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1. INTRODUCTION

This study, one of a series of eight, has been prepared on the'
results of research of remote sensor appllcatlons to the plannlng
program information needs of the Metropolitan Washlngton Counc1l
of .Governments (MWCOG). The. PrOJeCt has been supported by the
'Geographlc Applications Program of the U, S Geolog1ca1 Survey.ﬁxftf

Spec1f1c applications - of remote sen51ng to- the programs. of o
the MWCOG_have been discussed in previous reports. . These havevf h
covered the folloming applicationSwin various degrees-ofrdeta11°;
land use, urban change detection, hou51ng, transportatlon, natural o
features, thematlc map up-date, sedlmentatlon, pollutlon, reglonal i
.photo research, tralnlng,‘and other uses. In partlcular, Techn1ca1$f;:

‘ Report No. 5, entitled; An Evaluatlon of Appllcatlons of Remote

' 'Sensing Data to Metropolitan Washlngton Council of Governments

Planning Requirements, dlscussed the above in a broad summary of

tested and proposed remote sen51ng~data uses.,
This report is designed to expand that dlSCUSSlon ‘by explorlng ffj'

_further those spec1f1c programs of the Counc11 of Governments for

'hwhlch remote sensors can supply ‘data and by dlscuss1ng whether 1t
1s technlcally fea51ble and economlcally Justlflable to do‘so'
comparxng costs and beneflts of utlllzlng remote sensordata w1th

) trad1t10na1 data acqulsltlon technlques, thls report hopes'to¥1nd1

-'cate how and where ramote sen51ng can make an lmportanh contrlbutlon

to the activities of the Metropolltan Washlngton Counc1l of Governm"nts. k

It is important to reallze that more than cost comparlson';alon

be con81dered in dec151ons regardlng remote sens1ng utlllzatlon:




Reduced costs, though significant, are only one way of measuring
hiltS contrlbutlons to the tasks of data acquisition; other factors

| and contributions must be conSLdered. In general, there appear to
be five possibie areas of contributions which remote sensing could '
_‘make to the data needs of the Council of Governments, These are:

‘1) more pteoise'and therefore more useful data, |

2) easier update aud therefote better knowledge of change,

'3) verlflcatlon of current data base,

4) a sourve of data otherw1se unavallable,

'5) a less costly means 6f obtaining data.'

We belleve that any one of the first four contrlbutlons above
".mlght outwelgh the cost considerations involved and be of sufficient
.Justlf;eatlon for recommending acquisition and/or use of remote:
feensof-déta. »This report points out where some of these contributiohs“

”would.be relevant within this region.




2. ' APPLICATIONS

A general éummary of possible applications of»remotetgensing
to regional planning needs was given in Table lr'shown»in'this

Project's Technical Report No. 5, entitled An'EValution'of

: Appllcatlons of Remote Sens1ng Data to the Metr_polltan Washlngton

Counc1l of Governments' Planning Requirements. That Table w111

;prov1de the basrs for dlscus51on in this report and is accordlngly
»'reproduced (p.4 ). |
Some of the applications listed in Table 1 would provide data
.“ﬁhat‘are’not necessarily needed as direct inputé for COG programs;
either beoeuse'the data are obtainabie by other means or because
Althe information that remote sensing can provide may not’ necessarlly
.be pertlnent to specrflc and current tasks at hand.

For example, the geology and'soils of the metropolitan aree
_'heve'previoosly been mapped. While the ba31c underlylng geologlc
structures are less subject to change, the surficial characterlstlcs
‘are relatively more dynamici and the available data on which are
-constantly‘changing; In addition,fbecause'of the growing urbaniza-
tion of the region, more detailed data on soils, clay formations,
‘'sand and gravel deposits, soil erosion, slope surveys and so on
are‘needed. To supplemeht ground surVeys,’a variety of remote
-_Sensors, including side-looking radar, could be utilized for data
ecquisition for updating purposes as well as for preparing more-”
detailed;geologic meps. The questlon though, is one of cost-

' effectivéness. Would it be cost-effectlve to plan remote sen31ng

'mlsSLOns solely to support this type of informatlon need?

.;Obv10usly it would not, and certalnly not to the Council of Govern-



TABLE I

LIST OF APPLICATIONS OF REMOTE SENSING TO REGIONAL URBAN PLANNING

' Areas of Data of
Interest to COG

Appllcatlons"

" Natural Features

Transportation
 Land Use
Flood

Sedimentation .

Pollution

'resource deposits, 5011 mes;ture. o v

 Monitor water pollution discharges,'water"

,_Geology, 50115, slope, flood plains, - natural

|
|

-Trafflc volume, patterns, movement, and routing,

parklng and terminal fac111t1es, effect of safety

improvements, siting, mapping, synoptlc overvxew.

ImproVements-of land use data in Council bf

Governments' parcel file, monltorlng areas of

change and special 1nterest, updatlng of reglonal

land use maps, historical growth, siting.

Flood plains, imperviousness, soil moisture, snow

cover, runoff retention monitoring, surface water,

Location and monitoring sources, transport

mechanisms, deposition patterns.

'temperature and turbidity, oil spills, and fish

~kills, study transport and depositionppatterns,

locate of air pollution sources, survey air pollu-

tion dispersion, study_effluent‘characteriStics,

monitor treatment plants.




TABLE I

LIST OF APPLICATIONS OF REMOTE SENSING TO REGIONAL URBAN PLANNING

Areas of Data of

Interest to COG _ Applications

HouSing , . _ Identification of housing stock, location, type and
. . - . T 4 .
: ’ : i _
structural character. Detection of environmental
conditions suggesting quality and condition of

housing and neighborhoods.

Miscellaneous _ Siting, tfaining, public safety, and aerial

Coa e

photographic availability.




ments; However, as a by~product or as an addltlonal element 1n a.
larger. coordlnated data acqu1s1tlon effort,.the data obtalned there
may ‘become cost effectlve. | |

Th1s weuld be the ‘case for many of the applicatlons dlscussed
.u,1n this report. By themselves, they frequently do not justlfy the
costs requlred to obtaln the data.' However, by coordlnatlng data
ﬁ.needs of several analytlcal programs, the costs of each may be f

suff1c1ently reduced to make the collectlon of data by remote :

‘ senSing an efficient tool. ’Thislapproach, of course, reinforces

'u;the concept of the cost-effectlveness of multl-dlsc1p11nary uses

of remote sen81ng source 1nformatlon in area-wide appllcatlons.

In support of any single dlmens1on of data need, the requxrements

';rand prlorlty for the data must be _the determlnant and decldlng

y~‘zdata.- It 1s des1gned to D1n901nt better and more sharoly the data .

Lifactor 1n the acqulsltlon and analysxs of ‘the remote sensing infor-
:;matlon.; In such 1nstances, the data requlred must not llkely be
'avallable from any other sources and the need for 1t overrldlng.

4 fSuch an example mlght be a synoptlc oVerv1ew of the entlre reglonb

or’ c1ty or county or other facet of the region's act1v1ty at any -

.one p01nt in tlme.
o ThlS section of the report contlnues the examlnatlon of those

-_remote sensor appllcatlons in Whlch members of the Counc11 of

;"Governments' staff expressed an 1nterest as p0581b1e sources of "

";ywhlch remote sen51ng could prov1de for various xdentified programs

of coc. :

: Attentlon is now 1nv1ted to Tablé 2 which provxdes in tabular

f;arrangement, a serxes of appllcatlons 1nterre1ated w1th specific

e
i




fPOSSIELE BENEFICIAL USES OF REMOTE

TABLE 2

SENSOR DATA

“Application

Prograﬁfxgplioable.'

