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Abstract

Background and Objective: The goal of this research was to assess the severity of diseases caused
by suspended particulate matters for the residents of the area and the health risk assessment in
Sanandaj.

Methods: The statistical information about the concentration of particulate matters was taken in 2012
from the Sanandaj Department of Environment. The field measurement of particulate matters was also
carried out in 17 monitoring stations in Sanandaj for different months during a year by using portable
devices. Then for quantifying the effects of air pollutants, Air Quality Health Impact Assessment
(AirQ) software was used. Next, calculations were made in Excel for preparation of the input data.
Finally, prediction of mortality and comparing it with the available statistics was performed and the
health risk assessment was conducted for the region.

Findings: The study of air pollution due to particulate matters in the city of Sanandaj showed that
most of the days, the area was contaminated with low intensity and the days of unhealthy and
dangerous including less than two months from June to August. The highest amounts of the average
concentrations of particulate matters in different months of the year were seen in the first five months
of the year and especially in June. However, the number of patients admitted by health centers due to
air pollution, in the winter and April, were the greatest. Most of the air pollution was seen in the
northeast (Area A) due to the repairing workshops, passenger terminal and industrial park located in
that area. Assessment of the number of patients admitted by the medical centers in the city
of Sanandaj and comparing it with the amounts predicted by AirQ, showed that the results of AirQ
were less than the real data, while the predicted mortality rates were more than the real data. In terms
of demographic categories indifferent parts of the city, the distribution was almost equal. However, it
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was the highest rate in the area number 3, which had the lowest air pollution. Prediction
of health risk in the area showed the highest risk in the area number one and for the people in age
of 20- 44 years old. The main cause was the more exposure of people living in this area to air
pollutants.

Discussion and Counclusion: In cold seasons of the year, due to inversion and the topographical
situation of the region, respiratory diseases and mortality rate increased in the study area. Based on the
diseases recorded in the statistical year, 581 cases of chronic lung diseases,570 cases of angina
thoracic, 23 cases of asthma and 39 deaths attributed to air pollution has been reported.

Key words: Mortality, AirQ, Health risk assessment, Sanandaj.



ARTA

38 ol e slo JLu s 5 50l Jlo 3 o8 b
2925 53 (eolol Dasns 5l (S jle 50,5 Ol pgas 4
2545 0t 5 sz bl w0l 50 9 T (o0 sled &
S Olye @ gasis et Wl (oo BUES a5l 5 A
28,5 B s 50 iged (e 4 b Cow 3ble
e G AINQ o 1 o1 St 5 520057+ JL s
805 oslatuw! LIL] e 50 PMig G...;LA.Q; :.)|)3‘| o)ng
S oo 0 VA (dizg ol 5l eoal Ccwns s bl
o el GlaS ;0 003 VB 5 (JBgye (B laS e
(V) 0l oo caniio PMig 5l py - g/m? 5 oy slaciale
1,PMas sPMio &l 51 ¥+ 8 JLu ;5 o, LSen 5 Coznaly
aslllas (ol )0 08,5 sy (Bse (B e S35 2
Ll e ol § i o5 sS Sl ey Serads ISl
B amg )9 (Bese (Al slags)len jop g Blae SIS
e 5 a8 el ools s anlllas ol (glaazily 5,8
Oeigred a8l o o ol )3 cdale 4 L a5 gl )3
90 =l glais,lamg 0)fs (Si 5 b ol comlo 4y
A7) aiil o 13 b Loy

L (g g 3lge

L 03> (5551 2oz

Colos g @ YO oo v dgas mez Ly gadiow 5l
Olmwsl (g9 it )0 5 ol g yo LS YRAAP
8 Lo s 51 e VOPA B VFB- oy il b liaws,S
sbla Jlw ;0 PMig o oV¥T cale 4 by yo ledsl .ol
sy Lo o o o] oSl TRY (VoY= YoV V)g, bl
ot S b 4SS e 40 goliT lans o zasis
30 i i 3l adam VY e 3l (605 ojlail 5 Slae
by olS s oS L VPR Jlo g b ciliso sl oo
axzlye Ohles ol iz o8 S8l g0 (I homi
u’foi_ﬂ)’l b Bl g8 slass ¢ Sleyo SThe 4y 0aisS
S g ol (i pole olKls LT 55 m ) 55 Iy

