9 4 2 3 4 6 3 3 2 2223 3213 9 5 6 1O 15 6 6 5 8

1O 3 6 8 11 9 8 9 8 2122 3331 6 15 24 41 30 21 28 26 24

11 6 7 9 9 17 14 13 13 2243 3223 14 1Q 28 29 123 79 64 7O 53
12 15 16 13 13 10 8 4 2 2621 3232 90 120 54 61 34 22 9 5 51
13 3 1 1 3 1 2 5 8 2323 1321 5 2 2 6 3 5 12 24 8
14 7 6 7 11 13 13 12 13 3232 3253 19 24 18 42 66 67 53 67 45
15 11 11 9 8 9 11 6 6 1313 2411 43 44 28 24 27 43 16 14 30

16 9 9 8 6 7 7 11 11 3122 2412 31 32 23 14 18 17 41 43 27
17 10 8 7 14 13 14 12 12 3242 2155 37 24 19 80 63 75 58 53 51
18 9 8 1O 12 12 11 11 10 2121 4343 33 25 38 56 54 45 49 34 42
19 8 4 7 8 9 11 9 7 3133 4532 26 10 20 22 33 42 32 19 26
2O 8 4 6 10 10 8 8 11 2155 6345 22 9 21 37 36 24 23 42 27

21 6 5 7 8 6 10 11 12 4132 4567 16 11 2O 23 26 35 43 56 29
22 8 5 8 8 5 7 3 5 4335 2513 26 13 26 25 13 2D 6 12 18
23 4 4 8 11 11 13 11 11 4334 4855 10 9 21 50 42 68 45 48 37
24 8 4 5 5 1D 6 6 6 6222 4354 24 9 11 12 35 15 15 14 17
25 12 10 10 14 13 9 5 7 2212 3213 58 34 35 74 68 32 13 20 42

26 7 6 7 5 7 7 8 4 2443 2332 18 15 17 12 17 18 26 9 17
27 2 3 6 4 0 0 2 3 3443 1122 5 7 15 10 1 1 4 7 6
28 7 2 2 1 4 5 3 7 2231 3313 2D 5 5 2 9 13 7 16 1O
29 7 2 1 1 2 2 2 3 4222 3231 17 4 3 3 5 4 4 6 6
30 O D O 1 2 D 0 1 1013 3111 1 O O 7 4 1 0 2 1

24.3

NOV. 1981

3K5 as as A5
1 5, 5 2 9 7 7 4 6 3222 2222 12 13 5 33 17 17 9 15 15
2 3 4 2 0 1 4 7 7 2313 2223 7 8 5 1 3 8 17 18 8
3 8 7 5 6 5 6 7 4 25313431 21 2O 13 16 12 14 19 8 15
4 3 4 3 2 5 7 8 8 1112 3433 7 9 6 4 13 19 23 26 13
5 6 6 8 7 9 8 6 5 2332 2433 15 23 22 19 29 21 14 12 19

6 8 7 4 6 7 6 7 7 1132 2335 22 17 8 15 19 16 18 20 17
7 8 9 8 8 9 9 5 5 3231 2338 22 33 26 26 28 28 12 12 23
8 9 11 13 14 10 13 9 5 4322 2443 30 41 62 76 36 68 32 12 45
9 5 4 4 4 5 2 3 2 2221 3324 13 1O 8 10 13 5 6 5 9

1O 4 8 9 11 9 5 9 1Q 4131 4123 10 24 32 44 3O 12 30 37 27

11 7 8 9 10 18 15 14 15 2224 2434 17 22 28 39 149 87 74
12 14 15 14 12 8 7 5 4 5121 2324 76 90 80 58 24 20 11
13 4 4 3 4 2 3 6 9 2232 1321 9 8 6 9 4 6 16
14 7 11 9 14 13 13 11 15 2213 1324 17 43 28 72 63 68 42
15 14 12 9 8 10 1O 6 7 5313 2222 83 59 33 26 36 39 14

16 8 1O 9 6 8 9 13 11 3341 2434 26 34 28 16 22 28 64
17 12 8 8 11 12 12 13 11 2221 1133 51 26 23 48 60 57 66
18 9 8 1O 11 12 9 12 10 3111 2133 30 26 34 49 52 33 51
13 8 5 5 7 9 8 8 8 4312 2232 23 15 13 2O 27 23 24
2O 7 5 6 8 8 6 8 8 1212 2426 18 13 15 26 25 25 22

21 5 5 7 8 8 8 9 10 1122 2133 11 13 17 24 23 24 3O
22 B 7 7 7 5 5 3 5 1222 1326 26 17 18 19 11 12 7
23 5 5 7 13 1O 12 9 10 4233 2255 12 13 1B 62 40 52 31
24 5 4 4 5 9 5 3 4 5132 2333 13 9 1O 12 29 13 6
25 16 14 13 17 15 1O 8 8 5332 2443 112 75 70 125 102 39 22

26 13 7 5 5 7 8 8 5 2331 3324 23 19 12 13 19 25 22
27 4 4 6 3 O 1 3 6 2322 1242 8 1O 14 7 1 3 7
28 9 4 4 3 4 5 4 6 1431 4324 31 9 9 6 Q 12 10
29 7 4 2 2 3 3 4 2 2123 2323 18 10 4 4 7 6 9
30 1 1 1 2 2 2 O 1 2222 3423 3 3 3 5 5 4 1

_5(,,



an, as INDICES 1981 (continued)

DEC. 1981

3K“ an an An

1 0 1 1 4 7 9 7 5 2211 3224 1 3 3 9 18 29 19 12 12

2 5 3 4 10 7 4 7 8 4222 4315 11 7 8 39 17 1O 18 23 17

3 3 3 4 6 8 7 8 7 11121351 6 7 8 15 25 18 24 17 15

4 7 8 5 7 6 6 8 7 2232 2143 18 23 13 19 15 14 23 18 18

5 5 4 6 7 4 6 7 8 5334 3244 13 9 16 18 9 14 19 21 15

6 4 4 4 0 1 G 1 1 3422 1622 9 10 1O 1 3 14 2 2 6

7 1 O 2 2 3 4 2 4 2132 3223 2 U 5 4 6 8 5 1O 5

8 4 5 6 3 9 12 12 8 2253 3242 10 11 16 7 29 56 52 24 26

9 6 7 5 8 7 7 9 7 4335 3312 14 18 12 24 19 18 27 20 19

1O 4 9 7 6 2 4 1 3 3222 1323 9 29 18 16 4 1O 3 6 12

11 5 4 2 1 3 6 5 4 4221 2333 11 9 4 3 6 14 13 1O 9

12 1D 5 7 7 14 12 11 11 2122 3655 34 13 19 17 79 54 49 47 39

13 7 8 9 8 11 7 2 3 4243 (3512 20 23 27 22 45 18 5 7 21

14 4 6 3 4 2 4 6 3 2414 1222 10 14 7 9 5 1O 14 7 10

15 3 3 2 1 O O 9 9 3233 1243 6 G 4 2 O 1 28 28 9

16 3 O 4 4 1 2 5 5 1223 2124 7 I 8 1O 2 5 11 13 7

17 2 O O 3 2 7 9 11 3202 2554 4 1 O 7 5 18 2 42 13

1B 10 7 9 9 8 10 7 6 2143 3314 40 18 29 31 23 37 17 15 26

19 5 4 4 9 8 8 4 5 5223 2642 13 9 8 32 25 23 9 12 16

20 3 5 3 4 4 4 5 G 4223 2224 G 11 6\ 10 10 1O 11 14 1O

21 4 2 3 5 G 7 5 4 2132 2545 8 4 6 11 16 2O 12 9 11

22 2 O 2 2 3 7 3 2 2121 4512 4 1 5 4 7 19 7 4 6

23 2 5 4 3 4 6 4 7 3423 2122 4 11 8 6 9 14 10 18 10

24 8 7 5 5 4 7 6 7 4321 1214 26 18 12 11 9 17 14 17 16

25 5 4 1 4 7 8 5 G 5323 3333 11 10 3 1O 18 21 13 16 13

26 6 4 5 7 5 2 5 1 2122 2242 16 10 12 20 11 5 12 3 11

27 4 2 4 2 4 4 6 7 2333 3323 8 4 9 4 10 1O 16 18 1O

28 9 5 7 6 1O 9 6 5 5443 2532 29 13 19 16 39 28 16 11 21

29 4 11 14 15 13 10 10 7 1124 3264 5 46 82 101 70 39 34 17 50

3O 9 13 12 1O 14 12 9 6 2223 3222 29 62 60 4D 86 51 30 16 47

31 5 6 13 13 11 11 5 7 2134 4533 13 16 65 68 42 42 13 17

DEC‘ 1981

3K5 US as AS

1 2 4 5 5 7 1O 9 5 2122 2453 5 8 12 13 17 '39 29 13 17

2 5 4 G 11 B 7 9 9 2212 1754 13 10 1G 42 22 20 30 29 23

3 5 8 6 7 9 8 9 9 1222 4424 13 23 14 18 30 25 2B 29 23

4 10 9 G 7 6 5 7 6 1322 2313 34 33 14 19 16 13 17 15 2O

5 3 4 G 6 4 5 6 6 1222 3523 7 9 15 15 8 12 15 14 12

6 4 4 3 2 2 4 2 2 2211 2242 8 9 6 4 5 1O 5 4 6

7 3 1 3 3 4 4 2 7 2222 1143 7 2 6 7 8 10 4 20 6

8 G 6 B 5 I1 14 14 9 4132 3434 15 14 21 12 48 74 84 28 37

9 6 9 7 8 8 7 12 11 2232 2344 15 32 19 26 21 19 59 _46 30

1D 7 11 11 6 3 5 2 5 3131 5333 20 45 45 16 7 12 5 12 20

11 7 7 4 3 3 G 5 5 1323 2333 17 18 9 7 6 15 13 13 12

12 12 9 11 1O 13 12 1O 12 3233 3241 59 27 44 3G 70 51 37 60 48

13 8 8 1O 8 9 6 4 5 2221 4333 22 24 34 26 30 15 9 12 22

14 8 5 3 3 3 5 8 5 2352 1344 22 13 7 7 7 11 21 12 13

15 5 5 6 3 1 O 10 8 2331 2134 11 12 14 7 2 1 36 24 13

16 5 2 5 5 O 3 7 4 3112 1333 12 5 13 11 1 7 18 8 9

17 4 3 2 4 2 5 8 9 2332 2245 8 6 5 9 5 12 22 29 12

18 10 6 7 8 8 9 8 7 3131 2351 37 16 19 26 23 27 24 17 24

19 6 5 5 8 8 7 4 4 2332 2122 14 12 13 21 23 17 8 1O 15

20 3 4 3 5 4 5 5 7 1212 2443 7 10 7 11 10 11 12 17 11

21 5 4 5 6 5 6 4 4 2330 4144 11 9 12 15 12 14 9 8 11

22 2 2 5 4 4 7 5 4 3133 3233 5 4 12 9 1D 18 12 8 1O

23 3 5 4 3 5 8 5 9 2521 2654 7 13 1O 7 11 24 13 30 14

24 8 8 6 5 5 7 6 8 2123 2525 21 23 15 12 11 18 15 21 17

25 4 6 3 5 8 7 5 5 3022 2236 10 15 7 12 21 20 13 12 14

26 8 5 6 8 4 4 5 3 2323 2534 21 13 16 22 9 8 11 6 13

2‘7 5 3 5 4 6 5 6 7 2322 4332 12 7 11 8 15 12 16 19 13

28 8 7 7 7 10 1O 8 5 4223 3343 24 17 17 19 39 38 22 11 23

29 5 14 15 14 12 11 9 6 2312 1363 11 78 100 85 54 43 29 16 52

30 9 16 13 11 14 1O 9 7 4132 3242 32 110 68 41 74 37 3O 19 51

31 6 7 10 11 9 9 6 7 5222 1333 16 20 38 41 32 31 15 20 27

20.0

_57_

%



INDICES 1981am

1981JAN.

2

2

m30207
63431

52928

84955
74964

684338

m

81413

14578

58078

11133

03039
968

A22221
11112
21

11

11

1111

112222

A

23223
6422

111
1

21111

11233
332

4

1

3

m58867
51990

16115

16656

40773

6639356
D

67343

44486

86261

82116

92058
5403

A21121
111
2

3

111
21

2111

1122131
A

23214
7222

111
2

11111

1233

4322

46562

82201

35880

93257
84604

052367

06044

35744

85966

19935

64462
040

11112

11214
2

2

1

2121

113113

42123
0

5

21

2

1

11

5263
524

25475

78360

68649

12649

34711

589652

29452

24606

97742

98379

53530
356

42242
1

2

5

2

1

1

12

12122
2

2213

23335
4

21

21

4

1

1164
042

56725

04162

25376

71686

46180

506871

49806

57756

47107

72561

26659
985

24121
213
2

3

1

1

11

3212

111211

15226
1

51

3

115

111
2

243

441

76190

48947

61625

48695
11517

568297

77531

43970

96392

77611

44365
763

111
2

2

211
2

131
23

3321

332312

m

342
7

31321
212
2

11113
1

122

221

m

a

a42526
97523

13033

49437

29677

613985

89660

60423

79868

72874

67681
456

31121
1

1

2

111
3

121

1222
5

222
6

31
2

11

21

3

1

14

431

16473

80130

25115

21766
11701

506576

00553

37334

63835

55428

73084
682

21221
11
1

3

111
22

1

21

1115
3

342
2

21
3

1

11

11
1

115

231

98282

12076

97168

65942
37407

678774

64567

05527

46942

80555

83553
367

7

2

121

1111
4

1

2

1

12
5

221
2

14

5

1

11
1

123

221

85

46539

48864

64597

69119
36709

370135

24130

79445

76735

64557

72406
893

1

23

11
1

31

1

2

1

1

12212

13211
28
6

2

21
1

523

322

7

m73733
07730

77370

33007

77733

733070

m70303
03307

00770

77300

73373
703

K16716
62707

36216

95667
47574

450335

K.16037
26616

66266

73125

09746
758

221121
11111
2

111
11

1111

112212

22212
3112

111
1

11111
1

122

221

66668

75841

82447

45123

48676

469560

08480

52222

96438

54752

32839
180

18818

74831

84627

58324

58788

849869

80002

72843

97321

44534

25630
518

81786

76938

92536

75343
20877

646975

62973

63263

03542

75638

13810
116

76547

84967

80696

80342

09087

009979

m01814
75094

96848

77659

62588
985

K

K

305686
43615

81455

04213

17873

688942

1399832
04281

37734

95430

63371
106

86895

44514

92556

88333
05375

646230

90828

87192

35412

66257

71472
805

8

V

94595

55473

13534

82421

13243

337932

9

88639

41223

26421

74262

41689
887

63894

67462

06247

84504

13344

177858

50854

95232

38312

86263

31270
098

BE

12345

67890

12345

67890

12345

678901

12345

67890

12345

67890

12345
678

1

11111

11112

22222

222233

1

11111

11112

22222
222



am INDICES 1981 (continued)

1951

3km ZKm am Am Am2

1 8 5 12 12 13 10 8 13 27.0 24 13 52 50 62 36 22 64 42 4O

2 9 E 13 14 13 8 8 4 25.7 31 23 7O 85 66 23 21 1O 41 34

3 4 2 2 2 2 6 8 B 11.3 9 4 5 5 5 15 21 21 11 19

4 6 8 9 8 4 4 4 5 16.0 15 24 32 24 10 B 9 13 17 37

5 6 15 14 19 2O 20 17 14 41.7 14 90 84 199 209 219 129 77 128 72

6 8 8 9 8 9 5 5 4 18.7 23 24 27 21 31 13 13 8 2O 57

7 B 6 7 11 11 12 12 6 24.3 25 16 20 49 48 56 53 16 36 27

8 7 4 7 9 9 6 4 1 15.7 17 9 18 33 33 14 B 3 17 20

9 3 1 2 3 4 2 3 4 7.3 6 2 4 6 9 5 6 9 6 11

10 5 6 5 9 9 6 4 2 15.3 11 15 12 33 29 15 9 4 15 13

11 4 4 6 8 7 4 4 1 12.7 9 9 14 21 18 10 1D 2 12 13

12 2 1 7 s 7 6 9 11 17.3 5 2 19 27 20 14 211 42 20 1s

13 8 6 7 9 12 12 12 15 27.0 25 16 19 31 60 56 56 87 44 49

14 9 14 14 17 17 13 12 9 35.0 33 81 BO 138 130 61 52 30 7e 62

15 8 13 8 6 9 11 9 8 24.0 23 61 22 14 30 43 32 24 31 38

16 9 8 6 6 7 7 8 12 21.0 29 24 16 14 17 18 22 51 24 27

17 12 7 5 7 9 8 8 9 21.7 57 20 12 18 32 23 24 28 27 27

18 7 B 10 9 9 1O 9 6 22.7 19 25 36 29 3O 36 33 16 28 24

19 5 5 5 5 4 9 9 5 15.7 12 11 12 13 8 28 31 12 16 19

20 4 6 6 7 9 8 3 1 14.7 10 14 15 18 31 21 6 2 15 14

21 0 1 4 4 3 3 1O 9 11.3 0 3 10 9 7 6 34 28 12 11

22 2 4 1 1 1 3 4 4 6.7 5 9 3 2 2 7 8 10 6 9

23 1 1 3 5 5 3 1 1 7.0 2 3 6 15 11 6 3 2 6 6

24 1 1 2 3 2 3 7 5 5.0 3 3 4 G 4 6 17 11 7 14

25 9 11 12 7 14 14 11 12 30.0 27 42 59 18 234 79 50 56 52 38

26 13 fl 8 9 13 10 8 11 26.7 70 22 25 30 66 4D 22 46 4O 42

27 U 9 9 4 9 9' 8 5 21.3 21 28 27 9 31 27 24 75 7.4 27

9n n (3 11 ‘l 11 1) 1'1 5') |!1.'I 22 11') I? In 2:1 '12 27 til ‘11 21':

29 D U 10 11 D 11 (1 4 22.7 21 23 35 43 25 44 25 10 29 24

3O 6 5 5 7 8 8 11 11 20.3 15 11 13 17 24 24 46 SO 25 28

31 13 10 7 5 8 1O 1O 10 25.3 64 34 20 25 26 38 39 3G 35 35

211.5

APR. 1981

3Km EKm am Am Am2

1 11 9 8 11 8 11 1O 9 25.7 44 28 22 42 26 46 36 29 34 28

2 2 4 5 6 6 5 6 7 15.0 5 9 12 15 25 13 24 17 15 2O

3 7 a 4 5 a a 9 7 18.7 20 2e 9 12 24 25 33 20 21 19

4 8 7 4 5 6 5 9 8 17.3 22 18 10 12 16 13 3O 25 18 16

5 1 1 1 2 2 3 4 4 6.0 3 2 3 5 5 6 9 10 5 13

6 4 7 9 7 6 4 4 6 15.7 9 18 30 15 16 9 8 15 15 12

7 5 3 4 4 7 4 8 6 13.7 12 7 8 1O 19 10 22 16 13 13

8 7 2 6 5 2 9 8 7 15.3 19 16 11 5 29 24 17 16 16

9 10 7 2 1 5 3 3 5 12.0 35 17 4 3 12 6 6 11 12 13

1O 2 2 4 5 4 6 6 4 11.3 4 5 8 15 9 16 16 1O 1O 11

11 1 4 8 9 15 14 10 14 25.0 2 10 23 27 90 78 38 81 44 52

12 18 17 14 14 17 16 14 16 42.0 150 122 77 83 122 105 76 20 107 123

13 20 21 20 1G 15 12 14 12 43.3 240 251 211 106 91 59 81 57 138 106

14 12 1O 12 9 9 11 4 4 23.7 51 35 58 30 30 42 9 8 33 37

15 1 3 3 7 7 6 6 7 13.3 3 7 7 17 19 16 15 18 13 15

16 8 4 511 9 5 7 6 18.7 26 1O 12 41 29 16 19 14 21 24

17 5 8 l4 9 8 8 10 9 23.7 11 26 75 3O 26 26 35 33 33 24

18 7 5 3 5 2 11 8 9 17.0 18 11 6 14 4 42 25 32 19 34

19 15 14 8 13 13 12 1O 7 30.7 94 B2 24 G4 67 53 37 17 55 49

20 s 15 13 11 1a 12 13 15 33.3 25 102 67 46 e1 54 66 1113 64 56

21 11 11 13 13 13 1O 11 12 31.3 44 45 63 64 68 38 47 52 53 55

22 13 11 13 9 11 10 12 9 29.3 61 46 61 28 42 34 56 31 45 48

23 11 11 13 11 10 8 1O 11 28.3 45 48 65 41 40 25 35 47 44 39

24 5 9 9 1O 11 1O 10 5 24.0 11 31 29 37 44 36 37 21 31 31

25 1O 9 8 6 8 8 7 9 21.7 40 27 21 15 22 21 18 32 25 35

25 8 9 15 15 17 12 12 14 34.0 24 28 92 93 131 56 '60 77 7D 62

27 15 14 13 15 12 10 7 9 31.7 93 86 62 92 53 38 19 32 59 53

25 6 3 4 7 6 10 5 11 17.3 16 7 9 17 15 39 13 41 20 28

29 12 8 7 12 10 9 9 6 24.3 55 24 18 54 36 29 28 16 33 26

30 6 ’1 7 5 6 2 5 3 13.3 14 9 17 11 23 5 12 5 12 1

35.9



am lNDlCES 1981 (continued)

MAY 1981

3km EKm am

1 3 3 11 9 8 7 10 7 19.3 7 7 45 31 25 20 39 19

2 8 5 5 5 4 4 3 4 12.7 24 11 13 11 9 1O 6 8

3 4 4 7 6 4 4 2 2 11.0 10 1O 19 15 10 8 4 5

4 2 1 4 3 3 3 3 1 6.7 4 3 8 7 6 6 6 2

5 2 0 1 1 4 3 3 2 5.3 4 1 2 3 10 6 7 5

6 3 4 4 3 4 3 3 2 8.7 6 8 8 7 9 7 6 4

7 3 5 4 4 4 2 3 2 9.0 7 11 9 1O 1O 4 6 4

8 3 4 4 6 6 9 8 8 16.0 7 9 8 15 15 30 26 23

9 13 17 17 13 9 7 7 7 30.0 64 136 129 61 32 19 18 17

10 9 9 8 5 5 9 11 18 24.7 31 29 25 13 13 31 41 160

11 18 17 15 14 13 6 6 8 31.7 118129103 78 61 15 15 24

12 5 7 6 4 7 9 9 9 18.7 12 17 14 8 20 30 3O 28

13 8 10 8 3 4 2 2 2 13.0 25 35 24 7 9 4 4 5

14 5 7 9 11 9 7 10 8 22.0 12 20 31 49 32 20 34 25

15 11 18 17 12 12 11 12 12 35.0 42 167 143 54 56 50 52 54

16 13 13 15 18 15 15 12 9 36.7 70 63 99 166 97 87 55 27

17 7 5 3 5 6 5 5 14 16.7 19 13 7 11 15 12 13 74

18 14 18 18 14 11 12 10 8 35.0 76 167 167 77 48 52 38 21

19 7 8 11 10 9 10 7 8 23 3 17 23 48 34 31 34 19 23

20 11 12 17 9 11 12 14 10 32 O 41 52 122 27 46 52 83 36

21 7 6 8 8 6 4 811 19 3 2O 15 21 26 15 1O 24 41

22 5 5 5 4 4 5 4 4 12.0 13 13 13 9 10 11 10 8

23 4 7 11 10 9 8 9 8 22 0 8 18 50 40 31 22 28 21

24 1O 8 9 9 8 9 1O 11 24.7 39 21 28 29 25 33 38 43

25 9 12 11 11 9 9 11 11 27.7 29 52 41 43 33 29 50 50

26 10 7 7 3 3 5 4 6 15.0 34 19 17 7 6 11 8 14

27 4 6 3 6 2 2' 5 5 11.0 8 15 7 14 4 5 13 13

28 8 12 6 6 8 5 3 6 18.0 25 51 14 15 24 12 7 16

29 5 6 5 3 4 1 4 4 10.7 12 1G 13 6 10 3 8 8

30 3 4 3 5 5 5 4 6 11.7 7 8 7 13 13 12 8 16

31 6 5 7 7 5 6 5 4 15.0 16 13 19 19 13 14 11 10

JUNE 1981

SKm ZKm am

1 5 5 7 5 3 7 6 4 14.1) 12 12 18 13 7 20 14 10

2 4 4 5 7 8 5 3 4 13.3 10 8 11 113 21 13 6 9
3 4 7 10 6 9 9 9 8 20.7 10 17 39 15 28 30 32 23
4 4 3 5 4 3 3 3 1 8.7 9 7 12 8 6 6 6 3
5 6 4 4 3 5 2 4 4 10.7 16 8 8 7 11 5 8 9

6 5 3 2 9 11 9 7 7 17.7 11 7 5 28 45 28 2O 18

7 9 1214 12 12 14 17 13 34.3 31 58 78 54 59 82 137 66
8 12 9 9 4 4 8 8 6 20,0 53 32 28 1O 8 21 26 14

9 5 3 3 3 1 4 2 2 7.7 12 6 7 7 3 8 4 5

10 2 2 3 4 2 3 3 4 7.7 4 5 6 1O 5 7 7 8

11 4 4 5 2 4 4 5 7 11.7 9 8 12 5 10 9 1 1

12 4 3 1 3 1 1 3 4 6.7 10 6 2 6 2 2 :6 10
13 2 3 5 4 6 3 2 1 8.7 4 6 13 1O 15 7 4 3
14 1 O 1 4 4 4 3 1 6.0 2 1 3 10 9 10 7 2
15 7 8 9 8 7 5 G 7 19.0 18 23 27 22 20 12 16 18

16 9 10 7 8 7 9 9 11 23.3 32 34 18 24 19 27 3O 45
17 12 9 9 6 4 0 3 5 16.0 52 29 37. 14 8 1 6 11

18 G 7 7 6 4 8 8 7 17.7 16 2O 18 14 1O 23 23 18
19 7 4 4 8 8 7 7 7 17.3 19 8 9 21 23 18 20 19

20 6 7 8 8 7 5 5 5 17.0 15 17 24 25 18 13 11 12

21 4 8 8 4 2 4 4 5 13.0 10 25 25 9 4 8 9 12

22 3 0 1 1 2 3 6 3 6.3 7 0 2 3 5 7 16 7

23 2 6 4 4 2 4 2 4 9.3 4 14 8 1O 5 9 5 8

24 4 2 5 9 7 7 9 3 15.3 8 4 11 28 18 18 31 6
25 4 6 5 9 910 5 9 19.0 10 15 13 31 30 35 13 28

26 7 8 9 10 9 7 4 6 20.0 19 21 32 40 32 18 9 16
27 B 7 9 7 5 7 7 4 18.0 21 20 31 17 13 18 18 1O
28 6 6 1O 7 4 5 5 3 15.3 14 15 36 20 9 12 12 7

29 5 7 16 15 15 9 6 5 26.0 11 18115 101 90 29 15 11

30 9 6 4 4 5 7 9 8 17.3 33 16 8 9 13 I7 32 24



am INDICES 1981 (continued)

JULY 1981

3Km EKm am

1 11 7 9 8 9 7 7 8 22.0 43 18 28 24 31

2 7 1O 13 10 11 7 10 9 25.7 17 35 63 4O 42

3 4 3 5 4 3 2 8 11 13 3 8 7 11 10

4 7 5 2 2 4 6 6 10 14.0 18 12 5 4

5 6 6 7 9 7 8 7 (3 18.7 16 1G 19 28

6 8 9 I1 10 8 9 9 6 23.3 21 27 44 35 23 1

7 6 9 9 7 9 7 6 5 19.3 16 27 29 I8 28 1

8 8 8 6 8 5 1 3 3 14.0 23 23 15 25

9 6 5 5 5 5 3 5 4 12.7 14 12 13 11

10 2 4 3 2 2 3 4 3 7.7 5 8 6 4

1| 1 51010 7 8 8 6 18.3 3 11 39 35 2O 1

12 7 10 9 9 9 10 10 11 25.0 18 35 30 27 30 4

13 8 5 5 5 5 6 7 7 16.0 25 12 13 12 1

14 8 5 3 4 6 8 2 3 13.0 21 11 7 9

15 3 4 2 3 1 1 2 2 6.0 6 8 4 6

16 6 7 6 7 4 6 4 4 14.7 14 19 14 20 16

17 6 411 12 11 71415 26.7 15 9 50 57 4 18

18 11 8 6 6 5 2 5 5 16.0 44 22 15 15 1 4

19 5 6 4 3
~ 7 5 7 5 14.0 11 14 8 6 1 12

2O 7 8 5 9 12 5 4 5 18.3 20 26 11 32 5 13

21 7 I1 4 4 3 2 2 4 10.0 20 10 10 10 5

22 6 8 4 10 10 9 8 11 22.0 15 25 9 38 34 31

23 8 5 12 14 15 15 11 9 29.7 25 11 56 74 92 90

24 5 3 5 3 6 6 5 11 14.7 12 7 13 7 16

25 10 16 18 12 24 22 20 20 47.3 39 105 152 56 390 88

26 21 19 16 14 13-13 9 9 38.0 278179 115 76 69 67

27 12 12 I4 13 9 7' 4 8 26.3 56 52 76 65 32 17

2B 7 8 8 8 6 4 4 5 16.7 17 24 24 21 9

29 6 4 1 2 1 2 2 5 7.7 16 10 3 4 5

30 4 4 9 8 7 8 8 6 18.0 10 8 27 25 22

31 7 7 9 7 5 7 8 9 19 7 2L17 30 18 17

AUG 1981

SKm EKm am

1 8 1O 11 1D 5 7 10 9 23.3 23 36 41 36
2 6 3 4 7 7 9 7 10 17.7 14 7 10 18
3 8 10 12 10 8 8 8 6 23.3 23 35 53 35
4 7 1O 1O 8 3 4 5 3 16.7 20 37 35 24

5 3 11 11 8 7 8 9 7 21.3 7 41 50 22

6 12 9 11 9 7 5 3 4 20.0 51 3O 44 31 20
7 3 5 4 5 8 8 9 5 15.7 7 11 9 11
8 6 2 1 3 2 O 1 6 7.0 14 4 3 6
9 8 6 1 0 2 3 7 7 11.3 24 16 3 l

10 8 14 9 11 8 8 3 4 21.7 21 72 33 45

11 7 6 5 7 8 9 11 10 21.0 17 15 13 19
12 8 8 7 4 6 7 6 8 18.0 23 21 19 9

13 7 7 7 5 5 5 5 7 16.0 20 20 17 12
14 7 4 4 7 8 4 5 7 15.3 17 9 1O 2O
15 2 5 4 3 4 5 11 12 15.3 5 13 10 G

16 8 7 4 G 5 5 3 6 14.7 25 19 10 14

17 12 9 11 14 8 8 8 10 26.7 51 28 42 79 25
18 12 6 10 9 11 10 9 10 25.7 52 16 34 32 44
19 7 8 6 6 8 6 6 4 17.0 18 21 15 14

20 7 6 5 1 2 5 8 5 13.0 17 16 12 3

21 6 6 9 8 8 8 9 8 20.7 15 15 33 22 24
22 9 8 8 6 3 6 9 8 19.0 28 25 23 15
23 12 11 12 12 17 14 11 16 35.0 58 46 53 59 121
24 11 10 8 7 8 12 11 14 27.0 48 4O 23 2O 22

25 11 6 9 8 7 9 9 8 22.3 44 15 29 26

26 3 4 5 2 4 8 6 6 12.7 6 9 13 4

27 6 5 5 8 11 12'11 8 22.0 14 13 11 26 50
28 9 9 9 9 7 1O 7 9 23.0 32 28 28 31

29 7 8 10 11 10 9 7 6 22.7 15 21 36 46 39
30 9 10 7 10 8 7 3 9 21.0 33 38 20 37 25
31 101410 6 5 5 2 0 17.3 35 71 34 I5



am INDICES 1981 (contmued)

3Km EKm am Am Am2

1 1 2 2 3 4 4 5 4 8.3 2 5 5 7 9 9 11 1O 7 13

2 6 8 11 1O 9 10 8 8 23.3 15 26 44 39 33 37 24 22 3O 22

3 6 6 8 8 6 5 3 6 16.0 16 15 21 22 14 11 6 14 15 17

4 5 1 3 5 8 5 812 15,7 12 2 7 11 24 11 21 55 18 20

5 11 9 9 9 8 8 5 9 22.7 48 31 29 29 23 22 13 28 28 26

6 8 6 8 4 5 3 3 5 14.0 26 14 24 10 11 6 6 13 14 14

7 3 6 2 4 2 5 7 4 11.0 7 15 5 8 4 13 19 9 1O 11

8 4 8 6 3 0 1 311 12.0 10 23 15 7 1 3 6 43 14 15

9 9 6 8 7 5 5 7 7 18.0 28 16 26 19 13 11 20 18 19 17

1O 7 ‘6 5 7 9 8 6 6 18.0 20 15 12 18 28 22 1G 16 18 23

11 11 11 1010 11 5 6 9 24.3 44 42 37 39 43 11 15 29 33 26

12 7 8 7 7 9 8 9 6 20.3 18 22 17 1B 29 24 32 14 22 23

13 B 9 7 7 9 7 4 6 19.0 22 27 2O 19 31 2O 8 15 20 19

14 O 4 6 5 9 7 8 8 15.7 1 9 16 11 29 18 21 25 16 18

15 5 510 7 6 B 5 5 17.0 13 13 34 19 14 21 12 12 17 17

16 4 E 5 5 4 5 4 4 12.3 9 15 11 12 9 12 9 9 11 10

17 2 4 1 3 4 2 4 2 7.3 5 9 2 6 8 4 8 4 6 6

18 3 1 3 1 4 314 14 14.3 6 2 6 3 8 6 73 82 23 28

19 13 1015 11 12 7 1010 29.3 67 37 93 48 59 18 40 34 50 39

20 8 5 4 4 5 4 7 8 15,0 22 13 10 9 11 9 20 22 15 19

21 7 3 3 4 1 2 5 9 11.3 17 6 7 9 2 5 12 27 11 16

22 6 1010 5 5 1 6 9 17.3 14 36 39 13 12 2 16 29 20 15

23 7 3 0 1 3 3 1 4 7.3 18 6 1 3 6 7 2 10 7 11

24 3 7 6 7 B 7 6 7 17.0 7 17 15 17 21 18 16 20 16 14

25 6 8 7 G 1011 4 5 19.0 16 23 2O 16 36 41 9 11 22 24

26 5 9 1O 13 14 11 13 12 29.0 13 29 39 63 74 49 61 53 48 39

'27 9 912 10 6 611 6 23.0 28 31 57 36 14 16 46 14 30 33

28 8 5 3 4 4 5 3 4 12.0 23 11 7 8 8 13 6 10 11 13

29 3 4 3 5 10 910 9 17.7 7 10 7 12 35 33 34 32 21 18

3O 6 8 7 8 1O 8 9 9 21.7 15 25 19 78 34 24 28 29 2" 24

19,9

OCT. 1981

3Km EKm am Am Am2

1 6 5 4 6 8 7 4 8 16.0 16 11 9 15 23 19 9 22 16 19

2 8 5 4 5 9 81610 21.7 25 12 9 11 29 23110 34 32 32

3 7 101214 14 12 11 9 29.7 18 35 58 78 84 53 50 33 51 45

4 6 10 9 9 10 810 5 22.3 16 39 30 30 35 24 34 13 28 31

5 5 3 7 7 5 2 1 4 11.3 11 7 17 19 11 4 3 8 1O 13

6 1 1 2 5 8 7 3 5 10.7 2 2 4 12 26 20 13 11 14

7 10 7 7 11 1011 1612 28.0 35 1B 19 41 39 42113 53 45 39

8 911 12 13 8 810 9 26.7 32 49 58 65 26 24 35 31 4O 45

9 1011 811 7 9 8 7 23.7 37 48 21 41 19 28 24 18 3O 29

1O 5 9 910 912 1311 26.0 13 28 31 34 33 60 68 43 39 42

11 11 12 1415 1514 9 9 33.0 42 51 85 88 94 73 3O 29 62 52

12 9 911 9 1 1 1 3 14.7 31 31 41 27 3 2 2 7 18 27

13 4 4 8 5 6 8 915 19.7 10 9 23 13 15 21 27 99 27 48

14 21 1912 9 9 912 16 35.7 261 181 56 31 29 33 55 110 95 65

15 810 9 9 12 10 7 8 24.3 26 34 33 29 51 35 20 26 32 35

16 6 1O 8 4 4 2 4 4 14.0 14 34 21 1O 8 S 10 10 14 73

17 4 7 11 11 1010 9 6 22.7 8 2O 45 49 37 39 30 16 31 20

18 8 3 3 2 0 5 6 5 10.7 25 7 G 4 1 12 14 11 10 21

19 6 91011 12 8 910 25.0 16 30 36 48 52 25 33 38 35 29

20 Q 8 913 17181914 35.7 29 25 28 64 131 169196 79 90 7O

21 1413 11 14 910 5 9 28.3 74 62 42 79 28 38 12 30 46 72

22 9 11 1015 191815 17 38.0 27 48 39101 175157102 129 97 69

23 14 11 1310 6 9 9 8 26.7 77 46 64 34 14 30 29 24 40 58

24 2 1 3 9 11 13 1011 20.0 4 2 6 33 46 67 38 49 31 30

25 6 1011 9 10 8 6 5 21.7 14 39 48 33 36 21 14 12 27 32

26 5 6 9 9 8' 8 5 6 18.7 13 16 31 31 21 22 11 15 20 17

27 5 2 4 4 7 9' 7 8 15.3 12 5 10 8 19 32 19 26 16 19

28 8 7 9 9 9 9 12 11 24 . 7 22 2O 3O 27 27 3O 56 48 33 27

29 7 7 6 8 5 6 510 18.0 17 18 16 26 11 15 12 38 19 23

30 5 6 5 8 1010 5 7 18.7 13 14 11 22 40 35 13 18 21 17

31 5 O 3 3 5 4 4 3 9.0 12 O 5 7 I1 9 8 6 7 14



am INDICES 1981 (continued)

