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Abstract 

One needs of Muslims in worship is to determine the direction of qibla. For Muslims who do not have 

advanced technology equipment, they can not determine the Qibla at noon, there is one alternative to 

know the Qibla direction using objects in the night sky that is the planet Venus. Based on observations 

using astronomical calculations in mind that Venus appeared very luminous in the western horizon 

when the sky conditions at the time it was sunny and the sun had set perfectly. Conversely at dawn in 

the eastern horizon, we can also see one of the planet is called the morning star. This research answer 

the question how the stage of determine the direction of Qibla somewhere using the position of the 

planet Venus and what a proof calculation of position of Venus in the sky. To obtain the direction of 

Qibla in Indonesia is looking for the planet Venus position data using the coordinate system horizon 

(altitude and azimuth planet Venus) somewhere and then applied to the theodolite. After that, direct the 

lens of the theodolite toward the position of the planets Venus and rotate clockwise (equal to the 

difference between the azimuth angle with azimuth mecca of Venus) to get the true direction of Qibla. 

So the position of the planet Venus can be used as an alternative to determine the direction of qibla 
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1. Introduction 

Determine qibla means to determine the direction from any point on the earth's surface to 

face Baitullah at Mecca. The Qibla is the Kaaba in Mecca located at coordinates 21o 25’ 

21,02” N and 39o 49' 34,25" E.1 The argument about the qibla is as follows legal basic of al-

Qur’an which is Surah al baqarah verses 149-150 that talking about compulsory Moeslim 

from whatsoever place you come forth and turn your face towards the Sacred Mosque. In 

addition based on the opinions of scholars associated schools an obligation to attempt to 

determine the direction of Qibla, one of them with signs of nature. Based on that arguments, it 

is clear that facing the Qibla is important. Many ways to determine the direction of Qibla are 

as follows: azimuth qibla, rashd al qibla, qibla every time methods etc.2 This paper will 

describe how to determine the Qibla direction using the planet Venus, as a second celestial 

brightness after the Moon.  



Determining the direction of Qibla is calculated using spherical trigonometry. Spherical 

trigonometry calculation using the formula refers to three points forming a triangle points at 

the Ka’bah, a point at the North Pole, and point one place on the earth's surface.3 In addition, 

Qibla direction can also be determined by calculating the time when the shadow of an object 

on the earth's surface indicates the direction of Qibla. This time is known as the shadow of the 

direction of Qibla (Rasydul Qibla) either global and local. 4  Moreover, the method of 

determining the direction of Qibla is calculated by reference to the celestial bodies, namely 

the sun or the moon, where the sun or the moon is used as a reference to determine the 

direction of Qibla somewhere on the Earth's surface. In addition, we can use other celestial 

bodies, namely the planet Venus can be observed in the morning and evening. Using the 

planet Venus as a reference point the direction of Qibla is not contrary to the argument, 

because the method of calculation is the same as the calculation using the sun and the moon5 

as a reference point. 

Moments before sunrise we will see a celestial object that shine bright in the eastern sky. 

Likewise, at other times when he saw the western sky just after sunset, we will see a bright 

light sky objects all. These celestial objects so bright in the morning when the sky was already 

getting light as sunlight, this thing is still visible. Tribe Java in Indonesia mention this 

celestial objects as Panjer Esuk, star shining in the morning. Whereas objects referred to 

above is actually not a star but a planet that were located very close to the earth, namely 

Venus. 

Toward evening, Muslims can use celestial bodies appear to know the direction of Qibla. 

During this determination Qibla direction using only the sun and moon, whereas other planets 

like Venus can be observed in the morning and afternoon to be used as an object direction. 

Moreover, Indonesia is geographically located on the equator which has a strategic position to 

view the sunrise and sunset are perfect. Venus is referred to as the third brightest object after 

the sun and moon, it is this which later became one of the ease of getting directions. In this 

paper will be assessed on the existence of the position of Venus and its benefits to show the 

direction of Qibla in Indonesia. 

 

2. Materials and Methods 

2.1 Data sets 

Data on the planet Venus in this research include a definition, physical movements and 

positions of Venus in the solar system. Information on the definition, physical and movement 

of the planet Venus were obtained from literature such as books and journals. Some of the 
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literature is used as a theoretical basis, namely basic book about the coordinate system 

horizon to explain the position of the planet in the form of coordinates, namely the azimuth 

angle and height of celestial bodies. 

 

Figure 1. The observer’s celestial sphere. 

The horizontal (alt-azimuth) system is the most primitive system, most immediately related 

to the observer’s impression of being on a flat plane and at the centre of a vast hemisphere 

across which the heavenly bodies move. In figure 1, the observer at O, northern latitude φ, can 

define the point directly opposite to the direction in which a plumb-line hangs as the zenith, Z. 

