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The topic of this research is "A Density Estimation of PM 2.5 using Machine
Learning". The objectives of this research are to define important factors for PM 2.5
and to develop relationships between considered factors and PM 2.5. The aim of this
research is to determine factors those affect the risk-level of PM 2.5 as high or low. The
research scopes on the the historical data of PM 2.5 values in the year 2020 only, and
the data sources are the National Statistical Office, Meteorological Department,
Pollution Control Department, Thai Meteorlogical Department website, Air Quality
Historical Data Platform website, and Google Earth. The research method aims to
analyze the collected data of PM 2.5 to find the best volume-prediction model of the
PM 2.5 pollution using RapidMiner Studio. The results have shown that factors affecting
PM 2.5 those support or push the danger level are female populations of the province,
precipitation, female populations of the district, air pressure at sea level, and metres
above sea level. In contrast, the total population of the district, male populations of
the district, season, temperature, and humidity are all factors that can decrease the

hazard level of PM 2.5.
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Regression (Iullmyi%ﬁaiﬂ),

Classification
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A13199 2.1 Fayadanasiuuuusng o

Yodanasnu A5 UY Usznn

Tang 7 buly g Lduw (non-

linear)

Fast Large Margin W U110 fast margin | Regression, Classification
learner 1a® linear support
vector learning WIHAGNS
Ao Tunadns A ldan
SVM LuuAaIad N3
logistic regression W Fast
Large Margin @11150%11974
Fugadeyadididiegeuay

ANANYUEVANEATUTIENS

Deep Learning WMITEUTUUUIRLLIRAMY | Regression, Classification
AFAEULUUNITNUVDS
1A59Y18UTEa MUY B
(Neurons) lag w15z Uy
lasaveUszain (Neural
Network) 119 aufy naiy
u (Layer) wagvinaisous
Toyan19819 §aveya
aananazgninluldlunig
n5133ugUkuy (Pattem)
3039 A MUIAVY U oY

(Classify the Data)

Y

nsiseuiuuulsiiiiaau (Unsupervised learning)

kY

v A

ANDSNUILATIVADULANIZTOUATNUB UL WNIUULASUTIAINNNIT IARNAANE T 9

Y
AATY Wy M3dTateyausyuInsiiemiuulky (pattern) Yestayatiy)

Y

annsaldnisiseusuuuliidaeuiioslifenisnaeiin machine uwisUszinnla

2819ls uazisdRINTTTanesiutuienn pattern wazuuaUssLANtaya
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ArfnINAINIUINENUNTREUIVRLATEY

True Positives (TP) Ao Hadnsfuuuaonihuadnliogisgnses

True Negatives (TN) fle nadwsiuuudrassvineiBsaulsiogagnies

False Positives (FP) fie adnsfinuuiaoninneideuinlignios

False Negatives (FN) Al nadwsuuudaesyinuneidsauliignios

Accuracy (A1) e dndiutesnisninnisaliuuusiassitldintugndes

Accuracy @nunsamuIulangdl
Number of correct predictions

Accuracy =
Y Total number of predictions

TP+TN

| TP+TN + FP + FN
Precision (A113L11849) fa FAdiuveILUUTNABwIUgEUINAgNABIRSY 9 90

Accuracy =

WUUIIABIYNUNETUINTINA a@1unsadenylaeadl
TP

TP + FP | |
Recall (M33¢anla) Ao dAdIuYRILULTIAYINNLITIUINTIYNABIITY 9 NLATU

Precision =

Y

M3syeENgnaes aunsatenulddal
TP

Recall = TP+—FN

2.2 Particulate Matter 2.5 (PM 2.5)

Auazeosvwinliiiu 2.5 luasaw (PM 2.5) Wud un diduriugudnaalaifiu 2.5

luaseu inannsunlndnmineiunIvueg N5 iann1sinens il wagnseuiunis

9eamnssy (8] ansawdnlutaganludenls WunavihbiiAnlsaluszuumadumela uay

Isavanang 9 mnlasululsinasnnuseidunauasasauluiodeaven vilinisvieu

YasUondonUseansninas vinlvvasnausniau fe1n1svueauia PM 2.5 wuadu 5 seéu A

faus 0§19 201 Ul Fauragsvavazltd dudydnwalluSsuifioussAuresnansenuse

gun1meunly (An5199 2) Inedvtannineinia 100 AEANTEUMNNIATIIUAMAINGINA

luussernialaenald mndvdgunineiniadaA1gaiunit 100 4anadnA1AuLTuTuYes

Ua¥N19eINANALALNIRNTEIURAEAMA I NDIN AU UL UTINANSENUAD U oWy

YU LV VU
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’ ' o a ¥ =) ¥ 6 [
N15¥A9NsTUNA1NMIS viseldaunsaitaariu
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i Lo weladuin mgniau wuuminen
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1 a =2 6
POULNRY AITUINYILNNG
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Wunnduanunieeiniege nieldgunsal
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MAUANAITUTN NN

