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A land use analysis of 18 selected
census. tracts in the Metropolitan Washing-
ton area using aerial photography was
undertaken in this study. A comparison
of the results was made with comparable
land use data from the Metropolitan :
Washington Council of Governments' Parcel
File, and the results reported. Summary
conclusions and recommendations for the

use of photo-derived data in land use . -
studies by COG are made. in: this.document.

1ii



LAND USE DETERMINATION BY REMOTE

SENSOR ANALYSIS

CONTENTS

Abstract
Contents
List of Figures
List of Tables

INTRODUCTION

THE DATA

" THE ANALYSIS

By Census Tracts
By Land Use Categories

SUMMARY AND CONCLUSIONS
RECOMMENDATIONS

REFERENCES

APPENDIX

iv

Page

iii
iv

vii

15
35

55
59
61

63



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

10

11

12

List of Figures

Census Tracts Selected for
Analysis (1960 & 1970 Outlines)

Census Tracts'Selected for
Analysis (1960 & 1970 Outlines)

Land Use Patterns, Census
Tracts R - 29 and R - 30

Land Use Patterns, Census
Tract F - 6

Land Use Patterns, Census
Tract F - 11.

Land Use Patterns, Census

Tract A - 15

Land Use Patterns, Censts
Tracts FC -1 and FC - 2

Plot of total land usesareas for
all census tracts: Remote sensing
acreage plotted agalnst parcel file
acreage

Plot of Residential - 0 land use
areas for all census tracts: Remote
sensing acreage plotted against
parcel file acreage

Plot of Industrial - 1 land use’
areas for all cemsus tracts: Remote
sensing acreage plotted agalnst
parcel f11e acreage

Plot of Educational - 2 land use
areas  for all census tracts: Remote.

- -sensing acreage plotted agalnst
‘parcel file acreage

Plot of Transportatlon,‘Communicatidns

and Utilities ~ 3 land use areas
for all census tracts: Remote
sensing acreage plotted against

" parcel file acreage

Page

0
22
»29>
:32 R
33

44

45

46

47




Figure
Figure
Figq;e
Figure
'Figﬁre

Figure

13

14

15

16

17

18

Plot of Consumer Services - 4
land use areas for all census
tracts: Remote sensing acreage
plotted against parcel file acreage

Plot of Offices - 5 land use areas

for all census tracts: Remote

sensing acreage plotted against

-parcel file acreage

Plot of Institutional - 6 land use
areas for all census. tracts: Remote
sensing acreage plotted against
parcel file acreage ‘

Plot of Public Assembly - 7 land
use areas for all census tracts:
Remote sensing acreage plotted
against parcel file acreage

Plot of Recreational - 8 land use
areas for all census tracts:
Remote sensing acreage plotted
against parcel file acreage

Plot of Undeveloped and Resource
Use - 9 land use areas for all
census. tracts: Remote sensing
acreage plotted against parcel file
acreage ' ‘

Page

49

50

51

52

53

54



Table

Table
Table
Table
Table

Table

List of Tables

General Land Use Categories

Land Use Comparisons, Census
Tracts: R-2, R-107; R-18, R-22

Land UsekComparisons, Census
Tracts: R-25, R-29, R-30, R-34

Land Use Comparisons, Census
Tracts: F-6, F-11, F-17, F-44

Land Use Comparisons, Census

Land Use Comparisons, Census

Tracts: FC-1, FC-2

wvii

Page

1o
11
12
13'

14



INTRODUCTION

This study represents an element of fesearch within the
broad framework of the USGS-sponsored 1970 Census Cities
Project‘as»aYQeographic application of the NASA Earth Resources
Program. |

Its purpose is to describe .the results of a land-use analysis
studf which examined and evaluated land useaée patterns in
selected portions of the WéShington metropolitan: area using
aerial photography and compared them with data available in
the Metropolitan Washington Council of Governments' land uée
parcel file.

The work provides expanded photo-derived data on land
use in thiS'metropolitan‘area. It complements the;urbén
studies work conducted in-house by the Geographic Applications
Program, U.S. Geological Survey and the USGS-sponsored research
by the'Iﬁstitute of Urban and Regibnal Research, University
of Iowa, which‘together are developing sizeable blocks of
photo-derived data on this'region.

The Washington metropolitan area is experiencing almost
unparalleled growth. The needs for providing reliable,
detailed, uniform, and complete data to regional and local
planners on a timely basis and in such forms for ready analyéis
to éuppqrt rational community growth decisions are_mdte.n .
'preééiné than ever. Decisions relative to‘the optimum utilization
of land, for example, are made daily at local jurisdictional

levels. The long-term beneficial or adverse effects of many



of these deéisions are often not immediately apparent. In some
cases, even the Short range results have had serious conse-
quences. Current data must necessarily provide the basis

for sound planning juagements. The increased use of computer
technology for local and regional applications for record
keeping, tax and other service billing routines, as well as

for planning studies, all place great premiums upon reliable
and current data. _

The use of data derived from aerial photogréphy by local
jurisdictions and regional planning.organizations,nexcept for
map-updating and general sﬁrﬁey purposes, is of-relativély
recent origin. Some of the problems attending its less than
wide use at present have been due to the difficulties of data
extraction, lack of understanding of photo data potential; |
the form of these data as compared with other data sources,
and, to some extent, the costs involved for periodic survey;
Particular benefits in this connection are anticipated from
NASA's ERTS (Earth RésQﬁrces Technology Sateilite) and.foilow-
on satellite-derived imagery of Metropolitan-Washington.
‘"Periodic coverage is expécted to provid¢ ﬁuch needed data’oh
changes in growth,'drainage, vegetation, opeh spaces, and
other related aspects of regional cbncern. As a conéequence,
. work néedéhto be aone tO‘smbbth the iﬁfe;faée:betﬁeéﬁ ﬁsei@f?l{

conventional data systems and those data derived from remote



sensing systems if the fullest benefits are to be achieved
from their coordinated use. This report attempts to contribute

toward establishing this interface.



1. THE DATA

Land use analysis of 53 selected census tracts within
the Metropolitan Washington Council of Governments Region
using large (1:13,000) and small (1:50,000) scalé imagery
has been undertaken by the Geographic ApplicationsrProgram
(GAP), USGS and by University of Iowa teams. The criteria
for selection of theée tracts were'developed by the GAP,

USGS staff and considered population density, land use, employ-
ment areas, size, location,_and other factofs. The tracts
selected represent a variety of “1ivelihood“ﬁareas (resi-
dential, suburbahizing;'and non-urban areas) in thé Washington
roetropolitan area. | |

An early suggestion was made to this Project by
GAP, USGS, to consider undertaking a land use anqusis'ofn
census trécts on the Northern Virginia side of the metropdlitaﬁ
area. The data,aé developed,would round oﬁtvthe scope of
overall analyéis in the area and help fiﬁish work started
previously by the GAP team. This suggéstion has,provéd to be
scund because of the‘varietyjand.usefulhess.bf datavobtained;

the insights and familiarization gained by the COG team with

land patterns of the Virginia.sﬁburbé; and because the

- inventorying of land use in the tracts analyzed has‘pfovided_

the detailed basis for a follow-up lénd use change,dg#eg;ibn "'
study.

Eighteen census tracts in Fairfax and Arlington Counties '



and the cities of Alexandria and Falls Church were selected

for analysis (see Figures laand 2). Factors entering into

the selection of the tracts were as follows: (1) Previous

GAP sampling of 53 "livelihood" areas (residential, suburbanizing,

and non—urbén areas) in the Washington metropolitan area, (2)

location and the nature of the tracts, (3) need fof comparability

of 1960 and 1970 censué tract outlines as basis for COG parcel

file data extraction and for subsequent land use change

detection studies, (4) availability of aerial photography

(1968 aoverage) covering these tracts, and, to some extent,

(5) likelihood of change or stability in the tracts selected.
The land use data for each.census_tract was obtained

in print-out form from the Council of Governmehts' barcel

file. These data were derived‘from local real eétate assessment

records of the‘l968.period and improved by<éubsequeht‘COG

re-analysis. Designation of land useage is by a 2-digit éode'

utilizing the COG General Land Use Catégories.l " In this code,

the first digit deécribes the principal funétional use category

and the second digit, a second order of subordination. For

example, "O" is Residential, "01"‘is'sing1e-fami1y,'"02“'15

Multi-family, "03" is Rooming H@uses and so forth. Industrial

is ", Educational is "2", and-other first Ofdef functionél}:

éategories_are shown in Table 1.

