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INTRODUCTION

World Data Centers conduct international exchange of geophysical observations in accordance
‘with the principles set forth by the International Council of Scientific Unions (ICSU). They were
established in 1957 by the International IGY Committee (CSAGI) as part of the fundamental international
planning for the International Geophysical Year program to collect data from the numerous and wide-
spread IGY observational programs and to make such data readily accessible to interested scientists
and scholars for an indefinite period of time. WDC-A was established in the U.S.A.; WDC-B, in the
© U.S.S.R.; and WDC-C, in Western Europe, Australia and Japan. This new system for exchanging geophys-
ical data was found to be very effective, and the operations of the World Data Centers were extended
by ICSU on a continuing basis to other international programs; the WDC's were under the supervision of
the Comité International de G&ophysique (CIG) for the period 1960 to 1967 and are now supervised by the
ICSU Panel on World Data Centers.

The current plans for continued international exchange of solar-terrestrial data through the
World Data Centers are set forth in the STP NOTES No. 6 "Guide for International Exchange of Data in

- Solar-Terrestrial Physics" which was adopted by the Inter-Union Commission on Solar-Terrestrial Physics
in 1969, These plans are broadly similar to those adopted under ICSU auspices for the IGY and IQSY.

Functions and Responsibilities of WDC's

The World Data Centers collect data and publications for the following disciplines: Glaciology;
Gravimetry; Longitude and Latitude; Meteorology; Oceanography; Rockets and Satellites; Seismology; Solar-
Terrestrial Physics disciplines (Solar and Interplanetary Phenomena, Ionospheric Phenomena, Flare-Associ-
ated Events, Geomagnetic Phenomena, Aurora, Cosmic Rays, Airglow); Tsunami; UMP disciplines (Recent Move-
ments of the Earth's Crust, Paleomagnetism, Volcanology; Geochemistry, Properties of rocks under high
pressure and temperatures, Geothermics, Deep drilling). In planning for the various scientific programs,
decisions on data exchange were made by the scientific community through the international scientific
unions and committees. In each discipline the specialists themselves determined the nature and form of
data exchange, based on their needs as research workers. Thus the type and amount of data in the WDC's
differ: from discipline to discipline,

The objects of establishing several World Data Centers for collecting observational data were:

~ (1) to insure against loss of data by the catastrophic destruction of a single center, (2) to meet the
geographical convenience of, and provide easy communication for, workers in different parts of the world.
- Each WDC is responsible for: (1) endeavoring to collect a complete set of data in the field or discipline
“for which it is responsible, (2) safekeeping of the incoming data, (3) correct copying and reproduction
-of data, maintaining adequate standards of clarity and durability, (4) supplying copies to other WDC's

of data not received directly, (5) preparation of catalogues of all data in its charge, (6) making data
in the WDC's available to the scientific community. The WDC's conduct their operation at no expense to
ICSU or to the ICSU family of unions and committees.

World Data Center A

World Data Center A, for which the National Academy of Sciences through the Geophysics Research
Board and its Committee on Data Interchange and Data Centers has over-all responsibility, consists of
> the WDC-A Coordination Office and eight subcenters at scientific institutions in various parts of the
United States. The GRB periodically reviews the activities of WDC-A and has conducted several studies
on the effectiveness of the WDC system. As a result of these reviews and studies some of the subcenters
of WDC-A have been relocated so that they could more effectively serve the scientific community. Several
of the discipline centers_of WDC-A dealing with solar-terrestrial physics were consolidated in the WDC-A
for Upper Atmosphere Geophysics during the period 1 July 1966 to 1 July 1968. The WDC-A concerned with
geomagnetic variations was combined with WDC-A for Upper Atmosphere Geophysics in 1971. Early in 1972
the WDC-A for Upper Atmosphere Geophysics was renamed WDC-A for Solar-Terrestrial Physics to more ac-
- curately reflect the scientific data disciplines involved. The WDC-A for Rockets and Satellites was
moved from the National Academy of Sciences to a location adjacent to the National Space Science Data
Center at NASA Goddard Space Flight Center on 1 January 1969. The World Data Center A for Tsunamis was
moved from NOAA-Rockville to NOAA-Honolulu in May 1969. ‘The WDC-A for Glaciology was moved from the
_ American Geographical Society in New York to the U. S. Geological Survey Project Office for Glaciology
in Tacoma, Washington on 1 October 1970. The Upper Mantle Project archives were transferred to WDC-A
_Geomagnetism, Seismology and Gravity in June 1972. The addresses of several subcenters were changed
when the National Oceanic and Atmospheric Administration (NOAA) was established in October 1970. The
addresses of the WDC~A subcenters and Coordination Office are given inside the front cover. There
- are very close connections between WDC-A for Solar-Terrestrial Physics, and WDC-A for Rockets and
Satellites, which exchange solar-terrestrial geophysical data; if it is more convenient, data may be
sent to one WDC-A subcenter through the other one.

The data received by WDC-A have been made available to the scientific community in various

© . ways: (1) reports containing data and results of experiments have been compiled, published and widely

. distributed; (2) synoptic type data on cards, microfilm or tables are available for use at the subcenters
. Jkand for Toan to scientists; (3) copies of data and reports are provided upon request.

~'Catalogue of Data

A1l the data associated with the various disciplines of solar-terrestrial physics received by
_WDC-A, or known to be available are Tisted in this catalogue which supersedes all previous WDC-A cata-

. logues for these disciplines. The geographical location of the holdings is specified in each section.

World Data Center A Coordination Office

. October 1973
iv
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B.2 TOPSIDE-VERTICAL INCIDENCE SOUNDINGS

AT _BOULDER

| ALOUETTE 1 - 1962 BETA ALPHA 1|

FILM HELD STATION

STATION DATE BEGINNING  THROUGH  CLOSING DATE
AGASTA, GHILE 3/30/1962 7/28/1963  8/1963
BLOSSOM POINT MARYLAND, U.S.A. 9/27/1962 9/23/1965  9/23/65
BOULDER, COLORADO; UsSeh 1/25/1966 12/1371971  3/31/197¢
BRETIGNY 7/25/1967 2/6/1972
BYRD, ANTARCTICA 2/11/1966 1/22/1968  1/22/1971
CANARY ISLANDS 11/30/1967 3/22/1968
COLLEGE, ALASKA; UsSeA. 9/29/1962 10/10/1966  11/1966
EAST GRAND FORKS, MINNe U.S.A. 2/18/1963 6/20/1966 opocn
FORT MYERS, FLORIDA; UsoS.As 3/30/1962 6/28/1970
JOHANNESBURG, REP OF SJUTH AFR 11/11/1965 1/8/1966
KANOs NIGERIA 3/3/1964 10/26/1966  11/1966
KASHIMA; JAPAN 8/15/1966 10/27/1968
KAUAIs HAWAII, UoSeAs 8/10/1965 11/2/1969  3/10/1372
ORORAL, AUSTRALIA 11/23/1965 6/27/1970
OTTAWA, ONTARIO, CANADA 3/29/1962 11/9/1972
OUAGADOUGOU; UPPER VOLTA 8/11/1967 2/22/1372
PRINCE ALBIRT, SASK. CANADA 3/30/1962 7/26/1963  8/1963
QUITO, EGUADOR 3/30/1962 5/1771970
RESOLUTE BAY, NoWoTo, SANADA 3/29/1962 4/25/1972
SANTIAGOs CHILE 8/6/1963 11/18/1969
SINGAPORE 10/1/1962 11/22/1969
SOUTH ATLANTIC (PORT STANLEY) 9/30/1962 172171971 12/31/72
SOUTH POINT, HAWAIL, U.S.A. 11/7/1962 6/10/1965  6/1965
ST JOHN S, NFLD.; CANADA 3/30/1962 3/9/1970 3/1970
TROMSO; NORWAY 8/17/1966 3/27/1972
ULASKA; ALASKAs; UeSehe 11/29/1965 6/29/1970
WINKFIELD; ENGLAND 9/29/1962 6/28/1970
WOOMERA; AUSTRALIA 3/30/1962 10/31/1965  11/1965

Swept-Frequency Topside Sounder. Launched September, 1962. Data are being received on a continuing
basis. Ionograms are on 35 mm film in 100 foot rolls. There are approximately 5358 rolls available
from the above telemetry stations (dates are not necessarily inclusive for each station).