90,5

doddo

Sl ol = 592 L (5 e ) JLege S sl (b
2aiS L 9 cerge 45 0y (o0 led 4 Gl cdl
il ele oyl goas 8 g wiid sl (g Lo
wwwbmd))jwadﬂbﬁsw)m
.>9_m u.cl; )L\.de)fj dl.v.n u‘)é L) 005” 6‘5.@ dw‘ VLY
umswbuMoM@mengwaljmuﬂl
s wad sl Conlis (e wal (Glad ) s o owiiS
7 g Cagy (oS (sl ol olS (S g Ll
3 ilize Jolse am ( clodlw o D)3l 31aied o b
dl-)‘}; 9 k./.o_v)l.u.o’ u‘)M 5u‘)0 o)‘d.s‘ ‘)l.,.éso)f (R J.uﬁ
Sleslw Lol (V) sl o lga Sog T Jams as of 3
Gdre O3 L agalge a5 cul o1 51 S Sl culag
1y Sbdl gekee b 995 S o 4l 0l3T gls0 0 09250
P 9Swe Ve Olime 4 VIO S5 (al3l sl 4 ols JLis @
30 SYsb loj Sue aS g0l 8l 5 e 5 F e S e 4o
Mésj‘:nybm)dwm.\.:‘ 0992 |9’®U)‘L}“‘MU¢)M
o B9e 9 B ol s VT L ) b (368 Ll
Vo Golao 5 55 SeS D3 U(Y) Wb oo GRlB VY Gl
900 LS55 50 (oS S ye Jlad Gl coge (39,5
5 Lo 0aisS ooyl cllale 4 Siws Iso slo 00isS engll &l 3
ga_wluio.n).‘) g_;)s..amuT ué)b.cjb)‘b 0O o WL..MD-
WS 592

Golows 098 yomie S ey 05l ] oS ol sl (5 le -
JeolS oy pae U joe o oligS ] a5 croge sl
OgeeST Jlazsl ¢ uass asile So5909: 508 Jlasl (565,50 el
IS 2)lse ((omae olSCiwd (59555 5 (rmolSgon aliwg 4
o)l..\_i el Lg)lsau"ulcdf@s\}o 5 sS;):x.: uuLm:>| a5k

20,5 Ll )15 Jore by Sl Jore pesd a4y yonie Sl



http://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
http://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86

OHes g (w890

AN olo celipnd )1 (A) o)lols (s ) Jxo (55919555 g pale Y\#

Click asSs g9, » SUTL 310500 sl ccdile 5l g
L ol as i s polie fOr impact estimates
=l aely ()1 3)le olass o (AP) ;i 5550yl
23,5 oo dusle

o asdly

Gy s oSl 5] Slellas adlaie o 3lee Ol,3 i
Sl L 550l 0 0V (MY Im3) Jola 51 jes S
o 2 el o (65 o3Il ol 5 ole o YYE (UG /MS)
e 0y Gl sl Jad 0 1YY (gLl Jlo o (el
5 5mby slo Jad 1005, 5 o osmlin gl ol)d clale
Db oo 2alS 598 oo VT clbale Jlade oyl

L PMio @ly3 51 (=50 o 9 S 3o slimo (S Gl
Ty 50 AIrQ2.2.3,1381 o 45 31 o0liciuw!

