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— Aramco (1970-1982)
The writer has obtained from Aramco tables containing monthly averages
for the variables 1, 2, 3, 7. 8, 9, 16, 17, and 18 for the stations of Ras
Tannurah, Dhahran and Abqaiq. These tables were derived from the
records of the climatic stations which are run and maintained by the com-
pany.They were obtained through the company’s regional office in the
Western Region at Jeddah on 5-3-1983.

— Beaudouin, P. and J. Rousselle (1982)
“A Study of Space Variations of Precipitation by Factor Analysis”. Journal
of Hydrology, Vol. 59, No. 1,2, pp. 123-138, October, 1982.

-— Charbonneau, R. (1979)
“Use of Principal Component Analysis to Identify Homogeneous Precipi-
tation Stations for Optimal Interpolation”. Water Resources Research;
Vol. 15, No. 6, pp. 1841-1850. December, 1979.

— Division of Hydrology (1970-1982)

— Hydrological Information No. 45 (1970)
— Hydrological Information No. 53 (1971)

— Hydrological Information No. 61 (1972)

— Hydrological Information No. 74 (1973)

— Hydrological Information No. 82 (1974)

— Hydrological Information No. 89 (1975)

— Hydrological Information No. 90 (1976)

— Hydrological Information No. 91 (1977)

— Hydrological Information No. 92 (1978)

— Hydrological Information No. 94 {1979)

— Hydrological Information No. 96 (1980)

— Data for 1981 and 1982 obtained from the Jivision records as they have
not yet been published at the time of data collection in April, 1983.

Division of Hyderology, Ministry of Agriculture and Water, Riyadh.

— Division of Climate {1970-1982)
— Annual Climate Report 1970-1976
— Annual Environmental Reports 1977-1981
-~ Data for 1982 obtained from the Division records as they have not yet
been published at the time of data collection in April, 1983.
Division of Climate, Meteoroiogy and Environment Protection Adminis-
tration, Ministry of Defence and Aviation, Jeddah.

— Dyer, T.G.J. (1975)
“The Assignment of Rainfall Stations into Homogenous Groups: An App-
lication of Principal Component Analysis”. Quart. Jour. Roy. Met. Soc.;
Vol. 101, No. 427, pp. 1005-1013, January, 1975.

yar



Garnett, J.C.M. (1920)
“On Certain Independent Factors in Mental Measurement”. Proc. Roy.
Soci. of London; Vol. 96 (Series A), pp. 91-111, February, 1920.

Gould, P.R. (1967)
“On the Geographical Interpretation of Eigenvalues”. Transactions:
Institute of British Geographers. No. 42; pp. 53-86, December, 1967.

Guttman, L. (1954)
“Some Necessary Conditions for Common Factor Analysis”. Psychomet-
rika, Vol. 19, No. 2, pp. 149-161, June, 1954.

Hannes, G. (1974)
“Factor Analysis of Coastal Air and Water Temperatures”. Jour. of Applied
Meteo.; Vol. 13, No. 1, pp. 3-7, February, 1974.

Harman, H.H. (1976)
“Modern Factor Analysis”, p. 4, 3rd Ed., University of Chicago Press,
Chicago.

Horel, J.D. (1981)
“A Rotated Principal Component Analysis of the Interannual Variability of
the Northern Hemisphere 500 mb Height Field”. Monthly Weather Rev.;
Vol. 109, No. 10, pp. 2080-2092, October, 1981.

Horn, C.J. (1973)
“Factor Scores and the Geographical Research”. Working Paper No. 1
Quantitive Methods Study Group; Institute of Geographers. p. 26.

Hotelling, H. (1933a)
“Analysis of a Complex of Statistical Variables into Principal Components”.
Jour. of Educational Psychology; Vol. XXIV, No. 6, pp. 417-441,
September, 1933.

Hotelling, H. (1933b)
“Analysis of a Complex of Statistical Variables into Principal Components”.
Jour. of Educational Psychology; Vol. XXIV,No.7, pp. 498-520, October,
1933.

Kaiser, H.F. (1960)
“The Application of Electronic Computers to Factor Analysis”. Educational
and Psychological Measurement; Vol. XX, No. 1, pp. 141-151, 1960.

