Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

wpgi ode ganlliad (o ) o 9 Codlw alxo

Ol e cllilog (oo (pol

FEA L YOR Slwio VTAD july psms 0,led ot 0,90

J:AJ}: Jle

Available online: http://ijhe.tums.ac.ir

S a5 o g amilin (6131 5 Slal o 95 5 1 b
2y Lol slaesls wb p» 0T 04051 5 (AQHI) I4a cis

fu__'LéJJA Sl nrslj)ji pEs f“oélj 6‘4 CJ’Z"‘J g‘dﬂ‘ QK}A

Olnl Ol Ol Sy pshe oKl (g 0aSCasls cams Sl g Ll (wlid IS (5 goetils )
Olnl Ol Ol Sz pske o815 (il 0 Sy daes Sl wdige 03,5 oliud (( shons okins ) Y
Ol s b e ledbl (655l wign LuldylS ¥

Oalegnss® s (Staled O (33 moime (ot 55 el LSS Y

0 S

- 0]

0old e (S5 S pllanll U O w0 5 s sloots YT 05 581 S0s l33] 2bide 5 ina
Sl 1 1 S Ol gie 4 Lok YT xSy Ol pmo oo s shito 0 [g oS (sl ot Lt Sl oslis ol G
f%w&dw/d.u.)j)fjp@j:)}ﬁu%j/ﬂw%{J.L—nﬂ)éﬁ/})fi;djr—y
(PM, . PM O, NO,) ot VI iyl poiem 1 il iilibgr O aslons & o 5 (53,55 05
313 o Oloson sl

S L G Lo () SCan L Vo0 ) Jlov 53 (AQHD |38 &oiS o dldgy sl sy 0 g,
O Lsa (Sl s olSegl 7 _leSbl (Sl o3léscil b 1531 p 15 O 3051 s s Basic. Net
e V) adlais (55 5 5y SO Sl F dilaie (505 g (Ol e Sliv e8] slaolSas ] fol s
I o 4 ISl b iselS s ol B O8] o iy G Do 0 ol ) Sl
d[éo)/)[;djﬂj/"ﬁbufbj/jﬁ/’ﬁfJMWWw/:wﬁb/ﬂ/‘]ib&)f@)/jﬂff
S LS ol i) 3 se RSl

@ Ll o s S ] anllloe il 3 S AQHI L1351 o i 48 dios o Ol alol> ol POIR LT
2050 L eslizl 550 [y CodS oLl (Slinly 3 dias g (Sl Ol e

4l 20 ol e b
40/ \/\A 12l s fub
‘\O/~\°/~? :d:"l‘ﬁj @)U
0/+¥/10 S ady gl
Q0/+4/Y :JL:;-;‘ @JU

dyp i il Latls g dds 0850,
sl Sl i g ‘;;)ﬂ

Jj.-..a oy 45 "&jfg|%

rnabizadeh@tums.ac.ir

Please cite this article as: Asghari M, Nabizadeh R, Norzad H, Mortezaee H. Designing and development of a software system for calculating the Air
Quality Health Index (AQHI) and its verification based on actual stations data. Iranian Journal of Health and Environment. 2016;9(3):359-68.



http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

Ll () 255 g0 dnmloms 055 20 deeST (63 5 (0 S deST 5
Gl s 5 15 3lisl 5,50 sl Il 3 AQI 51 eslinul
ol g 53 ol Jl s aS 1ea CuiS sla e ld oS |
s LoVl a e anlie )W p e eslinal Oler
Lot o158 Lol 5 Lsd oo s ot VT 0T 51l
S s lhbl d Sl 0T cbile oS el glotiNT 4 ax 55
sk et VT st el s ol san b 51L(5) sl 4,
e Ll Ol et s QL3151 5 Al 3 2 5 Ole o
s S 5 O e il glae VT Sasuais
1003 55 B 53 4035 ) AQI s 555 4,5
sl LS Codlag 5 sUIS s Jases Yoo ) Jlow 3
(AQHD) I35 kS 2 ilig Laxl i 0lyie cod 6,503
(F) 2313 a5 AQT lacys sitoes L alilis () 5

