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© 1.  INTRODUCTION

rhis report is'part.of a series:of studies undertaken by the
Metrdpélitaﬁrwashrngten Conncil_pf Governﬁents (M\LOG) Remote

| Sen51ng Progect._ The;Projectnhas heen conducted under a contract
’w1th Lhe Geogranhlc Appllcatlons Program of Lhe U.s. GeologiCal
Survey, the basic objectlves of whlch have been to inves tlgate and

“assess the utrllty and value of renote senslng data as an information

J e

. source ‘in supporL of the MWCOG s urban and regional plannlng programs.

Studles in thlS serles have ‘been prlmarnly concerncd with report-
ing the results of 1nyest1gahlons.by the'PrOJect'of spec1f1c areas
of'remote sensing'appiicatien; thc beneflts to be achleved and the
"pos51ble cost. advantage: whlch may accrue from its use These
lnvestigationsvhave also attempted'to-relate'cerraln information
Aneedssof the severalAdepartments;gf_the Council of,Governments to-
present and exéected remote‘sensing syStem capabilities. Areas of
study have included: Land use, urban growth and change detectlon,
"naturaJ features, transportatlon hou51ng, water run off, thematlc-
mapé:ng and updatlng, sedlmentatlon, pollutJon photo research
‘services, tralnlng, and other mlscellaneous uses.

The progect has, therefore,. been entlrely research oriented
and most espec1ally user research" orlented with prlme emphasis
on cuzlent or 1mm:nent appllcatlons to local and regional 1nformatlon
ﬁproblem areas. In thls sense, therefore, the entlre project
has been experlmentaliln character. - Much that has been investigated
‘and rcp01ted on, durlng Lhns work‘has strong 1mp11catlons for
cons Jdcratlon b; reglona? and local offrcra]s in terms of prOVldlng

dat" suwport ru; nhort and ]onq ranje p]anntng and deelslon making



proceSSessi Possiblv this'work will'have afbearing on influencing the
iplanners' dOClSlOnS toncernlng expand;ng remote sensor uses w1th1n
,the~region.: The authors are - hopeful that thls research will prove
’equally.helpful_to s1mllar reglonal and local,plannlng groups in
»other'areast= | o .
The rcferenced studles havc utlllzed assessed or .discussed
remote sensor data acqulred from several types of platforms- fixed-
. wing alrcraft‘at high and low:alt;tudes (w1thvcorrespond1ng scale
values), rotary wrng alrcraft, and by projection, imagery from the
'?=cxpccted LRTS—A Program. Wlth respect to working with 1magery derlved
nlflom the flrst two platform typcs, there is an almost unlimited field
of‘experlence.. Wlth lespect to the thlrd the TV and multl channel
scanner 1magery to. be provmdtd by the Parth Resources Technologlcal
"fSatelllte (ERTS~A) Program, there is no experlence., | A
To 1nsure, therefore, that optlmum beneflts w1ll be derlved
from the forthcomlng ERTS effort,“major plans and studles for |
"yresearch and testlng appllcatlons are currently belng made by hundreds
f 1nvest1gators ‘in conjunctlon w1th NASA at Federal, State, and
rcglonal levels, at. Unlver51t1es, and other research organlzatlons.
These 1nvest1gatlons w1ll 1nclude programs and projects involving
‘the analyses‘and value. assessment of the resultant 1magery and
coverlng many predetermlned geographlc mult1drsc1pllnary areas
c(gcography, geology, hydrology, oceanography, agriculture, forestry,
;;and others) It 1s expected that ccntrolled and comparltlve assess-
- ments of both ERTS - 1magery and that of pre and post—ERTS 1magery

'obtalned from high altitude alrcraft (flown under a:coordinated



.fligﬁttptogrem) ﬁilltbe medef tTﬁe‘eht{fe FRTS.Program itvessentlally
_ exﬁeriméntal in‘natqte{"Thetinte tantlve goalo of the part1c1pa-.'
ting organizatiend“are thus correspondlngly1orlented. Some partici-
patlng OlgdandLWOh‘ -QOVLanent, iﬁdu°trial .and commerciai have
more 1mnod1qte and paagmqflc needs for thc 1nformatlon contalned in
t thls 1magery. Tho:r research efforts are th01cfoie mere .user
orlented The plesent and future data needs of the Metropolltan,
sthlnqton Counc11 of Govelnments fall 1nto this category.

