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ATR POLLUTION CONTROL;A THEORETICAL APPROACH
WITH EMPHASIS ON MOTOR - VEHICLES TRAFFIC
PATTERNS 1IN CAIRO, EGYPT.

Suzette Michel Aziz1 Hisham Abousaada2

ABSTRACT
Air pollution is one of the most negative aspects resulting from the
dominance of the motor-vehicles traffic which was enforced by the
industrial and technological development of the transportation and
traffic engineering in one hand, and the relative neglection of Ssome
basic urban regulations in human settlements in the other hand. This
study focuses on the possibilities of diminishing the contradiction
between two opposite factors: l-the necessity of expanding the use of
motor-vehicles to confront the functional and economical targets in
the future plans. 2-the urgent need to improve the quality of the
environment and air for the people to preserve human well-being. The
issue of air pollution control is discussed in this work as an indicator
for identifying the nature of the problem and as a measure of
effectiveness in order to propose a methodology for pollution abatement
and prevention based on the admission of the presence of two basic
cases:

- first, existing and growing problems: it can be detected on the
contradiction between the traffic systems and the nature of the
existing settlements and its urbanization structure. It has a

quantitative measure (statistical documentation of groups of
relations such as the growth in numbers and volume of motor vehicle
traffic and the growing rate of pollution of health problems).
Another measure is qualitative consisting on the observation of the
deterioration of the aspects of the built environment. '

- second, future and expected problems: environmental problems grow
with urban expansion and new developments, It can not be measured
through documentation or observation but through relative assessment
and comparative future estimation and calculations of expectations
for both effective and expected population numbers, car ownership
and the physical characteristics of traffic roads, traffic densities
which reflects on air pollution rates.

1- INTRODUCTION: Traffic Consideration and Pollution Control

The misuse of the modern mechanical and technological science progress
is implying the necessity of reformulating concepts that offer an
assessment and management for preservation and damage remedy. Pollution
control is a prominent issue that has been widely discussed in
literature by thinkers concerned with environment and human health. In
early sixty, it appeared as an urban concept for promoting living
conditions through conservation, maintenance and environmental

1- Assist.Prof.at General Organization for Housing, Building and Planning Research.
2- Researcher at GOHBPER.



upgrading and urban control: the city, in its existing form, can

beconsidered as a transportation organization. Its success results

indirectly from the power of attraction it exercise on people and which
in turn reflect on the city economy.{2)(3)(5)

The question is how far can we preserve environmental sanity from both

aesthetics and human health point of view without loosing the aspects of

motor vehicles traffic effectiveness in providing a high level of
accessibility ? How will this reflect on the individuals and community
production ?

The ultimate contvadiction between the need for an easy and effective

circulation and traffic flow in one side and a clean and healthy

environment in the other is dealt with in this study according to two
main hypothesis:

First: There is a strong relation between the effective organization of

spaces i.e. urban structure allocation, and the quality of the built

environment. Roads and transportation patterns are therefore considered
as spatial enclosure for air pollution sources.

Second : Roads and pedestrian streets are the main components of human

settlements which determine the physical form of the city. In some

cases it represents the main outdoor spaces where human activities take
place. Therefore they are deeply embedded in town planning and determine
the effectiveness of the spatial strudture of the city.

These two hypothesis are discussed through the following discussions for

the case of Cairo city:

- Evaluation of pollution levels, its sources and special effects, in
particular those resulting from motor vehicles traffic, in order
to define the size of the problem.

- The analysis of the role of roads patterns and accessibility
concepts in the determination of urban form decision making on the
special organization of the city.

- Concepts analysis and documentation as a step toward
decreasing contradiction between efficient circulation and air
pollution attenuation :an approach to an air pollution control
strategy and program.

The formulation of the control strategy is based on three main



components: Fig. (1)(2)

1- MAN, the main beneficial and looser.

2- MACHINE, an industrial product that varies in types, standards and
specifications governed by a set of technological and economical
factors.

3- ROADS, as a functional component of the urban physical environment,
affecting movement patterns, and affected by traffic intensities,
inhabitants densities, car ownership rates, and the engineering
design specifications and regulations.

