[ Downloaded from hsr.mui.ac.ir on 2026-02-07 ]

S loly 1 31p 5 3 0l b (JUad ;b gy 4 W) 2w 39 Md Wl 5 S ) (w2
(GIS) Q1 3

T oSl ) anal al Touly A3 (uge sans ! cadild (un | SlEAS o ) guaiis

o252
-> 5 (Geographic information system) GIS i3l ; jf eslinul b el 1o fy 4 0655 s 3 dadlle 5 S8 ST, S e ol iass plasil 51 ol tdodio
(o kS ol 535 VP Soke a0 5 o K )3 (615 i el L S ol Jled i (513 6 god Jaw g Calien oKal Vo 5 dnllle 5 58 ¢ abaiio andllas oyl 5 (S 59y
(Inverse distance weighting) IDW , Kriging «(NN L Nearest neighbor) j,w PS5 Calten gl Bgy 4 ,gd Ji,_; LG s ArcGIS ANl s LS
28 8 e bOs

o) Sl cnie 5l e VP ol sl s S 4 iy T2 DL GIS L e 2L 053 25 YA HIM® da e b CBIE L 5 s o lacd gl Okl s taadl
i o Ve UM e d 5 YT

Ll 5 53 ((Morning inversion) aBoww sles SKis)ls oy o8 5 5 b Sleon 0 36035 i) 4 2h0s)s b ol p Clle ond 15 8 400
Ol yo 255 5 0B, 4o S5Sma Gbla 55 dadlle b Ll ek Ol bl Sl s s b g S0ke ol oz deadlile p CLE b8 b s s il
0 3,1l A 43 (g5l 4 gas

053 el L8 (6515 54 503 ((GIS) Lo a el Slel cdadllle 3 1 SAlS™ (S0 59

N38le 5 5l oWl b o Jlad pue (Wog,y a1 B3 s 4D Ao yd I8 ST g ow ot enl ] 5Sl) cgige dame 035 B s ol 0)gate Slimd gl
YAR=YYE () 1) OFAF oo pllss cilisios ale (GIS) (g bdl pis OleWb! diloluw

WAR/O/FY alie Bl

UAUGM™ (s b ) sl a3l (ol jlas o oas Ll
() Cuol 0ds cpuans
Celbdy a5l wpws SO oa YT S il Gle cas
3 bl 3y Slae 5 o8 4n5m 3b o duste slrolSiu] ;3 oY lojen
ol S)im slagslide sl pollas Il 1) Uog) cnl (JUb 18 2,
il il b e (61 5505 Cannl 03905 Jobs YU s bl (Sl
i8S copn b (J5 g0 (oaiad Lawgs saunss] Sl j (515 905 (6
(V) 25000 (g lsymasges Jobo p3 lea pd Jlad 8 > 4y (65l 5 Al o 0l
Sly S 5 Gl slp spmelcaibgn jobo 4 Jlad pé (533505 b,
ol 485 LS Ay ] g e opy g ASlo (S sl
ol 2 Sl b kg lon (5ol (el el pniman (Y) ol
2 (Y) cowl oas oolatwl Jlb e (g b paiged gy 5l Jeud sliyallS 5
cdale g Sojlsl ol (Jlsd g JLed s gy b ()b pdiges (slaslllas
Gloa y3 laaall @l il (A Q) ol lis 1y Sl s walleyd

AACA VAR FAT- ROV P PRI PR

douds

Wl (b job 4o O3Sy (9 (S sl b 3 deaalle )
bl > e b (V) Wil landsd 393 40 (lajl5 | (So 5 30 00
Dy el gl i g pdis (rdaw Y o 55 el lgn 4> /=Y ppm
9 g0 55 el S es 008 WS § (kS OISk (9lS hjgm polus]
G oS M pPMl YL slaclale o ase Yok sla wles (V)
JB aille s go0 aS gas pyieS (V) b JLod |y 4y 0 Sles
clale ol clon cunS cbdgainy (F) ol £+ HIM ™ il o s
(0) cl 03,8 Slgiiy Voo UM 1) dids Yo Lolod 53 aplley aille
(WHO L, World Health Organization) c sl Sles olojlew
5 eS|y 03Lsbl 93 g miio yut Bl y3 Sl lgn > Amallep clale
sy o (F) Canl 03,8 (355 Ve MOM™ bajed )5 5 +/) ugm™>
2 38lien Bin)So s (gplinnSlyd (iSly cle & mio bl
(V) ol 0 03> x> o s lojlo bawgs (gl s> Wpdlleyd o gad

