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Extended abstract

Abstract

This article examines the technologies and methods of exploitation of water
resources in the Elamite and Mesopotamian civilizations from the second
millennium to the end of the first millennium BC. During this period, water
resources management was key to these civilizations' economic, agricultural,
and sustainable development. According to their specific geographical and
climatic conditions, the mentioned civilizations developed innovative
technologies and methods for the optimal exploitation of water resources.
Since the two civilizations of Elam and Mesopotamia were closely related to
each other during the second and first millennia BCE, they had many
influences from each other. Therefore, the purpose of this study is to
recognize and be aware of the skills of these civilizations in comparison with
common perceptions. By comparing the two civilizations under study, the
role of each of them in the construction of water structures and exploitation
based on engineering mechanisms is shown chronologically. Based on what
has been stated, two questions are raised in this research: 1. how were these
civilizations able to manage water resources? And 2- What technologies and
tools did they use to exploit water resources in social development? To
answer these two questions, a more detailed analysis of these technologies
and their impact on the social, economic, and cultural life of these
civilizations has been discussed using historical sources and archaeological
data.
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This research, which is comparative-analytical and falls into the category of
fundamental research, has analyzed the technologies obtained from these two
civilizations using historical sources and archaeological data. Since Khuzestan was
more closely related to Mesopotamia in terms of geographical location and also
due to the similar environmental conditions, this region was chosen for technology
analysis, management, and exploitation of water. Then, based on ancient data and
written texts such as ancient inscriptions and tablets, all water-related technologies
in both civilizations, including water supply canals, drainage canals, water
treatment plants or water storage structures, shades, and aqueducts, have been
comparatively examined.

Results and discussion

Data analysis shows that despite the arid and low water climate, extensive efforts
have been made to manage water resources in the Elamite civilization. These
efforts include the construction of 50-kilometer-long irrigation canals, such as
Harmushi and Nahr- e Atig, with a depth of 1 to 5 meters. These canals were
designed to irrigate the Khuzestan plain. In addition to them, drainage channels
were also created to protect the fertility of the lands and prevent the salinity of the
water. Also, the construction of aqueducts can be attributed to the Elamites because
in the Sargon inscription, during the invasion of Azerbaijan, the destruction of the
aqueducts is mentioned. Another prominent structure of this period is the Chogha
Zanbil Temple water storage and purification system, built using bitumen
technology and baked bricks and was very efficient even during floods. In the
Mesopotamian civilization, there is also evidence of advanced technologies in
canalization. The canals of the city of Nippur, as well as the sewage and sanitation
systems of Tell Asmar, show the Mesopotamians' high skill in water management.
The relief of Sennacherib also suggests that they used technologies to move water
from the bottom up, which predates Archimedes' invention of the water-lifting
screw. Also, the use of shades for water supply was common in Mesopotamia,
which later became wider and larger canals. Like the Elamites and Mesopotamians,
they also built artificial dams and lakes to control floods, which shows their
advanced knowledge and technology. In addition, tablets from both civilizations
have been obtained that display canal maps, revealing their mathematical,
topographical, and engineering skills.

Table 1 - Review of Ancient Channels (Author: 2024)

Depth Length Age Channel Name
4 meters 50 kilometers 2370 BC Harmooshi
Channel
From 1 meter to 18 kilometers 1000 BC Naher-e-Atiq
5 meters Channel
4 meters 50 kilometers 4000 BC Nippur Channel

Conclusion

This article uses historical and archaeological sources to analyze these
technologies and their impact on these civilizations' social, economic, and cultural
life. The results show that the intelligent exploitation of water resources has not
only helped the development of agriculture and food supply but has also played a
significant role in strengthening these civilizations' social and political structures.
In Mesopotamia, the Tigris and Euphrates Rivers, as vital arteries, played an
important role in supplying agricultural and drinking water. By creating extensive
networks of canals, aqueducts, dams, and water reservoirs, this civilization could
irrigate large areas for agriculture. Advanced engineering methods were also used
to control floods and store water in dry seasons. Despite the arid and scarce climate
in the Elam civilization, many attempts were made to manage water resources. By
digging aqueducts and using subsurface irrigation systems, this civilization could
irrigate its agricultural lands and maintain its economic stability. There is also
evidence of the construction of rudimentary dams in the area, indicating advanced
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efforts to store and manage water. The results show that the intelligent exploitation
of water resources has not only helped the development of agriculture and food
supply but has also played a significant role in strengthening these civilizations'
social and political structures.
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Fig. 7. Chogha Zanbil Temple in Susa (Mofidi-Nasrabadi, 2015).
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Fig. 8. Chogha Zanbil Water Structure (Saatsaz and Rezaei, 2023).
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Fig. 9. The Reconstructed Design of the Chogha Zanbil Water Instrument and the Elamite Clay Tablet
(Heydari et al, 2014).

