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ABSTRACT 
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This study examines landscape regulations and their potential to improve 

the urban environments of developing countries. The literature on environmental 

problems of developing countries suggests that landscape solutions must be 

both economic and environmentally sound. Religion and cultural ethics are the 

basis for landscape values in the Muslim society. Religion governs Muslims. The 

religious landscape values would be readily acceptable by Islamic society when 

used as an implementation strategy. Model landscape guidelines are presented 

for Karachi, Pakistan which should be helpful in preparing actual landscape 

regulations. Karachi's economic constraints pose unavoidable restrictions. 

Setting up design standards requires a careful and realistic approach. 

Suggestions are made to build up a conceptual policy umbrella at the national, 

and provincial level, providing a basis for developing landscape regulations by 

local governments. 
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CHAPTER ONE 

INTRODUCTION 

Karachi, Pakistan experiences natural cycles in climate involving 

prolonged periods of reduced rainfall and water shortages, as well as short 

periods of high rainfall intensity, flooding and erosion. With the rapid 

urbanization, commercial and residential development has also caused 

deforestation and an increase in air temperatures. The level of poisonous gases 

has been raised in the atmosphere primarily due to high level of unchecked 

industrial smoke, increasing traffic and complete lack of environmental control 

policies. "Studies have been made on the quality of air pollutants from some 

industries as well as other sources. An urban center like Karachi, having a 

population of more than 10 million, is confronted with eye-irritation, reduced 

visibility, heart diseases, nervous disorder, recurrent smog and other unpleasant 

experiences (Ahmed, Rehman, 1 990). The present city of Karachi planning and 

building control regulations, being more of the "engineering" type, do not 

address these critical environmental issues. In the past we have designed our 

cities from an engineering perspective. We have looked at land use, buildings, 

and roads-as well as our natural resources of soil, water, vegetation, and air-

based on how well they support civilization. That's important but also 

important is how well those elements support vegetation. In the rush to make 

our cities modern marvels we have fine-tuned nature out of the design process, 
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ignoring the ecosystem cycles of energy, nutrients, air, and water (Kollin C., 

1994). 

Beside deficiencies in environmental control regulations and lack of 

management in air quality control, landscape regulations are completely 

missing. The purpose of this research is to discuss landscape regulations and 

their importance for improving the urban environments considering the 

following conditions: 

i) To aid in stabilizing the environment's ecological balance by contributing 

to the process of air purification, oxygen regeneration, ground-water 

recharge and storm water runoff retardation, while at the same time 

aiding in noise, glare, and heat abatement. 

ii) To provide visual buffering between land uses of differing character. 

iii) To enhance the beautification of the city. 

iv) To safeguard and enhance property values and to protect public and 

private investment. 

v) To conserve energy and water. 

vi) To provide habitat for wildlife. 

The guidelines and standards proposed should provide for multiple levels 

of usage by communities while also insuring that the proposed regulations are 

technically viable, economically feasible, environmentally sound, aesthetically 

pleasing and socio-economically acceptable. 

Following the brief introductionary chapter, this thesis is organized in the 
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following manner 1) a description of the study area, Karachi (chapter two); 2) 

a review of relevant literature (chapter three); 3) a review of relevant guidelines 

(chapter four); 4) a model outline with specific recommendations for Karachi 

(chapter 5); and 5) a summary and conclusion (chapter six). 

A ten-day study trip was conducted in search of different US and 

Canadian Regulations to the Planning Commission Library in Chicago and about 

400 guidelines were studied. Of those twelve were selected which were 

considered most relevant to Karachi's problems. The essence of the other 

guidelines was also used in developing the model guidelines. 
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BRIEF HISTORY OF KARACHI 

One hundred and fifty years ago Karachi was a walled township of 

14,000 people on a site of 35 acres. As recently as 1941, the population of 

Karachi District was just under half a million. In 1 947, with the creation of 

Pakistan, Karachi was declared the first capital of the new nation, and had to 

face hundreds of thousands of Indian muslim refugees (Mohajirs) who were 

seeking shelter and employment opportunities. 

Not only the influx of refugees from India but also mass rural-urban 

migration have created an enormous housing shortage in Karachi. In response 

a large portion of the poor have found illegal solutions to their housing problem. 

The government has contributed to the problem, both through neglectfully 

framing totally unrealistic plans, and through ad hoc and sometimes systematic 

support for illegal solutions. Illegal housing in Karachi has taken two forms: (1) 

unorganized invasion and (2) illegal subdivision, which as a fully commercial 

enterprise, has become dominant during the past twenty years at the expense 

of the other, cheaper option. With this development, access to even illegal 

housing has become more competitive, which has been further exacerbated by 

the city's enormous horizontal expansion. Though a somewhat more liberal 
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attitude toward existing squatter settlements on the government's part has 

enhanced security of tenure in these settlements, it has also resulted in rising 

land prices. It is concluded that illegal housing has become more 

commercialized and access to it is becoming more difficult for growing numbers 

of the poor. (Vander Linden, et,.al Jan, Evert, 1985). 

During early colonial times, Karachi had been planned by the British to 

be a small commercial city to serve and develop the economic interests of the 

empire. As agricultural output increased in the new canal colonies (late 18th 

century), Karachi's importance as a harbor city increased. Apart from a short 

period as Provincial Capital in 1843, later replaced by Hyderabad, it had never 

been planned to serve administrative governmental functions. But after 

receiving its independence from the British Empire in 1947, Karachi was 

selected as the Capital of Pakistan because it was the largest city with a 

developed railway system; it had an international airport and a large number of 

cultural institutions. 

It is important to mention that one of Karachi's earliest planning 

successes was the provision of adequate drinking water, arising from the 

discovery by an army engineer- C.J.Merriman - of an underground river, which 

provided a flow of 5,500 liters per minute. His 1.5 million-Rupee plan to tap 

this water was undertaken by the town engineer, James Strachan, who 

brought the cost down to 850,000 Rupees by sinking a series of wells and 

pumping the water from these into a nine million-liter capacity reservoir. 
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" After almost half a century of arid existence and queasy stomachs, 

both Karachi and its inhabitants, now about 80,000 souls, bloomed thanks to 

this sudden bounty. Hedges, lawns and flower beds were green and colorful 

with greenery and color never seen before. With an average annual rainfall 

below 200 mm, Karachi had water enough to establish garden parks that still 

stand in the heart of the old city. Holy Trinity Cathedral stood in seven hectares 

of garden, and Government House occupied 21.4 hectares, which blossomed 

with exotic plants as gardeners experimented with different varieties of 

grasses, hoping to find one which would flourish in the salty soil. These 

gardens also contained the first specimens of what would become Karachi Zoo, 

an expensive collection of wild animals". (Amin and Brian 1983). 

Landscape artist and gardeners shaped the grounds of Fere Hall and 

Erskine Gardens (inner city gardens). Because of Strachan's waterworks all had 

fountains which are an almost mandatory feature of Victorian gardens. Grass 

encouraged the typically English sports of cricket and the Gymkhana Volunteer 

and Zoroaster clubs flourished - although ladies did not congregate in such 

number as men (Amin, 1983). 

Lawn tennis also became a part of the social scene and both sports 

began to claim local adherents, ancestors of world-class Pakistani athletes who, 

in the 1980s' and 1990's earned fame in international squash, field hockey and 

cricket. Horse racing, supported largely by the army, had already been 

established, and Karachi Racecourse, run by the Karachi Racing Club (founded 
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in 1976), is a legacy of the Victorian Garrison. 

The Britisher built a long pier on Clifton Beach. It was never more than 

a seasonal resort for Karachi expatriates. Leading to the resort was a road of 

some 100 kilometers long, lit by approximately 1,000 coconut oil lamps. They 

were modified to be kerosene lamps and eventually, in 1914, to electric 

lighting. 

At that time there was a force of 300 town police to maintain law and 

order, headed by an inspector and nine European constables. A judge and 

magistrate dispensed justice, counselled by one or two barristers, three or four 

solicitors and delegates to the District Matrimonial Court. 

Early in 1947, Karachi faced two serious problems. First, tremendous 

increase of Muslim refugees from India, who by 1951 comprised 57.1 percent 

of the population. Second, to establish physical structures for administrative 

functions, " the civil servants were housed in evacuated buildings, tents and 

in temporary new quarters" (Amin 1983). In addition to providing badly needed 

office spaces, this move was also meant to create a strong national spirit in 

support of the new rulers of the country (Nilson p. 139). 



KARACHI - ESCALATION OF CRISES 

Population Growth 

Between 1947 and 1951 approximately 600,000 displaced persons 

migrated into Karachi from India as a result of the creation of Pakistan in 1947, 

swelling the population to 1,130,000. By 1961 it had almost doubled again to 

2,140,000. Within seven years, 44,000 families, or about 265,000 people 

were provided with housing and basic infrastructure in two new towns. The 

first of these, Korangi, provided accommodation for 26,000 families from 1959 

to 1963. The second new town, North Karachi, provided accommodations for 

18,000 families in three years. 

Approximately 200,000 people are added to the metropolitan population 

every year, or 35,000 households. Perhaps as many as 90,000 of the 

additional inhabitants are unskilled, largely illiterate, immigrants. Studies 

indicate that demand pressures for low-income housing will remain strong in 

Karachi and squatter settlements could continue to show rapid growth (Pasha 

et. al.,1994.) Results show the ownership rates are higher in Karachi. 

Ownership is more likely with increases in permanent income, age, household 

size and residence in the Unauthorized Areas (Ahmad N., 1994). The population 

of Karachi is expected to be 11-15 million by the turn of the century. 
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Economic Condition 

There is presently somewhere between 15 per cent and 30 per cent 

unemployment and underemployment. Approximately 45 per cent of urban 

households have incomes of less than $ 60 per month with an average family 

size of six persons (Karachi Master Plan 1974 - 85). The key economic issue 

confronting Karachi is it's inability to create sufficient employment and 

economic growth to support its growing population. In addition, the informal 

sector accounts for 75 percent of Karachi's employment. 

Karachi has a smaller share of primary agriculture activities than the 

nation since it has almost no agricultural base. On the other hand, Karachi has 

a stronger industrial base than the rest of the country. There will be a tendency 

for Karachi to continue to move toward a more sophisticated urban economy 

with specialization in capital investments and technologically intensive 

industries, trades and services. These activities will require a higher level of 

skilled workers, and unfortunately the incoming immigrants are largely unskilled. 

This mismatch or imbalance in skill requirements suggests that employment 

policy should focus both on supporting micro-enterprise development as well 

as greater vocational training (Karachi Development Plan 2000). 
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Nutrition 

A majority of the Metropolitan Area's households are unable to afford 

adequate food consumption (2,050 calories per person per day), yet 

approximately 472,000 acres of good agriculture soils in the Karachi Region lie 

unutilized for want of water, agricultural support services or skilled farm 

management. Vast quantities of food stuff are wasted annually in transit from 

farmlands outside the Region (Karachi Master Plan 1974 - 85). 

Social Services: Health, Education And Recreation 

The sector of social and community facilities is one of the most 

neglected in the country, and Karachi is no exception. Education, health and 

recreation facilities are provided by multiple public sector and private agencies 

in Karachi. This leads to difficulty in planning and in establishing performance 

standards. The sector's problems are complicated by high density development 

which has occurred in the core area of the city where provision of facilities is 

difficult due to the lack of land. Similar problems are also experienced in the 

more dense katchi abadies (slum areas). 

The literacy rate of Karachi was 57 percent as per the 1981 census 

compared to 26 percent throughout Pakistan. According to the socio-economic 

survey (AERC 1987/88), the literacy rate in planned areas of Karachi was 75 
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percent and 49 percent in unplanned areas. 

Both curative and preventive health facilities are generally lacking and 

need to be improved. According to a survey conducted by MPECD of the 

Karachi Development Authority on health facilities, there is an inequitable 

distribution of these facilities in Karachi. However, there is a trend of growth 

in the number of health institutions since the late seventies and eighties, 

especially by the private sector. The cost of health is beyond the means of the 

poor who must use public hospitals irrespective of the distance involved. 

There are several major recreational facilities in Karachi including the Zoo, 

Safari Park, Hill Park, Dodgem Park, Boat Basin, the Aquarium, Clifton Park, 

Hawksbay and Sandspit Beaches, Hub Dam, and many other parks, 

playgrounds and gardens. 

Karachi Development Authority and Karachi Metropolitan Authority are 

the main agencies responsible for promoting and maintaining these recreational 

areas, but other groups are involved as well. Karachi is reported to have 1,774 

hectares of land under recreational use according to the land use survey of 

1986. 

Many inner areas of the city and its adjoining areas, are seriously 

deficient in space for recreation. Schemes developed by the KDA (Karachi 

Development Authority) have much more allocated space for recreation. Most 

of the KDA schemes are reported to have from three to four acres per 1,000 

population. Korangi and North Karachi had two acres per 1,000 population, 
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while Orangi and Qasba had one acre per 1,000 people, as reported in the 

Development Plan of Karachi 1974 - 85. 

Socio-Cultural Conditions 

According to the Karachi Development Plan 1974-85 "Recreation-Trends 

and issues", the recreation program is based upon the characteristics of user 

groups. 

Married men have less leisure time than most other groups. Most of their 

leisure time is used for relaxation at home. They may occasionally go to the city 

to visit relatives or friends. 

Unmarried men have more leisure time and are able to use it more fully 

for recreation. They may relax at home or play cricket or football. They may 

walk in the park, go to the cinema or visit with relatives or friends from two to 

four times a month. 

Married and unmarried women spend some of their leisure time at home, 

knitting or sewing. They visit daily with neighbors and nearby relatives. They 

may go to the city to visit relatives. Women do not normally use parks 

frequented by men. It is not considered good behavior for women to sit in a 

public park. During field survey work by MP&EC Dept. of KDA several women 

expressed the desire for recreation facilities for women outside the home and 

separated from the men. 
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Children under twelve play at home, at a neighbor's house or in the 

street near the house. They may be taken to the park once a week by the 

father. It is regarded as important that neighborhood parks be provided close 

to the home so women can supervise their children at play. 

The climatic constraints of very little rainfall, urban water supply 

shortage, and very strong winds do not support the development of large green 

areas. 

Metropolitan wide environmental problems are helped somewhat by 

beneficial wind and sea patterns. Localized conditions are becoming 

increasingly problematic. Specific environmental problems related to waste 

water treatment, industrial pollution of rivers and channels, deforestation in 

Karachi region, and lack of vegetation in urban areas demand special attention. 

ENVIRONMENTAL CHARACTERISTICS 

Climate 

The major characteristic of the climate of Karachi is aridity, receiving an 

unreliable but usually small amount of rain during the summer months of June 

to September. It is also very windy. 
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Temperatures 

Karachi has a moderately large annual temperature range being temperate 

in the winter months and often very hot in the summer months. 

The mean daily figures provide an indication of seasonal variations. These 

range from a low of 19.4 C in January to a high of 30.6 C in June at Manora 

i.e along the coastal areas and 17.8 C to 31.7 C for these same months at 

Karachi Airport in the urban area. The airport has a more extreme spread than 

Manora (Karachi Coastal Zone Management Plan 2000). 

Rainfall And Its Intensity 

The bulk of the rain comes during the months of July and August during 

the south-west monsoon season, with the flanking months of June and 

September also receiving showers. These rains are unreliable and fairly 

frequently do not occur. 

No data exist to examine the intensity of rainfall in the Karachi area, nor 

to derive estimates of the erosive power of the rain or the size of floods which 

might occur. When it does fall, particularly during the south-west monsoon 

period, it can fall with high intensities. Rainfall erosivity is not high in total but 

individual storms are probably sufficiently intense to cause soil erosion on an 

annual basis. 
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Winds 

Karachi is a windy city. The distribution of winds at Manora is such that 

the strongest winds are from the west and south-west and are at a maximum 

during the south-west monsoon months of June to September. They in fact 

dominate throughout the year even during the months of December to February 

when the prevailing north-east monsoons affect the north of the country and 

cause an increase in the proportion of winds blowing from the north and north

east along the coast. 

Relative humidity 

The relative humidities recorded at both stations, Manora and Karachi 

airport are similar, and typical of arid region. They are highest at 5 am and 

recede as the day proceeds. July and August are intermediate. Karachi Airport 

is consistently less humid, if only marginally. None of the figures recorded are 

particularly high at any season, but conditions are more uncomfortable during 

the summer months. 

Sunshine Hours, Global Radiation And Cloud Cover 

No data are available to measure the global radiation however it can be 
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observed that sunshine hours are greatest during the months where there is 

little or no rainfall. They are lowest during the months of the south-west 

monsoon. The months of highest sunshine hours are also the coldest months, 

which has some relevance when we consider the possibility of using solar 

power as a source of power. Global radiation peaks during the months April to 

June before the summer monsoon arrives. The monsoon period has higher 

cloud cover which affects temperatures as well as global radiation. 

Dust Storms And Wind Erosion 

Dust storms are a very occasional feature of the climate of Karachi. But 

when they come, they remain several days. Levels of dust can be very 

uncomfortable. Visibility is reduced. Dust coats everything even in offices. Any 

outside activity becomes unpleasant, travel particularly so. 

But it is important to mention that wind erosion is becoming more 

common in the coastal area. It is a feature of dry areas where vegetation has 

been denuded, possibly through desertification or overgrazing, and soil 

structure is weak or absent. 

The soils of the plains and hill landforms all have been derived from 

young sedimentary rocks in an area of low rainfall. This has led to the 

development of weakly weathered soils with little accumulation of organic 

matter which are neutral or slightly alkaline in reaction. 
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Wind erosion occurs in areas where there are extended dry seasons and 

high winds. The Karachi area qualifies on both counts. Factors affecting wind 

erosion are : 

1) When wind speeds exceed 19km/hr, the wind is capable of dislodging 

and carrying soil particles. Winds of these speeds occur regularly in the 

Karachi area (Karachi Coastal Zone Management Plan 2000). 

2) Dryness of the climate leads to the desiccation of the soil surface at 

times. This is the normal case in Karachi. Dry soil has less internal 

cohesion and hence it falls into its constituent single particles, which are 

more easily dislodged and transported. 

3) Clays tend to be more resistant to erosion because they are small, 

chemically active particles which have forms of molecular cohesion other 

than capillary water. They have very securely bound water films which 

enable the formation of stable, heavier aggregates. Silts do not have this 

ability and are extremely erodible. The huge quantities of loess found in 

the central plains of Asia are windblown silt deposits. Sand particles are 

heavier and less easy to move, but they very quickly lose their water 

films. Fine sands are perhaps the most erodible of all soil particles. 

4) Plants tend to slow wind speeds near the ground and their roots help to 

bind particles together. Unfortunately small shrubs, especially if few in 

number, tend to increase turbulence near the ground and thus can 

increase the wind's erosive power. 
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Coastal Erosion 

Erosion of the coast is a totally different subject from soil erosion. 

Coastal erosion depends on ; 

i) The energy of the sea and waves. 

ii) The angle at which the coast is attacked which has an effect on the 

amount of the wave energy which attacks the coast; 

iii) The degree of resistance of the coastal material. 

iv) The degree of exposure of the coast. If there are reefs and sandbars off 

the coast the wave energy is dissipated before it hits the coast. 

Much of the coastline of the Karachi division is highly exposed to wave 

action, and the loosely consolidated sedimentary and conglomerates rocks are 

easily eroded and undermined. The sandy island on the seaward fringes of the 

creeks area are eroding quickly. Within the creeks there is a constant shifting 

of creek beds and channels. 

Salt Spray 

Salt spray occurs along the Karachi coastline, but no studies of the 

amounts or of the spray's consequences have been done. Spray will be at its 

greatest during the south west monsoon season when winds are at their 

strongest and are blowing on shore. The seriousness of this factor in retarding 
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plant growth is also not known, although it is regarded commonly as being a 

major contributor to the barrenness of the coast. It has to be stated that there 

are many coastlines receiving at least as much salt spray, which are well 

vegetated. It is possible that the effect of the salt spray is being overestimated. 

Drought, browsing of animals and firewood collection are certainly contributory 

and are probably more important in maintaining the barrenness of the coastline. 

Environmental Problems 

In Karachi, both heat plus dirt are the common phenomena of urban life, 

having a significant impact on health. The very young, very old, and those with 

heart and lungs disease suffer city dirt and heat most intensely, but over the 

years dirt and discomfort take their toll on healthy people, too. The impact of 

air pollution on children is the most serious and long lasting. 

Even when overall air quality is considered "adequate", carbon monoxide 

and poisonous dust on sidewalks and playgrounds may reach dangerous levels. 

Increased lead poisoning among inner-city and suburban children is now linked 

more to the lead in urban dust than to paint, and loss of physical coordination 

from carbon monoxide inhalation has been cited as a cause of accidents in 

heavy traffic (Sprin, 1984). 

In summer, the further insult of heat is added to dirt. The city, especially 

its dense core, is both hotter and less ventilated by winds than the outlying 
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countryside. The city's added heat load increases summer discomfort, and the 

energy required for air conditioning day to day and during heat waves 

contributes to more deaths than occur in the cooler suburbs. 

Problems of dirt and comfort are linked. Automobiles, power plants, 

furnaces and factories poison and heat the air. Dense buildings block the wind, 

preventing the dispersion of dirt and heat. Valleys and street canyons trap 

pollutants. Stone and concrete absorb heat and store it during the day, then 

give it off at night. Together, these factors produce a city climate distinct from 

that of the surrounding countryside. Urban activities, forms, and materials, and 

the manner in which they are combined, account for the wide variation in 

microclimate and degree of air pollution from spot to spot within the city. The 

characteristics of city climate, its causes and effects, are well known, but that 

knowledge is rarely exploited. 

All too often, the builders of cities, government and corporate officials, 

engineers, architects and, city planners are unaware of the effects they have 

on urban climate. 

Glimpses of Karachi's environmental degradation and its effects on 

humans and plants can be seen in the following experiments carried out by 

some scientists. Though these research examples address increasing pollution 

and its effects on urban plants and their propagation, they reflect the negative 

effects of environmental degradation encounters by city dwellers. 

A tremendous increase of vehicular traffic has caused increases of 
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carbon dioxide and carbon monoxide in the air which has seriously affected 

vegetative growth in the Karachi. " Seeds of three species were selected from 

three polluted areas in the city of Karachi, and from a control (unpolluted) area 

on the University of Karachi campus. Germination of the seeds of all 3 species 

was reduced in samples from polluted areas (Mahmood, Iqbal, 1982). 

The concentration of total sulfur in leaves of three roadside trees (Ficus 

benaalensis. Eucalyptus sp. and Gauicum officinale) was determined from four 

localities which had different traffic densities and automobile pollution. The 

analysis of soils collected from the sites showed significant differences 

(p<0.05) in available sulfur, (Iqbal, 1988). 

Data on ecological parameters such as leaf area, dry matter and 

senescence, and flowering and fruiting of Guaiacum officinale were recorded 

for 2 years (1986-1987) to quantify the effect of air pollution due to vehicular 

exhaust emissions at 20 traffic congestion points in Karachi, Pakistan. Damage 

to plants (in terms of reduced growth, etc.) was greatest at the 16 road island 

sites, with the Grumandir site (inner city area) most seriously affected with 

respect to leaf area, dry weight and senescence, while at Nazimabad and Tariq 

Road the effects were high on flowering and fruiting. The plants out of town 

were least affected. There was 40% reduction in leaf area at highly polluted 

spots. Plants 8 years old did not flower at all at the most polluted sites (Beg, 

Shams, 1989). 
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CHAPTER THREE 

LITERATURE REVIEW 

The world's population in 1991 was 5384 million. It is estimated that 

43% live in urban areas (Population Reference Bureau, 1991). Current 

projections based on data assembled by the United Nations predict that one 

half of the world's population will be living in urban areas by the year 2005 

(United Nations. 1 994). All of the eleven nation-states with the highest annual 

rates of urban population growth are classed as less developed nations: Sri 

Lanka, Zaire, Tanzania, Bangladesh, Oman, Yemen (North), Cameroon, Niger, 

Ivory Coast, Libya and Rwanda (Kurian, 1991). It is important to mention that 

out of eleven, seven nations are predominantly Islamic societies. According to 

United Nations projections (medium variant model; 1989, by the year 2015, 

fully half of the population in the less developed nations will reside in urban 

areas, and these nations will have urban populations more than three times that 

of the more developed nations. Our modern urban ecosystem presents an 

enormous environmental challenge. Millions of people live together, commuting 

to work, using energy, creating waste, expanding development. These actions 

represents basic needs. They also directly impact land, water, air, trees, and 

wildlife. Such an impact necessitates that all the human "players" strive to 

minimize damage and improve the environment whenever possible (Petit et. al., 

1995). 
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The urbanization of the less developed nations raises two question: what 

characterizes the environment of Third World cities, and what is the effect of 

this environment on human health and on human biology generally? 

Urban warming and air pollution have become increasingly serious 

environmental concerns in third world cities. Young children and the very 

elderly, particularly those with heart and lung disease, suffer city pollution and 

heat most intensely. Urban pollution, by itself, causes such discomforts as 

drowsiness, mild headaches, irritation of the eyes and noses, and reduced 

visibility (Spirn, 1984). 

The accompanying rise in urban temperatures the last few decades has 

emerged as a problem that not only seriously exacerbates the effects of 

pollution, it is now seen as life threatening in and of itself. Many deaths are 

now attributed to the undifferentiated threat - heat stress. Global warming 

threatens to double the rate of urban temperature increase and will accentuate 

most urban environmental problems (McPherson, 1992). Death rates, 

particularly in third world desert cities, are constantly increasing because of 

heat stress. Residents of these cities, and their officials, are well aware of the 

horror of killer heat waves, but there is little solid data on how deadly they are, 

nor is there any planning in anticipation of the probability that they are going 

to become much worse. 

Urban heat can have numerous other adverse effects on the physical and 

psychological well-being of city dwellers. Heat-aggravated illness and deaths 
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tend to be related to exacerbation of cardiovascular diseases. Unnaturally high 

heat loads directly and indirectly reduce life expectancy (Weihe, 1986). There 

is a complex relationship between heat buildup and stratospheric ozone 

depletion, which itself can cause skin cancer, damage to eyes, suppression of 

the immune system, reduced productivity of crops and of marine plankton 

(World Bank, 1992). 

Sometime shortly after the turn of the century, more people will live in cities 

around the world than in rural areas. Most of this growth will come in the 

Islamic world and other third world countries. Urban heat buildup, coupled with 

increasing energy costs, means the urban poor in desert cities of the third world 

will overwhelmingly bear the brunt of this problem. A solution, if there is one 

to be found, will not be in more energy consumption, which is a principal part 

of the problem, nor in more air conditioning devices, which most urban poor are 

not able to afford. The only feasible approach to this problem is a more 

environmentally sound and affordable one, a landscape approach. 

