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LAKE ONTARIO LAND USE INFORMATION SYSTEM  LOLUIS!;
A Flexible Data Base for Inventory and Analysis

of Land Activity Along the Lake Onta.."io Shoreline

Introduction

Inventory and. conservation of our natural:..esources are assuming
ever-larger roles as scientists attempt to allocate and plan for the
future needs of an expanding population. Not only is it essential that
we know what, we once had but also what environm<.ntal assets we have
currently and will possess in the years to come, Given the demands of a
complex society this task is no mean feat. The challenge of acquiring
current useable data about, our environment, res<sources, and. its myriad
components is mind-boggling. Increasingly huge quantities of information
must be gleaned from even larger expanses of raw data in an attempt to
provide comprehensive data bases for land use--< nvironmental planning.

While each area of the world. has common pr<>blems and assets, they
likewise differ in that every region also possesses unique resources at
its disposal requiring particular attention and. wise careful management.
In New York State one such unique resource is L Qce Ontario, or more
specifically in this case the Lake Ontario shor<.line. One of the most
fertile agricultural areas of the state this ar< a also provides tremendous
land. use potential for recreation, industry, el< ctrical power generation,
as well as the maze of urban land. uses and func .ions. With such related,
yet conflicting, demands on the lend it is easy to understand. the importance
of the region and. the need. to have up-to-date, uniform information
on what exists at present t,o wisely plan for th<. future. In short we must
know how the land. is presently being used in or<ier to determine how it
will and should. be used. However, before we begin this analysis it is
perhaps worth a 'brief pause to describe how this area developed into such
a prominent position and view its physical attributes.

The land. ad!acent to Lake Ontario is the larger of the two physio-
graphic regions that make up the Erie-Ontario Plains Province.
Extending northward from the Heldeberg escarpment the province slopes
gradually towards the shores of Lake Ontario. ".he Plain, although
typified by low relief is noted for the presenc<. of numerous drumlins
that are scattered predominately between Roches,er and Syracuse. On the
east the Mohawk Valley Province and then the Tug Hill Province merge with
the Ontario Plain.

The lake basin acts as a sink for a relati rely large drainage basin.
In this sense the rivers in the western portion of the plain flow north-
northeast, northward in the middle plain, and w<.'st to northwest in the
eastern portion. Three major rivers are of imp<>rtance: the Genesee flows
northward across the Ontario Plain from Pennsylrania; the Oswego flows
towards the middle of the drainage basin  indir<.'ctlyj, the Finger Lakes,
Oneida Lake, and part of the Tug Hill Province; the Black River draws the
extreme east and portions of the Adirondacks.



Over 500 million years sgo this area was covered by the waters of
pre-historic seas. Sediments washed down from highlands deposited. layer
after layer of mud, silt, and sand on the sea bed.e Over the following
millenia of time climates graduaUy changed until some 50,000 to l00,000
years ago the seas were no longer. Instead the glaciers of the Ice Age
advanced south into New York State. As the glaciers moved forward. the
ice dug into a preglacial valley of soft skales and sandstone that lay
beneath present day Lake Ontario and carried the materia1 along on its
southward march. When the glaciers receded. the western part of the
scoured. Ontario basin filled with ice melt to form Glacial Lake Iroquois.
Watezs fzom the lake flowed from the lake eastward along the Mohawk Valley.
With a second advance of the glaciers this lake system disappeared., but a
modified version re-emerged. when the ice began to melt and retreat a second
time. Still unable to drain down the ice-blocked St. Lawrence River the
swelling waters created an enlarged Lake Ont;ario. Consequently, the
Ontario Basin and the Champlain lowland. wer both inundated by the rising
waters forming what was known as the Ckamplain Sea. Eventually, with
further melting the receding ice allowed pa;zsage of the ~im ounded eaters
down the St. Lawrence Basin to the sea and .~ake Ontario began to assume
its present size and shape.

As the glaciers melted., huge deltas ani sand. plains and beaches were
left behind covering and replacing the outwhzsh features previously found
on the surface. It is these lacustrine sands that provide much of the
rich soils covering muck of the Lake Ontario shoreline today.

The underlying rock formations of the shoreline can be divided into
three broad. groups. Most of the area, from the western boz'der of the
state to the azea near Oswego is underlaid by sandstones which show the
usual tilt towards the south. At this poin . a shale and sandstone combin-
ation is found extending fzom the southeast corner of the lake to the
area north of Pulaski. From. Pulaski north l o Cape Vincent and the junction
with the St. Lawrence River limestones are l-.he basic underlying formation
and these show a slight westward. tilt. Qn ~,he surface the deposition snd.
erosion processes have created diverse 1and form conditions along the
shoreline  Thompson, 1966!. The western ha f of the lake shore is dominated
by lacustrine deposits manifested as a low-i elief area. Slopes are
generally less than two percent on these level plains. East of the area
around Sodus Point to the area near Texas the land evidences more diver-
sity. Moderate slopes of 9-18 percent are common and the local relief
experiences changes in hundreds of feet. Around Oswego the land is
characterized by poorly drained and swampy conditions. Near Pulaski one
again finds rolling plains of low local relief and gentle slopes of 2 to
9 percent while the eastern shore of the lal.e is dominated by glacial
drift and sand dunes at spots. In short, while some rolling relief is
found the vast majority of the shoreline is similar to the western
portion--level plains virtually absent of Ic<cal relief.



Climatically the Lake Ontario shoreline cari be divided into two
dominant zones. North of Pulaski the eastern shore is typified by very
cold winters and sunny summers. The winter meezi temperature is less than
-7 C �0 F! and. the July mean temperature hover. around. 21 C �9 F!.
Muddy wet springs are followed by a frost free period of 135-155 days.
The south shore of the lake experiences warm, di~ summers and cold s~owy
winters. As the prevailing winds come fzom the north and northwest this
area commonly zeceives over 203 cm of snow  80 inches !. The mean January
temperature of' -4 C �5 F! is contrasted by a simmer mean of 22 C �1 F!.
From 150 to 180 frost free days are available for crop production. The
rale of these physical features in relation to iiian's settlement and. use
of the land is the subject of the following pari.graphs.

