Oln) 2 By o9 5 o ole & pis
VP40 3l /o Asuoln awbdb bl jo (g W5 9ld anliots g /a0 juw Jlw

Journal of Iranian Dam and Hydroelectric Power Plant
13th Year/ Special Issue on Modern Technologies Applied in Rescue Archaeology for Dam Projects/
October 2026

o5 Flree ST sb (ol bl Slalllas 13 (K 548935 sy, 1 o1kl 0g3)

M“@BM u,u)55

oS

w1y ol Sldllas 5 S 58955 o5 sloLbs, 5l ool Coanl 4 ,ligs ol 4o
i3 Yoone Lol il 9,0 code (sloosls 4y oliws (sl (alitiliol (sla3glS 09 oo
cbie oo Geend 500 g ot (Sl oY o 55 L olen g ange a0l
@ cawl g golio BT a4 Wilgs so ol Sl 15 w,ls (ool comnl (glS slaa_sil 5
3 297 ype s GalS cage &S alaby; 6 S (JodS red 098 i abgore
9 BLASST G 8955 slagby, ol (590 gt (Ll slaabgos 5l gy Sblix 4 (Lo
2l by Gl oy 5 b lmial (bl ISl oS 528555955, 0594,
Sl PSS9 Ll pd 0 ohagt Egdge (nl S oo pal B (e (e (2 elsS
Loyls laizge caweal (gl leislw g ool caw ol wiils ¢ gljoe sloz b 2ol580 4
Oty Sladllas plmil (3blio 5| (g km ) (g8 BT 0929 5 Ol (e (392 (Ll & a5
5 2 e Gl b (S5e95555 )T la, ol pdilioliz! 6yl ( Slhes slog b sl 2 ]
S2l395 (omnp QBel g W)l (bl Sllllas JgmaS 55 (oo S (2Ll B3
S8 5l (pladiged 5 g, cnl Elgl Gbide cnl )5 a5l oo ool 2 1) abgoes 5l IS (poi

g g0 (o) 9 sy eoliBplily o lag]

Sols slejly

T rolie o 58555 Sl oo S 5855955 51 ¢ il (gabgzmo ¢ olidi bty

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

K_mohammadkhani@sbu.ac.ir « suige s olKiils wlidybinl og,8 Loasls™

By ol
VE O YNY o pds fu,l VEF/-UVF sl o 2l


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

4 I [ERW MUL’D LE‘“L‘“QL"“"L JEIEY (_gLQ‘_g)ﬁLlé /Mo)a.u JL..; /u‘)—l‘ Lf‘—‘d)" °l§51~:~; 9 S k_;:;J& s

&3kl sl plelidpliol &8 cosl (229 (2 ppeins
b obidglinl (Al Ll iy oo )10 42238 paols>
I e R e e
58,5 oauoli aS 0 )l08 o lulid sl yhgo 4 S
B o9z b welys g ndlphe slpl; del ]
osd blr (295 il alewy 4 a5 1, 4zl oy ool
AV AYYY eolpde) wilo,F 0 ol L3 sl 4 o,lg
o sl WSoske o eelioll slae
255 oo el Ll sl Shg g (Sl slaplSe Coadse
s (i (el lial (o) 2 gt Lo Sline &
OBl J525 5 )b 50,b,0 (5 bl B 358 oo plos
Ol 3 aSST 3l i ] ey 55sS Bblie ;5 palg>
3kl slixe 4 g8ly 53 o5 ulidioylinls (2915 blio

(Y DYVE oolsle) 0,5 plonil el s
S5 gt (G Lio il sabye Sy o SglS Vgl
S popm polie coled oyl o 555 e planil L
Orzed g GhalS 5l e asily e blis 00 S e bulr
T S R T VR PSSR ICHNN R PP
@rog Cudgae & azgi b adb o l) (ool slaas o
o pelisS 3o 500,51 (il |y eany o wilsny 45" ol b,
el Sl g 00l grusly bk iy E¥lgins 4y eyl
Sy dez 5l el Cosal Pl s S eSS
WS SeS A pl Ho plelis bl 4 wilg oo oS
(Seidss Gy n el (SendsieS,l slagss,
o e (Bib il g Wgdios plxl 380 5 @ sl
dod (e S ob rhas 1) absze 5 wites
SIS 3505 GlS Slyicmi 1y sl sbabse
I, 6ok slans 5 ol wbgme G o iglS (gl
Bt S pee a8 818 352 Gl cnl g 9l 5ls
LS Sl (oS ek abgone S (95T plesl sl
FB et dbgome Sy pled (A5 Canl (Soe B> o
e S 3 o Abgore plad (25lS7 eBlg 50 a5 aslL 1]
Gabse o3 (S slaghy, RS L W
whn siz 0> 55« 2sS Gloy s 50 lsige Sl

