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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

GG-41B

EQ. DST VALUES ON MAGNETIC TAPE

This data set has been restored. There was originally one
9-track, 6250 BPI tape written in EBCDIC. There is one restored tape
written in ASCII. The DR tape is a 3480 cartridge and the DS tape is
9-track, 6250 BPI. The original tape was created on an IBM 3081
computer and the restored tape was created on an IBM 9021 computer.

The DR and DS numbers along with the corresponding D number are aé‘follows:

DRO0O4622 DS004622 D000275 1 01/01/57 - 12/31/83


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPMS-00841

REQ. AGENT RAND. NO. ACQ. SCIENTIST
DLB RC 3518 KWC
BER

GG -~ 41B
EQUATORIAL DST HOURLY VALUES
THIS DATA SET CONSISTS OF ONE MAGNETIC TAPE. IT IS 9 TRACK, 6250 BPI,
WRITTEN IN EBCDIC ON AN IBM 3081 COMPUTER. THE TAPE NUMBERS AND TIME
SPAN FOLLOW:

Dyt c# fof FILES TIME SPAN

D-00275 C-00096 1 01/01/57 - 12/31/83




POSITION

1-3

4 -5

6 -7

8

9 - 10
11 - 20
21 - 24
25 - 116
117 - 120

FORMAT OF EQUATORIAL DST HOURLY VALUES

LETTERS = DST
YEAR
GMT
MONTH
ASTERICH *
DAY GMT
BLANK
1st HOURLY VALUE
23 HOURLY VALUES AT 4 CHARACTERS PER VALUE

BLANK

25"

The tape is 556, é%ﬁf EVEN parity, 7 track and has 1 file.

It was created on the IBM 7094 computer.
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PROVISIONAL HOURLY VALUES OF EQUATORIAL Dst
FOR 1861, 1962 AND 1963

by
Masahisa Sugiura and Shirley Hendricks
Goddard Space Flight Center

INTRGDUCTICN

For the International Geophysical Year, July 1957 to December 1958, hourly values of equa-
torial Dst were computed using hourly values of the horizontal component, H, obtained at eight
magnetic observatories.* These hourly Dst values have provided a measure of magnetic activity
as a function of universal time, and have been useful for studies of cosmic rays, solar plasma,
particles in the radiation belt, and other geophysical disturbance phenomena.,

The present report gives Dst data for the years 1961 to 1963. The method of deduction is
similar to that used for the IGY, but several improvements have been made as is explained below.
7, For the method of analysis the reader is referred to the previous publication.* Only brief ex-

planatory notes are given in the present report.

RENMOVAL OF THE QUIET DAILY RAGKETIC VARIATIOR Sg

In the determination of Dst for the IGY, Sq was removed by the following method. For each
observatory the mean daily variation for the five international quiet days was formed for each
month. The non-cyclic change was removed from the mean Sq so determined by assuming that the
former is linear in time. The residual Sq is the average over the observatories of the mean Sq
carrected for the non-cyclic change, and hence it is a function of universal time (UT) and does not
depend on local time. The residual Sq for the 18 months of the IGY was expressed in a double
Fourier series with a month number M (= 1 to 18) and a UT hour number (= 1 to 24) as two varia-
bles. A synthetic residual Sq was then calculated with this Fourier series for each day, and was
subtracted from the hourly values averaged over the observatories.

In deriving Dst for 1961 to 1963 an improvement was made in the method of removal of Sq. Sg
was first formed separately for each observatory and for each month from the five "local' days that
have a maximum overlap with the five 'international’ quiet days. The non-cyclic change was

*Sugiura, M., “"Hourly values of equatorial Dst for the International Geophysical Year,” in Annals of the International Geophysical Y ear,
Vol. 35, pp. 9-45, Oxford: Pergamon Press, 1964.
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i removed from Sq by assuming that it was linear from midnight to midnight on the 'local’ quiet days
selected. The series of observatory-Sq determined for each year by this method was expanded in
a double Fourier series with the month number and local time as variables. Using this Fourier series,
hourly values of a synthetic Sq variation were computed and were subtracted from the original
hourly values. This procedure was followed for each observatory, and the resultant series of
hourly values was averaged over the chservatories.