PM 2.5 fig Huageasuuiadntiiiu 2.5 luaseu e1aifisvegisiieinfiawiadssana

1Ty 25 vesduruAugnaedunNiyed dnuunivwnvesuywdtuliamnsansedld

Ml uazessrladarunsaunsnszaroignindumela nszuadien wazunindug

Y
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13

SA.AT.MANT WesHUNa 219158 U529101ATY1TAINTTUA UG BY AU E

AAINTIUAIANT JUIAINTAUNITNGITE LazAnznITUNITUoITUkazYTnNaNyn1all
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[y =1

Wesanindiu (nUw.) Wanudinlaw PM 2.5 imaundyiueil Ainain 4 a1 [10] Ao
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Y

WAIN TN 4 wias Aneliie PM 2.5
& 1 o a a o 1 1 ) a 5
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40%
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T uiuUAINU U
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a

MUNINTgIULAETIUNNTee JuduielininsgRewmsivdey
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[
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aadn1seundelan (WHO) Awualv PM 2.5 §aaglungudl 1 vesansnousiis fausl
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2.3 RapidMiner Studio
2.3.1  wuzid1 RapidMiner Studio

Tanlugatfagduldiiudilugyaiiisondn “Big Data” wie “doyasAuniaia”
Homnluudagfuiidoyaiiatuinune Wy doyaaudnues Facebook Teyan1sdedudn
Mnlugidesuniinasing q wazieliiAnyssleviinnignuisnisdndudenidoyasd
umawaiuTnsliages (analyze) Sanmadanieildsumsiouedisgdluiiagtu fe
wafia Data Mining Fufhumafafidumenuduiusludoya wu danfdeidesudgniae

¥ v

Forndousiuluale wset1gnA1na Like n11 Facebook page gnA19Liuin Facebook 3

Y

a

syUULUEIh page U 9 Tiendewlide nie msasrslunaiierueddianinduly
awAn 1y vunsgenvglulasunadaly vie nisvihwedmiineuaulvufiazaiesnain
u3svlugae 3 Woudnavih fedramdrddudunainannisinneidoyannadiu Data
Mining

nsasgidayadie Data Mining dfdudufifdeuluilandioussiuindoustn
wilafe mstenduifidreliinmsimsedlainetu ueonduasdulngasfuronduas
\WFanelvd (commercial software) L1 SAS Enterprise Miner #38 IBM Intelligent Miner
ni1n1sasud ovenduasidsgsAamard urldnueiaagliduarlunisamudngy
AUTENOUNTIANMNVWIANANUALAUIAERN (SMES) 139019158 U138 way UnAnwseau
Uy lnuazion Tunmingnaenig 9 ﬁqﬁgﬁ%mwﬁqﬁﬂzﬁﬂﬁmmmm%Lﬂiﬂgﬁﬂi’f@ga
wiailiAenisld open source software fignssaniiinanunldouldlaglddodqlddne
U gaiuad RapidMiner Studio 8 @adumensuisnis Data Mining i ld3unistmning
;ﬂsﬁmumﬂﬁqmmﬂﬁﬂﬁzﬁ KDnuggets.com Wied 2013 uaznauilfsiaununge RapidMiner

Studio 9.9
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: <new process> - RapidMiner Studjo Professional (Triai) 7.0.001 @ ITSSuporn - ol
Efe Eot Process Ywew Coonectons Cloeg Semogs  Egensions

il B olict AN | Dosign Resuits @ cuessons »
Operators Process Parameters

© process i3 W Process
» 771 Data Access (46) i -
» T Blenang (77)
» T Cleansing (26) e logtle
» T Modeling (125)
» 11 Sconing (10) - 4. Parameter |
» 7 Vanaasen O 3. Process . i
! )
) umas | 1-Operator
» T Extensices (17)
=GatMore Oparatacs & Show adanced paramaters
/am Sompabtasy (7.0 001)
Repository
D Aca0aa = Help
b O Samplos Process %
» Boe "_ :
» T Local Repasiiony (1w
» Cioud Reposiery - frneps
The r00% OPerator which i the OUTer MOST OPRrator
= Reccenmended Operators | W of every process.
2. Respository | 5. Hel
eSS £ Retieve 28 12 T Select Amrizutes s ow’  JJSetRote 8 an } 5 D ‘

