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ABSTRACT
The population shift to the arid and semiarid
southwest of the United States of North America has
increased the need for recreation open areas within the
cities. This problem has been found in developing cities
like Tucson, Arizona. This thesis deals with one component
of the overall parkland problem, the use of washes and
drainageways as open recreation areas.
Using Tucson, Arizona as a study area, three linear
parks along the washes within the urban area are used as
case studies. Each park is analyzed in its location, access,
facilities, and vegetation. This analysis gives a picture
of each park and its advantages and disadvantages.
From the case studies the analysis is compiled into
planning/design concepts and recommendations. These
products will be helpful to landscape architects and
planners in the development of new linear parks along the
washes and drainageways of the arid and semiarid cities.
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CHAPTER 1
PREAMBLE
When I first arrived in Tucson, it was a rainy day
in the middle of August. I still remember it, because I got
all wet leaving the airplane on the way to the terminal.
For me it was a surprise that in a desert town one could not
only get completely wet but could easily get stuck on the
roads that go through washes. While waiting impatiently to
cross one of the washes, I was wondering why anyone has not
come up with an idea to utilize the washes and the areas
along them as open spaces, green areas or recreation sites.
These places could utilize the water running through the
washes during the monsoon season to support the vegetation
growing in the washes.
If a person has been living in Tucson for a while,
it is very easy to get used to flooded streets and running
washes during the monsoon season, but once the rain goes
away and the washes dry off, people pay little attention to
them. So, I asked myself, would it be too much to think of
parks and recreation areas along the washes that cross
through the urban area of the City of Tucson?
The need for green open areas is increasing at the
same rate that the density of the urban area of the city
1
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grows making every single space of asphalt and concrete.
During 1977 the City of Tucson conducted a survey concerning
parks, recreation, and open spaces. The people that
participated in answering the survey, were very interested
in the creation of new parks, recreation facilities, and an
open space system for the city.
The survey shows that most respondents believed that
additional parks, facilities or programs were needed in their
particular area of the neighborhood (Tucson survey 1977,
p. 14). About 65% of the people using parks use them four
hours a week, and they would use parks more if there were
more parks available (Tucson survey 1977, p. 17).
The majority of people who participate in activities
such as bicycling and/or horseback riding expressed
dissatisfaction with existing bike and horse trails. In
both cases the dissatisfaction was based on the fact that the
facilities were either not enough, too short or too far
away from where they lived. Safety factors were also cited
as a concern (Tucson survey 1977, p. 14). About 68% of the
respondents agreed that the city and county should save the
dry river beds and washes for open space areas throughout
the city (Tucson survey 1977, p. 16).
In the same survey the people expressed problems
such as lack of transportation, poor facilities, cleanliness
and safety. About 14% of the people surveyed did not use
the city parks at all. The reasons for not using the parks
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were in order of importance; lack of transportation to
parks, distance to the parks, poor health, old age and lack
of time (Tucson survey 1977, p. 21). Concerning recreation
facilities in the City of Tucson, people rated the
availability of recreational facilities in the neighborhood
as poor. The need for lighting at night was considered
very high especially in the University area as well as
northwest and southwest Tucson areas (Tucson survey 1977,
p. 40). Safety and cleanliness were considered very poor in
the University area, but in the rest of the city were rated
as so poor (Tucson survey 1977, p. 39). These are a few of
the problems that have been considered and should be taken
into account in the future. The parks and open areas there
have many advantages that should be also considered.
One of the primary benefits is the use of a park, a
recreational area, or an open space in itself, The values
that people develop from park usage are hard to measure
since they are carried inside each person. They motivate
behavior, but they cannot be touched (Cranz 1982, p. 214).
The natural open spaces are of benefit to wildlife and
natural vegetation as well. When the habitat is available
natural forces will fill it with birds and animals that are
adapted to the site. Along with the wildlife come the people
that enjoy watching, photographing and studying it (Park
Maint. Sept. 1982, p. 6). With all these natural and
spiritural benefits comes another one that is very important
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and that is health related. Today where the cities are
growing and setting buildings next to buildings, the open
green areas as well as parks are a great advantage to a
city. People point to a man filling his lungs with fresh
air and suggest to the taxpayers that they will not have to
support as many hospitals if they support parks. Beautiful
parks make a city more attractive. When the people are
attracted to the cities by its parks; then the beauty of the
parks can be argued to be of particular social benefit
(Cranz 1982, p. 207).
When people talk about open space, parks, wash
systems, and recreation, one of the main concerns is the
cost. Financing for parks and recreation services is
becoming more and more difficult today. In general, cities
have operating budgets which are funded annually by
appropriations from general sources such as general funds or
general revenue sharings. These forms of financing are done
on a year-to-year basis which makes it more difficult to
respond to citizen demands as well as to the long range
planning for recreation and open space developments. The
conceptual plan for parks, recreation, and open space done
in 1978 for the City of Tucson, Arizona indicated somewhat
more than $21 million will be required for park improvements
and maintenance in the City of Tucson through 1985 (Briscoe
1978, p. ix). The use of washes and drainageway systems
throughout the urban area of the City of Tucson will be a big
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help to the parks and open space system lowering the
expenses of maintenance, irrigation, and improvements that
are necessary to create a park in any new location throughout
the city. The money required for parks, recreation
facilities, and open space areas is always a large problem,
but the people are always willing to give if the cause is
beneficial to them. In a survey conducted in 1977 in the
City of Tucson, a majority of the respondents were in favor
of using property taxes, special taxes and users fees for
financing new parks and recreation facilities (Tucson
survey 1977, p. 17).
Taking into consideration all the different aspects
from the need of more parks and recreation areas to the cost
and benefits without forgetting the problems that may come in
the process, the creation of parks and recreation areas of
the City of Tucson is not only feasible, but potentially
very practical and beneficial reality.

