[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

sagleat 3 suliic b (I8 )8 pald oo &y 9uS e 9T
IRS ol gals LISS-I

f\’JJ’iLﬁdjj‘d ‘ral:\?b-‘-u MJMM‘YQSMM:‘-“ &.)“"""“hf‘?:"ﬁ'g‘—’:"“"A

Ol obad Lesbs GIS 5 550 5 Graien wi ) Gulic € -
s Gaallrat dald et sl (SSle 5 udige suSizils (Gl S sy 8 HLatiad -¥
oloe LA Y] 80Ky (g0 _dids tige 53; oladals -y

g wgd o3l BIS 5 0 5 Gania 858 oye 8

RSN AV il yo

LRELEN

- i

QTC%A#NLLA.JJ‘J(s\a}JC%M“GJXJSJ&M;)E;‘GLLJ(sL@fT%%SU&)X
Ol g oo s1bE Sledlll w55 4 sake 5 sl 385 5 20 OIS (s slediss 59
Ol ) s WS Lal aladlas Gl Ho cage (R glo ) sale 5 slial Sl suliinl b wil g3 co 590 )
c_\.‘.}_}d%CCh' dq)thJJJT}_}J'RSAJ‘JAL@L'SS‘”I SM‘HJLA:@‘J‘SGHJJ.}‘NUAA
- Soilaiee v g, 4 48hio 45 £ ) sale LIS L loean et e 4ol K S
Slalee o sa (goslaan lasols (o ol - olel iad Jae K pupes i 438 S dolad
Jal_.a‘,la.;_u.;;)\..i._’.d;u.ulm‘,qﬂ“\ ckam)dh)h‘)%é%ﬁﬁ)‘dwuﬁju:dﬁgﬁ‘:u
Gl Jue 131 sl o (RT =4/ VY ) soiaiis 40 sanwy uibisl, 5 Secchi depth jluse o (g 58
JJJ-A@}JJJHAJL&L«‘MLLAJJJ_AMJJSECChi depthJJJl):‘(S‘)"u‘J:‘u“J&‘:‘

.JJ‘J\TJ\}U-IJJJJ“'X‘S‘J—}‘SJE:)@‘J[SQJ&:—UJ‘

OER s g0 ) Ghades (ol @908 (ol cndS ilasj) gaals

E-mail: hossein.aghighi @gmail.com e 5 e siws 53


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e OS2y g S 1t 5,550 g/,l.w,‘;@wn

doude -\
(et b (hmacii )y lplola e o) 50 Bl 5 (S O i€ 8555l
o S S8 LS ,) Jdots wsladas 4a 8 ol oal Loy slploslos ol 5 23
LT i oS 0 5lu g0l slausolS ol slel ol Su) e 5 buss el b
sl oo ol cmdS wallle ¥ s ane ool 4ilie 3 Jaias slasals ssay 4 diul
Sl 5le)y 5 Cmarll S (ghdal o g 4o S s g0 pladl (ol sl b ST
Ol oo il ddbie aldd sl m (osd ae Wl S e B ol ) Jals B s et
S Ot ey oo DI (5595 el JS ) i gy g bl y e M) Bl sulii) & ps
Wl S50 (o S oledbl (555 pan oo swn ledig, 5 LSS L (Sl 0
Sla€ 3 5 Aane bl ol (Swaa o pd suliil o slgaian ) ol g
Gbide LIE 5o 50 @ slite GB3L 5 358 sel Jal s 5 30 slel o 3sa g0 sualic
sl (St S slpoSe3ll g (o sladigy (euo nloals s oo

alllas Hu ol sale s glas 31 suliicl 4y e Hu gols) oldlas yual sl 5o
CASl 5 CAESAR (slasaiai o 5 soliienl ' Su ol sud aladl OT i€ (slasiolly
Job o o eSS 5 pubooly fas olas il s g @ila s Secchi depth aalllas 4
23 ok 5 ol osasS G (YL (Siuas 4S uls las mli oS Gl it slea se
[ ook asas 5583 slasils

Ve Jsb o odds o Of cui dalllas 51, SPOT XS i sbaai 31 71,0 5 Kb
b (gl b LIS s S 4al o S soliiwl Tachia wlag g, 5 yie kS
Secchi depth < alllas 5l 1 olpadls 5 cual culio OF i Slis gnd &l yuis
L oblsen 5 (Rl [Y]asa S slesting (pbidigs olass 3 ealiiul b siud 5 Jad s,
e OLSel S 08 S o 08 slis (i dalpw 3 cds 5o OT oS dalls
[¥] 5,05 952 MODIS Lsslas b UT ey 58 S

oLl JbgoK 5 3las alse 4 Olgiee T oS 5o Si5e 5 basine slasially sl

1. Dekkler
2.Yang,M.D. eta.

oF


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

Secchi depth jluie yu 5uis el il 53l U7 5o 55 358 Fac s Laial,l opl oS
of 3ae a3 Gialy L LISSHI saslat IS s b GlSaa 5 Gl i st oo
Sgme clale (K3 Se 58 Gaale 5 (Fre sl e Jsb o CBOL Giul 38 b oS s S e
5 29 sy SPOT it 5 5beas LS [EanS e lany (1580 50 Blae
stiniin ygbias 5 [T OLSen 5 us s g0 NOAA-AVHRR st [0]'ol5l0n
© Ol es g ol sk s Blae Wlge JS 05T 5o [V CBpslinal alus 50 MSS
sdlse s [VTollSen 5 aens {AI 0l Jo AL o] ollSen 5 oY olalllas
S a,lal Glas Sbsans IS 95500 59 TM suiaian 5ol 052,18 8500 [W]o(S0n
3581 = o9 (sl sale s glias 51 suliil (LSl 5 (Sla slallbs ol 5 ola b
ol i n gy B sleda s 1) el (T sladig Lo usa e O S (sla el
adlaio b (5l 2 5Y O i Gl Lo el Lasl g Cpl Gus (sMeBlate (s S (aliae
g 00l ananl wlidie 3halie & Ledas Gurw 5 Hladus GlSlia &) gats

soliin) HISa) Gl (olas flejl dlis g LISSHIT swiain 5 glial axficas @iy yu
aalllae ol 5 Bud o im l 5 S o aalyd OT cadS dalllas 5o 15 L slad gl )
cala Lo Secchi depth (o 5ladus 5 GT o 5uS Hlate 555155 50 s slead ool (IS oy
ROV RN S

leligy 5 9lge Y
dadlas AJ‘QA ddlais —\-Y
s S50 las (o el sad @l 538 sbos (Fod oia G 5o GBS mld

1. Lathrop et .
2.voseta.

3. Stumpf

4, Xial

5. Lillesand

6. Ritchicetal.

oy


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e O el T )5S Il 35 IyKod 5 i Sy n

SIS (0F ¥ W g vt e iy L (or vy vy g vetior oY ) Sl sds

Deees ¥Beos RN RVYPN P
Lam bert Conformal Conic Yoooe o Yeooe Yeooo Homekr
Datum: WGSa4

aalllas 55 50 dilaie \ JSib

$loylgale yigluald (45l —Y-Y
€S bl o LISSHIT suin o s ogs ye 32883 0l Lo stk suliiead (gl salo s e
3 moe slemse Jsb Lo swiain Gal il sad 28l e Gl (@lad Gledl du st
ol 3 oLBiae b Ladiil & a5 L oS i€ o (5ol saal (a3 3058 (30l
ol plodlas U Sialan s S suliica) aliew sleoT 4alllas o 3l o Lasuls
pMaial b 5 st aag3 ool 5108 SRS ol sale L3S @ b gase (S o) as 68 )l
500 WS (ol sa eslal o 58S peulidlpa Glejl ) dlaie (5 9a sy Sasghy
5 olaTl ol a5 Sls Glawt Il ol K olsieds VAT Jlaw sbe ulasa PEREN

1. Visible
2. Near infrared

OA


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

o aladl dilaie ) (55l 5 e 4 oy gl S8 (ais
A sl S Cul s 5 (solae slasielsl 5 suliin b ot @l yo 5 s
S aaliical s sad aul 65 s gleal (s ol 80 S 30 530y 5 (pewdia usal (5 34
by bl ol sad wnia sl (gl el Glesla VYo sladasn
soliienl by gloatal Jols Header 5l uat s 53 plis,) 5 s 53 5 o)l sale oy 5 & pasd]
s 5 S3e p glial K Hiiall aaad 4 alusl PCl Geomatica 1538l 53 ATCOR Jus 3!

