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ABSTRACT 
 
 The development of astronomy in Andalusia is interesting to study. In its gloomy days Andalusia under 
Umayyad rule was faced by opposition for tools of knowledge considered as foreign (Dakhil) which could lead 
to disbelief. The emergence of caliphs who understood issues in philosophy, mathematics, medicine and 
astronomy brought a new ray of hope for the development of astronomy among Andalusian scholars. More 
interestingly, some of the caliphs themselves were scholars in these fields. This article is a cursory survey of the 
twists and turns experienced by Andalusian scholars and their contribution in advancing astronomy whether 
theoretically or through observation of the universe. As is already known, observation of the universe is the 
essence of education and research in astronomy to this day. This research fully uses historical reference to 
obtain complete historical data on the development of astronomy in Andalusia. It finds that the Andalusian 
Muslim caliphs and scholars were greatly devoted to knowledge even though there sometimes occured political 
instability in the country and even lack of funds. This goes to show that astronomy already had a special place in 
the hearts of Islamic leaders and scholars since the medieval century.   
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Introduction 
 
 The rise of Arab scholars in astronomy had brought a very deep impact on European civilization. Indeed, 
the discipline of knowledge known as “The Queen of Sciences” had contributed much to the momentum and 
development of knowledge in Europe. In medieval centutries, Andalusia was the hallmark of rapidly developing 
knowledge as a spillover effect from the city of Baghdad in Iraq. The rise of prominent Arab scholars, 
particularly in astronomy, had obvious impact to a knowledge revolution from natural sciences based on 
religious belief (Aqidah). Although Andalusia was quite distantly separated from Arab lands in the East and 
North Africa, this city had given birth to many leading figures in various disciplines including astronomy 
(Ibrahim et al., 2012). Among the factors which stimulated this development was the political will of the rulers 
who wished for progress in this discipline (Sidik and Mujani, 2012; Mujani et al., 2012). 
 
The Meaning of the Term “Arab” in the Islamic Civilizational Context:  
 
 Discussion of the development of astronomy among Muslim scholars means the development of astronomy 
among scholars in the Islamic civilization. And discussion of Muslim scholars means discussion of the role of 
Arab scholars and their contribution. The term “Arab” in this context needs to be explained. This is to eliminate 
any racial prejudice/bias of “Arab” (Asabiyyah) in a study such as this.  
 The term “Arab” after the first century Hijrah refers to each individual who lived under the patronage of the 
Islamic caliphate and government and who used the Arabic language as the language of knowledge and 
communication. Due to this, the term “Arab” encompasses Persian, Indian, Turkish, Syrian, Egyptian, Berber, 
Andalusian and others. They were associated in many ways besides aqidah and moral values, among which was 
the use of Arabic as a language of knowledge and communication. Should the term “Arab” not include the other 
races as mentioned, there would not be a successful discussion of development in astronomy because the 
excellence of this discipline was rarely led by Arabs themselves. Therefore, it is appropriate to define the term 
“Arab” as referring to the language of knowledge and communication rather than race or descent (Nallino, 
1989). 
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The Political Scenario of Andalusia in Medieval Century: 
  
 If in Baghdad development of knowledge was given honourable attention and unequivocal support by 
caliphs, it was a different story in Andalusia. History showed that as soon as the Umayyads ruled Andalusia,  the 
development of astronomy, philosophy and related disciplines lost their radiance and were no longer in the 
limelight among scholars and the public. This does not mean that the relevant disciplines were eliminated, but 
only that they were not given due attention. 
 Most researchers relate the stagnancy of astronomy to the influence of the Hanafi school of law when it was 
made the official school of the country. In one aspect, the Hanafi school was too narrow in its attitude towards 
matters of philosophy and modern knowledge such as astronomy. It was public knowledge then that whoever 
focused on astronomy and philosophy was publicly considered as Kafir Zindiq. They would be looked at with 
askance, and their activities would be curtailed. The Andalusian ruler began to give orders for works on 
philosophy and astronomy to be burned wherever found (Shami, 1997). 
 This disapproval of scholars of philosophy and astronomy lasted for quite some time. Fath ibn Khaqan’s 
comments in his treatise in introducing  Abu Bakr ibn Bajah as the last Andalusian philosopher, said : “…He 
studies philosophy, gazes at the horizon and rejects the Word of Allah, holds onto astronomy, he denies that all 
come from and return to Allah, he refers to the stars and planets in worldly affairs, thus he sins against Allah the 
All-Knowing…” (Al-Muqriyy, 1949). 
 What happened to Ibn Bajah was also experienced by other philosophers and scholars of astronomy such as 
Mutarrif al-Ishbiliy who was a prominent scholar of astronomy. He had formulated his own Zij. In the book 
Nafh al-Tayyib it was stated: “…he wrote some works on astronomy…but the Andalusians accused him as 
Kafir Zindiq, because of this, he did not disclose his works and fruits of his research…” (Al-Muqriyy, 1949). 
All these had ended when there appeared several caliphs who personally paid serious attention to developing 
this discipline. Among them were as follows: 
 