CHAPTER 2
INTRODUCTION
When the missions, presidios and pueblos were
established by the Spaniards in the states of California and
Arizona some hundred years ago, the sites were located
where the Indians had their villages along the different
rivers of the region. With water being one of the most
important resources for the growth of human settlements, all
these sites grew from small villages into cities along the
rivers. The rivers that at one time were flowing, today
are dry and the cities are still growing in the same place
that they were started some hundred years ago.
The City of Tucson is a very good example of this.
First, it was established as a presidio and a mission along
the Santa Cruz River. It was a small town until the railroad
came from the east. The new connection with the east brought
growth and prosperity to the city, increasing the population
at the same time. Today the City of Tucson is growing in
all directions throughout the valley without a master plan
to control the growth and placement of different services
inside the city such as: transportation terminals, industrial
areas, residential areas, parks, commercial areas, etc.
With the constant growth of the cities, there is a problem
6
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emerging in the arid and semiarid southwest of the United
States. Population increases have placed great demands on
the natural carrying capacity of natural resources systems
and particularly along the waterways. The existing parks
and recreation areas do not relate to the natural environ-

ment as in the east or in the midwest regions of the United
States. Landscape use in those regions of the country

respond to their own natural environment where water and
excessive heat are not a problem. Urban parkland in the

arid and semiarid southwest is linked to two points. First,
the increase of population in the arid southwest means that

communities have to provide additional parks and recreation
open areas. Secondly, because of the fine weather, people
in the sunbelt states are more outdoor oriented and need a

greater number of open areas for recreation (City of Tucson
1981, P. 15).
A group of graduate students made a study of the

different land uses in the City of Tucson for the 1980
Census Track. From this study some problems and ideas to
solve them were discovered. One of them was the identification of future open and recreation areas for the City of
Tucson. Because of the existing pattern of the city; it was

very difficult to find areas large enough to create parks
and recreation areas. Taking into consideration different
alternatives, the most feasible for the City of Tucson would
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be to use the open areas along the washes and drainageways
creating linear parks or recreation areas that will serve
the people living close to them.
Washes System

The open natural stream beds had been used for
transportation, since man's first appearance in the
southwest. Water was a very important factor for settlers.
Tucson is surrounded by mountains, thus limiting the area
for new urban developments. Drainageways are being used in
some cases as sites for apartment complexes, houses, and
commercial buildings. These areas now being utilized are
eliminating the possibility of being used as open and
multipurpose recreation areas. Within the more urbanized
area of the Tucson Basin formed by the Santa Cruz River,
Rillito creek and the Pantano wash; the existing pattern of
the river and washes provides a series of natural connectors
which could be used to link various open spaces such as
golf courses, public open spaces, private developments,
and major centers of activity such as the University,
downtown and other areas of commercial and cultural value
(City of Tucson 197-, p. 10). Landscape washes and
drainageways would act as both visual and physical linkages
inside the urbanized areas by providing accessible open
space in the form of linear parks along the washes. The
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community can make these areas available to a large number
of people.
The use of washes and drainageways as recreation open
spaces is not a new idea for the City of Tucson. The City
of Tucson Planning Division working with the Pima County
Planning Department made a study during the 70's concerning
the potential use of open space systems. This study looked
at different possibilities for recreational areas and parks
along the washes. As a result of this study the Santa Cruz
River Park System was developed with the idea of creating
a multipurpose linear park along the river that will
visually enhance the highway corridor and could be used by
all people living in the neighborhood close to the river.
The network of washes running inside the Tucson Basin
presents a very good opportunity to develop further the idea
of linking open space systems inside the urban area of the
city.
Problem Analysis
It is very clear that the need for parks, recreation
areas and open spaces have always been a problem in the arid
and semiarid areas of the world. The unique characteristics
of the arid environment requires new solutions for parks and
open space areas that respond to the native vegetation, the
topography of the region and the absence of water to maintain
lush green landscapes. This paper will identify ways in

10

which a wash system could be used more efficiently for
outdoor recreation sites. This study will be concerned not
only with how to develop recreation areas along the
drainageways in the future, but also how existing linear
parks along the washes and rivers could be improved to
respond more efficiently to the natural arid environment.
The overall goal of the study is to evaluate the
recreation potential of aridland washes and drainageways
throughout the urban areas for the creation of a better open
system.
There are two objectives of this study. First, it
will develop planning and design concepts for the more
efficient use of recreation areas along the washes and
drainageways. Second, it will develop recommendations to
help implement the existing facilities and to create new
concepts for future development. In general, the study will
provide planning/design concepts and recommendations that
could not only be used in the wash systems, but for urban
parkland setting in the arid regions.
Study Area
Tucson, Arizona was selected for the study because of
its unique location in the arid environment and the large
drainageway system running throughout its urban area. A
need for new open areas and recreation facilities was founded
in an extensive survey conducted by Briscoe, Maphis, Murray,
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and Lamont Inc. for the City of Tucson in 1977. This need
was reinforced by the recommendations in Parks, Recreation
and Open Space Plan adopted by the Mayor and Council in 1981.
Therefore, the City of Tucson makes an ideal study area in
which the existing parkland is not sufficient for the
population recreation demands.
The City of Tucson has been concerned with this problem for a long time. There has been some work done along
the Santa Cruz River. This is one of the major drainageways
in the area. The Santa Cruz River Park consists of a series
of parks bordering the banks of the river. There have been
other smaller projects planned and developed along some of
the washes that run through the city's urban area. From the
existing developments three sites will be selected as
representative case studies within Tucson urban planning.

CHAPTER 3

METHODS
The intention of this chapter is to state the
different steps followed in the elaboration of this thesis.
Inventory
The first step in the creation of a map containing
the wash system inventory will be to gather all information
available in the study area in which the research will take
place. To generate the data for the map it will be necessary
to analyze aerial photos of the study area, land use maps,
slope maps, vegetation maps, and other sources available to
facilitate the location of the washes and drainageways
through the study area. Once a map is created it will be
necessary to make several visits to the site to corroborate
the information obtained from maps and photos. The final
product will be a map showing the network of washes and

drainageways of the study area that will make up the wash
system inventory.

Classification
After obtaining the wash system inventory it will be
necessary to classify the washes found in the system. This
classification will be based on the different factors that
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affect each area such as slope, flooding, land use pattern,

microclimate, vegetation and human impact. This classification will point out the location of washes or drainageways
more suitable for the study.
Selection of Case Studies
The elaboration of the base for the selection of the
case studies will be developed with all the information

obtained from the inventory of the wash system as well as
the information obtained from the classification of washes
and drainageways. These case studies will be representative
of the cases most often found throughout the area of study.
Evaluation and Analysis
Once the case studies have been pointed out it will

be necessary to evaluate and analyze each of them separately.
This will require the elaboration of plans of each case

study, aerial photos, pictures from the sites, and several
visits to the sites to create a bank of information for
each of the case studies that have been selected.
Synthesis

Finally, from all the information obtained throughout
the evaluation and analysis of the case studies, a set of
conclusions and recommendations that could be used for the

improvement of existing parks and recreation areas and/or
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for the creation of new developments along washes and
drainageways will be proposed.

