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Abstract: Walking tracks represent one of the most important projects to which the government of the Kingdom
of Saudi Arabia has given great attention. To improve the quality of healthy life within cities, this study aims to
reveal the temporal and spatial variation of PM10 and PM2.5 concentrations in the paths designated for walking
around parks, and compare them with global indicators issued by the US Environmental Protection Agency, and
their relationship to the quality of the roads surrounding them, relying on the descriptive approach and the
analysis approach and using the statistical program SPSS, where it was done. Identifying six parks within the city
of Buraidah, in Al-Qassim region, which meet the conditions for establishing tracks.

Accordingly, the results showed that the average concentrations of PM10 and PM2.5 fall within the good and
moderate health levels, according to global indicators. The results also showed that there is an effect of the
track’s location near highways, as there is an increase in their levels at Al-Uqailat Manakh Park track, which is
located on the main road. ; King Fahd Road, Al-Adl Road, and Al-Montazah Park Track, located on King
Abdulaziz Road, as for the time level; The results found that there are no statistically significant differences
between holiday days, work days, and time period, between the concentrations of tiny particles, except for
PM10 levels, if it was found that there was a slight increase during the early morning hours, compared to the
evening hours, as the analytical results showed. The density of traffic on the roads surrounding the walking
paths; Resulting in an increase in tiny particle rates. Accordingly, the study recommended the necessity of taking
into account traffic safety requirements, and environmental and health standards, when determining the
locations of walking paths within cities.
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@l saliaa (e PM2.5-PM10 &3l ol gl ciliple 581 AT 3l yir Judxs
Gl &ee gty LaMe g By Asin
Olbdiel! e clica /35938l
Lagaad) 2o yall ALl | eusmdll Zaols | 2slud¥l aglally lalll 20K | Ldl izl qud
8392 O] 1S Lilazal Zyagad] 2 pall ASLall 2o gS Ll ) anyliad) ol asl (A alias iad 1 palieid |
selall § PM2.55 PM10 5S1A GISLg Lol bl oo cadSIl ) Zlyadl sda caigg coall Ui 1s Lmpall 3Ll
Legiy Ledley ASonadl 2dl o> WLy (o 5oball 2llall @l 25ll Lasliny (@laxdl J3> sdul] atasll
75 > (SPSS lasl malindl alasiuly «plall Jaleall meiag sl zadl e slaze¥l el (L Alagell @)Ll
oliall eLas] bagyss Lele 3adais @1y cpummill Aalaia 3 By Hge J5:15 31> S s
aldsell Bay (Wanally supall mall cibigiudl (ius 285 PM2.59 PM10 5815 lawsio ol mludl cels cduleg
Sl e Lebgiue § 8305 Il o) e danadl Gylall o yally letall adsl il 92 i) il LeS el
e 2alell oajll Bapus slesiag (Juadl ooy cagd Ll Goylo ¢ i ]l aylall e Aadlsll (Maall # L Xaa>
Albaall abi o Blias| s 3958 azss ¥ il J] @bl cliogs was £ aasll Gorwdl (e BT el we cllll 50l
elasyl Jla o az 13) clldg PM10 Slbgiuns lus Lagd a8l Slaiudell 515155 G dka3ll 3501y cJaadl oLl
Gylall e 359,11 A<l 2318 (o Aelyloetll ilaad) ool Lo eolaad) cale Luay &5 las Js¥! zleall clel I35 Lyals
Sllal sl Blelye 859 Aulldl Comsl cdgley AaBAI ok w¥iae & 5oL Lole (st £l paliasy 2oyl
Ol 5l i) palins adlye dpims die Amaally A4l ulally 9,01 2edldll
B9yl Blall Al palias sy PPM2.5 PM10 s Lial | oLalST


https://journals.ajsrp.com/index.php/jnslas
https://portal.issn.org/resource/issn/2522-3356
https://portal.issn.org/resource/issn/2522-3356
mailto:see.b@hotmail.com
https://doi.org/10.26389/AJSRP.B300624
https://doi.org/10.26389/AJSRP.B300624
https://creativecommons.org/licenses/by/4.0/

Journal of Nature, Life and Applied Sciences (JNSLAS) ¢ Vol 8, Issue 3 (2024)

RV -1

Fliall sslarll axd g () cdsll 3 S S Joadl e i @) uandl A Gl 3001 20 il
oo catall 3 Lado 5leg Ladi (e (9851 598501 pluseiul § etad) aosilly cedlall sadn sl STl 2oleiSilly solimra¥lg
G ol ol Laslig coLud ¥l limy Bim e ;AL a2 ;UL Lagils § LS L o 8yplas rassy iuagall Sl =¥lne
cedall olyels oSl Ao Sl e wify sy AaBall cleiadell bl slo ) S3lis (A1 Al ligiog Bndiie Joul
ole Blag 2> gale 4.2 Cigu> 3 wdad elaed) B30 0 ) Akladl Beaall Adane oyl a8y (ouaitll Sl (ol yely a5, ol
il (ol I Gled) Eipad) e Aslid) BLagH ¥l (e %37 g3ay s (I3 Byanazeilly Alasegall olald) § Lae %89 (2019
Aalaie) ouattll 3Ll Olloyas (el Bl %1 colondl il SLemll $5ieg A5 (inlpal Catuny Lo %23 (A2 Lol 2SI
abazsl Joull G wlidgll sue g lasy) 3 cudud PM2.5 A8l claiwddl of d) psladdl jasy cplal LS (2022 Adlad) dxall
5L3g Al> 105.000 ¢sLiwSby <575.000 dill §5 2010 ale 3Lag Ul> Osale 1.3 Jlg> cpsall § el Lwd iy uasd (oISlly
Eislill Al (Jlsdll e 3lag > 52.000 (173.000 2Ssyedl ol culi¥slly Aunye¥l Jodl § Blagll el cialy LS (g
.(Nazarenko, et al. 2021) .PM2.5 da8.01 cileiully