_Status of the Program

Importance of Data to
the Program ' :

Benefits of Using-
Remote Sensor. Data

Current Data - -

Source

Local public - '

areas of special
interest.

a. areas of
environment
quallty - desig-
_nated areas of

|
open space.

o

- |floodplains

- |steep slopes

'C‘AQ_

. |marshland

Regional Plan

following encroachmént
on these areas and
[possibly ‘indicate need
for further controls

‘or action.

-relatively easy.
method of féhmow1ng
changeﬂ

\

-1} Improvement of Improvement of data On-going Would improve base- Provide improved
‘parcel file - ) base : upon which numerous | data base. Verifi-| land records. :
‘locate and assign MWCOG programs rest. cation of current -
vacant land, : : data base.
2). Reglonal land Regional planning On-going Basic input to program| Provides easier up-| Parcel file "
use mapplng transportation - ..o | date. S
; : ‘planning Visual presentatlon
‘ .
3) )and use changel .Year 2000 Plan On-going Proved a visual A type of data From local
mappﬂng . picture of change and | unavailable other- jurisdictions.
number of acres con- wise,- . . - B
sumed .by development
each year. Would
- demonstrate haw. area
_‘ 1is ‘developing.
: [ : . R ST
T4) - Update of Most of MWCOG's On-going Provides input and Provide easier up=- | Aerial
‘regional map series programs visual display. of data and perhaps, photography.
o "- . several categories of | therefore, less and field =
- . fdata. : cost. surveys.
! Synoptic overview, - : o
5) Monitoring . Open Space Program On-going Provide a means of Would provide a . Not gathered -

as such on -
these ‘areas,



POSSIBLE BENEFICIAL USES OF REMOTE

TABLE 2

SENSOR DATA

_Application

“Prograﬁwiﬁplicable -

-'Status offthefPrOgram

Importance of Data to

Benefits of Using

Current Data

the Program Remote Sensor Data Source
6) Location of Natural Features Completed - Could provide Provide data.other-| Geologic .
natural resources Study ' additional knowledge wise unavailable. mapping ' .
T o L on the location of
resource deposits in
the metropolitan area
and thus, areas to
leave undeveloped.
-7) Mapping of Natural Features Completed - Could prov1de Provide "data other-{ Geologic’..:
additional geolo- - Sutdy : . additional 1nformatlon wise unavailable. | mapping.
fic features on the geology of thd ' ‘ : Ca
. - area. ' .
8) . Determine Maintaining levels of}] On=-coing: Necessary input to Provide easier up- Driving' ‘over .
. average speed.over transportation program data. and possibly the routes -
- given transporta- - service a less costly means| severalr tlmes
tion routes. of data collection.
9) Traffic Maintaining levels of} On-going Would provide know~ Provide more pre- . Not currently
‘behavior and transportation . - - ledge of behavior on" cise data, data - being collect-.
patterns’ service which to base trafflc that is otherwise . ed .
" "{controls. 'unavailable and -
possibly data at a )
.reduced cost. -
10) Turning move-~ Maintaining levels On=-going Supplementary inpat Provide more pre- CountlngL y‘

tories.

ment counts - at of transportation. cise data and several .
intersections service. . possibly at a people: at: the
: : - - reduced cost. 1ntersectlon
11) Parklng 1nven- Maintaining levels of | Data for prograﬁ Data heceséary for Provide dqta other- fNot curr ntly

a.'publie parking
(primarily outs;de
of DC)

~ transportation servic

:

currently unavailable

-improving parklng i

listed studies aimed at

fac111t1es.

w15e unavallable.

gathered




TABLE 2. -

" POSSIBLE BENEFICIAL USES OF REMOTE SENSOR DATA

mation

Program Applicable

Status of the Program

Benefits of Using

Current Data

el sthpingAcenterﬁ

d. den51ty mapplng

by . tlFe of day.

-Appli; Importance of Data to

S ‘ the Program Remote Sensor Data | Source
© 1)
. - be—on-street . . ...
_ rparkipg'

S 12) E[

Prov1de data On

i
|

transportation
planning

'1se1ect10n.

-available

xamination of Maintaining levels of On-going Possxbly reduce. Field surveys .
*terminal facilities transportation . efflczency of fac111- costs by providing o P
‘ i planning - ) tles a synoptic over-
’ view,
13y Sgte selection Solid-waste disposal;] On-going An occassional need of | A convenience if Variety of-
RN o recreation and E B information. for s1te " | imagery is readily"

sources, - -

'14). gocate and .

Origin- destlnatlon
Study.
Maintaining trans-

-portation service

q»On-going

Used to updéte origin~

"ldestination study as a

basis for telephone
interviews.

Possibly a less -
costly means of
obtaining data.
More accurate data.

-

Annual péréeld
file and - :
possibly o
building :
permlt file.lz'

‘areas

. countlnew dwelling
‘unltsr
.k : i
15) Determine floor
space rand building
- density, particu-
larly lof employment

Origin-destination

On-~going

A}priﬁéry'inpﬁt

Provide data which
is currently )
difficult to obtain

7

4

Home Inter{
view Survey’




rABLE 2

- POSSIBLE BENEFICIAL USES -OF REMOTE SENSOR DATA

S e

."Applicition

-.LProEEéﬁ ApplieEble.

séatqs of ;he Program

Importance of Data to
the Program

Benefits of Using
‘Remote Sensor Data

Currc't Datn
Source

Measure

"Provide a more

Federal,'i;f{-

of catchment basins

Model

model .

current data .

16) Storm-Water Runoff ‘Onfgoiné S A specified input to _
. impervious surface;- Model - L the model . precise and current| State, or
areas ‘ - - ‘means of cobtaining local studies, : -
: data for specific if applicable-
task at hand. el )
17) Measurament . Storm-Water Runoff “On-going - A specified input to ,Prov1de more pre- _Not currently
of total 1ength of - Model R the model cxse data : ;gathered
gutters.h : . -
\1f18) Surface area ~~Storm3Meﬁegement On~going Provides-input to Could prov1de more_-iAvallable

from ‘larg

tOpogréphic
maps

19) Runoff reten~
'tlon monltorlng

Storm-Water Runoff
control

Future program

Could serve as an
enforcement tool to
control retentlon of
runoff,

Provide dateiother—
wise unavailable

Not’ currently
gathered :

. 20)
exposed soils

.Monitoring =

. Sedimentation control]

Future program-

Could serve as an

enforeement todl to

control sedimentation
. ”

Provide data other-
wise unavailable

Not curréntly -
gathered '

21) Location of

polluters

Estuary Model

-.On-goihg

T10

Knowledge of pollutors

Jis needed as an input.

(The .large polluters
for the part,

- lare,
: onitored on the
i qxound . .

Provide data other-
wise unavailable. -
‘Pinpoint sources.

5

. Registered

pollutant - -,
sources. .
None on jl B
‘unidentified."
sources .’




TABLE 2

POSSIBLE BEﬁEFICIAL USES OF REMOTE SENSOR DATA

',.Applicariagm
o

Program Applicable

Status of the Program

Inportance of .Data.to
the Program

.

Benefits of Using

Remote Sensor Data-

Current Data
Source ~

Détermiﬂing

On-going

Provide addltxonal

T

Not generally . .

