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- Problem Statement- The true value of trees in the urban environ

ment has come to light only recently. Urban residents, city plan

ners, and decision-makers must all become aware that trees sig

nificantly enhance our physical environment in addition to 

providing a wide range of social benefits. Planners must implement 

this knowledge in their philosophies of urban design, and present 

it in such a way that it will be accepted by the public. If this 

occurs, the field of urban forestry will continue to grow and 

contribute to the effort to make our cities more livable. 

PURPOSE 

The purpose of this paper is twofold. First, it will consider 

and define the range of benefits associated with trees in the urban 

environment. It is important that this be accomplished so that 

professional planners and developers will acquire a deeper under

standing of the value of trees. The average citizen should also 

be able to fully appreciate trees. Citizen awareness would un

doubtedly lead to a more positive community attitude concerning 

manls relationship with nature. This will become increasingly 

important as more -and more of the population moves into metro-

poli tan are-as. 

Benefits from urban trees are placed into either of two major 

categories- environmental and social. These can be further sub

divided into several smaller units. Environmental benefits which 

will be investigated include those associated with urban wildlife, 

improvement of air quality, variations in microclimate and resulting 

conservation of energy, noise abatement capabilities, and potential 



for wastewater application. 

Social benefits will be broken down into three areas-

economics, physiology, and perceived psychological benefits. The 

section on economics will attempt to define the extent of the 

monetary value of urban forest. The physiological benefits detail 

the effect on human comfort and health resulting from communing 

with natural elements. Little research has been done in this area, 

but it is a distinct sub-category nevertheless. Finally, perceived 

psychological benefits will include such ideas as aesthetic 

appreciation and categories of aesthetic functions. 

The second part of this paper will present a case study of 

a park located in Muncie, Indiana. McCUllouch Park will be eval-

uated in terms of relative benefits to the community based on 

the concepts explained in the first half of the paper. Most of 

the benefits of McCUllouch Park will be determined by conclusions 
. -

drawn from studies done on similar sites. Actual observation of 

the park will be helpful in making some decisions concerning 

benefits, but no extensive scientific experimentation was done. 

A complete tree inventory for MCCUllouch Park will be pre

sented in order to provide a general idea of the park's physical 

and ecological structure. Maps will also be useful for this 

purpose. Again, both environmental and social benefits will be 

examined. In addition, a system for evaluating aesthetics will be 

explained and applied to the park. 
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BENEFITS OF URBAN TREES 

There are a multitude of reasons for having trees in the city. 

Too many people do not· realize this, or merely take it for granted. 

However, the issue demands more than a simple realization. The 

attitude of urban inhabitants should not become too far removed 

from man's ecological background (Bernatzky, 1978). with this in 

mind, planners should be encouraged to include open space and 

natural areas within the inner city. 

Environmental Benefits 

Environmental, or amenity, benefits can be defined as the 

effects that trees have in enhancing the home and workplace en-

vironments. This category is very diverse, illustrating that 

trees operate in several ways to better our surroundings. Both 

park and street trees contribute to this operation, although the 

collective effects of closely grouped park trees can result in 

noticeable improvements. 

Urban wildlife. Wildlife is one of the more observable amen-

i ties enhanced by trees in the city. Many urbanites wonder why 

wildlife should be encouraged in such a setting. It is precisely 

because of such people that wildlife is needed. A high percentage 

of urban dwellers have practically no understanding of wildlife. 

For them, wildlife means pigeons, sparrows, dogs, cats, and rats 

(Howard, 1974). Therefore, th~ greatest reason for encouraging 

urban wildlife is simply so man will not forget that he is part 

of the natural system. 

Of course, wildlife in the city is not without its problems. 

Sometimes wildlife can contribute to disease in humans. Another 
-

problem is that animals do not recognize property lines, and can 
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be disruptive in such a crowded environment. There are other minor 

problems, but if proper management is applied, benefits will easily 

outweigh them. 

Habitat requirements for wildlife in the city may differ from 

those in the natural setting, but generally the same principles 

apply. One common prpblem with many urban parks is the lack of 

cover vegetation. The typical park has enough large trees, but 

vegetation is mowed and leaves are removed. 

One project was recently undertaken to improve urban wildlife 

habitat. The site was Rock Creek Park in Washington, D.C. This 

park exhibits the structure described above- mature woods and mowed 

grass. The National Park Service has decided to allow some 

natural succession to occur. This should definitely improve hab-

i tat. Other planne,d techniques for the park include less frequent 

mowing in other section~d the planting of food plots to attract 

desirable birds (Franklin, 1977). Practices such as these could 

easily be applied to many urban parks throughout the country, and 

cities would benefit from reduced maintenance costs as well. ' 

Local Reduction of Air Pollutants. Another important function 

of urban trees is their role in cleaning the air. Trees have the 

ability to filter out particulate matter"absorb gaseous pollutants, 

and add oxygen to the atmosphere. They may also play a role in 

the cycling of heavy metals. 

particulates-

In removing particulates from the air, trees can operate in 

either of two ways. First, surfaces of leaves and bark trap part

icles by impaction. It has been found that species with large 
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leaves and rough surfaces attract the most particles (Smith, 1978). 