S35l Bb e 9 5 e 0,150 olaws 5,51 s i ool yo
ol 90 il oo 00,51 AIMQ223 1581 6,5 5l eolil L
o] 5IPMio (5,5 o5lail ) bgsye el slools axllas
Laools o418, 8 51 ey .o 48,5 sol3] lae (68031l
o dwle b ] s ys A Sas @il #Slas g 1Sl
3 deols gl g ool 158l 035 5 ls osls w5 (V Jgoz)
ol o 03,5 (V) Jgaz 0 QT

Sl ool = 592 S oten 3 g0 S sl (sl
2825 L 59 eege 45 0y (o0 Lot 4 Ll cadl
ALl el Ojlas goad (B g (i slo (6)len
= JezS a4 (65,0laS 5§ KA 5 ¢ (e j aone
3945 el L9055 3lae D)3 @y 00gll (glse Glatul.ais
Mo 5 ol e 00 glsp (6lb S & Igp oyl
cind ol o Cowlas (Gejeg Wdd (a0 )0 o o cmiis
Ol gl S e ol 1) diwgy b (s lewm 5 olin 4o
57 9 Somgy oondS 51 ol ol ¢ o G crge LI
5 bl olse s bl S5 ol g e o
Ul 5 ol e w3 o5l Lég F oad Jod
olosln LT () Sl iie Iy FogdT oss ay o3l

Bre O3 L agalye a8 cul o1 51 S Sl canlage

I9 (Sogll (xblagy @l (g5 a5
5leslawl L lsa slaoas¥T &l 31 (o5le (oo Gubizs ol j0
Air Quality Health Impact Air Q) ;-3 s,
=S i 98 51158 e 5l s plsl ASSESSMENE
Joe 3wl ¢l 18 45 st LS5 joe 3 5 sl
- e=oS atu cpl 5o Baa () canl ool oolaiwl (g5le oS
aalr bl gt b slsn PMio (Sagll 3 sib

Sl e 5553158l o 5 5l oolaiwl b ((ladg i) Bus

Py 41 5993 GWool (3lw o3lol 4y bgs yo luwlne
581

S5m0 4 oy aue 0,10l 5l o] caws 43 PMig slaesls
Cows 4 ol (o el VY Sl Tl gy el slaools
ol 5o y3 05 plogl JuST 530 0 5 lawgs IS cpl el
Gl ools pogdle . ads dwlee aVls —ailale 1 Kilo car
A08,5 dwle laosls Annual 98 Percentile oo 573
51 AY0 osls auopo ¥ aS el e (s sl Cews 4y s
leosls .ol vae :pl 5l 5l bosls wusys AA 5 due ()l
8,5 Glnl LT 55 e cals Sl gaiin 508 Comer 4 by
sl Jlw 39 e 5 S e a g o LMl (izran
w3, walyd s S (Kb psle oSl | 53 sl
Joo gilw (o5

Hlas le Joe 639)5 25w 5o Joe nl (e
aledbl s opl ,o - Air Q User L Supplier s -
Dgd o O,lg Wosls Jeie ylojlu b )8

g9 ks ol aleMbl isw ool 5o :LOCAtION iz -
s 9 Jsb 5 e 0 ez Lol 0oyl
D9 oo Cud oLl e

lgo iS4 b o ledbol :DataAir Quality s -
205 (o0 3)ly A cnlye

Coomd jo Suilogy dwly idw ool o Parameters s, -
wolsesl (ol b ogs o sl Health End Point ggl>
# L BIsRRa by o laasls Ssbogsl job 4 Joe

o 5 o DS e o L as L ] ate (slalSe



YV

3o (ol s slo JL 3 5 0l o 3 o ol |
2925 53 (eolol Dasns 5l (S jle 50,5 Ol pgas 4
2355 0y 5 gz bl st ez 0nl )0 5l oo Lo &
31 Olgre 4 gais 5l 1Bl (oo B 4l 5l 5 A

L85 I8 sy 50 el Olgie 4y 53 Cod bl
e 4 ANQ oo J iS5 5imes ¥ -8 JLo o
805 oslatuw! LILG] e 0 PMig G...;LA.Q; :.)|)3‘| o)ng
S oo 0 VA (dizg ool 5l eoal ccwns s bl 5
o (b GlaS ;0 003 VB 5 (JBgye (B laS e
(1) il oo camie PMuag 5l puy - g/m3 51 i slacale
1,PM25 sPM1o @l 51 Y- - Jlw jo o ,LSen g cumedy
aslllae (ol )3 08,5 () n (B0 (B e S35 2
Slasl ace al g ae olseS Wl 1y Siwen Sl
IR amy oyee (e B sl lon S99 Bl SIS
e Sl Sl as ccwl ool las addllas cpl sloaisl o8 5
Oemzma 4l don o OIS cdale 4 s & (Sl p S
90 =l slais,lamg 0)fs (Si 5 b o comlo 4y