Two approaches to air pollution are considered:

- The first concerns the new urban settlements to be developed in the
future: it discuss  the possibility of decreasing motorvehicles
traffic within the urban communities without deficiency in meeting
the effective needs. This approach deals with the urban form, and
the spatial organization of the city and planning design decisions
that has to be taken by the planner and architect at an early stage
of the design process.

- The second concerns the existing urban settlements suffering already
from pollution : it discuss controlling pollution through
conservation and maintenance measure to prevent further spread of
pollution or to reduce pollution through replanning and upgrading.
In this approach planners architects work with professional in
pollution treatment technicalities

2-POLLUTION, HEALTH AND SHELTER : Definition of the problem

"Health and Shelter" was a subject that occupied theoretians starting

with Alberty and Filarity writings in the Renaissance and Thomas Moore

ideas about the (Utopia 1517). These ideas were folleowed in the modern
era by planning of Utopian city by Frank Loyd Wright and Lecorbusier for
industrial cities. These designs has a common feature which is the
importance of creating a pattern that suits the future life and meets
the environmental, psychological and health of the individuals,

commounities and societies. (1)

Although there was exception about reaching a truthful form suitable for

ideal cities, the literature shows two approaches for dealing with

complex relationship of pollution/health-shelter:(16)



- First : Socio-cultural assessment which hypothesize that human
welfare will increase if the society organization changes the way
of dealing with urban settlements according to the valuable ethical
norms.

- Second : Environmental management which hypothesize that human
welfare depends upon the good organization of the man-made
environment.

This paper is concerned with the urban environment, and pollution

resulting from motor-vehicle traffic which starts with the explanation

of some basic concepts dealing with the pollution problem:

- Health, is defined by WHO in 1984, " is a state of complete
physical, mental and social well - being and not merely the absence
of desease or infirmity".

- Convenient shelter, is defined by UNCHS (EL MOWEL 1990) "the
shelter providing privacy, enough space, safty, acceptable
daylighting and ventilation, accessible to working area and
services, and affordable for users".

The idea behind these definitions is meeting a human need to prevent
health and environmental damages, The transformation in the nature and
urbanization of the human settlements due to modern technology has its
impact on the concept of health and shelter since health is closely
related to the urban space and context where human lives and that most
nowadays illness occurs because of the misuse of modern technology and
industrial products that influence the environmental balance causing
environmental shortage among which pollution defined as "an
environmental change, unsuitable for human needs, against human nature
which has a negative impact on physiological and psychological health
and reduce abilities in performing life duties".

2~1 Air Pollution From Motor Vehicle Traffic

Motor vehicle traffic is a major pollutant of air in urban areas. It

harms human health and biological resources and systems. It causes a

loss in oxygen needed for human respiration: (10)(12).

- Motor vehicle gas waist is a major pollutant because it contains
about 200 chemical poison among which the most dangerous CO,MOX,CH.

- Public transportation vehicles are main pollution sources. For



motors using gasoline, CO reaches 10 % of the echapment gas. It
attacks nervous system, causes headaches, paraslsis, eyes blood
fluid and might cause death. Azote oxide reaches 12 ¥ and it has a
poisoning effect.

- The quantity of the air oxygen diminishes especially when speed is
low because motor fuel combustion uses 6.8 - 12 m3/minute in
public transportation vehicles and 2.7 - 4.8 m3/minute in small
light weight cars, i.e. small cars use oxygen a hundred times more
than human beings while this rate increases to two hundred times for
heavy transportation.

- As traffic density increases from 2000 car/ hour to 4000 car/hour,
CO increases in air from 0.00017 to 0.0005 i.e. it triples.

2-2 Air Pollution Problems in Cairo, Egypt

The study of the air pollution problem in Cairo, as a case study,

starts with the definition of the problem size and nature, the motor-

vehicle traffic densities in the city, and the impact of the road
patterns.

A- In Cairo the problem can be presented as follows

- The proportion of pollutants in Cairo’s atmosphere in 1983 : 52 %
carbon monoxide, 18 % carbon dioxide, 12 % hydrocarbons 10 % dust
and solid materials, 2 % nitrogen oxides.

- Cairo city is daily affected by 2.1 million tons of carbon monoxide
with an average concentration of 40 - 55 particle in million in
average within the hour in down town, while international
permissible limits are within 35 particles in million/hour.

