[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

ﬂ}kwduw‘hﬁm‘gu»@

Ol Jamee Clildg ke el
TAP GTVA oo AT 5l o pos oslach cpimy 0353

O oy SO 3 (ebliis 5 (S S a0l DA 25 8 (i 5
GIS (g, 51 eslinal b Olowiy g5 (55 ,LE8

P . R . . . .
°‘5)§...° :LAJs ‘.‘5‘5).&,;- A.“.\.:.F erLf‘ﬂﬁ: g;"'-‘-'h" L.a) oo ev‘_;‘,.\.ﬁ Ao ‘\6":‘.’.“)}“)‘”
fmaGGGZOOO@yahOOCOm 6\4_‘3).7- CM_Z.J.@J n)jg g@.&‘.k@_v é"“j‘l']ﬁ:’ SIS gdl}u) ;;»&ﬁ r)l.ﬁ AK.:«.‘!\J ‘JALAJ.F\ CRIR L)LVL:P- nd\:u) J)L.M AJ..\.,.M.J_)J

QV/ORYE s QY0 V/YF el

A~

g 5 S S Sl g Sl b ghont oSy o 33 IS oo 5T O ol g2 1SS pmeblito 5 ST (ladlbos 1bida g disa s
Slolls s o st 53 Sledbl 03,51 al 5 Gts b asdllos ol )l pin S Olol _odlw gz po oy oo 3 45 0390 S0 2T
S ol by e jloes A b gl 5 (555 LS G (sls Gy 3 prblida s ST

g A ol Sl Yy YV P KV Gy Jlasil bl (sl 45 Oleeis gt (655 JU5 G Slacmy 1 S s anllls ) ipns o S0
3,8 delis s spuk b s s GIS (gladiid dladlbee ks (5,501l 5 130lSis] 05,8 jaseiis I

JOY/eV 5 1/P9 i o ol i 5 o yiaS 45 003 Ol Gy il (sla izt o nbline L0 S (6,50 510 claassly
ke 5 o S las Sl sl SST Oldes ol 3 g0 53 Cad ACGIH ol 4o 5 jloms A I 208 45 055 (NG) S oo
(Y0 KV/m) ACGIH s.ié aes 37 lows d 1 4S 0350 Yoo KV Lst 4 by o O jldds o iies S YAV 5 /e ARV 55 w0 sl
Ll YL

ol (8 S0l slis S S s 350 53 o 350 51aS jlaes o I peblid Olbis ol fole] G 40 olis 0 a7 U 55 S e
gz go Do alS Cogmm ol l (sl (Saly 51 bl oy g0 ol 53 5 000 dm g B 4T S ol s 0 jloms = il iy oo KV L s
.Jajfa.ali:.w/

GIS (oo lidis Olbes o S ;S Ol o 565 LS G pp o cskelS O35

QL>u) é&ﬁ rj.l.c AKM‘;\A gw'.}.@ 9 Lfgﬁ‘f:i 0SSl )L::Li,wl o ) Ja:m 6'/;5: =

Olnis (S5 ke olils F ojlad Jlays 2dlhg S e gl > Sl Wl (glad > bl el IS =Y

Oy (K Ul.:« ol (coilig s Sl 0 AL e e S S JRils glad > g (gl 53 (g gty Y
Ol oBEils Ol s pwlige sdSKENs (s (S5 wobp ) lis I8 -

QL}L:) J<":‘J" r).kﬁ aK..:J‘J cg:,wf:'.ke_» 9 L;i‘:‘j’lj:" 0 JISESls c‘_g“t.éf C,.J:‘.L@.z L)AUL\-\;J[S -0


