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Abstract: This article analyzes the structure of the irrigation system in the medieval Nile Delta. In the 
period in which agricultural lands were irrigated by the Nile flood, the so-called Basin Irrigation 
System is considered to have been the basis of society. However, the Basin Irrigation System of the 
medieval period has not been thoroughly studied by historians, and therefore remains unknown. This 
study focuses on the “sultan’s banks” (jisr sulṭānī), which were the most significant irrigation works at 
the time. The objective of this study is to unveil the locations of the sultan’s banks and the structure of 
the irrigation system by using Ottoman archival sources. The analysis shows the locations of the 
sultan’s banks in Gharbīya province, located in the central part of the Nile Delta, their irrigation areas, 
as well as the surrounding environment. It demonstrates the centralized structure of the irrigation 
system. Finally, the study concludes that the sultanic administration of irrigation based on the 
supervision of the sultan’s banks played a crucial role in the rule of rural areas. 
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1. Introduction: From the Perspective of the 
Mamluk Land System 

The present study aims to look at the structure of the 

irrigation system in the Nile Delta under the iqṭā‘ system in the 

latter half of the Mamluk period (the Circassian or Burjī 

Mamluk period: 1382–1517) by using Google Maps, one of the 

most popular GIS services.(1) 

  The iqṭā‘ system is the land system that was introduced 

in mid-10th century Iraq and was adopted by the Islamic 

dynasties afterwards. In Egypt, the Ayyubids (1169–1250) 

introduced it and the Mamluks (1250–1517) inherited it. It was 

the basis of the state and society until the Ottomans abolished it 

on the occasion of the conquest of Egypt in 1517. In the history 

of the iqṭā‘ system, the Mamluk period is considered to be the 

epoch when the iqṭā‘ system was highly systematized by means 

of the thorough cadastral survey carried out in Egypt and Syria 

from 1313 to 1325 (the Nāṣirī rawk), and when the military 

ruling system based on the iqṭā‘ system was established.(2) 

The structure of the iqṭā‘ system was based on mutual 

relations between the sultan (sovereign) and the military ruling 

class (mamlūks: slave soldiers). On one hand, the sultan 

bestowed tax rights (iqṭā‘) from lands on the military ruling 

class. On the other, the military class was assigned military 

service for the sultan, while at the same time they were in 

charge of maintaining the equipment for irrigation and 

agricultural land in rural areas. So the iqṭā‘ system functioned to 

construct the relationship between the sultan and the military 

class, while enabling the rule of rural areas through taxation 

shouldered by the landholders.(3) 

  Such a simple structure emphasizes the distribution of 

power and autonomy of the landholders in terms of the rule of 

rural areas. However, a recent study has cast doubt on this 

single-lined structure. It reveals the distribution of land rights 

and the actual conditions of iqṭā‘ holdings through a quantitative 

analysis of 707 records of iqṭā‘ holdings in the Circassian 

Mamluk period (Kumakura 2011; idem. 2012).(4) First, the 

distribution of various land rights such as iqṭā‘, waqf 

(endowment land), milk (private land) and government land was 

scattered over an area (Figure 1). Secondly, a village was 

separated into several land rights, in which multiple land rights 

could be found (Figure 2). Thirdly, iqṭā‘ holdings were not 

limited to the military ruling class but iqṭā‘s were distributed to 

people from other social classes, such as civil officials and the 

sons of mamlūks (awlād al-nās) (Figure 3). 

  Considering these conditions, how did the landholders 

maintain the equipment for irrigation and their lands in their 

own areas? As is well known, irrigation in pre-modern times 

depended on the peculiar feature of the Nile that it rises in the 

summer every year. When contemplating the geographical 

nature of the Nile, it is doubtful if it would have been possible to 

realize a process from the irrigation of land to stable grain 

production in the aggregate only by assembling the individual 

efforts of landholders for land management. The theoretical 

model of the iqṭā‘ system explains the ruling structure in rural 

areas only if irrigation on iqṭā‘ land or in a village was not 

affected by irrigation on other land or in villages. However, the 

fact of the matter is that inequality occurs between the upper and 

lower portions of an irrigation area depending on the sole water 

source, the Nile. Another structure would be required to fully 

irrigate the land from Upper Egypt to the Nile Delta, one that 

was not directly affected by borders of lands and changes of 

landholders. And it was that structure that must have been the 

basis of the iqṭā‘ system and moreover, the rule of Egypt. To 

solve this problem, we need to unveil the structure of Nile 

irrigation at that time. 

