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Abstract

Providing water for the inhabitants of the plateau of Iran, which is located in the arid and semi-
arid region of the earth, has always been one of the most important challenges for the its people
since the beginning of the formation of the first dynasties and establishing the first irrigation
systems. Low rainfall climate has caused the Iranian people to innovate different techniques to
provide water for agriculture activities permanently. Iranians are considered as the main creators of
Kariz (subground aqueduct) as one of the most practical methods of exploiting underground water
resources. Exploitation of running water resources by construction of dams on rivers and springs
and the creation of canals is another method rooted in the history of the civilizations of the west Asia
for supplying more sustainable water for the agricultural and industrial functions. In the specific
and under investigation area of the Pulvar River, where the Achaemenid capital of Pasargadac is
located, there are some of the ancient water structures including dams, artificial waterways, canals,
extensive water reservoirs and springs. Of theses the dams are mostly built on the tributaries of the
Pulvar River, and the water supplying canals are located below them. Such complex structures have
been built in the plains and districts surrounding Pasargadae such as Didegan, Murghab, Sarpiran,
Kamin and Arsanjan. The present investigation briefly introduces these water structures and the
techniques they were made in the Achaemenid period in the cultural landscape of Pasargadae. The
results of this research are based on the studying historical documents and field studies of the past
decades by historians and archaeologists, as well as field surveys by the author during the recent
years in an area of nearly 16,000 square kilometers. The results of this research are amazing and very
impressive. These extensive water systems, with the tact and intelligence of Achaemenid managers
and engineers, have supplied water to all the plains and mountain valleys of the Pasargadae region.
Villages and public settlements, gardens, agricultural lands, government buildings and centers, and
finally the Royal Paradise of Cyrus the Great used of the benefits of water supply structures. In the
construction of the dams, clay materials and ashlar or carved stone masonries have been applied, and
some of them also have architectural structures with cut stone blocks. Waterways are also created
in several ways on the slopes of hills and rocks. Studies and researches show that the construction
of water structures in the study area began during the reign of Cyrus the Great and expanded during
the reign of Darius the Great and continued to develop until the end of the Achaemenid period. This
method of exploiting surface of sub ground water resources continues to post-Achaemenid periods,
especially in the Sassanid era and continues till modern times.

Keywords: Historical Dams, Achaemenid Architecture, Ancient Irrigation, Pasargadae,
Achaemenid Empire.

1. Professor, Department of Archeology, Faculty of Art and Architecture, Bu-Ali Sina University, Hamedan, Iran

(Corresponding Author). Email: mohamadifar@basu.ac.ir
2. PhD Student in Archeology, Department of Archeology, Faculty of Art and Architecture, Bu-Ali Sina University,
Hamedan, Iran.

Citations: Mohammadifar, Y.; Karami, H. R., (2023). “Achaemenid Water Structures in the Catchment Area of Pelvar
River - Pasargad District”. Parseh J Archaeol Stud, 6 (22): 113-159. (https://dx.doi.org/10.30699/PJAS.6.22.113).
Homepage of this Article: http://journal.richt.ir/mbp/browse.php?a_id=848&sid=1&slc_lang=en



Mohammadifar& Karami; | 1 1 4 |

Introduction

It is for the first time that in this era, a tremendous transformation in Iranian architecture
occurred by mixing the traditions of architecture and art with the traditions of other
nations that came under the umbrella of the Achaemenid government. The builders of
Pasargad, in order to establish a new capital that can have a correct concept of a powerful
and magnificent government center and also bring the comfort of its residents, beyond
the plain of Pasargad, investigated and assessed the feasibility of all the surrounding
plains , and after That Pasargad was designed and built What can be concluded from
these structures is that Pasargad was not limited to the complex of royal buildings whose
remains remain in the center of the Pasargad plain, and it correctly had the concept
of an official and advanced capital. A wide range of infrastructures that a government
center like Pasargad needs has been identified in a wide area of Pasargad plain and
the surrounding plains, which is a proof of how Pasargad was built and founded. An
important part of the aforementioned infrastructures is the vast collection of water
structures that were designed and built in the ancient territory of Pasargad. One of the
most important plans of the Achaemenid government was to deal with the water issue,
which the Shah and the administrative organization had taken over the management of
(Brian, 1985: 1985). In the upcoming research, an attempt has been made to introduce
the Achaemenid water structures of Pasargad region and its impact on the construction
and development of Pasargad. In the 1980s and 1990s, the Pasargad World Heritage Site
also conducted a field survey in the Pasargad Plain and the surrounding plains (Karami
and Zarei 2015), and in this research, several dams and extensive water supply networks
were identified (Map 1). In the fall of 2019, from the first season of the exploration
of Didegan Dam (Bostan Khani) was done and parts of the architectural structure of
the dam and its wall and foundation were explored and researched, which resulted in

valuable results (Karami, 2019, unpublished).

Introduction of Water Structures and Their Function

The extent and variety of Achaemenid works and sites in the territory of the Achaemenid
Empire shows the intelligence and management ability of the Achaemenid government
in the administration of the country in all fields, looking at the capabilities of the territory
and the environment and paying attention to the culture and social capital of the various
regions of the empire, which can be seen in He searched for historical documents and

remains of Achaemenid works and sites.