Caliph Abd Rahman al-Thani (d. 852): 
 
 Caliph Abd Rahman had eliminated rebellion in the country and was able to focus on development. His 
reign was an important turning point in the history of Andalusian civilization. He had opened the way for 
scholars of astronomy to further their activities, as with other disciplines such as mathematics, medicine and 
philosophy. He was surrounded by scholars of astronomy who had worked tirelessly to produce various works 
in astronomy (Majallat ‘Alam al-Fikr, 1982). 
 
Caliph al-Mustansir Billah (961-976): 
 
 Caliph al-Mustansir was al-Hakam al-Thani bin Abdul Rahman al-Thalith. He was greatly committed to 
astronomy. He also liked to examine events and phenomena and sought to investigate their relation with 
celestial movements (Al-Muqriyy, 1949). 
 
Caliph Hisham al-Thani (976-1009): 
 
 This caliph was the son of al-Hakam al-Thani, and he had a deep interest in astronomy (Al-Muqriyy, 1949). 
 
Caliph Al-Mutamid bin ‘Ibad (d. 1095): 
 
 Caliph Muhammad bin ‘Ibad was one of the Ishbiliyyah rulers. He loved to be in the company of scholars 
of astronomy, among whom was Abu Bakr al-Khaulaniy. However, he found Abu Bakr not as competent in 
astronomy from a mistake in his astronomical predictions. 
 
Caliph Ibn Hud (d. 1237): 
 
 Caliph Muhammad bin Yusuf bin Hud was the last Andalusian ruler who mastered the disciplines of 
philosophyand astronomy. Al-Katib al-Shaqandi equated his level of knowledge in astronomy to Ibn Tufayl’s in 
medicine (Al-Muqriyy, 1949). 
 
Leading Andalusian Figures in Astronomy: 
 
 To line up all of the Andalusian scholars in astronomy would be too lengthy for this discussion. For the 
purpose of this survey, it suffices to highlight only a few leading figures who have substantially contributed to 
this discipline in Andalusia. Among these prominent scholars were: 
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‘Abbas bin Firnas (d. 887): 
 
 He was a prominent scholar of astronomy from Cordova. It is believed that he was the first to investigate 
and attempt to fly. He also set up the first simulation of the sky dome to survey and explore planets, stars, 
clouds, thunder and lightning. He was greatly interested in the formulation of the calendar, astronomical 
calculations and time measurement. For this purpose, he invented a type of clock which displayed time 
measurement according to his views (Al-Ward, 1972). 
 
Abu al-Qasim Masalamh bin Ahmad al-Majriti (d. 1007): 
 
 He was also a prominent scholar of astronomy and astronomical observations, in addition to being an expert 
in medicine and mathematics. He had invented various astronomical devices. He had also travelled to the 
eastern part of the Islamic world to widen his knowledge. On his return from the East, he had brought home 
various treasures of knowledge, particularly in astronomy. He was regarded as the pioneer in the transformation 
of knowledge to Andalusia in the disciplines of astronomy, mathematics and chemistry. 
 His deep interest in astronomy was very apparent. His study focused on the development and intellectuality 
of astronomy of that time. He was very impressed with the Zij formulated by Muhammad bin Musa al-
Khawarizmi. And he also took the initiative to translate the Zij from Persian to Arabic and edited it by 
improving, adding and modifying it.The result was a new Zij known as “Ikhtisar Zij al-Khawarizmi”. He also 
worked tirelessly to summarize Zij al-Battani (Ibn Abi Usaybi‘ah, 1962). 
 In his efforts to advance astronomical instruments during his time, he wrote a book “Risalah fi al-Astrulab”. 
This work is a complete manual for the operation of an astrolabe in formulating the calendar as well as in 
astronomical observations. Some opinions state that the work “Ghayat al-Hakim” was his writing. This work 
discusses magic and astrology and is well-known in Latin as Picatrix (Shukhat, 1978).    
 