Figure 1. Distribution of land rights in the Nile Delta in the 

Circassian period (Source: Kumakura 2011) 

Notes: The size of each circle indicates tax revenue of the 

village. Colors indicate land rights: yellow = iqṭā‘, white = 

military rizaq (pension), black = waqf, red = government land. 

 
Figure 2. A Model of the distribution of land rights in a village 

in the Circassian period (Source: Kumakura 2011; idem 

2012) 

 

Figure 3. Details of iqṭā‘ holders appearing in Daftar Jayshī 
(Source: Kumakura 2011; idem 2012) 
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The Nile irrigation system in the medieval period is still a 

subject about which we know little, despite the fact that 

irrigation is embedded in Egyptian society as a necessary 

condition.(5) The reason why few studies have dealt with this is 

the scarcity of contemporary sources, especially of actual 

records from archival sources.(6) This basic impediment makes 

researchers negative, so that they refrain from dealing with the 

subject as a central topic in their studies. However, plenty of 

Ottoman archives are available, in which a few sources 

concerning irrigation can be found. Strictly speaking, historical 

researchers always have to be careful when using sources that 

derive from a later period than the one they focus on. But in this 

case, the Ottoman archives are usable since the irrigation system 

itself was not developed in the transition period of the rule, nor 

did it change drastically. Therefore, the present study starts by 

conducting an analysis of the irrigation system in the 16th 

century by using Ottoman archival sources. 

2. General Features of the Nile and the Basin 
Irrigation System 

Egypt was irrigated by the Nile as a natural phenomenon, 

since rainfed agriculture was impossible because of the lack of 

precipitation. The water level of the Nile regularly started to rise 

in June and reached its peak in September.(7) People utilized the 

natural phenomenon for irrigation, controlling the water flow by 

constructing banks and canals. In the medieval period, they 

opened irrigation channels to lead water and silt from the Nile to 

fields surrounded by banks in the first month of the Coptic year, 

Tout.(8) The water gradually receded after being pooled there 

for about 45 days, after which people started to sow their winter 

crops (Willcocks 1913 vol.1: 300; Rabie 1981). This process of 

Egyptian irrigation is generally called the Basin Irrigation 

System. One theory holds that the original form of the system 

was established in the first dynasty (ca 3100 B.C.–ca 2890 B.C.) 

(Butzer 1976: 107). And so it remained until the complete 

transition to perennial irrigation by the construction of the 

Aswan High Dam in 1970. Most of the land in Egypt except the 

oases in the Western desert and the Fayyūm basin was irrigated 

by this system (Figure 4). 

 
Figure 4. The Area of the Basin Irrigation System in the Nile 

Delta in 1800 (Source: Richards 1982: 16) 

The structure of the Basin Irrigation System has been 

theoretically understood as the model of an independent system 

of basins that William Willcocks (d. 1932), a British engineer in 

the late 19th century, presented in his study.(9) Figure 5 shows 

the model. The lines colored in dark brown indicate irrigation 

banks called jisr (pl. jusūr) in Arabic. The longitudinal bank 

located along the Nile and the transverse banks that were 

vertical to the Nile constitute frames on the land. The transverse 

banks had an average width of 6 meters at the top, a height of 

3.5 m, and a slope of 1 in 1. A, B, C, D are lands divided by the 

banks, resembling a basin in shape, called ḥawḍ (pl. aḥwāḍ, 

ḥiyāḍ). 1, 2, 3 are regulators. The forefront of basin D is the 

final escape over the rocky desert headland. A single basin is on 

an average 10 km long and 4 km broad.(10) In the figure, the 

irrigation canal runs through several basins. The canal is dug so 

that the bottom is 4.5 m above the riverbed, enabling the Nile 

water to flow into it once the water level rises to a fixed 

level.(11) 

Willcocks explained that by August 12, the Nile is high 

enough to enter the basin canal with great velocity, and carry its 

slime to the furthest basin D, all the regulators being fully open. 

