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4% 0-2.25m TC3 -17% 0-2.5m AC4
-11% 2.25-7 m 2% 2.5-6.68 m

2% 0-12.5 m HC+MC+AC2 7% 6.68-12.68 m

10% 12.5-14 m -5% 0-12.5m AC1
-5% 14-20.71 m 5% 12.5-14.5 m

0.00 20.71-23.96 m -2% 14.5-15.5 m

-6% 23.96-29.35 m -8% 15.5-20m

11% 29.35-33.35 m 0.00 20-63.5m

2% 33.35-36.48 m -80% 63.5-65 m

0.00 36.48-42.48 m -4% 65-71.5m

-4% 42.48-121.34m -19% 71.5-75m

0.00 121.34-150.34 m -2% 75-129 m

-1% 150.34-173.14 m 15% 129-131.16 m

-5% 173.14-175.54 m -25% 131.16-132.99 m

1% 175.54-183.04 m -2% 132.99-139.74 m

0.00 183.04-192.44 m -5% 0-19m AC5
-30% 192.44-194.44 m -3% 0-5.5m AC6
0.00 194.44-194.94 m -1% 5.5-11 m

34% 194.94-195.44 m 2% 11-19 m

0.00 194.44-397.44 m -1% 0-1.25m AC7
-2% 397.44-450.44 m -62% 1.25-1.75m

-28% 450.44-451.94 m -10% 1.75-5.25 m

13% 451.94-465 m -122% 5.25-5.75 m
-1.5% 465-484.92 m 5.6% 5.75-8.75 m

2% 0-46.5 m AGC 4.6% 8.75-10.25 m

-40% 46.5-50.65 m 29% 10.25-13.75 m

5% 0-3.5m KOC3 -17% 0-12m GC2
0.00 3.5-8m 10% 12-21.38 m

-1% 8-20.338 m -22% 0-13m sc2

-2% 0-241m EC




Yo

Adazss s Ol iSa; pllas g laaal 5 g4l5Ts

A g, uL....J‘ 9 Qloas J.a.'> Oy ) Ls.io.ﬁ& Lbc\.‘b‘).l" )JL..»
ey 63, U a5 as (15150 0jk (il gl al 5l (S
V) poas asd ;o b (1Sl cul (ca ¥ paad) o)l slal
ool e iSTem jats g iSTlen b slal e ailoas (5,la5 alads
=2 odee jsbay (iS1se 9y slalyzme ailend plaie jigal
...\30[3555
Ao dw 4 0,5 )15 bl 4 ey oo i |y s ool i
sleaaly] @ Oy ol Jlsl o, 5,5 L G.,.Lasul).fl ¢,
S5y 2 st sloanes SIS e o )b g Lol slaanlnl Lol
> (V) Jgaz j0 g &l ool ool yioled (A) pgad (gaids

RO PR

sl Bl 4 anl ol s

I aiezcss @8l sbhanlpl goles  Sow sl

larlpl 5 a4z LSy gloarlpl 03 s ais 99 & oy
Alodds ouS oy5ve Jo y0 ax LSS sleanal il oS ass
218 1S g s0ges awdSs s (laojlgs Ll 5l golass
Oyl s oad aitle slaly 4 &5 gladalpl ogas o
sleanl il ailes st ol5 0 p) i olawy awe s e
OIS o 69, b az b gleanlpl LoLlas faae 28
Aloas 4l asY b g (315 0 ) (0l 8L S Fyp lalad
oalas |yl (F) Jgaz jo Gimghy ol lawgs ool il sladiges
ol Cile S aiilen 1o g5y 5 S Slabad Ll ol
anl il Gidw .col OMlo a0y g aSis  Liiebe (50,50 (S
odd atle (Sow sbSols 5l e 1,0 gl 4 lawgie jebay
odgozma ;0 EC olpl asben ol bl Sy 50 Ll cuwl
Lojlgso 10 (crmb (3l L Sw ¢ jio # 090> LG ES bl