CHAPTER 4
TUCSON AS A BASE STUDY
The intention of this chapter is to analyze the area
in which the three case studies are located. Based on the
characteristics of the area, the recommendations that will
result from this study could be applied to other natural or
man-made contexts similar to the City of Tucson.
City Context

The City of Tucson is located in the southeastern
portion of the state of Arizona. Its location puts the
city inside the Sonoran Desert, one of the four deserts in
the southwestern portion of North America (Fig. 1). Because
of its unique location, Tucson's climate varies from very
hot summers to mild winters with very low humidity and
abundant sunshine all year around. Rain is also variable in
time and space. There are two major seasons for rainfall;
one during the summer months called summer monsoon that
could go from July to September, and the winter season that
could go from December to February. Between these seasonal
rainfalls, the dry periods could last up to five months
(Evans and Thames 1981, p. 9). The rain could last for only
half an hour and cover a very small area or last for several
hours and cover hundreds of square kilometers (Evans and
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Thames 1981, P. 223). The typical sudden rainfall in the
Tucson area creates drainage problems, flooding washes and

drainageways throughout the urbanized areas. Urbanization
has increased total runoff, peak flows and contamination
(Evans and Thames 1981, p. 271). The runoff could be
utilized in irrigation of parks and recreation areas along
the wash system reducing drainage problems and helping to
conserve water in the city.
The desert environment with its unique vegetation
has been transformed into more of a temperate green oasis.
A very high percentage of the population now living in
Tucson is not native to the region. Many residents come
from the midwest or from the eastern part of the country.
It is natural for them to want to be surrounded by familiar
vegetation (Halderman 1977, p. 2). However, it is necessary
to give more consideration to the desert vegetation and to
the natural land form for the creation of parks and
recreation open space areas.

Land Use Patterns
In 1980 the planning department of the City of
Tucson conducted a comprehensive survey to determine the
amount and distribution of specific land uses in the
metropolitan area of Tucson. The information obtained from
the aerial photographs taken in April of 1980 were compiled
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in a map by a group of graduate students from the Landscape
Architecture Department at the University of Arizona
(Fig. 2).
The different categories used in the evaluation of
the map were divided as follows:
1.

Single Family

2.

Multi Family

3.

Mobile Homes

4.

Commercial

5.

Industrial, Resource Extraction

6.

Agriculture, Feed Pens and Corrals

7.

Vacant, Drainageways, Rivers and Washes

8.

Parks and Cemeteries, Natural Preserves

9. Military, Airports, Transportation,
Communication, Utilities, Government
Structures and Nonstructures, National
Forest and Monuments, Miscellaneous
Institutions i.e. Universities, Schools,
Churches, Hospitals
Residential
The residential land use comprehends three categories
from the land use map. The three categories are single
family, multi family, and mobile home. Within the City of
Tucson more than one third of all land area, 35.01%, was
devoted to residential uses in 1980, but only half of the
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Figure 2 , Land
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land is within the city limits (City of Tucson 1983,
p. L-15).
Commercial
In the 1980 land use survey, commercial development
was divided into three categories: strip commercial, consisting of development along major streets; office commercial,
consisting of large office complexes either single or
multiple stories; and shopping centers, consisting of
developments managed as a unit provided with parking areas
and exceeding 10,000 square feet of gross building space.
The total of commercial area was 5.9% of the total land use
survey. Compared with other cities of the same size, the
percentage of commercial land use is very high (City of
Tucson 1983, p. L-24).
Industrial
The industrial land use category is one of the
smallest categories in the City of Tucson. It has 4.04% of
the total land use survey and it consists of industrial
structures which include industrial and manufacturing firms,
and industrial parks with 50% of the lot covered with a
structure; industrial nonstructures within this category are
outdoor storage, salvage operation, and construction yards;
and resource extraction that includes all mines and gravel
operations. There has been a large growth of industrial
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acreage in the late seventies and it is expected that it
will increase much more during the eighties (City of
Tucson 1983, p. L-31).
Agriculture
This category is not usually considered in urban
land uses but it has always been part of the City of Tucson.
In 1958 it was 1.54% of the city land and in 1980 is 1.01%
of the total land surveyed. The large amount of water used
by agricultural land needs to be conserved by urban uses
inside the city. This will reduce gradually the agricultural
land use until it will phase out from the urban context
(City of Tucson 1983, p. L-53).

Drainageways, Rivers and Washes
The major drainageways that go through the City of
Tucson are the Santa Cruz River and the Rillito River.
Their major tributaries are the Tanque Verde wash and the

Pantano wash. In addition there are several smaller washes
including the Julian, the Rodeo, the Airport, and the Arroyo
Chico washes. The system of washes and drainageways are dry
most of the year. To find out the area of land included in
this category the drainageways, rivers, and washes were
measured from bank to bank and did not include the entire

floodplain of the waterway. Even though the total does not
reflect the total of flood-prone acres in the city, it came
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to be 2.36% of the total area of the city in 1980 (City of
Tucson 1983, p. L-51).
Parks and Cemeteries, Natural Preserves
This category made up 4.4% of the total area of the
city. The percentage of land use for parks and open space
is very small if it is compared to the percentage of land
use in the same category in other cities of the same size
as Tucson. It was also found that where the greatest
residential land use percentage occurred in the city, the
open space and parks percentage was very small (City of
Tucson 1983, p. L-44).
Public and Semipublic
This broad category includes a variety of uses which
have to do with the public use of land such as military,
government structures and miscellaneous institutions. The
total percentage of this category was 5.25% of the city land.
The largest contribution to this category came from the
miscellaneous which includes universities, colleges, schools,
and hospitals (City of Tucson 1983, p. L-38).
There are a total of twenty-three categories that
made up the nine main categories used in the land use map.
The total of land included in the survey was 63,228.22 acres
which exceed the limits of the city. The information
obtained in the survey was compared to the information
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obtained in other cities with the same population to measure
and obtain a criteria for future development.
City Growth
Tucson is the second largest urbanized area in the
state of Arizona. The 1982 population estimate for the
Tucson area, which includes approximately 98% of Pima County
population, was 571,000 persons. This is an increase of 10%
over the 1980 census figures and a 31% increase over the
special census taken in 1975 (Tucson Trends 1982 p. 5). The
tremendous increase in population has affected greatly the
growth of the city extending its limits throughout the valley
specifically towards the east and the northwest areas
(Fig. 3). This growth has changed the percentage of land
uses throughout the city. The total area of residential
land use has gone from 34% in 1976 to 35.1% in 1980 based on
the total area of the city. The commercial land use has
gone from 5.2% in 1976 to 5.9% in 1980, and the industrial
has gone from 3.4% in 1976 to 4.4% in 1980. However, the
parks and open space areas have declined from 6.6% in 1976
to 4.4% in 1980 (City of Tucson 1983, p. L-9).

