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Selected census tracts in the metropolitan
Washington area were examined using vary-
ing scales of aerial photography. Observ-
able characteristics of housing and
neighborhoods were assessed to determine

‘feasibility of providing data on housing
-stock and quality and neighborhood condi-

tion from the imagery. Small scale imagery
is shown to be of relatively marginal

value in providing much of the data in

the detail required, but can be useful for
general survey purposes.
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INTRODUCTION

'This study 1s one of a group of research-tasks under- a
taken as part of the Metropolitan Washington Counc1l of .
§ Governments' series of investlgations of the potential appli-
"cations of remote sensing data in support of urban and
regional planning 1nformation requirements. The work is
conducted under contractual arrangements: with the Geo;
graphio Applications Program,-ﬁ. S. Geological Survey.

The prinoipal purpose of this study has been to assess'
the extent to which pertinent and useful data bearing on
the determination of housing quaiity and neighborhood eondi-
tion in the Washington metropolitan area could be extracted
from small-soale aerial photographic.imagery.ij

This - work is 1mportant to “the Metropolitan Washington

’ Counc1l of Governments because a number of previous reports
and studles pointing out the critical aspects of the hou31ng
) problem in‘theimetropolitan Washington, D.C. area prompted
the Board of:Directors'of the Council of GOvernmentS‘in early
1969.to.acoord the housing'probiem its:highest priority;
'These'studies‘indicated that substandard housing and over-
crowding arebpresent'major problems.and issues.The‘éouncii‘
.of'Governments, therefore, has a high priority objective,
with its part1c1pat1ng local Jurisdictions, to overcome
some of the obstacles in solv1ng this pressing metropolitan
- problem. In order to assist in meeting these objectives,'
:COG is-presently engaged‘in maintaining an inventory of

- housing in the Washington metropolitan area, and forecasting

1



":future housing demand and:supply characteristics;s4

To help meet the. requirements implied in this role,"

Ulmany aspects of information bearing on the houSing problem o
are needed. Two essential information areas, for example, |

’1_involve the anaIYSis of housing location and neighborhood
'condition. |

1. HouSing Location., As a part of the efforts to

'proVide an inventory of houSing information serVices, the

- Council of Governmentsvwill.attempt to aSSist local ]urlsdlc_u
A-xtionsvin'locating-public'housing sites and in encouraging |
responsible siting of private-housing-through zoning and
-aother land controls._ To prQVide a continuing determination
. of houSing needs, COG is also involved in the'assessment of‘

; elements of the houSing stock- for example, substandarduand

C overcrowded units, vacant or abandoned units, newly constructed

.iunits, and so forth

2, HouSing,and Neighborhood Condition. InformatiOn

h7tabout houSing and neighborhood condition is essential to

:1fhouSing analYSis and for planning ‘and. programming for com-r.
:Tmunity improvement. The type, value, age,_and condition of
1Astructures (including plumbing and necessary serVices), num-

;Vbers of deteriorating or dmlapidated units, status of neigh-'
:borhood faCilities, and so- forth as indicators of the general
'character and condition of the area, are primary data needed |

. for the assessment of the quality of eXisting houSing stock

. Assessments of houSing stock and condition are currently

: deﬁeloped from analySis of information contained in exist-

" ing basic data, 'Graphic'materials in the form of illustratiwe




:-maps and charts are compiled as';equested,from basic_daté.
Curzenfly, the principal data sources for CdG's housing

information‘ére the U..S. Census, hoﬁe intefyiew stddies{

aﬁa other data SaséS'and studies; the base data of‘several

of these sources are 6fIIOCa1 origin,(COG Parcel.File,

’ Commuﬁity Renewal Plans, Wsrkablé Program for Community

Improvement, -and the "Section 701 Housing Element" reports).

‘ Sincé data aéquisition through conventional means is some-
times qostly; fimé-consuming,_and not always,gurreht, alternative'
and sﬁpplemental'data sources need ﬁo be investigated. An
inc;easing_humbef of investigators have been examinihg the
pofential of remote sensor imagefy, derived from airborne
platfofms orﬁf£0m the plannéd NASA earth resources satellites
. to provide inférmatign for ﬁrban data baées, té imprdVe such
~data bases,.to monitor growth and change in'reéidential andv
.oﬁher areas, and to observe and recordtgnVironmental conditions
~as they-oécur;"The coﬁSEnéus.is'that data from remote sens-
ing sources, wheh.used‘in conjgnctién with other infofﬁation,

- would be invaluable in providing support to ptograms invoiv-
ing urban and regional’érea analysis.

