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SUBJECT: SRASAT-A Assessment (U)

The Navy's acseptance o¢f the responsibility for couducting a
systemtic sssessmsnt of the SEASAT-A secsor cemplament, as iadicated
in your semoramdun dated 12 Novamber 1976, prasests sa opportwmity to
fully wnderstand the nilitsry velus snd the natiomal security coucerns
aof the total systen. It slse provides & gocd techuical base for for-
of the Dob pesitios with respect ¢ the follow-em operssional
Approgriste revisions to the research and dawelopment budget
bhave besn made o fund the efforte im Y 1978 and beyomd. ZSowsver, the
funding for FY 1977 should cems froo axisting Navy resouress. ‘

N he plan for accompiishing ths task 1s ganeraily aceeptable and I
agrea that your effotis should start immadistely. Additional points
vhish should be considered in your malyeis sra: (D) 7

a. N The impact of mother satsllite obteining nesr simmita-
asous chasrvatisns in the sams gesgraphic ares snd how
this sight enhance the poseidility of synergistie affacts.

be (U) The petemtial need for invelvemsut of other sexvices or
dafense agenciss based oun additional military requive-
mats of techrical informatisn to expamd ths seope of
the study.
(1) I request that you provide a status repert os a quarterly basis
susmarisiag your progress. Sheuld significent eveats warreat altaring
the preseat plam, you will be zo ustified.

s/ Malcolm R, Curvie

;(‘ Haleolm R. Currie
Temv/6 Jan 77

0AD(SEAS) X-57036
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ct DECLASSFIED I FLL
Authority:
Chief, littoycords & Declass Div, WHS |
Date: JUN (5 2015 COVERING BRIEF e e

.

14 1N 1977

T0:  DIRECTOR, DEFENSE RESEARCH AND ENGINEERING
’ ROSSN. WILLIAMS
f\p FROM: DEPUTY DIRECTOR, STRATEGIC AND SPACR SYSTEMS  FADM U5, NAVY

FROBLEM: (U) Endorse Navy's plan for a systematic assesswent of the
sengor complemsnt om SEASAT-A and provide additional points for expan-
qion of the analyais,

DISCUSSION: (/) As the primaxry user of the data, Havy agreed to

assume vesponsibility for a detailed study of the total SEASAT-A sensor
group. Sea Navy memorsndum, 11 November 1976 (Tab 3). This study is
very important to DoD in establishing our positiom regarding the
operational SEASAT system vhich will follow. Tha Navy plan is acceptable
but can be enhanced by ineclusion of two additfonal thoughts.

(U) The funding which Mavy requested for the analysis was included in

the FY 1978 budget submission. The only provision for the FY 1977 funds
is existing Navy resources.

IMPLEMENTATION: (U) A memorandum has been prepared for your signature

to the Assistant Secretary of the Havy, Ressarch and Development (Tab A), i
which endorses the plan, provides funding information, and lista the !
additional points to expand the study. '

RECOMIEMDATION: (U) That you sign the memorandum at Tab A. ‘
CONCURRENCE: MNone

LKuykendall/euv/6 Jan 77
OAD(S&AS) X~-57036




ASSESSMENT OF THE MILITARY VALUE OF SEASAT AND
ITS FOLLOW-ONS L3 BF

I. INTRODUCTION

SEASAT is a proof-of-concept satellite experiment designed
to measure ocean surface parameters. The sensor complement is:
Radar Altimeter (ALT), Scanning Multifrequency Microwave
Radiometer (SMMR), Radar Scatterometer (SCAT), Synthetic Aperture
Radar (SAR), and Visible/ IR Scanner (V/IR). The planned launch
date is May 1978. Measurement objectives are: marine surface
topography, surface wind speed and direction, significant wave
height, directional ocean wave spectra, sea surface spectra,
coastal region images, undulations associated with gravimetric
. anomalies, and detection of icebergs. Concerns have arisen

regarding risks to national security as a consequence of
unrestricted release of data from SEASAT and projected Earth
observation programs and experiments.