) Nelghborhood
;;qualllty analys15
: i' .

t

substandard hongingl_

costly means .of-.
acquiring data °

22) ' Estuary Model " : Provide data other-

deposiqion o C . _ information on the wise unavailable available . -

patterns estuary. IR
L -23) Mgnitor, Insuring proper: .| Future Insuring proper - Possibly provide’ Field qhééking;“ g

treatment plants operation of. treatment- B operating of treat- less costly data. ol L

' x : . fac111t1es ment fac111t1es o :

24) Azr pollution Pollution control " Future Iwoula provide data on |Provide data | Air sampiing "
. mapplng and . . : - ' . {dispersal .of air - difficult to obtain . . .

.monitoring pollution t o,

[ i . ‘.' . S
25) Housxng and Housing stock . - On-going- Need for identifying. Possxbly a ‘less 'Cenmus -data. - .

P

K . -

26) General re-:
gion-wide planning
.and synoptlc over-
view

iAli programs .

On-going and future

Provides simultaneous
data record of many
1nterre1ated activi-
‘ties within the re-

?rov1des data -

| None
othérwise Not’ avaxl- -
.able .

|
|
|
|
|
|
|
1
|

e e B
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COG'planning programs,utheiricurrentistatus,'data_gaps,lestlmates
:ofzbeneficial uses,'andleiisiting datanacquisition'sources. 'Some_of_
the appllcatlons dlscussed in thlS report and llsted in Table 2
a.would prove to be more valuable and pertinent to MWCOG's data
ineeds than others. Some of these are discussed in the follow1ng.
The value of the flrst appllcatlon mentioned in Table 2 -~

Flmprovement of the COG parcel flle --cannot-be over emphasrzed.'

’“'-The parcel flle as a data base prov1des informatlon support for a

5 w1de varlety of programs throughout COG, in partlcular the Emplrlc
thct1v1ty Allocatlon Model Whlch is used to forecast residential
lfand employment locatlons for future years.. Any menas of 1mprov1ng
,f:the data within the parcel flle would serve to make the programs,

.;whrch rely on 1t, more realrst1c and useful. The results of- the

'f;remote sensor data 1nputs, espec1ally wtth regard to land use,

_‘]mlght also demonstrate to local jurisdictions ‘how much - their. data
‘fbases need 1mprovement and . would encourage the argument of computerl-
Jsatlon of those data flles whlch are Stlll manual.
The reglonal land use map and ‘land use change map, nantloned
‘f\as 1tems #2 and #3° 1n Table 2, would provide 1mportant 1nputs to
_ireglonal and transportatlon plannlng programs as well as to v1sual
.5p1ctures of the development of. the reglon. A plcture mlght be worth

: a thousand words, but it mlght also evoke a better understandlng of
. | S

lllithe state of the reglon.

- The contrlbutlons remote sens1ng can. make to transportatlon

i

tfplannlng studles are perhaps the more numerous. Some of the data_

. are currently avallable by conventlonal survey means, however,

; by plannlng a coordlnated remote sen81ng program, the costs may

12



dbe sufflclently reduced to‘maketpemote sen51ng a cost-effectlve and
often a ‘more: accurate means “of data gatherlng, as w111 be dlscussed
Ubelow. One area of data whlch is currently hard to obtaln is
fvehic1e~park1ng lnformatlon._ Remote sen51ng ‘can’ readlly provxde
-thls 1nformat10n on’ parklng both a long streets and in open parklng
‘flots.ﬁ In addltlon, the synoptlc overv1ew of term1nal fa0111t1es fu
lfshow1ng parklng areas, 1nterre1ated routes and other fa0111t1es,
.Land 1f v1ewed sequentlally, makes thls klnd of data source very

bh“?attractlve.

Item No. 15 1n Table 2 1s another 1mportant 1nput to CoG programs.

ata on employment has been con51stent1y dlfflcult to: obtaln.._The :
:nly con51stent, comprehen51ve,_and reglon—w1de means of gatherlng
the data has been the Home Interv1ew Survey, Wthh is costly and
tlme consumlng. By determlnlng from remote senSLng measurements the
.amount of floor.space devoted to commerc1al, 1ndustr1a1, government,"
.fand ‘other land useage, employment flgures based upon occupancy factors
i(employee per square foot ratlos) could be estlmated to prov1de the
,frequlred data. ‘ | | 4
Measurement of the - percent of 1mperv1ous 1and, 1tem #16 color

flnfrared 1magery has already proved successful, as has been
idlscussed elsewhere durlng this progect, partlcularly.when done in

”con]unctlon with automated dlgltal den81ty scannlng systems. This

- method relylng upon an 1nstrument whlch scans. the dlfferent photo

"fimage den51t1es between background and subject belng analyzed is
;recommended for other s1m11ar uses.
A rather prom1s1ng program, although presently not planned for,

' would be the monltorlng of exposed SOllS (ltem #20 Table 2)

The 1mportance of controlllng sedlment runoff 1s not yet unlversally

13



recognized, nor'controlied,khOWeQer, several local jurisdictionS'.
"and the staff of'CQG are presently greatly concerned with the
‘problem; Tﬁe:soil.whioh continues to be washed into our_waterwaYSd

is both a waste of soil and a_water Pé;l?t?htf Monitor}thVith regpte,
vseasors could‘idehtifytand keep track of areas where SOilsﬁhaQe

fbeen erposed. Juriedictions with ordinancesffor-limiting the |
i'perlods of time that these areas are left exposed, could be
readlly'supported by thls type of 1nformatlon, graphically presented.
‘ Imagery could also be used to evaluate dlfferent watershed treatment -
technlques. ' 4 »

The data benefits and value provided~oy:some of these'examples

: of appllcatlons provxde sufficient Justlflcatlon by themselves

v-1n the oplnlon of the authors, to use remote sensors for 1nformatlon
_;gather;ng;,'Others, as.mentloned.prevlouslx would best be collected
';gnder afcoordinated effort to make-their_utiliiation by remote-
‘seosors more‘feasibie. |

|



3. ' SENSOR REQUIREMENTS o o - S

The sensor requirements, scale and.resolution needs; frequency
4of«coverage, size of the area to be’covered,valtitude}’focal'lengths,
etc., are the major factors determining the cost and the relative

ease of acquiring remote sen51ng data. To illustrate 1n a consolldated

“listing, the .technical requirements and specifications corresponding
to ‘the appliCations'previously discussed ‘Table 3 has been prepared.
As w1ll be ev1dent from an examinatlon of Table 3, there are |
many applications which share s1m11ar technical requirements and
'lspeciflcations and some others which are‘unique 1n_the1r require-
- ments. - Common to most of the apglications.is the»usefﬁlness of

“black and white, color, ‘and COlor'infrared imagery, often at

vmedium Or"small scales. This 1magery, fortunately,'is the most
,freadily obtainable, since it 'is the type which most government
;agenc1es acquire_for their own use, (the latter two in increasing ,
amounts);fandvwhich’aerial-survenyrganizatiOns'are'readily-able
,to provide; Others, such as-side-looking radar, thermal.infrared,_-
"and:multi—spectralﬂimagery requirefspecial‘instrumentation and |

\!installations. Some of the applications, those with similar sensor

'.and scale requirements, can be combined to develop workable flight
v'plans addressed to meeting daaa'requirements for other applications i
\fThose data needs nece851tat1ng fairly large scale imagerv, however,
;'fare generally limited to prov1ding data for the specific application
:under investigationgland frequently 1nvolve "close-look" or
‘irelatively'small'geographic areas.f'Requirenents for this type

fof sensor coverage, however, have frequently been based _upon prevﬁous_»

i : A
4

examination of smaller scale, larger area photo surveys.'

