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As Texas' Tarrant County continues to undergo rapid change due to

growth and expansion, the need for proactive, resourceful community planning

is greater than ever. One crucial issue facing the region is how to preserve

open areas that serve the county's citizens' ecological, recreational, cultural

and economic needs. In order to assess how much open space is needed

and which sites should be considered for special attention, large amounts of

varied spatial information must be analyzed. The answer to effectively dealing

with such data sets is a geographic information system (GIS) that stores all

pertinent data digitally and allows for its manipulation through use of a

computer software package. This project demonstrates the construction of a

land planning GIS for Tarrant County, and explores how the technology could

be used to select sites for a county wide open space preservation plan.



ACKNOWLEDGEMENTS

I would like to sincerely thank those persons and agencies who greatly

aided this project through the generous sharing of advice, direction and

information, particularly the North Central Texas Council of Governments, the

Region Six Environmental Protection Agency and the hard working members of

the Tarrant County Urban Strategies Committee.

iii



TABLE OF CONTENTS

Page

ACKNOWLEDGEMENTS ................................... . . . iii

LIST OF TABLES .............--............................

LIST OF FIGURES...........................................

INTRODUCTION............................................

Chapter

1. OPEN SPACE DEFINED................................. 4

2. GOALS AND OBJECTIVES .............................. 7

3. THE TARRANT COUNTY ATLAS FOR PLANNING ............... 9

4. THE PLAN......................................... 20

5. THE DATA BASE.................................... 36

APPENDIX A - LAND COVER CLASS DEFINITIONS ................... 48

APPENDIX B - LAND RESOURCE UNIT CLASS DEFINITIONS .......... 50

APPENDIX C - TCAP SCHEMATIC AND DATA LAYER EXPLANATIONS ... 52

APPENDIX D - EXPLANATIONS OF ARC/INFO 6.0 TERMS ............ 55

APPENDIX F - MAP FIGURES ................................... 57

REFERENCES .. .......................................... 73

iv



LIST OF TABLES

Page

1. LAND COVER CLASSES AND SURFACE
AREA RATIOS ...................--..................... 12

2. MAJOR RESERVOIRS OF TARRANT COUNTY .................. 16

3. TERRESTRIAL HABITAT TYPES AND FEATURES
NECESSARY TO CREATE AN
OPTIMUM COMMUNITY-................ ............... 23

4. NPRA POPULATION/SPACE RATIOS FOR
OUTDOOR RECREATION FACILITIES ................... ..... 23

5. TARRANT COUNTY PARK FACILITIES BROKEN DOWN BY NPRA
CLASSIFICATION ..-.................................... .28

6. TCAP DATA LAYERS AND THEIR ORIGINAL SOURCES ........... 41

V



LIST OF FIGURES

Page

DIGITAL SPATIAL DATA IN A GIS.......... .

TARRANT COUNTY LANDCOVER CLASSES .. .

................... 10

................... 58

TARRANT COUNTY FLOODPLAIN ......................... 59

TARRANT COUNTY AQUIFERS. ........................ .. 60

TARRANT COUNTY LAND RESOURCE UNITS .................. 61

TARRANT COUNTY HYDROLOGY .......................... 62

TARRANT COUNTY ELEVATION ............................ 63

EXISTING PARK SPACE IN TARRANT COUNTY ................. 64

TARRANT COUNTY TRANSPORTATION NETWORK .............. 65

TARRANT COUNTY RIPARIAN WOODLANDS...................66

11. LANDFILLS IN THE TARRANT COUNTY FLOODPLAIN ...........

12. POTENTIAL GREENBELT LINKAGES .......................

13. POPULATION DENSITY AND OPEN SPACE RESOURCES ....... .

14. POTENTIAL URBAN PARK SITES FOR TARRANT COUNTY ...... .

67

68

69

70

POTENTIAL RANGELAND PRESERVES IN TARRANT COUNTY ...... 71

TARRANT COUNTY CONCEPTUAL OPEN SPACE PLAN...........72

DATABASE CONSTRUCTION PLANNING FLOWCHART ........... 37

vi

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

15.

16.

17.



INTRODUCTION

"A Wild and Beautiful Country"

"After staying about a week at Johnson Station, we started in company with

Major Arnold and command up Trinity River in search of a place to locate the

regular United States troops. We passed through the Cross Timbers, crossing

the different creeks as best we could, through a wild and beautiful country

inhabited only by Indians, wild or mustang horses, innumerable

quantities of deer, wolves and wild turkeys."

The impressions above were recorded by Simon B. Ferrar, a member of

an advance scouting party charged with selecting a site for the frontier military

outpost that would eventually become the city of Fort Worth (Garrett, 1972). At

the time of Ferrar's ruminations the region including today's Tarrant County

was home to more wolves than people, and, with its mixture of timber land and

wide open native grass prairies it must have looked like heaven to early

pioneers seeking a place to make a start.

Ferrar would find the Tarrant County of today quite different, however.

Now Fort Worth is one of the largest cities in a state renowned for its huge

metropolitan areas, and once small rural towns, like Hurst and Arlington, have

blossomed, seemingly overnight, into sizable municipalities in their own right.

1
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County's recent past as to be taken for granted. Population increases and the

building expansion that accompanies them have brought significant

opportunities and rewards to the region's culture and economy, but not without

a cost. One price the county has paid for its economic good fortune is the

loss of some of its enviable natural resources, especially in the form of simple

open space. The problem is a paradox. As development increases, the

amount of open land is reduced, and yet, at the same time, the growing

population is expressing an increased demand for open natural areas where

people can play, relax or just enjoy the aesthetic and ecological benefits that

open space provides.

In spite of this very real dilemma, the need for active open space

planning in Tarrant county might not be readily apparent to some. After all, the

county and its municipalities already maintain numerous parks and recreation

areas, and outside the city limits you can be quickly enveloped by the

seemingly endless and beautiful North Texas countryside. However, according

to the 1990 Texas Outdoor Recreation Plan (Araujo, et .al., 1990), these rural

areas are rapidly disappearing, and existing park facilities are already

struggling to meet the demands of a growing metropolitan population. Open

space planning is not only prudent, it is absolutely necessary to assure present

and future Tarrant County generations the chance for continued enjoyment of

the beautiful open space amenities they are accustomed to.

As the process of growth and development continue, the foreboding
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question must be asked - Is it possible for Tarrant County to welcome

economic expansion and yet preserve at least some of Ferrar's early image of

a "wild and beautiful country"? The answer is probably yes, but it will take the

concentrated effort of a concerned citizenry armed with accurate and easy to

use information, and research presented in this thesis addresses that need.



CHAPTER I

OPEN SPACE DEFINED

We travel together, passengers on a little spaceship, dependent on its

vulnerable reserves of air and soil; all committed for our safety to its

security and peace; preserved from annihilation only by the care,

work and, I will say, the love we give our fragile craft.

Adlai E. Stevenson

"Open space" is a dangerously ambiguous term, especially when it is

used in the context of municipal or regional planning. After all, what exactly

constitutes open space? Lack of development? Significant natural features?