At présent, aerial photography is used‘reiatively |
infrequently as a means 6f'pr0viding hou§ing and'neigh-

.borhooa quality infdrmation,‘thOugh'élanners and local éfficéals
are‘becoming ipcfeasingly intereéted-in tesiing potential
applications. Most work reported on is largely research

: oriénted at this-time.i Ihvestigators-sdch as Horton, Mafblé,

_ * ) .
Moore, Wellar, Johnson, and others, by a correlation of

*5,6,8, 9,10, 11, 12



. ground data"-and remote sen51ng 1nformatlon, have studled

fsand evaluated certaln parameters ldentlfled w1th nelghbor~l“‘

}Ahood condltlon and housxng quallty. Some of thrs work hasi -

’pbeen done on sampled dlstrlcts in Chlcago and Los Angeles.l

It has’ been p01nted out that remote sensors are capable off'

_ prov1d1ng much useful data-ln thlS substantlve-area. Several

; lnvestlgators ‘have also stated ‘that the constralnts 1mposed - — '.
;_by small scale and low resolutlon remote sen51ng data may

f serlously llmlt 1ts use for hou51ng and nelghborhood quallty
'f.analySLS._- | | | | |

In. an attempt to assess the observablllty and poss1b1e

‘;Vappllcatlon of remote sen51ng data to local data needs 1n

o the metropolltan Washlngton area, thls study was undertaken

lafby the Counc1l of Governments' Remote Sen51ng team.‘ The

;-‘:'analytlcal work fell 1nto two parts., The flrst con51sted of‘

'ﬁfan analys1s undertaken to’ count,by 1magery analy51s, v151b1e_
fk;(and presumably avallable ) hou51ng stock (51ngle-fam11y

:f_detached dwelllng unlts, seml detached, and row unlts) w1th1n-;;;-

“ﬂﬁfour de51gnated census tracts in the DlStrlCt of Columbla

"'QQand one 1n Prlnce George s County 1n Maryland Follow1ng the.

"H:flmagery analy51s, to prov1de a measure of ground control thet,'

ft%team v151ted the tracts, and by block by-block "w1ndsh1eld

yisurvey" noted and counted the number of 51ngle-fam11y units

", w1th1n each tract. Ground photographs were taken and several“

‘fflllustratlve ones are shown in thlS report. The second part,k

ﬁ_capltallzing upon the famlllarlty galned during the flrst

lfvgphase of the work, and u51ng smaller scale photography,z




' attémpted to observe and record all possible factors which
would'be indicative of. the conditions of the housing and
: neighborhood‘within-the same census tracts.

. An assessment was conducted of a range of variables
in phbto scale and film'filter combinations against the
Visible housing quality and.cohdition parameters. The re-

sults of that work are presented in this report.



- 1. ANALYSIS.

In the firSt portion'of the analysis, imager§ of large
(1 13,000) and smaller (1: 50 000) scales were examined; in
the secomd, small scale 1magery was used (l 100 000 and
1 1:382 000) Two sets of analytlcal data by two persons
hworklng 1ndependently were complled ~Mono and stereoscopicl
Amodes of v1ew1ng were utilized. Color;.color infrared, and
six bands of multispectral imagery were auailable and examined.
Equipment consisted of: 2X stereoSCope,-7X.tube_ma§nifier,
“and a Bausch and Lomb stereo microscoée'withhmagniflcations,
. -up to 30X. B - S B %

a. Hou51ng Count Analy51s

ThlS spe01f1c research task was undertaken 1n1t1ally at’
" the request of thevGeographlc Appllcatlons<Program staff,
‘USG8; to provide an lndependent analysis,in support of:morkb
hbeing done'within’the Institute of.hrban and Regional'ﬁesearch;
at the UniVersity of loWa. . - o
’ The sampled areas comprlse approx1mately 175 blocksA
"r w1th1n Census Tracts #21 #36 #42 and #63 in the Dlstrlct -of
»;Columbla, and #51 w1th1n Prlnce George s County just over the
lDlstrlct llne to the northeast. See Flgure l Imagery used
'fln thlS test 1nc1uded color negatlves at the relatlvely large
scale of-l.l3,000 (l968)-and color 1nfrared transparenc1es at a:
scale of 1:50;060{'the;latteribeing'a part of the Censushéities“
.-~coverage (NASA Mission #l28D)'flownnforvthe»Geographic Appli%atiOn.
Proéram, USGS,uJune 28; 1970. The census'tract outlines reflect