Although the requirements of the civilian program of Earth
observations from space are quite different from military
objectives, a continuous improvement in resolution, coverage,
data processing, etc. of various sensors developed by NASA and
NOAA are expected to conflict with national security interests.
This stems from the fact that there is no restriction on the
distribution of the data produced, participation of foreign
investigators in such programs, and potential of direct reception
of raw observational data at foreign sites. Clearly, performance
of these systems will reach a point at which the observations
will contain information of considerable military value. Less
apparent is a distinct possibility that while the information
produced by a single instrument may not contain anything of
military interest per se, when combined with cleverly processed
outputs of other instruments on the same or other satellites,
the results become militarily valuable.

The beginnings of a conflict between civilian space activity
and national security interests arose in the GEOS-C program and
are now surfacing in the SEASAT project. The area of concern in
both cases has been high precision altimetry which affects the
definition of the geoid, which in turn has SLBM targeting

SI02 69 NN gy
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implications. Of additional concern with SEASAT is the possibility

that data from the various sensors could be utilized in combina-
tions (the synergistic effect) which might provide unexpected
detection capabilities.
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It is the purpose of the subsequent discussion to outX;

a program to assess the military value of SEASAT-derived
information and that of subsequent operational versions. 4
Further, the possibility of synergistic results, when data“
two or more SEASAT sensors are combined or when SEASAT-generated
information is combined with that produced by other NASA, NOAA
and conceivably unfriendly observational programs, will be

- assessed.

IT. ISSUES TO BE RESOLVED

A list of issues to be considered is given with minimum
discussion. The list, not claimed to be exhaustive, is divided
into technical and management categories.

A. Technical Issues

1. Sensor Resolution, Precision, Coverage

The problem is to establish values at which the
data output becomes of military concern. Consideration of
SEASAT performance and projected follow-on improvements will be
assessed in terms of all environmental parameters measured, and
in terms of secondary-performance objectives. ‘

2. Timeliness and Spatial Distribution of Observations

This is an important item. If an aircraft carrier
is detected, information regarding its location loses value if
the information transmission is delayed. This information is
perishable. On the other hand, local details of the geoid
remain valid over indefinite spans of time, and have enduring
value for military applications. The spectrum of perishability
will require considerable thought and trade-off analysis.

3. Ground Truth Evaluation

Underflights and shipborne measurements will be
conducted jointly with SEASAT to calibrate and evaluate sensor
performance. The surface measurements will be carried out with
an advanced sensor complement and results extrapolated to assess
performance levels expected of SEASAT follow-ons.

4. Synergistic Effects

Current experience has shown that, in some cases,
information extractable from various NASA and NOAA programs
exceeds design estimates. Combinations of instruments such as
a 30-meter resolution mapper with a l0-meter resolution pointable
imager provide a great deal more information than each one
separately. Data from several sources (other satellites, ship,
buoys) may be used in an interactive way to yield data of high
value to military operations.
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Orbit Precision

5..

Geodetic accuracy is dependent on satellite
altimeter data which in turn are dependent upon tracking
precision. In addition, position translation (tying geodetic
nets together) is dependent on precise orbital determination.
Therefore, high-precision tracking data, because of its
impact upon the utility of sensed data, are of military
value in their own right.

B. MANAGEMENT ISSUES

SEASAT is scheduled for launch in May 1978. Important
decisions are now being implemented. DOD considerations
should be factored in as soon as possible before the NASA
actions become irreversible. : .

Recommendations for Navy Policy decisions should be
made by the Naval Environmental Remote Sensing Coordinating
and Advisory Committee (NERSCAC) (with support by OP-60, OP-955,
OP-21 and PME-106) based upon military requirements and
technical information resulting from this study. Interface
with NASA and NOAA shall be through the DOD/NASA/NOAA Group
recently established by Dr. Currie and Dr. Fletcher. Issues
to be resolved at the Management Policy level include:

: 1. Liaison with Program Planning Offices and
Civilian Agencies

It is important to establish what problems are of
concern to operational activities and what is being planned by
NASA and NOAA.