The Effortto Manage the Country is More Visible in the Important Achaemenid
Centers

In Pasargad, which is our focus in this research, various aspects of art and culture,
architecture, government infrastructure, engineering and public settlements have been

revealed and can clarify some of the unknowns. Whenever the name of Pasargad is
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mentioned, the collection of royal buildings and especially the tomb of Cyrus, the founder
of the Achaemenid Empire, is remembered in our thoughts. But the Achaemenid capital
of Pasargad is much wider and beyond the current area What we see today is the result
of the knowledge and efforts that the engineers and builders of Pasargad have applied
in a wide area of this area and have created a set of structures and infrastructures that
meet the needs of the ruling center of Pasargad. One of the most important remaining
infrastructures is the set of water structures that were created in the ancient landscape
of Pasargad in several plains centered on Pasargad. However, metal and building stone
quarries, metal smelting workshops, road networks, bridges, security checkpoints
and support centers are other parts of the infrastructure works in Pasargad (Karami &
Zarei, 2015). The concept of the ancient landscape of Pasargad can be considered for
all the hills and heights around Pasargad, where the Achaemenid works and sites are
directly related to the government site of Pasargad. The extent of this ancient area can
be considered to be nearly 16,000 square kilometers based on archaeological surveys
and researches, which according to country divisions includes the cities of Euclid,
Khorrambid, Bowanat, Sarchehan, Pasargad, Arsanjan and Maroodasht from north to
south.Pelvar River is the only permanent river in this area, the formation of settlement
patterns of the first settlements from the Middle Paleolithic period until now is dependent
on this river (Map 2).

Conclusion

The historical water structures of Pasargad and Persepolis are among the most prominent
and valuable works left over from the Achaemenid era, which are located in the
Bakhtegan and Tashk watersheds. The two main catchment rivers, Pelvar and Kor, form
one of the basins in which the water from the rains in the highlands and plains flows into
them in the form of flowing water and under the surface. Due to the presence of two
important Achaemenid centers of Pasargad and Persepolis in this basin and the need to
provide water for them in the headwaters of these rivers, especially the Pelvar River,
several reservoirs and diversion dams have been built with the aim of exploiting surface
water resources And extensive waterways and water supply networks have also been
established These structures include dams, waterways and water distribution networks,
springs and reservoirs, and stone architectural structures for water distribution. The
embankments are made of earth in the form of a hard clay core and a shell of stone
debris and are mostly built on the heads of the branches, and the water roads are also on
the slopes of Mahori hills and rocks and in the middle of the plains with two methods
of accumulating soil and stone debris and excavating And the cutting of rocks has been
created It seems that the Achaemenid engineers have selected the best and most efficient
places for the construction of dams after investigating and studying the field of this
basin. The mouth of mountain gorges through which seasonal rivers pass is the best

place to build a dam Because the stone body of the valleys makes the dams stable and
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durable, and it has been easier and more reliable to contain and store the floods in the
sub-branches. Due to the extent and shape of the catchment of this basin, the Pelvar
river floods during rains and a large amount of water enters it, and it was not possible
to control it for the Achaemenid engineers considering the facilities and technology of
that era. Therefore, the best option for flood control is the construction of dams at the
head of the branches and tributaries of Pelvar Also, it is easier to transfer the dams built
at the head of the branches, which are located at a higher place than the plains and flat
lands, and most of the downstream parts have benefited from the stored water. Apart
from curbing seasonal floods, supplying water to settlements and residential areas,
agricultural lands and gardens, providing water to Pasargad government grounds and
especially Shahi Campus, as well as industrial uses and mills, are among the goals of
building this vast complex of There have been water structures in this area The history
of the construction of this set of water structures is related to the Achaemenid period,
which, based on researches and archaeological documents, started from the beginning
of the Achaemenid period and with the reign of Cyrus and expanded during the reign of
Darius and was developed, maintained and exploited until the end of the Achaemenid

period.
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watersheds (Authors, 1400).
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Map 2. Distribution of Achaemenid water structures in the ancient landscape of Pasargad
(Authors, 2020).
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Fig. 1. Aerial view of Chambian Dam and its middle part destroyed by floods (Authors,
2019).
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Fig. 2. The shell of the Chambian band stone carcass (Authors, 2019).
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Fig. 3. Aerial view of the place of the architectural structure on the Taj Band of Chambian
(Authors, 2019).
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Fig. 4. Details of the architectural structure of Sarriz Band (Asadi & Bousharla, 2008: 56;
Figure 3).
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Fig. 5. Aerial view from the top of Tang Hana mountain to the Didegan plain and the site of

the Achaemenid Didegan dam at the mouth of Bostankhani mountain valley (Authors, 2019).
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Fig. 6. The existing state of the entrance of the waterway structure and its reconstructed

image during the development of the dam (Meftahpour et al., 1400).
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Fig. 7. Remains of the stone carpet floor left from the water distribution structure and
water outlet regulators (Karami, 2019).
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Fig. 8. The reconstructed image of Didegan Dam, the extent of the lake and its headwaters
(Meftahpur, 1400).
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Fig. 9. The remains of the architectural structure inside the core of the dam and the lead

smelting furnaces next to it (Karami, 2019).
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Fig. 10. Aerial view of No. 1 Alfi dam (Authors, 2019).
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Fig. 11. Headwaters of No. 1 Alafi Dam (Karami & Zarei, 2015).
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Fig. 12. Aerial view of Dam No. 2 Alafi and the constructions created on its western part
(Authors, 2019).
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Fig. 13. Small headwaters of dam No. 2 Alafi of inside the stone texture of the mountain
(Karami & Talebian, 2012: 226; picture 20).
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Map 3. The extent of the common lake of Alafi dams and the location of the dams at the
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mouth of two natural gorges (Karami & Talebian, 2012: 224; Map 3).
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Fig. 14. Aerial view of Marghab earth dam in the downstream of Cheshme Banab (Authors,
2019).
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Fig. 15. General view of Dom Darya embankment in the form of piles of dirt and rubble