»,’the 1960‘and l970_delineations, which, in these cases, were




"MONTGOMERY: COUNTY S Y §

- s PR
A | A RINCE
¢ LY : Y .
VAR . ’o GEORGE'S

/N o / | COUNTY

CENSUS TRACTS
DELINIATIONS

Figure 1.



fessentially unchangedrl'Upon"conpletion of the‘photo'analysis,
the Councillof'GoVernments' Remote Sensincvteaﬁ visited
wseveral of the tracts by auto and conducted a field survey
E SOn thlS survey, a count of all 51ngle famlly dwelllngs (or,
'tthose appearlng to be) was- made block by block until the
tracts were covered. One full day was required for two
observers.toﬂcoVer tracts #36 and #42' Tract #21 required'
another full day w1th one person performlng the count.
;Trafflc survey counters secured to cllp boards prov1ded theh
. means of counting by the s;ngle.analyst.» The fleld results
were then compiled and compared'with the.imagery%derivedy'y @
totals. Results are shown in Table 1. 7 |
| Wlthln the tracts in downtown.Washlngton, D C., the "
_1dent1f1catlon by 1magery analy51s as well as by auto surveyvgu
~of re31dent1al bUlldlngS with s1ngle-fam11y occupancy was
fnot always clearly observable. The bulk of the_res;dentlall
:'shouSes-ln_these tracts are row houses, two'to three-stories-» ;
“in height. Many of these bulldlngs in. tracts #36 and #42,
ffor example, have experlenced a hlstory of change.. Many
tiwere bUllt orlglnally as 51ngle famlly dwelllngs, con51derableg
;1numbers are stlll SO used Others have been modlfled and |

'converted over the years (100 or so) 1nto small apartments

-land-roomlng houses. As observed from the ground, entrances '

'_w1th double entrles, multlple mall boxes and power service
meters, fire escapes, and so forth 1nd1cate current multi- H;
rifamlly occupancy So, whlle the soc1o—econom1c factors-have

mOdlfled the occupancy patterns in these areas, the essentlal
. i




physical appearance of these buildings in the aerial photo
imagery does not entirely reflect those changes.- Hence,
there are.levels of uncertainty in the data so derived, even
when judgementsvhave been nade'as.to building type on'the
hasiS'of knowledoe gained;by visits’to these areas.

As an addltlonal set of values for comparlson, data
.from the 1960 and 1970 Censuses giving the numbers of sxngle-
famlly dwelllng units within these tracts arershown>rn Table
No; 1. | | | |

In two cases, for tracts #36 ‘and #42 the imagery-derived
- data were at some variance. w1th the ground data. The photo
counts. were then repeated by both analysts.~ Forhtract #42,
a second.field~trip with a third observer was undertaken'be4
'lcause of the apparent:difference-in.the two ground data sets.
_Both reconnts undoubteoly introduced.an.element of'analytical
‘bias. The reason forllon count on the initiai.bhoto count
is not ciear,A.except that a partial explanationtmight be
attrlbutable to self meosed restralnt by the analysts, view-
ing a very heterogeneous area w1th1n the DlStrlCt to count as
;‘s1ngle famlly only those bulldlngs clearly 1dent1f1ab1e ‘as
rsuch.

The decline infthe‘number.of single-family units{within
_tracts #21, #36, and #42, as_reported in~the Census data
"for 1960 and 1970, is probably due to several eauses, includ-
ing: conversion to multi-family units and -to physical removai

of this type housing stock by deterioration and other factors.

0



Thehdisparity in the figures.obeerved for Census Tract
'_#63, whichvembraces Fort Leslie'J. MoNair and'portionslof'the
: adjoinino.s.w, Urban Renewai area 'is probably due'to ﬁWO.
' factors: One: (the snallertfactor) the duplex charaoter of;
- about a third of the'residentialvquarters for military'per-'
sonnel.based on the installation; and tuo: the relatively
large number of single;family'dwelling'units'located'amongst
the conplex of multi—family,’multifstory buildingsvwithin the
renewal area.‘~In the latter case, the initial imaéery |
analysis faiied to detect’the identifying features ofvtheSe B
new contemporary-design, single-family moduies. A field H
_check was subsequently undertaken to 1dent1fy the general
character and locatlon of these unlts. Several ground photo-
;Vgraphs taken~are shown in Flgures 13-16. A.recount was then
undertaken on the i:S0,0QOhscale‘imaéery“and>theddata recOrded.
Clearly, some unitsvare still unaccounted.for'in_the inaéery
: analy51s (see 1970 Census ‘data) . | .

The numbers of 51ngle family houses 1n Census Tract
.#Si as reported for the 1960 and 1970 censuses, sugcest
d unlformlty and stablllty in the hous1ng stock in tnls area. -

'VTheulmagery analysls generally conflrms‘thls.