.u—a—u‘

Slase Glilae jo ouldiul oy 9o Jalew g —Y-Y
wi gl Fr. Pietro Angelo Secchi abu s 5L ol gl 4 el gae (slaain Secchi disk
8358 LISL VAT Jlaw LT sle Yo 55 oo @lbiae bss of cuslis g ,Ke3lal gl
S lical ATl 31 Gy 052 SLEAT 5 iy ol 3 IS slaas € S0l 4 aa B b ad

it Al iy Gl colie 51 T (5 all St

S50 00 5 oad gl Slaiile Yo b3 5 slaabie £ cralis 4o Al slga 5l a0l
Lo s oanlio Vo 5l 4 gl g YV oland ot il Jolas Ol il (g5 € S5
sxast ol Jab o adiny (81358 5 OT LIS Gl B wd as T (595 olEie (2S)
S b S e o pa Jolie plhd g 5 g sl munll el £ 4 dadis A Gupe ]
[V wad 65301 & ) slac

caad go oS g lieds Garmin €TreX Jas iws GPS sy 50 51 3a8a3 ool o

vl sad sul@iil (g )8 i sad bLE JIK

Sl ada gal —¥-Y
OLSe 5 gl pulialie 5o Ol @by Gliae oo @hmis spay 5 JES mla (Lol
83 ga-me Gl S 4S5 Gl 5 a8 S e Olal 1 I8 leola s sas ala
Ol e (sondg il Byme oS (SIG S S ol sas | O o) 08 @l il 51 avis
Slilae ot Jal g JS 51 (ol s 4 5L Koo il dala al s ald o o508

0a


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e OS2y g S 1t 5,550 g/,l.w,‘;@wn

Seotsale LIS L Gloan Lo s Lasals ol (g55T0 8 Gy o alal dielia £ Sl 830 Lo

eas 5 Gad 559 Lo 805 Yo 2HaS L gy 4al S5 05508 S e
OIS 4al S ol sieds Wil e als Gal Gal s e (BAIS Cgens 5 (SIS Ol
Slaliarin 6 gad 4 550 £F 0laad B33 Gady s B8LS HIS4 O geapS 4 O gens i )
adbie SO oyl sieds) 3550l S cuas B Lads g Gl o cadily s ddlaie 5 Soleal o
ol SleMbl (V JS) el s o5 Tpen OIS Sl 5 (Y oS L s csmsn
A 8353 84 ilwdae Jal o Ho 5 0k

CJ;J._\;\T@J\’.?J%‘)J;wbdﬂ_\;\ﬁ)iﬁdktuyk&u&g;'s‘)}m‘)ﬁé
5508 i 8 5158 (T lae (YL 5o €S gu i ali s (ac Gand B sy Ol
Jlael U [V Y]t ancas Secchi depth ol (S dasl s 5 soliionl b s w53 oo
sl olmuas 53l was gl ma s LlEs o Secchi depth ,uulis s clasaas oyl
bl ;;l)_ﬁsj‘,:ﬁtoa;‘uu\_s O Gl b ol sud auds a9 gas)) g e
WJJL&AGLQLA&JJLJJJ:\:JJF

S plaal gy -0-Y
sla 5 ey slasals Sl soliinl wisls g0 ) Ghaie su solel o Bl sladus
SLedbl L eJue 5 Joala ol 5 up (ob,) b st €11 Juo s ol gl sale
0wl T 51 5 ass bl Y e sid cudlyys blE S oland st aewlie oliyo a3l
S8 Gl 8l 5 s laieds ol i st suliial (Jue s 55500 5 sOlsdie [ slie 5o
Jate =80 35805 sl LT 51 amsu Yo 51 5 shladae (gl BES 31 am 50 Vo 31 g5ladus
4503 YV slaad ( Bulas - SOlatinnes (555 b aad s Goas [VE 5 Vo] sl su suliinl
saliicul (aiwuliel (gl Spad Vo g 8 suate din (sae S O sl b (oleddas 5l

el ot uls HLES Y US Lo LIS el Jal e


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl 3o e aalilai

(GPS) g bn e LISS-IT suision pli s e (VYO v v) 81,5 g3 g5 auulils

v v

5ol el Ll 4B auly 12

v

s pi il Lals e Sl s

sl el 51 ealiind b s pegs al

sl Lo e gl ) st 5 5l

0 smpe st oledlll

I s g Secchi depth autie
(U Pl - i - N
gl s elaabe pnl )l e 5 (Sps 4 gl

¥

eolpable a2

sk pesaat Secchi depth uute.

v v

i . ATCOR ooty Sy et popmaa
Ll Ll 205 uela sy =

!

Bt atB Yol ia et

.................. E.............H PV HCOVN. SV,
¥
csbel e Stadia ] 25 3 Bl ity Al |
AR’ ]‘
T .

> R o

&

29l 3 suldiedt U Secdhi depth yulis 4

GaS alaal Jalse ¥ Jsii

Jalad g aajas ¥

Laoals (5 bl gy gu —V-F

Olsheds) ppeas B lits slansl Gulbal;y golel clussas 5l gleeda Y Joua
o9 salE il 5 e (el y siel Ly ol saeas) Secchi depth e le sl o (Jiiaws (sla sial,b

a8 o Glas 1y g 5ladas

4


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

dbi.f@.b g/’QJJ.D/_)/Aid JJJ/;:I

PPN

&_AEAIJJAJL.QL.u‘JJ}.ALm@‘ﬁjﬁmgup‘JEGJuT&L‘mM& \J‘QA%
(Secchi depth ,luae Y S LISSI swinia ¥ 5V o) slawb ci s 4 X, 5 X, <X,)

Jaiie \ aal Y b eI Secchi depth
Lolds ylaas Y Yy Yy Yy
aliols oldl
Sisha lade £y \o- \-Y VY
Slaa Hlade ve 33 \o 00
dely a AR AA V-V
(Sl YV/VAAVo VY/Yo YE/oY\Yo VYe/a-1Yo
sbare Iyl Y/AYAIVYYA Yo/YoVYALVE Vl/avayyeov Ya/o-V-AAVY

(Y Jsaa) ai Secchi depth aoslis L alise slansl 5

Cly 5 S slasielsl 0 G (Siiian G sile ¥ Jgua

Vil Y Wb v b Secchi depth

\ b \ < /VYYVYYVVo SAOYY- oYY | —+/VAoggovY

Y b - [VYYVYYVYo \ /ag-cfsefo | —-/A-Y-a40TY

¥ aab <[AAeYV- oYY </Ag.ogtoto \ —+/A-Vov¥iaa
Secchi depth | —./vacssetvy | —./A-¥-aq0vY | —./A-Vovyias \

sleda Secchi depth juulie 5 calins slasl puwboly o Y0 Sivaa v da g b

amadldgblﬁsw“@%;u“m;lmﬁmwjﬁs,ui_ b, aliae

7Y

NE PRVY I Sy PR



https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

Secchi depth jlais 5 s gbaas Gusbaly G sad sals (3515 sledas ¥ Jgaa

o
"E Jue StdError | Residual Sum | Residual Avg. RSS R"2|Ra*2| RMSE
exp(a x\+b'xy +
\ . VEIAY | = AYAYYAVOA [ =/« -6y -aaY | TNEA/oY [ -/vV | «/Ve [\YY/ov
c xv+d)

axy+bxy+

Y Vo/AY | YASYAVE-YE | AAMMAVAE-NT | avav/vy | -/v| < /ve [ \AAJeY
c xv+d
axy+bxy+