Ce




"Réference to the listings. in Table 3, when used in conjunction
with the applications listed in Table'2}'should provide guidance
and summary data for possible use for remote sensing mission

planning purposes. L

- 1e. ;




TABLB 3

TECHVICAL REQUIRnMENTS

{~Wavelength ** .|

Scale *

Ease of Altainment and.

|
A Qpe? space .
| .
. - flood plains
c. steep slopes

* &. marshland

i
|
|

Black and White
Color infrared
Black’ and White
Color Infrared
Elack and White |

Black and White -
Color infrared
Color ‘
Multispectral

e e e
[N O T A |
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MOKMO ororo |

OO0 OLoOO
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ONO N Nouodu
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217

TFﬁli:atiéhsf..‘j-Desireab1e~Sensors Frequency of Coverage » :

. B A C . (microns-»p) B . . Imterprgtatlon -
l)' Imp:bvéménizA Black and White 0.4 - 0.7 flESO,QOO Annually Imagery obta;nable, 1nt°rpr§ta-"
of parcel file - |Color infrared . ) . ' tion and measurement tlm@ N

-“f " |.Color - . consumlng. P
2) Reg}onal land| Black and White 0.4 - 0,7 . 1:200,000 .'| Annually Imagery obtalnable lnterpreta-—"
use’ 1pp1ng Color Infrared 0.5 - 1:0 o : tion and measurement tlme
) - Color - consumlng. ' .
2) Lénd”dSélﬂ ‘Black and White C.4 - 0,7*5 "1:100,000 .| Annually Imagery obtalnable- 1ntgrpreta—': L
cuaﬂgn mapplng ‘Color. infrared 0.5 -~ 1.0 Lo tlon reIativeLyorapld T T
f Color . IR
tay .DAgﬁe:bf glaék and White 0.4 - 0.5 .1:100,000 Annually .Imagery obtalmahle, lnterpreta-
regional map ' - |Color - V.4 -~0.7 ‘ -tion and measurement time.: "' ..
SArles_{ : . consunlng. ;’
. ' D - — ) 5
5)  ‘Homnitoring: . :25,000 - | Annually Imagery obtainable; - 1nterpreta-'
areas of spec1al 1 - tlon relatlvely rapld."
1rterest 1:500,000 : .



TABLE 3’

" TECHNICAL REQUIREMENTS

o ’Deéifeab;e scnsbrs'- ! Wavelength ** - Scale * | Frequency of Coverage . | Ease of’Atﬁéiwmgnt Lo et
. - . (mlcrons - p : L Interp;atfﬁlon L ; £~_“-5“_
¢) Location of . ['Black ana Whlte S 0.4 - 0.7 -1:20,000 - | Infrequently » _ Imadery obtainable,'special”‘“" :
natural resource Color 0.4 0.7 : B : : : : _lnstrumentatlon not common- -
' . N ‘Color 1nfrared 0.5 -1.0 1:1,000,000 | . . in local applications.
Geophysical instru- : - : Interpretation by gealoglsts.,
ments o . : S ’ _ N
- : © | {airborne -and. ground- : - . _ o ) _ - S
. : ) | based) . . o . N . .
©7) ‘napping” | | Black and White 0.4'- 0.7 1=20,600 -| Infrequently Scale and format of sensor not < .
adéitional . Color 0.4 - 0.7 | T ) always compatible with other
Loologlc features Color infrarei 0.5'- 1.0 . 1:1,000,000 .| sensors interpretation bY
.| Thernmal infrared 8 - 14 : e geoloclsts i
Side~-looking radar 5 =100 cm. ) C : .
@) Deterrine Black and ﬁﬁite 0.4 - 0.7 a 1:10,000 - | "Every 5§ years R fImagery obtalnable, lnterpret
average speed o f ’ : : ) 1:15,000 : ) ) o tion falrly stralght forward“
over civen routed . : ' ’
&)  iraffic . "Black and White 0.4 -~ 0.7 " "1:10,000 © | As needed . Time lapse lmacery. Interp eta—
kchavior and Color 0.4 - 0.7 - .1 tion could be aided by automated
" patterns . Therral infrared 3 - 14 gounting.
1) 'fqrning move4 Black ‘and White 0.4 = 0.7 . 1:20,000 ‘{- As needed . 'Imacery readily obtaln!d,
ment €ounts-at - Color . E 0.4 - 0.7 . : . ) ) L ) countlng fairly
"interséctions S f : R ' . .




TABLE . 3

| TECHNICAL REQUIREMENTS
Ao licacionst Desireable Sensors 1 Wavelength **-1-Scale *. . | Frequency of Coverage " }.Ease of Aitainment 1
ST ' - (microns - p) | ‘ Inter) rctation
1) Parmlna 1n-. .Black and white 0.4 - 0.7 ] 1:39,000 At dlfferent tlmes of.;;gImagery and interpretation
ventories - . lcoler ' lo.4 -0.7" ' the day - once a =~ readily obtained
T * . : : : quarter s SN o ’
a) puollc parking
5) on- st;eet o )
'pa*klna S I .
) snogplng :
'fcbﬂters
iz JﬁExam}nation “Elack” and White 0.4 - 0.7 -1 1:30,000 - Semi-annually '| ‘Imagery and intérpretatiof,
of .terminal - - o ' o SR . “ | readily obtained »
‘ac111L1es. ; SRR : ) S o :
T -
"13y Siteiidcation'élack‘and White - 0.4 - 0.7 Variable: " As required e ".Make use of available imagery
k - Color . 0.4 - 0.7 : . : , ble
{ B
14) Location and| Black and White 0.4 - 0.7 " 1:190,000 ‘Annually : o Imagery obtalnable, lnterpreta-
count of new . v ’ . ) B e . ) tion fairly rapid.
¢w2lling units ‘ - . ” . s . o o
S - 1. , , . . . o e y
15) 'Detegmine Black and White 0.4 - 0.7 1:25,000 Annnally - ., . | Imagery obrainable;. interpreta-
floor space and ' - ‘ : 1 - 1 . L C .| tion and measurement would :
~building §ensity: : . . . ". | .require training in techniques.:
. . . . . oy
16) - ¥easure Black and white 0.4 ~ 0.7 1:50,000 | Once - - .- | Easily.obtai 3
. SOVEE £ . ol . : ( P . B ..obtaine .
' lmpervicus sur- Color infrared. 0.5 - 1.9 . ’ : ’ ¥-o 'a_n.d and measured
face areas. _ } N ST '

|
|
|



_ TABLE 3

. TECHNICAL REQUIREMENTS

1)

Multispectral

<20-

CRpl et Desireable senéars" 'fWaveiength xx | Scale* Frequency: of Coverage Ease of Aitainment - -~ B
o o : (miCrQnsl-,n L S Interpretation p
Length of Black and White’ 0.4 -0.7 1:590,000 Onze Easily obtained and measured .
- .qutters. R ' : : o : e
- ‘ ' - . . i ‘ . R
18). Surface area | Black and White 0.4 - 0.7 1:59,990- Once Easily obtairned and measured
of catchment Color infrdred ¢c.5 - 1.¢ ’ Training needed for SLAR :
reservoirs Side-looking radar S - 100 cm. 1nterpretat10n
19) Run-off Black and White |o.4 - 0.7 "1:20,000 As required- "Spot"coverage for monitorship -~
retention monitor-| Black and White 1R 0.4 - 0.9 ' : ) v . - S
ing . :
: ?Q) bbnitoring Black and White'_:' 0.4 - 0.7 1:50,000~ Monthly or bimonthly ‘Imagpry obtamnable, lnterpreta-“
2rposed soils ) ) ; 1:100,000 ' ' . .tion rapld
“Z1)- Location of Black. and White 0.4 -’0.7> 1:30,1700- As required " Variety of imagery needed;
pelluters Color infrared 0.5 - 1.0 1:1,000,000 : identification and 1ocat10n
Multispectral 0,4 -.1.0 : ~not dlfflcu]t.
Thermal 1R 2 - 14 ’ -.
22) Determining Elack and White 0.4 - 0,7 1:15,000~ As required Timing of data acquisition
ceposition pattern| Color 0.4 = 0.7 “l1:1,000,000 - C critical (turbulence undesirs!
Multispectral 0.4 - 1.0 o : - able). . Instrumented imagery
: analysis desireable.
4
‘23 Monitor Blazk and White ‘0.4 - 0.7 .1:10,000 As required "Spot" éovérage desired. 5qﬁ@bu¥
treatment plants Color Infrared 0.5 ~ 1.0 - - Requires correlation.with 1ocal
0.4 - 1.0

qround data.