C"L"' u;‘ as GS.ASL' Cawd LS"\"'M @L..‘ L colo ..\.._'> l;

do o

Slaaiges (Bsb 5 S Ll wptercss slaly ggexe
bl ol aws oo plas |y ladl asds 5l eanlise LB
S9y » &S el K835 BT 5l (SoeS Ly Cund
25 % oBsdS BT 5l el bl g owile (Bl e
5 Shgzraists @lldS G5, 5l as Gsdde ()
OB 55 Ggdae BT ol 38L (6l s )l luslislaly
o Ken sl (ol 42835 51 oMol Yool i
FSloles KndS ) & 6T g Ll Ooeils Lzl yo g
PP VW )lﬂ o) 6, g Lads 4 AT g (0
2l o 5 Y 0 BT cnl 050wy 5 el (65955 9
wjgel el Ceanl g e Sl o FLbpll
Sy g plolid o 1) plulidbnly (o)l sbasss,
il y o0 (6)b eyl BT cnl (6)laeSS g Laa> g (4]
Sllllae slats) 5 2l (WS aren 2loSSS
58S (o895 (s n o) st 5 90 5l S
oolaiwl Jaxe mle BLLST g (e (gandllas jo 5Ly
3 b sl ioleyd odle L [55g, j0 ilonds o
5 by e Sldl oy 5 (Sl sleas 5 eabge
ce S Sl g 6)ysleS slaaild g st Ay
oad (P )b g Sl slaliy g leas deabgos 938159,
7 B won sty 5l eslal culply
asdl Sl Gll gleabyme 13 (0,55 5l 5 o2l
@ g s SodeieS )l slagbs, i) cul )3 ul
5 Sl leabsze gy lolid jo plulisplinl
sgbiie ST SeS' (a5 Sl ol SblSe
oS g 5l oolitul ¢ S0 59955935 1 (slo o 2 5]
oz ey oW son Sln aleeliies
gl 2559 058 Slge o g ld plas 5 plulis
NI O

L1y o 5l 0)50 (ctwgh olge g Sledlbl lulis liwl
2 Sy bpluil a8 Gl slaoKe jo (555 g ()
Qoolple) ALS oo Syl S Wilos,S o 5 5 S !
5 Ouiodes «ewlilnlinl slaigls (OO VYA

I Alizadeh, A.


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

4 [ERW MUL’D LE‘“L‘“QL"“"L JEIEY (_gLQ‘_g)ﬁLlé /Mo)a.u JL..; /u‘)—l‘ Lf‘—‘d)" °l§51~:~; 9 S k_;:;J& s

de3uis Ges g Jome 0dyd Ol sloSe (A jakas
slaas Lol (5 Condy uond 5 badlly 5 o i
OYAY (SBaes) Sl

3 Sepdesy slaghsy 5l eslitul slp a6yl
TSl ab plel oM O gans ,o  cwbiiylinl
slcuglsl o s (g,0ld garwy  (VADA
P Sl e g cblis il (el
5 bs, ol 5l oslial  cwlidlialy bigel sloal
lacalad )3 059l Sl Sl 4 ) 1) (oulitplinly
2 09 Olebabiol doyetst mian o bl
LS b gl s plaBl ¢ Sy 55 (sladids b Cawod
slagbs, ookl sl 3 uls) 58 Glnl He2S o
sho S0 5 XN T T g (Sondeses|
Ol 3 o 5 Ghed dbgzme yo anild ale glo iagh
AYYA Jlo 31 o1 51 e b plol yoalis g olT35,8 4o
i pesbliie s, 5l ool b Ll olulis ozl
dinged ol 1) 518 gd bl ¢ lowy )l gabga ;o
2 mombliae (g, 5l esliial (Jl (e 5o
a3 5T Y Las oa) (st & SLely sabgoee
13 0SB 8l aalsl g el 4 b a5 (VWAY ( Slsae)
Alide slagts, 5l Glpl o Sl sabsme wo I i
el o ool (S jubielS )]

el plly 53 03Lwl 3)90 (K 33935
e B2 g puliiiran 10 Vool ( S 52555 slobs,
Slllae Grizmes 5 (Gome gl 5 253 S ol
ool (ousige b Slree slaclad (oulidies)
Sy o e laghy, oedoe eslitul
(omrbliie sla by, i gomen igh oo ooliinl (G 5863;
( SHlly iS¢ pubolinng iSIT loly e85 (S 2]
ol 9 S olr 5,005 )) i siSTgsl, (i SIS
MR Gtalesl 0y50 mlidplinly o b, (nl (soled
S S  eeblin sl i, o )3 Sy il 5
Rlo 5l i (SSbuly iUy jlsly 955 ¢ qunlolineg S]]