THE LANDSCAPE APPROACH 

The contribution of vegetation to improving the climate, air quality, 

hydrology, and quality of life in cities is well documented (Bohn, 1972; 

Bernatzky, 1982; Rowntree, 1986). Global Releaf for Cool Communities of US 

is a program that offers citizens and entire communities information on how to 
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plan and plant for energy savings. Shading hot western exposures, air 

conditioners, and heat pumps with deciduous trees helps bring summer fuel 

bills down; sturdy evergreens planted to the north and northwest can reduce 

winter's chill for the same home. Light-colored exteriors and roofing reflect 

more heat-causing solar radiation away from the building, and planting that 

allows winter sun to enter windows will help warm rooms for free (Petit, 

1994). 

Temperatures of walls shaded by shrubs were 24 to 29 degrees cooler 

than walls exposed to the sun in the same period (Parker, 1987). Well 

managed urban forests can mitigate the impact of urban development by 

substantially moderating urban climate (Oke, 1989). Scientists at Lawrence 

Berkeley Laboratory estimated that the total national costs in electrical 

consumption in the US for offsetting summer heat island effects to be about 

$1 million per hour, or over $1 billion per year. Projections from computer 

simulations indicate that 100 million mature trees in U.S. cities (three to four 

trees for every single-family home) could reduce annual energy use by 30 billion 

kwh, saving about 2 billion dollars in energy cost (Akbari et al., 1988). In 

addition to the potential for energy savings, shade trees are important for 

people in buildings without adequate air conditioning or insulation and can often 

make the difference between bearable and unbearable living or working 

conditions (Heisler and DeWalle, 1984). Another benefit of plants is the 

production of oxygen. Trees, under ideal conditions, can produce 3.8 pounds 
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of oxygen per hour for every 5.1 pounds of carbon dioxide (the principal 

atmospheric greenhouse gas) they extract. Trees are also important in 

controlling erosion, deflecting rainfall, holding soil, increasing soil moisture, and 

reducing wind damage to structures. Vegetation also provides habitat 

necessary for wildlife. 

All in all, vegetation, especially in poor cities, is essential in providing a 

healthy and stimulating environment for urban dwellers. City dwellers need 

parks, beaches (when possible), and plenty of green open space to help combat 

urban heat buildup. 

Traditionally, however, urban landscaping, most particularly the shading and 

greening of desert cities, has been strongly oriented toward the privileged and 

well-to-do. Their values are reasonably well understood and catered to. This 

is not true, however, for the urban poor. How much do they value landscaping 

and for what purposes? What plant materials are they most comfortable with 

or do they value most? What are their attitudes about maintaining these 

plantscapes? Would they be more or less likely to use organic waste from 

household garbage as fertilizer to replace artificial fertilizers (see Harody, 1 992, 

pg. 141)? 

The urban poor are already growing vegetables and fruit crops on rooftops, 

in backyards, and in vacant lots or industrial areas, alongside canals, on the 

ground of institutions, on the roadside and in many suburban farms. Examples 

include the production of medicinal herbs grown on rooftops in Santiago de 
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Chile, silkworms on balconies in Delhi, orchids in houses in Bangkok, and fruit 

and vegetables on rooftops and other spaces in a squatter area in Bogota (Smit 

and Nasr, 1992). Intensive household and backyard farming in urban areas in 

China (Honghai Deng, 1992), urban food production in Kenya (Lee-Smith, Diana 

et al., 1987) and kitchen gardens in Orangi, Karachi, Pakistan (Hassan, Arif, 

190; Khan, Akhtar Hameed, 1991). Cooperative village forestry projects are 

springing up all over Africa for firewood production. According to US National 

Wildlife Federation's John Behm, the program can help even apartment dwellers 

with a small terrace become environmentally literate (MacDonald, 1994). 

An understanding of the urban poor's values vis-a-vis urban landscaping is 

essential in this approach, because not only will they potentially receive the 

greatest benefit therefrom, they will also bear a major part of the responsibility 

for implementing and maintaining cost-effective urban greening programs. 

Virtually none of the landscape assessment studies done in the third world 

have dealt with the meanings of landscapes, i.e. what people value in them. 

We have, at present, only hints of what these meanings may be, particularly 

for the third world urban poor. For some, an urban tree could represent the 

rural landscape they had to leave to find employment, but that they miss in a 

most fundamental way. A tree could be important just because someone 

planted it, nurtured it, and protected it. It could be a meeting place for social 

chatter, or a shady place where children could play. Plantings could have more 

practical value such as providing fruits and vegetables, in addition to providing 
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a cooling wall covering. Medicinal herbs could be grown; other plants could be 

grown for their fragrance or for their colorful flowers in an otherwise drab 

architectural setting. Some plants are known to repel mosquitoes, roaches, and 

other bothersome insects. Plantings can be used to help people find their way, 

to protect other landscape features, to improve air quality, or for a place to rest 

while waiting for a bus. Plantings can have different meanings depending on 

whether they are planted around public buildings, schools, hospitals, 

businesses, or dwellings. 

VEGETATION AS A TOOL TO MITIGATE f HE ENVIRONMENT 

Vegetation may be used to remove pollutants from the air and to mitigate 

local temperatures. Most forms of air pollution are absorbed by vegetation and 

soil (Bohn 1972). Urban trees can clean polluted air in their immediate area by 

absorbing common pollutants like sulfur dioxide, florins and ozone (Bernatzky, 

1968). Some of the carbon dioxide emitted in communities can be absorbed by 

trees and other vegetation. Another benefit of plants is the production of 

oxygen. A very large shade tree can provide enough oxygen for ten people . 

Under ideal conditions, it can produce 3.8 pounds of oxygen per hour while 

extracting 5.1 pounds of carbon dioxide (Bernatzky, 1982). 

A successful urban forestry program, after all, should be firmly hinged 

not only on environmental-functional benefits, but also on the psychological, 
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social and cultural needs of the inhabitants (Dwyer et al., 1991). Congressman 

Bruce Vento (D-MN) acknowledges that "Urban recreation and sports programs 

are a proven, common-sense, and cost-effective means of preventing crime and 

delinquency"(Petit, 1995).A study has attempted to explore the physical and 

biotic attributes of the tree-habitat complex. The anthropogenic perspective 

provides a future avenue of enquiry. A social survey of the residents regarding 

attitudes to tree selection, care and value would be a logical sequel to gauge 

the cultural, economic and social influences on the suburban landscape (Jim, 

1993). 

Human comfort is influenced by wind, glare, rain or snow and 

temperature. Trees and shrubs can help moderate the climate of recreational 

areas, parking lots, bus stops, sidewalks and streets. Plants can effectively 

minimize wind and glare as well as make areas cooler by providing solar control 

in the summer. In addition to the potential for energy savings, shade trees are 

important for people in buildings without air conditioning and often make the 

difference between bearable and unbearable living or working conditions 

(Heisler and DeWalle, 1984). 

An additional benefit of vegetation is noise reduction. Noise pollution is 

common in urban areas, especially in communities where ground and air traffic 

operates 24 hours a day. Noise from construction, road repair and community 

maintenance also adds to the disturbance but can be reduced by trees and 

urban forests. 
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Another benefit provided by the planting of urban forests is their ability 

to filter particulate matter from the atmosphere. Particulate matter comes from 

both natural and man made sources. Common air borne particles include dust, 

aerosols and heavy metals. Trees efficiently filter airborne particles through 

their large size, high surface-to-volume ratios and frequently pubescent leaf, 

twig or bark surfaces (Dochinger, 1976). 

During most of the year, hedges provide an efficient barrier to road dust 

and reduce particulate matter by 30-40 % . However, during the month of 

June, their efficiency is reduced to 5-10 %. The reason for such drastic 

reduction in the PAC is the occurrence of hot winds in June, locally called 

'andhi' and 'loo' which bring dust from the Rajistan desert and make the 

general atmosphere dusty. Particulate loading in the urban environment 

increases with the increase in automobile traffic. The average dustfall along the 

roads is nearly 3.5 times the average dustfall value for New Delhi. Results 

show that a row of roadside hedges trapped nearly 40% of this particulate 

matter, most of which arises from traffic movement. Live hedges therefore 

acquire a new role in improving air quality along the main traffic corridors in 

urban areas (Varshney et al.,1993). 

Plants offer settling surfaces throughout the day and night. Moreover, 

they are perennial, self-renewing and not merely one-time pollutant traps. 

Regularly pruned hedges become dense and bushy, and more effective in 

reducing particulate pollution. Accordingly, maintenance and regular trimming 
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should be given greater emphasis, to improve their aesthetic appeal. Study 

reveals that a single row of individual hedges may provide protective support 

to each other in addition to creating a greater area for the effective filtration of 

airborne particulates (Varshney et al.,1993). 

Trees and other landscape plants are also important in controlling 

erosion, deflecting rainfall, holding soil, and increasing soil moisture. Vegetation 

also provides habitat necessary for birds and other animals to survive in urban 

environments. 

Aesthetic value is a widely recognized benefit of trees . In numerous 

studies, people have preferred scenes with trees to those without trees (Thayer 

and Atwood, 1978; Getz, Karow and Kielbasco, 1982). There is a positive 

correlation between the presence of vegetation and where people prefer to live 

(Ulrich, 1985). 

Human hearing is especially sensitive to high frequencies and trees are 

most effective in filtering out these bothersome sounds (Cook and Haverbeke, 

1972). Properly located buffer plantings of trees can deflect sound away from 

areas where it is undesirable (Robinette, 1972). A row of trees or a hedge 

screening a source of unwanted noise from view can positively alter human 

perception of the quietness of a site (McPherson, 1988). 

The street tree is an endangered species. In 1 970, Detroit, Philadelphia, 

and Dayton cut down more trees than they planted. Detroit removed 10,623 

trees that year and planted only 2,457. Although gradual decline and 
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disappearance of trees from city streets and city parks is going virtually 

unnoticed, cities will soon be hotter, dirtier, less attractive, with more 

devastating floods, more erosion, and poorer water quality, as a direct 

consequence. 

It takes from ten to forty years for most trees to mature; yet in the city 

the average lifetime of a street tree planted today may be only ten years. The 

benefits are most evident after they have gone. The street, sidewalk, and 

adjacent buildings feel much hotter. It increases the noise level, and property 

values of adjacent residences decline. Newly planted street trees do little or 

nothing to mitigate the damage. One can only pray for their survival and wait 

another thirty years. 

City plants are natural resources, but human function and fashion are 

often more influential than natural processes in determining the location and 

arrangement of plants. Activities, urban forms and material, and the 

infrastructure of central cities create new habitats for plants, many of them 

hostile. 

ISLAMIC TRADITIONS AND ENVIRONMENTAL ETHICS 

Religion governs Muslim life, and its landscape values provide easily 

acceptable guidance for Islamic society if used as part of landscape strategy. 

Therefore, it is essential to interpret the importance of vegetation from the 
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Muslim religious perspective . It is important from a religious perspective to 

understand that health, safety, and welfare of the people are the basics of 

Islam, which can bring great rewards from Allah. Similarly, the community 

should be reminded that religion prohibits actions which could hurt others, 

including actions such as degrading the environment and disrespecting nature. 

Respect for nature, according to the Sharia, implies maximizing the 

conservation and optimal beneficial (sustainable) use of natural resources 

(Llewellyn, 1983;Sardar, 1985;Masoud, 1987). The interpretation of this 

tradition implies that actions which affect the natural environment should take 

into account the limitations and potentials of climate, soil, hydrological and 

geomorphological conditions, and natural vegetation. It is therefore argued that 

the layout, form and function of open spaces should be based on the limitations 

and potentials of natural physical conditions and natural vegetation (Germeraad, 

1993). Robert Michael Pyle wrote in his book, The Thunder Tree," In the long 

run, this mass estrangement from things natural bodies ill for the care of the 

earth. If we are to forge new links to the land, we must resist the extinction of 

experience. We must save not only the wilderness but the vacant lots, the 

ditches as well as the canyon lands, and the woodlot along with the old growth 

(MacDonald, 1994). 

Environmental ethical principles regarding open space can be derived 

from the Sharia. Based on these ethical concepts, the relevant urban open 

space general ethical concept might be considered as 'not creating harm for 
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others for whom the use of open space and behavior in it seem to play a major 

role (Burckhardt, 1976; Llewellyn, 1983; Akbar, 1984; Sardar, 1985). This 

concept is in accordance with traditions of privacy, user's responsibility, 

waqf(charity), decency, modesty and respect for nature. It should be mentioned 

that the aspect 'decency' and 'modesty' are strongly related to the first two 

mentioned aspects. Based on the above, the following Islamic ethical urban 

open space concept might be defined: an open space design from the Islamic 

point of view implies giving respect to natural landscape ecological values and 

having sensitivity to the user's responsibility, privacy, the institution of waqf, 

decency and modesty. Form and morphology of open space should result from 

application of these traditional values in design and thus create symbols or 

signs expressing the all compassing unity of Umma (Muslim community) and 

people's expected use of open space and their behavior in it. The main concern 

for a designer dealing with open space is to prevent insults to the essence of 

Islamic settlements. Insults were often introduced with the application of 

modern design concepts, as a result of which, opportunities to see and feel the 

force of past forms based on Islamic and regional traditions are almost gone. 

The link with the past is also often unrecognizable as time-space 

characteristics, originally expressed in, for example, the building configurations 

of urban cores, are removed and replaced by new, often Western, design 

concepts. The 'past' seems radically reshaped by the West, and the traditional 

form-language of open space, determined by Islamic religious traditions 
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regarding the user's responsibility, privacy and environmental ethics, seems to 

be rendered out of date by the recent developments. Responsiveness to social-

religious traditions and natural factors seems to decrease in less functional and 

less meaningful urban environments. To restore the link between traditions and 

design, contemporary open space design requires a design sensibility based on 

thinking-through the new in the context of what exists already (Germeraad, 

1993). 

In the Islamic world, open space concepts are based on two approaches. 

The traditional approach is called autonomous synthesis. In this case, use and 

physical manifestation of open space was mainly determined by users. The 

'modern' approach, called heteronomous synthesis by Akbar , started in the 

second half of the nineteenth century and has continued until the present. In 

this case users decisions are increasingly replaced by decisions on the part of 

authorities. This results in a decrease in user's involvement in the layout and 

physical manifestation of open space. This period also shows an increase in the 

use of alien, essentially Western design approaches and concepts affecting 

open space design. A significant result of this influence is the development of 

strict, often legislative, codes and regulations by governments and/or 

municipalities on the use and physical manifestation of urban open space; such 

regulations are not always related to the true needs and expectations of users 

(Germeraad, 1993). 
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LANDSCAPE IN THE RELIGION 

The principles for understanding Islam are: Islam rules the entire life of 

the Muslim, is "totalitarian," and the religious source of authority for all 

Muslims is the Koran (Calverly, 1974). 

Islam dictates most of the culture and societal activities of daily life. 

Since the nature of Islam is that all of the activities of the Muslim, by 

submitting completely to Allah, should conform to the Koran as instructed by 

the teaching of the Prophet Mohammed, it follows that the individual, social, 

economic, political and spiritual life is also guided. Values such as decent work, 

family charity and unity, marital fidelity, education and prayer and fasting are 

part of the Islamic doctrine. 

With Islam, new teachings and values for landscape were considered in 

order to satisfy the users in the Islamic world. Some of the Islamic principles 

were extremely important, like the introduction of landscape for the welfare of 

the public, with a specific goal to improve the quality of life. Those Islamic 

principles are described in the preceding paragraph. Unfortunately, Muslim 

didn't adopt those golden principles and therefore most Muslims today are not 

even aware of the fact that planting a tree and doing landscaping for the 

welfare of others could bring a great spiritual reward. Today with growing 

urban and global environmental problems, it is time to revive and use those 

guidelines as a basic tool for education and recognition of the deficiency in this 



46 

particular aspect of Muslim societies. Reviving Islamic principles for landscaping 

could definitely become effective tools for teaching and building up love and 

respect for nature. 

Some Muslim governments have already recognized the importance of 

natural resources. The very recent publication of the Five Year Development 

Plan (1990-1995) of Saudi Arabia, issued by the Government provides 

evaluative analysis for the achievements of the Fourth Plan and the projected 

aims for the following five year. The document sets the two following goals as 

long term goals for the environment: 

* To enhance the quality of life, promote citizens' welfare, and assure 

the provision of pollution-free environment, with emphasis on clean air, health 

water and food; and 

* To achieve a balanced development based on improving both the 

management of available natural resources and the absorbent capacity of the 

environment, in addition to performing the necessary repairs for the 

environmental damages resulting from negligence (Al-Soliman, 1993). 

PRINCIPLES OF ISLAM 

In the following paragraph some of the basic tenets of the Muslims 

religion are documented to set a legitimate ground to recognize the importance 

of vegetation in Islam. 
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The " brotherhood " concept of Islam encouraged the development of 

public gardens. The owners of private garden were more happy if other people 

passed through their gardens. Moreover, they encouraged poor people to use 

their garden: to relax in the shade, to eat from the fruits, and to drink from the 

water, which will increase the owner's reward in the hereafter. The Prophet 

Mohammed said what can be translated as: " None of you (truly) believes until 

he wishes for his brother what he wishes for himself" (Annawawi, 1978). 

From the viewpoint of brotherhood and charity, Muslims started leaving 

their gardens to the general use of other Muslims as a public trust (wa'quf). 

This meant that they no longer owned the gardens, and they remained as 

endowments forever. Albukhari reported: 

Narrated Ibn Abbas: A man said to Allah's apostle, " My mother died. 

Will it benefit her if I give in charity on her behalf?" The Prophet replied in the 

affirmative. The man said " I have a garden and I make you a witness that I 

decided to give it in charity on her behalf" (Albukhari, 1978). Also Albukhari 

reported: 

Narrated Anas bin Malik, Abu Talha had the greatest wealth of date-

palms amongst the Ansar in Madina, and he priced above all his wealth (his 

garden) Bairuha, which was situated opposite the Mosque of the Prophet. The 

prophet used to enter it and drink from its fresh water. When the following 

Divine Verse came: ' You will not attain piety until you spend of what you 

love,'(3:92). Abu Talha got up saying, 'O Allah's Apostle! Allah says, 'You will 
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not attain piety until you spend of what you love' and I prize above all my 

wealth, Bairuha, which I want to give in charity for Allah's sake, hoping for its 

reward from Allah. So you can use it as Allah directs you'. On that the Prophet 

said, 'Bravo! It is profitable ( or perishable) property. So the private gardens 

began to serve the function of public recreation areas because of this new 

Islamic principle. 

Islam encourages humans to always look around them and think about 

the different creations of God which will lead them to appreciate the greatness 

of the Creator. In the "hadith" it was reported that one hour of looking and 

thinking about Allah's creations is better than praying all night. The garden 

could be one of the places where anxious people could experience that. 

Because of the quietness that gardens provide, "the prophet Mohammed 

liked to pray sometimes inside the gardens" (Altirmidhi, 1937). 

Since good actions and works were considered part of the faith in Islam, 

planting became a very important issue. For example, there is a hadith in which 

the Prophet Mohammed says "If any Muslim plants any plant, and a human 

being or an animal eats of it, he will be rewarded as if he had given that much 

charity" (Albukhari, 1973. vol. VIII, p.26). Also, providing shade for people to 

sit in is considered a charity in Islam for the person who plants trees or 

maintains them for the purpose of the shade. In another teaching, the Prophet 

mentioned that if a Muslim was working to plant a plant, and the day of 

judgment starts, it will be better for this person to plant it if he could do so, 
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since pleasing others to enjoy and share fruit, shade, color or fragrance is worth 

more than the cost of planting. This theory was understood by Muslims, and 

it encouraged the idea of planting for the benefit of the community. 

Islam issued some rules and recommendations to regulate planting. One 

of these rules prevents indiscriminate cutting of any plant in any place without 

having a logical reason. Planting any plant that will cause problems for others 

is another concern in Islam. For example, growing a plant that will narrow or 

close the public path is not acceptable. Also, planting a thorny plant near a 

public way is discouraged since it might injure other people. On the other 

hand, there are some recommended plants to grow in Islamic gardens because 

of their great benefits, such as the palm tree. Mohammed's companions 

reported, " While we were sitting with the Prophet a spadix of palm tree was 

brought in to him. The Prophet said ' There is a tree among the trees which is 

as blessed as a Muslim.' Then he continued ' it is the date palm tree'" 

(Albukhari, 1973). So Islam added or enhanced the concept of the edible 

landscape which will provide food for the community, besides the other 

landscape and environmental benefits of the plants. 

From an economic standpoint, Islam prevents the wasting of money or 

energy. Accordingly, the design of public gardens had to insure simplicity and 

low construction and maintenance costs. 

For the benefit of the public, Islam issued some rules to regulate the use 

of public space. Regarding this matter, the Prophet Muhammad said what could 
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be translated as " Beware of sitting on the road " and the Prophet's 

companions said, " O Allah's apostle! We can't help sitting on the roads where 

we have talk." The Prophet said. If you refuse but to sit, then pay the road its 

right." They asked what is the right of the road, 0 Allah's apostle ?" He said 

lowering your gaze, not harming others, returning greetings and enjoying what 

is good and forbidding what is evil" (Albukhari, 1973). This teaching is one of 

the major principles for public areas such as parks. Another major principle is 

mentioned when the Prophet said "There should be neither harming nor 

reciprocating harm (Annaway, 1978). This hadith also declared that private 

freedom ends in front of public rights. In short, it is clear that the recreation 

concept was maintained in the Islamic garden according to definite rules and 

teachings that gave the public space its real value. 

Unfortunately, in Islamic society, the aforesaid guidelines were never 

implemented. Also proper realization and recognition of growing urban problems 

and investigation of needs never had been the agenda of governments, 

therefore transformation of valued landscape guidelines into proper legislative 

work was never done in Muslim history. At present with the tremendous 

increase of population in the Muslim world,legislation needs to be enacted to 

improve the deteriorated urban life. The western world did a lot of legislative 

work to improve their environments and quality of life especially after the 

industrial revolution. Significant progress was made in the United States of 

America in the 1890's. Though the social and economic conditions of the west 
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are quite different from Muslim societies, for research purposes the history and 

the legislative process of the west needs to be studied carefully. An analysis 

of existing landscape regulations is essential. In arid lands, the United States 

has played a leading role and has made great progress. Therefore this research 

focuses primarily on the work done in the Western United States. The other 

reason for concentrating on the arid western US is that the author of this 

research had the opportunity to experience personally some of these 

implemented landscape guidelines. 
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CHAPTER FOUR 

ANALYSES OF EXISTING LANDSCAPE GUIDELINES 

This chapter will discuss briefly various landscape guidelines of different 

communities in the United States. The primary criterion for the selection of 

these various guidelines was their specific relevance to some of the Karachi's 

immediate environmental issues and their landscape solutions. 

Dallas and Houston landscape regulations were selected because they are 

large metropolitan cities like Karachi, and they address many of the same 

environmental problems which Karachi encounters. The Long Beach Municipal 

Code, San Diego, Ca., regulations and Highland Beach, Florida guidelines were 

examined because all three are coastal cities like Karachi. The Landscaping and 

Vegetation Protection Ordinance of Orlando, Florida provides an example of 

legislative work in protecting existing urban vegetation and landscape. The San 

Antonio Texas, Minimum Commercial Landscape Guidelines discussed 

beautification of urban areas through landscaping. The Vehicular Use Area 

Landscape Ordinance of Hollywood, Florida, landscape requirements of parking 

lots for the city of Galveston, Texas, and for the city and county of Denver, 

Colorado are useful for shading and beautifying the Parking lots. Prince 

George's County Landscape Standards could be useful for the suburbs of 

Karachi. Phoenix and Tucson Az., landscape regulations have particular 

relevance to the arid region of Karachi. 

San Diego and Tucson city landscape regulations are good examples that 
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List of the Concerns Documented by Different Communities 

No. Concern 

1 Purpose of ordinance 
2 Definition 
3 Environmental concerns 
4 Psychological and physical benefits 
5 Parking lot specification 
6 Bufferyard requirement 
7 Water conservation/Xeriscape principle 
8 Approved plant list 
9 Prohibited plant list 
10 Credits for protecting existing vegetation 
11 Shade coverage requirements 
12 Landscape and vegetation protection 
13 Compensation required for the damage/removal of public tree 
14 Permit required for planting/removal on public/private land 
15 Landscape installation standards 
16 Reward for arrest of those damaging vegetation 
17 Penalty/appeal procedures 
18 Minimum planting/maintenance specifications for developments and 

construction 
19 Aesthetic 
20 Economical benefits 
21 Wildlife 
22 Scarcity or perimeter boundary landscaping 
23 Plant material standards 
24 Landscape plan submittal requirements 
25 Security 
26 Maintaining safe sight distance at intersection and points of access 
27 Right-of-way screening 
28 Trash container screening 
29 Signage 
30 Safety 

Fig.2 
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provide a great deal of detail for the users. Most particularly, the Landscape 

Manual of San Diego and the Tucson city landscape regulations display a high 

level of details for the users to understand the guidelines. The guidelines of 

Tucson, however, are very strict and specific. There is little room for 

misunderstanding the written material as there are illustrations clarifying rules 

and regulations (Al-Mutawa, 1993). For Karachi City, the guidelines for Tucson 

are a more practical model to understand and implement, therefore they are 

included in their entirety in appendix 'B' for reference. 

While examining these existing regulations, an attempt is made to 

achieve a brief overview of various concerns documented in each of them. A 

summary has been compiled showing the major concerns of each guideline and 

factors of importance. Figure 2 shows a summary of the selected landscape 

concerns. The order of the list system shown in figure 2 does not represent any 

priorities, rather it is simply the contents of the codes. The purpose of this 

exercise is to highlight various landscape concerns of different communities. 

The analysis provides useful information for setting up priorities for Karachi's 

landscape regulations. 

Computer analysis shows (fig. 3) numerically the concerns addressed by 

different communities. Hollywood, Florida and Tucson, Arizona's landscape 

regulations were found more comprehensive compared to the other 

communities as far as content analysis is concerned (fig.4). It is important to 

clarify that this analysis is not meant to decide the best guideline. All 
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communities are different, by virtue of climate, ethnic tradition, political and 

economical conditions. Therefore, each regulation is unique focusing on their 

specific problems. However, this analysis shows some common values, a 

hierarchy of preferences and factors of importance. 

It can be seen (fig. 3) that "landscaping of parking lot" showed the 

highest level of general concern among the regulations, where aesthetic and 

bufferyard requirements were considered by more than eighty percent. 

Environmental concerns, economical benefits (primarily increase of property 

value) and maintenance issues were mentioned in close to seventy five percent 

of the codes. Psychological and physical benefits of landscape were considered 

by fifty percent of the selected communities. 