TABLE 3

TECHNICAL REQUIREMENTS

 ‘Applications
Toeas : [

'
|
'

|pesireable Sensors

Wavelength**
(mlcrons p)

Scale *

- Frequency of Coverage'

Ease of Attainment and
’ Interpfetacion

!

'24)  Air pollutlon .

Black and White

1:75,000 -

As required -

Imagery available. Instru—3 '

4 -0.7
'monltorznq and Color 4 - 0.7 ' 11:1,000,000. mental imagery ‘analysis e
mapping Multispectral 4 -1,0 - - " desireable. L
25) 'Hqusing ahd * Black and Wﬁlter 0.4 -f0.7 ’ 1i4,000 Annually Large scale imagery nneded;
- neighborhood " Color infrared - 0.5 - 1.0 - - S - analysis based: upon lndlrect
_.condition ) ! Color . 0.4 - 0.7 ~ indicators. :
"26) General 0.4 - 1.0 151,000,000 Maximum every 18 days; Imagery to be aﬁailéble

,<'reglon-w1de

: plannlng and
. gynoptic over-
‘view P

Multispcctral

minimum annually -

from NASA Earth.Resources .
Technology Satellite ~
(ERTS-A) and Pre-ERTS |, .
high-altitude alrcraft
programs. : R o

‘* Scale values for any imagery analysis are, of course, varlable, and ‘are task
and experience oriented. Differing scales, larger and snaller, in nearly all
cases could be adequate for ana1y51s - image. contrast, resolutlon, and sub-

ject act1v1ty all consxdered.

'4,:rIWaveIengths*are,given in microns yu).

21
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4., COST-BENEFIT COMPARISONS
" There are several types ofpcostsfinvolved~in gathering'data
with remotevsensors;'which'are:perhaps somevhat different than'
thoSe of other means- of collecting’data;-APrimarily,.they include
‘the cost of 1magery acqulsltlon and of 1magery 1nterpretatlon
and analysis. The last usually 1nvolves puttlng the data in a
v'form compatlble with other 1nformatlon systems.
| The cost of 1magery acqulsltlon for the user can vary w1dely
51nce ‘there are two sources regularly engaged in gatherlng it;

- public and prlvate. The federal government f11es or ‘contracts for
'a great~dea1 of domest;c derial photographic imagery ‘for its own
_uSes and;is often able to supply thisfimagery~to'individuals'or
organizations at‘relatiVEiv iow:costs or, in certain circumstances, at
‘no cost.’ | . ».‘

‘It has been estlmated that it costs the U. S Department of |
Agrlculture and the U S. Geological Survey Map Informatlon Office

han_average of between $2.00 - 4.00 per square mile to contract.to
hhave imagery flown at about 1:20,000." The imagery is ‘available to
‘the public‘at $1.75 per 9%9 inch black and whitelphoto print.

-ThiS«amounts to only‘aboutls.zz.per sguare mile to the individual
| purchaser. In contrastvto this,.local;private companies.which fly
photographic missions on contract to government or.otherfprivate

-korganlzatlons usually make these photographs avallable to the

f”general public after they have served thelr 1n1t1a1 purpose&
Prices generally runAfrom $10.,00 to.$15.00 per.prlnt for the same

size and type photo (9x9-inches)non hiack and white paper). Both

sources operate sliding price scales which favor quantity purchases.

22
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--Snder SPecial and’controlled‘cirCUmstanCes Certain u.s. -
Government 1magery could be made avallable to the Metropolltan
Washlngton Counc1l of Governments w1thout charge.b For example,
'1magery flown under the ausplces of the NASA Earth Resources
1A1rcraft Program is prov1ded for spec1f1c 1nvest1gators .
'who are conductlng spec1f1c sc1ent1f1c and technlcal research on.
'1magery and natural resource relatlonshlps. These photo m1551ons
'are flown by a varlety of a1rcraft w1th1n the NASA program w1th

'sophlstlcated 1mag1ng and data recordlng 1nstrumentatlon abroad.

_,The m1551ons are approved after a lengthly, yet orderly, rev1ew and'

~AJustlfJ.catJ.on process, and upon accompllshment, requlre systematlc
- and perlodlc reportlng to NASA and the supportlng sc1ent1f1c .
dlsc1p11nes as to progress of the research and the results
.obtalned Alrcraft flown 1magery may also be obtalned under‘
: 51m11arly controlled condltlons from the U.S. Geolog1ca1 Survey.
v._In thls 1nstance, the contractural arrangements between the U.S. G S
and the MWCOG prov1ded on a loan ba51s, photographlc coverage.-'
-of much of thls reglon for performance of work on thlS current
' pro;ect.

Imagery from the Earth Resources Technological'Satellitel
Program'(ERTS—A) would'also be'available either directly from NASA.
Apor through the U S. Geologlcal Survey EROS Program. ThlS 1magery
would be made avallable prov1d1ng similar mutually supportlng
and spec1f1c work arrangements (contractural or otherw1se) are in .
effect. OtherW1se‘thls 1magery would‘become subsequently avallable

on a purchase ‘basis through the U.S. G S. EROS Program, Data'

‘avallablllty and cost ‘data related to that program are Stlll in
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';process of development.- All efforts therefore durlng the early

-~_3’phase of MWCOG s 1nvestlgatlons of remote sen51ng appllcablllty‘

'7ddata should be made to max1m1ze the avallablllty of data throughft

Ty !,,

f’kthese squrces, recogn1z1ng thé necessity that user research ‘

fﬁefforts be orlented largely 1n the dlrectlon of eventual earth

v

";tresources satglllte data appllcatlons (ERTS-A and follow-on

'ﬁjsystems) ‘Th? alrcraft 1magery ‘however, w1ll be generally of
edlum to. sma%l scale, though of extremely hlgh quallty. The
pabllities; J*ftf' n e
-The 1magery avallable for publlc sale at the u. S. Department
f Agrlculture and the Map Informatlon Offlce of the U S G S is.

;of“hlgh quallty and of varlable scales, much at- 1l: 20 000 It‘is_'

ad11y avallable, and could be used for supplemental analytlcal_
fpurposes. The Natlonal Oceanographlc and Atmospherlc Admlnlstratlon'

a so flles larger scale 1magery for its chartlng programs and other "

.Arequlrements.[ Thls source also ‘makes 1ts photographyavallable to
; the publlc at prlces 51m11ar to those of the two above mentloned
"agenc1es. These data. could also be utlllzed for specific analyt1cal

,purposes.

.Large  scale 1magery for- spec1f1c analytlcal tasks would most:

’;'7lrkely have to be obtalned from prlvate commerclal aer1a1 photo—

hﬁ%ﬁfﬁgraphlc flrms, unless the requlred data were not avallable from

L

\the above - sources. The costs would vary from firm to flrm, and
~of course, are dependent upon the 51ze of the area to be covered, the
4sca1e of the 1magery, and the types of alrcraft and sensors used.