And what are genuine open space functions? Softball parks? Wildlife

sanctuaries? Corn fields? These are the questions that inevitably arise when

discussing the concept of preserving some areas from overt commercial,

residential or industrial development. Truly speaking, of course, open space is

really what the interested parties decide it is for the sake of their future plans,

according to the goals they desire to meet. Tarrant County planners, as well,

will eventually make the ultimate delineation as to their particular criteria for

open space. However, for the sake of this study and as a reference point for

the future, a general definition of open space will be determined to be any area

4



where normal development is minimized and emphasis is placed on natural,

outdoor related uses (NCTCOG, 1975).

Given such a broad definition, categories of open space can be widely

varied, ranging from recreational sports fields to completely natural wildlife

refuges. The types of open space a community needs in a certain situation will

be determined by the function it has to serve. Generally, open space can

serve three basic functions:

1). recreation, such as ball fields, lakes for fishing and water sports,
trails for biking and hiking,

2). public health, such as water quality preservation, noise
attenuation, flood control, and

3). ecological, such as habitat preservation, pollution reduction, and
scenic amenities.

Naturally, one location can often serve two or even three functions, such as

riverside greenbelts that provide hiking trails and wildlife habitat protection,

while also maintaining flood control (Gold, 1980).

In addition to its direct benefits, open space of all varieties has the

indirect effect of making a living area more comfortable and desirable, thereby

increasing property values while enhancing the area's public image. From

Manhattan's Central Park to Austin's Barton Springs, open space is a source of

civic identity and pride that usually makes an impact on visitors as well.

Individuals and businesses often consider the environmental and recreational

qualities of potential relocation sites along with other financial factors.

l
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Therefore, focusing attention on the preservation of open space in Tarrant

County could very well have positive repercussions on county-wide economic

development.

Tarrant County is not the first place to have to deal with the issue of

vanishing open space; virtually every other dynamically growing area faces the

same challenge. Tarrant County is, however, fortunately unique in that it has

the opportunity to confront the problem before it has reached a critical stage.

If we must accept the assumption that continued growth, and therefore

continued loss of open space, are almost inevitable, we can also take heart

that there is still time to make wise, informed choices about what resources

can be preserved, and the manner in which it will be done. It is an opportunity

that Tarrant County cannot afford to miss.

1



CHAPTER II

GOALS AND OBJECTIVES

Now there is one important fact regarding spaceship earth, and that is that no

instruction book came with it.

R. Buckminster Fuller

In order to aid in planning for the future, a variety of geographic

information, from wildlife habitat locations to major highway arteries, must be

considered. Individually, these pieces of data may be of little use.

Conglomerated, they could certainly be incomprehensible. The answer for

handling such a large amount of spatial data in an organized and efficient

manner is a Geographic Information System (GIS), where all relevant data can

be stored in digital (computer) format and accessed and analyzed with relative

ease. Planning agencies at all levels have already recognized the value of GIS

technology, and many have even applied it toward open space issues. There

is little doubt that Tarrant County will want to do the same. So, to demonstrate

how instrumental a GIS can be to open space planning, this project was

designed to meet three broad goals:

1). to catalog and assimilate resource information pertinent to open
space planning for Tarrant County in a GIS computer database,

2). to use the analytical powers of the GIS software to help identify

7
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areas within the county that are potentially at risk or in need of
preservation, and

3). to demonstrate how such information can stimulate communinty
involvement by producing a demonstrative open space
preservation plan based on the results of the GIS analysis.

The process of meeting these goals actually involved two distinct

phases - database construction and data analysis/interpretation. The

mechanics of building the database, along with acquiring and converting all the

included data are detailed in the final chapter of this thesis . The remaining

chapters will cover the individual data layers themselves, the analytical

processes involved and the development of the suggested open space

preservation plan.



CHAPTER III

THE TARRANT COUNTY ATLAS FOR PLANNING

"Everything is connected to everything else".

Barry Commoner

A Geographic Information System stores the various spatial information it

contains in separate layers, each roughly the digital equivalent of a hard copy

map (Figure 1). In contrast to hard copy maps, however, the geographic

elements in GIS layers can have an almost inexhaustible supply of attributes

associated with them. An example would be a GIS transportation layer which

not only displays a map of area roads, but also includes critical information

about each road segment such as location, road class, construction details or

number of potholes. The more relevant data layers the GIS contains, the better

prepared the decision makers will be to assess which actions they should take.

While the data layers acquired for this GIS are not completely exhaustive in

scope, they do provide a fundamental catalog of Tarrant County's resources,

especially from a land planning standpoint. Of course, one tremendous

advantage of the GIS approach to storing spatial data is that data layers not

originally included in the system can be added whenever they become needed

or available. The following is a summary of the fundamental component layers

9
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Digital Spatial Data In A GIS

I I _____ _____ I

Figure 1. Digital Spatial Data In A GIS
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of this initial aggregation of resource data called the Tarrant County Atlas for

Planning (TCAP). All map figures referred to in this and subsequent chapters

can be found in Appendix F.

Land Cover

In order to make appropriate assessments concerning land use in

Tarrant County, it is also critical to obtain a reasonable evaluation of the types

and amounts of land cover present within county boundaries. Without GIS

technology this could be a daunting and extremely time consuming task, but it

was accomplished with relative speed and ease with the use of satellite

imagery and image processing software. A Landsat Thematic Mapper (TM)

image taken in April of 1990, was used to determine land cover. The image is

collectively made up of many independent cells called pixels, each

representing a 30 X 30 meter (0.22 acres) section of surface area. A simple

visual inspection of the satellite image on a computer monitor can sometimes

reveal many differing kinds of land cover, but a more accurate and efficient

method of evaluation is to group the individual pixels into common classes of

comparable spectral reflectance (the amount and wavelengths of the sun's light

reflected by the features on the earth's surface). Pixels with similar spectral

reflectance values are judged to be of like land cover (Jensen, 1986). The

analysis of the April, 1990 TM image ultimately distinguished six distinct land

cover classes. Table 1 lists these land cover types and their proportions,

while complete definitions of the individual classes are provided in Appendix A.

1
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Table 1: 1990 Tarrant County Land Cover Classes and Surface Area Ratios.
Land Cover Class Area In Acres Percent of Total County

Area

Water Bo

Develope

Crop/Past

vvoodI

Ranch/

dies 28,060.5 4.58

i/Disturbed Land 227,278.0 37.10

ure Land 69,999.4 11.43

and 125,575.7 20.50
/Shrub Land 156,532.8 25.56

Ornamental Agriculture 5101.3 0.83
Total 612,547.7 100

Figure 2 shows a color composite of the land cover classification.

Obviously, the urban/disturbed land is the largest of the six classes, occupying

over 37% of total county land area. This might seem disturbing to some, but

for perspective one need only consider that developed land in neighboring

Dallas County encompasses nearly 53% of available land (Half, 1991).

Not surprisingly, shrub/ranchland is another large land cover class,

especially in the northwest corner of the county. Though in many ways these

lands have been ecologically altered from the native prairies they once were,

they remain unique, viable habitats and inextricably linked to the county's

ranching and cowboy heritage. As development proceeds, protecting some of

the remaining Tarrant County ranchlands may need to become a priority.

Finally, the woodland cover class also deserves special attention.