An example of such a tree might be the sycamore. Street trees 

have been shown to be able to remove 75% of airborne dust, smoke, 

and other particulates (Howell, 1975). 
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The other way in which trees can remove particles is by reducing 

wind speed, thereby allowing particles to settle. In Hamburg, 

Germany, which has almost no trees, dust fallout of over 850 mgt 

m2/ day was measured at a city park. By contrast, in all city 

parks which contain trees and measure at least several hectares in 

area, fallout hardly ever exceeds 100 mg/m2/day (Bernatzky, 1978). 

Of particular significance is the fact that trees aid in the re

moval of particles of the specific size and shape most hazardous 

to human health (Riddle, 1976). 

SOme of the most dangerous particles in the urban atmosphere 

are heavy metals. Specifically, lead and mercury are present in 

potentially harmful quantities in many cities. These substances 

are emitted during the combustion of fossil fuels and in industrial 

processes. 

In New .Haven, Connecticut, a rather extensive study of how 

trees remove lead and mercury from the air was done by Smith (1972). 

Tree species tested for mercury were: sugar maple, Ailanthus, 

London plane, Norway spruce, Austrian pine, pin oak, Taxus, and 

little-leaf linden. Those tested for lead included: pin oak, 

sugar maple, Norway maple, Eastern hemlock, yew, and Norway spruce. 

Results showed that most species contained the substances on leaf 

surfaces and in twig tissue. Amounts were not extremely high, 

but were high enough to exceed background levels • 

The fact that woody plants can store heavy metals means that 



potential health hazards are temporarily reduced. Although deposits 

on leaf surfaces may return to the soil and/or atmosphere in a 

relatively short time, the deposits in twig tissue will likely 

remain for extended periods (Smith, 1972). Therefore, a certain 

amount of heavy metals is taken out of circulation by trees, 

resulting in safer air for urban populations. 

Gases-

Gaseous pollutants are perhaps the most common hazard in city 

atmospheres.- Chronic exposure to certain gases is known to cause 

a variety of ailments. Trees can mitigate the problem by absorb

ing gases via the plant stomata. Gases are then transferred to the 

mesophyll cells of the leaf interior (Smith. 1978).~ The removal 

of pollutants is optimal when plant surfaces are wet. This can 

explain why the air near trees seems exceedingly fresh soon 

after a rain. 
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Pollutants which are effectively removed by foliar absorption 

include nitrogen dioxide, sulfur dioxide, hydrogen fluoride. ozone, 

chlorine, and to a more limited extent, peroxyacetyl nitrate (PAN). 

Carbon dioxide, necessary for photosynthesis, is taken from the 

atmosphere, at least temporarily. There are other gases which cannot 

be absorbed effectively by trees. For example, trees do not remove 

significant quantities of carbon monoxide or nitric oxide (Smith, 

1978). _ 

Measurements of ozone uptake by trees have shown that up to 

20% of ozone in the immediate atmosphere can be removed (Rich, 1973). 

This is accomplished when layers of air containing ozone filter 

down through the canopies of trees. Leaves remove the ozone, 

resulting in safer air at ground-level. 
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Generally, a pollutant that is highly soluble in water will be 

suitable'for foliar absorption. Examples of highly soluble gases 

include sulfur dioxide, nitrogen dioxide, ozone, and hydrogen 

fluoride. As stated earlier, all of these are taken up by plants 

(Smi th, 1978). 

Trees that can best deal with urban stresses are generally 

'best for removal of gases. Such trees have extended periods of 

maximum metabolic rates, leading to a more frequent stomatal 

opening (Smith, 1978). Some species which seem to be best at 

removing gaseous pollutants like sulfur dioxide are birch, beech, 

and hornbeam, and to a lesser extent, elm and willow (Rich, 1973). 

Gaseous pollutants often cause_damage to urban trees. This 

can be serious and should be avoided if possible, but there'is at 

least one beneficial side-effect. Minor tree injury is a good 

indicator of problem pollution areas in the city (Rich, 1973). 

When these areas are determined, cities can concentrate control 

efforts to better deal with,problems. 

Ground-level pollution-

The most important consideration in pollutant removal is that 

ground-level concentrations are lowered. Although the entire 

pollution load is affected relatively little, manls immediate 

environment is bettered appreciably. This is further enhanced by 

the addition of oxygen to the atmosphere. An average-sized mature 

tree can give off up to three and one half pounds of oxygen per 

day (Behlen, 1979). By comparison, an average person requires 

only three pounds per day. More specific figures for oxygen 

release by tree type are (from Bernatzky, 1978): 

7 



Birch 2.53 g 0 21 dro
21 h 

Beech 1.76 g 

O~ 1.53 g 

Evergreens app. 1.20 g. 

Perhaps Howell (1975) best quantified the trees' role in 

cleaning the air when he wrote, "As the city approaches the limits 

set for air pollutant emissions, does it curtail future development 

or impose drastic transportation and development strategies? 

Neither is a savory choice. 1I He concludes that trees should be 

the first choice in a non-source system of control. 

Urban Climate. The urban climate is distinctly different from 

that of the surrounding area. These differences can be caused by 

urban topography, laCk of vegetation, an artificial supply of 

energy, and air pollution, among other things (Bernatzky, 1978). 

Trees can improve the climate of the city by several methods, 

such as shading, reducing wind, intercepting rain and snow, cooling 

air by evapotranspiration, and possibly raising the humidity, 

although this has been questioned (Van Haverbeke, 1978). Trees 

are the most effic±en~way to optimize microclimates. An 
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agreeable microclimate creates a comforting effect for the indi

vidual, and allows for a higher quality of work and home environments. 