Cultural ~Herita e

The first visitors to the Lake Ontario shoreline were undoubtedly the
Indians. However, there is little evidence they found. the ares, desirable.
Only one or two settlements are known to have e.zisted and those were at
river mouths. Traces of small settlements near Rochester and around

Henderson Bay and a relatively large cluster at the branches of the Sandy
Creek near Zllisburg seem to comprise the extent of occupance by this
cultural group. In settling New York the Dutch did not penetrate the
area but confined their efforts to the Hudson Va3ley. Not until Fort
Oswego was established in 1727 by the British was any permanent western
settlement made. Much of the area was disputed in ownership by colonial
state governments  the area from Sodus Bay west was once owned by
Massachusetts!. This fact, combined with the pioneer opinion of the shore-
line as too swampy and gravelly to be productiv, retarded settlement.
People by-passed. it and headed west along the more accessible and fami1iaz
Mohawk River Valley for much of the 18th century. A few serious settlement
efforts did. begin in the 1790's but virtually all communities along the
shoreline were founded after 1800. Then, settlement of the Genesee
Valley quickly resulted in the rise of the city of Rochester in the 1820's.

Even then political unrest with the British precluded any serious
effozts to settle the area. An opinion somewhat justified. when one z'e-
calls that Sackett's Harbor was the scene of a major battle in the War of
1812. Moreover, owing to the absence of adequate transportation routes to
U.S. markets communities depended upon Montreal as a commercial outlet,� a
definite unsettling factor in those times.

Perhaps it was the Erie Canal that acted ss the first true catalyst
to population growth for the area. The non-swampy portions of land and.
those soils absent of large gravel content first were found to be productive
wheat-growing areas. Settlers arriving after l800 relied on this
crop and began to look for a milling center to process and market their
grain. The cities of Rochester and Oswego gree, in response to this
demand aided. by canal construction, the latter city co»t»«ing a feedez
route to the Erie Canal. As a result the saute. shore became a major
wheat producing region through the 1840's and 3850's. However, the canal,
along with the western settlement movement alsc provided impetus to the



rise of Buf'falo, so much sa that by 1855 the Ontario region was considered
an old. wheat region. The more fertile soils of Ohio and Indiana, were
producing more wheat and shipping it to Buffalo f' or milling. Rochester
lost its position as a regional producer when transportation economics
precipitated the rise of the more market accessible centers of Buffalo,
Oswego, and Fu1ton.

With the decline of wheat as a cash crop farmers of the area began
to look to other crops for income. It w'as not long before the climatic
advantages provided by the lake were realized in the production of f'ruit.
The 1850's and 1860's saw the emergence of the Niagara-Ontario fruit
belt,. The well-drained sails were found to be ideal f' or peaches, cherries,
plums, pears, and apples. The problem of' adequate transportation to market
was solved with the construction of the Lake Ontario Shore Railroad.
Oswego, Rochester, and. Sodus Point became termini for railroad, traffic
f'rom southern New York and Pennsylvania mining areas to Canada. Naw the
farmers could. rapidly ship their produce to the expanding urban markets
to the south and east. However, improved access and continued western
expansion saw the wane of Oswego as a f'lour =enter. Fortunately at the
same time a rise in a need f' or dairy products came from the eastern
cities. Recognizing the advantages and. limitations af soils and climate
along the eastern lakeshore farmers north of' Oswego turned to dairying
for their livelihood.

Tod.ay, these agricultural positions hav been maintained and.
strengthened to such a degree that the shore area can be characterized as
parts of three maJor agricultural regions in the state. From the mouth of
the Niagara River east to the area around Os'~ego a vegetable and. fruit agri-
cultural economy has evolved.. The intensive land use involved in the
production of' these crops negates the need azd practicality of large
acreages. Farms average in the neighborhood of 44.5 hectares �10 acres!.
Breezes coming off the lake play a critical role, by retarding premature
budding of' the fruit trees in spring until tee danger of a late frost is
past. In the fall the warm breezes act to prolong the growing season.
In the area f'rom Oswego narth to Sacketts Harbor a mixed farming economy
exists. The growing season is shorter than the previous region, and.
snowfalls of 254 cm �00 inches! annually, i.a combination with soil
characteristics, have led to drainage problems in same areas. Dairying
is the primary activity here with same fruit- and vegetables being grown
where soils permit. The remainder of' the la.~e shoreline north to the
conflux with the St. Lawrence River is part >f a region devoted almost
exclusively ta d.irying.. Forage crops of grass, hay, and permanent
pastures support this effort. Farms are som.what larger than previous
areas �5 hectares � 185 acres! as the land is used much more extensively.
Distance and. access to markets as well as climatic and. soil factors seem
to preclude other types of farming. No fore~ting of' import exists along
the shore but some tree f'arms are being established in Jefferson and
Oswego counties.



In contrast to the agricultural importance of' this area some mention
should. also be made of the effects of urbanization. The lake cities of
Rochester and Oswego are the two ma!or concentrations located on the shore,
but the proximity of Watertown and the Buffalo metropolitan area has
certainly been felt. No heavy industry is foun<1 in the two lake cities,
but light manuf.'acturing and services are large < mployers of people and.
space. Expanding needs for housing have and ar< occupying increasing
amounts of land. In addition the lake is seen xs an ideal location for

power generation sites, particularly nuclear fa< ilities. The concentra-
tion around Nine-Nile Point is probably one of � .he heaviest in the world.
Last, the amenities and potential of the lake for recreation is being
seen as ever more desireable. Thirteen state parks can be found, along
its shores, and. second home/recreation cottages are being built and pur-
chased by many seeking respite from city life,;3t least for a short
period in the summer.

From this brief' characterization it can be readily seen that the
Lake Ontario shoreline has had a significant im>act on the economy and,
peoples of New York State. Moreover, its import;ance will only continue
to increase in the future. But as its role increases so does the diversity
of demands on this finite area of land. Agricu.Lturalists seek to maintain
existing acreages in production and perhaps even expand in order to com-
pete in the economic market and satisfy a rising demand for their product.
Urbanized areas constantly seek room to expand d'or business as well as
homes. As they seek to supply demands for heat and electricity, power
companies view the lakeshore as potential sites for the power generators.
Recreationists probe the coast for new sites to "get away from it all"
in the great outdoors. Within each of these group's ranks, as well as
external to them, another special interest group can be found � those who
are heedful of the physical alterations of the shoreline occurring as a
result of man's activities. Conservationists axd environmentalists are

concerned, that the fragile eco-system of the la~e shore may be adversely
altered unless wise planning is practiced and. a.Llowance made to preserve
at least some of the area in its natural pristine existence.