Because tree covered landscapes are both aesthetically pleasing and

ecologically rich, woodland habitat, especially in connection with water bodies,

11
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is highly prized, and has been traditionally protected in many parts of the

county. However, as development pressures increase in Tarrant County, it

appears that remaining stands of upland and bottomland forest might be at

risk, especially in the northeast portion of the county where the Eastern Cross

Timbers formerly dominated the countryside.

Floodplain

Those areas associated with water bodies which have an elevation

approximately equal to the 100 year flood (that flood which has a one percent

chance of occurring every year) are of special interest to open space planners

for several reasons. Being potentially flood prone lands, they often discourage

intense development. At the same time, their supply of water and good soil

make them ideal habitats for trees and wildlife. This characteristic in turn

makes them appealing to people for scenic and recreational purposes. Finally,

protection of the floodplain has health and safety implications because

vegetation along water bodies reduces erosion and helps retain runoff, thereby

improving water quality and lowering the risk of floods (NCTCOG, 1975).

The floodplain data for this project was obtained from the 1988 Federal

Emergency Management Agency's (FEMA) Flood Insurance Rate Maps. The

data show that, although Tarrant County does not have a reputation for serious

flooding, over 11 percent of the county land area lies within the 100 year

floodplain. The floodplain width varies according to elevation and the size of

the water body it is associated with. Figure 3 shows that generally, the widest

__
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parts of the floodplain are around the West Fork of the Trinity River in central

Tarrant County.

Aquifers

Tarrant County's borders encompass portions of two large aquifers.

One, the Trinity, is a major aquifer, meaning it supplies large quantities of water

in large areas. The other aquifer, the Woodbine, is classified as a minor

aquifer because it either supplies large quantities of water in small areas or

relatively small quantities in large areas (Texas Water Development Board,

1991). Digitized data obtained from the Texas Water Commission (Figure 4)

show the locations of both the aquifers. Even though neither aquifer is the sole

source of drinking water for a major community, and therefore ineligible for

strict federal protection, they do provide some drinking water for rural county

residents as well as irrigation, and their concerns should remain an integral

part of any development or open space planning. While general aquifer

location information like this data layer offers is of limited use in land planning,

it can be combined with other land resource, hydrology and well location data

to insure that recharge capabilities are maintained, subsidence is avoided and

ground water supplies are protected from risk of contamination.

Land Resource Units

The physical, chemical and biological characteristics of Tarrant County's

land are as varied as the area's landscapes, and recognition of these factors

can aid in assessing whether a proposed land use is compatible with the

l
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proposed site or economically feasible. Figure 5, a representation of

information digitized from a 1977 land resource map produced by the Bureau

of Economic Geology .at the University of Texas (Kier, et. al., 1977), shows the

diversity of the study area by dividing the land into different units based on

physical process and geomorphic characteristics. Definitions of these various

resource units are provided in Appendix B. One particularly interesting class is

"recharge sand", typified by its function "as an area of significant ground water

recharge to an aquifer system" (Kier, et. al., 1977). Identification of these areas

could have a direct impact on the types of development that would be

encouraged or precluded by their presence.

Hydrography

Tarrant County's water resources are some of the most plentiful and

varied in the North Texas region. Consisting of six major surface water

reservoirs fed by several major and minor tributaries of the Trinity river ( Figure

6), the county's surface water provides a diverse range of uses - from active

and passive recreation to municipal drinking water and sewage treatment.

Table 2 lists the major reservoirs in Tarrant county along with their size, and

major functions. The importance of this information in a natural resource atlas

of the county is as multifaceted as it is obvious. In addition to the benefits

obtained directly from the water, the lands surrounding these hydrologic

features provide much of the county's current park and open space, as well as

flood attenuation. When the hydrologic resources of the region are impaired
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due to encroachment of development, the effects can be felt in many areas

besides simple water quality.

Table 2: Major Reservoirs of Tarrant County.
Lake Name Surface Area Size (acres) Major Functions

Arlington 2,275 water supply,
recreation, cooling

Benbrook 3,770 flood control, water
supply, recreation

Eagle Mountain* 9,200 flood control, water
supply, recreation

Grapevine* 7,380 flood control, water
supply, recreation

Joe Pool* 7,470 flood control, water
supply, recreation

Worth 3,500 water supply,
recreation

Indicates lake that is shared with a neighboring county.

Topography

The actual elevation of Tarrant County ranges from a low of 135 ft. to a

high of 305 ft. above sea level. 1990 Digital Elevation Model data were used to

provide the county topography with elevation being measured at approximately

256 foot intervals across the county. Slope (rise over run) is, a good indication

of topographic variety, and Figure 7 shows the percent slope over Tarrant

County. Steep slopes and dramatic elevation shifts are crucial factors when

considering site locations for development, and can provide aesthetic

enhancement to the landscape as well. The very fact that Tarrant County does

not truly possess areas where topography would likely inhibit development

J



17

emphasizes the potential need to look closely at any specific locations where

the elevation of the terrain is noticeably varied. These sites might be prized for

their uniqueness in the region, in addition to the factors already mentioned.

Existing Parks

Although open space and park space are not necessarily synonymous,

it can be advantageous to combine the two when the opportunity exists. In

order to do this, it is critical to consider the types and amounts of park and

open space resources that are already available to the community at large.

The North Central Texas Council of Governments provided a general overview

of current park facilities within Tarrant County comprising nearly 34,647 total

land acres (Figure 8). The various sites range from the large Fort Worth Nature

Center and Refuge (3500 acres) to small neighborhood facilities that

emphasize playgrounds and picnic tables. In spite of its size and diversity, the

current park system may already be overburdened. Growing population and

decreasing land area only exasperate this trend. By taking into account the

potentially crucial need for additional park facilities in Tarrant County, open

space planners may be able to address two problems at once.

Population

At the turn of the century, the U.S. Census counted 52,376 residents in

Tarrant County. As it prepares to enter the next century, the county's

population has grown to over 1,170,167 (U.S. Census, 1990), and the Texas

Controllers Office estimates that Tarrant County could add another quarter
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million residents by the turn of the century. Whether or not this growth trend

continues, the size and spatial arrangement of the target population which an
open space plan or any significant project would impact is of serious

importance to land planners. The most recent comprehensive population data

were derived from the 1990 U.S. Census and incorporated as a series of data

layers in the TCAP. They show such crucial planning information as population

per municipality and population density per census tract. Of all the data layers

within the TCAP, population has the greatest potential for constant flux, and

figure 8 parks must be updated consistently with newer, more accurate figures.

Transportation

Accessibility to open space is almost as important as securing the land

itself. Data detailing the Tarrant County transportation network can help judge
whether certain locations are essentially available to their targeted population.

The 1990 TIGER files complied by the U.S. Census Bureau and obtained from

the EPA, Region Six, provide a fairly comprehensive overview of existing

transportation networks within Tarrant County including major arteries,

residential streets and railroads (Figure 9). Using this information planners will

be able to site facilities in areas to attain the maximum exposure or non-

exposure, as the need requires.

Potential Future Layers

The aggregation of all the individual data layers listed above and a few

smaller ones, such as sites of air monitoring stations and municipal solid waste
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facilities, form the bulk of the initial TCAP. The schematic structure of the
database and complete definitions of the individual layers can be found in

Appendix C.