2. Management Responsibility A"E&';‘:g"gggﬁ;gu i

i -Chief, Records & Declass Div, WHS
Establish focus for Date: JUN §§ 205

a. Security matters

b. Policy for data distribution and/or release to
non-DOD users.

c. Funding responsibilities for data collection,
processing and distribution.

3. Tracking Network

GEOS~-C is basically tracked by the TRANET and the
raw data are not supplied to NASA. With Polar orbiters, NASA
is lifely to expand the network and the data could no longer be




controlled easily. A policy decision is required for manage-
ment of the tracking networks and for release of tracking data.
The Global Positioning System (GPS) is a potential area of
concern. :

4. Archiving of Sensitive Data

. Data will fall into four general categories of
sensitivity: unrestricted data of no military concern; data
releasable after a stipulated time interval; data temporarily
restricted pending performance evaluation and sensitivity review;
and data not releasable because of national security concerns.
Decisions are required regarding the amount, format, duration,
and location of restricted data that must be archived. A formal
review procedure must be established to purge the restricted
archive.

III. TENTATIVE PLAN (Task Definition)

Four task areas are essential to a meaningful evaluation
of the military worth of space sensors. Tasks A and B are

analytical in nature, Task C is experimental, and Task D analysis.

basis for management pol decisions. This responsibility
includes a technical review of pProposed policy decisions, and
recommendations based on technical considerations, but does not
include a responsibility for policy decision making or for
interagency liaison.

These tasks are technica%ciyvestigations that provide factual

TASK A: Evaluation Prior to Launch of SEASAT

1. Catalog spectral region, resolution, sensitivity, and
frequency of observation for candidate sensors to be
utilized in study (SEASAT, LANDSAT, TIROS, NIMBUS,
DMSP, NOAA), ‘

2. List applications areas for evaluation of potential sensing
: applications (terrain signatures; ASW/Acoustic frontal
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systems; location and measurement of shear current boundaries;

bathymetric information; target detection, location and
classification; weather system measurements).

3. Assess military impact of remote sensing measurements as
function of stringency of measurements. Prioritize sequence
of applications evaluations.

4. Identify sources, format, and mechanisms for data flow to
sustain evaluation study.

5. Identify potential research experiments and military
operational exercises for candidate sensor evaluations.




. TASK
.1... .

 TASK
1.

Provide technical data for DOD policy review of combined
NASA, NOAA, DOD plans for SEASAT experiments, data process-
ing, management of data flow, data distribution, and data
archiving. This task objective must be completed in
sufficient time to permit impacting SEASAT-A prior to launch.

B: ' _TLaboratory Investigations

Obtain sample satellite data format from candidaté~sourdas’

(LANDSAT, TIROS, NIMBUS, SEASAT, DMSP, NOAA) to establish
data handling procedures, data enhancement algorithms, and

data analysis software for application to evaluation tests. .

Conduct préliminary performance evaluations using existing
data (satellite, NRL aircraft measurements) to synthesize
predicted SEASAT and follow-on measurement capabilities.

Evaluate single~ and multiple-sensor (synergistic) measure-
ment capabilities derived from synthesized data in terms of
predicted value for military applications.

Monitor aircraft flights of SEASAT instrument simulators
to confirm measurement capabilities and evaluate data

analysis algorithms.

Participate in, and verify, SEASAT sensor certification
.and acceptance test data and integration tests to verify
sensor engineering parameters used in data reduction
algorithms.

Analysis of data compiled and results obtained from
previous DMA and Naval Surface Weapons Center studies, of
the SLBM targeting improvements through use of SEASAT-A

altimetry.
C: Ground Truth Verification

Conduct aircraft underflights under controlled experimental
conditions (as defined in test Plan) to verify engineering
performance, data transmission, and geophysical measurement
capability of SEASAT sensors. (SEASAT sensor calibration
and evaluation of data reduction algorithms.)