Y YY/WA | YY/YEAYN-6A | +/NAAENVO Yo | \EAYY/EE | /so | /6N | EVE/AL
C XY

Lasile o 59 slgdl 53 ¢ sane RSS assils o Kiles ReSidUAl AV dasile ¢ sane RESIAUA SUM (5liae a1t SIAEITON (358 J gan 50 #
el U 59 (sl 55 Silio 4y, RMSE 5 ot il o puillosiay cpuad e R2

sl Juo 4S iy e Sl (V Jgaa) sad ) sledas solel slasial,l 4 a3 b
09) cwal sual & Jgaa a0 Jae ool el s cpl sl coal Siiulio Ldas plas 4 e

V Jsed G S5 Jue sl sud 1) (g5l Slis puad 5 al s ¥ Jgun

JUELY) saalis Standard Error t-ratio Prob(t)
a —¢/YA\AAE--¥ V/AERENE-- Y SAREAR -[+YA\o
b §/- 08 AVE-- ¢ Y/A\-YAE--¥ FARRAZN -/A\VYoA
c -\/\¢oV-E--¥ o/VY-VAE--Y -1/434Y3 <[+ 00YA
d V- oot -[vYo VATV EY -/

o2 osde Wby Gyl SIS 5 50 igad 50 5l Gl LSl i S Gl 2 S L
LT sl sl e oo Dlodne Gse)T (080 S b 5 ey [ oh) LaSilie o wnlise

(0 Jsua) s s so il wuliicul o) ge (slasuls il )y ol el als S8 Slais ;g0 a0 1,

7Y



https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e OS2y g S 1t 5,550 g/,l.w,‘;@wn

V Jsed OS5 Jae sl Secchi depth jluss w15 puilisly wia3 0 Jgaa

F Gl aSilise | Glagepgans | salil alaye s galie
YAAYA A4EV/yaay Y AEY/VAVA A Las 9,8 (pas
Yy4/04- N EA/0YY YA (Uoi) Lao 9,8 Jals
Y44+ /VAAA \ Js

O30 @limd b 0550 Gl 5o s ge suliieal F oy sa)T 51 bl 033 S slieds
Al oo ) i
H ol =0,
H :ol #0|
Las s S dals olasse (ke 4 Las s S G olasse (Sl s F 358 Jsan 59
ol e b adl oo aa b nlie o Las s S Gn SRS (855 Olae Sl oS

1ol el amb o £/0V lys +/+\ Jlaial g YA 5 Y sul] da,u sl Joaa F S
R=x\/sva>F ., =¥ov (V dasly)

518 (g1 S b Ll cimu A% JLaial € upsbg ) Hy 28 4

WA (gls S

iy ‘;.ﬂ.:i}j -Y-v
3l 5 gl Ledae 0l SHY oslat Jgaa 5o sad 1) (sledae J8BS ooy 0 ey
s ‘Ls_a.u‘.s.o SeCCh| depth ‘):m‘_a.n Wl b..\u:u.u‘ :Ja‘%‘).o ‘)::“9.4.4:\ :)‘ ;TAT C:)J._\S 6[.&4..5433
J|..\J_c\3._\_u4_|.;).a‘)._s.A_.ic‘)&:s_..u“._\_'mya@eﬁlmuﬁm\\scslxqsda&
ale iy gd 0 JJJTJA. slasaly Llie ju s Géajl_m slasals gaae yulis L;A:S‘):

(7 JS8) el sud a5 Lglas

4


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

YA+ ]
2 95e] Y =-TAOFEX AV FY
3y S @
! i R" =./Avyy g
2 I A A A
R yeud y =/ AAEX + 0\ Ve NI
a
3 M R"=./Avv4
5 7 y=‘/v9oox+vv/vé'>
3 f .y
R R'=-loay A
T T T 1
. b Voo 0. Yoo

ol (6803101 Slase (gLaodl>
¥ oylows Jdo ¥ 0 ylows Jido —— ) 0jlows Jao

s g4 s a0 slasals Blae Hu sud 5,865l glasuls (soae ysulis B SV gy -
YoV slas,lead sldae

S oaSdais Y
Soaen Ly afine glansly o Guiboly saalie wgd o saaline ¥ Jgan 5o 4S5 sblas
Aide slaasl o Gulaol, salis L Secchi depth julie Jy couie (Sias gl)ls
ealis Secchi depth (iul5s) Ls S was e ol cllas ol aiieus e Sicasad (gl
0 Jsdae ol 5 Jd g 58 (SO 538 (Glas Sl gy Gl Ll o (LAl bl
SMEe Gl by oo (BAIS T o T 50 358 Gae i oo 5 4l (Rl O S T
B gmin o o smi 33 o) 55 50 OL5L Hlade Siulydl eiels o 4xsl (nalS Secchi depth
el OT 59 s s e @S 3 51 saul s Secchi depth Sluss 5 OT e 00 Sou o biets
Jal s slool gl sgbass Hu 1) by Pl olass Ol 358 S¥st a8 b
OlsS— Secchi depth Ly Guiloauly saalie YL (Ssas aa 8 Lo S dan g8 s
s obatas 5o Lol 51 (S5 L 5 ol 4 5o 5l suliin ISl oS 5 S (5 Saau

ROV PVY | Y PREGERE P A R i sl

1. Depth of penetration

70


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e OS2y g S 1t 5,550 g/,l.w,‘;@wn

35l sLasals Jolis oty s i s ,Sa )kl slasals (suae suulis (2SI, ¥ JSa

s A o Gl el s 35S S Hu Jae el g abie 4 oS bl (gl a0k
ol V splad Jas 5o VL (Sian (S0l B8 Gl s sadd suls (35158 ol B (Siiasas
2SS RMSE 5 g5t R 5 RT 6l &€ s)lad Juo ¥ IS8 5V Josa 0 aa s b
S (2B Jae @S 3 Gl OB 2les Jae Slsieds il oo Ledae sl 4 o
) S smodns LISSHI 5 sbas 5l soliil Ly (LS S mald O o) 50S latie o505

AA-:I‘—IL;A

SD(cm) = exp[(a* Laband\) + (b* Labandr) + (C* Labandr) + d] (Y ‘d°:“‘))

¥ dsan 5o ) daly culys o1 b sl st sl Guibioly L8y dsess ool oo
(¢ JS3) a4 Secchi depth s v Jse s 5 saliienl b ol suds oy 535

huj
H
i
x
s
H g s,
&_
2 BT | 24 b
T I T I I T 3
—Berer Prrer i, R J, o feres . +=¥id cm
e | rve-#ren
Projection : Lambert Conformal Canic 1 5 1 to Sapy
Datum W GSE4 . [ | Pyt en
Longitude of centeral meridian  : 54E I:] A¥/3—WFon
Latitude of origing projection  : 24d l:l ftF—18¥/dom
Lal!tuue of 15t Standard parallel : 30N l:l ¥ tden
Latitude of 25t Standard parallel : 36N