The regulators are kept open until the lowest basin D is within 

30 cm of its full supply, when the regulator 3 is partially closed; 

and so on up the series, until the water reached the first regulator, 

when the filling of the first basin A is taken in hand by closing 

regulator 1. The depth of water in the basins was from 30 cm to 

3 m while the water level of the Nile in the flood season was 

from 7.5 to 10 m (Willcocks 1913 vol.1: 300–301, 306).  

 

Figure 5. Hypothetical Model of the Basin Irrigation System 
(Source: Willcocks 1913 vol.1: 306) 

 

On one hand, it is important to note that the system is 

based on minute calculation. It has an artificial structure, in 

which the depth of the irrigation canals, the heights of the banks 

and their locations, and the areas of the basins were highly 

regulated by the quantity of water and the term of storing water 

in the basins as conditions. On the other, the maintenance of the 

banks was the most significant factor in the Basin Irrigation 

System, in contrast to the canal irrigation system that developed 

since the 19th century that regards the dredging of the canals as 

the most important. The banks in the Basin Irrigation System 

played a crucial role as dams in the flood season and water 

Journal of Asian Network for GIS-based Historical Studies  Vol.2 (Dec. 2014) 11-21

13



distribution was adjusted by opening or closing the regulators. 

The significant role of the banks can be confirmed by 

historical sources from the medieval period; a notable historian 

of the Mamluk period, Taqī al-Dīn al-Maqrīzī (d. 1442), 

observed: “That which is indispensable for the lands of Egypt is 

the bank.” (Khiṭaṭ 1: 272) Administration books from the 

Ayyubid and the Mamluk periods categorize the banks into two 

types: one was the sultan’s bank (jisr sulṭānī) and the other the 

village’s bank (jisr baladī). The sultan’s bank was situated to 

irrigate several villages and was maintained by the government 

of the time, while the village’s bank was for the village’s 

irrigation alone and was maintained by the inhabitants of the 

village (Qawānīn: 232–233; Ṣubḥ 3: 444–446).  

Considering the theory of the irrigation system, the 

sultan’s banks must have been larger, longer and more important 

than the village banks. However, it is not easy to access basic 

information on the sultan’s banks, such as locations, sizes and so 

on.(12) What makes the study difficult is above all the lack of 

contemporary local maps. It is a common feature in medieval 

Egypt that people did not express their spatial perceptions by 

visualizing them with maps. I assume that the maps in the 

Description de l’Egypte(13) of Napoléon Bonaparte (r. 

1804–1814, 1815) are the first maps of Egypt based on actual 

observations and measurements. Such an impediment prevents 

us from directly connecting with geographical analyses. 

Nevertheless, I started to seek out some hints about the sultan’s 

banks using available modern maps and field surveys.(14) 

Fortunately, Upper Egypt is in a far better condition 

concerning existing materials than the Nile Delta, since there the 

basin irrigation system was retained even in the 20th century, so 

that several modern maps containing information about the 

banks are available. With those maps, some remains of the 

banks can be confirmed in practice. Figure 6 shows one of the 

banks (Jisr Shaykh al-Ghadalla) located in Fayyūm governorate 

of middle Egypt, 250 km south of Cairo (Figures 7, 8). It is 

located between Lāhūn village and the famous pyramid of 

Amenemhat III (r. ca 1860 B.C.–ca 1814 B.C.), and is used as 

an agricultural road by villagers and a road to the pyramid by 

sightseers, though no sightseers identify it as an irrigation bank. 

Description de l’Egypte also shows the existence of the bank 

(Figure 9). It is a huge construction, about 3 to 4 m in height and 

about 5 to 6 m in width on its surface (Figure 10). A masonry 

sluice gate can be found as well as an irrigation canal, that today 

is drying up (Figure 11). In addition, the existence of more 

masonry banks near Saqqara and Dahshur was confirmed in the 

field survey.(15)  

By comparison, the Delta seems to have been rapidly 

transformed into perennial irrigation in the 19th century.(16) 

Description de l’Egypte and modern maps made in the 20th 

century do not indicate any existence of banks, which means 

that banks in the Delta had either already disappeared in the 19th 

century, or, even if they existed, were no longer used for 

irrigation purposes. 
 