For 1961 the observatories used are Hermanus, Alibag, Kakioka, Apia, Honolulu, San Juan,
Pilar, and M'Bour. These eight observatories are the same as those used for the IGY. For 1962
and 1963, data were less complete than for the earlier years, and only three observatories, Hermanus,
San Juan, and Honolulu were used; these three observatories being approximately equally spaced in
longitude,

THE REFERENCE LEVEL

For the IGY the reference level, or the zero level, for Dst was defined by the average of hourly
Dst values over the quiet periods in which two or more successive days had the gp index not ex-
ceeding 7. For 1961 a similar, but simplified method was used to determine the reference level.
However a considerable improvement was made for 1962 and 1963 by taking into account for each
chservatory the secular variation that was completely ignored in the determination of Dst for the
IGY and 1961,

o,
¢

¢

CORRECTICNS FOR THE SECULAR VARIATIONS

In order to obtain a long series of Dst values covering many years with a meaningful common
reference level it is necessary to correct for the secular variations. Such a correction was made
in deriving Dst for 1962 and 1963,

For each observatory the annual mean value, y, of the horizontal component for the monthly
selected ten quiet days was expressed in a power series

where y,, a,, and a, are constants and x is the time measured in years from 1960.5,

For Hermanus and San Juan, the constants y, a,, and a, were determined by the method of
least squares using the data for ten years from 1954 to 1963, For Honolulu the secular variation
was determined for two periods; one from 1951 to 1960, and the other from 1960 to 1963, This
division was made because the location of the Honolulu Magnetic Observatory was moved in 1960.
The Observatory was at Barbers Point from 1947 to 1960, and was moved to a new site near Ewa
Beach on Oahu Island, the distance between these two locations being approximately 10 km.
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Values of the coefficients in the power series for the secular variation are given in Table 1
é‘% with the significance level expressed by 0, 1, 2, or 3. The latter is based on the confidence level

Significance level

in a ¢-test according to the following scheme:

Confidence

level

0 above or equal to 99%
1 above or equal to 95% and below 99%
2 above or equal to 50% and below 95%
3 below 50%
Table 1
Values of y,, a,, and a, for the Four Observatories.
(Significance levels are given in parentheses.)
Coefficient Hermanus San Juan Honolulu
4o 19541963
1954—1963 9 1951—1960 1960—1963
Yo 12900.8007 (0) 27657.540y (0) 28377.036 (0) 28107.399y (0)
a, ~74.830 (0) 5.478 (0} -18.342 (0) -3.600 (2
a, 0.091 (3) -0.602 (1) 0.106 (2 ~3.000 ()

The results in Table 1 show that the constant term y, and the coefficient a, of the linear term
in the power series are highly significant except for the four-year period for Honolulu. This period
is too short for the statistical test to be meaningful. However, even for this short period the {it is
Tables 2a, 2b, and 2¢ show comparisons of the given observed values and

very good (Table 2¢).

the computed values; the standard deviation is also provided in each table.

Table 2a

Observed and Computed H for Hermanus.

Standard deviation = 4.4,

Tabl

e 2b

Observed and Computed H for San Juan.

Standard deviation = 4.4+,

Epoch | Observed* H | Computed H | Difference Epoch | Observed* H | Computed H | Difference |
1954.5 13348y 13353y -5y 1954.5 27604y 27603 15%
1955.5 13281 13277 4 1955.5 27613 27615 -2
1956.5 13204 13202 2 1956.5 27623 27626 -3
1957.5 13128 13126 2 1957.5 27637 27636 1
i 1958.5 13054 13051 3 1958.5 27652 27644 8
F 1559.5 12974 12976 -2 1959.5 27653 27651 2
; 1960.5 12893 12901 -8 19606.5 27651 27658 -7
: 1961.5 12825 12826 ~1 1961.5 27660 27662 -2
é 1962.5 12755 12752 3 1962.5 27666 27666 G
i 1963.5 12678 12677 1 1963.5 27671 27669 2

*Mean of ten quiet days

*Mean of ten quiet days

Ne
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PROVISIONAL HOURLY VALUES OF EQUATORIAL Dst
FOR 1564, 1865, 1966, AND 1867

by
Masahisa Sugiura and Shirley Cain
Goddard Space Flight Center

INTRODUCTION

Hourly values of equatorial Storm Time Variation (Dst) provide an index of magnetic activity as a func-
tion of universal time (UT). To a first approximation, Dst represents the diamagnetic effect of transient
plasmas which are either injected into the magnetosphere or brought into existence by energization of th
magnetospheric plasmas. The effect is such as to decrease Dst level. To a certain extent, Dst reflects
responses of the magnetosphere to varying solar-wind pressure on its boundary; increases in the solar-wind
pressure result in corresponding increases in Dst values.

%if“ff‘% The present report is a sequel to two previous publications which gave hourly Dst values for the Inter-
.

national Geophysical Year, July 1957 to December 1958 (Sugiura, 1964), and for the years 1961, 1962, and
1963 (Sugiura and Hendricks, 1967). The method of derivation of Dst adopted here is described in these pub-
lications. The observatories used are the same as those for 1961-63, namely, Hermanus, San Juan, and Hon-
olulu. The locations of these observatories are shown in Table 1.

Table 1 - Coordinates of the observatories used.