1 1901

3Km LKm am

1 4 5 2 9 7 7 4 5 14.3 9 11 5 29 18

2 3 3 2 O 1 4 6 7 8.7 7 7 4 1

3 7 6 4 7 5 5 7 3 14.7 19 16 1O 17 12

4 2 3 2 1 5 7 6 6 12.0 4 6 4 3 12

5 5 8 9 8 9 7 6 5 19.0 13 22 27 22 30

6 6 6 3 6 7 5 7 B 16.7 21 14 6 I4 20

7 8 1O 9 9 10 9 G 6 22.3 22 39 30 33 35

8 8 11 12 14 10 13 9 5 27.3 23 48 56 76 40

9 5 3 3 4 6 3 3 2 9.7 11 7 7 10 14

10 4 7 9 11 9 6 9 9 21.3 8 19 28 43 3O

11 6 8 9 10 17 14 13 14 30.3 16 21 26 34 136

12 14 16 14 12 9 8 4 3 26.7 83 105 72 59 29

13 3 2 2 3 2 3 6 9 10.0 7 5 4 7

14 7 10 B 12 13 13 11 14 29.3 18 34 23 57 64

15 1312 9 8 911 6 6 24.7 63 51 31 25 31

16 9 9 B 6 7 6 12 11 23.3 29 33 26 15 2O

17 11 8 E 13 13 13 13 12 30.3 44 75 21 64 62

18 9 B 10 12 12 1O 11 10 27.3 31 26 36 53 53

19 8 5 7 U 9 9 9 7 20.7 24 13 17 21 30

20 7 5 7 9 9 8 6 9 20.7 20 11 IE 32 30

21 6 5 7 E 8 91011 21.3 14 12 19 23 25

22 8 6 8 6 5 6 3 5 16.3 26 15 2? 22 12

23 5 5 7 12 11 12 1O 11 24.3 11 11 2O 56 41

24 7 4 5 5 9 6 5 5 15.3 16 9 11 12 32

25 14 12 12 15 14 1O 7 8 30.7 85 54 53 99 85

26 6 7 E 5 7 8 6 4 17.7 21 17 15 13 18

27 3 4 6 4 O 1 3 5 6.7 7 6 14 6

213 B 3 3 2 4 5 4 6 11.7 25 7 7 4

29 7 3 2 1 3 2 3 2 7.7 17 7 4 3

30 1 O 1 2 2 1 O 1 2.7 2 1 2 4

[)EC 1981

3Km LKm am

1 1 3 4 5 ,7 1O 8 5 14.3 3 G U 11

2 5 4 5 11 7 6 5 B 18.0 12 13 12 41

3 4 6 5 6 9 B 13 B 113.0 9 15 11 16

4 8 9 6 7 6 6 7 7 18.7 26 28 14 19

5 4 4 6 7 4 5 7 7 14.7 10 9 15 17

6 4 4 4 1 2 5 1 1 9 9 8 3

7 2 0 2 3 3 4 2 6 4 1 5 6

6 5 5 7 4 1O 13 13 6 2 13 13 19 9

9 6 8 6 6 7 7 11 9 2 14 25 15 25

1O 6 10 9 6 2 5 2 4 1 15 37 31 1G

11 6 6 3 2 3 6 5 5 1 14 14 7 5

12 11 7 9 9 14 12 11 12 2 47 2O 31 27

13 6 E 9 8 1D 7 3 4 1 21 23 31 24 38

14 6 5 3 4 3 5 7 4 1 16 14 7 8

15 4 4 a 2 o o 9 a 1 8 9 9 5

16 4 1 5 5 0 3 6 5 9 3 11 11

17 3 2 1 4 2 6 6 10 I 6 4 2 E1 1

18 1O 7 8 9 8 9 7 6 2 38 17 24 76 2

19 5 5 5 9 8 7 4 5 1 . 13 11 11 27 24 1

20 3 4 3 4 4 5 5 6 11.3 7 10 7 10 1

21 4 3 4 5 6 7 4 4 12.3 9 7 9 13 1

22 2 1 4 3 4 7 4 3 9.3 4 2 6 7

23 3 5 4 3 4 7 5 B 13.0 6 12 9 6

24 8 E 5 5 4 7 6 7 16.7 23 21 13 12

25 4 5 2 5 7 7 5 6 13.7 10 12 5 11 2O

26 7 5 13 8 4 3 5 2 13.3 19 11 14 21

27 4 3 4 3 5 5‘ 6 7 12.3 10 6 10 6

28 9 5 7 7 1O 9 7 5 20.0 27 15 18 17 39

29 4 13 15 15 13 11 9 6 26.7 10 62 91 93 62

30 9 14 13 10 14 11 9 7 29.0 30 86 64 40 BO

31 6 7 12 12 1010 6 7 23 3 15 18 51 55 37



Year

1959

1960

1961

1962

1963

1964

1955

1966

1967

1965

1959

1970

1971

1972

1973

1974

1975

1976

1977

1976

1979

1980

1981

Feb

m

H

m

m

H

w

m

m

m

H

H

H

m

m

H

H

H

H

H

H

m

N

u

01m
p

ave
m

m

via
m

o

H

m

u

a

u

a

q

u‘D
a

u

0

via
m

u

a

d

u

m

m

m

5

H

u

o

H

m

mcmuau
o

u«q

MONTHLY AND YEARLY

Man

a

h

w

m

H

m,...q
u

o

m

a

H

Q

NHmmHuguuHHmmmHHHHHHmmg uombhbqhbobmbmwabsmouuHan»

q

uvm
u

Apr.

mummmuuHmmwn>HHHHHmmmm umbhhabumoawoohhobmaHu

m

uia>b
H

w

a

u‘o
m

o

a

H

H

o

c

H

o

a

a

Lflrl u
u

m

a

May

n3

pa

P;

r»

to

no

(A

r»

..

pa

.1

as

c»

n

E;

r-

ha

a»

>-

re

a:

$

u

H

m

m

m

m

cum

9

»

61H

m

A

a

u

a

m

H

H

m

quumemoohhouuhohbthhb
Juno

22.7

27.3

20.3

17.0

17.9

13.7

14.8

11.5

17.7

24.2

15.6

16.2

15.7

20.9

26.5

27.2

19.8

16.8

13.8

28.2

17.5

19.4

17.6

July

42.1

27.3

34.4

19.8

19.4

15.3

13.6

15.4

12.3

16.3

12.3

25.4

13.7

12.8

20.4

33.1

21.3

16.2

22.9

10.8

18.0

15.2

28.7

Am 1959 -1981

Aug. Sep. Oct.

31.5 36 9 26.2

27.8 27 0 45.0

17.5 19 4 21.9

24.9 27 B 29.8

21.2 38 0 22.2

13.3 16 1 15.0

14.8 16 1 11.8

18.2 28 2 15.1

15.3 23.9 16.7

18.5 21.0 24.0

13.4 21 G 14.4

18.4 17 5 19.1

15.9 20 E 19.4

32.2 19 3 19.4

20.0 21 8 27.3

30.3 33.4 37.1

17.8 15 9 18.4

15.9 21.8 19.2

22.5 23.8 20.7

24.3 26.8 19.7

25.8 21.2 18.7

16.0 13.6 22.6

24.2 19.9 34.6

§

>4

an

r»

{A

o

m

m

m

w

m

w

s

m

o

m

m

H

H

q

u

a

mxo
m

H

o

m

H

mmuemsmsHbchqmbmmmeHb»-

no

.1

an

»z

»a

ha

a:

r»

»-

r.

r.

»A

».

r9

,.

H

Annual mean

36.6

32.7

21.3

20.0

19.3

15.4

12.8

16.B

16.5

21.2

18.8

17.9



SECTION 3

3.3. Kg INDICES

- Musical diagram of Kp

-

Monthly tables of three—hour indices :

Kp, ap and daily Ap and Cp values

-

Frequencies of Kp indices

-

Monthly and yearly mean values of Ap

1932-1981

,55_

67

68

74

75





MUSICAL DIAGRAM OF KI) 1981

13°"
’9‘” IIIIflIIIIITII'IImrIIIIIIII’I'IHmm.IIIIII'IIII,.IIIIIII...mII.

.II.III...II..I..IIII.I..IIIIIIII.I.IIIII.IIIII..III.I.II.
IIIII.-IIII.....II

5....III....I55III..55I...IIIII.IIIIII II’I‘IIIIIIIIIIIJIIIIIII'IIIIIIIIIIIIIIIIIII-IIIIIIII.IIZIIIIIII'IIIIIIII. IIII.._IIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIW

:II'IIIIIIIIIIIIIIIIIIIIIIII.III....I._.“I-IIII'IIIIIMIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIII.I'IIIIIIIIIII
IIII.I.I..IIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.....IIIIII...I...5......IIIIIIIII

’“555IIIIII...IIII..II.IIIIII...II.IIIIII.....II...I..IIIII..IIIIIIII......I...I.....I.....I.II..III...I..
JIIIIIIIIIIII...III.III...I..,..,III.IIIIII...I.IIII.III"I'T.I..-II.....,..I..II-.IIIIIIIIIIIIIIIII..II..IIIIIIIIIIIIIII55
”:.....III..IIIIIIIIIIIIIIIIIIIIIIIIIIII.II.III......IIIIIIIIIIIIIIIIIIIIII.I.IIIIIIIIIII.II.IIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIII..I;5..I:
”555IIII5IIIIIII5IIIIIIII5III.IIIIIIIIIIIIIIIIIJIII5IIIIIIIII..I.IIII.IIII_III....IIIIII.IIIIIIIIIIIIIII,.IIIIII..IIIIIIIIIIIIIIIIIII,IIIIIIIIIIIIIIIJII‘IIIIIIIIIIIIIIIIIL
1”“

IIIIIIIIIIIIIIIIIIIIIIIIII...5...IIIIIIIIIIIIIIIIIJIIIIIIIIIIIII....IIIII.IIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIII.I5I.I..II................IIII IIII5.5III.II-5.II55

fiI..II..,IIIIIIIIIII.IIIII
IIIIIIIIIIIIIIII. ..IIIIIIIIIIIIIIIIIIIIIII'IIIIIIIIIIIII'IIIIIIIIIIIIIIIIIIIIIIIIIIIIL.IIIIIIIIIIIIIIII..IIIIIII.I.III5

’°“‘

MIIIIIIIIIIWIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIII55IIIIIIII..I5..II.5II...I...IIIIII...I.III.IIIIIInIIIIIII...II..,IIII.IIIIIIIIIIII II.,I_.IIIIIIIII55
”:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIflIIIImLIIIL,u‘ I._..I...III........,...IIII~...II.IIIIIIIIIIIIIIIIIIIIIIII.....

‘ IIIIIIIIIIIII..1.5.5II55

”5‘5IIIIIIIIIIII4I..I.5..II..,II,_.IIIIIIIII.III..II..III.I.-.~._I..II.IIIIIIIIIIII.IIIIIII..I....II,IIIIII—.IIIIIIIIIIIIIIIII

: ~ I .

III'R...._.m.ImI-.,._wa

IIIIILIIIIIII.'I‘,5,I.\,IIIIIIII'IIpII‘IIIk

.723“

Kp {after Barrels)

1981

KEV

IIIIIIIIIIIIIIII
A=sudden

I.IIIIIIII
WWI

IIIIIIIIII
....................

767—



Kp INDICES 1981

Kp Sum Jan 10111 00 Sum Ap c0

1 20 40 2+ 5+ 20 2+ 4.2. 21+ 7 27 5 15 7 0 22 5 105 12 0.11

2 1+ 1+ 20 2. 204.2+ 2+ 17. 5 5 7 5 7 22 0 0 70 5 0.5

5 5+ 205.20 2.2.3.2. 111. 111 7 12 7 5 5 12 5 74 5 0.5

4 40 4.50 2+ 10 2+ 5+ 5. 22+ 27 22 15 0 4 5 111 12 115 14 0.11

5 2.20 2020 2+ 2+ 50 3. 1110 5 7 7 7 0 0 15 12 72 5 0.5

5 2+ 202.1+ 5.5.2+3. 111. 0 7 5 5 12 12 0 12 72 0 0.5

7 2.2+1+10 101+1020 15. 12 5 5 4 4 5 4 7 50 5 0.5

5 20 2.20 5. 50305.50 200 7 5 7 12 15 15 12 15 110 11 0.5

0 2+500+00 2.10102. 110 0 15 2 0 5 4 4 5 45 5 0.5

10 0+1.1+1+ 2. 2+ 4. 4. 150 2 :1 5 5 5 0 22 22 74 0 0.5

11 4.5.4.2+ 2+ 505.50 25+ 22 35 22 0 111 15 12 15 152 10 1.0

12 2+ 2.100+ 000+1010 11. 0 5 4 2 0 2 4 4 31 4 0.1

13 10202.1+ 2.20202. 15+ 4 7 5 5 5 7 7 5 411 5 0.5

14 2.2.1+2. 501.001. 11. 5 5 5 5 15 5 o a 44 5 0.2

15 2+10202. 2.20205. 15+ 0 4 7 5 5 7 7 12 511 7 0.4

15 5+ 4.5050 3.2.1+ 10 20. 111 22 15 15 12 5 5 4 07 12 0.7

17 2010201+ 5+2.5.20 150 7 4 7 5 111 5 12 7 55 11 0.4

111 202.1+1. 0+1.0+0+ 7+ 7 5 5 5 2 2 2 2 50 4 0.1

15 0+0+1.1. 10101.1. 5+ 2 2 2 3 4 4 5 5 24 5 0.1

20 20001.10 10102010 0. 7 0 3 4 4 4 7 4 55 4 0.1

21 1.1.0000 000+2010 5. 5 5 0 0 0 2 7 4 10 2 0.0

22 2. 101+ 20 503.5.5. 170 5 4 5 7 15 12 12 12 73 5 0.5

25 2.0+105. 5+ 2+2+20 15. 5 2 4 12 111 0 0 7 57 11 0.5

24 1+ 1+ 2.20 5.2+2+2+ 170 .5 5 12 7 12 0 5 5 55 11 0.5

25 201+1+10 205.2+ 2+ 150 7 5 5 4 7 12 0 0 511 7 0.4

25 1.1.202. 4.202+2. 1r. 5 3 7 5 22 7 0 5 52 0 0.4

27 50102.2+ 3+1+lo 20 15. 15 4 5 <1 15 5 4 7 511 5 0.5

211 5+ 5+5.10 5+ 20 5+5+ 24+ 111 111 12 15 111 7 111 111 124 15 0.0

20 505+ 40 50 30 2+ 50 20 24. 15 111 27 15 15 0 15 7 121 15 0.0

20 2+ 2. 10 2. 2+ 2+ 20 20 15+ 5 5 4 5 5 0 7 7 57 7 0.4

51 2+ 50 4+ 4+ 5. 1+ 2+ 4. 270 5 411 52 52 12 5 111 22 1711 22 1.1

1<p Sum 1701; 11101 31’) Sum Ap c0

1 2.5+ 5+ 5+ 5+ 20 5.5+ 250 5 111 111 111 111 7 12 15 115 14 0.11

2 5+50403+ 4.5.4.5. 25+ 111 15 27 111 22 50 22 12 175 22 1.1

2 50 2+ 505. 3030 3+ 2. 220 11 5 15 12 15 15 15 5 105 13 0.11

4 5.1+ 1+ 1+ 1.2+5+5. 15. 12 5 .5 5 5 5 111 12 50 5 0.5

5 20 40 5+ 4+ 4+ 4+ 40 4. 200 7 27 111 32 52 52 27 22 107 25 1.2

5 5+ 20 2+ 4. 50 50 7. 5+ 55+ 111 7 0 22 110 110 111 55 5115 411 1.5

7 505. 30 20 2+ 100+ 0+ 25. 110 50 15 7 0 4 2 2 1511 20 1.0

11 00 0+ 0+1. 4.4+50 4+ 17. 0 2 2 5 22 52 15 52 1011 14 0.11

5 5+ 504050 502. 1+ 1. 240 55 411 27 15 15 5 5 3 175 22 1.1

10 1.1.0+001+101+0+ 5. a 1 2 o 5 4 5 2 24 3 0.1

11 1.0+101+ 50 .1050 4. 150 5 2 4 5 15 15 15 22 111 10 0.5

12 402+2+ 50 20102+ 2. 10. 27 0 0 15 7 4 0 5 115 11 0.5

15 1+2.1+ 20 302.1+2. 140 5 5 5 7 15 5 5 0 55 7 0.5

14 000+1.10 0+ 1+1.1. 50 0 2 5 4 2 5 3 3 22 5 0.0

15 0+ 00 0+ 2. 2+ 404.3. 150 2 0 2 5 5 27 22 12 50 10 0.5

15 5.5+ 20.70 2+ 3. 1+10 111+ 12 111 7 15 0 12 5 4 112 10 0.5

17 1+102.20 2+ 2. 101+ 12+ 5 4 5 7 5 5 4 5 45 5 0.5

111 0+1.1.1+ 202.2.5. 110 2 5 5 5 7 5 5 12 44 5 0.2

10 5.2+2.10 2.10102. 1.10 12 0 5 4 5 4 4 5 51 5 0.5

20 10 0+ 205+ 50 501+10 150 4 2 7 111 15 15 5 4 70 0 0.5

21 10105.20 2.1.1.1. 15+ 4 4 12 7 5 5 5 5 42 5 0.2

22 00 00 001. 1. 1+ 204+ 50 0 0 0 5 :1 5 7 52 50 5 0.3

25 4+ 2+1+ 1. 2+ 50 20:1. 10. 22 5 5 5 0 15 7 12 02 12 0.7

24 202.2.2+ 504+5.5. 25+ 7 12 5 0 15 22 20 50 150 20 1.0

25 40 405.4. 5+ 5+ 4.4. 50+ 27 27 50 22 111 111 22 22 105 24 1.2

25 4.5+5.4. 3+40504+ 510 22 111 12 22 111 27 110 52 251 20 1.3

27 5+ 5+ 404. 5+ 4.4050 211+ 15 111 27 22 15 22 27 15 157 21 1.1

25 50 2+ 2+ 20 2. 20 :10 4. 200 15 ., 11 7 5 7 15 22 00 11 0.5



Kp INDICES 1981 (continued)

Kp Sum Mar 111111 (1])
Sum Ap Cp

1 4.305.40 5.4.2+50 310 22 15 33 27 33 22 3 411 221 211 1.2

2 3+ 4.50 50 4113+ 3.2. 23. 15 22 411 43 27 111 12 5 1113 25 1.2

3 20101010 1+ 2+ 3.30 14+ 7 4 4 4 5 3 12 15 50 11 0.4

4 30 40 403. 1+101.2. 111+ 15 27 27 12 5 4 3 5 33 12 0.7

5 1+ 5+ 5. 7- 70 7+ 5+ 4+ 445 5 55 57 111 132 154 04 32 551 111 1.11

5 3.3+ 30 2+ 30 20 2010 111+ 12 111 15 3 15 7 7 4 117 11 0.5

7 3.2+ 3.40 4.4+ 5.2+ 27. 12 3 12 27 22 32 33 3 152 20 1.0

11 2+ 2.3.4. 3+ 2010 0+ 170 3 5 12 22 111 7 4 2 110 10 0.5

3 101.1.101010101+ 11. 4 3 3 4 4 4 4 5 31 4 0.1

10 2.20203+ 3.20101. 15+ 5 7 7 111 12 7 4 3 54 5 0,4

11 1+ 202+3. 202.1+ 0+ 14. 5 7 3 12 7 5 5 2 53 7 0.3

12 10 0+ 2+ 30 2+ 20 3+ 4. 1110 4 2 3 15 3 7 111 22 115 11 0.5

13 3+ 2+ 30 30 4+ 5.5.5+ 31. 15 3 15 15 32 311 33 55 223 211 1.2

14 3+ 5.5.5. 50 5.4+ 30 37+ 111 33 57 57 110 33 32 15 357 45 1.5

15 3.5.3+ 20 3040 3+ 3+ 25+ 12 :13 111 7 15 27 111 111 154 13 1.0

15 30 30 3.2. 2+ 303.4. 220 15 15 12 5 3 15 12 22 135 13 3.11

17 50 30 2+ 30 3+ 30 30 3+ 250 411 15 3 15 111 15 15 111 153 13 1.0

111 30 4.4030 40 4.3+ 2+ 270 15 22 27 15 27 22 111 3 155 13 1.0

111 2+ 2020 20 1+ 3+ 3+2. 1110 3 7 7 7 5 111 15 5 77 10 0.5

20 1+ 2+ 2+ 3. 3+ 3.1. 0+ 15. 5 0 3 12 15 12 3 2 70 3 0.5

21 001. 201+ 1+ 10 3+ 3+ 130 0 3 7 5 5 4 111 15 50 11 0.4

22 1.20101. 1.1+1+2. 3+ 3 7 4 3 3 5 5 5 35 4 0.2

23 0+ 0+ 10 2. 2010 0+ 0+ 70 2 2 4 5 7 4 2 2 23 4 0.1

24 00 001010 101+ 20 2. 110 0 0 4 4 4 5 7 5 30 4 11.1

25 3+ 4+ 5. 2+ 5. 5+ 4+ 4+ 34+ 111 32 33 3 57 55 32 32 2115 35 1.4

25 5+4. 30 3+ 50 40 3+ 4+ 320 55 22 15 111 411 27 111 32 235 30 1.3

27 3.3+ 302. 4.303.2+ 22+ 12 15 15 5 22 15 12 3 103 14 0.11

211 303.203. 303.3.2+ 220 15 12 7 12 15 12 12 111 103 13 0.7

23 3030 4.40 3+ 40 3o 2. 25. 15 15 22 27 111 27 15 5 145 111 1.0

30 2+ 2+ 203. 3.3.5.4+ 24. 3 3 7 12 12 12 33 32 132 15 0.3

31 5+ 403. 3+ 3+ 40 40 4. 30+ 55 27 12 111 15 27 27 22 207 25 1.2

Kp Sum Apr 111111 ap Sum 11p Cp

1 4+ 4. 30 40 3+ 4+ 4. 30 23+ 32 22 15 27 111 32 22 15 133 23 1.1

2 1+ 20 20 2+ 303. 30 2+ 111. 5 7 7 3 15 12 15 3 73 10 0.5

3 2+ 3+ 1+ 2+ 4.3+ 3+ 3. 22+ 3 111 5 3 22 111 10 12 111 14 0.11

4 3.2+ 2.2. 2+204.30 13+ 12 3 5 5 3 7 22 15 115 11 0.5

5 1.0+1.101+102.2. 11+ 3 2 3 4 5 4 5 5 33 4 0.1

5 2.30 4.3. 2+ 1+ 1+ 20 1110 5 15 22 12 3 5 5 7 111 10 0.5

7 20 2.20 20 3.20 3+ 2. 17+ 7 5 7 7 12 7 111 5 70 3 0.5

11 3.102+ 2+ 104.303. 13. 12 4 3 3 4 22 15 12 117 11 0.5

3 4. 3+ 1. 0+ 2.1010 2. 13+ 22 111 3 2 5 4 4 5 55 11 0.4

10 101+ 2.30 2.2+ 2+ 2. 150 4 5 5 15 5 3 3 5 50 11 0.4

11 1.2.3.30 541504.50 300 3 5 12 15 34 110 22 110 312 33 1,4

12 70 70 5. 50 70 5+ 5. 5+ 500 132 132 57 411 132 34 57 34 755 35 1.3

13 110 11+ 11. 5. 5+ 5. 5. 50 52+ 207 235 173 57 34 07 57 411 355 121 1.3

14 50 40 50 3+ 4. 5. 201+ 230 411 27 411 111 22 311 7 5 214 27 1.2

15 1.2-2.20 3.302+20 150 3 5 5 7 12 15 3 7 55 11 0.4

15 30 2. 2. 4o 40 2+ 2+ 20 210 15 5 5 27 27 .3 3 7 105 13 0.11

17 203+ 5.30 3+30 4.3+ 25+ 7 111 33 15 111 15 22 111 152 13 1.0

10 30 2+ 10 20 1+ 4+ 3+ 3+ 21. 15 3 4 7 5 32 111 111 1011 14 0.11

13 50 50 3+ 5. 5.5.40 2+ 37. 110 110 111 33 57 33 27 3 353 45 1.5

20 40 11+ 5+ 40 5+ 50 50 5. 41. 27 34 55 27 55 411 43 57 423 53 1.5

21 4+ 4+ 5+5. 50 4+ 505- 311. 32 32 55 33 411 32 411 33 325 41 1.5

22 50 5. 50 3+ 4+ 4. 5. 3+ 340 411 33 411 13 32 22 33 111 254 33 1.3

23 40 5.5.4+ 4+ 4.40 40 34. 27 33 33 32 32 22 27 27 245 31 1.3

24 2.4.3+ 4. 5.40 40 3. 211- 5 22 111 22 33 27 27 12 173 22 1.1

25 4+ 4.30 3. 304.30 4. 270 32 22 15 12 15 22 15 22 155 13 1.0

25 3+ 3+5. 5. 7+ 50 5+ 5. 41+ 13 111 57 57 154 411 55 57 435 52 1.7

27 505+ 5.5+ 5.5.3.4. 370 110 55 33 55 33 33 12 22 343 43 1.5

211 20 1+ 2.3. 3.40 2+ 40 21. 7 5 5 12 12 27 3 27 105 13 0.11

23 5.3+ 3.40 3+ 303.2+ 250 33 111 12 27 111 15 12 3 150 13 1.0

30 201+2+ 2. 3010201+ 15. 7 5 3 5 15 4 7 5 511 7 0.4
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Kp INDICES 1981 (continued)

Kp Sum May 13111 zip Sum Ap Cp

1 2. 1+ 403+ 304.4.3. 23+ 3 5 27 111 15 22 22 12 127 13 0.3

2 3+ 20 202. 1+ 2. 101+ 14+ 111 7 7 3 5 3 4 5 511 7 0.4

3 1+ 1+2+20 2.101.1. 110 5 5 3 7 3 4 3 3 42 5 0.2

4 1.102-1+ 101+ 10 0+ 11+ 3 4 3 5 4 5 4 2 33 4 0.1

5 101.1.1- 2.101+1. 3. 4 3 3 3 3 4 5 3 31 4 0.1

3 101+1010 2.2.2.10 13+ 4 3 4 4 3 3 3 4 33 5 0.2

7 102- 102. 2-1014-1. 100 4 3 4 3 3 4 5 3 311 5 0.2

11 1+2-102+ 204-4—30 13. 5 3 4 3 7 22 22 15 33 11 0.3

11 4+ 3+ 3+ 4+ 3+ 3+ 3.30 34. 32 34 34 32 111 13 12 15 315 33 1.4

10 4.3+ 3.2. 20 40 4+ 70 23. 22 111 12 3 7 27 32132 253 32 1.3

11 7.7.3030 5+3+3.3+ 400 111111 110 110 53 111 12 111 4113 31 1.7

12 2.2+ 2+ 1+ 30 4-4.3+ 21+ 3 3 3 5 15 22 22 111 103 13 0,11

13 3+ 40 301+ 2.1.1.10 13. 111 27 15 5 3 3 3 4 111 13 0.3

14 2.3.304+ 4.3.4030 250 3 12 15 32 22 12 27 15 141 111 1.0

15 40 703+ 4+ “5.5.5. 400 7132 34 32 32 33 33 33 434 54 1.3

13 5.50 3. 3+ 3.30 5+ 3+ 420 33 411 37 34 37 110 53 111 433 50 1.7

17 3.201+ 2. 2.20 20 5+ 13. 12 7 5 3 5 7 7 53 103 13 0.11

111 5070 7.50 4+ 4+5.3. 43. 411 132 111 411 32 32 3.3 12 454 57 1.7

13 20304+ 4. 30 4.3030 23. 7 15 32 22 15 22 15 15 143 111 1.3

20 4+ 5.3+ 3+ 405.303+ 37. 32 33 34 111 27 33 110 13 347 43 1.5

21 2+ 2. 20 3- 20 20 3+ 40 200 3 3 7 12 7 7 111 27 33 12 0.7

22 20 20 201+ 2.2.201+ 140 7 7 7 5 3 3 7 5 50 3 0.3

23 10 2+ 4+ 4. 40 3+ 40 3. 25+ 4 3 32 22 27 111 27 12 151 13 1.0

24 3+ 2+ 303+ 3040 3+ 40 23+ 13 3 15 111 15 27 111 27 147 111 1.0

2 3+ 3.4+ 5- 4.4.515. 34+ 13 33 32 33 22 22 53 33 237 33 1.3

23 4.201+10 102.2.20 14+ 22 7 5 4 4 3 3 7 31 11 0.4

27 102-1.1+1.103.2+ 11+ 4 3 3 5 3 4 12 3 43 3 0.3

211 3. 4+ 20 20 3+ 2+ 1+ 20 200 12 32 7 7 111 3 5 7 37 12 0.7

23 20 2+ 1+ 10 2.102.1+ 12+ 7 3 5 4 3 4 3 5 43 3 0.3

30 1+ 2. 10 2. 20 2+ 2.2+ 140 5 3 4 3 7 3 3 3 52 3 0.3

31 2+20203. 202+ 2.2. 17. 3 7 7 12 7 3 3 3 33 11 0.4

[(1') Sum Jun 13111 ap Sum Ap Cp

1 20 2.2+ 2. 10 3.2+ 1+ 150 7 3 3 3 4 12 3 5 511 7 0.4

2 201+ 2.3. 3.20102. 150 7 5 3 12 12 7 4 3 53 7 0.4

3 2. 2+ 30 2. 40 40 40 30 24. 3 3 15 3 27 27 27 15 132 13 0.3

4 2.1+2.1. 1+ 1+ 3.3+ 100 3 5 3 3 5 5 3 2 311 5 0.2

5 2+101+1+ 2010 1+ 2. 120 3 4 5 5 7 4 5 3 43 3 0.3

0 20101030 5—303+ 3. 21. 7 4 4 15 33 15 111 12 114 14 0.11

7 3+ 4+ 50 4+ 5.3.7.5+ 33+ 111 32 411 32 33 37111 53 403 50 1.3

11 5.3+ 30 1+ 1+ 3+ 30 2+ 22+ 311 111 15 5 5 111 15 3 124 13 3.3

3 2-10101+1.2.101. 30 3 4 4 5 3 3 4 3 35 4 0.2

10 1.1—101+101+2.1+ 30 3 3 4 5 4 5 3 5 35 4 0.2

11 2.1+201. 2.2.2020 130 3 5 7 3 3 3 7 7 47 3 0.3

12 2.103+10 1.3+ 1+ 1+ 11. 3 4 2 4 3 2 5 5 31 4 0.1

13 1.102.1+ 3-101—1. 10. 3 4 3 5 12 4 3 3 40 5 0.2

14 0+D+0+ 1+ 10202.1. 3. 2 2 2 5 4 7 3 3 31 4 0.1

15 2+2+3.3. 3.2.3.30 200 3 3 12 12 12 3 12 15 117 11 0.3

13 4.402+ 30 30 4.40 4+ 230 22 27 3 15 15 22 27 32 133 21 1.1

17 4.30 302. 1+ 3+ 1+ 20 13+ 22 15 15 3 5 2 5 7 77 10 0.5

13 2+ 20 2+ 2+ 2030 30 20 130 3 7 3 3 7 1s 15 7 711 10 0.5

13 2+1+1+ 2+ 30 303.2+ 111+ 3 5 5 3 15 15 12 3 73 10 3.3

20 2+3.3.3. 3.202020 130 3 12 12 12 12 7 7 7 711 10 0.5

21 2.3.3+ 2. 10202.2. 15. 3 12 3 3 4 7 3 3 53 7 0.4

22 1011+ 0+0+ 1.2.301+ .3. 4 2 2 2 3 3 15 5 33 5 0.2

23 1.20101+ 1.2.101»r 10. 3 7 4 5 3 3 4 5 37 5 0.2

24 2.10 2.3+ 303+4+10 13+ 3 4 3 111 15 111 32 4 103 13 0.7

25 2.20 2.3+ 3+ 5.20 3+ 20 3 7 3 10 111 33 7 13 113 15 0.3

23 3.2+ 303+ 4030 20 2+ 23. 12 3 15 13 27 15 7 3 112 14 0.11

27 3-2+ 30 2+ 20 2+ 3020 20. 12 3 15 3 7 3 15 7 113 10 0.3

211 3.2+ 3+ 2+ 202+ 2010 1110 12 3 111 3 7 3 7 4 75 3 0.5

23 20 2+ 30 3. 3.3+ 2+ 2. 230 7 3 30 37 37 111 3 3 233 33 1.3

30 3+ 201+ 2. , :10 4+ 3+ 22. 13 7 5 3 12 15 32 13 113 14 0.3
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Kp INDICES 1981 (continued)

