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8 July 1963

Lear Acedemician Blagonrevov:

Tn my letter of 7 May 1963, I indicated that NASA hed no changes to propose
concerning the text of the "Flrst Memorandum of Understanding to implement the
Bilateral Space Agreement of 8 June 1962 between the Aéade:n;y of Scilences of the
USSR and the Nationel Aeronsutics and Space Administration of the United States",
agreed to by us in Rome on 20 March of this year. It is now my pleasure to inform
you similarly with regerd to the text of the mutuel understandings reached by us
in Geneve on 24 May concerning the. new Section IV, "Magnetlc Field Survey
through the Use of Artificial Satellites".

T propose, therefore, that the First Memorandum of Understanding, incorporating
the new Secbion IV, and the chapges to Section IV also egreed to by us in Geneve
on 24 May, become effective as of the date of your respense to this letter,
confirming approval by the Soviet Academy of Sciences. I hope that by this time
your Academy has already spproved both the original Rome document and the
subsequent Geﬁeva. text, and I shall lock Fforwerd to hearing from you Iin this
regard.

Sincerely yours,

(Signed) Hugh L. DRYDEW
Deputy Administrator

Academicien A.A. Blagonravov
Academy of Seiences of the USSR
Leninski Prospekt 14

Moscow, USSR

/..
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1 August 1963

Degr Dr. Dryden: ;

The Acedemy of Sciences of the USSR has instructed me to inform you of its
consent to the recommendations on the gquestions of implementing the bllateral
agreement on outer space between the Nabionel Aeronsutics and Space Administretion
of the United States of Americe and the Academy of Scilences of the USSR, which
were presented during the Soviet-American talks on the peaceful exploration of
outer space on 20 March 1963 in Rome, teking into mccount Section IV of the text
of recommendations (Magnetic Survey through the Use of Artificel Satellites) R
which were prepared on 24 May 1963 st Geneva.

The Academy of Scilences of the USSR expresses its hope thet the agreement
on peaceful exploration and utilization of outer space which has been reeched,
will promote further co-operation between Soviet and American scientists 1n thie
worthy cause in the name of scientific progress and the strengthening of peace
on Earth.

Respectfully,

(Stered} A.A. BLAGONRAVOV
Chairmen of the Commission,
Acedemician

Dr. Hugh L. Dryden

Deputy Administrator of the National
Aeronautics and Space Administration

Washington 25, D.C.
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FIRST MEMORANDUM OF UNDERSTANDING
TO IMPLEMENT THE BILATERAL SPACE AGREEMENT-
OF JUNE 8, 1962
BETWEEN THE ACADEMY QF SCIENCES'OF THE USSR AND
THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION OF THE US

I - PREAMBLE

The purpose of the present Memorandum of Understanding
is to begin the implementation of the sections of the bilat-
eral space agreement of June 8, 1962 dealing with a coordinated
nmeteorological satellite.program, world magnetic survey using
satellites, and a passive communication satellite experiment.
It also provides for future discussions by the scientists of
both countries of scientific results obtained from deep space
probes (Mariner II and Mars 1),

IT - COORDINATED METEOROLOGICAL SATELLITE PROGRAM

A. Exchange of Meteorological Satellite Data

The bilateral space agreement of June 8, 1962 provided

that the exchange of meteorblogical satellite data between

/itt
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Moscow and Washington be of approximately equivalent intér-
est to the two countries,

The following sections describe the date to be exchanged.
It is agreed that, in general, the data exchange is to be
completed within six hours of the observation time so that
it will be useful in weather analysis and forecasting,

In all of the joint activities relating to metecrologi-
cal satellites and exchange of meteorological data, the peb-
tinent recommendations of the World Meteorological Organiza-
tion shall be given due consideration.

1. Cloud Photographs

a., Selection of Photographs
Cloud photographs will be exchanged; the
selection of those to be transmitted will be
based on the following criteria:

1." Areas of the earth having few conventional
observations.

2, Pictures along active international air
routes, particularly oceanic.

3. Pictures containing patterns of meteorolog-
ical significance such as fronts, vortices,
cloud bands and streets.

b. Accuracy. of Location
1. Positions of identifiable cloud elements in

the pictures will be located with an accuracy

[eee
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2.

of about 200 km. Where landmarks are avail-
able, this accuracy should be about 100 km,
It is expected that this accuracy will be

improved later.

‘The pictures will include latitude and longi-

tude grids at 2° intervals.