Alouette I no Tonger operating as of Sept. 29, 1972.

PUBLICATIONS:

1. Alosyn Data, Defence Research Telecommunications Establishment, Ottawa - Alouette 1 topside
sounder synoptic data which consist of tabulations of selected ionospheric parameters from
the jonograms. The parameters are listed in the order in which the ionograms were recorded,
one tabulation row for each ionogram. The parameters are compiled for all sounder data re-
corded during the month at the following stations:

Antofagasta, Chile Resolute Bay, N.W.T., Canada

College, Alaska, U.S.A. Santiago, Chile

East Grand Forks, Minn., U.S.A. South Atlantic (Port Stanley), Falkland Is,
Fort Myers, Florida, U.S.A. South Point, Hawaii, U.S.A.

Ottawa, Ont., Canada St. John'’s, Nfld., Canada

Prince Albert, Sask., Canada Winkfield, England

Quito, Ecuador Woomera, Australia

The data are tabulated covering the period of September 29, 1962 to Jan. 31, 1968 and include:
.,‘ AN ’f -,

1. Time of observation (universal and local).

Latitude, Tongitude, and height of the satellite.

Solar zenith angle and magnetic dip angle at the satellite.
Gyrofrequency and plasma frequency at the satellite,
Observed extraordinary wave frequency and its accuracy.
Quality of the reflection trace at the satellite.

Observed ordinary and extraordinary wave penetration frequencies of the F2 layer.
Maximum frequency of observation of sporadic E.

Strength of signal returned from the earth (strong, weak, no echoes).
Three-hourly magnetic Kp index.

°
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Ionograms from Alouette 1, Alouette 2, Explorer 20, ISIS I and II Satellites are available. Time
charts providing a graphical indication of the duration of Alouette 1 operations can be furnished
on request. Some reduced data are available. The map shows all the telemetry stations currently
reporting. The data summaries are in alphabetical order. 35 mm film copies of jonograms avail-

able at §5,15 per roll, when ordered through Boulder.
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. B.2 ALOUETTE 1
PUBLICATIONS: (continued)

2. Electron Dengity ps. Real Height, Department of Communications, Ottawa - Sept. 29, 1962 -
July 27, 1968.

3. Electron Densities and Scale Heights in the Topside Ionosphere: Alouette 1 Observations in
Midlatitudes, by Thomas, Rycroft and Colin, NASA, May 1, 1963 - Jan. 28, 1964.

4. Electron Densities and Scale Heights in the Topside Ionosphere: Alouette 1 Observations Over
The American Continents, by Chan, Colin, and Thomas, NASA, Mar. 1, 1963 - Oct. 31, 1963.

5. Electron Densities and Seale Heights in the Topside Ionosphere: Alouette 1 Observations
Recorded at Hawaii, by Colin and Chan, NASA, Nov. 7, 1962 - Nov. 30, 1963.

COMPUTER FORMAT:

1. Electron density profiles for selected Alouette 1 ionograms reduced by ISIS experimenters cover-
ing period Sept. 29, 1962 - June 19, 1965.

Bo.2 TOPSIDE-VERTICAL INCIDENCE SOUNDINGS

AT BOULDER

| ALOUETTE 2 - 1965 98A|

— FILM HELD STATION

STATION DATE BEGINNING THROUGH CLOSING DATE
AHMEDABAD 6/10/1970 8/30/1970
BOULDER COLORADO; UJeSohs 1172971965 3/31/1972 3/31/1972
BRAZZAVILLE 8/12/1967 8/12/1972
BRETIGNY 8/1/1967 6/13/1972
BYRD,; ANTARCTICA 1/19/1967 1/22/1971 172271971
COLLEGE, ALASKA; U:S.A. 11/29/1965 10/3/1966
EAST GRAND FORKSy; MINNe. J.S.A. 1173071965 5/21/1966
FORT MYERS, FLORIDA; UsSoAh, 11/29/1965 7/23/1971
JOHANNESBURG, REP. OF SOUT4 AFRICA  12/9/1965 1271671971
KANOy NIGERIA 11/30/1965 1071571966  11/1966
KASHIMA, JAPAN 11/7/1966 11/6/1971
KAUAI, HAWAII, U.ScAs 127271965 11/30/1970  11/30/1970
LAUDER 117271971 1171371971
LIMAs PERU 1171171966 8/1/1969 9/1969
ORORAL, AUSTRALIA 12/1/1965 5/17/1971
OTTAWA; ONTARIO, CANADA 1172971965 12/ 2271972
OUAGADOUGOU, UPPER VOLTA 3/8/1967 8/16/1972
QUITO, ECUADOR 11/29/1965 9/30/1971
RESOLUTE BAY, NeW.T., CANADA 11/29/1965 7/28/1972
SANTIAGD, CHILE 1172971965 9/30/1971
SINGAPORE 12/1/1965 773174971
SOUTH ATLANTIG (PORT STANLZY) 12/5/1965 7/8/1971
ST JOHN Sy NFLDes GANADA 11/30/1965 3/6/1970 3/1970
TERRE ADELIE 171771972
TROMSOy; NORWAY 8/16/1966 1171971972
ULASKA; ALASKA; U.S.A. 11/29/1965 12/ 2371970
WINKFIELD,; ENGLAND 11/29/1965 373171972

Swept-Frequency Topside Sounder. Launched November, 1965 and still in operation. Data are being re-
ceived on a continuing basis. Ionograms are on 35 mm film in 100 foot rolis. There are approximately
1750 rolls available at the present time from the above telemetry stations (dates are not necessarily
inclusive for each station).

PUBLICATIONS:

1. Alouette IT - Data Available, Department of Communications, Ottawa - Nov. 29, 1965 - Mar. 8§, 1970.

2. ﬁlouegtelgga Electron Demsity vs. Real Height, Department of Communications, Ottawa, Dec. 15, 1965 -
ar. o, .

3. Data on Topside Ionosphere, Electron Densities and Scale Heights from Alouette II observations over
Japan, Radio Research Laboratories, Ministry of Posts and Telecommunications, Tokyo, Vol. 2, Jan. -
April 1967; Vol. 3 May - Aug. 1967; Vol. 4 Sept. - Dec. 1967.
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VIRTUAL RANGE (km)

B.2

EXPLORER XX

SAMPLE FIXED FREQUENCY

LATITUDE

2i0°N

LONGITUDE

IONOGRAM SCHEMATIC

IONOGRAMS

RANGE MARKS

N\ FREQUENCY CODE
PREDICTED STOP. TIME
PREDICTED START TIME

DAY NO.

YEAR

PASS NO.
STATION CODE

TIME MARKS
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CONTROL.

uT

DAY NO.
YEAR
STATION CODE

DELAY TIME (m sec)

[t

FREQUENCY CODE

- 7.22 MHz/sec
- 5.47 MHz/sec
- 3.72 MHz/sec
- 2.85 MHz/sec
- 2.00 MHz/sec
- 1.50 MHz/sec

DELAY TIME (msec)




B.2
AT _BOULDER

[EXPLORER 20 - 1964 51A]

Fixed Frequency Topside Sounder (1.50, 2,00, 2.85, 3,72, 5.47 and 7.22 MHz) Launched August 1964 -
compieted December 30, 1965: a total of 1423 rolls of 35 mm film covers this experiment. The film
is organized by orbit. Each orbit includes jonograms from all telemetry stations which took data
for that orbit, along with the orbital information. One 100 foot roll may contain 1-10 orbits,

depending on the number of stations telemetering, copies $5.15 per roil.