Following post-launch calibration and evaluation (90-day
period) , conduct periodic ground truth verification tests
using aircraft calibration platforms to monitor performance
of SEASAT ‘sensors as function of experiment life and to

e

‘o149
oyny

SI0Z 59 NILI’ ‘ojeq

90 3 SPI030,

928€1 03 Ay
TINJ NI Q3141SSV1930

SHM ‘Mg ssejo

extend performance validation over wide range of experimental

conditions (high seas, storms, temporal variability).
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1.

and other platforms to evaluate (synergistic) impact on mil-
itary operations. Aircraft underflight data to be acquired
over designated test sites (terrcstrial, coastal,

mid-ocean, and arctic) and in conjunction with research
experiments and military exercises to support operational
evaluation of candidate (SEASAT and follow-on) sensor
performance. The specific objectives of the analyses

which will be considered are:

a. Determine the quality of signatures possible
with each SEASAT sensor and their
interp.etation.

b. Establish the limits and thresholds for
target identification and detection.

c. Assess the.existing and potential capability
for image processing to enhance specific
features with collated data from several
sensors simultaneously viewing the same scene.

d. Hypothesize the resolution achievable by
the synergistic effect of future sensors.

Iv. SCHEDULE/MILESTONES

See Figure 1. DECLASSIFIED IN FULL !
Authority: E0 13526
‘V. FUNDING Chief, Records & Declass Div, WHS

. Date: Ju
See Figure 2. ' N592m5A

Comments: .

a) Indicated funding for Tasks A-D covers technical
activities only.

b) Tasks C and D above assume that data are provided
as specified in the test plan. 1If this is not the case,
additional funding for data acquisition, processing and
archiving will be required.

¢) Analysis, evaluation and synergistic impact efforts
will be a continuing program from FY 77-80 in order to
provide information. necessary for decision making.
Therefore the man-years reflected in Figure 1 appear

high because, in addition to in house effort, the
following is necessary: v e

c -,
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Consultation )
Jet Propulsion Laboratory
Scripps Institute of Oceanography

Woods Hole

NASA Goddard

NOaAA ;

UCTA DECI.A_SSIFIED IN FULL

Ohio State University A"!homy‘ EO0 13526

Draper Labs _ Chief, Racords & Doglass Div, WHS
NUC San Diego ato: JUNGS 2015

NUSC Newport

NRL Washington, D.C.

NORDA Bay St. Louis
- NCSL Panama City

NSWC Dahlgren

2. Workshops and information exchanges
Principal Investigators
DOD Users

3. Travel
" In house
Consultants

d) The large funding estimate for Task C is for the conduct

of operational tests to verify results of SEASAT-A sensor

analysis and obtain ground truth measurements upon which to

establish synergistic effects of sensor derived data (SEASAT )
sensors collectively and with other systems), and appraise

the potential of future military exploitation of such

information. an example of the latter is that, with the

existance of a target established by ground truth measurements,
novel processing techniques may expose the previously

undetected target. Concomitantly, a ground truth picture

. will facilitate establishment of false alarm probabilities in data
interpretation. The ultimate goal of Task C is, through
extrapolation of results, to establish a reliable ’

basis for predicting the degree of susceptibility of future
systems to military exploitation.




FY 77 FY 78

_ POST-FLIGHT SEASAT EVAL.
Military Impact Analysis

funding limitations, these tasks must in fact ¢
produce data which can be used as a basis for n
National Security aspects of SEASAT utilization. These data are required as soon as
possible to support decisions which must be made prior to SEASAT launch.
which will impact on SEASAT-

A configuration should
he sensor package aboard th

@ spacecraft (Aug 1977).

