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Abstract

Background and Obijective: Isfahan is one of the most contaminated cities in Iran due to its special
geographical conditions, topography and proliferation of pollutants. Industries, traffic, domestic and
commercial pollutants are considered the main sources of air pollutants in Isfahan. The methods used
to predict and estimate air pollution are methods interpolation. The aim of this study is to investigate
the scattering patterns and modeling of particular matter PM,s and PMyq in the city of Isfahan using
interpolation IDW and Cokriging methods.

Material and Methodology: in this study, the concentration of PM,s and PMy, pollutants in winter
and summer of 2018 were measured at 137 points of urban area and in linear path by portable device
measurement of air pollution (CEM model). Zoning maps for each pollutant in the cold and hot season
were in Arc GIS 10.6 environment. In order to verify the accuracy of 30% of the data, the RMSE in
both methods was compared.

Findings: the result of pollutants distribution with important emission sources, such as high traffic
areas and close areas were consistent with the zayanderood river route. Cokriging method has better
performance than IDW method in values of RMSE, although in the validation process, there was little
difference between fitting the IDW and Cokriging methods.

Discussion and Conclusion: in the zoning maps, hot spots of pollution (maximum concentration)
were observed in central regions of the study area, which is a major contribution to most of the
vehicles around the city.

Keywords: Interpolation, Zoning, Particulate matters, IDW, Cokriging.

1- Master of Environmental Science and Engineering, Department of Natural Resources, Isfahan University of
Technology, Isfahan, Iran. *(Corresponding Author)

2- Assistant Professor of Department of Natural Resources, Isfahan University of Technology, Isfahan, Iran.

3- Associate Professor of Department of Natural Resources, Isfahan University of Technology ,Isfahan, Iran.


mailto:saharheydari931@gmail.com

A4 e 3 @S0 e b ool pes (gled Fhro OIS STy (g3lw S

wbioe Rl ) 54 (59 lpme cabols Gl Bl g 09b o

)
22 Ol 58S el 2bigys 3l s g, KIIGING i,
3 Gbpdiges bl o gz g alol a5 el ol
35 e il JIKe (Kreen p (alKEn slaosgae
bools (pm 45 o9b o oolitul olKin Ygomo 5 (V4)
o9y 95 ool el (V) wlly aills sgzg G (Sion
Sy Sl Slimgn ol wilgioo &5 Sl (nl o
w2l sl Jle j0 (VYY) wws &l e Sjgeas |y bl
oadplel 9o ‘.;"5” Cidigy (§dame))d (godxo Slallas
sl ganasyy Hshiea Sledol b o Jlaplyieas ol
GIS L 10 IDW bgygys (o, 5l eolinal L 1sa
wlale Jloy slaojl o lsp Fogdl sonany slasss
b Sion o plis mli a5 ol as AVl 5 lad
30 dgde sy (VYY) 8,00 se oaus V1 O Sl s
Lol byl sogs 5 Tsm (Sogll ol allale suasy
5 vlyz Sogdl sjlailiwl asls jl eslitul b« o8l Jolge
Loly ool 5o g ab iluands (Sogll (e IDW g,
Sl e 5 oL g ol e wile aslil (sla sl
Ot b3, as ols (Las s (285 18 gy 23550 5 L
iy J le Fogl sulil (alh 5 el Jobe
@ Oledal et Q) 3p dgpie 9> B gmim (Koo
olge sbsjl 5 aiile Jlog¥ Sdl> (ol oLl e Lyl i Lo
Ve odg meew 09 Lo b 50 g daw slen o oai YT
5 Fled Cuio jl e s VO paS SYed Slhe i as o
S 3l S 2s 9 ooy mlbee (IS
Sble @bl JLegd 5 .00F) 09y Jled 4 plnl sla et
Sl (S5 S 5l o Jelse 5 ledel 550
Bhlie 9 s39n Jinio Sa 5 il Slocallss ( Jpae
O0) el Glao 3 5l b sla Sogll Lae o calises