B.2 TOPSIDE-VERTICAL INCIDENCE SOUNDINGS

AT _BOULDER
[ISIS 1 - 1969 0094]
FILM HELD STATION

STATION DATE BEGINNING  THROUGH  CLOSING DATE
AHMEDABAD 11/29/71
8OULDER 2/3/69 3/31/1972  3/31/72
BRAZZAVILLE 3/30/69 8/20/1972
BRETIGNY 11/8/69 8/31/1972
FORT MYERS 1/31/69 10/26/1971
JOHANNE SBURG 1/31/69 4/6/1972
KASHIMA 1/19/70 6/28/1972
KAUAL 2/2/69 3/11/1972  3/10/71
KOUROU 6/4/1972 8/9/1972
L AUDER 11/1/1971 27271972
L IMA 2/1/69 8/18/69 9/69
ORORAL 1/30/69 3/31/1972
OTTAWA 1/30/69 2/14/1973
OTTAWA DUMP 2/3/1969 1/30/1970
OUAGADOUGOY 2/2/69 8/13/1972
PRETORTA 3/27/1970 8/11/1972
QUITO 1/31/69 3/29/1972
RESOLUTE BAY 1730769 47271972
SANTIAGO 1/31/69 3/30/1972
SINGAPORE 2/3/69 7/31/71
SOUTH ATALNTIC 2/2/69 3/15/1972
ST JOHNS 1/31/69 3/7/70 3/70
TERRE ADELIE 1/27/1972 272671972
TROMSO 2/3/69 3/28/1971
ULASKA 1/31/69 5/27/1972
WINKFIELD 1/30/69 11/12/1972

Bo2 TOPSIDE-VERTIGAL INCIDENCE SOUNDINGS
AT BOULDER

ISIS II - 1971 024A
FILM HELD STATION

STATION DATE BEGINNING  THROUGH  GLOSING DATE
BOULDER 4/6/71 3/31/1972  3/31/72
BRAZZAVILLE 6/3/1972 6/30/1972
FT MYERS 4/23/1971 6/8/1972
JOHANNESBURG 4/1/1971 10/28/1971
KASHIMA 5/7/71 10/18/1972
L AUDER 117171971 2/8/1972
ORORAL 4/1/1971 6/26/1972
OTTAHWA 4/22/71 27171973
OTTAKA DUMP 4/6/1971 27371972
OUAGADOUGOY 47171971 8/21/1972
QUITO 4/271971 6/21/1972
RESOLUTE BAY 4/16/71 172571973
SANTIAGO 4/2/1971 12/29/1971
SINGAPORE 5/2/1971 7/30/71
SOUTH ATLANTIC 4/8/71 371771972
TERRE ADELIE 2/1/1972 2/26/1972
TROMSO 4/2/1971 12/30/1971
ULASKA 4/1/1971 12/24/1971
WINKFIELD 8/1/71 12/6/1972
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JICAMARCA, PERU
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B.2

AT GREENBELT

TOPSIDE~VERTICAL INCIDENCE SOUNDINGS AND SATELLITE PROBE DAT A

SPACECRAFT, EXPERIMENT DATE SET AT NSSDC  LAUNCH
INVESTIGATOR, NSSDC ID MONTH - DAY - YEAR  DATE
FROM TO
ARIEL 1, RADIO FREQUENCY CAPACITANCE PROBE 042762 073862 5 042662
SAYERS (62-015A~01)
ALOUETTE 1, SWEEP FREQUENCY SOUNDER 092962 131870 , 092962
NELMS (62-049A-01)
EXPLORER 17, LANGMUIR PROBES 040363 371063 5 040363
BERACE (53-009A-02)
TIROS 7. LANGMUIR PROBE 061963 1373963 5 DN61963
BRACE (63-024A-C3)
EXPLORER 20+ FIXED-FREQUENCY [ONOSONDE 82564 53ID67 « DB2564
KNECHT [(64-051A-01)
EXPLORER 22, LANGMUIR PROBE 101064 253165 ., 101064
BRACE (64-064A-02)
ALOUETTE 2, SWEEP FREQUENCY SOUNDER 112965 101372 » 112955
WARREN (65-098A~01)
EXPLORER 31s MAGNETIC ION MASS SPEC TROME TER 120165 2339368 s 112965
HOFFMAN (65~098B~0%)
ALOUETTE 2, CYL INDRICAL ELECTROSTATIC PROBE 22166 111367 s 112965
BRACE (65-C98A-NS5)
ARIEL 3, _ANGMUIR PROBE 050557 D41468 , NSDS67T
SAYERS [67-042A-01)
ARIEL 3, MOLECULAR OXYGEN DISTRIBUTION D50567 211268 s 050567
STEWART (67-042A-03)
ARIEL 3, RADIO FREQUENCY CAPACITANCE PROBE 0505567 0281468 , ODOS0567
SAYERS (67~042A-06)
I1SIS 1, SWEEP FREQUENCY SODUNDER 013069 683172 » (013069
WHITTEKER (69~0G9A-01)
I1SIS 1, FIXED FREQUENCY SDUNDER 013069 042071 . D13069
CALVERT (69-0GIA-02)
I1SIS 1, CY.INDRICAL ELECTROSTATIC PROBE 0130669 263570 - D13069
BRACE (59-009A~07)
ISIS 2. SW#EEP FREQUENCY SOUNDER 040071 010573 , D4O1T1
WHITTEKER (71-026A-01)
ISIS 2, FIXED FREQUENCY SOUNDER TG4D8T7I N61D71 . D4DITY
CALVERT (71-024A~02)
Bo 3 INGOHERENT SCATTER SOUNDINGS
AT BOULDER
GEOGRAPHIC YEAR
STATION LAT LONG 57 58 53 60 61 62 63 64 65 66 67 68 69 70 741 72 73
EAST
CHATANIKA 62N 212 @ q
PRINCE ALBERT 53N 254 Q
MALVERN 52N 357 G & @ @ Q@ a @ Qg
SAINT SANTIN LN 2 C B A B @& a Q@ a Q
MIT/MILLSTONE L2N 288 @ & @ A A A A & Q@ Q @ A Q@ Q
STANFORD 3TN 237 Q @& @ @ qa s Q
ARECIBO 18N 293 G @ @ & & a a e a a g
TRINIDAD 11N 298 Q Q
JICAMARCA 11S 284 Q @ Q@ Q@ & Q@ & Q+ Q+ @ Q
NOTE: In all cases, regular observations did not become common until 1 - 2 years following the

first year shown.

KEY TO SYMBOLS

A = 12 Months Q = Data exist but not held at WDC-A;

B = 6-11 Months QUERY WDC-A to assist in obtaining data

C = 1-5 Months = Data PRESUMED to exist but not held at WDC-A;
+ = Very Intermittent WDC-A will attempt to ascertain availability

scattered observations s = program STOPPED operations (see MASTER

STATION LIST for actual date)
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Bek OBLIQUE INCIDENGCE SOUNDINGS
AT BOULDBER

TRANSMITTER GEOGRAPHIC YEAR
STATION LAT LONG 53 60 61 62 63 64 65 66 67 68 69 70 71 72 73 RECEIVER
EAST

THULE 76N 292 B PULLMAN
ANDOYA 69N i% B PULLMAN
ANDOYA 69N 16 B MAYNARD
LINDAU 51N 10 Qa a a TSUMESB
LINDAU 51N 10 Q a Q ALSBJERG
WINNIPEG 49N 263 C ¢C RESOLUTE BAY
OTTAWA LS5N 285 € A B THE HAGUE
OTTAWA 45N 285 B B RESOLUTE 8AY
SAN FRANGCISCO 37N 238 8 MAY NARD
YAMAGAWHA 31N 138 B A C ST. KILDA
YAMAGAHA 31N 138 B A C TOWNSVILLE
ORLANDO+ 28N 272 8 € € S BOUL DER
OKINAWA 26N 127 A A B A B B A A C ST KILDA
OKINAKWA 26N 127 C A A B A A C TOWNSVILLE
PUERTO RICO 18N 293 C 8 MONTEVIDEO
PUERTO RICD 18N 293 B MAYNARD
ASMARA 15N 39 B LA PLATA
KEY TO SYMBOLS

A = 12 Months Q = Data exist but not held at WDC-A;

B = 6-11 Months QUERY WDC-A to assist in obtaining data

€ = 1-5 Months P = Data PRESUMED to exist but not held at WDC-A;

WDC~A will attempt to ascertain availability
Program STOPPED operations {see MASTER
STATION LIST for actual date)

w
1]
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B.5

WDC-A for Rockets and Satellites

Code 601, Goddard Space Flight Center

Greenbelt, Maryland 20771 U.S.A.

