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Sgmary Paragraph (U)

Prrfl Ttre Narry has undertaken a detalled eyatenatlc atudy to understand

the ellltatT value and the natlonal eecurlty concerna of the SE/UIAT-A

retraor coqrleoent. Ihe etudy w111 eatablleh I1EIIB at whlch the data

output. beconee e natter of ntlltary concern. The tlmellneee and spatlal

dlstrlbution of tie varloua obeervatlone w111 be analyzed to eatabllsh

the potot uhere ullltary ueefulnega of the daca diulnLehee. Speclflc

erperLueuts, includlng noderfltghte aad ahlpborDe Eeeaureoents, s111 be

deslgned to callbrate atrd evaluate aenaor perfor:uance. The syoerglstlc

effecte w111 be carefully consldered to fully uuderetand the poeelblllty

of SEASAT-A ln coaJrroctlon w'lth other a(rurcea (such ae other eatellltea,

ehlps, buoye, etc.) yleldin8 data of value to Ellitary oPeretlons. The

etudy 1111 contlnue beyood the launch of SEASAT to uae actual daca. Ttre

Navy phn la lncluded ae Appendlx
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TIiSESSMENT OF TITE I{ILIfARY VALI'E OF SEESAf AND
Irs FoLLOW-Or{S

r a TNTRODUCTTON

SB.BSAtr iE a proof-o.f-concept satellite er<perLment designed
to tmasure ocean surface parameters. The sensor complement Is:
Radtar Altimeter (afr1 , Scanning Multifrequeney Mierowave
Radlometer (SllMR) , Radar Scatterometer (SCAT), Synthetic Aperture
Radar (SAR) , €rnd Vtsible,/ IR Scanner (V/IR) . The planned launch
date ls l,tay 1978. Measurement objectlves are: marine surface
.topography, surface wind speed and direction, sigmificant wave
helght, directional ocean hlave spectra, sea surface spectra,
coastal reglon irnages, undulations assoclated with graviuretrJ.c
anornalies, and detection of icebergs. Concerns have arisen
regard,ing risks to national security as a consequence of
unrestricted release of data from SEASAT and projected Earth
observation programs and experiments.

Although the reguirements of the civLlian program of Earth
obgervatl.ons from space are quJ.te different from nilitary
obJectives, a continuous improvement in resolution, coverage,
data processing, etc. of various sensors developed by NASA and
I{OAA are expected, to conflict with national security interests.
Ahis sterns from the fact that there is no restriction on the'
dlatrlbution of the data producedr participatlon of foreign
Lnrnetl.gatcrs in such programs, and potential of dLrect reception
of raw obserrrational data at foreign sites. Clearly, perform€rnce
9f these systems will reaeh a polnt at which.the observations
irtff contain information of considerable military va1ue. Less
apparent Ls a distinct possibility that while the information
produced by a single i-nstrument may not contain anything of
m.llitary interest per se, when combined with cleverly processed
outputs of other instrumentE on the s.ure or othersatellites,
the results become nilitarily valuable.

.8he beginnlngs of a conflict betrveen civilian space actLvity
and natlonal security interests arose in the GEOS-C program and
ate no\il surfacing in the SEASAT project. The area of concern Ln
both cases has been high precision altimetry which affects the
definltlon of the geoid, which in turn has SI"BI{ targeting
luplications. of additional concern with SEASAT is-the possibility
that data frorn the varlous sensors could be utllized in combina-
tLons (the slmergistic effect) which mlght provide unexpected
detection capabilities. '
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It ls the purpose of the subsequen t discussion to out

a Erogram to assess the military value of SEASAT-derived
information and that of subseguent ope rational versions. -IlFurther, the. possibility of syne ic resultsr. when data' romrgist

ombintwo or more SEASAT sensors are c ed or when SEASAT-generated
lnf,ormation is combined with that produced by other NASA, NOAA
and conceivably unfriendly obserrratlonal programs, will be

'aggegsed.

rI. TSSUES TO BE NESOLVED

A llst of issues to be considered ls Elven with ninLmum
dlscuss[on. The list, not claimecl to be exhaustive, is divided
into technical and management categotries.

A. fechnical rssues

I Sensor Resolutionr Preci sLon, Cove racraa
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Ihe problem is to establlsh values at whlch the
data output beeomes of military concern. Consideratl.on of
SEASAE performance and proJected follovr-on improvements will be
asaesaed in terms of all environmental parameters measured,, and
in terms of secondary-performance obJectives.

2. lfLmellness and Spatial Distribution of ObgervatLons

r.g detected, Il*:#.i:"il#::e*rtti3' r"lLi:""i::I3t:"ii:"1?"
the informatlon transmission is delayed. This information ig' grcr:lshable. O!1 the other hand, local details of the geoid
t'enain valid over indefinlte spans of time, ald have enduring
value for militar:f applications. The spectnrur of perishablllty
'w111 regulre congiderable thought and trade-off analysis.