(Karami & Talebian, 2012: 227; Figure 22).
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Map 4. The location of Dom Darya Dam near Tangbalaghi and the possible extent of its
lake (Karami & Talebian, 2012: 227; Map 5).
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Fig. 16. Aerial view of Sarpaniran Dam and the overflowing water at the southern end of
the dam (Authors, 2019).
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Fig. 17. General view of Sarpaniran Dam as an earth mound (Karami & Talebian, 2012:
229; Figure 28).
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Fig. 18. Aerial view of the tight mill and its arched shape (Authors, 2019).
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Fig. 19. Clay core and stone carcass shell of Tang Tang Mill (Karami & Zarei, 1396: 110;
Figure 7).
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Fig. 20. The architectural structure of Banddochter being transferred to the downstream
(Melkzadeh, 2013: 146; picture 7).
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Fig. 21. Didegan Aqueduct, which connects the Chambian Dam to the Didegan Dam by
removing the hills (Karmi & Talebian, 2012: 231; picture 35).
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Map S. Topographical map of Chambian and Didegan dams and the man-made waterway
connecting them (Authors, 2020).
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Fig. 22. Aerial view of the southern part of Joi Dokhtar large waterway in the south of

Pasargad plain and near the Shiraz-Isfahan highway (Authors, 2019).
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Fig. 23: The condition of the Dokhtar waterway bed in the largest part of the soil irrigation
(Karami & Zarei, 2015).
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Map 6. Joydokhtar waterway in the eastern part of Pasargad plain, connecting the grass

dams to the Sarpaniran dam (Karami & Talebian 2012: 236, map 9).




| yyq | S Aisiane

obeo 4S5 (Y 4idis) (Gondet et al., 2018: 60-87) ol outs  lwlis S5 4o a8 ol
el 3Ll (6515 (slaglos b g (Lo (g jLidyge Ol BaiiSenld ate abaly ol )0
AS a3 o oLt anlsd g o _asyys sl S5 Lusly Abgms LT 8iiS omlyd gulio 31 S0 ylsls o)
s |y 45539y O A5 sl Adld 3929 (G gi0d (Sliwg) S35 5 dbogome VL 5
ol e ploul (S o a5 Slase sla gy Lol sl oasly oo Sy Ll dlogome 4 (5500
o ccdo aisdS o ol Ol ccnl g)ls s Lub dbgsre cawdl y3 48 Ol dats 3l o 5]
1 31 48 Tl 5 0363 )Ll Abgme T ol BatiS ol 5| S0 5 0t o 0y 3 Lliyo
o325 9 MLl ()L Ay 4 5Lisdyge Ol el awdld 3925 SBjLuly dbgome b olLeye

LNV AYAF Ll g (0 ol iy o (2L sy

‘ ‘chadel‘ N

Zendan-@ Solaiman

@ ]
Palace P -
\ ) /‘/\
N\
NN
Lo A Legend
"N W /1_/- & surveyed areas
Palace S ‘\//’ < known remains before

racent surveys

L 5
N @ medern canals

\.{;/’/ % Gate R —— water infrastructures
——— pathways
N buildings
0 50?“ A undetermined features
[ =

.(Gondet et al., 2018: 64) o)l ;> o bl ol (slaylis L 5 SB Lol Abgoo  Jloud s .V Al
Map 7. The northern part of Pasargad enclosure and water structures identified in it
(Gondet et al., 2018: 64).

Siples ol

D o 00l (SomlaS) a8 315 0955 3Ll g Glepo caisd (gL Lisw 4o (6,500 ol ol
Cebd (613l (5o 4 eyl Al 31y Oleye ol daty Il s ol
slaans )3 ol ol 51 ol oo ol oxly o (535 lp] (Sliwy Bogaxe 13 8Ll
04 ob.JGLoI JS..A 9 CSu Lf’?f)i‘) 90 )lgu.».o.b 4 ol oo law! O)L’9b 9 LS'.’9)‘\:’Y FURLY
o 98 Loy 9 S )0 ;1 ¥ o it ealS VY 4 S0y SaaleS olyl (el sl
)l ob.g] d»SU.»lJbB e awl 0usle LSL'.’)-.’ 03550 Cawd UT)M Yoo duy ggu.)).» ol)_J u_’l)l 4S cowl
.(Y¥ JSW) Gl ol dxd L u] S>> ‘Lsf“‘“’ dold R l_: ob)_{)..\_?l.méa_w :\.u dold



H\moum,»nMduurra)muu,\w»\mo\mgamm|| VFo || &

LT 2413 9 05 PIE 098 Aield Kt B 53 o oiS KinleS olyl 51 o . VF IS

Fig. 24. A part of the Kamahang waterway excavated in the rock texture of the Gholam

mountain slope (Karami & Zarei, 2015).