Temperature-

Cooling of the air can be acheived by both shading and evapo-

transpiration. In a narrow greenbelt of a dense city, temperature 

differences of three to three and one half degrees Celsius have 

been measured (Bernatzky, 1978). EVaporation uses 60-75% of 

radiation energy, and a mature tree transpires up to 100 gallons 

of water per day 0 (Howell, 1975). These statistics illustrate the 
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great cooling potential of trees. 

Winds-

Winds in the city are often created artificially, due to factors 

of heat and constriction (Howell, 1975). Trees can be used to 

buffer urban winds, and can result in savings in energy for home 

heating. In cold weather, wind is the single most important com

ponent affecting the comfort of people. The best windbreaks seem 

to be conifers, which can acheive a 40-75% reduction in air in

filtration into homes (Van Haverbeke, 1978). 

Energy conservation-

The type and placement of trees are both very important when 

energy conservation is the goal. Deciduous trees should be placed 

on southern exposures. This allows shading in the summer, yet 

solar radiation can penetrate in the winter. Conifers should be 

planted to the northwest, and should be close to the structure 

(Van Haverbeke, 1978). When used properly, trees can contribute 

to considerable savings. 

Noise Reduction. Noise in the city has long been recognized 

as a significant problem, and urban forests can abate noise with 

their buffering effects. In addition, the forest can scatter 

sound waves and absorb a great deal of sound under good conditions. 

The bark of trees absorbs very little sound. Therefore, the 

major role of tree trunks is to scatter sound. The forest floor, 

however, is a very good absorber of sound fReethof and McDaniel, 1978). 

There is some disagreement over the extent to which foliage 

aids in sound absorption. One study found that absorption in a 



deciduous stand did not vary from summer to winter. From this it 

was concluded ~hat foliage was not a factor in noise abatement 

(Reethof and McDaniel, 1978). 

Others have advocated trees with large leaves and dense' 

foliage for the best noise reduction. An example of the best 

species according to this line of thought is the sycamore maple, 

which can supposedly cause a ten to twelve decibel reduction. 

Poplars also were said to be effective, while beech and oak were 

determined to be moderately suitable for noise buffers. Such 

species as box elder were rated as the worst (Bernatzky, 1978). 

Highway noise is the greatest source of noise pollution in 

most cities, and narrow forest belts can effectively reduce it. 
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In fact, Florida now has a law providing for tree planting to 

abate noise along highways (Reethof and McDaniel, 1978). Rich 

(1973) has estimated that it takes 100 feet of width of trees in 

order to absorb six to eight decibels of sound. 

Potential For wastewater Renovation. Another potential 

function-of the urban forest is the possibility of applying treated 

wastewater to forestland. Of course, this could only be feasible 

for cities that own large expanses of wooded land located away 

from populated areas. Some large cities in the East do own such 

land within their city limits, yet removed from residential and 

occupational environments. Altpough these trees would probably 

not be considered urban, the city would benefit from the lower 

cost of sewage treatment and from potential groundwater recharge. 

wastewater does contain essential plant nutrients such as 

nitrogen and phosphorus. When these substances are discharged 

into surface waters, eutrophication often results. Also, some 
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wastewater contains heavy metals, which are potentially dangerous. 

However, forest application would probably create no problems, 

and would certainly be more desirable than application to cropland 

(Sopper and Kerr, 1978). 

The forest system can dispose of organic and inorganic 

materials by several methods, including removal by microorganisms, 

chemical precipitation, ion exchange, biological transformation, 

and absorption through root systems (Sopper and Kerr, 1978). In 

most cases,water is purified to a great enough extent that ground-

water reserves can be recharged with no danger of contamination. 

Many experiments have been undertaken dealing with forest 

application of wastewater, .and have generally been successful. 

Normally there are marked increases in tree growth, but side-

effects also occur. One such case occurred in a southern Appala-

chian fores,t, composed of oaks, white pine, and Virginia pine. 

Nutrients in the water were taken up by trees, although no single 

component stowed any outstanding uptake ability. Overstory trees 

increased in stem diameter growth, while understory trees increased 

in both height and diameter. However, ground cover decreased in 

biomass, diversity, and number of individuals (Brister and Schultz, 

1981). 

Another research effort also had marginal success. This one 

was done in st. Charles, Maryland, a planned community of 8000 

acres. In this study, pines could not tolerate so much water, but 

other shrubs and plants thrived. water-tolerant plants like poke

weed became prevalent (Bache, 1978). Dr. J.C. stevenson of the 

university of Maryland said, "There has been a whole reorganization 

of the forest. Whether this is good or bad we don't know." 
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The most extensive study to date on this subject was done at 

Pennsylvania state University during a fifteen year period, from 

1963 to 1977. A forest was irrigated at the rate of 2.5 cm per 

week throughout the entire period except for 1972 and 1973 when 

the rate was raised to 3.8 em per week. The forest did an effect

ive job of purifying the water until the rate was increased. Even 

after the rate was returned to normal, the forest had difficulty 

in recovering (sopper and Kerr, 1978). 