S5l g Slalw s 5 b 5 aslllas ol
(AQHD) I3 &oiS ilg jasld vl S sl
3 53l sl el B ol 5538 55 L sl sl
Shots mildgy Sbaely 5 @il axdls Oladl bl (gln kS
el POl 30 4 o Dl LaS (gl )

b St ol S e 5 S el s b S AQHI Lo
sl Jaes (glao i NT 51 b glos (6,851 5 5 me 3
33l o s S b (6 5658 LLIIAQI & s
CiS &S ol il Lasle S AQHI AQI Cidls
L oeled 5l 30 o weslid _zilig Sl 3 bl 1 1a
kS ailg arld A8 e b5 s eV i
pn S Ol b o o il o oS sl ulido [0
Lodd (g8 S« wlie S L1y 0F 5 S o (5 ,:Se5lul 1
V) &S o guai Ve 3l SNL G Y 1K,

5! S 5 (Relative Risk) s Sy Lol » AQHI
AeST (63 (s el 53 0311 ol 5 sl (slaetsy YT
S 5y b a awloe (PM| /PM, ) 3las Sl55 5 055 50
&l el =313 AQHT s a0 Ol s ()

b uj)l.ﬂlﬁ w;l.,\g.: LSLA(’L:i (_;JLC« rbfju»L_.w;- L;Lﬁo}ff

Yo

e 8138 03 dilels (g g 25k

dadio

o (o1 Olgr (sla M8 Sane 1 ege 51 S
Lo slpn (S0 o me 53 8 5 )15 o 4o
ot lea So 1 sl Jl 5 0,0 =l NI
Sl e () Sl Yo dalps b by 538 53 S e e
Uil osast 53 (WHO Y+ 8) e el Ol
Oseke ¥ 51 o €V g (ST 51 30 (5 5le Jolso
S sls o gn (Sl i 4 0l a1y 355 S s
ol 53 3335 S o Sgdea VIV Olgs ol YNY Js )
Gladals U sl Jass (glsa S 1Y) as 5,50 Ol
LA (g 2 Shes s Il ales 5l aedl o gllael
s 1 Dl 5 a5 (31l (S 55 Sl e ol
03 0 (G e & e Sl (Sn oS (50— S
() el Bl 3 558 353 S e s Sl e
Sl S o pase s S T Cilises (gladely o5 4
gt I CohS S 5 Ol 6 el ol o O
cAe e Pl ol 5 el s 53 L 5 8 ol
Sl Sl eslinad bl 1ol 5l 6ol Olgzr pul s 3 0552
Lpa kS doles o o | 1o slaod VT clale &S 2oL
Gib 5l eVl clale S o L5 pslds sk |,
1sa Sl sla ol Sloslizal LU 5 slosss sla il S
4 g o o3l Cdls ot Ol g1 00 1S shey &S
Sl CohS pamla e (V-F) 3 30 s e
52 (ST 3l oo dlpa codS 5l AT g S 15
ol Ign ST o5 ys aablows gla i, 5 cdlw o
4 e Sl bl 4 ol B Ol 5 e DDty
CatS gl 5 5 5 &l Sy Ll o5 ed
(D) 5505 15a

iy 5 e (sl [a So gl Ol L el s
S ol (AQD) | ya cuiS L2 i il s jtege 5 0us S
T Slr sl o CiS Gl oS g el
3,558 A S| 65 O3l elre b s Tea ol sl YT

Lo %
1790 juby /pgaw o loid /pgd 095 . %ﬁ [
=

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

Oy Ko g 0315 (o ey

bl Sblasl gl o a3l 5350 (6 miy ool ot
Jsd 5o 1y 0f Lzl slaply s AQHI (siueil o
(/\) '\'J'S@ sdalis )

9 d‘Jb\AJLo.d ¢le.>_95 J.AL.Z u»l_m;- LSL“°_9J§ .MJL;G 45‘)‘
RLCHV OIS S I CRGE) P WV PR |
VL sde oS Wpd e ghues S a s ¥ s AQHT sl

(A) flag slepls 5 AQHI (uwaid -\ Jyuor

ol T adh Jpe 51 ol slacdlad ) 158 i
P O P C JUCPRP VU [PERCI I
PR YW PR T PRI (PP CH IR SRR W

sl als

Wls S8 55 e b e e ($oley (Dl S
b odas Shals ) iy 5l ool bl glac s

Aled sdame (s A0

G g @ Ll oIl Shes 5 A8 (a0l

Al o I8

Ay A g Sl ol sl )
el 1S o sdalin (gl WMo S

QLAJ LE l‘.’. sl J:.ALS b J)"‘ )‘ C)L} J.i.,\..;'