In addition to the layers already present there are several possibilities for

extending the database to make it even more effective. Some potential

additions to the TCAP could include:

1). locations of major wetlands

2). real estate information, such as abstract and parcel delineations

3). school district boundaries

4). detailed soils information

5). cultural and historical sites

6). locations of unique regional flora and fauna, especially
endangered and threatened species.

Even with these additions the TCAP would be far from a truly exhaustive

resource, but this seeming limitation truly emphasizes the strength of a GIS.

By storing geographic information digitally the system is flexible enough to

allow for the constant addition and updating of its components. So, in the

future, if more layers become available, they can be added to the database

with minimal trouble.



CHAPTER IV

THE PLAN

"All of us understand the put-and-take of checking

accounts, but few understand the careful accounts of

deposits and withdrawals that nature keeps."

Alfred Bester

Acquisition and consolidation of individual data layers into a cohesive

GIS took the majority of the time spent on this project. However, the data
development was a preliminary phase to the primary objective; to demonstrate

how the aggregated spatial information could be used to make decisions

regarding open space planning. The resulting conceptual plan contains

elements based on decisions made using the TCAP data and open space

criteria from different sources. The suggestions are meant primarily to facilitate

discussion of open space preservation issues by those with a real stake in the

future of Tarrant County, its citizenry. By using this formative plan as a

starting point, future decision makers can begin to approach the peripheral

factors which any real process of open space planning will certainly involve,

and which this thesis does not attempt to address, such as land ownership,

legal restrictions and political realities.

20
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The criteria used to select potential sites which may be included in the

suggested open space plan are a synthesis of standards from varied sources.

Primarily, the criteria came from three places:

1). Open Space: Identifying the Critical Areas. North Central Texas
Council of Governments, 1975.

2). Urban Development and Fish and Wildlife Habitat of the
Dallas/Fort Worth Metroplex". Johnson, Joseph, U.S. Fish and
Wildlife Service, 1989.

3). Population/Space ratios for park facilities determined by National
Park and Recreation Association (NPRA).

The 1975 NCTCOG Study deals specifically with open space issues and

planning, and the criteria it uses for identifying areas in need of preservation

are designed to assess the qualities of a location from ecological, engineering

(safety and health) and aesthetic viewpoints. The study's list of most desirable

open space features includes the following:

1). diverse topographic relief,
2). presence of one or more water features,
3). mixed vegetation, especially woodland with scattered openings,
4). unique floral or faunal communities,
5). historical and archeological sites
6). sandy, well drained soils,
7). aquifer recharge zones, and
8). mineral extraction sites.

Ultimately, the location containing the greatest number of these

characteristics in the greatest amounts would be the prime candidate for

preservation. However, as the features are unranked, there is a large degree of

flexibility and subjectivity in this selection process (NCTCOG, 1975).
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In contrast to the COG study, the USF&W study seeks to evaluate

locations based only on their suitability as types of wildlife habitat, without

regard to other potential uses. To accomplish this, potential sites are assessed

for the amounts and variety of habitats they include and for their proximity to

different habitats. Results of the evaluations are quantified and ranked, so

subjectivity is limited, but some important factors, such as access to

transportation and spatial relation to development (which can be critical factors

in open space planning) are ignored. Table 3 is a summary of the Terrestrial

Habitat Evaluation Criteria adapted for this study (Johnston, 1989).

The final category of criteria included in this study are meant to aid land

planners by assessing the quality of existing or proposed park sites from a

population standpoint. Space to population ratios are a means of assuring that

sufficient land is obtained to adequately perform a designated function. The

NPRA population/space ratios are an example of this type of assessment

criteria, and they were employed to judge the potential public park uses of

some of the locations selected by other criteria. Table Four lists the NPRA

ratios for different types of outdoor public recreation facilities (Gold, 1980).

In addition to the three source of criteria, which were used to assess the

suitability of specific locations for open space preservation, the 1990 Texas

Outdoor Recreation Plan (Araujo, et. al), a comprehensive study of current

recreational facilities and future needs, was consulted to judge whether

proposed locations would meet potential future needs, at least from a

recreational standpoint.
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Table 3: Terrestrial Habitat Types And Features Necessary To Create AnOptimum Community (Johnston, 1989)
Habitat Type

Riparian Woodland

Range/Shrub Land

Table Four: National Park and Recreation Association Population/Space RatiosFor Outdoor Recreation Facilities. (Gold, 1980)
Facility Class Population/Space Standard in Size Range in Acres

Acres/1000 People
Neighborhood Parks 2.5 Minimum 5 up 20
District Parks 2.5 20 - 100
Large Urban Parks 5.0 100+
Regional Parks 20.0 250+

The decision to use multiple sources of criteria was made in order that

different kinds of analyses could be performed, thereby demonstrating the

efficiency and versatility of the GIS approach to the fullest extent. The resulting

demonstration plan has three broad components:

.I

Features

Optimum size would be about 100 acres.

30 - 50% tree cover.

Other terrestrial habitats should be adjoining this community.

Optimum distance to a permanent water supply should be
less than one-quarter (0.25) of a mile.

Optimum minimum size would be about 10 acres.

Other terrestrial habitats, especially forested, should be
adjoining this community.

Variety of shrub species.

Optimum distance to a permanent water supply should be
less than one-quarter (0.25) of a mile.
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1). Floodplain Protection - consisting of greenbelts, habitat refuges
and landfill reclamations.

2). Special Park Acquisitions - consisting of new urban park space
and a rangeland preserve.

3). Environmental Education Center - located at either Texas Utilities'
Lake Arlington Generating Station or Carswell Field.

The remainder of this Section will address in detail each of the above

components.

Floodplain Protection

Since a large part of the evaluation criteria encountered stressed the

importance of limiting development in the floodplain, protection of these areas

is a cornerstone of the formative plan. Major reasons for this include:

1). Floodplain development increases soil erosion and can potentially
threaten stream water quality.

2). Structures within the floodplain are at a greater risk of being
damaged by floods and, therefore, can be a deleterious factor on the
economy.

3). Floodplain habitat is often among the most valuable from an ecologicalstandpoint because it directly or indirectly provides natural benefits to awide variety of animal and plant species.

4). Floodplain habitat, because of its nearness to water and diverse
vegetation offers enriching aesthetic and recreation opportunities for
residents and tourists.

Fortunately, Tarrant County has been extremely progressive in its

protection of this valuable resource. The vast majority of the existing park

space in the area is already associated with the floodplain, and certain

restrictions on land use and development have been adopted to conform to the

l
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requirements of the National Flood Insurance Program. However, it is possible

to use the information in the TCAP to recommend the following further

improvements.

Riparian Woodlands Preservation

The USF&W study emphasizes that forested land in close proximity to a

permanent water source is an extremely productive habitat that is at risk of

being lost in many areas of the D/FW Metroplex, and, in spite of what could be

termed a reverence for certain parts of the Trinity River, that risk continues in

Tarrant County. In order to identify remaining riparian and lacustrine

woodlands that can be preserved a simple analysis was conducted. First,

using the satellite derived land cover classification, all woodland areas in the

study region were selected. Next, according to the USF&W criteria, the areas

further than 0.25 miles from a water source were disregarded. Finally, as per

the criteria, areas of less than 100 acres (see Table 3) were also rejected. The

remaining locations, which encompass almost 65,900 acres, were considered

to roughly match the USF&W definition of optimum riparian or lacustrine forest

habitat, and therefore should be considered for protection (Figure 10).