I'Cp Sum Ju] 19111 ap
Sum Ap Cp

1 403.35 30 4.3+ 3.30 25+ 27 12 15 15 22 111 12 15 13a 17 0.9

2 3.305.413 5.3..7+ 35 205 12 15 39 27 39 12 10 15 177 22 1,1

3 1+ 1+ 2.2. 2.103.415 15+ 5 5 0 n 0 4 12 27 71 9 0.5

4 2+ 1+lo1o 2.2+ 2540 10. 9 5 4 4 0 9 7 27 71 9 0.5

5 2+ 2+ 2+ 311 3- 3+ 3+ 2+ 22- 1) S 0 15 12 111 10 11 90 12 0.7

11 30 30 413‘]- 3+4- 4-2+ 27- 15 15 27 22 111 22 22 {1 150 19 1.0

7 3- 31) 3-2+ 4» 3+ 302+ 2311 12 15 12 51 22 111 15 9 112 14 0.11

11 303- 2+3- 2-1-2-1- 15+ 15 12 9 12 0 3 B 3 613 1'1 0.4

9 20 2-201+ 2.2.2.25 14a 7 0 7 5 0 0 0 7 50 5 0,3

10 1o1+1o1. 1.102.1+ 9. 4 5 4 3 3 4 0 5 34 4 0.1

11 1.2.4.4. 2+ 35 35 2+ 20+ 3 0 22 22 9 15 15 9 101 13 0.7

12 2+ 3+ 304- 4- 4o 4» 40 211- 1) 111 15 22 22 27 22 27 1132 20 1.0

13 30 2— 2» 2+ 2-2+3-3- 180 15 G G 9 G 9 12 12 75 E) 0.5

14 3.2.1.1+ 20 3011-15 14. 12 0 3 5 7 15 5 4 57 7 0.4

15 101+1-10 1»0+101- 7» 4 5 3 4 3 2 4 3 211 4 0.1

111 2+ 20 2- 2+ 103- 20 2+ 111+ 11 7 G S) 4 12 7 D 03 11 0.4

17 20 2.4.40 5.3.5.00 29+ 7 r. 22 27 39 12 39 00 232 29 1.3

111 40 2+ 2- 20 20102+2+ 111- 27 .‘1 G 7 7 4 9 9 711 10 0.5

19 202- 2- 1+ 3+2+3— 21) 170 7 G S 5 111 9 12 7 '70 9 0.5

20 2+ 2+ 1+ 3+ 4+ 2+ 2— 2- 10+ (1 9 5 10 32 9 G S 04 12 0.7

21 3.2.2.2. 101+102- 13. 12 0 5 0 4 5 4 s 49 s 0.3

22 2+ 302.4. 5.5.4.5. 20+ 9 15 0 22 39 39 22 39 191 24 1.2

23 35 2. 4o 50 5. 5+ 50 4o 34. 15 0 27 411 07 50 411 27 294 37 1.4

24 2.1+2.2. 35303.5. 20. 0 5 0 0 15 15 12 39 104 13 0.7

25 4+ 0. 7. 4+ 0+ 0+ 0. 11. 530 32 07 111 32 239 230 179 179 1072 134 1.9

25 00 7- Go 50 13- G— 40 3+ 44+ 207 111 110 4B 07 67 27 18 625 711 1.3

27 405.55 4+ 3+ 3. 1+ 35 20+ 27 39 411 32 10 12 5 15 19s 24 1.2

20 203-2+ 20 2+1+2- 20 111+ 7 12 9 7 5 5 G 7 62 8 0.4

39 202_1_1. 101+ 1- 2+ 10+ 7 G 3 3 4 5 3 0 40 5 0.2

30 30 1+ 20.1— 3-3-- 3- 20 1110 7 5 7 12 12 12 12 7 74 .9 0.5

31 2+ 20 3+ 2+ 203— 30 3+ 210 9 7 111 S] 7 12 15 10 95 12 0.7

Kp Sum Aug 1901 ap Sum Ap Cp

1 3. 4.3+ 4. 20 30 4+ 30 20. 12 22 1a 22 7 15 32 15 143 10 1.0

2 21:1 102- 2+ 3+ 40 30 4+ 22- 7 4 11 9 10 27 15 32 1111 15 0.11

3 .1» 4- 4+ 30 30 3+ 3+ 2+ 211- 12 22 32 15 15 111 111 9 141 111 1.0

4 2+ 403+3- 101+201c1 111- 9 27 18 12 4 5 7 4 1113 11 0.6

5 1.4.4.3. 3.2+ 4.35 22+ 3 22 22 12 12 9 22 15 117 15 0.0

11 5- 3+3o3- 3- 201+2- 21+ 39 111 15 12 12 7 5 11 114 14 0.8

7 1+2.2. 1+ 3.304.213 17+ 5 0 0 5 12 15 22 7 70 10 0.5

9 201.1.1+10000020 11. 7 .3 3 5 4 0 0 7 29 4 0.1

9 302.0+0+ 1.1+3.2+ 12+ 15 0 2 2 3 5 12 9 54 7 0.3

10 a. 5.30 4. 3030102- 23. 12 39 15 22 15 15 4 s 129 10 0.9

11 2° 20 z. 25 3. 4o 5. 3+ 22+ 7 7 5 7 12 27 39 10 123 15 0.9

12 303-2- 1+ 20 2+ 2+ 2+ 111. 15 12 5 5 7 9 9 9 72 9 0.5

13 2+ 3.2+ 2° 20 2. 2+ 30 10+ 9 12 9 7 7 0 9 15 74 9 0.5

14 2+ 102-2— 3-2- 2+3- 1110 1) 4 G G 12 11 9 12 G4 8 0.4

15 1.1+1+1+ 20 2- 4+ 5- 17+ 3 5 5 5 7 G 32 39 102 13 0.7

111 3+ 2+ 1+2- 20241020 15+ 117 9 5 6 7 G 4 7 62 B 0.4

17 4+ 3040 50 3+ 3+ 3+ 4- 300 32 15 27 411 111 18 10 22 1911 25 1.2

111 5- 2+ 4- 3+ 40 4o 4- 3+ 290 39 E) 22 111 27 27 22 111 182 23 1.1

15] 3-3»2+ 20 30 20 2+ 20 190 12 12 9 7 15 7 9 7 7B 10 0.5

20 2+ 2+ 20 10 1-2+ 3o 20 16- 1) 9 7 4 3 D 15 7 133 11 0.4

21 2+ 2.4.2+ 30 4.4.2+ 23. 9 0 22 9 15 22 22 9 114 14 0.11

22 3+ 3034 20 1+ 3-- 3+ 30 21+ 111 15 12 7 5 12 111 15 102 13 0.7

23 50 4a 50 5. 0+ 60 4+ 60 41+ 411 27 40 39 94 00 32 110 4411 59 1.6

24 5.4+ 3.3. 30 55 4o 5. 310 39 32 12 12 15 40 27 79 224 20 1,2

25 4-20303- 3-4- 4- 30 24+ 22 7 15 12 12 22 22 15 127 16 0.51

29 0+101+10 2.3+ 2+ 3. 14. 2 4 5 4 0 10 9 12 00 n 0.4

27 2+ 20 2- 3+ 5+ 5+ 4+ 30 27+ 0 7 1‘1 111 511 511 32 15 1119 25 1.2

20 3+ 3+ 4. 3+ 35403.5” 27. 111 111 22 10 15 27 12 1:1 140 111 1.0

29 3.3.3+ 4+ 4+ 3+ 2+ 20 250 12 12 10 32 :12 10 9 7 149 111 1.0

30 4-4+3~ 3+ 3-3a1+4- 21- 22 32 12 111 12 15 5 22 1311 17 0.1]

31 3+5+3+ 20 202-1-0+ 11% 111 513 111 7 7 G 3 2 117 15 0.11
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Kp INDICES 1981 (continued)

11p Sum Sep 1501 up Sum A1,: C11

1 0+1.1o1o 2.2.2.2. 111- 2 3 4 4 5 5 5 5 37 5 0.2

2 2+ 35 40 30 3+ 4+ 353. 25. 5 15 27 15 111 32 15 12 143 111 1.0

3 2+ 20 2+ 30 2+ 2+ 15 20 17+ 0 7 5 15 5 0 4 7 55 0 0,5

4 20 00 10 2+ 3.20 30 4+ 17+ 7 0 4 0 12 7 15 32 115 11 0.5

5 4+ 3+ 3+ 3+ 3.3.20 3+ 250 32 111 111 111 12 12 7 111 135 17 0.5

5 3.2+3.2. 2-l+1020 15+ 12 5 12 5 5 5 4 7 51 11 0.4

7 102.1.1+ 10202+ 1+ 11+ 4 5 3 5 4 7 5 5 43 5 0.2

11 1+ 4.2+ 10 0+ 0+ 15 4+ 14+ 5 22 5 4 2 2 4 32 50 10 0.5

11 3+ 2+ 303. 20 20 2+ 2+ 200 111 5 15 12 7 7 5 3 115 11 0.5

10 2+ 20 1+ 2+ 3113. 2+ 20 1115 3 7 5 5 15 12 5 7 73 5 0.5

11 40 4+ 404. 40 2.2+ 3+ 27+ 27 32 27 22 27 5 0 10 1511 21 1.1

12 2+ 3.20 20 3+ 2+ 35 2. 15+ 5 12 7 7 111 5 15 5 113 10 0.5

13 3134-3-20 3+ 3.15 20 20+ 15 22 12 7 111 12 4 7 57 12 0.7

14 0+ 1+2+2. 4.3.3.3. 174 2 5 0 5 22 12 12 12 110 10 0.5

15 2.2.4.3. 20 3.2.1+ 17+ 5 5 22 12 7 12 5 5 75 10 0.5

15 2.3020 2. 2.2.1+2. 15. 5 15 7 5 5 5 5 5 57 7 0.4

17 1+250+1.1+152.1. 50 5 7 2 3 5 4 5 3 35 4 0.2

111 1+ 0+1o1. lalo 5+ 5. 15+ 5 2 4 3 4 4 55 57 145 111 1.0

15 50 45 50 4+ 5+ 35 4+ 3+ 35+ 411 27 110 32 55 15 32 111 3011 311 1.4

20 3.2+2.2. 2.2+3.2+ 17+ 12 5 5 5 5 0 12 5 55 5 0.5

21 3-lol+ 2. 1.152530 13+ 12 4 5 5 3 4 7 15 55 7 0.4

22 25 4+ 40 25 2.1. 25 3+ 200 7 32 27 7 5 3 7 111 107 13 0.3

23 2+100+1010100+1+ 11+ 5 4 2 4 4 4 2 5 34 4 0.1

24 lo 20 20 25 2+ 2+ 25 2+ 155 4 7 7 7 5 5 7 5 55 7 0.4

25 35353.20 4.4. 1+ 1+ 21. 15 15 12 7 22 22 5 5 103 13 0.7

25 2+ 4.4+ 4+ 5. 4+ 50 5. 33+ 5 22 32 32 35 32 411 35 253 32 1.3

27 4.4+ 5.3+ 2413.45 2+ 27+ 22 32 30 111 5 12 27 5 1511 21 1.1

20 3020101+ 1+ 2.1.2. 13. 15 7 4 5 5 5 3 5 51 5 0.3

25 1+ 2. 1+ 1+ 4.40 4.3+ 20+ 5 5 5 5 22 27 22 15 110 14 0.11

30 2+ 303.30 3+ 303+ 30 24. 5 15 12 15 15 15 10 15 117 15 0.11

Kp Sum 091 13111 cm Sum Ap Cp

1 2+ 2+ 2.2+ 3.3.1+ 3. 1110 9 5 5 s1 12 12 5 12 74 0 0.5

2 3+ 2+ 2.20 30 3.5+ 3+ 25. 111 5 5 7 15 12 04 111 175 22 1.1

3 2+ 30 5.5. 5.5.4+ 4. 340 5 15 35 57 57 33 32 22 250 35 1.4

4 3. 40 3+ 4. 3o 3. 4. 20 255 12 27 111 22 15 12 22 7 135 17 0.5

5 201+ 2+ 3+ 2. 1.0+ 1+ 130 7 5 5 111 5 3 2 5 55 7 0.3

5 0+ 0+152+ 3.2515 20 12. 2 2 4 5 12 7 4 7 47 5 0.3

7 4.3+ 3.45 3+ 40 5+5. 325 22 111 12 27 111 27 34 35 257 32 1.3

5 4.4+ 50 4+ 3.30 3+ 4. 300 22 32 411 32 12 13 111 22 201 25 1.2

5 455.34, 4+ 3.30 303. 211. 27 35 111 32 12 15 15 12 170 21 1.1

10 20 3+ 3+ 4. 4.55 50 4+ 30+ 7 111 15 22 22 45 411 32 215 27 1.2

11 5.5.5.55 5+ 5+ 30 3+ 3115 35 57 57 411 55 55 15 10 305 45 1.5

12 4.40 45.. 0+ 0+ 0+1. 150 22 27 27 12 2 2 2 3 57 12 0.7

13 2.1+ 352+ 2+ 2+ 5+ 5. 220 5 5 15 9 5 0 111 57 1311 17 0.9

14 no (1.4+ 4. 3+ 4.5.5. 415 2071711 32 22 10 22 35 57 5115 73 1.11

15 30 4o 4.3+ 4+ 4.3.3. 27+ 15 27 22 111 32 22 12 12 150 20 1.0

15 2.3+3o1+ 151.151+ 13+ 5 111 15 5 4 3 4 5 50 0 0.4

17 102+ 40 4+ 4.45 3+ 25 25. 4 5 27 32 22 27 111 7 145 111 1.0

111 301+ 1+1o 1.252.2. 13. 15 5 5 4 3 7 5 5 51 s 0.3

15 3.4.40 40 4+ 3+ 4. 4o 30. 12 22 27 27 32 111 22 27 137 23 1.1

20 40 4.3+ 5. 7.70 70 5+ 42. 27 22 15 35 111 132132 55 537 57 1.7

21 5+ 5. 4. 50 3+ 40 2+ 3+ 33. 55 57 22 411 111 27 5 111 255 33 1.3

22 4. 4o 40 50 7o 7. 5+ 7. 43+ 22 27 27 411 132 111 54 111 572 72 1.3

23 1.4+ 50 3+ 2+ 303.3. 250 57 32 45 111 5 15 12 12 213 27 1.2

24 1. 0+ 1+ 3+ 4.511 3+ 40 22. 3 2 5 111 22 411 13 27 143 111 1.0

25 3.5.4+ 3+ 3+ 2+ 20 2. 24+ 12 35 32 10 111 5 7 5 141 111 1.0

25 2.2.3+ 3+ 3.25 1+ 2. 111. 5 5 111 111 12 7 5 5 711 10 0.5

27 2+1o 2.2. 3.303.311 1110 5 4 5 5 12 15 12 15 75 10 0.5

25 2+ 2+ 4.3+ 30 3.4+ 4+ 250 11 5 22 111 15 12 32 32 145 15 1.0

211 2+:1.3.3+ 2. 25 2.4. 200 5 12 12 111 5 7 5 22 02 12 0.7

30 2+ 2+ 253. 4.4.25 2+ 210 5 5 7 12 22 22 7 5 57 12 5.7

31 250+ 1+2. 2.101.1. 11+ 7 2 5 5 5 4 3 3 35 4 0.2
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Kp INDICES 1981 (continued)

1<p Sum Nov 19111] up Sum Ap Cp

1 1+2+1030 2+2-1+2» 1F- 5 9 4 15 f) G 5 G 59 7 0.4

2 101+ 140+ 1- 2+ 2+20 100 4 5 3 2 3 G 0 7 3!) 5 0.2

3 3-3-2- 2+ 1+ 1+3:1+ 1110 12 12 G .‘1 5 5 12 5 G11 0 0.4

4 0+ 10 101— 2- 203~3- 120 2 4 4 3 11 7 12 12 50 G 0.3

5 2+ 30 3+3- 30 20 2+ 2- 20‘ 11 15 111 12 15 7 G 0 813 11 0.6

5 303.15 20 2+ 1+ 20 3. 17a 15 12 4 7 9 5 7 12 71 9 0.5

7 3+ 5.4-3+ 4—30 20 2+ 200 10 39 22 111 22 15 7 9 150 19 1.0

11 L555 50 4—40 30 2— 30- 12 39 411 4n 22 27 15 1; 217 27 1.2

9 1+1-102- 20151—15 9+ 5 3 4 9 7 4 3 4 36 4 0.2

10 0+ 25 3+ 40 3+203-3o 21. 2 7 19 27 111 7 12 15 109 1a 0.0

11 2+ 3+ 30 3+ 1105- 4+5- 32» 9 111 15 111 110 351 32 39 250 31 1.3

12 Go 7— 50 5- 30 2+ 1010 311- 110 111 411 39 15 9 4 4 310 39 1.4

13 0+ 0+ [1+ 1+ 114—102030 9- 2 2 2 5 2 4 7 15 351 5 0.2

14 2+ 3+ 3.4+ 5.5.4.50 31. 9 111 12 32 99 :19 22 411 219 27 1.2

15 5. 4+ 4. a» 30 4. 2+ 25 29+ 39 32 22 12 15 22 9 7 15a 20 1.0

111 4- 4o 30 2+ 3- 20 4- 4— 250 22 27 15 1'1 12 7 22 22 135 17 0.0

17 4+ 3+3-50 4+5-5-4+ 33+ 32 111 12 411 32 39 39 32 252 32 1.3

111 4»3+ 405— 40 4- 4+ 3+ 310 22 111 27 39 27 22 32 111 205 213 1.2

19 4- 2+3-3- 30 3+ 3021- 23+ 22 .‘7 12 12 15 111 15 12 115 14 0.11

20 30 20 30 3+ 30 2+ 2+ 3+ 22+ 15 7 15 18 15 9 9 111 106 13 0.11

21 30 20 3. 3- 3. 35 30 4+ 25+ 15 7 12 12 12 15 15 32 120 15 0.11

22 3+ 30 5+3. 20 2010 25 19+ 111 15 111 12 7 7 4 7 1111 11 0.6

23 2+ 20 3— 4+ 3+ 4+ 4» 4+ 270 0 7 12 32 111 32 22 32 164 20 1.0

24 3+2+ 202- 302~ Z- 2— 17+ 18 D 7 6 15 G G G 73 S] 0.5

25 5-4+ 4.50 5.3+ 2+3. 31. 39 32 22 411 39 111 9 12 219 27 1.2

20 3—3.2+ 2. 2+2+3.1+ 1115 12 12 9 5 9 9 12 5 74 9 0.5

27 1-1+ 2.10 11+ 0+1-10 7o 3 5 0 4 2 2 3 4 29 4 0.1

211 5515151. 1-1+1+2+ 11+ 15 4 4 3 :1 5 5 9 411 0 0.3

29 3-101»101»0+1-1- 11- 12 4 3 4 3 2 3 3 34 4 0.1

30 90000015 1-0+000+ 2+ 0 0 0 4 9 2 o 2 11 1 0.0

Kp Sum Dec 19111 ap Sum Ap Cp

1 0+1.101+ 25 30 2+ 20 13. 2 3 4 5 7 15 9 7 52 0 0.3

2 20101+ 4. 20 1+ 2+ 3— 10+ 7 4 5 22 7 5 9 12 71 9 0.5

:1 10 2— 1+ 2+ 30 2534+ 10+ 4 0 5 9 15 7 12 9 s7 11 0.5

4 30 3+ 2+ 2+ 20 2- 20 3- 19+ 15 18 9 E) 7 G 7 12 83 10 0.11

5 3— 20 2+ 2+ 1+ 2- 2+3- 17+ 12 7 D E) 5 G 9 12 69 9 0.5

1; 2.2+2+0+ 0+101»0+ 9+ 9 9 5 2 2 4 3 2 34 4 0.1

7 00001-1010101-20 11+ 0 0 3 4 4 4 3 7 25 3 0.1

11 25 2+ 301g 30 4o 4+3. 22+ 7 9 15 4 15 27 32 12 121 15 0.9

9 3»3o 20 2+ 25 2+ 3»3- 29— 12 15 7 9 7 9 12 12 113 10 0.9

10 20 40.10 20 1-1+1»lo 15- 7 27 15 7 5 5 3 4 71 9 0.5

11 2+ 2+ 0+1. 102.20 2— 130 9 9 2 3 4 9 7 0 40 5 0.3

12 3+ 2+ 30 30 5.4+ 40 4o 29. 19 9 15 15 39 32 27 27 1112 23 1.1

13 3+ 4- 3+ 3- 30 201010 200 111 22 121 12 15 7 4 4 100 12 0.7

14 20 2+ 1+ 1+ 1— 1+ 201+ 12+ 7 9 5 5 3 5 7 5 4G 5 0.3

15 1+1o1—9+ 0+ 9+ 353+ 10+ 5 4 3 2 2 2 15 111 51 13 0.3

19 1+051+1+ 0+l-2~20 9+ 5 0 5 5 2 3 0 7 35 4 9.1

17 0+0+0+lo 1.2.5.45 110 2 2 2 4 3 s 12 27 59 7 9.4

111 40 30 30 35 2+ 30 2+ 2+ 230 27 15 15 15 9 15 9 9 114 14 0.11

19 24.2.2031» 3+ 2+10 2. 111— 9 0 7 111 111 9 4 6 77 10 11.5

20 2.2+ 1+ 1+ 152.20 20 13+ 5 9 5 5 4 G 7 7 49 6 0.3

21 2—10152— 24172.2. 12+ 0 4 4 9 s 7 0 5 45 s 0.3

22 0+0°1.1— 1_2~1-0+ 50 2 0 a 3 3 a 3 2 22 :1 0.11

23 153—2. 1+ 1+ 2. 1+ 2+ 13+ 4 12 9 5 5 5 5 9 52 5 0.3

24 3+ 4» 20 2- 1+ 20 20 3» 1.‘1< 111 22 7 S 5 7 7 12 84 10 0.6

25 2+ 201—24 2+ 3- 202+ 160 9 7 3 5 0 12 7 9 62 8 0.4

20 3.20 2.2+ 101.1+ 0+ 125 12 7 9 9 4 a 5 2 411 0 0.3

27 2» 1+ 1+1- 1+102+2+ 120 G 5 5 3 5 4 9 0 46 B 0.3

211 40 2+ 3.20 3+ 2+ 20 2. 20+ 27 9 12 7 111 9 7 9 95 12 0.7

29 2. 5- no 50 4+ 4. 3+ 25 :11. 5 39 00 411 32 22 111 7 252 32 1.3

31] 3+G-50 4- 5.4. 302+ 31+ 111 117 411 22 35] 22 15 11 240 30 1.3

31 2+ 3-4+ 4+ 4- 3+ 20 2+ 250 9 12 32 32 22 113 7 D 141 111 1.0
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FREQUENCIES OF Kp INDICES 1981

Kp Jan Feb Mar Apr May Jun .1111 Aug Sep 01:1 va Dec

“11
7 7 .1

, . . 2 1
. 1 4

+ 11 12 11 2 1 m 1 4 11 11 12 15

. 11 17 1 5 12 11 12 7 11 7 14 111

In 2n 15 211 u 24 2:1 15 1a 22 11 1:1 21

+ 19 111 1.1 11 22 27 17 14 20 11 1.1 21

. 311 111 12 211 .12 3.7 .14 111 27 17 27

21. 311 11-. 2o 17 2a 27 21 27 2n 1.1 :12

+ 311 13 21) 12 14 21 21 21; 31:1 21 15

. 23 14 21 13 13 111 25 an 22 25 17

go 1n 22 27 111 13 22 22 2n 111 15 m

1 13 20 27 211 111 14 1.1 21; 15 211 1:1 12

. 11) 15 11 111 11 1 13 20 11 2-1 11 7

1n :1 11 11 1.1 11 3 13 '1 11 17 r. 7

+ 2 9 n 111 1.1 5 4 11 12 11 12 r.

— 1 5 1o 15 111 1 r1 1 :1 11 1.1 3

nu 1 1 .1 11 3 1 4 4 2 11 11 2

+ 2 5 n -1 1 1 2 2 4
. .

-

. 1 1o 2 3 11 . 1 11 . 1

fin .1 1 r. -1 1 2 2 1
. 2 1

+
. 1 .7 5

. . 1 :1
.

. 1 1
.

1 1 . 3 1

7n 1 1 :1
. 2

+ 1 1
. .

_ 1 2 1

Ho 1 1 1

+ 1 2

n.
n

2111 224 2411 210 2m 2111 2111 2111 242 2411 21v 2411

Reducnm. (1f 1<,. 1.. 11.11 .11..» 1.» 501w “are effects

Mnnlh Dny 1:1g11111 11p K111

Apr In 1 30 1.

May 0-1 3 2— 1+

05 5 2- 1+

Jul 02 r. 5— 4+

15 n 1. 2+

17 .1 1.. 4+

Aug 2r. 1“. 3+ .70

Sop 1o 4 2+ 20

HDHTHLY MIZAH VALUES M1 Cpl981

Jan m; Mar Apr Mm' .1111. .1111 A111: Sup 0:1 Nuv 111-1- Year

A') 11 1-1 111 211 211 12 111 1.7 12 23 1.7 In 10.3

c,; 11,111 0.09 11.73 0.110 0,711 11.51: 11.73 0.77 0.6-1 11.111. 11.112 11.51 11.72
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MONTHLY AND YEARLY Ap 1932— 1981

Jun F‘vl: Mnr Apr .\1:\.\' Jun Jul An: 50;) ()cl Nuv 111-c chr

11 12 111 17 15 7 7 12 12 10 11 11 11.7

111 11 12 12 12 11 7 11 12 10 11 7 10.1

11 11 11 11 7 '7 11 11 111 (1 5 11 7. 2

11 111 1(1 11 11 ‘1 7 5 13 12 11 11 11. 11

11 11 15 111 12 11 5 5 9 10 5 11.1

7 1:1 211 111 12 12 111 11 20 12 10 12.5

211 111 111 111 11 1:1 12 17 111 10 11 15.3

7 15 211 21 15 111 111 13 22 11 11 111.

13 12 111 111 111 12 11 H 14 111 15 16.

H 117 15 11 11 111 111 27 11 111 11 111.11

U 12 17 11 13 1:1 17 22 15 11 13.11

11 1) 1-1 1-1 12 15 31 25 24 20 14 17.0

13 12 15 S1 11 {1 11 111 11 11 14 10.11

10 10 13 11 1 E) 7 10 11 11 111 10.4

12 22 311 20 111 111 22 11 34 13 12 11 18.6

12 12 32 111 H 111 1G 25 32 23 14 11 111.11

12 13 17 13 111 10 10 211 15 27 111 13 15.4

20 1-1 111 1-1 111 1-1 11 1-1 13 25 15 .‘1 15.4

12 111 1-1 111 111 1-1 1-1 25 22 211 20 16 18.1

111 22 21 ’7 211 17 20 22 40 24 111 20 22.3

111 211 1111 3-1 27 111 15 13 23 20 12 15 21.2

15 15 21 111 111 13 15 111 21 16 H 7 15.7

11 111 111 1-1 7 G 11 111 17 15 11 G 11.0

12 12 1-1 H 11 ‘1 11 11 13 11 13 11 11.3

111 15 20 27 211 17 13 15 111 1‘1 24 10 111.0

17 17 25 21 11 22 111 14 ~11) 14 111 111 20.1

15 27 21; 21) 17 2‘1 25 111 20 16 B 15 19.2

1-1 2-1 2-1 17 111 15 32 211 211 111 22 111 21.3

15 14 111 ~12 2-1 20 20 20 20 3G 32 21 23.6

12 111 14 1-1 13 11 211 11 13 16 10 12 14.4

7 11 11 1-1 7 “ 12 15 111 20 13 13 12.3

11 11 11 10 11 ll 12 13 211 15 12 11 12.6

12 12 13 111 111 11 11 11 11 10 7 5 11.9

11 11 11 11 11 1(1 11 11 111 7 11 7 7. 7

1111111 7 11 111 7 11 G 11 11 21 11 9 11 10.2

1.0117 11 11 7 11 25 12 I1 11 111 10 10 14 12.0

1111111 11 111 13 '1 13 17 10 12 H 111 17 10 13.5

1.0111) 11 15 17 4 17 ‘1 11 11 15 11 10 7 11.3

11170 7 7 111 5 11 10 111 111 11 12 12 9 11.9

11171 12 12 11 15 111 D 11 11 13 12 11 10 11.3

11172 13 10 12 11 10 H 11 2-1 13 12 1~1 10 12.11

111711 111 20 25 111) 17 17 12 12 H 111 12 11 17.0

11174 15 111 23 21 111 17 24 11) 23 2(1 111 15 19.6

1.075 111 111 20 111 111 11 12 10 10 12 111 12 13.9

11175 13 17 271 17 1-1 10 11 11 13 12 11 10 12.9

11177 111 11 11 111 11 11 1-1 13 111 13 10 10 11.11

111711 15 111 17 2—1 25 20 13 17 111 12 15 131 17.0

11171) 18 15 If) 25 1-1 12 12 111 H 12 10 1) 14.5

1111111 10 11 1‘. 11 111 13 11 111 11 14 13 13 ]]_1

111111 11 14 111 211 211 12 111 15 12 23 15 111 ”L3
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SECTION 3

3.4. Dst INDICES

- Hourly values of Dst (graph)

- Monthly tables of Dst hourly values

- Tables of daily means of Dst

— Monthly and yearly mean values
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HOURLY VALUES OF Dst 1981 (continued)
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51

49

45

80

122

19

22

24

16

23

36

95

285

335

150

84

140

395

289

142

105

123

117

26

29

17

13

18

10

21

27

25

61

73

79

87

170

177

60

56

25

22

21

35

53

4O

32

34

50

~48

~18

~12

~11

~13

~17

~38

~147

~215

~168

~114

~163

~436

~18O

~37

~40

~40

~42

~29

~30

~37

~60

~31

~50

~82

78

36

27

3O

24

40

66

173

277

242

195

251

5‘36

358

98

98

63

65

52

70

92

101

64

84

133

27

75

140

115

32

23

36

18

32

52

81

65

146

156

131

48

24

14

20

24

18

21

35

85

103

62

~143

~173

~47

~15

~10

~14

~14

~29

-107

~113

~10?

~212

~375

~114

~43

~38

~42

~59

~66

~27

~25

~35

~64

~93

~82

219

313

162

49

34

51

34

62

161

196

175

350

532

246

92

63

57

80

90

45

47

72

150

197

145

28

80

61

100

145

136

166

178

170

81

86

75

60

71

99

114

52

65

88

68

86

120

190

176

109

107

~170

~50

~72

~125

~203

~153

~13?

~91

~81

~138

~29

~22

'192

~254

~143

~160

~79

~60

~77

~130

~13?

~277

~132

~114

~126

251

112

172

270

340

320

317

261

162

225

105

84

253

354

257

213

145

150

147

215

260

467

310

224

234

29

114

117

100

101

208

137

72

186

200

216

237

105

1‘32

138

85

80

61

38

75

81

91

167

150

124

124

~203

~146

~46

~21

~73

~135

~22

~344

~174

~226

~20?)

~49

~85

~324

~187

~210

~112

~49

~1Z4

~255

~144

~61

~53

~76

~139

317

264

148

123

282

273

96

531

375

443

444

155

190

463

Z74

291

175

95

201

333

236

223

205

200

254

30

119

112

109

90

52

31

37

49

54

37

25

23

50

47

70

33

24

50

50

57

33

4o

36

55

55

~86

—94

—51

-23

-11

-7

~43

—42

—15

—19

-45

-31

-68

-53

—ea

—53

—ag

—140

-94

-75

—17

—2a

-13

-20

-53

205

207

151

130

54

3a

51

92

75

58

73

55

120

115

160

117

114

202

155

145

51

59

50

75

109

31

52

50

74

34

131

348

259

144

92

95

55

162

96

45

22

15

5

25

20

33

77

41

55

74

so

-29

—1a

—24

-21a

~436

~451

~308

—49

-2a

~1oa

~660

—455

-96

-30

.37

.50

~54

~103

~105

~57

~381

~212

~332

~57

~179

82

69

99

253

518

801

599

194

122

205

747

618

193

76

60

67

61

130

126

92

459

254

417

131

270

1981

1

AE INDICES 1981



4-102

DAY\UT

O

1 2 6 7 10 11 12 13 14 15
AU

39

AL

<25

A5

64 132 <104 237 82 <82 166 48 -86 135 65 <28 94 150 <81 233 105 <453 560
8

<21 30 <28 <530 501
8

<19 28 <14 22 80
<272 353 39 74 22 <15 38 23 <16 41

1

27 <30 59 89
<174 264 72 <85 159 25 <46 74 51 <18 71 89

<110 200 79
<365 4:6 <23 33 102 <322 425 -1? 10 <14 25 67 -41 109 32 <47 79 18 <16 35 25 <28 55

47 <36 84 125 179 305 53 -42 106 37 <19 58 49 <41 91 <55 111 50 399 450 <22 33 104 321 426 <20 26 1O <13 24 35 <23 60 24 <75 100 15 -12 28 22 <26 50

58 <59 119 131 <39 171 55 64 37 <11 49 63 <43 107 40 <18 59 82
<311 394 13 -23 37 251 -256 519 <22 28 10 -12 23 88 <72 160 35 <37 72 13 <15 29 24 <10 35

HOURLY
VALUES

(nT)

CF

kU,

AL

AND

A:

INDICES

4

76
-154 231 106 <40 147 47 54 63 <15 78 99

—121 220 33 40 54

<104 159 16 <22 38 177 <284 463 13 <20 33 14 -15 30 24 -85 110

5

64
—161 226 68 -44 114 52 —24 7a 58 <26 as 212 -254 47s 36 <26 63 136 <148 285 16 -20 36 162 —199 362 <17 26 20 35 41 <36 78 54 <44 99 20 28 25 31

6

95
—135 233 63 <8 73 63 <90 154 51 <29 80 174 <204 378 20 <26 47 115 -95 211 15 -20 35 132 <Z45 378 <17 27 16 -35 51 38 63 53 <28 82 20 28 27 <5 33

7
81 -37 118 97

<1l4 212 59

<217 276 56 83 167 <257 445 23 <22 45 68 <43 111 15 <19 34 145 <181 327 10 <19 29 29 <38 67 64 -88 153 53 <28 81 25 <21 48 29 <2 32

8

104 -168 273 136 <269 406 105 -425 530 70 -4 75 157 <238 396 33 <29 63 5O <24 74 <19 25 91
-119 211 13 <20 34 27 <33 61 89

-308 397 67 <22 90 29 <13 43 37 <15 52

9

94
<136 231 119 <74 194 134 <405 542 60 63 230 <381 612 83 <50 133

88
<353 452 62 <27 89 24 <42 67 28 <8 36

10 52 <25 78 79 <81 161 99
<219 319 65 <42 108 186 <452 649 132 —249 381 18 -36 55

4

<23 28 60 ~75 135 <26 35 14 <15 30 100 -142 243 85
<144 230 40 <88 128 24 <39 63

11 50 -52 103 75 —44 120 105 <20? 315 52 —13 67 93
<887 981 127 <110 238 18 53 11 <29 41 116 -191 307 -30 39 10 -17 27 67

<119 187 57
<141 199 38 <73 111 30 <58 89

12 153 <217 372 164 <131 296 127 -345 472 40 <28 68 191 >658 850 143 <69 213 11 <37 48 16 <25 43 155 -320 475 10 <36 46 35 <78 113 56
<107 164 69 -98 168 34 -56 91 39 <57 97

13 96
<147 244 110 <301 411 80

-127 207 32 -28 60 103 <231 334 204 <560< 865 15 -37 53 23 <35 59 78
<195 274 11 <45 57 59

<323 382 28 -60 90 75
<160 236 18 <27 45 68

<112 181

14 51 -27 78 128 <287 415 48 <46 95 21 <25 46 91
<203 295 298 1083 1382

13 -37 52 26 <43 69 3O -56 88 14 -54 68 108 —167 275 18 <17 36 94
<187 281 19 <16 36 71

—136 208

FEBRUARY
15

16

41

38

<22

<46

64

85

94

200

—161

<346
256

547

46

48

<41

-141
88

190

20

36

-34

<206
54

243

196

162

<509

-692
705

855

192

188

-356

<510<
549

699
7

11

<41

<43

48

55

31

60

-43

<122
75

182

13

5

<42

<40

56

45

17

17

<48

<60

66

77

27

54

<35

<14O
62

196

16

17

<15

<20

31

37

50

32

<131

-80

181

114

26

20

-124

<107
151

128

85

152

<129

<340
215

492

17 38 -65 105 253 <624 878 64

<306 371 65
<278 345 171 <452 624 20

1005 1025
12 <40 52 129 -562 692 14 <55 70 10 <36 46 72

<345 419 11 <17 28 24 <44 70 22 <11 34 200 -597 798

18

19

39

55

131

95

120

86

<207

<91

328

178

55

101

-169

<201
225

303

95

86

<43B

<255
534

342

139

100

<317

<169
457

270

45

37

-1037

<563

1086

600

<34

<26

41

33

95

63

<252

<108
343

172

11

8

<33

<24

44

32

15

11

<27

<17

43

28

129

222

<451

-382
581

605

11

22

<28

—108
39

131

24

24

-13

<29

38

55

18

22

19

22

155

188

<364

<331
520

521

20 135 <92 229 96 -99 196 76
—198 276 163 -207 371 91

<226 317 16

-687 704 <27 30 41 ~64 105 10 -23 33 13 <16 30 143 <86 230 52
-246 300 24 <27 51 21 <18 40 264 -226 490

21 87

-340 429 80
<178 260 67 <32 100 154 -143 298 90

<175 267 24
-598 623 -27 3O 65

-163 229 10 <23 34 10 -15 25 50 -49 100 39
-116 157 24 <15 40 22 <26 50 205 -192 398

22 144 —219 354 127 <68 197 38 <28 67 98
<252 352 145 <283 435 -8

<756 757 <24 33 105 <499 605 10 <22 33 12 <14 27 64
<108 173 51 -38 91 20 <18 39 18 -10 29 237 —163 401

23 156 <46 204 112 -83 197 35 -36 102 <215 319 173 <162 337 <25 <739 710 -22 32 52
-551 604 <19 25 10 <14 24 100 <287 389 60 <73 134 21 <23 45 19 <8 28 209 <150 361

166 134 <293 428 81
<369 451 35

<102 141 35
<114 149 72

-154 227 11 <26 38 52
<112 165 48

-101 150 45 <64 110 22 <30 53 91
<126 218

AE INDICES 1981 (continued)



103 ~

124

62

37

59

88

110

38

3o

34

59

75

57

77

89

45

38

E3

64

44

31

25

25

3o

21

57

~1o4

~55

~48

~127

~159

~130

~29

~17

~18

~35

~118

~283

~211

-159

-113

-116

~136

-177

-85

-29

-21

~35

-25

—5

~94

229

115

85

197

258

241

57

4a

53

95

193

340

289

249

162

154

220

242

130

62

47

62

55

27

151

23

55

34

4o

39

38

29

31

27

32

35

22

37

52

21

30

25

31

29

37

29

31

3o

22

32

-5

-22

31

-10

.3

-9

-e

-11

.10

-11

-37

-30

~58

~205

~123

-300

-187

-115

-80

~33

~28

~22

~23

~15

~58

30

so

35

51

49

49

38

43

3a

45

74

53

125

258

145

331

215

147

110

71

58

55

59

37

91

24

25

27

23

27

30

25

24

34

33

23

19

33

4o

23

19

21

22

20

25

30

28

27

54

27

~14

~12

~17

~3

~10

~2

~7

~7

~29

~55

~43

~23

~20

~107

~80

~45

~48

~115

~10

~25

~34

~21

-8

~179

~35

38

37

44

27

38

33

34

32

55

a9

57

44

53

148

104

as

70

139

31

52

55

50

37

235

57

48

41

37

42

45

82

48

44

75

59

23

15

18

2o

15

27

17

15

17

15

1o

17

15

24

32

~1o9

~51

~22

~39

~58

~137

~58

~41

~52

~37

~15

~14

~21

~15

~14

—5

~29

~15

~3

~2

~4

~7

—10

~17

~33

150

93

50

82

115

220

115

85

128

95

_38

3o

39

35

3o

35

47

33

21

19

15

25

25

42

55

22

21

20

7.0

20

20

23

21

37

92

80

112

153

73

155

204

131

121

76

31

31

41

32

19

55

-26

-23

-16

-13

-13

<9

—11

—11

—34

-Z10

—123

—228

-344

-268

-401

—322

—229

-180

-135

-65

'31.

