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ABSTRACT

In traditional Islamic cities, the great mosque lies in the middle as the main
landmark of the city. It is stated in the Qur'an that the Ka'ba (Mecca sacred
mosque) was the first house that was built in Mecca city for humanity to
worship Allah. Therefore, Mecca is the holiest city of Islam, and the goal of
the annual Muslim hajj (pilgrimage). The objective of the present study is to
explore the significance of sacred mosque of Mecca global location on dry
land by using accurate measurements and Satellite programs. The results of
the study illustrate that the sacred mosque of Mecca equally distances
away from the following locations: 1) The farthest borders edges of Africa and
Europe as well, 2) The nearest borders of the new world continents along
with a part of Asia which meeting the Northern borders of North America at
the Bering Sea, 3) The farthest borders of the new world continents that
represent the outer edges of the dry land, 4) Finally, the Ka’ba is equally
distant from the geographical centers of the new world continents.
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INTRODUCTION

The concept of the old Islamic cities is based on
having the great mosque in the middle as the main
landmark of the city. In traditional Islamic cities,
mosques have function and hierarchy, and they are
placed in a constant and standard distance from each
other. A city’s main mosque was the first building that
was designed. Then, the urban neighborhood and then
the streets and alleys were designed [1].

The city of Baghdad was a direct model on
having the great mosque in the middle of the Islamic
city. It was designed as a circle about 1 km in diameter,
leading it to be known as the "Round City". The
original design shows a ring of residential and
commercial structures along the inside of the city
walls, but the final construction added another ring,
inside the first. In the center of the city lay the mosque
and the Caliph palace[2], figure 1.

Figure 1. The great mosque lies in the center of Baghdad city

The sacred city of Islam has been mentioned in
the Qur’an by the two names Makkah and Bakkah.
Historian Mahmuad Shukri al-Alast (1856-1924) wrote
that Makkah refers to the whole city and Bakkah refers
to the ‘house’, specifically the cubic shrine at the
centre of the Mosque [3]. This house is also known as
the Ka’ba.

It is stated in the Qur'an that the Ka’ba was the
first house that was built for humanity to worship
Allah. Therefore, Mecca is the holiest city of Islam, and
the goal of the annual Muslim hajj (pilgrimage). The
important question is: "Does The sacred mosque of
Mecca (the Ka’ba) lay in a unique location on the dry
land on earth?".

This research aims to explore the significance
of Mecca sacred mosque global location on dry land by
using accurate measurements to calculate real
distances between Ka'ba and selected points at the
borders of the old world (i.e. Asia, Africa, and Europe)
and the modern (i.e. North America, South America,
Australia, and Antarctica) as well.

MECCA AS THE CENTER OF THE DRY LAND

The Muslim is expected to prostrate towards
the Ka’ba when praying, five times a day. Mosques are
also expected to face Mecca. There are other rules, like
being buried with one's head in the direction of Mecca.
All of these activities require knowledge of the Qibla
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(direction to Mecca).

The scholars of the Muslim world recognized
the gibla problem much, much earlier, possibly as early
as the ninth century [4] [5] [6]-

Sophisticated mathematical solutions were
developed that were based on spherical trigonometry
and the geographical knowledge of that period.
The most commonly adopted algorithm was based on
the greatcircle path (or shortest-distance path)
connecting the observer with the Ka‘ba in Mecca and
determining its angle with the direction to North.

From the ninth century onward, various
sections of the perimeter of the Ka’ba came to be
associated with areas of the Muslim world. The earliest
known Ka’ba-centered geographical scheme is
recorded in a manuscript of the "Kitab al-masalk wa-al-
mamalik" (Book of routes and provinces) by the ninth-
century scholar Ibn Khurradadhbih. The twelfth-
century Egyptian legal scholar Zayn al-Din alDimyati,
summed it up thus[7]: "The Ka’ba with respect to the
inhabited parts of the world is like the center of a circle
with respect to the circle. All regions face the Ka’ba,
surrounding it as a circle surrounds its center, and each
region faces a particular part of the Ka’ba, figure 2.