atiad G Apadant) Jadl Jilag ol (A andl Gull 3 ol slad) Esli joliaa caly AST (e o cdud ELE Y Laay
sae & Byaradl bl o W1 tnhlad! (o Zar Wl SlLa¥l oo Sndl 3 areleiSall aEnll oo wiylliy (958l 398511 e
«(CO) 05,1 ST 51 Jt0 colol lizle (10 38 LS Elail o Loe @iy Lag iy 9,5l 8Ll Jbolies (ya i3 oyl
S 3Ll cale i Golall alinh e aloe sl L @1 <(PM10 (PM2.5) 22,801 Slagacalls <(CO2) 090,801 ST il
Slelug (gl ai dai,ll 2y9,ll 28, @ sl Ay 9,L) Al (e Al iplall 35S Caluss Jlodl daglaid ols
e Bdle il Glally ylie (il o sl Lee s Lo WLE Gkl (o anyadl GyLalls ( uylall e Bodiell ey (331
Lmslias Lis (805 e all Gylally syl Glally dan,udl Gyladl s cpamdl Gull U5l Gylall (e 2aliss g 191 Sl (3
Shladl palye lbilal 25aSy 9,01 4,2l 28US 3 MY ey (§39,0) Eoolilly Hum Ll By all

1oAY
Bas> naamiy cple Sy Bldl Baga et & e @1 anlidl (oo aally Lpsgad! Bpyall ASLall 2asS> ciasal
Ao g oy 52 el bl SN iomall BLALT paline ¢Las) I (o0 0okl @ (ol Sy Himanll SlLecell
ALl Loy 3hoes 2 ]y ) bl 15l sl ekl
ool sall ol 3Ll 35a5 8 Ll tBu3gandl Apnpall ASLLI § Glolill wbilel cilislel Aadie § auladl sda lis
2850 Lot oilly cBalime Bt ulaa 389 2%y 0 3 ¥ sl bl U513 Tmeall oLl ey o) ¥ t0ull @ Azt i) sty
OSLl e 13uasg  Jlally il sl dly cdalill Sloazlly 35mmeg ] Jouosll Jeud adgn @ 0sSh OF s S (Lzal oo slesall
o e Bylazdl 2allall lslly «0ge, SO Sbilasl Lpd wuss a1 9,10 AS Ly das a3l (SLelllg (e udl 3L (B plasdl g1l
Brtiad Bl 50V e dgaadl Sigamy 95l Glall (e slo ) Slizle 18,5 cre A8Mall Slaalyll (o yuall il wad Gludyl
bl e (alsel o ((Davies & Whyatt. 2014) 55331 duslumg oLl g losall Bypmimdl ccai¥l copall dulus :dia (gl
Amorim. Et al ) .lZ3glls «dall alpal comlytdl cadims iz lodd) 2SEd «dall Alae ¢Ladsl el i plasy) e capadl
(2013
Sl ABLS (0 uadigng « il aebolids «ylall (golind > s Calien olg )l Blidial Jaae o) 23,a0 agdl oo
o il LS Bylad] 518 (e calizy ¢ paliall § 2 Badl @S « @il Lol guslel (ayledl olsdl Blidin Jined 555,10
Qi delms Al Ayl oda 3 i el ooy (i3l 2,3 5ol Jhad e iy Laa tankall e aadlly ()31l Soius
WSy« goylall 2egs Al e Caaslly By Lote & ikl steliaey Logell cladl & PM10 5 PM2.5 2a8ul cilabudell 5810
A ) e LY Aglee @ Al Aolyll A JEats I3 6 945 39 <Lple 3y0,L1 25,
SPM109PM2.5 22,81 &lopul) 3SAT GISL bl 380y Auas @ 3l pebias pdgs el a8 -1
T8y Aty idl peliae §PM105PM2.5 Aa Bl cilaguedl 5S4 Gilosdl bl dsl 2 le -2
Slogull 355 Gololl e 2y9,ll Al qmmg (58 of puthy) Golall g9 o Awlian] s i3 28Me la Ja -3
oy Astay (oidl soliae 3 PM105 PM2.5 2 5.1))



A Geographical Analysis of the Concentrations of Air Tiny Pollutants PM2.5-PM10 ... Alkhushiban

syl Aenr

lialyl ey 1305 7 s @01 Ll (e Gkl U1 (b1 aline Byl e elol) By Jlme 2a) .1

skhe Wl 8 BLall peliae @olid sluel oly Lols Apsgaudl 2oyall ALl 8 gaf by ly il daals (£l 5005 2
okl by nsrll g 8Ll B3g2 Ot § s OF S Byl sis (18 1 ¢ I gelag

Foyandl oull U il oall bl eLad) adlge Apna 3 dulyll sia gl (pe Salazadl 3

Al Lyl g g g0 A83e L 31 (6,51 3ilianaell colaolldl (o e sz ] § Ayl s ilis (e Bolazdl 4

Ay olellase

Al Jgimsl olild Sy sldly « ULl ol sl e amliedl AN (30 £ 52 5o :(dnll) gyl o5l

L 0585 O skl (9 ¢ riilen a2 ol yiiles JSCay ol slo Il (@ Casds o3yl A i¥) (e il slge AT 2 :lip Ll
ple IS iy o lud ¥l Ao e Bls LU

a8 Bl Bl el Ll Hlag «(pm) Sag,Sale Y,0 Ul has (Saalinagnl slas 13 2l 3llsall (2 :PM25