5 0,5, bl 5l ol e 1) e S5 slaanl ]
a).f PO TN SV L;al.‘;u sleatuy @ Lg)tl:}Lu—Lg..\.:JlS
(7 Joo)

(el b5 Slogl) sogas ranlyl

BB ol o o oS anier oo sloanly] 5l ik
a5 Cawl goges lalme IS 4 cnl clils g asddlas
sblns aSul sezs b (A pgad) wload anad bjlsns Lo
olas loaal ] Slbl Siw sLla wilazd) o 5l a9
slopl <y ol JUl sl Ll 0555 5 6k U Ll slaal
JE (g oo oyl bl plo 5 ES o cysie sla, Vb s
SradsS 3 Loges loatisoss 5 aasl il & lagbenty 31 ol o
dga ol 4 K 3l Slead ol onys § wlasl sbouy
9 03Il Sy 4 o Bl T L VO dg0 culied b g e e o
by )0 Ol ey Elhsm 90 b o 5 00l Sl o oo 2B
@b )8 15 K080 69, e Slakad cpl il 0,5 i Ll
o JUsl sogae sloanl i cpl Bl 5 4zl aslsl sl b
3585 6 S ol 5l ylamebl (gl el 00 sasigy i > L
5 o |y oy Dbk o Ka Jolias 5l oL ol Jlazs!
a0 ]y Slehad ol Zokan OS] Coeil o oo )3 askad
Sloghgm lacin 3l oyl e aylad o 95152 oo 51 508
wdyo0 S @ oo Dygos Jlens nj degsz 8 eSS n
sl oiles 3L (551 ol 6V slog o 5l s o9 o plre o
(TF-YE OYAY.e5)
Gl 0 5,15 L A8l saanl o

Jo 5 5 o 65 o5 artaress sbaslyl 5l s s
d);\f‘sn J.Lc 0}‘9)0 )L’S )‘ as WGJ‘)DU\ | )Laj) J..al>
DA EW,] oS a5 5 s o el e Grizren (O 5a)

RERR VNN & . . .
iload oandigy (K (93,0 b g Wl Geac oS wliws das Loy
Section of TCS5 Canal
618
O+00 ¢ £ . L
1620 Section of TC4 Canal

=

il gadds) sl B3 o0 (LS S g a3yl 50 1) (el g 0l o g wiylo ougee |y Jhgr o FUT L i F S ‘;&S.b)ASTC55 TC4 ab;j 90 ahto —A pguad

(dpdios o Slea Wl o oL Sl 35 5o 5 Lwl—duw )by idghs olso



1Y 0L @Y o )Lals @ Y0 0,50 @ (55bw et 9 (5olomo — Loy sy 4y s

() celuls o @L},U al.'f,f Sy ‘5)...o|;9453 31 ol ‘5.\.‘; A (Cawly) )l}lé Jolo coluls o ‘sﬂ.}sl} NL-rY SOges ‘sl.haob.ﬂ— -1 P

(oAl Sluoguas 90,5, wlulp Lédb';.gi G diwd -V Jgus

ol T 031031 S5 5l58 Jeo ol ol 2,5,18
(0ol T Job (o) ol T Gos
12.7 15 D 4w AC4 Juas!
20.50 13 D 4w AC5 & Slsgl
20.77 2.26 D 4iv AC6 S|
13.4 3 D dio AC7 JCIN
7.66 0.9 D v TC3
11.3 0.7 E diw TC5
8.7 0.7-2.3 E div TC4
20.30 13 A sio KOC2
13.47 2 H diw Sc2 ol 1T 4 oo e T JLisil
133 15 B saio HC of T
258 0.7-4.4 B-A loaio MC Lot
2425 0.7=1.2 D-E-C-A sloaiv EC
140 15 D-B slodin AC1 iz o Jlas!
11.3 0.7 E dio GC2 Lol ol T & ol
50.5 2 A aio AGC
97 15 D diw AC2