ThlS partlculal study, therefore, presents a series of suggested
expnrlmental data uses. de51gned to assess the'value to'the Council

of Governments' plannlng 1nformatlon requlrements of DRTS derived

data.



2. EXPERIMENTAL DESIGH
The‘Earth«Resources Teculoloqy Sattlltte (LRTS), Serles A, is

hprckently pcltdu1ed for launcn in’ laLc May or early June 1)72 In

1

'».:oruer to taLe fullebt advantagc;of the es pected data return from
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fthat program, ‘the . dcslgn of evper:ments should bc approprlately
':_matched to the unlqae ensors Lo be flown and operated and their
lu;”?‘flCﬁf'Oﬂ:a‘ |
»~fhel spacecraft ,w1ll be acsigned to orblt for a year's duration
d at an altltude of about 496 nautlcal mllcs in a sun-synchronous,
early polar orblt Its per:od1c1ty w111 be such as to rocycle,
.mov1ng<westerly in. its. swaths, over the came area of the U.S. every
fl7r18-days‘withzcomplete covcrage of the entlre Unlted Stafes belng
VZ}Obﬁainéd«duriﬁg fhat perlod-' Thus the sthlngfon,‘D C. -Baltlmore
I ‘redioh would'beﬁscheduled for sequentlal obselvatlon and imaging
_onicne of‘theseHIS ddYa- . g ‘ | L
| -The imaéing systems aboard theaspacecraft ;are essentlally of
two types. The flrst conSl°tSof thlee nadlr bore51ghted muitlsbectrél_
TV (Return Beam VldJcon) camcras.: All three cameras w111 be
sxmultaneously v1ew1ng, exp051ng,_and recordlng the same scene on the .
hj,earth [ surdeL, covcrlng on each 1mage frame, an area of 100 by 100 |
autlcal mlles. Thesc TV cameras w111 be photographlng all of the
.Vlglble and some of the noar 1nfrared p01tlons of the spectrum 1n
"Lhelr multlspcctrai?modc. By mcans of approprlate fllters, each
e;cam=ra w1l] photogrcph cach of three prcselected spectral bands. d

These are: 0. 475‘ so_s 75 mlcromcterc* (blue green), 0. 580 = 0. 680 m1c10~

. meters (ycllow red),,and O 9' ;~0'830 mwcrometers ( red to near
\:flh[Jd‘ d) TheA(RBV) wmdgety d ta w1ll be trantmrtted by v1dto'

CF T micrometexr = 1160 metor



‘*'signal to.one of Jeveral NASA data receptlon statlons 1ocated in
,California;“Alaska,*Corpuc‘Christi,Uggd Greenbelt Maryland for
fdrccordlnq and proc sStng.b thn tho Cra:t 1s not in Optlmal
orbltal p051t10n for transm1551on w1tn respeet to these ground

statlons,Aa lecordtr abroad the space craft will record the imagery

data.- Upon reachlnq more favorable locatlons,,the system will be

' {programmnd for transmlsSIOn of dlrectly 1maged data, as well as of

" pre~recorded 1magery . At thcse data acquisition 'sites, the trans-

'mltted video 51gnal w1ll be converted and recorded on 2" magnetlc
Lape for’ subsequent convers1on to fllm.‘ Average ground resolutlon

.-dcpendlng upon 1mage contrast ratlos; has been estlmated to be on the

. order or_150 to'3QO feet.