.~ Brightness Levels

1, At the satellite receiving stations, six to
ten brightness (gray) levels®* will be con-
tained in thé pictures,

2. The pictures as received at the end of the
communications link will contain five to six
brightness levels, if possible.

3, To aid in the interpretation of cloud images,
copies of some of the original pictures trans-
mitted over the link will be mailed to the
other country.

Resolution 4

1, The ground resolution provided by the pictures

initially will be about 2.5 km and are exvected

to improve to about .l km.

*Brightness levels should be clearly distinguishable by eye,
the ratio of the intensities of adjacent steps being
eaual to the scuare root of two.

such as

[oos
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e. Field of View
1. The minimum field of view, on the earth's
surface, of each picture will be about 1000 km
on a side,
2. HNephanalyses

a. Nephanalyses will be transmitted for all pictures
received by the meteorological satellites.

b. Wherever possible, format, representation, and
map projections will follow World Meteorological
Organization recommendaticns.

¢. Polar stereographic projection will be used, ex-
cept in equatorial areas where Mercator projec=-
tion will be used.

d. A map scale of 1:20,000,000 or 1:15,000,000 will
be used as convenient to the transmitting country.

3. Other Satellite Observatiors
As satellite observation techniques are developed
to the point where they provide new useful infoﬁma-
tion for weather forecasting, the data obtained will
be considered for inclusion in this exchange progrém.

B. =Ixchange of Technicues and Results of Scientific Pesearch

To assist in making maximum use of the satellite data in
weather analysis and forecasting, there will be an exchange,
on a basis of mutual interest, of techniques of interpretation

and analvsis,



Af5k82
English
Page 8

It is also desirable to exchange scientific literature
and data for research purposes, and to organize cooperative
symposia.

C. Exchange of Conventional Meteorological Data

The establishment of a facsimile quality communications
link -between Washington and Moscow for the exchange of éatele
lite data provides an Opportunity, when if'is‘not being used
for the transmission of satellite data, for the exchange of
related data obtained by conventional means of observations,
and related maps, which will allow for improved correlation
between satellite and conventional observations. Each country
will indicate which of these data, available in the other, it
wishes to receive and determine the pfiority of transmission.
Some details of the exchange of the conventional data are
given in an appendix and others are expected to be clarified,
as they arise, by an appropriate working groun.

D, Establishment of Communication Link

With the understanding that the regular exchange of
meteorological data obtained from meteorclogical satellites
will commence in the beginning of the second half of 1964,
NASA and the Academy of Sciences of the USSR consider it de-
sirable, in the beginning of the first half of 1964, to start
the occasional exchange of conventional meteorological data
and experimental sateilite data and for this purpose to
establish the communication link between Moszcow ahd Washington

provided in the agreement of June 8, 1962,
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Characteristics of the Communication Link

The communication link shall be arranged on a
four-wire basis, for full-time use, allowing simul-
taneous transmission of facsimile telegraphy infor-
mation in both directions. Technical pafameters of
the communication link shall conform to the CCITT
series T recommendations.

The link shall be equipped for non-simultaneous
voice use to allow technical and meteorclogical co-
ordination as necessary.

Characteristice of Terminal Equipment

Terminal equipment used for transmission of
weather maps and charts shall conform with WMO re-
commendation 10.6.17/1 -~ "Standardization of
International Meteorological Transmissions by
Facsimile - Equipment Characteristics."” The pre-
ferred index of cooperation will be 576, The drum
speed shall be 60, 90, or 120 rpm, depending upon
the results of the technical tests.

Additional requirements for the terminal equip=-
ment for transmitting information obtained from
meteorological satellites shall be determined dur-
ing 1963, < Each party shall provide and operate its

own terminal equipment,

[oee
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3. Routing of Communication Link

The ecircuit for the link shall be routed
Washington - New York - London or Paris - Berlin -
Poland - Moscow, assuming first that adeguate facili-
ties (circuits) are available over this route and
second, that tésts prove this routing to be techni-
cally acceptable to both NASA and the Academy of
Sciences of the USSR. Technical arrangements for
those sections of the link from Washington to Berlin
shall be made by NASA, Technical arrangements for
those sections of the link from Berlin to Moscow
shall be made by the Academy of Sciences of the
USSR.

Joint technical tests of the communication link
along the selected route Shall be conducted during
January 1964, and after this the Sommunication link
will be put into regular operation.

