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Extended Abstract

Introduction

The ganat system is a significant engineering marvel for water transportation and management, particularly
in arid regions. Historically, it facilitated the transfer of water from distant sources to agricultural lands and
settlements. In ancient times, the construction of qanats was crucial for sustaining life in dry areas,
especially in Iran, where most large qanats were developed in desert regions. However, little is known about
the ganat construction methods and water transfer systems in coastal areas, particularly in Bushehr
Province. This study aims to fill this knowledge gap by analyzing linear features through satellite imagery,
aerial photographs, and field surveys to identify and introduce the Boukeh-Tol Borj qanat, which stretches
approximately 63 kilometers. This qanat is believed to have transported water from the Shapur River near
Ab Pakhsh to the northern and eastern regions of Bandar Genaveh. The average distance between well
shafts is about 60-65 meters, and the direction of the qanat runs from southeast to northwest. The existence
of such a large and costly ganat indicates advanced engineering capabilities and the importance of water
supply for distant settlements and extensive agricultural activities in the Persian Gulf region.

Materials and Method

The study area encompasses the ancient water transfer system, the Boukeh-Tol Borj ganat, located in the
coastal plains of Busahehr Province. The ganat extends from southeast to northwest, originating near the
Shapur River in Dastan County. Satellite imagery from Google Earth was utilized to conduct a geological
and hydrological analysis over an area of approximately 1521 square kilometers. The identification of
human-made linear structures was achieved by analyzing the classic ganat architecture and comparing it
with satellite imagery. Field surveys were conducted to validate the identified structures using GPS, and
hydrogeological maps were generated based on hydrological and geological data to assess the position of
rivers, groundwater conditions, and the quality of water sources.

Results and Discussion

The results of the study indicate that the Boukeh-Tol Borj ganat is an extensive and ancient water
management system. The geomorphological features of the region, characterized by sedimentary deposits
and a relatively flat terrain, facilitated the construction of this qanat. Groundwater quality varied
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significantly along the ganat's route, with high salinity levels observed in central areas, indicating that the
water source must have been of high quality, likely derived from the Shapur River. The identification of
well shafts, evidenced by distinct vegetation patterns and soil moisture retention, supports the existence of
this qanat. The structure of the qanat, featuring a unique four-well system, distinguishes it from other ganats
in Iran, suggesting advanced construction techniques adapted to the local environmental conditions.

Conclusion

The Boukeh-Tol Borj qanat represents a significant achievement in ancient water engineering, showcasing
the ability of past civilizations to manage water resources effectively in challenging environments. The
study highlights the importance of this qanat in facilitating agricultural activities and sustaining settlements
in the region. The findings contribute to a better understanding of ancient water management systems in
Iran, particularly in coastal areas where such structures have been less documented. Future archaeological
excavations and studies may further uncover the complexities of this qanat and its role in the historical
context of the Persian Gulf region. The identification of this qanat not only emphasizes the ingenuity of
ancient engineering practices but also underscores the necessity of preserving such heritage for future
generations.
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Abstract

The ganat is one of the most significant ancient water transfer systems. In the past, ganats were used to
transport water over long distances. While large ganats have been extensively excavated and documented in
Iran's desert areas, little research has focused on qanats in coastal regions. Consequently, limited information
is available regarding the excavation methods and water transfer mechanisms of qanats in these areas. For
this purpose, the study was conducted through an analysis of linear features in satellite images, aerial photo-
graphs, and field surveys. The results of this research led to the identification and introduction of the
Boukeh-Tolborj ganat, with a detectable length of about 63 kilometers, which could be considered one of the
important qanats in the Persian Gulf coast and Bushehr Province. This qanat transported water from the
Shapur River in Abpakhsh (Dashtestan) to the northern and eastern areas of Genaveh Port. The average spac-
ing between well shafts is approximately 60-65 meters, and the qanat follows a southeast-to-northwest direc-
tion. The existence of this extensive and costly gqanat underscores the importance of long-distance water
transportation for sustaining large settlements and supporting agricultural activities along the Persian Gulf
coast.
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Fig 1. A: Geographical location of the study area in Iran; B: Route, extent, and direction of the "Boukeh-Tol
Borj" Qanat system, along with cities on the northern coast of the Persian Gulf