1.
See Appendlx- Metropolitan Washington Council of Governments
General Land Use Categories.



- =2

.'.‘ \‘h -,

D

> A =
Vi . " quiePamin
ol ST T/ 1\ TR\ AT \‘a‘
v @a}:ﬁ:?-: cZ ‘\&\}q @l
- QA “‘ o R
R SN s
\‘—-ﬁ'l: " -

T
i

e 2 ¢ {
3 5] ERANCONI/
2 \uﬁ oo

S P TR
. 5

IrACTS SELECEED
ANALY ‘




Ny = n
N oy . & -
K . -
X 5 @, ?
- s .
<9,
o,
V., & |-
P ’ OY? >
&
f +* o
’*\———\/" .
: . GEORGETOWN * GREAT
DRANESVILLE  — (193 ~ -~ | ALLS

% .
7 %

Ru),

 CENSUS TRACTS SELECTED
,FOR ANALYSIS
(1960,7970 Ovutline
rigs2"

R Sl RN -
A» ' ’
f z ﬁrcsmnswuz

’

v 7 >

+

FATRFAX/




Table 1

General Land Use Categories

O - Residential

1 - Industrial/Storage
2 - Educational '
3 - Transportation/Communication/Utilities

4 - Consumer Services

5 - Offices

6 - Institutional

7 - Public Assembly

8 - Parks and Recreational

9 - Undeveloped and Resource Use

Aerial phoﬁograbhy used was generaily.of the same
vintage as the parcel file data; 1968. However,'soﬁe coverage
was dated early l969_of late 1967. Scales varied within thé
range of 1:13,000 ¢o 1:50,000. Stereoscopié as well"as Single,
frame examination of the iﬁagery was éerformed. Land use
interpretations, where uncértain, were in some instanées fieia
checked 6r checked-against maps or othér sourées. Area |
measurements of the land use patterns as well as éhtire
tracts were made on the photdgréphy ;ﬁd”cbﬁfifmed.and.;éébﬁ; s
ciled by measurements on USGS 7.5—minﬁte quadrangle maps (1:24,000).
The land use pattefns in the‘inggery analysis and
the parcel file dataAwere described to the second digi£ useage
category. For compafisons'and repofting} the ﬁseage datav |

- 8 -



and their areas (expreséed in acres) obtained from the parcel

file and imagery analysis were summed within each census

tract to the more general, first digit, land use category.

These data are discussed in detail in the following section.
: For'ready orient&tion»and geographic reference, the

tracts analyzed in this study are shown in Figures 1. and 2.

2. THE ANALYSIS

Tables 2 through 6 contain the summation of data
by census tract developed during this analysis. The table
format, developed by the University of Iowa team in a previous
study, has been used essentially &ithout modification for
con&enient data comparisons. The cqlumns for each indicatéd
census-tract contain the areas (in acres) of 1ahd‘usé‘byb
categories (as expressed by the digits along the tdp row).
Areas-of land useage from the COG parcel file are given in‘
the first line‘of data; corresponding areas of land useage
as identified in the remote sensing analysis in the second.
The numerical comparisons are given in lines 3 and 4. The
percentage differences are expressed in terms of the remote
sensing area data as the base for comparison.

In the following sections, data comparisons will be
discussed first bf census tract and Secbﬁdly b§ majbt land
use category.

FigUres:3-7 depict and illustrate land usé‘delineations

on census tracts R-29, R-30, F-6, A-3, A-15, FC-1, and FC-2.



- 0T -

soTI0boje) 89S pueT SIUSWUAIAOH JO

$ butsuag sjoudy °¢ BTTJd [3d1ed @wa pueT 900 1 . ‘TTOoUNOD coumcﬁswmz ue3TTo0dox3on,

”.Mﬁ 9°LS 0° 00T 0°0 0°0 |00 LTLT 00 | 20 0’0 | o'z |
»iL- | eUL- L*0€E- 0°0 00 |o0°0. T T+ 0'0 | 9°0- 0c0 | 9otee-| o o
g1z | stet Lot 61 0'0 |00 29 0'0 | 96 00 | “vrest
”.N%H £°5 0°0 6T | 00 oo €L 00 | 0°6 0r0 | el
7 6¢ §'g0T | 1°¢ 8°C6 - v°S€E T°€ v:98 | 1°C¥ 0°0 6°8¢
peorT-| 8°L+ 1°0- g1+ | 90+ |T'v- | 8 0+ To6z-| 9°1- | 0°0 v°26- o
LN 8y AN 0'0 |91t 9°9Z L'ge | 8°¢€ : 0°0 eote| " |
m.MWN €°ST Ly L'z 9°0 |s¢- VLT 9'v | z°¢ 00 S°8TZ
m.wT LLE R <6 | 00 Joo0oT [ ot E Tz | 0°00] 9°02
3 9p- | 6°2- 9°€+ z°0- | 0°0 R S VAT S0+ | o+ | Lro-| vrEp- |
przse | LUL ' T°¢ 0°0 1 veL 0°0 | €-61 Lo | stttz o
w.mﬁm 8y 1°9 6°T 0°0 0°0 Ly S0 | Loet 0°0 | T'89T
oz Z st z°9 ¢ze | 0°0 0°€LT | ¢ LT = 6 = SG | -3FTaR
5°09T-| Z°S+ T T+ 8T+ | 0°0 L+ | Loz 70+ | €€+ 1°0+| s-8i1-| ‘3370
)+008 | L-o0z 8°LT 1°8 0°0 T°¥ 6°ST 0°0 | o°ve 0°0 |. v°669 | °s°¥ o
[*6€9 | 6°SZ 68T 66 0°0 21T | el 20 | €L 1°0 | 6°02S “ 500

mwr,_,HOQ PadoToA®pP| TeuoTl [ATqUISSY TeuoT]3 | sodTIJO|So0TAIDG mmﬂu.._”._“...ﬂUD .HMCOHU . Tetasy . TeT13 NU.HSOW 30ea]

3IOPIL -un|-eaaday oTTqng| -n3T3sur I2UMSsuo) 3/ *uwop| —-eonpg | ~snpur |{-USPTSaY e3eq|snsua)

Teaol /*suexg _ - A

, 6 8 L 9 S 4 3 z 1 0

(s@a0® Ul PSSSOIdXd BIRP vIIY)
xS©TI0bO3®) O8N pueT

SNOSTYYJIWOD HSN ANVT

¢ ATdYL



- IT1 -

saTIoba3r) 9sn pue] SJUBUMUIDA0H JO

butsuag aj0wdy °¢ 91TJd I901ed °9S) pueT 500 °T TTouno) uojbutyseym uel TTOdOIION.

L°0T S°86 0°00T 0°00T G 681 2°61 8°T9 6°66 0°0 9°TL 0°68¢C

z°v62T-| L°€0S- 6°8¢- T°1€-| 0°66STH ¥°8- 1°2+ L 06TT-|{ 0°0 L°9L- L°pT+
E°EPLY] 6°TTS 6°8¢ 1°T¢ 0°T18 6°¢td v.w 6°06TT | 0°0 T°LOT Hmm " reH
1°66%¥2y C°8 0°0 0°0 ¢°0s¢ee S°S¢g mww N.o 0°0 v°o€ w.ma.

L°T¢E 0°00T 0°00T 0°0 0°0 0°o0 0°0 0°00T |S°C 0°0 H.v.vﬂ

¢ vo- S°6- 9°01- o.o 0°0 0°0 0°0 €°¢¢- | T°0+ 0°0 0°cec-

0°€0¢ S°6 9°01 0°0 0°0 0°0 0°0 £°¢¢ 0°8 0°0 9°¢SsT " oed
8°8ET 0°0 0°0 0°0 0°0 0°0 0°0 0°0 2°8 0°0 - 9°0€T
LT £°01 8°¢ T°€2 0°0 - 0°vs 8°89 2°6¢ (AR 6°0T

6°6G- 8¢~ L°0+ 9°0- 0°0 6°0+ P 1€~ 0°€T~- v.on 8 q+ L°91-

v 8¥v¢ 0°LE 9°%¢ 9°¢ 0°0 0°0 1°8S 6°81 0T 6°tY T°est ) mﬂlm
G°88¢ (AN % 6°6¢C 0°¢ 0°0 m.o. L°9¢ 6°§S 8°6 L6 P 9€T
8°G¢ ©B8°TIT 0°of | 0°00T | €°0L 8°9% L°C9 1°0¢ 0°0 9°6¢ *3FTAY
L°88- 9°0T+ 1~ T°0- 9°6€- 9°¢- S°6- 79~ A X 0°0 L°9E- *¥3TdA
9°L¥T S°6 0°¢ P 1 9°6¢ h.m. £°TI¢C ¢°0T 6°G1 0°0 0°€EVT ‘S d sed
6°8GT 1°0¢ 8°1 €1 0°0 N 8°TT 8¢ £°21 0°0 £°90T ¢ 200

saxoy [padoTaasp | TeuoT3y mHnEmmmm Teuo | $80TIJO|S90TAISS|SeT3T11aN Hmcoﬂu TRTI} TeT3 wowsom Joexy
- 30eIy ~-un (-eax09y | OTIqnRd|-n3ITISUT | I2UNsuo) 3/°UMIOD | -eONpF| ~SNPUT |~USPTSIY| e3e@|Snsua)
Te30g /csuexg,