<25

-27

—49

-115

49

46

37

35

34

30

35

34

72

303

203

341

500

342

557

527

360

301

211

97

63

67

60

68

182

22

18

15

18

27

69

76

91

62

58

67

60

71

43

28

26

17

16

14

20

21

18

18

20

37

—26

-17

-18

~20

-17

-38

-211

-111

-31

-20

-35

-114

-169

'23

.13

-13

-12

—13

*8

-5

>3

-5

-?

-15

-40

49

35

35

39

45

1.08

288

203

9‘1

79

104

175,

241

57

62

4O

30

30

22

26

25

25

29

36

78

21

22

20

21

22

24

25

27

28

31

33

32

34

31

25

25

27

32

33

30

65

83

129

121

39

.15

.15

.17

.20

.13

.15

.9

.g

.7

.7

.7

.11

.14

—17

~20

—15

~9

-6

-6

<1

-26

—322

—339

~302

-51

33

33

39

42

42

40

37

37

35

4g

42

45

50

49

49

41

35

38

38

30

92

488

469

424

92

120

88

82

49

46

54

49

42

29

28

32

28

23

31

37

52

35!

42

31

21

30

31

35

25

4

“186

.311

.33

.11

.17

.10

.g

.11

.7

.14

.2

.22

—24

-22

-22

-55

-81

-129

—35

-5

-14

>10

—10

-15

<45

308

401

117

60

59

65

59

54

37

44

S4

51

47

54

59

117

122

173

56

28

45

45

4:1

42

90

35

39

42

40

:17

35

34

33

34

35

53

39

39

93

71

107

200

210

174

124

177

169

200

152

90

.10

-17

-3

-3

~3

~2

~s

-9

-7

~7

~34

~22

~22

-115

—258

~247

~343

—620

~415

~511

~434

~558

~295

~153

~172

45

57

52

44

41

39

41

44

42

44

88

52

61

210

329

354

544

531

591

537

613

733

£95

316

253

104

89

97

112

77

189

300

199

172

198

167

180

187

141

179

239

283

151

151

225

187

131

95

125

157

-175

-258

-175

-159

-211

-195

<238

—225

-512

-282

-327

—480

—248

‘329

'354

'390

'31?

'204

”259

-499

-315

-220

-295

~225

—289

281

358

274

282

290

385

539

426

634

451

494

661

435

471

534

529

595

335

451

715

504

351

393

354

457

124

145

193

106

111

125

198

204

145

82

138

107

235

135

94

133

100

213

93

83

142

140

115

181

139

~172

~272

~228

~152

~123

—83

~117

~105

~235

—161

-218

~323

~21a

-99

—129

-449

-183

-525

—594

~471

—553

~290

~120

—185

~251

297

418

422

259

240

213

317

310

381

243

357

431

454

235

224

582

290

739

587

555

595

431

235

369

391

159

158

139

104

104

148

214

187

172

195

271

236

93

51

114

119

184

153

75

154

.130

99

115

84

147

—234

-151

~57

~51

-1oo

~204

~149

-169

~200

~357

~273

~187

-66

—55

—198

~352

~375

-355

-58

—235

~249

~147

~232

~245

~2o1

405

341

197

156

204

353

354

357

373

563

545

424

150

115

313

472

550

549

144

399

390

247

409

334

349

95

71

36

57

61

7O

55

44

33

77

61

82

33

35

40

58

33

52

115

127

193

122

137

134

76

~94

~184

~131

-_32

~58

-67

—78

—78

~58

~137

~175

~138

~54

~108

-79

—172

~21o

~11o

~245

~358

—270

~429

~293

~181

~155

191

257

159

90

113

137

133

127.

91

214

236

220

97

147

120

232

243

153

353

487

454

552

431

315

233

AE INDICES 1981 (continued)



71047

DAY\UT

0

1 10 11 12 13 14 15

RU

108

AL

>173
RE

282 155 >121 277 41
>122 155 182 >272 455 24 >20 45 42 -51 94 23 >72 95 31 >21 54 25 >25 52 31 >17 49 31 >19 51 33 >14 45 109 >240 351 72 >70 143 42

-119 162

153 229 392 120 141 252 20 >57 88 159 305 475 34 >40 17 >54 52 14 >52 57 94 121 215 22 >34 58 30 >20 52 33 >27 61 39 51

Z

205 >174 381 —277 321 27 —58 as 142 >319 462 60 >57 128 10 >59 70 >44 45 —35 83 31 -24 57 31 >16 45 37 >25 63 35 -59 126

3

157 >11-1 272 104 >55 170 25 >20 47 155 >255 413 118 >172 292 25 >53 90 27 >52 80 32 >23 55 15 >29 45 44 >15 53 34 >35 70 23 >20 50 25 >21 47 61 -38 100 75
-108 154

HOURLY
VALUES

(nT)

4

92 >35 129 81 >8 90 25 >41 58 155 >207 354 225 >475 703 38 -35 75 45 >32 75 32 >24 57 15 >26 42 54 >17 72 34 -97 132 25 >23 51 31 -24 56 105 >113 220 105 >445 555

5

65 -9 75 70 >17 88 25 >29 55 148 >207 355 255 >455 735 20 >40 51 35 75 31 52 20 >24 45 39 >34 74 27 >42 69 24 >23 49 39 >36 75 159 -55 245 38
-312 351

5

7

5

54

51

159

>17

>25

>237

52

108

397

59

320

410

>21

>301

>457

92

521

578

27

30

35

>17

>20

>25

45

51

53

249

205

155

>263

>229

>282

513

435

439

330

415

368

>344

>322

>184

675

739

552

35

13

0

>57

>38

-40

105

52

4O

47.

53

115

>51

>179

>252

104

243

357

55

75

71

>57

>151

>215

114

225

290

19

14

21

-28

-25

-19

48

40

41

64

34

221

>100

>51

>23

155

85

52’.

55

59

32

>142

>75

>18

199

137

51

33

51

52

>19

>62

-155

52

114

229

52

82

51

>70

>35

>32

124

115

93

142

125

200

-51

>96

>213

204

221

414

55

51

42

-135

>172

-93

204

223

135

9

223 >450 573 195 >388 584 29 >24 55 115 >239 358 341 -233 575 >46 53 94
>155 250 208 >355 575 17 >25 45 72 >45 121 40 >23 54 101 >277 379 51 >29 82 131 -174 305 25 >51 75

10 250 >253 554 225 >592 819 23 >27 51 100 >229 330 193 >479 572
0

>49 48 140 >301 442 195 ~227 423 20 >53 83 148 >135 285 53
-140 204 124 >200 326 65 >38 104 12.7 >200 328 20 -94 116

11 250 >350 501 223 >514 733 25 48 75 >81 158 354 >581 947 >12 >45 35 100 >502 703 84 >93 178 25 102 257 >455 725 57
>230 318 40 >45 85 57 >45 105 130 >707. 532 34 >90 125

OF

AU,

AL

AND

AE

INDICES
12 255 >342 529 212 -559 782 15 45 25 >25 54 155 >454 642 -54 57 159 >545 706 112 >251 375 23 >75 99 150 -176 337 69

>150 219 44 >73 119 53 >47 130 318 -711 1030
53

>188 241

13 203 >459 573 159 >509 559 15 >34 52 13 >24 37 151 >550 742 >50 57 185 >412 595 95
>283 380 33 >23 62 100 -143 244 53 -59 112 51 >99 151 50

>258 349 204 >388 593 81
-282 353

MARCH

14

15

15

107

139

109

>253

-248

>274

371

387

384

71

44

27

>195

>75

>40

257

120

58

14

26

49

-45

>66

>217

59

94

255

11

14

17

>31

-31

>55

43

45

83

233

5

52

>757

>871—1012
991

E77

1075

—2

—5

>6

>43

>34

>33

40

27

25

195

244

252

>393

>529

-870

589

574

1133

43

37

37

>75

>43

>74

118

50

112

25

24

15

>34

>32

>35

59

57

51

71

51

52

>215

>105

>144

285

155

195

24

32

30

-67

>30

>37

92

63

57

52

24

23

>171

>119

-38

234

144

61

135

251

250

>425

>552

>558

561.

913

559

273

144

63

>383

>209

>145

557

355

210

76

80

105

-291

>230

>202

355

312

305

17 193 >185 379 45 >91 135 53
>197 252 30

>121 152 32
>584 917 >4 >29 24 153 >548 502 >27 59 >95 155 51 -92 143 17 >24 41 265 >464 731 75

>170 245 243 >355 599

1981
313 24 >72 95 130 -534 755 >30 31 171 >455 628 13 -59 74 -25 32 37 >70 103 24 -93 118 37 >11 49 151 >339 491 98

>227 325 187 >250 448

19

20

21

22

135

102

204

149

-104

>32

>194

-528

239

134

400

578

95

42

30

32

-239

>90

>25

>22

335

134

57

55

115

130

115

105

>204

>243

>274

>185

320

375

394

298

21

20

33

25

-34

>21

>32

-35

57

42

57

62

158

151

197

98

>554

>330

>293

>155

823

452

491

257

>31

>24

>24

>25

35

25

25

32

231

102

50

40

>255

>58

>23

>39

485

171

74

80

15

27

22

17

-20

>27

>11

>11

37

55

35

3O

9

19

22

23

>24

-1

>5

>10

34

21

28

34

25

27

15

21

>32

>22

>15

>14

55

51

35

35

10

1e

20

15

-29

—7

—9

.9

39

26

30

25

40

45

145

93

-15

—13

>59

-245

57

59

217

339

94

175

194

156

-142

—257

>563

-720

237

434

759

877

53

59

58

41

>143

>100

>44

>30

208

190

104

72

107

49

61

51

>110

>32

>80

>252

218

82

143

305

23 205 >236 443 39 >99 139 153 -259 454 20 >19 40 55 >51 148 17 >35 53 43 >31 10 >13 20 >12 33 20 >18 39 22 >10 33 52
-148 232 137 >287 425 33

>107 142 60
-163 225

152 >215 379 123 >207 331 155 158 19 >30 50 52 >53 145 35 -51 100 53 >80 134 110 >227 335 116 >155 303 72
>175 248

AE INDICES 1981 (continued)



7l05>

16 17 18 19 20 21 22 23 24 26 27 28 29 30 31 1981

93
>301 395 74

>574 649 70
>302 373 49 -82 132 27 >14 42 15 >16 32 32 >36 69 21 >31 52 28 >36 64 68 -84 153 118 >368 487 122 >108 231 103 >96 200 91 >99 191 36 >30 67 173 >108 283 3

54

77

>325

-152
381

230

80

94

-358

>158
439

253

90

87

>288

>349
379

437

65

49

>140

>60

206

109

23

21

>59

-36

87

58

19

22

-16

>14

37

38

18

21

-38

>29

57

51

19

20

>29

-32

49

53

27

27

>34

>27

62

55

93

77

-336

>102
430

180

194

132

>209

>171
404

304

95

87

>63

>89

159

178

71

83

>166

>41

257

125

131

137

>211

-99

343

237

124

110

>104

>170
229

281

191

174

-439

>416
631

590

79

51

139

129

109

63

>96

>44

>71

>150

>130

>32

176

97

211

280

240

97

94

86

52

52

46

84

>96

-58

>28

>28

-59

>103

191

144

80

81

106

188

72

73

162

128

174

158

>298

>206

>268

-327

-369

>207

372

280

432

456

543

367

43

40

31

37

34

37

>56

>22

>36

-28

>121

>71

99

63

67

67

156

108

34

39

38

37

54

58

-35

>148

>48

>29

>116

>136

71

189

87

67

172

195

21

21

22

25

21

31

-17

—17

-23

-15

-34

—29

39

39

45

41

57

61

49

4s

24

26

21

20

-25

-94

—52

~45

-25

-1s

75

141

7a

75

50

37

22

26

25

32

23

45

—33

-25

—27

-33

-20

>26

57

55

53

as

54

71

29

29

34

31

44

54

—25

«27

—29

—27

-55

-2o

55

58

54

so

100

75

aa

102

233

310

155

119

—23

-77

—305

—547

-199

-74

115

150

533

858

385

193

101

105

130

77

46

90

-95

-128

-93

>49

>25

>71

197

236

225

127

72

162

121

107

90

110

75

121

>185

>106

>119

>166

>143

>117

307

214

211

276

219

239

50

105

89

82

55

59

>13

>58

>118

>93

>37

>32

64

164

208

176

93

92

136

133

146

150

167

201

-66

>55

-149

>308

-231

>246

203

189

296

459

399

448

75

52

90

108

83

70

>59

>37

>33

>141

-138

-70

135

89

124

251

222

140

200

157

52

39

63

96

>143

>261

-57

>28

>25

>67

344

419

110

68

89

163

45 >40 86 61
>122 184 129 >150 280 34 >43 77 63

>143 207 19 -35 55 19 >29 50 58 >43 102 44 >26 72 64 >33 98 115 >129 245 111 >129 241 115 >105 221 124 -81 206 138 >75 215 94
>125 220

24 >21 46 34 120 155 >194 350 45 >59 105 49 >33 88 24 >41 67 16 >33 50 59 -81 141 28 -31 60 37 -32 70 67 >47 115 99 >59 159 71
-101 173 205 >281 486 119 >46 166 67

>214 281

41 -68 110 45 -56 101 205 >334 539 51 143 49 >39 89 24 >42 67 18 >39 58 59
-160 220 28 >29 59 48 >22 71 83 >45 129 46 >47 94 44 >32 77 360 >353 713 163 >92 255 47 >51 99

45 >53 99 95
-158 254 202 -325 528 30 -35 66 114 >190 304 24 >39 63 23 >44 67 47

>126 173 32 >34 67 150 >99 249 136 >265 402 25 >31 57 19 48 238 >322 560 203 >192 395 98 >87 185

69
>139 208 75

>163 239 126 >269 396 22 >30 53 113 >339 453 21 >33 55 25 >44 69 39 >72 112 30 >40 71 273 >490 764 294 -623 918 80
>117 198 50 -70 120 213 >428 642 159 >386 545 143 >216 359

33 -35 69 124 >348 473 75
>197 273 19 55 103 -327 430 27 >33 60 27 >33 50 33 >32 65 32 >19 52 334 -573 909 356 >598 955 128 -363 492 89

>292 382 315 >317 632 172 >213 386 159 >206 366

71 >63 135 81
>125 206 166 >300 467 79 -93 174 82

-203 285 24 >33 57 25 >27 52 28 >24 52 34 >18 53 303 >299 603 201 >330 531 154 >359 515 154 >281 436 250 >329 580 157 >217 375 140 >183 323

31
-103 134 94

>187 282 223 >493 718 144 >315 460 55
>140 196 19 45 24 >20 45 21 >19 41 30 >19 50 193 -123 316 248 >279 528 49

>148 198 160 >214 375 207 >223 435 166 >320 467 104 >161 266

25 >58 84 98
>183 283 269 -311 582 253 >506 759 26 >15 42 14 >19 33 25 >47 73 16 >11 28 34 >6 41 162 >57 221 242 >237 481 34 116 117 >197 315 314 -326 642 163 >225 339 188 >220 409

66 -35 101 49 -85 136 155 >355 511 194 >417 612 23 >17 42 111 >240 353 22 >28 51 13 -6 19 51 >43 95 165 >130 297 155 -195 361 30 >36 67 75 -87 163 307 >367 674 229 >351 581 302 >541 843

146 >201 349 64 >47 112 146 >209 355 206 >276 483 18 >18 37 181 >548 730 26 -13 40 17 >10 28 49 >72 122 247 >313 560 79
>109 190 106 -244 351 111 >77 189 269 >362 631 191 >277 468 280 >641 921

67
-134 203 100 >246 348 158 >132 292 145 >134 281 20 28 153 >226 380 28 >12 42 25 >10 37 67 -62 130 246 >240 487 111 -80 193 160 >391 552 168 >180 350 119 >64 184 306 >351 661 258 >422 681

30 -29 60 64
-234 300 146 >89 236 106 >49 156 19 >7 27 161 >195 358 29 >25 56 25 >19 45 64 >19 85 238 >464 703 139 >188 328 157 >264 422 236 -370 607 62 66 390 >360 752 199 >296 496

102 -93 196 38 >79 118 77
>112 190 53 75 17 >13 32 70

-115 166 23 >49 73 23 >25 50 53 106 162 >532 695 84
>194 260 105 >204 311 177 >191 369 49 >23 74 260 -351 613 124 >241 366

118 >438 558 53 -65 119 85
>144 230 36 >20 57 14 >16 32 33 >30 63 21 >35 59 27 >34 62 49 >64 114 93

-306 405 169 -377 547 80 -90 171 112 >98 211 29 >23 53 133 -245 379 75
-396 473

71
-117 189 72

>152 225 139 >259 399 75
-114 190 46 -89 136 46 >76 123 25 >35 62 31 -39 70 39 .34 167 >225 395 145 >204 351 95

-153 249 100 >125 225 181 >207 389 154 >187 342 143 >231 :74

AE INDICES 1981 (continued)



HOURLY
VALUES

(nT)

0;

AU,

AL

AND

Al:

INDICES

APRIL

1981

Dunn

o

.

1

2

3

4

5

a

7

a

9

10

11

12

13

14

15

16

17

1a

19

20

21

22

23

MEAN

1

AU

77

229

193

115

135

153

93

109

119

205

333

252

171

132

57

159

263

202

201

253

220

129

142

59

M.

—180

—227

-121

—119

—225

~119

-54

<87

<86

~347

—316

—159

<70

<129

<10}.

—146

—472

-476

—241

—400

-253

~72

<159

—104

AS

255

456

315

235

352

273

157

197

206

553

550

412

242

262

159

305

735

679

444

655

474

203

302

193

2

33

35

29

22

25

44

35

91

105

95

32

40

119

125

102

35

41

124

me

52

31

75

117

95

-35

—39

—35

-32

-21

—35

—28

—49

—130

—165

—42

-53

—137

~305

—114

>52

—52

—129

—242

-101

-27

—66

v179

—112

72

75

65

55

47

so

55

142

236

250

74

94

257

433

217

99

95

255

351

154

55

142

297

205

3

56

100

92

94

63

44

32

33

49

33

39

47

71

112

172

157

137

144

290

257

177

200

171

123

113

<36

<62

<173

<24}.

<87

<16

<22

<30

<31

-38

<45

<47

<71

<123

<220

<286

<208

<268

<351

<348

<170

<144

<133

<98

<135

93

164

266

337

151

62

55

64

82

71

84

95

142

235

394

454

347

413

642

607

348

344

304

221

249

4

82

77

180

108

58

43

46

43

79

82

134

124

122

121

90

S7

54

62

84

57

111

94

68

42

84

<65

-56

<135

<113

<17

<27

<27

<30

<39

<43

<87

<121

<115

<194

<223

<79

<48

<82

<96

<48

<88

-148

<36

<28

<81

147

134

317

222

76

71

74

75

119

125

222

246

238

316

314

137

103

146

183

106

201

243

105

71

166

5

43

33

25

23

21

20

16

16

30

2O

23

22

25

24

18

18

29

26

44

72

75

83

40

15

32

<27

<39

<57

<42

<37

<33

<30

<26

<51

<36

<27

<36

<39

<29

<38

<44

<53

<47

<40

<52

<40

<29

<36

<34

<33

71

73

83

66

50

54

48

41

83

59

51

58

64

54

57

63

83

75

05

126

118

114

78

50

71

6

28

32

34

31

40

146

161

138

104

122

77

59

63

101

75

41

34

29

28

23

26

27

48

53

63

<36

<32

<53

<55

<34

<142

<295

<117

<60

<58

<55

<60

<26

-119

“105

<38

<28

<35

<37

<39

-40

<44

<55

<40

<67

64

64

89

90

75

289

456

255

154

180

132

119

90

221

182

80

62

65

66

63

69

72

105

95

131

7

33

25

35

27

26

31

46

34

44

31

31

68

94

60

32

62

39

36

37

34

64

53

49

48

43

<42

<85

<68

-48

-32

-98

<12?

<119

<65

<37

-21

<25

<141

<135

<32

<54

<42

<32

<36

<17

<27

<26

<44

<40

<58

76

114

104

76

60

131

176

153

111

6B

53

94

237

195

65

117

81

69

74

53

92

80

95

90

103

8

47

70

43

37

34

32

44

70

52

77

60

39

26

29

32

41

100

258

336

219

148

194

170

181

97

<28

<94

<55

<31

<23

<29

<22

<150

<106

-35

<45

<58

<24

'30

<36

<47

<82

<187

<247

<208

<164

<17?

<132

<156

<90

76

165

102

69

59

62

67

221

159

113

106

95

50

59

69

89

183

446

585

428

312

373

302

337

189

9

110

114

142

120

81

26

21

21

13

14

22

26

69

38

41

42

40

57

62

54

3:1

38

53

32

53

<329

<193

<244

<203

<75

<71

<44

<35

<29

<19

<18

<24

<39

<28

<34

<42

<39

<77

<50

<23

<34

<40

<60

<45

-75

440

308

387

324

157

98

67

57

43

34

40

51

109

67

75

84

79

135

113

7a

69

79

125

79

129

10

26

28

24

24

31

51

41

36

56

114

107

82

70

64

51

42

28

27

43

44

80

55

45

39

<39

<32

<58

<33

<42

<93

<35

<18

<7

<32

<103

<54

<29

<34

<36

<40

<36

<52

<38

<24

<56

<33

<36

<40

66

61

83

64

74

146

77

S6

64

145

211

137

99

99

80

83

65

81

82

69

137

89

83

81

168 <195 364 67 -91 159

AE INDICES 1981

7106—

50 <42 93

(continued)

11

30

28

23

25

27

41

39

49

133

147

114

244

220

327

363

300

283

187

153

153

165

157

174

337

155

<39

<37

<30

-26

<27

<19

<25

<23

<100

-135

<99

<115

<221

<394

-555

-550

<136

<43

0

<12

<37

<59

<65

<102

<119

70

67

54

53

55

61

66

72

233

282

214

359

443

723

919

851

420

231

151

165

203

217

239

440

275

12

343

427

457

476

284

221

87

282

279

329

273

375

479

405

269

315

360

260

249

305

265

246

206

268

311

<647

—444

—117

<251

-592

-508

-196

<15].

<26?)

-315

—384

-574

-502

—355

—257

—282

—335

—522

<166

<309

<628

<268

<127

<301

—354

991

871

575

728

876

729

283

434

544

644

658

949

982

761

528

598

696

783

416

616

893

515

335

570

666

13

244

320

420

249

118

119

48

70

254

231

71

120

131

264

195

234

98

72

142

230

141

197

304

314

191

<201

<574

<815

<184

<418

<502

<302

<367

<693

<431

<326

<321

<231

<274

<245

<285

<89

<53

<130

<272

<249

<25?

<331

<468

<334

446

894

1235

434

537

621

350

439

948

662

398

442

353

540

441

521

189

127

273

504

391

454

636

783

526

14

193

182

164

114

160

258

149

52

71

74

85

91

126

103

250

248

125

81

53

35

43

67

23

13

115

—368

-200

—333

<186

<164

<362

-308

—126

<140

<78

<67

'63

-156

-252

<358

<431

<226

—144

<80

<36

<61

<80

<49

<45

<180

561

382

498

301

325

621

457

178

212

153

154

155

283

357

509

681

352

226

135

72

106

148

73

59

296

15

12

9

9

9

7

4

1

—2

O

5

23

38

38

27

29

23

48

25

37

33

.67

58

31

49

24

<53

<59

<58

<59

<58

<56

<50

<51

<54

<45

<55

<53

-78

<50

<55

<44

<88

<65

<82

<32

<66

<65

<34

<50

<57

66

69

68

70

66

61

52

49

54

51

79

91

117

78

85

69

137

92

120

E6

134

124

66

100

82

5



16 17 18

99
-227 326 40

~121 151 33 —49 83

56
—190 258 32 69 44

—139 185

36
—127 153 21 -54 75 25 -36 63

24 87 85 -54 139 31 —28 61

28 —23 53 181 —247 430 31 ~29 61

29 ~27 57 178 —257 436 22 -34 58

52 -41 94 240 —401 641 25 —47 73

28 ~43 71 242 —448 590 14 —42 58

22 -34 S7 335 4132 767 15 -31 47

104 -4: 149 189 —223 412 19 -25 45

255 -358 614 270 -220 491 18 —30 48

299 —371 671 235 —245 481 18 —27 46

164 —424 590 131 <175 307 21 -25 46

66
-140 208 153 ‘196 350 29 -30 59

28 -75 105 242 —357 601 23 -36 60

39 —71 111 247 -423 672 107 -57 175

24 —46 71 234 -399 634 171 -133 305

53

116

125

—94

-163

-233

158

250

361

282

231

142

-Z40

-303

-183

523

536

327

217

110

65

-204

-43.

—24

422

1541

90

294

332

237

—448

<508

<334

743

541

572

385

324

249

-476

-335

—427

852

660

677

278

275

271

—234

~418

—351

513

695

624

202

297

297

-245

-610

—832

448

908

1180

117

90

75

-256

~75

-57

375

167

134

335

238

257

-544

—532

-375

981

771

534

206

178

144

—310

—219

-115

517

399

263

309

432

475

—127

—281

—482

437

715

958

201

127

114

-206

-86

—58

408

215

173

175

103

106

—262

<72

-55

437

176

163

262

237

195

-611

-419

-352

874

557

549

35

70

84

-12

-53

-39

48

124

124

90
-103 195 192 -201 394 65 -45 110 266 -326 593 41

-737 779 283 —394 679 302 -501 805 185 -224 410 145 —120 270 153 —143 328 413 —492 906 108 -59 168 164 —106 271 154 -249 415 75 -30 109

82 -78 150 142 -346 489 89 137 251 —173 425 103 ~297 401 329 -407 737 105 «193 298 195 -373 559 127 <51 20; 209 -1se 395 414 -597 1012 234 —285 520 236 —309 545 162 -124 288 50 68

59 —46 105 82
-111 193 105 -78 183 68 <52 121 200 —305 505 259 -336 596 133 —155 268 108 —220 329 205 —182 387 302 —319 621 371 —423 795 172 -227 399 295 —479 775 227 -224 452 43 —11 55

71
-113 185 46 -19 66 80 —68 149 40 -55 95 131 -346 478 192 -4~11 634 144 -136 281 43 —71 116 270 —247 517 255 -252 505 175 —328 503 77 ~41 119 152 —344 497 177 —163 340 51 —23 75

82
-131 214 174 -237 412 57 -55 113 214 ~288 503 205 -349 555 231 7347 579 176 -313 490 165 <279 445 171 —264 436 155 —214 373
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AU,
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AB
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1981

DAYVJT

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

MEAN

1

AU

35

35

36

35

49

58

112

157

200

150

99

174

189

121

71

61

68

154

292

249

138

106

204

179

AL

—33

~33

~78

~63

~36

~30

—132

-207

-269

-184

~71

~180

~289

~277

~127

~88

—102

—165

<454

<259

~79

~73

~l19

-359

A}:

69

70

115

119

86

89

245

375

470

334

171

354

478

398

200

150

171

319

757

519

218

181

324

539

2

143

182

129

55

69

78

65

65

49

49

38

71

92

39

20

21

53

67

48

42

56

49

45

61

~314

~205

~184

~71

~36

~49

~39

~67

~39

~118

~23

~25

~91

~102

-29

~33

~55

~99

~45

~34

~35

~31

~35

—33

458

369

315

128

106

128

105

134

89

158

62

97

184

142

50

55

109

167

94

77

91

81

80

95

3

57

51

35

27

25

91

141

129

174

130

54

18

39

55

57

46

35

44

42

45

49

41

39

32

~40

~47

~32

~44

~38

~43

~163

~221

~349

~148

~70

~36

~37

~41

~76

~73

~19

~19

~21

~14

<8

~23

~15

~22

109

99

59

72

64

135

305

351

523

278

124

55

77

109

135

119

54

64

64

50

58

55

55

55

4

19

19

21

24

20

24

38

68

67

41

31

42

47

26

27

45

45

56

39

68

45

25

22

35

~33

~41

~38

~45

~50

~43

~35

~52

~71

~52

~49

<44

~33

~36

~44

54

52

61

71

71

68

75

121

139

94

H1

85

81

64

72

5

38

41

21

16

16

15

16

14

40

34

38

55

55

65

54

~40

~47

~43

~4

~45

~40

<45

~50

~49

~53

~50

~44

~40

~76

~45

~1

79

90

55

59

62

57

62

55

90

88

89

101

96

142

101

124 ~156 281 65 —75 141 62 ~67 129 37

~133

~100

~19

<41

~35

~32

~35

~43

~50

178

157

59

109

82

57

57

79

88

31

41

50

39

27

27

33

27

35

~39

~17

~47

~20

~27

~28

~37

~35

~41

71

50

107

59

55

55

72

54

77

I .4

\0—1 Hmo DOB (um—4 mmw Ixuux
mvm m N mv (NW 0 mo

6

27

26

32

31

51

30

21

52

27

23

41

48

93

63

33

~36

~43

~44

<52

~78

~56

~48

~35

~43

~43

~44

<46

~54

~48

~50

~6

64

70

78

84

130

87

71

88

71

67

86

95‘

158

112

84

7

43

43

55

74

101

55

32

23

31

49

116

47

'27

45

41

~45

~39

~43

~48

~85

~56

~45

<45

~32

~44

~49

~74

~45

~30

~27

~2

90

83

101

124

187

122

78

69

65

94

165

122

73

75

68

8

29

36

78

55

38

49

63

64

51

84

88

70

88

85

64

~39

~38

~49

~103

~39

~21

~42

~33

~33

~90

~56

~52

~69

~120

~91

~4

59

75

128

159

78

71

107

98

85

175

145

122

158

207

155

9

216

233

255

305

365

404

551

406

540

418

270

214

158

77

39

4

~74

~75

~153

~48?)

~489

~204

~745

<353

~293

~396

~255

~197

~200

~149

~67

~116

~89

~106

~116

~86

~70

~95

~122

~208

292

309

409

792

855

610

1298

750

834

816

526

412

359

227

107

215

207

231

249

226

196

232

361

443

10

229

144

152

268

296

178

128

101

75

67

59

36

33

80

78

78

97

310

377

407

308

396

174

155

176

~280

~231

~155

~252

~149

~89

~100

~73

~60

~35

~41

~58

~48

~106

~125

~49

~90

~345

~675

~571

~608

~674

~946

~853

~276

511

377

319

521

447

259

230

174

137

104

100

95

82

187

203

129

188

655

1052

979

917

107211201011

453

26

63

66

41

35

55

34

30

40

~52

~52

~28

~23

~31

~45

~43

~45

~47

79

126

94

56

57

102

78

76

88

33

37

38

39

50

26

26

33

47

-4

0

<5

~6

~29

~22

~35

~35

~35

42

35

42

46

80

49

62

59

84

63

55

84

46

30

35

134

175

68

~34

~18

~21

—9

~5

~15

~68

<54

—48

98

84

105

56

36

51

203

240

117

98

118

124

132

139

125

135

238

234
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(continued)

11

240

327

521

339

481

517

485

422

327

356

430

443

380

277

342

134

104

113

82

88

128

152

157

102

295

<150

~428

~704

~954

~617

~393

<680

~311

~285

~79

~123

~343

~577

~403

~315

~87

~93

~113

~76

~66

~100

~191

~212

~51

<308

402

757

1227

1324

1099

1011

1166

735

513

436

554

785

957

680

657

222

197

226

159

155

229

374

371

154

604

12

100

62

48

48

104

95

57

54

52

50

51

35

44

47

149

301

244

320

291

289

222

205

235

213

138

-74

—aa

-49

v62

59

—115

-135

-85

—50

—48

as

-48

-41

<68

~125

—355

—386

-272

—255

—327

-259

~222

—231

-353

-x59

176

149

99

111

164

211

194

142

113

100

100

84

87

116

275

666

632

593

548

617

492

429

487

568

298

13

270

284

149

112

295

349

84

88

52

43

44

56

33

45

44

41

38

38

43

24

32

39

33

34

95

~242

—334

—188

~78

~178

~383

~179

<65

~54

~39

~27

~25

~67

~39

~27

~23

~19

~29

~44

~29

~30

~43

~49

~53

~93

513

619

339

191

474

733

254

154

107

82

73

82

101

85

72

65

59

68

89

54

63

83

83

88

189

14

46

92

111

102

101

212

233

93

182

211

234

316

205

156

78

149

117

86

155

153

121

185

180

121

152

—47

—50

—135

~20

<57

—245

~2e7

-so

—105

>252

~20:

-392

«232

—291

-145

—155

444

~83

435

—233

—109

—a<2

-113

-109

-159

95

153

247

183

159

459

502

154

287

473

438

709

490

458

227

314

252

159

291

397

231

17.1

294

230

312

15

77

137

182

557

324

317

452

444

254

345

281

277

252

279

175

214

353

392

359

328

210

209

335

274

294

~38

~59

~210

~552

~589

~460

~330

~676

~660

~515

~511

~451

~484

~491

~251

~356

~494

~608

~62].