10 : h ) '“« T ',‘ o L



TABLE 1

Counts of Single-Family Dweiling Units Within_Listed Census Tracts

Census . Remote Sensing Date Field Check jCensus Data

Tract | Test ¥1 Test #2 #1 ¥2 1960 1970
1:13,000 1:50,000 1:13,000 1:50,000

21 1879 2166 - - 2041 - | 2893 2287

3% | 385 210 457 326 144 - 519 341

42 S0 0 177 601 650 647 470 | 641 503

l63* ‘ 21 21 - 325" - - | 52 470

51%* 495 405 . - - - - 574 572

% Fort Leslie J. McNair
“** Prince George's County
*** Recounted after field check

b. Housing Quality Assessment

During'the.fiéld check of the housing COuht described in the'“
foregoing séction, nptétiqns weré made as to physical appeérance_
and conditions of individual residential buildings as well aé the
geﬁeral_aréé withih the éenSus tracts. Notations were maae'as éo
land hse;~éharécter of‘the'buildings and néighbdrhood;pfééencev6f'
vlawns,'yéids, and shrubbery; tfees'along the streets; removél,
abandonmenf 6r>deteri§ration (boarded up doors and windows)'of :
buiidings withiﬁ>the block: parking on or'off_street; littér
accumulation on streets or in aileyﬁays; conditions of streets
-and sidewalks, Ground photographs were also taken.

Marble and Horton8 itemize'certain‘structural and environ-
mental variables utilized in a Los Angeles study for the assess-
ment Qf housiﬂg.quality.‘-Of 37'poténtially measurable variables,
21 wérevidéntified as measuréble by rembte sensing, éqd of these,

seven wére'selecfed as being the most sensitive statistically

11



for quality classifiéation in that area. &heéé'wéré: street,
parklng, loading and parklng hazards, street width, hazards from
trafflc, refuse, street grade, and access to bulldlngs. The
Counc1l of Governments team's selectlon of v1s1ble parametersu
agrees with most of these. Inasmuch as color lnfrared 1magery .
is presently enjoying an 1ncreas1ng appllcatlon in urban studless,
and was found to be a useful 1nd1cator-1n the research work by the
COG team, it is 1nterest1ng to note that vegetation (or lack of
1t) was not one of the "selected" varlables 1n the Marble and
Horton study.8 | |
| Imagery utilized 1n the analy51s was- obtalned from° NASA.V
M1531on #128D, dated June 28 1970 flown for the USGS Census 9
Cities Program. Coverage 1ncluded: AColor-infrared“@ scale
l:lO0,000(RC-8 Camera)é color.infrared'@ scale 1:50,000 (Zeiss

Camera) andlmultispeCtral'imagery from" (6) matched 40 mm HasSel-

,blad'cameras"@ scale 11382,000 as follows: ' Film SO-278 (color pan

"aerlal) with 2E fllter, Film §0-278 with WR 3 filter; Film SO-117
(color IR) w1th WR 15*30 filters; F11m 2402 (black and white pan)
w1th WR 25 fllter, 2402 Film with WR 58 fllter- and 2424 Fllm ,
-(black and whlte IR) w1th WR 89B fllter. Wlth‘reqpect to equlp-
Cment the team used standard 2X stereoscopes, a 7X magnlfler, .
'and for the very small scale (1: 382 000) 1magery, the Bausch
and Lomb Zoom 70 Stereomlcroscope w1th magnlflcatlon up to 30X.
The color 1nfrared lmagery, because of clarlty, haze reduc-
tlon characterlstlcs, and unlque quallty of 1nformatlon presenta-
tion, was found to be generally superlor for this analy51s.' T%e

other fllm fllter comblnatlons were elther hazy, or when clear,

possessed somewhat varlable subJect/background contrast 1evels,

12



; g |
although the B/W pan film (+ WR 25 filter) gave good subject

delineation._ -The B/W IR film with WR 89B filter was found -
" to be excellent for water area and drainage system delinea-~
~tions. Scales at 1:100,000 and 1:382,000 were examined;
however, the bulk of the'data reported on in this section'
was derived from the 1:100,000 scale'color inrrared imagery
The photo analy51s of the tracts was undertaken by - two
'analysts working 1ndependently, rev1ew1ng, in turn, the same.
1'1magery. -In the analySis,Athe variables mentioned above, as
4 well as the follow1ng, were looked at°' hou51ng type and
:“‘location, condition of buildings and general appearance of
the area, presence of vegetation, ex1stence of recreational~
-;‘and educational fac111ties, commerc1al areas, streets, park- .
iing areas, open areas,‘and other assoc1ated features.‘

Notations on the distinguishability of these: parameters

'f,Qin'the'l.lqo,QOO and 1.382,000 color infrared_lmagery were .

made,-as were other qualitativeijudgements where appropriate.
X tabulation show1ng the results of these evaluatlons is given

in Table 2..