Representation of aesthetic concerns, level of psychological and physical 

consideration and economic values were presented as part of the general goals 

and objectives of the regulations but did not require any particular performance 

standard. Therefore, it is impossible to analyze them by virtue of performance 

standards. However, it could be readily perceived by going through any 

guideline that those aspects were considered. Those notable performance 

standards which may have some relevance to Karachi's problems or could be 

helpful in developing landscape regulations are discussed in the following text 

detail. In the following paragraphs, significant performance standards which 

promote human comfort and improve environments are discussed in detail, such 

as screening standards, streetscape bufferyards, mixed residential bufferyards, 
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and commercial and industrial bufferyards, landscaping of perimeter parking and 

the interior landscape of the parking lot, xeriscape and water conservation, tree 

and vegetation protection, shade coverage requirements, maintenance 

standards, installation and safety requirements. 

While emphasis has been given specifically to findings out recommended 

plant density, species and, other materials used for bufferyards and parking lot 

situations, it is important to mention that one of Karachi's main problems is its 

serious economic constraints which, as a practical matter allows us to 

implement only part of the landscape regulations. As trees and shrubs are the 

most significant elements of the landscape and since they make such a positive 

contribution to the urban environment they have received particular attention. 

The purpose of this summary is to stimulate ideas for the development 

of Karachi's landscape. Since Karachi is in a very different and unique setting 

compared to US cities, US standards can not be ideal for Karachi. They can, 

however, provide valuable guidance for designing Karachi's own landscape 

standards. The essence of each performance standard is depicted in the 

following paragraphs under various categories. 

Landscape bufferyard standards 

Tucson guidelines adopted a more ecological and environmental approach 

by encouraging use of on site landscaping elements, screening devices, open 
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space, drainageways and landforms for reduction of the potentially adverse 

impacts of adjoining dissimilar landuses (Landscape Guidelines for the City of 

Tucson, Arizona). 

Bufferyard is a continuous area of land set aside along the perimeter of 

a lot in which landscaping is used to provide a transition between them and to 

reduce the environmental, aesthetic, and other impacts of one type of land use 

upon another. Different bufferyard requirements are designed to minimize 

potential nuisances such as dirt, litter, noise, glare of lights, signs, and 

unsightly buildings on parking areas. Plantings provided in connection with 

bufferyards also assist in reducing air pollution hazards. Application of 

bufferyard requirement includes all new developments, and most regulations 

require redeveloped projects. 

Different planting requirements are adopted for different situations by various 

communities to insure the best functional use of "buffers". 

For the safety and welfare of pedestrians, a clear separation should be 

expressed between pedestrian and vehicular traffic. A buffer enhances the 

attractiveness of a streetscape and promotes pedestrian safety. 

The arrangement of planting in buffer areas should provide maximum 

protection to adjacent properties and avoid damage to existing plant materials 

(City of Houston, Texas Ordinance No. 91-1701). The preservation of existing 

vegetation within the landscape buffer may be used for buffering (City of 

Houston, Texas Ordinance No. 91-1701). 
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Karachi's most immediate environmental issues are wind erosion and 

dust problems during the hot and dry season. Some communities of the United 

States have set requirements for use of organic and inorganic ground covers 

along with bufferyard planting to control wind erosion, dusting and beautifying 

planting beds. Bufferyards shall be sodded or provided with other ground cover 

where it is not possible to retain existing natural ground cover. 

Bahia grass is preferred in order to allow the eventual invasion of wild 

flowers and native grass (Landscaping And Vegetation Protection, Orlando, 

Florida). In a desert setting, inorganic ground covers to comply with the dust 

control measures are required (Landscape Guidelines for the City of Tucson, 

Arizona). 

No building structures, storage of materials, or parking shall be permitted 

within the buffer area; the buffer area shall be maintained and kept free of all 

debris rubbish, weeds and tall grass. 

There are three major categories of landscape buffer addressed in the 

regulations, i) Residential buffers, ii) Commercial/ Institutional bufferyards iii) 

industrial bufferyards. 

i) Residential bufferyard 

A landscape buffer strip must be provide along the entire length of the 

perimeter of the lot where a residential adjacency exists, exclusive of driveways 
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and accessways at points of ingress and egress to orfrom the lot (Dallas City 

Landscape Regulations). All portions of a lot not paved or occupied by a 

structure shall be attractively landscape (Section 21.42.040.B1, Landscape 

Standards, The Long Beach). 

Generally a minimum of ten-foot-wide landscape buffer strip is required 

along the entire length of the portion of the perimeter of any lot when a 

residential adjacency exists. Various buffering requirements adopted by the 

communities for residential uses are documented as follows: 

Dallas city has offered six different options for each fifty linear feet of 

the buffer or screening strip: (i) One large canopy tree and one large non 

canopy tree, (ii) One large canopy tree and three small trees, (iii) One large 

canopy tree, two small trees, and one large evergreen shrub; (iv) One large 

canopy tree, one small tree and two large evergreen shrubs; (v) One large 

canopy tree, two small trees and one large evergreen shrubs, (vi) Two large 

non-canopy trees (Section 51A-10.107 Design Standards, Dallas City 

Landscape Regulations). 

Upon planting, a tree must be six feet high or have a minimum caliper of 

three inches (Section 51 A-10.106 Mandatory Provisions, Dallas City Landscape 

Regulations). 

The screening must be six feet in height and should extend along the 

entire length of the portion of the screening strip (Dallas City Landscape 

Regulations). 
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A minimum five-foot-wide buffer landscaped strip is required along all 

yard areas abutting a residential area and this area should be planted a 

minimum of one tree for each fifteen linear feet of lot line (Section 

21.42.040.B2 Landscape Standards Long Beach Municipal Code California). 

ii) Commercial/Institutional bufferyard 

For commercial buffers, both aesthetics and functionality are vital. The 

landscape could be made more attractive and more comfortable by cooling and 

shading paved areas choosing proper vegetation. 

Along all street frontages, except at driveways, a minimum five-foot-

wide landscape strip (inside dimension to planter) is required. One tree and 

three shrubs for each fifteen linear feet is required (Section 21.42.040.B1, 

Landscape Standards, Long Beach). A width of four feet is mandatary for buffer 

landscape area. For multi-family projects, at least 20% and for commercial 

projects minimum 7% street yard area is required (San Antonio, Minimum 

Commercial Landscape Guidelines). 

The north San Antonio commercial area guidelines, address Street Yard 

Areas (the main areas seen from the street by the public). The Guidelines 

encourage saving of existing large trees and planting of new trees. For lots over 

90,000 square feet, one tree for each 6,000 square feet is required. It is also 

recommended that all signage within Street Yard Areas be aesthetically 
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compatible with the building and the landscape (San Antonio, Minimum 

Commercial Landscape Guidelines). 

Generally, 10-foot-wide street frontage landscape planting strips are 

required (with some exceptions). For every twenty-five linear feet at least one 

shade, ornamental or canopy tree is required within the front setback. Existing 

trees may be counted toward this, and spacing of trees may be varied, 

however, the spacing between trees or grouping of trees shall not exceed forty 

linear feet (Landscape Requirements Sec 3.0 Rules And Regulations for the 

landscaping of parking areas city and county of Denver). 

No guideline has a restriction on the form of trees to be used, though it 

is important especially when considering dispersion of street pollution. The 

spreader canopy of a tree tends to accumulate poisonous gasses underneath 

all day long and those accumulated gasses could become hazardous to street 

walkers. Columnar shaped trees help allow gasses to escape from busy 

concentration areas. 

Industrial bufferyard 

Regulations have mandated compulsory bufferyards along all the street 

frontage and between adjacent property especially if it abuts a residential area 

except for ingress and egress points. At least a 10-feet-wide strip is required 

by all of those regulations that considered industrial buffering. Area for a 
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medium size tree is 250 square feet and for large trees is 800 square feet 

(Section 60.216), (Landscaping And Vegetation Protection, Orlando, Florida). 

Parking Lot Standards 

Parking lot standards apply primarily for the screening and shading of 

various parking facilities. They generally set standards for structural and 

vegetation screening on the periphery of the lot and may require islands of 

vegetation within the parking area. Screening ordinances usually apply to off-

street parking in all land-use categories except single and two-family dwelling 

unit districts. 

The underlying purpose of these standards is to make parking area both 

functional and aesthetically appealing. This could be achieved by providing 

greater design flexibility while at the same time increasing minimum standards 

for the required landscaping. Types of parking would include residential, 

wholesale, business, offices, commercial and public assembly. Regulations 

primarily include interior and exterior landscaping of parking lot. 

Off-street parking lot 

For off-street parking area, two different design options were offered. 

The first, requires setting aside land to form interior islands and perimeter 



65 

landscape strips. The second design alternative eliminates interior islands, but 

increases tree canopy through increased tree planting along the internal 

periphery. The minimum provision of trees/shrubs offered by different 

communities are presented in the preceding paragraphs, which gives an 

understanding of various requirements, and availability of multiple options. For 

Karachi, the shading of parking areas is highly desirable in order to provide 

sufficient trees and vegetation to improve the extreme microclimate of the large 

metropolitan area. Standards have reflected consideration of shading and 

cooling parking lots in US cities, by virtue of desired density of trees and shrubs 

in the particular parking lots. 

Parking lot areas may provide unenclosed off-street parking and /or may 

use service spaces; this regulation may apply for ten or more vehicles for 

residential uses, two or more vehicles for non-residential uses, and for the 

following uses: service station car washes and all drive-in and drive-through 

establishments. The required landscape area may consist of numerous small 

landscaped areas, however each landscape area should be at least 16 square 

feet and shall have one tree or shrub. Ground covers may be used in lieu of 

grass and shall be planted in such a manner as to present a finished appearance 

and reasonably complete coverage within three months after planting (City of 

Galveston Texas, Landscape Requirement for Parking Lots). 

Houston city requires one tree for every ten parking spaces and that all 

trees be located in the interior of or in an area adjacent to 
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the parking lot. In addition to the street tree and parking lot tree requirement, 

shrubs are to be planted along the perimeter of all parking spaces so that the 

parking lot is screened from all adjacent public streets, exclusive of driveways, 

entrances, pedestrian walkway and visibility triangles. The density of trees in 

Long Beach is higher compared to other communities. This code requires one 

tree for each four open parking spaces, if used as a cluster, one cluster for each 

one hundred feet of a two or double row of parking spaces shall be provided 

(Section 21.42.040.B3, Landscape Standards, Long Beach Municipal Code, 

California). 

Highland Beach mandates, at least one tree and vegetative ground cover 

or grass for each five parking spaces. Rows of parking spaces are desired to 

provide a terminal island in an off-street parking area for the protection of 

parked vehicles, providing visibility, confining moving traffic to aisles and 

driveways, and providing space for landscaping. A terminal island for a single 

row of parking spaces shall be landscaped with at least one tree and vegetative 

ground cover or grass. Overall not less than 10% of the interior of off-street 

parking areas shall be landscaped and maintained with grass or other living 

vegetative materials. (Sec. 5.A.3d Landscape Design Standards: Excerpts From 

The Highland Beach, Florida, Xeriscape Ordinance). 

A large canopy tree is required at a minimum average density of one tree 

for each ten required parking spaces. For the screening of the perimeter of the 

parking lot one large shrub or small tree should be planted for each ten linear 
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feet or one large non canopy tree for each thirty linear feet (Dallas City 

Landscape Regulations). 

The city of Hollywood has set requirements according to a square 

footage ratio. For each 200 sq. ft. of landscape area, a minimum of one tree 

is required along with shrubs and other ground covers calculated as one tree 

per nine to ten parking spaces. A minimum of ten percent interior landscape 

area is required of the total vehicular use area exclusive of perimeter landscape 

buffer. (Vehicular Use Area Landscape Ordinance Section 3.6 for the , Florida). 

For Denver, at least 5 percent interior landscape area is required of the 

total plot area. At least one shade canopy tree along with eight shrubs be 

planted. At least 2.5 percent of the gross area of the interior vehicular use area 

shall be landscaped with an average of one tree per 100 sq. feet of landscape 

area (Rules And Regulations for the landscaping of parking areas city and 

county of Denver). At least one tree for every ten parking spaces is required, 

and not less than three percent of interior parking lot area shall be landscaped 

exclusive of exterior of a landscape parking. (Minimum Commercial Landscape 

Guidelines, San Antonio, California). 

In Virginia Beach one tree is required per 125 square feet of total 

landscape area. Fifteen feet for each parking space is required for landscaping. 

The area of one parking space is 180 sq. feet. One tree shall be provided for 

each 225 feet square of the required landscape area. In Tucson, Arizona, one 

canopy tree is required for every fifteen parking spaces. An area equal to at 
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least ten percent of the gross parking area shall be devoted for landscaping. 

(Landscape Guidelines for the City of Tucson, Arizona). 

In Hollywood, Florida, a minimum of 10% of interior landscape is 

required for any vehicular use lot, exclusive of perimeter landscape bufferyard 

requirement (Vehicular Use Area Landscape Ordinance Section 3.6 for the City 

of Hollywood, Florida). 

In Denver, for parking areas with twenty or fewer spaces, no internal 

landscaping is required. Otherwise, at least five percent of the parking area 

must be landscaped, including at least one canopy tree for every fifty linear feet 

of double loading parking space (Rules And Regulations for the landscaping of 

parking areas city and county of Denver). 

In Houston, safety is considered by maintaining clear visibility keeping 

plant height of no more than 36" and not less than 18" measured from the 

surrounding soil line (City of Houston, Texas Ordinance No. 91-1701). 

Perimeter landscape strip 

In Galveston, Texas, parking lots, visual screening is required when any 

adjacent area or zone is used for residential purpose. Visual screening shall 

consist of a landscape strip of four feet in width with solid fencing or hedges 

having a minimum height of five feet that should provide year round visual 

obstruction. One tree for each fifty linear feet shall be planted (City of 
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Galveston Texas, Landscape Requirement for Parking Lots). 

In Denver, parking areas should have a visual screen on each perimeter 

property line abutting a residential zone. If used, fences or walls shall have at 

least one tree per twenty five linear feet of fence or wall (Rules And 

Regulations for the landscaping of parking areas city and county of Denver). 

In Houston, Texas, in addition to any street trees, the parking lot shall 

provide at least one tree for every ten parking spaces. Shrubs are to be planted 

along the perimeter of all parking surfaces so that the parking lot is screened 

from the adjacent public street, exclusive of driveway entrances, pedestrian 

walkway and visibility triangle (Section 33-109, Parking lot planting of trees 

and shrubs is required (City of Houston, Texas Ordinance No. 91-1701). 

In Highland Beach, Florida, hedge planting standards require 3 feet in 

height immediately upon planting and 18 inches on center to form a solid 

continuous visual screen. Height of the hedge is not allowed to exceed more 

than six feet. The Ordinance also encourages the use of native species (Sec. 

5.A.2d Landscape Design Standards: Excerpts From The Highland Beach, 

Florida, Xeriscape Ordinance). 

In Long Beach, California, an attractive six foot wide landscape strip is 

necessary on all sides of the parking structure, and one tree for each twenty-

five feet of perimeter of the structure is required (Section 21.42.040.B1, 

Landscape Standards, The Long Beach). 

In Hollywood, Florida, three to five-feet-wide buffer strip is required for 
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the exterior perimeter of all vehicular use areas. One tree is required for each 

thirty linear feet (Vehicular Use Area Landscape Ordinance Section 3.6 for the 

City of Hollywood, Florida). 

All property other than the required landscaped strip lying between the 

right of way and the required front setback line shall be landscaped with at 

least one tree for each 500 square feet of area and covered with grass or other 

ground cover (Perimeter landscaping requirement). 

Supplemental landscape requirements 

Supplemental regulations are required for safety purposes. Safety 

standards require generally unobstructed visibility by maintaining a height of a 

minimum of 30 inches and maximum of 36 inches of the plants and by keeping 

7-8 feet clear visibility above the crown of the adjacent roadway. Placement of 

hardscape elements such as benches, shelters or new vending machines can 

become traffic hazards if located in visibly safe corner area of the right-of-way 

of intersection. 

Supplemental landscape codes require protection of landscape areas from 

vehicle encroachment by constructing curbs and use of wheel stops in parking 

lots. 
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Xeriscape and Water Conservation 

Guidelines have shown environmental/ecological concerns by promoting 

the conservation of potable and non-potable water through encouraging the 

planting of drought tolerant, site specific plant materials and by limiting use of 

turf. Conservation of water is achieved by establishing techniques for the 

installation and maintenance of landscape materials and irrigation systems. The 

landscape maintenance and installation techniques are discussed separately in 

detail. 

Tucson xeriscape and screening standards encourage use of drought 

tolerant plants with the lowest irrigation requirements. A droughttolerant plants 

list helps in getting information about species which could serve without 

irrigation once established. Provision of a mini oases is allocated; but it is not 

encouraged. If used, the mini oasis must be planned in an area of high use such 

as active recreational areas or social gathering places near buildings. In a mini 

oasis area there is no restriction on plant selection and use of turf. 

For mini oases, 5 percent of the site area is allowed in case of multi-

family development and, 2.5 percent of the site for office development. These 

regulations also encourage use of reclaimed water for landscape irrigation 

(Landscape Guidelines for the City of Tucson, Arizona). 

In San Diego, California, irrigation should match to the slope gradient and 

the percolation rate of soil (Landscape Design Guidelines for the City of San 
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Diego, California). 

Conservation of water is achieved by preserving existing native plants, 

encouraging the use of plant materials specifically suited to the growing 

conditions of a particular location, and by establishing standards for installation 

and maintenance of landscape plants and irrigation system (Excerpts From The 

Highland Beach, Florida, Xeriscape Ordinance: Landscaping And Vegetation 

Protection, Orlando, Florida: City of Houston, Texas Ordinance No. 91-1 701). 

Water features should be designed to maximize the amount of water 

recycled and to minimize the amount of make up water required (Phoenix 

Zoning Ordinance: Urban Design Principal). Nearly all regulations require 

automatic irrigation systems to address efficient water usage. 

Tree Protection Standards 

Many communities have enacted ordinances to protect trees and rare 

plants and ecosystems during land development, construction, and utility 

installation. Communities experiencing rapid growth are especially prone to 

enact vegetation protection ordinances due to the strong visual impact of such 

growth (Miller 1 988). Vegetation can be specifically protected by an ordinance 

enacted for that purpose, or they can be protected by ordinances controlling 

land-use- activities. These ordinances may apply to commercial, industrial, 

multi-family and single family housing. Most tree ordinances do not cover 
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single family housing developments. Georgia homeowners found out that their 

tree ordinance had a big loophole. Does the tree protection ordinance prevent 

your neighbor from clearcutting his property and turning it into an eye sore of 

barren fill dirt? Residents of Savannah, Georgia, discussed that this tree 

ordinance applie only to commercial property, not residential areas (Davis, 

1995). In most cases, preservation of existing plant communities will decrease 

the initial cost of site development, decrease future water and maintenance 

requirements and benefit the aesthetic appearance of the property. 

Trees are a natural public resource. Planting, protection and replacement 

of trees is required in the interest of the health, safety and welfare of present 

and future citizens. Tree and vegetation protective regulations of Orlando say 

it shall be unlawful for any person to destroy, permanently injure or remove any 

existing 4-inch or larger tree without first obtaining a Tree Removal Permit, or 

to encroach within 6 feet of any such tree without first obtaining a Tree 

encroachment Permit from Park Officials (Landscaping And Vegetation 

Protection, Orlando, Florida). 

In Orlando, removal of existing 4" or larger trees is prohibited. Existing 

trees designated as Historic Trees based on their size, age, historic association, 

species or unique character are protected (Landscaping And Vegetation 

Protection, Orlando, Florida). 

In Houston, credit for an existing tree is considered which has a minimum 

of four inches 4" in caliper or greater (City of Houston, Texas Ordinance No. 
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91-1701). 

At least 20%-30% existing of natural plant communities must be 

preserved depending on site situation, and nature of the project (Excerpts From 

The Highland Beach, Florida, Xeriscape Ordinance). 

The Vero Beach, Florida ordinance classifies some trees as "undesirable". 

All trees except the "undesirables" must be protected. However, a tree can be 

removed which poses a safety hazard or causes disruption to public service. 

In Orlando, the minimum undisturbed area for a small protected tree is 

250 sq. ft. with at least 6' of setback. For a large tree the required undisturbed 

area is 800 sq. ft. with at least a 10 ft. minimum setback. Prior to 

commencement of construction, the developer is required to enclose the entire 

undisturbed area within a fence (Landscaping And Vegetation Protection, 

Orlando, Florida). 

In areas of existing development without an approved street tree plan, 

the tree selection shall match the existing predominant species. All regulations 

require prior approval of replacement of vegetation and proposed relocation 

from the concerned department. 

Both monetary and imprisonment penalties are in practice by the authorities. 

Shade Coverage Requirement 

Only the city of Orlando, Florida provided shade coverage to control solar 
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heat, flooding, air pollution and noise, soil conservation, and to improve the 

appearance of the community. 

This ordinance has designated a tree points system to meet the minimum 

level of shade coverage. Tree points are specified differently according to the 

size of the lot and zoning category. For a residential district, 25 points per acre 

are required to achieve compliance, and for other uses 1 5 points are required. 

This regulation in Karachi's harsh climate could be helpful in providing relief 

from heat stress by shading and cooling the desert city. 

The ordinance requires a minimum of 75% of all required trees to be 

shade trees. Tree planting standards require a minimum of 14 feet in height 

(Sec. 5.A.1 Landscape Design Standards), and having a minimum caliper of 

three inches (Excerpts From The Highland Beach, Florida, Xeriscape 

Ordinance). 

Landscape development in an arid setting requires design features which 

promote human comfort. These features are identified in the Phoenix guidelines 

as being shaded areas, courtyards and colonnades. These overhangs and 

canopies provide shaded walking and help to encourage the use of public 

spaces (Landscape Design Guidelines for the City of Phoenix, Arizona). 

Maintenance Standards 

Maintenance, an important functional issue, is strongly stressed by 
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different communities, as sites often become hazardous and unsightly due to 

lack of proper maintenance. Maintenance specifications can facilitate the 

achievement of a good design. 

All codes require such a provision in order to keep the landscape in good 

condition. These practices include removal of debris and cleaning of refuse, as 

well as removal and replacement of dead/deceased plants. Horticultural 

practices include mulching, periodic pruning, mowing, watering, fertilizing, and 

maintenance of automatic irrigation system. Hardscape elements also require 

maintenance, such as walls, benches, repair walkways etc. In San Diego, plant 

selection shall be limited to those species which are considered relatively 

disease and pest free and while require minimal trimming to be maintained in 

a safe, attractive condition. Dead plants must be replaced, damaged branches 

should be removed and overgrown areas should be thinned by the selective 

removal of unnecessary plants (Guidelines for the City of San Diego, California). 

In Tucson, any plant material in areas of required landscaping will be 

replaced within thirty days (Landscape Guidelines for the City of Tucson, 

Arizona), ninety days (Dallas City Landscape Regulations). 

In Denver, replacement could occur in the next planting season but not 

more than one year (Rules And Regulations for the landscaping of parking areas 

city and county of Denver). Replacement material must be fifteen gallon size 

for trees and five gallon for shrubs (Landscape Guidelines for the City of 

Tucson, Arizona, Landscape Design Guidelines for the City of San Diego, 
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California). 

In Tucson, clipping and pruning of plant materials are required to allow 

maximum shading. Regulations do not encourage pruning which could cause 

disruption to natural growth pattern, a characteristic form of the plant, except 

as necessary to achieve height clearance for visibility and pedestrian passage 

(Landscape Guidelines for the City of Tucson, Arizona). Plants should be pruned 

in accordance with professional trimming standards to maintain their intended 

shapes and sizes, and to insure the health of the specimen and the safety of 

the public. Plants should be pruned to avoid blocking walks, passageways and 

sight distance views for vehicular traffic. 

Regular landscape maintenance should ensure water efficiency, and, 

should include pruning, mulching, weeding, litter removal, aeration, and 

detaching turf areas and fertilizing nonnative plant materials. 

In San Diego, trees shall be watered deeply, but infrequently, to promote 

deeper rooting (Landscape Design Guidelines for the City of San Diego, 

California). 

During the design, review process, the applicant shall submit a program 

for the intended maintenance of the landscape (Phoenix Zoning Ordinance, 

Arizona). 

Buffer areas shall be maintained and kept free of all debris, rubbish, 

weeds and tall grass (City of Houston, Texas Ordinance No. 91-1701). 

In Phoenix, irrigation systems must be maintained in order to minimize 
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water loss. Undeveloped portions of a site should have dust, weed and debris 

control (Landscape Design Guidelines for the City of Phoenix, Arizona). 

Maintenance of irrigation systems helps to eliminate waste of water due to loss 

of heads, broken pipes, or misadjusted nozzles. 

In Orlando, any damage to utility lines resulting from the negligence of 

the property owner or his agents or employees in installation and maintenance 

of required landscaping in a utility easement is the responsibility of the property 

owner (Landscaping And Vegetation Protection, Orlando, Florida, Dallas City 

Landscape Regulations). 

In Tucson, landscape elements such as benches, walls, or ramadas will 

be of durable materials appropriate to the desert climate i.e having the ability 

to withstand the extremes of the desert climate and minimizing heat gain or 

reflect heat (Landscape Guidelines for the City of Tucson, Arizona). 

Any screen device which has deteriorated to the point where it does not 

serve as a screen will be replaced by the property owner. Replacement must 

be with another option for screening such as a fence or a wall in order to 

achieve an immediate screen (Landscape Guidelines for the City of Tucson, 

Arizona). 

Safety Standards 

Regulations directly and indirectly have addressed the safety and health 
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of the users caused by any vegetation. Vegetation, such as those with spines, 

thorns or needles, that may present hazards to pedestrians, bicycles, or 

vehicles are to be planted at a safe distance between the outer branch tips and 

the nearest edge of a walking bike lane or path roadways. Projects should be 

organized to foster a setting to facilitate circulation. Clear walkways are 

necessary for pedestrian safety. In Phoenix, this is achieved by providing 

pedestrian ways with a minimum clearance of six feet eight inches above the 

walking surface (Phoenix Zoning Ordinance, 1993). 

Tucson requires an understory height clearance of 8' for walkway and 

bicycle paths, twelve feet for driveway and streets and 1 5 feet for loading 

space. All landscaping and screening must comply with sight visibility 

requirements. Plant material located within a sight visibility triangle should not 

grow higher than thirty inches (Landscape Guidelines for the City of Tucson, 

Arizona). 

The trunk caliper at maturity must not exceed twelve inches in diameter. 

The lowest branch of any tree must be at least six feet above the grade of the 

street or driveway. Trees are not to be planted in a line that could result in a 

solid wall effect where viewed at an angle. 