91n3UA 2.1 wih Design RapidMiner Studio Usgneuse 5 dwmdn o

5Uf 2.1 udieinslusunsy RapidMiner Studio

=

(%

1. Operators \Jugudildiiuileesisnasildlunisiauimuedsdmiungy ¢

Tnenguildnundendsiurzgninedlunquidediu wazasuladnd 8 nqulewesiswasfe

1.

©® N o kR BN

Data Access
Blending
Cleansing
Modeling
Scoring
Validation
Utility

Extensions

» © | Data Access (46)
» "1 Blending (77)

» " Cleansing (26)
» 1 Modeling (125)
» 7 Scoring (10)

» "1 validation (30)
» 1 Utility (85)

»

—

Extensions (17)

;nlﬁ 2.2 %tinfng Operators
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2. Repository @1uiiliudusnnislald RapidMiner Studio 983IAN5ToYAN 3
uasie DB (adiua) Local (luinsesnendininesiildeg) waz Cloud Repository (luaanas)
ImenAulng Data Set wag Process @19 9 weniuauazinawmasiu

3. Process \Juntimanlunisiteulunisadraduswadivmsusi Machine Leaming
vosenfuasl Insasilawesinmosintsznauiiioadslusiwatumauingussasdves
Tandigals

a. Parameters \JuduiifvuanisfiwesiiduseasiBonves lowesisnes 1
Aonldau 1wy Tewesisines Set Role 1u Operator i in1513wmas7 1A 89 903d09
wimesae uenviitidiuy Fadumimesilddmunewinnveslsiwainazidenlny
%Qﬁ]’lﬂ@h@ﬁi’m \don time btw_stop Lﬁmmﬁwwmaﬂﬂiwa uay WSRes target role Lﬁa

! a s (3 [ &
3EUYNNITReso NI label 111U

Parameters
— . ) Set Role
Pi » ~ + B ’,
© Process G Operator ) & Wi
~ A atiribute name ame_btw_stop v 4
Retrieve T —_ . Aoviyplodet S target role tadel v
b Qs T arh d wer mh —
/el ™ B g ¥/ Parameter
- S = setacational rotes 2 EGtUS (0)
Fifter Examples LUinear Regression
d o wa ) v mod §
l Y ll ! g y

-t B
f

gﬂﬁ 2.3 %169 Process Waz Parameters ¥89#2tof 3 uag 4
& ) \ & a o 3 sal a v |
5. Help {udiudiomaedwsuanssigazidunvesiilaive sismesifenldanuegy
AU 181A U9 RapidMiner Studio 7 98 UMW UL LAEIIUAELDYAATI 9 VDI
loasisnasnindaen1snsigazdunuInnItaeluil Jum to Tutorai Process 43¢ Link
luguadledidseazidunvadiganu Operator Mided Lyu lalasisinesde Linear
Regression lunti Help Avzuaniniu lawesisnes NldMmuindoyainain data set lng

1435 Linear Regression

— —
&=
Y m) Performance

D

Q\xv ;wf‘.
d e % wa

= SR
Operator 5 show advanced parameters erp)

Help
ples (2) L
5 e Linear Regression

ot ) ¥ RapidMiner St o Core
unm )
+ | Synopsis
> This operator calculates a linear regression model
« from the input ExampleSet.

ump to Tutorial Process

¥ solitData o5 24 ) o2 it

JUN 2.4 wiieie Help vaswindadn 5

#1U”09 Auto Model w81 RapidMiner Studio mmaa@ié’ﬁwﬁ 3
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35N1579¢

NN 1IRITNITITNMTUTLNUAIAINUNUIRUUYDY PM 2.5 EN15i38U3veq
1n38¢ laen1sl4lusunsy RapidMiner Studio Tun133iasieviveyaves PM 2.5 A18n159)

AMNENRUSTENIN PM 2.5 Autladedu 9

3.1 3Lﬂ§’13ﬁ‘ﬁ'€]¥ﬁ PM 2.5 Llagn13n1aasty

nUNd 2 FITeaunsaneaziulainidadendmadeUiuig PM 2.5 A gania
TUNAN 9 AUERINTEAVUINZAG T103UUTEANT USHnauil gamgll A2Nu AR Nsa