Y oolad Jsesd 5l Jeala Secchi depth wzs ¢ Jsis

slassly Julie o sud g -Ke3lasl slasals (goae suulie (uSl s Hlo g dalsl o

(0 JSt) ab a3 Jae Al s sk 0551 50

55


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA sl o o jla (P o 55 Pl psle s 4aliloci

Jie dlowgds 0awd 3,91 (glasdls

y=-IvW\eX+ e/ fvy

R"=./vvry

be Yoo S Yoo

b (650311 Slase (gLaodld

aliiu g st a0 slasals Llie Hu sud 5,865l glasals (sose yaulie oSl 5y 8 s

@obudas Hu suldil o) g0 slasals (gls V Jgo 8

L35 ol st suliieal (leadno 5o LT 31 €S o mann 3 GBUE (5l 1o s ol €

‘,JQT@LSAQA_&W‘,):«JAAJJJT”‘}IJAALA,&JGAQam(s‘,.;a:,b;lxa&asa_\c

onal a1 UK

Welep

y$ofo

Secchi depth (cm)

VFolo|

3Yo/of

Yoofel

Aelol

b (5503131 e modl>
a3l 90 b 52 55 8315 555151 Jae | ol (staols o

Yoo Yol olo “yol.

adad’ o ylacs

\J\).A)é‘i.lf.mjijbdﬁdJJT)ngm(s_hSa‘}‘Al‘(sLAbd‘JL}egd)ts&‘x;ﬁ.n fJSAJJ

7Y


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

.,.JK;@#giQJJ.D/J/-@AJJ& ‘J[)Kwt‘;‘;é:.iﬁman

Secchi ol ,uiss latie LSl Lt 51 (5w st o suabine 1 UK o 4S5 obcylen

G alas) bl aan 5 sulii el Ly €S el Slae olalllae L sat 5 5:8sll depth
lhlas 50lie B ad al bl Glas lelaSy Guiboly 50 Jae ool 5 o 5lealas
s maie 53 Ol e 1) sad dnnulas polie T cesey LIS (laa (1, Secchi depth
Slhiulas glasals BYEA1 Kby ba g5, bl 5 ba g G aleals (8Y5A1 .0 S sualine
VY 500 sud (5 Se)lasl sla Secchi depth L ks gu 0 JSi jo .ol a3l o

Lo S o bl ol sls abuali bl (5305 ba 4 coed 4S 55 oo saaliie jiam
G Se5lasl yaulia S 5 Jilia (55 4 b Gl o s e sualie A 5 Y (slas,ladk
Secchi depth u, 5T 5 5 Jas (ol LT 4S5 sk o okas s 58 Gyl 4o Ho il o 80k
Jie (Bae Cuagaae G padidis gl 48 (pl (oo sbieds Ssls mus saae
i Jae 5 e sadi sals (B35

A0 9+ RESPH IS A NENSUUNTE PN N ENENFPT PEPRL NP DV At RN RENE

(V JS8) ol Jalaa saslie C3da a selads S Y s ladt alaly L33 Y

(V JS8) cocad JiSlas 5 Jilaa soolie s agghe 4 4S 0 5 ¥ s lad bIE Gia T

YA+ -
a A4 Y =JANEX+VFI VN
n
5 v "=,
) R"=./a\vo
x VYo
e
A Yee
3 A7y=~/m‘ox+vv//\9\
3 .
3 s R"=./a\ry
] °
£
EQa—.
T T T 1
[ ] VO Y
ol (5 803101 Slase (gLaodl>
o Slae g JBlas palie is— JBlas fafie Bis — iSlas ludle i

aliu g s a0 slasals Blie Hu sud 5,865l glasuls (soae ysulis iS5y VIS
Slaa - Jlaa 5 SiSlaa (Jlaa LIEY 33a Lol jea N g )8

A


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

Jue 4S5 5d oo sualiie wual 0 a)LmidJ_\.;)aﬁVJ&i)_svaq&w‘,xlf

olie GBaa L aS (g sbds o) SISl piolie iy o oo gana (gl )8 sads suly (o5 5

Slafe (3ia jlugal) wb oo GEAK RMSE 5 (aulidl dlgl edla 4 et R lage «iSlaa
(VS Slaa

by olad Jlaa adadls bia ASlaa dla¥y Bia | Sl g Blas bUE Sia

R' S IVVYY - IVYVY </A\Ve < /ANYY

RMSE \YY/oV VAL \a/av VY/VY

J8laa suolie (Baa Loy oo g gad saliin Jolaa Haolie ddliy o oy gans ol
oo oV JSE JBlaa Slage 3 jlagal) anl e il 38 RMSE lue 5 (2alK R lads
olade (Bda Hlusal) usd Bia Gloian & o w0 SSlan 5 flas suulis S S5 e
OEals8 ilo asa s Slae) s 59 58 € Al G e RY s (V S jSlaa 5 Jlaa
ol ol e (2ALS ol st C3ia Sl polie L84S e 4 oo Lol ol 48l
o oy Lol amily (nalS pa o Hladie oS g5 obts by wsa s 55 RMSE (gl cuns
(0 Jsan) sl 438l il d) ot Cida SiShia yolie Lds o lla
V1 3l i Secchi depth sls 3hlie o Jume ol €S aauy o sbiiay ol s
9 4550 cnlils LISSHIT swiatics 5 sbad ol b aola o Slae cus gaas Siastile
S3eS 3ac b sla Secchi depth s, slys ol s3se (V asly) LsSde Juo 35 wsls 1y T
L Jao ol S s o olgiiig el 5o oS soliind G S mild o siamile V1L )
3885 S O s 0 g e siastiles V- 5 i sla Secchi depth gl ls slads s
sLasals s sloslsalio ysbias > aiiison sLilss 58U olupanb 4 aa g b uss
5o Secchi depth Slusie o551 1 (slms Olsis Jame ol 5) Yaial wa (5,86 51) Slase
Gosre s sl 5 ©ldald aladl usas ol b oS suliinl Jlu liae glelias

ldlia S0 GlElKe 5 Yl Lol als o Jas (ol @B 4S8 g oo 4 53 5 o

£


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e OS2y g S 1t 5,550 g/,l.w,‘;@wn

0% Sy b 5 S O lie e sl Wil e 3a8a Gl gl 09 e 0
OLadel o€y Sl cnlen 5 (laine oy cbilia cal s cusnte (a5 slaslSal, @)

Al Aies guw

(18 WG page QBB a3 Ol alad) o S Gl il e s5ll 5 GE S

..\J.a.:b‘;n

&Cu -5

[1] Dekkler, A.G.; Detection of optical water quality parameters for eutrophic

water by high resolution remote sensing; Ph.D. Dissertation, Universitut

Amesterdam, 1993.

[2] Yang, M.D., Merry S.M.; Adaptive short_term water quality forecasts using

remote sensing and GIS; RWRA symposium on GIS and water resources
research center symposium procedings, september 22-26, 1996, Fort
Lauderdale Florida, pp. 109-118, 1996.

o9 uT C“JJ‘ASM“—.,‘-@;LS“)—’ MOD'S::M&JL.& LF‘L‘*JJ‘ ‘Cu_af:\.c[V]

AYAY (e

[4] Zeaiean Firouzabadi P., Krishnamoorthy, R., Raimohan N., Ramchandran

S.; Remote sensing: an effective tool for monitoring suspended particlesin
harbour waters; The second international conference on coasts, ports and
marine structures, ICOPMAS, Dec., Tehran, Iran, 1996.

[5] Lathrop R., Lillesand T.M. and Yandell B.S.; Testing the utility of simple

multi-date thematic mapper calibration algorithms for monitoring turbid


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

inland waters, International Journal of Remote sensing, No0.12(10),
pp. 2045-2063, 1991.

