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Abstract

Agriculture played a significant role in the economic prosperity and development during
the Sassanid era. The Sassanid facilitated economic, social, and political growth by
constructing water structures tailored to the environmental landscape of the region and
establishing laws for water utilization. The presence of perennial rivers like the Dez and
Karkheh in Khuzestan created conditions not only to supply the water needs of local
settlements but also to address the shortage of drinking, industrial, and agricultural
water in other areas distant from rivers that had fertile soil. This was achieved through
the construction of structures such as weirs, canals, Qanats, and other water facilities.
Specifically, the water supply for the city and agricultural lands of Gondishapur, located
15 kilometers from the Dez River, was accomplished through various water bodies;
among these, river Qanats played a fundamental role in transferring reliable water from
the Dez River to the city and its farmlands. Archaeological field studies conducted by the
authors have led to the identification of new water structures, including weirs, Qanats,
and related canals, which had previously been recognized only in part. A considerable
portion of these structures is located on the eastern side of the Dez River, and some extend
near Gondishapur, suggesting the hypothesis that river Qanats were the main source of
water supply for this city-a notion traceable in historical writings. The primary question
of this research is how the permanent water required by the city of Gondishapur was
supplied, what role the river Qanats played, and what the physical relationship between
the Qanats and the city was. The methodology of this research is historical-analytical,
and the information gathering is based on field data and historical sources. Satellite
imagery analysis indicates the prominent role of Qanats utilization in transferring water to
Gondishapur from the Dez River during the Sassanid period, although some of the Dezful
Qanats can be attributed to a later period, even the Safavid era.
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Introduction

Water, as a vital element, has played a central role in the development of civilizations.
In Iran, a country with water limitations, this issue has gained double significance,
and water engineering has been recognized as one of the most prominent aspects
of Iranian technology and skill from ancient times to the present. The Qanats, one
of the most astonishing achievements of water engineering in Iran, is regarded not
only as a solution for managing scarce water resources but also as a valuable cultural
symbol. These irrigation systems, some of which extend over a hundred kilometers,
are renowned not only in Iran but also worldwide.

In this text, the author examines the engineering system and exploitation of
underground waters in Dezful and its connection with the water supply of the city
of Gondishapur and its surrounding lands. It is emphasized that a more accurate
understanding of these systems can contribute to a better comprehension of the
subsistence economy and economic development during the Sassanid and Islamic
periods. Furthermore, analytical-comparative studies can demonstrate the level of
creativity and the impact of these systems on the life of the city of Gondishapur.

The author has used descriptive-analytical methods and tools such as remote
sensing, aerial and satellite imagery, maps, and digital elevation models to analyze
the data. This research seeks to answer questions about the role of river Qanats in
providing drinking, agricultural, and industrial water for the city of Gondishapur and
how the technology and construction methods of these Qanats were.

The research hypotheses state that the water needed for the city of Gondishapur
was supplied through the construction of weirs, Qanats chains, and open canals from
the Dez River. Tangible evidence such as the Dezful weir, river Qanats, open canals,
the siphon bridge of the Siyah-Mansur River, and the city’s piping with ceramic pipes
are presented as examples of this technology.

This research not only assesses the historical and archaeological aspects of these
systems but also pays attention to their importance in sustainable development and
the preservation of cultural heritage. Ultimately, this study can serve as an important

resource for researchers interested in the history and technology of water in Iran.

Discussion

The central question of the current research is how the perennial water supply needed
by the city of Gondishapur was secured, what role the River Qanats played in this,
and what the physical relationship between the Qanats and the city was like. The
methodology of this research is historical-analytical, and the information gathering is
based on field data and historical sources. Therefore, the forthcoming article examines
and analyzes the engineering system and exploitation of underground waters in Dezful
and how it relates to the water supply of the city of Gondishapur and its surrounding

lands. It specifically seeks to answer the following questions: Based on historical and
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archaeological documents, how are the River Qanats evaluated in terms of providing
drinking, agricultural, and industrial water for the city of Gondishapur? And what
was the technology and construction method of the River Qanats of Dezful and their
various components? Following these questions, the hypotheses of this research have
been organized as follows: The water needed by the city of Gondishapur was supplied
through the construction of weirs, Qanats chains, and open canals from the Dez River
as a permanent water source. This action has been evidenced by the construction of
the Dezful weir, river Qanats, open canals, the siphon bridge of the Siyah-Mansur
River, and the city’s piping with ceramic pipes as tangible proofs of water transfer to

the city of Gondishapur.