WA bl cadll e Bile (29 ((pm) Aag,Sole Vo ] duay (Sslinsgyal Slad i3 2sly Jl 3llgall 2 :PM10
(2024/5 /7) 1yl 4l sl &3 cs o) B9 etslin Aol (uylal) calio 8 alosdl 3S,L1) Anaizme Wil

bt dues ] cdelu o ASY PM2.55 PM10 IS5 s colgdl Bag il e EPA Aindl Lla WISy caed U3y
PM10 Lasagil oy slene dzsy ¥ il J) A1 oylaly colus ¥l B e Layil by po ol B 11 1 Bl (0 5055 (1 5002)
258 PM2.5 55U (34 / n9ySes 100 — 50) 9 PM10 5S4 (3p/ fse9,Sss 80) Ao cnieiios) Sy Bl dcludl § PM2.55
Aoyl elsll Bagd

4G el W) Zyles WISy (10 8yaliall gl B9 Sz (1) Juzd!

LGl diall mibas
bt sladl § Al duylas (0 pile ¥ 25 e JSi 40 (p0 i S
Sladl el § A ti¥l duyles (po pile ¥ AR L)l cliall
ooyl geds e Gudl LA Lelas 8y s sauliuadl liall 50 —25 80 — 40 Juiae

il B JlalS
bl 5l Ll Bole sl G9S0 o Jaizll e
G ol Jlaad! e dla &Y duylon Julas :dalall obiald
il 100 — 50 120 - 80 £83)
o e A ASYI Hylen S By iuliund| ciliall
il By Jlaadl o1y
Ol ;L0 1 Bl slsedl 055 o Jainl! (e
B o Il e Al 2d¥1 Aglon iizes G Ll coliald

il 300 — 100 300—120 a2 s g8y
&+l miatly lad5¥) duylee ciboms iuliend| ooliall
JAL

Ly LI S (a8 B3k clodl 09 o ol (0
JA § sLadl miadd saladl cilial)
A2 ¥1 Aylan Sy (JALI § el miail bl oliall
EHES R

300 e 48T 300 e 48T REPUN ) PIPES)

(/https://www.epa.vic.gov.au) / jiuall


https://www.epa.vic.gov.au/

Journal of Nature, Life and Applied Sciences (JNSLAS) ¢ Vol 8, Issue 3 (2024)

s Ll & laaly |

(2017 9,319 «srLl) By tlga izl Gkl B elodl B39 Buolyts Buasd¥lg Adoell laalylll (o puall Euie
Lygeaill Aalaie 3 elodl Bag) LMy Gilesd! Juloeall (J) Aaolydl b <"csST1 Algaty Lpgumill Ailaia § ¢loqdl A das” 10)lgimy
O35S ST 5l c090,S01 ST G 2 ie cB3M A iyl ) Byl o g <2016 1) 2004 (e 55l cuysSII Aoy
S5 catuy Byadl Bladdl 5281 Lo s cslizlall 58,5 el 2005 ale Jrus LS 98501 Bl iy U3g (8 ysllazll LS, Ll
Wilate 3 sloell B3g> slaag (ilsd (o33 Tamli conzg Akl ST LI 38,5 Gablis J) HLAT oLl o) Y1 sig ) 2alaie § piliall
Ayl 848 I lasill ol 5L L) cislass PM2.55 PM10 2asdull Sleduddd] 16815 0 gt Ll g 2y gumil

Lyte Ul Alys) A Bylosed Lo, 400 2o dazll Sl 3 elydl 5o s sugsslys 3 (2020 (0 9y5 1y i) HLAT LS
Y @l slapud! 31815 i oF J) gl auayd) s 3e IO Aalladl Sleiudell (ol J) a1 (Olany o sblall
LS« Jlsall (e 2aSiudly Auely3lly Aueliuall GLULI G ((59:54) (64:55) «(80:62) cns 79l 3] e A gl i)l g casalils
138) (ipelivall GLUL § (3p /pl29,Sue 180 35 /pl29,Sue 170) ot Lo AunySas 10 oo JEYI 2Nl cilaguundl 795
e g9 A8l BLULI 8 (3p /pl,29,500 12534 /al,2.9,500 119) e 3l BLULl 8 (35 /pl,29,Sk0 150 :35 /p 1,229,500
sl Baga Slany 48 Cilas J) -0t Ll HLal- LS ells

Olerda) cuald Aagaudl A pall ALl dasole (oLl A § Asledl @llsall xSA Jlas] suml puddll ey
& Al Az (16) wbily e sleze¥l (2018 — 2016 Blas) sex (oLl Aipde 3 PM109 NO2 81,5 pds” Liuslys 3 (2022
ARC GIS ol 2ilazudlg (Aipal) Gl ey cdiebuall BLULI fo cipally (plall (e piazed) GbLL 3 dcigng « (ol 2
559,10 38,2l 8alyg Ao Ll Ala a3¥) Caeny Al Gy ogir s Aallall SIS 38,5 d o ) 2l ydl Culingig (10,1

& S Al die ¢ (S5 ale¥l Bhame ploy § elaedl a5z SIS Uelall” 1ylginy (2023 (gpel) Aualys Cuik LS
Bandy 8y Lalall Acbudl o B9yl clel I35 Aanll 8 sl Basand GISLI Jubmtll (e CaaSIL 8 gadl Apall 2SLL
<Terraclimate &Ll (e 4yl yd1 @udll Jul=ig «Interpolation — IDW GSL Jelsall ilias Eo Ll Lpd adseiuly ((21422) ale @ lelu
Laciad U3 s oF oLl aayly el (3 AU elgdl Bag> J) dulydl wdim sy «Climate Engine Lais (10 Lole Jgvaxd! 73 &I
Blalls ssrall 4uss alin oy slodl @ Sl 4 aa3s oo (Jleddly 3oad) s 5dl slidialy Aelivall GbUll o
Gl e alliad! plgey Aiazll (e 2oyl

