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Lyax solb:

I have attached a copy of a Jraft swworandum from gour office,which
was gent to the Hational Aeronautics and Spaca Administration,
requesting an analysis of the feasibility of changing the planned
S4ASAT-A orbital inclination.

the orbital parameters of SEASAT-A were chossen after careful con-
sideration of all wission objectives. Ona objective of special .
DoD interast is the collection of radar altimetry data which will
detarmine the north and east components of the deflection of the
vertical. A non-polar orbit is raquired to achieve this objactive.
Howevar, it was also recognized that SEASAT~A would yield valuable
data on sea lce coverage. Thus, the final orbit configuration was
chosen to allow collection of altimetry data and as much sea ice
coverage ag possible, The current plans for SEASAT-A do not allow
an orbital change aftor insertion.
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I would be happy to review the regquirements for sea lce coverage
with you and the opportunity provided by SEASAT-A for satlsfying
thege reguirementsa. Howaver, please addrxess future issues with
me or ny ataff go that a consensus viewpoddt is formulated before
its presentation to another agency.

Sincerely,
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12 November 1975

Dr. Martin J. Swetnick

Director,

Earth Observations Progrem DECLASSIFIED IN FULL

Code ERR ggmlﬂ E%13526 .
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Dear Dr. Swetnick:

Attached is a copy of the draft letter Navy proposes to forward
to the Administrator of the National Aeronautics and Space
Administration regarding the cheange of SEASAT-A orbit. I
discussed with you the possibility of discussing this change in
the program at the IARCC meeting on 4 December 1975.

I would sppreciate your Judgment as to whether the TARCC 1is the
proper forum to discuss the orbit change.

/smiﬂr/ejz, ’
/ﬂ({\/&/’ ‘
R, K. McGREGOR

Director
Arctic Progrem
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Encl:
(1) Draft Copy of Memorandum for the
Director of NASA (
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MEMORANDUM FOR THE ALMINISTRATOR OF THE NATIORAL AERONAUTICS AND SPACE
ADMINISTRATION

Subj: Orbit Change for SEASAT-A; feasibility of

Encl: (1) JCS Memo JCSM~109-073 of 15 Mar 1973
(2) Matrix of DoD Arctic Pack-Ice Requirements March 1975

U, S. Awmmy CRREL ltr of 16 Sep 1975

DREO Canada itr DREO 1/0-801P6k of 22 Sep 1975

Canadian Ch3 ltr of 30 Sep 1975

Petroleun Industry, Beaufort Sea Environmental Program ltr
.of 26 Sep 1975

Imperial 0il Limited ltr of 9 Oct 1975

Telecen Dr. Gudmandson, Denmark and Mr. Johnson, ONR of
26 Sep 1975
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1. Enclosures (1) through (6) identify & numbter of validated U. S.
Department of Defense, international end industrial requirements for
sea ice informetion vhich cen te uniguely answered by the SEASAT~A
capability. The following is & synopsis of enclosures (1) through (7).
2. Enclosure (1) established the need for knowledge and extent of
sea ice coverage to plan and execute polar operations.
3. Enclosure (2) validated mejor command reqﬁirements for sea-ice
coverage. Basically the requirements are:

(a) Concentration, age and thickness

(b) A1l weather capability

(c) Observarions at least three times a week

(d) Distortion-free images

(e) Resolution to less than 100 meters

(£) Data rcouired along entire continental shelf of the Arctic Ocean
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(g) Data format must allow determinetion of geographic coordinates
L. Enclosure (3) specifies the requirements of the research community
in its effort to model ice distribution, dynamics and thickness for
Navy polar planning and execution and in support of national defense
needs including:
(a) A1l veather imagery with a high level of resolution
(b) Minimum time between replicate images (presently 1-2 days
in SEASAT-A)
(c) Coverage of the entire Arctic Basin including the southern
half of the Pacific gyre in the Beaufort and Chukchi Seas,
East Greenland Drift Stream, Barents Sea end Northern Sea
Route of the USSR
5. As noted in enclosures (4), (5), and (6) the Canadian Arctic sea
ice and remote sensing communities (government‘éhd industry) are
enthusiastie about recelving SEASAT-A dats as Tar north as the North
Pole. The Canadians are planning to dbuild two digitel ground stations.
The first station will be installed at a remote site near St. John's
Newfoundlend, The sécond station will be provided to the Jet Propulsion
Laeboratory. The Canadians endorse & higher orbit in order to acquire
deta of sea ice coverage over the Beaufort Sea and the waters surrounding
the Canadian Aretic Archipelago. They prefer coverage of ‘the entire

Aretic Bagin, recognizing that the entire Arctic ice pack must be

monitored in order to generate valid ice prediction models for fringe
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areas such as the Beaufort Sea.