 

 

Figure 6. Jisr Shaykh al-Ghadalla in Fayyūm governorate 
(Source: Photo by Kumakura in 2012) 

 

Figure 7. Location Map (Imagery: Landsat, Map data: Google, 

ORION–ME) 

 

The field survey revealed that most of the banks in Upper 

Egypt can be seen on the west bank of the Nile and are used as 

roads linking the riverbanks and the desert hills, while no 

remains of banks can be found in the Delta. However, some 

questions still remain. Are those banks seen in Upper Egypt 

sultan’s banks? Where were the sultan’s banks located in the 

Nile Delta? How did they work? Therefore the present study 

focuses on the Delta to trace the locations of the sultan’s banks 

built in the medieval period. 
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Figure 8. The Location of Jisr Shaykh al-Ghadalla (Map Data: 

Google Earth) 

 

Figure 9. Jisr Shaykh al-Ghadalla in the map of Description de 

l’Egypte (Source: Description de l’Egypte) 

 
Figure 10. The Surface of Jisr Shaykh al-Ghadalla (Source: Photo 

by Kumakura in 2012) 

3. Materials: The Registers of Sultan’s Banks 

Much information about the banks is contained in the Registers 

of Sultan’s Banks (Daftar al-Jusūr al-Sulṭānīya) dating from the 

middle of the 16th century (Ottoman period). They are now 

preserved in the National Archives of Egypt (Dār al-Wathā‘iq 

al-Qawmīya) located in Cairo, as part of the Ruznāma 

Collection. Three volumes of them cover all of Upper Egypt and 

some areas of the Delta: Gharbīya and Minūfīya provinces in the 

middle of the Delta, and Buḥayra province in the Western part 

of the Delta (Table 1).(17) Each register has records of the 

sultan’s banks and the village’s banks in each province, as 

shown in Table 2. 
 

 
Figure 11. The Masonry Sluice Gate (Source: Photo by Kumakura 

in 2012) 

 
Table 1. Summary of the Registers of Sultan’s Banks 

Register No. Contents 

Province (wilāya) 
Date of 

Compilation of 

the Original 

3001–001904 Gharbīya and Minūfīya 19–5–1539 

3001–001906 Qalyūbīya and Buḥayra 19–5–1539 

3001–001905 Fayyūm, Bahnasāwīya, 

Ushmūnayn, Manfalūṭ and Asyūṭ 

6–1–1550 

Table 2. Contents of Reg. 3001–001904 

Page No. Contents 

p. 2 Names of the supervisors for the sultan’s banks 

(khawlī) in Garbīya province 

pp. 2, 7–21 Records of each sultan’s bank 

pp. 3, 33 Summary of the maintenance of the sultan’s banks 

(daily wages, provisions, personnel) 

pp. 4–6, 23–181 Records of each village’s bank 

p. 182 Preface to the Register of Minūfīya province 

p. 183 Names of the supervisors for the sultan’s banks in 

Minūfīya province 

p. 183–190 Records of each sultan’s bank 

p. 191 Summary of the maintenance of the sultan’s banks 

pp. 192–254 Records of each village’s bank 

 

Figure 12 is a photocopy of the register. As seen in the 

figure, all the geographical information is indicated in writing in 

Arabic, without pictures or maps. 

The main items in the records of each sultan’s bank are (1) 

locations of the inflow entrances to the bank’s irrigation area, 

(2) summary of the location of the bank, (3) names of the 

indigenous supervisors (khawlī), (4) total length of the bank, (5) 

names of the villages that were responsible for the bank’s 

maintenance and supervision (darak) and the sphere allocated to 

each village for it, (6) names of the villages that benefited from 
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the bank, (7) site and date of cutting the bank, and (8) place 

where water flows after the bank was cut  (Figure 10). The 

geographical data such as (2), (5) and (6) are obviously very 

useful for this study.(18) 

 

Figure 12. Photocopy of Reg. 3001–001905 (Source: National 

Archives of Egypt) 

 

The present study focuses on Gharbīya province as the first 

step in the analysis. The subject area is the center of the Nile 

Delta, in which all the villages except those along the Nile were 

irrigated by the Basin Irrigation System (Figure 13).(19) So it is 

suitable for an analysis of the irrigation banks. The register 

shows us that Gharbīya province had 14 sultan’s banks at the 

time (Reg. 3001–001904: 2, 7–21). 