_ Census Tract #Zl'f District of Columbia;.-See Figure 2;'

p The area is essentially re51dent1al in character.» Single family
hdetached dwellings are located in- the newer portions in thev
north part of the tract. The bulk of the area, however, con-
tains semi-detached and 51ngle-fam11y row houses. See Figure 3.

Multiple-famlly apartment houses are distributed through ‘the

)
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AREA COVERED BY CENSUS -
TRACT NUMBER 21

Figdr. K]



Figure 3. Cehsus Tract #21. Row houses, single-
family units.



.‘oentral portions of the tract. The quality of the'residential
structures ranges from excellent to poor, with the hulk being
generally well maintained. Those dwelling units in poorer

- condition are found prlncinally along the edges of the two
commercial areas; the one,'a major east-west COmmercial district
centered on_Kennedy Street, and the other, alongtand east of
'Georgia Avenue. | |

' The imagery analysis identified the types of dwelling;
units in this tract, the degree.of'spacing of the residential
units, presence of Vegetation (trees and yards), location of
schools, playgrounds, open space and park areas, and discerned
fringe differences along commercialvstreets.

éensus Tract #36. District of Columbia; ~ See Flgure 4.

The nelghborhood is prlmarlly of a re51dent1al character,
" though of mixed condlt;on._ The upper central part of the
tract (east of l3th.St;) consists of sinole—family dwelling'
units‘in_very good'state'of‘maintenanoefincluding well kept
‘_:yards, trees, -shrubs, floral plots, and fencing. See Figa£§7s,
'TowardS'Florida Avenuelto'the south and to the west edges'along,'
r:lAth Street, respectively, the quality of housing and neighbore
hood generally‘declines Many of the bulldlngs in this portlon;
.of the tract are abandoned . or, when occupled ~usually have
..boarded up entrances~and windows. See Flgures 6 and 7. In
the'p0orer_areas of;the-tract; on the occasion of'the fiéld-~
visit, litter had accumulated,along some streets and-yards.
- Some yards were overgrown or else were dlrt-covered and grass- '
"1ess. In.the lower area of the tract, multl -family dwelling

units are present in relatively greater amounts. Three large

- 16
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AREA COVERED BY CENSUS
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Figure 4