6 8 L 9 S b £ ¢ T o |
(sex1oe UT possaIdxXs elep ea1Y)

xS@TI0bB3R) 3sSn pueT

SNOSIdvdWOs 4Sn ANY'T

€ JTdVL



INHI.

so1x0b93R) OSSN PUET SIUSBWUISA0H JO

puTsuag aj0way °Z v 9TTd T9dIeg 3N PURT D0D T . TTouno) uo3jbutysem uelTTodoxlspy
S 171 6" b 2°ZvT | 0°00V LT| S €9T | 0°88C €18 vV 0°8T€ [ 66
"LELT- | 0°8ZBE- | €°Z9E-| 9°ZT+ | B 6BYTH LBT+ | 9°ZSH 2T 619-| G €~ | 0°EGE+| B BTIT+ ) by
'v86°0¢ 8°T€T/LZ| ¥°LOB [ 6°ST €91 |s°LT | €8T LoeoL |zeeL  [TotT | TezBeT
.o¢%.m~ 8°€OV’'€Z| T°SS¥ | §°8E 1°v0SZ | 27 9Y 6° 0L s'88 |L°sL |T-eSv | 6 001z
T v 0°0 | 6°¢t G708y [0 0TL | 79 o0 [vTT oo [ L°F
.mH$ L°99- 0°0 g+ | 8w+ | Tou+ | 6+ 00 |8°y- |00 | LoveE+
"Lg6 | 0°T8 0°0 L*9 0°1 0°1 T°19 00 |T'zy |00 | etwee ) e
.moﬁ €91 0°0 6°8 8°S 1°8 0's9 | o0 [eze |00 | 689
AR 0°8L S“96T | 0°00T |0°0S L9 Tee (597 [0°0 | &Lt
‘Log- | 8¢- €°TT+ | €91+ | 0°T9T- |s°0- 9°1- T's+ |L79+ o0 | T-6LT-
.¢¢WH 0°95p S vT €°8 0°T9T |[O0°T 8°€2 9°SsT |vov [0°0 V€201 ) R
'9E¥T |z sy | 8°se 9°¥2 0°0 S0 ¢ ee Loz |T°Ly. |o0"0 6°2¥8
T S 6V 0-95v | €-0¢ 070 - 8651 9°eT |S'se |00 ¢ 8€ | 33ias
‘sL6- | TovL- | £'€9v+| wrsz- | 00 y°0+ S Tv+ z'e+ [9°zz- |00 | viL9- | “3310
.mawm ¢'L6YT | 6°TOT | 2°SZT | 0°0 0°0 092 9'€z [8°€9 |0°0 | voteer | vseu o
‘259z | T'Lse 2°s9S | 8°66 0'0° [ ¥°0 §°L9 8'9z |z'tv |0°0 0'v60T | - 900
mowoﬂ_@wmdﬂw>wc Teuor3|ATquessy | TeuoT3 ESOTIJO [SoO0TaIaS |SOT3TTI3N| [RUOTY Tetas TeT3 wowsom joe1]
3orIL -upn |-eax08y| OTTIgnd [~-n3T3sur | - Iaumsuo) 3/ uwmoD| —eonpy | -SNpur |-USPTSDY e3e(q |snsua)
Teaol _ _ /' sueag . _ . .

! 6 8 L 9 S Y £ z I 0

(s©10® UT pPasSSaIAXS elep valy)
xS8TI0bd3®) 9sn pueT

SNOSIYVdWOO dSN JNY'T

T ATAYL



.Im”.—..|

S9T10693R) 95N PUPT SIUSWUIDAOCY T

butsuag a30way ‘Z 9TTJd I9dxeg asn pueT 9500 °T TTouno) uojburyseMm uelT7odoa3ap,
8°v¢ 0°GET 0°00T 0°00T 0°00T £°€6 9°¥%9 0°00T 0°00T 0°0 6°8C
8°GL- proc+ 6°T~- £€°L- £°GT~ v 1- l°¢C- 8°Z~ 6" V- 0°0 AR VA
6°G0¢ 6°z¢ 6°T €L €°GT S°T F €. 8°¢ 6°Vv 0°0 | €°9%¢ ) "t
T°0€2 6°€S 0°0 0°0 0°‘0 1°0 (A 0°0 0°0 0°0 6°PLT
6°V 6°12 £°69 0°0 0°001 0°001 £°2¢ mtmm 0°00T | L°LS 602
T1°06- S*0cT+ ¢°6~- 0°0 T1°v0T- 8°¢- peeI- ZoLe- 8¢~ L €6~ .N.vw+
¢°v10T| O0°TSS S°L 0°0 T°v01 8°¢ 8¢ T°6¢ 8°¢ N.NWH .v.mHH, " -
T°%96 S TILY £°cC 0°0 0°0 0°0 0°92 6°T 0°0 $°89 ,w.mMH.
9°¢¢ 9°9 6°T9 0°00T .o.o 0°0s 8°8V 0°00T 0°00T 0°0 | °LT
P°G9T~| " 6°TT+ T1°6- £°0- 0°0 S 0- 8°0€- €706~ P ev- 0°0 ._,b.mmr
T°00L Z2°6LT L°¥T €°0 0°0 0°T T1°€9 £°09 v ev 0°0 1°¢cve " £
L°FES T1°T6T 95g 0°0 0°0 s°0 £€°C¢ 0°0 0°0 0°0 prese
L°sT £€°¢¢ 0°0 o;oeﬁ 9°GY 0°00T S 2L 0°00T 0°00T 128 X4 L°0€ "FFTAR
6°98T-| T°92T- 0°0 9°L- 9°2- pe- T°L- T°LS- | 6°22- | T°2- | €°LST- | *331q |
C°E6TT| £€°99S 0°0 9°L LS v € 8°6 T°LS 6°¢C¢C 9°8 8°CIS sty T
£°900T| -6tV 0°0 0°0 1°¢ 0°0 L c 0°0 0°0 S°9 6° VSt ¢ GOU
S210Y |podoTonop | TEBUOTY|AIqUessy HmnOHu S90TJIFO |SOOTAISS [SOTIFTLIIN| [BUOTH Tetay TeT3 wowsom joeIy
30 Iy -upn|-eax109y| oOTITqnd|-n3TISUI I2UMSUO) R/°uMO) |-vONPY |-SNPUTI |-USPTISaY| ®©3IRd |[sSnsua)d
12301 / °sueap,

6 8 L 9 S 17 € Z T 0

(s®x0® UT posSSoIdxsd viep BIIVY)
xS®Ta0b93B) °9sn pue]

SNOSIHVIW0D d4SN ANVT

S FTAvL



putsusg o30wsy °*¢

- ¢H|

o114 1991ed 950 pueT 900 °1

’

R

sataobaled mwb puer S3UBWUIDAOD JO
TTouno) uojzburysem cmuﬂﬂomouuwzg

.wc$ﬂmmmc5l
,uog L's /t
' OC% Tsse Cgl.
aoe yr9 /1

-

!

| _ _ . ‘ ,
.0% G'€61 | 8'02 L 91 0°0 S 181 T°s1. 8°¢l | v €C - Z°6¢
"€6- €6+ 0°T+ 8°0- 0°0 8°8+ 9°p= 9°0+ | T°T+ | T°1+ | &°8TT-

y : ’ ) ' s " ¢-04
"Z9v 8°¥p 8°¥ 8° ¥ 0°0 LY G 0F LY LY 0°0 |  0°90F
.mwm 1°%1 8°S 0°% 0°0 S €T 6°ST €'s | 8°s T'T | s°L8e
TEe 5- 58 = 8°SS = 0°0 9-G¢€ 8 2L - = G Lz |- 331as
18- 7 8+ 0°z+ z L= 0°€+ 0°0 65T~ 6°2T-| 6°€+ 0°z+ | T°TL- | "331a |
| | , , o | 1-0a
vse 9°6 0°0 6°2T 0°0 S 0T 9° b L*L1| 0°0 0°0 pr6sz | -s°¥

! : : - [4
nuM%N 8°LT 0°2 L*s 0'¢ S 0T L°82 8°% 6°¢€ 0°2 €°881 900 |

L | _ 1
So10V| podOToASp| [BUOT3 |ATqUWOSSY | [euOT3 [S90TFJO0[SO0TAISS|S9TITITIN[ TRUOTY | TeTI3 €13 |90an0S| j0eal
3oea] -upn| -eaxo09y o1tqnd |-n3T3Isul _ Isunsuo) 3/ °umIo)| ~eonpy |-Snpur |~uspIsSay e3e(d|snsuap
Te30L : /°suexy )

& 8 L 9 g s £ 4 I 0_

xS9Ta0bajze) asn puel

SNOSTHVAWOD 4SSN dNVT

9 AIAvL

soI0e Ul passaidxa ejep BIIY)



-

as determined in this analysis. Varying scales of photography
and requirements for modaicking and reproduction precluded

similar illustrations for all tracts analyzed.