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

SO b ol led e 3 sl ank ol S
LW Ol LS ames sladgl 355 bdes  wblias
cl{«.ﬁ L Q\J;)LS u"\j’L" J)lb J)}:} LJ..!‘)‘J )lSjJ.w j\J.:AT
bS8 048y Jlays pwibliae la Olde 2y
.Llo:ﬁ&)‘}f o)Lw‘JDWJQwLﬁAQU{buQ}S
“SJUJJS{‘W\@))U‘@J}&\CW' JL&)JL’I.\A“)O{.‘)J
ﬂﬁjﬁ»}d)bﬂ)‘éfdﬁjqua}b}Q‘;)ls
Wl Bl S 5 T e e s L e s O
bjeﬁ@jdlﬁd\@ﬁbwc}k&\\qvq JLA’)JYlp
M.CH{J‘).é‘J\M\)J\)éﬂlﬂj}bﬁbﬂ\jé‘jJ‘JM‘}‘
5 ol bl 51 slablign b LS| 3 )

(V) 5,8 JaulS Uole s 8, Ja! b gl
Ol el QLI (55, &S G Selds lalas
ol glaadbl (5 ae 53 &S (g lsL Ol &S das s
&8 .= )\ ,3 Visual display terminals (VDT) s
ybbLﬂ‘}m&jjiﬂ‘cuéumb-)lsjhﬁdb)lij
Slmsn Cxrse 4 mer Al e 9355w
Jsl bl s el OIS &S W S jasie 50
Cowsdd la (leal Ol 53 (ol oae l3l (0
sl Jshe 5 s S slaguleal e 4 Ll
g_)'l‘fl"‘ k:».wl\ ol g,?’;)‘)fj.“ b‘).‘}l szw u.:‘ V.“M.‘jj Jt}- DL
Sl (o me 53 35 Jad s 4 oS (ool Bl s
L:.wb g)"‘ L .J)‘J =) ""L’JSLS‘A J\J'; NLMJJID/J‘
@)JJS‘\SD‘JOQJE}A‘))JSJD eMrbu‘C)LtjUﬂﬂ
Oy Ol e Ml ot ol s 2SI gladlis 4 03 )1
cbu‘éuy)}iuiljejwJ&J&&\jé\f‘f‘“/v‘)
VA 31 i oy bol e a5 Q8 S eslinsl o gt 3 ol
abasl> Cans s ol 3l - Else iy p3 a8 esls 0L Jle

YA

..... PR VRN B {E RN KIVRIX WP FEN punyee

PRV

3 Ol iy s Ky s S Wl S eis
5 olaBl (ome i iy edasOliS & sla el
e Sz b Coeal g a5 L Cla, 505 66, Sl
nar g b alo Ko wlis 3560 Caio Ol 4w
23dS Jla Yo 53 G 551 S pan 5 5 ol
O KPTRPICIN IPICIE S SRR S| N UV ¥
Sl o el Sl w5 el ails Ol
S glaolae 5 g s LSLA;J‘}JTJ Lya oo L;;JJT
Slsgmse S5 p Lol ,0 clled 51 iU (blie
2SO s 2sm Dbl 2 st 4y i
oS ol G S L bl S sl
>4 laul  Extremely low frequencey (ELF)
3t 3 U 5 (K 5 Cind (5SS 5555 S
il ol Gl i e 5 S oS STl
(NGt Sat 5> S| Ot DS 5 i
(oos g O pbob e Ssn (KBS S5 S
O3 55 ook Il 5 (315 548 Ol s (G500 Slay 50 55
Sl 5,8 Jae j30,m55, S5 b (V)osd 0 Ols e s
31 ol Olin ol 5 s bl s U1 Olin 5 e 3
b alasly 3 Slellas .l e SISl eslinal 5 JUisl o 5
oablae Olde 155 534S SLLS 5540 5 0Ll el
o Ol 5 oawsd g S O gl 5 adls I3
O3 Bl 5, ee 53 Oliies 31 (golans . Cnsl a8 S s
L o sls s 5 Ol s 5 pwblias Ol 5 me 55 o35 S
Slidod ol 5 ol (S S5 o 51 0T
3 ol Al Salen R I, R
P 35 (6 s Sl 4 aS W Hls pl 58155 Olides
5Ol ooy bl 5 S Sl sladlne o 36
b lie Oldn 55 93 L o5 0 055, S5 ol el
NG PVES PV
Sie oS ey mablise gla S35 5l U nblie Ol
Olds S J= 530 (V) ol uize o/oVMT G o/ o¥mT 510
J3be 53 (S Sl s 3,08 5l 3L o semn siblias
S FAE B gy JUE) bk 5 s sl