The plumb-line direction is known as the nadir, leading to the Earth’s centre, if we assume the 

Earth to be spherical. On all sides, the plane stretches out to meet the base of the celestial 

hemisphere at the horizon. The azimuth may be defined as the angle between the vertical 

through the south point and the vertical through the object X, measured westwards along the 

horizon from 0◦ to 360◦, or the angle between the vertical through the north point and the 

vertical through the object X, measured eastwards or westwards from 0◦ to 180◦ along the 

horizon. A third definition commonly used is to measure the azimuth from the north point 

eastwards from 0◦ to 360◦.6 

In addition, data on Venus from data gathered Nautical Almanac. Nautical Almanac is 

ephemeris data containing data about the sun, moon, planets and stars to be used in navigation 

purposes.7 But apparently the Almanac can also be used to calculate the position of the planet 

Venus that allows us to know the direction of the Qibla of the Indonesian state. 



 

Figure 2. Nautical Almanac Data (source: TheNauticalAlmanac.com) 

In calculating the Qibla direction we need a coordinate data point will be calculated and the 

coordinates of the Kaaba in Mecca via GPS (Global Positioning System). Then to do a 

comparison, the authors use the software Stellarium 0.15.0. 

 

2.2 Research Methods 

This study is a descriptive analysis, relevant explanations and exposure data both with 

words and cultural objects whatever has to be translated into the language, both orally and in 

writing. In this case, the researchers tried to explain how to use the position of Venus to 

determine the direction of Qibla. Investigators collect evidence planet Venus shoot either 

using the eyes or using the equipment to indicate that the planet Venus is a planet that is easy 

to find in the morning before sunrise, and when the afternoon when the sun is going down.  

Subsequently, researchers attempted to explain how the procedure for calculating the 

position of the planet Venus as a method of determining the direction of Qibla. To describe 

this, researchers used theoretical calculations spherical trigonometry to determine the Qibla 

then take into account the azimuth angles of the Qibla of azimuth Venus who already are 

targeted using the equipment. 

In this study there are data comparison between the position of Venus calculations using the 

data nautical almanac and Stellarium software. Reasons of comparison using Stellarium 

software is because the software is widely accessible to the public freely, so the comparisons 

of this software Stellarium also shows the validity of the presentation of the position of 

objects sky. Other than that Stellarium is a free open source planetarium for computer. It 

shows a realistic sky in 3D, just like what we see with the naked eye, binoculars or a 

telescope.8 
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3. Results and Discussion 

3.1. The View of Venus from the Earth 

Before we use the planet Venus as a reference point determining the qibla direction, we 

must first know the characteristics of the planet Venus. this in order not to be mistaken in the 

observations. To be able to describe the physical state of the planet, can be explain into 

several points. Venus is a terrestrial planet with a radius of 6051.8 km. Venus rotates in the 

opposite direction from the other planets (from east to west) and very slowly so that one day 

on Venus is longer than 1 year. Almost no magnetic field detected in Venus. Venus has more 

volcanoes than the other terrestrial planets. Pioneer and Magellan radar data showed that the 

surface of Venus is very smooth / flat. Topographic variations on Venus is almost 14.6 km. 

This occurs due to lava that fills small craters and covered almost the entire surface of Venus. 

9 

Venus is visible at the edges of night, lingering near either dawn or dusk. It hangs low and 

bright in the morning or evening sky, sometimes near the crescent Moon. Because Venus’ 

greatest angular distance from the Sun, known as its maximum elongation, is 47 degrees, it 

appears as the evening star just after sunset or as morning star just before sunrise, but never as 

both an evening and morning star on the same day.  

When viewed through a telescope, Venus brightens and fades and also in apparent size, 

during its dance around the Sun. As notices Galileo Galilei (1564-1642) in 1610, the planets 

exhibits a complete sequence of Moon-like phases, which mean that Venus should orbit the 

Sun rather than the Earth. Its apparent illumination goes from a full round disk to a narrow 

crescent and back to rotundity again every 19 months. Venus also appears to grow when it 

approaches us in its orbit and shrinks as it recedes. When Venus is farthest from the Earth, on 

the opposite side of the Sun, it is fully illuminated and smallest. As the planet comes closer to 

Earth, it looks partly illuminated and larger.10 All this shows that Venus has a characteristic to 

be used as a reference in determining the direction of Qibla. 

 

3.2. Stage of Calculation Qibla direction using the position of Venus  

Calculation Qibla direction using the position of Venus in the morning and evening, briefly 

divided into four parts as well as using the Sun as point reference in determining qibla 

direction11: first, to prepare the data Venus using a calculation system coordinates horizon 

(altitude and azimuth of the planet Venus), the second is to calculate the direction of Qibla 



city of Yogyakarta, and the third stage is a step of using theodolite in determining the 

direction of Qibla. 

1) The calculation of the position Venus  

a. Hour angle of Venus 

,      (1.1) 

Where t is hour angle, and GHA is Greenwich Hour Angle and  is longitude of 

Yogyakarta 

 

b. Declination of Venus  

      (1.2) 

Where  is declination of Venus, and A is the first data (dec 1), and B is the second 

data (dec 2), and C is deviation of times 

 

c. Altitude of Venus 

  (1.3) 

Where h is altitude of Venus, and  is the latitude, and  is declination of Venus and t 

is hour angle of Venus, respectively. 