Conclusion

Field research and analysis of Corona aerial imagery have revealed numerous water
structures in the northern, western, eastern, and southern areas surrounding Dezful.
Among these, the Qanats located on the eastern bank of the Dez River hold particular
significance due to their direct relevance to this study. For instance, no traces of
Qanats are identifiable in the Yaqub-e Leyth region in the 1968 Corona images, yet
two Qanats shafts were discovered during field investigations. A primary deficiency
in the initial plan was the failure to identify the Qanats chains in the Benuarshami
area. Following the discovery of ancient Qanats and canals, research began on their
history, indicating that some Dezful Qanats, such as Qamish-e Momenun, might date
back to the Safavid era. It appears that parts of these Qanats, ancient canals, and water
structures supplying the city of Gondishapur were constructed at least in the latter half
of the Sassanid period, or it cannot be said that all Dezful Qanats branches belong to
a specific era.

It seems that in the first half of the Sassanid period, open earthen canals were
responsible for supplying water to Gondishapur, and in the latter half, the introduction
of new crops such as rice and sugarcane increased water demand, rendering the canals
connected to the Dez River insufficient. This situation partly justifies the creation of
Qanats. After the abandonment of the city in the 7th or 8th century AH, it is likely
that the water supply structures of Gondishapur became ineffective. Consequently, the
Qanats, whose water discharge was recorded until 1966 AD, transferred water to the

western lands of Gondishapur or directed it downstream via the Siyah Mansur River.
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Fig. 2: Geographical location of Gondi Shapur, Shush and Dez River in the aerial photo of 1968 (Authors, 2019).
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PL. 1: How to access water in Dezful (Imam Ahwazi, 2012).

AN SYAY ((Gilglalol) oy Doy yied didy Vo (i Blpbol el 5 Jg85 50 .coily ab o U
O g yb) (A

oyt (=185 Jole SO plgieds jgataokuw dolsog) 5l oyt Coly )3 jpli g a8 dizye
u_>|).al.u o] 039 4.3[5\)9) L)_’] O UT "K"‘)‘ é_:Lo 4.3\.5\)9) L)_" BELS u_l.a_‘) Lol ezl 03y
snls S5 A bl 03gy (aild g ptelae (ol o (Sto b po 255 5L0y0 O (el (51
4o yyaieolw J5g5 Gapbsl 45 50 Lslog) 51 o YLl claJblS pg2pe (a5 lbolul
)] u_gu —cowl odi u_>U)|‘)9.L>L5L.’w_w| 9 4&59 c}.ﬁ‘.)‘l. Ja_wy U"‘)‘ Lf“‘*" 9= 0l 0 \))‘9)@‘_5(:
SiosS 5 (@ld) pled o pb 4S Lo yied 4o gloyLisl Lo o Lol el 0340 Ol yuols dlgets
:Adams & Hansen, 1968) u5105,55 (s 4o ol JLasS] pgo S lgicdo cml _ Jo350
ol i b g Jlot Lol Ly uMs (s2lon sLa S (YA )lasls Lironssl
axiS yoolin a8 L il g Lol s Judoos caelol o a8 conln jied go)bjl 50 asls 04,
ROARWAES

J935 13 LS Bua b o Cgli g2yt 9 (SLE) (e gy
deils 13 oyl Jgans (sLoelid b el 198 olins] pyuilys 48 liss ot 5 nclis
S o Ay oLyl S 51 45 ly o Jgramo (slaelid 3oy a5l slmcsslis yosS
1415 35, slalid 148 S o Aotz s 355 sVl 3 Lnails gy 5| dlaie ol (slaclis
slaeld sle s (s Laeslid ;S0 L (6oL slacalos jkd bu ylasil (Jg859) olw;os
Ll g5 it s o 5 5LiB 0,55 yaano 3 Siaio (gliols aloo «LiB 0,55 (ghyls _Jgone
Ol g axb oyp asloagy Ol gl 5l imipm Sl slaoyins Lo 4 ol Ol sl gte 5
Sl J515 40 05 e 0003 (Jgons (sLaclid ;3 48 Slasls 5 oLyl 555 L 125 3opb)

S o0 @ygu0 Ladilaygd okl Laculid o Ol gy Jome 05 o colin
0392 (ko9 fed g7 e e oolitygis o gatoolas dblels : Jolis sy glaclis
orgax (s jted (Ll olasg) gy JLab . pIA55 JLo U5 SB35 90 colinliS 5o 5
W cobid g 5 (aaipe) 5108 o Heue Js8 (Sl o CBL o 3l gege e



m)\iw\kﬁao\‘&»\g&\.ﬂ\\ae| \AY |

U2 9 u_Q)M Lmums 9|)_>| 9 0gaid c)yud\)\jb b_.\.:).o LnguMA.e O u_.\_>|.>)_> )‘ w.a_’ (V=YY
b Al axslyy Lol ggoge 4 o 5]

céLb:))_M) 40)95 4C)l_l§ J_nao l_") O}_"))S cd._’,b”.) JOLAi) LQL)IA&E :Lbuj‘mg EMDM 9‘}-?‘