If the rate

of growth continues like it has been for the past few years,
by the year 2000 over a million people are expected to live
in the Tucson valley. Tucson's rate of construction
development alone is five times the national average. Large
corporations such as IBM, Hughes Aircrafts, Gates Learjets
and Motorola have moved to Tucson and supply numerous new
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Figure 3.

Growth Pattern of the City of Tucson
Since 1877 to Today
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jobs. Along with the constant growth of population in the
City of Tucson, many new problems will surge in the future.
One of the major problems based on the percentage of land
use figures as stated will be the need for more areas set
aside for recreation and psychological escape within the
city limits.
Wash System in Tucson
Tucson is located in an undulating basin limited by
mountain ranges on its perimeter. The closest mountains are
the range formed by the Catalina Mountains which limit
Tucson to the north. Tucson is not only limited by
mountains, it is also limited by major drainageways shaping
the basin into a triangle with the city inside. The slope
inside this triangle formed by the Santa Cruz River, Rillito
River and Pantano wash contains slopes that do not exceed

5%. Outward from the major drainageways, the level plains
give way to gently rising foothills. The slope in the
foothills increases up to 12% going up to form the mountain
range (Interim 1973, p. 2-2). The most important streams
crossing the basin are the Santa Cruz River and Rillito
River which are the recipients of many minor washes (Fig. 4).
These drainage structures are occasionally exposed to heavy
showers creating flash floods in the system of washes. The
impenetrable desert soil cannot absorb all the rainfall and
a substantial runoff comes as a result. Urbanization with
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Figure 4. The Drainageway and Wash System
Within the Urban Area of Tucson
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its products such as concrete pavement, building roofs and
street systems aggravate this runoff to produce occasional
flooding adjacent to the major drainageways (Interim 1973,
p. 2-2). When the drainage system is not flooded it provides
the city with a series of natural connectors throughout
Tucson which could be used to link various open space
elements such as golf courses, national forests and
monuments, wildlife areas, parks and recreation areas. By
providing access to the drainage system with linear parks
along washes and drainageways, the community of the City of
Tucson will enjoy an open space system that divides the
density of the urban areas giving much more of a feeling of
open spaces in an otherwise very crowded area.
Parks and Recreation Areas in Tucson
The parks in the City of Tucson vary in size,
function and service from large regional parks to miniparks and playgrounds (Fig. 5). A regional park such as
Reid Park (Randolph Park) with its 475 acres tends to serve
the entire city, although several parks of the same size
will be needed to satisfy the needs of Tucson's rapidly
growing population. A regional park consists of large grass
areas for organized games, lakes for fishing and boating,
wooded areas for picnics and different specialized sports
areas. In the City of Tucson there are only two parks of
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Figure 5. Location of Neighborhood, District, and
Regional Parks Within the Urban Area
of Tucson
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this size, Reid Park, in the heart of the city and Kennedy
Park which serves the southern part of Tucson (City of
Tucson 197-, p. 17).
There are about eight district parks in the City of
Tucson; these parks consist of 40 acres in area and usually
contain recreational facilities and green spaces for
picnics, walking and sitting. Such facilities should be
within a mile distance for any person to walk to. The
number of these parks needs to be increased, but the area
needed to develop them is difficult to find inside the city
limits.
The smallest in size, but the one that could be used
the most is the neighborhood park. Neighborhood parks are
five to ten acres in size and serve about 3000 persons.
They provide playgrounds, family picnic areas and passive
walking and sports areas. These parks are needed especially
in the high density areas of the city. They could be of
one or two lots in size and could be of much benefit in
breaking up the high density congestion within the city. In
the past, the city parks have been acquired by purchase,
gifts, and formal dedication. These include parks and major
parks plotted by developers (City of Tucson 197-, p. 18).
Parks are expected to be functional as well as visually
attractive. Parks should be distributed throughout the
urban area for easy access by users and they should be
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developed along open space elements such as trailways,
corridors and drainageways.

CHAPTER 5
CASE STUDIES
Literature on the general problems and design
possibilities of recreational areas along the washes in the
arid lands is almost non-existent. Although there are
studies of linear parks along flowing rivers and running
creeks, not much has been done on the subject of arid land
washes. For this reason, the study will be based on existing designs of linear parks along rivers and washes within
the City of Tucson.
The criteria to select the three sites used for the
case studies is based on four basic factors. First,
location inside the urban area. Second, extent of development. Third, land uses surrounding the site. Fourth,
differences in planning and design solutions.
The three case studies are: the first phase of the
Santa Cruz River Park executed by Guy Green; the Rodeo Wash
Park developed by the City of Tucson, Department of Parks
and Recreation; and the High School Wash with a proposed
design project that has not been executed yet (Fig. 6). The
analysis of these case studies is very good evidence of the
potential and resources that could be developed in arid land
washes for recreational purposes. They also point to
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Figure 6. Location of the Three Study Sites
Along the Washes Within the Urban
Area cf Tucson
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different design possibilities that could be improved
through the use of a design model that will establish
guidelines for future developments. Finally, how relevant
these design models will be for the City of Tucson will
depend on the objectives and goals that the people of
Tucson have for their city and what they will do for it.
CASE STUDY 1
Santa Cruz River Park Phase 1
Guy S. Green and Associates
Location