9 AW
191 jmb /pgw olosd /i 0,95

Ulpl bazo Cublags ole ol Glidg fu ol swlibiad


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

Ol)Se g (suze 5yl 5

Sl bliae 5 Sl sbaOlle s ST
o) Sl & (Se35 ool RSl BB A e
o 9 Pl (L Sley sl 5 BB b S geSr 2503
Ll sliw s e T Slasis GPS olSais Jaw s
Lk g5 5 Sl Rl e 4 ax 5 L (5 Seslul
MKl Y 5 FA 00 L 5w BT T (Fer KV JUis!
bt s 7Sl a0l (6 S S o8t Ja 5 5 s
slaoluw ETS Lindgern <= I8 =Ll HI-3604  Ju.
S e s (S eIl b ol g paibliae 5 SO S
Oldee S o3l Gl 1 45 ol oy g ol & oKis ol L
et e 4 e (B g | oS il (S S
Lo el &K (dd adne o) o 5,50 alais o
335 o & S sl ey s L 0T w513 031 i
2 o8 ol B 0 6 S eIl S Sl Ole sl
el (KV/m)

S8 4 o8 b ebliae Ol (585l ol
A2l Se3ll s b s s O amids 4 350 @ (53500
oKis asly 0l eid U STam slie 5 e axdls &5
oaws oS JSC8 4y 358 Cf el p s 0 b
csmabliie Olbs (6 8310l a1y s QLA 1 Slide ST
IS el (MG) oSl w5 oKaws ol by
535 Jela Jewn 5 (S e 4L s a1 Sl
W fl?u.\ e Ck“j‘ \Weem o5 ﬁuj)\

Arcview 15l 5 51 eslead L dag Sesll plesl 5l ny
s ebliae 5 S GOl Dld 8 alE
s Tl Gl s IS 4 oS el ) s
GP LB e B gy p old g Sesl0l b
a6l L s s o s g eSSl &S (il 0B
S el LG ol el gla oLosss 5 Areview
okl D) go o b lie 5 (S ST Slalltes ol ol
Shls 4515 ols Cand 55l 0 s S e a4
d> 3l xS b (TLVS) s a3 i el ol
sl S L Seslul e GIS w2 55 2 s sy Sl

LS el &_)}L@.'«'.A

Ulpl bazo Cublsgy ole ozl Gudg fu ole owliad

YAN

Ly ol g aslsy aSol LS g o a8 e 5353 e
o opl a2 OB Sl 8 Y0 e I S Sl sl
ST 0l 4 bl Sl gla0lee (S5 T oS o
R e

Lols 51 b Sl 3L b s 6,508 ditws Sl
S S b S sy 0L Oladl Gyt smeabliies 2SI
Gost B corse oS DS L gle0 e o - el
S ol &S (g sb w358 o Oludl sl g Ll (STl
e Sloses Sop Seos Ol opl b das e
AF)das o il 58l

5 SO Glilds s g Olpe o &S glasdlas s
G Gl 13 oS olg o a8 3 L bl
A el OF J1als slaoly all 5 Olkes Ol YT+ KV
Sl loms o Sl odal Coes 0 slie IS b 40 48 sls 0L
KV/m) x (Cele A) 555 pled S sl (S 801 Ol
gl Chlis g oIS oy Gl 53 el S )
5 S, sadlie 5l cbla- ) Wss Ooole 4S el
ol ol (s sl b 3l ole Eals  blias
(03130 a5 sal 5 s liia oMo oal

5350 o Jed 51 OLS S ol OSCEL 55 0l s
Jast bl 5 G w555 OS5 plo b acolis 55 Saux
(OIS 513 s 2058 55

s 53 Sl 03,50 wal b ol adlhs 1 G
S350 G p bt 55 penbline s Sl gla0lle Dl
33l agerlgo Cuns g g e loms d Laslie o S