d._Sl'>.)9) gis 04D o )l_) 4\_31.5.)9) Comwdy 9y C)T Ll 4S J\_u; ]) Lglo)l_w :U‘D)QJ R
g 52T 5l 0oliul L 48 450y  loojlos Ygame cdslaygs .ol 03,5 o colin wlid g5 4,
Je) Lﬁu] il L5‘)—’ u&n u_:)JwLA ERWN s Lw C_]La.o )33.)9 led\_':lé-.)g) &.\_».:0513
O9STen b o cola wlid g o solul ol gl o5 1950 45135y (sl g8 yrmme
J>L~.: Je) A_l.o.>)| g o0 o.).bl_&n)‘\) 3_35\)9) Lr’)’c 9 L;B)_w J>Lw )9 l_mdd‘.)).s) u_:l)l u_:l;l.a.:
Dgad o)Ll SIS x5 ) Liseo aald s 5o asli 09y oy 0 9 SBJU s d lsS 0 By

S8 Juo ly lid pplae L5 aslyygo L olsyole Juolbus joasly slaols :olid Juo .Y
adold ol a4 e Slis sladol U olsjole cuwds yplao jl Laols ol .usS 0
S0y alold ol du a8 098 e 3yls Ol oylias Ladlis (530 (s 9065 0 (S48 itS )
oo ey i (5500 3| S8l 5 (e s ko J380 50 Lo ol slivoylsns S oo

8y b olsyole Jlasl 3l o) By a8 gusle Jig3 by (881 glyoro :alid )95 .Y
S jelan o S0l 500 s 5 43S 0 Juao ity |y L o (Lol 05 g0 SLET iy
.u\.l.??g ((C_)Llé 3)95)) ‘) cM)L;O

3l &ilopus 3l axb Sy ol oL sl 5 0355 (5 Bliao (sl 4S8 (slosls : Slagpan . F
3 Byl dild D9 g Jo 850 s ;0 Bllasyw 20N (B IR0 (pySTg pingyyllac) W50)S o
(FF TN gy aiSnl) (s gy z s ¢ s dpolBl (L gunluw (3llasyws 13las)le Lol

O g |l

OB, K0) ol cilises (sl i § S S 3l by Y 25k
PL. 2: A Cross-section of an Qanat and its different parts (Authors, 2019).
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PL. 3: Longitudinal section of the Qanat (Authors, 2019).
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Fig. 3: The ancient canals are marked with white color and the branches of the Qanats are marked with yellow
color (Authors, 2019).

A-A1 L as L Cuogi .Y
)_>5LA.: YY) uwl.ml/u w00l 6'9‘9 S99 u&eub gf)l_, 9 0390 Eaam )9 Ay aa Ly



07 e | s s |79 Byl | iy i iy s || YA ||

g oo ol ALy 99 J.ol_w J.9|J..> Ay 3Ly (¥ 9 Y‘)_>5La3) .r:\‘\;’/\ ‘_Jl_m a Joﬁ_v.o L:B)S
AL U"‘)L’T .db._b\\"ﬁc\—\f'u dl.le_w o d..d;;;)yo ‘_s_)‘Jw.ﬂ Lghbu_m))) 9 eladlas )9

e di (2len poglal Julod g (o L s (oLl BB () o 50 590 Lol
(YUl Q)_)al.a.:) KWW (_s"l'“’l"‘“" d&aub gf)l_: 9 0)90 U"‘ u).c- )9 s J.u: L5‘>“‘\-"39 4.3'.))9.)

=l
- et

B2

- S Sy

- )5&4»0 0»43{539)

T B3, 5) Wle s jaseie o Sy b laeslid as L 5 dpis S5y b Sl slo JUIS poguas ol 331 puguas
Fig. 4: The ancient canals are marked with white color and the branches of the Qanats with blue color (Authors,
2019).

YRGB8 998 Gl s Sil (3 b )3 LB o g3l g 0uilo sl dilygs bl 20 yogeas
Fig. 5: The remains of the Dordaneh and a number of Qanat shafts in the western side of Nowrozi Wildlife Park
(Authors, 2019).
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Fig. 6: Other Dordaneh in Zibashahr region (Authors, 2019).
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Fig. 7: The Qanat shaft identified on the east coast of Dez, Zibashahr region (Authors, 2019).
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Fig. 8: No. 1, branched canals from B1 branch and No. 2, branched canals from B2 branch (Authors, 2019)
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Fig. 9: Ancient canals and branches of Qanats (Documents Center of the Country’s Geographical Organization,
2018).
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Fig. 10: The remains of the Qanat branch in the current urban area of Dezful (Authors, 2019).
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PL. 4: Ancient canals and branch of Qanats (Wenke, 1975: 71, Map 1).
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Fig. 11: General view of siphons number 1 and 2 (Authors, 2019).
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