A 1 Jyae 5l ol s slac s
O3584S JsS 50 6505 Oloj 4 b Aoas
ol el 4L 5 olaalle

Jye 5 C)b‘- L glac b 3l ol
slacdbs 51wl o oladle 5 085 S

S bl Jye Sl ol (S

S IS e 850

Al Bl

M:drbu‘ij J‘J.e‘dsdﬂwl }Ls)\yvjajscé‘;)ablﬁchJsuL‘))JJwU v_iUAC,\:.“x.B J}WC,.:]L«.&)‘)}JG..A‘

355 0Lilaa 5 35l (6 iy 0 T (6158 3 5 ga ool oS ALES ol o 5 Grod 311 3 55 g e oS ol (e s e 1 gl

Jge 53 slome ooVl Lol 5a Ss )1 51 b
(NO,) 033,55 demST (53 «(0,) 031 ol AQHI 4ulone
Sly3 5 (PM, ) Y/0 M 3l S 8 a3 b dae S5
sladsls oea PM, ) Ve UM 5l S S k8 L Glas
3 5 PPD e OS5 ST 63 5 05l 1 hle
Jye b oo Lt VT bl onipg/m® o, Gl
Q) pms o 513 el ¥ il Lo s, | AQHI
(V) sl 5 PM, o o AQHI acslns g (V) el

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Ak

b by, g ls
Sl s bl Slsle 5 b s sl el plil anlllas
ol 0dd pws 505 5 > b Visual Basic. Net s ;3
Structerd Query) ledb| Uy e )
AQHI J 30,5 555 o Sl SQL Server (Language
Sl G5 2 Sl Sl (6 S plnil b
35S 0 Ol Slos 5w Sladllan 5 LIS 43S glem
el 4l s wds ag ea o051 U s
e 53 i Ol il 3 o 5 S e 30l g0 Ol

o 5 S e slaesls (g5, p WdUT ol S a5 cpl ol ol


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

AQHI=Y /1 +/£% (1 + -4l MOy (e A0y (T, )y )

AQHI=) /) \ V¥ () - ‘*(e(~/~~~AV\*NOY)_\)+(e(~/~~~A\”V*0v)_\)+(e(~/~~~\’W*PM\')_\))

e &P Aol (g g (25b

()

(¥)

oy asla Y G Kle 5150 f 3l Jin ST pioen @
5o 535 01 (1 AQHT aalone 13l a3l 5L
Jso 53 oW1 (gla el plas LLAQHT alons g @
L Slde gl
sde L s mal b 5l vlﬁjﬁélﬂ Slosls 540 Dy 2@
2y b e
el s s oL 035 55l b sl Lol Il Sl5le 5ol s
OB aalsl js s sls ool re a4l NECa
S AS o sjly b p oKl o gl 1y el o sl
4l 3l esla il o g €l§4{ rlfcj_\iyuwlidiéu.):
el 0l s
AQHI Jluais -p 5L 55, S sl o AQHI 258 g
OT L e 2l (slaply 5553 o sl 555 01 3
3k o3l 31 ol ploil andlaa 43 35 S e 451,] AQHI
L1l 0sesT 4 ol LMl (SO 3l eslizad b 580 p 5
Clle ot 5l Dbl s S a3l slacsls
Jsdor L3 g 015 lgn CokS 28 0S5 5l Loy VI
AQHI aecelms g anllan 5 50 (glaolSins] Slase i ¥

DIA e sl J=1»

sl gl o s et Sl a1 b g

el aalos s oY SVolas 5 038 i JuS1

ol 03 S ad s b 03 1S dbo la_>s 55 1, AQHI

W@\j;“;,_njb;_,sbs\)omwgﬁwa_uf

Sl aele e Gla i Sle aalove g 35331 0T & 1 5L

sl UKJLA o 39— g0 oslaul Moving Average

Y 5 cell) obl&;uup”y el s ulb

L) 25 55l 50 4 0155 oo LI o5 e Slasls ates )

S

Chle aelw G polis Wb asl 5 4 52955 glnesls @
Glplasle Y gla Sl Llyn asl b aesl baed VT
sl Cads Jge 3 3 0sls ) 3

