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Land Use Changes
In Parkway School
District
Periodic photo study can be an asset

in predicting future land use trends.

I:\TRODUCTION

T HIS TEXT REPORTS a study involving
short range ti me lapse aerial photo

analysis to determine physical land use
changes in the Parkway School District,
which is located in central St. Louis County,
Missouri (Figure 1). In terms of land surface
the Parkway District is one of the largest in
St. Louis County. Encompassing approxi­
mately 40,380 acres this particular district is
larger than the city of St. Louis. Consolidated
in 1954, Parkway was, by September 1965,
ranked as eighth in student enrollment among
the 25 St. Louis County school districts.
The September 1966 enrollment has subse­
quently elevated this relative position to
fourth. Parkway is currently purported to
be the fastest growing public school district
within the state of Missouri. Although now
classified as semi-rural, the district is under­
going a rapid metamorphosis toward urban
stature. Today eight incorpomted suburban
communities are within the geographic con­
fi nes of this school district.

THE TUDY

I n order to fulfill the intent of this study
it was decided to initiate a set'ies of aerial
photo samples to determine various land use
proportions at periodic intervals. This evi­
dence could be coupled with discrete district
facts to investigate the possibility of corrob,
orative analogies. Aerial negati\'es covering
St. Louis County were immediately available
for the years 1960, 1964 and 1966. Negatives
had been exposed during late winter and were

* Submitted under the title "Land Use Changes
in the Parkway School District, 1960-1966."
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FtG. I. An exploded view showing the relative
location of the site discussed in this text.

characteristic of mid-term school years
1959-60, 1963-64 and 1965-66. A statis­
tically oriented photo point sample was
executed to evaluate the land usage for each
of the three photographic periods, and photo
sampling was intended to conform to an
accuracy tolerance within 1.5 percent in
urbanized areas. A total of 13,233 photo
points were randomly selected, stereoscopi­
cally examined, and interpreted as to use
(Table I). Initially, these sample points were
separated into four land use classes: rural,
urban, watet', and woodland. Urban class
points were further categorized as commer­
cial, pu blic service, residen tial, or transporta­
tion. Admittedly, no attempt was made to
ascertain the veracity of this photo sample
by a field check. Interpretive checks relied
upon reference to published 15-minute
U.S.C.S. quadrangles of a fairly recent date
as well as consultation with several local
inhabitants whose first hand knowledge of
the area was gained by lifetime association.
Individual sub-classes within the urban
group designation are not necessarily ex-
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TABLE I. TABULATION OF THE :\UMBER OF PHOTO

POIKTS SAMPLED IN EACH PHOTOGRAPHIC

PERIOD ACCOMPANIED BY THE RESULT-

ANT SIGNIFICANCE OF THE RBAK

CLASS SAMPLE

Year To/at Points .'iignijical1l"e

1960 3805 ± 1.38'/c
1964 4568 ±137'i&
1966 -1.860 ± 1.35'ic

pected to maintain the same order of preci­
sion as the total urban class, bu t they are
reasonably acceptable trend indicators. A
graphic presen tation of the percen tages of
sample falling into each basic land usc by

were forthcoming for the entire study period
(Figure 5). Since annual census tallies are
nonexistent, population estimates for each
school year were reckoned by the formula:

Spring Enumeration
Total Population = ~-~----­

0.24

According to the 1960 national census the
Parkway population was 14,619 residen ts and
the 1960 spring enumeration totaled 3,529
school age children; hence, the constan t
divisor of 24 percent was assumed for ensuing
annual population estimates.

During the 1960-66 period the proportion
of the spring enumeration actually comprising
public school enrollment averaged 84 percent,
while the remaining portion of the eligible

ABSTRACT: Th.is personal study was initiated to emphasize the use of time lapse
photography in determining short range land use changes in the Parkway
School District through periodic photo inspection. Sa.mpled land use data was
cOl/.pled with pertinent illformation obtained from the School Sl/.perintendent,
and upon comp(trillg these data certain trends are immediately recognizable.
Periodic photograpll"ic stltdy prot·ides visltal docnmelltary proof as to the COll­
sistwt development of tl/is school district as it swillgs from a rural settillg
toward a typical subltrbau comml/.uity.

study period is found in Figure 2, and sub­
class portions \\'ithin the urban class are
shown in Table II.

Survey findings disclosed that water and
woodland areas were practically static. On
the other hand, rural areas have been ur­
banized at a credibly constant rate. Compari­
sons of the rural and urban trends are pre­
sented in Figure 3. It should be noted that
the urban parameters are depicted as dual
juxtaposed curves in which the lower line
represents established suburban development
only, whereas the upper line embraces both
intact urbanization and apparent urban
fabrication. A selected portion of the district
in which land use change is readily discernible
through time lapse photography i· shown in
Figure 4. This illustration is not intended to
imply that this immediate area is wholly
indicative of the exact degree of change in
all sections of the district; instead, it is pre­
sented to convey the striking change patterns
observable in the relati\'ely short timc span
of this study.