S oz S e Ol e oKy Sl 35 p0 O jlly—dns b gy Sy 1y a) 15l 0,5 )5 sl dnkionr i gl T Gyt <)+ g
(ol 39290 (T (gazeus yo S5,



v

Adazss s Ol iSa; pllas g laaal 5 g4l5Ts

oo GBS (Sso) 5 s asl pl U Lo —F Jgax

(g Jomo) digas

EC el).!i LR

S 025 ol

ol 1T (e (slei!
b5 s (GlilT 4 pousa)HC
gl TC ol T

hgle

ST SO BFSL Olalad

ST s b

3 HC ol saias 51 s

O

(b il 5 A3 olalad

lag il e ool slaosll 5 slel b Lids a5 consl Lol

oy S il e 9 el Aiixs el 00,5 dnlllas |
g il Gaen slp Ghgylo hlens SLl (e ) Wi o
125 oS J5d wog 005 )b 4t ¢ 4>l lapleisl
by a5 olojles b ey olme 5l (F Ehsw 5 alas
a5 G0 sk 4 ol gled oo cdillas Conl euls aSle
@l Tom el 4281 3925 Lban s loj yo 45 LS g e
352y ayl hlare ol gaid o a5 Lol o plezslo
(Y8 TP onatl) €l 4zl slaal cilies Slg o 4Ll
S a Sls SaS banlyl olad sl ganllls

@ BLT 25 slaanlpl aiS o dpdas C56 g5,z b ol 8
WS oo a1 At p e anter 5 Lol ogilS alie
a1y Hewao g BlobT Sl 1i5 oo YU 50 HC (glyoe 45T,
)l bags (6,500 5 (B2l bawgs (S0 45 WS (oo Jale 2
ol lagls EC claaalyl cpizman wiload JoeS5 sl
b slado 59, » &5 o @iz 25 S o0 Jate o @ )
Lol conl Jatus sbanl pl slhls ol ooty aisl o AD glis )|
Sl 0 o Y o a5 55 EC Lgiz— Il sgo cslyme

Salios CBT a2y STk 0 baslpl i

ol o S5 alie oS (sacgazms §| dndiaz 55
8 aalllas 890 il ol Sings bags bl 55 5 pais o8
Sy Il sh Ja (V) Jgax o e (nl 5 Sl 43S
sl slo gl Ll ol 00,5 &l Su b (saie g0 o)
aly sdsgeze S ale 4 ddex C58 Sk O3l
ebalis 5l (S anies 55 sbbanlpl cw)n o) 092
Yozl &y o Khasy 5 olulid ol Lwg 45l 03
o o cal oad oo oolainl wpies o g4z LSS s,k
slasz b oglz gy 5 bRl ol slgsw s o
AL as el 5l 5 udate wiad Slasl law a5 oo leisLo
(Flaizlo 5 ST 5l iy caegarme pludige § ollene C8 55
sy 09,5 s o0 e olidia b LIS 5 388 GS oAl
el oty sl 0 ool 55 ples o b a5 Llbass
plosl 4 gl cutlalus plSim 4y o 1 b (ise ol 45 9,1
ol Cosal 3> sdles Jol oyl b g Lo )blas b all oo,
Sleizlu sacgems laie 4y ol plod 380 gaid a5 Col

