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ABSTRACT 

9 

Riparian habitat, the narrow strip of vegetation associated with natural 

drainageways, is considered important because it provides many benefits. Benefits include 

wildlife habitat, flood control, recreational opportunities, ground water protection, and 

visual aesthetics. A survey of fiarty-five selected single femily residents in unincorporated 

Pima County was conducted to explore the importance a general population places on 

riparian habitats, specifically xeroriparian habitats. Xeroriparian habitat is the vegetation 

that is associated with smaller ephemeral streams in the arid southwest. The results of the 

survey indicate that xeroriparian habitat is important to the general population. The 

survey questions included information on the respondents' use of riparian areas near their 

home, knowledge of riparian habitat benefits, concerns regarding riparian habitats near the 

respondent's house, impacts of the removal of xeroriparian habitat near the respondent's 

home on their attitude toward their home, and influence of xeroriparian habitat on a fixture 

selection of a home. 



I [NTRODUCTION 

A. Purpose of Study 

Riparian areas provide habitat to significant numbers and diverse species of birds, reptiles 

and small mammals (Shaw, 1986) and are generally valued by residents of Tucson. The 

purpose of this study is to explore and examine the attitudes and values a selected group 

of single family residents in unincorporated Pima County with respect to one type of 

riparian habitat classification, xeroriparian habitat. Xeroriparian habitat is characterized as 

the narrow strip of land containing native vegetation, dominated by mesquite (Prosopis 

sp.), acacia {Acacia sp.) and palo verde (Cercidium sp.), found along small ephemeral 

natural drainageways or washes in the arid southwest (Ehnore and Becshta, 1987). 

Xeroriparian habitat is the most abundant, in terms of acres, and the most ubiquitous in 

terms of distribution, of the all riparian habitats in unincorporated Pima County, excluding 

those areas contained within large tracts of federally owned land such as national parks or 

national forests. By virtue of being the most abundant, xeroriparian habitat is the type of 

riparian habitat most residents in Pima County have the greatest chance of encountering. 

It appears to be "taken for granted" or is considered not as important as other types of 

riparian habitat, perhaps because it is not as visually dramatic or does not contain plant 

species such as cottonwoods or willows, more typically associated with riparian areas. 

For whatever reason, xeroriparian habitat seems to be the most vulnerable to impacts fi-om 

development. 

As a part of this study the role of proximity of a single family residence to xeroriparian 



habitat as a function of attitude, use and value will be explored. A study conducted by 

three landscape architecture students of the University of Washington, Seattle, in 1984-

1985 examined the "...relative importance of proximity to (a) creek and awareness of its 

riparian population and habitat." (U.S. Department of Agriculture, 1985, p. 414). The 

indication in this study was that proximity to a riparian area did play a role on peoples' 

awareness of the riparian area. 

B. Why This Information is Important 

On July 19, 1994 the Pima County Board of Supervisors adopted the Watercourse and 

Riparian Habitat Protection and Mitigation Requirements (Riparian Ordinance) as Article 

X (Ten) of the existing Pima County Floodplain and Erosion Hazard Management 

Orditiance FC2-1994. Maps depicting the location and classification of riparian habitat 

regulated by the ordinance were developed and adopted along with the Riparian 

Ordinance. By the end of 1995, the Pima County Flood Control District spent over 

$500,000 (Danforth, 1995) in their efforts to define, classify, identify, map and develop an 

ordinance to regulate and protect riparian habitat. 

The impetus for the efibrts to protect riparian habitat came fi'om citizen and environmental 

groups. This effort was initiated in 1991 by Greg Lunn, a former member of the Board of 

Supervisors fi-om District One, which includes an area known locally as the Catalina 

Foothills. District One, one of five supervisorial districts in Pima County, is a 

predominantly residential district in the northern part of metropolitan Tucson. District 



One is known for its affluent neighborhoods, scenic views of both the Santa Catalina 

Mountains and the city, and numerous natural washes. Figure 1 illustrates the location 

and boundaries of District One. 
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Figure 1: District One Location 



In 1995 Mike Boyd, a subsequent member of the Board of Supervisors representing 

District One conducted a survey regarding a variety of community issues. One of the 

thirteen questions asked was "How important is the preservation of washes and riparian 

areas?" Of the 3,716 respondents to this survey, mailed to 49,991 residents in District 

One, (a 7.45% rate of return); 2,634 (70.9%) thought the preservation of washes and 

riparian areas was "very important", 871, (23.4%) thought the preservation of washes and 

riparian areas was "somewhat important", 210 (5.4%) thought the preservation of washes 

and riparian areas was "not important". Ten people (0.3%) responding to the survey as a 

whole provided no response to this question (Pima County Board of Supervisors, 1995). 

The results of this survey suggest that a large number of residents in District One were 

very interested in the protection of natural washes. This interest and concern for the 

protection and preservation of natural washes is shared and supported by environmental 

groups such as the Sierra Club, (a national environmentally oriented non-profit 

organization) and Buffers, (a local environmental organization formed in 1987 to promote 

the protection of natural resource areas in the Tucson basin through land use regulation). 

Figure 2 illustrates the results of the District One survey. 



PIMA COUNTY BOARD OF SUPERVISORS 
130 W. CONGRESS. 11th R.OOR 

TUCSON. ARIZONA 85701 
(602) 740-2738 

DISTRICT 1 SURVEY RESULTS 

Total number of surveys mailed = 49^11 
Total number of surveys returned = 3,716 (7.45% return) 

1. How important is the preservation of washes and riparian areas^ 
Very important: 2,634 (70.9 %) 

Somewhat important; 871 (23.4 %) 
Not important: 201 ( 5.4 %) 

No response 10 ( 0-3 %) 

Figure 2: District One Survey Results 
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Despite the positive sentiments toward riparian habitat, as expressed in the survey 

described above, the support of local environmental groups, and the extensive efforts 

undertaken by Pima County to provide regulatory protection of riparian areas, riparian 

vegetation is still cleared or removed for residential development on a regular basis. This 

study is being undertaken to more deeply explore the attitudes and values, in other words, 

'Importance", single family residents place on xeroriparian habitat. Because this type of 

riparian habitat is more abundant than other types such as hydroriparian or mesoriparian, it 

is more often impacted by development. By documenting the importance of this type of 

habitat it is hoped that future residential development plans will better preserve the 

important riparian areas. 
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n. LITERATURE J^VIEW 

The literature review for this thesis focused upon the role of natural systems in urban 

design. 

The guiding premise for this research is the concept that humans and nature are 

intrinsically linked and that urban development needs to be considered as a part of the 

natural landscape and not as a separate and isolated system. (McHarg, 1969; Spim, 1984; 

White, 1994; Ellin, 1996). Most development in large cities in the United States has taken 

place ignoring the natural landscape over which it has spread. The current "environmental 

crisis", seen in many urban areas, resulted from an attitude that separated individuals from 

community (Norwine, 1993) or humans from nature. Ian McHarg (1969) in the classic 

book Design with Nature, characterized the urban environment as anthropomorphic and 

anthropocentric with humans seeking to conquer or dominate nature to demonstrate their 

superiority. In describing an alternative approach to development McHarg (1969, p. 29) 

wrote the following. 

"The farmer is the prototype. He prospers only insofar as he understands the land and 

by his management maintains its bounty. So too with the man who builds. If he is 

perceptive to the processes of nature, to materials and forms, his creations will satî  the 

needs of social process and shelter, be expressive and endure. " 

The pursuit of control over natural systems, whether due to our infatuation with 
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technology, or a deeper philosophy such as the western Judaic-Christian belief that nature 

is here to serve humans (Norwine, 1993), has lead to a justification that domination and 

destruction of the environment (Ellin, 1996) is an underpinning of living in a modem 

world. This approach to urban development has lead to the destruction of the 

environment and consequently the elimination or significant alteration of natural systems 

such as the hydrological cycles, bio-geochemical cycles, and energy cycles (White, 1994). 

While the value and benefit of designing in harmony with nature is widely acknowledged 

in the literature, humans have the fi^ee choice and ability to alter their environment to suit 

their needs. While "most preindustrial cities maintained ecologically sound relationships" 

with the land, (Lazaro, 1979, p.8) advances in science, engineering and technology, which 

began in the nineteenth-century provided the ability to overcome limits or constraints on 

natural systems, and have accelerated growth in urban areas. Of urban areas, Timothy 

Lazaro, (1979, p. 14) wrote "The forces of urbanization are a product of man's genius, of 

his continuous quest for efiSciency and of his need for the social and cultural milieu that an 

urban area can provide." "...urban form is a result of environmental and cultural factors 

and the historical period and its technological capabilities." The costs of this exercise in 

human dominance over nature have been and will continue to be high (Spim, 1984, White, 

1994). Costs include both initial capital costs for the development of infiastructure to 

handle the movement of both resources and people in urban areas, plus the maintenance 

costs associated with the upkeep of these systems. Other costs are associated with the 

approach of relying primarily on technology or alterations of natural systems to advance 
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development. For example, in the elimination of natural areas and systems, there is a loss 

of features that contribute to the quality of life, such as the benefits of natural open space 

areas (McHarg, 1969). 

The Granite Garden, (Spira, 1984) refers to the city as "an infernal machine" and notes 

that any change in one urban ecosystem results in repercussions to several others. This 

concept of complex, interconnected relationships among all the processes that make urban 

areas work, for example the movement of goods and services or the consumption of 

resources, has also been referred to as "urban metabolism" (White, 1994) Able Wolman 

(1965, p. 177) wrote, "The metabolic requirements of a city can be defined as all the 

materials and commodities needed to sustain the city's inhabitants at home, at work and at 

play. Over a period of time these requirements include even the construction materials 

needed to build and rebuild the city itself." The use of the term urban metabolism can be 

compared to more basic biological processes such as cell metabolism (McHarg, 1969). In 

cell metabolism the process of consuming resources, in the form of matter or energ>', is 

needed for the living organism to survive. What is not used is carried away fi-om the cell 

as waste. In a similar manner, urban areas consume resources to survive which results in 

the production of waste matter, such as pollution (McHarg, 1969, Owens, 1991). 

Whether the fimctions or processes needed to sustain a city or an urban area are described 

as an inanimate machine or the idea of cell metabolism, the understanding, measurement 

and monitoring of the inputs and outputs of urban areas is highly complex. This is due to 



the interrelationships between all the physical impacts of human activity on the 

environment (McHarg, 1969, White, 1994). Humans are beginning to realize the 

complexity of these interrelationships. In acknowledging this, we recognize that while we 

know many things about the earth, there is still much we do not understand (Norwine, 

1993). This insight, which is contrary to the idea that we know and understand natural 

processes enough to justify altering, dominating or destroying the environment as we 

deem necessary for our own benefit (Ellin, 1996), should leave us more respectful of the 

natural systems around us and more cautious when considering changing these systems. 

However, ignorance of natural systems coupled with technological capabilities often leads 

to destruction of a resource prior to gaining a fuller understanding of its purpose and how 

it flmctions. An example of this is the destruction of the rain forest in South America. 

This environment is being destroyed without a good understanding of the plants and 

animals in that inliabit it or the role this complex area plays in the global ecology. The rain 

forest may never be understood to the level needed to justify its preservation before it is 

impacted so severely the benefits are lost forever. 

Fortunately, planners, designers, engineers, and others are coming to understand the 

importance of working more in harmony with natural systems (Spim, 1984) as opposed to 

relying on elaborately constructed systems to solve the problems of urban areas. With the 

recognition that the health of urban systems is linked to the health of its inhabitants, and 

ultimately the health of the global biosphere (White, 1994), more attention is being paid to 

ensure healthy urban environments through the preservation of existing natural resources 
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such as riparian vegetation. 