The Office of the Superintendent of the
Parkway School District was most helpful in
furnishing pertinent statistics for this study.
Annual peak public school enrollment data

children attended cd ucational insti tu tions
other than the Parkway public schools. It
was desirable to calculate the number of
households within the district limits, and
this was accomplished simply by dividing the
average number of persons in a typical
suburban St. Louis County household (3.5)
into total population. As a matter of fact,
the national average n Ulll ber of persons per
household is steadily increasing, whereas in
St. Louis County during the past several
decades the number of members in the aver­
age household has been decreasi ng.

TABLE II. BI(EAKDO\\'K, EXPRESSED AS PERCENT

OF TOTAL LAND SUI(FACI" OF EACII CATEGORY

\\'ITHIN THE l'IIBA),; CI.ASS

Year
Land u'se Class

1960 1964 1966

Residential 15.4 21.5 23 6
Public Service 4.7 5.3 5 .9
Transporta ti011 .\ .5 4.2 4 .8

Commercial I .7 2.2 2 .3

Total Urban 25.3 33.2 36.6



54 PHOTOGRAMMETRIC ENGINEERING

Results of these population and household
computations for each mid-term school year
are posted in Table III. It is realized that
these formulations do not render indisputable
statistics; hence, the figures presented are to
be considered strictly as logical estimates.
As in any school district. a perceptible incre­
ment in student enrollment creates a need for
additional facilities. Location of existing
Parkway public education structures are
pinpointed on the map in Figure 6 (left).

COROLLARIES

During the 1960-66 period there was a total
urban increase of 11.3 percent with a corres­
ponding rural decrease of 11.2 percent. Based
on these factors, and considering that water
and woodland changes were almost neutral,
it seems a logical assumption that urbaniza­
tion was occuring only in what were pre­
viously rural areas. Consequently, there was
a total expansion of over 242 percent in
public school enrollment during the seven
years. A list follows of the total increase in

urban subclass land uses where the degree of
change is expressed in relation to total land
surface: Residential 8.1 %; Transportation
1.3%; Public Service 1.2%; Commercial
0.6%.

These factors tend to point out that, in
terms of land area:

• The bulk of urban evolution was residential.
• Public service and transportation develop­

ment were of equal magnitude.
• Commercial change was about half as great as

transportation or public service.

According to this study a 1 percent expansion
in suburbanization has produced a 21! per­
cent accretion in public school enrollment.

Surmising that the near future rural-urban
conversion rate continues as the recent past
trends indicate, it is conceivable that rural
predominance will bow to urban supremacy
prior to the beginning of next school year.
Parkway is said to have an ultimate satura­
tion of 48,000 public school students with an
attendant population of 230,000 persons in
some 65,000 households, and it has been
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FIG. 2. Relative portions of the Parkway School
District devoted to the four basic land use classes
as discussed in the text.

FIG. 3. A comparison of the trends of rural and
urban land usage with the urban portion showing
established urban as well as construction.
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FIG. 4. A selected portion of the Parkway School District which exemplifIes land use change during the
three photographic periods. Top-1960; center-1964; botto1ll-1966.



forecast that this density will perhaps be
attained sometime during the 1980-85 period.
Population densities (expressed as the number
of persons per urban acre) during the photo­
graphic periods were: 1960-1.4; 1964-2.6;
1966--3.5. At ultimate saturation the popula­
tion density could conceivably approach
seven persons per improved acre.

I n past years habi tation has been pre­
dominately of a scattered nature comprised
of large estates, isolated rural homes and
small scattered grou ps of houses. Presen t
mode of urban development is pointed toward
the contemporary design of high-density
suburban subdivisions with the accessory
buildup of large-scale shopping centers.
Current district zoning is delineated on
the map in Figure 6 (right), but it is not
an entirely unreasonable conjecture to pre­
suppose future modifications. Zoning appears
to be premised upon eventual development
of about 80 percent residential. An o\'erall
picture of the yearly changes in the Parkway
School District during the 1960-66 period is
tabulated in Table II I. Actual values are pre­
sented where a\'ailable, supplemented by the
best practical estimates and straight-line
interpolations.

COKCLUSIOl\

It \\'ould be folly to suggest that time lapse
aerial photo analysis solves all of the planning

problems for educational agencies, but the
author believes that, where periodic photo
coverage is now available or future planning
can make it a\'ailable, certain of these agencies
could adYantageously insert this system into
prognosticative procedures. V\'hen properly
applied, periodic photo study can be a
definite asset in determining past land use
trends, which have a definite value in pre­
dicting future patterns.
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FIG. 5. Yearly peak public school enrollment.
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FIG. 6. (Left) Locations of existing public school facilities with the date wheu each site origlllally sup­
ported an educational structure. (Rtght) Current county zoning of the Parkway School District.
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