ANALYSIS BY CENSUS TRACTS

Arlington County

Tract R-2. This is a fairly settled community. Data from

the COG parcel file and remote sensing sources are in close
agreement. No major land ulassification problems were noted.
The total tract area as measured on the photos and map is

about 20 percent in excess of that reported in the COG parcel

file. This represents a reasonable figure to attribute

to areas occupied-by-streets and roads (not otherwise categorized
in the Trahsportation category column -‘3).._The percentage

is roughly equal to the correspondlng dlfference within the
ReSLdentlal - 0 category. The comparatlve ‘data for Consumen
Services - 4 end Offices ; 5-are at some variance. This would

be expected_from the nature of such similar functional boilding
types;

Tract R-10. . Both sets of data are in fairly close agreement,

" closer than expected. Streets and roads would be expected to

'contribute somewhat more acreage to the tract than is apparent.

In the residential category the difference seems to be mormal
In all categorles, reported land use is essentlally as observed

in the photography. About 7 acres more of Offlces - 5 useage

" are reported in the parcel file records than in the photo-

E]

derived data.'



Tract R-18. The Transportation - 3 category has considerably

more acreade visible in the photography than is listed in
the parcel file data. - Here, épecifically, the rights-of-way

occupied by Fort Myer Drive and Washington Boulevard con-

“tribute considerable'ambunts of visible land useage to this

category. Additional amounts of trahéportation‘land useage -
reported ih the remote sensing column are from commercial
parking 1ot§ adjacent to shopping centers. The parcel file
area data sﬁggests that perhaps these lots are included with
the Consumer'Services - 4 (commercial activities, etc;). |

Tract R-22. Except'for a large park area of approXimately

3 acres along Four Mile Run (which the parcel file data

does not record) and a differeﬁce of.il-acres in open space
(essentially along the‘séme.flood-plain), both:setsJof data
are in fairly close agreemént. Educational - 2; Consﬁmer-’
Services - 4; and Public Assembly —f7,vare_within_l percent

of each other.

Tract R-25. Of the nine categories pf land useége described
within this tract, thé pxincipal differenées between the.

data sets are in,the‘Public Assembly - 7,_Tfansportaion - 3,
Consumer Serviées - 4 and Undeveloped Land - 9. In the first/‘

case, 40 acres, which are part of Defense Department instal-

, lations_south of Fort Myér and west of the,Pentagon,3areAnot;}'

carried in the parcel file data. These are  carried in the
remote sensing data as Military Installations (category‘68). In
the Transportation category - 3, most of thé’difference'in-'

the tWo data sets is due to the land Qsed_as highway_rights-

of-way along Waéhington Boulevard and the large interchange
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at Columbia Pike and the Washington Boulevard, as well as

to additional parking areas in the tract. About 10 acres

of additional commercial land useage under Consumer Sefvices -
4 are reported in the photo-derived data than are showm '

in the parcel file records. About ten acres more of open
space are recorded in the photo-derived data than listed

in the parcel file set.

Tract R-29. See Figure 3. Both data sets, in nearly all

land use categories, are in fair agreement with each'dfher.
Two categories, Transportation -3 and Consumers Services —’4;
both-cOntain more acreage in the remdte sensing data than
in.the parcel.file.‘ The differences are 13,andﬁ35'acres re-
spectively.' This is a relatively small census tract in the
Shirlington area éo that these differences repreSeht“

about 4vandL10 percent regpectively of the total méasured
trac£ area. o

Tract R-30.. See Figure 3. Recreational - 8, UndeVelQped -9,

and Transportation - 3 categories represeﬁt the three

principal items of difference betwéen the two data sources.

The differeﬁces are respéctively: about 11, 10 aﬁd 22 acres .

for which there are no'corresponding-data in the parcel file.f‘

The-transportatioh iand use.data.from the rembte sensing

‘ source.ig a1most‘eptirély'attributable_tb Intersﬁate,Route 95
passiﬁg along'thg edge of this tract. Playground_énd open

space account for the differences in the other two categories.
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Tract 34. This is the largest census tract in Arlington
County - about 2700 acres and the second largest,among

those selected for analysis in this study. The tract embraces
National Airport, the Pentagon, Arlington National Cemetery,
Fort Myer, the surrounding road énd_highWay'systems, part

of the large railroad yard system along the west side of

the Potomac River, and the surrounding commercial,~industrial,
and open spaces in that area. Except for the three categories,
Residential - 0, Consumer Services - 4, and Offices - 5,

for which‘thevresults from the two‘datansources are in |
fairly close agreement, none of the data for the balance of
the categories compare well. The tdtal traét area figures from
Vboth sources are, however, reasonably close, aﬁout 11 percent
of each'other. The INstitutional Category - 6 represents

the greatest diffe;encé between the'twb data sets 44about

1500 acres. Both £he parcel fiie and the remote sensing

data report the Federal military installations in this tract
as being in the~Military-Category - 68. Hoﬁeﬁer, in addition,
the area embraced by National Airport seems also to have |
been included in the militéry category within the paréei

- fileas there is no indication that it has been included
within the Transportatioh - 3 category. The photq.analysis'
does not»delinéate the military inétdllations and ca#egofize
tﬁem'enfffély as:such;_ Within'aréas.dffFOft Myer and Arling-

ton National Cemetery, for exémple,-additional.visiblé.

- 19 -



gories for which no acreage is recorded 1n the parcel flle.:

functional uses are identified and reported, such as gnused

areas and national monuments (Amphitﬁeater, the.Iwo Jima Monument,

open space, etc.).- These designations diminish the total

area of military land_useage in theeremote sensing data, -

and, of course increases the relative variation between the

Ll

two data sources. Similariy, the large Pentagon parking

areas and its heating and sewage plants have been classified

in the remote sensing data within the appropriate Transportation
anddUtilities - 3.categoryf' Within this tract the Institu-
tional ~ 6 category has apparently been used in parcel file
source'data'to-lump all Federally owned 1ands regardless

of specific fonctional_use. The Transportation,cateéory.fv3
also contains significant differences of land_use:acreage

(about 1200) between the two data sources. .Theiparcel filer
reports less than one acre of.suchfuseage...The photo-deriVed
data within this category contaia the acreage of National »
Airport (about 727), highway.and rOad rights-of-way (about 300)
and the balance of about 160 acres devoted to large parklng
areas around the Pentagon and National Alrport. Other pr1nc1pal
differences in thevdata sets include: 31 and 39 acres respec—

tively in the Public Assembly - 7 and Recreational - 8 cate- .

In the Undeveloped category -9, about 510 acres are observed
as open spaces in the remote sensing data whlle about 9 are
recorded in parcel file records. A large wildlife sanctuary
considting of about 150 acres is observed in the photo data

and is so reported.
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Fairfax County

Tract F-6. See'Figﬁre 4; Theltotal tract areas from the

two data sources differ by aboqt 950 acres. Abodt 320 acres
of these are water aréas Within'the_tréct (portions of Dogue
and Little Hunﬁing Creeks). It.is not possibleAat this

point to explain the balance of the difference in the total
areas.‘ In the Residential categofy - 0, there are about

677 acres more in the photo-derived data than in that from
the parcel'file; Thié is in excess of what has been the
observed differencé:between the sets. :Aboutv40 acres used
for a mobilé. home park are observed in the photography and

are hot included in the parCel}file.data; On’ﬁhe'other hand,
whilé notjaffedting‘the difference between thebtwo,residential
area figures, there are about 17 acres of‘mulfiéfamily_u
housing_reported in»the parcel filé data while ﬁhe.phéto-
derived analysis reports nome. About 40 ﬁore;acrés of
Consumer Services - 4, are reported in the parcel file than
in the remote sensing daﬁa. With fespect te.thé Educational
category - 7, there is a difference of about 22 acres. This
is high on the remote sensing side. tThé difference is -
prbbably attributéble to outline delinéatibn differences

because all the school areas_within-this tract have been

accounted for in both data sets.'.Comparisons-betWeeh,the;f..uif 

‘Rec;eational - 8,'Public Assembly -7, and_Undeveloped -9
categorges are interesting;' Much of the difference between

the two data sources:is due to the classification of Mount
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Vernon. The parcel file classified the tract as Recreational -
8, while the photo-derived data categorized it as an Historic
Site (74) under Public Assembly - 7. The outlined area

of Mount Vernon is delineated on the sketch by the dotted
line; it consists of about 500 acres (488 acres in parcel
file records). The outline of the site delineated‘by remote
sensing analysis deséribes what appears to be the public
visitation areas of the tract (125 acresj as well aé those
areas categorized as 6pen and undeveloped land and road and
highway rights-of-way. The principal differeﬁceé‘between

the data sets in this réppect are due to those useage areas
déscribed by visible outlines ahd those described by owner-
ship outlines. |

" Tract F-11. The data from the wwo data sources are ih“

fairiy close agreement. Residential acreage is higher.in

the photo-derivea data by a figure (17%) weil within the ﬁsual
rénge. The major difference noted is in the Institutional
category - 6, in which a large cemetery comprising sbme 160
acres. is reported from the imége:y,‘but is not‘repoftedlin

the parcel file. MOre acreage is occupied by churches

and parks aé repofted inAthe parcel fiie’data than in that
from the photogxaphyf about 16 and 1l acres respectivelf,v
There is most likely more church—owhea prdpéfty iisted'in

the parcel file than is visible and reportéble from the

imagery.
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Tract F-17. The totél areas as well as the useage delineations
from the two data sources do not appear to differ too much |
for this tracﬁ, except in two instances. ‘Thé Residential
category ; 0 seems to contain a considerable diffefence.