The second of‘the data acqu1s1tlon systems consrsts of the
r‘multl sbectral scanner system (MSS) ThlS is a mechanlcal—optlcal

']fsystem whlch w111 also be reglsterlng data from pre—selected spectral
Tbands. The bands to. be lmaged are: Band l, 0.5-0.6 mlcrometers
-"Band 2, 0 6 -0.7 mlcrometers,_Band,3, 0.7—0.8 mlcrometers; and

Band 4 0 8 -1.1 mlcrometers;b;On‘subsegnent.mission'ERTS-h,'

scheduled for 1973 launch, there w1ll be an additional band 10.4 -~

‘"12 6 mlcrometers - well into the (near) lnfrared Upon receipt by

: the U.S. data achlSltlon 51tes of the transmltted data from the

- sbaCecraft | converslon -to v1deo tape of MSS 1magery will also bev
haccompliShed | | |

Along with the 1magery; addltlonal technlcal and housekeeplng

t.data'fron the missions w1ll also be rlansmltted and recorded

ﬁhis Lniormatlon \111 Drov1ec data on spacecraft altltude, attitude;

=positlon,,camera shntuel lnt lvals tlme'and other necessary

T



hooeekoepingvinforwat{on-teoujred fOr.pro¢68q5ng and use. It is-
j{estlmattd that for COVClugo, of the UnLted Statcs, 45 image datc sets
;'per Qay will be pxoceseeo.v One ddtd s‘t cons ;ists of tthG RBV and
'four MSb 1mage frdmcs (1 frame equa1s anllmaqe of a 100 nautlcal
mlle by 100 naut1Cal mllc drea) |

| Upon recelpt at the NAuA Data Proce551ng FaCllth (NDPT) at
Goddard Spacefllght Center, all ddta w1ll be un1formu§1y processed,
reproduced, stored dlssemlnated énd handled as requ;ed by the
A   ﬁrogramed investlgatlons.and other user groups.‘ Includcd will be
agencies of the Federdl GOvernﬁent,'sucﬁ as'the U.S. Geological
’}Survey -which w1ll prov1de the - focal p01nt for cataloglnq, review,
dlstrlbutlon and purchase by other publlc and prlvate users of
tlmagery COVCrlng the United SLates.' A oew facility,
vfthc LROS Data Center,‘at SlOUX Fal]s, South Dakota is- belng develop-
ed by_the U.S}G.u, apd belng;putllnto readlnéss to handle these
vfunctiono; | o -

‘ Proaucts fromttﬁese ecqﬁisition systems will be available on
~a selective baSi;, 1n1t1ally to, prlnCLpal lnvcstlgatorq,'ln the, ER&S
,'Program,bother uStrb>and subs equently to the purchasers from the
G;S.G;S.oEROS Data‘Center;‘ Data toube,ava;lable at one or both Of]
these centers wall 1ntlude negatlve ; poeitive trahépafencies and .
.pllnts, LOlOI comp051tes, catalogs of imagety and othcr data,
dlglLl/ed lmagely and bpaccoraft performance data on magnetic tave.

_Durlng the pre-pRTS per;od hlah altltuue NASA aircraft w1ll
ovhave-been covering ée;ected:teet“sites within the United States ﬁor:
groups of investig@to?é»planﬁingﬁtofuee ERTS date nfter'it arrives.

This aircraft iwagery, - with good resolution and at scales of approxi-
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mately 1:450,000 will bo four 70 o film c;ﬁeras, three of
viich are vioulwq thesea test'sites in the eszme multispectral bands

as the ERTS RIV TV cemera systems will. 'The-fourth camera.ls imaging
with coior infrased-fi}m. Several of these pre~ERTS flighte have

been nade by NASA to‘déte over'ths Washington, D.C. arca within the
franewori of the U.S.G.S.ACARETS.(Central Atlantic Regional Bcological
Test Site) Program.. This coverage 1S being reviewed at present

-

within elements of the U.S.G.S. and by other researchers.

The purpose, of course, of‘these pre—ERTS'flights, is
to give experience‘tovusef grpupstin the handiiné and analysis of
the'smallcr scale imaéery (ébo@ﬁ 1:3,000,000, before enlargement)
which ERTS—A_is_exéectbd.tobproduce. Following the initiél'launch
of ERTS-A, it is planned to continue the underflying aircréft
program on a se;ectivé test-site basis.