~493

~569

~550

~390

~347

~451

116

197

393

1221

915

779

783

1121

925

861

794

729

746

770

425

550

948

1001

991

522

779

750

725

522

745

{——



4-109 —

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

110 ~518 630 202 -318 521 305 ~527 833 87 148 222 ~459 682 172 ~148 321 71 ~50 122 37 —44 83 307 ~394 703 256 -546 802 208 —267 477 54 ~47 102 274 ~304 580 131 ~91 224 57 ~35 93 190 —100 291

296

294

~349

~281
646

577

180

123

—223

—135
405

250

250

176

<206

~73

457

250

65

55

~45

~45

111

101

212

306

~341

~446
555

753

117

142

~101

~102
220

245

86

116

~62

<108
149

226

41

61

~46

~42

88

105

274

241

-373

—316
648

558

281

288

—461

—430
743

719

209

216

~265

~234
475

451

42

34

~39

~31

83

67

176

41

-201

~42

379

85

105

91

~99

-121
206

213

86

112

~50

—107
138

221

140

135

-154

~79

295

216

199 -308 508 61

~100 163 285 —231 517 100 164 226 —196 424 103 ~62 166 143 -232 376 70 ~36 107 256 —270 528 161 ~35? 522 156 ~192 350 32 ~39 73 200 ~140 342 121 ~96 219 86
~122 209 142 ~59 202

250 ~265 517 65 ~81 147 363 <847 1212 126 ~95 223 199 ~371 572 87 ~78 167 154 ~324 479 132 ~47 160 191 —280 473 280 ~234 515 134 -164 299 56 ~60 118 215 ~473 690 155 -162 318 74 ~24 99 98 -42 142

282 ~485 767 63 122 557 ~588 1146 130 —151 283 215 ~636 853 79 —73 153 134 <281 416 136 ~217 354 216 -343 561 355 ~502 859 170 -179 350 72 -43 116 164 ~234 399 119 ~115 236 60 ~25 85 107 ~35 143

424

429

417

-503

~365

<305

929

794

724

80

61

71

~54

~46

~84

135

109

157

270

491

480

~534

-479

-523

805

971

1004

158

227

94

~208

~425

~200

367

652

295

333

372

213

-579

-558

<325

912

931

539

107

90

106

~192

~99

~71

301

190

178

106

41

69

—131

~41

~72

239

83

142

153

231

333

~178

~432

~403

332

663

737

349

315

299

-434

-472

<378

784

788

679

362

401

326

~530

~378

~318

894

780

644

123

136

122

~127

~64

—107

250

200

230

49

41

31

~40

~34

—32

91

77

65

48

34

39

~40

~33

~30

88

69

70

74

99

56

~38

~58

~130

114

158

187

66

47

84

~25

—25

~30

92

74

115

160

68

109

-122

~80

~35

283

149

144

481

170

185

-389

~781

~826

871

952

1011

32

32

20

~76

~48

~37

111

81

58

244

270

146

—342

~395

~406

587

666

552

68

147

163

—58

-128

~329

127

276

494

102

73

122

~105

~63

~169

207

137

291

148

188

188

~296

~300

~229

445

489

419

47

21

27

~114

~30

~37

162

52

65

252

303

217

~333

~454

—431

586

753

638

239

201

203

~281

-238

-118

522

440

322

300

156

230

-333

—140

—198

633

297

429

81

50

51

~66

~49

-65

148

99

116

54

80

51

101

128

99

92

90

156

~26

<30

~102

120

121

259

79

69

79

~39

~32

~47

119

103

127

114

102

118

~42

<74

~90

157

176

208

142

92

115

~61

~61

—73

203

154

188

486 -844 1330
38 -40 79 347 ~33? 686 103 -260 364 262 ~502 765 112 ~178 291 30 ~38 70 132 ~148 280 148 —203 351 162 —161 324 50 ~84 134 30 <35 67 140 —175 316 92

—134 226 69 ~61 130 91 ~61 153

472 ~793 1265
66

-113 179 294 ~356 651 146 —256 403 253 ~609 862 44 ~53 98 49 ~90 139 161 <255 417 142 ~1B3 325 59
~182 241 15 —39 54 41 —20 62 85 ~73 158 43

-111 155 72 ~71 143 121 —129 251

367 ~635 1002 104 ~278 383 472 —474 946 222 —457 680 233 ~570 804 63 —20 a4 33
-147 180 163 —405 568 153 ~301 455 156 ~267 423 21 ~29 51 29 ~13 43 109 ~86 196 38 ~51 9O 47 ~80 127 61 ~84 146

293 —361 654 95
—276 372 383 ~38? 770 159 —328 488 218 ~274 493 48 —26 75 30

—120 151 170 —315 486 225 ~426 652 205 —215 420 47 ~31 78 28 —28 56 48 ~42 91 41
~105 147 87

~126 214 63 ~86 149

302 —260 562 102 —275 378 439 ~588 1027 175 ~312 487 158 ~176 334 46 ~87 134 81
~167 248 262 —378 641 126 ~91 217 302 —490 792 65 ~48 113 28 ~54 82 63 ~30 93 E3

~120 183 89
—231 321 49 ~44 93

370 ~500 870 98
—280 379 559 -627 1187 213 ~360 573 212 -378 591 44 -62 106 91

~154 246 281 ~368 649 165 ~38 204 370 -419 789 50 <59 110 30 ~20 51 91 ~58 150 83 167 81
-206 288 50 89

477

347

~410

-58B
888

935

98

98

—147

~86

246

184

454

308

~448

~328
903

637

96

78

—171

~74

267

153

285

383

-542

~601
828

985

117

122

~'117

—240
234

363

91

114

~115

~87

207

201

429

364

—562

-375
992

740

101

126

~89

-108
192

236

344

337

—291

—424
636

763

57

57

—61

~66

119

124

82

181

~76

~131
158

312

89

63

~82

~48

171

111

98

103

<36

~27

135

132

54

54

~46

—31

100

85

87

92

~19

—106
105

198

261 ~335 598 144 ~129 274 347 ~334 682 69 ~99 169 299 ~430 731 187 —245 432 139 ~154 293 337 ~369 707 247 ~248 496 322 —450 773 55 -88 144 158 248 56 103 112 ~50 163 129 ~95 225 59 —45 105

147 ~189 338 210 -195 406 171 ~245 417 98
~138 238 164 -193 358 259 -378 638 81 ~88 170 400 ~347 748 391 ~368 760 203 ~412 616 56 ~89 147 128 ~46 175 57 ~37 95 104 ~67 171 166 ~182 349 73 -40 114

156 ~207 365 237 ~284 523 130 ~23O 361 163 ~262 426 130 —138 270 324 ~274 600 25 ~56 81 349 ~445 795 379 —257 637 198 -297 495 68 ~85 174 96 ~46 142 87 ~59 147 59 ~68 129 114 —153 268 98 ~44 144

169 ~234 404 360 ~661 1022 113 -169 283 228 ~329 558 203 —227 431 131 ~144 276 24 ~59 84 300 -445 746 407 -526 934 151 ~306 458 84 ~63 147 149 ~116 266 148 ~87 236 70 ~45 117 81 —69 151 51 ~26 78

308 -447 756 110 -168 279 327 -403 731 132 ~202 335 225 ~37O 596 126 —149 276 75
-115 191 221 -294 517 238 ~281 519 259 -348 607 95

<105 202 66 ~49 116 107 ~103 211 87 ~80 168 85 ~83 169 100 -68 168
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~7110 4

1

10 11 12 13 14 15DAY\UT

0

AU AL AE

69 ~61 130 68 ~48 118 43 ~24 68 62 ~90 153 111 ~53 165 140 ~185 326 59 ~53 112 255 ~375 630 130 ~107 236 20 ~32 54 107 ~52 160 64 ~55 120 36 ~24 61 15 ~36 52 50 ~59

30 ~60 91 140 ~184 325 14 63 85 ~68 155

2

53 ~60 114 32 ~32 66 24 ~38 64 17 ~40 59 60 ~86 167 80 ~71 152 152 ~93 246 85
~127 214 12 ~35 49

8

—4o 49 165 ~158 324 108 ~130 240 17 ~23 41 12 ~51 65 88 ~95 185

3
56 ~30 88 48 ~32 81 26 ~47 74 16 55 33 83 101 -100 203 337 ~322 661 59 ~70 131 ~43 51 11 ~34 46 134 ~116 252 87 ~97 186 26 ~36 63 ~47 58 49 ~60 110

HOURLY
VALUES
(nT)

0?

AU,

AL

AND

AE

INnxcEs

4

38 ~48 88 97
~132 231 340 ~286 630 57 ~92 151 —47 58 ~32 38 101 ~87 190 59 ~80 141 18 ~37 57

7

~50 57 110 ~63 175

5

88 ~23 112 72 116 72 ~61 135 48 —42 91 67
~141 208 140 ~l31 272 270 ~258 530 99 155 20 ~60 82 10 ~49 59 66 ~68 135 58 ~47 106 75 ~49 125 14 ~53 68 223 ~193 418

6

83
~120 205 109 ~68 178 318 ~148 467 30 ~32 62 47 ~65 113 93 ~86 182 371 ~524 896 76 ~86 164 20 ~57 78 20 55 64 ~45 111 40 ~34 75 141 —142 285 25 ~48 75 197 ~299 498

7

127 ~103 231 95 ~43 138 264 ~211 476 63 ~33 97 37 ~48 85 54 ~59 114 228 ~273 502 102 ~99 202 58 ~63 121 42 ~36 80 70 ~38 110 51 ~20 72 72 ~77 150 40 ~48 89 185 ~106 293

8

87 ~64 152 187 ~63 251 215 ~202 418 47 ~76 124 37 ~31 68 46 ~45 92 158 ~149 308 52 ~67 120 56 ~52 110 39 ~41 81 68

~156 225 47 ~21 69 48 ~38 87 42 ~41 84 134 ~50 185

9

76 ~36 113 253 169 423 62 ~43 107 30 ~36 67 40 ~36 79 72 ~46 119 206 ~52 259 50 ~47 98 35 ~33 70 53 ~41 95 79 ~39 118 62 ~42 105 138 ~43 162 53 ~38 91 119 ~62 162

10 80 ~29 111 226 ~204 432 38 ~30 69 40 ~45 86 46 ~48 96 200 ~139 340 149 ~113 263 40 ~28 68 17 ~27 44 122 ~74 197 51 ~27 79 105 ~95 202 179 ~55 235 40 ~32 73 138 ~132 271

11 90 ~28 119 177 ~172 350 43 ~35 80 43 ~45 89 91 ~71 163 145 —164 309 207 ~183 391 18 45 12 ~15 27 70 ~38 109 58 ~33 93 72 ~62 135 132 ~78 211 57 ~29 87 195 —193 386

12 106 ~28 135 136 ~252 388 99 ~63 162 54 ~43 99 90 ~75 166 196 ~169 366 199 —114 313 20 ~35 56 19 ~25 45 65 ~25 91 64 ~40 105 84 ~61 146 99
~193 293 119 ~66 206 165 ~183 349

13 71 ~49 121 126 ~191 317 54 ~40 95 33 ~38 72 74 ~90 164 129 ~264 393 278 ~107 386 10 ~36 46 44 ~29 75 46 ~17 64

14 45 ~28 74 117 ~132 250 160 ~187 348 55 ~41 97 54 ~67 122 89
~216 305 177 ~65 243 ~38 45 40 ~56 97 47 ~65 113 73

~150 223 57 ~54 112 44
~11? 163 67 ~65 134 45 ~33 79

15 73 ~65 139 91
~155 247 252 ~267 521 46 ~44 91 32 57 103 39 ~62 102

JUNE 16 134 ~223 358 108 ~115 224 189 ~335 525 18 ~57 76 48 ~61 110 188 —219 408 105 58 ~88 147 63 ~67 131 41 ~62 103

17 174 ~265 439 108 ~77 185 213 ~432 646 29 ~48 78 48 147 178 ~299 478 207 ~96 303 140 ~182 322 16 ~71 87 32
~112 145 60

~115 177 46 ~40 87 63
~163 227 81

~110 192 71 ~93 165

1981
18 129 ~64 193 61 ~42 104 331 ~412 744 32 ~48 82 33 ~32 66 227 ~237 465 309 —145 455 171 ~302 473 18 ~37 55 28 ~21 50 98 ~83 181 55 ~46 102 60 ~66 126 155 ~161 317 133 ~76 209

19 101 ~60 162 59 ~22 83 256 ~300 557 66 121 31 ~35 66 241 ~183 424 330 ~551 882 111 ~168 279 18 ~37 55 48 ~33 81 165 ~84 249 42 ~45 87 30 ~33 64 150 ~121 271 203 ~146 351

20 110 ~57 157 57 ~15 74 221 ~298 520 70 ~40 111 22 62 154 ~86 240 340 ~53Z 873 84 ~60 145 15 ~38 55 59 109 240 ~128 368 37 ~30 67 19 ~24 45 122 —133 256 175 ~132 308

21 92 ~49 142 33 ~11 46 176 ~158 335 34 ~32 66 37 ~37 74 116 ~56 172 183 ~321 506 57 ~82 139 17 ~40 58 25 ~26 52 171 ~220 393 31 ~19 51 17 ~25 44 107 ~101 210 133 ~168 332

22 67 ~25 96 51 ~52 105 103 ~91 195 42 ~31 73 77 ~74 152 93 ~58 151 229 179 410 76 105 131 18 61 24 ~34 59 92 ~71 163 99 ~70 170 19 ~26 47 82 ~63 147 88 ~57 145

23 86 ~52 139 64 ~37 102 75 ~97 172 60 ~38 100 126 229 87
~153 241 300 -266 567 103 ~11Z 216 24 ~39 64 94 15 ~32 48 61 ~50 113 201 ~216 418

139 ~150 290 42 ~46 89 60 ~68 129 130 ~14Z 273 225 ~203 420 80
~105 187 29 ~49 79 40 ~48 89 95 ~93 189 61 ~54 116 59 ~68 128 62 ~67 130 124 ~112 237

AE INDICES 1981 (continued)



—ll|

16 17 18 19 20 21 23 24 26 27 28 29 30 1981

279 >465 745 272 >444 716 54 >63 119 217 >265 482 170 >124 295 72 >43 116 16 >35 53 65 >82 149 23 >39 64 53 >38 93 119 >135 256 226 >208 434 145 >92 238 252 >185 437 217 >127 346 6

268 >491 750 222 —337 559 119 >87 207 148 >197 346 160 >144 306 94
>125 221 14 >43 58 40 >36 78 22 >26 49 36 >47 84 55

>113 170 267 >198 467 181 >218 400 266 >220 487 174 >209 384

279 >349 628 210 >171 382 188 >137 326 147 >137 285 123 >127 252 29 >55 85 12 >45 59 21 >31 54 36 >25 63 52 -60 113 45 >53 99 165 >206 372 121 >65 187 112 >177 291 84 >73 159

323 >470 794 203 >142 347 114 >173 283 50
>108 159 90

>185 276 78 >46 126 11 >37 49 36 >33 71 18 >34 54 90 >43 134 61 >54 116 76 -95 172 104 >80 186 79 -79 160 43 >19 62

332 >361 694 156 >259 417 95
>121 217 38 >90 130 84 ~78 163 95 >86 182 >45 49 106 >87 194 14 >41 56 86 182 151 >69 241 98

>140 239 273 >183 458 147 >97 245 36 >37 74

267 >156 425 132 >136 270 231 >164 395 34 >42 77 136 >116 253 194 >116 312 >51 55 153 >173 332 10 >45 55 115 >117 233 215 >208 425 291 >276 568 322 >202 525 300 >258 559 28 >48 76

139 212 171 >229 402 104 >136 242 46 >61 108 225 >101 328 117 >230 346 10 >53 63 52 >58 111 25 >37 63 63 >90 154 178 >241 421 131 >321 454 377 >346 724 442 >734 1177
18 >39 58

39 >47 87 119 -277 397 107 >80 188 76 >44 121 143 >152 296 99 >76 176 12 >45 57 31 >35 67 99 >22 123 68 >40 109 151 >232 365 96
>149 246 366 >299 667 614 >962 1577

15 >37 52

96 >42 139 113 >143 256 50 >38 89 119 >38 158 207 >199 406 45 >35 81 17 >33 51 50 >31 81 174 >156 332 132 >53 192 108 >181 291 201 >147 350 259 >257 518 526 >415 943 14 >28 43

143 >151 295 109 >51 161 99 >51 151 120 >158 280 171 >223 394 26 >30 56 23 >37 60 80 >29 109 254 >253 518 231 >252 484 231 >238 470 166 >108 275 254 >330 585 380 >400 782 21 >34 55

96
>118 215 139 >125 266 65 >43 109 152 >155 308 75 >85 161 27 >32 61 15 >43 58 116 >69 185 233 >154 387 192 >163 376 163 >355 518 140 >127 266 104 >192 297 384 >492 877 29 6O

81 >78 160 58 >64 143 118 >131 250 214 >220 434 52 >65 118 26 >45 72 21 >41 64 101 >121 222 200 >162 362 223 >239 453 157 >187 344 70
>103 174 29 >70 99 308 >505 815 13 33

117 >97 215 29 >32 62 54 >96 152 198 >356 555 84 >60 165 21 -4o 61 23 >40 65 54
>115 170 64

>167 252 218 >229 447 279 >273 556 56 91 36 106 458 >837 1377
13 >30 44

136 >155 292 29 >37 67 46 >75 122 113 >258 372 87
>107 194 14 >29 44 30 >37 68 47 >62 110 33 >77 11]. 230 >443 674 186 >343 529 56 >47 103 48 >92 141 290 >323 615 17 >27 45

122 >236 360 14 >26 41 110 >174 285 101 >181 283 103 >247 350 10 >35 45 28 >28 56 59 >63 123 85
>113 199 262 >528 792 116 >248 364 50 >26 77 48 >89 138 227 >187 416 36 >29 66

159 >220 380 12 >26 38 165 >304 470 117 >265 383 93
>224 318 22 >39 62 23 >32 56 36 >47 84 75 >99 176 323 >243 567 139 >131 271 85 >41 126 76

>107 184 171 >326 498 38 >51 90

267

431

285

>197

>325

>301

466

757

587

17

27

33

>25

>21

>23

42

49

57

117

59

74

>166

>61

>90

285

121

164

132

127

218

>241

>185

>357

375

313

576

42

34

66

>79

>30

>51

123

64

118

52

30

25

>115

>51

>13

168

83

39

16

36

49

>23

>29

>41

46

65

90

36

42

39

>36

>17

>9

73

60

48

48

104

227

>33

>51

>219

82

156

446

298

100

88

>298

>193

>64

597

295

153

142

69

88

>92

>60

>86

236

130

175

122

141

151

>89

>199

>256

212

341

406

105

141

208

>137

>123

>273

242

265

482

66

58

82

>158

>84

>120

225

143

203

83

109

201

>59

>70

>203

142

179

405

140

123

285

>118

>52

>178

258

177

465

34

24

32

>33

>44

>56

67

69

89

115

174

138

>133

>298

>128

248

473

267

191

167

144

>359

>146

>150

551

314

296

89

56

61

>69

>55

>179

159

111

260

2a

44

15

«22

—52

—45

51

97

62

100

154

119

—94

-117

-95

195

272

216

46

32

27

-20

-17

—40

as

51

59

379

171

52

<324

—151

—e

703

323

71

125

207

190

«115

—159

—257

242

366

457

67

42

53

76

41

77

216

168

105

>202

>95

>142

419

264

247

108

70

54

>91

>59

>79

199

130

134

160

173

112

>221

>230

>140

381

403

253

153

172

155

>111

>123

>122

264

296

278

291

.344

>417

>426
709

771

25

40

>50

>52

77

93

218

204

>240

>227
459

432

114

149

>158

>142
273

292

64

68

>72

>53

137

122

21

24

>48

>47

70

73

84

69

>66

>65

151

135

25

27

>50

>43

76

72

46

59

>16

>53

65

113

104

107

>64

>65

169

173

88

210

>61

>170
151

382

39

100

>65

>69

105

170

86

73

>130

>100
218

179

60

41

>96

>101
157

143

170

218

>250

>383
421

608

210 >230 4.11 92
>118 7.11 117 >134 252 130 >180 311 104 >119 224 50 >61 112 37 >49 87 55 >54 111

lXE INDICES 1981 (confinued)



HOURLY
VALUES
(nT)

0F

AU,

AL

AND

RE

I

DXCES

DAY\UT

0

1

2

3

4

5

6

7

8

9

10

11

12

1

AU

214

AL

~494
RE

710

2

135 —155 290

3

45 <74 120

4

260 <252 513

5

135 -99 235

184 -461 646 85
<134 220 54 ~58 124 129 —135 255 99 <85 186

160 <212 373 97 <92 191 44 <61 106 65 <49 115 73
<118 193

142 <110 253 213 <111 325 18 <55 74 58 <51 110 54
-150 215

59 -65 125 353 —274 628 20 <60 81 98
-176 275 102 <102 206

57 -48 107 358 <547 906 18

55 -50 107 338 <447 786 12 <42

68

55

20

7

-117

<32

139

40

42

89

<31

<23

75

114

97 -45 143 195 <377 S73 20 -53 75 41 <31 73 67 -51 120

194 <202 398 360 —435 795 12 -50 63 15 <40 55 152 —195 348

192 —198 391 221 <297 519 19 <76 97 37 <62 101 125 —120 246

115 -53 169 141 <92 234 50 <50 101 88 <72 161 213 <120 335

75 -34 111 134 <115 250 67

97 <83 177 210 -199 410 80 -82 163 89 -65 155 98
<183 282

131 81 <63 146 150 <153 304

6

71 -99 172

7

89 -75 154

8

203 <212 416 134 <58

94 -92 187 73
-150 224 143 <114 259 144 <79

193

224

10

77

74

‘

<44

‘75

121

150

218 <136 355 101 -67 190 72 <54 138 140 <203 345 75 -46 124

253 -372 641 142 -140 284 110 -156 257 125 <165 294 89 <59 149

280 <434 715 117 —124 242 275 <275 552 145 <121 268 94 <68 153

279 -331 611 196 -209 406 212 <169 383 100 <78 180 144 -139 284

211 -161 373 275 <318 594 232 —168 402 144 <152 297 108 <71 181

316 <325 642 163 <167 331 194 -123 318 153 <84 238 108 <72 182

283 <280 565 53 <68 122 232 <152 385 140 -52 193 87 <54 142

310 -244 555 33 <24 58 285 <166 453 89 -35 127 40 <38 80

268 -349 618 136 -56 194 145 <95 241 133 <41 176 75 <79 156

229 <252 483 158 <157 325 150 <204 354 130 <34 156 108 <119 228

170 —216 388 143 <312 456 87
<138 226 153 -212 366 68 <91 160

[[2 -—

11

44 <28 72 83 ~43 128 295 -340 637 143 <185 329 63 -64 128

37 <24 62 131 <71 203 128 <235 364 130 <239 371 43 -56 100

40 <22 63 173 <148 322 109 -122 232 41 <32 74 39 <48 88

44 <29 74 163 <100 254 51 -81 134 28 ~32 61 37 -38 75

52 <33 95 237 <314 552 36 <26 62 64 <38 103 108 -115 224

58 <30 59 170 <406 577 19 -31 50 83 <86 171 75
<104 180

147 <59 207 173 <292 466 17 -33 51 51 <70 122 25 -33 59

181 —112 295 196 <253 450 31 <29 60 4O <25 57 37 <13 51

208 <200 409 201 <239 440 52 <34 87 44 <20 65 46

144 <132 277 120 <98 219 40 <40 80 60 <29 90 38 -26 64

222 <249 472 125 ~78 204 52 <39 103 100 ~65 166 46 -36 84

243 <255 498 174 <108 283 117 <72 190 46 -45 93 65 <76 142

125 <223 343 239 <392 631 108 <187 296 33 -35 70 32 <71 105

12 13 14 15

53

13 132 -129 262 155 ~274 431 53 <70 125 79 <79 159 134 <150 284 84 <74 160 160 -335 496 51 <93 156 94 <63 158 28 <46 74 82
-144 226 94

<211 306 48 <59 108 33 -61 96 4O ‘50 92

14 184 -347 532 85 <51 138 25 -72 98 61 -80 142 123 -182 305 69 -27 97 92
—148 241 44 118 71 -58 130 24 -31 55 79

<134 213 65
-129 196 32

<102 135 115 -216 331 43
<104 148

15 153 -258 411 65 <35 101 20 54 46 <87 133 49 <89 139 93 <57 150 115 <131 246 39 <31 71 57 <42 110 38 <41 79 50
<114 174 51 <94 145 52

<107 160 136 <435 571 42 <88 131

JULY 15 174 <178

-

353 77 <78 155 41 <22 64 59 -93 152 134 -75

_

209 287 <257

<

545 as .30

-

155 39 —32 72 69 94 70 -59

_

130 55

17 224 122 345 54 <29 84 53 <25 79 34 <42 77 141 136 278 406 452 859 114 160 275 48

<118

<226
184 240 <148

—

388 121 -156

-339
277 65

<145 211 42 -75 117

1981
18

19

234 —137 372 47 <30 77 89 -67 157 33 <41 74 224 -160 386

211 -271 483 53 ~58 112 158 -170 328 86 -89 175 233 <121 356

331 -432 763 151 -143 295 56 <18 75 83 <47 130 100 -109 209

201 <104 306 -59 134 53 <28 86 140 -111 252 106 <82 189

146 <14O 286 225 —496 722 94
<153 248 34 .20 54 46 <43 90

102 -59 162 220 <158 379 174 <123 298 48 -33 81 51 <42 94

156 73 <33 107 208 <162 372 215 —151 367 33 <42 75 49 -53 103

21 165 -86 252 111 -58 171 244 —436 581 347 <295 643 144 -51 195 60 —33 93 75 <40 116 92 ~46 138 117 <75 193 86 -37 124 57 <39 107 174 <97 272 123 <110 234 34 -52 85 31 -63 95

22 166 ~118 285 161 -264 425 309 -453 763 290 <255 546 131 <99 231 59 <52 122 75 —51 125 E7 —/.2 130 57 <16 75 74 <27 102 74 -36 110 219 —281 501 89 <55 155 49 <43 93 50 <90 141

23 99
<10? 201 94

—208 303 308 —416 725 267 -220 488 138 <139 278 75 <55 131 152 <119 282 101 <45 148 62 105 44 <27 71 92 <48 140 276 -391 668 73 <45 119 63 -52 115 74 -92 166

147 -162 311 162 <186 349 82
-121 204 102 -109 212 128 <113 242 199 <204 404 119 —135 255 127 <106 234 113 <82 195 79 <65 145 106 -104 210 175 <218 395 91

<112 204 64 -85 150 49 <60 110

AE INDICES 1981 (continued)



-— 113 ——

16

83 ~60 143

17

137 ~105 243

18

255 ~443 698

19

148 —138 288

20

126 ~82 210

21

97 ~45 143

22

87 ~61 148

23

228 ~187 417

24

107 ~76 184

25

247 ~311 559

26

192 ~479 672

27

66
~581 648

28

40 ~82 123

29

61
~105 167

30

74
~135 209

31

127 ~97 224

1981

7

44444444444444444444444444444444444444444444444444444444444444444444444444444444444444AAAAAAAAIIIIIIIIIIIIIIII 102 -134 237 S7 —55 114 250 ~372 623 156 ~171 328 84
~102 188 69 ~41 110 178 ~101 280 220 ~235 457 72 ~72 146 188 ~352 542 283 ~622- 906 200 ~344 545 39 ~61 100 124 ~115 241 28 ~53 82 160 ~80 242

135 ~126 252 30 ~37 68 206 ~147 354 148 -135 284 36 ~70 107 85
~110 196 170 ~124 295 142 ~97 240 33 ~71 105 56 ~60 118 228 1195 1425 215 ~384 599 33

~118 152 104 ~221 327 32 ~56 89 182 ~182 366

67 ~72 140 55 120 173 ~39 213 75 ~74 150 47 ~59 108 67 ~76 144 270 ~255 525 64 ~43 113 22 ~77 101 37 ~37 75 185 ~805 992 303 -379 682 49 ~77 127 42
~120 153 34 ~59 94 194 ~165 360

54 ~35 90 38 ~48 88 120 ~45 167 43
~146 190 91 ~42 134 46 ~35 82 230 ~191 422 30 ~44 ~49 166 ~73 240

54 ~32 87 40 ~59 110 113 ~23 137 34 ~65 100 53 ~62 115 114 443 ~845 1289 247 ~808 1056 238 ~535 774 122 ~150 273 ~43 53 48 ~40 89 209 ~84 294

143 ~64 209 70 ~71 143 133 198 16 ~34 51 17 ~42 60 70 ~73 144 48 82 137 ~221 359 36 ~34 71 474 ~989 1454 294 ~540 836 267 ~543 811 89
~289 379 ~39 44 174 ~175 350 233 ~279 513

77
~112 190 166 ~114 281 92 ~64 157 ~44 54 ~29 40 88 ~69 158 32 ~38 71 383 ~403 788 15

~118 134 153 ~247 401 94
~156 251 271 ~443 715 100 ~202 303 ~34 39 161 ~296 459 200 ~196 398

121 ~90 212 327 ~429 757 42 ~22 64 28 60 15 ~34 49 80 ~60 141 87 ~26 115 115 ~104 220 15 ~55 71 104 ~77 183 62 ~46 109 269 ~469 739 163 ~200 364 ~38 45 160 ~260 421 63 ~51 126

171 ~195 367 328 ~315 644 37 76 74 ~50 125 16 54 57 149 205 ~173 379 234 ~1Z3 358 ~35 42 343 ~104 449 108 ~71 181 326 ~523 849 143 -370 514 ~46 50 177 ~273 451 12 ~57 70

130 ~242 373 471 ~347 819 115 ~51 167 73 131 44 ~32 78 48 84 288 ~409 698 94 ~56 161 45 ~41 87 148 ~301 450 115 ~125 241 310 -358 579 125 ~420 547 ~51 52 131 ~197 329 32 ~57 90

159 ~138 298 311 ~428 741 82 ~54 147 110 ~84 195 97 ~42 140 62 ~46 109 251 ~289 542 334 ~410 745 28 ~42 72 119 ~120 239 65
~153 220 240 ~314 556 114 ~221 335 ~52 53 76

~139 216 22 ~60 84

79 ~78 159 219 ~334 554 59 ~79 139 80 ~98 179 220 ~154 375 84 ~47 133 299 ~385 685 424 ~687

42 ~37 81 162 ~189 352 14 ~62 78 100 ~101 201 272 ~538 811 66 ~24 92 201 ~245 447 534 ~481

35 ~37 73 140 ~180 321 17 ~45 63 114 ~178 293 161 ~293 455 43 ~24 58 175 ~223 399 370 ~642

1112

1016

1013

56 ~52 110 334

69 ~57 128 267

97 ~74 173 ~343

35 ~27 53 77
~138 215 27 ~55 83 75

~161 236 70 ~56 126 37 ~26 64 251 ~279 532 511 ~448 960 36 ~58 95 99

.347-1388-2255-1384 682

1555

1911

1483

121 ~202 324 202 ~405 608 75
~172 248 12 ~63 76 158 ~225 384 25 ~60 86

155 ~202 358 173 ~315 490 45
~165 212 21 ~58 80 118 ~211 330 40

74
~145 221 109 ~233 342 47

~124 173 19 ~55 75 88
~174 263 111

113 ~99 213 45
~178 224 34 ~60 94 33 ~61 94 120 ~215 335 70

~55

~103

~173

108

215

244

34 ~47 82 69 ~39 108 33 ~72 106 50 ~49 99 54 ~11 65 39 ~23 64 163 ~186 350 379 ~535 916 55 ~43 99 180 ~836 1017 279 ~284 554 31
~119 150 24 ~54 79 17 ~49 66 89

~143 232 90
~131 221

72 ~65 138 117 ~142 259 35 ~24 60 99 143 50 65 37 ~33 71 152 ~172 324 414 ~753 1167 102 ~55 167 251 ~353 615 290 ~209 500 40 ~53 93 33 ~66 100 27 ~37 64 172 ~204 376 152 ~186 340

91 ~82 174 280 ~467 748 47 ~32 80 148 ~55 205 48 ~13 62 32 ~11 41 132 ~59 192 467 ~381 849 71 ~29 102 546 ~690~ 1236
84 ~73 157 57 ~24 81 41 ~50 91 27 ~27 55 216 ~237 453 219 ~333 553

89
~132 222 290 ~862 1152

63 ~35 99 194 ~202 397 58 ~15 74 40 ~25 55 263 ~72 335 413 ~317 731 55 ~28 84 308 1016 1325 113 ~115 229 42 ~21 64 42 ~52 94 19 ~47 67 228 ~224 453 281 ~254 545

80 154 224 ~766 991 89 ~65 155 163 ~111 275 58 ~18 78 36 ~32 68 Z40 ~137 379 238 ~345 585 61 ~40 102 598 -552 1151
71 ~55 137 32 ~35 58 46 ~53 99 19 ~66 87 209 ~132 342 312 ~303 616

60 ~55 117 300 ~622 923 133 ~127 261 119 ~82 201 64 ~23 88 62 ~72 134 224 ~160 385 89
~177 268 193 ~237 431 345 ~265 511 36 ~70 107 35 80 29 ~55 86 45 ~77 123 191 ~126 318 303 ~380 684

69 ~51 121 436 -856 1293
77 ~66 144 57 ~36 104 60 ~37 98 66 ~55 123 283 ~374 658 85

~240 327 359 ~48? 859 247 ~258 507 92
~107 200 113 ~85 200 30 84 99

~120 220 132 ~103 236 142 ~165 307

120 ~103 224 356 ~657 1013 129 215

88 ~87 176 196 ~306 502 98 ~88 187 90 ~91 183 75 ~77 153 59 ~48 105 188 ~175 364 251 -294 546 78 ~92 171 225 ~579 803 161 ~327 459 163 ~290 454 65
~136 202 34 ~73 108 124 ~159 284 149 ~159 309

AE INDICES 1981 (continued)



3‘ HOURLY
VALUES

(n‘X')

CF

AU,

AL

AM)

RE

INDICES

AUGUST

1981

DAY\UT

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

1a

19

20

21

22

23

MEAN

1

AU

260

272

228

263

160

223

313

215

126

255

221

135

137

59

68

94

92

131

366

315

192

164

195

191

196

AL

-240

—225

—337

—271

-307

~156

-332

~325

-112

-176

«230

—53

—114

—92

—105

—61

—95

—133

—1EU

-206

—138

—64

-216

—170

—184

RE

500

558

567

535

468

379

546

542

239

432

452'.

191

252

153

173

175

190

255

547

522

332

229

414

351

381

2

188

252

155

89

40

25

25

57

70

67

127

195

105

121

174

306

199

156

173

100

92

195

257

295

147

—124

—193

—119

-13

<26

—25

—23

-20

~99

—51

—4a

~157

-105

—95

-157

—224

—139

-106

—181

—97

-49

—137

—391

—333

~123

313

445

275

133

68

51

52

88

170

139

176

363

213

217

332

532

339

264

356

198

143

334

679

630

271

3

195

97

75

95

254

355
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95

105

119

10

57

43

101

138

87

72

84

87

132

178

103

99

91

96

80

76

70

67

60

49

50

85

101

119

89

-32

-35

<33
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HOURLY
VALUES

(n7)

OF

Au,

AL

AND

A:

mamas

SEPTEMBER

1981

BMW-p

o

_.1

2

3

4

5

5

7

5

9

1a

11

12

13

14
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17
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22

23
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34

35

37

35

41

43

41

35

42

30

34

54
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45

37
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26

33

49
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43

31

53

41

AL

—25

—22
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—23

—24

—25

—24

-15

—29

—38

—45
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—35
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—47
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50
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81
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175
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331

259

193

252

333

277

225
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57
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-106

—87

~57

—so

-277

213

356

529

597

604

534

510

495

574

622

517

575

521

722

718

747

730

590

403

404

230

174

145

190

497

3

95

60

56

4o

16

12

31

55

99

39

36

e1

51

49

6°

65

38

23

32

60

47

47

50

115

52

_92

-14

-43

.43

-20

-20

-13

-23

4,8

-43

.33

—51

-95

40

—74

—144

-112

-24

—15

—32

-4a

—31

-53

—53

—51

151

74

100

84

36

32

46

50

169

54

74

153

145

90

135

210

151

45

45

93

88

79

103

150

104

4

52

129

52

20

13

24

25

45

55

105

115

170

212

161

75

55

73

110

143

169

172

235

156

270

112

.51

.99

.33

.35

.31

.27

-25

.94

.77

<66

.53

.55

.275

-275

-170

<115

—110

—152

-169

-74

-98

-185

-168

—301

-115

134

229

100

55

45

52

53

141

147

174

159

257

435

438

245

171

184

253

313

243

270

421

325

572

229

5

245

170

206

200

203

128

97

92

199

128

106

112

111

55

57

90

94

115

55

54

32

95

166

131

124

-368

-350

-257

-144

-152

-220

-72

-89

-211

-153

-92

—86

<122

<73

~113

—253

—196

-113

-34

<22

-16

—61

-182

-270

—153

615

521

473

345

356

349

171

182

412

283

200

199

234

132

181

355

291

228

121

76

49

157

349

402

278

AE

5

95

55

55

74

39

so

68

42

75

71

42

39

43

30

23

25

26

24

3o

39

35

50

94

64

51

<11”

-57

<75

-123

<102

—53

-167

—53

—56

—57

—30

-47

~49

48

-4l

-40

-30

~35

-38

<48

-50

-25

-42

—4o

—61

203

125

163

198

142

114

237

126

134

130

73

87

94

79

66

69

58

51

59

38

35

75

137

104

113

7

48

29

20

29

43

23

20

15

22

25

57

55

4o

31

29

45

79

151

198

219

190

125

61

48

67

.70

.25

.25

.22

.35

-131

.40

.45

.34

.35

.37

.44

—44

-49

-61

<61

-123

-264

—259

-174

—156

—76

-48

<31

—79

115

54

45

50

90

151

61

60

57

51

95

101

8'5

81

91

108

203

416

457

393

357

201

110

79

147

a

45

47

107

53

97

214

55

15

25

45

25

25

29

24

22

23

20

23

25

29

41

56

92

140

55

-44

-4o

-55

-155

~232

-156

—55

—59

—50

—32

—41

—45

42

~44

-43

—36

—34

—37

-35

~34

—39

—31

-75

—so

—64

89

88

155

242

330

404

122

76

76

80

69

73

73

70

57

50

55

50

52

63

80

89

168

221

120

9

163

151

89

108

78

63

57

89

112

80

87

79

58

33

38

35

32

52

154

145

92

105

64

84

86

-87

-106

-65

-155

-47

-21

—31

-39

-141

-63

—43

-45

-40

'45

'41

'22

‘30

‘51

-124

-126

'58

-66

-41

~66

-66

251

257

155

264

126

85

90

129

254

145

131

124

99

80

80

61

63

124

289

272

160

171

106

151

153

1a

50

75

54

44

27

22

21

20

20

32

45

45

54

42

47

61

105

148

137

108

119

130

150

154

72

-60

—44

—29

—25

-24

-15

-15

—15

-21

<41

-40

~46

~44

734

'32

'54

—158

—227

—272

-53

~39

—134

—110

-83

—58

121

120

93

70

51

38

37

36

43

74

90

93

99

76

81

127

265

375

409

161

159

265

260

238

141

1167
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11

81

110

142

188

151

195

232

331

290

255

343

213

197

308

236

122

84

47

65

127

116

155

59

48

171

—47

<93

—212

—214

—241

-280

—263

—204

—341

-337

-302

-311

-250

-522

-295

-234

'198

-148

—123

—119

-97

-255

-109

—22

—218

129

204

354

403

392

476

497

537

633

593

547

526

459

830

532

357

283

197

158

247

214

412

179

71

390

12

38

48

70

90

78

39

58

131

153

180

224

232

124

236

168

172

194

213

246

180

160

98

82

69

137

—21

-28

—84

~27}.