- The high probability of the formation of dangerous photochemical
fog in Cairo city has shown, since the hydrocarbons emitted from
car waste contains about 5 % of unsaturated hydrocarbon composites.

- Pollutants emitted from cars into the air were multiplied in 17
years (between 1969, 1986) thirty times for it was in 1969, 13000
tons per year and it became in 1986, 403000 tons per year.

- The amount of lead overpassed the allowed quantity (2 microgram/m3
air/year) and became 3 microgram in 1986. And the high monthly

concentration was 6.5 microgram / m3

3

concentration 5 microgram / m” air.

air and the highest daily



Y

As known, the authorized limit doesn’t overpass 8, 5 microgr./m3

air/monthly.

In 1985, the quantity of lead resulting from cars reached 250
thousands Kg/year. A study undertaking blood analysis for traffic
men, being exposed to air pollution, found that the concentration

of lead was 5.3 micrograms / 100 cm?

2

of blood in comparisen with 31
microgram / 100 cm® of blood for normal c¢ity inhabitants and 12
microgram / 100 cm? for inhabitants of rural areas, the maximum
allowed concentration is 45 micrograms.

In spite of the air pollution problem, the use of motorvehicles is
tremendously increasing, (14).

The number of cars in Cairo and Giza increased from 58.800 «car in
1969 (excluding police and army vehicles) to !33,500 in 1984, 25,250
in 1986 and 690.000 in 1989. The number of cars increased 8 times in
twenty years from 1969 to 1989,

Table (1) shows the number registered cars between 1983 and 1988

including public and good transportation vehicles.

Table(1l): Number of cars in Egypt

public transportation good transportation

A E A L e R T

number % increase number % increase number %
1983 106230 - 252994 - 1313224 -
1984 1223953 15 286841 12 1510794 15
1985 1300928 6 316591 10 1617519 7
1986 1349749 4 346127 9 1695886 5
1987 1389298 3 362749 4.8 1752097 3
1988 1407814 1 379553 4.6 1787367 2

From 1979 to 1983, the average daily traffic density on main roads
reached 95 %.

Table (2) shows an estimation of the gas and solar consumption
according to types of vehicles in 1988 - 89.

In 1988 -89, governmental transportation companies provided 43 %
of the total transportation sector, 49 % private sector and 8 % by
the public sector.

-Concerning roads, the study is based on documentation and

observation methodology and analysis with respect to the structural



planning of Cairo:

Table(2) : Gas and solar consumption.

private taxi microbus autobus
number (thousands) 26.8 69 43 3
Gas consump. Km/L 8.3 6.9 5.4 -
Solar consump. Km/L - - - 5.1
Total gas consump. 1427 M 374 M 260 M -
Total solar consump. - - - 37

~-The urban structure of Cairo starts with the historical center (Cairo
the Fatimid), expanded towards north (Cairo of Ismail Pasha or the
modern center) which includes Shoubra, Azbakeya, Sharabeya, Rod el
farag and el Sahel. Then, it expanded again towards north and north
east with Heliopolis, el Nasr city, el Kobba and el Zeitoun, as
well as the informal settlements in el Matareya. In the fifties an
expansion towards south formed El1 Maadi, El Mokattam and Helwan.
Finally, there are a few islands on the Nile such as Zamalek which
are part of the urban fabric of the city.
-There are two types of grid planning that cam can be distinguished in
the urban fabric and road pattern in Cairo (3)(6) Fig.(3).
A- Grid planning that is not uniform where distances between roads are
not related to plot land dimensions and with no direct relation between
plots and roads. Land plots are accessible through public common spaces
belonging to housing groups. This pattern reflects social and cultural
values and can be detected in the historical center built before the
motor vehicle diffusion, and also in the informal housing areas that
appeared in the city fringe. The maximum use of land was considered
much more important than the car use in circulation which reflected on
the fabric of urban areas like Met-okba, E1 Haram, Helwan, Boulakel
Dakrour and old Dokki.
B- Gridirion uniform planning which provide continuous flow in all
directions. Roads are directly related to plots and land and provide
them with direct accessibility. This system is based on motor vehicle
traffic and appeared in Cairo in the 19th century when Ismail Pacha

built El Opera Square,Port Said, and Ramses streets. Later, Hiliopolis



and El Nasr city followed the same pattern on the use of cars.