[6] Vos R.J. and Schuttelaar, M.; RESTWAQ, Data assessment, data-model
integration and application to the southern North Sea. BCRS Report 19-
95, Delft, The Netherlands, 1995.

[7] Stumpf R.P., Pennock; Calibration of a general optical equation for remote
sensing of suspended sediments in a moderately turbid estuary; J.
Geophys. Res,, Vol. 94, No. c10, PP. 14-363-14-371, 1991.

[8] Xia L.; A United model for quantitative remote sensing of suspended
sediment concentration; Int., R. Remote sensing, Vol. 14, No. 14, PP. 665-
2676, 1993.

[9] Lillesand T.M.; combining satellite remote sensing and volunteer secchi
disk measurement for lake transparency monitoring; Environmental
Remote sensing center, University of wisconsing, 1225 W. Dayton <t.,
Madison, W153706 USA, 2001.

[10] Ritchie J. C., Charles M. C. and schiebe F. R.; The relationship of MSS
and TM digita data with suspended sediments, chlorophyll and
temperature in moon lake, Mississipi, remote sensing of Environment,
No. 33, PP.137-148, 1990.

[11] Abdullah K., Din, Z.B., Mahamod, Y ., Rainis, R., Matjafri, M.Z.; Remote
sensing of total suspended solids in penang coastal waters, Malaysis,
2000. http://www.gisdevel opment.net/aars/acrs/2000/ps3/ps 312pf.htm.

[12] Carlson B.; The secchi disk and the volunteer monitor; Lake Line, N. Am.
Lake, Manage. Soc. No.15(1), pp. 28-29, 35-37, 1995.

[13] Verschuur, G.L.; Transparency measurements in Garner Lake, tennessee:
The relationship between secchi depth and solar altitude and a suggestion
for normalization of Secchi depth data; Lake and Reserve, Manage.
No0.13(2), PP. 142-153, 1997.

\A


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

e OS2y g S 1t 5,550 g/,l.w,‘;@wn

AYA daly 5 10145 (o8, LA 3y 9 uoslionin Julad tp. £ osa [VE]
sty &Ll i) 565 (S S Jalal 8 5slS Lo (saans L e il [V0]

\Al


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

by db gas (5 gila 9 ALS (il gy Cund
slLasuly uladl yu SISl pae ya adglea ol yalg
P RV LPRY R ERVRER)

Tt L T sas a6 0 Al Mg pesld S b

Ol (Ol cpsone sy sl&ils culib il 85,8 Hladsls -)
Q‘_);“ ‘O‘_}é:t c;LK:Cq;S 39 'A}lﬁ AA‘J “;A)Lul J‘:)T sl izl WL:.&ULLAL) (5_)34 GML\ =Y
ol OIS ST 5 sle aaly o podaad 13T SIELEII sius,l5 05,8 il ¥

AVIN[YO i oyl AVANE smdlja

LETLEN

el pulal s ol 438 K 5158 Gl 3o 50 5 Wisles gl dosa 50 el (ALl 4l gae
(RS el s 3 s bl 5 IS slas 50 L ol Ticl el gae Gl o sealiylils
23 Goslba L 55 5 AL sladls L sl cs 4 5 Gloals 5o SISl o550 5l (55558
olallhs 5 oSS L (oS (AL (B by (s 51— omalio (e 1) T S0 0 4 dlie
LAl 255550t sealie 433 L B anloe (a3 Gal 5o Lo ol b0 gad (ounlidida 2540 50
Canid g ey 4o i sl sgae wadl £ ge Jsb 880 51 soliiul b suel s 4 Sl
o ke lilin cua sy 0l €€ SIS o 50 o oals ol dosae GUSL. oli

el ail 30 6559

‘JHA.A da il @.u.u;.ie]a L):T‘\SJ (J:\JLOJ U‘.):JJ ‘@l&&‘ 899 ‘L;wl-@“:'-‘-ﬁ“*:u;'-‘ L&bj‘j.\:ﬁ‘s

E-mail: khademif @modares.ac.ir llis J g huse St g #


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

ijb-J‘_,béf‘f’J_g Corndy JUL(«AJ&JJ.UMJL"-K:AJJE

doado —)
Sl smid o (ptage 3 (S RIS (slas ;o0 50 Gl b bl cuns s oo
15 adine cillad (g lid g mlie st al oo Jlat o Olga 5 Olol D a3
ol ) Sl 80 ALy T slgiillas o ssaae ol Onia aladl gl
284S Slals 5 ol ga 5 sis «S @L;_J S ol palidalanay o olallhe Laudlas
olballse ‘agﬂ ‘.A_'Su_o soldn ) 4 aas & A A (5 g ;-\AJ J—s 8850 as
9 e Sy AL (i cndy o b 4 (olob S eulid a3 53
A:\Su.n MK GLAAJJ..\
S8 sk o sosla slalie o alS slalie Gu 51, e st slalie Wl S e Gl sl
3 Sa3) Jsb 9 355 48 (o8 5 palS Ol 5ae WS g0 aal s S polga assecin
cobale A iaan S e o) lsaiad s casdiies 530 WS o G pas w35 G5k
&\9_' aalllas &) s ._u‘dlzu.o UATJ‘s:‘..)Ll XA ‘ex‘)b “AH‘)L.‘J OHsed s ralic
‘)..\‘J M‘&Mﬁ%‘)@‘)ﬁ“ﬁ&ﬁ)‘ [V/\o ‘_)a‘\]d\g‘)‘)lj‘\a.‘;\_i‘.
Ol S sl wle 0l G p s g0 (pl g suls alaidl A ) lianiatds po olalls
oa adbie o (g 5la 5 LS sy agd gl el By S m S Spln
olallbe alasl 5 SE b GlEK Wl GLaaS 5 alic 4 3a3 323K glas g0

I8 4 s Llasy aallbe oledon 55y e alad) gl ol il iaiay 5o

polie sidoss Ssme 51 Gumy ©laadS 5l 59 Golsliy 5 Gy (3aS £58 5 S Gl

Y¥


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

O Glaie 45 aglen loaly Pl d e o sueleunds LEISl (Ba g5y col o
B ey 055 SIS 6550

sasaed Gaie 55 b 5w sl stesl wila o LSl ddlaie 5 Sloalge 1 GLSLL (s
ol a8 kdas o bud 5 ol (o | (SISA) e S SIS (Sl g su s
i sd ol il e LIS e e gyt Sl 1y a3 YV Jlw Gl L il e
s S e S ogillins O aibie (B 5 0T (b al s Ol o Yl 00 )
b AT Slalin o) e 4 YYE Jlar o alialin ol asalgd s

..»“ “ s . _y
2552k 4 iad Ghigs Ol saliiwlls (g laas oS 53y Lo sl 53 5SS
g:.\fa_ué\g b‘)l—.i‘)dl:\.\-ﬂbdj..‘ S Hd ‘91155)...@[;:.‘,4%53[?;@&.‘4\_3 u_.i‘J..;:u.u‘ <5LA4_.\\9.4\3

&l Wien s ol 1y Sl Sl lgslain 5 Lol sail o 65 95 el SnlS
.[V°\ o (Y]..ﬁ‘..)u-a U'@S cnb..: U:J.:fc s g s i (2

35953 458 s el alic o S L slllie 5o 50 s 5 S oSS Sl
09 oSy msbu s OB ab s Sl swilelads Slsaa 5 Sl Sl sanl slad sa
5 elin) Suipe €1 55 5 eadihs sladl b 15w (AT slnllad 5 Jeola
asala las Gaob cpl 5 BT asas bl _ ols e lis ola le) Lo 1y Gedd golas!
doa dallle 5o BT sl @l dasla sule pose slelsain) obas LS S L i
C.u.u‘ "'-\-'j-'g;‘ QJL&.‘J C:l:s:s.d :;‘ @).A GLAQJL’SL&