In order to meet any or all of these inter sts and needs the first
element needed is an accurate analysis of what I;ypes of activities the
land. is currently being used. for. Only then ca> rational valid assess-
ments be made of how the land is changing and how it should be used in
the future. It is the purpose of this study to provide at least part of
this critica1 data base by inventorying the lani use along the Lake
Ontario shoreline. More importantly, its purpose is to record these data
in such a manner that it can be updated. and. adapted to the needs of the
myriad decision-makers involved in the shorelin's future. The remainder
of this paper is devoted to the methodology employed., the results com-
piled., and the development of a land use information system for the area.



Stu+ Area.

Exactly what area constitutes the shore. Line or coastal zone of a
water body ha,s been the subJect of great debate. Zn short it appears the
definition depends on the proposed use and type of data desired. For those
users concerned primarily with beach erosion processes and wave motion the
litoral zone seems to be preferred. On the <>ther hand, those researchers
concerned with the broader aspects of water .~ollution and. stream flow have
suggested that the entire watershed s! drain.ing into the lake be considered
as the proper areal unit. For this study th< Lake Ontario shoreline was
defined as the area extending six kilometers inland from the lake. This
area is probably the most susceptible to the diverse pressures exerted by
developers, recreationists, and expanding urbanized places seeking lake-
shore properties. Although narrower or 'broa<ier limits could be equally
Justified six kilometers was selected as a w<>rkable compromise. Thus the
study area encompassed land uses from the Ni agara River on the west  the
New York State border! to Cape Vincent on th< northeast  the point where
Lake Ontario abuts the St. Lawrence River! m!d extended from the lakeshore
six kilometers inland  see Figure 1!.

The land use categories were defined af,er considering; �! the nature
and. types of' information sought at a regiona L or county wide level, �! the
scale and resolution limitations of the imag< ry, �! previous work and
recommendations of authors of earlier works ,'Nunnally 5 Witmer, 1970;
Kodak, 1974; Anderson, 1971!, and, �! the d< sire to incorporate any data
into an automated land use information system. Based on these factors the
following fourteen land. use categories were created as a modified. version
of Level I and Level Il categories appearing in USGS Circular 671 by
J. Anderson, et al., 1972.

Code ~e

11 RESIDENTIAL � Residential land uses range from high density
 e.g., multiple-unit structures! to low density housing. Linear
residential developments along transportation lines extending
outward. from urban areas are also inc uded. These strips
usually have a uniform size and. structure spacing with linear
drives and. lawn areas. Housing on mi itary bases and. colleges
and, universities are not included.

12 COMMERCIAL, INDUSTRIAL, AND STRIP � Corznercial areas are used.
primarily for sale of products and. services. Principal com-
ponents include centra1 business dist! icts, shopping centers,
commercia1 strip developments along roadways. Commercial areas
may include some non-commercial uses too small to be delineated.
Industrial areas include light manufacturing, heavy manufa,cturing,
and industrial parks. Strip development is found along trans-
portation routes, and in smaller villages, cities, and built-up
areas where separate land. uses are in<Listinguishable. Residential,



commercial, industrial, and institutiona uses may be included.
Farmsteads intermixed with strip development are also incor-
porated into the class.

14 EXTRACTIVE � Extractive land encompasses . urface mining opera-
tions such as sand and gravel operat.ions and. stone quarries,
surface equipment, storage and loading facilities, and spoil
material.

TRANSPORTATION, COMMUNICATION, UTILITIES--Highways include
areas used for interchanges, limited acc~ ss right-of-way, and
terminal facilities. Rail operations in.1ude stations, parking
lots, roundhouses, repair, and. switching yards. Airports include
runways, terminals, parking lots, fuel ~xd equipment storage,
and a buffer zone. Communications and. u-.ilities involve the
generation and. transport of water, gas, oil, and electrical
power. Transmission and. transportation .Lines are general+ ex-
cluded unless of extensive width.

OPEN SPACE AND RECREATION � This category consists of golf
courses, some parks, cemeteries, and undeveloped land within an
urban setting.

17

CROPLAND AND PASTURE � Activities in this land use designation
are h~ested and cultivated. cropland., summer fallow, idle crop-
land., land in grasses and legumes, plowed fields, and all forms
of pasture. With single flight coverage it is extremely difficult
to identify the types of' cropland or seIarate cropland. from
p&s ture ~

21

ORCHARDS, GROVES, VINEYARDS, AND HORTICLLTURAL AREAS � These
areas produce the various fruit and berry crops found in the
study region.

22

SPECIALIZED AGRICULTURE � Feedlot farming operations and,
nurseries co~pose this category. Feedlots are defined as large
livestock production, poultry farms, and fur-bearing animal
farms. Feeding operations in con]unction with other farm oper-
ations are not included. Nurseries con: ist of large floricul-
tural areas, seeded shrubs and garden plants, and. greenhouse
operations.

23

INSTITUTIONAL--Education, religious, heaLth, correctional, and
military facilities are classified by this category. All buildings,
grounds, and. parking lots that compose t~e facility are
considered. part of the unit. Small institutional units  e.g.,
some schools and churches! failing to meet minimum area require-
ments are incorporated into residential or commercial categories.



24 FOREST SCRUB � This land is not in productive use and. is
characterized by the presence of brush, regrowth or volunteer
vegetation, and abandoned, overgrown orcharda,

30 FOREST AND WOODLAND � These are lands that are at least ten
percent stocked. by mature trees capable of producing timber or
other wood products. Included are areas of coniferous, deciduous,
and mixed. forest in the form of' woodlots, isolated. stands, and
riparian vegetation.

50 WATER � All areas predominantly and perennially water covered
embody this category. Included are -treams and rivers, lakes,
reservoirs, and bays. Sewage treatment and water supp+ facili-
ties for urban areas are exc1uded,.

60 WETLANDS--Seasonally flooded, basins md flats, marshes, swamps,
and bogs embrace wetlands. These ar usually areas of standing
water and associated. low vegetation m level areas. Owing to the
seasonality of this phenomena some areas may be omitted when only
sing1e imagery coverage ia employed..

72 BEACHES � Beaches are smooth s1oping ~ccumu1ations of sand and.
gravel along the shoreline. The bea=h category is not employed.
if' another more dominant category is visible  e.g., vegetation or
recreation!.