p b ailad s 18 colaiwl 5,50 5 009 $Kle> lg0

Ol ) o Ul 4 pandsy Ce e o ol e
ML e peke (1 Jome Coglsl s (Jle
555 50 Slaee ladrwgs )y el (VYAY O Sl3oese)
eobinbol gasls a5 cal eal el i oyl
doos cole 0,8 18 axg 050l (Lisuslx
S8 9 s sloosl 3 sladly) bglas gasugi daool>
G 5ks &S cal ool el (ot sbojle 5 cSle
S osbagbinoly Sl poi) 5 (San g
azi b il )53 i @ Coesl 5l Gl es DLl
po3) sl pioboy bt smliilioly Slalllas oST 4
oDl ¢l bl Slilllas 15 (g lais, 5l oslial
So)lge 3l cbliz )0« gg55mly 2y, 4y iy Sy
L oszg 5l pliaebl o wles jed jete L (S8
(Slroe slocadld Jore j3 SLal slolosdy 925 pae
Slree sl Qs sln @2 g pluliiplivl @l oo
Wl so (S5 53555955 )T (slasihg, onl Cool Bl Lo
Sl slo sy 9929 pae b 9525 5 b HlKe die 50

led Syl S8 (a5
S8 50 ojlsan bbbl (Sl gabsme S 0
Sl 4 azgi b cal (Bl5 lp ol o e S
59 Soel 5l ol cpl sl age 5 poley 6ol (B9
G sas b al Sl e Sl
Tl 69y 2 Solers SLL 92s b Jlaw (15 (SST
9lS 6l atil 5 il gl gl alS 5 1S s S50
O 3l by pley g ange g 03,5 o0 axlge olxal b
bl (g5 sl amilys g ales Slesl ulply o poe
ol )0 S5d5595S )l oy 09 ol Jlany 2o
83 Gy LU asS oo S8 plulidlinl 4 i
Sl (oalS sl 1) Lagy e oy s0ley oS 50 9
25 @ Olfse (Seidgiasl gle g, 5l eslital L
5 o bis oo peite o I slalias SLuliss zo g0 Coway Iy
5 ool «slane Sblis o lgys ol 5 (slags JE
5 8 od b Jlw o5y lae,sS daglal da a8

3 Albert Hesse
4 Rémy Boucharlat

! Mohammadkhani, K.
2 Aitken, MLJ.


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

4 I [ERW MUL’D LE‘“L‘“QL"“"L JEIEY (_gLQ‘_g)ﬁLlé /Mo)a.u JL..; /u‘)—l‘ Lf‘—‘d)" °l§51~:~; 9 S k_;:;J& s

LI B [ g+ IR ESSRAY ) EPLITEL S RP-L JURPI X 3] W
2 05750 o8l slgime (S (oo yge oo (l jliesle (B
20 oo Cewd 1y 093 pwnblise Cools (w, S
Sy Jol5 jobar 5 oad alsjmbline o g)lea
omabliae o)lgs oole (yal oy Al 0 04l e
Sawddy | (o030 g Wiz (punbliie (s o g 058
OF 39 oy smeboliie e g b Gebaie o5 050 0
o b s blisie sl SIS gl o ool ol el
5 Sgdoe Lhpa ol oy (o) 53 e (omibline
s Gl wislige T )l eaileurboliie | (Shs
5 lboond Slpsis b Ysame o punbliio olys 5 53l
(el ol olen 5 s BB (S
T ey S oS lmo 5 5 baglal asile e oy
Gor prle ol 5l el ss Ol cy anl)s
B JUSs a5 el T 0 oagay ol Copatl S s
Sl (axls g atie Sl Gl yo 5 plulid
R

oole Sy ¥ peubliie (Fuipdy [pblite colls ago
g0 oole )] 4o aS 0 ey yai Sliae Djgo Ay el
bl 5 bl e S 3 (5,5 5 ol
Sgu g0 A5 (D9 I gumdoline oole Az j2 050 0 oA
Gl Oyl e a5 el s ] pwadoliie colls oS
215 5l Bge Fig o cpmrblite Colls o
J bl g pSolasl B pwsblse oo jga>
ool Jlb ation osj (pmeblite Glage &5 gl
Lol (6, Soslasl LB odls jeb 4y 5 pndolise oo LB
omblisn ydai) s Slulis oSws S s o
SrSoslally puoblone coll jo ol sy Wilgs oo (g
O LS 5 7Yl wis

9 Sl slo il dlox ) (B ok Slusl slaclad
SE pbline Sl (ol e ge (b @83 slaogeds

Ode S Sy 65l 581 5 ceriiae ;5L 5 oas

(Sl gabgmo £9i 5 (BT 9198 Cundg o aoee Ll 0
59 Lol ogas Sl ) 0 )La1 8 90 (slagty; 5 (So Olgise
2 Ysano bliin slagomypr wilnl omling il
Jdo 4 g 039 Sl plpl Stk sladbgme i
0oLl 390 yie dodlds 4l 9 (w2 pll o Sy
255 o0 513