Summary of Sounding Rocket Launchings*
Supplementary List 1970

SRL-52
1 January 1971

Experiments
(seepage 4 for Discipline Codes)
¥
[}
Rocket HEARE Approx. | Principal
. ocke . 9 2 .
g;‘lf)e 'IEI‘]’,}‘;* Number Sponsoring | Launchingsite | ®| Z| | g a .. [Altitude | Experi-
or Type y 2 ":‘J‘ FcER] 2 {km) menter(s)
TIE (oM k|G| ol B o
SE R
HHHEHEHEE
slelalulEly|8 S s
EIE|E|2185|5|2 2|8
<< |S|H|S|0|<im| 8|
1:2|3|4|5(6{78i9]0
1970
04 Aug. Sparrow/HV Norway Andoya C 85 | A. Johannessen
Arcas D
02 Sept. S5-84 Japan Kagoshima C 174 | K. Kato
D M. Ejiri
E T. Aso
02 Sept. | 1014 | 5-84-1 Japan Kagoshima V|G 174 | H. Kimura
T. Matsuoka
N. Ohchi
S. Kato
1. Kuriki
02 Sept. | 1014 | 3-84-3 Japan Kagoshima VI|E 174 | K. Oyama
19 Sept. | 1130 | S-85-1 Japan Kagoshima D 2017 | T. Masuoka
19 Sept. | 1130 | S-85-2 Japan Kagoshima E 2017 | T. Tobmatsu
T. Ogawa
T. Hayashi
M. Hashimoto
19 Sept. | 1130 | 8-85-3 Japan Kagoshima C 2017 H. Mori
E
19 Sept. | 1130 | S-85-4 Japan Kagoshima B 2017 | K. Oyama
19 Sept. | 1130 | 8-85-6 Japan Kagoshima C 2017 M. Ueno
M. Fujii
Y, Hishida
'% K. Kajiyama
19 Sept. | 1130 | 5-85-7 Japan Kagoshima 53 2017 | H. Oya
T. Aso
19 Sept. | N/A | §-85-9 Japan Kagoshima G N/A | 8. Nakai
Y. Izawa
19 Sept. | 1130 | 8-85-10 Japan Kagoshima E 2000 | N. Kawashima
19 Sept. | 1130 | S-85-11 Japan Kagoshima E 3298 | T. Tohmatsu
T. Ogawa
T. Hayashi
19 Sept. | 1130 | 8-85-12 Japan Kagoshima ¥ NASR S. Hayakawa
K. Kato
T. Kono
K. Yamashita
Latest Monthly "Data Report - High Altitude Meteorology"
issued by WDC- A for Meteorology is February 1969,

*Compiled from rocket flight summaries received b

1971.
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AT GREENBELT

B.5

TONOSPHERIC OR AERONOMICAL ROCKETS

Summaries of sounding rocket launchings are available, compiled from reports of sounding rocket

launchings, National Reports to COSPAR, and other reports received by WDC-A for Rockets and Satellites.

The following table lists launching sites for jonospheric or aeronomical rockets.

Sponsoring

Launching Site

ARGENTINA
Chamical
Mar Chiquita
Mar Del Plata
Tartagul (Vespucio)
AUSTRALIA
Carnarvon
Woomera
BRAZIL

Cassino(1966 Solar Eclipse)32.
Natal{Barreira do Inferno) 05.

CANADA
Cape Parry
East Quoddy
Fort Churchill
Gillam
Resolute Bay
FRANCE
Dumont d'Urville
Hamaguir, Algeria
ITe du Levant
Kourou .
Landes Test Center
Reggane, Algeria
Vik
GREECE

Karystos, Euboea (Evvoia)

Koroni Beach
INDIA

Thumba
INDONESIA

LAPAN Space Center
ITALY

Sardinia
JAPAN

Akita

Kagoshima

Obachi

Syowa Station
KENYA

San Marco Platform
NETHERLANDS

Surinam (Coronie)
NEW ZEALAND

Cape Karikari

30.
37.
38.
22.

25

70.
44,
58.

74.

66

05
44

38.
36.

08

Westérn part of Java,

Geographical
Latitude Longitude East

338
775
00S
77S

.00S
31.

108
20S
70S

17N
90N
80N

70N

.40S
30.
43.
00N
27N
26.
63.

85N
05N

72N
42N

02N
77N

60N

293.69
302.58
302.00
296.18

114.00
136.78

307.83
324.80

235.28
296.60
265.80

265.10

140.01
356.93

06.47
307.00
356.40

00.17
341.00

24.42
21.95

76.90

Pameungpeuk area

39

39.
31.
40.
.00S

69

oz.

05

34.

56N

57N
25N
70N

93S

.83N

00S

09.24
140.07
131.07
141.73

39.60

40.21
303.69

173.50
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Sponsoring
Launching Site

NORWAY

Andoya 69
PAKISTAN

Sonmiani 25.
SPAIN

ET Arenosillo 37.
SWEDEN

Kiruna (Esrange) 67

Kronogard 66.
UNITED KINGDOM

South Uist, Scotland 57.
U.S.A.

Alaska Rocket Range 65.

Antigua, BWI 17.

Ascension Island 07

Barking Sands (Kauai)Hawaii 22.

Barter Is., Alaska 70.

Cape Kennedy, Florida 28.

Eastern Test Range, Florida 28

Eglin AFB, Florida 30

Fairbanks, ATaska 64.

Fort Sherman, C. Z. 09.

Fort Wainwright, Alaska 64.

Johnston Atol] 16.

Keweenaw. Michigan 47

Point Arguelio, California 35.

Point Barrow, Alaska 77.

Point Mugu, California 34.

Puka Puka ' 15

San Nicolas Is., California 33.

Tonopah, Nevada 38.

Vega Baja(Camp Tortoquero)PR18
Wallops Istand, Virginia = 37

White Sands, New Mexico 32.

Yuma, Arizona 32
USNS Croatan

Geographical

. 30N
20N
10N

.90N
22N

20N

10N
15N

.98S

07N
12N
40N
45N
.38N
80N
33N
82N
75N
2N
60N
30N
12N
.0ON
23N
00N
LA7N
.90N
30N
.87N

16.
66.
353.

20.
19

352

2l2.
298.
345.
200.
216.
279.
279.

Latitude Longitude East

00
75
27
50

.78
.80

50
21
58
23
37
40
47

273.30
212.37

280.
212.
190,
272.
239.
203.
240,
221.
240.
243.
293.
284.
253.
245,

02
37
48
28
40
20
88
00
58
50
58
50
50
68

Western N. Atlantic

and eastern South
Pacific Oceans

.S.S.R.

Kapustin Yar 48
Kheysa Island 80
Molodezhnaya 67
Volgograd 48

Mid-Latitudes of U.S.S.R. 45
Ship "Professor Vize"

.52N
62N
.67S
.68N

-50N

45,
58.
45,
44,

80
05
85
35
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24y
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Observations of the 136 MHz beacon of the Early Bird synchronous satellite
made at the Sagamore Hill Radio Astronomy Observatory, Massachusetts, USA
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AT BOULDBER
GEJGRAPHIC
STATION LAT LOING
EAST
KIRUNA 68N 21
OULU 65N 25
KJELLER 60N 11
CCLD BAY 55N 197
KUHLUNGSBORN S6N 12
LINDAU 52N i0
BREISACH 48N 8
EDMONTON LYN 239
INVERCARGILL 46S 168
FLORENGE LN i1
VAL-JOYEUX LGN 4
FT COLLINS LIN 255
GRAZ &iN 15
TORTOSA LIN 0
UNIV PARK LiN 282
BOULDBER LON 254
URBANA LON 272
ASHKABAD 37N 58
PALO ALTO 37N 2&2
CHINA LAKE 35N 243
TOKYO 35N 139
CORONA 3N 243
UcLA 34N 242
CLARK LAKE 33N 283
HAIFA 33N 35
SAGAMORE HILL 33N 254
ROSMAN 32N 279
COLLEGE STA 30N 264
DELHI 28N 77
TAIPEL 25N 121
AHMEDABAD 23N 72
HONG KONG 22N 114
HONOLULY 2iN 201
MIAHUATLAN 16N 264
BANGKOK i3N 106C
ADDIS ABABA 03N 38
ACCRA 05N 359
SINGAPORE 0iN 1G3
NAIROBIL 0Ls 36
DAR ES SALAAM go68s 39
TSUMEB 138 17
SAN JOSE 23S 315
TUCUMAN 27S 295
BRISBANE 285 153
AUGKLAND 37S t75
PORT STANLEY 51{S 303
KEY TO SYMBOLS
A = 12 tdonths Q=
B = 6-11 Months
C = 1-5 Months p =
W = World Days Only
S =