7z I
B
3 A
PITEN 208 by »|
- = 1 5
210 : 209 7.'){’ TLLFL) !
vaANUM > 3> -
ol 2:4 \ 218 33 Lgags
ursun -
.
n2 k:;m
TAY, O& -
306 \: 307
ISMEPRIRD N
= v -
2310 1P
e
or
308° 37 101 F '
o N d :
s A-d{v
e
e, y
- B A
[ -3—" s / /5
208 gs v§ \ j' Ui y
5 "% —EL I, B 3¢ ;
- . . 207 v 0 A V] 2054 ; 200 !
(33 3 £ A\ = - A il o )
E} oA : y Y _, jwonaoe LAl ."Fb‘ 204 2 ory ad ] N ans o vary .
y R 3 o\ w08 g “ o S § - Y 103 (LI
o ' ° o8l £ et BRRYs 2q3° L ros DLILE R =
) 101 < A&el s E[ 200 E\g™ oA S > 106 108 , i
e,. . J98 N juamonr, © NG 2o a0l - LaMoNt A he
. o \5, 104 =
g NS w02 (9 100 =
. ¢ No” f\eLsoNg, - 2 5 ~~J'o: £ e 5t
. il p N2 302 203 S1ieh "‘"o - ] (L1031 ¥ oz - '
o IONAL n‘ KLUV, — s "_, 201 205" ,,:g. ) :me o1 15 20 .2 tFRANS .
*, . NG W%, 30 204 108 \, v ~ying 3 w ot {5y \ Ry I A e s
N, £9010GICAL . RC faying yr. ., - e SEILE 01 v e
A NON 9 N 208 . 206. c8* > 5 o 5
- 2 oann . . — ST AN\ coluwsa ST “a0? 2y Y] R e
o 1017 f ARG ) o O e Nior®
n H S, .
.":‘::6 ‘ \, s, |10 A - Ty 108 N KEN ‘"
g LT . 4 < o o2 1. » HWLAN' - awall_Ze Iy "
e ny a2 ,.:o"o’ 4y N 4 101 o 1¢ et B - ”ﬂ‘ 0IR rr *25 5 Lz .
N1 g W &, K R R 3 108 1 vo! ' P
L ]38, AR > g | o 2mARL K} \on Lo \:'. . RESE ' Ei-« .
sT_$04 1. - , whe
- - - ” 03 6 10 W g Cal
AT e . 10 SRR 2 so1
302 J\& N2 910 ! o (A 9
- " “ 14 . \‘ LOwAPU P SLENSCOL
M s 10 108 * i 4108 9 T",o
I g5\ q Gt C % i rars ” x 5. ceveresr
ARG ; o0 21 b
N 107 P . gAastTY -
. A 1 o Vo 5 NIV H
" | 1 : 201) Lo tit
. . [ 0%
208" Wit owr K f..| :
17 Py, > A 110 ] 1o PN o '“;_T '
‘ . - Ehe Plug i
! " o 25107 o IR P ] FL B L
0 Y. W T oe 206) &
K - INiunY - : - \ 207
102 e 106 - 11074103 < HE i\ .
- = ) R LY B T
o5l Sva 12 RO 1L /W o lsr ] 508 soofii il Y
Y \waroems oF st RN TIS losx e S d%! 10a  108{107[106/ g n 5 308 Lt
- 261 O’,"s W 7 M =l i ~ 4 . ‘Toos - ~»
VEANON /- 20 v ) — 3 RIS z .
e ) 705 1o 71 3T an) 203704 N ] - 303\ 2
208" \p 7 vevani o/ BRAS ] 2000, 2, &?'-: {20z {20420 507 | 903,%
A . ° N
¥ .. 200.% iy 13 L) .
101, 204 sy TP e Ul ‘05.\: wos]” « o T
102 4 203 oo 208-F 206%| 2UStn aler ~inucdren [Jomb B 1 z 201
wAN'Y L. - A ke B O 209 1 S50y 04; ) . L TR
: o e 3 . » ALY
.l i0a | 103 20 107 3 208 1Y) . by 5 s
2% ; : ‘:,‘:_ 4 108 %, Ainhro8iksy calz 1es
= s Q 2 02 103 [N/a 1 0ot 22t J102] HOU} S s g7 Bpmam0is IR et —
B N4 102 P 4 9 105 < oo V) 10i[509
1 2% . 15é TS 2 el TR S Y
T : v an
% 203 L o s ool N P s w7
e soslq | SIS o8 \ g
Lw T 3151 Y H 208
3 N (BTN 40! At
1o -'C-' LN "}--——767— -
s - . !
= =1
/8 L IRETERREYY B I} nt
202 3 LY N -
) R s 102
ol 3 © 2 WHAC 4 Bx
Ro3 i , 2] o 245
TN Lo 12, ., 20’ .
. 0



Figure 5. Census Tract #36, Row house, mixed
dwelling units.

Figure 6. Census Tract #36, Abandoned multd-
family unit.



Figure 7. Census Tract #36, Single-family
Note boarded entry of empty unit.



multi-family apartment buildings are in process of rehabili-
tation in a group near the Cardozo- High School (southern
part of tract); these are being completely rebuilt as a
public low-cost housing project. The vegetative cover of the
tract is relatively sparse. Trees are spotty although present
in some of the poorer portions.

The imagery analysis noted the very sparse tree cover
and the rather tight building density pattern within the tract.
The larger off-street parking in front yeards of vacant apart-
ment houses were identified after the field trip, but none of
the abandoned or boarded-up buildings could be identified
as such. The larger multi-family rehabilitation housing
project and Cardoza High School with its associated recrea-
tional facilities were readily located. Roof coloration in
this area was noted to be genefally dark, and the street widths
generally narrow.

Census Tract #42. District of Columbia. See Figure 8.

This tract, which is principally reéidential ih character,
repfésents a section of the city which is in a state of change.
At present, it consists of older residential builaings, many

of them in delapidated condition, others abandoned and subse-
quently removed. See Figures 9 and 10. A considerable
portion of the tract consists of well kept and tidy streets of
row houses, and dweiling units which, at one time, were built
as single-family units and are how apartments or rooming houses.
8ee Figure l1ll. There are about five embassies within the tract

along New Hampshire Avenue or near it on side streets. Several

20
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Figure 9. Census Tract #42, Row houses, single-
family units. Note alley-way (vacant
lot) between buildings.