Using Natural Washes in Urban Design 

One specific area where the benefits of designing in harmony with natural systems are 

apparent is the treatment and design of urban storm water nmofiT networks. The 

channelization of drainage ways, which reduced the width of the fioodplain, or the area 

subject to flooding, was seen as a means to reclaim land for development. The attitude 

that the land and other natural resources are here for exploitation by humans lead to the 

straightening or channelization of many drainage ways. Rodney R. White (1994, 147) 

wrote, "Our modem urban systems were created by variously taming, or even destroying, 

nature in the city. Rivers were straightened and often forced underground." One 

negative result of this approach was the destruction of significant amounts of natural 

habitat in urban areas. 

In areas where there has been encroachment by development, both residential and non

residential, into floodprone areas the result is often a need to construct elaborate flood 

control projects to protect development. These projects, made necessary due to increased 

urbanization which results in increased storm water run-ofi^ are usually very costly in 

terms of capital expense, require maintenance over the life of the project and typically 

have significant negative afifect on existing habitat. 

In Tucson, Arizona, one project that illustrates both positive and negative of aspects of 



constmcting a major flood control project in an urban area is the Randolph South 

Detention Basin and Del Urich Golf Course. This project created storm water detention 

basins in an existing golf course. Detention basins are excavated areas designed to hold, 

or detain, a specific amount of storm water for a period of time. The storm water is 

released into a drainageway downstream of the detention basin up to a maximum flow 

rate, typically expressed in cubic feet per second, eft, that has been determined to meet the 

specific criteria for the project. In the case of the Randolph South Detention Basin and 

Del Urich Golf Course the flooding problem was so severe the golf course site was one of 

few areas in the center of town large enough to provide the required storm water storage. 

The eighteen hole golf course was converted fi^om a flat "pool table" to a golf course with 

a series of interconnected basins which can store up to 450 acre-feet of water (Novak and 

Lantz, 1996). 

On the positive side, this project provided the opportunity for incorporating several 

elements that benefited the community. The project provided flood control to residences, 

provided a high quality golf course and preserved many existing large trees (primarily 

Eucalyptus sp. and Firms halepensis) on the golf course. These large trees play an 

important role in visual identity of the part of the city were they are located. 

Of specific interest was the impact on the design of the detention basin due to the 

importance the neighborhood downstream fi'om the golf course/detention basins placed on 

an existing riparian area. This specific riparian area, known as the Arroyo Chico, is one 



of the few riparian habitats in the center of the city. An important design criteria for this 

project was ensuring that the discharge of water from the golf course/detention basins did 

not exceed the existing flow capacity of the Arroyo Chico. This was the only way the 

existing riparian habitat could be preserved due to the extremely dense vegetation along 

the Arroyo Chico. Any effort to increase the capacity of the Arroyo Chico downstream of 

the detention basin would impact the existing riparian habitat. While this would have 

resulted in the need for less storage capacity in the detention basins, thus lowering the 

construction costs, this concept was wholly unacceptable to the residents of the area. 

Therefore, a negative aspect of this project was its cost, over twenty million dollars. If the 

Arroyo Chico had been enlarged, including negative impacts to the riparian habitat, the 

cost of this golf course/detention basin project could have been lower. The lower cost 

could have been attributed, in part, to a design that retained less water, thus reducing the 

amount of excavation and infrastructure (pipes) that was required (Lantz, 1997). Even 

though this project was undertaken with the assistance of the United States Army Corps 

of Engineers, not many conmiunities can afford such costly measures to balance the needs 

of urban flood control with riparian habitat preservation. 



Ill RIPARIAN HABITAT IN PIMA COUNTY. ARIZONA 

A Definition and Classification of Riparian Habitat in Pima County 

Pima County, located in the southern central portion of the state of Arizona, is in the 

Sonoran Desert. The Sonoran Desert is considered to contain some of the richest 

communities of desert plants and animals in the southwest United States. (Lowe, 1980). 

The riparian habitat that ^sts in Pima County includes three classifications; hydroriparian, 

mesoriparian and xeroriparian (more complete definitions of these classifications follows.) 

These three classifications are distinguished fi'om each other based upon predominant 

plant species composition, vegetation volume, the lateral extent of habitat relative to a 

drainageway, the presence of perennial water or combinations of any of these factors. The 

various classifications of riparian habitat in Pima County were defined in 1993 by the 

Tucson-based private environmental consulting firm SWCA Inc. (formerly Steven W. 

Carruthers and Associates). These classifications were adopted by Pima County and are 

used in Pima County's Riparian Ordinance which provides regulation and incentives for 

the preservation of riparian habitat. The following are definitions of the three 

classifications of riparian habitat used in the Riparian Ordinance: 

1. Hydroriparian and Mesoriparian Habitat 

Hydroriparian and mesoriparian habitat (SWCA, 1993) also known as deciduous riparian 

woodlands (Lowe, 1980), include such plant species as cottonwood {Populus fremonti), 

sycamore {Platynus wrighti), and willow (^lix sp.) as well as species also found in drier 

habitats such as mesquite ^rojc>p/s (SWCA, 1993). Hydroriparian habitats are 



associated with perennial or intermittent watercourses or shallow ground water. 

Mesoriparian habitats typically contain fewer cottonwood, sycamore or willows and are 

characterized as mesquite bosques. Hydroriparian and mesoriparian habitats are limited 

enough in extent in Pima Coun^ that there limits were mapped as one designation on the 

county's riparian habitat maps. 

2. Xeroriparian Habitat 

Xeroriparian habitats are associated with ephemeral water courses. Plants species include 

those typically found in adjacent upland habitats, such as mesquite (Prosopis sp.) or blue 

palo verde (Cercidium floridian), except the plants associated with the xeroriparian 

habitat are typically larger and occur at greater densities than the adjacent uplands. 

(SWCA, 1993). 

Xeroriparian habitat was fiirther divided into four subcategories (xeroriparian A, B, C, D) 

by total vegetation volume. Vegetation volume is expressed as "mVm^' with "m^' being 

the the amount of cubic meters of canopy vegetation divided by "m^' or square meters of 

area. The four subcategories of xeroriparian habitat are xeroriparian A, which has the 

highest vegetation volume, greater than 0.8S0 mVm^ Xeroriparian B, which has a 

vegetation volume less than or equal to 0.850 mVm^ and greater than 0.675 mVm^. 

Xeroriparian C, which has a vegetation volume less than or equal to 0.675 mVm^ and 

greater than 0.500 mVm^. And xeroriparian D, which has a vegetation volume less than or 

equal to 0.500 mVm^. The lowest value category, xeroriparian D, was used to represent 



the vegetation volume of the upper limits of typical Sonoran Desert Scrub and Semidesert 

Grassland Biomes which cover most of undeveloped Pima County. (SWCA, 1993). 

The classification system for riparian habitats created by SWCA, and described above, was 

used by the University of Arizona, Advanced Resource Technology (ART) Program, to 

develop information on the amount of each type of riparian habitat foimd in Pima County. 

The ART Program used satellite imagery which could classify riparian areas based upon 

vegetation volume to develop the following information on the amount of riparian habitat 

in Pima County: 

Hvdroriparian and Mesoriparian 

There are approximately 2,300 acres of hydroriparian and mesoriparian habitat within 

Pima County, excluding the Tohono O'odham Nation (University of Arizona, 1993). 

Almost half of this habitat (1,340 acres) is located on private land or State Trust Land. 

(State Trust Land is considered to have the same status relative to development as private 

land because revenue generated fi'om the use or sale of State Trust Land is mainly used for 

the public school system. There is a mandate that the land be developed to its "highest 

and best use". Therefore, State Trust Lands, unlike other public lands, can be sold to 

private developers for development.) The other half is located on publicly owned federal 

land such as Sabino Canyon in the Coronado National Forest or local government lands 

such as Pima County's Cienega Creek. 



Xeroriparian 

Xeroriparian A habitat covers approximately 50,600 acres of land, excluding the Tohono 

O'odham Nation. Over half of this habitat (28,100 acres) is located on private land or 

State Trust Land (University of Arizona, 1993). Xeroriparian B habitat is found on 

70,100 acres of land. Approximately two-thirds (47,100 acres) is located on private land 

or State Trust Land (University of Arizona, 1993). Xeroriparian C habitat is found on 

177,900 acres of land. Private and State Trust Land make up 136,000 acres or just over 

three quarters of the riparian habitat in Class C (University of Arizona, 1993). 

Xeroriparian D is not included as regulatory habitat and statistics for Xeroriparian D were 

not available. 

B. Benefits of Riparian Habitat 

Riparian vegetation is recognized by Pima County for providing many benefits including 

its value as wildlife habitat, the important role it plays in water quality and flood control 

and the contribution it makes to open space, recreation and the unique image or sense of 

place in Tucson. These Actors all contribute to the role riparian habitat plays in defining 

the term quality of life as is applies to residents of Tucson and Pima County. 

The various benefits provided by riparian habitat are described briefly below. To support 

the statement that these benefits are recognized by Pima County, policy statements fi-om 

adopted local planning documents relating to riparian habitat, or the benefits provided by 

these areas are included where applicable. 



1. Wildlife Habitat 

Riparian areas are valuable as wildlife habitat because they provided essential components 

needed by wildlife to survive. Components provided by riparian habitat include escape 

cover, shade, forage and nesting or breeding areas. Riparian habitats provide important 

wildlife movement corridors, especially in areas where the uplands have been developed 

for housing or other built uses. As adjacent upland vegetation is removed and replaced 

with housing the relative value of the riparian habitat to wildlife increases. Riparian 

habitats allow for species diversity because the habitat itself is diverse. Wildlife that use 

riparian habitat, even in urban areas, include birds, reptiles and small mammals (Shaw, 

1986). The Pima County Comprehensive Plan includes an Environmental Policy Objective 

for wildlife that states: "Existing riparian habitats shall be protected." (Pima County 

Planning and Development, 1989). 

2. Water Quality 

Riparian areas play a role in water quality because when water flows through a wash 

containing riparian vegetation, the vegetation acts as a filter for the water, trapping 

sediments and heavy metals, reducing biological contaminants and stabilizing nutrient 

levels (Pima Association of Governments, 1993). Thus, the water that is subsequently 

recharged into the aquifer is filtered by the riparian vegetation. The water quality of wells 

located close to drainage ways are closely related to and impacted by the quality of water 

that is recharged in the adjacent drainage way. Since these areas typically contain soil 

types and geologic structures favorable to ground water recharge, they are also the areas 
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where wells, both for municipal water supplies and private domestic services are located. 

The Pima County Comprehensive Plan includes an Environmental Policy Objective for 

Water Quality that states: "There shall be no further degradation in the quality of potable 

drinking water supplies. No compromises will be allowed" (Pima County Planning and 

Development, 1989). 

3. Flood Control 

As mentioned briefly above, riparian habitat provides flood control benefits. Floodplains, 

including the associated riparian habitat, are systems that have achieved a dynamic 

equilibrium. By maintaining this dynamic system intact, including the riparian habitat, 

washes are better able to convey flood waters at a rate that does not have severe 

downstream impacts that may result in flooding. Riparian vegetation slows down 

floodwater, causing it to spread out through the fioodplain where the water can infiltrate 

into the ground. A devegetated channel causes water to flow quickly downstream, 

moving large volumes of sediments and causing additional flooding, erosion and reducing 

groundwater recharge. 

The benefits of preserving floodprone land, including riparian habitats, in a natural state 

are recognized by the Pima County Flood Control District through their Flood Prone Land 

Acquisition Program. Since 1984 this program has spent thirty-four million dollars to 

acquire floodprone land (Fonseca, 1993). These lands are now in public ownership and 
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will remain undeveloped. These acquisitions ensure the preservation of almost five 

thousand acres of riparian habitat. The Flood Prone Land Acquisition program 

demonstrates the willingness of the local government to preserve riparian habitats, 

especially when other benefits such as flood control can be achieved. 

4. Open Space and Recreation 

The importance of riparian areas for open space and recreation has been recognized in 

several planning documents at both state and local levels. The Findings of the Pima 

County Open Space Committee (1988), The Eastern Pima Countv Trails Master Plan 

(1989), and the Comprehensive Land Use Element of the Pima County Comprehensive 

Plan (1989) all acknowledge and provide policy guidance for the preservation of riparian 

areas for open space and recreation. 