YR YA i o) €en 0391 0 ool 3 L3 51 g



ABS (8,5 a0 eds) el e VPO ] Bes g e il PV
Lo o 455 o (55, JSib lita o3e 5101 g yo sl S
03,5 s 6,50 yobhio sl |y Wil &5 w00 S5 4 iz
Obe &S TCL (glymme puizan (YY-YVE AYY il «diog
Syls Sbdl > 5s cwl oals ountS i ls g Glob ] ')
Sz el laml 5l atien co aS o) oo i 4yl il
éLE:S)I Ll sunato glp ol g Asuia sl gunasl gy
5 Jows S Ll csl ooy ranlpl Lol slaasly 5 calise
bli)l g baso oy sloolns g2l sl 4 b olal>
el 0l By Cle cilisie slooyss 40 pa b alise zglaw

s JB18 30 g G a1y Ol g 09 o @15 oSS B,
St slalaedse alla s> WS e Solue Cllog e
B Jsl Gosayle 3l alizes laol jo onss sl sloFls gax LSS
sele gpl sl b jne roas (S 4z ST 08 00wl |,
Corad] (G185 5 (gl a5 oI5 dg2 g Sdion 5 (B0 als
el plaj s 3 S (5ol 5 (D 55 S5 e 2 s

Gl lo s g Gl St Blo slaolass ds (g, Ll olal
S ey basl ] O Yol a5 aas oo Lis boanl ] Cii
OM‘SA)J)).N wémﬂtjl) LS'—‘LJLAJ?‘M‘ 099 LS)L>
'QUQ) 9 L&:Aﬁ:‘f] Cns] Q\M‘Sﬁ Lg)L.MSL: QLM." Coewdo LQ‘)ZA 9 Sl
Luébuj5bwfl)bbbdng‘d)og16:&a}
ado b bl o Kw Jo j0 2l ls 0,50 e (28,5 Jas o
§0aiS lgo a5 JSs 4 O Coloe waige 5 (556sS glas )l b
salis Wl Culbdgpe s a1, SL ol g aib 5 o oylab
slos o g oS cul el g lese i 5l gilies

0353k g aalpl slal a5 ol (59,0 45 ol 4 ax g
)L:.M.g LS?D)L’ )l5.>l 50 0l xe ubs.w) )| 3 gduns 6&’&*’” ﬁLw
5 anlpl (65l rizeen ol oo waz SLALS L 5 poe
a0 5 4 (65908 55 Lol sl 5L
ST g g

L olS iy gy ol 55l 5 <SS 5] gz
o mlio ( Ko 8 Sl e Hlejlu wapies co Sl Ol e
oL prize oo oy olGl cnl GLld)lS 5 6K )5 4
05; JJ)L) e M)‘;.»LM: @L).S S>> ).».SO 6L9] s.)L.}
s 9 I lp Gl RatE 0g)F rizes 5 owlid Ll
ol e sesl 1S GBT g 4 deasl T S asis
g g0 (SIS ,a3

4 = .t
o

A

1Y 0L @Y o )Lals @ Y0 0,50 @ (55bw et 9 (5olomo — Loy sy 4y s

5 Bl gl (Sl i Gla YU asgere IS 0 Saz LS
Lol Glods 5 g ol sl Lozl
UsbT (3 (5550 (sl iST50 gy b orml (s L
s AbolB L o 25190 (] i3 oS 1y o (o0 Slai & ilaie
oS 3 Sl el 48,5 13 AC3 Lgi- Jlod gl e @
ol ools o 2B b iy s 1) adsl Jleisl #5b o
@ iz LT o S gla i slael Gy 4 axgi Ly
OF 5l 5 Ul (o255 sl ol oogy S5 5o a8 wsy o L
23 & 2w )l e ol Jled Caand Jg 05 oolainl
5 Olsel ) (Sg aska 5 oats alilal gy s gle S w35

950 e sl 991 0030 5 dgdus Mals” sl 393 o 4o

b oalas (Slase ctloy g osalive Jlpl b iy ol
oo sleaall 6K SO a glabols oldlas ¢ o lulls, S
o oo, b sien cow i8S pllss ol aisly ot
st Dl &2 Gl 55 sty (ol s adllas il
QO sl @isee sbaaras uloly baslpl ganaies 5 o
sl 325 2

anl Vs F gl arnsan 00 515 ulul p lal e )
L LS[LmulﬂT.Y N L5‘:>|),J a St ol Jwsl 05,5 L
sasl oY Lol sleaslpl a4 sy maw of Jlasl o )51
bl olpl 4 ol pT o OF Jlisil 0,55 L e 3