There is less residential area in both the single and multi-
family residential categories in the photo-deriﬁed data

than reported in the parcel file data recofds. This is
unusual. There'are fouf sizeable enclaves of mulﬁi-family
residentiai.occupanpy in this tract.  The bulk of the

tract except for a'cqmmercial fringe is almost (80'percent)
entirely single-family residential in chéracter.— much of -

it built afound Lake_Barcroft. Yet pa:cel;file recofds
indicate an excess of multi—familyvoccupancy than is visibie'
in the imagery - about 50-50 distribution of single - and

multi-family useage patterns. Educational - 2 and other

categories'are reasonébly ciose. The Undevelqped,category -
9 represents another large point of difference (about 67
acres) between the déta sets. However, about 33 §cxes of

this is the water area of Lake Barcroft. -
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Tract F-44; ‘This census tract is the largest of those

.sampled in this analysis - with an area of approximatelyx

30,000 acres. The tract is bounded by Dulles International
Airport, the Loudoun - Fairfax County line, Virginia State

Route 7 (Leesburg Pike),'U.S. Highway 50, and Difficult

Run. It contains much open area, coﬁsiderable farm land,
recreational facilities, and has a growing residentiai character.
Reston falls within the tract. As with the dther large tract, |
R-34 in Aflington County, many land useage activities weré
observed, as were considerable diffefenées in land use designa-
tions between the tWo.data sources. Its analysis‘pfesented the
most problems. The photogtaphy'wASwflownfat different altitudes
‘with different focal.lengths and'orientétions. Mosaiecking the
'phofos was difficulﬁ, About 12 photogfaphic prints covered the
tract. Some of whiqh»wére provided by ﬁSGS, the balance were

- purchased. The total area measurementé 6f the tracthere;
prefofmed on the photography.with-appfopriate scale conversions.
For control, (as with all other census tracts) comparable
measurements were made on 6 USGS 1:24,000 scale'7~57mdnﬁtefqhad-’
rangie maps. The total tract area as measured on the photo
prints was 30,984 acres.  The area as measured on the USGS

maps was 30,350 acres. This”differencé of about 600 parts in
30,000 or‘l part in 50 was considered to bezaccéptgble: the’.
photofdérived,data, therefore, were used without adjustments.
The't;act area from the‘parcel file reébrds is ;pproximéﬁelyv
29,250 acres;' This degree of agreement is unﬁsual, pérhaps |

too close (6 percent). The usual differences in the two data
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sets attributable to roads and highways {(and other increments
of land frequently not included in pércel data), has generally

been higher. With the exception of the Educational Category

- 2, in which there is good agreaement between the two data

sets (3.5 acres in about 80 acres all total), the other
categories of land useége,‘as reported in the parcel file and
remote sensing sources, differ substantially. Remote sensing

data reports less (by about 120 acres) of Residential - 0

land useage than does the parcel file. However, single-~

family dwelling.acreage was high by 25 acres in'the remote
sensing data, but multi-family acréage was aboﬁt-l45 acres
lower than;the.parcel_file records. The latter.difference
seems most{unuSuél in such a rﬁral/suburban area;'-It_suggests
doubling up by multi-family dccupancy in otherwise éingle-
family~type dwellings. The number ofvmulti-family strucﬁures
within_thié census tract is lé:gely concéﬁtratéd in tﬁe

Reston area, and mést of these have been accounted for in the
analysis.viThe largest differences.in the'twé_data'sets‘are'
shown in the Undeveloped - 9 and the Institutional - 6
categories. In the forme:, the.photo-derived data was high

by about 3800 acres; fthough the agricultural écreage:ih

both data sets Was vefy.close)._ In the 1étter} the parcel
file data was high by about 2500 acres. Inquiry into the
parcel file records reveals a parqgludfdapout52560ﬁacrqsk;n_
Fairfax Cohhéy east bf.ahdladjacent'ﬁo fﬁé?buiiés?iﬁﬁérngﬁiénéi?‘
Airport which'has_béen categorized as Institutional -~

"Government Services", (Category 60) and is land*probab;y
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dedicated to futdfe service use for the Airport. At p;eseht
it is visibly being used as farm land, residential, or is
open land - and is éo described and categorized in the
photo-derived data. Another large difference between the
data sources (about 620 acres) is noted in the Transportation
category - 3; The tract is disected by several large rights-
of-way: The Dulles Access Highway, the abandoned 01d
Dominion Railroad line, and several power and pipeline rqﬁtes.
Only 89 acres of this useage category are reported in the
parcel file. 1In both the Industriai~- 1 and the Recreational
- 8 categories there are differences of about 350 and 360
aqreS’respectively, with the parcel file being high in the_
first case, and the photo-derived data'being high in the
second5 It would appear that more land Was.dedieated for
industrial use than was actually in such use at the time of
photégraphy. Withvrespect to Recreational - 8 uséage, fhé'
bulk of the difference is attributablé to two large areas

not being included in the parcel file data. One of which is
the County—owned park, Lake Fairfax, and the other, ﬁhe
privately owned International Town and Country Club; Consumer
Services - 4, Offices-- 5 and Public Assembly - 7 (churbhes,
etc.) account for the balance of the differences between the.

data sources; about 53, 29 and 23 acres respectively.
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Alexandria

Tract A-l. The total area from parcel file records for

this tract is about a thousand acres. Of this, about 200
acres are not accounted for in terms of specific land useage
categorizations. The rest of the data from the two sources
may be compared as follows, keeping in mind that the areas .
of categorizedlland useage from the.parcelifile catafwili be-’
somewhat less‘(in unknown amounts) thanvactual.: Within

the Residential category - 0, there are about 75 acres more
of single-and multi-family residential useageiin the remote
sensing data than in the parcel file sources. Inaboth cases,
this would represent an average of 29 per cent difference,
which is not unusual for this category.j About 23 acres of
Educational - 2 category are observedbin the imagery,‘while
none is reported in the parcel flle data' flfty-seven acres
of Transportation - 3 . land useage arecxmerved in the- photography -
mostly Interstate Route 95 right-of-way. None of thlS»lS |
reported ih the parcel file data. The other principal
difference in thevtwo data sources is in the Undeveloped
category - 9; about 126 acres. Other smaller area differences
include churches, a cemetery, shopplng centers and 1ndustr1al
warehouse areas amounting to about 25 acres not all descrlbed
in the parcel file data. | _ : L '
Tract A-3. See Pigure 5. ‘In thlS tract there are about 22
acres of the total land useage (535 acres) not ass1gned to‘+
spec1f1c use categorles in the parcel flle records.v The _

parcel file data lists no schools, while the photo-derived
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data reports ébout 50 acres of educational useage (3 schools);
one of which is Hammond High School). About 50 acres of
Interstate Route 95 right-of-way are reported in the imagery
source data, in the pafcel file; none. The photo and parcel
file records differ substahtially on the large Landmark
Shopping Center - 52 and 32 acres respectively. An additional
10 acres of commercial useage &r2 reported intthe imggery |
data. About 12 acres more of undeveloped land are reported
in’the parcel file records than are reported in: the..phote-
derived data. |

Tract A-4. This tract consists of a lérge variety of activities;

manufacturihg, warehousing, sand and gravel pits, railroad
and highway right$4of—way, undeveloped areas, and clusters

of residential uSeage;‘ As with census»traéts A-1 and A-3,
there are 54 ﬁnassigned (uncategorized) acres in the parcel
file data for this tract (tract total of 764.1.ac;e$); There-:
fore, the following comparisons between useage categories in
the two data sources are a little_less valid. The total
tract area figures for both data sets are clOser‘thén usual -
about 5 percent difference. In addition, the résidential
useage areavis.less in the photo-dérived data  than that f:oﬁ _
the parcel file. There are other substantial diffe:ences
between the two data-soﬁrcés.- No Institutional-- 6 useage

is reported in the pgrcel file data,_ye£ the U.S, Armyﬁs
Camerén-Station'is_gituated within this tfaéﬁ(.’Abbut‘idéﬁf¥'“
acres were SO reported ih the photb-derived data.v It is

possible that this acreage could have been listed under
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another category in the parcel file. The only 6ne sufficiently
large in area to accomodate this acreage would be thé
Undeveloped - 9'¢ategofy.' About 94 more acres of Industrial - 1
lénd useage and about 30 acres more of Traﬁsportation - 3'
useage are reported iﬁ the imagery data thah in tﬁe-parcel

file data. In the létter case; only 1.9 acres of railroad
right-of-way are reported in thé parcel file data. Small
amounts of Educational - 2, and Office - S’useagé are re-.
ported in the photo-derived data; none are feported in the
parcel file data. The largest difference -.ébout 126 acres -
is noted between the tWo data sets in-thé Undeveioped'F 9

cétégory.'