4, Cost of the Communication Link

NASA and the Academy of Sciences of the USSR
shall, within one month, agree upon a suitable
mechanism for the handliing of charges over the
entire link in such a way as to provide for equal

sharing of cost of the whole line by the two parties.
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5. Reception of Meteorological Data by Weather Services
of Other Countries L
The desire of Weather Services of other countries
to bridge the line on a receive~onlv basis in ordenr
to obtain meteorological data for their own use will
be welcomed with the condition that each such Weather
Service will make a proportional contribution to the
total expenses of the communication link.
6. Coordination
NASA and the Academy of Sciences of the USSR
shall, within 60 days, designate representatives
for continuing direct technical coordination of
details concerning this link.

E. Coordinated Launchings of Weather Satellites

The Bilateral Space Agreement of June 8, 1962, rrovided,
among other things, for the coordinated launching of opera-
tional weather satellites. It is considered desirable to
initiate coordinated launchings of weather satellites towards
the 'end of the experimental period in order to gain experi-
ence with such coordination and to provide for more frequent
receipt and exchange of data of both exrerimental and oPefa-
tional value.

The Academy of Sciences of the USSR and HASA therefore
agree to convene a suitable Joint Working Group by the end

of 1963, so that arrangements may be made, consistent with
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III

the provisions of the June 8, 1962 agreement, for mutually

agreeable launching schedules,

- ARRANGEMENTS FOR PASSIVE COMMUNICATIONS SATELLITE EXPERIMENTS

A. General

The National Aercnautics and Space Administration and
the Academv of Sciences of the USSR agree to participate
jointly in rassive communications experiments using a large
reflector satellite, Echo II, (referred to as Echo A-12" in
the agreerent of June 8, 19624 which NASA is expected to
launch prior to the middle of 1364,

B, Satellite Characteristics

The satellite to be used in these experiments shall be
approximately 44 neters in diameter and shall be constructed
of a material having a radio wave reflectivity of 98%. It
will carry two telementry transmitters (aprroximately 136 mc/s)
to be used as tracking aids. The intended orkit will be in-
¢lined about 82° to the equator and will be roughly circular
at an altitude of 1280 knm.

C. TFrequencies and Route

Communications experiments shall be carried out at fre-
quencies of approximately 162 me/s between the USSR (Zemenki

Observatory, Gorky State University) and the United Kingdom

(Jodrell Bank Observatory, University of Manchester).
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In view of the technical desirability of carrying éut
communication experiments with a passive satellite using
higher frequencies, NASA and the Academy of Sciences of the
USSR shall consider, within three months foliowing the date
of this apgreement, the possibility of extending these tests
into the microwave region of the radic frequency spectrum,
The possibility of arranging radar and optical observations
of the Echo II satellite sphere during the period of its
inflation and thereafter shall be considered within the same
period.

D. Arrangments

The Academy of Sciences of the USSR shall make necessary
arrangements for use of the Gorky State University facilities.
NASA shall make necessary arrangements for the use of the
facilities of the Universitv of Manchester at Jodrell Bank.
Within sixty days NASA and the Academy of Sciences of the
USSR shall appoint representatives to begin and carry on
continuing technical coordination with respect to the ex-
periments at approximately 162 mc/s, NASA will request the
appointment ofla correspohding technical representative of
the University of Manchester.

In case the question of using higher frequencies for
carrying out the passive satellite experiments is settled

positively, NASA shall arrange, through the General Post
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Office of the United Kingdom, for the use of the Goonhilly
Downs Station and shall request that technical representatives
also be appointed by the General Post O0ffice., The technical
representatives for NASA and the Academy of Sciences of the
USSR, referred to in the preceding paragraph, shall also
serve to carry on continuing technical coordinaticn for
these experiments or other representatives may be named for
this ﬁurpose.

It is understood that there will be no mutual money re-
imbursements between NASA and the Academy of Sciences of the
USSR for the use of any facilities.

E. Orbital Information

NASA shall provide a prediction of the expected initial
orbital elements at least two months prior to launching of
the satellite. Actual orbital elements based on tracking in-
formation will be supplied for the duration of the experimental
reriod, at intervals of approximately once per week, or as
necessary for adequate pointing of the communication antennas.
The Academy of sciences of the USSR shall provide fracking
data on orbits that are visible in the USSR but not in the
USA in a form to be mutually agreed on by the technical

representatives.
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F. Planned Types of Transmission

The passive Echo II satellite experiments shall basically
consist of measurements of the gquality of transmission over
the circuit between the USSR and the UK for the following
kinds of transmissions:

(a) Unmodulated carrier

(b) Single frequency modulation

{c) Telegraphy

(d) Facsimile and voice if feasible,

It shall also be an objective of these experiments to
test the feasibility of direct communication between the US
and the USSR using the Echo II satellite as a part of the
link. For this purpose NASA will arrange for the part of the
link from the US to the UK.

n. Exchange of Observational Data

The results of the experiments and observations shall
be promptly exchanged between NASA and the Academy of Sciences
of the USSR, and be made generally available to the scienti-
fie and technical community. Information about the equipment
used for the experiments shall be exchanged to the extent
necessary for the interpretation of these data.