AT GREENBELT

B.6

B-6 TOTAL ELEGCTRON CONTENT = SATELLITE BEACONS

TOTAL ELECTRON CONTENT -

SPACECRAFT, EXPERIMENT
INVESTIGATOR, NSSDC ID

YEAR

57 58 59 60 61 62 63 64 65 66 67 B8 69 70 71 72 73

¢ A C
Q Q
[
Q aQ
¢
¢ A A A A C
C A C B
Q 6 @ a @
C A B Q Q @
C A 8 B
¢c ¢ A A A C
cC A A A A C
¢ C 8
2 Q Q@ @ @ @ a a @ A A
A A A Q@ Q A
Q a @
T @ ¢ a4 a6 aQ
& Q
Q
C
cC B A @ a @
A
cC A B8 B B C
cC A A A Q@ Q
Q
C A A A
Q@ ¢ A A B A C
C A A A A A
Q
C B A B
B B
Q. Qa a Q
cC C
C A B8 B
B B
@ a Q
¢ C
¢ C
¢ 8 C C
@ a Q@ @ aq
c

Data exist but not held at WDC-A;
QUERY WDC-A to assist in obtaining data

Data PRESUMED to exist but not held at WDC-~:
WDC-A will attempt to ascertain availabilit:
Program STOPPED operations (see MASTER

STATION LIST for actual date)

SATELLITE BEACONS

DATE SET AT NSSDC
MONTH - DAY - YEAR

FROM TO
PIONEER 65 TWO-FREQUENCY RADIO RECEIVER 121665 1271166
ESHLEMAN (65-108A-04)
FIONEER 7, TWO-FREQUENCY BEACON RECEIVER 81566 252069
ESHLEMAN ( 66-075A~C4)
MARINER 5, TWO-FREQUENCY BEACON RECEI VER 81566 112167
ESHLEMAN (67-Nn6CA-C2)
ATS 1, FARADAY ROTAT ION Ni21567 123171
DARNSA (66-11CA-15)
PICNEER Be TWO-FREGUENCY BEACON RECEIVER 121457 330771
ESHLEMAN (67-123A-03)
FICNEER 9, TWO-FREQUENCY BEACON RECEIVER 121967 7137771
ESHLEMAN (68-10CA-C3)
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B.7

ABSORPT! ONS-DEKREMENTE L/DB JANUAR 1969 1200 TU

(ABSORPT{ON LOSS)

FREIBURG
Ffz .75 1725 2,05  2.05
] I | I
TAG
1 46,2 42,2 4,2
2 43,3 47,7 49.2
3 3.6 7.1 41,2
4 46,7 52,5 52.5
5 .7 43,8 42,7
6 45,6 & 43.3 41,2
7 43.3 46,4 47,9
8 33.0 29.0 41,9
9 .1 3».3  38.4
1o 37.3 27.0 31.2
11 2.0= 23,4~ N
12 9.6 27.8
13 25,4 37,5 23, 2<
14 Jo,0 34.1 13,9~
i5 37.3 37.3 Jo.o
16 36,3 36,3 27,2
17 36,3 3.6 31.1
18 37,9 39.1 36.2
19 2,5  24.5 22,2
2 ¢ C C
21 ¢ ¢ ¢
22 20,4« 24,5« 30,5~
23 3.0 362 27.4
24 Jo, 0 J.o< 30,5
5 .5+ 31,5« 28,6~
26 25,5  29.5< 15,1
27 9.8 20.6 12, 4=
8 20,6~  17.5< 15,9
V.S 16,3 14,8~ 11,7
3 36,4 3.3 41,7
31 37.3 33,0 28, 7=
MEDI AN 42 B
COUNT
MED! AN 37.3 37.2

2,4 2,44 2.90 2,90
I it } H
40,7 46,0 .4 33.5
46,9 49.0 8,0:  28.0+
M1 36.8 31,5 3,0
38,2 do,8 M.0¢ 24,94
35.8 8.6 9.4 43,5
46,0 48,4 44,5 43,5
35.5 36.6 44, “4.5
43,9 40,8 38,6 39.5
48.5 d4.0 2.4+ 18,5+
228 2o 2.6 245
21,2« 20.3< 22,6 23,3
20,2 25.1
26,6 26,9
23,6 27.6
28.5 315
7.4 33.4
25.8 30,1
37.2 36,7
23,3+ 18.0¢
C )
. C C
31,6 30,4
. 33,6 35.9
25,0  23.8 2.8 3.0
30.1 34,7 37,7 3.8
21,7 28,0 32,5 35,0
19,6~ 20,2« 17.6 2.0
20,0 20,0 4.7 16,3
2,9  22.0 2.4 2.3
85,6 36,2 3.3 36,

2.3 22,3 17.6 0.8

52 58

3o0.4 29,1
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i85
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180
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134
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Bs7 ABSORPTION = METHOD A1 (PULSE ECHO)
AT BOULDER

GEOGRAPHIC YEAR
STATION LAT LONG 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
EAST

RESOLUTE BAY 74N 266 B A B B € s
DIXON 73N 80 C A A B B8 B 8 A A Q @
TROMSO 63N i9 B A S
MURMANSK 68N 33 A A A A A A A A A
BAKER LAKE 64N 2684 C B8 € S
KJELLER 60N 11 8 A C S
CHURCHILL 58N 266 B A B C S
SVERDLOVSK 57N bi @ Q@ Q@ Q
TOMSK 56N 84 C A A A B A A A A A A C
MOSCOW 55N 37 B A S
JULIUSRUH/RU 56N i3 ¢ C A A A C B A A S
ABERYSTHYTH 52N 356 A A
DE BILT 52N 5 B A A A & & A A A A C B A A A B
IRKUTSK 52N 104 C B B A A A A ¢ S
LINDAUY 51N i0 C A A& S
SWANSEA 5iN 356 ¢C A S
WINNIPEG 49N 263 C A S
FREIBURG 48N 7 B A A A A A A A A A A A A A Q Q
ROSTOV 47N 39 B B A A B A A A B A A B
OTTAHA 45N 285 8 A S
GENOVA LN 9 A-A A A A B A B A A B B A Q @
ALMA ATA 43N 76 B A A B A ¢ A A A A A B A C @
PENN STATE U LON 283 B A G S
ASHKHABAD 37N 58 B A A B ¢ B A A B 8 B 8 A @
TOKYO 35N 139 8 A A A A A A AR A A A A A A A Q
DELHI 28N 77 B 3 a 8 C
TAIPEI 25N 121 B S
AHMEDABAD 23N 72 C A S
IBADAN g7 N 3 A A S
COLOMBO 06N 79 B A A A A A A A A& A S
SINGAPORE GiN 103 A A S
LRIRO 02s 28 A S
TSUMESB 138 17 B A S
JOHANNESBURG 26S 28 C A S
BRISBANE 27S 153 B B 8
PORT STANLEY 545 303 B8 8 A
MIRNY 66S 93 Q@ @ Q A A
HALLEY BAY 758 334 B A §
KEY TO SYMBOLS

A =12 Months Q = Data exist but not held at WDC-A;

B = 6-11 Months QUERY WDC-A to assist in obtaining data

C = 1-5 Months P = Data PRESUMED to exist but not held at WDC-A;

WDC-A will attempt to ascertain availability
S = Program STOPPED operations {see MASTER
STATION LIST for actual date)
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B.8

Absorption--Method A2 (Riometer)

Method A2 (Riometer) data consist of monthly tables of values of absorption (in dB) occurring at the
hours obtained by the cosmic-noise technique (riometer). For selected stations the original strip
charts or microfilm of the strip chart recordings are held.