Singh, ) Al Lo cogimill dang e Gyl e lo ) Sl Jalos ciluslyudl (o Sue il uas Al gl e G
Molns Lo 150218 &I "PM2.5 concentrations in London for 2008—A modeling analysis of contributions from road traffic” :(yg3ay (et al. 2013
GSlosll bl el Led (iBlig 2008 alad gt 3 Gl (de 2280l il 71555 8505 @ 59yl 485> Aealud Urdgas
oS ol > ) Bz Bgiad) SIS cllasogio ooF J) &yl clingiy i § adse yde 2olet] PM2.5 oS5 wudl SISL
Jls> of d) ostm Ll oLals (Jlsthl e 2am 3Ll G)lally dpandl (plsall Gyl (e %43 5 %18 o zolk PM2.5 58,5 Lawsia
Ly 9,1 38, ml wqad 3] ALl 9,11 Q8L ol Bt I Gylally Byl Byl (o yally 25 PM2.5 38,5 Sl (e %50
tagll Shleadl polye @bl g 33030 sda G 0 G oaid @ Bpandl ull § PM2.5 g (3 / ply29,500 1) Jlsoe
dalyally sl ST sy

Pedestrian exposure to traffic PM on different types of urban roads: A case study of Xian, " :0|gias (Qiu, Eral. 2017) Zulys 2585 LeS
Lyl cdaag oz Lyl 8,,lS ALkl aglally (550,11 A8, 28LiSs « 3ykall §ois Lxddley cnlizleld AU uluall e +"China
Sl oy sy Lele gl 39 lally 59,01 48, LT sty iy Ll Gylall (e Aadull clebudd! pigs patlias e s )
o> OF LS el of 26b,adl Gylall e Bagasll clls e el L yuamedl danyndl Gylall e 25,8001 Slegued) 5S35 Lasgie oo
MP15PM2.5 Ao s 280l legucll i e il § Lage B9 (31 Alelly 2y dilly danyndl Byt e 59,10

10lsimy Lulys (HU, et al 2021) p15 Anall 54358 Apde § wlaBull pusiud sie @ Aualially 5uSIl 830510 Blas
4%18k] J3> <"Impacts of traffic and street characteristics on the exposure of cycling commuters to PM2.5 and PM10 in urban street environments"
Ble o gl sa 038 (o etd] Ogto Ll gl (650,01 38l (e Bamslil) i3I (e el bigrad Sla Bl (S| (ahald
Sleudell @5 oF J dwhull cdiagiy Aalzall glsadly Gylall olgr (e Sl sllaall 23Uy (LA patliass alye
Sled ¥l s dapall glsddl @ Uagl oSy adladl 4,9l 28UST i3 Zanpudd) Gylall e Laid ol PM259 PM10 Zallal
elold Sl Bl oSy (5ad Jblis e w3 0l 6Sar @l cBylall e GBIl g3l SNy (Sl sl la Slilasl curuy (22080



A Geographical Analysis of the Concentrations of Air Tiny Pollutants PM2.5-PM10 ... Alkhushiban

o Loy caelgll 15201 3 Sugltd) e 5,3501 Jolgadl fal e dad ttie GLAN dady cgolall (3e 0 LS (bl sia e 3L
Aapall g)lsddl § skl Sbgiuwa (e misly JSd 5355 sleadl 23LS,

Quantifying factors affecting contributions of roadway exhaust and non-" :;lsiay @@wlys (@ (Matthaios, et al 2022) HLal cn 3
Bos 6385 1y &9 Ll A =l A8Mall 13 PM ileiu> Ai8lie J] ¢"exhaust emissions to ambient PM10—2.5 and PM2.5-0.2 particles
oo nyall 2] Slagunll e 3Ly ctislall e salas o saeadl] e Ot L) 3K09 Ay yuamdl ULl § lsd) S50 Bl
Oledull jalas Lw Sla o ) lsboss o Aol s Lo @ «(PM25-02) dadull Sleguzly ((PM10-25) Glall
Elebadell j3lias Zarg bl Kb gl HLAN (@l islall Jalyall ST gladl lo eyl polse 1§ Sazs (i)
polye 093 Aaaizma salall sis meed dus (a9,S0ly KA Sglall L Bliae (Ll i) losuu! jolian § Jhoss (2a5)
(%10.4) Shleadl pslse Aealuw caly Lo (Jlsdl (e PM2.5-0.25 PM10-25 Aeud (o (%29.1) ¢(%65.6) divud Loy elyluad!
Elesuell saims ST Leins (%29.6) Zuwdy (o)) Sl Sislill @ palud ST Golall L dady (JIstll e (%20.7)
5951 el bloadl saes 8ymdl Ay oF ) Ot Ll Jumgig (%12.3) Heaads LUY1 JST s bl polye e 2aidull
SLag ol polye il BaL5 @ 3ol Jolgadl al (oo dad &gl Hgha g (2 L) Beyag Gaylall 439 < Goylall e eyl
Jalyilly U STy« guylall e