H. Future Plans

NASA and the Academy of Sciences of the USSR will con-

tinue experimental research with active communications
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satellites under their national programs; after the comple~

tion of preliminary national tests, negotiations will be

continued to discuss the possibility of joint experiments

of mutual interest with active communications satellites.

IV - MAGNETIC FIELD SURVEY THROUGH THE USE OF ARTIFICIAL SATELLITES

1,

2,

Objectives

It shall be the aim of the cooperative effort at
this stage to produce a mapping of the earth's magnetic
field by using US and USSR Satellites flow during the
International Year of the Quiet Sun (IQSY).
Satellite Orbits

The forms of orbits, their altitudes and inclination
to the equator will be selected by the satellite-launching
country, in accordance with the objective of the experiment,
It is agreed that the accuracy of determining space and
time coordinates for the separate megnetic measurements
on thelsatellite be such that after necessary prbcessing
by the satellite~launching country the magnetic data would
not contain errors greater than plus or minus 10 gammas.

Times of Satellite Launchings

The times of satellite launchings will be determined
by the satellite-launching country and will take place

during the ISY, It is recommended that Launchings take
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place in 1965 since one may expect, in 1965, that the
ground-based magnetic observatory programs of all coun-

tries participating in the IQSY will be in full operation.

Lifetime of Satellites

It is agreed that the lifetime of each satellite be
such that the minimum density of magnetic measurements
from each satellite correspond to no less than one per
200 kilometer square on the earth's surface.

Satellite Apparatus

It is agreed that absolute magnetcmeters of various
types be used, such as optical pumping and proton preces-
sion magnetometers. It is recommended that the sensitive
elements of magnetometers be located on the satellites in
such a way as to minimize the effects of magnetic fields
from the spacecraft.

Time Variation Corrections

With a view towards the desirability of working out
a common method of introducing time variation corrections
into the results of observations from satellites, it is
agreed that each side conduct research in this direction
and exchange results with the other side. The following
possibilities should be considered:

a. Comparison of satellite magnetic measurements

taken at different times but corresponding to
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the same region of space within a diameter of
10-20 kilometers;

b. Comparison between experimental data obtained
from satellites with those from ground-based
magnetic observatories,

For the compilation of a magnetic map it is agreed
that the fesults of satellite measurements made on magne-
tically quiet days be utilized.

In connection with the above, an exchange is recom-
mended between the Academy of Sciences of the USSR and
the NASA of the USA, namely: microfilm copies of magne-
tograms and tables of hourly averages of magnetic elements.
In addition, copies of mﬁgnetOgrams shall be accompanied
by data on‘the preliminary base line values, scale values,
temperature coefficients, and types of instruments.

It is agreed that these data be exchanged no later
than three months after the month of observation from the

following observatories:

USSR USA
Yakutsk Sitka
Sverdlovsk College
Irkutsk Fredericksburg
Odessa Tucson
Tashkent San Juan

Guam

It is agreed that the final base line values be ex-

changed on a guarterly basis.
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Exchange of Satellite Magnetic Measurements

It is agreed to exchange results of magnetic measure-
ments from satellites in the form of scientific articles
or reports containing information on the satellite equip=-
ment, the data, its accuracy, methods of processing, in-
troduced corrections, and estimates of the accuvacy
aéhieved judged necessary by the authors of the experiment,

It is agreed that eéch side if necessary will furnish
by mail to the other side any additional data which may
help to clarify the questions which arise in thé use of
the data recieved by exchange toc remove the difficulties

in utilization of those data.