Obviously, any.csnsideratién of éxperimentasion with ERTS-
generated imagery shsuidfprovidé for the parallel exémination

.

and evaluation for_utiiizatidn and other purposes, of Ehe imagery
obtained by thesé pre and.trans—ER’S aiicraft flights.” It is with
that conccpt in mind thas ‘the several selected examples of possible
cxpcrLNhnLal appllcatlons are proposed in the ensulng discussions.
In such an experlmental scrles, one would want to
ldentlJy for sLudv and 1nterp1etatlon, those natural surface and
cultural surface Ieatu%es of MVCOG regional 1nt@rest which would be
‘most‘likely.to‘be viSiﬁle and.rscorded on such imagery as has becocn
described -— scales and rero]utlon permitting. The synoptic:over-

view and the nvltlfpchznl CnUalelLlQ‘ of the TV (RiV) and the

multirpﬁgtrul_sccnnmr_(NSﬁ)timaging systems are suchi that it cshould.



" be’ pos lb1o to eyﬂwvne come oi thoae dCthltleS w1th1n the. reglon
jwnlch havn been pwev1ously dnscussed in thls sellcs of reports und.
f-;n slmllar ‘evalua tions el ewhere. By matchlng data necd and
eipected imagery return,mlt'is‘p0551ble then to select andusuggest
a}likely group of bUbjCCt areas for experlmental 1nvestlgatlon.
Such a matcthg process suggests Lhe follow1ng.: Land use,

0pen spaces, veoetatlon (01 lack of 1t), water areas, run off,
.scdlmentatlon, pollutant sources, pln p01nt1ng of air pollutels and

COJrespondlng air movemcnt general area growth and change (viz.,

- onew devolopment areas), and general tranSportatlon studies. With .

. res pecL to land use.and urban change, partlcularly encoulaglng

- 1nvcst1gatlons sugqest themselves.'

Accordlngly, 1n the follow1ng sectlon, it is shown how the
ERT Program data b—,alrcraft and satelllte — would be acquired,
analyzed, and.assessed agalnst thejlnformatlon requlrements of the

‘MetropolitanﬂWashington Councilﬁoquovernments.

-



3,  RYPERIMENTAL PROGRAM

On the baSlﬁ.Of Lhe qoneral dosxgn aporoach discussed in thc:
:'-foxchan ectlon, .a plogrdmtof research analy51s keyed‘to the data
J and,imagery of the NASA ERTS-A system has been developed. Areas of
| HMWCOG proqramtplanning ithrmation'need and'ERiS—A data system
vexpeetionl which would be correspondlngly related to those 1n’orma-
tion need are hown in Table l in thls sectlon. The v1s1ble
charactcrxstlcs as ;oc1ated w1th the lnformatlon need are identified,
as are the potentlally appllcable sens or comblnatlons, coverage
frequency and speclflc program appllcablllty. o .

" It should be noted of course, that the range of experlmental
remote‘sensing data deyelopment'lnvestlgatlons Wthh could be pro-
posed in this‘contcxttwouldibefsdbstantially larger'than those which
arelbeing'proposed: There are other neceusary urban ‘and Leglonal
data achloltlon and analytlcal expcrlmental opportunltlcs for u51n§
arrcraft-— derlved 1magery awaltlng 1nvest1gatlon. Important examples
of these would be: use of thermal 1nfrared sensors to explore feas
blllty of del;neatlng or 1dent1fy1ng dlfferent housxng and nelghbor—

. hood conoltlon urveys and for use 1n trafflc analysms and other types
of transpo tatlon surveys- use of black and whlte, color, and natural
ox reCOnstltuted color 1nfrarcd lmagery for detalled studles of
fsedlmentatlon behavror.f These remote sen51ng e perlments would be
;bullt around ground data acqulsltlon effort : and would requ1re much
:lower lean altltudes,Alarger rmage scales,'and hlgher ground data
‘resoldtiOns than that whtch wrll be avallable from ERTS. Th15~group:
3_’of'sugg lCu 1ths11gatlons and analy es 1s rootxlcted to datd pIO"
'zﬂducts to be recelvad 'rom the uRTquystem. lo ‘

9 .