(530 it bl padie aan K hind (g aad s alie (e 5 4SS L el IS
OH‘)J u.g\l_‘.ul_, QPQJJAMT@JJQ CSLQJ‘JJJJJ%’J“JﬁJf“‘ll)L"‘“ﬁJfJ‘f

Yo


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

ijb-J‘_,béf‘f’J_g Corndy JUL(«AJ&JJ.UMJL"-K:AJJE

Slallas aladl ) sbiieds 5 K0 odia g3y 5o Giae (nan [008-0T0 oo d]odls
99 0= S (s D Oledil 99 5 1) ClaS salic cbld ( palisaiands no
03 Pl S Sy K0 W 05 S Blate (5080 5 a0 Sy 4 Blale (S S Ol pAil
[AYON-AYOV (om0 winal s 4 (23Y =AY e ) JUS 5y 938 O s

el aasd e olbdlas alad) 4 o aiia Jalias Sou 5l ) OKea 5 Guall 3
5 00,8 allls 1) g 5 Hlya 4l ) UShes (A s (gledl piiud GlEEae ol . SIEA N
el daiaty o cna g 85l o0 Sea 4 ol s p el il piaie o pulesl 5
saaliis 5 ilas] 3l sat ol slads sa GiolosT Ly T ity ailaie ol sliloc
AU e s ol Sl 40 10T 59 pesls s p sl il YL wn
AL ol 3l sl 5 el i £ el (53,5188 glaj il ool s s
Gl glos ol ol lalis GUSLe G (liso golie B suliinl 5 (638 50 ISl (Lo
ol olas e 3) e ol GUSLas €S woliiel ) s Gptimad L sSio Cpufiae 0l
IYVe-YY: Lo A]wiles S oo soldial by

o oo il - lllerin slacadly oy 5 saliia U 15Y) 5 1S
OB Bl 503 pober 008 o bm e SEwl aels S (pli2 cnas 5Ll
Gy g maie 4523 (g calio labics 15 5 sShe olShuus Stia g5 o (pl aBALs
(el yial (0w p s aie 3o (Sutn T i siaall G spen s ralic (Of Sl suliinl b
Olome raas s (g, Sl soliial b Gl 4S s S 53 15 550 5 pusSond pueabils
IVAO-VAA [ain Ve Sas oyal 5 us

9 oo aiwdiab o olalleda landly lealSing 5 eoliil b (iillSaa 5 oy
G0 1o posdlial 5 (555 o Hsaed srolie cble Lol pis o plilleda glacdy
Cnmad olale Ly ol ol platie LT wsn S s 55950l OIS0 S s slehan
9 oo able o) Kiiassy Gl 0 S delie 555 jae 4 3laie glehis 5o jalic
a3l e 59 (Sa) Jsb s u s (il cnaa s B SLSSL et Hu ) A s il

LY NN A fan V]

\id


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

lelsail 5 olass swiaalis palic o)5lo0 G1S0 5 et S Kau odia g3y o
Olsaial 1 Sanela] slel pasdis 31 50 &€ Jue) 5ol polic 586 wals alas) s
[EYEr—£Y00 Lon Alud ) wul oo 3 a g0 ol

Ll sl 4 suaaie 8 QA 132 slale agd sl Lol saiul (g maie 4523
O paliad alen B s 58 ol sl st oISy s Gl 5o el 0 e Sl
[VEV-N 0 pais Al malsyy Sladlls (a4 oS el SlE8a

el 4o o) ae Salol Ll il o5l o0 0 plibul GlEEae Koo 5 BLIS
alie 51 YL w0 a gl il O 5 S3e (slgdl saTel Ho aS aiil 50 oLl asala 5
S 030 S a8 S0l ) pad ge Cpl S3e O1SEa 53 aas e JSES 1) Gl satiel
ol (A S ol s ) guln) Ol 4 uga olae allay Hu 5 S3e adlaie o LSL

[\ ']Al‘ad‘)su.n

oudh dadllas dbs gaa o 4bs yu -V
Ol voal su s a Blg ao e JRa S YU u )8 g 4 (sldBlaie o W gles Gl ek
9 Oelos o st Sl sSh0m8 a Budie S (ke Gl 4 Jlads Bk ) abs yas
sl 3 game 13 5 Olosed SUlal g 4 ok st 3l g slee S

a1 11 el o 5 gy it culas alBl shyls Shia (B3 53 ke ol
3 JlaiSin 5 Jaokiw saes il oleli )l usa s Judoty cilaie Cpl canal (Sl S
sl i) plie O Jlad (5530 5l iy pmuns dlials o wiglos <l 4l 5 Jlok
ol guanie gladadn

350L5 Qlas ea g 005w gles Gl sl (35 50 (B 5o w8l Gy b
Goe 0+ liald 5o g adglen el Csia RIS V0 Ko By, Gl i o o prune
O pse ol Sl ) JSa oSl G5 S 5158 W sles € w3 IS dillawa] suls 3k

\A


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

JJ_}‘l.’JLf‘é‘f‘fuj;’ Cordg JOK«bJ“}JJ.U"ngé &Aj_"n

[V oloals (A0l dbsae o gae slas ) Jsid

5 = Ol Bl o ot IS Vo alals o oy (AeolS b s
S adila o 5 el by, Jlad cras 50 ol By Olae slassale

el Gad de ¥ Y lelKa o S als L8 L6 Glaa g,

[N oloals (A0l dbsas cunlse ¥ Jsid

YA


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

!r‘AAJ;:,g‘r‘,JL“.:JV‘w; ‘;I'L«J/,a_,&‘}ag-buw

[\ ohals (el dasae olsa (e ¥ b

JQJJVOJ@@l%Jﬂ@ﬁYéYJ@JVJ‘._AJJYO JJ@ML%}N&‘
sael £ UK o dbsae (pl (5, pd 5o ks LI5E (bl (ase 4B YT 5 4B8s €Y

|

+
ol |
L

I
1

— TR
I
5
i

510
I
i i

Oloals (Aol dhasae (5 )Kpus 50 ¥ s

va


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

dbe'J‘;‘éf‘}:va Carndg JL,L(‘AJ‘}&‘J.UMJIS@JJE

caiis g ale sl S ol LS slilae S (o VYAO L sbleyaS 5a abs gae
sleale Jsdo o dibio ool T 31 Gun [YY-Y4 Lous Mol 23S wls ga plasl dabais o
9 Sl 6,0 o Blate Sl £ (5 Gl s ad golia Yl Glaa g ped g ol e
o Blaie 558 K0 S el s 4 Sl 0550 4 Blaie (golans culs S5 L
a3 e s 1 Globaba )50 golare LG T UK 5 Lokl s 50

[W] sl seme (solans Ll # Jsib


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

TP ol o o jlads 1P 0 03 J'LJ/,:_,LGU‘:JAA‘(-&M

8,8 4w i g | shel s S Il G5, Sl Olaly SIS 8558 slas S )
JJ%A—.G‘):4—.545AJ—ATCA—!—UJ4—}ejdbl\’dJ‘JJJ‘JJ|tkSJJL-H‘?JJ d‘dJ.q-ALsLAéJJJ:)‘
ol sael A BV ol