.:.>J§ SRS Lol Q—L‘ L

b B, g 50s
Lol 3 & el oy adlas K hash o
bl s eblie 5 Sl gladline ol (5865100
Sod- b polie cpl aslie 5 B Cons Sl 5 b ge
S andlae bl e 5l a el sl agrlse e
aw Glls a8 5 g Ol e 5o 585U G sl
eolie b oS Sl slcd $Y Y e KV Jlis) s


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

..... PR VRN B {E RN KIVRIX WP FEIN gunyee

aail

wals b oolen ol ag GIS  glawiss N-F (gle S5 Ol @l odd (o, Seslhl uslae (i 5 o %S
L@I@jjgaﬁjmbwjéfg‘dwﬂwgbxg Ol gl 5 VOT/ev MG 5\ /PA MG LS 5 4 bl
Olg oo 1 Y sV Fov KV Jlisl Lghas  ax 5 L | Cewd 0 YAV KV/M 50/ ARKVM S 5 o S ST
55 sdalie Al

dadi el
PR T L P P ]
o gl e o 8 P et 0 0
[ 0.008 - 0.445
0.445 - 0.881

I 0.881.1.318
B 1.318-1.754

A e A w55 5 PY KV b gt (80510 (slaelSanm! 1) S

dniy ﬁ'l-lh'j
A lATPT ke s it

e e el b i

1 1,696 - 46,147
46.147 - 90.598
B 90.598 - 135.049

N
) « « “ ft

bl Oldes Sk 55 5 W KV b ghas g 05100 slaolany! Y JS2

5 2 A
H“‘H),eglf_:/rnyqulAﬂ:/p?.‘n:_gng;

YAY Ol bz Cail gy ol ozl gy ale swlibad


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

Ol)Se g (suzxe 5yl 5

LA »
L S
» LA S Y R S
= EE SR e R
* | R R
> L SN T R R A
> LA L D
L
e o © o LA )
' &
BRI (] s ®
LI 8 B o
T O B .
L]
Q g e
L » e @
a e s ¢ g

a= éI a2 ‘J

& el glealiaat
® gkt Fos S
a g TT s da

A e L P s 08
[] 0.036-9.545
B 9.545 - 19.054
B 19.054 - 28.562
I 25 562 - 38.071

N

A

A Dl S 55 g Y kY gt KvdUst b s (g 80510 Gyl ¥ s

OT VL W5 4 Ol 5 o 1y s ol 48 ol 035 (YO KV)
oA Ol Dl 3L VG S a5 el s
slalaly 5h Al bownd cpl s oplply w2

‘(9).>>J§ oslital Ol jals
Slid gl 5 OLKes 5 Nasirl Law g oS glandlas
SMs S 3ls LS elowil Oldes Ol YY KV (g 33
@ pmablise Olde 5 SO STl Ol ol (5,8 65100 sl

» 3 >
L 3

e [ >
L3 L
» L 3 (2 = . (2
> (3 3 3 3 [
» 3 o 3 - 9 »
> > L 3 L3 - > >
i (3 -] 3 LRET T
° o
® o 9 ® ® o
° L
) ° o o ©
L3 L3 L3 L2 3
® L) L) e o
e L & ST
B o
L3 L} ° °
o’ 0%
- L)
] L L L] L

Cou
Saand | a3 o 53 o 313 0L (6 S5l b
Sl e pinil 5 5 S sla S 5 La IS Jals) G oy
VYoo MG die jloes = 31 i bl Ol (0008
beg oS ELF o blae Olae gl Oy mT L))
Ol 355055 Jy .ol a3 515 sus slei, ACGIH
S a5y Sk o S5l 4 gy S S
ACGIH Lo g ol s jlme d= 31 mis Foo KV L