The Findings of the Pima Countv Open Space Committee (1988), cite desert washes as 

one of the region's greatest assets, and recognize the increasing importance of these 

washes as recreation amenities for the community. While acknowledging that many of the 

desert washes have been fi:^gmented by development, the Open Space Committee calls for 

the preservation of the remaining natural washes. (Pima County Open Space Committee, 

1988). 

The Pima County Comprehensive Plan includes Open Space and Recreation Policy 

Objectives for Recreational Opportunities that states in part: "...hiking and equestrian 
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trails, and pedestrian and bicycle paths will be established so that the number of acres and 

miles of facilities will keep pace with resident and visitor demands." And for Public Trail 

Access that states: "User access to and enjoyment of trails and paths shall be promoted." 

(Pima County Planning and Development, 1989). In addition. The Eastern Pima County 

Trails Master Plan contains over six hundred miles of'Priority One' trails. Priority One 

trails are those considered the highest priority for acquisition and development. Most of 

these trails follow natural drainage ways with riparian vegetation. (Pima County Parks 

and Recreation, 1989). 

5 Sense of Place, Image and Community Aesthetics 

The effort to define a 'sense of place' for a community can be difScult. Citizens of 

Tucson and Pima County have struggled with identifying a community image, or sense of 

place. \^th the truly spectacular natural setting in which Tucson is found, a logical 

definition for the image or sense of place for this community has emerged based on the 

richness of its environmental setting. The Pima County Comprehensive Plan includes an 

urban design policy objective for quality of development that states in part: "The county 

will seek high-quality design in order to ensure new development which is respectful of the 

natural setting, which evokes a sense of place..." (Pima County Plaiming and 

Development, 1989). Riparian areas, while occupying a relatively small percentage of the 

land area in Pima County, are an extremely important component of the landscape and the 

contextual setting of Tucson. 



C. Causes of Loss of Riparian Habitat 

Prior to Anglo/European settlement in the Tucson Basin, riparian vegetation was found 

along almost every watercourse in the valley. Like many resources, it was probably not 

even recognized as valuable or perhaps viewed as very plendflil for many centuries. 

When eariy Anglo/European settlement began to expand in the Tucson Basin, riparian 

habitat began to be removed or degraded, first by grazing and agriculture, then by urban 

development. 

1. Grazing and Agriculture 

One of the first causes of the degradation of riparian habitat came fi'om grazing and 

agriculture. Overgrazing caused the removal of vegetation along the stream banks, which 

led to erosion and fluther degradation of riparian habitat. When cattle grazed in an area 

over long periods of time, young vegetation did not have the opportunity to mature. 

(Ziebell, 1992). Agriculture also contributed to the loss of riparian habitat due to both the 

clearing of large tracts of land and the use of groundwater to irrigate crops. Agriculture's 

negative impact on riparian habitat in Tucson has been overtaken by urban development. 

2. Ground Water Pumping 

People living in Tucson and Pima County obtain their entire supply of potable water fi-om 

the groundwater aquifers located under the desert basin floor. The amount of 

groundwater withdrawn firom the aquifer has surpassed the amount of water that naturally 

infiltrates the aquifer. This condition, known as "mining" groundwater, has resulted in the 



lowering of the water table, in some cases several hundred feet. With the lowering of the 

water table, riparian vegetation, particularly hydroriparian vegetation, dependent upon a 

reliable source of water, has slowly died (Ziebell, 1992). In some areas, the vegetation 

types have changed over time from hydroriparian species to Xeroriparian species, able to 

survive with only the extra water received from intermittent surface flows along the 

drainage ways. As the population in Pima County grew, so did the rate of groimdwater 

pumping. In 1993 groundwater was being pumped at a rate two and one half times 

greater than it was recharged naturally each year. 

Under the State of Arizona's Groundwater Management Act of 1982, groundwater 

pumping must not exceed natural recharge by the year 2025. This condition, known as 

"safe yield", should prevent the fiirther mining of groundwater. With a reduction in 

groundwater pumping to amounts less than what can be recharged annually, both naturally 

or through artificial recharge, the groundwater table should rise (Ziebell, 1992). 

However, it is doubtful that the groundwater table will ever rise enough to once again 

support significant riparian vegetation. Nevertheless, a decrease in groundwater pumping 

should generally benefit riparian vegetation in Pima County, even if those benefits are not 

realized for several decades. 

3. Development 

As the City of Tucson grew, development fanned out from the original settlement near the 

base of what is today known as Sentinel Butte or "A Mountain". This region has seen the 



most rapid growth of its long history since World War 11. (Arizona State Parks, 1989). 

With the ability to "reclaim" land "unsuitable" for development through the use of 

structural control of drainage ways, much of the remaining riparian v^etation in the 

Tucson Basin was destroyed as more housing and businesses were constructed, roads built 

and the city grew (Fonseca, 1993). Even today, the Tucson area remains an attractive 

place to live. Therefore, increasing demands for more housing, commercial, retail and 

industrial areas are being met with continued growth. 

4. Flood and Erosion Control 

A fourth cause of loss of riparian habitat, due both to the growth in Pima County as well 

as historic attitudes and policy towards desert drainage ways, is loss of riparian habitat due 

to flood and erosion control efforts. Once people had settled near drainage ways and built 

homes and businesses, they were tiireatened by flooding and erosion that periodically 

occurs along desert washes. In order to protect these people from flooding, washes were 

channelized, and the banks were often lined with concrete or soil cement. This 

construction destroyed or degraded riparian habitat that existed along the wash. Native 

vegetation was rarely replanted to make up for the lost habitat. 

D. Regulatory Protection for Riparian Habitat 

As discussed earlier, as part of the eflfort to develop the Riparian Ordinance in Pima 

County, a definition and classification of riparian habitat, specific to Pima County, was 

developed by SWCA Inc. in 1994. This system, based largely on vegetation volume, was 



then used to identify and map areas of riparian habitat in unincorporated Pima County. 

Mapping was done with the assistance of satellite imagery. The final maps, created from 

the information from the satellite mapping and delineation on aenal photos at a scale of 

1" = lOOO'-O", were digitized into the county's GIS system and overlaid with the 

Assessor's parcel data to create a final set of maps depicting the regulated habitat. 
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IV SURVEY OF IMPORTANCE SINGLE FAMILY RESIDENTS PLACE ON 

XERORIPARIAN HABITAT 

A. Research Questions and Hypothesis 

While the many benefits and importance of riparian habitats are recognized by selected 

groups or individuals who, through education or interest, have been led to learn about 

these areas, this study will explore the attitudes toward riparian habitats held by people in 

unincorporated Pima County, fi'om a more general population. The survey participants 

were residents living in single family detached houses. Participants were identified, in 

part, based upon the proximity of their residence to regulated riparian habitat regardless of 

their predisposition to having specific knowledge or interest in riparian habitat. 

The goal of this study is to more deeply explore the attitudes held by the general 

population toward xeroriparian habitats. The study will add to the existing body of work 

on the value and importance of riparian habitats, and, by using county-wide riparian 

habitat maps only recently developed, bring a new level of detail to the study of urban 

riparian issues. 

B. Possible Outcomes for this Study 

The role of proximity of riparian habitat to single family residential development will be 

explored. In order to examine the role of proximity, three zones of proximity have been 

defined and applied to the subject properties. The zones of proximity, which are defined 



on page 39, are termed: adjacent zone, vicinity zone and remote zone. Surveying 

residents about their attitudes toward riparian habitat based upon their proximity to the 

habitat was previously done in Bellevue, Washington (U.S. Department of Agriculture, 

1985). In part based upon the results of the Bellevue survey, it is hypothesized that 

occupants of single femily residences in the adjacent zone will place a greater importance 

on these areas than those living in the remote zone, areas that have little or no direct 

connection to the riparian habitat. Those single family residential units that are identified 

in the vicinity zone, but do not actually have a direct connection are hypothesized to have 

attitudes more closely matching those residences in the adjacent zone than those in the 

remote zone. 

The way in which residents in the various zones use riparian areas is also expected to 

differ based upon proximity. Those people with direct, easy access to the xeroriparian 

areas will probably use them more. Those people living farther away would probably not 

use the smaller riparian areas. The study will also explore what types of values people 

place on the riparian areas in terms of how riparian areas affect their attitude toward their 

current residence or how a riparian area would influence a future decision about selecting 

a home. 

C. Methodology 

1. General Overview of Methodology 

The methodology for conducting the survey began with the decision to use maps adopted 
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by Pima County in July, 1994, depicting the lateral extent and classification of regulated 

riparian habitat in conjunction with assessor based parcel data. These maps, developed 

using satellite technology, provide the most comprehensive, detailed resource on the 

location and extent of xeroriparian habitat in unincorporated Pima County. From these 

maps it is possible to quickly determine the development patterns of an area based upon 

lot layouts. 

The next step was defining what types of residences would be surveyed. It was decided to 

limit the survey to single family residences, as this type of development is predominant in 

Pima County. Once it was decided to focus on single family residents, definitions and 

criteria for the three zones of proximity were developed. Target survey areas were 

selected and evaluated, and ultimately survey participants were selected. Forty-five 

personal telephone interviews were conducted. The 45 subjects were distributed evenly 

among three geographic areas. Within each geographic area, the fifteen subjects were 

divided between the three zones of proximity, resulting in five respondents for each zone 

of proximity per geographic area. This approach also resulted in a total number of fifteen 

respondents for each zone of proximity, regardless of geographic area. 

Along with selecting the survey participants, the survey instrument itself was developed. 

Specific information which guided the survey development was obtained (Dillman, 1978) 

and pilot testing was done as part of the survey instrument development process (see page 

54). Once the survey instrument was completed and the participants identified, the survey 
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was conducted. Results of the survey were compiled and analyzed. 

2. Defining Zones of Proximity 

In order to ecamine if there is a relationship between proximity to a xeroriparian habitat 

and attitude toward that habitat, residential lots were assigned to one of three zones. 

These zones of proximity were termed adjacent, vicinity or remote. Figure 3 illustrates 

examples of the zones of proximity. The following criteria was used to assign each survey 

respondent to a zone of proximity: 

Adjacent Zone (Zone H 

Those single family residential lots directly connected to or touching a regulated 

xeroriparian habitat. The habitat may be included within the lot itself or in a common 

area. The test of this zone was that no other properties or streets occurred between the 

residence and the regulated habitat. 

Vicinity Zone (Zone 2) 

This zone includes residential lots in close proximity to the riparian habitat that the 

residents can either see the habitat or access the habitat within a short walk. Residents in 

the vicinity zone were also selected as being located between an adjacent zone property 

and a property far enough away to be assigned to the remote zone (see below). 



Remote Zone (Zone 3) 

Single family residences which are not located either in the adjacent zone or the vicinity 

zone, and therefore have no inunediate or ready access, either physical or visual to a 

regulated habitat area were considered to be in the remote zone. 
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TYP. REMOTE LOT 

TYP. ADJACENT LOT 

TYP. VICINITY LOT 
^REGULATED 
RIPARIAN HABITAT 

Scale 1:12000 

Figure 3; Zones of Proximity 



42 

3. Selection of Survey Areas. 

Riparian Habitat Maps 

Pima County's riparian habitat maps depicting the lateral limits of regulatory riparian areas 

as well as assessor parcel information were reviewed to identify potential surv^ areas. A 

total of 120 maps, each encompassing one township/range, covering a total of over 2600 

square miles of unincorporated Pima County, (excluding federal lands, incorporated areas 

and publicly owned parks or nature preserves) (Danforth, 1996) were reviewed. Criteria 

to determine if an area had the potential to be used in this study included identifying areas 

of platted single-family lots with the presence of regulatory xeroriparian habitat. Further 

review was done to determine if there were enough lots in an area meeting the definition 

of each of the three zones of proximity, as previously defined, to give a reasonable 

expectation of obtaining the targeted amount of survey responses for each area and each 

zone of proximity. 