Oak trees in the Penn State study increased in diameter by 

80%. Other hardwoods exhibited even greater growth. Other benefits 

to the forest included enhancement of wildlife and groundwater 

recharge. Recharge was estimated at 15,000 m3 per year, definitely 

raising the local water table (Sopper and Kerr, 1978). 

More research is needed before forest irrigation with waste

water can become widespread. Most research so far has been done 

in rural areas, so little is known about the mechanics of an 

urban forest system. We do know that in theory wastewater can be 

renovated. However, efficiency usually decreases with time. In 

addition, forest cover vegetation often deteriorates. Tree growth 

can be phenomenal, with some of the highest figures reported as 

186% increase in diameter growth for red pine, 254% for white 

spruce, and 340% for red and sugar maples (Riddle, 1976). 

Social Benefits 

The remaining benefits of the urban forest are more abstract 

than environmental qualities, and can be termed "social benefits." 

Social benefits can be further divided into three categories: 
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economic, physiological, and-perceived psychological benefits 

(Driver, 1980). 

Economic Benefits. Urban forestry can impact the local econ-

omy in several ways. Property values, tax bases, and job avail-

ability may all be affected. If trees are managed properly, 

positive influences on these economic factors wiil occur. 

Economic benefits which are obtained are difficult to evaluate. 

However, some methods are being developed to deal with this. 

Evaluation is particularly difficult because some concepts' are 

dependent on personal opinion. There may never be universal 

agreement on a specific figure when considering quantification of 

such benefits. 

Direct and indirect benefits-

Those .benefits related to economics can be either direct or 
- -

indirect. Direct economic benefits occur when property values 

increase due to the addition of trees. This occurs frequently, 

as was demonstrated by Gold (1973). He showed that sub-divided 

land located near a park has a market value 15-20% higher than 

would be expected. Indirect benefits result from higher tax 

revenues obtained from the increased property values. Total urban 

income can also increase when the presence of urban trees helps 

to attract new industry (Driver. 1980). 

creation of jobs-

Urban forestry has the potential to create many jobs, 

especially in the future. In depressed areas, a job may mean more 

to a person than any physical or psychological benefit of trees. 

Urban forestry programs can use the talents of juveniles while 



both parties gain. programs in Oakland and Pittsburg, California, 

were designed specifically for that purpose. Besides stimulating 

the local economy, these jobs also aid in environmental education 

(Collins, 1978). 

Quantification of economic benefits-

Finding a method to quantify economic benefits is difficult 

to acheive. although a few non-market and indirect market methods 

do exist. Estimation of energy savings resulting from alterations 

in the microclimate would be one way of obtaining a partial value. 

Measurement of a forest's contribution to employment could also 

produce a figure. Perhaps the simplest way to arrive at a figure 

is merely to determine what price the land could be sold for. 
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The logic behind this concept is that citizens have voted in the past 

to keep the land as a park, choosing to bypass any possible revenue 

from the sale and to bear the opportunity cost. Therefore, the 

park land must be worth at least whatever the market price happens 

to be (Payne, 1978). 

Whatever technique is used, there will almost always be some 

faults, because some qualities depend greatly on personal pre-

ference. Option benefits, the desire of some people to keep the 

space available for the future, is one such concept that is pract-

ically impossible to place a value on. Many people want open 

space to be available for their children and future generations. , 

This must be considered as an economic benefit, but its value is 

very difficult to define (Wingo, 1978). 

No matter how difficult the exact value is to obtain, a simple 

overview of all of a tree's qualities and capabilities makes it 

quite obvious that trees are worthwhile in the city. Howell (1975) 
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referred to this fact, stating, "Although the technology for cost 

accounting tree benefits versus costs is still rudimentary, it is 

becoming obvious that trees do produce a net economic benefit." 

Physiological Benefits. Forests can cause a sub-conscious 

relaxation effect in most people. This is common whenever people 

are around a natural setting. Many visual preference studies have 

shown that widespread agreement among individuals does exist in 

terms of aesthetic satisfaction (Driver, 1980). 

Ulrich (1978) has interpreted the alpha brain waves of people 

who viewed slides of various settings. His results were that 

people are generally more relaxed by views of vegetation than by 

those of urban scenes. Also, demographic studies in North America, 

England, and Sweden reveal that there is an especially high 

number of reported cases of neurosis and depression in extremely 

urbanized areas (BernatZky, 1978). 

Psychological Benefits. Perceived psycho1ogical benefits can 

result in physiological ones. They include activities such as 

being with one,1 s family, esca,Ping from stress, reflecting on per

sonal ideas, and simply appreciating natural aesthetics. These 

subjective benefits can make a substantial contribution to the 

spiritual well-being of the individual and the quality of life 

in general. 

Categories of aesthetic function-

Appleyard (1978) has categorized the aesthetic functions of 

trees in the city into three broad areas. These are: sensory, 

instrumental, and symbolic. The major categories are then broken 

down into several possibilities, which represent the various ways 
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in which individuals may perceive trees. Some are positive while 

others are negative, and most people hold more than one of the 

diverse viewpoints in their opinions of trees. 

Sensory aesthetic functions-
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The sensory function of trees details the physical perception 

of trees in the city according to human senses. One way to view a tree 

is simply as a natural formation. Trees can be appreciated for their 

geometrical structure and for whatever features might be present at 

a given time, such as fruit, flowers, and leaves. A similar perception 

is the appreciation of ornamental trees which have been shaped into 

precise structures. Although many people would reject this as ,being 

unnatural, others may, find it to be appealing. 

