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ASSESSMENT OF THE MILITARY VALT'E OF SEASAT AI{D

ITS FOLLCI{-ONS

I a INTRODUCTTON

SEASAT is a proof-of-concept satellite experiment designedto measure ocean surface parameters. The sensor conplement is:
Radar Altimeter (ALT) , Scanning Irtultifrequency I"ticrowave
Radiometer (SI,IMR) , Radar Scat,terometer (SCAT) I Synttretic Aperture
Raclar (sAR) , and vtsibl.e/ rR scanner (v/rR) . Tha planned raunch
date is l'Iay 1978. &teasurement objectives ares maiine surface
topography, surface wind speed and direction, significant wave
height, directional ocean wave spectra, sea surfice spectra,
coastal region 5.mages, undulations associated with gravimetric
anomalies, and deteetion of icebergs. concerns have arisen
regardilg risks to national security as a consequence of
unrestricted release of data from sEAsAT ana projected Earth
observation programs and experiments.

- Although_the reguirements of the civilian program of Earth
observations from space are quite different from militaryobJectives, a continuous impiovement in resolution, coveraere,
data processing, etc. of various sensors developed by NASA-and
N_o+A are expected to confllct with national security interests.This stems from the fact that there is no restricti-on on thedistribution of the data produced, participation of foreigninvestigatcrs i1 such programs, and-potential of direct r5ceptionof raw observational data at foreign-sites. Clear1y, perforiranceof these systems vrill reach a point at which the obiervationswill contain information of considerable military value. Lessapparent is a distlnct possibility that while th6 information
produced Py " single j.nstrument may not contain anything ofmilJ-tary l-nterest-per se, when combined with c1eveily piocessed
outputs of other instruments on the same or other saLellites,the resulte become militarlly valuabLe.
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_ Thg beginnings of-a conflict between civilian spaee activity
and national security interests arose in the GEos-c |rogram andare nos, surfacing in the SEASAT project. the irrea oi concern inboth cases has Peen high precj.si6n lltimetry which aifects thedefinition of the geoid, vrhich in turn has sr,gta targetinglmpJ'ications. of iaaitional concern with sEAsAT is the fossibilitythat data from the various sensors could be utilized in Lombina-
!i9ns (the synergistic effect) which might provide unexpecteddetection capabilities.
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ft is the PurPose of the subsequen t discussion to out
a Program to assess the military value of SEASAT-derived
lnformation and that of srrbseguent operEitional versions.
Purther, the. Possibility of synergistic results, when da rom
two or more SEAS AT sensors are combined or when SEASAT-genera t,ed
information is combined with that p
and conceivably unfriendly observat
agsessed.

roduced by other NASA, NOAA
ional progrErms, will be

rx. ISSI'ES TO BE RESOLVED

A list of issues to be considered is given with ml.nimum
discussion. fhe list, not claimed to be exhaustive, is divided
lnto 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 follovr-on improvements will be
assessed in terms of all environmental parameters measured, and
in terms of secondary-performance objectives.

2. Timeliness and S patiaI Distribution of ObservatLons

This is an lmportant item. ff an aircraft carrier
is detected, information regarding its location loses value if
the information transmission is delayed. This lnformation is
perlshable. On the other hand, Loca1 d.etails of the geoid.
Lemain 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

Ilnderflights and shipborne measurements will be
eonducted jointly with SEASAT to calibrate and evaluate sensor
performance. The surface measurements vriIl be carried out with
in advanced sensor complement and results extrapolated to assess
performance Ievels expected of SEASAT foIlow-ons.

4. Slmergistic Effectq
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Current exPerience has shown tha
information extractable from various NASA and
exceeds design estimat,es. Combinations of in
a 30-meter resolution mapper with a l0-meter
imager provide a great deal more information
separately. Data from several sources (other
buoys) mai Ue use<I in an interactive way to y
value to military operations.
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Geodetic accuracy is dependent on satellite
altirneter data which in turn are dependent upon trackingprecislon. rn addition, position transfation (tying ge5aetic
nets together) is depondent on precise orbital deteimination.
Therefore, high-precision tracking data, because of its
l.mpact.upon the utility of sensed data, are of military
value in their ovrn right.