FY 79 ) FY 80
20 30 40| 10 20 30 40| 10 20 30 40 | 10 20 39 -4Q
SENSOR PACKAGE ASSEMBLY Py ‘ '
SENSOR PACHAGE INTEGRATION A
WITH SPACECRAFT SLES
FI3E
SEASAT LAUNCH a =235
. = g kR 5
A. PRE-LAUNCH EVAL * A =235
Test Plan Definition A _ re ROEIT
2 oo,
S gaS
= =
B. "LAB" INVESTIGATIONS * g~
Anal. Current DoD Data A 2
Anal. Inst. Prog. Data & - =
Anal. LANDSAT Data A . = ;
Eval. Synergistic Impact 2} J ;
Anal. SEASAT A/C Test ;
Data A -
Eval. SEASAT Sensor Tests o _
GROUND TRUTH VERIFICATION '
A/C Preparation - N
Sensor Calibration Tests -
Geophysical Validation
Tests A
Follow-On System Eval. D,

c BTITPY Y

policy decisions regarding

be mad

e prior to integration of

Decisions
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~CONTEPENERALR., FY. 77 FY 78 'FY 79 FY 80 . .' :
20 30 401 10 20 30 40| 19 29 30 49 10 20 30 -4
FUNDING
(Incl: Computer, Travel,
Consultants)
TASK A 1 My 90k |1 MY 90K
B 3/4 MY 60K |1-1/4 My 90K 1 MY 75K ’
c 5 MY 650K 5 MYy 600K | 3 My 350K
D 1/2 MY 50K |2-1/2 MY 200K 3 MY 275K
ACFT SUPPORT 180K 144K 108X
TEST SUPPORT 25K 50K 50K o 50K
1-3/4 MY 7-3/4 MY 1110K |8-1/2 MY 1069K 6 MY 783K
DECLASSIFIED IN FULL
éll:th;)rity: EQ 13526I b 175K
jef, s & Doclass Div, WHS 37K
Date: Bgﬁoﬁ gb% 24 MY $313
FIGURE 2




DIRZCTOR OF DEFEMSE RESTANCH AND ENGINTERING
WASHINGTON. D.C. 20301 -

S ot |
uthority: . . , enrn
Chief, j{oynords 8:Declass Div, WHS © .0 29 SEP 1973
Date:  JUN :°3 205 - : o

. MEORANCUM FOR ASSISTAMT SECRETARY OF TR MAVY (RESEARGH § DEVELORMENT)
SUBJECT: SEASAT-A (U) . ' ' '

(U) In 1374 the Mational Acronautics and Svace Administration (MASA)
initiated the JEASAT-A program. This experinental oceanograghi
yesear<a satsllita, to o launched in tay 1973, is desizned to advance
- the wndarstanding of cc2an dynamics. %ho Department of Cefanse (IDoD)
has in the post contriburad o the definiticn of the characteristics
of ths instrnumentation on board ths spacecraft, and has mors recently
workad with MASA on data acquisiticn plans, opsrating prccedures and
dataz relsase policios,

?ﬁ Among the sensors on the experimental SZASAT-A is a precise
adar altimetsr which offers the potontial for improving the acciugacy
of current and future submarins launchad ballistic nissilos (ELItls)
through inpreved knowledge of tha gravitaticnal field of tha earth.
It is planned that the Naval Surfaca Vzooons Contor and the Defemse
Mapping Agency (DMA) will process the STASAT altimetry data in nach
the sae mzmner as CE0S-3 altirmstry data is now processed, Tha Navy
will also assume responsibility by the end of FY 1977 for ths futice
- satellite radar altiister davalopient waich the Defense Advancad
Research Projocts Agsncy has accomplished in the past. Further, a NASA/
Navy agreement provides for the Fleet Nunerical tleathdr Centor (FNiC)
to do precessing of the altimeter dats and the other sensor data for
an cperational tost of the data in Havy oceanograpiiic suoport. A
possible exception is FMWC processing of the Synthetic Aperture Radar
(SAR) data. The SAR can provide data for the detection and classifi-
caticn of Navy ships and maritinze vessels in the Open oc2an areas as
well a3 informaticn on military harbors and airfields. It is expected
:hh::;t 11:113 Maval Rosearch Laboratory and LA will receive and work with
s data, :