A total of nine maps initially met the criteria for fiirther consideration. These maps 

encompassed areas near the urban edge in the northern and southern areas of eastern Pima 

County, as well as the band of land along the fi'ont face of the Santa Catalina Mountains. 

The maps that initially met the criteria for fiirther consideration are identified by township 

(T) and Range (R) as foUows: T1 IS R14E, T12S R13E, T13S R12, 13, 14, 15 & 16E, 

T17S RlOE and T18S R13E. 



Another criterion for selection was included at this time, and that was geographic 

distribution between survey areas. In order to get a more comprehensive picture of 

residents' attitudes, the author wanted to identify survey areas that were not in close 

proximity to each other. Six of the nine map areas were considered further at this time. 

Other considerations were the potential an area had for fiiture development. If there was 

regulated riparian habitat in undeveloped areas near the potential survey areas this was 

considered desirable, because of the high probability that those areas would someday be 

subject to development. It is possible that information obtained from existing residents in 

those areas could be highly relevant to anyone interested in developing there. 

Five map areas were selected as having at least one residential area best meeting the 

criteria described thus far. These areas included the unincorporated community of 

Catallna, T1 IS R14E, an area on the far west side of Tucson, close to Saguaro National 

Park West, T13S R12E, an area on the far east side of Tucson, near Catalina ffighway, 

TI3S RISE, Diamond Bell Ranch, near Three Points, southwest of the Tucson 

metropolitan area, T17S RlOE and the unincorporated retirement community of Green 

Valley, T18S R13E. Of those five areas, three, Catalina, the far east side and Diamond 

Bell Ranch, were selected for further parcel level research. 

Once assessor parcel information for the targeted residential areas was reviewed, two of 

the three areas were eliminated from consideration. One, a residential area in the 

community of Catalina was discovered to be primarily manufactured housing units. These 



residents were not considered suitable for inclusion in this study due to the potentially 

transient nature of their dwelling units and the desire to limit this study to the more 

traditional single family resident, which still makes up the majority of the residential 

development in unincorporated Pima County. The other, in Diamond Bell Ranch revealed 

that a majority of the lots belong to out-of-state owners. Attempting to survey these 

owners would be difScult and the probability of obtaining meaningful information would 

be low. 

Parcel information from two other residential areas was then reviewed, with more success. 

The final selection of survey areas included the Camino del Cerro area on the fer west side 

of Tucson (T13S R12E, Sections 13 and 24), the Sabino Canyon area on the far east side 

of Tucson (T13S RISE, Sections 22 and 24) and the Green Valley area, which is 

predominantly a retirement community located roughly' twenty miles south of the Tucson 

metropolitan area (T18S R13E, Sections 15 and 22). Figure 4 Shows the location of each 

survey area. 
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Figure 4; Map of Geographic Areas 



4. Description of Survey Areas. 

Camino del CerrofArea H 

Located on the west side of the Tucson metropolitan area near the Tucson Mountains, this 

area is predominantly residential. Homes are on large lots, ranging in size from one to 

five acres. The homes are primarily custom-designed single-femily residences. A variety 

of construction materials typical to this region were used in construction. Observations 

showed slump block, masonry and stucco as the predominant building materials. The 

boundary of Saguaro National Park West in the Tucson Mountains is located within four 

miles of this area. The landscape is primarily native Sonoran Desert upland, dominated by 

palo verde/mesquite and creosote/bursage plant communities (Lowe, 1980). Figure 5 

shows a typical residence in area 1. 

Sabino Canvon (Area. 2) 

Located on the northeast side of the Tucson metropolitan area near the foothills of the 

Catalina Mountains, this area is also predominantly residential. Homes are on large lots, 

typically one to three acres. The homes appear to be production houses (as opposed to 

custom designed houses), typical of those built in the 1970's. Construction materials are 

primarily slump block or other concrete masonry. Landscaping around the houses is a 

combination of natural desert vegetation and exotic plants. Figure 6 shows a typical 

residence in area 2. 



Green Valley (Area 3) 

Located approximately thirty miles south of the Tucson metropolitan area. Green Valley is 

predominantly a retirement community. The area selected for surveying is mainly 

residential, with a mix of large-lot and smaller-lot single-family homes. Most of Green 

Valley's residential areas are "age-restricted", residents must be over a certain age. 

However, the neighborhood selected for surveys of adjacent and proximity zones was not 

age restricted. As a community. Green Valley provides most of the basic services needed 

by the residents. A local coordinating council provides leadership and input in community 

decisions, but the area is unincorporated, and therefore under the jurisdiction of Pima 

County. Homes in the survey area are primarily custom built, and, by the author's 

observation, as a whole the most attractive of the three selected areas. Landscaping 

ranges from natural desert front yards to yards containing mature exotic plant species. 

Figure 7 shows a typical residence in area 3. 



?s 

Figure 5 Typical Residence - Area 1 



Figure 6' Typical Residence - Area 2 



Figure 7: Typical Residence - Area 3 



51 

5. Soliciting Survey Participants 

From the three geographic areas selected for the surv^, specific single family lots were 

identified to become potential survey participants. Lots were classified in one of the three 

zones of proximity: adjacent, vicinity, or remote. Since the target number of interviews 

for each area was fifteen, with five interviews each in the three zones of proximity, 

assessors information was obtained for up to twelve lots in each zone. From this initial 

group a list of prospective participants was developed including only those residences with 

published phone numbers. A total of sixty four potential survey participants, 

approximately twenty four prospective participants fi'om each area, were identified and 

sent a letter on University of Arizona letterhead, introducing the author as a Master in 

Landscape Architecture candidate and informing them they would be contacted by phone 

within a few weeks to participate in the survey. Other than the researcher's's degree area, 

no indication was given as to the nature of the survey. Figure 8 contains the standard 

letter. 
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Thc. UNiveRsrrr or 

Colle^ of Agriculturr 

Sctioo4 of Renewable Natural Rc*ourcc» 
Arizona. ^Biotogicai Science* East Bwlding 

Tucson. Arixona 8S721 
52Q«1-72S5 
FAXS2fr«2l-880t 

Tucson Awzona 

February 5. 1996 

Geocge Yost 
S i l l  W .  E l  C a m i n o  O e l  C e i r o  
Tucson. AZ 85745 

Dear Mr. Yost, 

I am a graduate student in the Landscape Resources program at the University of Arizona as 
well as a full-time professional landscape architect I am currently doing research for my 
graduate thesis. 

1 would appreciate thc opportunity to ask you some questions over the phone for my 
research. The survey takes approximately fifteen minutes 

I will be calling you within the next few weeks to conduct thc survey Your panicipalion in 
this project is greatly appreciated! With your help I will move closer to finishing my degree, 
and you will be providing input into research I feel is important to our community. 

Questions regarding this project can be directed either to me at C520) 575-1420, or Professor 
Lori Johnson at the University of Arizona, (520) 621-8790. 

Thank you in advance and I will look forward to talking with you soon. 

Respectfully, 

Karen Novak 

Masters of Landscape Architecture Candidate 
Arizona Registered Landscape Architect #22410 
American Society of Landscape Architects 

Colte^cf Aghcultufv 
«i< Family and Consumer Resources School of Renewable Natural Resources 

Figure 8; Standard Survey Letter 
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6. Survey Development 

In order to explore the importance residents place on riparian area, a survey was 

conducted. This survey was originally intended to be administered in a face-to-face 

interview format, but was revised to be administered through a telephone interview. The 

telephone interview format was chosen based upon conducting both face-to-face and 

telephone survey pilot tests. The quality of the responses, and the ability of the survey 

participants to answer the questions was judged to be similar for both the face-to-face and 

telephone surveys. Telephone interviews were viewed to also have the advantage of being 

quicker than face-to-face surveys, especially given the large geographic distances between 

the survey areas. The additional constraints of scheduling face-to-face interviews, 

contending with the potential concerns of survey participants' about permitting a strange 

person into their house, concerns for the safety of the researcher, and a general 

environmental concern favoring limiting vehicle trips, all supported the use of telephone 

surveys as the method of choice for obtaining needed information. 

General questions about the survey subject's attitudes and preferences about the area 

where they lived were placed at the beginning of the survey. More specific questions, 

which focused upon attitudes and issues related to riparian areas followed. The final 

questions in the surv^ asked the participant to respond with numerical ratings to 

hypothetical situations involving their house and riparian habitats. 



The first three questions were included specifically to establish a rapport with the survey 

participant, allow the participant to become comfortable answering questions, and to be 

used as a bench mark to see if any mention of riparian areas is made prior to the subject 

being introduced by the researcher. 

Questions four through eight were primarily open-ended questions designed to elicit 

information fi-om the participant without biasing a question through the use of a 

predetermined set of responses. Responses were recorded by the researcher. 

Pilot Surveys 

The original survey instmment was used in three pilot interviews. In each case, the pilot 

interview subject was first given the survey, then was asked to comment on the survey in 

order to provide feedback to the author on the quality of the survey. Based on the 

responses from the pilot survey, modifications were made to the survey instrument. 

Draft Interview Survev Questions Used in Pilot Test 

1) Why did you choose this house? 

2) What do you like best about the area? 

3) What do you like least about the area? 

4) Are you aware of washes in your neighborhood? 

5) How do you feel about these washes? 

6) Do you use the wash for any purpose? 
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7) Are you familiar with the term "riparian"? 

8) Do you know about the benefits of riparian areas? 

9) Are there any concerns you have about the riparian area? 

10) Are you aware of Pima County's Riparian Protection Ordinance? 

11) On a scale of 1 (very litde) to 10 (very much): If the riparian area nearest your 

house was going to be removed, how much money would you feel would 

compensate you for this impact? 

12) On a scale of 1 (very little) to 10 (very much), and all other fiictors being equal: 

How much additional money would you be willing to pay for a house adjacent or 

in close proximity to a riparian habitat? 

The changes included deleting pilot test question 7 "Are you familiar with the term 

'riparian'?" This was deleted because a negative response to this question left one pilot 

respondent uneasy, and led to an explanation by that person of why or why not this term 

was unknown. The survey also used alternative wording, "natural wash", to refer to the 

riparian areas in question. Since the purpose of this survey was to find out how important 

these areas are to residents, it was decided it was not critical to ask if the survey subject 

knew about the term riparian. The term "riparian" was equated to the term "natural wash" 

to survey participants, in order to obtain the most accurate answers to pilot test question 

10. "Are you aware of Pima County's Riparian Protection Ordinance?". 

Pilot test questions eleven and twelve were revised substantially, resulting in an additional 



question being included. Pilot test question eleven was revised to ask "How much impact 

would the removal of the vegetation along the natural wash nearest your house have on 

your attitude toward your house." Participants were asked to respond on a scale of 0 to 6 

with a response of "0" indicating no impact on the subject's attitude toward their house, 

while a response of 6 would mean the impact would be substantial enough to cause the 

participant to want to move. Pilot test question twelve was revised to elicit the impact of 

a natural wash on a fiiture selection of a home, without asking the respondent to try to 

determine how much money, even on a relative scale, th^ would pay for a house adjacent 

to or in the vicinity of a natural wash. The question, as originally phrased, was highly 

subjective, caused confusion among the pilot test participants and was determined not to 

have yielded valid responses that could have provided reliable data. A revision of this 

question was developed. The revised question read "Assume you are considering buying 

on of two houses that are equal in eveiy way, except one is located immediately adjacent 

to a natural wash. How would the presence of the natural wash influence you decision on 

which house to buy?" This question was also asked for a house a block or two away. 

Pilot testing on this question revealed it was easier to answer and avoided the problems 

associated with asking participants complicated, compound questions. A final question 

was added, £md served to conclude the interview asking the global question to this thesis, 

"On a scale of 0 to 7, how important are natural washes to you?" 
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Overall, pilot survey participants felt the survey was interesting, thorough, did not take 

too much time, (typically less than twenty minutes) and did not include any biased or 

leading questions. 