At glosds! y
e 8yl gl kit
& Sy Pt
a Ay YT i

ket vt et s st
] 1.815-52.234
I 52.234 - 102,654
B 102.654 - 153.073

N

A

bl Ol Sods w35 o W0 kY g 80 KVIU] b glas (g 805100 L E T

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

YAY


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

O L3 Gy opl se Chilee oS e L Sl
i iy gaboliin Ol

Lol Cud b oagrlge 5 Ol o dol Slsel L
oS T b s Olde il CnlS enblin 5 SO S
ool ams 3 5 b JRals (V1F) alols | slos
Glaaizs 31 Ol o pebliae saplie 51 Cbli> g
ad> gy ol o aS 55 eslatal wblse slge e L
Wl s a5 ol esls I3 wblas Ol 53 0L~
056 e 5 LT o545 4 0L > il pl 3 blize
45.\.'5@;“,_5)[;’;»QToLJJTJﬁ)yQ‘@QQQﬁ-Oﬂ\}}
Dy perbliae Olee il Cor e

52 S Gladlie s s s b belse 51 (S
G e o8 Wl col SSSIl culda glls 5 oes s
&Qéﬁﬁ‘&\@b#&;ﬁj\jﬁ&w&yj
Sl e i DS G AS e S S s
(DL S 5 Olsy 53 a8 555 eslinul Sl s

Sl g S

sl 0 4 (95501 L 5l e LB s s
Sl pae (Gtr S5 Wl I8 e e 5l OLL s
ailas Gy OLbs,l Oy Sag pske oKl Lale
sl 5l 455 5 A etigs OLBT (65 0 0 A1
SoSon s a Olomiy (S5 pske ol K0 hagy p oms
Al o a4 Sl 5 S5 G cpl )2 o

YAY

..... PR VRN B {E RN KIVRIX WP FEIN punyee

FaS e A= 5l aS e \YE/ ¥ MG 5 ¥/0 KVim (s
()55

S oS (555 8 gl el 5 Sl aalllas
G5 LS ey 53 prblite Ols ol (¢S o5l e
535 7S bme A= 3IPY SYFe (¥er KV Jlnl bl
KV Jlasl s s el 5,8 e5100 SO xS0l Olis ol o
KV) JUsl byl sle gl 5 A iy Sloes do 31 Fos
Sy S jlme A= 5l 50 (PY KV Yy

SLad s s 0L s korpinen L. 5 a8 glaxilas
S Ol Lo sz 48 51 OLES A plnsl VY0 RV (3
SSla= s YA/Z UT 5 v/7 KVim 5 5 4 wablise Ol
SNOOKVM (o 5w 50 bl Olhs 5 S Sl Ol
S Sl gla Gl slie 45 (g 5b w0 del s 4 VYo T
(035 208 Slws 530> 3l 0l (g S0l bl

S S 4o

Glole L OIS, agrlse Cunds poeme 3
sl a4 eg Sbee A= 31 S ELF L blsse S
Cudd gl il 5 Ol bl 5 Fer KV b 5l e
ol oA aseia g odd &l GIS ola a2d 45 oS
Slslgd
Ol &S aey ol s addS Sldlas 5,0 oopl s b
ol cpl 51 S0 Sl 351 2 s s 35150 das e
O s bl a5l 5l (g slie b oagrlge 5o
JJ‘)“}AO{‘@é%ﬂ)&{lﬁtﬁw\b%bﬁb.&u&ﬁbu
(A 5Y) G555 6o T L agrlsn 550 ule
Saolde 51 5 esle Ypans LK iUl a0l 3 Clis
Sl b agrlgo als sla Kl & ool oobliss
S 25 e blite 5 S S
el d Jae 5B e a (S SI Ol 8
A Ol 328 513 (S S Ol e 5358 (o &S
a8 olaul e o8 SS Ol e Die das e
SEl s G5l S50 amis Ko 0505 3 b g o
O agrlse Llae 53 1y 5131 Ol oo by sile, el 5

9 AW
191 jmb /pgaw o losd /i 095

Ulpl bazo Cublags ole ol Gludg fu ol swlibiad


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

Ol)Se g (suzxo 5yl 5

e

1. Stuchly MA. Human exposure to static and time-vary-
ing magnetic fields. Health Physics. 1986;51(2):215-
25.

2. Yip YP, Capriotti C, Talagala SL, Yip JW. Effects of
MR exposure at 1.5 T on early embryonic develop-
ment of the chick. Journal of Magnetic Resonance
Imaging. 1994;4(5):742-48.