ool LS S bl 5l leb wgysliS Ly s
oxe 5 O)be U I Slodazmy e 5 092
il drwgs £l50 colio o el 51 licebs! jslaiea
(Roux, 1992)

5 ee a8 diblie o o5 oop el o 1 oS JUI
sowlgs ¢ U1 waals Sas Bl L wisgs aslsog,
S U dged (St 9595 0 iz 4 (2SS
it et 25 3 sse D 30 el om0 ]
4 a5 ool e p G l5p Fror 4y e a5 ool
IS 5 ax 81 el sad soliiwl o] 5l Slelw o)90
Slgwy ) )0 o3 Odse Jdo 4 JU ool ol
oo ol cla 3l olul s Lol el onals Cawsoay
2 lgluls Ll 050 10 JUIS ol sanl cowsay IS0
25 958 gl 4 Glopl Comy (FopnS sl
Cl ol 5l Sl sl Sass gleansy ol P
Wilkinson etal, ) (Vo pgai) cwl ouls b 58
2015

hse Gl @ il oe s 50 Sl ulB o)y
a5 3503 0,3l el e 45 (e L3 VY- —1VAY)
Sisd o oalled plen omliaslisl walsd elul
03g9: ol AVole i Aie) 10 g Cowl 0al oo 1)l 5
o] LS & a5 Slus (Veenhof, 1995) ool
Nogeia 850wl wol Blail b Ly gailey o
s> oljge> 4ol ol S Ll A o Dljle
2 ol ol el 43,5 5 01, Ol S il
e 0 o adyl Gl o ol Copae g dnwg
Cool w2l3S sob; 5l e o a5 !
.(Saatsaz and Rezaei, 2023)

on ol ol mbe o)l ey 9 )l

o2 A
39y 93 Om & 3gdioe WS (pmejpe 4 il G
e ol @ cneill o (Bt Ceond il Ol B g als
ol (Bl Glacis sl 5 sl Bgyae 15 fol>
Ol e s Glcwend o s el Jlsye oyl
ol ool b g laodlaw 5l esliwl 5 )Ll 4 5L
ST o5 5 635 0 el e Slge 5 o ol
5 0058 O Aoy, (Dlw leeygs a5 ol

5 10 bF Glao) OV gams gl s o 7y 0l >



N

5 S
Zibliyat ¥ <.

g, =
~ -
Mmr\ -
levee NS
~ -
e
Nippur « = N
~
~ i
N N —
Cl
s, z\,
Sasanian sites /7(‘6
Inferred irrigated
it o 25 km

.(Wilkinson & Jotheri, 2016) alo ¢ylgouim! & ygu0 a5 jgun JUI N0 S
Fig. 10. Nippur Canal in the form of a Fishbone (Wilkinson & Jotheri, 2016).
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Fig. 11. The Nippur Tablet 1500 BC (Tamburrino, 2010).
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Fig 12. The Role of Sennacherib's Garden in Ashurbanipal’s Palace (Asadpour, 2018).
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Fig 15. A Plan of Water Channels and Drainage in Mesopotamia (Rost, 2017).
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Gl s SO Jols b3 el ouds go oolatul
iz g (ol ol>) jobe o> G 5l aS el o )
Sygods bol> b ol ads LSad Ko (g9g0s ol

soley 5l as cul sy ol JEl 5 gl
Ol 50 ot Sisdand 9 S bl ;0 500 )l



VY i) 9 job oF o)l o 0,93 (il g lgsul ale N

wgiige i (Blisg, b 65,588 lace; Yare)
wl b o B gl ge i s J5b )0 53508 slaolz
S zo 5 s OBl op 5 058 Solul Jig ()l

(Dalley, 2002) (\V pgai) 59,5 o2l,8

Gy i ol b dighge Jate [S00S 4 (slo i
Gl ;0 Veoms jole ol oS Colus ) o

B s SVl (g 05 ol s 45 955 0 i
date Coowdy ).)La ol.'> )‘ p.’)l-c s L’ =) )

Water Transport Zone Irrigated Land
~~~
.

" Wigpm~ma
AR T

/

Unsaturated Zone ‘

/ ﬁ~"~-
S0 /--7__

Irrigated Land

P -0 b3 (59,5 —F Lol JUI b Jigh - ¥ (sogee o -Y (polo oly -V 1 b ld 51 slgn ga (I oled NV S
.(Saatsaz and Rezaei, 2023) e b JU -7 Ll

Fig 17. Horizontal a and aerial view of Qanat b: 1- Mother well, 2- Vertical shafts, 3- Tunnel or main
canal 4- Qanat outlet, 5- Warehouse pond, 6- Field canals.
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