3. Ground Truth Evaluation

I

conductea j or:tff 'f llfl'H^3l$ ::'E:iil:"H "ilI"$:ii"[:' ]"*",
performance. The surface measurements will be earried out with
an advanced sensor complement and results extrapolated to aEsess
perfonnance levels expected of SEASAT foIlow-ons.

{. S}mergistic Effects

Cunent experience has shown tha
l.nformation extractable from various NASA and
exceedE design estimates. Combinations of in
a 30-metcr resolution mapper with a lO-meter
LrnaEer provide a great deal more information
aeparately. Data from several Eources (other
buoys) may be used in an interactive way to y
value to military operations.

t, in some eat,es,
NOAA prograns

struments such as
resolution pointable
than each one
satel,Iites, ship',

ield data of higti
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5. Orbit Preclsion

@odetic accuracy is dependent on satellite
altLmeter data which in turn are dependent uPon tracking
precision. fn additLon, position translation (tying geodetic
nets together) is dependent on precise orbital determination.
Iherefore, high-precision tracking data, because of its
lmpact upon the utility of sensed data, are of mllttary
value in their ovrn right.

B IIASIAGEMENT TSSUES

SEASAT is scheduled for launch in May 1978. Important
declslons are nov, being lmplemented. DOD considerations
should be factored in as soon as possible before the NASA
actlons become irreversibl,e.

RecommendatLons for Navl; Policy decisLons should be
made by the Naval Environmental P.emote Sensing Coordinating
and Advisor:y Cornnrittee (NERSCAC) (with support by oP-50, oP-955,
OP-21 and PME-105) based upon military requiremehts and
technical informatlon resulting from this study. Interface
wLth NASA and NOAA shall be through the DOD/IIASA,/NOAA Group
recently established by Dr. Currie and, Dr. Fletcher. fssues
to be resolved at the l{anagernent Pollcy level include:

1. LlaLeon with Pr am Plannin Offices and
CLvllian es

. It'is lmportant to establish what problems are of
eoncern.to operational activities and what is belng planned by
NASA and, NOAA.

t

2. Management Responsibllity

Eatabllsh focus for
Dato: JUt{ 09 Z0l5

B. Securlty matters

b. Poll.cy for data distrl.butlon and/or release to
non-DOD users.

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

3. Tracklng Network

GBOS-C Ls basically tracked by the TRNIET and the
raw data are not supplied to NASA. Wit,h Polar orbiters, NASA
Ls like1y to expand the network and the data could no longer be
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controlled easily. A Policy.decisLon'is reqirired for manage-
rnent of Ehe tracking networks and for release of tracking data.
the Global Positioning System (GPs) is a potential area of
concern.

I Archiving of Sensitive Dataa

. Data wlll fall into four general categorLes of
sensitivity: unrestricted data of no nilitary coneern; data
rel'easabte after a stipulated time interval; data temporarily
restricted pending performence evaluation and sensitivity revier.r;
and data not releasable because of national security concerns.
Declsions are reguired regarding the amount, format, duration,
and locdtion of restricted data that must be archived. A formal
review procedure nust be established to purge the restricted
archlve.

frl. EENTATfVE PLAI{ (Task Deflnition)

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.
These tasks are technical investigations that provide factual
basLs for management pollcy decisions. This responsibility
l,nc1udes a technieal review of proposed policy decisions, and
recommendations based, on technical consideratlons, but does not
Lncl.ude a responsibility for policy decisign rnaking or for
Lnteragency liaison
![ASK A: EvaluatLon Prior to laurch of SEASAT

Catal6g spectral region, resolution, sensitivity, and
freguency of observation for candidate sensors to be
utLllzed in study (SEASAT, LA$IDSAT, TIROS, NIMBUS, .
D[.ltiP, NOAA) .

Irtst appllcations areas for evaluatlon of potential sensing
applications (terrain signatures ; ASl{r/Acoustic frontal
systems; location and meas'urement . of shear current bor:ndaries;
bathynretric information; target detection, location and
classification; weather system measurements). '

Assess military impact of remote sensing Ineasurements as
firnction of stringency of measurements. Prioritize sequence
of applications evaluations.

fdentify sources, format, and mechanisms for data flow to
eustain ev'aluation study.

I

I a

2.

3.

{

5 a Identlfy potential research experiments and mllitary
operational exercises for candidate sensor evaluations.
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Obtain sample satell.lte aata' format f?ofn'bafitltdaitE-SourcGb'
(LAI{DSAT, TfROS, NI}.IBUS, SEASAT, DMSP, NOA]I) to estabLish
data handling procedures, data enhancement algorithms, and
data analysis software for application to evaluation tesls.
Conduct preliminary performance evaluatLons using existing
data (satellite, NRL alrcraft measurements) to synthesize
predicted SEASAT and foIIolv-on measurement capabilities.
Evaluate single- and multlple-sensor (slmerglstlc) measure-
rent capabilities derived from synthesized data in termE of
predlcted value for military applications.

Monltor aircraft flights of SEASAT instrument simulatorsto confirm measurement capabilities and evaluate data
analysis algorithms.