The phase 1 of the Santa Cruz River Park project is
located along the east bank of the Santa Cruz River west of
Interstate 10. The boundaries of the park are to the north
of Speedway Blvd., to the south of St. Mary's Road, to the
east of Frontage Road, and to the west of the river itself.
The site in which the park is located is also shared by two
hotels on Frontage Road and a gas station at the corner of
St. Mary's Road (Fig. 7).
Access
Because of the location of the park, the main access
is on Frontage Road parallel to Interstate 10. To get to
the park it is necessary to drive a car or to ride a bicycle.
It is almost inaccessible to pedestrians because of the
isolation of the site. On the west side of the park there
is a residential neighborhood mainly composed of single
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family units, multi family units and some commercial
buildings (Fig. 8). The access from this area to the park
is really difficult because of the barrier that Interstate
10 represents for the people living on the east side of the
park. The park has very little use not only because of the
difficult access to it, but because the existence of small
parks inside the neighborhoods nearby which people relate
to more as part of themselves.
Facilities

The park has been provided with several facilities
that have been utilized very little. It has a parking lot
for about ten cars. This parking area has access from
Speedway Blvd. turning south on Frontage Road which is the
parallel street west of Interstate 10. The parking area is
paved and follows the slope of the terrain. It is connected
to the bike-route which is the main path along the park and
runs south-north connecting St. Mary's Road with Speedway
Blvd. The bike-path is also paved and along it there are
small floor lights for illumination. The lights are too far
apart to be able to provide adequate illumination for the
path. At the parking area there is only one light pole
providing the only source of illumination for the area. All
the lights have been vandalized and destroyed due to the
lack of maintenance.
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By the parking area there are three small areas
covered with ramadas to provide shade. The ramadas are
supported by four poles which come out from a concrete base
that also serves as a seating surface. By these areas
there are two trash cans which are the only trash deposits
in the whole park (Fig. 7).
Other fixtures in the area that are not part of the
park but play a very important role in the overall landscape
of the site are the 138kv T and E towers located on both
sides of the park. These towers are also a very important
part of the views from the park looking out. The views from
the park to the east focus to Interstate 10, and west to the
city dumps on the west bank of the Santa Cruz River. These
views give the park a very bad surrounding and nothing
pleasant to look at. From Interstate 10, the traffic going
through produces a very unpleasant and constant noise that
eliminates the quiet relaxing atmosphere that the park
should give to its users (Fig. 9).
Vegetation

According to the original plan there are several
trees organized in the big clumps, but in the actual site
there are only very few (Fig. 7). The existing trees in
the park are: Mexican Palo Verde (Parkinsonia Aculeata)
located close to the parking area and along the bike-route,
Eucalyptus (Eucalyptus microtheca) by the parking area and
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some areas throughout the park, Chilean Mesquite (Prosopis
chilensis) by the ramadas and dispersed along the river
bank, and a few Netleaf Hack Berry (Celtis douglassi) and
Cottonwood (Populus fremontii) located by the parking area
and in some areas along the bike-route. The Palo Verde,
Mesquite and Eucalyptus trees have adapted very well to the
dry desert conditions of the park, while the Hack Berry and
Cottonwood have not been able to adapt due to the lack of
water and the low humidity in the soil.
The shrubs existing in the park are mainly part of
the natural vegetation like Creosote Bush (Larrea tridentata) and Desert Broom (Baccharis sarothroides) growing
along the river bank or under the existing trees. The
original project introduced some areas of Fountain Grass
(Pennisetum cetaceum) using the hydroseed process. The
area designed for the Fountain Grass has not been covered
yet, and there are only few plants growing there. For the
rest of the ground cover, material that was seeded by the
same process has not produced a good result and the
seasonal weeds cover those areas. At the areas covered with
decomposed granite there are patches of grass and weeds that
eventually will invade these areas. On almost any area of
the park can be found trash and graffiti. The lack of
maintenance is very evident not only in the vegetation but
in all the elements that form parts of the park.
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Figure 9.

Visual Images from the Santa
Cruz Riverpark Phase I
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Figure 9. - Continued
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CASE STUDY 2
High School Wash
Location
The High School Wash runs east-west in the neighborhood south of the University of Arizona. The wash starts
around the area of Tucson Blvd. and Sixth Street, then it
goes under Campbell Avenue to continue between Eighth and
Ninth Street all the way to Euclid Avenue where it
disappears underneath Tucson High School to come back out
again and join Arroyo Chico Wash on its way to the Santa
Cruz River north of downtown by St. Mary's Road.
There was a design proposition for a park using the
empty land along the wash from Campbell Avenue to three
blocks west of Cherry Avenue. This project never was
built because the shape of the wash and the little space
between the residences made it very difficult (Fig. 10).
Characteristics

The area where High School Wash is located is
occupied by single family residences and a large number of
apartment complexes. Because of the closeness to the
University, the population and possible users of the area
are large numbers of students that have a very high turnover
ratio in terms of occupancy of the houses and apartments
along the wash area. This also makes it very difficult for
a park in the area to succeed.

44
The wash runs between the back yards of the houses
and in some places along them. The residents of these
houses are very concerned with the security if the wash
were to be utilized as a linear park. Some of the areas
where the wash goes through are very narrow making it a
channel between walls. In other areas it goes by the parking lots of the apartment complexes giving the wash a more
open feeling (Figs. 11, 12).
People from the area are concerned with the development of the wash because of the transients that go through
the area. There are a large number of transients that stay
in the parks close to the area and the wash would be a
perfect corridor for them going through the neighborhood.
Another problem with this wash is the closeness of
parks and the University fields which are used by the people
living in the area. The recreational facilities in these
places are large enough that it would be useless to create a
new recreation area along this wash.
Vegetation

High School Wash has a very wide range of vegetation
going from different types of ground covers to large trees.
The natural riparian vegetation has been mixed with all
types of different plants coming from back yards of the
houses and apartments. The most common trees in the area
are: Mexican Palo Verde (Parkinsonia aculeata), Blue Palo
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Verde (Cercidium floridum), Common Mesquite (Porsopis
velutina), and the Tamarix Tree (Tamarix aphylla). Other
trees in the area which are not native to the wash, but have
adapted very well to it are Canary Island Date Palm
(Phoenix canariensis), and the African Sumac (Rhus lancea).
All of these trees are located along the bank of the wash
and inside the wash itself.
The main bush covering the wash banks is Desert
Broom (Baccharis sarothroides), but there are other bushes
that are not native to the wash like Oleander (Nerium
oleander) and Lantana (Lantana camara) which have been
introduced to the wash by the residents of the area. The
most common ground cover is Bermuda Grass (Cynodon
dactillon) which has invaded the wash coming from the back
yards of the houses nearby.
The vegetation on this wash looks very healthy and
strong, due to the moisture that the wash holds because of
its tie path between houses and buildings. It will be
necessary to maintain this wash by cleaning the trash found
all along its path and trimming the trees and bushes once
in awhile. The wash gives a very nice view to the streets
that cross it and to the back yards of the buildings along
it. It would be nice to improve the wash if the people
from the area would participate and be part of its maintenance.
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Figure 12.