Oyl Gl ¢y (S pole olSuily ccublagy 0aSuiily dasre Culiligy (swdizs 05,5 ¢yluciil -
ol Gl Gy S pole olSutils iy ouSuils e Cubligs pwodige 09,5 oludlia Y
ol gl g 15T < ooVl 3151 olSE1S ey Lagoms sditgs 0,8 ookl ¥

Ol e el LT Jle Ssjsel 5850 (100 ¥

003 B (g Sazms 1 J9gume oS g3

Email: mtaghizadeh@iauest.ac.ir

AARY vy Ql’.‘u.o)'/\‘ o)lmfb/\\ JL» oM PU&J Olados dlore

WWW.Mmui.ac.ir


http://scholar.google.com/scholar?q=world+health+organization&hl=en&as_sdt=0&as_vis=1&oi=scholart&sa=X&ved=0ahUKEwjUt7OP9rPLAhUPjo4KHeshANEQgQMIJTAA
http://hsr.mui.ac.ir/article-1-818-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-07 ]

0855 e 53 dadle 3 56 ST, s

D392 31 (lgp 2 pma )3 amalle p Dl (el (Y2IY 4505 o23j55 b )

2o y3 Ula diged g 0yS ) S5

wibie yidie oy GoOgle Earth jl ¢y oas donl 4is puw s (gl
3 s > casbio SuSTy b alaii Jlos Slatseo ¢ g 5 35 addllao 390
9= ol 055 @0 e e EXCRL L6 1o g 05 43 5 38l oppen
29 (9,5 x> y0 o 4 ph8l AICGIS Jl3éle 5 1> «oles p> b o3l )8
53)5 0,85y 0 ol JuSy b g TIFF coo b 5 dons g a3

3 oaal cows ol jl oslil b aalleys cldale oLl jis 0y
Solod (IS0 slb gy S8 A (g a gl
o lesa ok . Se (NN L_, Nearest neighbor)
9 45 e Kriging 4 (IDW | Inverse distance weighting)
o B ol S by TIFF o b (g b6 1285 )3 0 3,90
Loy (obed o (asges adali Ve JBlis b) 03,5 ang piS ]
o B as odly oy c0sds (gl pdiges blas edgaome o3lul 4y cons ol yg)0
D9 bl (Gbgy Jos LY (olos

Laaisls

Ot Ghahe SeS & g (gye bl jleolitul b (o) paigel sloJoce
sl » aail,d clale o, Sojlil s g pb wlaisn o S
anl 035 0391 V Jod p3 B, iato dlate ,> calisce

99 Sl ydd gad AliAL oKl Vv a5 la pudd gt Dol8Y Y gun

OBy Aass dlais
(MOM™) ssaalle § calalé
Y/¥ (S s
Yy e Olase
Y/¥ Ohos s Esel
YA ool liand pilis ey
¥/4 (ead plol) (mrad Glase
YIA S sl
Y/A £999 Olase
/¥ SOE (sl
YIN 8 Ol 8
YIA aald obla

A sl Jae bl (Ve=VY) 5yl slojug Cuodl ojlaen (g s ddlaie S
S (V) ol Al bl > s ) 008 s ool Cawd
i li3la 5 5 oalil iy VT @lie il s Cas moe slasbey
(GIS L, Geographic information system) Ll sl yeM Ll
o lyn (Sapll ), byl pegad )3 o0l Sllllas (1giSh Sl 0
P (SoSame dibate 4 o] 51.(10) Cusl 45,5 plosl ol ) SaS
O 392 Mg oo AL 93 b i Yo 39 (Slied 3,8 Jled) (B);
G ymasges oS an aadlleyd clale s uils iagh pldl jl Gua
A/Y aseus ATCGIS jl53le 5 5l odliwl U o (ST lime 9 Jld
» (ArcMap, version 9.3, ESRI Inc., Redlands, CA, USA)

