
WATER ENGINEERING AND MANAGEMENT PRACTICES  
IN SOUTH ARABIA

Aspects of Continuity and Change from Ancient to Medieval and Modern Times

I N G R I D  H E H M E Y E R

Since ancient times, humans have lived and even prospered in the arid regions of South Arabia, where 
the pre-eminent factor limiting life is water. How did people in the past interact with a natural environment 
that seems so uninviting, indeed hostile towards humans? What kinds of strategies did they use in order to 
deal with the scarce water resources? Did their practices change over time, or did the natural conditions re-
strict the options severely? There are numerous sites in South Arabia that can serve as examples for skillful 
hydraulic engineering and water management, both from ancient and medieval Islamic times. The following 
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us to address the question of continuity and change from pre-Islamic to Islamic times. In order to appreciate 
what people in the past accomplished and still do, it is necessary to start with a brief review of what aridity 
means in terms of the water resources.
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sition from the fourth to the third millennium BCE went hand in hand with the climate gradually becoming 
dryer. As a result of this so-called mid-Holocene climate change, the lakes and rivers disappeared eventually. 
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term designates a dry stream bed that contains water only in direct connection with rain falling on higher 
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is based on long-term averages, and considerable variability occurs both in terms of time and volume. Every 
now and then the rains will be missing entirely.

The surface run-off from the rains results in short-lived spates, for which the Arabic term sayl is used. 
Depending on the intensity and continuance of the precipitation, a spate may last for a few hours or several 
days, even up to a couple of weeks in case of regular thundershowers. Soon after the rain in the catchment 
area stops, the ^*�! dries up and remains dry until the beginning of the next rainfall. Thus, the main char-
acteristics of the sayl are its seasonality and limited duration.

In order to make use of the water for irrigation, the sayl is diverted from the ^*�! by earth barrages that 
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Eventually, such a barrage will be washed away and has to be re-built by the farmers before the start of the 
next rainy season in the mountains; otherwise the sayl will remain unused. 
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knee-deep in order to have enough moisture stored in the soil for the ensuing growing season.# This requires 
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run-off and the sayl carry considerable quantities of silt. Therefore irrigation with the muddy spate results in 
the deposition of a thin layer of sediment. While the process provides nutrients to the cultivated plants and 
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when irrigation systems operate successfully over centuries, the irrigation structures need to be raised again 
and again or may have to be moved further upstream in order to gain height so that the water can still reach 
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was the capital of the Sabaean realm, Saba , and one of the main halting places on the ancient caravan route, 
the so-called frankincense route that linked the regions producing incense and other aromatic substances 
around the Arabian Sea with those consuming them around the Mediterranean (��

��	#$$#�	{{$���'��. In 
���	������	���
�	��	
����	#'�#�#��	��	�������
��	$�#�#��	���	�����	�;	���	�����=����!��	��\	>����	�;	���	;��
��	
£!���	�;	�����	��	
���	��
����	��	��
�*	��	��������	����	���	��>�	��������	��	����	�;	�	�����	��������	���	
sure, the income capital from the caravan trade made investment in infrastructure projects possible, most 
���������
�	�����	�����������	��������	�������	�����	���	��������	;��	���	;����
���	���	��!������	�;	���	
���������	;���
���*	���	�����	������	

�����	��	
������	��	���	�������	����	�;	���	<�����	����
����*	��	���	���������	�;	���	�����	�����	�������	
desert, and receives very little precipitation. Rain-fed farming is not an option to sustain the city. Agriculture 
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Over long periods of time, people constructed diversion barrages that originally must have been built of 
earth, in the same way that can still be observed today along the ^*�!�	�;	<����	����	����	#��	����!��	�;	
the nature of the building material, though, they left no traces. With time, the barrages were moved further 
and further upstream, and the engineers began to cut stone blocks for bigger and more substantial diversion 
��>����	����	����	��	���	���
�	+���	��

����!�	��\�3

The process culminated in the construction of a barrage across the mouth of the gorge, which happened 
most probably in the sixth century BCE (���
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the term ‘dam’ is used to refer to it. Two so-called sluices, massive cut-stone constructions at its northern 
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inlets that directed the water into a main canal; the southern sluice had only one. From a main division point 
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at the end of the two primary canals the water was further distributed through a network of secondary and 
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The limited duration of the sayl meant that the success of the irrigation system at M�rib depended on 
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squabbles in South Arabia and, possibly even more importantly, by transfer of trade to the sea-route that led 
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left: ‘Eat of your Lord’s provision, and give thanks to Him; a good land, and a Lord All-forgiving.’ But 
they turned away; so We loosened on them the Flood of Arim, and We gave them, in exchange for their 
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two gardens, two gardens bearing bitter produce and tamarisk-bushes, and here and there a few lote-trees. 
Thus We recompensed them for their unbelief.”
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example of large-scale sayl irrigation in the arid environment of ancient South Arabia. Without its intact 
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on a large scale. 
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After the rise of Islam in the seventh century CE, the ancient principle of sayl irrigation continued to be 
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‘international’ reputation as a centre of learning. The tenth-century geographer al-Muqaddas¤, who travelled 
extensively in the Arabian Peninsula, describes Zab¤d with the following words:
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irrigated agriculture at the time.

However, the reality of Zab¤d’s geographical location makes one wonder how the city could not only 
survive but thrive under the prevailing climatic conditions. The Red Sea coastal plain is one of the hottest 
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be of great help when it comes to piecing together archaeological remains. Working in the Islamic period 
also means that we have an enormous body of written sources at our disposal.
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that is irrigated by it. This linguistic detail shows beautifully that the land and the water form a natural unit. 
One without the other is worthless. In the manuscript, the term maÏqam (and Ïaqm	��	�	��������	��	!���	;��	
the diversion barrage at the head of a primary canal (shar!¢�	����	��>����	����	�;	���	sayl into it (��~��	�''��	#'�.

The tax register talks also about the Rasulids’ investment in irrigation infrastructure in the W�d¤ Zab¤d. 
For instance, as the highest-lying diversion barrage in the ̂ *�!, MaÏqam al-Bunay was particularly vulnerable 
to the force of the sayl and was regularly damaged or even washed away completely. Government adminis-
tration paid for its reconstruction, the farmers were not expected to contribute to the costs (��~��	�''��	##�. 
Clearly, everybody understood that having MaÏqam al-Bunay in place was essential for irrigation in Shar¤j 
al-Bunay, but also to break the initial force of the sayl and thus protect the infrastructure further downstream.
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among the farmers of the W�d¤ Zab¤d over water towards the end of the fourteenth century. Clearly, they felt 
that the allocation of the sayl according to the principle of upstream priority was unfair. A certain Muwaffaq 
al-D¤n ÏAl¤ ibn Ab¤ Bakr al-N�shir¤ is credited with having drafted the new law. He held the position of judge, 
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was felt that in this way, with the relative unpredictability of the sayl, the risks as well as the bounty were 
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a second deviation from the ����!Ïa. When water is the limiting factor, one of the fundamental questions 
concerns how much water the individual farmer is entitled to. According to a regulation that is attributed 
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	 #' For a detailed overview of the relationship between customary law and ����!Ïa*	���	"���
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canal intakes were made permanent by using concrete instead of earth and stones, while leaving the subsid-
iary irrigation works and the general layout of the irrigation system largely unchanged. In preparation of the 
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The reason for its overall and long-term success is closely linked to the fact that customary law is shaped 
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to time and volume, and not by a legal authority who is removed from the harsh day-to-day conditions of 
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