 

Figure 13. Villages not irrigated by the Basin Irrigation System 
(Source: Reg. 3001–001904, Map Data: Google, 

ORION–ME) 

4. Analysis 

4.1 Locations of the Sultan’s Banks 
First of all, analysis starts with the identification of the 

locations of the sultan’s banks using item (2), the summary 

record of the location, and (5) the villages responsible for 

maintenance and supervision. The villages are plotted on 

Google Maps after their names and locations which have been 

confirmed by using al-Qāmūs al-Jughrafī, the premier 

geographical dictionary of Egypt (Ramzī 1994), Description de 

l’Egypte and Google Maps. Lines are then drawn to connect the 

villages, referring to items (2), (4) and (5). In other words, this 

is the location of the sultan’s banks.  

Figure 14 shows the location of the sultan’s banks. Black 

lines indicate the banks. Unfortunately the map is incomplete, 

first because local landmarks that appeared in the source, such 

as local irrigation channels, bridges and local villagers’ lands are 

hard to identify, and second, because villages located in the 

northernmost part of the area were developed and absorbed into 

new villages in the 20th century, they cannot be identified.(20) 
 

 

Figure 14.  Locations of the sultan’s banks in Gharbīya 

province (Map Data: Google, ORION–ME) 

 

Nevertheless, it still allows us to grasp how the sultan’s 

banks were placed in the Delta. First, most of them were located 

perpendicular to the flow of the Nile to catch the water. Second, 

they were set at almost regular intervals of about 10 to 20 km in 

length between them.  

4.2 Villages Influenced by Each Bank 

Next, Figure 15 indicates the villages in which irrigation 

was regulated by each sultan’s bank. I allotted one color to one 

bank so that villages marked in the same color mean that the 

same bank regulated their irrigation. The map shows how a 

sultan’s bank influenced the villages. A small-scale bank 

regulated the irrigation in around 10 villages while a huge bank 

regulated that in 20 to 30 villages. 
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Figure 15. Villages influenced by each sultan’s bank in Gharbīya 

province (Map Data: Google, ORION–ME) 

 

4.3 Irrigation Areas 

Figure 16 shows the irrigation areas of each bank. I 

connected the outer villages in a line and colored the area they 

covered. We can regard an irrigation area on this map as a large 

basin regulated by a sultan’s bank.(21) Comparing it with the 

hypothetical model of the Basin Irrigation System, this large 

plot in the same color can be identified as a single basin in the 

model. 

The common feature of the basins is firstly that their 

lengths were from 10 to 20 km though they varied in shape and 

size. Secondly, there were from 10 to 30 villages in a single 

basin. 

4.4 Water Flow 

Figure 17 shows the directions of water flow based on the 

records: (1) locations of the inflow entrances to the bank’s 

irrigation area and (8) place where water flows after the bank 

was cut. It shows two patterns of inflow; one from the Nile and 

the other from the front bank, across which water flows into the 

next basin. The Ottoman records indicate that water finally 

drained off after the northernmost basins were completely 

irrigated. It confirms that the northernmost banks were the line 

marking the limit of the Basin Irrigation System at the time. The 

limit line seems to be similar to that of 1800 in Figure 4. 

4.5 Environments 
The analysis provides us with visual information on the 

environments surrounding the Basin Irrigation System. Ottoman 

records mention that after the northernmost banks in the line 

completed irrigation, water was drained off to Lake Burullus, a 

coastal lake on the Mediterranean Sea.(22) As Figure 14 shows, 

the lake today is located far north of the end line of the banks. 

The difference of geographical information between the past and 

the present shows that the area between the end line of the 

irrigation and today’s Lake Burullus may have been marshland 

in the medieval period, and that the lake was larger than today. 