[N 0! (A, dbsna 5o SISa 42l 5 S sl B (S sas 9 ol 3l (ol ¥ Jsdd

Oloals (220l dasas o SISl 421) 558 sl s, B (S 0 5 oy Ol ol A s


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

d)fb-J‘;Aéfu—’J_g Corndy JUK&J&JJJ@J&K&}“

-
Ed E2 = O mm s

Ohoals 5o ST o0 €2l LS 31155861 4 Jsib

o[_.\‘)‘l_f@UM}JM}e\gdd)ua_&b_)\gd:)‘@uis.u‘E&L‘au‘}mglﬁ&.}_}‘
ol sl s 0 Slewlis 55l

ol 95 gy ¥
8,59 Sl sogane 5o 4S ol Sl db gase Bl suelerwsts LEKL (3:8a3 0l Lo
G cued s saian JiKE3 yuslie aS Ll 3l s Gha g3 Cpl Lo el o SIS
B o Gl 9 sA 51 (608 (553303 585 Sy ) Gu @l mas Ho el glagias Koo

Oogad o (ua 53 ol o Lo ol Juten g (ouliidudand yo slallbs alasl 6l s

AY


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

"‘AAEQJ‘UJL«J‘""AJJJ ‘;I'L‘J/f!@‘)au.buw

Lo Gt s (bl b Lk sad (nl s S Glle )] e daman Sl 50 S5 (Sl
Olads -8 S gl S 4wt ST aallas 4o sas 5o (Al (lgadS Sl cuia 5 (o 4
B Sdu g 5 wobuas i sud dalllhs (lAd gl g BBlaa ) S Blaie
A< ad e ladanan 5 Llaio Jolit (Suna s ool 5 0 alle Wil 50 slgsl st aall

NC RCNE ISR B A R -

Oaals o sae SIS L) Suugy Vo JSib

L o G slle OF adle sl 5 a0 o S L il sut dalllas slads ya
o9 D Sad B s S 5108 BB Jyane s)eh 5o Gupen 9 s 83905 LT 3 5ke 5 98
2% pasE S et 5 s bu o s 4 s | spae dadl i il oKl ]
ahi i sty Gupes 5 Sad KA SHla s s 5o 5wt a K O 5o LT s el
WD 4533 J s ) bl oK

S als asay ol o il sleanlel alasl sl lads e solasalel (sl
Gllaa 1, Y 58 oLST 5 80, S YO (o smde slas,) 5 soliiul b, 4 g 4S 0yl
RS- Y|

AY


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

ijb-J‘_,béf‘f’J_g Corndy JUL(«AJ&JJ.UMJL"-K:AJJE

5 Hoatal BLaS 3 SIS 5 530 1 S Jae 0153l ol e o) 5em ol Lo
Sla€ 534S el Gl T 5 auls oo e Ko G, ool 3 salii Lol oS sy 0 Slaio
S el (San c gad oo soliinl sud dalllas € gad S YGY sl o S S glal (5518
1 saelends mlis ol ol 5 suls 51,3 ,8h cas 1 sud dallles 5 gad oliass HlALL
ol sl yan bl 5 gaa o b

1 sast Jola 5y a5 8355150 Hasy So ot | e sad oSl ol 0 g0 8l
Lo s (Bl e (Saom (B 5 (Sos ohde Sl 5 Ghg, Gol 5o S Glale)]
S 5 51 (33 Jae S50 8,5l o0 Sledal o) S5 sad JKos i g0 sa sy aa b s
o) s 4 sad dalllas

ade 4o s pliaad olaS S S a1 S5 amde ol sadl Gi, Jla Gl b
fo—ane s S b ;aadS o 8 gl oo suliil G gad u S LYY (gl S sl Sl ssliil
Lo el sl Ghs O e LA sad (00 Husy (B pus OBy Ol salii] &S au o Sy
oS soldinl s, Gaed S GBa 55y Gl 5o 58

Gang g i g sladasli -0

ColiS Sledalesl ouia aladl slos Ol paied 3 oS liee 45 15a fonal wies gos Gligs

S saliical Ly st cal cdly saianl€ss seolic olad L, il ams o gday S e

.CAA.AJ‘OS.A.AJJS;LAL;&J‘)
5__‘)19:)|W@@\,L@JMJ@MJQS&JH&Q_B&HL;@JQ)J

Cti ) Jsia 59 smealie ol (lhse el s 4 Jseme bl (s pemie 325 By,

NIV PR

AY


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

Sl St lad sa s Jspae il b aiuciib Sl saelousas mls \ Jgua

L s Ba Ca Fe203 | Mno | Mgo Zn Pb Cu
(ppm) | (ppm) | (D) " " ()| (ppm) | (ppm) | (ppm)
Vav=A T vy N2 £4,VY0 >> ceed | s Ney Yay VeV \o
Vev-Y Yy Y AN >> N2 A & R U I 41 \at] 4
Vev-v Y4o YA LAY >> S0V | YAN \EH Yoy A
Vev-¢ YeA V¢ EY,EVY >> S T BN £ 17 Yéo At Y
VeV-o Yy YA AR et T B a4 ALY YA VA
Vev-1 YAY Aaa £0,AT L oo | oeYes Yo- Y\Y \o
Vev-v A2%% YAo £Y,\VA -V >> S YYV Yéo YY'e V¢
VeV-A | YW WY £1.VA L} oo | oeyey Yy Y'Y A

Lailead 438K lais 5 lads sad ,Sou 5 daman HIV V- Ggad #

S s Do s a9 5158 o aals o) see @ ealie S (e eV g oo
@ml&ﬁ)}%ﬂ(}ﬁlﬁ‘wﬁ‘“ewﬁf‘ew‘y‘
3ol s Gl e pms Sl (L i S5 55 ol 31 Gy 4Silia
JJJ—;&&‘QJ@A&L#L@JT}‘GJ‘A&SL@ATOL};‘J%‘3&456\9.3_’:4_:.4\9?5%\9;\
(St 5y 45 280y Gl g anl Ol se dilale S Gl y allis S0l 4 42 5L 0 S

AD


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

ijb-J‘_,béf‘f’J_g Corndy JUL(«AJ&JJ.UMJL"-K:AJJE

SLA by 4n 50 ol 8358 S sy Jiloes Ylatal oyl i Sl sl
B a5 ol cash oSE Gual b wid o (Salia 58 Gud 5b e S gas w

e slaes ;5158 @i o) 55 0 4S 0 ss ginds suslonnods lad sal 5o arclS (500
el ol a0 s SISl a5 50 L0 i Gl o e b ume slaliz 3 ga 5 BB GaA
@loos (2138 slass; 5158 53 hel Slat s s a5 ALl ladisal 5o 45 p sl
able Lol ol oYU o jo adS o Swi)y (Sad jo 4S Sblsaa 5o 5 oubs sl
el Sy (KA gladsal @ s (ol glad g s a gaedl il

el il e 51 (mas B Gl Gloals ) sasl st sladisad 5o p sl oloee
O bgse Ul b a5 ulKaa 5 1Sa LS 15 a sl YL as a0l ol
lalie Sl saliid 5o s 1) e ol 55 loss sl crws 4 Ll S a3 sl 008
aias (59 wola L8 Lo Jalu aluiel 5o (s sud dalllas dilis 4S 3T 31 5 wils o LS
wiles 5 S e suliical ¢ oS ol3ae 4 4l - 30 ol slalid Sl sadd ol dilaie o 4K ool
[VAG-VA s ]

Sl 3l aa s pa e a3, 5o QLT 48 @i o)) g5 oo Glals dibaie LSl )50 5o
S Sl Gha 50 als lalaz 4l 5 Bla S e saliial Jid S slaliz 3 an 5 LS
ol ol po S5 15 LT 132 a5,