EWES sWolyl
&wl Do 0 oduels «‘_5_’9\)3&13» 4S cowl L;}m;db)a .)lf)bulg Cud 5yl wgis )0
olse bl ol iosds s cawd ol slacass o S Ll catso glee Lol (slaol)iS 51 (S5
Cuididgye Cod 53 9 AIS 0 )38 AK e 31 5 sy 09y el 035 dpdiar 50 5 DB Ly
asel3 LS 55 ol A2y (s 93 5 (WS (1990 gm0 S 39y o L o Jee 3
LaolT oty Ln sl biile gLy (ol i yidoms A5 3l 3939 olys] 4y 93 (s latgS
i le )Kmouo olas e.,\..d':'nL?d‘ L;mezbg).: 9 lbw)ﬁ ] 095@ 3)|9_3.> JEE-RY] oduS
B8 )18 ()00 350 g odumsy plonyd do iikalsen 355 )0 (£S5 (gysls slaolyl
15 Cemns 3 anal 0 Lty 05 3 0nsys Lol s (65 55L (sLiolyl Lo Lol
P50 b ol (iso alasls sl 0)55 (515 OIS (i La V0 0 S s,
SO Bu ol bl el a8 gl (28w Gl oy Syb o a8 el J S L
5w sloysd 3 sy oo yia £ U 0 Bylgd (slails g yro 5lus Yoo L5 WWe s (sLig i Yoo i
JS8) sl 4z )S oo 51,5 0olinldyge sal 5 iy (sl Sl 2]y s o ol ol ieln
S 15 gte - ons] 0dnys b o (655l ol b Las s | Cmd gy aayddy (T
0SS O?—‘SI 450.)5_3 Syl oy0dw b95 L;b Je) 450)9_3 dld..o_&% oL OLofc\_g ol)_J C)-.-"
o S 505 Bylsn iy gty o sl il A5 2305 (55l (slmoly] Lal e
osslasy o Lodyge (sLaoSe o Lpopd ay 51y Ol s o 0000 (£S5 (5y5Ls 1S 1y
gty &S g g0 033 SEi5S 0554y sy 53 oyl ol (AL ppins
L Ao e lyd y2oglS V) e S5 (6518 oh ol (aSiles pslos sl 0l (gl ey S
(g dxalo L g S 1500 50 ol s lus g 5 (slords i o G5 5 L s Lo VYo
o oo 15515050 Ol el ol umd o Lt L gy 5 syt - LSy
LS5 50 4B Sclr lagl by (6yslaS (sla ) 5 (S55me lavdbgoo ¢ goyls 4
S DLt 5.9) (WL Cand by 50 055 (Ko blsnd 1 (Y8 JSb) ol 03,8 o oly3 )




| VY || st b sl dom iotin L slaoile g isaome |

- iy
Balaghi Ve

(Yyaa culf_\.'»)lg}) (();):-&.))) & pawgo uc)bgiﬁ LSeuwd objui‘.ou ‘_wsgf)).’)l w‘,.b Q0.0 JSJ‘:
Fig. 25. Aerial view of the largest part of the narrow waterway of Tangbolaghi known as
“Dakhtarbor” (Authors, 2019).
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Fig. 26. Aerial view of the east bank’s steep waterway in the mouth of Tangbolaghi (Authors,
2019).

45 gaans Jouw i Lo ul_’).ﬁ- 59 AJLQU)Q.MJ > aslas u_’l 45.)9.»;@ 040 (9t C.la.w ey uT
o 2l o (2B 5l sl ol gleS 4 el oad oS o Slepl slass
Sy (ibok 9 (sopn Sk dnopd (ol b (rbg) Sl 48 el oy oo (eS Ciid 4o

(VA5 YV JSi) 09 plocil



IR i [ s e [ 77 sy it i o | YY)

cs595) 058 (S diold 33 a8 13 g ygls (ggm 30 (EW K brolpl cygy0 51 Lo YA 5 YV IS
L(WYAY
Fig. 27 & 28. A view of the Tangbolaghi waterways on the east and west side of the strait in

the rocky slope of the mountain (Zarei, 2013).
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Figu. 29 & 30. Kamin waterway plain and its main branch in Tang Kamin were excavated
in the form of a large stream, and its eastern branch in the foothills of Mehrgan mountain
with stone cutting (Karami & Zarei, 2015).
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Fig. 31. Remains of the historical waterway in the form of stonework in the foothills of
Qalat Khabariz Mountain (Karami & Zarei, 1396: 112; Figure 14).
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(Authors, 2019).
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Fig. 33. Aerial view of Gamban Arsanjan Dam next to Tashk Lake (Authors, 2019).
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Fig. 34. Cutting the mountain stone domain to fasten the clay core inside the stone texture
of Mount-Band Didegan (Karami, 2019).
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Map 8. Central boundary of Pasargad campus and water circulation inside it (Karami &
Zarei, 2016: 154; Map 3).
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Fig. 35. The passage of Joy Dokhtar waterway next to the government fence between the
roads in the east of the Pasargad plain (Zarei & Mohammadi, 2016: 43; Figure 1).
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Fig. 36. Structure of grape processing in Tangbalaghi from the Sasanian period (Kaim et
al., 2007: 90; Fig. 15).
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Table 1. Comparison of Achaemenid water structures of Pelvar river basin with other