Exchange of Data from Magnetic Surveys of Other Types

It is agreed to exchange comparable amounfs of data
from magnetic surveys which may be necessary for the com-
pilation of a magnetic map énd which are made without wusing
satellites (ground, sea, aerial surveys) in the form of
maps or of reports with attachments giving the results of
survevs in tabular form, indicating coordinates and thsa
times to which these data refer,

International Cooperation

It is agreed that appropriate organizations under
the International Council of Scientific Unions, includ-

ing the International Union of Geodesy and Georhysics and
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COSPAR, concerned with the World Magnetic Survey be kept
informed of the proposed joint US-USSR contributions to
the World Magnetic Survey and of analysis of the results.
Scientific ‘data resulting from this work which is suit-

able for storage and dissemination through the World Data

Centers will be supplied in a timely way,

V - OTHER QUESTIONS OF COOPERATION
Representatives of the Academy of Sciences of the USSR
and NASA consider it to be useful for further progress in the
space sciences to exchange scientific data received as a re-
sult of the launching in the USSR of an automatic space sta-
tion towards the planet of Mars and the launching in the USA

of a space station towards the planet of Verus, For this
purpose it is desirable to conduct meetings of scientists of
the two countries to discuss the results of those experiments
in outer space. The preliminary discussion of these questions
will be held during the next meeting of COSPAR in June 1963

in Warsaw. Additional meetings may be arranzed at a later
date, dependent on progress in analvzing the data received
from "Mars I" and "Mariner II" by the scientists of both

countries.
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VI - EFFECTIVE DATE
The recommendations prorosed in the present document

have a preliminary character and will be presented by both
parties te the Academv of Sciences of the USSR and the iiational
Aeronautics and Space Administration of the US for final
consideration. If either of the two parties firds it neces-
sary to make any corrections, additions, or deletions in the
text of the prepared documents, then all of these changes
should be made in the shortest possible time after the con-
clusion of discussions concerning the conduct of a world
magnetic survey by means of artificial satellites, bv cor-
respondence, which will be sent to the fcllowing address in
Moscow:

Academy of Sciences of the US3:Z:

Leninski Prospekt 14

Moscow

USSR
and to the following address in Washington:

National Aercnautics and Space Administration

Attention: Dr, Hugh L. Dryden

400 Marvland Avenue, S. W,

Washington 25, D. C.

U.S.A.



If in this final consideration there is failure to agree
on any of the three major areas, the recommendations in the

other major areas will continue in effect.

Rome, Italy and Geneva, Switzerland

March 20 and May 24, 1963
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EXCHANGE OF CONVENTIONAL METEORQLOGICAL DATA

Types of Conventional Data

1.

2.

Computer Processed and Checked Upper Air Data

a. It is not anticipated that all conventional data

would be processed and transmitted but rather the

data for a few selected upper air levels that are

particularly significant for analysis and fere-

casting. Criteria for the extent of this kind

of data exchange would be based con the folleowing:

1.

3.

k.

Limited to these stations from.which the
original upper air reports‘are recaeived within
three to four hours at Moscow or Washington.
{This amounts to a "Regional" collection).
Original reports will be subjected to rapid
computer processing in order to eliminate and/or
correct erroneous reports and to arrange the
data in a convenient and systematiec form for
trancmission,

The upper air levels useful for numerical
weather preduction are 1000 mb, 850 mb, 700 mb,
500 mb, 300 mb, and 200mb,

At the levels indicated éboVe, the following
data will be transmitted: temperature, geo=-

potential height, dew point and wind.
The areas and network of stations for which

the data are to be transmitted will be de-

termined later.

Conventional Weather Charts

Charts prepared by cbjective numerical techniques

in graphical form should receive priority for exchange

on the communications link. The types of charts that

would contribute to improved world weather analyses

and predictions are:

[ooe
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b.

C,

d,

Northern Hemispheric analyses of the 1000 mb and
several upper air levels such as the 500 mb, 30Q mb,
and 200 mb levels.

Northern Hemispheric predictions for 2% heours with
the possibility of extending the period of forecast
to 72 hours in the future, for 500, 300, and 200 mb.
It is desirable in the future to exchange extended
period forecasts of five days or longer and a
selection of the important working charts or dia-
grams that may be used in geherating these forecasts,
In order to ccordinate satéllite and conventiecnal
obsarvations associated with important weather
devalopments, available detailed analyses and
satellite photographs for specific areas will be

transmitted on request as soon as possible.

Timing and Frecuency of Exchanges

To be of maximum operational value, all infor-

mation should be submitted as early as practical.

Suggested items are:

2.

Processed upper air data within 4-5 hours of
observation (twice per day).

Analyses within six hours of observation (twice
ver day).

Prognoses within 6~8 hours of cbservation (twice

per dav).

Map Scales and Projections

a_-a

Polar sterecgraphic projections will be used for
all chart exchanges.

Analysis and prognostic charts having a scale of
1:30 million or 1:40 million will be used.
Special charts exchanéed on reguest would be on
scales most convenient for the transmitting

country,
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