Tract A-15. ‘See_Figure 6. This tfact is in-a>wel1 developed
and mature residential area,-conSiSting.primAriiy.of  |
single—family'reSidéncés.l Thé total tract areaé from both-
data’sets compare rather well. . The Residential'— 0 data

also compares well. There are'several différences however.
The phoﬁo—derived data reports a cémetefy, a échqol, several
churches and‘a small_park (about 30 acres in all) for which .
there-éré no comparable dat& inithe pércel“file. ‘Ther‘
differénce betweén‘the parcél file and theﬁphoto-derived
acreages for the Undeveloped_dategory - 9 is about 30‘acres 

(the larger amount being in the pafcélvfiié“daté;“‘“"'

- 31 -



LAND USE PATTERNS

CENSUS TRACT
A-15

Figure 6

- 32 -



- LAND USE PATTERNMS

CENSUS TRACTS
FC-1 and FC-2

Figure 7

_33 -




FC-1. See Figure 7. Within this tfact, thgﬂRésidential -0 aéfeage
from both data sources seem to éompére_well, though somewhat more
transientnhousing (hotels, motéls, and ﬁourist accomodations) - 09,

is reported in the imagery-deri?ed daté than from the parcel file
sources. No photo-derivéd acreage is'feported in the.Industrial/Storage
- 1, Educational -2, Institutiohél -6, and Undeveloped and Reéoﬁfée

Use - 9 Categories. Small éreaé for these:categories are reported in
the parcel file data. Th;ee categories: Offices - 5, Trénspoftation - 3,
and Public Assembly -7 preéent the greétest-differeﬁces in the two
soufces of data. in'the second of thése, the right-of—way of the
abandoned Old Dominion Railraad contributes to the bulk'of'the‘

differénce.

FC-2. See Figure 7. The residential acreages from both data sources

are in good agreement. No useage’datavfor Industrial'—_l.énd Public

Assembly -~ 7 are reported in the photo-derived data. For the TrahSporta-
tion-categotyl- 3, areas from both data sourcés are in close agreement,
though different types of useage are being.describéd. in the‘photo-
derived data, the abandbned railroad right¥of~way contributes to the
bulk of the acreage, while for the parcel file data, auto parking lots
represent the useage. For the rémaining~categoriés,-differénces in the
two data sets are siight;,except for Offices - 5 and Undevelopéd’and

Resource Use - 9. In these two categories, parcel file areas were

"higher, being almost double the areas from the phbto @easu:émeh£§.J'<
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ANALYSIS BY LAND USE CATEGORIES

- The following section describes the analysis in terms
of the principal categories of land use. Figures 8 to 18
~are graphs on which are plotted the comparable land use
acreage data for all tracts. f¥om remote sensing and parcel
file sources as shown in Tables 2 to 6. Figure 8 piots the
total tract acreages from both sources; Figures 9 to 18 piot
the acreage data for each land use category. In a few
instances, points falling.off scale or because of clustering
were omitted.

Residential - 0. In all_but four of the tracts analyzed,

there was a fairly consistent relationship between thezacreage
data from hoth data sources. The photo-derived data were -
consistently higher {with the'exceptions noted) by'a range

of 11-33 percent, with an averaée of aboutV22 percent.' This
is avreasonable figure to expect and‘noﬁld'account for land
occupied by streets and roads not otherwise categoriaed-under
the Transportation - 3 category. The four exceptions consist
of the data from tracts F-44, R-34,'A-4, and F-17. In these
tracts, the parcel.file data recorded more residential useage -
than was observed in the photography 'In three of these
tracts, F-44, R-34 and A-4, the deferences between the total
tract areas from parcel flle data and- photography were the<ufll
least of all tracts analyzed (5 -1l percent). The first two

of these tracts are the largest sampled. They are'very
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heterogeneoﬁs in character but quite different ffom each other -
the one rural, the other very built up. Classification differences
and area délineatioﬁs probably account for these anomalies -

farm lahds, open areés, and residential useage in the former

case, and inérementSIOf residentialﬂuseage not pickéd up

in the imagery in the latter. With respect to tract F-17, an
excess of multi-family land use in the parcel file data is
suspected for the difference.

Industrial and Storage - 1.

The major differences'in these datafoccurred within the éame
three tracts as noted in the foregoing paragraph; F-44, R-34,
and A-4. In the first ﬁract,‘the remote sensing aata~weree.
low by about 350 acres, in»the second two tracts, ‘it was_high
by 77 and 94 acres respecﬁively._ In the first caSé, industria1
land dedicated for such useage but nbt so utilizéd; at least

at the time of photography, possibly éccounts for much of

this difference. This would include some undeveloped-(asféf
1968) "industrial park" areas in Reston. In the sécond»two.
instances, pareel filte data seemed a little lean in categofizéd
industrial areaé. .The lower part.of tract R-34 contains its
industrial areas. During 1968, much of thiS;afea was in a
change of stétus f:om industrial tovhigh-;ise offiqehgnd»:__ﬂp,,A
residentiai complekes (part.of CryStéi'CiﬁY)f iThéH§ho£c;j f7v

derived data is probably high here.
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Educational - 2.

In nearly all cases and with the exception of one jurisdiction,
the data_from both sources were generally in good.agreement.
One tract in Fairfax County (F-6) indicated a difference of
about 23 acres between the two data sources. The same number
of schools seem to be indicated, so the difference must be

due to parcel delineétion on the photography. Of interest is
the observation that in the four tracts ip Alexandria which
were analyzed, the parcel file showé no land useage classified
as educational. It is possible that some of this acreage

is included in the parcel file's unéategorized acres for

these tracts.

Transportation/Communication/Utilities - 3.

In all cases, the photo-derived data were higher than that
provided by the parcel file. The principal reasbn;is due to
the utilization of this category by the photo analysis for
the delineationlof highway, pipeline and powerline rights-
of-way as well as large parking areas. These areas in
general are not contained in the parcel file records. This .
contriButes to much of the diffefence in the total area
figures between the parcel file records and the photo-derivéd
data. One large éategdrization anomaly in the parcel file
records was‘the'classification of Washington National Airport
under the Military Installations category -'68“(brésﬁﬁabiy;f
éll Federal lands in that tract, R-34, were lumpeé under the

Military category).
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Consumer Services - 4.

Among the 15 tracts with acreage in this category, the
phofo-derived data in 9 tracts, accounted for about 110 acres
more than parcel file records; while in the other 6 the‘
parcel file data accounted for about 102 acfes moré than

that from'remote sensing sources. Algebraically; the two
would seem to cancel out. However, the error is appreciable
and much of it is due to the relative difficulty of photo-
analysis to clearly distipguish-the commercial.type buildings
and facilities. Shopping centers aﬁd certain service-type
areas.with 1érge vehicle parking lots were more readily
identifiable than were smailer shops and stores.

Offices - 5.

The parcel file and the photo-derived data were:felafiﬁely"
close in this categofy. There does not seeh to be a patﬁern
of one déta source or the other being consisteﬁtly low or high.
In most instances, where office bﬁildings were recorded in

the parcel file récords, data from the photography recorded
like useage. However, thére.are, inherent in this.land.ugeQ
category, possibilities for photo ihterpretation=errors,gun1§és
ground checked. FreQuently office'spaées, commercial useage
(and sometimes résidential) useages are combined_in.;be saﬁﬂwﬂ
parcel of land. 1In theée cases df'mulﬁi-use’pafceis, the imégery-_'

derived anaiYsis, by itself, is somewhat constrained from
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definite and too positive reporting. However, knowledge
of the area, as was the case in several of thesé tracts,
contributed to improved confidence levels in the photo
analysis. Hoéwever, for such newer areas as Crystal City,
for example, consisting 6fllargevhigh4rise office building
units, such reporting;constraints can be minimized. |

Institutional - 6.