Final Survev Form 

In addition to the modifications made throughout the pilot survey process, the final survey 

form also included general information on each participant such as name, address, phone, 

parcel number, interview date, zone (adjacent, vicinity or remote), habitat subclassification 

(A, B, C), and area (1 = Camino del Cerro, 2 = Sabino Canyon, 3 = Green Valley). Figure 

9 contains the final survey form. 
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Importance of Kiparian Habitat to 

Single Family Residents In Unincorporated Pima Coun^ 

Survey Form 

February 1996 

Name: Interview Date: 

Address: Parcel #: 

Phone #: Years in House: 

Zone; Adj Prox Remote Habitat: ABC Area: 12 3 

Why did you choose the location of your house? 

2. What do you like best about the neighborhood? 

3. What do you like least about the neighborhood? 

4. Are you know of any natural washes in your neighborhood? yesno 

_5; How do you feel about these natural washes? 

_6; Do you use natural washes for any purpose? If so, describe. 

2z Do you know about the benefits of natural washes, also called riparian areas? If so, describe 

^ Are there any concerns you have about the wash area? If so, please describe. 

An* vnii aiiateiillEima_CQimtv!s,Rinarian£Fnt<'«'tinn OrHinanro? "n 

Figure 9: Final Survey Form 
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10. How much impact would the removal of the vegetation along natural wash nearest your 

house have on your attitude toward your house? 

fno impact] 0 1 2 3 4 S 6 fwould cause you to want to move] 
1 

11. Assume you are considering buying one of two houses that are equal in every way, except 

one Is located immediately adjacent to a natural wash. How would the presence of the 

natural wash influence your decision on which house to buy? 

1. Definitely buy house away from wash 

2. Probably buy house away from wash 

3. Wash would have no influence on decision 

4. Probably buy house on the wash 

5. Definitely buy house on the wash 

12. Now, assume you are considering buying one of two houses that are equal in every way, 

except one is located within a block or two of natural wash and the other is far away from a 

natural wash. How would the presence of the natural wash influence your decision on which 

house to buy? 

1. Definitely buy house away from wash 

2. Probably buy house away from wash 

3. Wash would have no influence on decision 

4. Probably buy house close to the wash 

5. Definitely buy house close to the wash 

13. On a scale of 0 to 7, how important are natural washes to you? 

|not important] 0 12 3 4 5 6 Tfvery important] 

Figure 9 continued 



7. Statistical Analysis 

In order to determine if the results of the survey contained statistically significant 

differences between the different geographic areas surveyed, or between the different 

zones of proximity, statistical analysis of the applicable results was done. The first 

analysis used a Chi Square test. Upon finding no statistical differences, the Wilcoxon 

Rank Sum test was used. The questions that were analyzed using the Wilcoxon Rank 

Sum test were 6, 10, 11, 12 and 13. These questions were selected because the responses 

were best able to be ranked with more than three orders of ranking, providing for the 

maximum range of rankings to sum. 

Chi Square 

The use of Chi Square is a standard statistical tool to determine if there are significant 

differences between two or three populations or sets of responses. For this study Chi 

Square, both two by two and two by three tables were calculated (Bartz, 1988). The 

results were inconclusive. Two reasons for the inconclusive results could be 1) there were 

no significant differences between the responses for the various questions. Or 2) the 

sample size of the survey was too small for the Chi Square method to be successfiilly 

employed. Based upon the small sample size, another statistical method was used to 

determine if there were significant differences. 

Wilcoxon Rank Sum Test 

A statistical test that is usefiil for analyzing small, independent samples is the Wilcoxon 
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Rank Sum Test. With this test the null hypothesis is that two independent populations are 

the same. In other words, they are not statistically significantly different in their 

responses. The null hypothesis is rejected if the test shows the populations are not the 

same. This test measures the overlap of the responses fi-om two independent populations 

or samples. If extreme values between the sums of the two populations are encountered, 

then the null hypothesis is rejected. (Mattson, 1981). To perform this analysis, the 

responses from two populations are combined, (in this case the analysis was done between 

two of the three areas or zones) with the responses ranked in a numerical order according 

to the value given for the response. In the case of a tie, or more than one response 

possessing the same value, the tied scores received the average of the group rank. (For 

example, if the first three lowest values are the same, each value gets the rank of 2, that 

being the average of (1+2+3 )/3. The rank order of each population is then summed. If 

the value of one of the samples is eitlier much larger or much smaller than the other 

sample to have occurred by chance, the null hypothesis is rejected and it may be inferred 

the responses are statistically different. 

For the number of responses in each group, in this case 15 for each group, the null 

hypothesis is rejected, in other words there is a statically significant difiference between the 

populations, if the sums of the ranks are less than 192 for one group and greater than 273 

for the other group. The sum of the rank is expressed by the letter "W". The numbers in 

each group and the test for significant differences is the same for all the questions 

analyzed. 
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This test worked well for the sample populations in this study. However, it only allowed 

for a comparison between two areas or zones at one time. For example, comparisons 

could only be made between Areas 1 and 2,2 and 3 and 1 and 3, not Areas 1 and 2 against 

3. The Wilcoxon Rank Sum Test was somewhat useful for providing statistical analysis 

where other approaches do not work. 

D. Conducting the Survey 

Survey participants were contacted by phone within two weeks of receiving the letter. 

Once personal contact was made, survey participants were usually very willing to 

participate. The use of the letter as a precursor to conducting the survey proved very 

successful, as almost all participants remembered receiving the letter. Only a few people 

refused to participate in the survey. One due to a hearing impairment which made talking 

on the telephone difScult and one gave no reason. 

The administration of each interview took between ten and fifteen minutes. Survey 

participants were able to answer all of the questions and in many cases provided additional 

information through open-ended dialogue. While the target number of interviews was 

obtained for almost all of the areas and zones, the number of respondents in a few 

categories fell below the target number, even after contacting the entire list of prospective 

participants. Since this was only the case in a small number of categories, the researcher 

used a telephone directory organized by streets to contact additional prospective survey 



participants directly, without first sending an introductory letter. This approach allowed 

the survey phase of this research to continue in a timely manner, but resulted in more 

refusals. Ultimately the target number of respondents for each cat^ory was achieved. 

Assessor's information for the parcels of residents contacted directly by phone was 

obtained after they had participated in the survey. 

E. Results of Survey 

This section summarizes the responses to the individual questions and begins to offer 

explanations and draw inferences from the responses about the value of xeroriparian 

habitat to the respondents. Each question will be presented in the following general 

outline: 

• The question 

• The objective or purpose of the question 

• Any hypothesis associated specifically with the question 

• A summary of the overall responses 

• Responses by area, including statistical analysis where applicable 

• Responses by zone, including statistical analysis where applicable 

• Discussion of responses to the specific question 

The first three questions were general, open-ended questions, providing a chance for the 

respondent to become accustomed to and comfortable with the survey and to determine if 

the subject of natural washes would be mentioned by the respondent prior to being asked a 
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specific question about natural washes. Because of the open-ended nature of the 

responses, respondents were encouraged to elaborate. These questions were not 

subjected to statistical analysis and the number of responses is not consistent for each 

question. 

Questions 4-8 begin to focus on attitudes and values regarding natural washes. The term 

"natural wash" is used for the first time in question 4. The questions were still open-

ended, but narrower in scope to elicit more specific information. 

The responses to questions S-13 were subjected to statistical analysis to determine if any 

significant differences were present in the responses. Information on the statistical 

analysis is contained in the discussion of the specific questions. Question 9 -13 are very 

specific, and ask the respondents to answer based upon the range of responses provided to 

them. 

Question 1: ''Whv did vou choose the location of vour house?" 

This open-ended question was intended to have survey participants become engaged in the 

survey process and to begin focusing their thoughts on their house and the most important 

features of the area where they lived. The term "location" was used to separate the 

environs of the house fi'om specific features of the house such as rooms, layout or other 

attributes. Another objective of this question was to have survey participants answer in 



their own words without knowing specifically why the survey was being conducted or 

being ofifered a predetermined list of possible answers. Of special interest was whether or 

not the presence of a natural wash was cited as a reason for choosing the location of the 

house without being asked directly. Because of the nature of the open-ended question, 

quantification of responses as a percentage of the total respondents was not appropriate. 

Respondents were fi-ee to name as many reasons as they liked for selecting the location of 

their house. 

Overall Response. The most common response, given by seventeen people, was the 

specific location. (For example, the west side of town versus the east side.) The next 

most common responses, given by sixteen people, was the lot size of their property. The 

third most common response, cited twelve times, was the views. To a lesser degree open 

space or some quality that open space can provide, such as privacy, was cited as a reason 

Since the selected neighborhoods surveyed were predominantly large lot, single-family 

homes with natural desert vegetation, the lot size probably contributed directly to the 

presence of more open space. 

Responses bv Area-

Area 1 (Camino del CerroV Large lot size was cited seven times as a reason for choosing 

the location of their house. The location was also mentioned seven times. Five people 

mentioned the views. Two respondents cited the proximity to the fi-eeway as another 

reason. Only one respondent mentioned natural washes specifically. 



Area 2 TSabino Canyon V Ten Area 2 respondents cited the location of the home on the 

east side of Tucson as a reason they chose the location they live in, with one specifically 

mentioning schools as a reason. Mews were mentioned three times and large lot size was 

mentioned twice. Respondents from Area 2 did not use words such as "open space" or 

"natural desert" as did Area 1 residents, and while many of these people live on or near 

small natural washes, and very close to Sabino Creek, a large hydroriparian habitat, this 

was not mentioned. 

Area 3 TGreen ValleyV Area 3 respondents cited lot size seven times as the reason for 

selecting the location of their house. Because the lot sizes in the majority of Area 3 range 

from three to five acres, there are large areas of natural open space between dwellings. 

Environmental factors including views (four people), open space (two people) and climate 

(three people) were cited. Three people cited the house itself for choosing tne location. 

Responses bv Zone. 

Zone 1. Five zone 1 respondents, cited the specific part of town as their reason they 

chose their house. Four people mentioned the views, three responses were given for the 

large lot size and two responses each were given for the remoteness from the city, the 

desert open space and the schools. One person chose the location because it was a horse 

property, one cited the quiet and one cited specifically because the house was on a wash. 

Zone 2. Six zone 2 respondents cited the fact their area was "an undeveloped area near 
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town", rural or "out of town a bit". Two cited the large lots, while one each responded 

either the views, cost, good investment, school, or proximity to the freeway were reasons 

they chose the location of their house. 

Zone 3. Three of the zone 3 respondents, or those people living farthest away from a 

regulated riparian habitat, cited lot size as their reason for choosing the location of their 

house. Two people cited open space with one each citing views, natural desert, rural 

location near the city, proximity to the freeway and buying a bigger house. 

Discussion. As anticipated, the reasons for selecting the location of a house are as 

numerous as there are houses. It appears that while open space and privacy are factors 

that help determine where someone would buy a house, the presence of a natural wash 

was only mentioned specifically once. 

Question 2: "What do vou like best about vour neighborhood?" 

As in the first question, this question was designed for an open-ended response, offering 

an opportunity fisr people to expand on their response to the first question, while focusing 

on positive aspects of their neighborhood. Many of the answers expanded on the 

information provided in Question 1, due to the fact that the reasons a particular location 

was selected were the things that people liked best about their neighborhood. The term 

neighborhood was not defined specifically for survey participants, but was used to refer 

the area within close proximity of the individuals' house, a location suggesting the person 
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would have first-hand knowledge. 

In general, there were a wide variety of responses, including views, quiet, lot size, nice 

neighbors, lack of crime, little traffic, stable neighborhoods, rural character, wildlife, 

natural desert and other nice houses. Of all the respondents, only three (3) specifically 

mentioned wildlife and five (5) cited openness or natural desert. 

Responses bv Area. 

Area 1. Eight (8) Area 1 respondents cited the privacy of their neighborhood as what 

they liked best. Six (6) cited rural character and five (5) the quiet atmosphere. Wildlife 

and natural desert were each cited twice. One respondent liked the nice homes and people 

the best. 