3- ROADS AND FORMS : Circulation and transportation concepts

The role of circulation and transportation on urban settlements forms
decision making can be expressed in terms of their direct impact on
roads and infrastructure which have a functional utility. The roads
pattern can also result from the type of expansion of the urban
settlement in form and size and the physical; location of the different
activities and their relationship.

{Geeds 1910) can be considered one of the first thinkers who attracted
attention upon the integration of the "vital environment" regarding
human health. According to him urban problems can not be solved only
functionally or technically but should be submitted to organic and vital
considerations that serves humanity. The urban settlements components
are then considered a result of constructive relationships reaction
between housing, work and people. The integration of these factors is
an approach to effectiveness, controlled by effective continuity and
attachment. The concept was developed through SIAM Group in 1928 and in
the congress in Francfurt in 1929 and Bruxells in 1931, which lead to
the formation of Athens Chart who defined the planning process as :"A
process for community organization in a spatial integration between
housing, work, leisure, roads and transportation systems."(1l)
Circulation means progressed from walking to slow transportation
systems until the vapour era and the first industrial revolution and
steel discovery and the evolution of heavy industries which leas to the
spreading of the rapid transportation systems. This progress went in
parallel with the progress in roads from simple pathways to interactive
and complex patterns to contain different kinds and direction of
movements. Therefore, circulation became one of the major forces in
form definition. With increasing traffic densities, roads started to
form 25 7% of the area of the settlement, and roads pattern controlled
the final shape of the settlement. A challenge evolved to succeed in
planning for urban space for circulation and transportation which can
meet the rapid changes in numbers and densities and successive and
frequent variation in systems in one hand and the search of appropriate

locations to achieve efficiency in the other (Gallion 1963).



The confrontation between the predomination of motor vehicle traffic and
its impact on forms, in the beginning of the 20th century, can be
observed through three phases

A-The acceptance of roads as a major force in city planning since

Leccorbusier said his well-known statement " The city prepared to
speed is the city prepared to success". He considers that in order
to have the highest performance, the city has to provide rapid and

direct circulation within human aims and with regards to function,
aesthetic and economy. This could only be reached through a deep
understanding of the relationship between man and surrounding
environment. This phase was marked by the acceptance of the car as
circulation tool, and the respect of the relation between walking
distances and human scale in regard to the larger scale resulting from
the use of the motor vehicles.

B-The consideration of the circulation as an activity serving the
environment and not the reverse. That idea was called for by (Buchmen
1963) who is considered the leader of the second phase. He pointed to
two design problems : first, the provision of fluent and direct
circulation to achieve best accessibility; second, preserving natural
environment. He used the term" traffic as a functional activity" which
imply the understanding of the circulation patterns in terms of the
spatial organization of the form components of the urban environment,
with respect to the restriction of the usual forms. Roads became a
"utility element"” that follow an "urban activity" to fulfill a "human
need". Beside providing the best accessibility it should provide
safety, comfort, suitability, easy link between different
activities, compatibility, aesthetic.

C-The consideration of transportation and land use as two main elements
for form efficiency in urban settlements:

First: controlling performance rates through the capacity & quality of
each circulation system. This can be done through the careful analysis
of the principles and engineering considerations of the movement
pattern and traffic size to and from activities Ilocations for both
individuals and groups as well as the transportation of goods and the

anti-hazard services. Also, stations should be carefully designed to



be dominated by safe foot circulation including pathways.
Second: the best relationship between roads distribution and served

areas affect greatly both economical and urban aspects (Habraken 1975,

Caminos 1978, Nasamat 1982). It requires a thorough estimation of
circulation needs, a preliminary perspective for required circulation
system, a social and economical evaluation for the systems in order

to reach the best urban form and estimate cost and start
implementation. (Bruton 1975)

4-A PROPOSED APPROACH; GUIDELINES FOR AIR POLLUTION STRATEGY

The study is concerned with the formation of circulation concept within

an environmental context to preserve human health and safty.

4~1 Guidlines:

~A complete understanding of environmental relationships and
formulation of its quantitative and gqualitative evaluation is a must
for future development frames.