Figure 2. EIGHT DIVISIONS OF THE WORLD ABOUT THE
KA'BA. According to an anonymous Ottoman treatise dating
from the eighteenth century. The loops pointing toward the
Ka'ba in the center contain the names of the regions or cities

for which the gibla is defined.

Two Iranian fascinating metal instruments
discovered in 1989 and 1995. Both consist of a world-
map centered around Mecca with a rule that enables
one to read off the gibla of more than one hundred
localities engraved on the map as well as their distance
from Mecca. The metalwork is clearly Safavid and can
be dated to approximately the year 1700. Only on one
of the two instruments, the European types of
compass and sundial that were originally attached to
both are still extant [8], figure 3.

Figure 3. The Iranian Qibla Instrument Found in 1989.

James Ireland Craig created the Craig retro-
azimuthal map projection in 1909. As Snyder st.ated
Azimuthal projections provide accurate directions from
the center point of the projection [9]. The Craig retro-
azimuthal is sometimes known as the Mecca projection
because Craig, who had worked in Egypt as a
cartographer, created it to help Muslims find their
gibla[10].

There are two important studies in the 20th

Century on Mecca as the center of the dry land:
The first Study: in the seventies of the 20th Century,
the late Egyptian Dr. Hussein Kamal Ad-Deen observed
that Mecca is located in the center of a circle whose
circumference passes by the outer borders of new
world Continents[11].

Despite this important scientific observation,
Prof. Kamal Ad-Deen did not offer scientific proof
through accurate scientific measurements at that time.
However, the merit of declaring this wonderful
discovery in the modern age goes to him.

The second Study: Prof. Dr. Muslim Shaltout,
an Egyptian Professor of Sun and Space Research in
Astronomy and Geophysics Research Institute in Egypt
carried out this study in the nineties of the 20th
Century. He used a computer program that was
specially developed to calculate the distance between
Mecca and selected points at the edges of the dry land
in relation to the old and the new worlds [12].

Despite the importance of this study for
adopting a clear scientific methodology, it was limited
to a computer-based study, and did not rely on real
measurements, on other hand, it was confined to only
a few points of measurements, especially in relation to
the new world edges. Moreover, some of the
measurements were inaccurate. However, this study
remains a landmark on the road to prove that Mecca
is the center of the dry land. This study also use it while
conducting in this field.

USING SATELLITE PROGRAMS TO DETERMINE THE KA'BA
GLOBAL LOCATION

It is known to all experts and specialists that
one cannot depend on normal geographical maps to
determine scientific and accurate measurements
between two locations or two cities, because they are
only drawings represent the projection of the
continents of the world. It cannot reflect the real
distances and directions at the same time.

COMPUTER PROGRAMS (METHOD OF MEASUREMENTS)

There are several satellite programs devoted to
finding gibla from any place on earth; for example,
web sites called "Qibla Direction", "Qibla locator" and
"qgibla-pointer”". These web sites contain a satellite-
map based Qibla locator service and allow muslim
people to find Qibla direction and calculate the
distance between a pair of points specified as latitude
and longitude.

This present research utilized two programs
that depend on real satellite images of the earth, give
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accurate measurements of the arcing distances and
directions between any two points on the surface of
the earth. These programs are: (a) Google Earth Pro: A
highly efficient program that accurately measures
distances between any two points on the earth by
capturing real images of the selected part of the earth
via satellites. "Google Earth Pro" offers a number of
tools that you can use to measure distances, draw
circles and make videos[13]. (b) Qibla-pointer: A highly
efficient program locates the Qibla at any point on the
earth and measure the distance between any point on
the earth and Mecca with ultimate accuracy, using
satellite images[14]. By using the above mentioned
programs, arcing distances between the Ka'ba and
four groups of points were accurately measured. The
results reached by "Google Earth Pro." and "Qibla-
pointer" Program were consistent with “Distance
Calculator program” which uses calculations for
latitude/longitude points with the formula and code
fragments for implementing them. All these formulas
are for calculations based on a spherical earth
(ignoring ellipsoidal effects) - which is accurate
enough for most purposes [In fact, the earth is very
slightly ellipsoidal; using a spherical model gives errors
typically up to 0.3%][15].