The first step in creating a comprehensive land use information
system is the design of a uniform data base. Typical of many areas of'
the country land use information of the Lak< Ontario shoreline does exist
in assorted forms and levels of complexity, but no overall inventory is
available of the entire area except as part of the New York State's 1968
Land Use Natural Resource Inventory  LUNR! program  New York 1972!. Land.
use data f' or LUNR were collected. on a parcel basis, but individual fields
were not delineated. Rather, contiguous fi<.lds of the same land. use were
given a single border bounding the entire a;."ea. One square kilometer cells
were then employed as the basic information unit to compile and record
these data. Although adequate f' or state-wide inventory purposes the level
of' generalization is too gross for analysis of smaller areas. County
governments and, regional planning commissions also possess some land use
information but the exact form varies in de-.ail from. tax maps to LUNR
inventory sheets. Given these conditions the d.ecision was made to provide
an information packet based, on the incorporation of a uniform data base at
a scale and level of complexity on which future change and monitoring of
land use could be assessed..

To provide such a, base two options wer» available: a comprehensive
ground survey, or the implementation of remote sensing imagery. As the
first approach wou1d. have required excessiv» amounts of time and manpower
the end. product would have been not only dated. but prohibitively expensive.



The only feasible option was the implementation of remote sensing
techniques.

~dt nd dr ea ~Ima ~esni

A search of available imagery resulted in three sets that traversed
the entire or a maJor portion of the shoreline at one point in time. The
first set consisted of LANDSAT  ERTS! imagery. Although this imagery was
certainly uniform in quality, current, and accessible, the scale
�:1,000,000! was too small and of insufficient resolution for detailed.
land use mapping unless expensive automated. processing and. image enhance-
ment techniques were employed.. The remaining imagery sets were hyper-
altitude flights  scale approximately 1:121,000! by V-2 aircraft recording
color infrared. photography. The most, recent coverage of this type was
obtained in June 1973. Unfortunately, an error in filter assignment to
the camera resulted in inferior photography. Attempts were made to adapt
this imagery as a data base but proved impossible. The remaining flight,
flown in July 1970, was employed as the initial data. base. Although some-
what dated, the photogzaphy was of good quality and did meet the necessity
of providing a uniform data base for the maJority of the study area  from
the Niagara River to Pulaski!. On+ the eastern portion of the lake shore
from Pulsski to Cape Vincent was omitted by this overflight. Coverage for
this section of the lake shore was provided frcm 1:24,000 and 1:48,000
black-and-white aerial photography flown in April 1974.

To provide potential users with a familiar data base at a useful
scale the color infrared photographs were enlaz ged to a scale of 1:24,000
and the land. use mapped from the photos on a parcel basis using a Bausch
and Lomb Zoom Transfer Scope. This scale proved to be optimum in extracting
the maximum amount of data from the photography as well as providing the
desired scale of the data base. Further magnification of the photograph
was attempted, but resulted in an image of degraded interpretability. A
base map was created by mapping each parcel of land use according to the
aforementioned categories. Since individual f'.elds were delineated, a
more precise reference data base was obtained than that utilized by the
LVNR program. Specifically, locations and amount of change in lancL use
can be identified and recorded in future attend>ts to update the Lake
Ontario Land Use Information System  LOLUIS! or sub-areas thereof.

Field ~Checkin snd Obsenvaticns

After the parcel maps of land. use were completed field checking was
begun to determine the accuracy of interpretation and assess temporal land
use changes that had. occurred since the overflight. Department of Trans-
portation base maps at a scale of 1:24,000 wer compared with the parcel
maps to determine an optimum traverse route through the study area. This
route was subsequently traveled by automobile xsing the base maps and parcel
maps for field reference. Approximately thirt,p percent of the entire study
area was field checked by this method. As smaLler fields and more intensive
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land use existed in the western and central portions of the study
area than along the eastern shoreline the former areas were more extensively
traversed, to document interpretation decisions.

The overall fidelity of the parcel maps w'as found to be better than
ninety percent for the entire study area. Errors that did exist were
found to be of two types. First, as might be expected, there were temporal
changes in areas of unstable land use. Specifically, areas acgacent to
urban agglomerations had been developed for housing and some vacation homes
had been constructed. along the shoreline peripheral to these settlements.
The other temporal change involved the practi=e of clearing old, unpro-
ductive orchards and replacing them with new plantings in the same or
different fields. While these changes obviou~ly constitute an inaccuracy the
amount of 1and. involved in relation to the total land area encompassed by
the study was minimal.

The second type of error was one of cate,~ory confusion. At times it
was difficult to distinguish between the fore. t �0! and, forest scrub �4!
categories. This was partially a result of interpretative error but more
often the cause was one of perspectives The U.stinction between the two
categories is sub!ective as there is inherent:Ly no sharp break between them.
As forest scrub matures it will evolve into forest and. the exact point of
change is an arbitrary decision. Moreover, the view one obtains from
aerial photography is different than the one presented. by ground. observa-
tion. It is believed. the change in perspecti re in viewing these two
categories is largely responsible for the disagreement found in comparing
ground with aerial interpretation. In short, aside from minor temporal
changes in land use the inventory as discusse<L in the following sections
is of relatively uniform and acceptable accuracy.

After the entire study area had been mapped the next step was to
transfer the data into a format compatible to automated data storage and
processing. This was accomplished by placing a gridded. transparency over
the parcel land use map and recording the dominant land use in each cell.
The dominant land use in a, ce11 is that activity occupying the ma]ority of
the area in the cell. Thus, if a cell contair.ed two, three, or more types
of land use the entire cell was given the lancl. use designation of the largest
portion of the cell. A cell size of five hectares was selected for the
mapping grid.. Five hectares was adopted, as it was believed to be the
smallest unit from which meaningful data coul<'. be recorded expeditiously
from the parcel map, thus extracting the maximum data as input for the
land use information system. Obviously, the size of the grid cell acts as
a mesh through which the parcel data are filtered. A larger cell size,
although easier to enumerate and classify, wo<.J.d have preJudiced the
resu1ts in favor of more extensive land use types.

In encoding the cells two modifications vere implemented to increase
the overall land. use accuracy. First, those cells that encompassed the
shore as well as the lake water itself were designated on the basis of
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the portion of the cell occupied. by the dominant land use. This step per-
mitted a more accurate ca1culation of land use and presented a more realis-
tic picture of the shoreline shape than would Xe possible if the entire
cell had been recorded as either water or land. Second., those cells with
wetlands were so noted. In many eases the wetlands category was not the
dominant land use but would obviously play an integral role in any assess-
ment of present land use for future planning. For these reasons the
dominant, land use of the cell was recorded along with the presence of
observed wetlands where applicable. Upon completion of the encoding step
the dsta were entered into a computer for tabulation of land. use and analysis.
For purposes of the present report land use tyIes were tabulated by type for
the entire study area to establish regional trends and. also by type for the
individual counties in order to examine local land use blends.