5508 U 03 sy S s 4 sl (53555 Slaesls @
L34 s (Data Enter) o313

e e 0 iS5 4 Jse b 3l edel oty AQHI @
P S I VNPT Je

VSIEY Pl aelw Y clale v ol Cg- @
wl gyl o s LSl s g e AL zelu bl
S o pdlel |5 (NA) Not available o el

AQHI awloes g andllan 3550 slaol&Kins| Sliasein —¥ Jyi>

okd oS o5kl gla gyl adlate

6‘{:—...:‘ wJ)T

ooyl ol s,

PM;, s NO; O \ s beilgn Olosla (s S & ol s Ol T \
PMys 5 NOy Oy Vo Ol sk b goee 5 Lyl OLLS (5 ke OLLS Ol sl Y
PM;, s NO; Oy A\ ¥ ailaie gl g er o ¥ ailie (gols 4 Y
PM,. sNO, Or YY 35 S0k (oS gt 0Ll (sl 5SSk ¥
PM,. ;NOy Or A SV E b 5 S s S8 0
PM,. ;NO;y O ) W wilaie (g5 el (b bl W wilee (5505 e $

Y&y

Lo %
1790 juby /pgaw o loid /pgd 095 . %‘2 [
=

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

Oy Ko g 0315 (o ey

AQHI aeb 55 LelKamy| b ma o oy —¥ K2

Sl Dl 5 ol e ey «S Dataform o , >, ¥ |5
Data) osls folad fsey 93 5le ey opl i das o OLES
Data View 5 .ol ol |25 (Data Enter) 5 (View
34l (65955 Dledbl sl oS ol Jgas glyls
35 0l o kiliS (bl 5l eslizad U 5 el sdalie LG O
a S 513 g Conly S 534S (Bdit) il s Jioe
SSbl pl S50 1 S 5550 Sl Ol 5 0
ol e lileS Jlo go lesla ol b i ol 53 sl ol
(Data from-To) esls o o5L Olse Lo ey YL 55
Ao b e s e DNl ) o Ol
o Sy ek b s, Gl LAQHI 5 5 e (g5lu 2l
Il el La eyl Soslde O3 503 3505 (6l 03 500 dnnlee ol
Cad U5 S Ol | Bdit iz 55 (New) L ayS
syls FIrS g 350 Jls Data Enter o o ey o0l
55 5 eslial b 5 03 pa el eyl gy oS 03 503
S 33 S o i 1y Oledbl > o a3 (Save) s, 3
oLl Ol 55 o tab 4S5 il ad shon o iulo
AQHI aculsee (gl codd 3,15 Dledbl oSS 51 ey 23 503
03 yoi sl Data View caand 3 1y 1 55 g oS! 1]
olme 4 I3 AQHI ¢ 55 Sl 5 2536 e b s 5

555 o AQHI

h 1490 jub & /g
. 0 ks /P oo /ogl 09>

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Yoy

a4zl
S0 g JB SOl e s SO s el
L 5SEVEN 51ty XP L ale i b sUs 5 5ls
= 035 oS s 4 a5 b e S VL el
ol 3l s Wl g s sl IS 0, Y el
2 e JeST 1S 4 Olriy 15 e 5 ST LU 2 pea
BBITS USSR W okilmS Sl asl 5 050
Slasisls sy S Lo Aabies sad ai | ST 15806 5
e diled o3l al OF 5l sl y 55 555 2 s 50
PM, | > ) AQHI Jike 53 e lows il aali, (]
015 486 ol e S so Ko 5la s 1, M

Jg,i.w“uuf!))}); DJJNU ) g CJLPW‘ oﬂ}:}

s o DL 1 AQHI i3 p 5 5T amis  poai )

AQHI L1331 ¢ 5 cp 3T amino -\ JS

ol o5l 0L e sl 5 0l e LS 55 amis ol
Data) o3l ¢ 5 5 (Station define) oSyl 5 20 405 55
sl 0 a6 2y Sy a4 i S 55 (form
sdalie ¥ S 5 a5, shiles Station define 4 5§
e ol L il OF S eslinal L oS Sl glo oy dlad oo
T &l AQHI awloes & il 1 3 45 ool ol