-166

-114

<293

<348

-281

-258

—243

<21}.

-217

‘349

'247

-223

-262

—245

—-275

-192

—94

-25

-22

-76

-189

60

75

153

353

245

155

352

480

446

439

469

444

3-12

585

416

395

457

459

521

373

255

123

104

146

328

13

40

54

46

55

115

235

209

126

201

206

331

259

180

197

229

218

227

112

36

31

36

99

121

81

144

—40

—58

-189

-73

-229

-270

-204

-135

-183

-323

-379

-313

—303

'354

'350

7284

-190

-131

<35

<10

—11

—34

-83

-96

-178

81

113

236

129

345

506

414

252

385

531

712

573

483

552

581

503

419

244

73

42

48

134

204

177

323

14

36

22

15

13

20

40

36

70

79

98

93

131

181

157

113

30

33

32

53

115

179

223

138

89

83

-12

'21

-21

-18

-15

‘28

-49

‘111

—177

—105

-63

-92

~255

'304

-362

-143

-82

-66

—4O

—42

—110

‘175

-126

—48

-103

49

44

35

31

35

59

as

133

255

204

157

225

439

463

477

174

115

99

93

158

289

399

264

138

187

15

53

34

34

19

25

72

104

161

198

214

139

30

23

14

39

52

121

201

241

145

95

53

41

40

89

-59

-28

-46

-17

-33

-83

-112

-339

-339

-Z46

-187

-71

-48

‘49

‘78

-87

-158

-254

-252

-126

-49

-43

-31

—40

-116

112

52

80

37

50

156

217

501

539

461

327

103

73

55

117

140

290

457

493

272

144

97

72

81

205
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16 17 18 19 20 21 22 23 24 26 27 28 29 30 1981

34 7O 46 ~92 139 40 ~22 63 72 ~94 167 39 ~55 94 66
~142 209 133 ~157 291' 138 ~112 251 27 ~19 47 42 ~64 106 47 ~16 64 190 ~410 601 70

~142 213 43 ~72 115 40 ~26 66
9

37

57

95

—5s

-1za

-1aa

101

195

237

29

33

29

~67

~40

~110

96

74

140

33

38

20

~21

~19

~20

54

58

41

78

169

106

~87

~167

~83

166

337

191

58

23

43

~153

~160

~51

213

183

95

30

19

16

~27

~21

~19

58

41

36

119

110

126

~120

~96

-177

240

207

304

103

47

~42

~23

151

71

26

28

~11

~3

37

32

75

59

-248

~139
324

199

46

68

97

~13

~1ZO

~193

59

189

291

149

159

194

~34!

~2‘13

~120

498

408

314

77

59

40

~106

~110

~53

184

170

94

47

35

53

~129

~28

~47

177

65

107

63

83

73

~23

~138

~41

87

226

114

156 ~205 362 62
~142 206 22 ~25 47 103 ~28 132 17 ~25 43 14 ~18 33 132 ~314 447 25 ~13 39 27 28 89

~138 228 109 ~262 373 208 ~160 369 45 ~20 66 85
—167 254 95 121

173 ~173 347 33 99 16 38 97 ~18 116 14 ~24 39 16 ~11 27 148 ~311 460 16 21 28 -Z 31 102 ~205 308 40 ~75 116 187 ~285 473 28 ~25 54 108 -165
75 141 ~77 219

136 ~189 326 23 ~25 50 23 ~34 59 192 ~105 298 27 ~31 59 22 ~7 30 159 ~330 491 14 ~4 19 25 ~15 41 64 ~96 162 39 ~37 77 151 -346 498 13 ~14 28 104 ~118 223 106 —171 278

124 ~176 302 41 ~22 65 37 ~94 133 281 ~315 597 20 ~41 63 21 ~21 43 173 ~230 405 16 -5 22 36 ~17 55 62 ~57 120 115 ~112 229 161 ~657 818 10 ~10 21 81 ~52 135 50 ~30 81

89 ~86 177 46 ~50 98 50 ~70 121 295 ~304 601 13 ~16 30 12 ~21 34 165 ~157 323 19 -4 25 24 ~37 52 57 ~40 98 190 ~351 543 160 -270 431 23 ~26 56 66 ~27 48 ~20 70

43
~142 186 91 ~69 161 41 ~63 106 199 ~225 425 ~25 33 29 ~20 50 103 ~95 200 21 ~10 32 21 ~56 78 71 ~91 163 446 ~591 1039 125 ~187 314 69

~101 172 80 ~26 108 51 ~22 74

64

66

~76

~78

141

146

112

73

~37

~43

151

118

139

150

-246

-143
387

295

~26

~23

35

37

17

22

~21

~25

39

49

74

34

~50

~32

125

67

22

21

~27

~30

51

52

61

103

~34

~271
96

381

73

125

~50

-101
123

227

256

139

~529

~412
787

552

138

192

-455

-213
594

406

40

47

~67

~40

109

83

91

46

~32

~38

124

85

104

155

~63

~196
174

352

42 ~68 111 65 ~54 122 28 64 117 ~88 207 13 ~27 41 21 ~30 51 24 ~19 44 15 ~30 47 97
~248 346 131 ~253 335 187 ~512 701 139 ~197 338 37 ~42 81 45 ~46 92 76 ~73 150

40 ~58 98 67 ~96 164 50 ~42 93 121 ~97 219 13 ~32 46 22 ~32 54 11 ~29 41 14 ~32 48 43
-234 278 139 ~40? 550 337 ~572 910 123 ~227 352 29 ~61 90 76 ~43 125 85

-125 212

43 ~56 100 56
~111 167 78

~144 223 52 ~56 109 33 ~46 80 23 51 10 23 19 ~28 48 56
~176 233 70

~123 194 279 ~320 600 83
~251 335 26 ~52 79 63

~117 181 52
~203 256

69

~178 248 38 ~31 69 45
~123 169 20 ~44 65 26 ~26 53 20 ~22 44 13 ~15 3O 31 ~27 60 85

~133 219 140 —235 376 284 ~294 579 130 ~214 344 24 ~35 61 134 ~263 403 41 ~80 121

58 ~65 125 22 ~21 44 28 ~37 66 12 ~40 52 ~27 37 24 ~38 63 22 ~13 36 32 ~36 70 104 133 293 184 452 637 265 358 625 191 227 419 39 105 145 74 148 222 42 ~50 93

57 ~43 101 21 ~24 46 22 95 27 ~42 71 22 ~18 41 26 ~13 40 124 ~185 312 53 ~97 156 273 ~440 713 227 ~268 497 38
~174 214 131 ~132 264 56 ~60 127

98

113

112

61

~106

~95

~122

~44

204

208

234

106

33

54

so

39

—27

-21

-20

-30

61

76

80

69

43

209

308

354

—23

~60

—504

-711

71

269

913

1055

21

52

44

18

-34

—42

—31

-21

55

95

76

39

29

81

117

as

~48

~87

~252

~104

78

168

370

190

66

83

149

208

~115

~113

~160

~29?

182

197

310

507

23

43

100

139

~16

~31

~111

~120

41

75

211

259

23

19

20

19

~10

~17

~15

~14

33

37

35

34

64

54

38

31

~75

~18

~12

~14

139

72

51

46

39

31

25

25

~13

~13

~29

~27

53

45

55

52

237

222

224

134

~567

~297

~37l

~514

855

519

595

649

226

163

41

42

~313

~218

~32

~50

540

382

74

92

40

41

40

45

~64

~35

~26

~65

105

77

66

112

133

168

83

124

~103

~206

~56

~129

237

375

140

254

166

124

74

83

~198

~112

~111

~68

365

236

186

151

63 ~46 109 38 ~29 67 241 ~407 648 58 123 132 ~77 210 218 ~314 532 125 ~90 215 23 ~19 42 57 ~89 146 33 ~13 52 118 -411 529 93
~162 256 53

~115 169 74
-131 205 198 ~214 412

77 ~76 154 42 ~25 67 48
~149 198 22 ~35 58 62 ~78 141 230 ~160 390 137 -154 342 29 -17 47 96

~157 253 31 34 174 ~319 4;: 109 ~220 330 40
~103 143 45 ~32 73 149 ~176 325

80
~104 135 48 ~52 101 76

~115 192 102 ~100 203 38 ~63 101 57 ~71 129 205 108 83 ~97 181 90 ~95 187
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DAY\UT

0

1 10 11 12 13 14 15

AU AL 15

83 ~38 122 106 ~174 281 68 ~14 84 151 ~124 276 84
~142 227 43 ~21 65 78

~235 314 58
~163 223 76

~291 369 65 ~54 120 288 ~391 681 165 ~343 509 365 ~170 535 77 ~88 167

81 ~49 131 124 ~255 380 34 ~17 51 88 ~43 132 59 ~94 154 34 ~24 58 55
~335 392 30 71 51

~285 340 61 ~29 91 187 -315 504 121 ~247 358 28 ~40 68 328 ~169 499 61 ~67 129

53
-100 134 94 «39 134 44 -22 as 52 ~21 74 49 ~40 90 23 ~27 50 93

~216 310 55 -44 100 55
~214 270 52 —44 97 105 ~316 423 82

~251 333 40 ~44 86 406 ~743 1150 117 ~85 203

3
86 129 59 ~33 93 44 ~40 85 75 ~57 133 44 ~24 68 25 —23 49 as

~103 173 52 ~43 106 121 ~323 446 39
—173 213 166 ~489 657 77

~291 359 29 ~47 77 298 ~998 1297
80

-116 197

HOURLY
VALUES

(nT)

OF

Au,

4

71 ~30 102 44 ~29 74 75 ~96 173 115 ~290 407 31 ~24 56 26 ~19 46 57 ~54 112 87
~123 212 248 ~396 645 57

~232 291 308 ~347 556 139 -230 369 26 ~50 77 300 ~317 619 83
~149 233

5

43 ~10 54 86 128 118 —121 241 156 —234 392 40 ~26 67 28 ~18 47 44 ~85 130 158 -294 453 293 ~426 720 92
—131 224 332 ~43O 764 239 ~185 425 29 ~39 68 179 ~82 262 60

~114 174

6

62 ~36 98 52 ~38 91 201 -186 388 155 —217 373 61
~267 329 24 ~61 E5 39 ~19 50 195 -152 358 106 ~107 214 99

—110 211 294 ~390 685 205 ~18O 386 30 ~32 62 148 ~109 259 72 152

7
41 ~24 67 62 ~24 87 372 ~253 626 107 ~202 310 70

~258 329 24 -49 74 43 ~13 56 270 -151 423 53 ~40 94 114 ~259 374 254 ~378 643 219 -167 388 59 ~25 85 213 ~154 368 94 ~97 192

AL

Ara

8

9

10

34 ~21 56 88 ~39 128 239 -130 370 53 ~94 149 123 ~213 337

52 ~31 8d 55 ~13 70 163 -178 342 67 ~52 120 99
-157 257

62 ~83 145 65 ~35 101 247 -338 635 52 -49 102 66 ~73 140

25 ~30 56 108 ~81 190 321 ~425 745 46 ~41 88 138 ~375 513

24 ~29 54 189 —450 550 244—427 672 52 ~47 100 110 -224 335

24 ~20 45 131 ~86 218 113 -453 566 202 ~505 707 137 ~157 295

330 ~610 940 267 ~141 409 112 ~143 255 198 ~177 375 77
~371 448

276 ~481 757 124 ~36 161 89
~106 196 153 -118 271 88

~251 340

313 ~424 738 72 ~35 103 65 ~85 152 153 ~94 248 59
~175 234

AB

1ND1CES
11

12

71 ~53 125 98
~101 200 248 ~243 492 101 ~89 191 71 ~66 133

73 _~g 121 85 ~68 153 129 ~144 274 106 -191 298 45 ~27 73

50 ~52 103 193 ~187 381 133 -¢02 536 218 -375 594 203 -291 495

107 -Z78 386 147 ~30? 457 120 212 166 ~205 372 121 ~118 239

355 -518 873 23

350 ~319 669 19 ~44 64 42 ~36 79 150 ~127 277 85
~303 389

63 60 ~71 132 149 ~105 254 47
-104 152

13

14

15

39 ~41 81 123 -209 332 212 ~648 860 56
~280 337 90 ~53 154

45 ~65 112 64
~219 234 282 -947 1229

29
-105 135 59 ~83 14a

63
~216 280 49 ~40 90 164 ~393 558 41 ~90 131 34 ~25 60

97
-Z40 333 100 -223 323 40 ~58 99 95 ~59 155 97 ~95 193

61
~153 214

48
~148 197 176 ~389 566 25 ~54 79 73

~304 377 234 ~490 724

239

376 -550 927

402 ~405 810 -1

~41

~51 49 55 ~39 95 42
~104 147 47 ~42 90

~34 33 25 ~54 80 30 ~96 129 198 ~656 855

37
~148 185 118 -154 284

CTOEER
16 3a

~103 141 77 ~98 175 98
~141 240 43

-102 146 19 ~22 42 90
~271 362 247 ~440 588 43

~222 265 43 -75 119 277 ~317 595 403 ~385 788
1

~40 42 31 ~98 129 69 —46 116 117 ~205 323

17 33 ~29 63 100 ~270 372 106 ~269 376 115 ~445 561 16 ~20 38 72
-118 191 288 -407 695 88

~223 311 17 ~38 56 397 ~472 869 269 ~238 508
9

~37 46 96
-183 279 69 ~64 134 119 ~258 377

1981
18 29 ~17 47 130 ~283 415 74

—184 259 64
~281 345 17 ~22 40 69 ~45 115 218 ~453 673 122 ~213 335 37 ~24 62 313 ~381 695 276 ~333 609 ~35 41 151 ~454 607 89

~150 240 73
~168 241

19 37 ~37 76 74 ~73 148 105 -124 230 139 -314 453 14 ~29 44 52 ~33 87 187 ~450 638 143 -183 326 109 ~113 223 243 -248 492 185 ~282 468 ~34 44 124 ~309 434 185 ~270 456 96
~114 211

20 58 ~47 106 134 ~101 235 120 ~198 319 143 -231 376 14 ~10 25 39 65 38 168 ~346 516 119 ~296 416 93 125

21 45 ~16 62 145 -140 286 82
~137 221 100 ~132 233 23 ~11 35 53 ~12 66 176 ~Z72 449 134 ~Z49 384 58 ~64 123 158 ~252 411 46

~105 153 15 ~33 49 202 ~269 472 135 ~288 425 49 ~22 71

22 55 ~30 85 118 124 143 ~343 489 116 ~200 318 36 ~34 72 86
~125 212 137 ~88 226 148 ~160 309 7O -45 116 146 ~160 308 94

~102 197 14 ~28 42 275 ~537 813 180 ~437 518 48 ~31 80

23 86 ~76 163 70 —17 88 165 ~295 451 148 -158 308 40 ~31 72 104 -236 342 154 ~180 335 101 —178 281 60 ~28 89 190 ~313 504 144 ~173 319 22 ~29 51 328 -593 923 157 ~170 329 41 ~24 66

186 147 ~230 378 95
~157 262 50 .74 123 51 ~86 138 135 ~246 382 118 ~194 313 99

-178 278 151 -238 391 260 ~363 624 76
-108 185 88

~153 242 173 -226 400 83
~155 239
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15

20

16

26

22

62

73

69

73

32

15

22

12

9

12

2

0

4

6

17

22

27

44

42

20

27

-26

~27

~24

~22

~79

~37

~15

~22

~24

~39

~36

~69

~41

~40

~45

~50

~45

~44

~38

~59

~55

~57

~31

~28

~40

47

43

51

45

142

112

89

97

57

55

59

52

51

I

53

49

48

53

50

55

52

82

102

74

49

68

17

15

32

43

79

99

89

94

113

202

202

94

86

70

62

33

47

32

28

37

46

84

42

33

50

71

~23

~22

~23

~20

~15

~25

~38

~40

~169

~10?

~14

~30

~33

~55

~24

~23

~34

~25

~19

~13

~27

~75

~41

~50

~40

43

55

67

101

115

115

133

154

372

311

109

118

105

119

57

70

67

53

57

60

112

118

76

101

112

15

66

41

26

31

38

48

45

43

30

24

23

23

20

18

15

13

13

14

27

26

31

31

39

35

30

~14l

~53

~22

~19

~22

~15

~14

~16

~14

~18

~20

~34

~35

~34

~32

~32

~33

~31

~21

~19

~15

~11

~17

~21

~29

208

95

49

51

61

65

61

61

45

43

44

58

57

53

45

45

47

46

49

46

47

43

58

57

60

19

43

41

45

41

42

108

225

172

278

219

213

135

119

99

83

83

60

66

87

169

139

146

195

184

125

~57

~39

~117

~64

~173

~320

~281

~137

~340

~273

~405

~323

~210

~56

~144

~105

—72

~54

~77

~291

~341

~207

~320

~214

~194

101

81

153

105

217

430

507

310

619

493

519

459

330

185

228

192

133

121

164

461

451

354

517

399

320

20

121

79

59

56

50

102

155

153

238

153

107

215

155

215

210

o

57

21

13

20

45

52

55

57

107

-211

-315

-254

-75

—144

~192

—225

—285

-271

—337

—355

499

-454

~653

—953

—951

490—1047

-555

—715

an

—110

—102

-324

~12:

334

396

344

155

214

295

390

439

510

520

493

717

522

559

1154

951

455

1071

093

735

395

173

159

392

531

21

29

30

154

159

55

50

79

55

145

25

121

177

95

25

49

149

52

51

25

29

51

113

152

141

as

—454

—514

—213

-2:.0

—55

—94

«102

—157

—335

~437

—555

«290

-92

—a7

<191

-490

—154

-153

~41

—50

~10:

«239

—450

—321

-245

495

545

395

400

135

144

182

255

451

455

578

453

159

94

241

540

247

214

59

50

155

403

604

454

335

22

94

33

15

13

15

54

a1

91

135

174

152

238

so

135

35

52

35

5

62

37

13

53

4o

50

74

—182

—53

—35

-25

—20

—55

—77

-54

-229

~49?!

-475

-370

—340

—502

—931

—5¢a

-970

—541

-795

-504

422

—573

-475

—557

-417

27a

57

54

39

37

152

150

175

355

573

660

500

391

941

957

501

1005

548

860

543

435

557

519

545

492

23

145

59

55

51

75

115

110

220

273

199

55

29

1o

3

11

57

144

94

44

55

123

95

4a

15

91

495

-123

—153

—304

~273

-151

—174

-342

—425

—205

-93

-:0

-41

-41

—43

-129

—200

-254

-109

-61

—159

<213

«4a

—31

—173

545

194

241

357

349

255

254

572

701

455

179

70

53

44

55

217

345

355

154

117

315

314

95

47

255

24

16

5

3

5

12

7

12

19

12

12

56

174

158

157

220

227

229

155

169

130

99

116

158

94

95

~25

~21

~17

~21

~18

~19

~55

~86

~65

~23

~151

~595

~537

~400

—444

~542

~436

~318

~251

~324

~373

~255

~350

~97

~232

41

26

20

25

32

25

57

106

79

41

207

770

795

567

564

770

566

478

451

455

473

373

539

193

328

25

50

45

51

57

109

117

115

177

130

172

201

111

95

87

75

54

45

45

47

46

32

27

18

14

51

~97

~165

~261

~357

~406

~202

~337

~338

~194

~229

~208

~325

~450

~271

~260

~195

~127

~93

~34

~19

~3

~10

~10

~5

~193

148

211

313

445

517

320

456

515

325

402

410

436

545

359

337

259

173

140

83

65

36

39

29

21

274

25

15

20

24

23

22

27

28

32

79

129

101

54

31

35

39

19

26

23

37

44

60

50

52

63

43

~7

~12

~9

~13

~14

~13

~13

~21

~46

~204

~107

~37

~25

~27

~55

~125

~51

~34

~5

~59

~73

~39

~31

~49

~47

22

33

34

36

37

42

43

54

125

334

210

92

57

63

105

146

108

57

46

104

139

91

85

113

91

27

53

59

59

57

36

43

45

28

39

55

45

37

32

35

34

82

74

B4

76

38

80

85

53

105

56

~49

~57

~45

~15

~4

~4

~11

~15

~16

~9

~15

~37

~39

~24

~55

~349

~370

~230

~52

~17

~43

~73

~54

~89

~70

108

117

106

74

41

4B

58

44

56

57

62

75

73

62

89

432

445

314

128

55

124

150

109

196

127

28

64

53

68

59

72

47

81

59

99

94

209

112

60

50

39

47

104

118

135

102

165

179

69

49

89

~13

~9

~57

~88

~26

~15

~46

~107

~269

~184

~354

~56

~72

~41

~120

~157

~289

~ZOZ

~135

~11/1

~4E1

~27?

~30

~12

~134

78

64

126

147

95

63

123

167

369

279

563

199

134

92

159

234

393

322

274

217

6-17

459

100

63

224

29

45

72

45

40

66

77

102

120

107

112

86

64

4O

43

37

24

20

29

32

27

32

51

87

54

59

~14

~33

~6

~7

~80

~54

~83

~70

~36

~77

~140

~10

~16

~25

~29

~85

~75

~45

~21

~14

~16

~47

~197

~10?

~55

61

106

53

47

147

163

157

191

144

190

228

75

58

69

66

110

96

75

54

42

49

100

286

174

115

30

57

60

68

61

59

51

31

44

50

79

133

99

103

95

193

132

73

40

26

38

67

53

58

73

73

~13

~14

~25

~57

~41

~21

~11

~13

~43

~87

~200

~165

~175

~347

~566

~317

~20

~22

~15

~51

~155

~170

~39

~49

~10?

75

75

93

119

101

72

43

58

103

167

334

257

250

443

759

451

94

63

43

90

224

224

98

123

183

31

108

89

55

44

36

31

34

33

27

26

25

23

21

20

25

26

20

29

29

~74

~85

~20

~4

~3

~7

~12

~13

~12

~13

~16

~17

~24

~24

~21

~23

~16

~100

~72

183

176

75

48

41

40

47

47

41

4O

42

41

45

45

46

49

37

131

101

30

27

33

37

35

50

1981

10

24

22

24

26

27

34

AE [NDICES 1981 (continued)



HOURLY
VALUES

(nT)

0F

AU,

AL

AND

AS

INDICES

NOVEMBER

1981

DA‘{\UT

0

1

Z

3

4

5

5

7

8

9

10

11

12

13

14

15

16

17

1B

19

20

21

22

23

1

AU

10

18

28

35

48

37

27

31

36

45

124

102

47

24

22

25

64

75

84

59

40

57

65

55

49

AL

<16

<16

<30

-135

‘55

-3

<8

<12

<12

<25

>185

>206

-39

‘32

-55

-165

<225

<122

<66

-52

<34

<39

<26

-33

A5

26

36

59

175

114

40

35

44

49

72

310

309

E7

57

89

190

290

199

170

122

74

96

92

89

2

31

35

50

30

32

45

47

40

27

21

23

25

18

15

15

14

17

25

43

70

67

38

42

57

34

<23

<14

<49

-12

-15

-9

-10

-6

-5

-11

<19

<21

-26

-35

-39

<54

<73

<89

<77

<148

<70

<26

<24

<86

55

50

100

43

48

55

58

46

35

33

43

47

45

52

56

69

91

114

120

219

138

64

66

144

3

61

59

40

72

26

24

61

68

42

51

66

73

47

33

27

20

17

26

40

53

48

37

24

26

4-1

<73

-13

-3

-7

<32

<31

<37

<45

<12

<15

<28

-93

<55

-35

-35

>45

>85

<84

<63

-105

-140

<40

<22

<20

136

73

50

81

S9

56

99

115

55

68

94

167

107

69

63

66

103

111

104

163

189

73

47

48

4

15

11

13

13

12

21

16

22

19

19

26

27

25

23

39

22

25

52

110

124

103

84

51

43

<16

<15

<9

<6

<5

<8

<8

<14

<11

<15

<21

<34

-32

-35

-34

-118

>259

<149

<123

-67

<60

<94

-54

>102

<54

33

28

23

20

18

29

24

37

31

35

49

62

59

57

74

141

286

201

234

192

163

178

107

147

5

40

41

59

63

99

83

99

103

178

211

169

145

100

99

41

11

70

55

45

87

113

60

31

31

<11?

-93

-163

<223

<135

<200

<284

<221

<24?)

>253

-147

<17).

-395

‘215

‘155

-117

-150

<10!

<63

-145

<125

<97

<52

-21

160

138

223

267

239

28-1

384

3.7.5

423

474

316

317

4’37

315

197

129

251

159

105

233

239

159

94

52

AE

6

46

48

40

45

41

22

19

19

32

41

55

49

43

34

31

21

19

27

59

58

75

53

56

46

<11

<46

<115

<226

<15O

>94

<21

<12

<13

-18

<25

<55

-53

>101

‘49

-182

<54

<49

<70

<218

<128

<81

>143

<157

<23?

<95

‘

93

153

267

197

135

44

32

33

50

70

111

103

145

84

215

76

53

97

277

186

153

203

214

253

133

‘

7

95

92

59

48

80

183

119

107

156

193

201

151

196

151

55

161

167

97

141

115

83

52

26

23

117

<325

<204

<28?

<294

>378

>272

<242

<223

<339

<20?

-329

>300

-268

‘394

‘363

<276

<200

<14S

>220

-195

-10a

<195

<122

-1-€5

<27-17

421

297

350

3-14

459

456

362

331

495

402

530

461

454

555

350

438

369

243

361

311

191

243

150

175

365

8

15

52

83

95

180

134

123

103

196

253

143

96

41

27

15

21

71

50

29

23

35

20

34

18

78

<61

<51

<140

<173

-443

-227

-167

>199

>507

-455

<103

-115

-263

-75

-62

-5v1

>53

>29

<32

<29

<22

<19

<‘6

<15

<1-20

‘

77

105

22-1

269

625

361

291

30-1

70-1

709

247

212

325

104

7a

76

125

62

53

57

39

81

37

219

9

7

9

6

5

3

B

9

12

9

8

23

44

42

15

23

15

15

8

11

14

21.

25

24

15

‘

>19

-19

-19

-30

<21

<19

<16

<74

-30

-22

<71

<142

<84

‘39

‘53

‘123

<71

<24

<25

<26

<24

<40

<23

<44

28

28

26

25

25

2E!

25

87

41

31

95

187

12a

56

77

140

87

33

37

41

46

67

45

60

10

23

13

9

13

26

61

67

111

83

81

B3

154

111

42

25

23

29

27

74

99

110

134

155

G7

<17

-19

-17

<9

<5

<45

<19O

>125

-59

-53

-91

<517

-68

‘22

‘49

‘94

-152

-57

>23

>57

<239

<136

>137

>149

<97

41

32

Z7

Z3

32

107

259

237

143

135

174

671

161

65

78

118

192

83

50

131

338

246

272

335

165

INDICES 1981

7120—

(continued)

11

125

88

101

63

97

157

176

222

214

103

59

68

177

152

275

160

318

375

427

319

175

58

52

52

168

<33

<64

<52

<19

>109

-139

<171

<165

<149

>50

<51

<63

<269

-954

-124

<65

<311

<627

—763

>344

>287

<42!)

<130

-73

<227

159

154

154

84

207

298

349

389

364

154

112

132

447

1106

400

246

631

1003

1190

664

463

479

193

126

395

12

25

168

233

176

279

297

360

226

163

232

306

74

62

102

57

25

20

22

26

17

16

12

4

2

121

<274

<605

<632

<529

<Z10

>223

-238

>254

—Zl9

<401

>158

-270

-132

‘105

-36

-49

-73

<83

<32

<37

-29

-22

<21

<23

-l95

300

774

866

705

491

522

599

481

383

633

495

345

193

210

94

74

93

105

59

54

46

35

26

25

317

13

2

<1

0

-1

-1

-3

<5

<3

0

<1

2

5

3

5

5

0

1

0

2

3

22

43

46

65

<27

-21

<25

<22

<20

<19

~20

<20

<22

<27

<38

<68

-31

<38

<46

<53

<55

<53

<49

<33

<51

<39

>148

<152

29

19

24

20

19

15

13

17

22

25

41

75

36

46

52

53

57

5

51

42

74

83

195

14

34

24

15!

10

19

42

56

73

78

50

27

120

59

129

246

232

129

208

209

77

80

15

38

1

82

>39

-34

<32

<23

<19

-22

-27

<81

<225

<92

<51

>429

-485

-673

<668

<444

-308

>475

<311

-428

-243

>569

<351

<321

>265

75

59

51

35

39

65

84

_155

306

143

89

550

545

802

915

678

438

6‘84

521

506

324

584

390

322

348

15

167

87

53

58

37

105

142

91

63

47

45

36

15

24

16

67

132

103

73

47

46

42

-140

>35

>25

<105

<151

<269

<150

<227

<117

<12O

<325

<12?

‘40

<136

-193

>291

<381

<237

-132

<79

<103

<103

308

124

79

164

189

375

293

319

181

167

371

155

55

162

210

358

513

340

206

126

151

147

<45

218

53

44

44

66

<85

<54

<151

130

99

218



IN

16 17 18 19 20 21 22 23 24 26 27 28 29 30 1981

45
>143 190 55

—190 246 97
>129 227 108 >313 422 86

—247 335 60
>185 247 57

>118 176 51
>164 216 147 >143 292 89 >71 161 98

>168 257 34 42 40 >50 101 70 >34 104 19 >15 35

11

56
-221 277 40 —59 99 69

>155 225 149 >186 336 27 —20 49 62 -59 122 65
>139 206 54 >92 147 9?

>139 239 105 >27 135 125 >115 241 48 >3 52 84
>156 242 50 >35 96 22 -13 36

54
>403 459 31 >57 89 78

>133 213 85
-121 207 23 —44 69 51 >92 145 E3

>231 315 92 >50 17: 107 >159 296 183 >70 25; 141 —43 155 35 -8 43 100 >36 137 81
>142 225 23 >10 34

64
>327 393 29 >17 47 112 >141 254 88

-169 258 19 >68 89 45 —75 122 133 >243 378 77
>104 181 138 >196 335 133 >36 160 70 >13 85 24 >41 67 46 43 59 >27 88 19 >8 28

68
>170 239 42

>127 170 85
-119 205 81

-126 208 29
-111 142 44 >27 73 135 >180 317 72

>130 204 130 >218 350 140 >41 182 70 -9 80 22 -88 111 29 25 37 43 18 >1 19

100 >168 270 57 >38 96 83
>169 253 89

>155 246 48
>150 199 40 >19 60 127 >175 303 65

>184 251 124 -244 370 131 >284 415 71 -99 172 36 —73 110 20 22 33 36 19 21

104 -133 238 45 66 106 >265 372 67
>154 222 79

—200 279 47 >39 87 98
-177 276 122 -206 329 151 >232 385 127 -129 257 96 -82 179 41 >55 97 23 26 3O 35 20 22

107 >69 177 33 >19 54 131 >181 313 89
>162 253 63

-327 390 42
—135 179 91

-243 335 93
«175 275 115 ~21s 332 83 ~96 181 81 >5 86 29 -48 78 32 37 25 36 15 23

65
>138 204 36 >38 75 151 >211 373 76

-180 255 73
>392 466 50

—293 344 117 >335 453 137 >225 365 144 >260 404 38 >21 61 63 >8 72 33
>169 203 25 >4 30 25 31 14 >5 20

60
>124 184 73

>147 221 203 >331 535 137 >215 352 164 >456 621 103 >247 351 148 >372 521 285 >243 528 167 >221 388 33 >31 64 38 >14 53 33
-108 143 32 >10 44 37 40 18 23

49 >21 70 50
>714 765 238 >501 740 170 >253 434 195 —442 637 155 >259 416 103 >142 246 226 >327 554 207 >203 410 32 >85 118 53

>107 161 17 -11 30 25 >6 33 47 51 19 27

>21 44

54
>233 288 89

>418 507 110 >472 583 81
>447 528 80

—451 532 81
>282 364 92

>136 229 142 >463 505 78
>262 340 103 190 60 -51 112 20 -13 33 13 >10 24 37 >16 54 17 >35 54

63

51

23

>276

>222

—180

341

275

204

142

239

177

>518

>611

-429

660

850

607

147

71

110

>452

—213

>269

599

285

379

116

60

108

-213

>160

-475

331

221

584

95

79

60

>376

>229

>165

472

309

226

79

26

49

-160

>229

>261

240

255

310

34

8

18

>77

>45

-132

112

55

151

142

225

234

-437

>572

>811

579

798

1045

93

73

55

>367

—194

>186

455

268

242

77

81

47

-52

>33

>27

130

115

75

65

70

84

>29

>127

-235

96

198

321

11

12

10

>18

-16

>18

29

28

28

15

37

55

-13

>48

>174

Z9

86

230

29

23

56

>14

-26

>43

45

51

100

20

16

16

>21

>10

—13

43

27

29

30
—226 255 128 >638 766 177 >336 513 98

>373 471 85
>144 230 88

—278 367 13

>242 256 203 >769 974 54
>239 294 33 >37 72 82

-235 318 10 >17 27 41
-101 143 39 >27 68 12 >9 22

53
-171 2Z5 210 >514 825 135 >332 467 109 >253 353 58

>137 195 158 -433 592 13
—123 136 185 >575 763 101 >312 414 13 65 97

-254 361 -14 22 34 >60 94 20 59 11 >11 22

45 -91 137 140 >306 446 140 >556 698 125 >362 488 51 139 149 >353 503

34 >16 50 181 >451 632 146 >304 451 143 >345 488 63 >60 124 171 >404 575 13 >45 58 184 >417 602 207 >289 497 14 -22 37 35 >32 68 >10 17 27 38 18 >23 42 14 23

90 >84 175 140 >343 483 153 -173 326 43 >35 79 71
>273 345 162 >575 740 23 >44 68 168 >358 527 244 >272 516 38 >33 71 24 >27 52 >10 20 19 >17 37 25 >21 47 17 24

131 -125 258 106 -257 364 127 -173 301 50 >51 102 48
-202 251 113 -474 588 20 >49 71 163 >281 444 178 -175 353 56 -61 118 22 >36 58 13 >11 25 64

>130 195 33 >12 47 18 25

111 >309 422 59
-271 331 46

>205 253 47 >58 107 77
—446 524 76

-‘09 486 31 >57 89 147 >165 313 122 >106 229 64

>203 267 29 >24 54 17 25 104 -198 303 35 42 17 >9 27

>12 121 >80 202 21 27 19 -8 27

66
>170 237 95

-317 413 127 >276 404 97
-217

V

315 72
—240 312 87

>237 325 65
>152 219 152 >334 488 130 >223 354 76 >84 160 68 >85 155 21 >33 43 >48 92 33 >23 52 17 >10 28
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DECEMBER

1981

DA‘I\UT

0

1

2

3

4

5

6

7

e

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

MEAN

1

AU

30

33

35

46

52

49

52

48

45

44

52

5B

63

78

111

113

136

81

61

67

50

56

46

58

61

AL

—1

-1

-2

1

4

3

U

2

0

-2

~19

~65

~13

~22

~77

~235

~157

~89

~99

~56

~62

~103

~97

~144

~51

RE

32

34

39

44

47

45

51

45

45

45

72

124

77

102

190

349

294

171

161

123

113

159

144

203

113

2

51

59

49

45

44

4O

38

29

26

46

79

156

75

43

35

3O

24

28

32

24

38

53

51

35

47

~30

~13

-46

-31

-31

-6

-8

-1

-6

~12

~102

~341

~52

~23

‘22

‘20

~17

-19

~17

~12

~16

~116

~143

~18

~45

63

73

97

77

75

48

46

32

35

55

183

496

128

73

58

51

41

45

50

37

55

169

195

S4

94

3

33

35

39

40

39

39

32

34

35

41

39

56

49

59

59

38

24

40

35

100

116

48

88

95

51

~5

-7

-2

O

O

0

1

-29

-43

~4

~8

~97

~102

-171

-118

~36

~69

~145

-116

~239

~203

~36

-7Z

~191

~71

40

43

42

40

39

38

31

64

79

46

4B

154

152

232

178

74

114

186

152

339

319

85

162

287

123

4

77

63

88

112

154

109

60

44

45

52

60

E7

141

101

55

34

28

34

96

71

71

83

65

102

76

~137

~92

~125

~137

~251

-61

-5

~16

~13

-93

~233

~229

~188

-54

-25

-27

~68

~137

~334

~196

~84

~90

~155

~20!)