 

d. Azimuth of Venus 

    (1.4) 

Where Az is azimuth of Venus and  is declination of Venus and  is latitude and t is 

hour angle of Venus 

 

2) The calculation of qibla direction (Yogyakarta) 

       (1.5) 

Where Az is azimuth of qibla and k is latitude of Ka’ba and x is latitude of Yogyakarta 

and C is diference of longitude both Yogyakarta and Ka’bah. The position of Ka’ba is 21˚ 

25′ 21,02″ N and 39˚ 49′ 34,25″ E, whereas Yogyakarta (7˚ 47′ 02,6″ S and 110˚ 26′ 07,2″ 

E) 

  

3) Using theodolite as a tools 

 Use the lens theodolite to aim Venus during the afternoon. After obtaining the focal point of 

the planet, lock the horizontal angle and the position on the condition of zero degrees. Then 

turn the theodolite clockwise by the difference between the azimuth angle mecca of the city 

of Yogyakarta with azimuth Venus. 

Through the above calculation formula, the authors calculate the Qibla direction 

Yogyakarta using the position of Venus on 22 November 2016 at 18: 15 pm. The conclusions 

are qibla angle of Yogyakarta is 294o 41' 31.6" and GHA of Venus is 307o 6' 30" and 
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declination of Venus is -25o 12' 51" and h Venus is 32o 35' 54.65" and azimuth of Venus is 

244o 58' 45.2 ". 

The results of the above calculation indicated that the planet Venus can be used to direct the 

Qibla. During this time, the related research Qibla direction very much that such Qibla and the 

shadow of the gnomon by Sun 12 , analysis of Qibla calculation on the software and the 

accuracy of the many methods of determining the direction of Qibla13 and the accuracy of the 

many methods of determining the direction of Qibla. 

 

3.3 Comparison of the results of calculations based on the Nautical Almanac and 

Software Stellarium 

Comparison of the results of the calculation of the position of Venus using nautical almanac 

data and software Stellarium showed no significant difference. Here is a comparison of the 

position of Venus on 22 November 2016 at 18:15 pm.  

 

Table 1. Comparison of the position of Venus using the Nautical Almanac and Stellarium 

Time Coordinate 

Venus  

Nautical 

Almanac 

Stellarium Deviation 

22 Nov 

2016 

04.30 

WIB 

H 32o 35’ 54,65” 32o 29’ 30” 00o 6’ 24.65” 

Az 244o 58’ 45,2” 244o 58’ 08.0” 00o 0’ 37.2” 
 

 

Figure 3. The position of Venus on the west horizon on November 22, 2016 at Yogyakarta 

(source: stellarium 0.15.0) 

 

4. Conclusion 

Determination of qibla direction using the position or azimuth of Venus is an alternative 

way that can be done, because the calculation step has the same steps using the sun or moon 

azimuth. To be able to prove the exact position of Venus, the researchers use a theodolite to 



make comparisons with Stellarium software that is quite familiar in the community. The 

conclusion is the result of the calculation of the position of Venus manually has similarities 

with data on Stellarium. 

 

 
*Corresponding author: Anisah Budiwati 

Department of Islamic Law,  

Islamic University of Indonesia,  

Kaliurang street km. 14,5 Yogyakarta 

E-mail: anisah.budiwati@uii.ac.id 

 

 

 

 

 

 

 

 

References  

                                                 
1 This coordinate data is based on taking the midpoint of the Kaaba building through Google 

Earth software.   
2 Ahmad Izzudin, Penentuan Metode Arah Kiblat dan Akurasinya, Conference Prosiding, 

Annual International Conference on Islamic Studies (AICIS), (2012) 
3  Muhyiddin Khazin, Ilmu Falak dalam Teori dan Praktik, Yogyakarta : Buana Pustaka, 

(2004),  49-80. 
4 Slamet hambali, Ilmu Falak Arah Kiblat Setiap Saat, Yogyakarta: Pustaka Ilmu, (2013),  38-

62 
5 Sobirin, Penentuan Arah Kiblat berdasarkan Azimuth Bulan, thesis, 2012 
6 A.E.Roy and CD Clarke, Astronomy Principles and Practice, 4th edition, 59.  
7 Eno Rodegerstds, The Nautical Almanac 2016, theNauticalAlmanac.com 
8 www.stellarium. org 
9  Lang, Kenneth.R, The Cambridge Guide to The Solar System, Second Edition, UK: 

Cambridge University Press, (2011), 223 - 228. 
10  Lang, Kenneth.R, The Cambridge Guide to The Solar System, Second Edition, UK: 

Cambridge University Press, (2011), 222 
11 Slamet hambali, Ilmu Falak Arah Kiblat Setiap Saat, Yogyakarta: Pustaka Ilmu, (2013),  

37- 40 
12  Moedji Raharto dan Dede Jaenal Arifin Surya, Telaah Penentuan arah Kiblat dengan 

Perhitungan Trigonometri Bola dan Bayang-Bayang Gnomon oleh Matahari, Vol. 11, p. 

23-29 (2011), Jurnal Fisikia Himpunan Fisika Indonesia 
13  Ahmad Izzuddin, Kajian Arah Kiblat dan Akurasi Metode Penentuan Arah Kiblat. 

Disertation, (2011) 