ABSORPTION
A2 (RIOMETER)

jfbnospheric Absorption of 27.6 Mc/s Cosmic Noise

m Absorption During FEach Hour, in Tenths of Decibels

(Time in Tenths of Hours)

April 19€k Time in UT Observatory: Kiruna
00-01 01-02 02-03 03-04 0L4-05 05-06 06-~07 07-08 08-09
Abs~Time Arsz-Taiusme Abs—Time%A ime Abs~Time Abs—TimeiAbs-Time Abs-Time Abs-Time
1 = i E ; B E ! E 2 077 2 087
2 8 002 5 019 24 029 135 60 049 54 050 | 32 060 16 070 18 082
3 13 005 20 015 16 020 ; 8 %38 60 040 38 050 : 12 065 6 070 E ’
L 6 000 3 010 20 029 | 23 032 6 oko 20 057 ! 28 061 12 070 .10 088
5. E . k__ B ___l B 26049 2705 8060 6 074 2 080
6 E = E | B E L0500 TTET T T T TTEARIS TR T
7 17 000 5 010 5 021 * 3 030 E B . 2 060 7 079 ~ 13 081
8 B 3 016 E ; E 2 04 i E : E B
9 B B E i 2 031 7 0L 6 060 B B
10 3 000 3 010 _§“9?9mLum§.939 3 Ok / 3 079 4 082
11 E E E | E N TR TTTTT3T086
12 B E E I B E 3 070 L o84
13 E i) 3 024 § 4 030 L oko 4 o076 10 088
ik = B E I E E 3 078 3 088
15 B LB B I E E E E
16 ' E "8TO1R ”Eﬂrmﬁﬂ’ééiﬁﬁ”““ifmﬂ“‘“" TTETTUTTTTRET T
17 E 28 018 29 020 i 4 030 E B E
18 3 ool B B } E E E E
19 29 005 13 010 16 020 | 32 033 15 0oL4o 7 072 5 089
20 5 000 22 019 24 021 1 8 039 5 04O 12 079 L2 088
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B8-8 ABSORPTION - METHOD A2 (RIOMETER)

AT BOULDER
HOURLY VALUES]
GEOGRAPHIC YEAR
STATION LAT LONG 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
EAST

HEISS IS 80N 58 A A A B A A A Q
DIXON 73N 8o B B B A A A A
TIXIE BAY TIN 128 A S C
KEVO 69N 26 B
NORILSK 69N 88 c
MURMANSK 68N 33 B A A A A A B A
KIRUNA 57N 20 B B B A A & B A A A A A A B @ Q
SODANKYLA 67N 26 B Q
ouLu 65N 25 C
COLLEGE 64N 213 8 A A A B
FROBISHER BAY 63N 292 B 8 € S
CHURCHILL 58BN 266 B A A
EDINBURGH 55N 357 3 B
GREAT WHALL 55N 283 8 8
CAPE JONES 54N 281 8 A )
MEANOOK 54N 247 8 A S
NEUSTRELITZ 53N 11 8 A A C B A A A& A
BAIE ST PAUL L7N 2990 B A A §
PULLMAN 46N 243 A A S
OTTAKA L5N 285 C A
ALMA ATA L3N 76 A A A A
FLORENCE 43N 11 B A A C
HASHINGTON 38N 283 A A C S
SAN FRANCISCO 37N 238 A A S
CANARY IS 2BN 345 B B
DELHI 28N 77 8
AHMEDABAD 23N 72 B A A S B A
PUERTO RICO i8N 293 A S
MIRNY 66S g2 8 C a Q
SYOWA BASE 698 39 A a4 @ @
EIGHTS 755 283 B8 B S
BYRD STATION 80S 240 A A
SOUTH POLE 90sS 0 A A
KEY TO SYMBOLS .

A = 12 Months Q = Data exist but not held at WDC-A;

B = 6-11 Months QUERY WDC-A to assist in obtaining data

C = 1-5 Months P = Data PRESUMED to exist but not held at WDC-A;

WDC-A will attempt to ascertain availability
Program STOPPED operations (see MASTER
STATION LIST for actual date)
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B-8 ABSORPTION ~ METHOD A2 (RIOMETER)

AT BOULDER
STRIP CHARTS]|
GEOGRAPHIC YEAR
STATION LAT LING 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
EAST

THULE 75N 292 8 Q @ @ @a @ @ @ @ A A A C
RESOLUTE BAY 74N 266 Q @ @ @ @ & & @ @ @ A A A A Q
BARROH 7iIN 204 B S
AMDERMA 69N 61 P P
BAR 1 63N 220 8 A A A A B S
GODHAVN 63N 307 Q Q@ &8 @ @ @ Q@ a ¢ @
NORILSK 653N 88 Q@ Q@ B8
TROMSO 63N i9 Q@ @ @ @ @ & a q
UTSJOKI 63N 27 A & ¢ a4 Q @
SHEPHERD BAY 63N 267 @ & &4 ¢ a @ a @ a a
KIRUNA 67N 20 A A A A A B B g
SDR STROMFJORD 67N 310 QA @ Q@ q
FT YUKON 66N 215 c A A A A A A ¢
QuULU 65N 25 QA a @
COLLEGE 6N 213 B A B A & A A A A A A A& ¢
GORAL HARBOR 64N 277 @ @4 @ & @ 4a s
REYKJAVIK 6N 339 8 A A A A S
FROBISHER BAY 63N 292 B A C S
PAXSON 63N 215 B A A A A A ¢
FAREWELL 62N 207 cC A& S
YAKUTSK 62N 129 Q
ANCHORAGE 6iN 211 B8 A A A A A A & A A A ¢
SHEEP MOUNTAIN 6iN 213 B A A A A A ¢
NARSSARSSUAQ 6iIN 314 Q@ @ @ @ &4 a & a
WILDWOOD 60N 209 8 A A A A C S
NURMIJARVI 60N 24 Q @ 8 & Q@ a
CHURCHILL 58N 266 C A A @ @ @ @ & & @ @ & A A a4 & q
KING SALMON 58N 204 ¢ A S !
EOINBURGH 53N 357 Qa Q
GREAT WHALE 55N 283 B A A A A A A A A A C
CAPE JONES 5N 281 Q @ & & A A B8 S
COLD LAKE SN 249 e Q
PRINCE ALBERT 53N 2585 a @ & 8 & S
UNALASKA 53N 194 C A S
GOCOSE BAY 53N 300 Q@ Q8 aq
MOOSONEE SiIN 2880 g & @4 @ @ @ a 2 a @
vaL b'or 48N 283 @ & @ Q@ @ Q@ Q@ 6 a e q aq
BAIE ST PAUL L7TN 290 8 A A S
OTTAWA . 45N 285 R 3 & @ @ 4 a a Q@ a a a A A a A q
BOSTON L2N 289 Q@ B A A Q B & @ a @
TOLEDO 39N 355 Q Q Q
ATHENS 37N 23 Q Q
ALAMOGORDO 32N 319 Q@ & a s
HAIFA 32N 35 @ & & & a a
DELHI 28N 77 Q @ @ @ a @ o Qa Qq
MAUI 20N 204 Q@ @ & a s
JAMAICA i8N 284 @ @ @ & @ s
MANILA 14N 121 @ & &a ¢ a @ & Q Qq
ACCRA 05N 3610 Qa @ @ &4 a4 & & o aq
Continued
KEY TO SYMBOLS

A = 12 Months Q = Data exist but not held at WDC-A;

B = 6-11 Months QUERY WDC-A to assist in obtaining data

C = 1-5 Months P = Data PRESUMED to exist but not held at WDC-A;

- WDC-A will attempt to ascertain availability
Program STOPPED operations (see MASTER
STATION LIST for actual date)
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B.8
RIOMETER DATA FROM HIGH LATITUDE STATIONS

November 2-12, 1969

e : T Y A Y g " T et
o = e — = =
oLF P iV e - z VS - P i - 4 o
Tk 1 Tt 3t Smad 8 tead 8 + Tl 5
0 "
4 BAR I 50 A LY LLER.)
A V.
d8 N - —
! RN : T

TERTI0 7 L e N T YR
Meat B 1Y

=
[ — 659 €1t €D Cor 1t GO €20 €99 i G 0 8y

i
0 - A
TFT, YUroN T GREE) v ot
PP Y

— W dimnnts pictnf —~? AT \s-—-\‘__,\,—' o oy o P —— —— ,--A\\’_

. 5
0 T T T T T T T T T T T T -+ T T T T 7 +

4] 2 18 4 06 2 18 0 % I 18 0 0% 1 18 ¢ [ 13 18 (] [ 12 18
Noveraber 2 I 4 1 I
7

(= -
7 -THULE 50
-

w"“"{ - T - =
" e - . 1
JTHULE 30 it % e 30

§

3
.l

$ - i

© S
0 i e
55, L

el

LARTN Y. 7 A
W,

N ;
T=T vukon FU ey 1o 5 FP oy FTrein
5
3 P’A’ BN gy ‘/AI M (PN
o e e e e e S
% R i ¢ [ 2 3 0 [ 3 s 0 06 12 % 0 % 1 s
November 8 9 0 i 2

These data are recorded on magnetic tape. A computer program converts the data t
and produces this microfilm output showing the stations on the same time scale.