Installation standards 

Every regulation mandates good quality, healthy plant selection, well 
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recognized horticultural practices for installation and maintenance of landscape, 

and quality workmanship for the hardscape construction. These objectives are 

achieved by enforcing agricultural and engineering regulations of the city or 

state governments. The specific requirement concluding this section depict 

concerns of different communities. Since these requirements are common 

landscape practices of all communities, however, it was not considered 

important to provide references. This summary portrays a picture of the existing 

required installation practices in a variety of landscape regulations. 

The openings for trees planted in paved areas shall be a minimum twenty 

five to forty square feet in area and be water permeable. 

All planting areas shall have positive surface drainage with a minimum 

gradient of two percent and shall be adequately drained with a system of drain 

inlets and pipe where necessary. Some regulations require soil testing by a 

certified agronomic soil testing laboratory or 24 hour percolation tests before 

installation of plants and irrigation system. 

All landscape materials are to be installed using planting soil of a type 

appropriate to the individual plant material, 

Ground cover should be planted in a manner that will typically ensure 

100 percent coverage within one-two years of installation. 

The irrigation system should deliver water efficiently and uniformly and 

should be appropriate to the needs of the plant materials. Also for all areas, the 

water delivery rate of the irrigation system should match the slope gradient and 
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the percolation rate of soil. 

Overwatering evidenced by soggy soils, continually wet pavement, 

standing water, runoff in street gutters and other similar conditions should be 

prevented. 

The use of organic mulches reduces the growth of weeds and adds 

nutrients to the soil, as well as retaining moisture over the root zone of plant 

materials. 

A minimum of 2" of organic mulches should be placed over all newly 

installed tree, shrub and ground cover planting areas. 

The organic content of the top four inches of the lawn bed for all areas 

to be seeded or sodded shall be a minimum of five percent. 

When vegetation is used to satisfy a screening requirement, the size of 

the plant material specified will be five gallon minimum and be of a type that 

will maintain opaque screen year round. 

The width of the screen is based on the growth pattern of the plant 

material chosen. For example if Nerium Oleander is specified, the minimum 

width that will have to be available is six feet, as that plant grows as wide as 

it does high. 

For the calculation of plant growth coverage, two years growth will be 

used as a base for shrubs and ground covers. Ten years growth will be used 

for trees. 
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CHAPTER FIVE 

DEVELOPMENT OF MODEL LANDSCAPE DESIGN GUIDELINES FOR 

KARACHI 

The Physical and Cultural Framework 

As mentioned in chapter one, Karachi's key environmental issues are 

deforestation, air temperature rise, dust and wind erosion, accumulation of 

poisonous gases in the atmosphere which are causing eye irritation, reduced 

visibility, heart diseases, nervous disorders, and recurrent smog and other 

unpleasant experiences. Since there is no clear advocate for addressing 

environmental issues in Karachi, the public is generally unaware of any 

prevention measures which might be taken. Nevertheless, the public is aware 

of the problems created by the lack of environmental protection though they 

are not presently involved in the potential solution (Karachi Development Plan 

2000). 

The degraded environmental conditions in Karachi require immediate 

attention from the legislator, environmental planners, architects, landscape 

architects, anthropologists and others. Legislation is needed for air quality 

control, solid waste collection, protection of existing vegetation and of course 

for the significant improvement of the urban environment by the introduction 

of well-designed urban landscapes. 

Before suggestions are made for landscape regulations, it is important to 
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explain that air quality control for Karachi is essential. The nation's largest trade 

and industrial center being more than ten million inhabitants, Karachi does not 

have any air quality control policies. These proposed landscape guidelines 

would make only partial improvements to the environment. The adoption of air 

quality control standards is strongly recommended and should encompass not 

only Karachi's metropolitan area and its industrial estate, but its harbor zone 

also. 

Public education is vital, from primary to adult level, to build up general 

awareness and to develop respect for urban nature. William Shaw, professor 

in the School of Renewable Natural Resources at the University of Arizona, 

worked with the City of Tucson on the development and adoption of an urban 

wildlife policy. He stresses the need of public education. "Often the difference 

between a development that is environmentally sensitive and one that is a 

biological disaster is simply a matter of explaining basic biological principles to 

decision makers,"he wrote in a 1986 article. "One of the most powerful 

conservation strategies is public education (Macdonald,1994). 

In chapter three, the author discussed in detail how Islamic teachings 

strongly support the existence of landscape for the benefit of humans. Since 

Islam is the recognized religion for more than 85% of Pakistan, it could become 

a strong tool for environmental education. As mentioned in chapter three, the 

vast majority of Muslims are ignorant of the very important fundamental 

principles of interaction between nature and humans; they are also 
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unenlightened about the spiritual and physical benefits of husbanding plants 

purposely for the benefit of others and them self. References mentioned 

previously in this research suggest the great conservational potential of the 

religion, but this potential definitely demands more in-depth studies for effective 

education. 

It is also critically important to make people aware of the current 

scientific research and studies, and to mingle them with these islamic teachings 

to satisfy Muslims both spiritually and logically. This multidimensional education 

technique would motivate the faithful to take charge of revegetation for their 

neighborhood. Great responsibilities fall on the shoulders of Muslim politicians, 

scholars, environmental educators, planners, scientists, politicians and 

bureaucrats. A joint team effort would guarantee success of the task of 

greening Karachi. 

With the introduction of new landscape regulations, protection of existing 

landscape plants and trees also needs to be considered legally by the city. In 

chapter four, the City of Orlando's tree and vegetation protection ordinance 

provides an example by describing general standards for tree and vegetation 

removal, protection of historic trees or specimens, and by describing 

responsibilities of public officials. It is important to clarify that it would be 

inappropriate simply to copy the same guidelines for Karachi. Knowledge of 

writing a tree protection ordinance is also crucial. The purpose of a tree 

ordinance is to express authority over public streets, to assign responsibility to 
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the concerned authority's employees, to set maintenance and management 

standards, and to define nuisance conditions on private trees. As an example, 

a model ordinance is attached in appendix B. A tree protection ordinance could 

also become part of the landscape regulation, as is the case for Orlando, 

Florida and other communities. 

All landscape guidelines discussed in chapter four should be used in the 

developmental process as a reference. The Tucson landscape codes, however, 

are most strongly recommended, as they were found to be well explained and 

defined, and are more specific in nature, not allowing much room for 

misunderstanding. 

As mentioned earlier Karachi's present planning and zoning regulations 

are not environmentally oriented. Amendment to these existing planning and 

zoning regulations may also be required to provide for new landscape 

regulations. 

At the federal level, the Islamic Republic of Pakistan has a constitutional 

obligation to provide for the health, safety and welfare of the public. To serve 

the interests of the Federal Government as well as the Provinces, it is 

suggested that a "Pakistan Landscape Management Act" be developed that 

would focus on all aspects of urban development, protection and conservation, 

and would establish a framework for regulation of landscape policies and 

practices for the whole Federation. This Federal Act should address clearly the 

present harsh environmental problems of Pakistan's urban cities and the 
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deteriorating urban quality of life. When writing the Landscape Act, it is critical 

to understand that all communities differ in four ways: nature (climate, soils, 

etc.), ethnic traditions, political-economic settings, and legal framework. This 

legislation should reflect an understanding of this complexity. 

The Federal Landscape Act should enable the enactment of landscape 

legislation at the provincial level by all provincial governments. The Federal Act 

would describe the respective roles and duties of Federal and provincial 

agencies without going into great detail and would constitute a legal framework 

within which the provincial legislation would be defined. 

It is recommended that consideration be given the establishment of a 

Sindh (province of Karachi) Landscape Management Act subsequent to any 

Federal legislation. Such an Act, when promulgated, would set forth the 

following points: 

1. Religious/cultural and environmental importance of the Landscape 

to the people of Province of Sindh. 

2. Reinforcement of existing planning and zoning regulations to 

protect the remaining urban open spaces, parks and green belts. 

3. Definition of landscape guidelines, and the extent to which Town 

Planning and Zoning Regulations will have jurisdiction. 

4. That the Mayor and the elected body of representatives of the city 

government would have power to approve landscape regulations 

in their respective cities. 
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5. It delegates to the Karachi Development Authority (KDA) and 

Karachi Metropolitan Corporation (KMC) additional authority, 

powers and duties in administering and enforcing the Landscape 

Regulations. The Act should provide for coordination by KDA/KMC 

with other Provincial Departments, NGO's, and Federal Authorities 

on these regulations. 

6. That the KDA's and KMC's power or regulatory activities are 

extended throughout the whole extent of the urban area and 

coastal zone, through its Master Plan and Environmental Control 

Department. 

7. That the Act protects and conserves urban wildlife, flora, fauna, 

urban ecosystems, and natural areas of the Karachi coastal zone. 

8. That the Act regulates the dumping on protected urban natural 

areas, of any waste products or harmful substances likely to 

impair or pollute the designated landscape area (air, soil or water). 

9. That the Act sets forth penalties for violation of the landscape 

regulations. 

10. That the Act should be coordinated with general Sindh Province 

Planning Program activities as well as all other priorities and 

commitments of national importance. 

To consider this proposal further, investigations should be made by the 

KDA/KMC with the appropriate Departments of Sindh Province, as well as 
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Federal Government authorities. 

It is suggested that Karachi Development Authority and Karachi 

Metropolitan Corporation (as they are the main developmental and maintenance 

agencies of Karachi) should take primary responsibility in their respective areas. 

Most important and critical is the process of designing and developing 

standards for the urban landscape. The author strongly supports public 

involvement in the developmental process of these guidelines. The participation 

may include elected public representative, various concerned non-profit and 

non-governmental organizations and the contributions of respected and 

influential citizens. 

As a strategy it is proposed that all new development in Karachi should 

comply with the new landscape regulations completely. However, in already 

developed planned areas, partial implementation of these guidelines could be 

acceptable. While doing so, a criterion should be established to set the 

minimum landscape requirements for different areas. 

In unplanned, low income, high density developed areas (slums) these 

guidelines would encourage planting the maximum possible number of trees to 

produce shading, cooling and fresh air for the poor (basically an urban forestry 

program). The local government should launch an informal/formal educational 

program to motivate local participation. 
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Social and Economical Framework 

Scarcity of open spaces in low income unplanned settlements demands 

a vital educational agenda for the protection of the remaining open spaces. This 

could only be possible with the collaboration of NGO's or concerned social and 

neighborhood organizations. More than 45% of Karachi is comprised of slum 

areas and thus demands more attention, especially considering the growing 

environmental problems. Since the government can not afford extensive 

funding for these types of projects, it is suggested that it should at least extend 

technical assistance to community organizations participating in this task. 

A high media profile is recommended for self-help community groups, to 

encourage them and to motivate other community groups also. In Karachi, 

success of the Orangi Pilot Project (an environmental sanitation for 500,000 

people) on an entirely self- help community basis (Harody, 1993) strongly 

encouraged beginning of the greenery project in slum areas. 

It is important to remember that Pakistan is a developing country. 

Priorities and application of the landscape regulations in Karachi would not be 

the same as in Tucson, though both are arid cities. Karachi's economy poses 

unavoidable restrictions, and one has to be very selective in choosing different 

landscape options. The unbearable environmental conditions of Karachi 

require immediate extensive tree plantations, but planting only trees can create 

a monotonous landscape. Thus a combination of some shrubs along with trees 

is suggested to produce a number of design possibilities. All possible efforts 
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should be made to control cost, so limited City resources could best be 

utilized. It is suggested that comparative cost estimates for each option offered 

in the landscape code be included. The estimate will be based on standard site 

conditions, and on current cost of labor, materials and services. 

Application of Sample Guidelines 

It is not the intention of this thesis to use the guidelines from the various 

cities as rigid rules. There should be room for flexibility, common sense and 

creativity. Select guidelines for design and planning U.S. cities could be adapted 

and integrated into the design and planning guidelines for Karachi to form a 

unique environment. 

The guidelines for Karachi should not mimic the image of the Sonoran 

desert, or the coastline of California. However, an effort should be made to 

provide an atmosphere which is culturally sensitive, environmentally 

responsible, and functionally sound and efficient. 

In chapter four, the author introduced and reviewed existing guidelines 

for different US cities. Referring to figure 2., a summary of concerns was 

presented from the existing landscape regulations of various U.S communities. 

Also, an attempt was made to develop an understanding of different 

performance standards. The present Chapter, presents a model landscape 

guideline which is primarily a synthesis of the various regulations cited for this 

study, the literature reviewed on urban problems of the developing countries, 



91 

discussions with some official personnel of the authorities, and conversation 

with experienced landscape architects who have designed landscape 

regulations for urban communities in the U.S. 

This model landscape code will incorporate the following general 

techniques to improve urban environments: 

* Protection of existing urban vegetation. 

* Shading and cooling of developed and developing areas. 

* Utilization of drought tolerant landscape materials. 

* Proper ecological placement of landscape material. 

* Utilization of water conserving irrigation practices. 

following is an outline of the Model Landscape Regulation. 

Section 1 - Short Title 

Section 2 - Declaration of Purpose and Intent 

Section 3 - Definitions 

Section 4 - Applicability of Landscape Code 

Section 5 - Vegetation Protection and preservation 

Section 6 - Site Design Standards 

Section 7 - Landscape Design Standards 

Section 8 - Irrigation Design Standards 

Section 9 - Plant Material and Installation Standards 

Section 10 - Maintenance Standards 

Section 11 - Landscape Plan Requirement 
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Section 12 - Enforcement 

Section 13 - Penalties 

Section 14 - Appeals 

Section 15 - Fees 

Section 1 5 - Administrative Guidelines 

Section 1 5 - Conflicts 

Section 16 - Effective Date 

MODEL LANDSCAPE CODE FOR KARACHI CITY 

SECTION 1 

SHORT TITLE 

The short title represents the legal name of the code and 

could be cited as Karachi Landscape Regulations. This title will be used 

hereafter in the text 

SECTION 2 

DECLARATION OF PURPOSE AND INTENT 

This includes a brief description of the ordinance and why it is necessary. 

The Karachi Landscape Regulations could include the following various 

objectives: 

Environmental Quality: It could include numerous benefits of the landscaping 
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like improvement of air quality, reducing and reversing air, noise, heat, and 

chemical pollution through the biological filtering capacities of trees and other 

vegetation, promoting energy conservation through the creation of shade, 

reducing heat gain in or on building or paved areas; reducing the temperature 

of the microclimate through the process of evapotranspiration and 

encouragement of water conservation through the use of site specific plants 

and various planting and maintenance techniques. 

Preservation of Vegetation: Preservation of existing natural vegetation and the 

incorporation of native plants, plant communities and ecosystems into 

landscape design, where possible. 

Water Conservation : This could be achieved by promoting potable and non-

potable water by encouraging the preservation of existing plant communities, 

encouraging the use of site specific plant materials, and establishing techniques 

for the installation and maintenance of landscape materials and irrigation 

systems. 

Land Values: Provide direct and important benefits to the economic value of 

land through the use of landscaping to reduce noise and glare, and to break up 

the monotony and soften the harsher aspects of urban development. 

Human Values: Maintain and increase the value of land by requiring a minimum 

amount of landscaping to be incorporated into development. Thus landscaping 

itself becomes a valuable capital asset. 

Improved Designs and Economical Solutions: Promote innovative and cost-
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conscious approaches to design, installation and maintenance of landscaping, 

encouraging water and energy conservation. 

Aesthetic:Improve the aesthetic appearance of commercial, industrial, and 

residential areas through the incorporation of open space into development in 

ways that harmonize and enhance the natural and built environment. 

SECTION 3 

DEFINITIONS 

This section should provide definitions of legal and technical terminology 

in the ordinance. Every effort should be made to keep these definition 

consistent with the definitions provided in the Karachi Zoning and Building 

Control ordinances. Some of the definitions presented in the Tucson Landscape 

Regulations are also attached (Appendix C) along with this report for reference 

purposes. Some of the possible words and terms that could be included in this 

section are listed below: 

aesthetic, bufferyards and perimeter landscape, ecosystem, ground cover, 

incompatibility of land uses, hardscape, Irrigation system, landscaping, mulch, 

native vegetation, open space, plant communities, preserve areas, screening, 

shrub, site specific planting, shade tree, turf, understory, parking lots, water 

conservation, etc. 

It is very important that all definitions need to be presented in the code very 

clearly and should be unique to the regulations. If necessary, definitions should 
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SECTION 4 

APPLICABILITY OF LANDSCAPE CODE 

This defines the types of property to which the ordinance applies and 

may specify parcel size. Type of property includes different land use categories 

like residential, mixed residential, commercial and industrial. 

This code may apply to any new development or to the 

expansion/alternation of existing development. 

SECTION 5 

VEGETATION PROTECTION AND PRESERVATION 

This code provides protection to existing on-site vegetation and 

establishes critera for where and when natural vegetation should be protected. 

This section can give special protection to certain species, and can allow 

natural vegetation to be removed in some conditions. It could establish 

standards to control nuisance species. 

In removing existing vegetation, this code would establish criteria for 

issuance of the removal permits. The requirements for a plant removal permit 

may include generalized inventory, written assessment and evaluation of 

existing plants with reasonable additional information. 

During construction, this action could establish necessary procedures to 
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prevent the destruction or damaging of existing vegetation. It could set 

standards for replacement of vegetation of equal environmental value if existing 

vegetation is damaged by construction activities or other actions. Installation 

of protective barriers may be required for vegetation before any construction 

activities begin. Also separate standards may be set forth for large and small 

tree protection barriers. 

This section should also establish various procedures for application, 

initial scrutiny, evaluation and final approval of construction. Penalties for the 

violation of the provision of this section could also be clearly specified. 

SECTION 6 

SITE DESIGN STANDARDS 

This section may set standards for creative site development to control 

erosion, to conserve water resources by preserving existing plant communities, 

to reestablish native plants, to limit turf areas, to use shade trees to reduce 

transpiration rates of lower story plant material, to retain storm water runoff on 

site, as well as other environmentally sensitive site development concepts. 

This section may establish standards for minimum open space 

requirements, for minimum percentage of existing on-site plants to be 

protected, and would assign credit for the preservation of existing plants. 

This section could also institute certain plan submittal requirements from the 

concerned authorities. 
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SECTION 7 

LANDSCAPE DESIGN STANDARDS 

Landscape design standards encompass residential, commercial and 

industrial bufferyards, standards for off-street parking and perimeter parking 

areas, critera for mini oasis areas and a plant material list. 

Bufferyards and screening standards 

This section defines various categories of bufferyards, establishes 

standards for each category and sets forth minimum landscape requirements 

for screening. Normally, the bufferyard requirement specifies the number of 

plant units per fifty or one hundred linear feet of yard. The number of plants for 

each bufferyard is specified by the "plant unit multiplier". This is a factor by 

which the basic number of plants for a specific buffer yard is determined given 

the width of that yard. 

Bufferyards in Karachi are recommended in the residential, commercial, and 

industrial areas, and in between different land uses. These bufferyards could 

have varying widths and a "plants multiplier unit". The length of the buffer yard 

may have variable number of plants per fifty or one hundred feet. 

This guideline should be responsive to functional, environmental/ ecological 

and aesthetic issues. The following factors may be considered while setting up 

design standards: 

* Minimize dust upheaval (during construction) 
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* Reduce noise pollution 

* Control and utilize storm water 

" Screen incompatible uses 

* Increase traffic safety 

* Enhance beauty and add character 

* Preserve existing trees and shrubs 

For a bufferyard containing a fence or wall, suitable species and varied 

heights of plants can be chosen to effectively break up and absorb sound and 

filter the air. A percentage of landscape area for a particular bufferyard can be 

set to meet the minimum plant requirements. 

This section should also establish standards for the use of organic and 

inorganic ground covers to minimize storm water run-off, reduce erosion, 

encourage percolation and for a pleasing visual effect. The proper use of 

decomposed granite, stone, gravel and ground cover plants helps to achieve 

this goal. 

Standards are also required for quality of plants, tree planting, and 

installation standards in bufferyards. The minimum width of a bufferyard should 

not be less than five feet in order for a tree to grow well. Upon planting, the 

minimum size of the tree should not be less than five gallon and the minimum 

height should not be less than eight feet for visibility. Credit may be considered 

for the preservation of existing trees while determining the overall plant 

requirement. For the determination of credit, crown spread and height of that 
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particular tree may be considered. 

Standard for vehicular use areas 

This section specifies criteria to make vehicular use areas functional, 

environmentally comfortable and aesthetically pleasing. Three types of vehicular 

parking areas can be included in this section i) off-street public parking areas, 

ii) commercial parking areas; and iii) specialized parking areas used for storage, 

trucking operations not used by the general public. 

For off-street parking areas, two design alternatives may be offered to 

developers. The first option is for land to be set aside in the form of interior 

islands within parking lot and perimeter landscape strips. The second design 

alternative eliminates interior islands, but increases tree canopy through 

increased tree planting on perimeter strip. 

In the case of vehicular use areas not intended for off-street parking, a 

percentage of the total landscape area shall be set aside for interior 

landscaping. This approach gives greater design flexibility and is relatively easily 

administered. 

In the case of specialized vehicular use areas not open to the general 

public, interior landscaping may actually interfere with necessary functions. In 

these situations, an area equal to the percentage of the total paved area which 

would otherwise have to be dedicated to landscaping may be transferred to the 

perimeter of the lot. 
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parking lot entirely from view. This screening strip runs the length of the 

boundary between the right-of-way or the abutting property, and the vehicular 

use area. 

This section set out dimensions of the perimeter landscape strip, 

minimum planting requirements, supplemental landscape requirements like 

spacing of trees and landscape barriers, and may include additional landscape 

treatments such as organic and inorganic ground covers. 

The minimum width of the screening strip is recommended to be not less 

than five feet, and one tree should be required for each twenty linear feet of 

the strip along with a combination of screening shrubs. Standards for the 

planting of shrubs should provide continuous screening all year long. 

These regulations should address traffic safety issues, as well as 

installation and plant selection criteria. The following are suggestions for 

planting and maintenance of landscaped vehicular use areas: 

* Design should provide unobstructed visibility at a level between thirty 

inches and eight feet above the crown of an adjacent roadway and 

should maintain safe visibility triangle distance. 

* Vegetation be trimmed so that no limbs or foliage extend into the 

required visibility area. 

* Landscaped trees and shrubs should be planted so that roots do not 

damage walkways, streets, and under ground utilities at any time. 

* Landscaped areas should be separated from vehicular use areas by non-
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mountable, reinforced concrete curbing at least six inches high from the 

existing road level. 

* Trees and other vegetation should be planted in soil and climatic 

conditions which are appropriate for their growth habits. Low 

maintenance plants should be selected and should not have invasive 

growth habits. 

Mini-oases Design Standards 

This section specifies design standards for mini-oases,and establishes 

critera for the percentage of allowable area, the location of mini-oases, the 

maximum limited use of lawn area, and high water consuming plants. 

* The area for a mini-oasis should be appropriate to the need. 

The size as a percent of the total allowable landscape area depends on 

the usage. 

* The location of a mini-oasis is important. It should be functionally 

oriented on a site, i.e. in areas located near main buildings, or in areas 

of high pedestrian activity. These areas would include courtyards, 

intimate spaces within public buildings, and private residences. 

* It is to be situated in an area with low evaporation potential from wind 

and heat. The use of supplemental irrigation by a water harvesting 

system or the use of storm runoff must be encouraged. 

7* The mini- oasis provides a respite from the heat and is aesthetically 
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pleasing as it provides shade, color, form, line and texture. A water 

fountain may add a cooling and calming element in the landscape. High 

maintenance is a necessity where there is turf, perennial plants and the 

pruning of trees. 

Further design guidelines are suggested for the use of water elements: 

* Water features must be used sparingly with every attempt by the city to 

project the image of using its limited resources as efficiently as possible. 

* Fountains and other water features should be designed using equipment 

which minimizes leakage throughout it's life cycle. Water features should 

maximize the amount of water recycled and minimize the amount of 

water required for fountains. This is accomplished through proper design 

of the catch basin of the water feature. Where there is a significant risk 

of over spray, wind shut-off valves should be incorporated into the 

system. 

The Official Plant List 

Appendix C in this thesis lists plant materials which have been 

recommended by Professor Warren Jones for landscaping Karachi (Jones, 

Ortega, 1989). This list is relevant to this thesis as the list contains an 

extensive variety of drought tolerant plants. The introduction of new species 

to Karachi will greatly broaden the existing plant palette which presently 

consists of approximately 300 species. 
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Trial planting at experimental farms, or in existing parks, could stimulate the 

homeowner's curiosity. This may lead to further landscaping by citizens who 

wish to try the "newest" plant available. Demonstration gardens and 

prototypical designs for public spaces could provide the perfect forum for 

exhibiting new plant materials. 

There is great potential for new plant materials, especially from the arid 

regions of the southwest United States, Mexico, Australia and parts of Africa. 

SECTION 8 

IRRIGATION DESIGN STANDARDS 

This section establishes irrigation system requirements for efficient water 

consumption. The following practices can be adopted by those developing or 

maintaining irrigation installations: 

* Existing plant communities and ecosystems, maintained in a natural 

state, do not require any additional water added in any form. 

* Most planting newly installed by the developer may initially require 

additional water to become established. Once native plants are 

established, additional water could become harmful and is certainly 

wasteful. The water initially required to establish native plants should be 

applied from a temporary irrigation system. 

* Application of water through a properly maintained and regulated 

irrigation system can be the most efficient method of watering the 
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landscape. The residential and commercial areas may be irrigated with 

a manually controlled irrigation system, where sufficient time and labor 

is available for its operation. Landscape plantings and lawn can be 

watered on an as needed basis only. 

* For larger residential and commercial areas an automatic irrigation 

system with controllers is more efficient in applying water. 

* When using an automatic irrigation system, zoning should be done 

according to water demand. In these zones, sprinklers, bubblers and 

controllers more precisely delivers the water in accordance with varying 

water requirements. 

Following are the suggestion for more efficient water use and control losses: 

* Sprinkler heads should be placed as required to reduce direct overthrow 

onto non-permeable areas. 

* Use of low trajectory spray nozzles encourages reduced loss of water 

due to wind. 

* Low volume applicators and underground irrigation technology should be 

adopted for efficient water use. 

* Use of non-potable water is strongly encouraged where possible. 

* Moisture sensing and rain sensing devices are also suggested along with 

automatic irrigation system for more efficient use of water. 

SECTION 9 
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PLANT MATERIAL AND INSTALLATION STANDARDS 

This section sets forth the requirements for plant quality standards, plant 

ball sizes, use of planting soil, use of organic mulches, and amendment of 

existing soil prior to seeding and sodding. Following are suggestions for this 

section: 

* Plants installed under this code should meet the number one grades and 

standards for nursery plants set by the concerned authorities. 

* Minimum of five gallon plants are recommended for planting. This ball 

size could be larger when a tree is required to be planted in a safe 

visibility zone. 

* All required landscape materials should be installed using planting soil of 

a type appropriate to the individual plant material and to the soil 

conditions in which it is being placed. 