Kelley, T. (1935)
“Essential Traits of Mental Life”. Harvard Studies in Education, No. 26,
Harvard University Press, p. 146.

Kuder, G.F. and M.W. Richardson (1937)
“The Theory of Estimation of Test Probability: Psychometrika; Vol. 2; pp.
151-160.
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Muller, R.A. (1981)
“A Computer Programme for Computation of the Continuous Monthly
Water Budget”. Dept. of Geography and Anthropology, Louisiana State
University, 1981.

McBoyle, G. (1971)
“Climatic Classification of Australia by Computer”. Australian Geogra-

phical Studies: Jour. of the Institute of Australian Geographers, Vol. 1X,
No. 1, pp. 1-14, April, 1971.

Ogallo, L. (1980)
“Regional Classification of East African Rainfall Stations into Homoge-
neous Groups Using the Method of Factor Analysis”, pp. 255-266 in “Statis-
tical Climatology”. Edit. by S. Ikeba et al Series of Developments in Atmos-
pheric Science No. 13. Elsavier Scientific Pub. Co., Amesterdam, 1980.

Pearson, K. (1901)
“On Lines and Planes of Closest Fit to Systems of Points in Space”. The
London, Edinburgh and Dublin Philosophical Magazine and Journal of
Science; Vol. 11, Sixth Series, pp. 559-572, July-December, 1901.

Rummel, R.J. (1967)
“Some dimensions in the foreign behavior of nations”. Jour. of Peace
Research. No. 3, pp. 201-224.

Rummel, R.J. (1970)
“Applied Factor Analysis”, p. 363 and p. 436. Northwestern University
Press, Evanston, 1970.

Spearman, C. (1904)
“General Intelligence: Objectively Determined and Measured”. The
American Jour. of Psychology; Vol. 15, pp. 201-293, 1904.

Spearmen, C. (1927)
“The Abilities of Man”. MacMillan Co., New York, 1927.

Steiner, D. (1965)
“A Multivariate Statistical Approach to Climate Regionalization and
Classification” Tijdschrift Van Het Kninklijk Nederlandsch Aaradrijks-
kundig Genootshap;, Tweede Recks, Deel LXXVII, No. 4, pp. 329-347,
October, 1965.

Thurstone, L.L. (1931)

“Multiple Factor Analysis”. Psychological Review, Vol. XXXVII, No. 5,
pp. 406-427, September, 1931.

Thurstone, L.L. (1947)

“Multiple Factor Analysis” pp. 194-220. The University of Chicago Press,
Chicago.



Veitch, L.G. (1965)
“The Description of Australian Pressure Fields of Principal Components”.
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Veitch, L.G. (1970)
“Forcasting Adelaid’s Maximum Temperature Using Principal Components
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Williams, G.D.V. and J.M. Masterton (1983) .
“An Application of Principal Component Analysis and Agroclimatic
Resource Index to Ecological Land Classification of Alberta”. Clim. Bull.;
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CLIMATIC SUBDIVISIONS IN SAUDI ARABIA:
AN APPLICATION OF PRINCIPAL COMPONENTS ANALYSIS

DR. MOHAMMAD A. AL-JERASH

ABSTRACT :

Two computer programmes were executed on the available climatic data of fifty
stations dispersed throughout the country. Firstly, the programme of “continuous
monthly water budget” for calculating the variables that represent: potential evapo-
transpiration, soil moisture content and actual evapotranspiration. The aim of this step
was to broaden the base of analysis whereby the processing of twenty-four climatic
variables becomes possible. Secondly, the programme of “principal components
analysis”. The application of this programme was carried in two stages. Firstly, on the
twenty-four climatic variables. This has led to the identification of five climatic
components as being the principal factors that control the spatial variations of the
climate in Saudi Arabia. Those components are, namely: summer water budget,
winter thermality, relative humidity, winter water budget and summer thermality.
Secondly, on the scaled distance matrix that was originally calculated using the stations
scores on the five components. This resulted in grouping the fifty climatic stations into
six categories each of which represents a distinct spatial climatic subdivision in the
country. It is hoped that the goal of presenting a reasonable and a more detailed
alternative tc the general regionalization of the country's climate was achieved here.

*  Associate Professor, Department of Geography,

King Abdulaziz University, Jeddah, Saudi Arabia.
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