Land Use

In discussing land use we must deal with two types of trends; those
of a regional nature; and those related to locskities within this larger
area.. On one hand. it is reasonable to assume that the study area is
affected by proximity to the lake and thus there will be a subset of land
uses common to the entire region. Although these activities and economies
will undoubtedly vary spatially it is suggeste<. that there is a phenomeno-
logical auto correlation among the uses of the land and that specific
categories will predominant regionally. Other categories, of course,
will reflect local variations unique to the regional setting. In order
to adequate+ focus on these two types of variability land use will be
discussed in two sections: one dealing with pr edominant land uses in the
entire LOLUIS study area and the second. dealing with land use variation for
all 14 categories within each of the 7 countie: encompassing the region.

An Area Wide View of Land. Use

Land use in the study area falls predominately into six of the fourteen
categories that were used for purposes of inventory and these land cate-
gories account for 92.98@ of the land cover  Table A and Figures 2-7!. The
remaining land uses  8 categories! although sor~etimes spatially concen-
trated encL therefore loca11y important are not of a size significant
enough to affect the regional land use blend  ".able A and Figures 8-15!.

It is obvious that areas utilized for crops and pasture are the
most dominant land use in. the LOLUIS region  F gure 2!. Although the
amount of 1and in this category varies high1y :rom locality to locality  see
Figure 2a! crop and. pasture is the most import~mt areal component on the

The actual land use inventory and field check resulted from a
relatively complicated. set of procedures and practices. In order to
provide the reader with a feeling for the scop» of the data bank and
the type of information contained in it a site specific example of the
LOLUIS process is presented in Appendix 1,
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TABLE A

Proportion of Land in Land Use Categories, Lake Ontario Study Area

~Cate:orr Percent

Residential 5.12

Commercial, Industrial, Strip and
Clustered Settlement

O. 99

O. O6Extractive

Transportation

Institutional

Open Space and Recreation

Cropland. and Pasture

Orchards

Specialized. Agriculture

Forest Scrub

Forest and. Woodland

Water

Wetlands

Beach

0. 52

o. 55 10

1. 72

51 59

5.10

O.24 12

9.35

14.99

2.86

6.83

o.o8

"Each land use category was originally mapped on 58 three to four mile
wide sections that covered the study area. Hy examining each section
a relatively detailed. measure of' trends and > ates of land use change
across the study area was elicited. The six categories marked with
asterisks account for approximately 93 percent of' the land use in the
region and for this reason are graphed by county ss well as these 58
divisions. The remaining land use categoric: which account for 7 percent
of the land cover, are graphed only by count~ .
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regional mix. The fluctuations in occurrence are clearly related to the
appearance of urbanized, areas, impending urban penetration, more lucrative
agricultural operations  orcharding in Wayne County! and prohibitive
climatic conditions  Jefferson County!.

Process vegetables  snap beans, ca'bbage, cauliflower, cucumbers,
sweet corn, tomatoes! account for the ~ority of products grown on the
crop land.. In the Rochester area many of the vegetables are cultured for
fresh market produce. Towards the east  a transition zone starts on the
Oneida plain in the area of the Cayuga-Oswego County border! crops
associated with dsiry farming  grains, grass and hay! become dominant.
In this section pasture also becomes more common increasing in frequency
towards the northern border of the study area.

1. Orchard. Groves, Vineyards and Horticultural Areas:  Figures 3, 3a!

The influence of the lake in moderating temperatures on the Erie-
Ontario Plain has produced a fruit growing region that extends through
Niagara County, Orleans County, and Monroe County and. reaches its maximum
density and. approximate terminus in Wayne County where the coastline
begins to turn sharply northward. Qrchards in Niagara County produce many
of the tender tree fruits while Wayne County is outstanding in apple pro-
duction. Vineyards although common account for minor amounts of acreage
in this category.

There is again the obvious relationship with the urban influence.
Buffalo and Rochester provide local markets, transportation to larger
markets, and processing facilities. On the other extreme urban-suburban
residential penetration linked with the aesthetic considerations related
to the value of lake property have caused substantial speculation resulting
in much land fragmentation or abandonment particularly in Monroe and
Niagara counties.

Specialized. agriculture such as large feecLing operations or nurseries
are extremely rare in the study area  Figure 4I. Large feeding operations
are prohibited primarily by competitive bidding by other agricultural
lancL uses while nurseries are usually located c.loser to urban areas due
to transport considerations.

2. Forest Woodland and Forest Scrub Oriented Land Use

Large stands of timber are relatively absent in the western portion.
of the study area  Figures 5 and. 5a!. Substantial acreage in forest and
woodlands begins in Wayne County ancl reaches its greatest concentration
in Oswego County. Towards the north the stand." are more fragmented and
occur with diminishing frequency. It is quite obvious that agricultural
activities were responsible for the removal of forest woodland in the
study area. The presence of this category in the areas where climate
prohibits fruit and vegetable agriculture represents the climax status
of the shore area before large scale settlement began.



Today there appears to be little reforest. ation taking place. In
some areas  particularly where urban penetration of rural areas is
occurring!, many agricultural plots and, orchard areas are being allowed
to return to their natural state. These derelict or land. speculation
areas are generally covered with a sequent regrowth vegetation that is
categorized forest-scrub. Clear examples of this are portrayed. in
Figures 6 and 6a as the amount of land in scrub increases dramatically in
Eastern Monroe and Western Wayne Counties where speculation assumedly
is taking place. To the east and. north  Oswego and Jefferson Counties!
there is some urban penetration from Oswego and also second. home consid.�
eration. from Syracuse and other areas. These factors coupled with the
trend. for reduced size of dairy herds and high capital input to increase
dairy efficiency have led. many farmers to abandon their land. for substan-
tial profit at a time when land prices are rising.

3. Urban Settlement and Recreation Oriented Land Use

Approximately 5 percent of the land in the study area is used
for residential purposes  Figures 7 and 7a,!. Although there are only a
limited number of areas in which settlement is the dominant land use
residential use is a frequent occurrence within the entire study area.
It should. be noted. that there is a distinct clustering of settlements
 that, are away from the urban nodes ! along the lake shore itself. The
density drops off rapidly from the coastal zone. In Jefferson County
particularly, the lake shore residences are of a second home nature and.
seem to have increased in numbers in the last few years as evidenced by
the number of modern residences viewed. during a field check of the area.