(T b Uit (o ) 2

iz gyl QUly olol  gasblioe (o) n o)
ol srSeilul ly dagiwpmblise) bl
Osde (Sl Ll b bad e SasS b (pnblise
L gl dalsgs dagais (IS b 4 aiina lynl
Glegaze b Szs8 sbyoel S wiile wiilg o oo o8
o sl L oWl o S oo lab,oal )
L aisS olol faej (omabline plase )3 (olacslxial
8o slag )b Gl po (Sl Slyeis (ol 5 48K sars
h oo slajlagy (e &5 3508 agd laabgs |
@bolid slp (ol jsbas lagin pblise WS jaseive
o5l g oo Wo,sS Jio coaus &yl > sla Ko 4 0150
aile hie o T 4 Cumd Grizies diid cuslie
oSy wiloads slowl S5 45,0 a5 Sladl> 5 b gus
e i smeblie oo, sal s A
@ A Gl S 0 cims bl b o] slaansT]
95 S el

Conl S 0lge el laalST Sled
s olad ogx Gl 68 b s (g pdypueblice
5 odlendl ubline g4 90 w publiae laollins
LS o 605l | @ uboliie

san s 39790 Sl 158 eailendl Gubline sl
Ol ga> 50 ool Sy g Sl Sl 5s slee
g 5 ol prbliie Conols Sy «pne; cumsbliie
Bl sl osle conusy cnl 585 (ln WS o S,
09 )5 09 g0 425 1 (558 abaii (] &y oS (ol led
Sl sl Dslite 9250 Gla SIS g5 4wy Lo ()l
ey YO L ply cubee @lp g8 ek (Jle

3 Magnetic Susceptibility
4 Scollar, 1.

! Curie Point
2 Thermoremanent magnetism


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

P s o Mul}u stl.».wut.wla O Ry ‘_gl.(bu;)ﬁb.é /Mo).o.w Jl.w /ulfl L?—‘d)" 0155]5.3 9 S G‘J‘c & s

Syze 0 5 6ol @l sl Fogll I el ax b abgme
575 355 355 (gl by 3 il il S
Sy 997y Djyge ;3 09b Sbml apbline i s
ebliie (Sl g5 y0 5 (538 slauid dafSs (5
b olin alols pugblite ooty ol )5 Wb 00
85 5 oA g S 3y sll Sogll slie

g ol (rboliie

ol 1 03! U oiaw b like (owy 9 2(V) JSWS
Agwle pw (2l B dbgoe (uiingy — 092 jw g b Ui
(2lods dLialy 51 wSs)

=

55 00 SIS a8 Ly ST 3 Lommblide (ganids :(Y) S
(Vo108 & panusls) b cgine

S 039 Ceoglio b (SO piSUNgi (w2
o9y 90 &S oyl Jelate slaly, (oSS oy
2 s (V JS8) (S, 55055 9 (S0 Sl (055 Cunglite
2 by ol elel g e eolittul culidliuls
Olree @So3lnl g ey 9y & (Sl by Lo

as wilesls flas b gy (VAYY M idee 5 o) A5)ls
5 850 sla il wiile = ol glabes o (s >
ozl wilgs o = Jhal e Jore o DaeolisS
S50 d) AiS olml S pwndlive Colild o o LB
ool olas S929 ol plae azsl (Ve o) T S
bl by o1 GLLL S 5 oysdae Jlisle 5 ol
Ol e o & g ublise bawgs o] (olulis (ol
b )l oaila Bl rbliie Jol> Cosl (Sas ol
ol 60 2 5l Sy b pebliie (Saindy

(Yo F T 55 5 sk
s il el aly & ol wilieigs
wlis T ebline olpie b a5 - wleyies o
laisTa i)l0)55 5 (@Y [l Sl Gl - Wisd
e erblise slaJlegl b plajbsle oo o8
4 Gl () JS2) wis olulid JB 58 sl
cemaboline (ylase o ol 0 (0T) Ssgils /) SoS
L Slolay wasl Msgl FA+++ 90> 10 a5 e
50 (Y JS0) Conl (g5l 80T BB caass slalyl ol
weFlaplol BT eblie oLl cais;
3388 Sl by oyl Head gl Sl (g ool
Bl ead i SB g e G S ]
o oo 3125 51 236 6o i) ez 3 1B (sla JLogs]
&S aiis load pupblise (v S5 o p) e
b (Sai sl calos S 5l ksle s glas
2 onl 5l e dlse il 4 mie (3 gdee b
Wlgioe pol b 0gdioe (i Slhge) 9955 (e
ol USs o uS obwl pasie ceeblie gl
Ohee b (md90 (ombline e A oay (salanlse,
(@bl Gy ol b S oo s (ee) (seeblise
@l (295 @ ]y Gdse laysS g oy g5 oo
S99 Ll ) Fige g, S (R mebline by 9503
ool )sS ogata Sl labyxe ace 4
Sl rmblise oy, o adl Wl e Sbl

4 Magnetometer
3 FaBbinder, J.

! Tite, M.S. and Mullins, C.
2 Linford, N.T. and Canti, M.G.
3 Gaffney, C. and Gater, J.