Landfills in the Floodplain

Because floodplain land is often inexpensive and precludes normal

development, unique and sometimes inappropriate enterprises are occasionally

sited there. Tarrant County, it seems, has a history of siting municipal solid

waste facilities within the floodplain. This can be unwise because leachate
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from poorly designed or maintained landfills can endanger water quality, and

because the visual, recreational and ecological value of the location can be

compromised by the presence of a dump. Figure 11 shows the sanitary

landfills of Tarrant County overlayed with the 100 yr. floodplain. Nearly 80% of

the landfill sites are within the floodplain boundary. A strong open space plan

would recognize the inappropriateness of this situation, stress reclamation of

these sites once their capacities are met and place restrictions on further

licensing of such facilities within this environmentally sensitive area.

Trails and Greenbelts

One of the most attractive characteristics of flood prone land is its ability

to meet multiple open space needs. The final phase of the floodplain

protection component utilizes the versatility of these special lands by using

them to link existing open space resources through a series of preserves, trails

and parks. This concept has been introduced and implemented in several

urban centers with great success and it is one of the key recommendations of

the 1990 Texas Outdoor Recreation Plan (Araujo, et. al., 1990).

Greenbelts offer a community scenic diversion and passive recreation

opportunities as well as more intangible benefits, such as neighborhood

cohesiveness and focal points for civic pride (Gold, 1980). Figure 12 shows

what a possible greenbelt network could look like. According to this plan, the

entire county would be linked through a network of trails, parks and other open

space facilities, so that, in theory, the most adventurous hiker could traverse
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the region from Grapevine Lake in the northeast to Benbrook Lake in the

southwest surrounded primarily in a pleasant, relatively natural environment.

The areas in this suggested plan were selected by creating a 0.25 mile buffer

around the water bodies of Tarrant County using the hydrography data layer.

Next, this buffer region was overlayed with the land cover classification, and all

areas that were "open" were selected out and considered appropriate for

greenbelting use. Open classes included woodland, range/shrubland, pasture/

cropland and ornamental agriculture.

Special Park Acquisitions

Neighborhood Parks

According to the NCTCOG, Tarrant County is home to almost 35,000

acres of public and private recreational open space, nearly 29 acres per 1000

residents. Table 5 breaks down the various available facilities by their NPRA

size class and function. Though the data appear to show that the overrall

amount of recreational open space is more than sufficient in some areas of the

county, the need for additional multi-use park space in others may remain. In

fact, for the planning region including Tarrant County, the 1990 TORP

estimates that the supply of facilities capable of providing such diverse

activities such as hiking, jogging, swimming and playgrounds would have to

more than double by 1995 to keep pace with projected needs (Araujo, et. al.,

1990). Not surprisingly, in the areas of the region where the population density

is greatest, the need could be the most prevalent. Figure 13 details the
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relationship between population density and lack of open space. These

patterns were determined by taking the 1990 Census totals for Tarrant County

census blocks and dividing them into the number of acres of open space

within each block. The results were then categorized into six classes of

varying open space to population density ratios (acres/1000 people).

Table 5: Tarrant County Park Facilities Broken Down by NPRA Classification
NPRA Class Number of facilities Acres
Neighborhood Parks 259 2055
District Parks 152 6975
Large Urban Parks 45 7116
Regional Parks 4 16681
Totals 460 32827

The class showing tracts of land having less than one acre of open land

per 1000 inhabitants is conspicuously large in Figure 13. The sociological

effect of such a dearth of open space is difficult to gauge, and could justify an

entire research study itself, but it seems plausible that limited access to open

space combined with high population density and intense development could

have detrimental impacts on a community's citizens. Large urban parks and

personal open space, such as lawns or apartment community recreation

facilities can partially ameliorate these effects, but the large parks often require

transportation to reach, and while lawns can meet some of the psychological

and aesthetic open space needs of a neighborhood, they do not normally

provide the recreational opportunities available at a community facility. In



29
keeping with 1990 TORP guidelines, therefore, utilizing the open space

remaining within areas having less than one acre per 1000 people may also be

an excellent way to meet the region's rising demand for multi-use recreational

facilities.

Figure 14 shows just how little open space remains in densely populated

areas of the county. Once again, this conclusion was reached using a

combination of the 1990 Census data and the land cover classification. After

selecting all the census blocks in Tarrant County that had less than one acre of

open land per inhabitant, the existing park spaces and remaining open lands -

consisting of woodland, range/shrubland, pasture/cropland and ornamental

agriculture - were simply overlayed on the resulting area. While it is impractical

to suggest that all the tracts of open space shown in Figure 14 can be, or even

should be dedicated to recreational purposes, the stated need for

supplementary multi-use parks must be given strong consideration. Table 4

lists the NPRA size standards for various classes of park facilities. It seems

feasible that some of these urban open space tracts could be developed into

facilities meeting the neighborhood or district park classification requirements

while also incorporating the specific uses recommended by the TORP (Araujo

et. al., 1990).

Tarrant County Rangeland Preserve

In addition to considering the preservation of vanishing urban open

spaces, Tarrant County should also turn its attention to a less obvious but
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equally serious open space issue - the continued outward expansion of

residential and commercial development and the subsequent loss of rural farm

and ranchland. At present, there seems to be little cause for concern. As the

land cover classification shows, ranch/shrubland and pasture/cropland classes

combined make up nearly 37% of the county's total land area. Given this

apparent abundance, the preservation of rural open space might seem a low

priority or even superfluous. However, as expanded trade between Latin

America and the United States turns Interstate 35 into a major commercial

thoroughfare, the very real potential for explosive growth along this corridor

exists (Seaberry, 1995). Along with this growth will inevitably come the further

conversion of lands from ranch and agricultural uses to residential and

commercial ones. Without careful forethought regarding this issue, Tarrant

County could stand in danger of losing more than a few scenic drives. What

may truly be at stake in the near future is the remaining evidence of this areas

preeminent ranching heritage.

The image of Fort Worth as a "Cowtown" and the portrayal of Tarrant

County as a rustic but savvy alternative to the urban chic of Dallas are ideals

intrinsic to the region and go far beyond any chamber of commerce marketing

hyperbole. The "cowboy" flavor that Tarrant County possesses is grounded

deep in fact and speaks volummes about the region's historical, and present

day, significance as a center of ranching and livestock-oriented commerce

(Texas Almanac, 1994-95). Today, tourists and locals alike look to the

.I



renowned Fort Worth Stockyards to reconnect with the heritage they find so

meaningful, but they can also find equally powerful testimony in the many,

large operating ranches surrounding, and sometimes co-mingling with, Fort

Worth and her satellite communities.

The prevalence of so much actual ranchland belies the urgency to

preserve it, but one need only consider the example of neighboring Dallas

County to perceive what occurs when precautions are not taken in times of

tremendous growth. Because Tarrant county's ranchlands are practically

synonymous with her regional identity, careful efforts should be implemented to

ensure that the integrity of this important cultural and natural resource is not

compromised. In direct line with the goal of preserving rural ranchland, the

1990 TORP also recommends the establishment of large resource-based parks

within a two hour drive of Fort Worth (Araujo, et. al., 1990).