This uses the ‘haversine’ formula to calculate
great-circle distances between the two points - that is,
the shortest distance over the earth’s surface - giving
an ‘as-the-crow-flies’ distance between the points
(ignoring any hills).

POINTS OF MEASUREMENTS

Based on studies on the shape of the outer
borders of the seven known Continents, four groups of
points were selected for measuring their distances
from the Ka’ba (21.25N Lat. and 39.49E Long.)[16],
figure 4.

Figure 4: Global location of Mecca sacred mosque (the Ka'ba)

The first third groups were determined by
drawing circles (using “Google Earth Pro” Program)
from the Ka’ba touched the farthest points at the
edges of the seven Continents, figure 5.

Figure 5: Three groups of points were determined by drawing
circles from the Ka'ba touched the farthest borders of the Seven
Continents' (Example: The farthest point in the Southern coast of

Africa) (The researcher).

The fourth group of points represent the
geographical centers of the new world continents.
In geography, the centroid of a region of the Earth's
surface, projected radially onto said surface, is known
as its geographical center[17]. That is mean the
geographical center of any continent is the point that
represents the center of this continent's area.

The four groups of points are as follows:

a) The farthest points from the Ka’ba at the
edges of the old world continents. These points are as
follows: *The farthest point in the Southern coast of
Africa (18.32 Long., -34.14 Lat.). *The farthest point in
the western coast of Africa (-17.52 Long., 14.74 Lat.).
*The farthest point in Europe (western coast of
Iceland) (-23.56 Long., 65.40 Lat.);

b) The nearest points to the Ka’ba at the edges
of the new world continents. These points are as
follows: *The nearest point in the Western coast of
Australia (113.55 Long., -21.58 Lat.). *The nearest point
in the Northern coast of Antarctica (53.78 Long., -65.51
Lat.). *The nearest point in the Eastern coast of South
America (-35.15 Long., -5.29 Lat.). *The nearest point in
the Eastern coast of North America (-52.73 Long., 47.87
Lat.). *Meeting Point of Asia and North America (at
Bering Sea) (-168.46 Long., 66.00 Lat.). *The Farthest
point of Asia ( The Eastern coast of Japan) (140.52
Long., 35.42 Lat.);

c) The farthest points from the Ka’ba at the
edges of the new world continents. These points are as
follows: *The farthest point in the Eastern coast of
Australia (153.55 Long., -28.50 Lat.). *The farthest point
in the Southern coast of Antarctica (-126.73 Long., -
73.15Lat.). *The farthest point in the Southern coast of
South America (-67.93 Long., -55.72 Lat.). *The farthest
point in the Western coast of South America (-81.47
Long., -6.00 Lat.). *The farthest point in the Western
coast of Central America (-91.23 Long., 14.22 Lat.). *The
farthest point in the Western coast of North America (-
109.59 Long., 22.52 Lat.);

d) The geographical centers of the new world
continents are determined as follows: *In 1988, The
Royal Geographical Society of Australia located the
geographical center of Australia (134.21 Long., -25.36
Lat.) [18], [19]. *The U.S Geological Survey determined
the geographic center of North America in the city
of Rugby, North Dakota (-99.35 Long., 48.12 Lat.) [20],
[21]. *The geographical center of South America is
Cuiabad the capital city of the Brazilian state of Mato
Grosso (-56.05 Long., -15.35 Lat.) [22]. *Joe McCollum
located the geographical center of Antarctica using
mathematical models (79.81 Long., -85.90 Lat.) [19].