1o ALl lastly Aagelly (Al duglel BEAL il aelias o meaty Aaladl oluludl (alail 5 a9
byl 58 31 ¢ Jodl ol el8¥ls ekl Soradl e elous colydl Bag sty ols 2tmy claalyy Jams o sy nml ol
S 459,k A8y Aelial iy dall Aa ¥ of e lahudl sda @l coasaly (Ldibag oull 2ous & slagdl Bos> s e
elias (e 2a8s Slulidy gty Slalys 929 pual Blasg (oakl U515 elsll 3 b3 38,5 Sbstas e el § syl Jalal
PM2.55 PM10 il 5Ll e Bl sl AST oo a8l 451 85000 @euiatd sadlall dalydl sda Sl £l d s (il
Lple 29,11 48 =)l oo e ally danyuadl Bplall (po coyBll Leddleg Butsys Lo J515 @il salizna e Giloslly GISLI LedLiss

Ayl Lxin -2
Ty el ool mall e slaxedly (lilejg Gilse Llilxiy (Latog of drallall 2405 (e adladl dulyull agas
Lele Jiamill cbled! Julwsy « paliall adlye o 2lally mlidl Jelos 2o ye 9 JSS Balyll Syiama (e 2l 0ylall Julesl]
A U> LU IS (e ellg 2w L) ol asiul,
bl pez Aspe 1
(G G Ukl Ayl bl t@ucjjm 3d slael &
Glaxll Aozl Gl e (Air Quality DetectorslgJl 839> oy Sl pluasiuly (PM2.55 PM10 SUSII Sbstun din, @
cohleald a3lsey cuslll (Shals colynidl lalaadl Lo 3955 @lg By Bds § Lmis (s oliasS 1L
(R By Wade § @l S e Loy il oda daisy (¥l Bbolhll 2us ¥y (usldl LYy LA lalally
HQHIN-O-PEN|PEINETY WES|PYEIRTINETI O | PEINEREL YN FEV R T INER S R TINEA TW-2E P J SO TN
(Blius 9-6) :lea (iliie; (A8 e PM2.55 PM10 &InS35 oy o3 LS (2024« 351asd) 3yls) cJagdaseall Iy cacys dyaly)
2024 ale plnd b G dllac (ragsg cbes plil A ¥ ((Flus 9-6)
SIS oy Led 5 (&) Bukosll AN s (e alianaS BN Blamlly Al Gl e B0, 3l > ey O
il sda L3s59 (Mlally wlogadl e azad G udad el (o 59 «(Souell dall &asylasg (MP2.55 PM10
I e (sgal Gl elyz] futsg clags «olylly LS, steg S, £33 28,068 29,01 4,enll S Busie laslas
e 59,1 3o m clslian] s nal8¥1 g3l N1 JA) Auasall 59,01 3Soe) Lacogall Ll s B3 (B pmd 1o
(2022 148y (ol gluS — LS s0) 3kl
bl Jeloes Ay 2
Y L) alusialy Lele Jiamall obladl Jedoet) SPSS galiyy ol szl &5
elas e (PM259 PM10 bigiud Giloplly GISL (Ll (e 248U :0ne Way ANOVA (gals¥l (pliadl Julxs jlasl @
(Erilly el Bkl g9 s Lebigiun (§ calially (Suldl glazdl § il
PM2.5 5 PM10 &l 58 5359 455 9,01 4S5 @z (ot 38Matl syses) :Pearson correlation gty byl Jolas @



Journal of Nature, Life and Applied Sciences (JNSLAS) ¢ Vol 8, Issue 3 (2024)

26°26'

26°24

26°18'

26°16°

26022

220

43°54'

43‘:56' 43958

SER\
.\.,:Q\ S P

26°20

26°18'

26°16

Al aakios aell go> blas ©
\ SOl as s —
LY

o 2

»

43°56' 43058’ 49qv

diall pon boliig By A § Gyladl a8 (1) JSa!
tyoual
Open Street Map  ®
2024 . @lastl 5yls| cdadasedd| Ay oy ;@

Ayl Aalaie

Loumelly LLA o G ool Aipe dad 26l 25,0 § U1 o8 Lpe ST pusmall Aakaie Sueld B,y Aigote Jiad

s 32l (@ By e adty Aleall LajSlhe ST9 dloYl el dilhis daole 203 LT LS ngaad! Ayl ASLel) adeg ool
4305k (Jads £11.26 026.26 :(aye Hyls o «(2) JSA (AR gols 33 o slaadl ) conadll Al (e Laes¥l Lol
s> Led ileall Blaill Ao lue ciily 48y e 677647 Jlg> 2022 ale g Lplw sue alug (2018 (o)luall) 04.44 .55

(2022 gzl Bty o o cpusadll dalaia Lilal) 28 870.25



A Geographical Analysis of the Concentrations of Air Tiny Pollutants PM2.5-PM10 ... Alkhushiban

21445 ale G G paadl Lillasg By Aiyue adge (2) JSad!
;41 Talil WLl Jae oo/ sal
2017 A glountl Anludl A ®
2019 cpaill dalais kel @

iy il
By Ao 3l saline 3 (PM2.55 PM10 28l clegiededl 3850 GISU cpladd! 1

PM2.55 PM10 cllasegio ol ol «(3) JSadly «(1) Joute 4Sopedl) 2l Zlos 2K (0 elaell 392 ol 3a e FLiy
-3 / fga,Ssa 38.38) crug (3 / sisag,Sie 28.25 — 3 / fieas,Ssa 49.50) ¢ 79l AaasulPMI0 i3S ,5 o)1 play tualyll 2815l
A ii¥) Aoylon Lod aled ¥ (G cWuzally 5] cibsiadl § ciele ag PPM2.5 S50 osall lasgioll (3 / fises,Sea 23.63
i)l By S LS b (alyel Lle ydas G ol liald ol IoLadll Julas 8,9, ae <L) 2l )