Included in this group of land. use are i:~stitutional  religious,
health and. military facilities! users  Figure 8! and. open space and.
recreational facilities  Figure 9!. The lake shore is well populated
with existing state and local recreational fa ilities some of which are
currently being renovated.. During the peak r'creation seasons, however,
the parks ~e overcrowded  especially the Rochester-Buffalo coastal
corridor!. Coupled with a limited amount of open space for expansion
the LOLUIS study area may experience a shortage of recreation areas
since outdoor vacationing is increasing in popularity.

4. Industrial and Commercial Oriented. Land. Use  Including extractive
and transport!  Figures 10, ll, 12!

Although only a small part of the study ~Lrea �.994! is allocated.
to industrial-commercial activities, these economies are extremely im.�
portant to the region. Specific activities ai e mainly clustered around
the major urban nodes although numero~a small retailing service centers
exist throughout the study area. Only two urban nodes directly effected.
the compilation for the study area  Rochester and Oswego!, Buffalo,
Syracuse, and Watertown, however, also provid» retail services and are
responsible to some degree for the lack of services in the study area since
these places assume a central function in the region's economy although
they are physically exogenous to the area. Higher order services  manufacturing!
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are found. only in the Rochester and Oswego area,;. The other retailing
centers within the study provide lower order goods and other tertiary
services. These centers act primarily as farm supply and vacation-
recreation supply areas.

Extractive land, uses �.06$ of total! are .Locally oriented. and
usually of a sand and gravel nature. No extrem ly large operations were
observed. within the study area. Several quarri s are in operation in the
Rochester and Oswego urban zones but they are c.Learly beyond. the borders
of the LOLUIS region.

Land. use devoted to transportation always:."epresents a minor amount
of the total, land cover in a given area and the LOLUlS region is no
exception to this rulee The general circulation capability in the area
is strong and. currently provides easy access to most points ad]acent to the
Ontario shoreline.

5. Water Oriented. Land. Use  Includes water, wetlands and beach!

Wetlands  seasonably flooded basins and flats! constitute 6. 8$ of
the study area. The greatest concentration of wetlands is in eastern
Wayne, Cayuga, and. western Oswego counties  Figues 13 and 13a!. Wetlands
are normal, to some degree, along much of the Q>tario coast. In many
areas, however, they have been drained. or controlled to such an extent
that they are used. for agricultural or residential purposes. Many of
the still existent areas are now supervised by -.he Department of
Environmental Conservation as protected. wetland. and. wildlife refuges and
will remain as such for the foreseeable future.

Water  lakes, reservoirs, rivers, etc.! oc =upies 2.9C of the near
shoreline land use. Most of' the region has sore standing or moving water.
Only in a few cases was the land covered large t nough to register domi-
nance in the 5 hectare cell. From Wayne through Oswego Counties the
water categories registers its greatest areal extent  Figure 14!.

Beach, �.08$! of the total land use, is apparent throughout most of
the region along the lake shore. The beaches a;.e relatively narrow and,
in the ma!ority of the cases did. not constitute the dominant use within
any cell  Figure 15!.

Lend Uee b~ ~Count

In the previous section land use in the Laj<e Ontario study area was
examined from a synoptic perspective. General -.rends and. fluctuations
were noted and discussed for the entire shoreline. This approach is vital
to parties interested in the area as a total en.ity and provides useful
data in the format most useful to national, sta.e or macro-region  e.g.,
Great Lakes! analysts. In many instances it is probably even the optimum
scale for sub-state region and county level officials when a f'irst-cut or
overview of land use in their area is desired.. However, the need for a



more detailed assessment of land use to complement this overview cannot be
dismissed.

As the specific area of concern becomes smaller the necessity of
more discriminatory data quickly becomes apparent to even the casual
observer. County government and. sub-state planning commissions, among
others, are more immediately concerned, with what patterns exist specifi-
cally in their area of jurisdiction once a general impression is known.
ln an attempt to address this issue the LOLVI3 land use categories were
compiled and tabulated for those portions of ach of the seven counties
comprising the study area. Admitted1y, using man-made boundaries does
impose artificial break points in the data. ~hifts in county percentages
and area occupied. by each land use category do not automatically imply a
black-white change between counties. In most cases the transition in land
use ia a gradual one and the fluctuation is dre in part simply to the
location of the county boundary. If a border were shifted, the figures
for the county would obviously change. Yet, it must also be remembered
that land uses can in fact change markedly at a political border owing to
differences in zoning and similar land relatei ordinances. Reflect for a
moment on the variation in land use one experiences in crossing the United
States � Canada, United States � Mexico, Texa: � New Mexico, and similar
political boundaries owing to divergent enact d legislation and govern-
mental systems. Thus, for better or worse, a&ificia1 borders are a fact
of life and a pivotal unit in monitoring, inv.ntorying, and planning land
use.

By focusing on each of the counties, we are afforded the opportunity
of examining land use in more detail than was possible in considering the
study area as a single entity, as well as in a format more relevant to
sub-state needs. In the following paragraphs the fourteen land. use cate-
gories of LOLUIS are discussed. for those portions of the seven counties
embracing the study area.

1. Niagara County

Niagara County is the western-most county in the study area. Located
north of the Buffalo metropolitan area it inc'udes Niagara Falls and.
abuts the Canadian border. As such, the county experiences pressures from
many sources. Prime agricultural land is sought for urban uses such as
industry, housing, and recreation. While the study area portion of the
county haa undoubtedly felt the influence of these forces, it is apparent
from Figure 16 that it still remains essentia ~ agriculturally oriented.
Over sixty-four percent of the area is occupied by cropland. and pasture �1!
with 7.5 percent devoted. to orchards �2!, and 7 percent to specialized
agriculture �3!. Forest, the second most dorrinant land use, contains
slightly more than 9 percent of the total. Orally 3.2 percent is classified
as residential �1! and. urban activities as a ~hole  categories 11, 12,
15, 16, and 19! comprises less than 10 percent of the total land area.
In short, the fertile lake plain is still most useful for the production
of foodstuffs and retains its role as a supplier of such to the cities.
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2. Or leans County

Situated midway between the Buffalo and Rochester urban clusters,
Orleans County has remained relatively unaffected. by the immediate pressures
of urbanization. As can be seen in Figure 17 the study area portion of
the county is dominated by the production of agricultural commodities.
Fresh vegetables such as tomatoes, cucumbers, and. cabbage comprise the
majority of the 73.3 percent of the land. used, for cropland and pasture �1!.
Scrub forest �4!, with slightly over 6 percent of the land, is the next
most important land use while urban associated land uses are found only
in marginal amounts. Perhaps even more than the preceding area agricul-
ture is the monoculture of the land.