O ey -Y-Y
Sled ay ciloses a0l sb 5o ey (b oolse Ll 5o e andl 5 esle DIl ez LB sleslgale sl
o3k S s e G0l gl il 2B O 5 daea Lls 1 e w5l Glag LSS iy sslas opl ) e
T 5 b Sy s nl ol Sl 231 e s DS 5 b ST alllae 4 YD T
b SlamU 1l s oS sl ol il s Sloslsale 5 el S alsr Gl oK i (ol e Slalllas 4l
s bbb e (238 15 s 055 (GOOgle Earth) losigale slai by m e 2ol VOYY Cnns
2ok sl b ad il Glolsabe ustas b 5l 0T s Job plad 5 lelid (S wi) SLoll
Sl O s daadds (S0 L el abe g5 5 06 8 g OF L aslio 53 5 Sld SadlS Olazstlo cxtlis ol
23 GPS s L slolgnle slas g5y p s LB 5 35 g0 ISl o Cla & ol Vs 5 dalsd 5l asie
e QL s 5 b ol b5l AU Gl sle 5 wlilcsy ) e sl S Al esls Gudal 5 oLl | s
G o8 JCE ol ok el e Ol s atla o Ll JCE1 g5 S andlls | ms 53 3 ebilogdly (slasl
B bl o 5 neb (il 3 oS a3 (63,5 4 jeameie awdis Sl cenlgl lile S 1 5 Laolr alee wlas Juls
ol 53238 s o3V ek 5 5 8 ey oo 53 0T LSS 5 ool abe i ool b tilashy o 3l (3L 5 2>
B s S ey S e 53 iliiipas 5 bl DAL 5 LT b et S5sd 5 3850 Al

x50 c;.j CdS S uT Ol > Cogr cg_.)T CE..« e S )l Q\;ﬁqi Ll s daaltsy, Cundse ol Gk

An}



i g gl 4ilB0g 51 (L) (Lo 13 2T JULT Ailolus (B y20 3 (o Lwlics s ol

Goe ol psle Comd e Sl a0l 5 358 13 ks 5 os 5 L3 ssge ea LT L) 5 lid e gladisl
Sy 338 aalh Bl Olas s DS gl (5ol o e BB sl 23 sl 5l Sos cwamen 5 0T 0,8 5 Ol laales
Aalsd (San Jlad Gl )5 pge Slal ol S syzs izmad 5 s (Sl 00 snld Wby m e O a

el a3 S 15 Laie b Lo 5 Olislows a5 oS 35 Sl ey 4 O JUisl s s DU (gl 0Soe

Cou g b Y

U G5B V-

ey OASES ol oS Slelis ) wliaKas syls 13 (IS oS L E g auls 5 0slS 5 o SOl s
s 13305 Dl pon Bk Sl ol s el L slSS 5 Ol e gl Baas el (55l 5 LG
b olelis,) 5l akob s ooi s @ls bd Olgm, Slolis )l a0 S35 ol 63 503 4231 5 (et Cods e 55 |y w5
Sy albtagy oo adllas 00 O3 il s 55 5 S cpl 3 Sl ey 5 e (lanls Sl sdas (J-l
L@Luu,wasg)u)\;oiﬁ;w&wsj&)ﬁwu\ﬁixx&w},\;)bﬁ;qﬁf45‘;0;;)&%))%
ColpSs s lsen s s 31555 Hpdpe @ Los 5 el (A8 e Solg e e Ss 4 Sk DLl
N G N e PV E lip‘\{g,.,mj;ﬂ)'ljsjdé\ﬁﬁj:cb.ﬂt’w)\ Y Y0 eI Vi C G P e RO
SLapd 25 05 el edalis (e L5l maw a8 55 (9oL s Sl ghe A5 U e b boseap 2 YO