The costs per square mlle generally are reduced as the 51ze of

24
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the'area to be surveyed-increases. dHowever,'as.the recuired scale
1ncreases, say from 1: 2400 to 1: 1200 (1t would be necessary to |
fly at half the altltude w1th the same camera aboard) the cost |
'could more than double s1nce the number of photographs taken would
?substantlally 1ncrease . Flylng costs are varlable and, as stated,
-are negotlable For example, one serles of photo missions flown
on a contract ba31s by a local aerial survey organizatlon would
_cost roughly - $10 per square m11e for a total of 200,000 square ;
miles. Another aer1a1 survey type project coverlng about 400 |
.square mlles 1n the local area at a scale of 1l: 12 000 would cost
-an estlmated $3000 $4000. _Stlll another set of flgures prov1de'
| a'yardstlck for a dlfferent and smaller task A mission coverlng
Aabout 50 dlfferent 51tes of interest w1th1n the metropolitan area
- flown with a 9X9 1nch frame camera would cost an estimated '$1800
Vf(black and white prints). Assumlng the fllght was’ flown at 10,000
feet, u51ng ‘a 6" focal length lens (scale of 1:20 000), the cost
would factor out to be about flve dollars per square mile. When
'color or- color 1nfrared fllms are flown, the costs of fllm processxng
_fand reproductlon w1ll be somewhat higher than for the black and
'White film. For many appllcatlons dlscussed in this report, infor-
mation requlrements may adequately be met by black and white imagery.
-1{In the- speclallzed cases where unlque reflectance characterlstlcs
care needed, say to monltor pollutants or uegetatlve varlatlons,
=¥color, color 1nfrared and other sensors are recommended. |
‘In order to gather lnformatlon for example, on veh1c1e trafflc
,t-turnlng movements at 1ntersectlons, the_current procedure is_ to have

people placed at,the 1ntersectlons to count the turnlng behlclesa

"25-



The number of counters used var1es w1th the size of the intersectlon.

“BIt could Vary to one per lane, although the usual number 15.'-

‘betweenvtwo and four.f An average would probably-be 2 - 4'man-fd
"hours per 1ntersect10n at av cost of $8 00 - $20.00. per 1ntersection.

| To acqulre these data from the a1r, a he11copter could be

- :employed to hover over the 1ntersectlons under lnvestigatlon.?ﬁ"
'fThe current costs of using a two—passenger hellcopter on an- hourly

llifba51s vary from $85 to $95 per hour Dally, weekly, and monthly

rates are also avallable w1th decreaslng hourly costs. -stng thel

‘er«hour cost, and if 1magery were obtalned from a 81ngle“helicopter'

m»igon a two—hour m1551on hoverlng 51multaneously over 4 - 10

hflntersectlons (the number ‘based on the complexlty of the intersectlon)
'1fthls method of acqulrlng the data would be on par w1th the conven-
ftlonal ground-based-method U51ng an RC-8 camera w1th a 6"
'j;,.'_-.’focal length 1ens and hoverlng at a 6000' altltude,’ would ‘cover an
;area of better than 3 square mlles of c1ty blocks ‘on: onc frane
'ofJSXS-1nch~photography.‘ Advantages include belng more exact and
hhprovidlng a permanent record of the data. Additlonal charges would
‘flnclude the costs of a camera and fllm processing. Therefore,
flt would seem . approprlate to plan for optimlzlng a balanced mix
."of areas, numbers of 1ntersectlons or other act1v1ty points to be o -

h,Covered to make thls appllcatlon cost-effectlve.-vakx~5~

A prlmary cost of acqu1r1ng data by remote sensors, at least

‘ffor the COURCll of Governments, would be in the 1nterpretatlon of
;7the 1magery.; ThlS would of course vary from applicatlon to’ appll-
’;fcatlon because of the dlfferent types of data and analysls needed.

. . S : o _ v
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In some cases, it involves merely measurement or counting of&items-
being analyzed such as bulldlngs,‘cars, the percent of 1mperv1ous
_surface areas, or traffic movements at intersections, and so on.ﬁ,‘
For others, the 1nterpretat10n reéquires more detailed-and 1ntuitrve
‘analysis ‘and involves, for'ekampie,'identification%of*land.use;or
"cOndrtion of a neighborhood ;lsince this latter type of interﬁre-
tation requlres ‘the most detalled analy51s - it belng 1nventory
work in nature - it is generally the most time consumlng. Another
-type of interpretation is analysis of ‘change, which - is bas1cally
a comparlson of two sets of tlme-separated 1magery,'and therefore,
rls relatively more rapid. Still another is 1dent1flcatlon ‘of
‘.pollntantsSources and flow. This also is relatively rapld.'.

Because of thevdifferencesfin'interpretation'time'among‘
different applications and‘work,tasks involved and the faet that

_little conerete analytical- work data is available On them,
cit is dlfflcult to be too spec1f1c about man-hour costs. In
-a general way, Table 3 presents some data on relatlve 1nterpre-;l
tationfease:and.correspondlng'tlme‘requlrements. The bulk of
pant1c1pated lmagery analysxs -and 1nterpretatlons on- MWCOG tasks
is Judged to be of a manual nature, however, in' several 1nstances,‘:
these skllls may benmasureablyaugmented ‘and accelerated~byz:’J

'nlautomated‘techniques. | - |
To present some. 1dea of 1nterpretat10n costs, at least for
.one or two limited appllcatlons,Asome man-hour data on task--
‘CAorlented imagery ana1y31s w1th1n thlS pro;ect .are avallable and

mlght ‘be useful. A photo 1mage-der1ved land use 1dent1f1cat10n

' analy51s, whlch 1nvolved categorlzatlon of land useage from
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‘medium scale imagery (1:14,000 = 1:50,000) , measurement of the
fareas'of land use,'and comparison of the findingS~with data from"
.the MWCOG parcel flle and the Census. requlred about 430 man-hoursf
_of’work ThlS 1nvolved a detalled 1nventory1ng of land use
_.w1th1n 18 census ‘tracts comprlslng an .aggregate area of 46 521‘acres
h3or about 73 square mlles in metropolrtan portlons of. Vlrglnla.
'_Cons1der1ng the analysts 'salaries for the - work perlod,Aa cost of
- about $50° per square mlle may be derlved Since thls was an

%nltlal.and~experlmental;program.vand also because the measure®

.'ﬂgfﬁénts were ‘all done manually, this cost figure is undoubtably

rhigh,-and would»be.Subject to improvement on a regular work
.??éutine basis-.tA land-use changeianalysis'was'also_undertakenﬁas
;partiofdthevproject and‘the;figures'for this.task were somewhat
.'different.:sOn,a similar basis by-comparing area:analyZed-and
_analyst's Salary, it was'estimhted*that by’ektrapolation'looo-
B 1500 man hours would be- needed to 1dent1fy and measure change 1n
ithe Washlngton metropolltan area (excludlng Prlnce ‘William and’
' Loudoun countles) ThlS estlmate amounted to about - 82, 80 —’_ -
-$4 30 per square mlle.. Out-of-pocket costs for 1magery acqulsl-
3tlon are not 1ncluded because the photography was prov1ded on
floan by the Government to conduct thls research
| The data from the remote sensing analy81s in the land use’
ystudy is belleved to represent an, _example of a cost-effectlve'
ﬁappllcatlon.Whrle ba51c detalled land use 1nventory1ng represents .u
i:a relatlvely tlme consumlng analytlcal operatlon, the value of
the data obtalned w1th 1ts unlform and 1arge area coverage, is