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

[ TR o MQL’U LsuLu.uuL».wla O Ry ‘_gl.bu';)sl.l.é /MQ}M JL»J /Q‘J'll Lf—ld)" °l§5)::-; 9 S ‘SAJ.C & s

Sls ol jo Jehme slaSes cdalée piman g S o
(Yoo ¥ 55,0 386)

S5 9095 gy 4 (S pSIgi) oy 3l Slaiges oY) W
(3020 (34 )5 51 uSs)

9 (A g olows (i50) (cmmbUio Al SLgyen 3(F) JS
Ol (S o sl Blybl 45 (SO S8 0519 Cuoglio auids
(YoOy ol5508 o " i) 3 )Ly 45 ylowks

(EM) (pumbolitiog Sl (ouw 2
) Slislg 2SIl 5 loly 985« omabolinog 2SIl (slo o 2
(EM) (guebling oSl gllis 0938 (50505 30 Ol s
Joe steline Jpol ol 2 (Koo &5 112 355 (ganains
2z 5wl gl G5 S ez ST S
Sty ol il esie 3,885 wxr b 5 esks
@ S eey STy Al (eeblineg 2SI (o)
| s aites il abliieg 2SI Zlasl Laz
o ypods iS5 i b o doliiag S (gladilol
Ole sabold )lye (S p j0 4z ST S oo Joe Iy

Ol o (bl o el (b cnl Hee pln )0 Saeslie
YL polie iS00 3,55 2 bajlns e lag @
2 SloBa L agzlye o5 Jlo o e S Cuoglie
Sosbye sslome sy 5l Ygors 45) Sligu, 5l ons
4 .00,5 oo Caglie ol polie Sl A e (Wi
Sladig 42l a5 oin Gk 3l (Jie Glee
s olel b by o lsi oo sl 5 YU Canglie (sl
i Oged lolid 1) Gais b jgamme gabsome
Wlg o eSS Canglie sla sy 5l ol sloosls
Seoy Cash) Gliee y goaaie Jolge ol souzmey b
63l o 1) baosls ol a5 05138 oo b S mlaw @
4 bg o (oulol ool (b cnl b ossloion 52550l
ool g e ool Lo oyl 9 YU Cnglin b Lo lse
03,5 o lgss i Jte YU Conslie sl Jlagil it &,
Gl Jlegl 5 (F JS2) Siw clacsl daosls oK
ool ol ol daalls 5 b goss asles by Coglie
e 5 VsSal) 3B sl 5 layS dn S

(Y44
" oole” gl a5 canl opl oy Canglin slacsls JSie
sy Jsbo 5 e e (sl S s Jod b il oo
sl SB 5 Gois G m Sl S e Sl (e
3,10 3525 a5 (5,550 b il alilal 0929 Bl bl oals
aile Wiy po iy anye L 3o 51 as ol ol
O Gl s 4y Cashy 5 S Joe S5 sdllr
logases wiiley Siad boad ] oYU slacoons o 4ib,
G SN A )b ey ook Jlaae a5 SlS
@ Gleitle SO aiile Vb Coglin b par S5 a5 00
s Ko w055l (ol Ceoglio b g foninls Sy 50
WJo ol b 0sd mer pdilidsh gl G g5, o oS
Gl b e ol o5y (sdae slajlns 5l SlolS slaaigas
Olee B9y il )3 (IS yob @ s plobis LB 3,
2 e )y onl el Sl Bl jle (S gl
ol sl SoSI b colia s S SUlss e
Syzge 610)3 m o Oliee b e glalal) (anols

2 Benech, C.

1 Gaffney, C and Gater, J.


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

P e o MQL?U stL..wuLM»la O Ry ‘_gl.(b(_g)jl.l.é /‘@Qo)...w JL»J /Q‘ﬁl st—ld).) °l§9)':'; 9 S GoJ.c c\_v).w)

Sy90 ml CoaS L L bl s S L bl
S obdo,e 0 (o Sle 4 W8 18 eolal
S oex ahls el (S sl oy cuglie sl
iz poliing 2SI slahy, e e
Sl bedld Lol o SBL Fhe o olexel LB
esblie )08y aie (6 pfatiar 3l iy
il cabgoe Sy b1 s o a4y il azils S
el ((raw S 55 (penblise )18 0y e (j580e
sl b adly foldl adlaie ool (g & S
55 4 55 Ygena (il ol el odiia gl
(O pSe cabwlsas  p g Gblisle L ey
AR e Zy ek glanld Logysle glacdls
SRl Grimd e lp ol Olpea
i W Syl eSS s bl
 Osdoe SLiglaly glaosls i Jih 5 JoSe
salys Gp5UsS L cammsl Ll 5 5 o0 ealp
555 BB ¢ SIS Ll ol S8 (e
(Y- ¥