S et 4y adkaie 5L gla S 5l OB e O35 Do iomen 5 Sy 6 pdy il b Ol

by o —Y-¥

a_,S g}«élﬁ.\? S Ju)‘.} d)—ﬁa}) ‘5)l>=l§ wJ&U )stw\ é)l.;}?r;jd)l}l.‘j QLE..L Q}W)M&&JJ)LW [N
b)&;ujéﬂf f‘}" DL (_5"3'“),)’1) g_)T CL\A RGO R W t}:&@.‘ M\bﬁ) g_"JL').w) )‘ t.\.&.‘« ‘Jd)lﬁ c:k? J>L.~)))5.Le
UT (i 4...@.3 L;L;-ijdl.w dbl..a BEl L;) ol 03 4 )‘JJ‘)?.-)..: &)}&:SJJ«SJWQ )\ C)LOLL?)\ M\JM&J)J
G Sy B0 DLl 3l e Sl Ol b S e U5 e AS 5 oS el Sl e
k;.w‘ehjv.ﬁj.:bwbja_ilj&d\M))déj\Jfo)@J.,\JL:JAU;..ASJ:JL;JJJJ?AWQBLAS)‘)\WUL)Q.»Q)JJ
PR m\sjsatﬁdﬂjlcs'\vwﬁwjﬁjgfw.(dl—\‘ JK8) ol iz YO U Y jlﬁjﬁjguu
Ol Gosd (s G5 o g 5 OB e Jgb 3wl ol Sl O (g5 48 Slelis )l wnls OV 5 5,05 ) 3
UY"" )‘M}é‘)fﬁw‘b ‘k:,».w‘ OMW L}JB(\)J}J})(U—Y)L}D/VJJJ&)}EJMQ‘}A QL\:.J‘) &Vbﬁsl}.@%w
oel) Cls 65 e Al s Sle s 4 5 (umhos/em Yere e S0 buge b 4) Gl i pmhos/cm o e
Sy edys Dok ar b 5 3 s g (53,slS el (sS4 sl eslr s

L.%j@-'“&i}‘ 6J:<€T¢-M-1L!L;“Jm‘~u Sy O3 ady eee Job 3 Kl Ol &S el O K grose
J)& LsLﬁel%- 4.1.:.0_} J.\;:L: ol ubﬁ;\ QT k:a.wb J?-Lw B bL>_:- )JL& &uﬂ J-})Lf JMAJ)‘\ 45&:».«44‘ )ﬁu 4J.L>.-J_5‘) k;?dﬁs
das e OLES (B sdaze BT 3 g5 el Wltngy 5 OB o LU 1 Sl colsabe andge 0 sy e s plulis
.wtwﬁL;ﬂijja,;s4;,:,Qu&u\&tﬁNJ@Muﬁ);g\ﬁlwdwuwﬁ;bm}gu,;;,)dt
B g_.JTCM“.l:.:SjaJﬁm3 /o B Y/Y 63 gd>we > u.a.,\j 6‘)\5 JL:TWJ@ZLSJQA})J.:A oKLwi\&u)b )ﬁu 4.3[5-:_5) e)'jjn\

Slassla g olr 50 bbania aly o A0k slise 0, b 2308 s Tl o5 5,15 13 pmhos/em 0 ee G gees sals

yy



Y’o)Lo.w <90 0,99 s‘f’*)&b\ @“’ ‘SLQdJLoLw J° ‘503 ‘SLEQ)*Q‘) 4.1&0

éﬂd&b)é%&b@ﬁ@)&k)\uidm‘w‘bby)‘é))}jdju#&;zysjw)‘4wbm
u_,waL.A uT LSiJL U'u'\ )\j Sl ails aals! e_gtf).,\i.g éjdn B CJ;JJ 4.;}\; G J,:,a\/ S9d>= .}a..u}’;n )).14.:_5 (db"“".’.(
b 5o Ol S 5 oS b S5 (1) Jsdor ol o o it ool 58w ke O & O 2= 5 gsliS

'MJL;‘ QL.:..J \) (QL} 4:..:)]:..‘..4))) Q‘)}:.jj()ﬁu 4\.:\;-}))) e\;ﬁ-)blﬁ

6uyh¢;uujwa>)w:ge¢wu) Canbge 3 S ) gfogﬁcﬁ@z‘&tﬂ\c_&“}; bglast ( owlid ey 4l 1A =Y S

470000 00000 « 470000 SO0000

3180800

3260000

1060 e A
470000 SO0000

2240000

- a
470000 $00000

Fig 2. a. Geological map showing water table contour lines, groundwater flow direction, and the location of
Qanat system; B: Route of the Qanat system, surface water distribution, electrical conductivity contour lines,
and the Qanat system

(Bushehr Regional Water Company, 2021) ol gl 5 el jsle ab 3 ol iS5 o5 gla S5y —) ot
Table 1. Quantitative and qualitative characteristics of water in the main well area and aquifer