3. Coble JB, Dosemeci M, Stewart PA, Blair A, Bow-
man J, Fine HA, et al. Occupational exposure to mag-
netic fields and the risk of brain tumors. Neuro-On-
cology. 2009;11(3):242-49.

4. Nasiri PA, Attari SG. Electric and magnetic fields
(ELF) in high voltage stations in Hamadan province.
Proceeding of 17th International Power System Con-
ference; 2002 Oct 15-17; Niroo Research Institute,
Tehran, Iran.

5. Korpinen L, Kuisti H, Pddkkonen R, Vanhala P,
Elovaara J. Occupational exposure to electric and
magnetic fields while working at switching and trans-
forming stations of 110 kv. The Annals of Occupa-
tional Hygiene. 2011;55(5):526-36.

6. ACGIH. Threshold limit values for chemical sub-
stances and physical agents and biological ezposure
indices (TLVs and BEIs). Cincinnati: ACGIH; 2010.

7. Tynes T, Klaeboe L, Haldorsen T. Residential and
occupational exposure to 50 Hz magnetic fields
and malignant melanoma: a population based
study. Occupational and Environmental Medicine.
2003;60(5):343-47.

8. Porteir C, Wolfe MS. Assessment of health effects
from exposure to power line frequency electric and
magnetic field. New York: National Institute of Envi-
ronmental Health Sciences (NIEHS); 1998 [cited 2012
March 15]. Available from: http://www.nichs.nih.gov/
health/assets/docs_a e/assessment_of health ef-
fects_from_exposure to powerline frequency_elec-
tric_and magnetic fields.pdf.

9. Lee J. Electrical and biological effects of transmis-
sion lines: a Review. Oregon: Bonneville Power Ad-
ministration; 1996 [cited 2012 March 16]. Available
from: http://www.powerwatch.org.uk/elf/powerlines.
asp.

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad


https://ijhe.tums.ac.ir/article-1-19-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-14 ]

Iran. J. Health & Environ., 2012, Vol. 5, No. 3

Distribution Survey of Electric and Magnetic Field intensity
at a High Voltage Electricity Post in Zanjan City
using GIS Technology

*Faramarz Majidi', Somaieh Alavi’, Reza Azimi Pirsaraei !, Abdollah Heidary?, Farhad Asgari !

'Department of Occupational Health, Faculty of Health and Paramedical Sciences, Zanjan University of Medical Sciences, Zanjan
’Department of Occupational Health, Zanjan Health Center, Zanjan University of Medical Sciences, Zanjan, Iran

3Department of Civil, School of Engineering, Zanjan University, Zanjan, Iran

Received; 14 April 2012 Accepted; 18 July 2012

ABSTRACT

Background and Objectives: Electric and magnetic fields in the workplace are one of the detrimental
factors of power plants, transmission lines, electrical wires, and electrical equipments, therefore,
exposure to these fields might be harmful for human health. This study aimed to provide information
about intensity of the electromagnetic fields at the high voltage electricity posts and its comparison
with the threshold limit value (TLV).

Materials and Methods: The study was conducted at one of the high voltage electricity post in
Zanjan City having 63, 230, and 400 KV power transmission lines. After identifying stations and
measuring the intensity of these fields, GIS maps were prepared and the values were compared with
permissible values.

Results: The measured magnetic flux density at different parts of the high voltage post showed that
the lowest and highest intensity were 1.69 and 153.7 mG respectively which were lower than the
ACGIH TLVs.The lowest and highest intensity of the electric field were 0.008 and 38.07 KV/m
respectively. The highest value belonged to the 400 KV line, which exceeds the recommended
ACGIH TLV (25 KV/m).

Conclusion: According to the results, the magnetic field intensity was below the TLVs, but the
intensity of electric field measured in the 400 KV line was greater than its TLVs. Thus, the strategies
and recommendations for reducing exposure should be taken.

Keywords: High voltage electricity post, Electric and magnetic fields, GIS
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