B. MANAGEMENT TSSUES

5. Orbit Precision

Liaison rcith P am Plann Offices and

sEAsAr is schedured ior launch Ln May 192g. rmportantdecisions are nolu being implemented. DoD conliderations
should be factored in as soon as possible before the NASAactions become irreversible

Recornmendat:lons for Narry poricy decisions shourd be
made by-the Naval Environmentar Remote sensing coord,inating
11d_!dvi!ory commirtee (NERscAc) (wirh supporf by op-50 , oi-gss,
OP-21 and plIE-106) based upon mili.tary requirernents andtechnical information resulting from ttris-study. rnterfacewith tlAsa and NoAA shaLl ue thiough th;-DooZua3aZuoAA-Group
recently established, by Dr. currie and Dr. Fletcher. rssuesto be resolved at the Management policy level incrude:

,1.
Civilian Asen s t

2. Management ResponsibiLltv

Establish focus for
Dato: JUI Ig leu

E. Security matters

b. Policy for data distribution and./or release t,o
non-DOD users.

g. _. Eun$lng. responsibitities for data co11ectJ.on,processing and distribution.
3. Tracking Network

' rt ig important to establlsh what problems are of
_qglcern _to operatLonar activities and what is bling pranned, by
NASA and NOAA.

DECUSSIflED r[ fUU
AuthoriU: E013526
Ghlol' Rccords & Dcclass Dlr, WHS

cEos-c is basically tracked by the TRANET and theraw data are not supplied to NASA. with porar orbl_ters, NASAis 1i5:rv to expana the nerwork and the data could "" i6"'g;i- u"
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controlred easily. A policy decision is regirired for manage-ment of the tracking networks and for release of trackint-dita.lrhe Global Positioning system (cps) is a potentiar aiea orconcern.

*ffif

4 Archiving of Sensitive Data

XTT. TENTATTVE P LATiI (Task Deflnitlon)

TASK A: Evaluation prior to Launeh of SEASAT

1

4

f:,'.

is.

. Data wirr far.r into four general categories ofsensitivlty: _ unrestricted, data of no-miritary 
"oi""i"; datareleasable after a stipurated ti.me interval; &ata temlorariiyrestricted pending periormance evaluation and sensitiirfiy reirievr;and data not releasable because of national securiiy-concerns.Decisions are reguired regarding the amount, format, duration,and location of restricted data-that must be archived,. A formalrevlgw procedure must be estabrished io porg" the restrictedarcnrve.

four task areas are essential to a meaningful evaluationof the military worth of space sensors. Tasks 6 and B areanalytical in nature, Task c is experimentar, and Task D anarysThese tasks are rechnicar npvestij;ai;;a- rha[ pi""ial facruarbasj-s for management poli^e/ aecision". 
--firr" 

responsibiii,y--incLudes a technical rev(ew ot-proposed policy decisions, andrecommendations based on technical- consi&eiations;-b;a does not
*:1:t^:_f":p"lsibiriry for poli.v a""i"i;-;#i,is-Ji ro=Lnteragency liaison.
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EHFDFc,Catalog spectr_al region, resolution, sensitivlty, andfrequency of observition for candidate sensors to beutilized in study (SEASAT, LANDSAT, TIROSr NIMBUS,DIIISP, NOAA) . .

t,

-
2.

3

List.applications areas for evaruation of potentiar sensing 
o

applications (terrain signatures; ASW,/Acouitic rio"tiisystems; location and meisurement of shear current boundaries;bathymetric information; target detection, Iocation andclassification; weather system measuremenis)

Assess military. impact of remote sensing rneasurements asfunctlon of stiing-ncy of measurements. - prioiiai;;-!.qo"rr""of applications evaluations.
fdentify sources, format, and mechanisms for data flow tosustain evaluation study.
rdentify potential research experiments and miritaryoperationar exercises for candiaate sensor evaluations.

a
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6 a Define test plan for post-raunch sensor evaluation'study.
7. Provide technical data for DoD poricy review of combined

NASA, NOAA, DoD prans for SEASAT experiments, data process-
hg-r.management of ilata frow, data listribution, .r,&-a"taarclivlng. This task objective must be compJ.etia insufficlent time to permit impacting sEASAT-i prior io launch.