RESULTS AND DISCUSSION

DISTANCES BETWEEN THE KA’'BA AND THE FARTHEST POINTS
IN THE OLD WORLD CONTINENTS (AFRICA AND EUROPE)

The measurements showed that the average
distance between the farthest borders in continents
Africa and Europe (Iceland) is 6449 km, figure 6. See
also results of the measurements in table 1. The
Deviation degree of measurements ranging from 2.17%
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(143 Km.) to 5.70% (366 Km.).

Figure 6: A real satellite image shows that Ka’ba is located in
the center of a circle that passes through the farthest points
at the edges of the Old world Continents (Africa and Europe).
(The researcher).

A part of Asia was not included in the previous
distance due to the vast area of this continent. The
remaining part of Asia will be included in the
measurements of the new world borders. That is
because the farthest point in Asia meets the farthest
one in the northern borders of North America at
Bering Sea. This fact was unknown until the North and
South Americas were discovered.

Table 1: The distance between the Ka’ba and the farthest points
at the edges of the old world Continents (the Researcher).

Table 2: Distances between the Ka’ba, and the nearest borders at
the new world Continents and the farthest location in Asia and
North America (the Researcher).

Continent Location Longi- Latitude Arc Devia-
(Qibla tude dis- tion
direction) tance degree
(km)
1- Australia. Western 113.55 -21.58 9360 0.60%
Coast.
(295.81°N)
2-Antarctica. Northern 53.78 -65.51 9750 5.5%
Coast.
3- South Eastern Coast. -35.15 -5.29 8693 6.6%
America. (66.81°N)
4- North Eastern Coast -52.73 47.87 8453 9.1%
America. (73.45°N)
5- Bering Sea. Meeting Point -168.46 66.00 10000 7%
of Asia and
North
America.
(333.22°N)
6- Asia. Eastern Coast 140.52 35.42 9578 3%
of Japan.
(293.67°N)
Average 9306 0%
Distance.

Continent Location Longitude Latitude Arc Deviation
(Qibla distance degree
direction) (km)
1- Africa. South Africa 18.32 -34.14 6592 2.147%
(23.41°N)
2- Africa. Western -17.52 14.74 6083 5.70%
Coast
(73.95°N)
3- Europe. Iceland -23.56 65.40 6672 3.35%
(105.37°N)
Average 6449 0%
distance.

DISTANCES BETWEEN THE KA’BA AND THE NEAREST POINTS
AT THE EDGES OF THE NEW WORLD CONTINENTS

It was found that the average distance
between the Ka’ba and the nearest borders in the new
world continents, in addition to the meeting point of
Asia and North America at Bering Sea are 9306 km.,
figure 7.

Figure 7: Tow real satellite photos show the measurement lines
between the Ka’ba, the western coast of Australia and the
eastern coast of South America.) (The researcher).

The result of the measurements is shown in
table 2. The Deviation degree of measurements
ranging from 0.60% (54 Km.) to 9.10% (853 Km.).

DISTANCES BETWEEN THE KA’'BA AND THE FARTHEST POINTS
AT THE EDGES OF THE NEW WORLD CONTINENTS

It was found that the average distance
between the Ka'ba and the farthest borders of the
new world continents are 13611 km, figure.8.

Mecaa

Figure 8: A real satellite image illustrating the circle whose
center is the Ka’ba. This image is taken from the Pacific Ocean
direction that is exactly opposite to Mecca on the other side
of the earth (The researcher).

The results of the measurements in table 3. The
Deviation degree of measurements ranging from 1.20%
(161 Km.) to 4.30% (608 Km.).

Table 3: Distances between the Ka’ba and the farthest borders
at the new world Continents (The Researcher).