water structures of Achaemenid Iran (Authors, 2020).
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Fig. 37. A square stone block and grinding and smoothing it with a pointed hammer tool
(Karami, 2019).
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Fig. 38. Iron clamp with lead coating used in the architectural structure inside the core of
Didegan Dam (Karami, 2019).
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Fig. 39. The architectural structure inside the core of Didegan Dam by dry-picking method
(Karami, 2019).
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Fig. 40. Two stone mass graves on the crown of Sarpaniran dam (Karami & Talebian, 2012:
220; Figure 6).



| Y00 | RCISLIPTICN

055 it olisl (hslS Gl ) :0F Gy (o) (SlEislojl Slalliae gl -
WA 6yl diged (les w3l sdel Cawdds (cla JIEs 5IVYAA Hloo o duslyd g oyl Syiiiee
s iy oyl §5les Aeingn 515 s gy 31 A5 JLEj abgas Sy ooyl ol bl
orbgy g0 oyl (ly 746-400Calbed oy 0, IS 5ol L ol 2416+-30BP abad gl col
AADYAN ) Ligs 9 (cdwl) 100)8

SRl Ly o Al g abgono 31 ool Comsddy Jliws (sLDAIGE (ot § dnlllne -
aSS oy olus Sluyol claaSiis g Ladi 009u5me 5o 1 biiolud ppo (L abgoo pilw
elaabgso clo Sl b duslio bl aolitassS BLods) l Jli opol 45 4ol sty Jlias
byl 80 AYAD  lhac) cowl diion e 5 (£ K5 OB lul aslen dielse vpe
.(Askari Chaverdi & Callieri, 2007 ¢¥'Yo—Y¥5 :\YVYQ

o2l 3148 olaais g b 1 T (S0 w i Luw 4 48 160 mllas g S Luw dgats -
s Lo ((Scwdd¥ Giodigy 9 (S diwd) ooy b (Sed odots  olwliss o)l dilate y5 )50
)93 1 o8t iyl dny o0 513y sl 005 0 liasl L T By las CsSs 1 5o A gSat 5 0
YAV ((0)S) ol ddy S Laas ded il 1o S SO plgred  iiolsn

o8 Dlgiiy 5 iuiolid (ALARLY 5550 bagatmo ;> (ol 05l (8,515 -
BoynS oSt o Loy el 1 bl Gopm 9 (o slodlzd 1355 pald Cpr
oS Ll ep (2 edsd olss sl ol sty )l daiigr 5 diaslys coppte SO 4 5L Sl
s Lasl o ] ol b 5 glusdige s GhSE oo g axsl (B o golio gl v
5 3Ly itolsen g 5500 9 Byt )3 ol 5 Loty 5 s B8 A gocres 2925 a8,
Y5 1800 51 T 80,28 (cladilolis pyaiy (glyal o otitolie s ol Kol dden c53
S Gl (eitika 890 4o Waojlus (] (509 Ay 5o (les o0 45 ol

) d;-:/s“’%’
Loy Ul cppaiespl g cdimnys 5l ddonr e 5 SB)Lub Aol (506 (ol slaojlu
i_’,l.&.)” 99 o] u)fdlé- Sab 9 uli.a}!.} )_))j juo? )9 4S ol wb& 5)9.))" odile
locuss g Lagas yo L iyl 3l ol ol a5 wino o Sty diog ol ol 5upl 115
el otee 5550 93 3929 4255 L 3580 il Lol g0 (layy 9 Sl oy JSaa
o=l sasbipw 1o Lagl o (0,8 ol Lo g aogs ol )0 diencss g 285 Luby
&be 3l lorope Ban b (Blhoslas 5 (it s iz Jleb Llsog eigas s Laaslioy
Lbo}l.w u_a] w0l \)l_’>u‘).u Lg‘o\))buf@l.w).g] Lgtbds.u» 9 Lmo‘).gis ol axdLw L;ﬁb_w uT
Lg)l_o.xp LSLE)L}L»A 9 &)&19 L&)M c&j Fa3 1Y dl.mdSu_m 9 Lfbobg] cLb\.\a..) 9 & dw JALM:
UL""9 Lbo)mo 9 Lﬁd)ybl.ozbq dild 39 = Lmo‘).)“’s ol AL LQQLMA)M: 89y Yl g Caw!
el 00 3ol Laoysuo iy s (61081 g Siwady g S caalsl bgss 9o L laces
iaeblS g eyt aos> oyl (e Aalllas 5 (a3l o (el g Lussige sy o a5,
ad sladilsagy 45 SliwasS sladls dlas .1Uled,S po bascdls gyl lagKe
90 Lmo)\) Lg""“’ :\_:,\.: 4\.5|).> ‘ol 40 RN W L5|)-’ u.wl.m L5L> ] J_.SLgo )A_?LQUT)I
= saslinw )3 odw 5053 9 ) lee iz e 9 3580 Loy 1 plod 5 ()l
JRY TN u_,l)_,))TJiw 5SS 4o dngs l_;3|9_1,3 Llsa%) el 0395 15 yrelan g 35yl
olwdige sl ol Hlae olSel 3980 (hw ()] 19)0 40 SToL5 e 39)9 5 (Sw)b pliin