(S4F) Thile the military valus of some of ths sensors and data havs
yet to bz fully assessad, it is clear that the oxpected preduct is
primarily of intsrest to the Mavy. Additional analysss ill Lo neceded
to (1) assess the military value of the expuerimental SEASAT-A data
consideriny the collective value of all of the instzuents, (2) assess
the nilitary volue to DoD of a future cperational civil SEASAT sysiem,
and (3) fully d2fine national security concerns and practical data
releass policiss for the SEASAT-A and folloy-on opctational system
including tae racticality of dedicating such a systom to national
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defense reads in tine of crisis or war. A final ess2sszment ray not b2
possibla in all areas wntil after SEASAT-A data becomes available,

M{ The DoD has stated that the SEASAT-A data has naticnal security
implications, In particuler, tha altirstry data, if openly available,
might b2 used at some futurz tine by tiie Soviet Union to Liprove their
SLBM accuracy. In adz‘.ition, th2 LoD is concermed that vhen thes othe
SEASAT-A data 3s co;..o.n a \11th the altimetry data the symergistic
effoct way resudt in the discevery of now apnroaches for deriving
militarily useful data froa ths rultiple seusor outputs. Accordingly,
DPoD has taken the position that we nust find a way to achieve the best
balance between th2 national security concerns and the availability of
data to the scientific commmity for the bensfit of mankind. This
balance is found in (1) allowing adequate time to evaluate the military
conszquences of any symergisiic effects crsated by the conbination of
the total data set, (2) protecting thz satellite from unauthorized use,
and (3) protectlng, through encryn*mn, the altimetry data or barring
that, liniting the avazlf.olllt) of data in geographical arecas pnrtmont
to Sov1et SLBM or.eratlons. Finally, DoD concerns over the SAR data led
to MASA agreement that in the case of SEASAT-A they will give us advance
warning of areas to be covered and will not routinely operate the SAR
over harbors and coastlines. However, the coversge of a future opera-
tional SEASAT system involving several satellites with sore on board
power could give rise-to serious national secunty concerns, Other
more complez solutions may be required.

M I request that the Mavy assure responsibility for a systematic
assessment of the military value and national security concerns of ths
SEASAT-A and follow-on operational SEASAT data. I request you dEV"‘lOp

a plan elong the lines contained in the OASN (RGD) memorandum of

3 September 1576, Subject: SEASAT-A. This plan should include schedulss,
milestons dates an.d estimated funding costs using appropriate techrolo-
gical expertise in the weather, geodetic, ocear'ocmp“uc, antisubrarine
warfare and fleet ballistic missile areas as necessary to:

a. Detemnire the individual/collective military Lenefits of the
SEASAT-A and follow-on operational system sensor data, assuming reasonable
improvements in resolution or sensitivity for the follow-on system.

b. Consider the nzed for and practicality of SEASAT-A type sensor
experimentation prior to launch and define any testing considored
necessary oxr possible to gain insight into military valuc of the data.

N\

c. Deternine appropriate organizational procedurss necessary
to process and provido SEASAT-A or follow-on system data useful to
operational conm \.lers. :

]
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d. Defire fully national security coacerns, provide supporting
rationale, and defins practical steps for nrotecting essential data
against sxploitaiion by foreign powars for rmilitary purcoses.

. @) I request that your plan be available for consideration during the °
FY 1978 oudget review. i S

g‘)/ I am pleased that RADM Geiger has agreed to participate on the
D/NASA/Mational Ceoenic and Atmospheric Administration (NOAA) aroup
vhich Dr. Flatcher and I have recently .esteblished to lock at opera-
tionul SEASAT data neads and practical viays of protecting duta of con-
cern from a national sscurity staadpoint. Your plan should anticipate and
provide support for LoD participation on this growp, as w21l as the
National Security Council's Space Policy Coimittee where SEASAT is the
subject of continuing deliberations. :

8/ Malcolm R. Carris

Malcolm R. Currie
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