-'such that 1t elther supplements and corrects exlsting data or’
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else is not aVailable.from other sources. In addition, the graphio
'oharacter\of the_sourCe material readily lends itself'tobstandardized

vlpiétorial, publishable'presentations: | |

'Cost conparisonSﬂwhich this report would discuss next-are those_

-pertalnlng to appllcatlons whose beneflts suggest a reduction’ of
the cost of gathering the data. Unfortunately specific cost flgures
are not readlly avallable for all of the appllcatlons elther for

- current-data collectlon‘methods or by remote sensang 1nterpretatloni

pHoWever;.anfattempt will be made'to discuss the'likeliﬁood"Of'éostf
sav1ngs for some of these appllcatlons. | |

Aerlal photography and fleld surveys are currently used to up-'

‘ “date the Conn01l of Governments reglonal map series and 1t is’ hoped
.Vthat they continue. to be. However, cost-saving may be realized -
1n the future by 351ng synoptlc small scale imagery from the ERTS-A
vand-f&&low—on subsequent satelllte‘programs. Not only would fewer
photographs*be-required'by the'coVerage,jwhich will“be quite
,ﬁrequent, but repetetive data will be provided to update’the seriese

'more-often. By using satellite imagery, for large area surveys -
.and change ‘and growth detection,’ the costs of acqulrlng the 1magery
should be relatlvely small. These factors, particularly the
) 1ncreased'frequency of regional coverage, would make the "surVeys‘more

;gffectiye.i' | -
| Transportat_ion surveys are an: area where remote sens‘ingoan_

probabiy provide several’costvSavings. The possibility of'USing

:Vhellcopter photography for gatherlng 1ntersectlon turnlng countsﬁ

'\has been . previously dlscussed in thls report, but other trafflc '

behaviof*stuaieséwouldAaiso‘pos51b1y benefit" from~reﬁote senSLng

1nformatlon._ -
29



; In'regard'to terminal’facilitY“studies, it seems likely that
Vremote*Sensing_can provide data at reduced costs. The current
_method'of collecting data on the use and efficiency ofia'terminal,“

such as Washlngton Natlonal Alrport, is to undertake a field survey.
|

Hexpenditure. By taklng perlodlc, or even 51ng1e photographs of a

of ithe fac111ty. ThlS 1nvar1ab1y involves a 1arge man hour

"etermihal facil;ty_at'some stlpulateo time, remote sensing can’
. provide similar data. (A set of stereovpairs flown by local survey
tfq#qanizationS)- SuchhimaéePY'would cost about $130. Another |
’fapprOach;'ifvcurrent photo'coverage‘were not Vital‘to:the'survey;“,
‘ﬁould]inVQlue imagery obtained,rPOSSibly on a]ioaﬁ basis (if
rfayailable)for by appropriate.low costppurchasevfrom government
f:sources;* Thebmajoriinvestment would, in‘thiS“instahce, represehts.-
‘image analysis‘time for~counting'vehicies,*which would"be relativc&yvr
‘{;apidg f |
' Measuring vehicle traffic.speeds-along speéific'routes during:‘
'hjrush—-hOur traffic is;presently'accOmplishedvby placing survey

‘vehicles in the,traffic streams. 'Acquiring this type of'data by

bv:remote.seQSing may possibly not be cost-effective unless it

, S _ A o , 7 . ’
-were possible to plan to survey several other traffic activities .

Jat the same time.
Locatlng new. dwelllng un1ts in the reglon 1s a task whlch remote

”sen81ng can readlly accompllsh w1th cons;derable accuracy. In fact,lg;

- is an extenSLOn of land use change analysxs, but the 1nterpretatlon

ﬂ;would take 1ess tlme. The 1magery ana¥y81s costs would probably
’be on a par with the change ana1y51s data ( $2 - $4 per square mile ).

iAdd1t1ona1 ana1y51s t1me would be requlred to relate the new
; o | . s 4
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Ifbboﬁsing.dnits to-some locationalfreferencé.baseu—-Such as a grid

i,cootdinatevSYStem orvstreet addéess asfcufrently used in the MWCOG'
v"-patcél file.~-These'addreSSes*woula be‘needed for compatibility

Hliwlth 51m11ar data from local _record sources as - ‘well. as . for follo;-.

';up address1ng requlrements for postal 1nterv1ew studies: = S b“iyllf

R

Monltorlng the outflow and/or operatlng status of treatment’ g
'ijlants in the reglon on .a regular‘1nterjur1sd1ct1onal survelllancev

'}yba51s by-alrcraft—borne remote-sensors, would probably'notvprove

: ’ v,

,to be suff1c1ently cost- effectlve for any one 51ngle reglonal
ganlzatlon to . absorb the costs. - There are about 10 water treat—"
;ment plants and»about 75 sewage treatment plants at varlous'

'7fﬂlocat10ns w1th1p.the approx;mately 2400 square miles of,the~regidn;

ffarge15cale imageryf(l:IS.OOO or5betterfvwould-be best suited*fof;'
";tatus .monitoring with a frequent. coverage schedule. : Since“. .
oovernment 1magery would probably not be avallable on- thls ba51s,
_and.slnceetheiscale‘and resolutlon requlrements would probably
Ipfeclpqe;ERTs-A.datajﬁsél(at least initially until the full
tcapabilities‘of thefmultispectral"imagery,has’been assessed -
[;thé frequency_cycle,woula,be ideal,.thOugh'not random) ;.

"the chances_are that.acqpisitionbof commercially flown photography "
';ﬁouldfhave to be considered. . As was described earlier,~a'selection
'of some flfty s1tes w1th1n the, region . could be flown commerc1ally

.bfor $1800 to. $2400, respectlvely/w1th black and white or color
lnfrared,film._-Of_the§85 combined.water and sewage treatment
’plants, a,selectionwofffifty‘could be made. on a priority basis to

' de51gn a pattern of changlng coverage to insure that once—over

w“"*4*"‘coverage of “all 85 on some acceptable frequency basis. An
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'alternative'approach;wouid be to combine the coverage requirements

with other applications having similar'technical requirements,

thus increasing the overall data content per mission. Two such

'additional'appliCatiOnsmmight be water run-off retention monitor-

Shlp and hou51ng and nelghborhood quality 1nvestigations. ”Bymi

-1tself except for spec1f1c small—area 1magery, monitoring of run-

off retention areas on a region-w1de ba31s mlght not be cost-

peffective either. At the- present time, only Montgomery County has

roof—ponding regulations, so,-should combined data-acquisition

‘be’planned, the only treatment plants that would be monitored in

that context would be. those in Montgomery County. AS'still‘anotherb

approach,”such a data acquiSition~effortﬁcould be operated on a.

-gcontingency'or'"as required” basis for'random;checking,~neighbor-
'hood-surveys; and/or for coverage of Spiils, overflows, outfalls,
»etc;‘asythey would“occur.: Initiaily-this might prove to the the

best locaI‘Way to do this kind'of a'job . Even from a casual view

',of the many different types of 1nformation need, it must be

of interest, or counts of specific objects. These measurements

1ncreas1ng1y ev1dent that one: s1ngle, sure way to acquire as’ much

- imagery on as many activities as p0581ble in such a region as

‘thisi is through the:medium of frequent,_large area synoptic

coverage with acceptable subject resolution.

Some of'the applications mentioned in this report. are cost-

‘leffectlve since they can: draw their data from 1magery currently,

’ available at the Metropolltan Washington Council of Governments

or readily obtainable from other sources. Interpretation would require.