3. Monroe County

The effects of urbanization are quite apparent in the study area
segment of Monroe County. While cropland and pasture �1! remains the
major activity less than half of the total area. is found to be so oriented
 Figure 18!. Residential land use  ll! is fourd on almost 20 percent of
the area and open space on over 5 percent. Und.oubted1y what was once
farmland. has now become first and. second homes by the lake, suburban
developments, and golf courses. Moreover, mucl.. of the scrub forest �4!
and. forest �0!, are probably idle and. abandoned agricultural lands awaiting
further expansion of the Rochester urban area. Although the exact
rate is unknown it is believed this portion of the study area is under-
going the most rapid as well as the most drastic change in land use.

4. Wayne County

As can be seen in Figure 19 this area has experienced few if any
direct changes in land use as a result of Rochester's growth, instead,
cropland. and, pasture �1! is complemented by orchard activity �2! � 30.5
percent and. 17.5 percent respective+. This is fruit country and
land. that is not in production for either fruits or vegetables is
generally either aged, worn-out orchards or lar>d too wet or wooded to be
considered. economical+ productive. Note, for example, that over 20 per-
cent of the area is forest �0!, while wetland: �0! and, scrub forest �4!�
much of the latter being overgrown aged fruit trees, each occupy over
10 percent. In short this county's area is alz~ost evenly divided
'between crops and. orchards on one hand. and wet ands and forests on the
other.

5. Cayuga County

Qn+ a sma11 portion of Cayuga County is found in the LOLUIS study
area, but it marks a transition in land use pa-.terna. Previous counties
have exhibited. a marked dominance of agricultural land use owing to
advantageous climate and. fertile soils. However, in moving east along
the lakeshore the land becomes less well-drain~d and the soil becomes
hilly, more dissected, and rocky. This trend is apparent by examining
Figure 20 and comparing it with Figures 16-19. Although cropland and



pasture �1! comprise slightly more than 41 percent of' the land, most of
it is devoted. to pasture or crops useable as livestock feed. rather than
fresh vegetables. The large percentages devoted to forest �0! and
wetland �0! uses readily illustrate the less f'ertile field. conditions
extant in the area. The lack of urban relat d uses and. orchard activity
also point to a rural area beset by rising o~erating costs and declining
productivity on less than optimum land..

6. Oswego County

The trends and conditions ctiscussed in .he above paragraph are even more
marked in the Oswego County segment of the s,udy area. Note that while
cropland and. pasture �1! remains the single most dominant activity the
combined area occupied by forest �0!, wetland �0!, and. scrub forest �4!
totals over 40 percent  Figure 21!, Too, there is virtually no land. in-
volved in the production of orchard crops �2! or specialized agriculture
�3!. The small percentages devoted to urban uses �1, 16, 19! mirror
the role of the city of Oswego as a regional trade and service center.
In general it could be said. that this segment of the study area is chiefly
one of' dairy, idle land., and recreation uses�

7. Jefferson County

The last county containing portions of the LOLUIS study extend.s along
much of the eastern lake shore with the studv area itself terminating at
the conflux of Lake Ontario and the St. Lawr~ nce River. A quick glance
at Figure 22 shows the dominance of' cropland and pasture �1! and the
monoculture characteristics of the area. Alrsost no orchards �2! are
found and little urban activity. In sharp cc>ntrast to western segments
of the study area this land is primarily dai!~ country with cropland
devoted almost exclusively to the production of livestock feed, Rocky
soils too wet or infertile for cultivation remain as scrub forest �4!,
forest �0!, or wetland. �0!. In addition, < onditions in much of the area
comprising these latter three categories can be attributed to the numerous
islands, peninsulas, and. inlets extant along the eastern lakeshore.
Although sharing many of the characteristics found. in Oswego and. Cayuga.
counties this segment of' the shoreline, in cc>ntrast, appears to retain
a viable agricultural community supplemented with recreation opportunities
afforded by woods, water, wetlands, and. inderited coastline.

8. summary

It must be remembered. that, the percentages of land. use concentration
reported in the above paragraphs are, to a large degree, s. function of
the five hectare cell size employed in the ir.ventory and analysis. While
the decisions and rationale for the use of' tE.is measure have been dis-
cussed previously, it cannot be denied that some selected small differences
in f'igures could be expected. if' larger or st.lier cells were used as a
base. For example, if smaller cells were used one could expect urban
areas  e. g., residential land, institutional, transportation!, beach areas,
and small wetlands to assume a more significant role. Larger cells would
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There are also other effects of these changing Land use patterns.
Planned. increases in power generation capacity will add 4 new power plants
to the shoreline which will 'bring the l990 tctal to lO, including 4 nuclear
facilities. This will lead to increased. thermal discharges. Additionally,
the rise in population will necessitate new sewage treatment facilities.
 In the Rochester area there are now 42 fa.cilities and. L8 new operations
are in the planning stage.! Similarly the decrease in farmland will
provoke a need to increase yield, and the associated inputs of fertilizers
will add to the other environmental proble 's associated with urban expansion.

Given these conditions both prevaili nd anticipated, a thorough
knowledge of land use patterns and activ' is essential if sound
planning and. wise management of resources an~ to be implemented. The
Lake Ontario Land. Use Informat,ion System  LOLUIS! is an attempt to supply
at least part of this needed data base. The entire shoreline of Lake
Ontario inland for six kilometers was mapped from hyper-altitude aerial
photography using fourteen land use categories. Land. use activity in the
study area was first recorded on a parcel basis. To facilitate data
retrieval, storage, and updating five hectare cells were then employed
to record the dominant land use by cell. From the cell data land. use by
category was tabulated. for the study area as a whole and for those por-
tions of each of the seven counties comprising the study area.

By utilization of the above procedures in the initial analysis the
following data may be obtained from LOLUIS:

1! A map of land use by parcel for the entire study area or any
sub-area.

2! A land use map of the entire study area or any sub-area, showing
the dominant land use by five hectare ceLls.

3! The amount of land devoted. to each of fourteen land use cate-
gories for any part of all of the study area  based on dominant
land use and. five hectare cells!.