In order to meet both these needs simultaneously, this plan suggests

the creation of a regional park or nature preserve composed predominately of

ranchland and located in the northwest corner of the county (Figure 15). The

area was determined by using the land cover classification to identify tracts of

ranch/shrubland consisting of 250 or more acres - the suggested size of a

regional park according to the NPRA. The locations meeting the land cover

and size requirements were then measured according to population density.

Those tracts with greater than 100 acres of open space per person were

considered the best candidates for potential park sites. Since there were

31
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several tracts that met the criteria, the suggested location of the park is

subjective, but access to quality thoroughfares and proximity to Eagle Mountain

Lake seem to enhance consideration of a northwest site.

A Regional Ranchland Preserve could serve both as a living model

livestock ranch and an outlet for passive, natural recreation. In addition to the

cultural and environmental education potential such a facility would offer,

opportunities for hiking and biking trails and picnic areas are easily envisioned.

Whatever shape the park takes, however, the central theme should remain the

actual preservation and celebration of a way of life and land that has given

Tarrant County its unique identity. That may be the only way to insure that this

region remains the point "where the West begins".

Environmental Education Center

The final component of this suggested open space plan, is the

development of a resource center for the study of the environment, which

would be utilized predominantly, but not exclusively, by the public schools of

the county. Siting of this facility was aided little by the information contained in

the Tarrant County Atlas for Planning, but the need for it was made clear by

the overall observations of the aggregate data coupled with observations in the

1990 TORP that "children not educated about natural resource values grow up

to adults that don't use parks or appreciate resources" (Araujo, et. al., 1990). It

is incumbent on the county to protect its unique natural resources by ensuring
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that its most precious human one, its children, are prepared to make informed,

wise decisions about the land and its uses.

An outdoor learning center is a location where students can receive

hands on instruction in physical and natural science, and one where they can

actually see the ideas they read about in textbooks being played out in a living

classroom. A commitment to developing a center that is large enough and

comprehensive enough to serve the entire county is a huge one, but making it

would be in Tarrant County's tradition of taking on great challenges and would

give the clearest signal that Tarrant County is serious about providing a

pleasing, healthy and viable environment for all its citizens, now and in the

future.

Possible locations for the environmental education center depend on

available land and the potential for private funding, but one interesting

alternative is to use a small section of the former Carswell Air Force Base.

Although that facility is still being utilized for a variety of military purposes, it

might be possible to secure a portion of the northeast corner of the base that

abuts Lake Worth. Not only would this give access to the lake and bottomland

forest that were retained around the area as a buffering perimeter, but the

center could also cooperate, or even merge with the Ft. Worth Nature Center

and Refuge directly north across Lake Worth. Such a site offers a startling list

of amenities, from the possibility of free land to the chance for students to

conduct ongoing research on the effects of the base on the ecology of the
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area. If the opportunity to site an environmental education center at Carswell is
not workable, the county should investigate other alternatives, such as a private

- public cooperative effort. One possible suggestion could be a joint project

between the county and Texas Utilities Electric Company, locating the facility at

their Lake Arlington Generation Plant and using it to demonstrate the effects of

energy production -particularly electricity generation - on the environment.

Whether the new center for environmental education is completely

private or public, or a cooperative effort between the two, is secondary to the

mission it will have to serve - teaching the students of Tarrant County to

become good stewards of the region's resources by making wise, informed

decisions about their use.

Conclusion

In their ground breaking study, "Painting the Future", Swedish artist

Gunnar Brusewitz and environmentalist Lars Emmelin demonstrated that real

planning for the future involves just as much creative energy as scientific

research (Clark, 1989). By visually depicting Swedish landscapes as they

would appear under various development scenarios, they show how, to a large

degree, communities really do hold the keys to their future, and, in spite of the

arduous reality of getting a plan accepted and implemented, it is essential to

begin the process with a imaginative, almost "pie in the sky" attitude. Who

knows which seemingly fantastic idea may actually bear fruit? There were

plenty of scoffers and cynics present when Nathaniel Langford suggested
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preserving Yosemite as a (of all things) National Park (Melbo, 1973), and many
doubted that the San Antonio Paseo del Rio, or Riverwalk, would ever be more

than a mosquito infested WPA boondoggle (Rybszck, 1990). Today those

voices of descent are silent, and we all reap the benefits of a few people's

visionary ideas.

When all of the individual components of this suggested plan are put
together the result is a bold (albeit conjectural) vision of a Tarrant county that

can maintain economic viability while offering its residents a truly enviable

system of natural resources to be enjoyed in a variety of ways (Figure 16).

While the suggestions put forth in this study are intended only to facilitate

further inquiry into the issues surrounding the eventuality of open space

planning in Tarrant County, it is not entirely unreasonable that some of them

could indeed serve as the foundation for a future plan that actually brings

together the varied interests involved and addresses their numerous and

diverse concerns. To this end it is enthusiastically hoped that the Tarrant

County Atlas for Planning can be a significant, easily employed aid.

Though far from comprehensive the TCAP contains a wealth of

important land use data in a highly organized and readily accessible format.

Equally important, by taking advantage of the technology of GIS, these data

can now be added to and updated with relative ease. In spite of all the effort

that went into the creation and construction of this tool, however, the truly

difficult work yet remains, and it is up to people, not computers to make the

decisions that will affect us in the future.



CHAPTER V

The Data Base

"Everything should be made as simple as possible, but not simpler"

Albert Einstein

Regarding the construction and organization of a large computer

database, such as a GIS, virtually all literature stresses the importance of

developing a systematic, focused and well thought-out plan before even

beginning the actual process of assimilating data. Such forethought is

necessary when dealing with GIS design because the size and amounts of the

data involved can be quite large and diverse. Inadequate pre-evaluation and

timely review of such things as project needs, analysis capabilities and

potential data sources can result in loss of project direction, time delays, and

cost overruns (Hewitt, et. al, 1988).

To efficiently facilitate the construction of this TCAP, five distinct phases

were undertaken (Figure 17). The first three phases, Defining Project

Objectives, Determining Data Need and Determining Data Availability, were

conducted almost simultaneously because data availability had a direct impact

on the acceptability of the project objectives. The project's early objectives

36
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Figure 17. Data Base Construction Planning Phases (adapted from Hewitt, et.
al., 1988)
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were purposely broad and flexible, but they provided a starting point from

which to assess the variety and quality of data required. As the availability

and types of data became clearer, the initial objectives were narrowed to reflect

the realities of what information could be obtained within the time and expense
constraints involved. Specifically, potential data sources were judged for

inclusion into the project database according to their ease of procurement,

format, accuracy and cost of Acquisition. Often these criteria were related. For

example, information available in only hard copy maps would be expensive

and time consuming to convert to digital format, and might even suffer from an

accuracy stand point.

Naturally, the most preferred type of data, is that which meets user

needs, is highly accurate, exists in the format you desire and is available to you

for a minimal cost in time, trouble and money (Brooks, 1982). Fortunately,

some of the most critical layers in the database fell into this category. The

Center for Remote Sensing and Land Use Analyses (CRSLA) at the University

of North Texas had previously acquired expensive and important spatial data

for Tarrant County, such as Thematic Mapper satellite imagery, surface geology

and Digital Elevation Models, for use in other projects. These layers, most

notably the satellite imagery, formed the early core of the database.