For this category, the comparisons>between the two data
sources‘fevealed some'of the largest'differences encountered -
during the-analysié; ‘The differences were areal-iﬁ extent,

due to classification (or'n§ ciassificatiqn in some parcel.
file fecords), ana.to jurisdictional useage designations;

In one large tract (R—345 in Arlington, for example, the

large Federally-owned iands compriéing»Fort Myer, Arlingtoh 2
National Cemetery, the adjacent memorial monﬁments; the
Pentagbn complex, and the National Airport (with approximately
720.acres of transpértétion 1aﬁd use) are classified,as”Injﬁ
‘stitutional-in‘the parcel file records}' The visible functional
useages were described as such in_the phth-analysié. In =
Alexaﬁdria, about 104 acres of land occupied by‘Cameroh Station
do not seém'to have been categorized. Abbu£:160‘acrés'of -
cemetery land use in Fairfax County (F-il)_were-alsanot

4 carried:in:ﬁhe_parcél:file fecqrds;bxIn1an¢Eher_in§tqﬁcégiﬁ
.tract'F—44, in Fairfax County, about 2500 acres of‘multi-

purpose agricultural, residential, and open land just east
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A(Arllngton) 1nto the Mllltary Installatlons category - 68}§¢s.

of Dulles International Airport is described in the parcel

file as Institutional - 60 (Government Services in loéal records) .
This is a piece of land which preSumably has been dedicated.

for futﬁre use in support bf the adjacent airport facility.

It, however, does not have identifiable outlines on the imagery,
and in the imagery analysis, is utilized for farming,

residential, or is open land.. The‘greatest differences in

this category in comparison with imagery-derived use patterns,

have been noted as a result of "block" classification of

Federal lands without useage-delineationsf'non-listing of

Federal or other parcels (cemeterles, etc.); or 1dent1fy1ng
parcels by ownershlp or dedlcatlon rather than by useage.-

Public Assembly - 7.

As with other categories, as noted, there seem to be juris-
dictional differences in recording data which are'refléCted

in the parcel file records. Churches fall within this category,
and do not seem to be recorded in the pafcel file daté for thé
four sampled ttacts within Alexandria;» Other~principa1

data differences between the two dafa sources seem to.bé

largely definitional. One has been touched upon previéuéiyﬁ

namely the lumping of the Federal lands within tract R-34

in the parcel file data. Thus, all the large monumental

structures and grounds within the Fort Myer and Arlington
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National Cemetery complex are not carried within this
category in the'parcel file. The photo~derived area data
for tnis category»is, therefore, more descriptite.‘ Similarly,
the categorization of the Mount Vernon Estate seems.to

have been classified in the parcel file data within the
‘Parks and Recreation category - 8. In.the remote sensing.
analysis, this site was class1f1ed under Hlstorlcal Sites -
category 74. It would seem that there is equal merit in
its being classified either way. The‘ana1YSis of this
tract posed some addltlonal 1nterest1ng questlons. The
open and wooded areas around Mount Vernon are relatlvely
homogeneous .to the limits of the bordering residential
communities. However, the property outline of.the_estate
is, as.oneAWOuid expect,materially‘different tnan tnat
whichdie identifiable on tne imagery. This ever—presentA
limitation in imagery analysis is illustrated in Figure - 4,
in which delineation of the Mount Vernon Estate property
outlines and-the_photo-derived’land use outlines are shown.

Parks and Recreational - 8.

In general, the land use acreage in thls category is hlgh
in the photo-derlved data. ConSLderable amounts (about '
460) of this type of acreage are not llsted 1n the parcel ]
file data._ Wlthln the elght tracts analyzed 1n Arllngton d'
_County, the comparatlve ‘data on flve were in good agreement

(three were almost identical in extent); for the other:
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three, no data were provided in the parcel file records.
The data on the Alexandria tracts were uniformly high for
the photo—derived sources, although the total acreages
involved were not excessive (16 acres). The data on the
four Fairfax County tracts were the least compatible. In
these, lack of corresponding data from parcel file records
accounts for the maﬁor difference. .

Undeveloped and'Resources Use - 9.

The data comparisons- for this category by tracts and by

jurisdictions do not seem to have any pattern. This might be

expected because of the nature of the many variables (including

time of data collection) 1nvolved.in the cla581f1cation of

land. This would be particularly true for delineations of

land parcels in open country devoted to agriculture, woodlands,

resources exploitation, unused land, etc. Perhaps this

category is one for which general comparisons are less mean-

ingful than for the other categories discussed in the foregoing,

because the bases for classification are'so different. The |
large tract, R-34, contained, in the photo ~derived data, about
500 acres of open space (including a large wildlife sanctuary)
not otherwise categorized. The parcel file records reporthonly
8 acres of open land in that tract._ Within the four:

tracts analyzed 'within Fairfax County, the remote sensxng-

data recorded a total of about'SOOO acres in excess of the
parcel file records, of which about 2500 acres were:classified

by the latter as Institutional, while the bulk of the acreage
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was observed in the imagery to be largely undeveloped or
agricultural. For the four tracts anaiyzed'within Alexandria,
there is no apparent pattern. For three'tracts; the parcel
file‘daté were high by about 160 acres, while for the fourth.
tract, the phot6+derived area was high by about 120 acres.
Water areas are aSsigned to this category in the remote sehéing
data, thus inflating the data for these areas above the levels
provided by the“barcel file, which‘rérely, if at all, reported
water areas. In agricultufal areas, farm ponds‘ahd resérvoirs
are péportéd as such in the imagery analeis, but'are_probably
included in paréel file data along with'the total farm acreage.
‘Also, parks and recreational areas unless rellably 1dent1f1ed
as such from other supplemental 1nformat10n would ordlnarlly .
be classified in the photo-derived analyses as undeveloped'

or open land.
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file records. The excess was due largely to the areas
occupled by streets and roads within residential areas not
being included in the re51dent1al land parcels, and be1ng
included in the photo-derlved re51dent1al acreage.‘

For similar reasons, the large dlscrepanC1es in the
' Transportation/COMmunication/Utilities cateéory were ddé o
to the almost total absence of highway, ra11 po&eQ“éﬁa”
plpellne rlghts-of-way in the parcel file records.

wlthln ‘the Industrial, Educatlonal, Instltut;onal;”v
Parks and Recreational, Public'Assembly,aandVﬁndeweloéedgandz
Resource UseSjCategories;'the differences Were*attributahlef'
largely.to omnissions'of acreage*fron the:parcel‘filendata{‘\
td’"ihmp“ categoritation as with laréeftracts of:different"”
types of Federal lands belng classified under a 51ngle usé -
ICdtegory, and to ownershlp or dedlcatlon categorlzatlon rather
than by current»useage. o _7A -

"Imagery lnterbretatlon‘wasAorobahly the-weakestalnithe
analysis of the Consumer Serv1ces, Offlces, and the Undeveloped,
and Resource Uses categorles. Certaln types of 1ndustr1es |
were dlfflcult to dlstlngulsh from offlce bu1ld1ngs. ‘Field
checklng mnlmany of these lnstances was generally"helpfuli

Classification anomalieslwere noted in'the/analYSis;'
Parcel filé source data‘from“publicdtaﬁxandLlandfrééordsxggreiﬂAL
found to onit seweral types of non?tax:beariné prooertieS:'r_
ThOusands'of acres’of'1and:useage,#lncludingiﬁederal.lands}

churches;'cemeteriés}§5chools, highway and rall:riéhts-offway_
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and water areas were so excluded.

For the classification analyst, thebéodihg of the
Public Assembly - 7 and Parks and Recreation - 8 categories
-presented difficulties because of overlaps and inconsis-
tencies. Is Mount Vernon, for example, an‘Historica1>Site -
74, or is>it a Park - 882 Similar definitional problems
were encéuntered in the Offices - 5 and Institutional éié
cétegéries. Is the Pentagon; for example, a Military
Installation - 68, or is it a Federal Government'Office,
Building - 54? Would the Forrestai;Building in L'Enfant-
PlaZa'be a Military .or Federal Office;Building? While
these may be isolated instances, they are examples of>the_
classifiéation,dilemma sometimes faced by the cléSsifica-.
tién analyst. Too frequently the.classificatidﬁ systems-
are based upon ownership_criteria and.do not always provide .
(where there are differences) for‘usé and activit&_deéig-
nations. Land use areas‘heed to be accurately categorized
and mapped, as this information provides baéic inputs.to‘
regional and'othervstudieé. As large aggrééatiéhs of the ”
dafa are made, the differences described in this réporﬁ
would, of course, be reflected in the studies upon whidh
the data‘were based; .