Journal of Nature, Life and Applied Sciences (JNSLAS) ¢ Vol 8, Issue 3 (2024)

PM10

PM2.5

0 10 20 30 40 50 60
.@1;)3\3.353;‘)&@ .@\H\SHJ@ Mﬁﬂlu}wh‘)m
] u&&}“ 439..\; JLAAAA ] b):uA” 433.\; JLAAAA ] C_D\:\s:.l\ CLIA :\i\h JL&‘AA

Aulyudl 2l sl PM2.55 PM10 585 Jasugia (3) JSC2!
S ldl Jos (0 /suall

PM2.5 clydl oalnS,s cbstua o Blas] 1o cnls 3529 muans (2) dsuaz ANOVA Gulull Juloes il e YL
ol mlbgiue el 4 jlesall adge oo J o Idag (il Zalais § 2ugyull Sl @laxdl @ @il sebias o PM10;
(3p /Asa9,Su0 49.50) lasugiey PM259 PM10 mbgius 3 ¥l cDLaall #lis Zayus Hlasas clr udd Aadull clawsll
& a2 Mg «(3p /5iag,Sen 23.63) ((Bp /wes,Sua 28.25) ol Aasus> slesas Lalisly (JIsall (e (35 /5isag,Sie 38.38)
e pds oLaall L 2ayas Hlesas o) 3] el 859,01 B8USII @y (Al dd) Glall (o il ady slesall aBige o JI L)
AST L tagzell Gl e Bongdl 29,01 385l Laugio alisg ewJaall aylog ctd ULl 3ayle — Ayl § 950 Lal>31 Bylall ST

(8) (St ol By slasiae Grb e (Aol /8La0 57) 5 85ylaa < (Re Ll /3,La 707) (30

Lolydl 231 6L PM2.59 PM10 ibigiad ool cnliad! ket il (2) Jgaaed!

Aalasyl A¥LI
PM2.5 2.51 0.038 Jls
PM10 3.51 0.007 Jls

bl Joc 30 / yall
800
700
600
500
400
300
200

100

&3.\; JIA‘.A.A as:g.\; JIA‘.A.A Zs.l_\; JIA‘AA AAJ.\; )\A‘IAA EPYEN )LA‘.A.A :Ligh )\A‘b&\
OOLal) Flia 5l oSy A e sl )l

Aoyl 28l gold Gylatl (e (Aol /55liu) Aungull 259541 48yl Jasugin (4) JSCAJI
Sl e o /yuuall
B Aistes idl eliae 3 PM2.5 9 PM10 Zadull bl 3680 Gilosl clisdl .2



A Geographical Analysis of the Concentrations of Air Tiny Pollutants PM2.5-PM10 ... Alkhushiban

bl paian LS ((flus 9 — 6) (Bl 9 — 6) tlea (a8 (e PM255 PM10 ASTAT Gilejdl bl cm ) da (38Ly
Q Oheh 9o LS Ayl il cislag o(usesdl — ws¥1) idaadl alily (Cadly Zaesl) sallaadl alT o @3 Lia 2SI Gilesdl
(Y gl e ((6.5) JSad!

7855 lsg 2l (3p / Auns,Sin 34.83) 4 G)las «(3p / Asn9,S0 37.96) 7 Luall ilelus I3 PM10 581,35 Lasgio 3y 1/2
J‘}ﬁ‘ U'L" ¢Luldly CLL.‘A.” Slelw S (3‘= /J\“.‘:_.Ajjﬂy 2817) c(3|a /ji._a..nj)s.um 2983) PM2.5

(Jlstl e (3p / Ae09,S0 33.29) «(3p / Asa9,S0 39.50) cxs allaall alilg Joall LT M5 PM10 581,53 Lasgin 791,35 2/2
Jlsdl e dlaall alily Jeadl oL (3p / fee9,S0 26.02) «(3p / fse9,Sun 31.98) ¢ PM2.5 cillassgio g5 LS

couadid) g L iYIS (Agll Chg)lally iy By by a3l leiudl sda 151,35 o e gl Ay ousall lia 89
oy 7 ball Slelos I3 cagalall Leelasyl Lo 3] L Solug cilouz! sia 35,5 30z @1 lasdly gl Jlg 3yl Ay
ALl IO 2550,01 38,5l @z 8L e Amesbdl «Jadl Laslag wllas) g & gadll Jandl alil Leelaslg «cngend) Sliles ¢ Las)
Jasdl

[ e ICL.MA

PM10

PM2.5

40 35 30 25 20 15 10 5

o

Tslung IxLiwo PM2.5 5 PM10 S5 da e (5) JSad!
&::Lg.“ Jos ) Z)-\-qé-“

PM10

PM2.5

45 40 35 30 25 20 15 10 5

o

B g il mdead) ol

Aaall alil g Joadl ALY PM2.59 PM10 1S 5 Jassia (6) JSid!
Eold) Jas o0 1yuall

plageiul @ tlag Bilas] Als lBgyd o2y J) diogilly (il SlAall sia M5 PM2.55 PM10 SlnS,5 o &laally
ot «(0.05) oy J8T Agiall 2auall e Lslias] 215 39,8 Slia (e 6T LIS (0 (39 (4 3) Jgt ANOVA gals¥1 cpliall b3
PM10 SIS 55 o Slasdl cnbadl e Lagd o allaadl ‘al._ijj gres| ‘aLﬂ o casladly Lo Loall cilfall > 2a80l cladudd) olnS s
o g Lasy) ) I § ams Uy LET 83 LS 1 7 Lall cilelaw J5Us Liails (elisy) cllia o 1530 3] coludly 7 Loall ciliad
Lol hgylall aas J) BLAYL (Bylall e 5831 515 353501 (Bl cnlliad] malilasl 5ab5 oo LaniSs Loy <59l 485>
RO U 33 (P EXT-PRPES [ POA [IRER (I {RENES X1