Other data layers were not so easily attained, but, nevertheless, were

critical for sound analysis. The North Central Texas Council of Governments

was an extremely valuable source of information and advice. NCTCOG
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supplied Tarrant County's existing park space locations in digital format and a

hard copy reproduction of the 1994 ALLWAYS Plan, an inter-municipality

system of trails and greenbelts designed to link existing parks together

throughout the COG region.

Equally generous was the Region Six Environmental Protection Agency,
which supplied what would eventually become the base map for the entire GIS,

updated 1990 TIGER files. Originally developed by the Census Bureau, the
TIGER files carry superlative, fundamental spatial data, such as transportation

networks, municipal boundaries and hydrography, as well as population

information. In addition, EPA had updated the files to contain municipal solid

waste landfill sites and air monitoring station locations. Because of the variety

and scope of information in the TIGER files, it was decided that they would

form the foundation of the database, and all successive layers would be

converted, if necessary, to be compatible with them.

In spite of the wealth of readily available digital information, some

important data could only be acquired in hard copy format, making manual

conversion necessary. The most significant layer requiring conversion was the

100 yr. floodplain, acquired from the Federal Emergency Management Agency

Flood Insurance Rate Maps. The analog to digital format conversion process

involves attaching the hard copy map to a digitizing tablet connected directly to

the computer and tracing the desired map features with a digitizing puck or

mouse. This renders the map features into computer format which can
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subsequently be converted to match other database layers in projection and

scale. This digitizing process can be very labor intensive and prohibitively

expensive if considerable manpower hours are required.

The result of the data acquisition phase of the project was a huge

conglomeration of valuable but unstandardized and disorganized spatial

information. Table 6 lists the successive data layers and their original sources

and formats. From this point the goal was to organize the data into a

cohesive, compatible unit capable of being analyzed in part or together. To

accomplish this, the TIGER data were selected to act as a collective basemap,

which meant that the TIGER geographic parameters would serve as a standard

for the other data layers. This uniformity in data parameters enables the user

to easily take full advantage of the geographic overlay process, where

successive data layers, or coverages, are laid on top of one another, allowing

the user to combine several different types of relevant spatial data into one

map. In order to insure that the rest of the data conforms to the TIGER

parameters various conversion routines are sometimes necessary. The three

options are:

1). analog to digital conversion, like that performed on the FEMA
floodplain information.

2). raster to vector conversion, which changes spatial data from a
pixel or grid type system to one of individual points and vertices.

3). coordinate transformation, which changes the map projection or
coordinate system of a data layer.
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Table 6: TCAP Data Layers, Original Sources and Formats

Donating Source Original
Data Layer Agency Format
Land Cover CRSLA, UNT 1990 Thematic Mapper Raster

Satellite Image
Transportation EPA Region Six 1990 TIGER Files Vector

Population EPA Region Six 1990 Tiger Files Vector

Air Monitoring EPA Region Six 1990 TIGER Files Vector
Stations

Existing Park Space NCTCOG ARC/INFO Coverage Both

Surface Geology CRSLA, UNT ARC/INFO Coverage Vector

Hydrography EPA Region Six 1990 TIGER Files Vector

Municipal Solid Waste EPA Region Six 1990 TIGER Files Vector
Land Fill Sites

City Boundaries EPA Region Six 1990 TIGER Files Vector

Aquifers CRSLA, UNT ARC/INFO Coverage Vector

Elevation CRSLA, UNT 1-Degree Digital Raster
Elevation Model

100 Yr. Floodplain FEMA FEMA Flood Insurance Vector
Rate Maps

Some data layers required two steps of processing. For example, the

Digital Elevation Model (DEM) was raster based and also georeferenced to

Latitude/Longitude coordinates, but the TIGER file basemap was vector based

and georeferenced to the Albers coordinate system. Therefore, the DEM was

first converted to an ARC/INFO compatible raster format called a lattice, then

the coordinate system was transformed from Latitude/Longitude to Albers. The

ARC/INFO GIS software-contains conversion modules which make this once

agonizing process relatively quick and simple.
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The satellite imagery represented another unique case. The information

desired from the raw TM image taken in April of 1990 was the identification of

different land cover types in the Tarrant County area. To facilitate this, the

image was processed using ERDAS 7.4 software. Initially, a Principle

Components analysis was performed on the original satellite data in order to

reduce dimensionality and redundancy (Jensen, 1986). The first three bands

of the resulting principle components image contained 95% of the variability in

the image data. Next, an unsupervised classification - meaning no classes

were assumed to be known - was conducted on the three principle

components bands using a statistical clustering method where 21 separate

classes were defined. These were eventually merged into the six final land

cover classes detailed in Table One. Definitions of these classes are available

in Appendix A.

To test the accuracy of the land cover classification, ground truthing was

conducted by car and on foot during July 1993. Six sites of 3 square

kilometers were chosen, and a minimum of 12 locations were sampled within

each site. According to the groundtruth data, the computer derived

classification matched field observation 85% of the time. However, much of the

discrepancy between the classification and the field data occurred at two sites

where heavily shrubbed areas were erroneously classified as woodland. After

manually adjusting the classification to correct this mistake, a second round of

ground truthing using the same techniques achieved an accuracy rating of

94.3%.
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Once an acceptable classification of land cover types had been

achieved, the classes were recoded with each land cover class being assigned

a different color. This file was then converted from its ERDAS raster format to

an ARC/INFO polygon coverage using ARC/INFO protocols specifically

designed to facilitate data sharing between the two systems. Although

ARC/INFO will work with raster data through its GRID module, the system is

primarily vector based, so the raster to vector conversion of the land cover

information was crucial. Due to the large amounts of information associated

with the satellite data, problems were encountered during the conversion

phase. Ultimately, it became necessary to smooth out the raster image using a

5 X 5 pixel scan. In this operation a 5 X 5 pixel window is scanned over the

entire satellite image. Inside that area all of the individual pixel values (in this

case the land cover class numbers) are assessed, and the majority value is

determined. Pixels with different values are changed to conform to the

majority. This alteration reduced the number of pixel to polygon

transformations that were necessary and allowed the conversion to finally

succeed. A small amount of resolution was sacrificed in this process, but the

large size of the study area indicated that analysis credibility was not likely to

suffer as a result.

Once all the relevant data layers had been acquired and converted into

ARC/INFO coverages, they were transformed to a consistent map projection.

The Albers projection was selected because the TIGER basemap files already

used it and because it is recognized as an excellent projection for small
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regional applications (ERDAS, Inc. 1991). ARC/INFO's coordinate and

projection transformation capabilities are impressive, and bringing the various

coverages into line with the basemap was accomplished with little trouble.

As the individual coverages were converted and brought into the

database they were placed in general directories according to their subject. As

analyses were performed and combination coverages were created, the

directories, called workspaces, were refined and expanded. Appendix C

details the final database hierarchy and explains the contents of each

workspace.

With all the necessary spatial data aggregated in the computer

database, analysis was finally possible. The objective was to identify open

areas within Tarrant County that are in need of preservation or special attention

from a development standpoint. Assessment criteria needed to delineate

potential locations were derived from the three primary sources listed in

Section One.