Description de l’Egypte substantiates this surmise. 

Comparing its map with the base map, we find that the southern 

border of Lake Burullus were nearer to the end line of the 

sultan’s banks than its today’s location (Figure 18). 

This gives us an interesting view on the natural and living 

environments. First, a line that shows the limitation of 

agriculture in the medieval period indicates that the Basin 

Irrigation System was carried out in three quarters of the middle 

Delta, while the rest of the Northern area was covered in 

marshlands and the lake. The two areas stand in clear contrast. 

The southern part of the Delta seems to have been a typical 

basin irrigation area. On the other hand, the northern part of the 

Delta must have been salty and less appropriate for agriculture 

since the lake opened to the Mediterranean Sea. 

 
Figure 16. Irrigation Areas in Gharbīya province (Map Data: 

Google, ORION–ME) 

 
Figure 17. Directions of the water flow in Gharbīya province 

(Map Data: Google, ORION–ME) 
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Figure 18. Lake Burullus in Description de l’Egypte (Source: 

Description de l’Egypte) 

  

In addition, the environment of the villages located around 

the end line must have been different from those of today. Now 

they are located in the middle of agricultural lands like the other 

areas of the province, and the area forms Kafr al-Shaykh 

governorate. But in the 16th century, they were close to the 

marshland and the lake, and this natural environment must have 

influenced villagers’ lives. For example, people here may have 

engaged in fishing, hunting and water transportation more often 

than in agriculture. 

Thus, in just one part of the Delta, the environment 

obviously varied between south and north, so that the view 

acquired through this study will challenge the general view 

about the medieval history of the environment in the Delta, 

which is less aware of distinctions between south to north. 

5. Conclusion 

So far, the analysis shows that most of the sultan’s banks in 

the Delta were transverse banks that were perpendicular to the 

flow of the Nile, and that they were placed at almost regular 

intervals. Here though a question arises: Why were these 

transverse banks set as sultan’s banks and administered by the 

contemporary government? It can be explained from the 

following two points of view. 

One is that the transverse banks functioned as dams in the 

Basin Irrigation System so that each transverse bank needed to 

be solid to regulate the flood. In the Ottoman sources, the 

transverse bank was called “ṣalīb” (i.e. “a cross” or “solid”). 

(23) Also, Willcocks carefully stated in his book how a disaster 

would occur if even only a single transverse bank were breached. 

He explains that “if one of the transverse banks is breached, the 

whole series of transverse banks may have to be breached to 

prevent inundations; and that means impossibility of good 

regulation, and heavy repairs afterwards.” (Willcocks 1913 

vol.1: 307)  

Second, each transverse bank needed to communicate and 

cooperate with one other to irrigate all the basins, balancing the 

quantity of water by opening and closing the regulator, as 

Willcocks explains: “If the flood had been below average, the 

upper basin had to send down enough water to fill the basin 

below completely and flush all the others, not leaving a single 

acre unirrigated.” (Willcocks 1913 vol.1: 307) In the nature of 

the system, the upper area had an advantage over those in the 

lower area in terms of securing water. People in the upper area 

would hesitate to cut the banks in order to secure water if the 

water level of the Nile did not rise as usual during the flood 

season. In turn, people could keep draining without closing the 

banks if the water level rose in an unusual manner and the risk 

of a flood hazard increased. But such behavior would enhance 

the risk of water shortage or flood in the lower area. Since the 

system needed cross-border management, the government 

controlled it to avoid the risks that friction between villages and 

areas would induce. The contemporary government had 

therefore historically taken charge of water distribution from the 

upper basins to the lower basins, by setting the transverse banks 

as government administration points. 