Geographic / Geomagnetic
Observatory Latitude Longitude dipole latitude
Hermanus -34.4° 19.2°E -33.7°
Honolulu 21.3° 201.9° 21.1°
San Juan 18.4° 293.9° 29.9°

THE REFERENCE LEVEL

To insure a continuity of Dst over many years, its reference level has been assigned with special care.
In deriving Dst for 1962 and 1963 (Sugiura and Hendricks, 1967) the reference level for each observatory was
defined in a manner which took into account the secular variation. For each observatory, the reference level
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was expressed by a power series in time, and the coefficients for terms up to the quadratic were determined
by the method of least squares using annual means of 10 quiet days.

In the present determination of Dst for 1964, 1965, 1966, and 1967, the 1962-83 coefficients were used,

of the calculated and observed reference levels of H'up through 1963 was shown in the previous report

(Sugiura and Hendricks, 1967; Tables 2a, 2b, 2¢). Here, a similar comparison is made in Table 2. which

shows that the differences between the observed annual averages and the computed values for the mid-vear
§ are more frregular than those for 1961-63. This point will be examined in the future when the secular

REMOVAL OF THE QUIET DAILY MAGNETIC VARIATION Sq

The method adopted here for the removal of Sq is the same as that used previously (Sugiura and Hen-
dricks, 1967).

FIGURES AND TABLES OF Dst FOR 1964, 1945, 1966, AND 1967

Hourly values of equatorial Dst for the vears 1964, 1965, 1966, and 1967 are given in Table 3 and are
resented graphically in Figures la, 1b, Ic, and 1d. In each of these figures, the ordinates for the upper
nd lower horizontallines for each month are indicated below the graph in y.

w3

fo

Table 2 — Comparison of observed and computed
reference levels for H.

Station Epoch Observed* H Computed H Difference

Hermanus 1964.5 12,603y 12,6168.y ~13y
1965.5 12,529 12,529. 0
1966.5 12.444 12,455 -11

Honolulu 1964.5 28,043 28,045 -2
1965.5 28,022 28,014 8
1966.5 27,998 27,978 20

San Juan 18964.5 27,672 27,670 2
1965.5 27,662%% 27,670 - 8
1966.5 27,668%% 27.669 -1

oy

¥Annual mean of 1) quiet days,

#*In 1965 the San Juan Observatory was moved from the old site at 18°23'N, 203°537F to a new location at 18°06.8'N,
203°51. 2K, The move resulted in a decrease in the horizontal component by 110y, Since the formula expressing the
secular variation refers to the old location, the hourly values obtained at the new site were adjusted to the old site
by adding 110y, Likewise, the annual means of 10 quiet days listed above for 1065 and 1966 are ohserved annual

means plus 110y,
)

§
|
i
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Previous Reports on Dst

The present report is a sequel to the following three reports:
1Hourly Values of Equatorial Dst for the IGY, M. Sugiura, Annals of

the International Geophysical Year, Vol. 35, p. 9, Pergamon Press,

1964,
ZpProvisional Hourly Values of Equatorial Dst for 1961, 1962, and
1963, M. Sugiura and S. Hendricks, NASA Technical Note, NASA TN

>

D-4047, National Aeronautics and Space Administration, Washington
D. C., August 1967.
%%% 3Provisional Hourly Values of Equatorial Dst for 1964, 1965, 1966,
‘ and 1967, M. Sugiura and S. J. Cain, X-612-69-20, Goddard Space

Flight Center, Greenbelt, Maryland, February 1969.
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Observatories

The observatories used are the same as in the previous publications
2 and 3 listed above, namely, Hermanus, San .Juan, and Honolulu. The

locations of these observatories are given in Table 1.

Table 1. Coordinates of the observatories used,

Geographic Geomagnetic
Observatory Latitude Longitude Dipole Latitude
Hermanus - 34.4° 19.2°E - 33.7°
Honolulu 21.3° 201.9° 21.1°
San Juan 18.4° 293.9° 29.9°

Reference Level

The reference level for each observatory was defined taking into
account the secular variation. TFor each observatory the reference level
was expressed by a power series in time, and the coefficients for terms
up to the quadratic were determined by the method of least squares using
the annual means of the "international quiet days'". The power series is

of the following form:

y = yo + ajt + apt?

where, y,, a;, and a, are constants and t is time measured in years from
1960.5.
The constants yo, aj, and ao for the three observatories are listed

in Table 2.

Bt



Table 2. Values of yo, aj, and ag: unit v
Coefficient Honolulu Hermanus San Juan
Yo 28107.228 12833.100 27472.100
a - 11.357 - 43.700 23.100
an 0.928 - 3.500 - 1.500

to examine the fit to the observed data the computed and observed

values of H are given in Table 3.

Table 3. Comparison of the computed and observed

values of H.