The_experimentai wofk,whiéh-Wéuldlbe under£a£eﬁ in tﬁis progfam
wculd bé.characferisfi%ed'csseﬁtiélly by twO’phéSes} The.first
would ¢onsi§t Qf én“d§$Csément and evéluaﬁion QfAthc qdality-ahd
,’interpreliabilitf of'ﬁﬁe high altitudéiﬁre-ERTS and the ERTS-A
.iﬁageryAto-pfbyiaévﬁhe‘levéls_of data requi;edvfof the apprOpriatev
subjéct;anaiysis;_fThe,second,‘baSed Cnlphe findings of the first,
woulé-bc directed ﬁo thé anéleiélof-the imagcfy; data reduction,
dévélopment.of hew,:réquiréd'anaiysis tgchniqués, and testing for

‘the integration of results into the MWCOG information programs.'

10
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4. 'METHODDLOGY roRVbaTA,UTILizATION!

y

. - As the'lmagery anu assoc1ated data.from the prc ERTS alrcraft
Uhﬁfllqhts and ERTS, ltsc]f become avallablc, 1t Wlll be neccssary that
r[systematlc pzocedures ahd methods be 1nst3tuted to Jnsure eff1c1ent
hana]ysls of data and . Jntegratlon of results into the varlous MWCOG .
1nformat10n'programs. N Scheme of such procedures are outllned and

descrlbed in the folloW1ng.1_; e '

“:Interzal pxoceduxc for rece1v1ng, handllng, and qtorlnq the

‘ hcrncomzng 1magcry and hav1ng 1t avallable for analy51s and research
Mjw1ll be requlrcd To expedlte settlng up any of thcse procedures,'
zacccss to ‘the approprlate mlsslon data, whlch is to be acqulrcd and

- Utallded by NASA and thc U S.G. S for 81m11ar housekeeplng and control

:i:ipurposes, wx]l be in order. lnltlally, however,.lt is felt that thls |
%Anced not be unduly burdensome f01 COG '

| For effectlve data extractlon and to explore fully the Capablll-

tJes of the 1maglng systems, 1t will be necessary to make enlargements,f

'magnlfy 1mages through blnocular mlcroscopes, explore 1mage en—'

?i_hancemont technlqueS. and take advantage of. SpeClal multl spcctral

:v;ew;ng_equlpm nt (some new prototype models of which. are avallable

locai]y) ' Should thlS work program be undertaken in conjunctlon w1th

vcontractua] or other arrangemtnts w1th one- Or more Fedelal agencies, -

.'lt would.be expected tnat access.to thlS speclallzed'equlpment would

be aiforded Any detalled analySLS w1ll of course, involve inter~

. . N

pretLve aoscssments and moasurements of areas and other subject

- dlmcnsrons (such as CLnSUS tracts, op;n arcas, expo ed areas llnear‘

outcs, etc.)? P1ere posc:blc, aqaln to tcst the sy tem efrorts will'

bc'madc tO'undertake thxs work wherc poss ¥le, utlllvlng QLdudard

13



,taéhniquaa and é§uipméﬁt;z Ehped:ilouq hanullng of wovk requlrlng

.ﬁﬁmefoﬁs area méaéurements can‘be accompl1 shed, as has been

demon"‘xated dUL*ng thn course. of thLu rcmote sen31ng proiject, by.

use of dlgltal lmage den 1Ly or almllar automatlc scannlng dev1ces.
Upon compchlon of ba ic 1ntcrprétatlons, analyses, and

'as oc1aLcd data reductlon of the as gned work tasks, the nex£ step .

S

;would ;nvolve data manlpulaﬁlon, comparisons with other data and
pres nfatlon .of rcsultéfori;q%elby*coé-data bases and.other.
ihfdrmation needa.v In‘same~apbiicat;ons;‘this wpdld require the
‘prepafaticn'of sﬁbject'mapaTO;ldﬁherﬂgraphics at,some’convanient
‘scale. -In other’apélications;iﬁﬁe:dat@ wbuid either be statistical
.or av aluative in- nduurg, and 1n thesc forms would be,made_
avallablL ta COG user deartants.'