('.:._:_Lu 6)[,\.05):?-3‘5 J)U QT BE ‘) v.i)\.\ﬁ


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

5o el 3 S 05 0505 g 3 S b Loallas
Bl 550 a6l ol (S eIl (sl alil (sLsesls
oA dd oyl ael s YA Jlu s 8 U_ML?J)\
W Il sley3T 4y b g e Sledbl oS Ol oy sl ol Knns|
ST Il sl eS| s S Ol Koyl o]
Ol e g eyt 3 day 4 oley3T 51 e oK)
Sl 0351 oSS sl s L5 LaalKil ol e
SFGE i U aulos s 5lisy 50 sla bl sled sl
S r salin ¥ J g 5 1 Sl sl 358 Juol>

—n

8 das o DL Cilises Slalllas 3l sdsal Gy b
S cpl Jstms glaodVT 5 ot 5 lga ST ol
Ol petd Ly 5 Conl glite Ol Cilses bl 5 2ilug
Ll 5 (S35 68 o Sl (s3daze Lol go b Loy VI

O )l iy Jl Jad 5 bl oa
(AQHI) o oela YA Jl s (%) 01, 5 Stieb
S plowil (b AQHT Uy 305 S slgtyy U (sl 1,
o328 lsa Ss M Sas  S5sedn) Sladlas (6
Slodel cs glaodoVTL Lo o ol s 5 150K
e en 5 S a3 g0 5 5n (Sl by (5 sla Ul
ol sla LT s 4 sUIS (la i 55 LaoNT ol @
e s kY10 Lt AQHI ann 5 Ol 3 13U gy
32555 deST (63 (055 0 ST (63 031 G dre 3)
S SeMBICO 35S0, sV 55 45 55 (0 S LS g
S s s 5 K3 S eald il LA e i
adlas ol Lol Gda &g LU o= AQHT s 3
les S ulin Sl e S g 5 (Sl 25 4
ol e g s el en g 508 55 L sl sl AQHI
e ol 0 osliwl 13U slging g 2 5l Gda
L baoto VT ol s 5l eslizad Jimsh opl cins bl 51 S

£ Ol 03 Deames 5 Ll LK (g 5a uf:jﬂolﬁ.am.u_-j}

4

e 8138 03 dilels (g g 25k

.} Data Form .3 tc‘“_n— e ——— =)

Data View

Staton : 4w Ul - DateFrom: 1394310 [+ To: 1394310 Iﬁ
Lamas | |spnmn
asbis aul il No2 03 M5 PM10 Edt
EIB <5 e, 100101 o000 w9 712 oo o [NENEEN
el ol | 13900101 OLOO 95.93 1183 6L64 0 i
il e | 1390/01/01 02:00 86.98 1715 | 6238 | L] 7
sl ol | 1390/01/01 | 03:00 5228 | @368 | 5308 | 0 Q
Al Gygs | 1390/01/01 | 04:00 3083 .17 45.29 0 | Dekte
awidl uhes | 13900101 05:00 325 | B6S6 | 3%6IL | 0 =
il olgs | 1390/01/01 | 06:00 25 .06 295 0 L4 ‘
Al oy | 1390/01/01 O7:00 2408 9112 171 (] L} I
auwadl ol | 1390/01/01  08:00 259 95.02 1853 ] I
el ol 1390/01/01  09:00 19.09 11047 19.6 (] ::
Data Enlter ‘
station - i) - NOZ: ppb E |
Swve
Date: 1394/3/10 2 o b ®
. @
Tme : - PM2S: pyim3  FMI0: paimy i

AQHI I3 ¢ 5 ol azmio —¥ |5

SV USs o sl AQHT 4l plol 1y
Cildg sarls Sledbl ol slad v K 5 5 s
298 g0 33 S o ehS (AS el g e [ 50 ZhS
ol NA LS B 50 J sl 53 AQHI asles pde 5 00l
Rl b s e il Glaely Jsdar oomen 550 0 03l
LB Laly &g 0 2 b a3 3 AQHIT Cilisis
(Bxport) > 2 AIS 05,28 L ol s .cnl sl e

J}Z@J:J): J“S‘LSJ[SWJJJZJ‘_};