~124

215

156

215

250

406

192

66

50

59

146

294

318

330

165

54

62

97

172

431

268

156

173

223

303

202

5

97

B4

90

67

60

60

4B

36

56

77

38

31

25

24

30

27

32

66

99

99

111

92

91

67

64

~141

~94

~119

~156

~80

~68

~133

-112

~13?

~140

~21

~19

~19

-17

~56

-215

-231

~287

~220

~159

~166

-140

~191

~113

~126

239

179

209

225

141

126

181

149

196

218

60

52

45

42

87

243

265

354

319

258

277

233

284

201

191

AE

6

58

71

69

50

44

49

40

68

63

34

23

27

23

12

21

9

31

17

9

13

20

23

33

35

36

~57

~23

-46

~102

~165

~67

~37

~82

~26

~4

~12

~22

—33

~52

-97

-1

~167

~75

~30

~28

~43

~66

~49

~41

~63

116

96

116

164

211

138

77

151

69

39

36

50-

57

75

116

16

219

94

39

41

64

69

52

79

100

7

26

32

46

53

54

40

42

35

35

61

31

19

26

27

14

17

22

16

26

27

33

32

42

32

~31

~26

~28

~43

~21

~20

-39

-30

-56

~140

~62

~24

~35

~121

-73

-2

~72

~133

-62

~33

-2

~14

~26

~40

~43

58

60

76

97

76

61

82

67

94

202

94

44

62

149

88

43

89

155

50

59

30

49

59

53

82

E

50

EB

97

100

53

109

145

54

40

29

30

28

27

25

37

116

161

125

107

91

201

96

42

50

81

~64

~102

~149

-107

-151

~14?

~147

~35

~49

~54

~56

~126

~110

‘39

~36

~243

-260

-99

~172

~3B6

~284

~13].

~43

~59

~129

115

191

247

206

235

259

294

90

90

85

85

156

139

59

75

355

423

224

280

47a

457

227

67

141

210

9

58

51

47

50

62

120

65

94

79

94

111

55

60

3

43

115

84

55

45

95

95

48

36

33

68

—122

~151

~150

~134

~150

~230

-132

~148

~77

~188

-229

-77

-120

'233

”252

‘297

‘318

~91

‘85

‘147

-119

-29

~40

~53

~145

180

203

199

195

214

352

216

243

157

282

340

133

181

237

297

413

302

160

132

243

213

7B

80

E4

214

10

27

19

31

59

90

65

62

22

41

52

56

7O

45

54

32

44

21

19

18

20

24

27

32

33

41

~56

~18

~33

-101

-362

-182

~194

~48

~20

~90

~46

~25

~13

-15

~14

~65

~67

~38

-4

—3

~2

-7

~10

—8

~59

65

39

65

171

453

245

258

70

63

143

103

97

59

BO

47

110

89

58

23

24

27

35

42

42

101

— 122
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11

47

89

122

153

93

51

45

4o

35

40

46

34

33

41

45

56

42

73

150

76

as

43

55

70

as

-14

-6

-72

-50

4

5

3

-1

.2

.5

-10

.14

-15

~13

~27

~127

~202

~114

~109

~57

~19

~12

~54

~55

~41

52

95

196

214

85

55

41

41

4o

45

59

50

49

55

73

194

246

188

270

144

54

53

141

137

109

12

105

175

224

a4

54

go

87

104

54

as

47

97

a:

170

200

271

222

153

142

145

171

128

69

102

129

-70

‘27

-15

14

15

0

-17

-135

-122

-50

-15

-157

-595

~773

~514

~43:

~259

~113

~110

~295

~540

~ssz

~35:

~18<1

~223

177

203

240

70

4g

51

105

243

207

143

54

255

531

945

714

705

513

232

252

444

713

681

133

238

354

13

65

51

as

123

157

310

245

153

93

91

124

155

39

66

52

61

54

45

50

54

47

45

35

43

93

~79

~53

~223

~211

~147

~1e1

424

~99

~146

~50

~135

~158

~27a

—173

-248

~239

~101

~41

~40

~29

~15

—29

~20

~22

~120

145

154

310

335

305

493

371.

284

241

152

259

346

319

240

302

301

156

97

91

94

53

74

59

as

219

14

49

4s

31

34

40

70

53

a7

59

23

57

54

54

35

89

ea

30

22

22

21

25

27

4s

53

47

~15

-e

—6

~11

~23

~102

~23

-9

~20

~41

~63

~15

~13

~36

-76

~53

~19

~15

~39

~30

~53

~16

~17

~20

~31

66

54

39

45

as

174

108

98

81

70

131

70

ea

72

155

122

49

39

62

51

59

44

54

74

79

15

74

45

37

30

32

38

29

35

31

39

30

33

33

32

25

26

20

19

23

as

72

188

71

49

44

~10

—a

o

o

-1

0

~1

~22

—7

~34

~24

~11

~12

~14

~13

~11

~10

~10

—3

~18

~257

~19;

~21

—7

~29

as

53

35

29

33

39

31

58

40

75

55

45

47

47

40

38

20

29

27

55

339

309

93

57

74

\—



~123—

—é
15

49

45

43

33

32

25

26

37

33

50

76

55

32

29

20

1E

19

20

20

24

19

19

23

20

32

-Z

O

1

Z

3

3

2

—1

—27

—140

-96

—3

—20

‘12

-15

-16

-15

'14

—1

-1

—14

-40

—92

<25

~23

52

46

41

30

28

21

25

39

60

192

175

85

53

43

37

35

35

34

21

25

34

59

116

47

55

17

32

26

30

30

29

29

30

32

31

31

24

26

23

22

26

29

23

22

29

41

101

104

204

307

53

—6

—5

1

3

3

7

6

5

2

-1

-6

-34

—38

-12

-3

-34

-155

-205

-60

—32

—163

-296

—373

-323

—71

40

34

26

25

25

21

23

26

28

32

32

61

63

34

29

63

17B

228

90

74

265

400

579

631

125

18

282

96

49

52

111

53

76

78

92

85

159

124

31

24

41

53

110

B4

100

4B

41

47

53

45

E1

—224

—26

-7

-11

-47

-106

-86

~95

<213

—256

—232

—215

-105

‘275

-151

-254

—369

—221

—213

-81

—33

-1E

-42

—106

—142

507

123

55

64

159

159

162

173

306

342

392

342

137

301

193

308

500

305

314

130

74

56

95

153

223

19

55

4O

38

59

EB

98

117

71

24

45

40

85

82

92

59

31

32

38

25

39

43

34

27

27

53

<130

~111

-4

-67

-95

'104

-62

-21

-4

—25

—47

—393

—292

'162

-134

'175

-132

-Z74

—93

~25

—14

-55

~94

-24

-108

186

152

82

127

165

203

180

93

29

71

68

479

375

275

193

207

155

312

118

65

58

90

122

52

162

20

40

39

51

58

55

52

39

45

45

35

30

26

21

24

37

89

60

34

25

39

100

74

E1

65

49

—20

-23

-92

—147

~68

2

3

—6

—58

—145

—24

-7

-7

75

'55

-135

-90

-35

-84

~103

-90

-127

-102

—24

-60

61

63

145

207

124

50

36

51

107

182

54

33

30

31

93

225

151

70

110

143

190

202

184

89

110

21

46

44

41

44

41

40

56

54

41

64

42

34

29

40

18

26

43

29

1B

23

67

110

35

33

42

—26

-35

-35

<1

0

-18

-25

-54

-35

-19

—29

—75

-101

'-92

-Z17

-152

‘170

-160

—77

—56

—175

-130

-18

—5

-71

74

81

75

45

42

59

62

109

76

84

70

113

132

133

236

180

213

190

95

80

243

240

54

39

114

22

27

26

23

29

29

32

29

39

42

31

28

31

42

57

23

18

28

18

26

32

43

31

28

27

31

—6

—5

0

2

4

4

3

-9

-62

-65

—68

—82

-113

'115

-77

-107

-178

~28

—12

-13

O

3

Z

-1

*38

34

32

25

27

25

27

25

49

104

97

99

114‘

156

176

100

126

208

47

39

45

42

26

25

30

70

23

29

49

64

99

167

176

107

37

33

3O

33

26

3D

30

50

56

50

46

27

26

46

69

93

100

61

~4

—36

>87

-124

792

-61

-18

-3

0

0

—3

—7

—13

'24

-29

-35

-11

2

6

-1

—13

-60

-81

~131

-35

34

85

153

224

260

239

126

40

34

30

36

35

45

55

79

92

61

43

20

27

60

150

174

232

97

24

98

50

67

105

123

101

102

112

54

43

32

29

37

65

34

Z4

55

9B

60

50

59

56

89

128

70

—123

-193

-207

-153

-36

—32

-59

-1

>1

~6

—12

—13

~32

~22

-14

-79

'187

-242

-55

—16

-7

—13

—203

-117

-78

223

254

275

260

160

134

172

113

55

49

45

43

70

85

50

103

242

341

146

66

65

69

292

246

148

25

111

91

75

102

63

61

45

33

33

36

39

69

65

102

98

7B

125

88

63

49

79

72

46

55

71

-49

—23

—11

—47

0

10

7

2

0

—2

-5

—137

<145

~1C'0

-144

-147

-182

>119

—41

—24

-59

‘172

—39

-42

-61

160

116

87

151

63

51

37

31

.33

39

46

208

231

203

243

227

308

208

106

74

139

245

ES

99

133

AE INDICES 1981

25

67

so

96

110

74

55

43

34

56

49

53

94

54

23

29

25

21

20

22

32

21

25

27

27

47

~11

~44

~55

~4

12

2

4

3

~12

—16

~1se

~120

~75

~60

~15

~13

~14

~29

~37

~133

~54

~15

-2

-5

~30

79

125

153

116

52

52

aa

31

as

65

212

216

130

as

45

39

35

49

110

166

76

41

31.

34

as

27

26

47

42

41

40

59

68

61

54

26

36

35

34

20

29

20

29

23

33

31

64

101

100

141

48

~7

~20

~32

~11

~42

~75

-84

-48

1

-4

~20

~45

~139

-83

~50

~67

~70

~79

~250

~43

~60

~125

~99

~aa

-64

37

68

75

53

83

135

153

109

52

32

55

92

174

104

79

a7

99

102

285

75

124

227

190

230

113

29

135

104

95

80

as

62

56

97

110

77

56

51

57

70

as

64

4a

119

90

as

58

52

55

5a

77

~21o

~54

-9

—38

~141

~77

~2oo

~140

~12:

~57

-s

—7

~19

~96

~393

~173

~165

~250

~172

~50

~26

~33

~22

~29

~105

347

190

106

119

228

140

258

237

234

136

66

59

76

168

479

238

215

369

262

169

an

as

78

as

133

29

61

64

51

71

117

255

198

301

444

415

129

278

136

193

59

43

74

166

145

52

62

77

7s

49

151

~15

~23

~49

~95

~143

~434

~37e

—451

—570

—605-1012
~51:

—460

—631

~222

~140

~15:

~151

~1a1

~43

~15

~10

~10;

~75

~27o

77

as

132

157

262

590

575

754

1015

1021

1141

791

646

820

312

193

237

323

327

96

79

37

154

125

422

30

41

47

59

95

190

114

201

350

255

159

236

309

135

135

142

194

129

67

100

49

30

57

39

49

134

~39

~47

~174

~521

-264

—277

~357

~455

~419

~212

~312

~232

~241

-790

—426

~444

~1a7

~55

~249

~21

~24

~111

~23

~32

~2aa

80

95

234

620

455

392

570

029

689

373

549

542

378

927

see

529

317

135

353

72

55

179

63

52

383

(continued)

31

57

73

103

80

123

73

60

91

169

341

272

167

75

52

52

73

42

45

30

30

39

47

35

39

91

-36

-33

-39

~48

—28

—16

-16

-56

—383

-410

-214

-145

—175

-372

-249

—253

-33

-160

—65

.27

-142

—132

-152

~55

-135

103

107

142

129

152

90

77

148

553

752

487

314

251

425

312

327

B1

205

95

58

182

150

190

95

227

1951

12



Year

1957

1955

1959

1960

1961

1962

1953

1954

1965

1965

1967

1950

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1950

1981

Jan.

193.

184.

171.

155.

132.

115.

B3.

108.

135.

187.

132.

118.

192.

221,

221.

198.

191.

212.

149,

147.

Fob.

255.

256.

152.

158.

95.

95.

122.

121 .

139.

227.

189.

104 .

177 .

156.

262.

226.

246.

237 ,

195.

164.

195.

MONTHLY AND YEARLY AE 1957-199

Mar.

301.

205.

103.

141 .

104).

94 .

133,

113.

152.

121 .

256,

227.

210.

194.

203.

315.

324,

283,

243.

247.

122.

238,

Apr

263.

193.

317.

166.

160.

109.

149.

93.

145.

168.

231.

255.

233.

245.

203.

337 .

309.

227 .

297.

101 .

324 .

May

231.

208.

207.

154.

110.

124.

124,

94.

161.

278.

2613.

268.

199.

241.

193.

241,

297,

238.

310.

252.

183.

319,

June

273.

205.

235.

163.

131 .

142.

95 .

17B.

145.

205.

we.

225,

243.

230.

238.

273.

275.

542.

307.

254 .

261.

215.

7124—

July

159.

279,

274 .

225.

252.

140.

137 ,

99.

132.

177.

213.

172.

276.

189.

177.

232.

322.

240.

213.

223.

203.

279.

239.

254 ,

180.

279.

Sep,

311.

185.

270.

212.

149.

198.

229.

137.

143.

223.

204.

205.

195.

203.

213.

196,

225.

306.

188.

245.

215.

165.

205.

Oct.

156.

175.

217.

324.

143.

221 .

153,

142.

89.

152.

123,

164 .

161.

194 .

159.

202.

251 .

325.

197.

192.

195:
252.

Nov.

158.

132.

246,

277.

129.

152.

130.

97.

B7.

148.

151.

198.

152.

192.

155.

100.

192.

245.

243.

214.

152.

196.

217.

Dan.

217.

153.

236.

254.

149.

155.

115.

71.

101.

157.

196.

163.

110.

135.

153.

133.

183.

245.

1110.

176.

157.

15%.

156.

Annual muan

221.9

225,8

231.6

159.7

143.6

134.5

114.4

113.6

155.4

173.3

219.9

187,1

194,1

197.4

194.3

247.1

262.3

259.3

237.6

220.6

179.2

236.0

Unit : nT



SECTION 4

CLASSIFICATION OF DAYS

7125~





CLASSIFICATION OF DAYS 1981

1901

+—..

JANUARY

rive 1nternuuonal qumtest days (from Kp) : 12 18 19 20 21

24—hour: quiet intervals (from M) C -

very quiet : 7 9 12 13 14 18 19 20 21 25

K - quiet : NONE

48-hour: quiet intorvnls (from u) C — vary qu1ct : 13 14 19 20 21

K-qumt : ’7 91218

FEBRUARY

Fiva inlurnatlonul qu1etast dnys (from Kp) 2 1e 14 17 18 21

24-hours qulot Sntarvuls (from u) C -

very qu1ut : 10 11 15 19 21

K — quiet : NONE

45-hour: qutat intervals (from as) C —

vary qu1ut : 1D 14 17 1B 21

K — quit”. I 13 20 22

MARCH

Five 1ntarnntlonal qumtest days (from Kp) : 9 11 22 2:5 24

24-hour: quiet intorvals (from 33) C —

vary quiet : :5 9 11 22 23 24

K — quiet : 20 21

48—hour: qu1ot intervals (from an) C »

vary qu1et : 23

K - qulet 9 10 11 20 21 22 24

APRIL

Five intarnatsonal qu1etest days (from Kg) 5 9 10 15 50

24-hour: quiet 1nmrvals (tram as) C -

vary qu1et : 5 10 15

K - quiet 9

48-hour: quiet intervals (fram m) C -

very quiet. : 6

~K—qu13t 57910

— IZ7~



CLASSIFICATION OF DAYS 1981 (continued)

1 981

+4—

MAY

Five international quietest days (from Kp)

ed—Imurs quict intervals (from 321) C —

vary quiut :

K — quiet

Ila—hours quiet intervals [from an) C ~

vary quiet :

K »

quiet

JUNE

Five international quietest days (from Kp)

2441mm: quiet intervals (from an) C -

very quiet :

K ~ quiet

48-hours quiet intervals (from ad) C -

vary quiet :

K - quiet
'

JULY

Five international quietest days (from Kp)

24-hour: quiet intervals (from M) C »

very quiet
K » quiet

48-hour: quiet intervals (from M) C -

very quiet :

K - quint

AUGUST

Five international quietest days (from Kp)

34557

2 3 4 5 6 72226272930

NONE

5 4 5 6 72930

NONE

9 10 12 H 23

‘i 4 5 91011121314212223

HOME

l 5 1011 12131422

3

9 10 15 21 29

9 10 15 21 29

929

'1015

8 91-11626

5920

. NONE

24»haurs quiet inturvals (from aa) C -

vary quiet
'

K - quiet

Afl‘hours quiet intervals (from an) C -

vary quiut
K - quiet

: HOME

7 8

7128'



CLASSIFICATION OF DAYS 1981 (continued)

1901

,_..

smmum

Five international quietest days (from Kp) 1 7 17 23 28

24-hour: quiet intervals (from as) C -

very quiet : 1 6 7 17 21 23 25

K — quiet : NONE

48-hours quiet intervals (from an) C —

vary quiet : 16 17

K . quint 1 7 23

OCTOBER

Five international quietest days (from Kp) : 5 6 16 18 31

24~hours quiat intervals (from az) C »

very quiet : 5 31

K - quiet . 18

Afl‘huurs quiet intervals (from an) C -

very quiet : NONE

K - quiot : NONE.

NOVEMBER

Five international quietest days (from Kp) 2 9 27 29 30

24-hours quiet intervals (from M) C —

vary quict : 2 9 27 29 30

K - quiet : 13 28

4B-huurs quiut intervals (from an) C -—

very qumt 1 29 30

K - quiet : 1 27 25

DECEMBER

Five international quietest days (from Kp) 6 7 16 21 22

24-hours quiet intervals (from an) C -

very quiet I 6 '7 ll 1-) 15 20 El 22 25 27

K — quiet 2 15

tumours quiet intervals (from an) C -

vary quiet : 6 15 21 22

K - quiat 1 7 14 16

—IZ9~



CLASSIFICATION OF DAYS 1981 (continued)

111.1111. Quiclest Days 1.5 Quickest Days n—1n 111.1111 Disturbed Days 1.5

Jan 19 21 11 1: 20 HR 1:1 9K 7 25A 31 11* 711* 211* 11*

Fol: 111 In 21 111 17 19 13A 11A 2011 n zn r. 2

AMP n 23 24 22 1111 3A 31A 1011 201\ 117A 5 14 25 1

Apr :1 am 1011 9A 15A 71\ 2A M 11A 411 1:1 12 an 20 19

May '1 4 7 n 3 :7 211 22 30 2A 16 11 1s 15 20

Jun 12 11 In r1 23 1 13 22K 5 11 7 211 1n 3* 8*

.1111 15 10 2'1 21 :1 11m 211/1 1111 16A 311 25 25 27 17 27

Aug 11 9A ”GA IGA 14/1 20A 121\ 7A 179A 111A 23 211 17 27 111

31-,» 17 1 7 211K 21A 10A l'11\ 21A 30A 111 2r, 27 11 2*

on n 1n1< {M 11111 1A 2M 2711 121\ 211A 22 14 20 11 :1

Nov 10 27 21 n 2 1:11< 211K 41\ 1A 3A 17 12 11 1.1 25

no: 77 7 1n n 21 27 14 11 :n 15K 29 30 12 :11" 11*

These (lays :11‘1: arranme uncurrIing lo 111m (IL-gnu: 111'quiclhcss
111' Ilislul'lmm‘o, respovlivl'ly.

[11111-5 1'111151-1‘111iv1- s1-q11011c1vs 11f l|11'1‘4'~|1u111'-I11Ivrvnls H‘thlhs‘ I12 0! [hr

Grrenwich (lay) 1.1 which at 10251 (7111: 1(1) reached or surpassed 7+, and

1111 K11 was smaller [hall 5-.

. . 5,9. nurnunn Number 111' 11111111115 with 11 =

Remunmg
d. GM'I' 11111111115 7- 7n 7+ 11- "0 11+ 11. 11.?

Mar 115 F): r 1 1 1
. . . .

[\pr 11 1-211 111
.

:1
. 1 1

. .

2 . 11:1 12
. . l . . . .

.1111 25 11:5 111 1 . . 2 '3 . .

(1c! 13 11:11 '1
. . . l . . .

—130—-



SECTION 5

RAPID VARIATIONS

5.1. Storm sudden commencements 133

5.2. Solar flare effects 136

—13l—





STORM SUDDEN COMMENCEMENTS (SSC) 1081

Sudden comncnnumunls {o11oued by a slnrm or period cf slurmflness as 5211:111 [rum rupans

of the 1n11nv1ug 17 ObsnrvaLurlcs idani[ind by their 1101 Lhrcu chLcr cod: (see 1151 pp. 23<32

ahovc).

son, 001, NUR. nos. 55x. “LP, unu. NIT, 111. ch. VAL. n01, HAD. x1v. non, 00v, v10, run, CLT, “RE

071. sun, nnn, AQU, TF5. EEK. cox. TDL. FRD, PEN, ALN, XAK, HAT, KAY. TEN. LNP, “NC, 101, PMS. HUA

Hm, GHA, AC5, WA, CZT. XGL, DUN. and Lin: recurds 1mm 110111

Copxes of L112 magnemgmns 5an by (1w. 1uu-1a111udc observatories (11110, Full. HUN. P116.

ABC) or their supplementary obscrvaLm-ius (TEN. 5J6, xm’, 111m) have been mm! [or quanlying Lhe

ssc‘s and [or measunng 1.1101: durauun and anpliLunc.

JANUARY

17/01 » 05:02 11122 5.9 12 21 20 2:1

(01-01)

29/01 - 06:56 21232 1.7 21 171 71 7C 351

(51-10)

FEHRUAHY

05/02 - us 17 22222 1.6 11 191 111 110

(11-50)

18/02 - 11:15 31222 1.2 21 111 101 on 151

(11-50)

MARCH

01/01 - 07:37 31311 1.0 20 21A 111 10

(11-19)

02/01 - 06:51 12223 2.1 15 91 113 on 151

(50-10)

07/01 - 01 51 22222 1.2 13 11 on 1:

(51»57)

12/01 - 11:21 23222 1.5 20 131 121 70 1s1

(21-27)

25/01 - 17:11 22321 2.2 10 11A 511 110 (151

(11-52)

11111

07/01 < 19:51 12222 1.5 19 91 121 9c 211

(51»561

11/01 - 13:39 21321 1.7 11 111 50 SC 151

(11-12)

15/01 - 10 11 12111 1.8 11 11 an In 1<1

111-17)

10/01 - 1s 02 12111 0.5 17 11A 150 120

(51-01)

21/01 - ua:13 33311 3.2 12 271 on 2c

(cu-15)

4, 133 4,



STORM SUDDEN COMMENCEMENTS ($50) 1981 (continued)

01/05 -

(ah-L7)

00/05 ~

(51-50)

10/05 -

(02-12)

11/05 -

(50-58)

16/09 -

120-33)

11/05 -

1§x»00)

20/05 -

(18-21)

07:”

17:50

22:03

18:57

05:12

23:02

05:19

06/05- 07:10

115.11)

07/06 >

(22-21:)

29/06 -

(07~15)

17/07 -

(00-01)

23/07 -

(113-52)

25/07 -

(”'16)

25/07 -

(ZO-Zh)

03/08 -

(13-17)

09/08 -

(1-0-51)

10/05 -

(33-30)

17/03 -

140-40)

23/011 -

152-53)

30/08 -

(21-211)

08:23

06:10

00:02

Gazafi

(15:11:

13:22

01:24

19:50

04:3A

0011-5

12:56

22:22

12222

01101

3333]

22212

1122;

33213

00111

12222

11001

39223

22221

11221

23223

33333

11010

11111

33333

23332

32123

21222

0.3

3.0

LR

2.0

1.0

2.3

6.0

3.0

3.5

3.1

3.2

5.2

3.5

1.0

3.0

15

A9

21

20

33

20

26

29

20

2C!

76

AUGUST

h?

36

Al

20

—7 134 ——

SA

511

MA

12A

12A

6A

15A

9A

16A

BA

2111

21A

16A

30

90

12B

120

EB

1511

10K

100

100

130

DE

SE

AC

35

AC

SC

AC

AC

1112

11C

1c

5C

36

5C

AC

3c

SC

151 lb

10

2b

251

1b

151 11!

251

151

251

151

2b



STORM SUDDEN COMMENCEMENTS (55c) 1981 (continued)

us/nv -

(Al-51)

111/119 -

(cada)

19/0‘) .

(364'?)

02/10 -

(17-23)

111/10 -

(JD-16)

13/1u-

(lb-A1)

Him -

(22«27)

08/11 -

(16-21)

11/11 -

116-“)

n/11<

(49-51)

16/11 -

(114])

15/11 -

(27-32)

12/12'-
(Jo-he)

29/12 -

(116-57)

11/12 ‘

(Ob-U7)

111/15

19:12

01:37

20:11

14:]L

22:40

05:15

16:18

12138

16:50

10:29

02:29

01:l|l:

oI. : 55

02:06

23213

313;]

zzzgz

333]]

12111

323]]

22232

20111

21222

1333]

11231

1133]

11211

I..7

5.14

1.5

1.7

2.7

3.1

11.1

5.6

3.0

SEPTH!

)6

33

3h

nc‘mm-ZR

15]

17

52

28

11011131111111

I. I.

A9

.11

26

5/1

DFCFHRER

2‘)

32

—135~

1A

35A

5A

16A

10A

1/11

23A

26A

11A

16A

1011

1011

1.5

511

93

611

1511

1011

1511

11!

101!

1311

1111

1311

SE

10 [SI

'JC

11: 151

20

120 251

1C

AC

651

151

Sc (:51 2s1‘e

7C

151

DC 1.5

60

JL'.



Times

53 observaLorxu

ADK SOD coL

New HRH UnA

LHP HON SJG

Zo/nl - |Z:]A

ZE/Dl - 01: I

01/01 — 1

03/02 » D1:)B

08/02 - 01:28

SOLAR - FLARE EFFECTS (sfe) 1981

or uofimencumuan uI solar-fare UIYECLS (sxe) are chouked by the Xuxxuuing

s. idenLlIied by their lAGA Lhreu luLLur coda (list pp 23-11 abnve)

DOB YAK NUR Lov SIT SVD NNS HNK HNG NGK VAL GKT KIV Dou KGD EDV VIC

ODE NXK Hnn VLA AAA AQU TNT xsx EDR cox SPT run PEN Asn KAK HTY TUC

:wn Muo nur uUA nuA PPT urn UNA nan Acs TOO TWA EYR ch HAN

JANUARY

A: HNG) ODE] NKKZ AQUZ EURZ n30:

B: NURZ (svul) ch) VALI GTTZ uDv: ISKU srTl Asuz [HUT 1]

c: suu- [SITl] nus: xiv» (ROD!) [NEHK] Luann) [VLA-I (AAAI) c011 (XAKUJ [HTYU] SJCZ

HPQZ ACSO HAW:

D: LOV run HER TwA

E: [COL] (nun) nou PEN [LNP] (Hun) v: HNK N: uuA

A: mm: AM] Km um mm mm

a: UBA] (onaz) vLA- HTY) cqu MPOI

c: [SITll [VALol [GTTO] (x1v-) xcuo NKKI (AQUll (15x1) (Ennol [srTol Tom

D: YAK HUN HYU GHA HER

a: [COL] ”Aw x: Asu nco Y: TKT Si: PPT

: nRUARY

B' TUE] 5102

c: [son-l 5111 [KCDO] Nsz [VLA-l [ISKUI (SPTI) FRDZ Mono [HUTO] PPT- Acsz THA

D: COL EYR ncq x: [AAA] v: HUA N: v1c

A: LHPJ GNAZ

B: VLA- HUT] cqu EYRZ

c: YAKJ [XIV-l uqu (NKKI) nnn: KAXl MTID MONA T002

D: 1m: rm‘ act: MAL;

E: [SUD] X: [AAA] (HPO)

A: GUAI GNAZ

n: VAR? uuA3 VLA- LNPI HUT] EVRZ

c: nnnz Ksz HTYl nvnz 1002

D: SVD KGD xxx Asu nos PFT Hco :mu

x: AAA nro

4* [36 4*



SOLAR-FLARE EFFECTS (sfe) 1981 (continued)

17/02 < Z (:6 A:

19/02 - “3:30 >

n

‘3‘

20/01 - 051M! A:

20/01 - U

m

A:

a

12/03 - 11:52 A:

TUC] PPT- EVRZ

' SIT]

: [WNGM [OTTO] NEHZ HHM VLA? XAKl IITYl IIONZ HUTD GUM T002 WAD

: COL FRD LNP GNA ACS HAN

. {SOD} v: VIC N: HIM

. [mum Hun

: svnz mm (mm) mmz m2 ASHI sun 1m!) um Imu cm) [WAD]

. YAKl (5m) (KNSI) ("N601 [VALO] [5110] (KIv-) [Envo] [NEHOI uBAu NKXI [Aouo]

(15K)) (PEN-) GUM [M350] EYRD NCO}

: VLA NON l’TT HPU

, so» 100 mu Y: [VIC] TILT

ASHZ LNPJ

. ODEZ MAZ HUT]

YAK) KGDO UDAI NKXX HHB) VLM MK} HTYl

NUR SVD KNS XIV EDV AOU ISK PEN NYE GUA CNA HER TOO EYE HCQ HAN

- (SOD)
_

x: HPO Y; 1x1 N: HNK

YAK- KNSl Um ODEZ ASH: Irma (HBDI) HUT] CNAl

' SVDZ XlV- NKKZ HHBZ VLAZ MA! ISKZ KAKZ llTY] TOO!

: (SITll HNGI GTTD KGDl NW} [NEWM AQUG [TUCl] [SJCH GUM HERl [M151] [WAG]

' ARK NUR LOV NGX DOU EBR EYR NCO HAN

. SOD PEN LNP X: HPO Y: HNK TKT

MARCH

ODE]

WGJ KXV- HRB- AQUZ ISKI ASHI H301 HPUZ

' ABK- SOD- [YAK'H LOV- KN‘Jl NGKZ VALO G111 DOUZ BDVZ (NEHl) [NMEH [VLA-l MAZ EEK]

COIl SP'H m1 PEN- [Kim] (TuCl) sJul lrlu'ml ACSZ wAl

. Don NUR SVD KGD "YB "ER Mu

' NNX HUA N: TKT

NEH] EYRZ

: SIT] HHIIZ KARI “TY! LNI’Z HONZ HUT]

- cum YAK? UBAl VLM Tucz GUM Tom

PP’I’ GNA HCQ

VIC



SOLAR - FLARE EFFECTS (st) 1981 (Continued)

23/01 » 07:00

21/03 - l

2/1/03 - (“:55

MIDI) - 06:2]

221/0) - 05:15

A: YAKl KIV- ASII] LN?)