1 Ol Ggeon b 055 S o VLo 33T l5 ) 05250
P9 N Oliee 4 VIO S aldl sl 4 o)l Jlos &
2 Yok Olej Dae oS (3,8l 10 e 5 Fye S e o
S 09 (oo YL duoys il il 03gy l98 (nl b (5 2
B s B lbem s N L ) Gl (358 Ll s
VoGl 5 5 SzsS 3T b (oo GBI (e
9 09t G509 ;0 (S S e sl Gl crge o9 S
.m@%ml)M15mlau&:o)ﬂ4;ﬁ‘5&;@ﬁ§U
g Lo oarsS sogll clale a4y Sy Iga sl 00isS s0gdl il 5
Sl Koo 5 D50 4 0T (B)lse 5 91 po e sl

WS 590
Golor 05 e Sye a ols Sl a5 ol sle (g le -
ol oy pace Ly jae (o oligS ()] amii 45 (30 slo
OFeeST Jlzil ¢ oS wile S50 528 Jloel (395 5 oo
IS 210 «(omae oliwd (595,55 5 (ol g alowg 4
300 dszy 6 ST e oS _ablye o Sy 20 ol ] aile
el San 85 151 ol b 5 a0 palS ool b ol

20,5 Ll )15 Jore b S0l Jore sS4 oxio

AIrQ 1381 o 5 35 slisw! gl yp cxSo yio 33 0,59 55w com> » PM10 sbocdalé -) Jguo

Tablel- PM1o concentrations for use in AirQ software (ug /md)

wldlw Al | plowe; | b | gl ke Al
YYV/-Y A\RRTAY4 ZA - YYIVY AR YAQIYA YY)

sbaglon 5l (20 Gliwjlow (o) ((oudS 5 (8 e

Dl o (oS slags)low 9 (8

Attributable Proportion , 5 s (Y)Jso—>
Number of .z 5,150 olass 4 (AP) percentage

55 0) (e 3 S0 JS) 12 PMio 4 €XCESS Cases)



Ol Ko g S 84 QA olo Coligmm 51 (A o0 Loy e j mo (6591905 g pole YA

Ve pg/m?d ;1 PYL cdale b Guw oligs agalgo 3l (W0 Jlo SO 50 0 5lg0 Sluni § Camidn Cammd duo )y (o T Jgus
PMlO 6‘)-!
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Figure 3- Estimated cumulative number of mortality cases associated with various concentrations of PM1o
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Figure 4- Estimated cumulative number of respiratory-related mortality with various concentrations of
PMao

© HighRR
@ Average RR

® Low RR

PMio cilisio glo clalé b ba yo (oolB a0 9 5 30 3,190 om0z Sluas cpads —0 JSb
Figure 5- The estimated cumulative number of mortality cases associated with different concentrations of
PM1o



Ol 9 (Sw Y95

QA olo Caligm 51 (A 0 Loy s j mo (6591905 g pole Yy.

PMI0 2013 Hosptal Admissions Cardiovasculer Disease
o HighRR
g 150 »—4./""‘/‘
3
=
g -1 L 4 o1 @ Average RR
5 100
< | o9
A A A | a1
3 =T
1
ééﬁ/ ® LowRR
0 A4
10 20 30 40 S0 60 70 80 90 100 110 120 130 1 30 190 200 250 300 350 400 >
concentrations in pgAn3

PMiocilizeo (slo clale b b yo (oMl (slasyloue 51 (U (Sl slons (0 2y 3590 (onoad Slani (punss —F S0
Figure 6- The estimated of cumulative number of hospital admissions due to heart disease associated with
different concentrations of PM1o

PM10 2013 Hospital Admissions Respiratory Disease
— — @ High RR
AUG. —
g 350
S a9 )/'
g —a
2 2 @ Average RR
2 Lellizn
§ i LA L 441
: I
g 1
o 100 // =
s0 = ® Low RR
0 4 A4
10 20 30 40 S0 60 70 80 90 100 110 120 130 140 1 30 190 200 250 300 350 400 >
concentrations in igAn3