(Tsbus 9 — 6) 5 (> Liso 9-6) Aiajd! 5,1l PM2.59 PM10 InS AT galo¥l bl Julms gl 1(3) e

Alasyl YL




Journal of Nature, Life and Applied Sciences (JNSLAS) ¢ Vol 8, Issue 3 (2024)

PM2.5 3.51 0.065 Ula ps
PM10 4.25 0.043 Ul
o ldl Jos 0 /5uall
Lue g Alaall ALl g Joadl aLY PM2.59 PM10 &S ol cpabiadl Jelows il :(4) Jguzed!
aulasy) YL
PM2.5 0.0 1.0 Uls pe
PM10 0.067 0.796 Uls ps
Ll Jos 0o / jusal]
salias e (PM2.55 PM10 22801 cleiudedl 58539 (3ol e 459,01 Sl qmmg (((£58 of (utsy) Boskall g3 o DSl .3
By Aoty g\i&I

3> dueyally daypudl Gylall (e PM255 PM10 5815 Iassiie oid gl o(7) JSCald 20591 8el,al) IMs (e La5DU

Ol £PM2.55 PM10 5181535 « (£57alls (st Il slall 95 Gt el Jelns 2l (5 (61 (5) Jgamlly cctid) gladl 3 il solias

& bl el (oo 2oyall Bueyally Ball Bylall oy eslo) G ANl 2a80)) clebuddl listun (o Lslias] &lls Bg,8 Cllia

& SLa My w1 LS, L L gy (9,01 A8l ammg ass I Gkl e Lagloliig 5,01 38, s3lud o1 « Ul Zagasy (Al
syl @ Aalall 42800 cleguedl 51,5 5503

Bl Gkl e i Gkl

37.88
25.99
49.21
32.03

PM2.5 PM10

Gkl 95 cous PM2.55PM10 1S 35 Jawwgia 3(7) JSCE!
ZoLdl Jos (po 2 youall
e yally duts I Gylall (e PM2.5 9 PM10 5SS galo¥! bl e sl (5) Jgazed!

Al AN
PM2.5 5.97 0.017 Al
PM10 10.79 0.0016 dla
oLl Jos o /pusall

Ogusty byl dalas alaseiwl @3 PM2.55 PM10 #S15 Sibigiuny Gkl (de 2y9,L1 aS,a) e (i A8Mall wialy
- deladl G ahled! sas - 59l 4S5 AUS oy Aibas] AV 13 Lzge L)) A8Me 3529 mliadl yilsl udy (6) Jsux

el sbgiae 3365 J 6355 595l AS> ABLS 5oy oof ] iy 1dag (PM2.55 PM10 Aadull Slebudells elsdl 505 ligiuay

st cleuslls
-Blall e PM2.55 PM10 sbigiumg 4y 9,1 4yl 28LS (s g Byl Jolas il (6) gzl
Sl pdid] oy A8l aslasyl YL
Aol oyl JsliaPM2.5 0.429 0.00017 als
aeludly oyl Jslie PM10 0.461 0.000047 als
oLl Jos (0 /el

10



A Geographical Analysis of the Concentrations of Air Tiny Pollutants PM2.5-PM10 ... Alkhushiban

:@‘aLu.ll Lads

szl Lmall Sbgiadl as 2a5 tAugyull adlsll § PM255 PM10 258001 Silapucll Sl5S,5 lawgio oof gl ylad .1
Aoyl ad) Gles A (e 8yoliall elgdl 89 il 2l LBdg cdluzally

Gobll e Aadlgll dlaall Fle i Hlaas de Sl s o 3] Lol PM255 PMI10 3815 ool J) mludl 255 .2
Sopall de Gl Boyle e Aadlell okl Aapis Hlasaey cJuadl Gobog cigd ULl 3oyko ¢ L, )

IS5 ot Glasdl bl lae Lagd (Aa 8l leudell @l3Sy5 o Wlas] 1o Giley gl b ed 45T J) 2alyul) cdings .3
bl el Blae  Jo¥1 7 Luall el I3 ials ELasy| cllia o amh 3] (PMTO

il sealiae @ PM255 PMI0 3815 il § Bge oo 6355 — (£5ally (s dl — olall Ziegs o e dwlyudl il s 4
EOTINIY

PM2.55PM10 3S1,5 =¥ 0ae 3805 ¢ i) alisna oo Lnydll Golall e 9,01 48,1 25U e 55 .5

1S lo gl

&3l LA Slgtie pads G LeelaS slasly Auall § @iell eliaS Latazll @lanl cilsr Je 2eg 3l Hlea¥lsoly 1

09,01 23U 13 Byladl e 1aay ol 51 (i) taliae Jdis die 2udedly Hmanll ulally 49,01 2dkudl Loyt sleln .2
Al

seliae Js> (PM2.59 PM10 cibigtuss 2uols cibily sucls adga) Hogaudl 2oyl ALl $yiun (e Ailes wlulyclya) .3
ISR EREIPVAY

2=l palall aals

gyl 2l

pslall dlms gl Appall AL § LI <l e (s S35 aLo¥) Buama aloj @ slodl B39 GISH Julmatl! (2023) Jegpedl -
26-15 (2)7 tpdadanlly Aslslly apdall

