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SUMMARY
Climaie and Air Pollution wiihin the Fasiern Province ip the

Kingdom of Saudi Arabia, An Applied Climaiology Study

This thesis is deals with the relationship between the
climate and air pellution which is conzidered to be the most
serious causes of environmental pollution and also the
commnest one. Air pollution is considered to be one of the
applied climatology science, the studies and the analysis of
climatology explain the causes of concentration levels of air
pollutants.

This research studies the inter-relationship between
the weather condition and climate as well as the air
pollution within the eastern province in the Kingdom of
Saudi Arabia. The area of the study approximately extends
between 16 and 29 degrees North the equator, which equals
about 33% of the total Saudi area. The population in vear
1974 was approximately 672037 person and the expecie i
number i year 1995 will be 1700.000 person.

The important causes for selection of this Eastern
province are:

» This area contains selectively the oil and natural gas
fields in Saudis. This is the most important source of
pollution with sulphur gases.

« This ares contains three oil refineries that produce about
57% of the total oil refining in the Kingdom of Saud;
Arabla, This is considered to be equally important cause
of liberation of plenty of gases and solid pollutants.

s The petﬁochemica} industries are concentrated in this part

and is the main origin of poliutxon with sulphur oxides.
Moreover, the cement industry is responsible primarily
for evolution of solid poliutants.
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The area contains the largest industrial cities that equal
83.6% of whole Kingdom and the city of Jubail is the
most important.
The area contains a fair number of climatic monitoring
stations as well as to detect air pollutants. It contains four
stations for climate monitoring, five stations for rain
monitoring and sixteen stations for environmental
monitoring of which nine are present in the industrial
Jubail city and the other seven are distributed in the
region. '

This work was conducted to achieve the following

objectives:

To indicate the role of climatic elements as distribution
regulators to the different air pollutants.
To clarify the effect of air pollutanis on the urban,
regional and global climate in order to understand the
relation between the climate and pollution.
To conform the intreduction of industrial activity and
transportation agents to air pollution in order to
understand the degree of their danger and different
effects.
To know the most dangerous air pollutants at the
regional level and the future of air pollution.
To evaluate the potential possibilities on temperature
changes on earth due to air pollution by active gases.

The research study proceeds to demonstrate the

regional analysis and clarify the air pollution probiem, its
properties and differences on other different regions in the
world. This causal effect study has a beneficial effect to
clarify the direct and indirect causes that produce changes of
this problem.

The study got benefit by two analytical methods:

The quantitative analysis and cartographic analysis.
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The research depended on the original references
.g. climatic and air pollutanis data as well as the Jegiaﬂai

de.taned maps and some regional atlases. Also the use of

personal communication to get records about the regional

industrial activity and the amount of pollutants that result
from the different industiial types.

In addition, the pervious studies had great help that

ealt with air palliation in the Kingdom of Saudi Arabia and

some Arabic Countries as well as whole worid, Also the
different  climatic, geomotphological and demographic
studies either regional, kingdom of Saudi Arabia and global
were used.

The research faced some difficulties from its
different aspects:

» The distribution of the climate monitoring and
environmental monitoring stations: are only localized
and limited in the arsa between 24 and 28 degrees Nortl:
and neglected the are between 106 and 24 degrees North.

« These stations are recent of not move than ten years and
s0 some possessed less P\meﬂeme than the other about
climatic elements and air pollutants.

»  Some stattons did not record all the climatic elements
and air pollutants. Some environmental monitoring
stations are only concerned with only two clements.
They did not record the dust fall in any environmentai
monitoring stations. Therefore, the resulis depended on
the available dust/ sand storms and the dust aw
phenomena.

- Some industrial companies refused to answer ou
questionnaires that offered by the researcher to gel some
detatled” information's about the degree of industriai
activity, the energy used, fuel quantity, the amount of the
resulted poilutants and the methods used to overcome

poliution in every indusirial locality. This resulted 1o
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collect sufficient information and details about the
industrial activity in the region in order to specify the
degree of danger for the different industrial types.
According to their products capacity and poellutants
types that resulted from each and their quantities.