Lol i€ o 4l 1) alS glalie 51 soliiel oS cunl gands a sl il 300 45 S
slalis 5 G aLS slalie 5 s Gt S s a5 T 6 ganl il 51 olae Ol
O 5 p s 9 50 Glote (s Sl 4S o ety Ll s o soliial Aa S
Ol ALS slalie Hu Al suaie oo clale A8l 50 S o SaS HaAl dus 58 8 58 Sy
ol Hsba 5udl paie 59 dunju oud dalllhs slads sai o Lol ol 38 S slaliz )
S il gaa s saal ooty lAd b 5o p sredl il a8 ety 0 s0 YL g 5
Wi sulit ) i S Ll 51 4S5 G ol dilie GUSLa «S @8 S e o 5 o
les S o suliial ile olalS 3

el I8 (YL Sl a0 a0 Oliae Gloals dilie B susleiunes sladisad o

s sl 3 Ol Gl s g sl Rel /oA Spaa a0k Gloee S IS

AF


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

leait po B ume 4his Gl o (oS Sl et T Glhsils €8S o padiiie

s s B p3 Ay Lo pssl bl S5 511 (g lubiae GYEA] sual o ml
235 Omls Shs VoYY 5 VaVoY slads s 5o possls olie €S (gl S v as e
(Y dsaa) aola 518 oYL aa o VY=Y 5 VaV=T1 Y V-0 slads sad

asls glaial ol Jlu s Jilaa & plust sl paind SluS 3 pud (ase 4S sl )
WS s i3 550 (Sl 0590 58 SIS 5l aay LS 3 ol dglis us 50 59
O aslaaliog e o838 S lgacdn | Gloals o sSie ddlaie USLu «S i ) 5 e
ol OLSab b solad 5550 Ylaal dilaie ool wdl T als sl s oS (gl4abais
NLIV P

09 Ol Ol a0l LB (YL Hlics o o sad dalllas (lads g 5o G Gloae
Al o ol e GLES 1, YA a8, 5 a0 Ladh g SS0 5l Gl Ve V-0 s)lad 4 gad
o g amaa glacise 4 (Plas) LKl 5o oHu54 oo 5l (B Gaiy S
ol s susy (Pl glad sa

bl (S alas G (Sl 4 81l 108 Ol 5o Gu G 74 31 G
VYV (ale) ebials ol sasnal o asae e (5,180 6500 (S 5 sbes Lal gt oo
S e 1 (Sl

Ol ol g b aladl Al 955 ) gty Gl Sl Caliae sledian 5o oo )8
2% G Gl L solaline ol T o st el S gleihins B 48 o pu Gl
ol gl G b (ol ol (sLalSnl s e Gloae Bl asls wlSl sledias Koo

O3S L el e 4 ol (Sl dsgae slglans o S5 oy loae Gl
Ol 53 O e (s 0 4 8 OILSad 5 u S5l ailen S 551 iae (i
o 4allls sLlia 5o 1y e @YU Gliae s ol A1y 63 500) slan slle)
IVIVo-Y A Gaem A Y] asils o 5aS (shsslass 5 sl

s (58 5 aslga 003) (oo 2089 (Plesl LalSl Hlhs sl saial 555 BLI
9 Galasy sraie 45a0 4 dilil 3o Csia dalu bl 51 (S5 5 s lay (ke

Ol Ol (55 -2 g0 GBOIS (ol sladisad B s (Ja 1) ol sl o Olae

AY


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

ijb-J‘_,béf‘f’J_g Corndy JUL(«AJ&JJ.UMJL"-K:AJJE

23 Do 3 sy 5b 9 S Sy lomS 51 (5L 1 (Slesl gllSl Ho Ce aly)
Jols 5o Jaslsge (Sw) Job 5o sad dalllas dls e USLa Saselin] slga]

(590 ¢S (oaie 4n)a3 Haasa LS ol jas o 4K ol (5 K00 B L)€
o gme (slshass 3 Le €Sl GE13S 1y oo man Ole liie ol alas) Ll slgdlss
Sy sl Ll i Bae sletiay oLiiae ol camslos ;T St 4 ol Sl
83, S o Bras (55 45wl (2132 alge T 51 QLOL W Bge pa 5 sl (ba b
[0\—VY ua.a.a:\v]g;u.u‘

S oy sLAG 53 53 oy YL Gliee S i€ Gl e X el waa s b
0sls 5 Ol pATcul sianl€nS 5 alic 5o Syme ) Guy oS wdl w3 ) oL 815
ém‘?‘@.&‘)ﬁuﬁx:\g(mdwQmﬁﬁg'JGJ‘J&AQJm_ﬁ‘aﬁm‘Jf119\93.4
Sl a0 OT Gardgh 5 S Gk Bl oo S a8 Gl Lol ot (A

M‘ﬂx}&u£@u|éﬁgbdm‘éddwjx

SpSaasin-f
adlais 5 sub) Sl SIKE) 8550 o S aas oo Lis easl s AKas)T mls
s S e suliianl 5 sa 4335 (gl LT et S ) dilaie Gl au e 5 Bl asa s Oloals
e 5 LA a5 e Gl dlie 5o S ALALS Gl 5 5 LS slalaz
o b el ot 50 90 8 Ll Gloaly Ll dbgae 5o (BIS Gan L lead g
ALS Gl sy 1S Sl e e casoeo Sisles dlaie 503 855500 508 4S (ol

ol I Slaia 5uas suala 5855, B AIKE s 00 5 sud 4alllas ddlais
OLSLis (Bume O S was o lid it oy LKL 53 G Gloae Gu s YU

2 Oleld Same OF sladadia ssa s .ol Al 1) 0y 3 (YL das o ibio ol

AA


https://hsmsp.modares.ac.ir/article-21-3925-en.html

[ Downloaded from hsmsp.modares.ac.ir on 2024-05-19 ]

IPAA ol oF o las 1P 6,0 Pl psle s 4aliloci

A o Suuls cnaally s Sl |y deis 8 Cl i gles 80 gane
soliicul 8 pA 40335 5o ol ul ey i S 5 Gl s adhie USLa ccuandS 4l
JB &) (g5 mels s yid s adlaie ol GUSL 4K @d 5l ) 53 oo Gl el cailan S oo
DB sl 1 a0Y SUISl s oA selise oldlyaa cuns g blads o))y dibie . ladls

RV bJJSL;A ‘mA‘J.é @ls.ﬁal 8y 98 Hd @L‘_ﬂ:ﬁ‘

6J|‘}§.u4|:\.m—v
3 ol s aols Aol G 55 ol (s1oms 1) (Slasis salic 43a3 (55lhn sans (5T
(5.9 ikl

&Cu -A

[1] Djingova R. & etc.; “On the possibilities of inductively coupled plasma
mass spectrometry for analysis of archaeological bones for reconstruction
of palediet”; Talanta, Vol. 63, Issue 3., pp. 785-789, 2004.

[2] Klepinger L.; “Nutritional assessment from bone”; Anthropology, Vol. 13,
pp. 75-95, 1984,

[3] Schutkowski H., Herrmann B.; "Diet, status and decomposition at
Weingarten: trace element and isotope analyses on early mediaeval
skeletal material"; Journal of Archeological Science, No.26, pp. 675-685,
1999.

[4] Carvalho M.L. & etc; Anaysis of human teeth and bones from the
Chalcolithic period by X-ray spectroscopy; Nuclear Instruments and
Methods in Physics Research B., No. 168, pp. 559-565, 2000.

[5] Carvalho M.L. & etc.; “Trace elements distributation and post- Mortem
intake in human bones from middle age by total reflection X ray
fluorescence”; Spectrochimica Acta, Part B, No. 59, pp.1551-1557, 2004.

[6] Gonzalez R.E. & etc.; Palaconutriational analysis of the pre-Hispanic

AQ


https://hsmsp.modares.ac.ir/article-21-3925-en.html
http://www.tcpdf.org