\isui ,1 Imageb froi th Et high
School Wash
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Figure 12. - Continued
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CASE STUDY 3
Rodeo Wash Linear Park
Parks and Recreation Department
Location
Rodeo Wash starts in the area of Alvernon Way and
Valencia Road. It runs to the northwest passing by the
rodeo grounds, through some neighborhoods into the Santa
Cruz River close to the intersection of Interstate 10 and
Interstate 19. The park is located along the wash in the
neighborhood limited to the north by Ajo Way, to the south
by Irvington Road, to the east by Sixth Avenue and to the
west by Twelfth Avenue. The location makes it a very nice
neighborhood park that people of the area use and take care
of (Fig. 13).
Access

Because of the location of the park inside a
neighborhood, its access is not through a main avenue. This
keeps the park from outsiders coming into the area. Going
south on Sixth Avenue and turning west on Michigan Drive, the
park is located three blocks from Sixth Avenue. For the
neighborhood the access to the park is very easy and is
within walking distance from almost any point in the neighborhood. Another way to get to the park is by bicycle.
There is a bike-path that runs from the park east to Sixth
Avenue, and west to Twelfth Avenue. The easy access for the
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residents to the park makes it a very popular area for
reunions and social interaction (Fig. 14).
Facilities

The park has three main areas divided by mounds.
These areas are: a playground, a picnic area and a minibasketball court (Fig. 13). The playground has slides,
swings, monkey bars and other games in combination with
wood poles that form the overall design. The picnic area is
divided in two areas with tables and grills for the use of
the visitors. The views from the tables are very nice
especially from the tables next to the wash. Between the
picnic areas there is a mini-court that could be used to
play basketball, volleyball, or any other game that needs a
flat, smooth surface. The park is also being provided with
drinking fountains, benches and trash containers. The park
is very clean and does not have any graffiti. All the
facilities are in very good condition and it seems that
people like and use the park quite often (Fig. 15).
Looking at the different land uses in the area it is
very evident that there is not another park in the area and
the land uses around the park are mainly single family
residences. The neighborhood has some empty lots along the
rest of the wash that could be improved and changed into
more recreational areas. The neighborhood is very
consistent in its land uses, but the main avenues have a
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mixture of commercial, multi family units and some institutional facilities (Fig. 14).
Vegetation

Rodeo Wash has the same natural vegetation as any
other wash in the area. The ground is covered by weeds and
some patches of Bermuda Grass (Cynodon dactillon). The
bushes are mainly Desert Broom (Baccharis sarothroides).
The trees are Mexican Palo Verde (Parkinsonia aculeata)
mixed with Mesquite trees (Porsopis velutina) growing along
the wash. The park has been designed in a very specific
way. All the ground cover is either decomposed granite or
sand, and it is formed in mounds that separate the different
areas. The only vegetation that was designed for the park
are trees such as Mexican Palo Verde (Parkinsonia aculeata),
Chilean Mesquite (Porsopis chilensis), Alepo Pine (Pinus
Halepensis), and Silver Dollar Gum (Eucalyptus polianthemos).
All the trees are very young right now, because when the
park was built the budget was low and they could not afford
large trees (Fig. 13).
The park is also provided with an irrigation system
which runs underground providing water to the trees by drip
irrigation. The system is good because it is helping to
reduce the use of unnecessary water for the irrigation of
the trees. The park has been designed to use very little
maintenance and use as little water as possible; these

.
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Figure 13. Master Plan for Rodeo Wash
Linear Park
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Rodeo Wash Area
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Figure 15. Visual Images from the Rodeo
Wash Linear Park
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Figure 15. - Continued
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Figure 15. - Continued
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characteristics make it a good example for future develop-

ments with similar properties.
Analysis
From the research done of the three case studies,
there are several important factors that should be considered for the design of a new recreational area along the
washes. These factors could be taken as recommendations to
be followed for any new development taking place along
washes in the City of Tucson or any desert environment with
similar characteristics. These factors are as follows.

Location
The place to be chosen for the future recreational
development along the washes should be in an area which
could be used by a large number of people. It should not be
close to regional or district parks because the proximity
to already established parks makes it difficult for the
success of a new development. There are already several
regional and district parks proposed in the City of Tucson
(City of Tucson Parks Master Planning 1971), but the
recreational areas along the washes could be used as neighborhood parks or as links of open space between already
existing parks.
Possible sites for the development of recreational
areas could be found by using the land use map of the City of
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Tucson in combination with the wash system map. These sites
could be located on vacant land along the washes where there
is a need for a neighborhood park and there are no regional
or district parks close by.
Access
The site located for the future development should
have easy access for people walking, driving, or riding a
bicycle. If it is to be a neighborhood park, it should be
located with easy access from all the different areas of the
neighborhood. The easy access location of the park contributes to the success of the new development and brings a
large number of users to it.
Land Uses
To further develop the open space system through the
washes; the land uses will be very helpful not only to
determine where the vacant areas are along the washes, but
also to help define the different uses around these vacant
spaces. By finding out the different uses of land surrounding the possible sites for the recreational areas, it will
be easy to determine which sites are better suited for the
neighborhood park. The land use map also tells us the
probable future development of the city and the possible
changes of land use in the future (Fig. 2). This will help
determine the future perspectives for the recreational areas
along the wash system.
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Needs
Participation of the people in the recreation areas

after they are completed is very important, because these
design developments are done for the people to use. Depend-

ing on the type of neighborhood in which the recreation
areas are going to be developed, the needs and participation
of the people will be important to determine the design of

such areas. Part of the success of open space areas lies on
the participation of the people and this participation

depends on how close their needs are met by the new design
development.
Maintenance
A very important factor in the development of any

new design and the one that is overlooked the most is the
role that maintenance has in any new development by keeping
the facilities in their original state or as nearly so as
possible. This includes routine reoccurring work, repair

work and minor construction work. Maintenance not only has
to be done by the people in charge of the recreation areas
but also by the people using the recreation area. This is a

very important part of the maintenance. People could get
involved in it by volunteering time through neighborhood
programs and city programs. As it was stated above,
maintenance involves different functions in a new develop-

ment, but there are some more specific problems that should
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be considered during the development of the design. These
maintenance problems are: solid waste and sanitation,
outdoor lighting, fencing, signs, parking lots, roads,
paths, trails, ground covers, structures and facilities, and
vegetation in general. By taking close care of all these
elements the proposed new recreational area could be maintained as it was planned in the beginning and kept the same
way after being opened.