PMio ciliceo glocdale b b po (oumdid g lous 51 (oAU (b Lot (234 3050 (20 Slani (padd =V JSs

Figure 7- Estimated cumulative number of hospital admissions due to respiratory diseases associated with various

concentrations of PM1o

dsle So 5 SmeS g b Jele SOl VL oy
,9)51 Op—iad ‘ob;@ & g0 L;JaﬁL?bc l.> IXVELY dr-i-m-\)
50&;@0.)“3.“‘.’4“”5‘405““]]4}5!5&“45;«&‘;54)
Lol pd 4y azgi pogde 4 by 5 Vb (oo Sl (18,5 Sl o
L.ﬁMj | uio.n as 6‘ 44; L au\.wl; ° oJ.u." B Sl

28,5 sl 85T (6lga cutnS 1o 550 b e
Slasi (5 G 4 Bl j9) S wo )8 (nF Gl i 50
o Ll sl oo PFA-F - g/MPedale ) & by o oles 59,
Ao 45 el sad cge cihalé og Gl ¥ S G
by o (s Gl 5 98k ol L ale Sles, cnl 5o
,» health end points/ay .ot pva-v-g/m3 o
el 03 HARGIM? 51 15 (S cbale a5 ools &, oo,

b S e 5 ki 4B B YOSz gl

2 PMio &lyd 51 bl gbasslons 9 ymo 9 S 30 oo
T e slgp

Sl WHO Lvgs as iy, 5l eolanl b idu ool 5o
S 630,381 e (55, 5 PMio san¥T @l il b)) cons
NEX S WANCHNeC JUAETIVEC JUURE USRI
Qo0 Gliae (8 e Sl 0al 0ols las (V) USS jo a8
sl ol 25 g0 by e PFA-F - Q/MTClle 5, 4 59, 5
L agzlye sl ol oy G &5 Ceol Ol 5 Ol
L ol ooludl slast cdale 5l alols opl o PMig suisVl
S Sl Sy JB a5 @ S5 Gl (1) S5 Jloges @ azgs
el @il alS el clagg, St VL clacdale
&= PMio b (les a4 canie 5150 olass (V) Jgoz Bellas
Tt b mhaw ,o wilize health end points ;i las ,»
0ol YL ¢ Lagio (ol oo Sl e ;0 VY)Y Lo o

il dx g iSS pl 4 Wb e Sl pspde ol o el



wm

e lre O3 51 (SBU a0 9 S p0 olime (S i

SE YO S IVA LYY Y Ll oo a agie oo
4 ba e 398 5)lge 3l plaS e (gl Slaws ! VYT Wless
b e L AYAQIMT 51 5 oS cdale

T e )0 0 9 S 30 9 (§)low Camidg (o)
G35 ol Jlo o ol (S35, psle 3550 T bl
Sgd olawy g Sleys S1e 4 00,5 axxlie oliley slass

il oo ) b lsn (Sogll 5l ab 5

Ol 55 T S el 009y TV Lo 4o i VY8 _Solas
039 2 YYA ;o g S y0 JS 5)lg0 olaw ez a5 w20 o0
ol g S ISV Jow opl el y ol plo wel
D9 e 0318 s PM1o 5l uY-9/M™51 iy slacdale
3,lg dlasd reo a5 wis oo Hlas (V) JI(F) sl S
(oS e 9 S 5) (H9,0 (5 o s I o) Sl
9 (=B sbo 5o 5l (30 Sl o sl 2 23)

Ao )3 (iS5 sl s lem 5l (B Sl jlon sla 22 3)

Y) Jlo 50 guscaw ped 3 Igp ST 31 Lol ol jlows Slass 9 b (g 5kows ~F Jgu
Table 3- Diseases and number of patients due to air pollution in the city of Sanandaj in
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Figure 8- PM concentrations and the number of patients in Sanandaj (2012)
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Figure 12- Breakdown of population by age groups in Sanandaj three regions in 2012
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