[GIRTY Geos Lo o Glldaw oKl osld abtag,y 6,55 Jeu,ﬂ
Sl e S als b 5 b
pmhos/ ol pmhos/cm Les B
cm
m mds m3s
Fouun v . T Y/Y 1/0

Sloslsabe pslas 5 algn o e (5, 31 SRt Aalsd 5 S gla S5 T
Cen 5 s Slegy 5> Google Earth (glojfpale ,olas daolrabe SET 5 ol olastle 533y esis ol
305 5 S bS5 LSl 53 5n pslal od 5w A 4 S S0 (g3 Ghle 3 lide Shp ol sla S
Glasly 8 3L sl Calid L as)le Koz odd plulid OB wadllas 5 ) o oS 2leiS o5 53 .S el
sl 5l S Ob 1 Of slasel &S w3 S isS 5 Ll (codls [ Sie Sl andy L oas s Y ssds o
3s50 03 pdomn a3 5 e s Ao 03 (21 ) e Sl adlae S K03 B b 515 (nld) ey Ol O
aleo SUT 51 bty 355 Sl pb e ol Slozla SUT JBlas s sds glubis o 4 le &S sls 0L anllas
W Jsb o slolpale slal 55 5wty (oS Jled) g sbs)y 3,5 (15 b (salizal Tds 0155 o bl claels
5 oanils aabsl = s ol Olsie Co el atls Sl 4 b Bl (Sae DS pl ssad ley 5 aluld el

BT 31 gals Sio 33 pmess e sk W B Ol e Jleisl b 1 OF ol Jsb o8 axils 13 il (0T Lol ghae Joue Yoz

v



ey & 59yl AilB0g 51 (L) (iumo 5 ST JUiil ailobus (8 520 9 (o2 Luwlids 9 ol

Ol &0 Ll o ol b= 5o 1 5 ahy o 31 9ol 5 o (ile 3 ms 5 Jole s s 53 8 5 15 W ols
Al G B O Sl S

et = 38 s S b g - S ol )y il stalie LB (1) S5 Sloslsale a5 45 sl
ool aboo i k;;u)uugw.uoidw%wd@f@)uhpu iy Jsb s 3l ol i5n 53 5 azdls sl
& parteia ol 5 lly 53 20 B T lge dlol 4 ol (ST s s 4 ek (IS slaai b s s
055 SV LS55 b pslal s p 03 ol Gbss 5 asiis LB o BB pae 53 ze W Bl b
b 3l AU S 3 g Ol Jams Sl ahaiie Jax )l SO plene SO Vel ((8) S8 sl 5 (1) IS 0
Sy e 2l (e sl 5 bl omen O DS 5 ol JUS 3 g baeln Sl Jome iy (6 S ush; 5 LS
oo G, UK 4 s Ol leslsale slal LSS (la s 5,853 andllas 5 4 g 5y5e LB atd Olye 4 U
Cls S,y jltle G s SV dad gk S b elpe s bl o) Sl & W sene 8 Sl
e 33l e S A 5 g b e i Caalad (5l Sl e s anils s 0T 03,51 Spm g 53 Sl Sl
A e ol

2o dled G 58 S S L g B S OBl e Sl B oS 0 (8) IS5 (1) JS
s e 0l elde S5 olsa S 5 Google Earth gle )l pale slas 5 b 3 ol b wblE o

LRk C e s (Rl 4 S0 sn) gr FraSn 5 (02w O8) e pr DB s WblE T IS

494000 495000 496000 497000 498000
1 1

494000 495000 496000 497000 498000 499000 500000
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ig 6. Field photographs of the remainings of the shaft wells of the "Boukeh-Tol Borj" Qanat system near
the main well area, south of Shabankareh in Dashtestan County, looking towards the Northwest
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Fig 7. Satellite images (google earth) of several of Qanat shaft weIIs "Boukeh-Tol
Borj" featuring a four-shaft well system, showing differences in the extent and
pattern of erosion between 2002 and 2011
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Table 2. Structural specifications (estimated) of the "Boukeh-Tol Borj*" Qanat system
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Fig 8. Schematic illustration of the sequence of the multiple shaft wells along the of the "Boukeh-Tol Borj"

Qanat route, estimating 4032 wells (not to scale)
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