3 033 e il Gblie

Lagdy,
085 b (slga ) e yd oau VT calé g (ST, (oabaie adllas ! o
e 3= Jloud (5 yiaghS YO Alold )3 ()5 o (8,5 )5 (0 3)90
0l S A g pte 4B, 90 Ll ouds &Bly ylgausl =l ool jere o
2 b bord mlio 5 9l olerd gluo clapl & oMo 39 5 012))
b s ol (Brd dod ogdle a iyl 18 0t 5l g pteghS ¥ el
Sloul sl 4 canl @8,81)3 o Yoo dgds glas)l 4 aile o)l (glo o
slasl bjs g ool s Ign o2 yse lie )3 (reg BB b
b litlgn lojl Sl e et SNl 5 Sl 3o 1 55 &VLs I
el 03y 0pf gz 4 0pf Jlad 0 Jlad 4 )8 g Cuer |
sl 85 e B)b 4y pSde SIS 95 Cuoww 1 Iy 4 im
EPA YV 5 bl (ogy ol y aadllae o0l 13 (515, dsges
Sl pdiges g, 5l 9 L5 pbul (Environmental protection agency)
0lo (gl> gl Jolis Jled e (gl pdiges (V7 AY) 15,5 oolatul Jlab s
Ly sl Jyi8 ey Ly sl VT 438 oo ol |y o0 Y1 o8 ol bl
s @Ala (93 A ey 4555 @ 43l 9 (JsNge Ll el
g = J3S9e (5oied (ell 1o SISl )3 piges ccmlpl 95 0
ol 9, W (Sloj 0)93 5 aigad Gl I e Mile 23 o sSse
e e 5L cge olSialojl a ai)d o dy (450 jdiged
segslee Vo plab a4y (slailes b g oy abadoee I b it glals ppaigas
JEd 8 Jhpdiged ol g 3k Vg 31 RalS (sl sl 003 JuSis
A 03l y13Y JS Billas (oM pols B)b (90 (38 05 S S8 4
Seilgan 63 (35 oS 4y oBylojl )3 (JE5 (59 00 0l amalle b
3 ot Laiges 0,8 3T (55 (S 5Le S () 4 g 4 gl 5l
33,5 Jlo ) (b 595 53 @ls) pluy <855 41 5T (sl )l
(ot D50 ddlaio o S Colis 4y angi b (5 pdigel blES slus
e ¥ BY o alols )5 (g)b pdises Ol cual Jore D4 dlaids V-
plol i 2 L o] cami o8 551 (G sl SIS )3 (o908 ysbo &) ()
WA ologd YA L WY &)l jl 5o, VWY e 4 (6)b pdiged slacdls i

WA o} ¥ olad 1V Jlo [ uaMlo pllss s oo

AR

WWW.mui.ac.ir


http://hsr.mui.ac.ir/article-1-818-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-07 ]

OLen 5 SR o) paie

ol Casd 4y Jlb b slodisad 2y o DL 4 ¢ Sl (Saisly )30k (hjg Cap Cuenl 4 255 L
0dygl ¥ U 50 (6l ysdiges (slmolKim] 5 yous 45 ol yods 4y (6,13 45903
&g ol 045

5 dealle b cclale oy i o8 b ol adlbae oyl ) ssal Cund 4 @l wply w3 gilodse GIS S & aidate )3 aalle b clale oyts
2w 53 350 (A HOM™) )5 ol goliao & pgloxe 53 g olSits] P55 (slaby) SeaS do 0gdi e odalle ¥ S (sladdd )
2 demillo g CbBle @393 9 OLE)5 b 3 @ ly o peiges slaoliu 3)50 Ao p bl Ll 028 Kriging 5 IDW ( Soloen
ol Caws & VIV-Y/E pgM™ o3gu5xe S oolitl Ly sl (Saptl clale bl g 4l .55 )15 o)

passive_sampling_POLLUTION

passive_sampling_POLLUTION passive_sampling_POLLUTION

I I X
CH20-IDW-Pow2-pixSm CH20-NN-pixsm CH20-Kriging- Spherica-pissm
Value Value Value
High : 38.0093 High : 37.0755 High : 36.0583
. 9 Meters. . g Ieters . ieters
| Low : 6.02423e-005 0 1,4002,800 5,600 8,400 11,200 Ll Law:0 0 1,4002,800 5,600 8,400 11,200 L Low: 0.983461 0 1,4002,800 5,600 8,400 7,200

V Jgaa Ballas LaolKiewl o ylac) Kriging o IDW NN b 59 ilids slaghsy a3 GIS Sas b asaulle § (IS ys Jas ¥ JSib
(sl oo ¥ @ty
GIS: Geographic information system; IDW: Inverse distance weighting; NN: Nearest neighbor