m)\gw\b:ao\:m\.g\‘.a\sl\hn| \OF |

8l 43S it ol fl 4Bl 0929 h9d ol (sl 9 UISel 4 a5 L el
JUE] st o ol 035l Ly 08 (clndilsdg, 5 lbas Liyus 55 i sl G o
338 (6L )3 slgen (Lapo) g cod 4 s 45 laas Linyus 55 00 sl slaaw ol
04 g0 S0 0y 0paSd gj}] Comwdopnb Lo uso b g 099 )JULMJ)_A.; Cowl u)f)l)_e
Loee) « Same (sLa oo g Lasabl o lupl ¢ ad laow )loe 5l slis el
OleS 355 (als oty g 5 Sl ogSs Abbgme (93,8 walyd gl 5 gjpslss
o33 ol ooyl 5 058 e gamo eyal s Lo CBlual 5l ool o piaio iyl ol
A4S ol ol b0 o bgare ol (claojlu degamme ol il gl cowl 0390 4l
Sy (h9ssS 2laplep b g (el (3lel 0l 51 (cwlibrsliwl Silae o Lo gl by
g drusgh ol B0 (L L 5 a4l (b1l Sy (ool (layiled s ) 5 eats sLe]

ol 04 Lg)la)_;o).e‘.g 9 Lg)bd\_ii

-

Powge ‘_;Lm‘_;)lfo_uf)'l Dged U_wl.«mul‘mb ui‘:5l§9 aslllao a P‘J._B‘ .)K)LM:L» )0 .P\°\Y/\ JL»: e AS«JLQ_MH).Q M)l)) A
Colwog yo ciieun Wl ol du bgsye csledbl . cowl 00,8 000 guds 0 0040l «ucil.,:;u ol 45 WK )0 ((Spd o) 4o
ol 040l (Smithsonian) -y guuisess] dus§o

https://www.si.edu/object/archives/components/sova-fsa-a-06-ref11686

U‘)—’I_c_;“’t"""ut"“’l‘ &w 05)5 Ja_my D9l g0 D\A—ﬁ-ﬂb ((JLTW» c\suw u_m;l}db Jw YWWAA 9 YYAY L;LQJL»: )0 Y
915_‘%)1)\) U»9l§u_il uu)l)_gu_ﬁ)f)l)_ﬁ u_wl.uuul.\.wb u‘b}lg\))?_n (<Y)L&9g )9 (‘d"\'”" u_lf- donly Sty pu A Ml)_a 9
NOWI RPNV alf)wa Sl el oK_,b

ol S92 50 S sly le> Slym oSl 908155 gy el GBS T

el s ()8 ol 4 5 38,8 S iy By i B30 s Bl (sl ol (B o gy el 50 i

0diel (50 (G450 (o2 pIye (slueyd dS 315 D9y (S0l olysl o sdin Eomgis yge B3gde )3 (B D (9
3 ) ‘)?'"JLS"
Do oo 0dual dl ylo Slupls 183 2SS aS Sy slacon o pOpe liayd rcddy

‘_5)‘}/5.»41?»

3oL 508 (b Houzlide (ol uaige GBI B an 58U slaiso (Ll
Ul 5 Welal s Loty (5051 2lsm ()l S ol ploil o 00 () Sslias )Lt
Dy o 19508 Lol 550463 () an 4555 duaww

wlls

b ll sy lyes a8 L(VWAF) o Sl -

Sk Anga \a_ms; (W) ?\_7:;\ Lg\_mo»s\s )\ L.S”’)\)g a\§)\m\; (YY) d2gd ‘CL’”"'“" -
Elyro oyl enlyliaasl = ¢yl ¢ caupd cadad dos do 3 MFY BN Yo ik S\
o 5SSy

(Sl (Ll yo ol ;23 5 o8y Ll culalis L (608 IS0y . (WES) cdognd byl -
OF VO :YY 5 VY o5\ Adore ¢ giue jLuolS do 3
AL slen sl sBOL gyl D sugis S

u_\m L;\D:g_,u_»: 9 w\zﬁ &_&)5 .(yyay) ‘&—’l"‘}b ‘u_li 9 ‘M‘ﬁ_}‘ cJJ9§u»| -
5 Sipyle oSy s cpitelyl ol doas Ay g (g B (P 5
Loyl oS8



| Y | (099 Pisdee

dumw i_&).) @M\:ma 6)9—’\)*"’\ Ls»é\.o.»)u\.».»)\.) .(Yay) ) ‘Y)L;;',y 9 col_")).? -
el CLS 1S gt S99 (S pSTle (oolel el

ul))_e AR g3 g i u‘).e‘.» ‘ULQ”.B J..Jbl.) i.,o..>).» k.s““‘"“\?&’ 6)5—’\)“"’\ .(YYA0) o ‘C)l:’)-.’ -
0ylad 155 -9,