509amnS gino (b lide g i SJ1 a1 (YL 2(0) JSW
03] GEM b lirog oSU1 o8 1 b 9 CMID

S -3 Lol Sl Ol pao abgs 40 b
(B oo

s aylnl cpl o Shee ool jgbas ol ol oyl
ebline Olae S wosiin B e &5 Sl O)j50
S Glagl 2 Sl carge o 05 (oo ag sl
@bl b ol baplyz ol oo glawpny 5o
55 00l glal o it b o] o S S Sl
WS oo obml gl (puabline Gl S 053 g 4
SRR WIRYVIPP RS 25 N PRI g SUPUUWIR SNV IPLY
S S bl e b gl pblite o
G axgi Lol paiins galaly Il Blbl gosgase o
45) ey SrSI Qbls) 4r Cos daailebs ol oSy
lolids 53 el s (Consl 525 Cunglito ugSins
50 islio (g, 5o azl b alie ala Shs
Slagw,p (O JSK2) als 015 w5 o SIS o)
bl sasdi gad slp wlgiee cunblies xSl
elolid wad 5 ol lulis (bl slaas
399> el o S lrodgs b sde (Ko slaosl
Sy s slal g lalsgs (Slwly lalinal (5
S sy owlal Ll 51 (S w8 8 ol
s 15 o 003l > 45 sl iyl o e bliios Sl
poe Cnl 0sd e Sboml Geaj b (S5 oled @ 5L e
Slaolliws a5 9B o0 Sl puiitene oled & LS
st e b b (led o5 (iblie 50 (puboliseg 2SI
s (s o>l o) 0,1 Vb (sasled Cunglin b o
S5 95 comrblizag S glogusy 5o il sl
5 bl 6 R4 09doe spSojlul S g
oS sl g Sl s ol 4y ol ol (S 5SU bLs,
Ly 05565 5 00ies o5 05l bl litge oy &5
S I 5 s ks Cand (S S5 UL,
b yo SB (publine (olo> (e b (omsblise JUSm
mesbliiog 2SI 5 51 oolizal Lol Vo 51 S .o
a4 6iks deoliws (pl oS cel ol (i slapddl o
Slahs) b duslie ;0 9 05105 (e el b odiians les
L aleaboze )3 5y 3, Mee (S xSl oy Cueglie
el (Shy onl s Glis 093l Sis mlaw
lpd 5o aulel bl iSIl glaolKiws a5 59d 0
2 bl pshe g5, » bl sle)S gl wiile


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

I3y535 oy S 51 o] Caway gl 3 laiged 2(A) JSui

Sliseo a4
2 Fgmblae gbow,p 3l (2l le
ol 2! (bl slaab g

déw' o d[o}lé 4.{[0..3)‘: o o olo cais

st s iaskS T 5 L sailes iislin abgoe
Slodle i abgze (alo)ls J3 Gl o bl (S5
& Sl il cie hug 1950 b 145)
Ot o e g 23S g5 10 gl (s
ol deas yerie S Laog VYAF B 1YVA la L
Gl owyp IV U VAR Gla o o 0l olS
59 00055 basgi i urblise Shg) 4 S 555935 )]
2ol @ Uit 0 & C8F Sjpo dbgme
e sl Slaow n (BB 4 pgwse (labge
ol e S s ;e idsbie slo S5 (o5le 55T &
YU S @)l g e B0 50 e B0 dgu> o aS L
5 a8 Jlaz 5 361 ez a5 3l Jluigin Yz (635 0
ol e sl sbplesls Sl o)l plel ks

s2rE S — b lizeg pSUI b Al 31 (gl aiged :(F) JSu
(A JSG Yo VY (G aoomo 9 ' niF) divos C85 05 CBS

(GPR) (ya0) 30 386 4101, oy p
30 e slan gard Laull I (g, ol 5l eolal
GPR oo 5 5o 285 )18 azgi 3,50 (oulillinly
losl 53 (VHE) Vb sl (58 b (2520], slagy
Gty 0ot b (I Sl el Ve B sgu
@ dagdl cpl a5 Gley (Y JS2) Wit Jlo)l e
Ot (Pehe boghen; 0 ol Sisnl
U5k ol (5558 5l (sh5u S o0 9,55 1 lagssluis
Sl a I s 1055 oo il s 0 F T Lawg 5 azily
A 3l Sl (oo 5 03,8 39d0 jiin slages 4 oy
iS5l loy Sl b anl b3k (g sla S
2 ot Slaal ooy Bee Oy bl
Lol (sl 004 (5 59ld (nl 05 e (S390e abli

Cl TSl 3,18 & jg 0 hae Sledbl 4 oliws

(Voo ¥ iF g ) (A JSa)

31 owRe) oo > JAU a1, ol 1 gldiged :(V) JS
((Boxe (1595

! Gondet, S. and Mohammadkhani, K.