Ot ) A e Alwd A &y (G5 Bl 4 ol e Y
OS99 diagy i V9,35 (e Jho o3lg )0 JLS S 5L,
ASlgn hls atuy) rs¥

loaal ] (3l S o9 4 azgi b led oy ol ¥
O Sl BESL L GBS 0 4z LS S oS 235 el
Lo sl 0599 4 et BT sloSins 85 o 5
23 ¥ L OVE o gyls ley 5o diies 59 0 Lo g
e g lslolJ g 2z sleaal )l s 5 cpay Sl oog
s pgge aby ol o sleil 2 T BC (8- 5,5 Lol ol
il ooy 4l 0,90 ol jo ojls 1,8 LS

50,00 ot b (Sl salal, laaalpl o O _iSa; sl
sloanl ] Jle job a) caol 2 Y ot lls Lawgio 9l
Jisb sloanl )l S5 0 ((F pgad) LT VB siles Lol
S (sl Vit o 225 e (sla Kb 58 5 ba Fol
Jlo jeb @) Widg cad ouS pe) Jo y0 0l &S > Sy
I I TN eas s b S e (ACLI-AC2 lye
S cesls sl ll lanl ] gasiils Siwgn o2 4 b o
(TC5 Glyme Jlo jobo ) 048 Lra> s o

P A 28 9 (B el lme 93 45 e e (LaS s
S s WS o sl er 1y Bl Sl slagls o
solme dho Gy dlo 4l e 5o ogiam Jled pes slie
lal 4y G Ll yo lalyome opl S el )l wls ) oo oo 065
CFE> ) eBsE (9> 4 el Sl ol e VT A




&

Adazss s Ol iSa; pllas g laaal 5 g4l5Ts

G eter S350 S (OYAY) Lo e (oo pslx 55w
Wdiez 039 aho gloanlpl Y Olles 5l isy olid bl
FEXY Lao AYAY Gl cJsl o led el

iy waslpl o (S IYAD) Losle goylx (5,5us
b ) oleds YV Jlo (g b g ool Ll (salo iz S5
NY-FA oo ATAD livs) s

ool g edasme o5 i alol (L oMe (g8 sllculic b,
5 2l Sl 0l ol Gl g0 bl 55 5 T (VYD) S| e
&

opled sz 5 1ol (55 10 GO YA el o) cslis 10
i 3 Oladllas g Sl pale oKin gy « snio

Herzfeld, Ernst. (1941). Iran in the Ancient East, London.

Roaf, Micheal. (1983). Sculptures and Sculptors at Perse-
polis. British Library.

Schmidt, Erich. (1939). The Treasury of Persepolis and
Other Discoveries in the Homeland of the Achaemenians.
University of Chicago Press.

Schmidt, Erich. (1953). Persepolis, Volume I: Structures,

Reliefs, Inscriptions. University of Chicago Press.

ol loari doasdr doly iuiio cot (VYY) SOl ool
S el L o

iz o (slain), (VYYD (yun (S s

St o S Sl 5 ot g 35 OVYY) S o35
K8 e lesls Sl Ll o) g8 w0l Slé Kidien

LS (29> (§03905 Cumdy m (LAdsh (VYD) ledws!(sol
slojlier (LBl adly walsd ol e 255 oS
e TR0 il 5 e Nl od S/ iy Sl (el il
AF-AY
5 s e Sl oG e alelnd (IYAD) S Ll
ATRR GLli ) o lods seomiy Jlo ol Ll

e o dbgmo 5 o s coaelllas (\YAT) olicl g5
S el )y (camgR by iy sk ot

ddiar AT el oSy s 035l sl iglS YY) e o oolus
ool sl U5 ool 13l o b cilisie Lli7 o