Another sensory perception of trees involves their sounds 

and smells. Certain species are more desirable for these features 

than others. For example, pines and cedars have scents which are 

pleasing to most people. In addition,: the sound of rustling leaves 

can create a feeling of being in a more natural setting. 

Trees can also be viewed according to their ability to 

screen unpleasant views and the contrast 2rovided when viewed with 

urban structures. This is very important, and relates to the idea 

that man should retain a certain amount of contact with nature. 

Instrumental aesthetic function-

The second broad function of trees is instrumental, which 

refers to the performing of a task that can be either beneficial or 

detrimental. The most important sub-category is the ability of 

trees to provide shade, protection, and all environmental benefits 

discussed earlier. In opposition to this view is the perception of 



trees as polluters. Some people are offended by fallen leaves, 

branches, and fruit. In response to this, many urban parks tend 

to clean up debris from trees too much. This type of "over

maintenance" restricts the naturalness of parks. 

Trees can also be thought of negatively when they are seen 

as obstacles to development. They are sometimes a problem in this 

regard. utility lines can be obstructed, and the widening of streets 

can be prevented by rows of trees. One result of this popular view 
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is the present desire for small trees in the city. This is unfortunate 

in a way, since large trees can provide much greater benefits. 

Trees in the inner city can sometimes function as a hazard 

to human safety. An example of this is the fire hazard potential of 

trees. There is some truth to this notion, but most buildings present 

a greater danger of fire. A more realistic hazard is the function of 

trees as a hiding place for criminals. New York's Central Park is 

infamous for its muggers, but the greatest risk of this is usually 

restricted to very large cities. 

Products from trees represent a final instrumental function 

of urban forests. The harvest of fruits and nuts would normally be 

beneficial only to individual citizens, since large-scale harvest 

would probably not be feasible. Similarly, the commercial cutting of 

timber is usually not possible in the city. Buyers are hard to find 

for small amounts of timber, and large-scale cutting would be too 

disruptive. However, some small trees in poor condition could be 

cut for firewood purposes. The park's tree structure would benefit 

from such cutting. 
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Symbolic aesthetic function-

The final area of aesthetic appreciation involves the 

symbolic function of trees. This category is considerably more 

subjective than the previous ones. For example, trees can be symbols 

of self and/or others. Some people may identify with a specific type 

or individual tree. ~so, some cities derive an image due to predom-

inant tree species. London, for instance, is often identified with 

its plane trees, while palm trees may create images for cities in 

more tropical regions. 

Conversely, trees in the city may be viewed as alien symbols. 

Many citizens are unaware of the benefits provided by urban forest. 

People in this category may view the administration of an urban 

forestry program as just another complex and costly government project. 

When this happens, people become alienated from trees. This is 

unfortunate, because in most cases forestry programs are not well 
. -

funded. If citizens' attitudes were more positive, possibly more 

organized systems could be implemented. 

Another symbolic representation of trees may be as indica-

tors of the relative wealth of an area in the city. In this regard, 

trees are social tokens. The amount, age, type, and density of trees 

in residential areas usually are correlated with its social standing. 

Trees can also serve as symbols of education. The observa-

tion of yearly cycles ·and of wildlife can both be learning experiences. 

Too often, urbanites are depriyedof such things. 

It is hoped that in the future, knowledge of environmental 

benefits of trees will become more widespread as more research is 

done. Recognition of social benefits would surely follow. l'Iethods

should be developed to quantify the various social benefits so that 

forest land will not be lost to other uses solely because its value 

was understated. 
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Specific urban parks may be evaluated in terms of their potential 

to provide environmental and social benefits. These benefits will vary 

from site to site due to relative location, degree of development, and 

other factors. By conducting individual studies, a city could obtain 

a much greater appreciation of the inherent value of its parkland. 

When the city obtains such knowledge, it can make more informed de

cisions concerning land use of the park and surrounding areas. 

CASE STUDY: McCULLOUCH PARK 

MCCUllouch Park is a large wooded park in Muncie, Indiana. 

The park appears to provide many of the benefits expected from 

urban forests, but is also lacking in some areas. Generally, the 

park consists of trees with mowed grass, along with several recre

ational facilities such as shelterhouses, ball diamonds, and 

basketball courts. Understory vegetation is very limited., Several 

hardwood species are prevalent, especially white oak. However, 

most of the hardwoods are very old. Although their condition is 

relatively good, the almost total lack of young trees could present 

problems in the future. For a complete tree inventory of Mccullouch 

Park, see Table 1. 

Tree Inventory Data 

As can be seen from Table 1, no certain species stands out as 

being in very poor condition. - white oak, the dominant species of 

the park, does have some shortcomings, with about 56% of all trees 

rated-as fair or poor. other species exhibit similar figures within 

certain size ranges. white ash trees from 13 to 30 inches in diameter 

rated fair or poor in 26 out of 50 trees, or 52%. Similarly, 52% of 

those red oaks measuring over 36 inches in diameter were fair or poor. 