My (et s Aoy (nasdl .(WAF) (ST gidasme g olayd ¢ Joid S c)ly -
Sl CLS0ld 38Ny - s 88530\ )y b o (gamlg

085U gui)] LBl (3K i yliwl aoypr (OYAY) ol Joisd S o))y -
(oduis e Ll Sl &lpre

IS oylol el haa\San  \samli csinls cya g 0038 >\§>\_»;\:3 OYYA) e (Ao ol -
e

U\)—’\ 63).» (SN W\m SR ‘.Q\.n\)&— i\ .(VYAA) ¢ )guaio Juw 46\)\.75_“: S —
Loyl lys

V5 9 V0 abge glS iyli ) L(VWAB) qSuzlybys ¢ 5palS s Lioyude ¢ g3y5l> g -
SBLul Sl &l oL gy (£ K

)] ((EU S Y abgome (5olS 5)5) L(OYAL) ¢ oy Yy Livgs g ¢ idaso o llas -
Sl (Sl e 8L

3)9.) )9 .)lf)l_wb :\_O_L:.m uT Coypde) .(Yay) ‘O_Mowu ‘OLﬁJlb 9 fL[o)AﬁAb- cL;A)g—
SVE-YYY : (W g Vo) 590 CRyS Ls“‘\"“’u\"'”*\’ LS\'!“Q”‘“S)" ((L;Ml?&)

Ll i (gl glialy gy (07R0) elinyd ¢ Jo)S ) 9 tLiopdsas «(o0)S -
(o0t yiiaze) SBLub  Sles Elye sBGL i)l Ole po Ao 5o g

S\ ged N5t Do) B wgd S .(WWAF) colanyd ¢ Join,S ey g tlioyduas ¢ o0y -
ol CLS i olad S DNl L e\ (gl dus (g ige )

A A8l padys a0 o5 (S (WWAS) olayd oS gyl g Lioyduas ¢ c0)S -
ol LS ohes

(<(u_»l>uL_~u)ul§Ja.> u_»wwl?&) o u_,.»l.m:ul.w:b uﬁglf» .(\Yaq) cl_ab).)\to} ‘u“°)§ -
(odeis yize) D)Ll  Slas Elyre oBLL gui)l
OA=F:(0F) Vs 1 L owliasliwl (gla ool 45 SSIL sy 5o

‘o\)l)‘&_ln 82> Joo 3._&)4 SCyO9yd By @\H»\; Wl (VYY) ‘u—.’d)l“’ ‘J9_§u.> -
95 3l

- Ibn Balkhi, (1384). Farsnameh. Tehran: Asatir.

- Asadi, A. A. & Boucharella, R., (2008). “The report of the second and last
chapter of the rescue exploration of Shahid Abad dam”. Archive of Pasargad World
Heritage Site (in Persian).

- Askarichavardi, A. & Cleary, P., (2006). “Exploration report of area 75 and 76
Tang-balaghi”. Archive of Pasargad World Heritage Site (in Persian).

- Atai, M. T. & Bousharla, R., (2015). “Exploration report of the area 34
Tangbalaghi”. Ar-chive of Pasargad World Heritage Site (in Persian).



By (oo (s o | OA |

- Bergner, K., (1937). “Bericht Uber Unbekannte Achaemenidische Ruinen in
der Ebene von Persepolis”. in: Archaeologische Mitteilungen aus Iran, 8: 1-4.

- Brian, P. & Boucharella, R., (2012). Archeology of the Achaemenid Empire.
Translated by: Seyyed Mohammad Amin Emami, Ali Akbar Vahdati and Mahmoud
Behfrozi, Tehran: Kitab Parse (in Persian).

- Brian, P., (2008). Achaemenid Empire. Translated by: Nahid Foroughan, Tehran:
Farzan Rouz Publishing and Research - Fitra publishing house (in Persian).

- De Schacht, T.; De Dapper, M.; Asadi, A.; Ubelman, Y. & Boucharlat, R.,
(2012). Geoarchaeological study of the achaemenid dam of the Sad- i Didegan
(Fars — Iran). Geomorphologie.

- Herzfeld, E., (1928). Excavation of Pasargadae. Smithsonian Institution.

- Javad, J. & Thomalsky, J., (2016). “The Iranian-German Tappe Rivi Project
(TRP), North Khorasan: Report on the 2016 and 2017 fieldworks”. Amit, 48, 77-
120.

- Kaim, B.; Asadi, A. & Heidari, R., (2007). “Irano- Polish Excavation at site No.
64 at Tang—e Boulaghi”. in: Archaeological Reports 7(2), on the Occasion of The 9"
Annual Symposium on Iranian Archaeology, Tehran: Research center for ICHHTO:
69-96.

- Karimian, H.; Sarfraz, A. A. & Ebrahimi, N., (1389). “Recovery of Achaemenid
palaces in Brazjan by relying on archaeological data”. Bagh Nazar, 7 (14): 45-58
(in Persian).

- Karami, H. R. & Zarei Kordshuli, F., (2016). 4 new look at the Pasargad
campus. Pasargad 1, Tehran: Kitab Bahar (in Persian).

- Karami, H., (2019). “Archaeological exploration of the Achaemenid dam of
Didegan (Bostankhani)”. Archive of Pasargad World Heritage Site, (Unpublished),
(in Persian).