S Bl o)y STy gamaiy adlas ol ol Gos

3- PSA

dodio
Gl (57uS orex gy il eyl Ay
Ol e (d GlaiS g sty Srae 5 i
O ol cpl 50 a5 Canl als Lo p s NS 4o lga  Sogll
sl o e 5 Sy Sl b 5 ki g Ay
wis )by g (V) el il g0l Casal g Sodl
50 1ga 50 gllaal slge jpam 5l canl Ojle Tga Sogll
(V) 3yl 025 4 1y (6 piae Ol 31 Gilgn a8 dale 5 lojooe
Sk HBT e a4 Blae 13 6 hanasl sloosi¥T o 5
Ol osblrs a5 lapl (Byme o Daa Y5k 58
O e gabaly Ol Guspe asl ol 3l cadl
Gl B 53 Dae GVsb ()5 18 g s S e 5 I
Ol (IS by il T 18 axgis 50 L (V) oais YT
e bl sl bl e bl ogdle 3las
R 57 9 ne) e et (o) p el s> s QWU
5w (RalS g (b e gl slod st 592 slagN!
JRRNIVSRCIIK PSR 51 RE I g PORN F NG 5 IRARC NN
(oplple cwl Slgds (gl Sldlas cogase sla S plos
' hos® gy 3l dibie JS sleedls i sl !
S polie Jmim sbogys Ban ogd oo ocolaiul
IS 50 eads g pSojlal lasols bl 5 ouiis g uSo;lal
Gl asss b polay Ojgoa a5 cul gldlas soog00me
sloosls giluas sla)lnl cn3E38se 5 Ghsy cnl Sedioe
Joba (0) ol lga &S Cupde g Cunilase 0 S
33510 5 (Sl cedlagy (o Dlalllas o L g, (l conas
Sdiges 51 S (VsP) ols sobj 0,5 lsa ujoy'l oS
8 sl ol 2 o1 0 o8 el TIDW g, g
39 A bl g Spdyee pb e 5l gyl paiges bl
bl 4 jglxe slo JuSy gpw, glasss o 4 aihle
A S)ls 5y slo JuSy a4 Cond (55 st S Glais jee
o5 polie ol 0ar¥T polie g ool 55 M5 y5boas

Sysly 539 salold weSae wlol g Jlais g0 alais 4

1- Interpolation
2- Inverse distance weighted = IDW




ol 5 Jeol 50>

YFee olo ya9 pteir 1oQ 0 losd cCaun ) bmo (6590955 g pole 4.

Ogelm ool g i lio 9929 9dS 9ix 9 Jled
(OF) Sesg gy g (Sogll Jane b e

BLETY

o Wl )d cdalé g S0 jluil -l

Jlo sawl g crege sole) (L) Juad 9o 4o lag 505kl
YWY 50 5 (OVAY Jlo ooy g i gloole) Ll o (VWAF
GrSolul oiws sl eolannt b sldlas godgams jl alads
3 PMyip sleoan¥T sl CEM Jow b, slee ol)3
Dby yekateds (s pSejlail anld o as sl PM 55
s Rl Sldllas sesgame S s 2Slas 00
kb e J) 5 () st (S 8 wBlnlono
5o e g fae plgieas asuia olSe Sy 185 S o b
5o slaads Ve ol gley slaoil jo date lgica
GrSolal slre &lyd cdale oads G ) sl
(Sl 553 a3 5l e diges 51 ) S 0 A-B) o
SrSoilul Sldlhae cogaoms 3l aladi Vo s o Jsb o

5 IDW o oligys slagsy, 5l eslanad b oleaol
A5l gy ol ol @l aslis 50 5 Cokriging

ol 755 5 2k lasnl

gy 9 dlgo

axdlbos yg0 adlaio (S 20

Ol el Gledal ol faghy cnl )0 Lo aslllaes 9o adlate
Cole 3 1+ yayiashS FAY ply imlos b et odS
0 dgyeaily Djglxe 10 5 5ps5 ded ladhie )5 (j5iS
e YV YA Yo g 3.5 Jeb O) T YA e cosgase
sz a¥le b awsgie glls 5 (V) sl oiisgdly Jlas
OFoi Ol 5 ke gladhad o el e le VY
4 Sgdge onlin 3,5 5 535 ye bl o Legd S Gliee
L OV ab e gRals T Sad 5l 0jé Caon 4 590 b
o 5o 192 oIl (X805 obajl e (ll o

Bble ;o5 had e glp o (JluSis (Jls slajg,

d:""‘*‘}si)"
® s S

b g S e

390 0345
bl e

o Ssa (Glalia

Oleuo! pps jo axdllacs ygo (godgao —) S
Figure 1. Study area in Isfahan
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Figure 7. Cokriging Method 1: A PM, s pollutant values in cold season, B: PM, 5 pollutant values in warm
season, C: PMy, pollutant values in cold season, PMyq pollutant values in warm season
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