1\1cCULLOUG H PARK 

SPECIKS 

1 • vi hit e 0 ~ k 

2.Silver, ren, 
sUFar mn.ple 

3.Sycamore 

4.Shn.gbark hickory 

5.Swamp whitp, post, 
chinkApin, pin oak 

6.V/hite asb 

7.Norw'1Y maplp, 

8.Red oak 

9.Black w81nut 

9.Locust 

11.Fruit 

12.Black oak 

13.rrreen, black ash 
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Norway maple, sycamore, and redbud all appear to be in good 

condition overall. Norway maple is known for its ability to with

stand urban stresses, so its condition is not surprising. Sycamores 

are also fairly hardy trees, and there are many good areas for syc

amores in McCUllouch Park. Additonally, fruit trees are in very good 

condition, although most of them are very young. It remains to be 

seen whether they will continue to do well. 

Size distributions are probably more important in management 

decisions than statements of condition. Age can normally be 

reasonably estimated from size. Observation of Table 1 reveals that 

some species may be in danger. All three major oak species (white, 

red, and black) have poor size distributions (see Table 2). White 

oak does have a few 0-24 inch trees, but very few of these are less 

than 12 inches, which would truly be a young tree. A more obvious 

problem is the fact that there are no black oaks below 25 inches in 

diameter. Although McCUllouch Park's conditions are not ideal for 

black oak, the fact that several large black oaks exist implies that 

young trees could survive if given a chance. 

Sycamores are well-distributed in the park. Young trees (0-

18 inches) amount to 50% of the total, intermediate (19-30 inches) 41%, 

and mature (over 30 inches) only 9%. Obviously, sycamores are in no 

real danger, and should improve their status in the future. Hickories 

and maples also exhibit good distributions with relatively high 

amounts of young trees. 

Figure 1 includes a geographical distribution of tree species 

according to general areas of dominance. Oaks and hickories dominate 

the higher topographical areas to the east. The western side, near 

the creek, is much lower and contains cottonwoods and sycamores. 
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TABLE 2. 
Size (and age) distributions for the major oaks of McCullouch Park. 

White Oak 

Red Oak 

Black Oak 

0-2411 
(young) 

26% 

13% 

0% 

25-36 
(intermediate) 

54% 

54% 

39% 

over 36 
(mature) 

20% 

33% 

61% 



.. 
-+ 

, ... 

, 
+ 
.,. 
i 

~ 

FIG-tARE 1 

Me CULLOUCH PARK-
DISTRIBUTION C'F TREES 

D 

5HfLTE,R 

D 

Q0 

~ 
~-------------------I ~ 

"\j 

~ 
""< 



24 

McCUllouch Park creates a great deal of benefits for the community. 

Its location, in the north-central part of the city near a fairly 

commercialized area, means that the ability of the trees to process 

environmental pollutants will be utilized to a greater extent than 

a similar park outside of town (Bernatzky, 1978). Although its cap-

abilities could be even more useful if it were located near heavy 

industrial areas, McCUllouch Park does have an excellent location, 

if not ideal. 

Besides added environmental benefits, the park's location in 

a relatively commercial area allows for significant aesthetic and 

psychological value. McCUllouch Park helps to break the monotony 

of the area's urban landscapes. Also, the opportunity for recreation 

and relaxation allows people to forget about the stresses of their 

everyday lives. 

Environmental Benefits of McCullouch Park 

Wildlife. McCUllouch Park is large enough to support an 

abundance of wildlife. The dominant oak and hickory species provide 

reliable food supplies for such animals as squirrels and chipmunks, 

which are common in the park. Many species of birds also can be seen 

in the park. Small animals such as these are ideal for a park of 

MCCUllouch's size and location. Much larger animals would prove to 

be too disruptive to the area. 

Habitat for smaller game could certainly be enhanced in some 

areas of the park. The structure of vegetation is similar to that 

discussed earlier for Rock Creek Park in Washington, D. C. In that 

case, the decision was made to allow some natural succession to occur., 

Perhaps this should be considered for McCUllouch Park. Not only would 

.'. , 
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this improve habitat, it would also save maintenance costs while 

possibly increasing the diversity of species • 

The desires of the users of the park should be considered before 

actually implementing any wildlife management techniques. Many people 

enjoy observing and feeding wildlife. However, some individuals might 

view the animals as a nuisance. Generally, some amount of wildlife is 

desirable for educational value, in addition to aesthetic and psycho-

logical benefits. The animals present in McCUllouch Park seem to be 

adequate for these purposes. 

Air Pollution Reduction. The park's ability to clean the air is 

difficult to estimate, but some improvement obviously occurs. Efficient 

removal of particulates reqUires trees such as the sycamore, which is 

well represented in the park. Therefore, control of particles should 

be fairly effective. Oaks are also numerous in McCUllouch Park, and 
- -

are known to release relatively high amounts of oxygen into the air 

(BernatZky, 1978). According to Dr •• Thad Godish of Ball state 

University, this results in better air quality for the immediate area. 

Godish stated, "McCUllouch Park is a greenbelt, and greenbelts generally 

serve as sinks for pollutants." 

The existing trees' ability to absorb gaseous pollutants is 

probably fairly limited. Rich (1973) found that the best tree types 

for absorbing such pollutants as sulfur dioxide are beech, birch, and 

hornbeam. These species are s~arce in the park. However, other trees 

absorb gases to a lesser extent. Along North Broadway Avenue, trees 

are fairly dense and close to the street in some areas. These trees' 

ability to absorb pollutants is efficiently used, since they are closer 

to the sources of emissions. 
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Climate and Energy. McCUllouch Park creates several effects 

related to changes in microclimate and the potential for energy 

conservation. Bernatzky (1978) has stated that a park must have a 

minimum area of .5 to one hectare in order to measurably affect the 

microclimate. Since McCUllouch Park measures approximately forty 

hectares, it is highly likely that observable effects occur. 