In the medieval period, the sultan’s banks were supervised 

by the government and the villager’s banks by the landholders 

and villagers. The relation between the two was described by 

al-Maqrīzī: “The place of the sultan’s banks in the villages is the 

place of the city wall which the sultan takes charge of for its 

building, and also which all the subjects take charge of. And the 

place of the village banks is the place of the houses inside the 

wall, whose owners are responsible for repair and the 

elimination of harm.” (Khiṭaṭ 1: 272) It should therefore be 

noted that many smaller banks were placed in a basin 

surrounded by the sultan’s banks. This article uncovered that 

apart from the maintenance of the village banks by landholders, 

the supervision of the sultan’s banks by the government 

controlled irrigation from Upper to Lower Egypt. The sultan 

appointed supervisors for the sultan’s banks from the military 

ruling class every year and ordered them to guard that the banks 

did not burst during the flood season, and to repair them in 

preparation for the winter season of the following year.(24) This 

system seems to have been extremely centralized, but that must 

have been inevitable since the overall irrigation from Upper to 

Lower Egypt required close contacts between the banks from 

upstream to downstream and united decision-making at the time 

of the inundation. The geographical structure of the irrigation 

gives us a new view that the sultan’s administration must have 

played a critical role in the rule of rural areas under the 

iqṭā‘ system through the maintenance and supervision of the 

sultan’s banks. However, to reach a conclusion, details about 

how the government supervised the sultan’s banks and about the 

actors who were responsible for the supervision have to be 

examined thoroughly. This is a topic for future study. 

Lastly, applying GIS to medieval history has some 

difficulties due to the lack of contemporary maps and 

quantitative data. Nevertheless, this study has proved that it is 

valid to some extent, even though the available data give us only 

macro displays. It fills a blank area for geographic consideration 

in the medieval history of Egypt. 
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Notes 

 

(1) The only study using GIS in this area was carried out in a project by 

Queen Mary University of London,  “Rural Society in Medieval 

Islam,” spearheaded by Youssef Rapoport. It used Ta’rīkh 

al-Fayyūm (The History of Fayyūm), one of the most popular 

administration records from the 13th century, as a source. They 

displayed some items of the data, such as land taxes and 

commercial taxes from each village, on a map by using ArcGIS. 

The results are available online (Rapoport and Shahar online). 

(2) For the historical development of the iqṭā‘ system, see Sato 1997: 

1–104, 124–161. 

(3) Sato defined the structure of the iqṭā‘ system as the “Mamluk 

regime,” that is “ an organization in which troops of mamlūk origin 

occupy the pivotal position in the state, and in which they control, 

through their holding of the iqṭā‘s, the agricultural communities 

and the cities.” (Sato 1997: 146) 

(4) The studies analyzed 707 records of iqṭā‘ holdings during the 

Circassian period based on the series of the Ottoman register 

named Daftar Jayshī (Military Register). Daftar Jayshī was 

compiled by the Ottoman government in the mid-16th century, and 

contains records of waqfs (endowment lands) and milks (private 

lands) authorized by the Ottomans. These records are useful for 

studies of the Mamluk period because they reproduced records of 

Mamluk land registers. Each record on a parcel of waqf or milk has 

two kinds of records; one is a record from the Mamluk land register 

Daftar al-Jarākisa (Circassian Register) in the right-hand column, 

and the other is a record from the Ottoman cadastral survey register 

dated 1527–8 in the left-hand column. On the process of 

compilation of Daftar Jayshī, see Michel 1996; Kumakura 2009. 

The latter contains more detailed information on the register’s 

composition. 

(5) Studies of the Nile irrigation in the medieval period include that of 

Stuart J. Borsch (Borsch 2000; idem 2004). It is however rather 

abstract and does not give much of the practical image of the 

irrigation system. Recently Yossef Rappoport and Ido Shahar 

published a study on irrigation in medieval Fayyum. It is an 

important work that focuses on the role of local people in 

maintaining the irrigation system in the district (Rappoport and 

Shahar 2012). However, the Fayyum basin was one of the unique 

areas irrigated by canal irrigation and so the result does not directly 

correspond to other areas irrigated by the Basin Irrigation System. 

(6) Contemporary narrative sources only offer us limited information on 

irrigation, though chronicles, administration manuals and 

 

topographical works are available. Unfortunately, archival sources 

concerned with irrigation from the Mamluk period are not currently 

available.  

(7) The heavy rains in the Ethiopian highlands cause the water level to 

rise in the Blue Nile and the Atbarah River, two tributaries of the 

Nile. Thus Egypt experiences regular annual flooding in the 

summer. 