Area 2. Sbc (6) Area 2 respondents cited the quiet atmosphere, six (6) cited large lot size 

and four (4) said the views were what th^ liked best about their neighborhood. Other 

responses included the rural feeling, good neighbors, lack of congestion, the '̂natural" feel 

and the increasing value of the homes. One response each was given for wildlife, location, 

lack of crime, proximity to a park and a **wide open" feeling. 

Area 3. Six (6) respondents in Area 3 cited good neighbors/fiiends. Five (5) said privacy 

and four (4) said open space. Three (3) people each mentioned the views and the 

location. Other responses included the exclusiveness of the area, the fact there were 



children in the area (some neighborhoods in the Green Valley area are age-restricted), the 

lack of crime and the other houses. Wildlife was not mentioned in response to this 

question, but was cited in one Area 3 response to question 3, ''What do you like least 

about your neighborhood?". 

Responses bv Zone. 

Zone 1. Six (6) responses were given for the quiet atmosphere, three (3) for good 

neighbors, and two each for the rural character of the area, isolated nature, large lot size, 

the fact that other people were far away and there was little traflSc. One response each 

was given for the views, the lack of crime, the increasing property values and the 

proximity to someone's work. 

Zone 2. Two (2) responses each were given for large lot size, open space and wildlife. 

One response each was given for privacy, lack of trafiBc, the desert, the natural look of the 

area, that neighbors were not too close, the quiet atmosphere and the lack of lights, curb 

and gutters on the streets. 

Zone 3. Two (2) Zone 3 respondents cited the quiet atmosphere. Other single responses 

included privacy, open space, large lots, the desert, nice people and houses and that their 

neighbors "were not on top of you". 

Discussion. The responses to the question "What do like the best about your 
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neighborhood?" were similar to the responses to the first question. While the responses 

were varied due to the open-ended nature of the question, several responses can be 

considered to reflect the areas' open spaces and natural desert, which includes the natural 

washes. Again, however, washes were not mentioned specifically. 

Question 3: ''What do vou like least about vour neighborhood?" 

This question provided an opportunity for respondents to include any information on 

negative aspects of where th^ live. At this time in the interview, participants were still 

unaware of the purpose of the survey, so responses are considered unbiased. And, as in 

the first two questions, whether or not natural washes were specifically mentioned was of 

special interest. 

Overall responses. The most fi-equently cited response to the question "What do you like 

least about your neighborhood?" was nothing. Fifteen respondents reported they were 

generally happy with where they lived. Of the responses that identified something they did 

not like, none expressed strong opinions, but rather cited qualities that, in many cases, 

appear contrary to the reasons they selected the location they had, or what they had 

identified as a positive aspect of their neighborhood. Since the survey locations were 

typically on the urban fiinges which continue to experience growth, factors such as 

increasing trafQc, new development, new people moving in and the visual impact of utility 

poles were mentioned by some as a response to this question. For others, social aspects of 

their neighborhood were a concern. Neighbors were either too close or too far, people 



were moving away, they did not know their neighbors, or in the case of the Green Valley 

neighborhood there were too many "old people". With one exception, no one cited 

natural washes, open space or any related attributes of these areas as something they did 

not like. The exception was one respondent from Area 3, (Green Valley) who said '1 

could do without the damn javelinas". 

Responses bv Area. 

Area 1. Three (3) responses each were given for "nothing" and the remoteness or 

distance from stores or services. Two (2) people mentioned they did not know their 

neighbors. One (1) response each was given for roads not well maintained, barking dogs, 

increasing traffic, dirt bikes, people moving away and more people moving to the area. 

Area 2. Six (6) people in Area 2 said "nothing" when asked what they liked least about 

their neighborhood. Three (3) people cited new development and two (2) mentioned 

speeding traffic. Other responses included the lack of a bridge on Snyder Road over 

Sabino Canyon, lack of street maintenance, they were too close to their neighbors and that 

they would rather have five acres of land. 

Area 3. Six (6) people in Area 3 said "nothing" when asked what they liked least about 

their neighborhood. Three (3) people mentioned traffic. Two (2) responses included lack 

of young people and too many old people. Other responses included the remoteness, 

people who park recreational vehicles in view of the street, and that the area was still 



under construction. The only response that possibly reflected negatively on natural 

washes was one person who "could do without" the javelinas. 
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Responses bv Zone. 

Zone 1 • Five (5) people responded ''nothing" to this question. Two (2) people 

mentioned more people were moving to the area and increasing development while two 

(2) others did not like the distance from stores and services. Other single responses 

included people moving away, distance to their neighbors, the old people and lack of 

yoimg people (this from Green Valley area), the traffic, the upkeep on their house, rather 

having five acres of land and that their neighborhood was hard to find 

Zone 2. Four (4) people responded "nothing" to this question. Two (2) people each 

responded th '̂ did not like the increasing traffic and lack of road maintenance. Single 

responses included it was hard to get to know their neighbors, the distance from stores, 

telephone poles, barking dogs, too close the freeway, traffic noise, recreational vehicles 

parked in the neighborhood, the possibility of a new school being built, and the lack of a 

bridge across Sabino Creek on Snyder Road. 

Zone 3. Seven (7) people responded "nothing" to this question. Single responses 

included dust, dirt bikes, distance to town, traffic and speeding, they were too close to 

their neighbors, and the presence of nuisance wildlife (javalinas). It is interesting to note 

this is the category of residents that live the farthest away from regulated riparian habitat. 
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Discussion. For the most part no one had major concerns or strong opinions of what they 

liked least about their neighborhood. No one mentioned specific concerns about living 

near a natural wash fi-om the point of flooding or the presence of heavily v^etated open 

space near their house. The one person who mentioned the nuisance wildlife O'avalinas) 

seemed not even that concerned about them. 

Question 4: 'T)o vou know of anv natural washes in vour neighborhood?" 

This question provided the transition from the open ended questions to the more specific 

response questions in the balance of the survey. This was the first time the term "natural 

wash" was used. It was important the remainder of the survey to know if the respondent 

knew of natural washes in their neighborhood. 

Overall responses. Forty one (41) of the 45 survey participants knew of natural washes in 

their neighborhood. Only one respondent, fi-om Area 2, did not know of natural washes 

and three, one fi"om each area, were not sure. With the vast majority (91%) of survey 

participants expressing they know of natural washes in their neighborhood, it can be 

assumed that responses to other, more specific questions about natural washes were made 

based on some level of awareness of natural washes. 

Question 5: •'How do vou feel about natural washes?" 

With this question respondents' attitudes and values about natural washes are beginning to 

be explored. The respondents were offered a chance to express their feelings with minimal 
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bias. This question, while open ended, was evaluated on whether comments were 

positive, neutral or negative. Responses that include words such as 'love", "like", "great" 

or other obviously positive responses were categorized as positive. Responses that 

included words such as "ok", 'it's there", "doesn't bother me" or other non-committal, 

ambiguous responses not obviously positive were categorized as neutral. Responses that 

would be categorized as negative would have included obviously derogatory words. There 

were, however, no responses that would be catagorize as negative to illustrate this. 

Overall Responses. Positive responses were given twice as frequently as neutral 

responses. 

Responses by Area. Area 1 respondents were categorized at almost 1; I, with 8 positive 

and 7 neutral. Area 2 responses were all positive and Area 3 was almost 1: 1 with 7 

positives and 8 neutrals. 

Responses by Zone. When examined by zone, responses from the Adjacent Zone were 

2:1, positive to neutral, with the vicinity zone 4:1. The remote zone responses were closer 

to 1:1, with 8 positive responses and 7 neutral. 

Discussion. These results suggest there may be a slight difference in attitude between 

Area 2 and Areas 1 and 3, as well as differences between the Adjacent and Vicinity Zone 

and the Remote Zone. Since the difference is between a positive response and a neutral 



response, the variation in attitude is considered less significant than if negative response 

would have been expressed. 

Question 6: "Da vou use natural washes for anv purpose?" 

This question looks at what people do, if anything, relating to a natural wash. One 

assumption is that natural washes are used for recreation, such as hiking, or that the 

habitat in the wash environment provides wildlife watching opportunities. 

Overall Responses. Twenty six, (58%) of the respondents said they did not use natural 

washes for anything. Eighteen (40%) of the respondents cited either one or two uses. 

One person listed three different uses. The most frequently cited uses included walking or 

hiking or that their children played in the washes. Other recreational uses included 

equestrian activities. In addition to recreation uses some respondents said they 

occasionally get sand from the wash or backwash their pool into it. a few respondents 

cited less direct forms of use such as recognizing that the wash provided visual screening 

for their residence, or (very generally) that the trees produced ojqrgen that people need to 

live. 

Responses by Area. Use of the wash also seemed to vary by area. Mne (9) (60%) of 

Area 1 respondents cited no uses of natural washes, while five (5) (33%) of Area 2 

respondents cited no uses. Twelve (12) (80%) of Area 3 respondents cited no uses. The 

higher percentage of non-users in Area 3 could be attributable to the generally older 



population living in Green Valley. There is no obvious demographic reason for the 

differences between Areas 1 and 2. 
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Through the use of the \^coxon Rank Sum (WRS) test it was found there were no 

significant differences between the responses fi-om the people in Area 1 (W=204) and Area 

2 (W=261) or betv '̂een Area 2 (W=253.5) and 3 (W=211.5), but there was a statistically 

significant difference in the responses between the people in Area 1 (W=282) and Area 3 

(W=183). The reason for this result could be the low number of Area 3 residents that 

cited one or two uses. 

Responses bv Zone. It was hypothesized that the closer one lived to the wash, the more 

they would use the wash. This was not borne out by the survey results. Eleven (II), or 

73%, of the residents in the Adjacent Zone cited no uses of natural washes, with four (4) 

or 27% citing one or two uses. Five (5) or 33% of the Vicinity Zone residents cited no 

uses while nine (9) of the Vicinity Zone residents, cited one or two uses. One resident in 

the Vicinity Zone cited more than two uses. Ten (10) or 67% of the Remote Zone 

respondents cited no uses, and five (5) or 33% cited one or two uses. 

Statistical analysis revealed a significant difference between the responses fi'om Zone 1 

(W=186.5) and Zone 2 (W=278.5) and between Zone 2 (W=273.5) and Zone 3 

(W=191.5) but no significant difference between Zone 1 (W=226) and Zone 3 (W=239). 

This result does not seem to support the hypothesis that the farther away one lives fi'om a 



riparian area the less one will use the area. One explanation for this could be the fact that 

some residents of the Zone 3, the remote zone, actually lived on or near a natural wash 

that is not a regulated riparian habitat. These people therefore, may be more similar to 

residents in the adjacent or vicinity zone than their designation would otherwise suggest. 

Discussion. The response to this question is slightly contradictory to a perception that 

small natural washes are a recreational resource for people. While clearly many washes 

contain trails, they appear not to be the smaller washes like those near the survey 

participants' homes. 

Question 7: 'T)o vou know about the benefits of natural washes, also called riparian 

areas?" 

This question focuses on what specific knowledge people have about riparian areas. An 

important reason for preserving riparian areas is to preserve the benefits they provide. In 

ascertaining what benefits people associate with natural washes, it is possible to 

understand what, if any, aspects of the natural washes are important to a typical 

homeowner. This information can be of use in providing more education on some of the 

less recognized benefits, while identifying some of the more commonly understood 

benefits. It was hypothesized that residents living closer to a natural wash may know 

more about the benefits provided, either due to experiencing the benefits first hand, or 

through knowledge obtained by other means such as literature or public education. 



Overall Responses. Nine (9), or 20%, of the respondents did not cite any benefits of 

natural washes. One or two benefits were cited by 31 (69%) of the respondents, with 5 

(12%) citing either three or four benefits. The two most often cited benefits were wildlife 

habitat and drainage. 

Responses by Zones and Areas. When broken down by zones and areas the results were 

consistent with the ove^ responses. People living closer to a natural wash were no more 

likely to know about the benefits of the natural wash than those who lived farther away. 

There was also no obvious difference in the responses based upon area. 

Discussion. Respondents generally knew there were some benefits fi-om riparian areas, 

and most often cited wildlife habitat and drainage, a follow up question could have asked 

where they obtained this information in order to use that for future public education 

efforts. 