Continent Location Longitude Latitude Arc Deviation
(Qibla distance degree
direction) (km)
1- Australia. Eastern 153.55 -28.50 13384 1.67%
Coast.
(279.47°N)
2-Antarctica. Southern -126.73 -73.15 14219 4.30%
Coast.
(164.13°N)
3- South Southern -67.93 -55.72 13080 4%
America. Coast.
(91:47°N)
4-South Western -81.47 -6.00 13450 1.20%
America. Coast.
(68.58°N)
5- Central Western -91.23 14.22 13433 1.30%
America. Coast.
(54:39°N)
6- North Western -109.59 22.52 14102 3.50%
America. Coast.
(35:80°N)
Average 13611 0%
distance.
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DISTANCES BETWEEN THE KA'BA AND THE GEOGRAPHICAL
CENTERS OF THE NEW WORLD CONTINENTS

It was found that the average distance
between the Ka'ba and the geographical centers of the
new world continents (i.e. Australia, the two Americas,
and Antarctica) are 11482 km., figure 9.

CCC

Figure 9: Real satellite images showing the measurement lines
between the Ka’ba and the geographical centers of the new
world Continents (The researcher).

Results of the measures between the Ka'ba and
the geographical centers of the new world continents
are illustrated in table 4. The Deviation degree of
measurements ranging from 1% (58 Km.) to 4.70%
(518 Km.).

Table 4: The distance between the Ka’ba and the geographical
centers of the new world Continents (the Researcher).

Continent (Qibla Longitude Latitude Arc Deviation
Geograph- direction) distance degree
ical (km)
center.
Australia (287.90°N) 134.21 -25.36 1424 0.50%
Antarctica. (320.96°N) 79.81- 85.90 12000 4.50%
South (70.51°N) -56.05 -15.35 11203 2.40%
America.
North (38.38°N) -99.35 48.12 11302 1.50%
America.
Average 11482 0%
distance.

The previous results illustrate that the Ka’ba
(the sacred mosque of Mecca) equally distances away
with a slight deviation from the following borders,
figure 10: The farthest points at the edges of Africa and
Europe as well; The nearest points at the edges of the
new world continents along with the remaining part of
Asia which meeting the northern borders of North
America at the Bering Sea; The farthest points at the
edges of the new world continents that represent the
outer edges of the dry land; Finally the Ka’ba is equally
distant from the geographical centers of the new
world continents.

Figure 10: The Ka’ba is the Center of three circles that nearly pass
through the edges of the dry land of the old and new world.
The fourth one passes through the geographical centers of the
new world continents (The researcher).

Upon  conducting all  the  previous
measurements with some other mosques and
locations (Jerusalem mosque [23], Medina mosque
[24], Greenwich city [25] and the geographical center
of the seven continents [26]), It was not find that any
of them achieves what is achieved by the distinguished
global location of Mecca's (the Ka’ba).

The equidistant azimuthal projection, centered
on Mecca taken from Waldo Tobler’s PowerPoint
presentation [27], [28], figure 12, also showed that
Mecca is the only location on the earth that can be
located in a unique location on the dry land,
represented by the seven known continents .

a Circle of Jerusalem mosque. b Circle of Medina mosque.

d- Circle of Greenwich city e- Circle of the Geographical

center of the seven continents.

Figure 11: Four real satellite images. The circles do not pass
through the outer edges of the new world continents as Mecca
circle did (compare with figure 8) (the researcher).

Figure 12: The equidistant azimuthal projection, centered on
Mecca, and green lines showing the Qibla directions.

CONCLUSION

The accurate scientific measurements and the
satellite images proved that the sacred mosque of
Mecca (the Ka'ba) is the center of the dry land. It is
found to be located in the center of four circles that
pass through the edges of the dry land of the world's
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seven continents and the geographical centers of the
new world continents.

Thus, the Ka'ba's global location is unique and
incomparable. In accordance with the mentioned
scientific evidences, it will be impossible to say that
chance alone enabled the sacred mosque of Mecca,
to play the role of being the Qibla for all Muslims.

It is Allah's choice and selection that includes
great wisdom. When Muslims direct themselves
toward Mecca (the gibla), they direct themselves to
the center of the dry land. It should be also mentioned
that the centrality of Mecca mosque on earth,
facilitates the performance of pilgrimage for all
Muslims from every corner of the world.
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