6. Enclosures (6) and (7) specify the interest and requirements of the
petroleum industry in its effort to establish, protect and complete
offshore drilling operations on the continental shelf of the Beaufort
Sea. It is noteworthy that prior knowledge of ice conditions may save

up to $100,000 per day in drilling costs for one company oil drilling

rig alone.

T. During conversations with Dr. Gudmandson, Danish remoté sensing
scientist, enclosure (8), he expressed a strong need to have a higher
orbit for SEASAT-A to provide covergge of Greenland and the East
Greenland Current sea ice areas. However, to acquire data the Qecéivingr
station must be located in northern Europe. Dr, Gudmandson hes requested
participation of the Governments of Iceland and Demnmark to establish
through NATO mechanisms a ground receiving station in- Iceland,

8. The capability of SEASAT-A with the synthetic aperture radar in
proper orbit can be the cornerstone upon vhich a major advance in

our skility to apply furdamentel geophysical knowledge to real
operational ice problems can be built. If SEASAT-A had been opera-
tional, in the proper orbit, during the present summer and fall it

might have been possible to avoid the immense costs that will be incurred
by the nation as the result of many of the sea 1lift barge support

vehicles to the Horth Slope of Alaska being unable to reach their

destinations. The increased costs to one company alone (Atlantic
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Richfield) for re-routing supplies this Year because of the ice situation
are reported to be in the order of 25 million dollars. Finally, the
major ground truth exercise that will occur during the period of opera-
tion of SEABAT-A is the deployment of the Nansen Drift Station. It is
expected that a number of U.S. and Canadian federal agencies will
participate in this project as in the case of the Arctic Ice Dynemics
Joint Experiment. Denmerk, Norwsy, Iceland and NATO will probably
participate also. The drift will be from the estuary of the Lens River
along the axis of the mid-Atlantic ridge, across the North Pole’and into
the Greenland Sea. The drift will contain as program elements extensive
efforts in seea ice physics and remote sensing that could readily éerve
.as verification programs for SEASAT-A. Should SEASAT-A orbit take it no
further north than 72°, the locaxioné of SEASAT-A imagery and the

Hasen Drift will be muﬁually exclusive and a major réséarch opportunity
to describe this little known area of thé Arctic ?;ean will be lost.

9. Y§rbal discussions between HASA gnd DoD_p?rgoghe; have previously

indicated the impo?tance of the‘altémetry data which SEASAT-A is |
‘ capable of providing for geoidal purposes. Such data continues ;o be
an importent DoD requireﬁent, which could be satisfied best by ten
;;A£ﬁé’of data at’thg‘jg?>§g?lipation, Arctic ice coveroge has been

considered important for some time also as indicated by enclosure (1).

The inadegquacies of Arctic ice forecasting and the greatly increased

expenses to the nation (industry, and federsl government agencies)
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resulting from suchkinadequacies became very apparent during the 1975
navigation season. Drilling off the north coast of Alaska is now
expected in the near future and this will intensify the need for e
accurate ice forecasts.

10, It is now recognized that ice forecasts for the Beaufort and

Chukchi Sea will require synoptic monitoring of the entire Arctic

ice pack rather than Just the southern fringes of the ice pack that

would be proviéed by a 720 orbit. For these and other reasons the

Department of Defense feels that coverage of the entire Arctic ice

pack (polar orbit) is highly desirable not only for national security

needs but also for industrial needs, commercial shipping, navigatien

and offshore drilling purposes. We believe that further contacts by ‘\jif\

NASA with the U.S., Inter Agency Areéic Research Coordinating Committee

(TAARCC) and with the Arctic shipping and petroleum industries will

verify these needs., In view of the gbove this department recommends

8 study by your office to determine the feasibiliéy of an orbit change

to 90° inclination for SEASAT-A after the first ten months of flight

duration at 72° inclinstion. It is also recommended that NASA discuss

this matter with the entire membership of IAARC.