R Several 0pppptunlt1es suggest"thamselves.for:expiéring the use
- of computer techniques iﬁ-thié;ﬁarﬁ;: Ohe involvesluse of

;COmputer rédordiné aapabilities'fof identifying_anafindexing of
ERTS inagery of the- rcglon.b Prlnt outs of coverage glVlng 1magc
quality data, area covexage data, and so fOlth -would be useful

in res earchlng a retrleval of thc accumulating ERTS 1magery
.AlternaLely, it ahould be possxble to negot\ate thh NASA for

loan conleq of Lh;lr tapod m1ss1on data as. would be approprlaic

for this reglon. Anotner p0351ble 1earn1ng and productlon
OWpOltuthy would be in the developmcnt of computerlzed mapping
v*_products-vlth c>mb1nen anut data from remote sensing and‘other
sourceal Maps doplctwnq land usc and land use change sugges£

themsclves as examplea fox oevelOpment and test. Still another;

sinde the imagory ie transnitted from the spacecraft -to the ULS.

. . . o . E )
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datatreécPtibn ceﬁters in:eleetrenie fefm and 'is converted there
to=v{deo and digitai'tapes, itVWOu1d te;wetth inVestigatipg, hy
using samples.of this. imagexy {n magnetic-tane form, to explere
fthe pOSulbLlltJCC of dcveloaLng adultlona] techniques of "data
bandiy51s, uflllzat on; and prcsentatlon

The tcchnology — human and mechanlcal —_ ﬁerlaccom?lishing.
many of thcfc tacksnls avallable.»'What is expected to ensue will
be £uther dcveloPment of skllls and procedures in house and else-
_whcre, ba sed upon ercrlences galnod ‘from woxknnq with the new
'data forms. |
| As a final note, btcaus oﬁ}the.expected yét unaccustomed
: small scales and reJatlvelyglowétvresoldtions (when-cdmpared with
-alrcraft data) to be OYerlenCLd in the initial ERTS data, there
,wll1.probab1y be dl apDOlntmcnt° reglstercd w1th the levels and
;unllty of the data lecclved.. It must be observed, in this connec-
tion, that the ERTSLProgram?_itself; is entirely‘experimental in
- scope, and.represents'but a statt iﬁ the development of national
-data acquisition ‘and analysis‘syStem.‘eTh= full benefits‘of such
a-system are only btglnnlng to be app1001ated -In the fellow—on
1traln of E’TS deve]opmcnt are the Fath Resources Experimental
Parkage (LRLP) of Lhe manned Skylab program and the ERTS-B,
.tontatlvely scheduled £01 launch in, 1973

LRTG-A will prov1dc the lealnlng glound fer these systems
A whlch w1]l LOllOW. Tt is bcllcvcd Lhat all of them will provide
_1nc*oa singly valuablo data for those prlorltv MWCOG plannwng and
informatlon progtam; thch haVe b ;Ldentlfled in this serics of

studies.

15



.0

NFRI\L bf-l s I\BN(_

- Barth Resources "chnuloglcq] Satellite (ERTS) Data Management),

Ad loc Gloup o ERTS bata Manag\uen;, NASA MSC and GSFC,
. February 1970 -

Mallon, H.J. and Heward, J. Y., 1911 ‘An Inventory of Pxisting
oniulﬁfgoboqrqhgy of the Metronolltan LasthaLonz o
Metropolitan Washington Council of Governments; plbbuled
~under- terms of Contract No. 14-08-0001-12708, Geographics

- Applications Program, U.S. Geological Survey.