Figure 10. Census Tract #42, Alley-way, site of
removed building.
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 Figure 11. Census Tract #42, Row houses, mixed
multi- and single-family units.



institutional buildings, schools, and "high rent" apartments
are located within this tract. And, of course, the strip
along Connecticut Avenue is entirely commercial, with a band
of commercial and mixed residential occupancy along U Street
which cuts E-W through the tract in the northern portion of
it.

The initial imagery analysis 6f this tract gave somewhat
ambiguous housing count data waen compared with field data
and ground checked. The very run-down condition of some of
the areas within the tract was not directly observed in the
imagery, nor were the buildings which were abandoned, boarded
up, or structurally damaged. The high building density of
the areas of poorest residential condition was observed, and
does give some measure of neighborhood condition. There was
some correlation of vegetative cover (lack of it) and neighbor-
hood deterioratién in a few areas. Likewise, the‘relatively
well-kept residential sections, containing single- and multi-
family buildings and the embassies, were characterized by
landscaping and tree-lined streets. Commercial streets and
off-street parking lots were réadily located. Open spaces
and yards in the rear of buildings were visible at these
scales although alley-ways and vacant lofs befween buildings
were not, nor would it have been possible to observe orvmonitor
litter accumulations.

Census Tract #63. District of Columbia. See Figure 1l2.

The tract includes Fort Leslie J. McNair, which embraces

the National War College, other Armed Forces academic

24
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Figure 13. Census Tract #63, Town houses with
ground-level parking, single-family
units.

Figure 14. Census Tract #63, Town houses ("flat
top"). Single~family units.
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Figure 15. Census Tract #63, Town houses ("dome
S type) . Single-family units.

Figure 16. Census Tract #63, Single-family units.
Town houses.



institutions, and other facilities, and portions of recently

built residential communities in the Southwest Urban Renewal

area. The character of the housing in the renewed area is
new and in excellent condition, consisting of multi-story,
multi-family ﬁnits and many attached single-fémily units,

some interspersed among the larger units. See Figures 13-16.
Landscaping, off-street walkways and parking, piaygrounds,
etc., are provided. The housing facilities on the military
installation are well.kept, and consist of mansion-type
dwellings occupied by senior commissioned and non-commissioned
personnel.

The imagery reflects the contemporary character of the
multi-story, multi-family residential units within the renewal
area, though the single-family units are barely identifiable
(initially) and only when having been identified as such by
ground survey. Thé playgfound, parking, and open areas are
visible as is the general planned layout of these with respect
to the residences. Landscaping, design,.even shrubbery, are
visible. On the very small_scalevimagery, the entire area
appears as a cluster of stepped multi-story housing units.

The military residénces, because of their very low building
density, are readily identifiable, as is the general well-orde;ed
appearance of the installation.

Census Tract #51. Prince George's County, Maryland. See

Figure 17. The tract is located in a suburban residential area
vnear Hyattsville. Single-family houses predominate in the

tract (see Figures 18-19) with multi-family and duplex units

28
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Figure 18. Census Tract #51, Detached single-
family units. Masonry construction;
light-colored roofs. '

Figure 19. Census Tract #51, Small single-family
houses, detached units.
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located in the east-central portion. The area is open (about
50%) and contains much greenery and affords sizable recrea-
‘tional facilities.

The neat, homogeneous suburban character of this residen-
tial area is apparent in the imagery. The relatively low
building density'and the.area layout reflects the community
desigh common to the Ppost-World War II period. Because of
"~ the light colored roofs, individual residential buildings are
readily identifiable, though darker, multi-family units are also
readily discernable. Playgrounds and open spaces are élearly
wvisible as are trees and yard areas. Pavements, driveways
and residential pérking areas are barely‘visible on the
1:100,000 scale imagery, A large driveFin theatre, a commer-
cial warehouée, and a group of tall radio masts are visible at
this scale but the masts were not at the smaller scale.

(1:382,000).

2




TABLE 2

Evaluation of Housing and Neighborhood Cordition Characteristics

Parameter

1. Residential Bldgs.

Multi-family

Single-family

Physical
appearance

Condition of
bldgs. (roofs,
walls, interiors,
etc.)

Walkways

2. Traffic Routes

Major arteries

Streets

Alzeys and small
wacant lots

Parking
(residential)

Driveways

Scale

T:100,000

Distinguishable.

In row-house config-
urations, difficult
to distinguish be-
tween multi- and
single-family units
when not detached.

Distinguishable.

Roof color;

light
or dark. ‘

Not distinguishable.

Distinguishable.

Visible and
Measurable.

Visible and
Measurable.

Not distinguishable.
Distinguishable.

Visible.