- Karami, H. & Talibian, M. H., (2012). “Water management of Pasargad region
in Achaemenid period”. Modares Archaeological Researches, 5 & 6 (10 & 11): pp:
216-242 (in Persian).

- Karami, H. & Zarei Kordshuli, F., (2015). “Archaeological survey of Pasargad
city and Mash-had-Morghab district”. Archive of Pasargad World Heritage Site,
(unpublished), (in Persian).

- Karami, H. & Zarei Kordshuli, F., (2016). The narrow arch dam of Arsanjan
Mill is an example of Achaemenid dam engineering. Pasargad 2, Tehran: Kitab
Bahar (in Persian).

- Kleiss W., (1987). “Stauddmme bei Qaderabad (Fars) und siidwestlich von
Kashan”. Archdologische Mitteilungen aus Iran, 20: 89-106.

- Kleiss W., (1988). “Achaemenidische Stauddmme in Fars”. Archdologische
Mitteilungen aus Iran, 21: 63-68.

- Kleiss W., (1991). “Wasserschutzdimme und Kanalbauten in der Umgebung
von Pasargadae”. Archdologische Mitteilungen aus Iran, 25: 23-30.

- Kleiss W., (1992). “Dammbauten aus Achaemenidischer und Sassanidischer
Zeit in der Provinz Fars”. Archdologische Mitteilungen aus Iran, 25: 131-145.

- Kleiss W., (2000). “Achaemenidische Wasserbauten”. In: Matthiae P., Enea
A., Peyronel L., Pinnock F. (Eds.) Proceedings of the First International Congress
on the Archaeology of the Ancient Near East. Rome, May 18%-23 1998, Vol. 1.
Dipartimento di scienze storiche, archeologiche e antropologiche dell’antichita,
Rome: 753-760.



| 04 | s B

- Kleiss, W., (1982). “Safavidische Stauddmme bei Saveh und Qom”.
Archéologische Mitteilungen aus Iran, 15: 361-374.

- Kleiss, W., (1991). “Wasserschutzdamme und kanalbauten in umgebung
von,Pasargadae”. Archaologische Mitteilungen aus Iran, 24: 23-30.

- Nicole, M., (2013). The ancient dams of Darudzn valley. Translated by:
Mohammad Jaafar Malekzadeh, Shiraz: Navid (in Persian).

- Nylander, C., (1965). “Old Persian and Greek stonecutting and the chronology
of Achaemenian monuments: Achaemenian problems 1”. American Journal of
Archaeology, 69: 49-55.

- Nylander, C., (1966a). “Clamps and chronology (Achaemenid problems II)”.
Iranica Antiqua, 6: 130-146.

- Nylander, C., (1966b). “The toothed chisel in Pasargadae: Further notes on old
Persian stonecutting”. American Journal of Archaeology, 70: 373-376.

- Nylander, C., (1970). lonians in Pasargadae. Studies in old Persian architecture.
Acta Universitatis Upsaliensis Boreas 1, Universitetetbiblioteket Uppsala, Uppsala,
176 p.

- Sami, A., (1338). Pasargad is the oldest capital of the Achaemenid Empire.
Shiraz: General Department of Culture and Art of Fars Province (in Persian).

- Sebastien, G.; Mohammadkhani, K.; Farjamirad, M.; Ibnoeirida, N.;
ZareKordshouli, F.; Karami, H. R. & Laisney, D., (2018). Field Report on the 2015
Current Archaeological Work of the Joint Iran-French Project on Pasargadae and
its Territory. Iranian Heritage Studies, Vol. 1, Shahid Beheshti University.

- Seyed Sajjadi, S. M., (2018). Dahane Gholaman: an Achaemenid city in the
southeast of Iran. Tehran: Aryarmana (in Persian).

- Skold, I. & Litchley, V., (2017). Achaemenid culture and local traditions in
Anatolia, South Caucasus and Iran. Translated by Shahin Aryamnesh, Tehran:
Research Institute of Cultural Heritage and Tourism, Aryarmena (in Persian).

- Stronach, D., (1366). “Formation of Pasargad Royal Garden and its influence
on Iranian gardening”. Translated by: Kamiyar Abdi, Journal of Art, 22 23: 54-75
(in Persian).

- Stronach, D., (1379). Pasargad, a report of the excavations carried out by the
British Institute of Iranian Studies from 1961 to 1963. Translated by Hamid Khatib
Shahidi, Tehran: Publications of the Country’s Cultural Heritage Organization (in
Persian).

- Sykes, S. P., (1391). History of Iran. Translated by Seyyed Mohammad Taqi
Fakhr Dai Gilani, Tehran: Negah (in Persian).

- Whitcomb, D. S., (1985). Before the roses and nightingales. Excavtions at
Qasr-i Abu Nasr, Old Shiraz. New York,The Mettopolitan Museum of Art.

- Zarei Kordshuli, F., (1383). “Archaeological Survey of Pasargad Tang Balaghi”.
Archive of Pasargad World Heritage Site, (unpublished), (in Persian).

- Zarei Kordshuli, F. & Mohammadi, A., (2016). The findings of Pasargad
crossroads are evidences of the Persian influx or the Persian camp. Pasargad 1,
Tehran: Kitab Bahar (in Persian).