PartlcJ.pate Ln, and verlfy, SEASAT sensor certification
and acceptance test data and lntegration tests to verify
aensor engJ.neering parameters used, in data reduction
algorithms.

lnalysl.s 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
altlrtretry. ' .

a tr€H
6.

7 a
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2.

3.

1

5

Define test plan for post-launch sensor evaluation' study.

Provide technical data for DOD pblicy revlew of combined
NNiA, NOAA, DOD plans for SEASAT experiments, data process-
lng, management of data flow, data distributionr and data
archlving. This task objective must be completed in
eufflcien! time to permit impacting SEI\SAT-A prior to launch.

. ![AliK B: Laboratory Investiqations
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TISK C: Ground Truth Verl.fication

1. Conduct aireraft rurderflights und.er controlled e:<perirnental
condltions (as defined in test plan) to verify engineering
performance, data transmission, and geophysical measurement
capability of SEASAT sensors. (SEJISAT sensor calibration
and evaluation of data reduction algorithms.)

2. Following post-launch calibration and, evaluation (90-day
pertod), conduct periodic ground truth verification tests
using aircraft ealibration platforms to monitor perfornance
of SEASAT sensors as function of experiment life and to
extend perforinance validation over wide range of experimental
conditions (high seas, storms, temporal variabilltyt.
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TAS$ D: Post-fliqht Evaluation of SEASAT Data

cl Analybis, evaluation and synergistic inpSct efforts
wlll be a continuing program from FY 77-80 in order to
Provide information necessary for decision making.
fherefore the man-years reflected in Figure 1 appear
high because, in addition to in house effoxXt the
following is necessary:

'.t o

J',i
1. Uae data from single- and multiple-sensors from SEA

and other platforns to evaluate (synergistic) impact on mil-
ltary operations. Aircraft underflight data to be acguired
over designated test sites (terrsstrial, coastal,
ul,d-ocean, and arctic) and in conjunction with research
g(periments and military exercises to suPPort oPerational
evaluation of candidate (SEASAT and follow-on) sensor
;rerformance. The specific objectives of the analyses
which will be considered are:

!r Deterral.ne the quallty of signatures possible
rLttr each SEASAT senEot and their
t nterp.Jetation.

b. Establlsh the limits and thresholdi: for
target ldentification and detection

co AEEess the.existing and potential capability
for image processing to enhance specific
features with collated data from several
Sensors sirnultaneotsly viewing the same 9c€n€e

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

N'. SCHEDULE,/I.IILESTONES

See Figure 1.
.V. FT'NDING

See Figure 2.

Corurents:

al Indieated funding for Tasks A-D covers technical
activtties only.

b, Tasks C and D above assume that d,ata are provided
ae specifiecl in the test plan. If this is not the case,
addttional funding for data acgulsltion, processing and
archLving will be required.
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Consultation
ilets Propulsion Laboratory
Scrlpps fnstitute of Oceanography
I{oods Hole
NASA Goddard
NOAA
UCLA
Otrlo State Unlversity
Draper Labs
NUC San Diego
NUSC Nervport
NRL l{ashingtonl D.C.
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d) The large frurdlng 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
Benaors collectively and wlth other systems), and appraise
the potential of future rnilitary exploitation of such
Lnfornation. An example of the latter is that, with the
exletance of a target established by grourd truth nreasurements,
novel processing techniques may expose the previously
undetected target. Concomitantly, a gror:nd truth picture
w1.11 facilltate establishment of false alarm probabilities in data
Lnterpretation. The ultimate goal of Task C iE, through
extrapolation of results, to establish a reliable
bagls for predicting the degree of susceptibility of future
systems to military e4rloitation. .
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SENSOR PACKAGE ASSEUBLY

SENSOR PACHAGE TNTEGPJTTION
WITH SPACECRAFT

SEASAT I,AT'NC-TI

A. PRE-.I,AT'NCH EVAIJ *
Test Plan Oeflnl.tion

B. OI,AB' TNVESTTGATTONS T
Anal. Current DoD Data
Anal. Inst. Prog. Data
AnaI. LANDSAT Data
EvaL. Synergistic fmpact
Anal. SEASAT A/C Test

Data
Eval. SEASAT Sensor TeEts

E. GROT'ND TRUTH VERTFICATION
A,/C PreparatLon
Sensor Calibration Tests
Geophysical Validation

Tests
FolLow-On Systen EvaI.

D. POST-PLIGHT SEASAT EVAL.
Milit,ary Impact Analyeis

w77

A

Er 78

A-.- A_

Hr 79 Er 80

10 2Q 3Q ..4Q

tt

A

* Nthough Tasks A and B are proJected for comsncement in 3rd eTR W 7?, because of
f.unding limitations, these'tasks must in fact iorunence as soon as possible and must
produce data which can be used as a basis for national policy decisions regardingNational Security aspects of SEASAT utilizatLon. These datJ are required is soo; a
p-ossible-to.supPort dccisions which must be made prior to SEASAT launch. Decisionsyil"I^yi1l impact on SEJ\SAT-A configuration shoulh be made piioi to-inC6gririon-"-i-the sensor package aboard the spacecraft (Aug I9ZZ).
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