VY WAY o I¥ 0)less /NN J oM el Clagsg aloe

WWW.Mmui.ac.ir


http://hsr.mui.ac.ir/article-1-818-en.html

08,5 s > dallle 3 587 28T s

() pdiges loj 5 okel Cowd 4 ol & dogi b oplply 3,8 o 158
2 0395 088 1SS 2393 9 Byj e (SoSume bl > waille,d clale
cbale a8 aad o Lis GIS jlosel cowd 4 yglas .l 03¢ jlre >

ol LB 1y l5ee oyt )1 (oo mlio oK) 3 Lailloyd

S
A angi b aaallod oS wims o Ll el plosl (2liy9)d bl @b
Ol 2357 9 OLB)) G 4 (0 Ve dlolb 1 LI (gladly hjg g
el e oaay (Vo HOM™) bkt as & o clale 5 canl b,

clale plas ol L b mdaw 5o dadleyd clale duglis (picred

31 590 Jolgd 53 5 ol 39y alls IS iU st Sodp alols 3 b
plosl ldllas (pmizen s o Lt |y cclale o oyuss 4l )
BTEX 4 CO; ¢ ol ) e
oB,; ailate ;> (Benzene, Toluene, Ethylbenzene, and Xylenes)
(OA) Sl 3)llwl o ) jod (S35 5 bosy VT oyl clale oS oy o Las
oele 48 0l s LSy yol (sl )l bl 3 oy San 5 GOrdonadias
ol wl cde ay ailaio ol o Jilie 3 sloa o el s clale

as 5 ol ")

oS 4l 395 3ivs 3 (LTl VY UOM Py Lgs legian
3y e ol 45 Cosl £ HOM S5 lon y> paalleys clals Sl

[ Downloaded from hsr.mui.ac.ir on 2026-02-07 ]

2290 5 LB,5 s (SeSume 3blis 3 0ad (6,uSejlul wadlle g clale
bayly s 4y A o yo 5 (glon > dailleyd 4Vl lawgie cdale (V) conl

P9y 4 leogyd lalid onlpln b Cueal Bl b ()l 85905
odsl Cusd & @l o (6L slacalid o Az jn) Cusl 5 pdaeg NN

3503 5529 c0ss plosl (sla b gy ody buly 3 )3 Al oo VY Hgm'® 039450 )3 Jgons 5k 4 csladate
s (Yo @) dmgy i Vee MM L cale Wil o Loy (Sl
Al sl (1She clale ply 8 S0 tadlle s selw clale @Sl
oy dplleyd cble dsa Jlul klyd ) (alSore slos (Sig)ly oy
5 s LS glej by 99 & ol i 4l (b s il
Gl s ) agmillod som Blsie <o gl 3 g sl 423l 1y aplle b

e coles Uy 4 ail s OFOY sless 4 Liios gy Jobs dlio oyl
oSl () S )15 ol gl oy oMl ST oSl 5 55 6 o005

B35 o (3338 By s (oMl (clygd g (6o s (S pole

References

1. United State Enviromental Protection Agency (EPA). National air toxics assessment. [Online]. [cited 2015 Dec 17]; Available
from: URL: http://www.epa.gov/national-air-toxics-assessment

2. Arts JH, de Heer C, Woutersen RA. Local effects in the respiratory tract: relevance of subjectively measured irritation for
setting occupational exposure limits. Int Arch Occup Environ Health 2006; 79(4): 283-98.

3. Arts JH, Rennen MA, de HC. Inhaled formaldehyde: evaluation of sensory irritation in relation to carcinogenicity. Regul
Toxicol Pharmacol 2006; 44(2): 144-60.

4. Lang I, Bruckner T, Triebig G. Formaldehyde and chemosensory irritation in humans: A controlled human exposure study.
Regul Toxicol Pharmacol 2008; 50(1): 23-36.

5. McGwin G, Lienert J, Kennedy JI. Formaldehyde exposure and asthma in children: A systematic review. Environ Health
Perspect 2010; 118(3): 313-7.

6. McKone TE, Ryan PB, Ozkaynak H. Exposure information in environmental health research: current opportunities and future
directions for particulate matter, ozone, and toxic air pollutants. J Expo Sci Environ Epidemiol 2009; 19(1): 30-44.

7. World Health Organization, International Agency for Research of Cancer. IARC Monographs on the evaluation of
carcinogenic risks to humans, Overall evaluations of carcinogenicity: An updating of IARC Monographs. [Online]. [cited
1987]; Available from: URL: http://monographs.iarc.fr/ENG/Monographs/suppl7/Suppl7.pdf

8. United State Enviromental Protection Agency (EPA). Integrated risk information system. Washington DC: EPA; 2016.

9. Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological profile for formaldehyde. US Department of
Health and Human Services. [Online]. [cited 1999 Jul]; Available from: http://www.atsdr.cdc.gov/toxprofiles/tp111.pdf

10. de Santis F, Fino A, Menichelli S, Vazzana C, Allegrini I. Monitoring the air quality around an oil refinery through the use of
diffusive sampling. Anal Bioanal Chem 2004; 378(3): 782-8.

11. Sally.Liu LJ, Olson MP, Allen GA, Koutrakis P, McDonnell WF, Gerrity TR. Evaluation of the Harvard ozone passive
sampler on human subjects indoors. Environ Sci Technol 1994; 28(5): 915-23.