Atmosphere
This is a very important factor, but not always easy
to create. Nevertheless, there are some factors that play
a very important role in creating the atmosphere of a place.
Recreation areas are places where people go to relax and get
away from the everyday life. They expect a pleasant place
in which the views around it are significant. These views
surrounding the recreation areas should be emphasized when
they enhance the landscape and atmosphere of the site. In
case these views do not enhance the landscape of the site
they should be improved to obtain a better atmosphere within
the park. Another important factor that contributes to the
atmosphere of a recreational development is noise.
Especially inside an urban area, noise should be avoided.
In the urban areas traffic is the main source of noise. It
is very hard to get rid of traffic, but the recreation areas
could use some kind of buffer zone when close to traffic to
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eliminate as much as possible the noise coming from it. For
the creation of a pleasing atmosphere in the recreational
areas, views and noise should be considered during the
design of the new development.

Vegetation
Looking at the three case studies there are few
plants that occur in all the sites which could be used in
the design for a new recreational development. The natural
vegetation of the washes is the best alternative to a new
design. The vegetation used in the new developments should
be able to withstand long drought periods and high temperatures. From the natural vegetation growing in the washes
there are several plants that could be used such as Mexican
Palo Verde (Parkinsonia aculeata), Blue Palo Verde (Cercidium
floridum), Common Mesquite (Porsopis velutina), Creosote
Bush (Larrea tridentata), and Desert Broom (Baccharis
sarothroides). On the other hand, the plants that have been
introduced to the wash areas that can be successful in this
type of environment are Tamarix Tree (Tamarix aphilla),
Chilean Mesquite (Porsopis chilensis), Tiny Capsule
Eucalyptus (Eucalyptus microtheca), Silver Dollar Gum
(Eucalyptus polyanthemos), Allepo Pine (Pinus halepensis),
Oleander (Nerium oleander), African Sumac (Rhus lancea), and
Bermuda Grass (Cynodon dactillon). Except for Bermuda
Grass, all of the other plants adapt very well to the
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conditions of Tucson and also the lack of water in the
ground. There are other plants such as Cottonwood (Populus

fremontii) or Netleaf Hack Berry (Celtis douglassi) that
occur in the riparian communities, and they are not very
successful along dry washes, due to the lack of water and
the little humidity in the environment. Vegetation has
always been an important factor in any open space development, and it needs to be selected very carefully (see
Appendix A). In a new development the irrigation system is
as important as the vegetation, especially in an aridland
environment where the use of water is very precious. The
drip irrigation system has proven to be very successful due
to the low loss of water by evaporation. For the new
recreational developments it would be good to use a system
that provides adequate irrigation with little loss of water.
In the same way, the study of natural drainage and use of the
terrain will be helpful in conserving water. Both natural
and introduced vegetation could make the best use of the
water available if an irrigation system is carefully
designed for the site. Along with careful attention paid to
making use of natural drainage for the benefit of that
vegetation.

CHAPTER 6
RECOMMENDATIONS
The purpose of this chapter is to compile the
recommendations identified through the analysis of the three
case studies. The concepts are organized into six sections
which are:
1.

People

2.

Site

3.

Land Use

4.

Vegetation

5.

Water

6.

Recreation

People
This section refers to participation of the user in
the parks and open areas; possible ways to make them part of
the development of the city.

1. The residents and property owners in the areas
where new parks and recreation areas along washes are
contemplated should be given an opportunity to participate
from the outset in planning the extent and type of open
space and facilities to be developed.
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2.

The integrity and identity of residential

neighborhoods should be maintained by using the wash system
and natural landscape to provide environmental variety, to
separate different land uses (buffers), and to create
attractive pedestrian and vehicular pathways.
3.

More programs requiring participation from the

people should be developed to improve existing parks and to
develop new parks and recreation areas wherever necessary.

Site
This section refers to the place itself and the
different characteristics that make it up.
1.

Land adjacent to major drainageways and minor

washes should be used for urban parks development whenever
possible to reduce congestion inside the urbanized areas of
the city.
2.

In older developed areas of the community where

a shortage of recreation facilities and services may exist,
full advantage of open land along the wash system should be
taken to create new parks, and recreation sites (Fig. 16).

3. Site development costs, while important, should
not be the only controlling factor in site selection for
parks and recreation areas along the wash system. Site
suitability and relationship to existing and proposed nearby
land uses are equally important considerations.

68

Figure 16. Location of Open Space Areas Along
Washes for Possible Future Line6r Parks
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4.

A site analysis should be made to improve

decision making and to determine important variables
regarding land allocation and park developments (Fig. 16).
5.

Access to the park is very important. It should

be easy to get to the park from any direction and in a short
walking distance for the neighborhood residents.
Land Uses
This section is concerned with the already

established land use patterns of the city.
1.

It is necessary to study the land use patterns

to determine where future parks, recreation and open space
areas should be located (Fig. 2).
2.

The new park developments should observe the

practical consideration of providing with buffers between
the different land uses, the conservation of natural

drainageways and the creation of open spaces (Fig. 16).
3.

Parks and recreation areas along the wash system

should be considered as one of the essential land use
patterns.

4.

Parks and recreation areas along washes and

drainageways should be utilized as connectors for the
different land use patterns throughout the urbanized areas
of the city.
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Vegetation
This section is concerned with the vegetation used
in parks, both its improvement and maintenance.
1. The vegetation should be used:

a) to create shade for different uses
h) to create micro-environments with concentration of moisture from natural sources
c) to revegetate disturbed areas or to reduce
erosion along banks
d) to enhance native vegetation through interplanting new drought-resistant vegetation
between existing vegetation
e) to serve as an example for the public to

emulate in their own landscaping
0

to solve site problems such as noise
pollution, dust, wind, poor views, shade
and buffers.

2. Native vegetation can be enhanced with the inter-

planting of drought-resistant shade trees to create new
micro-environments (see Appendix A).
3.