(3 aeapmzs ad~ » 5575 »e o [ =)
|
| P Saton T AVG_NOZ ANG_01 RGNS aniomas -] |
» I — 1390001 5460100 1203333 615500
z Al 1390001 38 55467 5547 450333
o 135000 =3 a3 7333 40457
4 — 1390001 xm 0% 1ee7 |
s — 1390070 a5z wsas ] \
5 — 1290001 we 277 0
7 — 13500201 s 52 170030 !
[ s 1390070 MEh 72087 24833
L) |t o 1350002 B 0 120767 |
[T il 1350002 =05z 37 0687 25.70667
n i 48 130002 3 333 &n 24 |
e DR 20087 1330 1807667
PRy T 15 2087 251 15 pen

LorwFisk. 1 -3 | Modersia Flak. 46 | Fagh Rk 710 | ey Hgh Flak = 10

1 P O | S ¥ £ OV T
[Foe |[de oom

b.:.':'jd u‘.’.&‘.&e 6\.&(\: PRE™ wbu AQHI o s -¥ Jgpﬁ»

Visual Basic ;3 S AQHI «sb 5 s 508 || 0 (sLd B
(,;U}ﬁ\j\ osle ol b e 5 Ol il lesla

ALJ;‘)‘J.;&Lﬂ)]b})ﬂ&s‘d)sw‘)beuf‘#

A &m gﬂ%
1190 Jusly /ogan o jlass /ogs 0593 . % 9
=

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

“J‘)&o& 9 bb‘)’ dﬁ‘; w,)

b‘ﬁ.’»’ *f: " ;..Jl:'dﬂ ‘_;LAAK.:MJJ BE AQHI 4....:\:;» )' J-\G\J- @\.‘.‘4 -y J‘g.\:-

ldg s Card AQHI &b Nty el s,
g \Y AEYATA
5L A AARSVAVAS s 3| \
sbj A AARSVAVA
oL 4 AARSVAVARS
5L \e AARSVAVARI Ol e sliw Y
3L \¥ AARSVAVARS
3L e \# AARSVAVA
sbs s VY AARXVAVAS ¥ adaie g )ls 4 \z
5L A AARSVAVA
Lo g 0 AARSVAVA!
.]a.wj.'\'.ﬂ ¥ AACEVAVAS J'J ESJL; ¥
L g ¥ AARSVAVA
Ly $ Va1 /)
Lo g \ VY4 /Y S48 0
b g ¥ AARSVAVAN
3L 1) AR EVAVA
5L % AR XVAVAS W\ adkn gyl 6 14
BENOPS 4 AR XVAVAY

59 10l VT ol ol 5155 gas (g5 o3 Ol 2l (51 » AQHI

b8 L s baetNT L bol e
W rbﬁl(\\)o\)l&@jKermani L Lg5aS ades s
Lg’)l;@_’»’;@,‘;))\vq' JLw))J}dJ:S\)J‘\SJ\J’b‘J QL:«.& @t.o
)lewLva‘;;“d)‘)(PMIO’PM25>L;MQ\)J
(V) 0L, s Kermani a5 a5 883 )5 o iomen
c’.bwﬁ)\}f“)fJ)_}"AlrQ)\f‘ff)“’:u:—“’"‘b
S NO, clale bvgie s gl olad 53 a8 Lsls 025

é’é é Jﬂ o, 8,95
: 1190 Sl /Pga o jlosis /ogs
- 2 J9:

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Yo

5 Sl edis 4 S L3 ;3 CO 580, s VT 55 ol 3l
P o Gl il ol eSS 5 e g Lk
S ot 53 aalr Sl plnil 4 Ol 528 (51
S (53l Dl I Lo sast Oloy 28 03 10 oSl s LoV

SCWIS REPR S ISP RE S Py e
Lol NT oy Ol 2l 53 AQHI L Ls 5l eslizul g 11
olis Bld AQHI ostls 53 ol S 45 Sloy 525 JLns
ol e s 4.l (55,5 SO, e VT Sl sl
Sre Gl VT 655 5 el sladle s & Slidss o
RCIPEC IR SICTUNN VS PN S5 SO e N VRRCH [ RPN P I

Jse b 480, edNT 03503 5505 Loy ot b opl Ol 5


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

\)C,\J').]o)}L_AJ§¢)L:.&«).>JJ/¢QJJ§¢){Q‘J_’L‘AQHI.