Obviously, transpiration occurs, with the resulting effect of 

temperature reduction. This will happen with any significant stand of 

trees. However, a more important function of the park's trees appears 

to be its ability to buffer winds. The buildings along North Broadway 

create constriction of air currents, resulting in urban winds. The 

proximity of trees prevents these winds. from becoming more widespread. 

Home energy conservation is probably not well provided by 

McCUllouch's trees, mainly because they are not close enough to 

residences. There are- some homes along North Broa,dway and. others just 

north of the park, but very little direct energy conservation is 

possible. However, merely having trees nearby could produce a small 

savings. An example of this is the lowering of temperature due to 

evapotranspiration, leading to reduced air conditioning requirements 

in the summer. Also, the city does have a policy allowing citizens to 

cut approved trees for firewood. For a fee, certain trees, usually 

smal~ ones in poor condition, may be cut. This policy not only aids 

in alternative energy use, but also provides income to the city and 

possibly improves'l the quality of the woods. 

Noise Abatement. Noise reduction is an important environmental 

function of urban trees, and McCUllouch Park is situated so that there 

are opportunities to reduce noise. Light industries operate to the 

west of the park and to the south, across White River (see Fig. 1,2). 
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These industries create a great deal of noise, especially those to 

the west. In addition, a railroad along the west edge of the park 

contributes to noise. Since the width of the park is fairly large, 

the trees effectively scatter noise which could otherwise be bother

some to nearby residences. 

The park also serves to decrease noise from the busy North 

Broadway Avenue. Trees near the street aid in scattering sound. 

Noise reduction could perhaps be improved if a better forest floor 

was allowed to develop. The floor is the best absorber of sound, 

and more leaves and debris would improve the absorbing capability of 

the woods.o 

wastewater. wastewater application on McCUllouch Park soil 

would not be feasible, even if soil conditions were suitable. First of 

all, the lack of a well-developed forest floor would also mean that 

filtering capabilities would be reduced. In any event, other problems 

would prevent wastewater application. For example, the area is too 

small to provide for large-scale irrigation. Also, perhaps most 

importantly, citizens would surely protest loudly against such a 

proposal, and with justification since other uses of the park would 

be lost and health hazards would be possible. This type of application 

is only suitable for urban areas in isolated cases. 

The environmental benefits of urban trees are varied, both in 

type and degree. The quality 6f MCCUllouch Park's environmental 

benefits helps to determine the extent of social benefits. For 

example, if environmental quality is very good, economic benefits will 

increase beyond what would normally be expected. The same is true 

for physiological and psychological benefits. Therefore, the social 

benefits of MCCUllouch Park depend somewhat on environmental benefits. 



Social Benefits of McCUllouch Park 

Economic assets. The economic aspects of MCCUllouch Park are 

somewhat difficult to establish. Driver (1980) found that property 

values are likely to increase as their proximity to open space 

increases. Market values of sub-divided land located near a park 

can be expected to be 20% higher, or even more. Increased property 

values benefit the city as a result of greater tax bases. 
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Observation of residential areas near MCCUllouch Park does not 

reveal a great degree of affluence. Of course, it is possible that 

property values and resulting taxes have slightly increased, and the 

current residents have simply chosen not to make great improvements 

to their structures. More research of income and related economic 

data is needed in order to determine the actual effect which 

McCUllouch Park has had. 

Historically, the lower income classes have lived in the areas of 

worst air quality. In addition, there is also strong evidence that 

noise is also a factor in property values. Rents and property values 

decrease when noise pollution is intense (Baumol and Oates, 1979). 

Since it has been determined that MCCUlloucli Park theoretically 

enhances air quality and decreases noise, nearby property should 

have relatively high values. However, this does not appear to be 

the case in this instance. 

The actual value which the community places on the park land 

could be estimated by determining the price which the land could 

bring if it were to be sold (Payne, 1978). Apparently, the city 

considers the park to be a valuable asset. The land is located in 

a fairly intensive commercial area and no doubt could be sold for a 

significant amount. The fact that it has not been sold reflects 



29 

the public's wishes to retain it as a park. The market price only 

represents a lower limit for the value which the community places 

on the land. This is true because the market value could rise, yet 

the community may still wish to keep the park. An actual value may 

be determined when it rises to the point where the land is sold. 

Of course, it is likely that this will not happen in the foreseeable 

future. 

There are several other ways to evaluate recreational land. 

Some of these methods are: the gross expenditures method, cost method, 
-

market value of recreation services, and various techniques based on 

willingness-to-pay (see Lerner, 1962~ Merewitz, 1965: Crutchfield, 

1962: Knetsch and Davis, 1977). These methods can be difficult to 

apply to certain situations. Some of them work best for private 

recreation facilities where fees are charged. It is more difficult 

to evaluate public recreation using these methods~ but many times. 

they can be modified and applied when no better way is available. 