.TASK B: Investi ations
1 9!!-li" sample satellite iliita' format ffoin'ciindtdat6-sourdE3.

(LIND9AT, TTROS, NIMBUS r SEASAT, DIr{Sp, NoAA) to establish
{"!u handling procedures, data enhancement ifgoriah*"; anddata anarysis software for application to evaiuation iests.
conduct preliminary performance evaluations using existingdata (sateLlite, NRL aircraft ,."",rr"rnents) i" "V"tii"rir.predicted sEAsAT and folrore-on measurement capabilities.

2.

3. Evaluate :llgl:- and multiple-sensor (synergmen!.capabilities d,erived irom synthesiied dpredicted value for military "ppiicition".

isttc) measure-
ata in terms of

4. Monitor aLrcraft flights of SE.LSAT instrument simulatorsto confirm measurement capabiritits and evaluate dataanalysis algorithms.
5. Participate in, and verify, SEASAT sensor certificationand acceptance test data 

"na integration-t"rtr-tl verifyaensor engineering parameters useS in data i"a""ii""algorithms.

6- Analysis o-f data compiJ.ed and results obtained fromprevious DlitA and trtavlr surface lt'eilons center studies, ofthe sLBM targeting improvements through use or iiasar-aaltimetry.

I

TASK C: Ground Truth verification

E'C,':,DE'D =tE rir
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1' Conduct aircraft underflights under controlled experimentalconditions (as defined in-resr pii"r t"-""iiiv ""ii""irii-;;-performance, data transmission, - .rrd geopnyii"it-*"."urementcapability 9f SEASAT sensors. (SEASAT sensor calibrationand evar-uation of data reduction iigoritrril. t
2. Fo11or'ring post-launch calibration and evaluation (9O-dayPeriod), conduct periodic around trutb verification test,sus_ilg aircraft calibration-platforms to monit"i p.it"rmanceof sEASAT.sensors as functi6n 

"i-E"puriment rife and toextend performance validation over wiae range of exlerimentalcondltions (high seas, srorms, remporar viiiiuiritvi.' .
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TASK D: Post-fliqht Evaluation of SEASAT Data

1. Use data from single - and multiple-sensors from SEASAT
and other platforrns to evaluate (synergistic) impact on mil-
itary operations. Aircraft underflight, data to be acguired
over designated test sites (terrsstrial, coastal,
mid,-ocean, ancl arctic) and in conjunction with research
experiments and military exercises to support operational
evaLuation of candidate (SEASAT and folloru-on) sensor
performance. The specific objectives of the analyses
which wilI be considered are:

8. Deternine the guallty of signatures possible
with each SEASAT sensor and their
interp;etation.

b. Establish the limits and threshold3 for
target identification and detection.

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

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

IV. SCHEDULE,/MILESTONE s

See Figure l.
V. FUNDING

DEGUSSTflED ilt FUrr
AuttoriU: E013520
Ghiel, Rscords & lhclass Diu, WHS
Dah:1911 69 2015See Figure 2.

Conrnents:

a) fndicated funding for Tasks A-D covers technicaLactivities on1y.