Honolulu:

Standard Deviation = 2.3vy
Epoch Observed Computed Difference
1964.5 28046y 28047y - ly
1965.5 28029 28027 2
1966.5 28006 28006 0
1967.5 27980 27982 -2
1968.5 27958 27957 1
Hermanus:

Standard Deviation = 1.3y
Epoch Observed Computed Difference
1964.5 12602y 12602y Oy
1965.5 12528 12527 1
1966.5 12444 12445 -1
1967.5 12356 12356 0
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Standard Deviation = 0.4v

Epoch Observed Computed Difference
1965.5 27550y 27550y Oy
1966.5 27557 27557 0
1967.5 27560 25560 0
1968.5 27561 27561 0

*The San Juan Observatory was moved in 1965 from the old -
site at 18923'N, 293°53'E to a new location at 8006.8'N,
293°51.2'E, and the move resulted in a decrease in the
horizontal component by 110v. The present determinations
are based only on the observations made at the new site,

Figure and Tables of Dst for 1968

Hourly values of equatorial Dst for the year 1968 are shown graphically
and are tabulated bhelow.
Daily mean and monthly mean Dst values are given in a table following

the hourly tabulations,
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PRELIMINARY HOURLY VALUES OF
EQUATORIAL Dst FOR 1969

M. Sugiura and D. J. Poros

October 1970 -




Preliminary hourly values of equatorial Dst for 1969 are

presented.* These values are based on the data from Honolulu and
San Juan only, and should be regarded as preliminary. Dst values
based on data from three observatories will be published later to
replace the tabulations given in this report.

*This revised report replaces the previously published report

with the same X~series number dated September 1970.
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Previous Reports on Dst

The present report 18 a sequel to the following three reports:

et

lHourly Values of Equatorial Dst for the IGY, M. Sugiura, Annals of

the International Geophysical Year, Vol. 35, p. 9, Pergamon Press,

1964,
2provisional Hourly Values of Equatorial Dst for 1961, 1962, and
1963, M. Sugiura and S§. Hendricks, NASA Technical Note, NASA TN
D=4047, Hational Aevonautics and Space Administration, Washington,
D. €., August 1967.
- SProvisional Hourly Values of Equatorial Dst for 1964, 1965, }966;
and 1967, M. Sugiura and S. J. Cain, ¥X-612-69-20, Goddard Space

Flight Center, Greenbelt, Maryland, February 1969.
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The observatories used

2 and 3 listed above, namely, Her

2]

locations of these observatorie

San Juan,

in the previous publications
and Honolulu. The

in Table 1.

Table 1. (Coorvdinates cof the observatories used,
Geogr ic Geomagnetic
Observator Latitude Longitude Dipole Latitude
o 4 O
Hermanus ~ 34 .4 19.27E - 33.7°
o
Honolulu 21.3° 201,99 21.1
4 ~ o} (o]
San Juan 18.4° 293.9 29.9

Reference level

The reference level for each observatory was defined taking into

account the secular variation.

was expressed by a power series in time, a
up to the gquadratic were determined by

the annual means of the "“international qui

of the following form:

V= ys t ayt + aztz

where, yo, aj, and a; are constants and t

1960.5.

The constants

in Table 2.

.

For each observatory the reference level

nd the coefficients for terms

method of least squares using

The power series is

is time measured in vyears from

Yo, aj, and as for the three observatories are listed



) Table 2. Values of y5, a;, and as: unit v
%% Coefficient Honolulu . Hermanus San Juan
Yo 28107.228 ¢ 12833.100 27472.100
o
ay - 11.357 § - 43,700 23.100
as 0.928 § - 3,500 - 1.500
1
. L

to examine the fit to the observed data the computed and observed
values of H are given in Table 3.
Table 3. Comparison of the computed and observed
values of H.

Honolulu:
Standard Deviation = 2.3y

Epoch Observed Computed Difference
1964.5 28046y 28047y N AV
%%% 1965.5 28029 | 28027 2
19656.5 28006 ( 28006 0
1667.5 27980 27982 - 2
1968.5 27958 27657 1

Hermanus:

Standard Deviation = 1.3v
Epoch Observed Computed Difference
1964.5 12602y 12602y Oy
1965.5 12528 12527 | 1
1966.5 12444 12445 | -1
1967.5 12356 12356 0

:i% S
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Epoch | Observed Computed Difierence
1965.5 27550v 27550y Oy
1966.5 27557 27557 0
1967.5 27560 25560 g
1968.5 27561 27561 0

5 from the old
on at 8906.8'N,
crease ir  _he

*The San Juan Observatory was moved
gite at 18923'N, 293953'E to a new
293951.2'E, and the move resulted in
horizontal component by 110v. The
are based only on the observations

]
r{
[{O
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made at the new site.

Figure and Tables of Dst for 1968

Hourly values of equatorial Dst for the year 1968 are shown graphically

are tabulated below.

Qi
o]
Cha

Daily mean and monthly mean Dst values are given in a table following

the hourly tabulations.
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