* The use of organic mulches reduces the growth of weeds and adds 

nutrients to the soil, as well as retaining moisture over the root zones of 

plant materials. When appropriate, a minimum of 2 inches of organic 

mulch should be placed over all newly installed tree, shrub and ground 

cover planting areas. 

* The organic matter content of the top four inches of the lawn for all 

areas to be seeded or sodded shall be a minimum of five percent of the 

soil by volume. 
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SECTION 10 

MAINTENANCE STANDARDS 

This part of the code sets forth maintenance standards to ensure that 

landscape installations remain in good condition and present a healthy, neat and 

orderly appearance, free from refuse and debris. Maintenance practices include 

mulching, pruning , mowing, watering, operation of automatic irrigation system, 

fertilizing, and maintenance of natural plant communities. 

* In order to maintain soil moisture, at least two inches of clean, weed free 

mulch should be maintained over all appropriate planting areas at all 

times. 

* All pruning should be accomplished according to good horticultural 

standards. Trees shall be pruned only as necessary to promote healthy 

growth. Unless special approval is provided by the (applicable enforcing 

agency) trees should be allowed to attain their normal size and should 

not be severely pruned. 

* Mowing is encouraged to promote deep root growth and, therefore ,the 

preservation of irrigation water. All roadways, curbs and sidewalks 

should be edged in order to prevent encroachment from the adjacent 

grassed areas. 

* All watering of planted areas should be managed so as to: 

a. maintain healthy flora 

b. make plant material more drought tolerant 
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c. avoid excessive turf growth 

d. minimize fungus growth 

e. stimulate deep root growth 

f. minimize leaching of fertilizer 

Irrigation systems shall be constantly maintained to eliminate waste of 

water due to loss of heads, broken pipes or misadjusted nozzles. 

All fertilizing of lawns and planted areas should be managed so as to: 

a. maintain healthy flora 

b. make plant material more drought tolerant 

c. avoid excessive turf growth 

d. minimize fungus growth 

e. stimulate deep root growth 

f. minimize leaching of fertilizer 

g. avoid weed growth 

All open space areas that are to be preserved as natural plant 

communities should be cleared a minimum of nearly of all exotic 

vegetation, lawn, grasses, trash and other debris. 

SECTION 11 

LANDSCAPE PLAN REQUIREMENT 

Prior to the issuance of any building permit, a landscape plan must be 
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submitted to, reviewed by, and approved by the applicable enforcement 

agency. 

The landscape plan submitted for an individual single family or duplex 

residence on its own lot may be in the form of a plot plan or drawing prepared 

by the owner or his agent. 

The landscape plan for all other development should be prepared by and 

bear the seal of a landscape architect; otherwise it could be prepared by a 

person legally qualified to prepare landscape plans or drawings such as: 

a. architects, where applicable; 

b. engineer, where applicable; 

c. horticulturist 

d. nurseryman; 

Contents of landscape plans: 

The landscape plans must comply with the following: 

* Be drawn to scale, including dimensions and distances and indicate at 

least one cardinal compass direction. 

* Delineate the existing and proposed parking spaces,or other vehicular 

areas, access aisles, driveways, and similar features. 

* Designate by name and location the plant material to be installed or 

preserved in accordance with the requirements of this code. 

* Indicate the location of sprinklers or water outlets. 

* Identify and describe the location and characteristics of all other 
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landscape materials to be used. 

* Show all landscape features, including areas of vegetation required to be 

preserved by law, in context with location and an outline of existing and 

proposed buildings and other improvements upon the site. 

* Include a tabulation clearly displaying the relevant statistical information 

necessary for the (applicable enforcement agency) to evaluate 

compliance with the provisions of this code. This includes gross acreage, 

total landscape area, area of preservation, number of trees to be planted 

or preserved, square footage of paved areas, and other information 

which may be required by the applicable enforcement agency. 

SECTION 12 

ENFORCEMENT 

The applicable enforcement agency may withhold issuance of any 

Certificate of Occupancy until the provisions of this Code, including the 

conditions on any permit issued, have been fully met. 

The applicable enforcement agency may withhold the issuance of any 

building permit or other development permits if the provisions of this code have 

been violated by the owner or his agent. 

The applicable enforcement agency will have the right to inspect all lands 

affected by this code, and will have due power to insure cease-and-desist 

orders if codes are violated which constitute a threat to life or to public or 
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private property. These orders should be in the form of written official notice. 

The official orders should stop work immediately. Such notice should also state 

clearly the conditions under which work may be resumed. A citation may be 

issued for any violation which constitutes a threat to life or to any public or 

private property. 

SECTION 13 

PENALTIES 

This code should establish fines for the violation of this code. In addition 

to the fine, this code may require removal of each offending tree or the removal 

all landscape materials installed in an offending area. The penalty may include 

imprisonment, for flagrant and wilful violation of the code. 

SECTION 14 

APPEALS 

Any aggrieved party may appeal a decision by the applicable enforcement 

agency. Upon dispute the aggrieved party may appeal to the civil court. 

SECTION 15 

FEES 

The government body is authorized to set reasonable fees and charges 
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for the implementation of this code. Such fees may be set by the city's elected 

representatives. 

SECTION 16 

ADMINISTRATIVE GUIDELINES 

The public body may adopt Administrative Guidelines in the form of rules 

or procedures and regulations for the administration and enforcement of this 

Code. 

SECTION 17 

CONFLICTS 

If the provisions of this Code conflict with other ordinances or 

regulations, the more stringent limitation or requirement shall govern or prevail 

to the extent of the conflict. 

SECTION 18 

EFFECTIVE DATE 

This code should mention an effective date. The terms of this code apply 

to all new permit applications for land alternation/vegetation removal or 

development filed on or after the effective date. 
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CHAPTER SIX 

SUMMARY AND CONCLUSION 

The purpose of this research is to 1) discuss the urban landscape and its 

potential to improve deteriorating urban environments in third world cities; and 

2) to develop a model landscape code which would provide a basis for 

developing actual landscape regulations. The results of this literature search on 

environmental problems of developing countries leads one to the potential of 

landscape solutions as the most economical and environmentally sound 

approach. Religion governs muslims the daily life of Muslims, and the religion's 

landscape values could be easily accepted by Islamic society as a basis for 

implementing a landscape strategy. Emphasis in this study given to achieving 

health, safety and welfare of the people from a religious perspective. The 

method involve an analysis of urban landscape regulations of various U.S 

communities This analysis has led to the development of model landscape 

regulations for Karachi. 

The major findings of this research point to several facts and 

considerations that should be considered prior to the full and complete 

implementation of urban landscape guidelines for Karachi: 

* Public awareness of the urban landscape is essential both through 

current scientific research and Islamic education, to satisfy Muslims both 

spiritually and logically. 
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Legislation is needed for air quality control, solid waste collection, 

protection of existing vegetation, and, of course, for the 

significant improvement of the urban environment by the 

introduction of urban landscapes. 

With the introduction of new landscape regulations, protection of 

existing landscape plants and trees also needs to be considered 

legally by the city. Karachi's present planning and zoning 

regulations are not environmentally oriented. Amendment to the 

existing planning and zoning regulationsto make provision for new 

landscape regulations will be required. 

Due to a lack of national policy, adoption of a "Pakistan 

Landscape Management Act" is suggested, which would focus 

on all aspects of urban development, protection and conservation, 

and would establish a framework for regulation of the landscape 

policies and practices for the whole Federation. This Federal Act 

should address clearly the present harsh environmental problems 

of cities and the deteriorating urban quality of life. When writing 

the federal landscape Act, it is critical to understand that all 

communities differ in four ways: nature (climate, soils, etc.), 

ethnic traditions, political-economic settings, and legal framework. 

This legislation should reflect an understanding of this complexity. 

It is recommended that consideration be given to the 
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establishment of a Sindh (province of Karachi) Landscape 

Management Act subsequent to any Federal legislation. Such an 

Act, when promulgated, would set forth the following points: 

1. The religious/cultural and environmental importance of the 

landscape to the people of Province of Sindh. 

2. Reinforcement of existing planning and zoning regulations 

to protect the remaining urban open spaces, parks and 

green belts. 

3. Definition of landscape guidelines, and the extent to which 

Town Planning and Zoning Regulation will have 

jurisdiction. 

4. That the Act protects and conserves urban wildlife, flora, 

fauna, urban ecosystems, and natural areas of the Karachi 

coastal zone. 

5. That the Act regulates the dumping on protected urban 

natural areas, of any waste products or harmful substances 

likely to impair or pollute the designated landscape area (air, 

soil or water). 

6. That the Act sets forth penalties for violation of the 

landscape regulations. 

7. That the Act should be coordinated with general Sindh 

Province Planning Program activities as well as all other 
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priorities and commitments of national importance. 

8. Most important and critical is the process of designing and 

developing standards for the urban landscape. The author 

strongly supports public involvement in the developmental 

process of these guidelines. The participation may include 

elected public representative, various concerned non-profit 

and non-governmental organizations and the contributions 

of respected and influential citizens. 

9. It is proposed that all new development in Karachi should 

comply with the new landscape regulations completely. 

Even, in already developed planned areas, partial 

implementation of these guidelines could be accomplished. 

While doing so, a criterion should be established to set the 

minimum landscape requirements for different zones. 

10. In unplanned, low income, high density developed areas 

(slums) these guidelines would encourage planting the 

maximum possible number of trees to produce shading, 

cooling and fresh air for the poor (basically an urban 

forestry program). The local government should launch an 

informal/formal educational program to motivate local 

participation. 

11. Scarcity of open spaces in low income unplanned 
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settlements demands a vital educational agenda for the 

protection of the remaining open spaces. This could only be 

possible with the collaboration of NGO's or concerned 

social and neighborhood organizations. More than 45% of 

Karachi is comprised of slum areas and thus demands more 

attention, especially considering the growing environmental 

problems. Since the government can not afford extensive 

funding for these type of projects, it is suggested that it 

should at least extend technical assistance to community 

organizations participating in this task. 

12. A high media profile is recommended for self-help 

community groups, to encourage them and to motivate 

other community groups also. In Karachi, success of the 

Orangi Pilot Project (an environmental sanitation project for 

500,000 people) on an entirely self- help community basis 

(Harody, 1993) strongly encouraged beginning of the 

greenery project in slum areas. 

13. Karachi's economy poses unavoidable restrictions, and one 

has to be very selective in choosing different landscape 

options. The unbearable environmental conditions of 

Karachi require immediate extensive tree plantations, but 

planting only trees can create a monotonous landscape. 
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Thus a combination of shrubs along with trees is suggested 

to produce a number of design possibilities. All possible 

efforts should be made to control cost, so limited city 

resources can best be utilized. It is suggested that 

comparative cost estimates for each option offered in the 

landscape code be included. The estimate will be based on 

standard site conditions, and on current cost of labor, 

materials and services. 

The landscape code development will incorporate the following 

techniques to improve the urban environments: 

* Protection of existing urban vegetation. 

* Shading and cooling of developed and developing areas. 

* Utilization of drought tolerant landscape materials. 

* Proper ecological placement of landscape material. 

* Utilization of water conserving irrigation practices. 
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2-06.0 XFRTSCAPE LANDSCAPING AND SCREENING STANDARDS 

1.0 GENERAL 

1.1 Purpose 

This Standard is established to assure that proper 
techniques and materials are used in developing 
landscape plans and proposals in compliance with Tucson 
Zoning Code, Article VI, Xeriscape Landscaping and 
Screening Regulations. 

1.2 Definitions 

Refer to Tucson Zoning Code Section 23-21. 

2.0 DESIGN METHODS 

2.1 Site Layout 

Contained in Article VI, Xeriscape Landscaping and 
Screening Regulations, are areas of required landscaping 
that may affect site layout and design. In order to 
organize the design process as efficiently as possible, 
it is best to consider the broad parameters which affect 
the site as a whole before proceeding to the detailed 
site design decisions. 

2.2 Design Path 

The design path should include the following elements in 
this order: 

A. Determine neighborhood or area plan applicability and 
design requirements, should the site fall within a plan 
area. 

B. Determine whether the Zoning Code or other sections of 
the Tucson Code have any special zones or regulations 
which apply to the site. If there are, determine what 
compliance measures are necessary. Special zones 
include the Environmental Resource Zone (ERZ), the 
Hillside Development Zone (HDZ), or the areas included 
within the Watercourse Amenities, Safety, and Habitat 
(WASH) ordinance. 

C. Determine Scenic Corridor Zone (SCZ) and Major Streets 
and Routes (MS&R) Zone design requirements, if 
applicable. 
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2.2 Deslon Path (Cont'd) 

D. Determine landscape border and screening requirements in 
conjunction with the proposed location of the building, 
Improvements, and circulation pattern. 

E. If an oasis area is proposed for the project, calculate 
the oasis allowance including the turf and water feature 
elements. 

F. Determine the number and placement of trees and/or 
accompanying square footage of paved areas for the 
vehicular use areas, based on the method chosen for tree 
requirements. 

G. Determine where the proposed/existing outdoor, overhead 
lighting will be/is located. Design the placement of 
trees in coordination with the lights, so that the 
trees, at maturity, do not diminish the purpose of the 
lights. Conflicts such as this could result in the 
elimination or the extensive trimming of trees. 

ri. Develop a detailed planting and irrigation plan for 
plant material selection and placement, screening, water 
requirements, and other design elements as required by 
Article VI and this Development Standard. 

I .  Develop an irrigation system complying with Article VI 
and this Development Standard. An irrigation plan is 
required with the landscape plan when applying for 
permits. 

J. Determine if any street right-of-way will be landscaped 
as part of the project. Landscaping within the right-
of-way requires approval from the City Engineer's 
Office. There is no fee for landscaping City right-of-
way. 

However, if the landscaping design includes placement of 
screen wall, fencing, parking, or other similar 
improvements within the right-of-way, application for a 
Temporary Revocable Easement (TRE) with the City's Real 
Estate Division is required. If such use is approved, 
an annual fee is charged. 
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3.0 I ANDSCAPF REQUIREMENTS 

3.1 Plant Material (Vegetation) 

A. Plant selection for landscaping is from the Drought 
Tolerant Plant List in Development Standard 9-06.0. 
Exceptions: Oasis allowance area and Scenic Corridor 
Zone. 

B. Plant selection for landscaping within public right-of-
way is from the Drought Tolerant Plant List in 
Development Standard 9-06.0, except along a Scenic 
Corridor Zone. 

C. Oasis areas may be landscaped with nondrought tolerant 
vegetation, including turf. Refer to Section 2-06.3.2 
of this Standard. 

D. Scenic Corridor Zone plant selection is to include 
native plant material in addition to plants from the 
Drought Tolerant Plant List. For specifics, see Section 
2-06.7.0 of this Standard. 

E. The types of seeds used for reseeding after grading and 
for revegetation are to be selected from the seed list 
in Development Standard 9-06.0. Seeding programs may be 
utilized in all areas except to comply with the canopy 
tree requirements or with the fifty (50) percent 
vegetative coverage in landscape borders. 

F. Turf is permitted only in the oasis area. 

G. Healthy trees and shrubs existing on a site are 
encouraged to be preserved in place, especially if 
drought tolerant. Vegetative ground covers are required 
to be drought tolerant and listed on the Drought 
Tolerant Plant List in Development Standard 9-06.0. 

3.2 Oasis Allowance 

A. An oasis area is not required but is permitted. The 
oasis allowance does not have to be calculated unless an 
oasis area is proposed. The amount of oasis area 
landscaping, as permitted by Section 23-671.1, is 
calculated by multiplying the net site area (the site 
area after dedication or public acquisitions of 
drainageways and rights-of-way) by a factor according to 
the use. 
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3.2 

1. 

2. 

B. 

1. 

Oasis Allowance (Cont'd) 

Multifamlly Uses: There are three methods by which 
the oasis area can be calculated; by an amount equal 
to either five (5) percent of the net site area, 
eight (8) percent of the required open space, or one 
hundred (100) square feet per dwelling unit. The 
greater amount calculated by any of these methods is 
the maximum permitted (see Figure 1). 

Example using net site area: 

Net site area 143,748 sq. ft. 
(multiplier) .05 % factor 
OASIS AREA - 7,187.4 sq. ft. 

Example using open space: 

Open space per unit 500 sq. ft. 
(multiplier) 120 no. of units 
Open space required 60,000 sq. ft. 
(multiplier) .08 % oasis 
OASIS AREA - 4,800 sq. ft. 

Example using 100 sq. ft. per unit: 

Oasis area per unit 100 sq. ft. 
(multiplier) J10 no. of units 
OASIS AREA - 12,000 sq. ft. 

All Other Uses: In all other situations (other than 
multifamily development), the oasis area is 
calculated by multiplying the net site area by two 
and one-half (2.5) percent (see Figure 2). 

Example: 

Site area 43,560 sq. ft. 
(multiplier) .025 % 
OASIS AREA - 1,089 sq. ft. 

The following factors will be considered to determine 
the location of the oasis area. 

The oasis is placed on the site near main buildings 
or assembly areas where pedestrian activities are 
designed to occur or in an active use area. 

The oasis is designed for optimum exposure to on-
site users. 
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3.2 Oasis Allowance (Cont'd) 

3. The oasis is designed as part of an area of repose, 
such as a seating, assembly, rest, dining, or 
employee break area, or it is designed to enhance a 
main pedestrian entryway. 

4. The oasis is located in an area of relatively low 
evaporation potential from wind and heat. 

5. The oasis is located in an area of common recreation 
and patio facilities in multifamily development. 

6. The water harvesting system or storm water runoff 
design on the site is integrated with the oasis. 

7. Section 23-671.1 of the Zoning Code allows a portion 
of the oasis area to be located within the street 
landscape border, provided: 

a. The amount of oasis area does not exceed five 
(5) percent of the street landscape border 
area; and 

b. The oasis area within the street landscape 
border is restricted to bedding plants; and 

c. The bedding plants are not placed within the 
street right-of-way as per Section 2-06.3.1 of 
this Standard. 

3.3 Vehicular Use Areas 

Landscaping within vehicular use areas as required by 
Zoning Code Section 23-671.2 will be designed and 
landscaped to the following standards. 

A. As per Section 23-671.2 of the Zoning Code, canopy trees 
are required within the vehicular use area at a ratio of 
one (1) tree for every fifteen (15) parking spaces or 
fraction thereof. The trees must be evenly distributed 
throughout the vehicular use area. 

Where a landscape border or other landscape area abuts 
the vehicular use area, canopy trees within those 
landscape areas may count toward the vehicular use area 
canopy tree requirement, provided: 

1. The trees are planted within ten (10) feet of the 
vehicular use area; and 
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3.3 Vehicular Use Areas (Cont'd) 

2. The number of canopy trees that are provided within 
the vehicular use area is not reduced by more than 
fifty (50) percent of the amount required; and 

3. There is a minimum of one (1) canopy tree provided 
within the vehicular use area. 

Example: A project with seventy-five (75) parking 
spaces is required to have five (5) canopy trees 
within the vehicular use area, in addition, there 
are two (2) trees being provided within the 
landscape border surrounding the vehicular use area. 
The two (2) trees in the landscape border also count 
toward the required five (5) in the vehicular use 
area. This means only three (3) trees need to be 
planted in the vehicular use area. 

B. As an option to the ratio of one (1) tree for every 
fifteen (15) parking spaces, canopy trees can be 
provided by one (1) of the following two (2) methods: 

Option 1. Canopy trees can be provided so that no 
parking space is further than thirty (30) feet from the 
trunk of a tree (see Figure 3). Trees adjacent to and 
within ten (10) feet of the vehicular use area can also 
be used from which to measure the thirty (30) feet. 

Option 2. The project can be designed so that the shade 
pattern caused by trees and buildings covers at least 
fifty (50) percent of the vehicular use area. The 
amount of shade available on June 21 is calculated 
between the hours of 9:20 a.m. and 3:20 p.m., Mountain 
Standard Time. (This is the same as 9:00 a.m. to 3:00 
p.m. using Solar Time.) For specific information on sun 
angles for calculating the shade pattern, refer to 
Development Standard 2-11.0, Solar Data. 

C. For each tree required by the Zoning Code, a planter 
area with a minimum unpaved area of thirty-four (34) 
square feet and a four (4) foot minimum width is 
required. 

1. The measurement is always within the planter area 
and does not include any material which defines the 
outer edge of the unpaved area. 

2. The unpaved area may be covered with a permeable 
material or with grillwork, but air and moisture 
must be able to penetrate the soil. 
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3. Inert or vegetative ground cover is used in planter 
areas not otherwise occupied by trees, shrubs, or 
grillwork. 

D. Canopy trees planted within and adjacent to vehicular 
use areas should be planted in a manner which will 
afford the greatest amount of shade to the paved areas. 

E. Parking spaces may be designed so that the front of a 
vehicle overhangs into planter areas that are within a 
vehicular use area but cannot overhang into the street 
landscape border. When planted within the vehicular use 
area, trees should be located at the edge and between 
vehicle spaces, such as the common corner of four (4) 
perpendicular spaces that face each other (see Figure 
4). 

1. The maximum amount of overhang is the same 
measurement as the parking space wheel stop 
location, as permitted in the Off-Street Parking 
regulations. 

2. The planter area must have a raised border four (4) 
inches high to prohibit the tires of the vehicle 
from encroaching onto the planter. Standard wheel 
barriers are acceptable but not encouraged, as they 
can be easily moved and could allow damage to the 
tree. 

3. Only trees with single trunks are to be planted 
within these planters. Trees with multiple trunks 
need wider areas of growth and interfere with the 
vehicle. 

F. In development where it is necessary to bring the 
existing vehicular use areas into conformance with these 
regulations, gaps are allowed in the tree coverage 
requirement of even distribution, provided that at least 
the minimum required number of trees is placed within or 
adjacent to the vehicular use area with as uniform 
coverage as possible. Canopy trees adjacent to the 
vehicular use area may count toward meeting this 
requirement, provided the trees meet the criteria listed 
in Section 2-06.3.3.A. of this Standard. 

3.4 Landscape Borders 

There are two (2) types of landscape borders, a street 
landscape border and an interior landscape border. 
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Street landscape borders are required on all projects 
except those fronting on a Scenic Route or unless 
specifically exempted. Interior landscape borders are 
required only when indicated in Table 1 of the Xeriscape 
Landscaping and Screening Regulations, Section 23-
671.4, of the Zoning Code. For requirements along 
street frontages on Scenic Routes, refer to Section 2-
06.7.0 of this Standard. 

A. Existing drought tolerant vegetation on adjacent sites 
should be considered in design to prevent abrupt changes 
in plant types and to maintain a visual continuity along 
street frontages. 

B. Covered parking canopies or other structural canopies, 
such as those used in service stations, may not overhang 
into street landscape borders. This is in order to 
avoid conflicts between the structures and crowns of 
trees. 

C. A street landscape border, Section 23-671.4 of the 
Zoning Code, is a landscape area with a minimum width of 
ten (10) feet, running the full length of the street 
property line bounding the site except for points of 
ingress-egress. 

1. Minimum width. The street landscape border minimum 
width is ten (10) feet. It is to be located on site 
and measured from the street property line. On 
streets designated as Major Streets and Routes 
(MS&R), the street landscape border is measured from 
the MS&R right-of-way line. For information on the 
location of the MS&R right-of-way line, refer to 
Section 23-424 of the Zoning Code. 

There are situations where the Zoning Code allows up 
to five (5) feet of the required ten (10) feet of 
landscaping to be located within the right-of-way. 
The required landscaping may be located within the 
right-of-way only if there are no utilities within 
the same area, the required landscaping area is 
extended only to the back of sidewalk, and the City 
Engineer's Office approves such use in the right-
of-way . 

On MSIR streets, the back of sidewalk is the 
standard sidewalk location based on the MS&R cross-
section for the designated width. According to City 
Engineering standards, this would place the back of 
sidewalk seven and one-half (7.5) feet from the face 
of roadway curb, unless there is a specific City 



DEVELOPMENT STANDARD NO. 2-06.0 

3.4 Landscape Borders (Cont'd) 

Engineering plan indicating a different location. 
The MS&R cross-sections are listed in the Maior 
Streets and Routes Plan. 

2. Maximum width. In situations where the street 
landscape border is wider than the minimum ten (10) 
foot requirement, the landscape border width needs 
to be determined for the purposes of calculating the 
fifty (50) percent vegetative coverage requirement 
of the Zoning Code, Section 23-671.4. The width is 
that area between the required screen and the 
property line, unless there is encroachment into the 
right-of-way as per paragraph 1, above. 

D. Within the street landscape border, the required 
landscape elements include: 

1. Canopy trees in number equal to or greater than an 
average of one (1) per thirty-three (33) feet, 
excluding the access points, of the site frontage 
length, with a minimum of one (1) tree per site; 

2. Fifty (50) percent or more of the street landscape 
border area must have shrubs and vegetative ground 
cover to comply with the coverage requirement of 
Section 23-671.4 of the Zoning Code and 3.5 below; 
and 

3. Inorganic ground cover to comply with the dust 
control measures of Section 23-671.8 of the Zoning 
Code. 

E. An interior landscape border is a buffer area located 
along common property lines between two (2) land uses 
and is required in specific situations per Table 1. The 
only landscape elements required within the interior 
landscape border are canopy trees (Section 23-671.4 of 
the Zoring Code) (see Figure 5). 

1. The canopy trees are to be provided in number equal 
to or greater than an average of one (1) per thirty-
three '33) feet of property line length. 

2. Trees are to be planted within ten (10) feet of the 
property line. 

3. Inorganic ground cover is to comply with the dust 
control measures of Section 23-671.8. 
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F. Under certain circumstances (refer to Code Section 23-
671.4), the interior landscape border may be eliminated 
if an equivalent number of canopy trees is installed 
elsewhere within the vehicular use area. 

3.5 Plant Size. Location, and Spacing 

Required plant characteristics and planting standards 
for various landscape applications are as follows. 

A. When vegetation 1s used to satisfy a screen requirement, 
the size of the plant material specified will be five 
(5) gallon minimum and be of a type that will maintain 
an opaque screen year round. 

Screen planting can be aligned, clustered, or unevenly 
spaced to provide interest as long as the plants provide 
a continuous screen, at maturity (see Figure 6). 

Because screens are to be opaque, plant growth in width, 
at maturity, is essential for vegetation to be 
acceptable as a screen. Therefore, when vegetation is 
proposed for screening purposes, an appropriate width of 
planter area must be provided in addition to the width 
of the landscape border for the plants to work as 
intended. The width of the screen is based on the 
growth pattern of the plant material chosen. For 
example, if Nerium oleander is specified, the minimum 
width that will have to be available is six (6) feet, as 
that plant grows as wide as it does high. The thickness 
of the plant is necessary for the required opaqueness to 
be acceptable as a screen. 

B. For the calculation of plant growth coverage, two (2) 
years' growth will be used as a base for shrubs and 
ground covers. Ten (10) years' growth will be used for 
trees. 

