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It is necessary to orientate especially the sanctuaries of the world to a determined direction. Within this context,

Muslims should face towards Ka'ba (that is the most sacred Muslim site in the world) in Mecca City of Saudi
Arabia during their prayer obligatory. The direction that Muslims face towards during prayer is called gibla and a
wall niche, known as mihrab, of the mosques should orientate towards the gibla direction. The angle of the gibla

direction is not fixed and depends on the location on the world (Figure 1).

For the validation of the prayer, the direction of the gibla should be determined precisely. There are numerous Ka'ba

Figure.1 Schematic Representation of the Qibla Direction on the World.

studies in this field and gibla direction is determined with different equipment and computation methods by

The accuracy of each method is varied. However, the
using different approvals and approaches. Qibla direction can be determined mainly with; 4

. difference between the determined and real qibla direction |
» using qibla time, a0 | g0

should not exceed 45° (Figure 2). '
» using qibla map, "9 ) I"\

» using astronomical instruments such as astrolabe, i

» using trigonometric formula.
I Figure.2 Permitted Declination Bound.

 In this study, gibla directions of selected mosques of Corum City which were constructed in different periods
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(i.e. between 15th and 21th century) were determined by using GPS measurement, which is a widely used i € izava™ ATCAN cos@, tan @, , —sin @, cos(A; ., —4)
satellite-based point positioning system. (gﬂi ,/1-)
 In order to provide this, coordinates of two points on the direction of the mosque’s wall representing the Ka’ba
gibla direction were determined with satellite-based positioning method, i.e. GPS measurements and ((PKarba-/lKa»ba)
azimuth of gibla direction was calculated by using geodetic formula. Figure.3 Qibla Angle on a Spherical Triangle and Formula
Ka'ba R
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* On the other hand, real gibla directions of each mosque were calculated by trigonometric formulas (Figure s ‘\
3). Determined existing and calculated real gibla angles were compared and the differences were ‘\ |
interpreted according to the Islamic criteria. Besides, these differences were interpreted for the accuracies ‘\
of the approaches used for the determination of gibla during the period of the mosque constructions. ‘\ Mosque
\
\

Figure.4 Measurement of Mosque Qibla Direction

Table 1. The Differences Between the Existing and Calculated Qibla Directions

Real Qibla Direction Existing Qibla Direction Differences
i | ,,(,-ff’ h Name Year of Construction Degree(o) Minute() Second (7) Degree(o) Minute() Second (7) Degree(o) Minute() Second (7)
o vﬁés Mosque 1 1579 166 20 3l 172 42 47 ] 22 16
Mosque 2 16350 166 20 30 183 26 32 17 6 2
Figure 5. Location of TUSAGA-Aktif Reference Stations Vosque 3 1000 e °! 0 = = ! ¢ ik !
- - Mosque 4 1083 166 1) 1 169 12 43 2 47 41
Mosque 3 1997 166 23 33 167 17 14 0 33 4]
Mosque 6 2009 166 16 3 162 21 11 2 11 g
Major developments in the world of informatics have led to the creation of different solutions with various Mosque 7 2013 166 10 33 166 10 1 0 0 32

algorithms and major changes in numerous professional fields as well as in GPS surveying. Although; in 1990’s,
CONCLUSIONS

it was necessary to obtain positioning with Global Positioning System (GPS) using at least two receivers;

nowadays an accuracy of within centimeters level of positioning has become possible using single receiver and When the results given in Table 1 are examined, the existing Qibla directions of all mosques are acceptable

NS REIeATgRlEsn OIS TN TSRS Bt Gsretite e Ao Belig Ceeidn s el according to the Islamic comment stated above. However, the differences at especially VeliPasa, Kellegoz and

rapid solutions to the users. Network-RTK systems have been set up to provide data collection, processing and Han mosques are respectively about 17,16 and 6 degree

iransmission.to users. In Turkey, CORS network later renamed as TUsAGA-AKIT Network put Intg seryice in In the other hand, qible directions of constructed mosques after the 2000s are highly accurate than former

2009. The network consists of 146 reference stations with an average spacing of 70-100 km covering the entire

mosques.
country of Turkey including the Turkish Republic of Northern Cyprus (Figure 5).
I2S%N\ .
Ve aV,. .
_ Il TN / =] = o, amtt 1| 10 Mgy .
- o Ll L Il : T T : . = 0 B . m el BN s
I I b T o A v v 1 AL | ' 1 [ U=k REFERENCES
g n”.n_'lll_m"' pn s —
_ . S I--“_I.I_- ' Abdali, S. M., (1997). “The Correct Qibla”, at http://nurlu.narod.ru/gibla.pdf
UNIVERSITESI Almakky, G. and Snyder, J., (1996). “Calculating an Azimuth from One Location to Another A Case Study in Determining the Qibla to Makkah”, Cartographica, 33(2), pp. 29-36.
CONTACT Bakici, S. and Mekik, C. (2014). TUSAGA-Aktif: Delivering Benefits to Turkey. Coordinates, X(02), pp.19-26.
Prof. Dr. Reha Metin ALKAN Asiri, H. M., (2010). “Geodetic Applications of Satellite Data”, Journal of King Abdul Aziz University: Science Journal, 22(2), pp. 201-211.
o L. o Te|eph0ne : +90 364 219 1926 Ince, C.D., Alkan, R.M., Sahin, M. and Ozer, H., “Determination of Qibla Direction of New Mosques in Istanbul Using Global Positioning System”, Proc. of the International Symposium on Remote Sensing and
Hitit Universitesi RektorlGga o E-mail - alkan@hitit.edu.tr Integrated Technologies, pp. 267-272, Istanbul, Turkey, 21-23 October, (1999)
Kuzey Kampisi, 19030 Corum / TURKIYE Kimerling, A. J., (2002). “Cartographic Methods for Determining the Qibla”, Journal of Geography, 101(1), pp. 20-26

Yilmaz, M., (2012). “Historical mosque orientation in Turkey: Central-Western Anatolia Region, 1150—1590”, Journal of Historical Geography, 38(4), pp. 359-371.