S a3 (5 S eIl

& S 4o
53 sbre Slae VT a5 b 5 o - e 5 lse a5 L
g el dsls el O e o Ol 0l 528
K155 o andllas ol Jsmmes Ol e 4 (AQHD) [ 58 &S
osliul )50 ga oS b3 sbnly 53 Lo 5 (5515
Sl SDlalllas 15 5l eslin ol L 3,
fls 5 ) S el e b lassll
Lﬁjm@Aﬁwl;SQpY.wH}A%Ja}u
S 5 =S 1y LoV Pl 3 Wil oS 5 3 g
oS ol Jue AQHT Ul ol b Lol bl 551 5 o
cLlale 5otV sl 4y s Y gane 45 jlre s d VT

S g aalme |y Lsls )5 (6 R

Slayd y Sis
5 b Olse b aslobl Gl i) ol dllis o
et ale Sl (15 5 Sl 55
slaosls aly 1 0T O3a31 5 (AQHD) Ipa oS = dligy
WA Jl s (U1 ol )1S) wais 3" 2315 Rryccam
(il Sleds 5 (S e ske ol Coles L oS

ol 0 b}-‘ Q\;@J qu):

K22

e 8138 03 dilels (g g 25k

o a3 LS s ol 48 Sl 03 5 Ol 535 5kl U
33 ks gl VT 51 S5 Ol e w0 VT ool o eal
sl Oy S
e WS e Ol Sl a8 S0 U o p a5 L
A.gnbjjiéujj‘))‘u\x}.j‘&;gdb\VL}ASJJSLQ‘)SA}.::Z
lem 6505 ootV 5ol 4 ulS 1 S a0l
5 S15m VT oy e S 015 o ol iy Dl 21
03,8 S e O3 et VT ST n 0 VT 51 018
) el
05 oo S s AQHI alos 51 ol ild 4y 4 55
e g OMS Lo gomst Ol (laotiNT sy 53 a5 jliises
o VT (gla el L 4S5 S bl Ol 5 o ol a3 S &y 50
sk 03 onlin Ol 6l AQHT s 3 53 0 s
e o 3 S o3l ge el VT ol 5 G35 el g
5580, VTS 555 o sl (iomed L5 (s G
Rl w0l s eao VT l g e 333 g b e b
S o sl 533 S GLLIAQHI Jse b slaod VT
Dy g 5s0S Gl LS L)
e sl elas b das e milig ol 3l plulis s it
AQI 5 AQHI a5 Ls 53 2 ge Cuyssdome 5 St
oo 3 53 Dbl pds b SIS izman 5 (1) o
53 Slegan sk st VT i oS 5 51 055 e (05
3,03 355 AQHI a5l
Sl ASke Sl el 5o s e s giome dhes
wele G soalie s sl o el 50555 glaesls @
L e a1 So T e glaolKasl 5l aS il
or s VT S 5 O3l 536 e AQHI L1531 5 @
Sl 0L 5l s A LPM PM, . NO, O, alax |
el 03,5 Jas o aed VT s
L de b S Ll b -5 o k54 S AQHT @
Ans e ey pa (ST

Lo %
1790 juby /pgaw o loid /pgd 095 . %ﬁ [
=

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

&‘)&oﬁ 9 bb‘)’ dﬁ‘; L}l‘,)

Lo

1. Chen H, Copes R. Review of Air Quality Index and
Air Quality Health Index. Toronto: Queen’s Printer
for Ontario; 2013.

2. Plaia A, Ruggieri M. Air quality indices: a review.
Reviews in Environmental Science and Bio/Technol-
ogy. 2011;10(2):165-79.

3. Asthma Society of Canada. Air Quality Health In-
dex awareness and promotion to Canadians with
chronic respiratory disease. Toronto: Environment
Canada; 2011.

4. Air Pollution Research Center. A Guide to Calcula-
tion, Determination and Announcement of Air Qual-
ity Index. Tehran: Institute for Environmental Re-
search; 2012 (in Persian).

5. Golbaz S, Farzadkia M, Kermani M. Determination
of Tehran air quality with emphasis on air quality
index (AQI) 2008-2009. Iran Occupational Health.
2010;6(4):62-68 (in Persian).

6. Stieb DM, Burnett RT, Smith-Doiron M, Brion O,
Shin HH, Economou V. A new multipollutant, no-
threshold air quality health index based on short-term
associations observed in daily time-series analyses.
Journal of Air & Waste Management Association.
2008;58(3):435-50.

