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London and New york, 2001 ,p2.
(®) www,systemdynamics,org/com ferences/1997/paper21q,htm,13/2/2008.



<Z| Ld)aal) cilagleal) alai 4080 ardiufy Adaal) B 4gaal) ) cileadd Lpalait) 5030 . Y1 Jualll

(alylonal) gl ¢ Hlall A8 Ui ¢ (3ylall alas caal) @IS0 aUaT) Jie alaasilys
sl aana Bale faluall o caalial) e dadaie de sane aly Ll Guselill ddje 5
Web Dictionary of Cybernetics ) gussed HLild ¢ (ars pe Lguiany Wity Leaii 5
=Y ¢ amall sl - pallll Glia EDB aaad Ko 4 I (and Systems
iy Aadar =V Al ) sals (e aling ey ¢ sallall agally owal) dloy)
saalgll allall oot of z3sai g ST el LgalSal 3aaly Adaadlad ¢ ALaadlal) 5yalal)
S asy o oSy Rl s i e i) (VeY) claall gl pags e dlag
ool gzl 5 (Vo)) cleall ) i aUail) agas 3alad ¢ Jual@ll 8 dgraa
il Laaf adjes ¢ zasaill ¢ allaill HUSY) 1ag sSh EOBN Gilaall Cagyi ¢ ¥ ddal)
M Uil Cajey o (VUSS gumal) Al o san5) 3 dppasall B (igiy pm
djes ¢ Aledl) da aly skl o 5ol ale a5 Bl e Lo o o a6 o5 4l
:aih () (Harrey 1976)
il Jalsall Gailiad (any g Cipad ualiall (e de gana

alaa¥l jailad o e Clidall (e de sense —
Ally Cilaadl pailadl) s3a (g Lo liall (0 Ao gane 7

Lfji ) 3aaxiall jualiall (e de gana aily alaill Capped (S pai Le DA (e
e lpans Ll dga e (o6d ¢ Aesiie Cllalh)) L (5680 Al saay ¢ ddS (Sl
Alaill Aalall (ailiadll daxdl 23l ge dagigis ¢ A0 HUa (afliad aadl ey
Laliy¥) s SIS 6 ddlaal Gias ) e )

s belia Ly Jiay sed ¢ lgie 0sSh ) Gailadlly allaill ppeai oSa
oaliall sl Ganlid Gi€a e sl O ¢ by ity Akl maasl
Ly e Adaiie ()5S0 (eball AL oLl Jia (Elements) jualialld ¢ cillealls
Glledl W sl f ¢ Llal ¢ laal ¢ puale Lad e b ¢ sami
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(2) Robert Laurini, Inform ation systems for urban planning , ,2001 , p2, p,sit,
(3) David Harrey,Explaanation in Geography , Edward Arnold , London ,1976,p 551,
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Abstract
Analyzing the Spatial Variation in Infrastructure

Of Kerbala’a city :with special reference to water supply , sewage , power and
cable telephone

The study aims to explore two issues , evenness of the distribution of public
infrastructure among the built up area of Kerbala’a city , and the application of
GIS in identifying such problem . The hypothesis postulated that constructing a
spatial database will serve as a vehicle to delineate the deficiencies and help in
administering the public utilities .

In geography , believe is that there is a coincidence between the geographic
distribution of housing indicators ; socio-economic structure and the availability of
public infrastructure . The constructed spatial database will help in examining this
in Kerbala’a, as one of the study’s aims..

The study steams its validity from the following points :-

1- Recent world wide wave applying 21% century techniques , namely GIS & RS
in providing spatial data base in making and implementing public policies .
2- GIS become an essential tool in assessing the variation in public benefits
from public services and utilities .
3- Examining academic notions , such as the autocorrelation between the
physical , socio-economic dimensions and the spatial distribution of public
amenities .

To achieve the study’s aims, guantitative methods were adopted,
setting up indicators, implemented in questionnaire to collect data. Official
records and data were used as well, beside meeting peoples and interview
officials. The data gathered according to municipality neighborhood sectors.



In order to analyze the spatial variation, the arithmetic mean,
coefficient of variation, co-variance, and Factor Analysis were used. The
calculated results made the spatial database. Selected indicators and
variables transferred to maps, using ArcGIS ver. 9.3, to represent visually
the spatial variation in the study area.

Statistical analyses results discussed in chapter six. The study cover the
variation within the neighborhood and between them. The most crucial
outcomes are:-

1) The highest variation in spatial distribution found in variables: low &
high phone fees, have a private car, using modems for internet, long
distance calls, street lightening and disconnecting phones.

2) The variables mentioned above are the least variation within the
neighborhood. The same can be said about: have gardens, huge
houses , high income , and 3 phase power supply .