28se o (OlieslS — alS) Gl e ol > @z alibas] Js> ul8Y goladl JJull (2022) SN -
http://www.unescwa.org/sites/default/files/pubs/pdf/regional-guideline-statistics-volume-road-traffic-arabic_0.pdf

pse oo sledl Basr ewlas AL Lelall L (2024). sLo W gbslls SUL -
https://ncm.gov.sa/Ar/Environment/EnvironmentSector/EnvStandards/Documents/%D9%85%D9%82%D8%A7%D9%8A
%D8%B3%20%D8%AC%D9%88%D8%AF%D8%A9%20%D8%A7%D9%84%D9%87%D9%88%D8%A7%D8%A1%20%
D8%A7%D9%84%D9%85%D8%AD%D9%8A%D8%B7

Bygdiin ne o158 sy Ay gaad) A pall ASLAly By Aigue § 20Sdl A bl ©0053.(2018) T gLl -

(2022 52019). gyl 5ty chimys sl Wikt kel -

8l 1] el 2165 .(2024) sy ke ks -

(YN LS Eigmy Alms 2018 — 1016 5401 I Lolias! g (5L Aiss § PM10 and NO2 58155 0usds (2022) 5 coloskes -
sl daals

https://www.who.int/ar/news-room/fact-;a8ss (0 (2l sladl ) dazell elgdl &igls (2022) 2dlad) 2xinll olaia -
sheets/detail/ambient-(outdoor)-air-quality-and-health

Atad) Alesd B, )l Bsaadll Ul 3 sloell 35 00edi (2020) .o (3l ey o] 2 cpobiadll g cgeinll clgmiuai -
154127 .(9)49 kel aslall Al (oliany o -dlall st — Al Aalys)

Asgaad) syl 35L11L(2017) Aumglyuntl 2oladl 2iin -

References
- Alhajri, F. S, Abo El-Nasr, M. M., Abdel-Halim, H. E., Al Hajeri, N. S., & Al Fadhli, F. M. (2017). AIR QUALITY MODELLING
IN AL-MANSOURYIA AREA KUWAIT. Journal Of Environmental Science, 40(1), 75-100.

11


http://www.unescwa.org/sites/default/files/pubs/pdf/regional-guideline-statistics-volume-road-traffic-arabic_0.pdf
https://ncm.gov.sa/Ar/Environment/EnvironmentSector/EnvStandards/Documents/%D9%85%D9%82%D8%A7%D9%8A%D8%B3%20%D8%AC%D9%88%D8%AF%D8%A9%20%D8%A7%D9%84%D9%87%D9%88%D8%A7%D8%A1%20%D8%A7%D9%84%D9%85%D8%AD%D9%8A%D8%B7
https://ncm.gov.sa/Ar/Environment/EnvironmentSector/EnvStandards/Documents/%D9%85%D9%82%D8%A7%D9%8A%D8%B3%20%D8%AC%D9%88%D8%AF%D8%A9%20%D8%A7%D9%84%D9%87%D9%88%D8%A7%D8%A1%20%D8%A7%D9%84%D9%85%D8%AD%D9%8A%D8%B7
https://ncm.gov.sa/Ar/Environment/EnvironmentSector/EnvStandards/Documents/%D9%85%D9%82%D8%A7%D9%8A%D8%B3%20%D8%AC%D9%88%D8%AF%D8%A9%20%D8%A7%D9%84%D9%87%D9%88%D8%A7%D8%A1%20%D8%A7%D9%84%D9%85%D8%AD%D9%8A%D8%B7
https://www.who.int/ar/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
https://www.who.int/ar/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

Journal of Nature, Life and Applied Sciences (JNSLAS) ¢ Vol 8, Issue 3 (2024)

- Amorim, ], Valente, ., Casco, P., Rodrigues, V., Pimentel, C., Miranda, A., & Borrego, C. (2013). Pedestrian Exposure to Air
Pollution in Cities: Modeling the Effect of Roadside Trees. Advances in Meteoroloqy, 2013(1).

- Davies,G., & Whyatt. D. (2014). A network-based approach for estimating pedestrian journey-time exposure to air pollution.
Science of The Total Environment, 485-486, 62-70.

- EPA Portal. (2021). PM10 & PM25 particles in the air. Retrieved from https://www.epa.vic.gov.au/for-
community/environmental-information/air-quality/pm10-particles-in-the-air

- Hu, H., Chen, Q., Qian, Q. Lin, C,, Chen, Y., & Tian, C. (2021). Impacts of traffic and street characteristics on the exposure of
cycling commuters to PM2.5 and PM10 in urban street environments. Building and Environment, 188, Article 107476.

- Matthaios, V., Lawrence, J., Martins, M., Ferguson, S., Wolfson, |., Harrison, R., & Koutrakis, P. (2022). Quantifying factors
affecting contributions of roadway exhaust and non-exhaust emissions to ambient PM10—2.5 and PM2.5—-0.2 particles.
Science of The Total Environment, 835, Article 155368.

- Nazarenko, Y.Pal, D., & Ariya, P. (2021). Air quality standards for the concentration of particulate matter 2.5, global
descriptive analysis. Bull World Health Organ, 99(2), 125-137.

- Qiu, Z, Xu, X, Song, J., Luo, Y., Zhao, R., Zhou, B., Li, X., & Hao, Y. (2017). Pedestrian exposure to traffic PM on different types
of urban roads: A case study of Xi'an, China. Sustainable Cities and Society, 32, 475-485.

- Singh, V, Sokhi, R, & Kokkonen, J. (2013). PM2.5 concentrations in London for 2008—A modeling analysis of contributions
from road traffic. Journal of the Air & Waste Management Association, 64(5), 509-518.

12


https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.epa.vic.gov.au/for-community/environmental-information/air-quality/pm10-particles-in-the-air
https://www.epa.vic.gov.au/for-community/environmental-information/air-quality/pm10-particles-in-the-air