(8) In Egyptian agriculture, peasants followed the Coptic calendar while 

contemporary chronicles were dated by the Hijrī calendar. The 

Coptic calendar is a solar calendar that starts from Tout (September 

11th to October 10th in the Gregorian calendar). The Hijrī calendar 

on the other hand is a lunar one, in which a year is 1/33 shorter than 

the Coptic calendar. The Coptic calendar was used for agriculture 

so that the seasons would not lag behind the calendar (Poliak 1939: 

21; Rabie 1972: 133). 

(9) Shirbīnī’s Model of the Basin Irrigation that Nagasawa referred to is 

more detailed (Nagasawa 2013: 257–261). 

(10) Each basin may be assumed to be from 5,000 to 15,000 acres 

(Willcocks 1913 vol.1: 306). 

(11) Willcocks explains that the water level of the Nile in the flood 

season was from 7.5 m to 10 m. The depth of water in the basins 

was from 30 cm to 3 m (Willcocks 1913 vol.1: 300–301). 

(12) As for the difficulties in tracing the locations of the banks, see Kato 

2010: 116. 

(13) The volumes of Description de l’Egypte have been digitalized by 

several projects and available to the public online. The electronic 

site produced by Le centre de recherche en infornatique de MINES 

ParisTech may be one of the most user-friendly sites for it 

(http://description-egypte.org, accessed 31-5-2014). 

(14) The survey of Upper Egypt was conducted in Fayyūm governorate 

in 2012 and Giza governorate in 2013. The survey of the Delta was 

conducted in Gharbīya governorate in 2013. 

(15) Most of the dikes must have disappeared because they were made 

of mud; Willcocks lamented the lack of masonry banks (Willcocks 

1913 vol.1: 307).  

(16) From the 1820s, Muḥammad Alī (r. 1805–1849) changed the 

system of irrigation in the Delta to perennial irrigation (Willcocks 

1913 vol.1: 302). On the transition of irrigation in the Delta in the 

19th century, see Richards 1982. 

(17) For the composition of the registers, see Michel 1995. 

(18) In Egypt, it is not too difficult to identify the medieval villages in 

terms of today’s villages, since many of their names remain 

unchanged. It is not uncommon that names and locations survive 
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even from ancient times, though some have new names because 

they were developed in the 20th century. In addition, there is a very 

useful dictionary of Egyptian villages that covers most of the 

villages and clarifies the changes in names or location. 

(19) Reg. 3001–001904 shows the names of the villages that were not 

irrigated by the sultan’s banks. A yellow pin in Figure 11 indicates 

a village that was not irrigated by the Basin Irrigation System. Most 

of the pins are located along the Nile and a canal, while the bulk of 

the Gharbīya province was irrigated by the Basin Irrigation System. 

(20) On the development in the Nile Delta, see Kato, Tsumura and 

Iwasaki 2013: 24–29. 

(21) Strictly speaking, those do not show the actual irrigation areas 

completely, because medieval sources do not indicate village 

borders clearly, and so they remain obscure to us. For instance, 

though there is an empty space in the map, it does not always mean 

the space was not irrigated. It may have been a part of surrounding 

villages. Evidence from other sources is required to ascertain 

whether an area was irrigated or not.  

(22) As is peculiar to this irrigation system, the source does not indicate 

the existence of drainage lines. Instead, people cut a bank on a 

fixed day to let the water go to the next bank to irrigate 

downstream. 

(23) Shirbīnī calls the bank “ṣalāyib” in his study (Nagasawa 2013: 259, 

315 n.10), while the Ottoman source called them “ṣalīb”. For 

example, the record of the Nashābā al-Qanāṭir Bank mentions “the 

two ṣalīb banks should be cut after water is pooled at the bank for 8 

and 1/3 days (Reg. 3001–001904: 19). 

(24) Rabie 1981: 61–62. In the Mamluk period, there was an office 

called kāshif al-jusūr (office of inspection of the sultan’s banks). 

On kāshif al-jusūr, see Ṣubḥ 3: 444–445; Zubda: 129–130; ‘Abd 

al-Rashīd 1999: 48–52. 
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