€BCifr

b) Tasks c and D above assume that data are provicledas_specified in.the_test pran. rf this is noi the cise,ad,ditional fundj.ng for. dala acguisition, processing andarchiving will be-required.

c) --A-narysis, evaluation and synergistic irnpict efforts
w11.1 be a continuing program fiom iy lz-go in oraer toprovide information- neceisary for d,ecision making.Therefore the man-years refrLcted in Figure I apfiear
!igt, because, in addition to in house -effort, lir"following is necessary:

a
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EttConsultation
I5ffi:qr.:[I3ionLaboratory
9cripps fnstitute of Oceinography
Woods Hole
NASA Goddard
NOEA
UCLA
Ohio State University
Draper Labs
NUC San Diego
NUSC Nervport
NRL l{ashington, D. e.
NORDA Bay St. Louis
NCSL Panama City
NSWC Dahlgren

2. Works and information exchan s
c ves 9a ors

DOD Users

ftfi.iiiil!!',1f,',[:'
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T; T,To" 
Drv, trtrs

3. Trave1
It-85'[se
Consultants

dt) The large- funding estimate for Task C is for the conductof operationa-t tests to veriry i"""its--or SEASAT-A sensoranarysis ancl obtain 
- 
grouna trlrth measur.m"nts upon which toestabrish synergistic effects of sensor derived data (sBAsATsensors colrective_Iy and with other systems), i"a-ippraisethe potentiar of fulure miritaiy 

""pi6iiation of suchinformation. en exampi" ;i trre'rilt"=-i" rhar, wirh theexistance of a targer-estJri;h";;;-]r3.-a trurh measuremenrs,novel processing. techniques may-expos6 the previ;dit-urdetected target. Con6omitanttyr'i-grourra truth picturewill facilitate establishment of- ials6 alarm probabilities in d,atainterpretarion. The urtimite goal oi-risr g.ig, throughextrapolation of results, to e-stabli;h i reriaui.----t-basls for predictlng the degree of susceptibiriat of futuresystems to military-exploitition. '
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SENSOR PACKAGE ASSEMBLY

sE[soR PACHAGE INTEGPaTTON
IdITH SPACECRAE'T

SEASAI I,AT'NCH

A. PRE-LAT'NCH EVAI, *
Test plan Definition

B. EITABII INI/ESTIGATTONS *
Anal. Current DoD Data
AnaL. Inst. prog. Data
Anal. LANDSAT Data
Eval. Synergistic Impact
Ana1. SEASAT A/C Test

Data
Eval. SEASAT Sensor Tests

C. GROTJND TRUTH VERIFICASION
ArlC Preparation
Sensor Calibration Tests
Geophysical Validation

Tests
Fo1low-On System EvaI.

D. POST-FLIGHT SEASAT EVAL.l,lilitary Impact Anal.ysis

*
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'atthough Tasks A and B are projected for cor,rencement r.n 3rd QTR yr 77, because offunding limitations, these tas[s nust-in fact io*;;;" as-soon as possible and mustproduce data which can be used as a uaiis ror niilonir pgri-y--a""i!ior," regardingNationar security aspects 
"r sgAser 

"tiiiruti;. 
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aata are reguired as sooir aspossible to support decisions rvhich must !e m3de-prlor to sEA.sAT launch. Decisionstthich rviII imnict on SEASAi-A config"ia[ion sriour-a-u6-made prior [o integration ofthe sensor paixit.-ub;ila'tnl' ;;;;E;;Ei' tors Ls77) .
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IsotlA.\Du'{ Foa, ASSISE{'r sEfilEr.\Ry oF, TE it$fr (RESFARGI 6 DEr/EoB,6\n)

SU$ECT: SETSAT-A (tI)

(U) In 1974 the liaticnal Ar:onautics and Spacc Aiainistreticn (]I1et)ihitretcd ths .rElsATd prcgrarr. T:,i; 
",g"rir=rtal occanoqrcehic

researCr satell.iie, to be laus:hed in ih, ig7:], ii acsiaiaaU-*i**"
. t.\e mderstending of ocear-c1)a:arics. 'ihe ilrraftr.ent of'-Giens. icrni-hP ]"'!i" prti contributed to the Ccfiniticir-ot tha cbraciiristicsof ths i:rsm.r.cntaticn on Lp:rd, grr ;pl."o*ft, and has roio-iscentry
rIorl<ed rtit?r r\t\sA.on data acquisition plarrs, opirariag pri",iroes anddata relsase policies.