154




B,8 ABSORPTION -~ METHOD A2 (RIOMETER)

AT BOULDER
STRIP CHARTS| Cont'd.
GEJGRAPHIC YEAR
STATION LAT LING 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
EAST
HUANCAYO 128 285 Q@ @ & Q @ Q@ a a Q@
SAN JOSE 23S 315 Q@ B & @ @ @ @& Q
CARNARVON 25S {14 c a4 & & a Q
DURBAN 29S 30 Q@ a
HERMANUS 348 i9 @ 2 4 @4 a a & @ aQ
MELBOURNE 37S 144 Q@ Q
KERGUELEN 43S 70 Q Q@ Q Q a
CAMPBELL IS 528 169 Q@ & @ Q2 Q
MACQUARIE 54S 150 e Q@ a Q
CASEY 658 1180 g QA Q
HAHSON 67S 62 Q a Q@ Q
DAVIS 68S 78 Qa e q
SYOWA BASE 638 39 8 A A A A A
SANAE 70S 358 B A C
BAUDQUIN 708 23 Q Q
CAPE HALLETT 728 170 8 @ @ Q S
EIGHTS 75S 283 B A B S
BELGRAND 77TS 322 B A A A
MCMURDO 77S 166 c & @4 & @& 8 & & a @ a
VOSTOK 78S 106 C A A A A A A A A
BYRD STATION 80S 240 A A A A A A A A A S
SOUTH POLE 90s 0 A A A A A A A A A A
NOTE: Some of these data are held on paper charts and some on 35 mm microfiim.
The Alaskan chain strip charts for 1969-1972 are on microfilm.

KEY TO SYMBOLS

A = 12 Months Q = Data exist but not held at WDC-A;

B = 6-11 Months QUERY WDC-A to assist in obtaining data

C = 1-5 Months P = Data PRESUMED to exist but not held at WDC-A;

WDC-A will attempt to ascertain availability
S = Program STOPPED operations (see MASTER

STATION LIST for actual date)
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B.9

Method A3 (CW Field-Strength) data consist of monthly tables of hourly or half-hourly values of absorp-
tion obtained by measurement of the field strength of sky-wave signals at either short distance or at
obligue incidence on suitable frequencies. Some unscaled strip charts, used primarily for relative
field-strength for evidence of sudden ionospheric disturbances, are also available. See C.6, SWF.

Kiel=
Transmitfer...xadie . frequency-..... 2175 X8z ____Recept station:Xolverg”

Power:.. .98 X ______ Reduct factor................... Distance:. 340 ku
onth.. et 19584 Geograph. coord. of el pont - =... 53219 ;4= 022 01! -,

\7ime: 06.00 06.36 07,60 07.30 08.00 08,30 09.00 09,30 10.00 10.30
OM]]. 06.15 06,45 07,15 07.45 08,15 08.45 09,15 09.45 10,15 10.45

|ate g g T ds T or T & [ a6 [ o6l qg] a6 ]

29,0 [ 27,0 | 27,0 { 24,0 122,00 |18,0 [17,5 | 15,5

J 1] - .
2| 47,0 48,0 152,5 | 51,0 | 49,0 | 45,5 41,0 36,5 | 37,0
J_| 44,0 41,5 | = - - | = |- - - 1
4 - | 37,0 37,0 | 35,0 | 34,0 | 33,0 | 31,0 ,28,0 |30,0 | 29,0
51 = - - - - - - o | - -
b. | 43,5 42,5}39,5 39,5 137,5 36,0 | 35,0 34,0 |33,0 | 31,0
L7 146,5] 44,5 43,5 | 4G 8| 41,5 | 34,5 | 35,5 [35,0 |35,5 | 32,0
0._| 50,5 50,5.| 44,5 | 436 41,5 | 38,0 | 35,0 32,0 [34,5 | 30,0] .
9| 45,0 48,0 45,5 | 42,5 1 39,5 | 35,0 | 34,0 [32,5.]29,5 | 29,0} -
| 0| 42,0] 43,0 40,5 | 35,0 | 34,5 31,5 | 26,0 [29,0 |24,5 | 27,5
l_| 37,5] 34,0 34,0 | 31,5 | 34,0 | 30,5 26,5 | = [26,5 | 24,5
1Z_| 40,0] 39,5 34,5 33,0 | 30,0 24,% 20,5 | 21,0
13_ | 40,0| 34,0 33,0 | 31,0 | 23,0 28,0 [26,5 | 25,0
4. | 36,0 31,5 32,07 28,0 | 27,5 | 22,5 | 21,0 |26,5 27,0 | 19,0]
M| 45,0 44,0] 41,0 37,5 /34,0 | - |24,0 |25,5 23,0 |.23,0}
B._|.42,0] 41,0 = |34,5]33,5|29,5|26,0 |23,5 |24,5 | 21,0] -

7. | 38,0 37,5| = |32,5]|29,5]26,5]26,5|25,51522,0 | 20,5
B 45,0 = - - 33,0 | 28,0 | 28,5 | 26,0 1421,5 | 23,0} |
I 1| 38,0] 36,5]| 37,5 33,0 | 32,5 31,0 [ 25,0 | = “Bg,5 | 27,0]

42,51 37,5 | 34,5 [ 33,0 | 32,5.]125,5 l25,5.] 23,0

S
o~
[av)
g
N
~
W
o -
i

2l_| 40,0| 38,5 34,5] 30,5 26,5 | 24,5 | 22,0 {20,5 19,0 | 17,0} ..
Z2_| 41,0] 35,0 35,0 30,5 38,5 |-24,5 | 22,0 | 22,5 |20;6 | 20,0
2. | 45,5| 41,0] 30,5| 34,0 29,5 | 24,0,} 22,5 | 22,0 | 19,0 | 19,5
24 | 33,5| 33,0| 33,5 = | 24,5]25,0|21,0]21,0 (17,0 | 19,0
25 | 41,0] 37,5 36,0 30,5 | 27,0 | 25,5 | 22,0 [ 23,0 [20,5 | 15,5]
26 | 42,0| 38,0/ 35,5 36,0 29,5 | 25,0 | 21,5 [ 23,0 [16,0 | 1&,0]
27_| 48,0 48,5| 41,5/ 36,5 31,5 ] 27,0 | 22,0 | 21,0 | 20,5 | 20,5
28 | 51,5| 50,0] 45,5| 40,0]353,0 | 26,0 [ 24,5 | = | - -~ 1
29. | 33,0| 31,0] 30,5] 25,5 26,5 ] 28,0 | 25,5 | 24,5 |.25,0 | 21,0
JO0. | 34,5 35,0 31,0] - |25,0/23,0|17,5 21,0 [ 16,5 | 20,5
Jl ' - , ;
Modia
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B.9 ABSORPTION - METHOD A3 (CW FIELD STRENGTH)