If the requirement is for a certain size area of 
landscaping or for a purpose such as dust control, then 
the plant materials used must be installed with the 
appropriate spacing and must cover more than fifty (50) 
percent of the area with vegetation. Indicate "on 
center" (o.c.) planting requirements for all ground 
cover. 
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C. Trees that are located in areas of required landscaping 
will be a minimum fifteen (15) gallon container size and 
meet the minimum plant size standards for the Arizona 
Nursery Association Grower's Committee. Palms will have 
a minimum trunk height of five (5) feet from soil l ine 
to the bottom of the crown. 

0. The spacing of trees in the landscape borders must be 
adjusted to allow solar access to existing solar 
collectors on adjoining property and to prevent conflict 
with utility wires and easements (see Figure 7). 

E. Trees planted near sidewalks or curbs will be planted at 
a sufficient distance from the structural improvement to 
prevent pavement upheaval or soil settling. Where the 
distance is not available or where the design places the 
trees closer to the improvement, suitable barriers to 
the root system to mitigate pavement upheaval or soil 
settling will be installed with the landscaping. If  the 
trees are in the public right-of-way, the root barriers 
must be approved by the City Engineer. 

F. Shrubs in areas of required landscaping other than for 
opaque screening will be a minimum one (1) gallon 
container size, with twenty (20) percent of the required 
number to be five (5) gallon container size or larger. 

G. Ground cover in areas of required landscaping may be one 
(1) gallon container size or in flats if the watering 
techniques allow. 

H. Trees are to be planted an appropriate distance from 
refuse dumpster locations and loading spaces so that the 
tree canopy, at maturity, does not obstruct service. 

1. Use of high pollen-producing plants will be kept to a 
minimum on the site. These plant materials, when used, 
should not be concentrated in any one location. Pima 
County health ordinances regulating the use, 
maintenance, and sale of specific plant species, such as 
bermuda grass, mulberry trees, and olive trees, also 
apply in the City of Tucson. 

J. Landscape designs for developments that are projected 
for construction and occupancy during the winter months 
are to avoid using frost-sensitive vegetative ground 
cover. I f  it  cannot be avoided, planting schedules 
should be discussed with the Planning Department to 
establish conditions of occupancy. Landscaping 
regulations require final inspection of landscaping 
prior to occupancy. 
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The screening requirement 1s 1n addition to the 
landscape requirements. The use of vegetation to 
satisfy the screen requirement 1s allowed only to 
provide for alternative treatment and is not in any way 
meant to imply that the vegetative screen can also be 
used to meet the landscape requirement. In the 
following discussions, the word "screen" includes all 
types of screens (walls, fences, earth berms, hedges, 
etc.), unless a particular type of screen material is 
specifically identified. When applied to a vegetative 
screen, the height is based on growth, at maturity. 

A. Height of screens is measured in the following manner. 

1. The height of screening material adjacent to 
property lines is measured on the project side of 
the screen, at finish grade (see Figure 8). 

2. The height of screening material necessary for 
certain uses, such as mechanical installations, is 
measured from the highest point of the element being 
screened, up to a maximum of six (6) feet, if  the 
screen is free standing or as allowed by the Uniform 
Building Code if  attached to the primary building 
(see Figure 8). 

B. Screen Location Along Street Frontages 

1. Screens with a height greater than thirty (30) 
inches cannot be located within the sight visibility 
triangle (SVT) required by Development Standard 
3-01.0. This means that, if  a screen is between 
thirty (30) inches and six (6) feet in height and 
encroaches into the SVT, the screen must be located 
outside the SVT area. 

2. Screens, whether required or not, are to be located 
on the development side of the street landscape 
border so that the landscaping is visible from the 
street. 

3. Screens may be located any distance from the 
property l ine as long as the street landscape border 
is between the screen and the street property l ine, 
and the screen does not interfere with the SVT. 

4. A building can serve as the required screen along a 
street 1f only landscaping is proposed between the 
building and the street property l ine. 
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5. Screens are allowed by Code to encroach into or be 
located within the minimum width required for the 
street landscape border under the following 
conditions. 

This flexibility is available to provide design 
alternatives to the monotony of a l inear treatment 
to a screen and is not intended as a method of 
reducing the amount of required landscaping. 

a. The minimum width provided for the street 
landscape border is ten (10) feet. 

b. Vegetative screens can encroach three (3) feet 
into the street landscape border. If  the 
growing characteristics of selected plant 
material, at maturity, are of a width greater 
than three (3) feet, the plant location will 
be moved further away from the street property 
l ine to allow for the growth. 

For example, Nerium oleander grows as wide as 
i t  grows high. These plants grow anywhere 
from six (6) to twenty (20) feet in height. 
I f  oleanders were used for the screen, the 
plants would have to be planted a minimum two 
(2) feet outside the street landscape border 
so that the growth, in width, of the plant 
does not encroach more than the allowed three 
(3) feet. This example assumes the plant 
reaches eight (8) feet in width within the two 
(2) year growth period. With this type of 
plant, the street landscape border, including 
the screen, would be a minimum of fifteen (15) 
feet wide (see Figure 6). 

c. Screens of nonplant material may encroach up 
to three (3) feet into the street landscape 
border, depending on the architectural 
treatment in the placement of the screen (see 
Figure 9). 

If  the screen is constrL'-ted in a l inear 
pattern, then the screen can encroach only the 
width of the material used. If  the material 
is eight (8) inches wide, the screen 
encroachment is limited to that width. 
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If  the screen Is constructed with offsets, 
curving walls, or other similar treatment that 
would break up a l inear pattern, then the 
screen can encroach up to three (3) feet into 
the street landscape border with the offsets. 
The following apply to encroachments: 

1) That part of the offset or curve furthest 
away from the property l ine will be placed 
no closer to the property l ine than the 
rear (development side) of the landscape 
border, allowing for the width of the 
screening material; and 

2) Within the encroachment width of the offset 
or curve, there should be more than 
seventy-five (75) percent of that 
landscaped area on the street side of the 
screen; and 

3) Those portions of the required street 
landscape border lying on either side of 
the screen are landscaped as required (see 
Figure 9). 

d. When screening is accomplished with berms, the 
highest point of the berms must be on site and 
no closer than one (1) foot from the property 
l ine or the MS1R right-of-way line, whichever 
is more strict. 

The one (1) foot distance from the property 
l ine on the location of the berm crest is a 
minimum. In most cases, i t  will be greater 
than one ( I) foot unless there is excess 
right-of-way, and the City Engineer's Office 
allows the berm to occur within the right-of-
way area. 

The slope of the earth berm will not exceed 
one (1) foot of rise for every three (3) feet 
of distance. This is applicable on all 
slopes. At this ratio, a minimum of nine (9) 
feet in distance (the width of the border) is 
needed to achieve a height of three (3) feet 
for only one (1) side of the berm. 
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If  berms are used in conjunction with 
vegetation or a retaining wall to achieve the 
screen, the vegetation or wall stil l  has to 
occur at the area of the landscape border 
furthest away from the property l ine as per 
paragraph b, above. 

Bermed areas, front and back sides, must be 
landscaped to comply with minimum requirements 
when located within the street landscape 
border area. Vegetation also minimizes 
erosion. 

If  the toe of the berm slope abuts a sidewalk 
or pedestrian area, design precautions must be 
implemented to avoid water washing debris, 
dirt, rocks, etc., onto the sidewalk or 
eroding the pedestrian path. 

The ordinance requires the thirty (30) inch 
screen across the entire frontage, except at 
points of ingress-egress. When berms are 
used, design solutions are to be provided 
accomplishing screening requirements if  the 
berm cannot satisfy the requirements (i .e., at 
the ends where the berm slopes or if  the berm 
is cut to place a tree). 

C. Screen Location Along Interior Property Lines 

The location of required screens along interior property 
lines is the property l ine. There is no specified 
location for screens if  they are not required. 

In situations where a util ity or drainage easement runs 
along a property line and the width of easement lying 
within a site is not used as part of the site, then the 
required screen can be located at the easement l ine. 

3.7 Safety Standards 

A. Vegetation, such as those with spines, thorns, or 
needles, that may present hazards to pedestrians, 
bicycles, or vehicles are to be planted a safe distance 
from the outer branch tips to the edge of a walkway, 
bike lane or path, roadway, or PAAL. The growing 
characteristics of the vegetation are to be taken into 
consideration when determining this distance (see Figure 
1 0 ) .  



DEVELOPMENT STANDARD NO. 2-06.0 

3.7 Safety Standards (Cont'd) 

B. Shrubs or ground cover planted adjacent to a walkway, 
driveway, bicycle path, or street must be placed with 
the plant center at a distance equal to or greater than 
one-half (1/2) the normal width of the plant, at 
maturity. 

C. Shrubs or ground cover that spreads will be kept pruned 
to prevent encroachment upon walkways, bicycle paths, 
driveways, or streets. 

D. Trees with the potential for overhanging a walkway, 
driveway, bicycle path, parking space, or street must be 
of a type that, at maturity, provides a canopy with an 
understory height clearance of eight (8) feet for 
walkways and bicycle paths, twelve (12) feet for 
driveways and streets, and fifteen (15) feet for loading 
spaces. The height clearance will be maintained by 
pruning during the tree's active growth period or when 
necessary. 

E. Trees should be planted no closer than three (3) feet 
from a PAAL or street to avoid damage from vehicles. 

F. Shrubs located in planting areas within vehicular use 
areas at the intersections of drives will be of a type 
that grows to no more than thirty (30) inches in height. 
Any other planted area that may potentially obscure a 
driver's view of oncoming pedestrians, bicyclists, or 
vehicles is also subject to this requirement. 

G. Sight Visibility (see Figure 11). All landscaping and 
screening must comply with the sight visibility 
requirements of Development Standard 3-01.0. Plant 
materials located within sight visibility triangles 
should consist of ground cover or low-growing vegetation 
of a species that will not grow higher than thirty (30) 
inches. However, trees may be installed within those 
areas provided that: 

1. The trunk caliper, at maturity, will not exceed 
twelve (12) inches in diameter; 

2. The lowest branch of any tree is at least six (6) 
feet above the grade of the street or driveway, 
whichever is the determining factor in the sight 
visibility triangle; and 

3. Trees are not planted in a l ine that could result in 
a solid wall effect when viewed at an angle. 
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H. Required screening over thirty (30) inches in height 
will be placed out of the sight visibility triangle. 

I .  Trees are to be planted an appropriate distance from 
refuse dumpster locations so that the tree canopy, 
at maturity, does not obstruct collection. 

4.0 SIGNIFICANT NATIVE VEGETATION REQUIREMENTS 

(Reserved) 

5.0 WATER CONSERVATION AND IRRIGATION STANDARDS 

Landscaping as required by the Zoning Code is to be low 
water use with emphasis on the utilization of water 
conserving irrigation systems and drought tolerant 
vegetation as l isted in the Drought Tolerant Plant List 
in Development Standard 9-06.0. The Zoning Code allows 
the use of nondrought tolerant plants within an oasis 
area only. 

Xeriscape landscaping is a transitional planting zone 
concept which may consist of as many as three (3) zones, 
as follows: 

Zone 1. The oasis zone is not required nor encouraged. 
I f  used, the oasis zone must be planned in areas of high 
use, such as active recreation areas or social gathering 
areas near buildings. Oasis areas have added benefits 
of decreasing interior energy use if  planned in 
conjunction with energy-conserving building design. 
(See Section 2-06.3.2 Oasis Allowance to calculate oasis 
zone size.) 

There are no restrictions on plant selection within this 
zone, and the use of turf is allowed; however, a lush 
green effect can also be achieved with plant selection 
from the Drought Tolerant Plant List. Irrigation 
systems for plants within this zone should be valved 
separately from plants in Zones 2 or 3, if  plants in the 
other zones have different watering requirements. 

Zone 2. This zone is the transition zone between Zone 1 
(oasis zone) and Zone 3. Plant selection for this zone 
must be from the Drought Tolerant Plant List and should 
have a lower watering requirement than plants in the 
oasis zone. I f  plants selected have a different 
watering requirement from those in Zone 1 or 3, then the 
irrigation system should be valved separately. 
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Zone 3. This zone is usually on the periphery of the 
property adjacent to Zone 2. Plant selection is from 
the Drought Tolerant Plant List and generally includes 
those with the lowest irrigation requirements. Plants 
in this zone, i f  selected with care, can be of the type 
that could survive without irrigation once established. 
Use of native plants indigenous to the area is 
encouraged (see Figure 12). 

5.2 Soil Preparation 

A. The soil will be amended with natural material suitable 
for the particular requirements of the plants to allow 
the plants to grow and to use water more effectively. 

B. Caliche layers will be broken in planting areas to 
promote good drainage and root growth. 

C. I f  vegetative ground cover 1s not intended, a minimum 
two (2) inch layer of organic or inorganic material 
( i .e., decomposed granite, rock mulch, or other 
material) will be used as ground cover under and around 
the vegetation 1n landscaped areas to help cool soil 
areas, reduce evaporation, and retard weed growth. 
Existing areas of undisturbed native vegetation retained 
on the site are not required to have the soil mulched or 
amended. 

5.3 Reclaimed Water Use—Tucson Water Review 

A. The Tucson Water Department will review all applications 
for building permits and development plans to determine 
the feasibility of using reclaimed water to irrigate 
landscaping. 

B. Tucson Water will provide the applicant with a sign-off 
sheet indicating whether potable water or reclaimed 
water will be used for irrigation. 

C. The applicant will turn in the sign-off sheet to the 
Development Services Center prior to the issuance of a 
building permit or the approval of a development plan. 

5.4 Irrigation Standards 

Most plant material requires supplemental irrigation. 
In general, most newly planted vegetation, with the 
possible exception of native cacti, requires irrigation 
until established. 
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A. System Specifications 

1. The source of irrigation water, whether potable or 
reclaimed, will be indicated on the irrigation plan. 

2. Rigid irrigation pipes and flexible drip system 
irrigation lines under paved surfaces will be 
contained in pipe sleeves. 

3. Pipes or lines carrying water under constant 
pressure will be buried to a minimum depth of 
twenty-four (24) inches. Those that are under 
intermittent pressure will be buried to a minimum 
depth of eighteen (18) inches. 

4. Nonpressure polyethylene lines will be buried to a 
minimum depth of eight (8) inches. Nonpressure PVC 
lines will be buried to a minimum depth of twelve 
(12) inches. 

5. Turf, shrub, and bubbler heads closer than twelve 
(12) inches to any paved surface will be pop-up 
heads. 

6. Turf, shrub, and bubbler heads located within 
twenty-four (24) inches of any paved surface will be 
installed with a system that allows the riser 
assembly to absorb impacts and return to normal 
position. 

7. Spray irrigation systems are to be used only in the 
oasis area for turf. These areas will be served by 
low precipitation rates. Matched precipitation rate 
heads should be used. 

8. Temporary spray irrigation systems may be used to 
establish hydroseeded areas. All other plant 
material, excluding turf, will be irrigated with 
drip irrigation or low-flow bubblers. Drip 
irrigation is encouraged. The systems will be 
reviewed on a case-by-case basis. 

9. Trees and shrubs outside of areas of spray 
irrigation will be irrigated with low-flow bubblers 
or emitters. 

10. The irrigation system will include an automatic 
timing controller. Digital controllers are 
encouraged, as they are more accurate than 
electromechanical controllers. Some digital 
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controllers have added features, such as water 
budgeting, which improve the water conserving 
capabilities of the system. 

B. Systen Design and Layout 

1. Irrigation systems will be designed with attention 
to prevailing winds, degree of slope, type of soil, 
soil percolation (infiltration), season, and type of 
vegetation to be watered. These design constraints, 
and any others that may be specific to the site, 
will be clearly Indicated on all irrigation 
documents. 

2. Spray irrigation systems will be designed to provide 
one hundred (100) percent head-to-head coverage of 
the area of irrigation to avoid dry spots and 
overspray onto any paved or unplanted surface. 

3. Areas of different water requirements, such as the 
oasis, trees and shrubs, the vehicular use area, 
landscape borders, and native vegetation areas, will 
be controlled by separate remote control valves. 

4. The design of irrigation systems and irrigation 
schedules should attempt to match application rates 
with infiltration rates in order to minimize runoff 
and reduce evaporation. 

5. Sprinkler heads and nozzles within each control 
valve should have matching precipitation rates. 

6. Spray irrigation systems are not to be installed in 
planting strips less than ten (10) feet wide. Strip 
spray heads are not allowed. 

7. Irrigation timers are to be set for irrigation 
cycles between 8 p.m. and 8 a.m. between May and 
September to minimize water loss due to evaporation. 

8. Rain-sensing and moisture-sensing devices are 
encouraged. 

6.0 MAINTENANCE STANDARDS 

6.1 Plant Material s 

A. Any plant material in areas of required landscaping that 
does not survive will be replaced with an equivalent 
size and species within thirty (30) days. 
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B. Plant material will be pruned as necessary to control 
size but not to disrupt the natural growth pattern or 
characteristic form of the plant except as necessary to 
achieve height clearance for visibility and pedestrian 
passage or to achieve a continuous opaque hedge if  
required. 

C. Clipping and pruning of the plant material are required 
to allow maximum shading while preventing obstructive 
overhang into walks, curb areas, drives, and l ine of 
sight triangles. 

For general guidelines on height clearance of tree 
canopies, refer to Section 2-06.3.7.D of this Standard. 

D. All dead or removed plant material will be replaced with 
plant material acceptable under the requirements of the 
xeriscape landscaping regulations. Replacement material 
will be a minimum fifteen (15) gallon size for trees and 
five (5) gallon size for shrubs. 

E. Regular landscape maintenance should ensure water 
efficiency and include, but not be limited to, pruning, 
mulching, weeding, l itter removal, aerating and 
dethatching turf areas, and fertil izing nonnative plant 
materials. 

6.2 Inert Materials 

A. Exterior improvements, such as benches, walls, or 
ramadas, will be of durable materials appropriate to the 
desert climate. Material with integral coloring or 
stucco is preferred for seating fixtures and other 
permanent improvements. 

B. Inert materials used in the landscaping areas will be of 
a nature to withstand the extremes of the desert climate 
and minimize heat gain or reflected heat. 

C. The inert materials will be replaced as needed due to 
displacement or erosion. 

6.3 Planting Areas 

A. Inert materials will be used in inaccessible, narrow, or 
hard to maintain sections of the planting areas. 

B. Landscaped areas will be kept free of trash, weeds, 
debris, and dead plant material and will in all respects 
be maintained in a clean and neat fashion. 



DEVELOPMENT STANDARD NO. 2-06.0 

6.4 Landscape Removal 

A. Substantial modifications, as determined by the Planning 
Director, and/or removal of plant materials or other 
landscape elements will require review and approval of a 
revised landscape plan by the Planning Department. 

B. The removal or destruction of landscape material which 
has been installed according to an approved landscape 
plan and not replaced constitutes a violation of the 
Zoning Code. 

C. Minor modifications of the landscaping occurring as a 
result of routine maintenance, necessary replacement of 
elements because of damage or disease, or other causes 
are not subject to review by the Planning Department. 

6.5 Screening and Wall Maintenance 

A. Paint and stucco will be renewed on the surfaces of 
fences and walls as needed. 

B. Wooden slats in chain l ink fences will be replaced as 
needed to retain the opacity of the screen. 

C. Any screening device which has deteriorated to the point 
where it  does not serve as a screen will be replaced by 
the property owner. Vegetation used to meet the 
screening requirements cannot be replaced with new 
vegetation after two (2) years past the installation. 
Replacement must be with another option for screening, 
such as a fence or a wall, in order to achieve an 
immediate screen. This requirement does not apply to 
the occasional replacement of single plants within a 
vegetative screen. 

6.6 Irrigation System Maintenance 

Irrigation systems will be maintained and replaced as 
necessary to continue to conserve water. Detection and 
repair of leaky or broken pipes, valves, and fittings 
and malfunctioning and/or misaligned heads, emitters, 
and bubblers will be part of a regular maintenance 
program for the site. 

A. Automatic Irrigation Controllers are recommended to be 
reset a minimum of four times a year (spring, summer, 
fall,  and winter) to adjust for plant water requirements 
which vary according to the season. 

B. Whenever possible, repair of irrigation equipment should 
be done with the originally specified materials or their 
equivalent. 



DEVELOPMENT STANDARD NO. 2-06.0 

7.0 SCFNIC CORRIDOR ZONE (SCZ1 

7.1 Type of Vegetation 

A. Within street right-of-way, vegetation is to consist of 
native plant material. For guidelines on selection of 
native plants, refer to Development Standard 9-06.0. 

B. Within the required buffer area, indigenous plant 
material is to remain. If  any disturbance occurs during 
construction or prior to permit application, the buffer 
area is to be revegetated with native plants indigenous 
to the site and the area reconstructed to look as 
natural as possible. 

C. Any landscape area visible from the Scenic Corridor Zone 
is to be landscaped using native plant material 
indigenous to the site or plants selected from the 
Drought Tolerant Plant List, Development Standard 9-
0 6 . 0 .  

D. In areas not visible from the Scenic Corridor Zone, 
vegetation may consist of native plants indigenous to 
the site or drought tolerant plant material. Oasis area 
landscaping material may also be planted within this 
area at the levels permitted by the landscaping 
ordinance. 

8.0 LIST OF FIGURES 

Figure 1 -  Oasis Allowance for Hultifamily Development 
Figure 2 -  Oasis Allowance for Office Development 
Figure 3 -  Vehicular Use Area 
Figure 4 -  Vehicular Use Area 
Figure 5 -  Interior Landscape Border 
Figure 6 -  Plant Size, Location, and Spacing 
Figure 7 -  Plant Size, Location, and Spacing 
Figure 8 -  Screening Standards 
Figure 9 -  Screening Standards 
Figure 10 -  Safety Standards 
Figure 11 -  Safety Standards 
Figure 12- Zone Planting Concept 
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Friends of free City USA 

How To Write a 
Municipal Tree Ordinance 
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Tree Cuv i jv\ is a powerful forcc for the promotion of 

tree 04re ana urt>an forestry II is a pm^p-axn Uval lui caught 

ihe i/rugmaoon of cilizeru. elected officub and urtun tree 

professionals Over 1 000 communities now (fy the flag o/ 

membership 4 composite area lhat is home lo some 60 

million Americans 

At the heart of ihe Tree City USA program ire four basic 

requirements The community must have ill 4 ir-ee board or 

department. 12' an annual community forestry program 

backed by the expenditure of al least 12 per capita for trees 

and ire* care. 131 an annual Arbor Day proclamation and 

observance, and "4i a tree ordinance 

In this special issue of TVee Cify USA Bulletin, sections of a 

model ordinance are presented, explained and illustrated 

»Mlh actual examples Not every secuon will be appropriate 10 

all communities and there are others in use that are not 

included in ihi.1 general coverage of the topic 

The purpose of ihu issue is to provide a starting point fnr 

the thousands of corninunilies that do not have an adequate 

tree ordinance. Although in ordinance is only as good a ihp 

administrative prognun thai backs il up — including support 

for education and. when necessary, en/orcement - a 

municipal tree ordinance and involvement in the Tree Cii\ 

USA program are giant slrides in the direciion of healihier 

urban irees and a quality environment. 

John fto»eno<v Ewmme l>"« 

National Arbor L)ai found.iin. 



Why a Tree Ordinance? 
Ordinances reflect the values of a communis ihe values 

us residents believe are worth protecting to maintain their 

quaJitv of Itfe and an environment that is both safe and pleas

ant A communitys trees oftpn called the urban forest are 

verv much Ihe kjnd of communit> asset that deserves lo bp 

protected and managed for the common good 

A tree ordinance encourages beaulification. air cooling 

and purification noise abatement property vaiue enhance

ment and the other attributes of trees within a citv It also en

ables citizens to prevent and control the spread of diseases 

to preserve trees in the path of development, and to avoid 

unnecessary costs associated with sewer clogging sidewalk 

replacement and tree-related accidents An ordinance ma\ 

also give force and direction to professional tree care within 

the municipality s work force and helps control unscrupulous 

or careless operators 

Ordinances varv in lengih and complexity but the kev to 

effectiveness is lo write the ordinance simply, clearlv and 

tailored to the needs of vour community In the end a tree or

dinance is tust another tool for proper tree care Like any tool 

it needs to he of high qualttv matched properly to the 10b and 

used with skill and care 

Behind the Model Ordinance 
The oithnancp sections and their descriptions that 

follow are based larcelv on the work of Philip J Hoefer of 

the Colorado Stale forest Service His compilation resulied 

ui a new pv*hli< .mon \funicma' Tree Ordinance Manua/. 

thai was rirvHoped bv the Municipal Arbonsts and Urban 

I-oipxH'iv >.i( ictv ,i special interest group of the Interna

tional mii u'lv ot Arbonrulturp I5>A The manual has been 

published h\ lv> and supersedes its earlier publication A 

Standard Munirrp.i/ Trrf Ordinance that has been widelv 

used Mm •• 1972 V\p praiPtulls acknowledge permission h\ 

the aulhoi .nut the socidies 10 use excerpts from their 
puhlicaiioti and we encourage vou lo oblam a copv ol ihe 

manual as re/erencpd on pace 8 

In its entireh the manual consists of an introduction 

sections to» possible inclusion in an ordinance three 

sample ordinances one quite short thp other more com

prehensive and the 1972 standard ordinance', and a stan

dards and specifications section The latter consists of 

drt.nled guidelines to arbonculturaj practices such as 

pljnonc and pcumnn maintenance removal landscaping 

rontcai line and sinnlai activities that are important in am 

cdiiiiiimmiIv toirslcv procrani 

A M.ind.nds and specifications seciion is recom-

iiii 'tidrd ,i- .i scparaie Inn companion pai I ol a municipal 

Midui.iiu l his ts because including such a laree amount 

ot (ii 't.nl tin !•' Mx m the oidin.mce itself is cumbersome and 

dittii nil to i haiitir F oi creaier tlrvihiluv n is ht'llei lo keep 

thf ui dut.uu e hciet but to authorize the designated loi • 

••sti-v Ixtaid cummissinn or department to promul-

i.'ut j I ions standard*- and specifications These 

still be subject to final approval b> the ctty council or other 

elected officials 

Importantly each community has different circum

stances thai need io be addressed in an ordinance and its 

accompanying standards and specifications Use the model 

ordinance sections and the ordinances of other commu

nities as starting points for developing your own ordinance 

or to revise one lhat is not working well but add or delete 

sections to maich the unique needs and circumstances of 
vour communm Be sure lo use the services of an anomev 
io rpxieu. or help wnie all drafts to assure lhar vour linal 
producl is lesalK sound as v\ell as beneficial io ihe future 

of vour community s trees 

iMIr nili -

< . in t»' mit'li-hril v>|>. .ind revised as neressan but 

A workable ordinance 
•nould b« thori. 