Existing native vegetation with high habitat

productivity which reduces the need for cultivation, should
be conserved wherever possible for use in park design.
4.

Drought-resistant native or non-native plant

material should be used in park design (see Appendix A).
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Water
This section is strongly related to the vegetation
section. It considers water and its use in parks.
1.

Low water use areas, such as natural areas with

high productive habitats, should be maximized along washes
and drainageways wherever possible.
2.

Storm water runoff from washes with low or

moderate degree of percolation should be retained or diverted
for use onsite by the vegetation (Fig. 17).
3.

Drought-resistant vegetation should be used to

conserve water throughout the dry seasons (see Appendix A).
4.

New irrigation systems should be used for the

vegetation to economize water throughout park developments.

Recreation
This section refers to the user-site relationship.
1.

The natural vegetation and the natural wildlife

should be brought into the city through washes and drainageways to enhance the urban areas and to create places of
interest for the people living along these areas.
2.

Horseback riding trails, bicycle trails and

hiking trails along the washes that run through the city
will help to break the tension of the urbanized areas
(Fig. 18).

3. Parks, recreation facilities and open space
areas along washes and drainageways should be used as links
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among open space areas, existing parks and open green areas
such as golf courses, schools, playgrounds and public
gathering places.

4. The atmosphere of the washes should be pleasant
and relaxing creating a passive environment allowing people
to get away from noise and crowded building areas.
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Figure 17.

Different Ch;, ..racteritics cf a Linear
Pell( Alr)ng Waelies aLd Drainageways
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Figure 18. Recreation Facilities Along Washes

and Drainageways

CHAPTER 7
CONCLUSION
In one way or another the washes have been utilized
in the past by the native population of all the arid or
semiarid regions in the world. Washes and drainageways at
one time were the providers of water for human settlements
in the arid and semiarid regions. Today the washes and
drainageways have dryoff, but they could be utilized in a
different way than they have been used in the past.
The need for parks, recreation and open space areas
in connection with the lack of water and vacant land inside
the urbanized areas of the city make the wash system an
excellent place for new park developments. Through the
analysis of the area where the City of Tucson is located and
the study of the three case study areas (the Santa Cruz
River Park System Phase 1, Rodeo Wash neighborhood park and
High School Wash proposal) a set of recommendations was
developed to help park designers to improve their decisions
concerning new parks in the urban areas of the City of
Tucson or other cities with similar characteristics.
The park system along washes and drainageways will
provide an opportunity for a multiple of activities including walking, hiking, sightseeing, horseback riding, cycling,
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picnicking and engaging in organized sports and playground
activities. The park system would draw a heterogeneous
population where each individual could find a variety of
activities in which to participate. Besides providing
recreational opportunities, the park system along washes
would be valuable as a natural open space area inside the
urban areas of the city.

APPENDIX A
DROUGHT-RESISTANT PLANT MATERIAL FOR USE IN THE ARID
REGIONS OF THE SOUTHWEST OF NORTH AMERICA

(Based on Duffield, 1981)

BOTANICAL NAME

COMMON NAME

CATEGORY

ACACIA greggii
AGAVE species
ALOE barbadensis
ARUNDO donax
BACCHARIS sarothroides
BRAHEA armata
CAESALPINIA gilliesii
CAESALPINIA pulcherrima
CORNEGIEA gigantea
CASSIA wislizeni
CASUARINA species
CELTIS palida
CERATONIA siliqua
CERCIDIUM floridum
CERCIDIUM microphyllum
CHAMAEROPS humilis
CHILOPSIS linearis
CORTADERIA selloana
CUPRESUS arizonica
DASYLIRION wheeleri
ENCELIA farinosa
EUCALYPTUS species
FEIJOA sellowiana
FEROCACTUS species
FOUQUIERIA splendens
FRAXINUS velutina
GEIJERA parviflora
GELSEMIUM sempervirens
HESPERALOE parviflora
LANTANA camara
LANTANA montevidensis
LARREA tridentata
LEUCOPHYLLUM frutescens
LYSILOMA thornberi

Catclaw acacia
Century plant
Aloe vera
Giant reed
Desert broom
Mexican blue palm
Yellow bird of paradise
Red bird of paradise
Sahuaro
Shrubby semia
Beefwood
Desert hackberry
Carrob tree
Blue palo verde
Foothill palo verde
Mediterranean fan palm
Desert willow
Pampas grass
Arizona cypress
Desert spoon
Brittlebush
Eucalyptus
Pineapple guava
Barrel cactus
Ocotillo
Ash
Australian willow
Carolina jasmine
Red yucca
Lantana
Trailing lantana
Creosote bush
Texas range
Feather bush

tree
shrub
shrub
shrub
shrub
tree
shrub
shrub
tree
shrub
tree
shrub
tree
tree
tree
tree
tree
shrub
tree
shrub
shrub
tree
shrub
shrub
shrub
tree
tree
shrub
shrub
shrub
vine
shrub
shrub
tree,
shrub
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APPENDIX A - Continued
BOTANICAL NAME

COMMON NAME

CATEGORY

MACFADYENA ungis cati
NANDINA domestica
NERIUM oleander

Cat's claw vine
Nandina
Oleander

OLEA europaea

Olive

OLYNEYA tesota
OPUNTIA species
PARKINSONIA aculeata
PENNISETUM setaceum
PHOENIX canariensis
PHOENIX dactilifera
PROSOPIS species
RHUS lancea

Desert ironwood
Prickly pear and cholla
Mexican palo verde
Fountain grass
Canary island date palm
Date palm
Mesquite
African sumac

RHUS ovata
ROSMARINUS officinalis
SIMMONDSIA chinensis
SOPHORA secundiflora

Sugar bush
Rosemary
Jojoba
Mescal bean

TAMERIX aphylla
VITEX agnus-castus
WASHINGTONIA fillifera
WASHINGTONIA robusta
XYLOSMA congestum
YUCCA species

Tamarix
Monk's pepper tree
California fan palm
Mexican fan palm
Xylosma
Desert yuccas

ZIZIPHUS jujuba

Chinese date

vine
shrub
shrub,
tree
tree,
shrub
tree
shrub
tree
shrub
tree
tree
tree
tree,
shrub
shrub
shrub
shrub
shrub,
tree
tree
tree
tree
tree
tree
shrub,
tree
tree
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