-The admission that most of the environmental problems are due to new
technologies induced by men and imply to create an environmental
awareness for the necessity of treating harmful effects and preventing
them by careful choice of best alternatives.

- Criticism and deep analysis of previous and new urban experiences help
to highlight negative aspects to avoid and positive aspects to
generalize.

-~ A review of recommendations and results drawn from previous studies

shows a contradiction between theoretical approaches and solutions and

their evaluation at the application level such as : encouraging
walking, decreasing walking distances, time and cost, encouraging
slow traffic, providing parking areas, limiting road sizes,
inhabiting through traffic, separating foot and vehicles traffic,

suitability of movement channels to flow rates, high road efficiency,
accessibility as a norm for comfort, safty and form economy.

-A comprehensive perspective for problems solution since environmental
impacts cannot be dealt with separately but within a frame of
integration.

-Restrictions upon partly solutions since treating problems

independently weakens results because of lack of relationships.



-Necessity of wup-dating and taking effective steps towards the
formulation of new approaches for existing and expected problems
within the scientific new thinking and tools.

4-2 Elaboration of the proposed methodology:

The strategy of air pollution control consists of ten recommendations

that go gradually from the general to the more specific:

1-Increasing the efficiency of the Environment Organizations so that its
role does not consist of gathering and filling informations but also
conducting analysis on a periodical and regular base and publishing
these results menthly or annually in scientific publications which
allow to follow problems evolution and causes and reach specific
solution in appropriate time. Additional units can be added to these
organizations for special field measurements, policy implementation
and supervision,

2-Environmental management and assessment should be integrated in
educational programs in the school of architecture and urban planning.
Experts in built environment have provide effective input in both new
planning or upgrading projects.

3-The search for new approaches to link between the air pollution
problems and the effective and necessary need to provide urban
settlements with circulation and transportation. These approaches

= should consider the functional and economical efficiency, the user
satisfaction, the human health considerations and the use of the
advantages of the modern technology.

4-Importing air pollution control technology and experience from more
developed countries taking into consideration the difference in
problems nature due to variation in locations, weather and type of
environment.

5-Encouraging researches in both academic and industrial sectors to find
products that decrease pollution from vehicles, and giving incentives
to people to use them to use them such as cheap prices, insurance
and tax deduction.

6-Conducting a wide propaganda on air pollution informations & impacts
so people can get the massage and cooperate by using less their cars

and more of the public transportation, stopping the engine while

L



waiting on traffic lights..... etc.

7-Formation of environmental protection laws and enforcing them for
all kind of transportation vehicles and controlling the import of
unfitting vehicles from other countries.

8-Decreasing reliance on oil energy in main purposes and encouraging the
use of alternative sources of energy that does not pollute environment
(electricity - solar energy) and provide suitable machines and
techniques for motors and tramways.

9-Increasing efficiency of publiec transportation in comparison  to
private one to make it more economic, comfortable, available and
reliable.

10-The consideration of efficiency of circulation pattern inside and
around the neighborhood as a main item in the planning concept of the
urban form in new development or the replanning of the existing
settlements. Also, the review and reorganization of the main
structural and functional relationship of the land use. Design and
planning norms defining form’s efficiency should be based upon a set
of principles such as : the residential neighborhood size suitable
for walking distances, the definition of a small range for elasticity
both in quality and quantity, the definition

S5~-EPILOGUE

This paper aims mainly to identify the different complex and interacting

aspects of the problem more than presenting solutions. It concentrates

on the possibility of preventing air pollution problems resulting from

motor vehicles traffic in future development and also strategies for

pollution abatement in the existing ones to meet international standards

for health and safty. The proposed approach and its guidlines for air

pollution control strategy is a step towards dealing with urban problems

through detailed analysis. A further step will be to try it on a

demonstration project to evaluate its efficiency through a survey for

users satisfaction concerning circulation and accessibility,

measurements of pollution rates reduction and comparison with

international rates, the evaluation of the quality of the built

environment through a set of planning and design criterias.
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Built
environment :

1  Human being
2 HMotor vehicles
3 Circulation patterns

Fig. 1 : Main axes for air pollution control strategy
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