Malloh, H.J. and Hu@afd J.Y., 1971, Land Usc Dotermination by

: Remote Sensor Pnalyulu, MctrooolJLan Washington Council of
. Governments; pleparcd under terms of Contract No. 14-08-0001-
' 12708, Geographics Appllcatlons Program, U.S. Geological
' Survey NTIS PB-2042L6

Mallon, 11.dJ. and Howard JiY., 1971 Determination of LJP@ U<o

‘Chande with the Use of Aerial Photography, Metropolitan
‘Washington Council of. Governments; prepared under tcrms of
Contract No. 14-08-0001- 12708, Geographlcs Applications Programn,

U.S. (OOlOglCdl Survey. ?f}

Mallon, -H.J. and Howard J. Y.; 1971, An Assessment of Lemote
Sensor Imagery in the De termlnaflon of pOboLn” Quality Data,

"MetLopothan \auhlnqton Council of: Governments; crepared

. under terms of Contract No. 14-08-0001-12708, Geographics

Appllcatlons Program,.U S. Geoloolcal Survey.

Mallon, H,J., Howard, J Y., and Karch K M., 1971, An Evaluation
of Applications of Remote Sensing Data to Nefropolltan
Wash nqLon Council of Governments' Planninag Réquiremants,
Metropolitan Washington Council of Governments; prepared under
" terms of Contract No. 14-08-0001-12708, Geographics Applica-
tions Program, U.S. Gcologlcal Survey.

Mallon, H.J., and Howard J Y., 1977 An Estimation of Benefits
‘from Remote Sensing Appllcatlon% to Planning Progrems in_the
'Wuohlnqton M?i’onollran Area, hetrogolltan HQthngton Council
. of Governments; prepared under terms of Contract No. 14-08-
0001-12708, Geographics Applications Program, U.S. Geological
Survey. o T \

_Nordb@rg, W., SculTl 7., ‘RTO'A&B,'Presentation to Northcast o

Region Technical Commlttee, Goodard Space Flight Center,
24-25, narch lJ/O C

Opportun-laec for Part1c1patlon 1n Spacc Flight Inveot1oatnonb,
NASA Mz moranapm Lhange 28, B 8030.1a, June 2, 1970.

16



e IMLNM o utie W2

R R DU

Geographic Applications Program
Washington, D.C. 2@2k2

12, Spensering Agency Name and Addrzss

Washington, D.C. 28546

National Aeronautics and Space Admlnlstratlon

11, Contrasey Cr75
NASA V- 13318

USGS 1L4-¢gB8-g@@1r- 127¢8
12 ']) o of Koo st & Perizg Unear

Final report

It

U
4, Sponstiing

s 4uscs-no-72-¢# g e
TR S D '
Proposed Experlmuntal Programs for Testing Remote Sen51ng B beruary 1972 L
Applications in the Metropolitan Washington Area B Perariang Urgenizalinn Uols

AT : ) T TRy Graamization e, B,
Harry J. Mallon and Joan Y. Howard IR- USGS-221 . N
S, Peitonning Oraanization Kema and AdGross 10, Frojici Te R VT

U.s. Geologlcal Survey 16p- 75 71 ¢3

."r

TuPLy oLl

157805 [ mentary Notes

Prepared by Metropolitan Washington Council of Governments for USGS Geographic
Applications Program under USGS contract no. 1lh-g8-f@p1.127¢8

16, Abstracts

implementation of the ERTS Program.

resolution data are discussed.

The report describes a group of suggested experiments to be conducted with ERTS-A
and high altitude aircraft imagery to be obtained during the 1972 period upon

Methods of analysis and measurements of land use,

urban change, transportation, and possible pollution using small scale, low

17, Key Vlords and Document Analysis. (a). Descriptors

'I7b. ldentifiers/Open-Ended Terms

17¢. COSAT! Field/Group 13 B

-Urban planning, Urban geography, Regional planning, Land use, Remote sensing,
Pollution, Transportation, Water resources, Sediments, Data processing

18. Distribution Stalement

Unclassified - Unlimited

19, Security Class{This Report)

21, No. of Pages

UNCLASSIFIED 2l
/0. Security Ctass. (This Page) Price
UNCLASSIFIED “$5+60/0.95

FORM 135-867(1-70)