AT BOULDER
B
GEJGRAPHIC YEAR
STATION LAT LONG 57 58 59 60 61 62 63 6L 65 66 67 68 69 70 71 72 73
EAST
KUHLUNGSBORN S&N 11 B A B B A B B A A A& A A A A A &
NEUSTRELITZ 53N i1 A A A A A A A A A
0E BILY 52N 5 8 A A A B Q
KOLBERG 52N 13 A A S
GOLLM 51N 13 B A A A A A A A Q Q Q
LINDAU 51N 10 c B A A A A A A A & A A A& C
PANSKA VES 50N 14 A C A A S
PRUHONICE 50N i4 C A A A A A A A A A B
NAGYCENK 47N i6 @ A& aQ @
SOFIaA LZN 23 A A
AKITA 39N 140 A A S
ATHENS 38N 23 ¢ C
Bo9 FIELD~-STRENGTH STRIP CHARTS (UNSCALED)
AT BOULBER
| STRIP CHARTS (UNSCALED)
GEDGRAPHIGC YEAR
STATION LAT LING 57 58 59 60 81 62 63 Bk 65 66 67 68 69 70 71 72 73
EAST
ANCHORAGE 6iN 211 B A AN A A B A A A A B B B B C P
ADAK S5IN 184 B A & A A A A A A S
BOULDER NOAA LON 255 8 A A B A A B A A A A A A B
FT MONMOUTH 40N 286 C A A A A A A A B ¢ S
FT BELVOIR 38N 283 8 A A A A A A A A A A C S
WHITE SANDS 32N 253 B A A A B A A A A A A A A A A A C
OKINAKA 26N 128 B A A A A & A A A A A B A C C P S
PUERTO RICO i8N 293 8 A A A A A B S
TRINIDAD 10N 299 B A A B A B A B B C
HUANCAYD 1258 2865 B A A A A A A A A A A A A& A A A B
KEY TO SYMBOLS
A = 12 Months Q = Data exist but not held at WDC-A;
B = 6-11 Months QUERY WDC-A to assist in obtaining data
C = 1-5 Months P = Data PRESUMED to exist but not held at WDC-A;

WDC-A will attempt to ascertain availability
Program STOPPED operations (see MASTER
STATION LIST for actual date)

wy
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B.10

Drift measurements are of four methods:

D1

D2
D3

D4

[D5

intercomparison of fading signals at three or more antennas
spaced a few wavelengths apart

radio observations on drifting meteor trails

radio-star scintillations with three or more antennas spaced
many wavelengths apart

observations of characteristic reflection features at widely
spaced sites

chemical releases from rockets] (cf COSPAR Information
Bulletin No. 45, p. 14, Decision 20, August 1968)

JTRRUTSK TONOSPHERIC DRIFTS

Jlata | Bpems Bmcg;m?;m) A @ Vx Vy

puto | BE | alefon | W | dBg | | e

eight (rm)
Jg‘;{lngg; — 1968 rox
03.09 130 E 97 317 —66 +72
04.36 120 E 161 27 +173 +143
08.35 250 Fe 240 180 00 —240
13.06 330 F 337 00 00 +337
4 00.35 250 Fa 136 237 —113 —75

04.05 124 241 —108 —61
01.35 97 229 —173 —64
02.05 53 251 —52 —18
02.35 113 - 221 —173 —86
03.05 105 Es —93 —46
03.35 110 Es —141 —223
04.05 110 Es —176 —T75
04.35 130 E —1427 —84
06.05 125 E 00 +216
06.35 100 E 182 22 +68 +169
11.35 225 Fe 234 318 —157
19.05 335 Fq 107 282 —104
19.35 305 Fa 147 210 147
20.05 300 F2 120 276 —120 00
20.35 305 F2 87 231 —67 —55
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80.10 IONOQOSPHERIC DRIFTS
AT BOULDER

GEDGRAPHIC YEAR
LAT LONG 57 58 59 60 61 62 63 64 65 66 67 58 69 70 71 72 73
EAST
GODHAVN 69N 307 @ Q@ Qa @ s
MURMANSK /" 68N 33 C A C B A C S
COLLEGE BYN 213 Q
GORKY v, 55N 44 B A A C S
ToMsk v 56N 84 € A B A B B B A A B A B
KOOTHIJKY 55N 5 B A S
MOSCOK + S 55N 37 CW AW AW B 8 S
KUHLUNGSBORNY 54N 11 B8 A B B A B B A A A A A B A A A
ABERYSTHYTH v 52N 356 A A
CAMBRIDGE " 52N 6 B8 B B S
DE BILTV S2N 5 A A A A A Q
IRKUTSK 52N 104 8 B A A B C B B B B ¢
NEDERHORST 52N 5 8 A S
COLLM 4 SIN 13 B A A A A A A A A A A
SWANSEAY SIN 356 B C S
COLOGNE v'r 50N 6 8 C S
KHARKOV g S0N 36 C A A Q S
FREIBURG v 48N 7 B A A A A S
GARCHY 47N 3 P P P
ROSTOVY 47N 39 BW AW BW AW BW BW CW
OTTANAtﬁa 45N 285 C S
SIMEIS 44N 34 € B8 S
ALMA ATAV 43N 76 B B B B € C
ASHKHABAQ;§ 37N 58 A A B B B C B B B B
Y AMAGAWA 34N 130 B A B 6 C € C A A C C C
AHMEDABAD " 23N 72 B B S
PUERTO RICO 1BN 293 A B B
WALTAIR v~ 17N 83 8 A B S
BARBADOS ¢ 13N 300 8 8
T0GO 7/ 10N 0 B B S
IBADAN g7 N 3 ¢ B8 S
PARAMARIBO V. 06N 305 A
SINGAPORE ~~ 01N 103 B C S
JOHANNESBURG 26S 28 A S
BRISBANE +/ 27S 153 B A S
ADELAIDE / 35S 138 Qa a a
LOWER HUTT 41S 474 B A S
HALLEY BAY v 75S 334 B A C A
% g‘%}w}%"g 5
KEY TO SYMBOLS
A = 12 Months Q = Data exist but not held at WDC-A;
B = 6-11 Months QUERY WDC-A to assist in obtaining data
€ = 1-5 Months P = Data PRESUMED to exist but not held at WDC-~;
W = World Days Only WDC-A will attempt to ascertain availability
S = Program STOPPED operations (see MASTER

STATION LIST for actual date)

PUBLICATIOQONS:

World Data Center A Report UAG-17, NOAA, October 1971, Ionospheric Drift
Velocity Measurements at Jicamarca, Peru (July 1967 - March 1970).
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B.11
TONOSPHERIC SCINTILLATIONS FROM SATELLITE BEACONS

In the polar regions there often occur columns of enhanced ionization aligned with the earth's
magnetic field, known as field aligned irregularities. These irregularities of the ionosphere occur
in association with the aurora and other high-latitude phenomena. Owing to variations in refractive
index and to multipath effects produced by these irregularities, signals propagating through the
ionosphere during times when such irregularities are present suffer perturbations which have charac-
teristics similar to "noise". These perturbations have been studied extensively over the past decade
by radio-astronomy techniques and are known as radio-star scintillations. Since they are related to
the aurora, the occurrence statistics are similar to that of the aurora: the diurnal maximum occurs
near magnetic midnight; the day-to-day fluctuations are similar; seasonal variations maximize near
equinoxes; and they are more frequent during solar maximum periods.

During the past several years they have been noted to affect signals from satellites in the polar
regions. On such signals they produce an effect very similar to a noise-enhancement. The data signals
will sometimes be nearly unusable and command functions from the ground to the spacecraft will some-
times become scrambled. These effects are common in the 100 MHz to 400 MHz region. Such effects di-
minish according to' the inverse square of the frequency. Thus recent spacecraft utilize frequencies
in the range of 1700 MHz. Similar irregularities occur also in the equatorial regions and are observed
during acquisition of satellite signals at stations located within about * 10° from the geomagnetic
equator.

The scintillation signals as received during satellite acquisition may provide a means of studying
such scintillations in addition to the usual radio astronomical methods. Further, such studies may
help in design of spacecraft telemetry and in determining best Tocations for satellite data acquisition
stations. Thus the WDC will attempt to preserve records for certain of the existing stations in_ the
polar and equatorial regions.

Recordings held are the strip charts from some of the telemetry sites for selected periods.
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