Ibn Abi al-Rijal (d.1040): 
 
 His full name was Abu al-Hassan ‘Ali bin Abi al-Rijal al-Shaibaniy al-Maghribiy al-Andalusiy. He was a 
prominent scholar in astronomy, mathematics and sky architecture. He was also an expert in formulating the 
calendar and understood celestial nature and movements. Among his works was “al-Bari‘ fi Ahkam al-Nujum”. 
This work was greatly esteemed by King Novus X of Spain who commanded it to be translated into Spanish. 
 It contained eight chapters and was published in Italy in the years 1485, 1503 and 1523 (Al-Bustaniy, 
1975). This work discusses astronomy, planetary positions and constellations of stars. It also explains the nature 
and characteristics of the sky mass and explains the relation between the said masses with planetary movements. 
The manuscript of this work is being kept in two original copies at Darul Kutub al-Zhahiriyyah in Damascus, 
Syria. One is numbered as 4801 and contains 232 pages. The other copy is numbered 4802 and contains 216 
pages. Interestingly, this scholar also possessed an anthology of poetry about stars. Furthermore, he wrote a 
book entitled “al-Rumuz” or better known by the title “al-Manzumah al-Hisabiyyah fi al-Qadaya al-
Nujumiyyah” (Majallat al-Mawrid, 1975). 
 
Astronomical Observation Activity in Andalusia:  
 
 An observatory is synonymous with astronomical and observation activity. Before the arrival of Islam and 
in its early stage, the Arab community carried out observation with the naked eye without any astronomical 
device. Serious observation activity only started with Caliph al-Ma’mun during Abbasidd rule. He had made a 
great contribution in the development of astronomy, particularly in space observation activity.   He had ordered 
many scholars of astronomy to conduct a simultaneous observation in the corners of Islamic cities. This was 
done to obtain utmost accuracy in measurement and observation (Shami, 1997). He had also ordered translation 
of astronomy from foreign languages into Arabic (Ibn al-Nadim, n.d.). 
 This development during ‘Abbasid rule had an impact on the development of astronomy in Andalusia. 
Andalusian scholars had acquired various ideas and information from the development of knowledge in 
Baghdad, and had advanced knowledge in Andalusia by their own augmentation and   modification from 
intensive research and knowledge transfer to Andalusia. The result was the building of observatories in 
renowned Andalusian cities such as Cordova, Tulaytila, Granada and so on (Musa, 2001). 
  
Astronmical Observation Activity at Tulaytila:  
 
 Asrtronomical observation activity at Tulaytila was pioneered by Ibrahim bin Yahya al-Naqqash al-Zarqaliy 
(d. 1087). He was a researcher and expert in the observation of the universe. He had invented various new and 
important devices for observation. A new astrolabe named “Sahifah al Zarqaliy” was presented by him.  He had 
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conducted more than 402 observations to determine the distance between the sun and the earth. All his 
observation data were compiled in the famous astronomical table called Azyaj Tulaytila (Al-Dawmiliy, 1962). 
 
Conclusion: 
  
 The Andalusian scholars had contributed in no small measure to the advancement of astronomy. They had 
given a new life to its development in Europe. In addition to the sincerity and diligence of Muslim scholars in 
research works and astronomical observations, one has to take into account that among the most important 
factors for the advancement of a certain discipline is the political will of the rulers themselves. As research 
works required unequivocal dedication and high expenditure, which the national treasury must specifically and 
sufficiently allocate for. The past Muslim scholars were very committed towards astronomy in view of its 
importance to the application of ibadah (worship), apart from its value in akhlaq (moral) education and 
strengthening of aqidah (faith) and iman (belief).  
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