32

Scale
1:382,000 (30X)*

Unless known or
characteristic,
generally indis-
tinguishable from
other large multi-
story office-type
buildings.

Undistinguishable
in central city
areas, except as
general blocks.
Distinguishable
when detached, as
in suburban
communities.
Roof color; light
or dardk.

Not distinguishable.

Not,distinguishablé.

Visible; alignment
observable; wider
streets measumeble.

Visible; alighment
observable; wider
streets measurable.
Not distinguishable.
Generally not

distinguishable.

Not distinguishable.




3.

Vegetation

Tree count

Yards and lawns
(grassed over
or not)

Park areas

Open areas (with
or without
vegetation)

gducational and
Recreational
Facllities

Schools

Playgrounds (ball
fields, tracks)

Drive-in theaters

Other Parameters

Mixed-residential
areas

Shopping centers

Office buildings.

Accumulations of
trash and litter

TABLE 2 (contd.)

Distinguishable.

Distinguishable.

Distinguishable.

Visible.

Distinguishable.

Distinguishable.

Distinguishable.

Distinguishable
by inference.

Distinguishable.

Visible.

Not distinguishable.

Generally dis-
tinguishable unless
in thin sparse cover.

Not distinguishable
in central city:
visible as open vege-
tated areas in sub-
urban communities.
Distinguishable.

Visible (large areas).

Visible, if known.,

Barely distinguish=
able.

Distinguishable, if
known.

Not distinguishable.

Distinguishable, if
known. Parking lots
generally visible
(if large).

Visible.

Not distinguishable.

* Color infrared imagery at 1:382,000 scale (Film SO-117 with
wratten 15430 filters, camera: Hasselblad using %a mm lens).
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5 SUMMARY_AND CONCLUSIONS

The results of these analyses force the authors reluctantly
to conclude that small scale imagery at scales of less than_
1:100,000 or so become limited and marginal for use in pro-
viding detailed and basic data on the necessary parameters of
_information required for the determination of the quality of

__urban housing stock and neighborhood condition.. jLarge scale

imagery is required.

‘Imagery at 1:100,000,  and perhaps smaller,”is useful
in estimating the general layout, location, and size of
housing types in metropolitan areas. This is particularly
true in the suburban portions of the region where, because of
building spacing, clustering, and community layout, individual
single-family dwelling units,and often multi-family units,
are distinguishable--even at the scales of 1:382,000. Within
these areas, neighborhood condition may, however,only be con-
jectured from the imagery analysis by considering such
variables as location, building density (as a measure of crowd-
ing), street ;ayout, recreation areas, vegetation, shopping
areas, age-of community, and so forth. It is possible, also,
for neighborhoods to register similar appearances in the
imagery and yet to be entirely different in character and
quality. It is very important in that connection, as indicated
in this analysis, that imagery analysts familiarize themselves
by field sarvef and general acquaintanceship with the neighbor—

hoods unde; examination.
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The condition of buildings in state of decline is not
observable from imagery at these scales. The characteristics
associated with deterioration (damage to doors and windows,
boarded-up openings, abandonment, etc.) are just not directly
visible, and reportable. As the process of worsening conm=
tinues, and, as it might be interrupted by urban renewal
actions, then such visible changes as building removal, over-
grading, creation of large open areas, and so on, would be
reportable by imagery analysis. Information on these changes
would, of course, be available from other sources by this
time; however, remote sensing imagery would be able to provide
survey and status-change data.

It is possibie that thermal sensing at low altitudes
using helicopteré, say, during the winter season,rmighf be
attempted to provide monitorship and identification of vacant
or abandoned buildings. Research work to determine the feasi-
bility of this remote sensing application is, of course,
necessary.

In summary, on the basis of the results of imagery
analysis at these scales, the determination 6f housing quality
and neighborhood condition is not likely to encounter acceptable
levels of success. Scales of much larger values, say 1:10,000
or better, 1:5000, would be gequired to get right in on _the _
scene, as it were, to provide analysts the means of extracting
the basic data. The cost effectiveness of such large scale-
low altitude surveys would suggest such data acquisition for
specific local survey purposes, spot-checking, up-dating, and

similar purposes, reserving use of small scale remote sensing
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data for general survey, larger area change detection, and other

analysis of similar scope. In this way, selected areas requiring

more attention
mofe effective
and analytical
of information

region at some

may be flown and surveyed, thereby permitting
utilization of limited staff and other research
resources. Also, ready and convenient accessibility
on the availability of current imagery of the

central location, say the Council of Governments,

would contribute materially to time and cost savings during re-

search and analysis.
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