Physiological considerations. Any factors which lead to better 

physiological health for the residents of Muncie will probably be 

associated with psychological benefits. Increased relaxation often 

results in actual physiological benefits as well. Reasons for 

physiological improvement may be hard to associate with cor-

responding psychologieal assets in specific cases, but research has 

shown that there is a general relationship. Documentation of 

relationships is normally accomplished by visual preference studies 

and/or demographic studies. Therefore, it can only be assumed that 

-- local citizens do receive some physiological benefits derived from 

psychological ones, mainly because psychological benefits are 

fairly extensive. 
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McCUllouch Park also provides physiological benefits simply 

by offering its facilities to the public. Such activities as 

softball. basketball, and baseball provide many with their major 

forms of recreation and exercise. This opportunity for exercise 

improves the health of many citizens. 

Psychological benefits. McCUllouch Park does provide'an inviting 

space for family activities and escape from stress. It is common to 

see people using the park passively. Such use~s mainly benefit 

psychologically from their visits, whether they are participating in 

the above concepts or merely appreciating natural aesthetics. 

The components of aesthetic appreciation and how to evaluate 

them have historically been difficult problems for man. Ideas of 

what is aesthetically pleasing vary from person to person. Some 

systems have been devised to attempt to standardize concepts of 

landscape analysis. 

Aesthetic evaluation techniques. 

The purely aesthetic qualities of McCUllouch Park can be cate

gorized as a visual resource with the use of three techniques (Litton, 

1978). These teChniques are landscape inventory, use of landscape 

control points, and evaluation of aesthetic information. 

A landscape inventory should be done for a large portion of 

the city. This method requires mapping and reporting of spatial 

units which are unique within the area. Examples of qualities 

which describe landscape units are naturalness, total urbanization, 

and linear p~tterns, as in rows of trees., The area containing 

McCUllouch Park has examples of all of these. Small trees are growing 

linearly next to the stream flowing along the western border of 

the park (see Fig.l). The landscape inventory serves to give a 
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general impression of the existing visual resources in a city. 

Landscape control points are simply observation points that 

enable visual units to be observed at a distance. such observation 

can aid in defining management goals for a unit and in monitoring 

any large-scale changes which might occur. Landscape control 

points also provide a constant way for city organizations to get 

impressions of the area's aesthetic value. 

The third technique, evaluation of information, is the most 

important one, and is also subject to the most human opinion. 

Variety, vividness, and unity are the three recognized criteria 

for evaluation (Litton, 1978). Landscapes which score well in all 

categories are deemed to be aesthetically outstanding. 

Variety in a wooded environment refers mainly to diversity of 

species. However, merely having a large number of species is not 

enough. The species must look good together, and a sense of organ-
. -

ization is needed. McCUllouch Park acheives the variety criterion 

fairly well, as can be seen by the large number of species in the 

inventory. Most of the types are compatible and create a pleasing scene. 

Vividness is described as "that quality in a landscape that 

makes a composition memorable" (Litton, 1978). Contrasts are very 

important,in the vividness concept. Dissimilar qualities such as 

tall vs. short, dark vs. light, and urban vs. natural create vivid 

expressions. McCUllouch Park does not score particularly well for 

its vividness, mainly because the trees are nearly the same age 

(therefore violating the tall vs. short quality). Of course, there 

are smaller species in the park, but they are not integrated into 

a cohesive unit with the taller trees. 

Vividness in the park is enhanced somewhat by the contrast 



provided by urban surroundings. Also, topography is rolling 

throughout the park, with lower areas to the west. However, these 

assets are not enough to overshadow the unnatural appearance of a 

uniformly aged forest. 
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unity requires the organized integration of various components 

of the landscape. Landscape architecture uses the principle of unity 

in acheiving compatibility between trees, buildings, and other 

elements. Although the shelterhouses in the park are well land

scaped, unity is better acheived by natural methods. McCUllouch 

Park's unity seems artificial in some areas. 

The overall visual qualities of the park are worthwhile even 

though they are far from ideal. This is true mainly because of the 

urban surroundings. Allowing understory vegetatiom to grow would 

improve aesthetics as well as provide other benefits given pre

viously, such as wildlife. 

CONCLUSIONS 

The study of McCUllouch Park has shown that the scope of benefits 

provided by urban parks goe~ far beyond the average person's initial 

expectations. Although the park does not specialize in creating 

extreme benefits in any certain category, it does have a well

rounded range of benefits. 

In order to continue receiving benefits-, the city of Muncie 

must take steps to ensure the perpetuation of park trees. This 

issue demands a response within a reasonable time. A younger pop

Ulation of desirable trees must be established. 

Some practices which the city should consider include more 

extensive inventories and the keeping of records of planting and 
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cutting. Also, a choice must be made dealing with the method of 

providing young planting stock. The cheapest alternative would be 

natural succession, but it might create conflicts within the park. 

The creation of a city-owned nursery could cut costs in the long 

run, since the city now buys from priyate nurseries. However, the 

initial costs of starting a nursery can be high. A good possibility 

is the combination of these two methods in some way. Natural 

seedlings could be transferred to other areas. 

Development in the parks should be controlled as much as possible 

in order to save trees. Although recreation needs may be growing, 

further expansion of McCUllouch Park's facilities would probably be 

more of a detriment than a benefit. Proposals noted on the map in 

Fig. 2 (made by a consulting firm) should be questioned seriously 

before action is taken. Such projects as parking improvements can 

take away from tree resources. Conversely, emphasizing natural 

landscapes will provide many more long-term benefits to the community. 
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