" Jurisdictional differehces were also néted.' Some juris-
diqtions carried educational prope;ties, pub;iq schools;vfo: 'A
?exaﬁﬁle;‘on the records, others aid ﬁéf.' Variaﬁisﬁé Qéfé“. )
noted in classifying institutional and governmental land

holdings.
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Lastly, the comﬁarative analysis using bdth data
sources required‘frequént consultétions_between the COG
Data Systems Officeiand the remote sensing team. These
discussions and their results were totally informative and
fruitful and, in many instances resulted.iﬁ illuminating an
area in bothvphbto and parcel file data which required-
additional research or corrective analysis. This aspect
of the analysis'represented thg mést significant and p;omis-.
ing element in this study, because it demonstrated the
beginning of an analytiéal‘correlation between two bodies
of data which, standing alone, aré»subject to_siieablé error.
For instance, for the twenty-five hundred acres of land
in Fairfax County'préviously.noted as cléssified "Inétitﬁ-,
tional" in the parcel file, there was no visible photographié
evidence of such useage. Parcel file data provided the
location and, the photo analysis-thé'inference ﬁhat_the
land, presehtly observed to be in every—day use for farming,
and residential purpoées or else:undevéloped, haé been
dedicated as governmént land for future use by the Dulles
Internatiénal Airport.

This.process of timely correlation 6f photo;derived
data with COG iand use and other data files to providé
validity checks on information ithntories is’Worth further
1nvestlgatlon and appllcatlon. Spec1f1ca11y, thls would
requlre the 1n1t1atlon of procedures for the aggregatlon of
parcel file and remote sensing data into an improved and :

more rellable data base.
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4. RECOMMENDATIONS

1. Examine the Metropoiitan Washington Council of Govérnments'
General Land UseACategory codes with a view to provide for: |
(a) modificafion or adjustments ho the'éiassificétidﬁ 1évels
and (b) additional digital fields to accomodate imagery-
derived updating and verification as to current land.useage,
activity, multiple use, etc. in addition to ownership
identification.

2. Initiate in-house procedures for verification and validity
checking of land use claésification records by correlation
with femote sensor~-derived data (fieid—checked as required)
prior'tO'eﬁtry into the Council of'Governments' computeriaed
data'bases;, Such'procédureé-Should probably be iﬁitially
directed to verification of data in the parcel file and the
de§elopment of a new improved,data aggregatibn. With expectancy
of synoptic and feéetitive.imagery aﬁd related data from
ERTS-A (Earth Resources Teehnolcgy Satellite) bécoming
‘available to COG in 1972, procedures should become operative
by that tiome. |

3. Enéouragé, éossibly through COG computer modelling and
prediction programs and studies, increased‘uniformity'among
a thé ré§i6n’s jurisdictiohs'in the fecordiné'aﬁd.}éﬁbffih§;of S

land use data, (including untaxed and public land areas).
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4. Examine available remote sensing technology and data
read-out equipmént for possible utilization in facilitating
éomputerization'of léhd use data analysis, measurement-and
sérfelation procedures. This examination should include
assessment of the possible effectivenes§ of utilization of
such equipment at ail appropriaté_leyels of need (local ana/or

regional).
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o February 28, 1969
APPENDIX

METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS

GENERAL LAND USE CATEGORIES

0 - Residential

l - Industrial/Sterage

2 - Educational

3 - Transportation/Commtnication/Utilities
4 -~ Consumer Services

- Offices

- Institutional

Pubiic Assembly

o] ~ [+)] (54
!

- Parks and Recreational

O
1

Undeveloped and Resource Use

' The COG generallzed land use code as proposed by Data'
,Systems has several important new properties:

1 - It is hierarchial
2 - Educatlon is now a separate category

3 - It corresponds closely with URA/BPR and the RMIS
Code #1

Use of the most general level of coding (i.e. ending in Q)
is permitted for cases when the information is so general as to
not allow more specific coding as well as for cases where the in-
formation is so specific that no two digit equivalence has been
made. An appropriate error message will normally be generated
for each a351gnment to the one digit level of coding.

_ BlanKs will be inserted where a conversion can. not be_.g‘
_made to either a one or two digit level.

-
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0

1

2

CODE #1

COG_GENFRALIZED LAND USE CODE

Residential

ITnaustrial

.01 Single Fawily (including detached, semi-detached, triple-

attached and row, plus individual mobile hcues)

02 Multi-Fanily (two or more dwellings in a single building,
including apartments and residential hotels)

03 Rooming and Boarding Houses

[

Moembership Lodgings
.05 Rosidence Halls and Dormitories
056 DRetivement Homes, Orphanages and Religious Quarters

G7 Seasonal Housing (includihg summer cottages and faum
leboyr camps) ~ : S x

68 lohile kome Parks or Courts

69 lictcls, Motels and Tourist Acconmodations
00 Residcntial,‘NEC

/Stexage

11 Manufactvring énd Processing

~

12 FRescarch and Testing
13 ‘Virolesale, Warxehovsing and Solid Storage
15 Contract Construetion

16 ‘Vehicle Storage - Truck Parking

17 Vehicle Storage - Taxi Parking

18 Vvchicle Storage - Bg? Parking

19 Refuse Disposal.

10 'Industrinl/Stoxage, NEC

Cuecatiomal:

2) Nursery Sabools

22 Elcmentary’Schhols'(Grades 1 —'6)
. , - 64 =
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CODE #1 (Cont.)

23. Combination of Nursery and Elementary Schools (pre-school
~through 06)

24 Secondary Schools (Grades 7 - 12)
25 Colleges and Universities

26 Commercial Schools
20 Educational, NEC

3 Trans pﬁruat7on/Commun1catlon/U tilities

31 'qulroau/Rall Rapid Transit Rights of Way'(includes terminals)

32 Sﬁreet and Highway Rights-of -Way
o4
33 DAirports
34 ‘Qﬁto Parking
| _

35 ﬁus/Taxi Terminals

36 %adio/Teleisicn nd clephone/Tcleﬂvaph Commﬁnicdtiﬁns
.37 ZElectric Utility o

38 Gas Utility

39 Wator/qewer Utility

30 Trangpovtat1on/Commun1catlon/Utllltles (1nclunes marinas,
- plpe11ncg, etc.), NEC

4 Consumer Services

41 Stores
42  Shopping Centers

43 Gas Stations, Auto I epair, Automgbile Dealers and Auto
and Truck hon als S - ,

&4' Répaif Sérvices‘(not auto’rép#if}r

45 Personal Sexrvices

46 rating and Drinking

47 Medical and_Dcnﬁal'Clinics,-Cehters, and Léboratory Services

- 40 Conswucyr Scervices, NEC
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CODE #1 (Cont.)

5 Offices

51 Coﬁmercial Officeé

52 Préfessional and Tfade Associétions
53 Instituvtional Offices

54 Federal Governménﬁ Offices

55 State and Local Government Offices

.56 TForeign Covernments and International Organizations
including embassies, chancerids, etc.

50 Offices, NEC

6 Institutional Services

"6l  Cencterxies
62 Dospitals
63 Nursing Homes
64 Othof Health Facilities (except those coded under 47).
65 Peolice Stations | | |
66 Y¥ire and Rescué Stgtions
67 Corxrxrectional Institutions
68 Miiitary Installations
69 Wclfare and Charitable Serviceé
&0 Institutional Services,-NEC'
7 Publiz Nssembly
| 71  Churxches, Synagogucs, and other Places of wéiship
‘72 Civic, social and fratérnai.asspciafibhé
3 Libravies - R

74 Yermunent exhibiticns, including muscuins, art gallevies,
monuvments, planeleria, aquariuwms, and urban historic sites

75 Sports and miscellaneous assembly includiveg stadiuvms,
avditoriwng, recreation halls, cte..

76 Enterteivment asscmwbly including thootosrs
o ‘ - 66 -



CODE {1 (Cont.)

70 Public Assembly, NEC

8 Parks and Recregation

81 Indooxr recreation, including recreation centers, indoor
swinming, gymnasiuws, ice and roller skating rinks,
bowling, and penny arcades

4 82 Outdoor Amusements, including fairgrounds, race tracks,
go-cart tracks, miniature golf, golf driving ranges,
and amusement parks :
83 Private Outdoor Recreation, including tennis, swimming,
' country clubs, and yachting clubs, limited to mecmbers
;and guests

84 Comn01c1a1 Outdoor Recreation, including resorts, riding
*acadcm1es, ski runs, organized camps, and marinas

.85 Public Golf Courses
86 Play lots, playgrounds and playfields

87 Outdoor Courts and pools open to the public (tennis,
basketbell, swiwming, etc.)

88 Parks - Leisure and ornamental
89 ?arks - general recreation, including individu2l cémping
and picnicking as well as areas for the enjoyment of
nature, including zoos, botanlcal gardens, arboretuus
and ndtnonal parks
80 Parksvand Recreation, NEC
9 Uﬁdeveloped and Resource Uses . ’;
B 91 Agrlculturc and Related Activities
92 VForestry Act1v1t1es and Relatcd Services
. | ' 93 Mining Activities and Related Services
94 'PclmanenL Conselvatlon A\eaq
95 Otbel Rcsouxce Prouuctlon and Extrartxon
— 90 Undevcloped and Unused Land Axca
7 Watef Areas
Y8 Vacant ilooxr Areas
99 ‘Undex Conétruction

90 denvelopéd imd Resource Uses, NEC
_ £7 - - b
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