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

L [ERW MQ[?U QSMJLWULMAAJIJ O Ry Lgl.&s(_g)jl-’».é /p.ﬁ.)).».w JL») /Q‘ﬂl le—ld).) °l§9)-:-; 9 S GoJ.c LYg

3,08 aalol 5950l 4 B g oo 5T VYA Jlo 5l poie wle
ol 958 WSOl 33 5 45 (59, 40 (P mbliie ()
G sy d )T sl VYA Jlo 1o 0ni K lawgs 4
Sy 3Lyl 4 i (o WU o (ppblite
(e JS&) 0,8 s 5l iy o3lez s0le 5l (Sl
Sl om0 (59153590 (s dns 51 (S0 50
w598 orkd 90 Jlogil (g3l 5T 4y 7o cublite
ox Awd 555 Sy (eebdlinl cs sla ol oS

QYA Dpade) (V) JSE) g0 S |

0 10 20 30 40m

dr NSy dbgone (o156 ST o lie aiids 3()+) JSb

yyay ﬂa.\i‘o) Sl DA uaﬁwa ).3.9'&5 » XYW u»,ls blf)ls

(18 Jss

A Sl ead gl psSll lwiex g 6
XY o baams s YO F Sdeme)

abgdwo g (PiSY wmb Uko i YU o(1) U
Ol Lo Ailad i
(Yo 3 F (B domo) 00 (o lurlind

abyo o Do j/ i plez solp slo)yS i
S FegkeS Yo 50 0,05 2 ;3 ManlSsr Sl sabgore
A8 Qi bl (3pd osiz )3 Ol (28 o>
g cdbogs nl 5 (ot il Sl ol 4285

1 Moghadam, A.


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

4 T [ERW MUL’D G“L‘“QL"“"L JEIEY (_gLQ‘_g)ﬁLlé /Mo)a.u JL..; /u‘)—l‘ Lf‘—‘d)" °l§51~:~; 9 S k_;:;J& s

Sldlae 65,40l sl o s 5l eolaiwl b g 9ges
2,5 oolial Jliee laeollas Lolete 5 owlidlouls
2 s ol @bl bhew Lles e Ay
5B b bl 5 LS o oty polis pliabella
99979 Oloj (rFolsS )3 g oog dude Jlows lavs Slao|
1y dibaie S o Glisl oyl 5 Jlogil 3525 pas b
Sezg 4 ple b aS 05l 0 el ol (pliled oo aSeiie
Oley DS 5o Olgt (Ll byl 95z pae b
Slroe drwgs S a1y Goshe 5 385 5yl 2

Sl plxl

&y

1. Aitken, M.J., (1958), Magnetic Prospecting. The
Water Newton Survey. “Archacometry 17 (1).
24-29

2. Alizadeh, A. (1995), “The importance and
understanding  of survey methods in
archaeology”, The journal of Archaeology and
History, vol. 17, Markaz Nashr e Daneshgahi, 2-
8. (In Persian)

3. Alizadeh, A. (2001), “Theory and Practice in
Archaeology (with Chapters on Evolutionary
Biology and Epistemology)”, Tehran, Cultural
Heritage Organization Publications (Research
Institute). (In Persian)

4. Benech, C., Boucharlat, R., Gondet, S., (2012),
Organisation et aménagement de 1’espace a
Pasargades : Reconnaissance archéologique de
surface,  2003-2008, @ ARTA  2012.003,
www.achemenet.com/Arta 2012.003.

5. FaBbinder, J., (2015), Magnetometer prospecting
in Iran, Iraq-Kurdistan and in the South
Caucasus, Azerbaijan and Armenia, in “13th
Annual  Symposium  on  the Iranian
Archaeology”, 1-3 March 2015, National
Museum, Tehran-Iran.

6. Gaffney, C., Gater, J., (2004), “Revealing the
Buried Past, Geophysics for Archaeologists”,
Tempus Publishing Ltd, 192p.

7. Gondet, S., Mohammadkhani K., (2017),
Reports on magnetic and electromagnetic
surveys over Persepolis West. In “Persepolis
West (Fars, Iran), Report on the fieldwork
carried out by  Iranian-Italian  Joint
Archaeological Mission in 2008-2009”, by
Alireza Askari Chaverdi and Pierfrancesco
Callieri, BAR International Series 2870.