#f ,Pns crg sensors on thr experiru-ntcl snAIi\T-A is a procisofsdar alti*:ter r.rhicir of.iers &s_pircltiat fcr inpro.r5n! td-;;*o.rrof errrcrrt and fua;se s:jbmrir.e rfun*eo bal.listii; naiiirJs rsu:.slg1ry'rah- ir.prq',e$ Io:ovle<fuo of tjrs gravi rati;rrl -ii*ic oi-ci.'Ii"ai.
Lt if plauecl ti:et ti.g liarraL surfaEe !','.=r-eo:'rs C.rntor and tle DeienseIlrpping Agencv (Dl.l\) uilr. pfocess tirs scGf 

"rcir*rlr-d"c Gl*r,the sa:rs msnner as GEOs-s iltiistry d-ata is "o p1gpssed, rhe i.hr47nill atso asslme respcnsibLtily ur ciJ o"a-of-ir LglT .Eoi-urJ arttresatsllits redar aldi:stcr derrolopinnt rri'rich tl:e Defcnse .kl-rancea
P.1*-,:al:?l?.* .0,ge.nc7 -lus accinplishd-in;Uro frust., runir"i, a I}1,SA/

P'q^t*:T1}_.p*rides f,or the FLeet lira:rerical tl-eathir Centcr (FrL.A-'to clo prctcssittg of a\g aLtireter datr and tlro otl:er sensor aat) to{an cp_eraconal tost of tl:,a &'t3 in.llar17 occa:rograailiJsrap_Dort.--n
1rcssiblo oxceDtion.is Ftrlrc pmcessing qe .tn" sfrtir,rri" E;rl-u Radar(sAip dgta. Tre.:sm 

"* pr6,riJi c"tl for-tle-tbrectiql nnil clacsifi-ca-tlcn of Navy slrips a;.J-i;rriti;:s vessels in tlra open ocqln areas asrrvell a; tnfor,zurticn on n31it 
"y 

harbors *alrrrioiai.--iti;-;;pec.redthat al,e lierraksearcir t afrrrritoly anrl U.,!\ tn1ti-ro"ui're and. work uitSthls Cata.

gE) Jrhile the rillitaly yaru, of so,:ro of the sensois a.-rd, data hsvgyet to be fuilv assassed, it is clear urai ure cxpecter! p*a,rt ispri:urily of ilrtercst to tjre }iar,y. ra.ri*.onai ,rr*tyru, riirl be neecledto (l) ,Lsscss ti:r r:rilj.tcry va!.ue'oe ii" orj*rlreocar sE\s,\T-A ttetrconsiil_crln3 tj:e corlecti',6 value of al.l or'*"'i*tru;ents , (z) assossjl: lllil::g.wcJ''-'e to Dou of a ftrruru 
"1,*r'rtion 

l *.'ru misi'y's)/srcn,end (5) firlly d-'fl;e national seorrity Lcncerrs nna pricti-car-d"'t"
Tsll'q? pclici:s for tjle sliL$rT-r\ ena *citor-* op"rr,tional uyii*
inc.lu,{-r:r.q tr:c prectic.dity of dst1ic.,rtGt;ei, ,yotro to netional
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defease neds in ti.ca o.E crisis or rrar. A fiml .lssessrenl lray not ba
possible in all a:'eas tatil atter S1\S\T-A daca becor=s ar,'ailab1e.