(Adiaz o) itolria  oliiols slocsiu b (VYEA) oo ol
sl oSl o) 8

ST 5 sebecbar Gt dites slaialy VYA Lo e o 5l
.Ql)...'.é....;



6

Volume 25, No. 3, Fall 2020

Scientific Research

Analysis of Drainage System and Water Canals of Persepolis

Elham Andaroodi*, Mohammad Hasan Talebian?, Mojde Rashidi®, Samaneh MasoomiTabar?

! Associate Professor, School of Architecture, College of Fine Arts, Faculty of Architecture, University of Tehran, Tehran, Iran.
2Associate Professor, School of Architecture, College of Fine Arts, Faculty of Architecture, University of Tehran, Tehran, Iran.
3Graduate Student of Iranian Architectural Studies, School of of Architecture, College of Fine Arts, Faculty of Architecture,
University of Tehran, Tehran, Iran.

(Received: 15 Apr 2020, Accepted: 14 Sep 2020)

Parsa, which we call Takht-e-Jamshid and westerns
call it Persepolis, is the most important heritage of
the Achaemenids. The complex is a series of build-
ings and palaces dating from 510 to 330 BC. It has
emerged as an administrative, governmental and cer-
emonial complex on a huge man-made rocky platform.
One of the basic measures taken to protect buildings
on the platform of the Persepolis from the mountain
floods and provide drainage for the buildings is the
construction of about two kilometers of water canals
under the platform. The canals are partly dug into the
rock or built over the bed of the platform and run from
north to south and west to east to gather the water of
125,000 square meters of palaces and administrative
or service buildings. Sometimes these canals are up to
6 meters deep and are generally not less than one me-
ter wide and covered with thick stone slabs. Various
archaeologists, such as Schmidt (1939), Tajvidi (1355
solar), Askari (1383-85, solar) Asadi (1395 solar), and
scholars such as Hakim, Reza, and Zare have studied
the water canals of Persepolis. However, a study of ar-
chitecture, construction and spatial features of canals
is still necessary. This study, has monograph research
method which starts from review of first-hand library
resources specifically archeological reports and contin-
ues with field surveys. It first attempts to integrate the
complex network architecture of the canals in interac-
tion with terrain topography, heights of platforms, and
12 monuments over the ground. It identifies the func-
tion of each canal in relation to roof surfaces, walls and
open courtyards. The research has classified the canals
based on their different characteristics. Functional ca-
nals were first divided into four categories: 1. vertical
drainage transfer 2. Over ground water transfer 3. Sec-
ondary and short waterways 4. Main waterways. They
were then divided into three categories based on their
form: 1. Open canals that starts through the Gate of
Nation 2. Covered canals with or without ventilating

holes. The final categorization was carried out accord-
ing to the method of stonework of the canals, which is
the unified stone with smooth carving or coarse carv-
ing. It seems that the smooth carvings belong to the
first period of construction in Persepolis in the time of
Darius, 515 to 490 BC under Apanada Palace. Some
of the canals were created not by digging directly the
rocky mountain but by arranging rocks on top of each
other. Morphological study of the canals shows that
there are two important east-west canals which pass
through Apadana palace and residential palaces, reach-
ing to a north-south canal adjacent to the mountain at
the east of Persepolis platform. The height difference
of the longest canal is -7 meters. The average slope is
2% but some have more than 30 %slope to be able to
provide the desired depth and homogeneous system of
water flow. As a conclusion, after examining the grad-
ual process of formation of Persepolis, archaeological
hypotheses suggested by Hertzfeld and Schmidt on the
impact of canals on unified planning of Persepolis from
the beginning of construction are discussed.

Keywords
Achaemenid, Persepolis, Drainage System, Water Ca-
nals, Stone construction.
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