Detailed performance standards 
and specHicaHons are best placed 
in a separate document. 

2 • Till tm 1 \« pi lims v >. s tij, imintutriin 



Suggested Sections for a Tree Ordinance 
Although no two tree ordinances wilt be exactly alike, there are some basic elemenis th.it "ill 

help assure that the document is workable and effective. These elemenis are called sections, and 
the;* are presented here with examples and principles that illustrate why each one is necessary. 

I. PURPOSE 
PRINCIPLE -\n opening statement that clearly sets forth the purpose of 
the ordinance will help avoid ambiguity in interpretation This initial 
section is usuollv capitalized arid in bold print 

i Example: IT tS THE PURPOSE OF THIS ORDINANCE TO PROMOTE AND 
' PROTECT THE PUBLIC HEALTH. SAFETY. ANO GENERAL WELFARE 

BY PROVtOfNG FOR THE REGULATION OF THE PLANTING. 
! MAINTENANCE. AND REMOVAL OF TREES. SHRUBS. ANO OTHER 
i PLANTS WITHIN THE CITY OF . 

A elaarly stat»d purpose 
prevent* misinterpretation. 

II ALTHORITY AND POWER 
PRINCIPLE Someone within citv government mutt have the clearlv 
designated authont\ to administer the provisions of the ordinance This 
section define* designates or rreates a department hoard commission, 
or person responsible for the planting care and protection of the 
cit\ s trees 

Example: There is hereby created and established a City Tree Board lor the City 
of which shall consist of live members, citizens and 
residents o' this city who shall be appointed by Ihe mayor with the 
approval o' i^e c«iy councif Members of the board sha" serve without 
compensation 

;HO\IF HI Lfc M THORITN In order to avoid conflicts with state laws 
governing trees a si.upmcni it ansterung relaxations to the city way he 
nece^.ii \ >i.ue euwrm ,md ok 1,-m 5 will explain this process If needed, 
the «.f,i»rmrnt should he <idded as a section ) 

III. TERM OF OFFICE 
PRINCIPLE. Reasonable and clearly stated terms of office for volunteer 
boards or commissions will help infuse the program with new ideas on a 
penodir hasis and will help avoid the problems created by obstructionists 
with life or long-term tenure This section defines length of service a 
method tor til l ing vacancies and the number of consecutive terms 'if any 
that can he served Sf.iggenng terms can help assure continuity and 
sitibilin 

A tree ordinance and tr»« 
board or commltalon uiually 
go hand in hand. Limited and 
ataqgered terma of office land 
vlUltty and continuity >0 
a board. 

Example: The term ot the five persons lo be appointed by the mayor sha" be 
three years, except that the term of two of the members appointed to 
the first board shall be 'or only one year and the term of two members 
of the first board sha" be for rwo years in the event ihat a vacancy 
Shall occw during Ihe term 0' any member, his or her successor Shall 
be apDO'nteri for the unexpired portion of the term 



An jrdlnatiet muat ap#ctfy wftal 
property It covara. aoch at... 

along nghl»-of-w»y 

.In public parks 

In cemele 

A license requ'remenl protects both trcoo 
»nd D'OpeMy owner# 

IV APPLICABILITY 
PRINCIPLE This section is needed to make it clear what propprtv is 
covered by the ordinance. This usually includes trees on riphis-of-wav 
public parks, cemeteries, and other public grounds and sometimes even 
on private properly 

Example: This ordinance provides full power and authority over all trees, plants 
and shrubs located wilhin street rights-of-way. parks and public places 1 
of the city: and to trees, plants and shrubs located on private property j 
that constitute a hazard or threat as described herein. i 

V DEFINITIONS 
PRINCIPLE To prevent misunderstanding, words that may he unfamiliar 
10 lav ciiirens should be defined. If a standards and specifications 
appendix accompanies the ordinance, many arhoricultural terms can be 
placed there instead of in this section 

Examples of words or terms to define: arborist. contractor, city forester or city 
arbonst. tree, public tree, private tree, tree lawn, parkway, right-of-way. 
easement, etc 

VI LICENSING 
PRINCIPLE. One way lo protect trees and citizens from irresponsible 
companies or individuals who pose as arborists is to require practitioners 
to haw a license Condiiions for obtaining the license max even require 
that the pnrson he a certified arborist. 'See Bulletin No 6 « This section 
provides licensing authority and includes delails such as fees frequent) 
of rpnnual teMinc procedures ivpes oflicenses suspensions and appeals 
suh 'Iv bonds, showing identification on equipment etc 

1 Example: M shall be unlawful for any person lo engage m (he business of J 
planting, cutting, trimming, pruning, removing, spraying or otherwise , 
treating trees, shrubs or vines within the City without first producing : 

I evidence o' certification/license belore the City (An explanation ol , 
I requirements and fees ts then presenied) | 

VII. INSURANCE 
PRINCIPLE Artionsts work under dangerous circumstanres and around 
high value property Since it is often difficult for homeownprs to ascertain 
whether propprtv and tree wotiers are adequatelv- covered or to insist on 
surh rnvprage. a provision in the Iree ordinance ran easth rorrect the 
situation 

1 
Example: Before any license shall be issued, each applicant shall first file j 

I evidence o' possession ol liability insurance in the minimum amounts 
1 of S300 000'or bodily injury or death and $100 000 properly damage I 

indemnifying the Cily or any person injured or damaged resulting from 
; the pursuit of such endeavor as herein described | 

An Insurance provision helps protect city 
government and unwary hom« or business 
owners who hire someone to do won*. 



VT1-. LANDSCAPING 
PRINCIPLE This seclion can assure lhat trees will be a part of new 
developments. But planted vegetation can be an asset or a liability — 
depending on what is planted and how it is done. This purl of the 
ordinance can define a process lor having nev* landscape plans reviewed 
and approved bv the citv forester or tree board, with the issuance of 

building permits only after such a review. 

j Example: In new subdivisions or when the development of commercial property 
I occurs, the city forester will review landscaping plans and may reauire 
I street trees to be planted m any of the streets, parking lots, parks and 
| other public places abutting lands henceforth developed and/or 

subdivided. 

LX. TREE PLANTING, MAINTENANCE, 
AND REMOVAL 
PRINCIPLE Good tree care and management is possible only if people 
hnvp specific information about practices lhat result in safe. heaJthv irees 
thai contribule lo a qualiiv environment rather than create problems The 
purpose of this seclion is to provide that information in the form of 
requirements In maru wavs it is ihe heart of a good ordinance Actually, 
the maternal in ihts seclion is best included in a separate standards and 
specifications chapter but placing it directly in the ordinance is an option. 
Either vvav aJI specifications should be reviewed ai leasl every five years, 
and should include such specifics as desirable and undesirable iree 
species, spacing pruning techniques, hazardous Irees. sight obstruction, 
and vandalism 

Examples: . 
Tree Species - The Town Tree Board develops and maintains a lisl of 
desirable trees tor planting along streets in three size classes small, 
medium and large A lisl of trees not suitable for planting will also be j 
created ana enforced by the Tree Board 

Soacmg - The spacing ol street trees will be in accordance with the 
three soeces size classes listed m this ordinance and no irees may be 
planted closer together than the following small trees. 30 feet, medium ( 

trees. JO feel, ana large trees. 50 feel: except m special plantings [ 
designed or approved by a landscape architect 

Utilities - No street trees other than those species listed herein as i 
small trees may be pianied under or within 10 lateral feet of any 
overhead utility wire, or over or withm 5 lateral feel of any underground 
water <»ne sewer i«ne. transmission line or other utility 

Distance from Curb and Sidewalk - The distance trees may be planted | 
from curbs or curdlmes and sidewalks will be m accordance with the j 
three species size classes listed m Section of this ordinance, and no ; 

trees may be planted closer io any curb or sidewalk than the following: j 
small trees, 2 feet, medium trees. 3 leei. and large trees. 4 feel. 

Topping - It shall be unlawful as a normal practice for any person, firm. | 
or city department to top any street tree, park tree, or other tree on j 
public property. Topping is defined as the severe cutting back of limbs i 
to stubs wtth»n the tree s crown to such a degree so as to remove the | 
normal canopy and disfigure the tree Trees severely damaged by 
storms or olher causes, or certain trees under utility wires or other i 
obstructions where other pruning practices are impractical may 
be exempted from this ordinance at the determination of Ihe City ! 
Tree Board ! 

Important details of planting and irw ears 
can be pieced In the ordinance or in an 
flppandti, or. better. In a separate standards ! 
document. Specification examples include... j 

X 
...suitable species 

• a 
Mr-4 ^ 

...spacing 

r *IN- I Mln 1 
..a distance tram curb and sidewalk 

...and acceptable pruning prsctlces. 

TlllCfmSAIllUTl'. V> -J <>•" * s 



XJII. PERMITS 
PRINCIPLE: Permits provide a way to make certain that anyone who 
plants, does worfc on or removes a public tree rand sometimes private 
trees* is knowledgeable and capable of doing the iob right Permits also are 
a means to assure compliance with standards and specifications, allow Tor 
folJow-up inspections, and generally serve as a tool for enabling a 
communirv to control ihe future of its urban forest. 

Example: No person except the City Afbonst, his/her agent. or a contractor hired 
by Ihe City Arbonsl may perform any of the following acis without first 
obtaining from (he City Arbonsl a permil for which no fee shall be 
charged, (treatments and actions are listed, each one specifying 
whether it applies lo trees on public land or lo any tree, public 
or private) 

Note An example of a permit form is included in Ihe MAUFS/ISA 
"Municipal Tree Ordinance Manual" 

XIV EIVFORCEMENT 
PRINCIPLE For an ordinance to be morp lhan a piece of paper authority 
must hr given lo the ciiv forester or other official lo enforce the provisions 
This includes the nghi to issue notices of violations, notices to perform 
work and to stop work 

j Example: The city forester shall have the power to promulgate and enforce rules, 
regulations and specifications concerning the trimming, spraying, 
removal, planting, pruning and protection of trees, shrubs. vines, 
hedges and other plants upon the right-of-way of any street, alley, 
sidewalk, or other public place m the city {Details about the process of 
rule-making, review and approval by the governing Oody. and 
enforcement need lo be included ) 

XV PENALTIES, CLAIMS AND APPEALS 
PRINCIPLE Enforreahle meaningful ordinances must contain provisions 
for penalties and violation1; Most cities have standard statements that will 
vvorV in a tree ordinance, or one may be v\Titten specificalk related lo 
trees There needs to lie a process for the citv to do needed work if a 
landowner tails to romph with an order and an appeal route 

Examples: violations - Any person who violates any provision of ihis ordinance 
or who 'ads to comply wilh any notice issued pursuant to provisions of 
the ordinance upon being found guilty of violation, shall be subject to 
a fine not to exceed $500 for each separate offense. Each day during 
which any violation of the provisions of this ordinance shall occur or 
continue shad be a separate oMense if. as the result ot the violation 
of any provision of Ihis ordinance. Ihe injury, mutilation, or death of a 
tree, shrub, or oiher plant located on city-owned property is caused, 
the cost ot 'epa»f ot replacement of such uee. shrub, or other plant 
shai' be borne by the parly in vio'aiion The replacement value of 
trees and shrubs shall be determined m accordance with the latest 
revision ot A Gwde to ihe Proiessional Evaluation ot Landscape 
Trees. Specimen Shrubs, and Evergreens, as published by Ihe 
International Society of AfboricuHure 

Assessment of Claim - in the event thai a nuisance is not abated by 
the date specified m the notice, ihe City Arbonst is authorized to 
cause the abatement of said nuisance The reasonable cosl of such 
abatement shall be filed as a lien against Ihe property on which the 
nuisance was located In addiiton. the owner of Ihe property upon 
which the nuisance was located sha" be subject to ofosecuuon 

Appeals - (Include your municipality's standard appears process ) 

Parmlt* help maka sura twryom knows 
tha rufaa and Of at practical bafora 
doing traa work. 

Tha lagal proctaa to ba uMd against 
violator* mutt ba claarty spallad out. 

XVI. OTHER 
Because rirrumstances van. so widelv between municipalities there may 
be other sections neressarv lo fashion an ordinance lo the needs ot your 
comrnunitv TIIHSP range Irom sections thai local government mav require 
in all its ordinances 'surh as a severability rlausp that stales that if am 
section nt the ordinance i* lound 10 he invalid or unconstitutional il does 
not alien the vahdiK ol remaining sections' to how the urban loiestn 
program is to he financed The ordinance must fit your town * needs mi crmn suirm s.. 

7£S\iL.riali?i 
Each community's ordinance muat ba 
written lo serve lhat community's unique 
needa and circumstances. 



X. ADJACENT LANDOWNER RESPONSIBILITY 
PRINCIPLE Quite naturally homeowners often want to plant trees or tin 
work on trees that abut their property but are on a public nght-otwav 
This section describes a process by which the homeowner can do the 
work, but onlv in accordance with the sound principles ol urban forest 
management and arboriculture 

; Examplt: No person shall plant, remove, cut above the ground, or disturb any 
! tree on any street, park, or other public place without first Ming an 

application and procuring a permit Irom the city lorestsr The person 
J receiving the permit shall abide by ihe standards sei 'orih »n this 
I ordinance 

A protection c?rovl*lon Is Imoortnnt for 
MlnjUll'dlng mature lrpf» and o1N«r 
•ilating vegetation from tnt»cia, 
coniirucllon damage or in tom« 
CJitet removal 

Action by ott'ci*t« if sometimes needed on 
pnvite property tor purposes of public 
*»<ety 

XI. TREE PROTECTION 
PRINCIPLE Protecting existing trees is a maior challenge Therpforp niorr 
and more progressive communities are using this section not onh to 
prevent insert and disease epidemics but aJso to protect trees on both 
public and private properly from damage during construction 
Increasingly another use of this section is to identify and protect trees ol 
t-nMonc value or unusual qualitips -called landmark frees. Requiring 
permits for all trep removals is one wav 10 achieve these goals 

; Example 1: 

Upon the discovery of any destructive or communicable disease or 
Other pestilence Which endangers Ihe growth or health o' trees, or 
threatens 10 spread disease or insect 'nfeslaticns. ihe oty 'oresier shall 
at once cause written notice 10 be served upon the owner ol the 
o'oceny ooon whtch such diseased or infested tree is situated and the 
noiice s^a" reauire such property owner to eradicate remove o' 
othe'wse control such condition withm reasonable time to oe specked 
m sucn notice 

Example 2: 

The 'o'lcwmg guidelines and standards snail apply to trees prooosed 
a deve'ooers tree protection pian"i io be retained.. fRu'es are then 
spec;iiec sue*1 as not grading or locating utilities withm ihe tree s 
or'Ditne oiacmg proiective barriers around irees. preventing sutauon 
etc Or ^eve'opers may be required lo preserve a percent ol forested 
tracts o<ant trees m open space, or oay into a county tree planting fund 
so thai thpro is no net ;oss o< Iree cover I 

Example 3: 

The city 'oresier shall nave as one o' his.her duties ihe location. 
selection and identification of any trees which auai/fy as 'Landmark 
Trees ' A iree may auaiify as a Landmark Tree 'I •! meets one or more of 
ihe following criiena /Criteria may include species rarity, o'd age. 
association with a historical event or person, abnormality, scenic 
enhancement etc 1 

XII. PRIVATE TREES 
PRINCIPLE. Since trees on private propertv often affect the safety and 
welfare of other trees and people other than the owner, a provision is 
needed to allow community action in such cases This section provide* 
auihonrv to inspect private trees and designate them as public nuisances 
xv hfii necessarv 

Example The oty 'oresier or nis he' official designee has the auihoniy lo ente' 
onto private srcoeiv *he'eon there is ocated a tree snruo plant o' 
piant ca't ^at -s susoeciec to be a oubnc nuisance /Note An 
aoo'co' are eqa' ae'mition of a puo-c nuisance *s needed r.e'e suc^ 
as any :r»e an infectious cjisease or insect coO 'em oead or 
ayng vees a tree or iimorstthat obstruct street lights traffic signs 
the tree cassage of oedestr>ans or vehicles a tree tnst ooses a tn feat 
tc sa'et. ?•(: a;$c neecec -s a description o' the 'eca' orocess 'or 
^ci;,»,rs ccoe'tv swre's ano caus^o aoaierrent o' tne "u-sance 



The umpfe ordinance wit drugned hr ute 
in m>dwe*W" community of average pop
ulation. Theordlwncethaivourcommunitv 
ultimately develop* thou Id be designed to 
fit Mi specif* needs 

SAMPLE 

CITY 

TREE ORDINANCE 

sxsr 

Be it ordi""«d by the City Commission of 
the Cny of__ 
State 

Section i Dtt/n>nom 
Street trees Sireei trees" are herein de
fined as irees shrubs bushes, and a" other 
woody vegetation on land lying between 
oroperry lines on enhtt tide of all streets, 
avenues, or ways within the City-
Park Trees "Park fees" <*'? herein defined 
as trees, shrubs bushes and all other woody 
vegetation m public parks having individual 
names and •»" areas owned by 'he City o' 
to which (hp public h^s Ire* access as a park 

Section 2 Creation and btabMhrnpnt of a 
Crtv T«pe Boi'd 
There n herebv created and established a 
Cttv Tree Board ior the Otv ot 

•SMIT1 which <.h^II constat oi iue members. 
Citizens and res-dents o' this ot\ who *ha'l 
he apoomied bv the mavpi with ihe ap
proval o» the Commission 

$ * (HO* )  ??'m o »  Qf'CP 
The te'm o' the n\e persons 10 be appointed 
b\ the «tmvo» shall be thip* \ears eicepi 
fhjf (he fe"" o' 'wn o I l h^ ap-
pointed to the i.rsi hoard thjll he 'or only 
onp »pjr .tnri >hp If»m o< 'wo mpmhprs of 
the ii'Sf tvwd \hjll h/» inr I wo *e<t'l In Ih* 
event Ihat \ At aof V vhall (Vcur during thp 
term oi jr«v his sucr pswr tha'l he 
aooomted 'P' rhr unexpired pnefon o' 'he 
turn 

>ecr«nn J Comrentanon 
^embers oi the Board shall serve without 
f omoemjlion 

>efhon } Dui.pt jno Rpjpon«ib''niet 
H shall be the responsibility oi the Board to 
studv investigate council and develop 
and or update annually and administer a 
witien pljn tor ihe care preservation prun
ing planting ifpljniinp removal or dis
position o' trees and shrubs <n parks along 
street* and m other oubhe areas Such plan 
v**11 be presented annually to the City Com
mission and upon their acceptance and 
approval shall constitute ihe oriioal com. 
prehenstve en* tree plan «or the City of 

Sfate 
The Board wh#n rpquesied bv the Otv 
Commission *hall consider investigate 
make nnfjmtf fppon and recommend upon 
anv ip*r <*i maiip» o» nuesiion coming with, 
•n Ihp »cone 01 "is worV 
>ect«o« * Opp'aMon 
The Board sh^n choose its n*n officers. 
mjWe '»s t»«n 'u'es -»nd regulations and 
keep a <ourn.ii ot m proceedings a maior 
'ts Ot Ihe members «hall be a Quorum tor 
ihe funsjetmn oi business 

>ec t<nn * sf»e-f f'e® 5neoe« to fljnterl . 
The lolloping :.si constitutes 'he official 
Street f»ee snet<«s 'o' 
State species other 
man tho*e ir»c-uded <n rhrs Ml mav he 
Planted a« Stree' Trees without «r<rten pe' 
mission or ihe Otv Tree Board 

t-uc. urn CM 
fwk I|^.K>«« CM *wi 
»V»» l 

o«nw»*» 
<MiK hr 

biu»ti 

Sect'on 8 .  Spacing 
The tpacing ot Street Trees will be in ac
cordance with the three species siie classes 
listed in Section 7 of this ordinance, and oo 
trees may be planted closer together than 
ihe following- Small Trees. 30 feet, Medium 
Trees. 40 feei; and Large Trees, 50 feel: e*-
ceri in special pfantings designed or ap
proved by a landscape architect. 
Section 9 Diitance from Curb andS'dewafk 
The distance trees may be pfanted from 
curbs or curbtines and sidewalks will be 
»n accordance wiih the three spectes siie 
classes listed in Section 7 of this ordinance, 
and no irees may be planted closer to any 
curb or sidewalk than ihe following Smalt 
Trees 2 feet. Medium Trees. 3 feet, and 
large Trees. * feet 

Secoon 10 Duurtce I'om Street Comen 
and fireplufi 
No Sireet Tree shall be planted doser lhan 
?5 'eet of any sfreef corner measured from 
the point of nea'esl intersecting curbs Or 
curblmes No Street Iree shall be planied 
closer than 10 reel ot anv fireplug 

Section ' I Utilities 
No Sireei Trees ofher than those species 
luted as Small Trees m Section ? ol this 
ordinance may be planted under or within 
to lateral feet ol any overhead utilitv wire, 
or over or within S lateral feel ol anv under
ground waier line sewer line transmission 
line or other utility 

Section 12 Public ^peCare 
The C'tv shall have ihe right to plani prune, 
mamiam and remove trees, plams and 
shrubs withtn the lines o' all streeis, a'levs. 
avenues lanes souarps and public grounds, 
as mav be necessary to msure pubfic safety 
or io preserve or enhance the symmetry and 
beauty ol such public grounds 
The City Tree Board mav remove or cause 
or order lo be removed, any tree or part 
Ihereol which is in an unsafe condition or 
which by reason o' its nature is injurious 10 
sewers electric power lines gas lines, water 
lines. Or olher public improvements, or "S 
aHected with any mturtous lungus. insect or 
oiher pest This Section does not prohibit 
ihe planting ol Street Trees by adjacent 
property owners providing ihat the selec
tion and location ol said frees is m accord
ance with Sections 7 through 1 I o' this 
ordinance 

Section I) Tree Tooomg 
I; >!'•" be unlawful as a normaf practice 'or 
anv person, urm. or otv department to top 
anv Street Tree Park Tree or oiher tree on 
oub'ic property Topping is defined as ihe 
severe cutting back oi 'imhs to siubs larger 
than three inches m diameter within the 
tree s crown to such t degree so as to re
move the normal canopv and disfigure the 
iree Trees severely damaged by storms or 
other causes or certain trees under uiiUv 
wires or other obstructions where other 
pruning practices are impracucal ma<- be 
exempted irom this ordinance ai the de-
ip«mination o' ihp Cifv Tree Board 

iecnon > •* P'onms Co">P'C'earanfp 
E\erv Owner of any tree overhanging any 

«re« or rtpii^i.w*v within to City fhaU 
prune ttw br«nch«t so that such branches 

obwvci the l*gh< from any street 
lamp or ooMruct the view of any sffeet inter-
*ectton and to that there shall be a clew 
spxe of eight (eet f8'j above the surface of 
»he «reet or i^dewalk. Said ownm shaH 
remove all dead, diseased or dangerous 
tree*, or broken or decayed limbs which 
constitute a menace fo the safety ot the 
pubfic. The City shall have the right to prune 
any tree or shrub on private property when 
it interfere* with the prooer spread of light 
along Ihe Slreet from a street light or inter
fere* with visibility of any traffic control 
device or sign. 

Sect/oo IS. Dead or Oueased Tree flemovaf 
on Private Property 
The City shall have the right to cause the 
emoval of any dead or diseased trees on 

private property wtihm ihe city, when such 
trees constitute a hazard to life and prop
erty. or habor insects or disease wh<h con 
Hiiirie a pcien\i*l threat to other iree* within 
the city The City Tree Board will notify m 
writing the owners ol such trees Removal 
shall be done by wd owners at their own 
expense within sixty days after ihe date of 
service of notice. In the event of failure of 
Owners to compty with such provisions, the 
City shall have the authority to remove such 
irees and charge the con of removal on the 
owners property <a* nofrce 

Secfron J6 Removal o/ Stump* 
AII stumps of street and park trees shaf) be 
removed below ihe surface ol ihe ground 
so ihat the top oI the stump shall not prpject 
above ihe surface of the ground 

Section/." tntenerence with C'tv Tree Board 
It shad be unlawful for anv person io pre
vent. delay or mtenere wiih ihe C«tv Tree 
Board, or any of its agents while engaging 
m and about the planting, cultivating, 
mulching, pruning. Spraving or removing 
of any Sireei Trees Park Trees or trees on 
private grounds, as authorized m this 
ordinance 

Section tfl Arbons'j Ocenje and Bond 
It thall be unlawful for <WV person or firm to 
engage m the business or occuoation o» 
pruning, treating, or removing street or park 
trees wffhm the Ory without first apolvmg 
'or and procuring a license The license tee 
sh.ill be S25 annually in advance provided 
however, that no license shaff be required 
of any public service company or Cifv em 
ployee doing such work in the pursuit pi 
their public service endeavors Before anv 
'•cense shall be issued each aoo'icam shall 
lust file evidence oi possession oi liability 
insurance in the minimum amounts of 
150.000 for bodily m|ury and S100 000 
property damage indemnifying the Cifv 0' 
any person injured or damaged resulting 
Irom the pursuit of such endeavors as here
in described 

Section f9 Review 6* C'tv Commission 
The c.tv Commission sha" have the 'ight to 
review the conduct acts and decisions oi 
the Cifv Tree Board *nv ppnon mav appeal 
Irom anv ruling or orde' O' the O'v T»ee 
0OJ'd fO the C.tv Commission a ho ma< 
hear ihe matter and make ""ai decision 

>«-CXron JO Ppnj/fv 
*nv person violating anv provision o' ih'S 
ordinance shall be uoon convict-on or a 
plea o' guilty, subieci to a nne not io ex
ceed S. 

•Please note Thp atvup <pe: e« are «"p'*d 
as size c'ass examples o«h ano mav not oe 
suitable tor o'antmg m vour area ?'pase 
check with local sources to oeveiop a 
speces lisl for your area 



ThM ordinances §r* Important lor Dig cru«c and «m«ll town*. 