4! Schematic maps and data of each of the fourteen categories showing
trends and patterns for the entire study area or any sub-portion.

5! A record of the land use by cell in computer-compatible form.

It is realized the data provided by LOLUIS are not a panacea. to the
multifarious needs of decision-makers desiring land use information. There
is no perfect land classification system. Ho'~ever, it is believed that
LOLUIS is a significant first step or benchmark from which a comprehen-
sive data base can be created. As a building block LOLUIS does provide
sufficient, data for many regional needs. Moreover, the parcel data. and

Personal communication, Power Authority of the State of New York.
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cell data do supply input to surrogate studies such as power-site loca-
tion, recreation development, preservation of' open space an� ecologically
sensitive areas, and. urban development. Obviously, correlation of LOLUIS
data will soil types, vegetation, drainage and. hydrologic data, and
topographic data  to name but a few! quickly magnifies the breadth and.
scope of the system and. its potential usefulness.

A discussion of hypothetical applications of LOLUIS is undoubtedly
superfluous at this point, The authors firmly believe the system is a
significant step in land use planning. It was purposely designed to be
simplistic in. order that it can be customized to specific problems. For
example, by using the parcel data land use can 'be re-inventoried with
virtually any cell-size and made computer-comp ctible. It is hoped both
persons in direct as well as indirect need of land use information will
give serious consideration to LOLUIS and. what .'.t can provide.
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FIGURE CAPTIONS

1 LOLUIS Study Area. The inventory,md analysis detailed in
the following pages is based on laid use data collected. from
the area adjacent to the Lake Ontario shoreline that is
symbolized in grey.

Figure

Figure 2 LancL Use by County � Code 21  Cropland and Pasture!

Figure 2a Land. Use by 58 Divisions--Code 21  Cropland. and Pasture!

3 Land. Vse by County � Code 22  Orchacds, Groves, Vineyards,
and. Horticultural Areas!

Figure

3a Land Use by 58 Divisions � Code 22  Orchards, Groves,
Vineyards, and. Horticultural Areas!

Fi gure

Figure 4 Land Use by County � Code 23  Specialized Agriculture!

Figure 5 Land. Use by County � Code 30  Forest and Woodland!

Figure 5a Land Use by 58 Divisions � Code 30  Forest and Woodland!

Figure 6 Land Use by County � Code 24  Forest Scrub!

Figure 6s. Land Use by 58 Divisions � Code 24  Forest Scrub!

Figure 7 Land Use by County � Code 11  Residential!

Figure 7a Land. Use by 58 Divisions � Code ll  Residential!

Figure 8 Land Use by County � Code 16  Institutional!

Figure 9 Land Use by County � Code 19  Open Space and Recreation!

Figure 10 Land Use by County--Code 12  Commercial, Industrial and
Strip!

Figure ll Land Use by County � Code 14  Extractive!

Figure 13 Land Use by County � Code 60  Wetlands!

Figure 13a Land. Use by 58 Divisions--Code 60  Wetlands!

Figure 14 Land Use by County � Cocle 50  Water !

Figure 15 Land Use by County � Code 72  Beaches!

Figure 12 Land Use by County � Code 15  Transportation, Communication,
Utilities!



24

Figure 16 Percentage of Land Use by Category in Niagara County

Figure 17 Percentage of Land Use by Category in Orleans County

Figure 18 Percentage of' Land Use by Category in Monroe County

Figure 19 Percentage of Land Use by Category in. Wayne County

Figure 20 Percentage of' Land Use by Category in Cayuga County

Figure 21 Percentage of Land Use by Category in Oswego County

Figure 22 Percentage of Land. Use by Category in Jef'ferson County
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Figure 6a Land Use by 58 Divisions � Code 24  Forest Scrub!
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APPENDIX 1

The actual procedures involved. in acquiring the land. use data for the
LOLUIS study area were discussed. in the text. In rea1ity most of the
information existed. in graphic or tabular form., Figure 1 portrays the
sequence that was executed in order to measure the land. use activities
described. in. this study. Once the remotely se»aed data were interpreted.
a parcel map was produced for the region. A partial map is shown in
Figure 2. Some patterns on the photographs we:"e not clearly discernible.
This coupled. with the temporal lag between the date of the photographic
mission and. the study date necessitated an exhaustive field, check of the
shorej inc. Required annotations were made to � .he parcel maps  Figure 3!
and the data base was then griMed with 5 hectare cells  Figure 4!, Domi-
nant land use information was converted. to MRF  Machine Readable Format!
allowing for computation and computerized mapping  Figures 5-10!. These
computer maps portray the locations of the 6 t~p ranked. LOLUIS categories
for the area shown in. Figure 2. Any of the laxd use categories or com-
binations of categories can be extracted and moped in this manner.

The initial data acquisition and. mapping «as carried out utilizing
56 three to four mile wide data enumeration divisions along the Lake
Ontario coast. The types of information described. above are available
for any location within the study area.



42

APPENDIX FIGURE CAPTIONS

Figure 5 Computer Map of Cell Data for Landuse
Category 21  Cropland and Pasture!

Figure 6 Computer Map of Cell Data for Landuse
Category 30  Forest snd, Woodland!

Computer Map of Cell Data for Landuse
Category 24  Forest Scrub!

Figure 7

Figure 8 Computer Map of Cell Data for Landuse
Category 60  Wetlands!

Figure 9 Computer Map of Cell Data for Landuse
Category 11  Residential!

Computer Map of Cell Data for Landuse
Category 22  Orchards, Groves, Vines, and Horticultural
Areas!

Figure 10

Figure 1 Sequence of Operations

Figure 2 A Portion of a Parcel Map from the Rochester East Quadrangle

Figure 3 Field. Update of Parcel Map

Figure 4 Grid Placement for Analysis and Mapping
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AERIAL PHOTOGRAPHY

 DATA BASE!

INTERPRETATION

PARCEL MAP

BY FIELD

I:24,000

FIELD CHECK

GRIDDED MAPPING

15 HECTARE CELL!
I:241000

CCMPUTER TABULATION

INFORMATION AVAILABLE

BY TYPE OR BY AREA DOWN

TO PARCEL DATA

Figure 1. Se~mae of ~atians
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Figure 5. Quoter Map of Cell Data far Xarduse Category 21.
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FigUre 9. Canpaxter map of cell data for Landuse Category ]l.
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Figure 10. ~axter map of celL data for larBuse Cahegecy 22.