12. Vardoulakis S, Fisher BEA, Gonzalez-Flesca N. Assessment of traffic-related air pollution in two street canyons in Paris:
implications for exposure studies. Atmos Environ 2002; 36(6): 1025-39.

13. Singer BC, Hodgson AT, Hotchi T, Kim JJ. Passive measurement of nitrogen oxides to assess traffic-related pollutant
exposure for the east bay children's respiratory health study. Atmos Environ 2004; 38(3): 393-403.

14. Evans AM, Stuart AL. A passive sampling study of small-scale variations in ambient acetaldehyde and formaldehyde
concentrations. Air, Soil and Water Research 2001; 4: 71-9.

15. Ozkaynak H, Palma T, Touma JS, Thurman J. Modeling population exposures to outdoor sources of hazardous air pollutants.
J Expo Sci Environ Epidemiol 2008; 18(1): 45-58.

16. Matejicek L. Spatial modelling of air pollution in urban areas with GIS: A casestudy on integrated database development. Adv
Geosci 2005; 4(63): 63-8.

'yay uL\AAW) i A)lo.»)/\\ JLA oM fnz C‘v:~ 5 oo vYY

WWW.mui.ac.ir


http://monographs.iarc.fr/ENG/Monographs/suppl7/suppl7.pdf
http://monographs.iarc.fr/ENG/Monographs/suppl7/suppl7.pdf
http://hsr.mui.ac.ir/article-1-818-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-07 ]

Q\)&A)@&A:o)}m

17. Pummakarnchana O, Tripathi N, Dutta J. Air pollution monitoring and GIS modeling: a new use of nanotechnology based
solid state gas sensors. Sci Tech Adv Mater 2005; 6(3-4): 251-5.

18. United State Enviromental Protection Agency (EPA). Air monitoring methods-passive monitoring [Online]. [cited 2012];
Available from: URL.: http://www.epa.gov/ttnamtil/passive.html

19. Dehghani M, Taghizadeh MM, Hashemi H, Rastgoo E. A preliminary assessment of dispersion level of SO2 in Fars Industrial
Region, south of Iran, by GIS. J Environ Public Health 2013; 2013: 1-6. [In Persian].

20. Dehghani M, Taghizadeh M, Rastgo E. GlS-assisted dispersion of BTEX in the industrial regions of Zarghan. Journal of
Environmental Studies 2013; 39(4): 125-36. [In Persian].

21. Gordon SM, Callahan PJ, Nishioka MG, Brinkman MC, O'Rourke MK, Lebowitz MD, et al. Residential environmental
measurements in the national human exposure assessment survey (NHEXAS) pilot study in Arizona: Preliminary results for
pesticides and VOCs. J Expo Anal Environ Epidemiol 1999; 9(5): 456-70.

yYyy vy uL.A-uA) 1% ojlasis A JL» oM (:Ué.} Olados dlore

WWW.Mmui.ac.ir


http://www.epa.gov/ttnamti1/passive.html
http://hsr.mui.ac.ir/article-1-818-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-07 ]

0655 e 53 dadlle 3 56 ST

Survey on Formaldehyde Dispersion in Zarghan, Iran, Using Passive Sampling and
Geographic Information System Software

Mansooreh Dehghanil, Hassan Hashemi?, Mohammad Mehdi Taghizadeh®, Ebrahim Rastgoo4

Original Article
Abstract

Background: The aim of this study was the determination of formaldehyde dispersion pattern in Zarghan, Iran,
through passive sampling and using geographic information system (GIS) software.

Methods: In this cross-sectional study, passive sampling method was used to measure the concentration of
formaldehyde at 10 stations. Sampling was conducted in one season for the duration of 14 days. Formaldehyde
concentration in other areas of the city was interpolated in ArcGIS software using nearest neighbor (NN), inverse
distance weighting (IDW), and Kriging methods.

Findings: The results showed that formaldehyde concentration near Fars Chemical Industries Co. (FCICo.) and Sina
Chemical Industries Co. (SCIC) was 38.1 ugm. Interpolation using GIS showed that the concentration of this pollutant,
based on the direction of the wind, at a distance of 1400 m from the source was at the standard limit of 10 ugm™.
Conclusion: NN interpolation was the most suitable method for determination of formaldehyde concentration.
During morning inversion and when the weather is in stable conditions, the concentration of formaldehyde around
the chemical industry was several times higher than the average limit. In spite of the mountains surrounding the city,
formaldehyde concentration in residential areas of Zarghan and Dudag, Iran, was at the standard limit.
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