The 1975 NCTCOG study is a prime example of the exhausting labor

and time intensive methods involved in land planning prior to the development

of GIS technology. The overall concepts are essentially identical to this study:

geographic information is gathered, standardized and analyzd to determine the

result of an occuring or potential activity. In 1973, this was virtually all done by

hand. Maps were drawn and redrawn manually, and overlays of multiple maps

were performed on a light table using copies of maps printed on transparent

media. However, the significant advances made in computing technology over
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the past 20 years have drastically altered this field. The task that could have

taken weeks, takes seconds, and a project that once required a whole team of

workers can now be handled by one skilled technician.

The NCTCOG study determined that several different land types or uses

should be considered when planning for open space conservation. From

these a list of eight selective criteria was established and locations were judged

according to the number of criteria they met. Although the criteria were based

on ecological, public health and safety considerations, they were not explicitly

ranked in importance, so final decisions regarding which locations were

suitable for preservation where somewhat subjective. A list of the original 1975

NCTCOG criteria can be found Chapter 5.

The population/park space ratios, differ from the NCTCOG criteria in that

they are meant to be applied only to land being considered for public

recreational use. Although limited in this aspect, these criteria are still very

useful for ascertaining the spatial requirements of target populations in terms of

open space. The concept is that a certain minimum amount of space per

person is necessary in order for an outdoor park facility to adequately meet a

city's needs. Different kinds of parks require different minimum standards, but

all should take the issue of available space per user into consideration. The

space standards applied in this study are those developed by the NPRA.

The 1989 USF&W study criteria are designed to assess the habitat

quality of a location. Both aquatic and terrestrial features are addressed but

specific standards are only presented for terrestrial habitats. The predominant
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focus of that study is to evaluate areas for their ability to sustain a variety of

species of wildlife, but the authors maintain that some park and recreational

uses are compatible with this mission. In addition to stressing habitat type

variety and giving minimum size requirements for potentail locations, the study

also emphasises the importance of floodplain preservation. The full terrestrial

habitat criteria adapted for this study can be found in Table 4.

Once suitable criteria were found to judge potential locations for

inclusion in a possible open space plan, analytic methods to use the criteria

had to be determined. Within the ARC/INFO system of GIS there are

numerous devices and techniques for comparing spatial information, and it is

helpful to become familiar with some of the most common ones to better

understand how they were employed in the analyses discussed in Section

One. Appendix D contains a explanations of the ARC/INFO 6.0 methods most

frequently used in this study.

Conclusion

The Tarrant County Atlas for Planning is a unique and powerful tool that

will reside at the University of North Texas Center for Remote Sensing and

Landuse Analysis (CRSLA). With prior consent of the department head and

system administrator, it is available on site for use by any private or public

agency researching relevant topics concerning Tarrant County. With proper

equipment, software and permissions the potential even exists for some remote

access of the TCAP data base.
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The intended purpose of the TCAP GIS is for use in open space and

other land planning issues. However, it has been designed to allow for its

possible use by more than one entity. The level and ease with which

information in the TCAP can be accessed and analysed is determined mostly

by the user's familiarity with the ARC/INFO software, but, as with many other

tools of research, there is also considerable room for creativity. This study

utilized a variety of GIS analytical techniques in order to demonstrate the

versatility of the system, but they were only a small portion of the ones

available. Indeed, the true potential for the database is literally limited only by

the user's knowlegde and ingenuity.

Because of the dynamic nature of GIS technology today, it is encumbent

on those who take advantage of this system to keep it updated and in tempo

with current technical standards. It is equally important that the potential users

of the TCAP completely understand that the wealth of information stored in its

data files will utterly fail to help a single person, if it is allowed to sit unused.

"In Nature there are neither rewards nor punishments -

there are consequences."

Robert C. Ingersoll
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1. Water - surface water features including lakes, rivers, streams andcattle watering tanks with a surface area greater than 90 square meters.

2. Developed/Disturbed - areas of commercial, industrial or residential
development typified by permanent structures, roads, paved surfaces oron-going construction.

3. Woodland - areas at least partly dominated by tree cover, including
dense bottomland forest, upland timbers and thicker stands of shrub and
mesquite.

4. Crop/Pastureland - actively cultivated lands used primarily to produce
food and fiber for human or livestock use.

5. Range/Shrubland - areas where natural nonforest vegetation, such asgrasses, shrubs and mesquite trees, predominate. Although land in thisclass is often used for grazing livestock, it differs from pasture in that it isusually not actively cultivated, irrigated or fertilized.

6. Ornamental Agriculture - quasi-natural areas receiving consistent highlevel maintainance, such as irrigation, fertilization and mowing for non -
food or fiber producing purposes. Prime examples include golf courses,
cemetaries and parks.

Source: Anderson, et. al., 1976.
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1. Recharge Sand - quartz sand with local gravel and clay having high

permeability.

2. Secondary Aquifer - muddy sand and alluvial material with high to
moderate permeability.

3. Ceramic Clay and Lignite/Coal - kaolintic clay and lignite or coal withlocal quartz sand. Low permeability.

4. Conglomerate - cemented mixture of gravel-sized fragments consistingof sandstone, quartz and flint, and silty clay mud. High permeability.
5. Sand and Mud - mixture of quartz sand and clay mud with occasionalsilt. Low to moderate permeability.

6. Hard Conglomerate/Sandstone - firm mixture of quartz sand and gravel.
high foundation strength and varied permeability.

7. Terraces - elevated flat areas along stream courses generally composedof sand and gravel. Varied permeability.

8. Flood Prone Areas - areas subject to repeated flooding.

9. Surface Water Storage Areas - areas where surface water is impoundedand stored for varied reasons, ranging from municipal drinking water toflood control.
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Schematic for the
Tarrant County Atlas for Planning
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These terms refer to some of the common elements, processes and techniques
associated with general GIS analysis and ARC/INFO 7.0 in particular.

1. COVERAGE - a set of thematically associated data considered as a unit,usually representing a single theme or layer, such as soils, hydrography orelevation. In ARC\INFO 7.0 coverages are the basic unit of vector data
storage.

2. OVERLAY - this standard practice involves the stacking or "overlaying" oftwo or more coverages on top off one another in order to observe the spatialrelationships of the varying coverage elements, such as proximity of landfills toaquifer recharge zones.

3. UNION - an overlay of two coverages which preserves features that fallwithin the spatial extent of either input data set; that is, all features from both
coverages are retained.

4. GRID - a raster-based data structure composed of cells of equal sizearranged in columns and rows. Grids are the raster counterpart of ARC\INFOvector polygon coverages and can be used with ARC\INFO's GRID software.

5. SELECTING - the process of picking out specific features from one ormore spatial datasets which meet predetermined criteria, i.e. houses within 100
feet of a train track.

6. BUFFER - a zone of a specified distance around coverage features.
Buffers are useful for proximity analysis (e.g., find all stream segments within
300 feet of a proposed logging area).

7. PROJECTION - a mathematical model that transforms the locations offeatures on the Earth's surface to locations on a two-dimensional surface.
Some projections preserve shape; others preserve accuracy of area, distance,
or direction.

8. SCALE - a statement of a measure on a map and the equivalent
measure on the Earth's surface, often expressed as a representative fraction ofdistance,such as 1:24,000 (one unit of distance on the map represents 24,000
of the same units of distance on the Earth).
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