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CENTRALITY OF MAKKAH ALMUKARRAMAH
IN THE ISLAMIC WORLD,
SPATIAL ANALYSIS USING GIS

Umm AL-Qura University, Geography

Department

Abstract: |

Many studies have been published about
the location of Makkah Almukarramah.
Those studies were made by researchers
from specialties other than geography.
They all depended on different tradition-
al and Islamic references. Geographers
should have present some work on this
important issue for it is related Makkah
the Islamic capital and the Qiblah for
Muslims. Muslims numbers increased to
more than one and a half milliard persons.
The criterion adopted in the present study
for labeling a state as a" Muslim State " is
when it is registered as a member of the
existing " Congress of Islamic States ".
The authors of the present study have
published a detailed study about the spa-
tial relationship between Makkah Al-
mukarramah and the cities sized no less
than half million persons using GIS tech-
nology. They took into consideration the
most important variables like population
sizes and the distances from Makkah to
all the selected cities. That study proved
Makkabh is the geographic core of human
settlements represented by the selected
cities. Geographic studies when taking lo-

Axdlyeall calgglegll phi pladiuly ,ilSg Juad -0 llulll gllell 6 Agysgll iSp AljS)e

cation centrality analysis should restrict to
one variable, but should add the analysis
of the rest of the spatial analysis as we go
in consequence of the positional study to
show the fact that came out from spatial
geomathmatical analysis through GIS.
The question, here, is: how is the spatial
relationship between Makkah and each of
the selected cities of the Muslim world?
Could the centrality of Makkah be proved
here as proved in the previous study for
the whole world?

In the present study 1972 cities within the
Muslim world with 50000 person from 56
Muslim states perfectly poisoned on maps.
The centrality of Makkah and the system-
atic arrangement of cities around it is again
examined without looking to the results of
the previous study. Added to that the pres-
ent study tried to inspect the reality of the
centrality of the location of Makkah and
the importance of that position and to ex-
plain the geographic urban characteristics
results. Using GIS restored almost perfect
results as it enabled the comprehensive
geomatic cartographic analysis and that is
one of the goals targeted in this study.

Words key: GIS, Muslim word, city, ge-
ography of city, Distance, Euclidian, Arc
distance, Vincenty, Distribution, Makkah
Almukarramah, and Centrality.
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SLC = calculates the geodesic distance
between two points specified by radian
latitude/longitude using.
GCD.SLC=fontion (longl, latl,long2, lat2),
given in radian
R= 6371Km= Earth mean radius
D= ACOS(SIN(Lat1)*SIN(Lat2)+COS(Lat
1)*COS(Lat2)*COS(Long2-Longl))*R
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given in radian
R= 6371Km= Earth mean radius
Delta.long= (Long2-Longl)
Delta.lat= (Lat2-lat1)
A=SIN(delta.lat/2)"2
+COS(Lat1)*COS(Lat2)*SIN(delta.long/2)"2
C=2* ASIN(min(1,sqrt(a)))
D=R*C
Avalysall AdLugll

Blsa oo LYl Zaladl e Zaldl ola iy
Sle Cayaill (Sayg p3lsll sl Luall @ally ol
olall alasiul aatatl *(Nicolas,2005) Jleel
Jis= mens Sy Geographic Distance aal il
£330 O Al i ST el il S culalial | 283e
Al @zl Jasl Gasb e Go¥ mlas le gl
aiagg - F clblicell (LY Hgead sumy @A) ALl
o Bkl (139 9 s e &bl il ALl aggis
Reall Aty ¢3S el Ll i Sins Y 3 o3t
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g3 Gl Al Bl yaa pailad J5 0 o pelaied Ling
BeaWl S IS dad ;3 il y cLeie ol Lgalaily 38y
Al Al @y Loy dlad g Apaall &y |
& el pBlgl) 3L (ye Lglimds ) dalial by dadd yugds
sl i Buols 51 039 @aly caadl sl pall Jalad
apasd o LaeY! g 235 Ol e U1 Al
OISl agma o s Lo 33le lly 2,80 il doluadl

by LeS agal il dabitl 2 3Led Sy
d_g (A,B)=(V(A+B)x(d_k V(A,B))
d_g (B,A)=(N(B+A))x(d_k V((B.A))
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839 Vincenty Formula cilalod
D=R * arctan(y/x), where
X=SIN(Lata)*SIN(Latb)+COS(Lata)
xCOS(Latb)*COS(Longa-Longb)
Y=Sqrt[(COSLatb)*SIN(Longa-
Longb))2+(COSLata)*SIN(Latb)-
(Lata)*COS(Latb)*COS((Longa-Longb))2]
R= Earth mean equatorial radius= 6378 Km

Oy 8La 235
Haversine cuujpls e aluziul & LS
@lalad] Glust 3agdl @Bl e a9 formula
Lolal eldg Mol Gutly da,St 4 (o Aewgall
S I IER PP S b
d=2R arcsin{Vsin2(lata-latb/2)+(cos lata *
cos latb) * sin2 (longa-longb/2)}
d = spherical distance, r= radius of the
sphere, lata= latitude a, latb= latitude b,
longa = longitude a, longb=longitude b, R =
radius of the sphere varies from 6356.78Km
at the poles to 6378.14 Km at the equator
iols ayly @3 e Ble oo Ul ZSLU g
Lo Gaob (e by I ol Jb dpwsalt aaladly
@i |yl Ve G Lgs pudy 35183 I Jgod @3 ¥, 08/ VA
S0 At Ale Jpummll ), AOY o puiall
SLC ggilas e Lo slaiel gl Ul Gans 2 g 13y
o LS oSy a1 10 2 Lgaladeial @5 ) o y2l0
:onw yola SLC a33le
SLC_hf=fontion (longl, latl,long2, lat2),

* Vincenty, Thaddeus, 1975, Direct and inverse soutions of geodesics on the ellipsoid with application of Nested
Equations, Rurvey Review 23, (176). 8893-, Kingston Road, Tolworth Surrey, Directorate of Overseas Survey.

* cf. Haversine formula in http://en.wikipedia.org/wiki/Harvesine formula

* Nicolas, G.,( 2008) professeur honoraire, Université de Losanne, 15 rue Alfred Musset, 25300 Pontarlier.http://

thema.univ-fcomte.fr
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* Mean Center :Identifies the geographic center (or the center of concentration) for a set of features.

* Directional Distribution (Standard Deviational Ellipse): Creates standard deviational ellipses to summarize the
spatial characteristics of geographic features: central tendency, dispersion, and directional trends, measures the
degree to which features are concentrated or dispersed around the geometric mean center.

* magnitude per unit calculates area from point or polyline features using a kernel function to fit a smoothly tapered

surface to each point or polyline.
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Legend

Circle Size:The size of output circles In standard deviations.
The default circle size is 1 standard deviations. Legend

Coordinate System: GCS WGS 1984
Dalum: WGS 1384 @ Meen Conter [ uc_ 2t
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Directional Distribution ($tandard Deviational Ellpse) Legend
Creates standard deviational ellipses to summarize the @ Mean Center
spatial characteristics of geographic features: central @ CostiaiFastus
tendency, disparsion, and directional trends. . Chy
Coordinale Syslem GCS WES 15684 ] ctrseparisen_Deacionaz
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