Ol yoS B o8, 1 sid S omen po5 () JSUS
(YYAY couio) MinwlSa

olidpbiol jo (SlassT 58055 slabs, 5l eoli!
s SaS Loy, ool o el sods B gams
Sl slajlusy LLole jo pluliapbnl 4 ¢ 55
S Oloy Do 3 Glulidlinly B aiS' o (a5
Sl slajlasy S92y poe b 3929 4 (BUSS
Grsely «udld gaalsl sl 5 00p (g e n;
5 G lwaw diler glies slacodled Lains slol oowlis
5 Glwoslr 0l Cupse soje e glo b
5 @lwg) 5 SRS A IS sk 4y il
b ol sl 2350 g0l 55,5l88 slacdled (yrizen
DLl e Sl Sl 5o w0l Sl (SLl sainy
Slallas po3) cnlpl porim bl gLl 5 6T 052
G572 Sl Slres colled aiss o 5l S puliabial,
D30 (S B g ok b cdnasgh yrane (e U S
4 Sl glocdld lzl e by aulst 5l 0l
Pl ol o pde o9 Jles slag,b jogas
pobe) Sl swbinlbol slbaddld 5 cwl Cowal
Slocedled )5 (ngi sla by, sl eslitul g3l cnl plo e
L gl sl pod g Comal Bl Jlow (culidlinl,
Sl a Bt pole G3eleSS g ple cdyiy
Glelsy @y 5 B3 i sl plobsplul
Gaizej o lodsl Ll ks 5 3t 5 owlidobils
5 (S 3l S eebiolel byl ol
Sosubess slaawyp 5l eslinul daghy, o sl ,lS
9 & b oy (ul el (pulidlinly yo (Sless]
sl ane oley )3 (peradie pogdle 5 0on 350
Sy 0SS sty Gl Sl aesee el L
S )0 5 005 Sal)lS g el b puboliie
Olse b9y ol b es oo Al |y (srmy mhaw (e

sy Gl sabgome SO 5l e, 50 LS Y B e


http://journal.hydropower.org.ir/article-1-561-en.html

[ Downloaded from journal .hydropower.org.ir on 2026-10-26 ]

12.

13.

14.

15.

Mohammadkhani, K., (2012), Une nouvelle
construction monumentale achéménide a
Dahaneh-e Gholaman, Sistan- Iran,

www.achemenet.com/ressources/Arta
2012.001.

Mohammadkhani, K., (2014), « Etude de
I’urbanisme des villes achéménides
reconnaissances de surface et prospection
géophysique a Dahaneh-e Gholaman (Sistan,
Iran) », Thése de doctorat « Longues, Histoire
et Civilisations des Mondes Anciens ».
Université Lumiére Lyon 2.

Scollar, I., Tabbagh, A., Hesse, A. & Herzog,
L., (1990), “Archaeological prospecting and
remote sensing”, Cambridge University Press,
Cambridge, 692p.

Tite, M.S., and Mullins, C. (1971),
Enhancement of the magnetic susceptibility of
soils on archaeological sites. “Archaeometry”
13.209-19

10.

11.

o paduclon owlidolinl ;o g slas;sld fpas s Sl ol p! (2150 o8g s 5w ol @25

Hesse, A. (2010), La prospection électrique
des padiers Achéménides, Le Palais de Darius
a Suse : une résidence royale sur la route de
Persépolis a Babylone, Presses de 1’Université
de Paris-Sorbonne, Paris. 146-158

Linford, N.T., and Canti, M.G., (2001),
Geophysical Evidence for fires in Antiquity:
Preliminary Results from an Experimental
Study, “Archaeological Prospection” 8(4),
211-26.

Moghadam, A. (2018), “Archaeological
excavations in the cemetery of Tell
Chagasfala, first season (2015)”, Tehran,
Cultural Heritage and Tourism Research
Institute Publications. (In Persian)

Mohammadkhani, K. (2004), “A study of
exploration  geophysical  methods in
archaeology, a case study of magnetic surveys
in Persepolis and Pasargadae”, Master's thesis.
Department of Archaeology. Faculty of
Humanities, Tarbiat Modares University. (In
Persian)


http://journal.hydropower.org.ir/article-1-561-en.html

Ol ol Gyt 0y 9 o ook 4y pis
1Pl sl [ cdduolod owlbbliwl jo (nei s y9Ls aoliofs g /@m0 juw Jlw

Journal of Iranian Dam and Hydroelectric Power Plant
13th Year/ Special Issue on Modern Technologies Applied in Rescue Archaeology for Dam Projects/
October 2026

The necessity of using geophysical methods in archaeological studies of
development projects in the field of water resources management
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Abstract
This paper addresses the importance of using modern geophysical methods
in archaeological studies. Archaeological excavations are essential for
obtaining scientific data; however, they are generally time-consuming,
costly, and inevitably involve the destruction of archaeological layers.
Moreover, selecting appropriate locations for excavation trenches is of
great importance, as incorrect placement can lead to wasted resources and
damage to archaeological sites. Therefore, the application of methods that
reduce costs, save time, and enhance the protection of archaeological sites
is  essential.  Exploration  geophysical methods, particularly
archaeogeophysics, enable the identification of subsurface archaeological
anomalies and features in the shortest possible time. This is especially
significant under current conditions, with the expansion of urbanization
and the increase in development projects such as dam construction, roads,
and building activities. Given the ancient nature of Iran and the presence
of buried archaeological remains across many regions, conducting
archaeological investigations prior to the implementation of development
projects is unavoidable. By increasing the speed and accuracy of site
detection, archaeogeophysical methods play a crucial role in facilitating
archaeological research and make it possible to survey several hectares of
a site on a daily basis. This paper introduces and examines various
geophysical methods used in archaeology and presents examples of their
applications.
Keywords

Archaeology, Archacological site, Archaeogeophysics, Geophysical prospection,
Magnetometry
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