B: SVDJ KNSI KGDI NKK] HHBZ VLA? MA? KAKZ IIYBJ HUTI HPOI

c: :4ch NW: mm! mm ISKZ mm sm‘u llTYl chu

D: ARK son DOB NUR Dov NGK VAL 611' DOU ODE c0! PEN GUA HEN T00 NCO HAH

Y: HNK TKT

A: As")

B: LOV~ ENG] KIV- IIRB? UDEZ AQUZ ISKZ BER]

C: SOD- [SITH SVDZ KNSI NGKZ VAL! GT“ BDVZ [VLA'Z] MAZ

FRDl (TUCI) SJGZ "“01 [HUTO] ACSl

D: MIX DOB NUH KGD DOU NKK Col SPI mm HER TWA

E: CDL HCQ X: PEN HPD Y: HNK N: TKT “DA

:1: NEW] FRDZ (ma)

5: 5112 (won) (G'm) (unvn) [mun] [vm] 1ch HON: SJGZ ACSZ NH

3: COL VAL DOU Aou EBR cu: sn- PPT

x: (mu) Y: HUA N: vxc

B: r0151 VLM HUT] EYRZ

C: 51'“ NEW! MKI llTYl LNPZ IIDNZ GUM T001

D: COL SVD KEN UEA NKK “YB PT? GNA NCO

x: (THC) MAI: Y: VIC N: TKT

A: LNI")

3: Asia HUT]

c: YAKl svnz c‘no xlv- UDM mmz VLA'IV MAZ KAKz IITY: GUM

D: ABK SOD DOB NUR LUV KNS WNG NGK VAL KGD BDV DDU ODE NKK AQU 15X EBR CUI SPT PEN

“YB GNA EYR HCQ HAN

E: T00 X: HPD N: NNX TKT

A: 1.st mm

:1: mm AMZ KAKZ Em

C: (5171) svm (uNGD) (Gnu) va- [NEwo] um: 15):: :m: cu“

. Am: c0]. YAK NUR ms KG» 011:; m vu: ASH HON mm HPO GNA TOO HCQ

E: MAN N: HNK TXT pc: 501)

A: ASIU mm

3: AM] mm

c: sun- mu (5m! svm arm KIV- KGDD mm mm mnz [SKI ma 1m: GUM MPG]

[ASCO] [WAD] an:

0: Mix ncn NUR MN m HNC NCK uuv mu one vm mu PEN mm cm: IIER T00 Mco

E: HAN Y: TKT N: HNK

—l38~



SOLAR - FLARE EFFECTS (SIC) 1981 (continued)

02/01. - ”:01

all/OI. - 05:02

15/04 - 11:59

26/0!» - 07:17

Oil/05 ' 03:17

05/05 - “HUB

A:

a:

n

A:

a

an

>

n

n

Y:

a

n

=3

‘3‘

A:

n

.<

ODE! AOUZ EBRZ PEN- ASH]

. NURI SVD] HNGJ VAL! GTTZ uv- mm mm HRB- ISKZ c012 syn (HUT!) HPol HIM

. (YAK?) Luv- [SITZI NGKZ [mm UBAl NXKO [mun] (VLM) [KAKll [llTYD] [Tucll 5.161

H501 (GNAl) M251 [T001] WAD

: 30:) DOB DOU FRI] HER

ABK "YD Y: TKT N: HNK

YAKI UM] MB] PEN- KAKJ HTY] LNP] INF} GUAl GNAZ

SVDZ KGDI DDEZ NKKl VLA'I MA] HUT! T002

. LOV- (SIT!) KNSI HNGD K1V< AQUO ISKZ (llONl) EYE]

ABK COL DO!) NIJR NGK GTT DOU EDV PEN "ER HCQ

: son Mm x: ASH HPO Y: MNK (VIC) TKT

WNGJ AOUZ EBHZ

. VALl G'njl KIV- BDVz |Ika< xsxo [HUTH

SOD- NGKI KGDD NEHI VLA- [llTYO] TUCI SJGl H302

DOB KNS DOU VIC NKK ASH HER ACS TWA

- AnK coL NUR LUV 511' SVD ODE [WIN co! FRI) m: [UK] (LNI‘I (um) KW [Too] [Hcm

HAN

HNK N: TKT IIUA bps : SH

6010 PEN- ASH] IANPJ II‘IBZ

. YAKl SVDI KGDI ODEZ NIKKI AM] [5K1 HUT]

(51TH KNSl cm KIV- W131 VLA' AQUI SPTO KAKZ HT‘H GUM H901 GNH

, SOD DOE NUR [DV HNG NCK VAL BDV DOU UBA EBR HER T00

. ABK (cuL) (MCQ) mm Y: TKT R: HNK

w

DOB wv- SVDJ KNSZ VNG] KIV- ODE] AM] COID ASK] HIP] NYE] HBO] HPOJ HER]

: ABK- YAK- NURZ NGK] VALZ GTTZ KGDl BDVJ IIRB- H'KBZ VLA- ADUJ KAKZ HUT] CNAZ

[COLH [SITI] UBAl NXKl EBRZ m1 (TUCll GUM [ACSZI

. SDD mu HAH

HNK TKT

DOBZ HNG] KIV- DOU- NEW! 01722 ISK3 EBRJ C010 "(DZ PEN- ASH] TUCJ HOP] HER] WAZ

: ABK- LOV- SITZ NGK] VALZ GT‘T] KGDl BDVJ VICV HUR- (MAJ) AQUJ 5H1 5.16] H801

SOD- (YAK-) SVDZ KNSl NKKI [W131] [VLA-l [KAXI] [llTYOX HUTD M152

: CDL NUR

HNK TKT IIIJA

7139—



SOLAR - FLARE EFFECTS (Sfc) 1081 (continued)

05/05 A 22:55 I}: NHuZ LNPZ HUT! I‘Tr? EYRZ

c: 5111 N542 unA) VLA- RAKZ llTYl Tucz HDNZ GUAl

D: an VIC FRD SJG Too MCQ

x: YAK N: HUA

A: HHBZ LNl‘J

a: KIV- AAA] KAKZ mm] HUTI

C: YAK' (SITl) SVDZ KNSZ VNGD NCKZ VALD KGDU NXKl VLA- AQUl 15H )ITY3 GUM

D: SOD COL Don NUR Lov Doll nnv mm mm Elm cox SI"? PEN cNA HER Too

E: AnK (HAN) x: 01'1" ASH MPG N: HNK TNT

25/an - 00:55 A: [mm]

a: (ASIIZ) um mm

c: mo (m-> um mm mm VLA- [stu] KANZ Im'l GUM [HPOI]

n: COL SIT svn XNS xcn v1c NXK AM 'ruc non :m: m' GNA 100 an HCQ

Y: TKT

29/05 - 00:30 A: 511':

B: (Asnz) LNPZ HUT]

c: mm mu mm: VLA- xsz ”m XIDNl cum

n: max coL YAK SVD ms vxc um NKK TUC H’YB m“: cm 100 EYN HCQ

E: SOD NAN N: TXT

19/07 - 0/: 3 A: LNPJ

B: SVDZ HNGI KIV- chl :‘L‘ml VLA- PEN- KAN] Imu Hu‘n

c: Sun» YA):- UJV< XNSI NGKZ G'n‘l BDVU ODEl NKKl MM 151:2 IITYJ GUM (HPol) GNAI

D: ADK COL Don NUR SIT ASH HON Too EYE HCQ

x: [A05] (HAN) Y: MN}; TKT

10/n7 - as A: PEN- LNP] min]

a: 5an KCDI mm 0052 mm) 15m mm HUTl GUAZ ENAZ

c: 5017- ($11!) G'm xlv- kal mu: HTYl Ml‘02

n: max coL DOD NUR wv KNS um NGK VAL an MA aux cox sm‘ HER Hco

X: ASH HES] Y: YAX HNK TKT

27/07 — 17:2I: A: 1ch 5.15] H302

n: WNGZ xiv» vm- NI-‘MZ onnz AQUI Frun m7

c: sm xusl uuxz VALu m'n (xcnn) mm lumxn] [mun] [VLA»| ISNI (IITYDI

HONZ [NLI‘H] ACSZ WM

— 1407



SOLAR-FLARE EFFECTS (510) 1081 (continued)

11/05 - mum

lZ/OR - mull:

HIGH < 01:“)

[5/08 - 09

Z7lus - 03:55

27/08 - ns 3

A:

a

: son NUR Luv (:01 SP? PEN

: MIX COL DOB [ASH] [LNP] [MPO] [mu] x: EDR Y: MN): IIUA

AUGUST

LNI'J GUAJ

- mm mm mm KAXJ mm

- svm (uncol [Gnu] (K1V») NEul mm (st1) “TM noNz EYRl

. Aux son cox. YAK SIT KNS NKK VLA TUE GNA T00 HCQ

: ASH MYB (HAW) Y: VIC N: TKT sl: FPT

: YAR» AMZ ASH] L‘H‘]

: SVDZ HNGI Rum mm Mm] VLA- Aou| XAX] 11TH m'uz Hun nroz

: chz 7 VALO KIV- BDVZ NXKJ stl £an ”31- [TUCl] GUM IIERl

: Aux Don Lov KNS mu ODE (201 SW CNA T00

: SOD NUR HAW X: GTT HNK Y: TKT

LNPZ

: YAK'I (c‘rru) xcm HEW UEM mm VLA- MAD ukz Iml (TUCI) IlDHl HUTO GNA- T001

NUR SIT SVD KNS ODE NKK GUA

SUD COL KIV ASE "Y“ EYR HCG (HAW) N: PINK TKT VIC

: Dom ASH]

: YAK- SVDZ uNGl xlv— Kcm MAI AQVl ISKZ PENZ HPDZ

: NURZ LOV- KNSl NCK- VALU GT“ BDVl UBAI NKKI HHl C010 SPTD KARI HTYD LNPZ HUTl

GNAl ”(352) [THAN [EYRI] HAHl

' SOD VLA EEK GUA HER

DOD HY]! X: AER Y: MNK TKT

' YAK- HEB] KAKJ

. HTYZ LNI‘Z

: SDD- com 5sz XGDO UEM VLA- MAO [SPTOI [Tuck] Hu'ro E‘ml

. AnK DOB NUR wv svn KNS XIV ODE 15K ASH Ims GUA I’m UNA Too HCQ

- MAW x: HNK HON N: Tx'r

. ASH] LNPJ IIYB]

' D033 YAK- SVD3 HNGZ KGDl NKKl H'MBZ VLA- AM] KAK] HPOZ GNAZ

. (51“) GT“ [NEWH UBAZ AQUI ISKZ HTYZ HUTO GUM

. AEK son NUR LOV KNS NCK VAL KIV Dou ODE EBR SPT HER Tue EYE HCQ

: PEN HAW X: BUD HNK (MON) Y: TKT

#141—



SOLAR-FLARE EFFECTS (st) 1081 (cominued)

211/118 - 01-I1S A: KEDZ 011152 Hm!) LNPJ CUAJ

B: YAK- MAI UK] 1m!) HUTZ

cx (NGKI) VALO (5-111) (NI-.141) 11sz v1.11- SJG1

11: so!) KNS PPI' 2111 mu

2: ABK coL (DOB) Nun (Lov) SIT svD (H115) KIV UBA (AQU) 15K (ERR) (PEN) A511 11*!“ (mm)

GNA T00 HCQ X: HON Y: TKT N: MNK

JDIDE ~ 10:29 A: DOM WNGZ KW» UBM ODE] AAAZ AQUZ EBRU ASH] [E‘IRGI

11: ABK'I mu NURZ LOV7 SVDZ cm KGDZ 111m NKK1 (1111111) (VLA-) 151(1) 1711131 (1011(1) 1111111

(HUTl) HPOI (GNH) 1112112 MHZ

c: 500- NGK2 VALO syn (Ix'm) [TUCH 5.11:1 M101 M251 [10011 [11.111]

11: KNS DOU PEN 1:: (COL) co! [111:0] 1r: HNK 1x1 (MUA)

m

06/09 - 00:01 E: (ABK') HHBZ HUTZ GUAZ

c: mm 5111 (won IVALO] [G'n'o] [K1v~l (K6110) NEH (MAO) (ASHZ) “(2 1m: TUCl

110N1 5.101 111ml]

11: PFI' 6111 100 11130

E1 SOD col.- [DoM [14111:] [ch} (111113) (111111)

X: UM LNP EYR N: VIC

07/09 - 110110 a: 1.1112 EYRI

C: YAK‘ (6110] (KGDG) NEW. 19182 VLA' [ASHlI KAKZ “TY! TUCZ HUTO

D: UM “ON (’17! GNA T00 HCO

E: (SOD) X: 511' (MPG) Y: VIC

07/09 - 00:51: A: 511‘)

13: mp UBAZ mm Ler

0: (111110) com [Lev-1 (svnz) (1111501 [NGKZ'I] [VALD] [Gnol KGDD 11sz 1111111 [Aouo]

USKO] (1711111) (115111) uxz 11m TUCZ HONZ [5.151) 1mm 111.171 GUAl 1-m-

n: VLA GNA T00 111m HCO

E: (SOD) X: [HPO] Y: VIC (TKT)

“7/09 - 05:” A: MA] PENZ ASH] LNP]

a: YAK- KGDZ UBAI 1111132 VLA- 11sz 1111112 HUTI GUAZ

C: SVDZ KNSl HNGO NGKU (VALO) OTTO KIV- [NW1] NXKZ AQUO ISKI HTYJ (SJCX) GNAI T002

D: ABK D01! NUR 10V BDV DDL’ IIER EYR HCQ

E: son HA" )1: Hm Y: TKT N: HNX

07/119 - 21:13 A: LNPZ

B: TUCZ

c: VAX? 5le [arm] [)(lV-l Nfiuz 1111M 1SPT11 [Asllll XAKZ [ml 11an SJnl mm GUAI 1'11“]

_142—



SOLAR - FLARE EFFECTS (SIC) 1981 (continued)

D: COL VLA 171111 GNA T00 WA 11111 HCQ

E: (ABXI [SOD] [311111] 1’: VIC HUA

09(0’)
- ll:/-8 A: ODEZ

B: NURI HNG] KIV- KGB]. [5K2 SJCZ [HUTl]

C: ABK- wv- [SITl] KNSI NGKZ VALO 01'1'1 BDVZ [NW1] UBAl (VLA-) AQUl MAD ASNZ [llTYD]

(TUCll HPOZ

D: DOB SVD DOU NKK EDR C0! 5" PRO HER ACS TWA MAN

2: SOD COL (LN?) NYE (1160] Y: HNK [VIC] N: TNT HUI:

10/09 - 00:39 A: 00113 SVD] 10151 111103 NCK] KIV- 001:3 Mn mu] PEN] 1511) um

11: YAK'I 1.0v- VAL1 x002 auvz NKKI (10-1110) 1510 0011 (1011(0) 11011 11002

0: AEK- 501)- [00L1] 0112 VLA- 011112 (117111) (ch2) 110111 (M251)

1:: NUR DOU UBA 5?: 01:11 111111

Ex IIYBl (T00) \‘z HNK N: TKT

11/09 - 03:10 A: 1.111)] 11011

11: um x001 11110:: UK] 21111

c: (500-) (NUR2) 5111 51101 [111001 [0110) (NEWl)UBAl we (15m) lSPTl] 1m: [T001]

[SJGI] (HPOI) GNAI

D: KNS XIV NKK VLA llON m T00 W10

17.: (ABK) COL “YB HAN X: ASH GUA N: TKT

IIIOO - H130 A: [HHBM 11302

0: 111102 sv1>z 1(st 10:03 KIV- 1:001 111m 0002 MM A001 15x2 1-1102 [nun]

c: 50:» LOW NGKZ 0111 (VLA~) 1111110 mum] [111101 (um) 111101 11001 (GNM)

0: A01: 000 VAL Dou 0011 N10: 001 51*! 17110 5.10 1101: ACS WA 11111:

E: {COLI [NCO] X: ASH Y: HNK TKT N: NUA

13/09 - 00:07 A: LN?) m2

B: [NURI] H7133 VLA- KAKI Iln] TUCJ PPTT

C: 5111 [HNGDI (5110] NEVZ (MAI) (ISM) NONZ HUTl GUAZ CNAO T001

D: COL HCO

1!: [SUD] X: YAK UBA N: VIC

20/09 - 09:12 A: 001221 PEN] 1510

11: svuz 11ch xxv- x002 130v: M111 1001 15x2 HUTI

0: ma NU‘RZ 1(st NGKJ VALO 01'1'1 Dom [110111] Mon (101110) vu- EBRO (1011(1) (1111(1)

[TUCl] (5.101) (00111) 11901 011111 1111111 [mu]

0: 500 0011 1,0v UBA cm 501‘

E: ABK LNP 1m: NAV Y: HNK TKT

—1437



SOLAR - FLARE EFFECTS (510) 1981 (continued)

26/09 - 1

06/10 - "0:57

l2/IO - 06:1)

lS/ln - 0h:43

07/11 ~ 01:54

A: NUR] “'51 we: KIV- mm mm [um] ODE] NKKl AQUD EBRD

B: [YAKH 5an chz cm 15x0 Mnol [HUTH mam

c: VALO [VLA-l syn 5ch

0: Don ACS TWA

E: ABK son (coL) Don LOV (SIT) [mm] (AM) cox [UK] [IITY) HUA IONA) [Too] [Hco] MAN

X: PEN ASH HPO Y: HNK VIC N : TKT b: (NYE)

oc-rumiw

A: ASII] mm:

a: (mo) svnz KIV- mm mm ODEl (mm) MAZ 1mm 15312 (UK!)

c: stz chz VALD am now EEHU (Irma) (SJGl) Imn m‘oz EN“ “EM (100)) WM

:2: ARK son DOB NUR ch DOU NKK cox sn- PEN ACS mm

x: [HON] Y: M‘NK 1x1" pg: LOV

A: YAK- ODEZ ASH] LNP: arm

a: svm Klv» mm vu- AOU1 15x2 ma mm

c: KNSX HNGD Gm [MENU] NKKl um (SJGll GUM

a: son NUR Luv Dou nnv um EBR GNA HER

E: AEK [COL] (Don) NGK KGD AM (cox) PEN mm 100 HCQ mm

x: [vxcl HPO Y: HNK TKT

A: xcm mm

a: YAK? (LoV-) ASMZ HUT)

5: (sum) [VALO] (0110) [NEW] ODEZ mm VLA- xsxu KAKZ TUCl (NONI) [Sm] HP02

D: KNS NKK GUA cm IIER

E: (Aux) (coL) (DOB) [SIT] svn KIV UIM MA [FRM Il’l'Y Ima T00 m m mm

x: (BDV) [VIC] N: HNK TKT pc: (m)

NOVFMBER

A: um

13: [wool lhu0] K0131 um mm VLA- ASIIZ mu m: Hun m1

0: YAK- [sun svm [VALol (nv-) (xsxo) (rum) Imz GUM 7002

D: HON HPO GNA HER

E: [ABK] (COL) [DOD] [NGK] AAA HCQ MAW X: NKK Y: TKT pa: (SOD)

M511.“

none

_]44,



DOUBTFUL SOLAR - FLARE E ECTS (sfe) 1981

lh/fll 1] l5

18/0] - 07:10

[KIM - 11:01:

15/01 - 07:46

27/01 — 05:“

min: ~ Dfl:IZ

>

a:

S“

>

a

n

JANUARY

' D081 NUR3 (NNSU "N62 KIV- ODEZ (NKNI) [HHBO] (MAZ) [KARO] (NYM) "Ml

: (SVDZ) NGK] VALl 0TH (KGDX) BDVl VLA'I A0111 15“ Elm]. can PENZ

Luv— [NI-nu] sl'n (ASIH) [Im’nl (Tuc) SJG: mm) mm HER:

: FRD WA

: [COL] [SIT] DOU (HCO) HAW X: ACS Y: HXK (TNT) N: IIUA

(we) UDEZ

. NNGZ KIV- BDVz MRI!» NAKl MAM

(ABK-) LOV- svm NGK] G111 mm) mm VLM ISKO PEN- lino HUTO GNM IIERl (M251)

(WM)

: NUR KNS AM AQU EBR sYr ASH LNI’ Ims GUA Too EYR Hco

: DCU HPO Y: HNK N: TNT

YAK/ ODE: ASNJ H301

‘ ABK- wv- SVDJ KNSZ HNCZ KIV- (UBAZ) [HERD] MAI AQUl (MKO) [HUTl] HPOl ACSZ

WAZ

' SUD- DOM NUR7 NGKI VALD GT“ DOU7 KCDD flDVZ [NEW] NNIU VLA'I ISKZ EBRO SP’H PEN-

[NTYD] IIYBZ [GUM] HER}

. co! SJG GNA HAW

: HNK TKT NUA

‘ AMI! HEOZ GUAZ (INA?

' UM] AOUX EERl LNPD

: SVDZ KNS) GTH KGDI EDVO NKK) (HHED) VLA'I ISKZ SW1 PEN» KARO IITYl NYE] TOOK

NUR Lov HNG NGK Klv DOU DDE Col HER EYR MCQ MAN

' ASH HUT Y: NNK N: TKT

HUT)

: [Sm] UBAZ HHBZ VLM 1(sz HT!) 1.er m’m GUAZ

YAK SVD KNS Klv KGD ODE AM 15K I'FN UNA HER T00 EYR NCO HAu

: HPO N: HNK TKT

. HUT:

(5x12) (Kano)

. [XXV-l UBAl VI.“ MAD KAN) IlTYl EYE!

. H'Hll NON “YB GUA PPT GNA Too

: HAW x: HCQ Y: (VIC)

_1457



DOUBTFUL SOLAR-FLARE EFFECTS ($19) 1981 (continued)

M

12/02 - 04:33 A: LNPJ

11: mm mm

c: KNSl [VALfl] (arm) (KIVv) DGDU NKKZ mun VLM MM Asul KAN lmo GUM HPOl mm

D: YAK svn 1m: GNA nan TOO ncq mu

E: (SOD) N: TKT

NIH} - ("1:06 A: LNPJ

B: [ASIIZ] HUTl

C: 5110 [SVDl] [HNGfll [VALU] (GTIDI (XIV-l (KGB!) NW} [ODEl] VLA7 [ISKO] HTYO TUCl

[SJCl] GUM [M250] (WAD)

Dx COL HON m GNA T00 EYR

E: [son] "NB (AM) (Elm) [PEN] KAK (ma) X: YAK um HCQ mu N: we

w

2010] - 11:05 A: mm

B: (mu) HNG} cm onaz AQUI mm

c: son- [5111] svuz va~ xcna NKKZ [mm] (VLA?) 15m EBRO sno mm [mm] [llTYD]

(Mum) MAN:

D: ABK Don NUR LUV ch VAL auv DOU AAA co: m m: SJG IIYD HPO :sz Acs TWA

Y: KNK N: TKT IluA

23/03 - 03:14; a: YAK/ mm

c: svnz KGDD mm AM) Asm 1(sz IrrVJ Hm mm

17: Max sun DOB NUR LOV ms uNG NGIL VAL 011 UV auv mu UBA um! NKK VLA mu ISK EBR

C01 sPr PEN GUA Hm HER TOO ncu Mm

X: 12!? Y: TKT N: HNK

oh/m. - 07:57 n: Lsz mm mm

c: ABK- LOV- (5m) svnz HNGl NGKZ VALo cm KIV- KGDD an0 [NEW] UBAl VLA7 AQUI

1us HERO )m‘o [TUCl] [SJGl]

1303 Y»: NUR KNS ODE NKK AM COX SPT PEN GUA HPO GNA HER Too HAV

E: SDD HMB KAK X: ASH Y: NNX TKT
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DOUBTFUL SOLAR— FLARE EFFECTS (518) 1981 (continued)

I7/rM - {DMD A:

B.

c

ll/Db . os

05/06 - 12209 A:

10/06 - n6:21 3:

11/06 - 0mm A.

n

m

x

MAZ [Hnol]

svnz cho KGDZ (NKKZ) (AOUD) ASHZ mm: (mm)

500- (G110) KIV- (BDVO) HHBZ VLA- 15x0 (Elmo) RAKZ llTYZ [Assn] [Tum]

: COL YAX 1.0V SIT KNS UM ODE IION GUA PPT GNA EYR HCQ

: Aux LHP Too HM X: HUT Y: TKT N: HNK

- YAK? KCDJ mm ASH]

: VALO KAKI HUTZ

' SOD‘ ODEZ NKKI VLA- [SJGH GUM

' KNS DOU C01 511‘ "BR

ARK COL DOB NUR LUV (SIT) SVD "NC NGK G’l'l' KIV [NEH] UEA AM AQU TKT [SK EBR [PRD]

PEN 1m [TUCI LNP (HON) 1m: HPO 6er [M351 Too (EYR) (Mco) mu

. BDV Y: MNK

JlINF.

DOBZ WNGZ KXV- AMI ASH] H301

YAK- NURZ SVDZ KGDZ BDKI ODE] NKKZ [HMEDI (VLA-) AQUl IKAKI] IIYBZ [HU’H] [GUM]

IIERX (HAHZ)

' ABKY 505- MW? (SITI) NGXZ VALU GT“ NEH! UDAZ HERO SPTD [llTYO] SJGl HPOI [GNM]

ACSl [T0001 WM

- COL mu VIC col FRD

: (LN?) [HCQI X: XNS (TUC) Y: HNK TKT HUA

KlV- LNPJ NYE]

: YAK- (SIT!) SVDl XGDD MHZ VLA- ISM RAKE IITYZ HUT!

. ABK COL DOB NUR LOV KNS HNG NGK VAL 611' DOU BDV UM ODE NKK AM AQU EBR C01 SPT

PEN ASH GUA HPU GNA HER T00

. SDD N: HNK TKT

mm [HERD] (ASIIJ) Mun

- (HNGD) (VALD) (KIV-) KGDZ (unvo) (0021) (NXKZ) VLA» [stul KAKZ HTY] TUCZ [H301]

GUM

‘ SI’H (KNsl) (Gnu) Nam UnM nun: (ch1) [HPOII

: son svo FED PM

- ABK cm. (LOV) (NGK) [AQU] [Pam m'a T00 MCQ Hm

. YAK AM LNP CNA [Acs] EYR Y: TKT N: VIC
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DOUBTFUL SOLAR-FLARE EFFECTS (sfe) 1981 (cohtinued)

Zhlnn - "(um

25/06 - 21:59

27/06 - [2:55

zn/nn - 03:59

20/06 - 0mm

02/07 - mm

A:

B:

c:

A:

=1

A.

X:

LNP]

KGDO MHEZ 1(sz

SOD' SVDZ KIV- VLA- 1m: HUTU HFOZ

- ARK col. Don VAX NUR 1.0V KNS HNG ch VM. GIT [mu an um ODE NKX MA A011 [5}: PM

(:01 SM I‘EN ASll 1m! SIM GNA HER Too

- HNK N: TKT

IMHO”

, [KGDll

. ma 5le (HNCD) (VALD) (5110) NEW VLA- [st01 IITYl TUCZ 5101 Hum Prr- Tom

: ABK COL NIC UM nu) LNI‘ HON cut: EYR

: son (svn) 0(1va [PEN] KAx [IIYB] NCO [HAH] Y: [1'le N : mm

ASH] H1101

: VAR? HNGl KIV~ EDVZ [mm] con SJGZ [HUTI] nmz

: NURZ SlTl SVDl LOV' VALO GTTO NEH (UBM) (\‘LA-) AOU) ISKZ EBRI SI‘TD FRDZ [KAN]

HITYOI TUCl HER!

: ABK SOD COL DOB KNS NGK DOU ODE NKK AM Acs ‘NA

: PEN NYE (HAW) x: KGD Y: HNK VIC TxT 1an N: HUA

: LNP] [H301]

- KIV- vm- Aoul Asnz KAKZ

- YAK- NUHZ 51‘“ ssz NGXZ (Wm!) 51'“ Wu 7 xcnu BDVO (NENU) UMI mm: 151:1 PEN-

IITYJ HONZ ln’flZ HUT! GUM (HPOI) EYRl

: Aux coL DOB LDV XNS WNG VIC ODE NKK MA GNA Too NCO

: SOD (MAW) Y: HNK N: TKT

- L.\'I'l HUT]

: YAK- Sl'l'7 SVDZ HHGD CT“ KGDD UNI HHBZ VLA- KAXZ HTYZ GUAl

- ABK COL Don NUR LOV KNS HCK KIV nuv DOU ODE NKK MA AQU 15x PEN ASH "YB GNA Too

EYR HcQ

: SOD (HAN) N: HNK TKT

NURJ HHS) KIV- HERD [T000]

: svm cm KGDI Asuz [IITYD] [MUTI]

: 5011- (mm KNSl VAL! NEHI (UBM) [VLA~] 15H TOLl Tucl [noun SJGZ GUM HPOZ

- DOB DOU nnv VIC ODE NKK MA "an ACS TWA

: AnK COL 1.0V SIT Nail [mml AOU col PHD PEN [XAK] ILNP] NYE [NCO] (MAN)

HNK [UNA] N: TKT IIUA
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DOUBTFUL SOLAR-FLARE EFFECTS (510) 1981 (continued)

15/07 ~ 0 SS

15/07 - mull

Zl/n7 — mum]

12/07

25/07 - 13:51

Z7/n7 - 05:30

II:

a

ll:

' SOD X: [M35] N:

: K601 W133 VLA- KAK]

' YAKZ NURl SVDZ HNGU G’n‘l KW- AAAZ ISKD ASHZ "TU [SJGH HUTfl GUM

: ANN Sm) cuL DOB Luv 511' NS NGK EDV ODE NKK AQU PEN HON GNA EYE HCQ

: mm Too (MAN) X: uuA (ACSI N: HNK TKT

. YAK~ HNGZ KGm EDVl MMBZ AOUI I‘EN-

: SOD- SVDZ NCKI VALO GTFZ XIV- (NEW!) VLA- ISKI SI’TO ASIII KAKZ HTYl LNPZ [SJGU

. NUR "YB HAW X: (ACSI Y: TKT N: HNK

- ODE] mo con

: (Mk) NNsl chz vAm KIV- nuvz Asuz chz mum [HUTDI HPUZ

. NEWl [VLA-l,

: 50D NUR N10: 5??

T (.11 N: HNK TKT Y: HNK VIC

: KNSI VALD [NEW] VLA- ASNZ SPTO [SJCH GUM Nrol

mm MK) LNPZ

: svnz OTTO va- KGDU UBA) VLA— n‘rr] HYBZ Nun GUM

. AaK COL DOD MK NUR Lov SIT NNS uNG NCN VAL DOU NDV VIC ODE NXN MA AQU ISK PEN

ASH GNA Too EYE HCQ

NYE]

: YAK- uNu) KlV- NGDI VLA- MM HUT!

: (SITl) SVDZ NCKZ VALu 61'“ now UBM mm mm EBRZ ASNZ um um: [Tucl] HI’Ol

GNM HER]. [EYRH

: Am: DOD NUR Lov XNS DOU ODE NNN 15}: cal 51'1‘ PEN LNF CUA HAN

: 50D x: [Acsl N: HNK TKT

' D0132 YAK- HNG) [TUCZ] NUTZ EYRZ

' “JR Coll NURZ LOV- SITZ SVDZ (VALI) G110 KIV- DOU' KGDI ODEZ MMBZ MAJ AQUD ISKZ

(HERB) [FRDZI KAKZ IlTYZ LNl‘Z HONZ [SJCI] ll‘lfll [M1301] GUAZ NPOl GNAZ 1002

KNsx NGKZ BDVl (NEH!) UBAI NKKl HC01

: PEN ASK

- son (HAN) X: [AC5] Y: MNK TNT [IIUA] ssc: (SH) :1: (PPT)

LNPI

HUT] (T000)

ANN Don LDV NNS UNA ODE NKK AM EM col CUA Nro GNA IIER

MIN CDL mu wv sl'r svu NON MT NC» [HUM [HHHI AM Auu TNT [SK Hm rm! [KAXI

[IlTY] Tuc [Ler [HON] (m'n) NUA HER Acs (Tool TNA [NCO] (MAN)

WHO SVDX KGDl DDEZ Hm}! AMZ NARI LNI‘Z HUTZ
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DOUBTFUL SOLAH- FLARE EFFECTS (sfe) 1981 (continued)

mum: 20 25

10/03 - 09:25

\I/m: - 07:“

ulna - IMOS

03/09 - 77:56

UNn') - 1mm

5:

n

z:

NUR nDV um: NKK AQU Elm col PEN [Inn

- Aux son COL DOE LOV (SIT) HNG NGK XIV [ar] ASH IH'Y ln'rs GNA Too (EYE) (HCQ) mw

: GIT N: HNK TKT

AUGUST

. Tuc]

. SITl [XIV-l [KGDO] NEHI VLA- FRDZ SJGI (HUTD)

' COL YAK MM“ KAK “TY HON GUA PYK' AC5 TWA EYR

HUA

: YMU KGD] ODE] HM!!!) EBRl ASH] KAKO HUTZ

SVDZ KNSZ NGKZ KIV- BDVl NKKl H803 (CUAZ) MPG! (ACSI)

- VALD cm VLA- sPTZ (SJGI) [Tum]

. cox

- ABK son (COL) Don NUR Lov (SIT) WNG [NEW] UM AQU XSK (FED) PEN IITY lTuC] LNI’

[HON] mm UNA “ER [100] [EYRl HCQ HAM Y: HNK AM TKT IIUA

KGDD

WW 5le mice chz c'm KIV- mm MAI [5K1 sno sz Imz HUTl HPOl (ACSH

- Aux 50D Don NUR LDV KNS VAL Dou unv UBA ODE NKK VLA AQU EEK CUI PEN ASH GUA GNA

HER HAN

: ll‘lD Y: TKT N: HNK

: mm

: YAK? KNSl HNG] VALD KIV- KGDl BDVI DDEZ [HUM] ISKl [KARO] [HlJTlI

NURZ NGK? GTTl NEH) lVLA-I Emm sr'm TUCl mom] chz [GUAlI Acsl [T001]

50D Dcu NKK ASH MPO HER TWA

: AER COL Don mv SlT SVD (MA) Aou co! FRD PEN [llTY] [LNI'] (m) Hco (mu)

' HNK TKT N: VXC HUA

SEPTPMHER

: “x-

- (KGDI) mm VLA- KAKZ IITYJ MED]

‘ (MAO) Tucx noNz MUTo m»

' COL SIT NEW UBA FRD LNI’ GUA GNA TOO EYR NCO

[NGK] MAW N: v1: uuA

HIXDZ

' SVDZ XNSI HNGI DOU- MAZ

GTTl KIV- xcuo NKKI (Mum) (VLA-) AOUl xsxu cow SPTI (UK!) (IITVO) (mm) mm
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DOUBTFUL SOLAR- FLARE EFF -CTS (sfe) 1981 (continued)

n

ulna - mm A:

:1

12/10 - Viz/:2 A:

3.

c

D:

E.

01/11 - 04:“ B:

02/11- n 145 A:

0.1/11 - (man a:

: Mix DOB YAK NUR Luv NGK VAL nDV UM ODE Elm PEN ASH 5.16 Km: HER Acs HAN

' 50D Y: HNK [VIC] TKT

- HNGZ ODEZ [MAI] PEN] H1103

: ABK? mv: ms NGK] VALD cm xxv- Dou~ (mm mm [mm] AQUZ ISKI Emu can

[KAKO] AC5] THM

. SITl (st) NEHZ [UMl] (NKXI) [VLA-I sl’Tz (Asuz) [IITYD] TUcz SJGZ [HUTO] mm

' 50]) DOB NUR FRD HER

: NNK (TKT) IIUA N: VIC 11: [IIYB]

NEH] FRD] TUCJ I‘I’T- EYRZ

' (NURZ) SITZ [KGDI] [ODEI] HHBZ [AMZ] [A5112] KARI IIDNI SJGZ

‘ 001.2 [SVD1] [KNSl] [HNGD] [VALD] [OTTO] [XIV-I [NKKl] [AQUU] [ISKD] [EERU] 11TH

LNI‘Z (HUT!) GUAZ [111‘02] ACSl TWA]

. VLA TOO Met) 13: (AM) Ya [TKT] llUA N: VIC

OCTOBER

HBO!

. sr/rz

: SOD- UNGZ G112 [VLA-l AQU] E11112 SJGl [M1110] HP02 112R]

MK Doll NUR LUV VAL XIV DoU BDV NEW ODE 15K cor Hm PEN TUC AC3 THA mu

- NGK X: VIC Y: IIUA N: HNK

W

LNPZ NUT]

(5017-) YAK? SVDl GITO KGDO NEW] HHBZ AMZ ASIIZ UKZ 111'“ [5.101] GUM

. KNS UBA NKK VLA 1W1! HPO GNA HER TOO EYR NCO

‘ HAN X: [VIC] N: TKT

[M302]

: (KGDX) LNPZ HUT)

YAK'I 1113/11 HHBZ [A0110] KAKI 11TH (TUC1) GUAZ [111’02]

' VLA AM “ON 11‘!“ “’1' GNA TOO EYR NCO HAW

. [SOD] x; VIC

(YAK-) SVDZ WNG] KIV- KGD] EDVO ODEZ (H1113!) AMZ ISKO (KARI) HUT]

: GTT] (VLA‘) AQUU END 51"“ A5112 (I1TYD) (CUM)

: MIX non NUN Lav 1015 Wu. Ix)” mm NKK Cm LNI‘ m'o GNA 111111 M25 TuA

: SOD NGK PEN “YB "A” Y: HNK TKT [VIC]

—151—



DOUBTFUL SOLAR - FLARE EFFECTS ($18) 1981 (continued)

wk:

m

10/11- osms a.

U

{-1

01/12 - 01:02 a:

01/12 - 03:39 a:

AMZ ASH]

. xam (mml) (KARL) LNPZ

: svnz xusz OTTO XIV- 00m (VLA-) AQUl lSKl (um) mm .‘lFOl

- Aux sun DOB NUR LOV HNG V.\L DOU nDV UnA EM (101 sm‘ PEN In'B (INA HER Too

COL NGK Mco MM! x: NKK Y: HNK TKT

LNPZ

: SOD- YAK- (0TH) KGDD UIIAO HHBZ VLA- KAKZ IlTYl [SJGI] HUTI CUM HPOZ

SVD KNS XIV ODE mu: 15K PEN ASH GNA HER 1'00 EYR Hco

E (NGK) Ima mu x: AAA N: NNK 1x1"

LNPZ

: UEAl mmZ (MM) KAKZ um Hem HUTI “’17 GM“ 1002

: YAK- VLA GUA EYR M50 MALI

KIV- ODEZ AQUl PENZ ASIIZ HPOZ (EYRI)

: [51TH svuz HNCZ NGKl VALD G'n'l EDVI {HEM} UBAO (mun) AMI ISM (KAN) (HTYO)

LNH [SJCl] HUTl llERl r1601

: NUR Lov KNS DOU KGD NKK Elm SI’T NYE GNA

- cox Too HAW Y: HNK N: TKT
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