Question 8: Are there anv concerns vou have about the wash area (near vour house)? If 

so. please describe. 

With the hope of identifying positive attitudes people have about natural washes, it was 

important to ofifer the respondents a chance to express concerns or negative attitudes 

towards these areas. This question provides a balance to the other questions, and serves 

to identify any negative aspects of natural washes that the respondent may have. The 

responses to this question will help provide more credibility to the other questions which. 



while attempting to be neutral, can easily be biased to provide positive responses. 

Overall Responses. Twenty four (24), or 53% of those surveyed said they had no 

concerns about natural washes. Eighteen (18) or 40% cited one concern, with only three 

people, or 7% citing more than one concern. The concerns stemmed from mainly one of 

two areas. One was a concern that something would happen to the wash, such as more 

construction of houses that would have a negative impact on the wash. The other concern 

cited most often was flooding. Nuisance wildlife was mentioned once. 

Question 9: Are vou aware of Pima Countv's Riparian Ordinance? 

This question was asked to see if people knew about County's Riparian Ordinance. 

Because the people living in zone 1 had homes immediately adjacent to a wash regulated 

by the ordinance, it was of interest to know if they were aware of the ordinance. 

Overall Responses: Tv/enty five (25) or 56% of the respondents said they were aware of 

the Riparian Ordinance with fourteen (14) or 31% saying they were not aware. Six people 

(13%) were not sure. 

Response bv Area 

Area 1. Five (5) people or 33% were not aware of the ordinance, while six (6) people or 

40% were. Four (4) people or 27% did not know for sure. 
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Area 2. Five (5) people or 33% were not aware of the ordinance, with ten (10) people or 

66% knowing about the ordinance. 

Area 3. Four (4) or 27% people did not know about the ordinance, while nine (9) or 

60% did and two (2) or 16% did not know. 

Responses hv Zone. 

Zone 1. Eight (8) or 53% of the respondents in the adjacent zone were not aware of the 

ordinance, with five (5) or 33% knowing about the ordinance and two (2) or 13% not 

being sure. 

Zone 2. Four (4) or 27% did not know about the ordinance, with nine (9) or 60% 

knowing about the ordinance and two (2) or 13% not being sure. 

Zone 3. Two (2) or 13% did not know about the ordinance, with eleven (11) or 74% 

knowing about the ordinance and two (2) or 13% not being sure. 

Discussion. While the majority of the respondents were aware of the Riparian Ordinance, 

as shown in the responses by zone, there appears to be no relation between proximity to 

the regulated habitat and this awareness. While respondents were aware of this ordinance, 

the understanding of the ordinance was limited. 
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Question 10: How much impact would the removal of the vegetation along the natural 

wash near vour house have on vour attitude toward vour house? 

Survey participants were asked to respond to this question using a numerical scale from 0 

(no impact) to 6 (the impact would be so great they would want to move). The purpose 

of this question was to begin to assess in more specific terms how important natural 

washes are to the people living near them. The scale ofiEered, 0 to 6, was intended to 

allow for a wide variety of attitudes while not overly complicating the responses. These 

numbers reflect a continuum of feelings about the importance people place on natural 

washes. Responses were then grouped 0-2 for little or no impact, 3 (the midpoint in the 

range) for some impact and 4-6 for high impact, one that may be severe enough to cause 

the residents to want to move. It should be noted the question was carefiilly worded to 

ask if the impact would cause the respondents to want to move, but not worded as to say 

the respondent would move. (The author felt that a more accurate attitude could be 

obtained if the participant did not feel as if they were making the commitment to move, 

only if th^ wanted to.) 

Overall Responses. Eleven (11) or 24% of the respondents gave answers from 0-2, with 

seven (7) of the eleven answering 0. Five (5) or 12% of the respondents answered 3, and 

the remainder, twenty nine (29) or 64% answering 4-6. Of the people responding in the 4-

6 range, nine (9) people answered 6. 
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Responses by Area-

Area 1. Two (2) people or 13% responded in the 0-2 range, two (2) people or 13% 

responded with number 3 and eleven (11) people, or 73% responded in the 4-6 range. 

Area 2. Just as in Area 1, two (2) people or 13% responded in the 0-2 range, two (2) 

people or 13% responded with number 3 and eleven (11) people, or 73% responded in the 

4-6 range. 

Area 3. Seven (7) people or 46% responded in the 0-2 range. One (1) person or 7% 

responded with number 3 and seven (7) people, or 46% responded in the 4-6 range. 

Through the use of the WRS test it was found there were no significant differences 

between the responses fi-om the people in Area 1 (W=232.5) and Area 2 (W=232.5) or 

between Area 2 (W=269) and 3 (W=196), or Area 1 (W=269) and Area 3 (W=192.5). 

However, the results fi'om Areas 2 and 3 and Areas 1 and 3 come close to supporting a 

statistically significant difference, given the parameters of the WRS Test, where to reject 

the null hypothesis the sum of the ranks must be less than 192.5 for one group and over 

273 for the other group. These results could still indicate that the residents in Area 3, 

Green Vall^, have a different attitude or place a different amount of importance on 

riparian habitat as it related to their attitude about their own house than residents of other 

areas. This could be due to the demographics of Area 3, specifically the generally older 

population. The residents of Area 3 may be less likely to consider moving, because they 



are retired and therefore may feel more settled, or the results could be due to the fact that 

some of the respondents from Area 3 lived in a higher density subdivision, with the 

"Remote" participants in Area 3 having the least amount of contact with a natural wash. 

Responses bv Zone. 

Zone 1. Two (2) people or 13% responded in the 0-2 range. One (1) person or 7% 

responded with the number 3 and twelve (12) people or 80% responded in the 4-6 range. 

Zone 2. Three (3) people or 20% responded in the 0-2 range. One (1) person or 7% 

responded with the number 3 and eleven (11) people or 73% responded in the 4-6 range. 

Zone 3. Six (6) people or 40% responded in the 0-2 range. Three (3) people or 20% 

responded with the number 3 and six (6) people or 40% responded in the 4-6 range. 

Through the use of the WRS test it was found there was no significant difference between 

the responses from the people in Zone 1 (W=227.5) and Zone 2 (W=237.5) but there 

were statistically significant differences between Zone 2 (W=278) and Zone 3 (W=187), 

and Zone 1 (W=280) and Zone 3 (W=185). This analysis suggests that proximity plays a 

role in attitude and importance placed on riparian habitat as it related to the attitude one 

has about their house. In other words, the removal of vegetation along a natural wash is 

going to impact the people living closest to that wash. 



Discussion. The resuhs of this question suggest that there is a relationship between 

proximity to regulated habitat and the importance people place on that habitat. The 

responses, when examined by area revealed that the people in area 3 are just as likely not 

to have a strong feeling about the removal of riparian habitat near their house as to having 

a strong feeling. The responses from participants in the other two areas were identical in 

their distribution, with the majority of the people saying there would be a high negative 

impact on their attitude toward their house if the riparian habitat was removed. The 

responses by proximity zone reflected more importance placed on the habitat by people in 

the adjacent zone (zone 1) and the vicinity zone (zone 2) than the remote zone (zone 3). 

This was borne out to some extent in the statistical analysis of the responses when 

analyzed by area, and to a greater degree when the responses by zone were analyzed. 

Question 11: Assume vou are considering buving one of two houses that are equal in 

every wav. except one is located immediatelv adjacent to a natural wash. How would the 

presence of the natural wash influence vour decision on which house to buv? 

1. Definitely buy the house away fi'om the wash 

2. Probably buy the house away fi'om the wash 

3. Wash would have no influence on decision 

4. Probably buy house on the wash 

5. Definitely buy house on the wsish 

The objective of this question was to more specially explore how the presence of a natural 



wash would influence a person's decision on buying a house. If riparian areas are 

important enough to have a positive influence on the selection of a home, all other factors 

being considered equal, then there is a stronger case for their preservation as an amenity 

and benefit to homeowners. If this is the case, developers may be more likely to consider 

preserving riparian areas in residential developments. 

Overall Responses: In order to better analyze the results, an answer of 1 or 2 was 

grouped together signifying a desire to buy a house away fi-om a wash; answers of 4 or 5 

were grouped together signifying a desire to buy a house close to a wash. The answer 3 

was not grouped with another answer and signifies the wash had no influence on the 

decision. Eighteen (18) people or 40% responded either I or 2 with seven responding I 

and eleven responding 2. Four (4) people or 9% responded 3, the wash would have no 

influence. Twenty-three (23) people or 51% responded either 4 or 5, indicating a 

preference to buying a house on or near a wash. 

Responses hv Area 

Area 1. Four (4) people of 27% responded they would buy the house away fi-om the 

wash, two (2) people or 13% responded the wash would have no influence on their 

decision and nine (9) people or 60% said they would be the house near the wash. 

Area 2. Seven (7) people or 47% said they would buy the house away fi-om the wash. 

No one responded that the wash would have no influence, and eight (8) people or 53% 



responded that they would buy the house near the wash. 
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Area 3. Seven (7) people or 47% said they would buy the house away from the wash. 

Two (2) people or 13% said the wash would have no influence on their decision and six 

(6) people or 40% said they would buy the house near the wash. 

The WRS test showed no statistical difference between the three areas when compared 

among each other. The results of the WRS were as follows: Area 1 (W=254) and Area 2 

(W=211); Area 2 (W=230.5) and Area 3 (W=234.5); Area 1 (W=257) and Area 3 

(W=208). 

Responses bv Zone. 

Zone 1. Five (5) people or 33% said they would buy the house away from the wash. 

Two (2) people or 13% said the wash would have no influence on their decision and eight 

(8) people or 53% said th^ would buy the house near the wash. 

Zone 2. Seven (7) people or 47% said they would buy the house away from the wash. 

One (1) person or 7% said the wash would have no influence on their decision and seven 

(7) people said th^ would buy the house near the wash. 

Zone 3. Six (6) people or 40% said they would buy the house away from the wash. One 

(1) person said the wash would have no influence on their decision and eight (8) people 



said they would buy the house near the wash. 

87 

The WRS showed no statistical difference between the responses between zones. The 

results of the WRS for the zones are as follows; Zone 1 (W=255.5) Zone 2 (W=209.5); 

Zone 2 (W=214.5) and Zone 3 (250.5); and Zone 1 (W=239.5) and Zone 3 (W=225.5). 

Discussion. The results of this question indicate that all else being equal, the presence of a 

natural wash does influence a person's decision on buying a house. In this case it appears 

there is either a strong sentiment to buy the house close to the wash, or farther away from 

the wash. The primary reason cited for buying the house away from the wash is a concern 

about flooding. From the survey results it does not appear to make a difference whether a 

person has lived near a wash on their decision to buy another house near a wash. In other 

words, a person who has not lived near a wash was just as likely to want to buy a house 

near a wash or not as a person who had lived near a wash, a slight majority of people still 

prefer the house near the wash. 

Question 12. Assume vou are considering buying one of two houses that are equal in 

every wav. except one is located within a block or two of a natural wash and the other is 

far away from a natural wash. How would the presence of the natural wash influence vour 

decision on which house to buy? 

1. Definitely buy the house away from the wash 

2. Probably buy the house away from the wash 
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3. Wash would have no influence on decision 

4. Probably buy house on the wash 

5. Definitely buy house on the wash 

The objective of this question is to provide a comparison with the responses from 

Question 11, to further explore the issue of proximity of a natural wash as an influence on 

a decision about buying a house. In this question the respondent is offered a choice of a 

house a block or two away from the wash. The intention with this slight removal from the 

immediate proximity of the wash is to offset some of the concern, for example, flooding, 

that may keep people from selecting a house immediately adjacent to a natural wash. 

Responses were grouped as described in Question 10 for analysis. 

Overall Responses. Seven (7) or 16% of the respondents said they would buy the house 

away from the wash. Fourteen (14) or 31% said the wash would have no influence on 

their decision of which house to buy. Twenty four (24) or 53% said, all things being 

equal, they would buy the house nearer the natural wash. 