In addition to this there was difficulty to get climatic
records and air pollutants after the Gulf, crisis in year, 1990
and the study ended at the records till 1989,

The thesis consists of 9 chapters, introduction and a
conclusion:

The 1st chapter: Natural properties and effective site
disciplines.This chapter demonstrates the effect of the
geographical situation and location as well as the
morphological features in the air pollution problem and to
what extent teo censored them as natural origin for pollution
at the same time.

The 2nd chapter deals with the effects of weather
and climate and solid air pollutants. This chapter determines
the detailed properties of the different climatic elements to
elucidate their effect on air pollutants and their vertical and
horizental diffusion as well as the sequences to determine
the level and danger of pollution. It also deals with the
effect of some meteorological findings in locating the
vertical distribution of air pollutants and then the degree of
their concentration near the ground surface. Also the
climatic elements as one of pollution regulator and its
original source for solid air pollutants.

The 3rd chapter deals with the industrial activity as
well as the origin of air pollution. It deals with the industrial
area and specified the industrial Jubail city as an important
industrial region. Alsc the important industries in the region
and their danger an air properties and mainly concerned
with oil refineries, petrochemical industries and cement
industry. The problem of air pollution put the basic of the
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study of the important sources of noﬂmiam mef'h(}f.‘s of
measurement & recording stations. In addition to deterinine
ﬂ]{: exact ambient air quality standards loc -Hy, regionally
and globai to depend on them to evaluate the scope of the
The 4th chapter deals with the sulphur pellutants dus
1o industrial activities. Sulphur dioxide and hydrogen
sulphide peilution determination an long-term period o
eva i nate their danger, direction and future. In dufili, on, their
critical concentrations and climeatic conditicns accoinpany
h 1 to demonstrate the role of ciimate factors either for
short-term or long-term periods on pollution fevel,

The 5th chapier deals with regional ’f“,zm,i_neﬁz
evaluafion and transportation mobility and air pollution. The
importance of the different trmﬂportahon methods as 2
progressive and dangerous cause of air pollution based on
the local soctal and economic state of the population. The
change of the type and character of fuel used gave an idea
about the nature and type of pollutants. Also i hie condit
of transportation network had an indirect efiect on the
amount of pollutants produced by the transportation type.

The population growth in the region as a source of
indirect pollution with house wastes and transportaiion
exhausts.

The o6th chapter deals with the transportation
mobility as a source of carbonic pollution as carbon dioxide
and hydrocarbons on local and global rules. It was
dﬁ‘*mozwstmtﬂd that hydrocarbons are more dangerous ata

'''' 1 level to give a serlous environmental problem.
er hand, carbon monoxide is more dangerous at a gi{; bal
eve!l because it is followed by weather changes expecied by

'ih.e whole global population.
The 7th chapter deals with ni,i:r::m‘em,m ’-‘"bu”&z
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human sources of pollution by nitrogenous product on
petrochemical industries and oil refineries as well as
transportation methods were studied. The danger of their
chemical features, physical properties and reactions under
the effect of weather and climate state in the area is
evaluated depending on the air quality critical both locally
and global.

The &th chapter deals with the ozone pollution both
locally and global. The cause of the marine ozone pollution
in the region and its extent due to its local position on the
Arabian Gulf.

The study emphasizes the ozone pollution problem
as the most dangerous air pollution in the region.

On the other hand, the problem of the depletion of
ozone layer and the sequences of environmental and
climatic effect that extend its danger to include the whole
living creatures on the globe.

The 9th chapter deals with the predicted global
climatic changes as well as the region of study. The
oreenhouse warming effect due to the active gases of which
carbon dioxide was given. The most recent numerical
climatic models to predict the temperature changes in the
Troposphere and also the precipitation amount and its
relation with the global soil moisture. The study emphasizes
the offered given to this region from these changes of
climate due to air pollution with heat capture gases.
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