7. Haley R. Predicting air quality at street level: A
state-of-science review. Ontario: Environmental
Commissioner of Ontario; 2008.

8. Kalapos G, Mirza M. Air quality health index readi-
ness resource: Frequently asked questions. Toronto,
Ontario: Clean Air Partnership; 2012.

9. Naddafi K, Hassanvand MS, Yunesian M, Momeni-
ha F, Nabizadeh R, Faridi S, et al. Health impact as-
sessment of air pollution in megacity of Tehran, Iran.
Iranian Journal of Environmental Health Sciences &
Engineering. 2012;9(28):7.

10. Kashi G, Sourati 1, Omidvar m, Hejazimehr N.
Comparing pollutants standard index in Tehran
during 2009-2011. Proceedings of the 1st National
Conference on Management of Air Pollution; 2012;
Sharif University of Technology, Tehran.

11. Kermani M, Aghaei M, Arfaeinia H, Bahrami
Asl F, Karimzadeh S. Comparative investigation of
health quality of Air in Tehran, Isfahan and Shiraz

é’é é Jﬂ o, 8,95
: 1190 Sl /Pga o jlosis /ogs
- 2 J9:

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Yev

metropolises in 2011-2012. Journal of Health in the
Field. 2014;1(4):37-44 (in Persian).

12. Kermani M, Bahrami Asl F, Aghaei M, Karimza-
deh S, Salahshour Arian S, Shahsavani A, et al. Es-
timation of diseases and mortality attributed to NO2
pollutant in five metropolises of Iran using Air Q
model in 2011-2012. Journal of Mazandaran Univer-
sity of Medical Sciences. 2015;25(121):239-49.


http://ijhe.tums.ac.ir/article-1-5515-fa.html

Downloaded from ijhe.tums.ac.ir at 22:00 IRST on Tuesday October 16th 2018

.J \\\/ Available online: http://ijhe.tums.ac.ir
% / Original Article

“onor Emmur\““3

Iran. J. Health & Environ., 2016, Vol. 9, No. 3

HEALTHAND ENVIRONMENT

Designing and Development of a Software System for Calculating
the Air Quality Health Index (AQHI) and Its Verification Based on

Actual Stations Data

M Asghari!, R Nabizadeh>*, H Norzad®, H Mortezaee*

1. Master of Science in Environmental Health Engineering, Faculty of Health, Tehran University of Medical Sciences, Tehran, Iran

2. Professor in Department of Environmental Health Engineering, Faculty of Health, Tehran University of Medical Sciences, Tehran, Iran

3. Engineering of Information Technology, Qazvin, Iran

4. Expert Technical Complex Programming of Tehran, Qazvin, Iran

ARTICLE INFORMATIONS:

ABSTRACT

Received: 6 April 2016
Revised: 26 June 2016
Accepted: 5 July 2016
Published: 20 December 2016

Key words: Air Quality Health
Index, Air pollution, Health effects

*Corresponding Author:
rnabizadeh@tums.ac.ir

Background and Objective: Increasing air pollution and consequently adversely
effects on the quality of life for many people has resulted in the use of the air
quality indice for determination of the actual amount of pollutants and air quality,
as one of the most important and effective measures for air quality control, to be
considered further. The air quality health index (AQHI) is a new index related to
air pollution developed in collaboration with Environment Canada and Health
Canada, in 2001. The purpose of this study was to design and develop a software
system for calculating AQHI for the first time in the country that calculates the
health effects caused by the presence of several pollutants (NO,, O,,PM, , and
M, ) at the same time with a new approach.

Materials and Methods: To achieve those aims, the software was designed and
coded in Visual Basic. Net. After preparation of the software, it was tested using
the real-time database of six air pollution monitoring stations in Tehran including
Aghdasyeh, Setad Bohran, Shahrdari 4, Golbarg, Park-e- Roz, and Shahrdari 11.
Results: This program is a software package installed on the computer with
the possibility of exporting Excel file. The performance of software testing was
verified using real data.

Conclusion: The results of the verification tests show that the index calculated by
the software introduced and presented in this study can be used as a useful tool
to assess air quality.

Please cite this article as: Asghari M, Nabizadeh R, Norzad H, Mortezaee H. Designing and development of a software system for calculating the Air
Quality Health Index (AQHI) and its verification based on actual stations data. Iranian Journal of Health and Environment. 2016;9(3):359-68.
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