The DoD'i:as statcd thet the SE\S\T-A data has neticnr-l searrity
openly ar,-ailable,In. partir:r3.ar, ti:,e alti-::.etry data, if' nig,hu be uscd at sore future tije by '.i:e Sovieu l.rnicn tc i:qpro're their

. SLIr'.I accuxaqf. In adCition, tr\.: DoD is conce::ned Cra! r,tren ths otj:sr
SEtrX'iT-A clrta js coriri"neC vitlr the alLirutry dtta- the sy:rergistic
effcct ray reslrlt in the discci'ery of n=u agproacles for Ccriving
nilitarily usefid rieta fron the n'ultiple seu;or ouq?uts. rr.ccorilingly,
DoD has taken tlre p'osition 'ihat 1..'B r!r!.st finC a h,ay to achieve the besc
balance betrveen thg nationrl security concerns and tire al,ailabllity of
data 'uo the scienflfic co:inr,rrity for tlre benefit of ranliinC, 'ihis
balanco is fotrrd in (f) a1lo:uing aclequate tiri:e to ev'altrate tlte miJLtary
consoquences of any s)T!,ergistic effccts creatcd by tho colbj:ration of
tjre total CaEa set, (2) protecti.ng tha satelli'ue fron unauthorized use,
alrd (3) protecting, through encryption, tl:e al.tirretry d.c,Ua or barring
that, lfuniting ti:e availability of tlatr in geograpirical arcas portin=nt
to Soviet SLiiIi opsrations. Finell/, DoD concerns over the S'O. data led
to U,\SA agreesent tlat in ths case of S&L*\T-A they rdl1 gil'e us achrance
$rafiring of arccs to be cor,ered and rsi1l not routinely operats the SAI{
over harbors ancl coastlines. tloi.ever, the'covera.ge of a futuro opera-
tlonal SEIS.{T system involvirg seleraL satellites with rDre on board
po?rer could give rise'to serious national security concerns. Otlrer
uore colple:< solutions nay be required,

Ifr f request ttnt Lhe }Iary assur':E responsibility for a systeratic
assessnent of the nilitayralip and national security conccrru of the
SEASIIT-A and fol1ow-on operatioiuL SE\SAT tiata. I requesc you develop
a plan elong the Liles contained in the O.dSN GqD) in:irorandtr,;r of
3 Septenber L976, Sr$ject: SEI\&\T-A. Ihis plan should incl.ude sclredules,
nllestong dates and ,.lstinated fr:nding costs using ailpmpriate tec"hnolo-
gical e..Qertise in the'.reatJrer, geo,Jetic, ocearograpiric, antisubnariae
rrarfare and. fleet ballistic nissile areas as necessary to:

8. Detennine the individual/collective nrilitary bonefits of Cra
SEASAT-A and follorv-on operational systen sensor &rta, assundrrg reason:rble
irqrrovenents in resolution or sonsitivity for the follorr-on systetr.

b. Consider the naed for ancl practicelity o'f SLISL\T-A ty?e sensor
e4perinentation prior to launcir and dcfine any tcstixg considcred
ne@ssary or possible to galn insigirt into nilitary vah:c of the data,

\
c. Detemrine appropriate orgmizationrl procedures necessery

to prncess ancl prouidc SE\SAT-A or follow-on s)istcm data usefriL to
operatiorral co::nariJers. ;.
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ls, prcviCe stpportr@- cl- Dcfine l!1'7 nztlonal security co;rceres, pr.cvice srpporationele, .a:g deilrE practicel steps 16r pioi"rtlr! essenti"i'-Laagaingte:grI.<ritaiionb/foreignpcr+Lrsforni1ltaryPur.}c5es.

(u)- -I^r..q,l"tt P-t_your plan be available for consitleration during Lrre ' ' :: 
.-

,/ .: '

ff,-tt{iiHitS:ll,l;,:Is'iffi,}i:,ifi&;i,iH:i:i,ti8r:.i $:," ' ,,

ry:hich Dr. Flst*er anc r hsv-e rocenily eitaoriii.;J-;-ilof 'nt'6puro-
tiorraL SE"1S.-\T rleta needs and practidi v,'ays-oi-protocting aeri"-[f .on-cern fron a na8ionaL_seanritlsta:dpoint.'.-vou,'pran ifioiu.J-*itlcipate anJp:ord.rle- support for DoD.participariin on driiJrbup, as .rr?11 as theNational searrity $oungii]_s spaie poliqp cor*iEiuirr'here sE\str is thesubject of conriauing detiberitions.
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