Other Sources of Information 
7>ee C»fv ISA Bu/fetin wiff inform readers of hefpfuf up. 

to-date publications %*hirh prowrfe more d*pth or that are 
rradifr mailable t'o r  community distribution The editor 
w/rome.s sample ropirs to consider lor mrlusmn m tutor? 
editions 

l l is recommended thai «vn one developing a new lrrp 
ordinance or i an existing our ti^i nbtatn a ropv o( (hp 
following manual Sale pure is 525 00 

Mtinuipal Tree < trdm.int r Mnntinl 
International .vn t»M\ oi Vrbonruliute 
I'o Ro> nn« 
t th.m.1 II nimoi 

Copie* nl tree mtlin.int es 
horn other nties will hp 
invaluable in deriding wfi.it ir 
include and how to fashion 
I hp language in votu 
ordinance Helow IS .in 
excellent example of a trrr 
ordinance that has been 
attractivelv reproduced lor 
publir distribution Ton 
Collins udian lot estrr Tim 
Burhanan has also wntien a 
model standaitls and 
specifications dorumpni as a 
rompanion to the trpp 
ordinancp 

Contan 
Oilier of the Citv Forester 
Park* A- Rpcrpahon Department 
M.I S Brv an 
Fori ( oljin< CO 

For copies of olhrr exemplan trrr ordinances including 
thosp Willi strong provisions fo> protecting existing trrex Sep 
Section M' contart Thr National Arbor l)av Foundaiion 

\menran Forestrv A*spriaiinn and the \aitnnal Urban 
Forest Cnunril af oHer-ine <i>swUnc r to communities faring 
Ihp ordinanrp dilemma through an urban-torpsirv infor
mation svsi*»m called TrecNet Information on TrecNet can hp 
obtained In writing Trpp.Net PO Rm 52105 Durham NC 
277K or railing 919 19.1 10/»" 

For a hislonc.il and national o\ rrvirw of trpp ordinances 
articles in piofe«smnal iournaK rnav bp reviewed These 
include 

Journal of Forestry i5.ion Ciro*venor l.me pethesda MP JOfll.i ' 
Protecting Pnvalelv Owned I'rban Unodlands Trends in 

Muniripal Trpp (Jrdinanres I97fi pp B22-62J 

Journal of.+rbnriculturr 'Pn Ro* 90* Urbana II. flAOU 
Ordinance Control of Mrpet Trpp* Jfl75 pp 212 21fi 

"Challenges of Municipal Afhonrulture I97P pp 217-220 

"\n Analvsis of Trpp Ordinances Thp F.xample of New 
Jerses 1977 pp 191 197 

Slr*el Tree Polinps m Ohio Towns I9A0 pp IA5-191 

A Tree Management Ordinance for Huntsville Alabama " 
19A2 pp SI *2 

"Municipal Ordinances Relation to Trees 19A2 
pp 128-136 

'Municipal Tree Management in New Jenev 19A4, 
pp 229*235 

To order additional Bulletin copies...Friendi of Trfr 
City USA members may obtain a sin^fe copy of am Tree Cu\ 
USA Bulletin free of cost Quantities of am issue are available 
at 25 for SB 25 or 500 for 5100 To order speci/\ the issue 
number and quantity, and make vour check pavahle to The 
National Arbor Dav Foundaiion ioo Arbor Avenue .Nebraska 
Ol\ NE6/WI0 

The Bulletins available are 
• \o I Urn* 10 Prune Vm/ng Shade Trer* 
• So 2 U/jfn a .Storm Strike* 
• No J f>re Sidewalk Cnnfhrt* 
• \o i  The Ri$ht trrr tor ihe Ri*hi ri. ire 
• No 5 tiunij J rltgn Snili 
• So 6 Mm* to >Ure an .^rhnri.ti 

• No 7 ffm* ioS»\e frre i Dimnq (.nnxinitt inn 
• No H Don I Top Trrri '  
• N'n 9 Nr)'» to Write 3 Municipal Tree Ordinance 

To Join the Friends of Tree Ciry USA...10 .prpivi-,i 
Mibsrnpiion to the Trpe Citv U5A Bulletin and lo become 
more imobpd in thp urban lorestn' nunemenl in vour town 
«ind throughout Amenca. srnd a 510 duesdonation to Fnrnds 
ol Tree City USA National Arbor Day Foundation WO Aibor 
Upnue .N'ebraska Citv* NE 6M-110 Makp \our check p.ivalilr to 
National Arbor Da* Foundaiion 

Tfpp City USA Bulletin c I9fl9 National Arbor Ua\ Foundation 
John F. Rosenovv publisher. James R Fazio editor Cerrpld L 
TulMpher giaphic design Gene V\' Grey VVilham P Kruidenier 
lames ) Ntghswonger. lechnica! review commillee AJlhough 
ropvnghl is vested vvith the Foundaiion permission is herein 
gi anted for the contents of this bulletin lo tie i  ̂produced lor 
non-commercial educational or public-service purposes 
provided the source is acknowledged 

mf f.m t si, 

The Tree Cin USA program is sponsored lu 
Thp Vfllionil \rbor Oiy Foundation to 
cooperation v\-tih the l' 5 Forest service and 
Naftnnal A*snciaMon of Siafe Fore*ier* To achie«* 
the national rfro/m"'on of beiog nam*d a* a t rpe 
Cin I'SA a lown or city mij*t meel four siaodarrh 

S'^ndard I A Tref Board or Department 
Standard 1 A Cn\ Trpp Ordinance 
Stanttard J \n Annual Cnmmunirv Foresm Prncri'm 
•si^ndard x \n \rt>or Dav Observance and Proclamation 

f jrh winning community receives a Trpp Ciiv I'SA flag, 
plaque and community pnlmncf iigns Toivm and cine* of e%en 
*i/p ran qualtfv Trep City USA application forms are available from 
\nur ^laie lorpsier or The National Artxir Dav Fotindaiion 

Published for the 

Friends of Thee City USA 
by 

^JVTlie National 
iv Arbor Day Foundation 

100 Mw MH>mu Cfy N£ W4t0 



APPENDIX C 



RECOMMENDED NON NATIVE PLANT LIST FOR KARACHI 

The following list is taken basically from Plants for The Greening of 

Kuwait, by Professor Warren Jones and Ralph Ortega and is being amended by 

Professor Warren Jones for Karachi. It is with Professor Jones' kind permission 

that I have reproduced this list. 

This list was developed by Professor Jones for the Kuwait Institute for 

Scientific Research during the first phase of the Landscape Master Plan. As 

can be seen from the list, there are many potential plants for Karachi which 

need to be tested to see whether they could adapt to local environmental 

conditions. Native or existing plants are not included in this list. The key 

indicates whether the plant is a tree, shrub, groundcover, palm, vine or an 

annual flowering plant. 

Key: 

T- Tree 

S- Shrubs, Large Succulents, Ornamental Grasses (Non-Lawn) 

GC- Groundcovers, Smaller Succulents and Accent Plants 

P- Palms 

V- Vines 

F- Flower, Bedding Plants 

+ Fail Safe Plants 

x For Special Places 



* Potential- Should be Tested 

(th) Thorny species 

Type Genus/Species 

T * Acacia abyssinica 

S * Acacia aneura 

T + Acacia arabica 

T * Acacia avriculiformis 

S * Acacia berlanderi 

T * Acacia covenia 

S * Acacia cultriformis 

T * Acacia cyclopsis 

T * Acacia cymbispina 

T + Acacia eburnea 

T + Acacia farnesiana 

T * Acacia pendula 

T * Acacia pennatula 

S + Acacia redolens 

T + Acacia salicina 

T + Acacia saligna 

T * Acacia stenophylla 

T * Acacia tortilis 

T * Acacia xanthophloea 

Common Name 

Abyssinian Acacia 

Mulga 

Arabian Acacia (th) 

Ear Pod Wattle 

Berland's Acacia 

Chilean Acacia (th) 

Knife Acacia 

Coastal Wattle 

Boat Thorn Acacia (th) 

Camel Thorn Acacia (th) 

Sweet Acacia 

Weeping Acacia 

Sonoran Featherleaf Acacia 

Prostrate Acacia 

Willow Acacia 

Blue Leaf Wattle 

Shoe String Acacia 

Palestine Acacia (th) 

Fever Tree (th) 



T * Adansonia digiata Baobab Tree 

GC X Agave attenuata Soft Leaf Agave 

GC * Agave parryi var. huachuensis Perry's Agave (th) 

S * Agave salmiana Salm's Agave (th) 

S + Agave sisalana Hemp Plant (th) 

S + Agave victoriae-reginae Victoria Agave (th) 

S # Agave vilmoriana Octopus Agave 

F + Agerataum mexicanum Blue Floss Flower 

T * Albizzia julibrissin Silk Tree 

F + Alcea rosea (Althaea rosea) Holly Hock 

S # Aloe arborescens Tree Aloe 

GC * Aloe aristata Dwarf Aloe 

GC * Aloe brevifolia S. African Aloe 

V * Aloe ciliaris Climbing Aloe 

GC * Aloe distans Jeweled Aloe 

S * Aloe ferox Cape Aloe 

GC * Aloe humilis Crocodile Jaws 

S * Aloe mariothi Candelabra Aloe 

GC * Aloe nobilis Green and Gold Crown 

GC + Aloe saponaria Mediterranean Aloe 

GC * Aloe striata Coral Aloe 

GC + Alternathera ficodeae Joy Weed 



F X Antirrhinum majus Snapdragon 

GC X Aptenia cordifolia Heart's and Flowers 

GC X Asparagus densiflorus sprengeri Sprenger's Asparagus 

GC + V * Asparagus falcatus Sicklethorn Asparagus (th) 

S * Atriplex canescens Four-Wing Saltbush 

S * Atriplex halimus Mediterranean Saltbush 

S + Atriplex lentiformis Quail Bush 

S + Atriplex lentiformis breweri Brewer's Saltbush 

S + Atriplex semibaccata Prostrate Australian saltbush 

T + Azedaracta indica Neem Tree 

GC * Baccharis hybrid sentennial Hybrid Desert Broom 

S • Baccharis sarathroides Desert Broom 

T * Bauhinia blakeana Hong Kong Orchid Tree 

S * Bauhinia lunadoires Texas Orchid shrub 

T/S * Bauhinia punctata (B.galpinni) Red Bauhinia 

T X Bauhinia variegata Purple Orchid Tree 

T X Bauhinia variegata 'Candida' White Orchid Tree 

T * Brachychiton populnea Bottle Tree 

S X Caesalpinia gilliesii Bird of Paradise Shrub 

S Caesalpinia mexicana Mexican Bird of Paradise 

s + Caesalpinia pulcherrima Red Bird of Paradise 

F X Calendula officinalis Calendula 

S * Calliandra californica Red Fairy Duster 



S * Calliandra eriophylla Fairy Duster 

S * Calliandra haematocephala Pink Powder Puff 

T/S + Callistemon citrinus Lemon Bottlebrush 

T + Callistemon viminalis Weeping Bottlebrush 

T/S + Calotropis procera Sodom Apple 

S + Capparis spinosa Caper 

S/GC x Carissa grandiflora 'prostata' Creeping Natal Plum (th) 

GC + Carpobrotus chilensis Ice Plant 

GC + Carpobrotus edulis S. African Ice Plant 

S + Casssia artemisoides Feathert Cassia 

S + Cassia didymobotrya Nairobe Cassia 

S + Cassia eremophila Desert Cassia 

S * Cassia wizlizenii Shrubby Senna 

T + Casuarina cunningamiana River She Oak 

T + Casuarina stricta Coast Beefwood 

F + Catheranthus roseus Madagascar Periwinkle 

S * Celtis pallida Desert Hackberry 

T * Celtis reticulata Southwestern Hackberry 

F x Centarrea cyanus Cornflower 

T x Ceratonia siliqua Carob Tree 

T * Cercidium floridum Blue Palo Verde (th) 

T * Cercidium microphyllum Foothills Palp Verde (th) 

T * Cercidium praecox Palo Brea (th) 



T * Cercidium sonorae Sonoran Palo Verde (th) 

P + Chamaerops humilis Mediterranean Fan Palm 

T * Chilopsis linearis Desert Willow 

T * Chorisia speciosa Silk Floss Tree (th) 

V * Cissus trifoliata Desert Grape Ivy 

T X Citrus cultivars Assorted Citrus 

F X Clarkia amoena Godetia 

F X Clarkia puchella hybrids Clarkia 

V * Clitoria terneata Butterfly Pea Vine 

T/S * Cordia boisseri Texas Olive 

S * Cordia lutea Yellow Cordia 

T X Cordia myxa Assyrian Plum 

S * Cordia parviflora Grey-Leaf Cordia 

T * Cordia sebestiana Geiger Tree 

S * Cordyline terminalis Hawaian Ti Plant 

S + Cortaderia selloana Pampas Grass 

S X Cycas circinalis Queen Sago 

GC + Cynodon dactylon Bermuda Grass 

GC * Dalea greggii Trailing Indigo Bush 

GC * Dalea pulchra Lavender Indigo Bush 

S * Dasylirion texanum Texas Sotol 

S + Dasylirion wheeleri Desert Spoon 

T X Delonix regia Royal Poinciana 



F X Dianthus barbatus Sweet William 

S • Dichrostachys cinerea Sudanese Mimosa 

S X Dimorphotheca sinuata African Daisy 

S * Encelia farinosa Brittle Bush 

T * Enterlobium cyclocarpum Monkey ear Tree 

T * Erythrina bidwelli Bidwell's Coral Tree 

T * Erythrina indica Indian Coral Tree 

T + Eucalyptus camaldulensis Red River Gum 

T * Eucalyptus cladocalyx Sugar Gum 

T * Eucalyptus erythrocorys Red Capped gum 

T + Eucalyptus intertexta Gum Barked Coolibah 

T + Eucalyptus leucoxylon Yellow Gum 

T + Eucalyptus leucoxylon 'rosea' Red Gum 

T + Eucalyptus microtheca Coolibah 

T * Eucalyptus robusta Swamp Mahogany 

T + Eucalyptus rudis Swamp Gum 

T » Eucalyptus populnea Popular Box 

T * Eucalyptus spathulata Swamp Mallee 

T * Eucalyptus torquata Coral Gum 

T * Eucalyptus viminalis Manna Gum 

T + Ficus altissima Victoria Fig 

T + Ficus benghalensis Banyan Tree 

T X Ficus benjamina Chinese Banyan tree 



T + Ficus religiosa Bo Tree 

T X Ficus microcarpa (F. retusa) Indian Laurel Fig 

T X Ficus microcarpa nitida Compact Indian Laurel Fig 

V X Ficus pumila Creeping Fig 

T X Ficus sycomorus Syccamore Fig 

S * Fouquieria macdouglii Tree Ocotillo (th) 

S * Fouquieria splendens Ocotillo (th) 

F X Gazania rigens Clumping Gazania 

GC X Gazania rigens leucolina Trailing Gazania 

T * Geijera parvifoiia Australian Willow 

F X Gomphrena globosa Globe Amaranth 

S * Gossypium harknesii San Carlos Cotton 

T/S * Guaiacum coulteri Guaiacum 

S * Haematoxylon campechianum Logwood Tree 

F X Helichrysum bracteatum Straw Flower 

F X Helianthus annuus Common sunflower 

S * Hesperaloe funifera Giant Hesperaloe 

S * Hesperaloe nocturna Nightblooming Hesperaloe 

S * Hesperaloe parviflora Red Yucca 

S X Hibiscus rosa-sinensis Hibiscus 

P * Hyphaena thebaica Egyptian Doum Palm 

GC X Ipomoea palmata (1. digitata) Tuber Rooted Morning Glory 

T * Jacaranda mimosifolia Jacaranda 



(J. acutifolia) 

Jasminum grandiflorum 

Jasminum nitidum 

Jasminum officinale 

Jasminum polyanthemum 

Justicia spicigera 

Kochia scoparia 

Lagerstromia speciosa 

Lampranthus spectabilis 

Lantana camara var. 

Lantana montevidensis 

Larrea divarticata 

Lawsonia inerme 

Leucaena cuspidata 

Leucaena leucocephala 

Leucaena retusa 

Leucophyllum frutescens 

Leucophyllum laevigatum 

Limonium sinuata 

Linaria maroccana 

Linnum grandiflorum 'rubrum' 

Lobelia erinus 

Lobularia maritima 

Spanish Jasmine 

Angelwing Jasmine 

Poet's Jasmine 

Pink Bud Jasmine 

Mexican Honeysuckle 

Summer Cypress 

Tropical Crape Myrtle 

Trailing Ice Plant 

Bush Lantana 

Trailing Lantana 

S. American Creosote Bush 

Henna Plant 

Yellow Popinac 

White Popinac 

Texas Leadball 

Texas Ranger 

Blue Texas Ranger 

Stacice 

Baby Snapdragon 

Scarlet Flax 

Lobelia 

Sweet Alyssum 



V X Luffa aegyptica Luffa Sponge 

T * Lysiloma Candida Palo Blanco 

T * Lysiloma divarticata Small Leaf Feather Tree 

T * Lysiloma thornberi Feather Bush 

V X Macfadyena unguis-cati Cats Claw 

GC + Malephora crocea Gray Ice Plant 

S X Malvaviscus arboreus Turks Cap 

V * Mascagnia macroptera Yellow Orchid Vine 

F X Mathiola incana Stock 

S * Maytenus phyllanthroides Mungle Dulce 

T + Melaleuca cuticularis Preiss's Paperbark 

T + Melaleuca quinquinervia Cujaput Tree 

T * Metrosioderos excelsus New Zealand Christmas 

T X Morus alba Mulberry 

GC * Myoporum parvifolium Myoporum 

S + Nerium oleander Oleander 

S * Nolina longifolia Mexican Grass Tree 

S * Nolina metapensis Tree Beargrass 

GC * Oenothera berlandieri Mexican Primrose 

T + Olea europaea Olive 

T * Olneya tesota Iron Wood 

S + Opuntia bigelovii Teddy Bear Cactus (th) 

S + Opuntia ficus-indica Indian Fig 



s + Opuntia microdasys Bunny Ears (th) 

GC X/ + Osteospermum fruticosum Trailing African daisy 

T + Paliurus spina-christi Sider 

V * Passiflora aritida Desert Passion Vine 

V * Passiflora foetida White Baja California 

Passion Vine 

GC + /x Paspalum vaginatum Seashore Paspalum 

S + Pennisetum setaceum var. Cupreum Purple Fountain 

F X Petunia grandiflora hybrids Petunia 

F X Phlox drummondi Annual phlox 

P + Phoenix canariensis Canary Island Date Pe 

P * Phoenix reclinata Senegal Date Palm 

GC + /x Phyla nodiflora Lippia 

T X Pinus eldarica Afgan Pine 

T X Pinus halepensis Allepo Pine 

T + Pistacia atlantica Mt. Atlas Pistache 

T + Pithecelobium dulce Manila Tamarind 

T * Pithecelobium flexicaule Texas Ebony 

T X Plumaria obtusa Singapore Plumaria 

T X Plumaria rubra Frangipani 

S + V X Plumbago auriculata Cape Plumbago 

(P.capensis) 

V * Podranea ricasoliana Pink Trumpet Vine 



GC X Portulacaria afra Elephant's Food 

F X Portulaca grandiflora Moss Rose 

T * Prosopis africana African Mesquite (th) 

T • Prosopis alba Argentine Mesquite (th) 

T * Prosopis chilensis Chilean Mesquite (th) 

T • Prosopis velutina Honey Mesquite (th) 

T X Psidium guava Guave 

T * Rhus lancea African Sumac 

S X Ricinus communis Castor Bean Plant 

S X Rosmarinus officinalis Rosemary 

s X Rosmarinus officinalis Dwarf Rosemary 

'prostratus' 

s X Russelia equisetiformis Coral Fountain 

p * Sabal mexicana Oaxaca Palmetto 

p * Sabal uresana Sonoran Palmetto 

F X Salvia splendens Scarlet Sage 

GC + Santolina chamaecyparissus Lavender Cotton 

GC * Santolina virens Green Santolina 

F X Scabiosa cancasia Pin Cushion Flower 

T * Schinus molle California Pepper Tree 

T X Schinus terebinthifolius Brazilian Pepper Tree 

F X Senecio cineraria Dusty Miller 

GC + Setcreasia purpurea Purple Heart Plant 



s * Simmondsia chinensis Jojoba 

s * Sophora arizonica Arizona Mescal Bean 

T X Sophora segundiflora Texas Mountain Laurel 

T X Spathodea campanulata Tulip Tree 

GC + Stenotaphrum secundatum St. Augustine Grass 

T X Syzygium jambos Rose Apple 

T + Tamarix aphylla Athel Tree 

S + Tamarix chinensis Spring Flowering Tamarix 

T/S + Tamarix parviflora Spring Flowering Salt Cedar 

S X Tecomaria capensis Cape Honeysuckle 

T X Terminalia arunja Sudanese Almond 

T + Terminalia catappa Tropical Almond (Salt tolerant) 

T X Thevetia thevetiodes Giant Thevetia 

T * Tipunana tipu Tipu Tree 

S * Trechelospermum asiaticum Dwarf Star Jasmine 

F X Tropaeolum majus Ranuncula 

S * Vauquelinia angustifolia Chihuahuan Rosewood 

S * Vauquelinia californica Arizona Rosewood 

GC * Verbena pulchella gracilio Moss Verbena 

F X Verbena cultivars Garden Verbena 

F X Viola cornuta Pansy 

T/S Vitex trifoliata (V. lucens) Evergreen Chaste Tree P 

+ Washingtonia filifera California Fan Palm 



GC X Wedelia trilobata Yellow Dots 

S + Yucca aloifolia Spanish Bayonet (th) 

S * Yucca baccata Banana Yucca (th) 

S * Yucca brevifolia Joshua Tree (th) 

S + Yucca elata Soaptree Yucca (th) 

S X Yucca gloriosa Spanish Dagger (th) 

S X Yucca recurvifolia Pendulus Yucca (th) 

S + Yucca torreyi Torry Yucca (th) 

T * Zizyphus jujuba Chinese Jujube 



182 

REFERENCES 

Ahmad N., 1994. A joint model of tenure choice and demand for housing in the 
city of Karachi. Urban Studies, Vol. 31, 10, 1994, pp. 1691-1706. 

Akbari, H., Davis, S.,Huang, J.,Liu, P., Taha, H., 1992: The Urban Heat Island: 
Causes andimpacts. Chapter 1 in Cooling Our Communities: A 
Guidebook on Tree Planting and Light-Colored Surfacing (pp 5-25), 
Washington, D.C.: U.S Environmental Protection Agency and Lawrence 
Berkeley Laboratory. 

Al-Mutawa Yasmin Abdullah, 1993. Landscape Design Guidelines For Kuwait. 
Master's Thesis,Landscape Architecture, University of Arizona. 

Al-Soliman T.M.,1993. Environmental impacts and the need for a national 
environmenal policy in Saudi Arabia. Journal of Architectural and 
Planning Research 10:3(Autumn, 1993). 

Berntzky, A., (1982). The contribution of trees and green spaces to a town 
climate. Energy Build., 5:1-10. 

Bonitto Franklin and Gray Gerry, 1994. Building Congressional Support for Cool 
Communities.Urban Forest, Aug-Sep, 1994, pp. 22-23. 

Choguill C.L, 1994. Crisis chaos, crunch? lanning for urban growth in the 
developing world. Urban Studies, Vol.31, No. 6, 1994 pp. 935-945. 

C.K. Varshney, I. Mitra., 1993. Importance of hedges in improving urban air 
quality. Landscape and Urban Planning, 25 (1993) (75-83). 

Davis Norah Deakin, 1995. Learning the hard way. Urban Forest, Dec-Jan, 
1995, pp. 18-19. 

Dwyer, J.F., Schroeder, H.W. and Gobster, P.H., 1991. The significance of 
urban trees and forest: towards a deeper understanding of values. J. 
Arboric., 17(10):276-284. 

Furedy, Christine (1990)' Social aspects of solid waste recovery in Asian 
cities.'EnvironmentalSanitation Reviews no.30, Asian Institute of 
Technology, Bangkok, pp.2-52. 

Gupta, Joyeeta (1990), 'A partnership between countries and cities on the 



183 

issue of climatechange - with special reference to the Netherlands in 
James McCulloch (ed), Cities and Global climate Change. Climate 
Institute, Washington DC, pp.66-89. 

Hardoy, J.E et al, eds. Environmental Problems of Third World Cities. London 
Earthscan Publications, (1992). 

Germeraad, P.W., 1 993. Islamic traditions and contemporary open space design 
in Arab-Muslim settlments in Middle East. Landscape and Urban Planning 
23 (1993) 97-106. 

Hasan Arif (1990) 'Community Organizations and non-governmental 
organizations in the urban field in Pakistan 'Environment and 
Urbanization vol. 2, no. 1 pp.74-86; and Khan, Akhtar Hameed (1991), 
Orangi Pilot Project Programs, Orangi Pilot Project, Karachi,Pakistan. 

Honghai, Deng (1992) ' Urban agriculture as urban food supply and 
environmental protection systems in China'. 

Intergovernmental Panel on Climate Change. Scientific assessment of climate 
change.Geneva, UNEP/WM0,1990. 

Jim, C.Y., 1993. Trees and landscape of a suburban residential neighborhood 
in Hong Kong. Landscape and urban planning 23 (1993) 119-143. 

Kollin C., 1994. "Cycling" Through the Urban Ecosystem. Urban Forest, Oct.-
Nov.,1994, pp. 10-11. 

Lee-Smith, Diana et al (1987) Urban Food Production and the Cooking Fuel 
Situation is Urban Kenya, Mazingira Institute, Kenya. 

Li Ping (1991) Eco-Farming on Huaibei Plain, Beijing Review vol 34, no. 28, pp. 
8-16. 

Mc Pherson, E. G., (1992) Accounting for benefits and cost of urban green 
space. Landscape Urban Plan.,22: 41-51. 

Mc Pherson, E. G., (1992) Shading Urban Heat Island in U.S Desert Cities. 
University of Arizona, Tucson, pp. 107-115. 

Oke, T.R., (1989). The micro meteorology of the urban forest. 

Pasha et. al.,1994. Determinants of Household Formation in a Third World 



184 

Setting. Urban Studies, Vol. 31, No. 6, 1994 947-957. 

Petit Jack, 1994. New Towns, Cool Communities. Urban Forest, Jun-July, 
1994, pp. 12-13. 

Petit et. al., 1995. People of the Urban Ecosystem. Urban Forest, Dec-Jan, 
1995, pp.10-11. 

Petit et. al., 1995. People of the Urban Ecosystem. Urban Forest, Dec-Jan, 
1995, pp.12-13. 

MacDonald C., 1994. Making Room for Wildlife. Urban Forest, Aug-Sep, 1994, 
pp.22-23. 

Philos Trans. R. Soc. London, Ser. B, 324: 335-349. 

Parker, J.H., (1987): The Use of Shrubs in Energy Conservation Planting. 
Landscape J. 6(2), 132-139. 

Rowntree, R.A, (1936) Ecology of the urban forest introduction to part II. 
Urban Ecol.,9:229-243. 

Smit, Jac and Nasr, Joe (1992) 'Urban agriculture for sustainable cities; using 
wastes and idle land and water bodies as resources ' Environment and 
Urbanization vol. 4, no.2 

Spirn, Whiston (1984) ' The Granite Garden ' urban nature and human design 
chapter2., Dirt and Discomfort.,2:41-61 

Weihe, W.H.,1986: Life Expectancy in Tropical Climates and Urbanization. In 
T.R Oke(ed), Urban Climatology and its Applications with Special Regard 
to Tropical Areas. Geneva: World Meteorological Organization. 

World Bank (1992) World Development Report 1992. Oxford University Press, 
Oxford. 