*merely measurements of lengths or.areas,of the particular category



could be performed manually or with the aid:of automated meaeure-
Vment techniques. The applications:referred'to here would include
meaeurementfof impervious surface areas, length ofucurbing,or _
'gutters,'and surface .areas of catchmentvreservoirs, all of which.
'are 1mportant 1nputs to the - Storm Water Management Model.a Others.
hsupport current data needs for transportatlon plannlng studles,
‘and for identifying~new activities, events,*or-for monitoring
jother‘visible regional phenomona.’

As this: section of the’reportvhas'indicated, COst,.asvwellf_ér
as the cost-effectlveness of the appllcatlons vary w1dely. ~For-
ksome, remote sens1ng ‘can: provide. less expens1ve data than conven-.

'tlonal'datafcollectlon methods, whlle.for»others'remote ‘sensing : -

Jdata is more- costly. However,; as was pointed out in the. Introductlon-

~of this report,‘cost alone is not necessarily the determlnlng
'factor in assessing the effectlveness'of these»appllcatlons.qf
cjremote sensing. As in any data systems analysis, the practiCability
"of nsiné remote sensors to qatherourbaneplanningbdata is basically.
:hdetermined~byva-combinationvof the costs required and‘the'epecific

beenefits}to be ‘derived.:
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5. 'COﬁCLﬁS'IONS‘ and RECOMMENDATIONS |

. The conclu31ons of thlS study ba81cally constltute a series of
-‘recommendatlons for\the use of remote sen81ng data to aid the MWCOG's
'data collectlon and analy31s tasks. Naturally, as has been seen,
,lsome_of the prpposed appllcatlons of;remote senslng_prov1de moreéi
vhuseful;dataior'more7cost-efféctive'dataﬁthah'dthers;LThe:relative'
;merlts of each of the appllcatlons developed and presented in th1s
f;report are;summarlzed 1n_Table 4. Each app11cation has been accord-
fied‘annindeX'number-(onﬁa'1_to'5fscale) of relative 1mportance;for
-'-f—:pos51b1e use. BRI S ’Ti.‘;- ) | - “_;"'”‘,;" T x
‘Gf- course,several of these appllcatlons can be derived from B
'eanaly51s of the same set of imagery, and 1t is suggested that this
fapproach ‘be used whenever poss1b1e. Combxnlng-programs [
bpwould contrlbute to a- reductlon of the f1na1 un1t costs of obtalnlng;
A_the data.g Careful mlsslon plannlng should 1nsure that multi-
llnformatlonal data needs of suchvan organlzqtlon as the'MWCOG be
,fadequately and economxcally planned for. | | |
7_ : It is also suggested that the MWCOG maintain its current
..relationshlps with thefGeographic Applicatlons andzthe EROS
_:frograms'of the U. S éeoldgical'survey-and also with NhSA. Further-
'zmore,as addltlonal experlence is galned and more cost data age :{
E;complled, 1t w111 be possxble to demonstrate ‘more completely those
iexpected and addltlonal areas of remote sensor applicatlon. From
*mthls exper1ence it should also be poss1bletx>make further recommen-~
':datlons for contlnulng ‘the research for develqplng operat10na1
snppllcatlons thus warrantlng a gradual routlnlzatlon of plannlng and"

-budgetlng for remote sensxng data use 1n_the‘Metropol;tanwﬁaghgngtpn
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 APPLICATION -

TABLE 4

SUMMARY. CONCLUSIONS AND RECOMMENDATIONS

CONCLUSTONS and RECOMMENDATIONS

IMPORTANCE INDEX *

1y

2)

3y

- 4)

5)

6)

7

8

. Improvement of parcel file

Regional land use mapping

‘Land use change mapping

Update of.regionél“map'

series

Monitoring areas of
special interest

Location of natural
. resources .

Mapping additional geo-
logic features

Determine average speed
.over given routes

'Recommended for irnitiation now.
wexghs the costs,

Recommended for now and repeated coverage
in future years.
Relatively inexpensive.

" "Possibility for use of USGS prepared map
should be investigated.

‘Recommended annually to indicate develop-
ment of the region, graphic presentation.
Could be- utllized between available land
use maps.

Relatively inexpensive.

_ Merely provide an expansion and improve-
ment of current usage of aerial photo-
graphy.

Can be undertaken in conjunctlon with land
use change mapping.

Suggested as a byproduct of any other
planned regional flight to provide data
- otherwise unavailable.

Suggested for incorporation into an
existing small -scale flight plan.

. Not recommended

36
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- TABLE 4

APPLICATION = ! CONCLUSIONS AND RECOMMENDATIONS ' IMPORTANCE INDEX * .
9). Traffic_behavior»and‘patterhs Would provide quality and quanitonf«data . ) ll'
T o T ! not provided ‘by conventional means. :
10) "Turnlng movements at inter- ? Provides data at a reduced cost ‘ V . S 2
i sections ! T ' i
Wil) Parking”inventcries ; Providesvdata otherwise unavailable ‘ . o -2
S l12) Examlnatlon of termlnal i Costs are relatlvely low regardless of jt];",' 2
1 facilities. ' , where imagery is acquired o '
., Use of avallable imagery is suggested
13) ,Site_Selection_ - . ;-A convenlence prov1ded by avallable . . . NA
. S ; imagery. .. v R -
14) Location and count of new ., Can.provide the needed data sdurce or be j 2
.| -  dwelling units : ¢ . used as check on conventional data - - S
-»‘ S e X dependlng on the accuracy of conventlonal
. L " data. . . - . !
-Jlsf?’Determine'floor space'ahd A% Can provide important employﬁent data E R 'l_”’
| - building density partlcularly which is currently difficult to obtain. - P ’
| of employment areas. i S e S :
'-dVEG)_ Measure 1mperv1ous surface’ ; Provides data otherwise unavailable eaSily ; . B 1
;l':ﬁ, areas i and cheaply. Use of automated measurement Q :
- . _ ! system suggested . - {
ﬁ?) Length of gutters ’ : Data is extractable ea51ly and cheaply. , S
" 18) Surface area of catchment K Inexpen51ve means of acquiring the data ST U
basins _ . when 1magery is readily avallable.' : B B
“lQ) Runoff retention monitoring - ° Cost is probably too high to warrant . o ; ;-' -5
' - : gatherlng ‘the data. : "i : 5
. ) s et I N i
20) ~Monitoring exposed soils’ i Could become a ‘workable program with data i 1 n

reasonably inexpensive. .Possible use of
repetatlve ERTS or pre-ERTS lmagery.
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APPLICATION

TABLE 4 -

~CONCLUSIONS and RECOMMENDATIONS

" IMPORTANCE INDEX *

21)

- 22)

. 23)
24)
n'zé)

. 26)

Location of polluters -

Determine. dep051t10n
patterns

Monitor treatment plants

Air pollution monjtoring

and mapping

Hoosing and neighborhood
quality analysis

General region-wide
planning and synoptic '
overview

'Would provide increased knowledge on’

pollution and ldentify unregistered
pollutors. -

1. Would pronde increased knowledge deposxtion"
‘mechanisms and patterns otherw1se unavail-

able.

Cost is probably too hlgh to warrant :

| gathering the data.

Would provide data otherwise unavailable.

.For use as a stand-by system when data is

needed on a particular area - which is
dxfflcult to survey.

- Would prov1de complete coverage of the
metropolitan Washington region approximate-

ly every three weeks.

Highly recommended;

2

.Recommenoed;

3 ' 4
Suggested~

38

Inclusion with existing project;.

»

circumstances or rely.
_ on other agencies for .
ana1y51s. :

Warranted ih-speeialf--“
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