Responses bv Area 

Area 1. One(l)personsaidthey would buy the house away from the wash. Three (3) 

people or 20% said the wash would have no influence on their decision. Eleven (11) 

people of 73% percent said they would buy the house nearer the wash. 
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Area 2. Three (3) people or 20% said they would buy the house away from the wash. 

Four (4) people or 27% said the wash would have no influence on their decision. Eight 

(8) people or 53% said they would buy the house nearer the wash. 

Area 3. Three (3) people or 20% said they would buy the house away from the wash. 

Seven (7) or 47% said the wash would have no influence on their decision. Five (5) 

people said th^ would buy the house nearer the wash. 

Statistical analysis with the WRS showed no significant difference between the areas. The 

results of the WRS area as follows: Area 1 (W=247) and Area 2 (W=219); Area 2 

(W=248.5) and Area 3 (W=216.5); and Area 1 (W=268.5) and Area 3 (W=196.5). 

Responses bv Zone. 

Zone 1. One (1) person or 7% responded they would buy the house away from the wash. 

Six (6) people or 39% said the wash would have no influence on their decision which 

house to buy. Eight (8) people or 53% said th^ would buy the house closer to the wash. 

Zone 2. Three (3) people or 20% said they would buy the house away from the wash. 

Five (5) people of 33% percent said the wash would have no influence on their decision. 

Seven (7) people or 47% said they would buy the house closer to the wash. 

Zone 3. Three (3) people or (20%) said they would buy the house away from the wash. 
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Three (3) people as well said the wash would have no influence on their decision on which 

house they bought. Nine (9) people or 60% said they would buy the house closer to the 

wash. 

The statistical analysis using the WRS showed no significant difference among the 

different zones. The results of the WRS are as follows: zone 1 (W=242) and zone 2 

(W=223); zone 2 (W=226.5) and zone 3 (W=238.5); and zone 1 (W=234.5) and zone 3 

(W=230.5). 

Discussion. Wth the slight rephrasing of the question to increase the distance between 

the house closer to the wash fi'om the natural wash itself it appears that attitudes shifted 

from the apparent polarization shown in Question 11 of either wanting to be next to the 

wash or away from the wash, to a slight majority wanting to be closer to the wash, or the 

wash having no influence on their decision. This suggests that there are still benefits 

perceived by some people of owning a house in the vicinity of a natural wash, but not 

being directly adjacent to that wash. Some people felt that as long as the home was a 

block or two away from the wash the proximity to the wash was no longer an influence on 

their decision on which house to buy. 

Question 13. How important are natural washes to you? 

In this final, global question, respondents were asked to rate, on a scale of 0 (not 

important) to 7 (very important) their general attitude or feeling of the importance of 



natural washes. The scale of 0 to 7 was selected to allow for several degrees of attitude 

without placing a word description next to each degree. In order to analyze the responses, 

answers were grouped 0-2 (little or no importance), 3 - S (somewhat important) and 6 

and 7 (very important). 

Overall Responses. Five (5) people (11%) responded with either 0, 1, or 2, indicating 

little or no importance. Fifteen (15) people (33%) responded with 3,4, or 5, indicating 

somewhat important. Twenty-five (25) people (56%) responded with 6 or 7, indicating 

riparian areas were very important. 

Responses bv Area-

Area 1. No one responded with 0, 1, or 2, indicating little or no importance. Five (5) 

people (33%) responded with 3, 4, or 5, indicating somewhat important. Ten (10) people 

(67%) responded with 6 or 7 indicating riparian areas were very important. 

Area 2. One person responded with 0, 1 or 2, litde or no importance. Six (6) people 

responded 3,4 or 5, somewhat important. Eight (8) people responded 6 or 7, very 

important. 

Area 3. Four (4) people (27%) responded with 0, 1, or 2, little or no importance. Four 

(4) people (27%) also responded with 3, 4 or 5, somewhat important. Seven (7) people 

responded with 6 to 7, very important. 



Statistical analysis with the WRS showed a significant difference between areas 1 and 2, 

and areas 1 and 3 but not between areas 2 and 3. The results of the WRS are as follows; 

area 1 (W=274) and area 2 (W=191); area 2 (W=243) and area 3 (W=222); and area 1 

(W=274) and area 3 (W=191). 

Responses bv Zone 

Zone 1. Two (2) people (13%) responded 0, 1, or 2, little or no importance. Four (4) 

people (27%) responded 3, 4 or 5, somewhat important. Seven (7) people (60%) 

responded 6 or 7, very important. 

Zone 2. No one responded 0, 1, or 2. Eight (8) people (53%) responded 3,4, or 5, 

somewhat important. Seven (7) people (47%) responded 6 or 7, very important. 

Zone 3. Three (3) people (20%) responded 0, 1 or 2, little or no importance. Three (3) 

people (20%) also responded 3, 4 or 5, somewhat important. Nine (9) people responded 6 

or 7, very important. 

Statistical analysis with the WRS showed no significant difference between the zones. The 

results of the WRS area as follows; zone 1 (W=232.5) and zone 2 (W=232.5); zone 2 

(W=239.5) and zone 3 (W=225;5); and zone 1 (W=228) and zone 3 (W=237). 

Discussion. The overall response to this question appears to support other studies that 



riparian areas are important to people. The level of importance seems to vary more 

between geographic areas than by zone of proximity. An inference could be made that the 

statistical difference identified between areas 1 and 3 reflects a difference in attitudes of 

the importance of riparian areas due to the age of the respondents. Since the highest 

number of respondents answering in the 0, 1 or 2 range came fi'om area 3, Green Valley, it 

could be inferred that the relative importance of riparian areas to predominately retired 

people is less than the general population. Area 3 also contained one subject area in the 

zone 3, the remote zone that had the least amount of contact or exposure to nearby 

natural washes. It is therefor difiBcult to say exactly why more people in area 3 rated 

riparian areas as not very important. 

As for other areas, this question reveals that riparian areas are important to a majority of 

the respondents, regardless of how close one may live to a regulated natural wash. These 

results support information for other sources, such as the District One Survey Results 

(Pima County Board of Supervisors, 1995), the efforts to preserve the riparian habitat on 

Arroyo Chico described in Chapter Q, and the numerous policies and ordinances cited in 

Chapter ED. 

F. Discussion and Recommendations 

1. Discussion of Results 

After interviewing forty-five subjects on the topic of the importance of riparian habitat the 

author was left with the general impression that these areas are important to the general 



public. Those people living closest to regulated riparian habitats seemed to have stronger 

positive feelings than those living farther away from regulated riparian habitat. However, 

positive attitudes were expressed by the vast majority of the survey participants. 

Unfortunately, this sense was not supported to any significant extent by the statistical 

analysis. 

As for evidence that a natural wash plays a positive role in where people would choose to 

live, the survey results seem to indicate a stronger preference for living near a riparian area 

than away from it. Of the people who would choose not to live near a riparian area, 

flooding was most often cited as the reason. If people knew that they were buying a 

house outside a flood-prone area, they were more likely to select a house near a riparian 

area. The benefits most often cited included the wildlife that inhabit or pass through the 

area. 

Not many people, even those who live adjacent to a riparian area, use the small washes for 

anything more than an occasional walk or bucket of sand. People generally did not 

consider being able to look at an area, or the buffering or screening aspects of the small 

wash, as a "use". 

It was discovered the term "riparian" is not widely known or understood within the 

general public. The survey used the term "natural wash" to refer to regulated riparian 

habitat. Pilot testing indicated asking people if they knew the term "riparian" could result 



in some discomfort on the part of the respondent if they did not know the term. This level 

of discomfort at not knowing a "technical" term was counter productive to fiill 

participation in the survey. 

Some respondents felt that, given the choice, they would select the house away from a 

natural wash due to flooding risks associated with the wash. These people felt that 

avoiding the risks from flooding was more important than the benefits from proximity to 

wildlife habitat. There may be an indication that when asked if they would choose the 

house near the wash, they would not, but if given the chance to choose a house a block or 

two away, that would be an acceptable balance between the benefits of being close to 

wash, yet obtain protection from flooding. 

The residents in zone 3, the remote zone, had more contact with natural washes than 

expected. Several respondents indicated they knew of natural washes near their home, 

and a few even had small washes on or near their property. This finding was unexpected, 

based on the methodology used to identify those residences living ^ from regulated 

riparian habitat. One of the implications of this finding is that there is more unregulated 

riparian habitat that is still considered important to the residents of an area. One concern 

with the Riparian Ordinance, and the delineation of regulated habitat, is that new 

development will only consider the regulated habitat for preservation while other riparian 

areas not mapped by Pima County will not be preserved. 



2. Adequacy of the Methods Used 

The use of the telephone interview to complete the survey was considered highly 

successful. The response rate was very good and the quality of the responses considered 

very high. The combination of open-ended questions and numerically ranked questions 

provided both qualitative and quantitative information. 

The method of selecting the survey respondents was for the most part a thorough and 

relatively objective process. One step that was not performed that may have resulted in 

the selection of different remote zone subjects would have been to examine aerial 

photographs of the study areas after the prospective areas were identified through the 

methods described herein This may have revealed the presence of the unregulated natural 

washes in close proximity to the remote zone subjects, and led the author to select other 

subjects more obviously matching the definition of the remote zone. This single step may 

have resulted in survey results indicating more of a difference in attitude than was found. 

Beyond that, the methods used reflect a rigorous, methodical process that could be 

repeated by others. 

The choice of the three geographic areas proved to be as interesting in their apparent 

contrasts fi'om each other as the zones of proximity. Each area was selected using the 

same general criteria regarding lot size and single-family-detached home character. The 

most significant differences came between areas 1 and 2 compared with area 3. For the 

statistical analysis by area, only questions 6 and 13 resulted in statically significant 
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differences, and these were between areas 1 and 3 and areas 2 and 3 respectively. A larger 

number of respondents may have yielded more distinctive results. 

3. The Role of Proximity. 

The original hypothesis for this study was that there would be differences in attitudes and 

the importance placed on riparian habitats based upon the proximity one had to a 

regulated habitat. The results seem to indicate that most all of the respondents had 

generally very positive attitudes toward riparian areas, regardless of which zone they lived 

in. Specifically the responses to question 6 and 10 seem to support the hypothesis based 

upon the statistical analysis. The results of question 10 are attributed to the &ct that this 

question most directly discusses impacts to existing vegetation. In responding to this 

question, the residents in the zone 1, the adjacent zone, were most likely to be affected 

and therefore had the strongest opinions. 

4. Additional Research 

This study has examined the importance single-family residents place on riparian habitat 

near their homes. The findings seem to support the idea that riparian areas are important 

to homeowners, and as much as half of the homeowners would choose to buy a house 

adjacent to or in the vicinity of a wash if they could. Additional research could build upon 

these findings to develop more information on these attitudes. Surveying a larger segment 

of the population, beginning to introduce non-commodity valuation concepts or even 

exploring the proximity impact further with a larger sample size, and more distinction 



between the zones of proximity are all opportunities for additional research. 
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Another area that could be studied would be how the attitudes of multi-family or high 

density residential areas feel about riparian habitat. This study did not attempt to include 

these attitudes. However, since riparian areas provide open space, and this is not as 

readily available to residents of multi-family housing as it is to large-lot single ^mily 

housing, these areas could prove to be very important to multi-family residents. On the 

other hand, many residents of multi-family housing, particularly rental units, may be more 

prone to not considering natural washes as important, because they may not live in one 

area long enough to form an opinion about it. 

Implications for New Development 

The results of this study should provide more evidence that the general public finds 

riparian areas important. Therefore, efforts to preserve these areas through sensitive 

design and planning of new development are highly worthwhile. Many regulated riparian 

areas are being preserved due to the Riparian Protection Ordinance. However, there are 

many more riparian areas that are not covered by this ordinance that should also be 

preserved. Additional research may provide more information fi'om a wider spectrum of 

the general population on the importance of riparian habitat. Hopefully, the continued 

focus on developing this information will result in the preservation of more riparian areas. 
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