ANUARDINIA LATAIUANDINIAINNTEAVUIVIELEA

3.2 iusausaudays

[

A338ANTUN1T WA UTIUTINTRYANUNAITaYA1T 9 Wy Tayatieady

gaileningt wu USunaslu gamadl anudy gideilvvedeyasinnsueniioninet waz

9

Ya v @

Aules Thai Meteorlogical Department w3adaya PM 2.5 §33fivaainnsuaiunuuadiv

wazyiuled Air Quality Historical Data Platform wagannuug3defrdeyailauidaizes

e

wazn1siAuazeIndeys Ineneideivualiien PM 2.5 fiudilignden Dangerous
Rate 10U 0 Favuneanuinlidasldantininounle waziuuslyal PM 2.5 Aided 64 was

a = < = 1 v ! v Y -~ P |
@AY UM Dangerous Rate Wi 1 fanunganuiineslaniinineuise tielidignenis

'
a

Aasgialglusunsy drdeyanilunaslulusingy Microsoft Excel fiagredayauananagy
3.1



rrauindalul (

W wilwsn  won whlasmhneay a1 dewa T amme S8l Guyd O dodaniv
alit w1 A A
8 I y-iHlvlovA
W ] ime [ o [ And wan muty iy ~
AL fi  date -
3 ¢ ) 3 F G H ! /| K L M N o » a R s T u v =
1 |date Imonth season proarea disarea  high propopM propopW propopA  dispopM dispop W dispopA  PM prec temp humi ws. pres 5 pres RATE PM Danger Rate
2 2/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 62.00 0.00 27.10 74.00 8.30 101520 1016.90 3 1
3 3/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 66.00 0.00 2750 75.00 6.00 1013.10 1014.80 3 1
4 4/1/200 1 3250100 130.60 500 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00  94.00 000 2800 7500 390 101140 101310 3 1
5 5/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 124.00 0.00 27.60 73.00 410 101180 1013.50 a 1
6 6/1/2020 1 3 250100 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 126.00 0.00 27.70 70.00 340 101140 1013.10 4 1
7. 712020 1 3250100  130.60 500 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 134.00 000 2790  74.00 330 101090 101260 4 1
8 8/1/2020 1 3 250100  130.60 500 39355100 425537.00 819083.00 33680.00 36800.00 70480.00 14500  0.00 2820  73.00 380 101030 101200 4 1
9 9/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 142.00 0.00 28.60 73.00 450 1009.40 1011.10 a 1
10 10/1/2020 1 3 250100 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 135.00 0.00 28.90 73.00 3.80 1008.70 1010.30 4 1
1 11/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 144.00 0.00 29.20 79.00 4.60 1008.60 1010.20 a 1
12 12/1/2020 1 3250100  130.60 500 39355100 425537.00 819083.00 33680.00 36800.00 70480.00 143.00 000 2960  75.00 500 100820 1009.80 4 1
13 13/1/2020 1 3 250100 13060 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00  125.00 000 2800 77.00 490 1009.40 101110 4 1
14 14/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 120,00 0.00 28.00 76.00 420 101000 1011.70 4 1
15 15/1/2020 1 3 250100 130.60 500 39355100 425537.00 819088.00 33680.00 36300.00 70480.00  133.00 000 2770 7500 310 101040 101210 4 1
16 16/1/2020 1 3250100 13060 500 39355100 425537.00 819088.00 33680.00 36800.00 70480.00  119.00 000 2830  76.00 350 1011.00 101270 4 1
17 17/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 146.00 0.00 28.40 79.00 310 101130 1013.00 4 1
18 18/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 129.00 0.00 28.40 74.00 410 1010.70 1012.40 4 1
19| 19/1/2020 1 3 250100 130.60 500 39355100 425537.00 819088.00 33680.00 36300.00 70480.00  157.00 000 2860  78.00 360 101140 101310 4 1
20 20/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 155.00 0.00 28.60 73.00 460 1012.80 1014.50 4 1
21 21/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 163.00 0.00 28.30 74.00 3.60 1013.40 1015.10 4 1
22 22/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 159.00 0.00 28.90 79.00 3.80 1012.00 1013.70 4 1
23| 23/1/2020 1 3 250100  130.60 500 39355100 425537.00 819088.00 33680.00 3630000 70480.00  146.00 000 2030 7800 670 101070 101230 4 1
24| 24/1/2020 1 3250100 13060 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00  136.00 020 2040  77.00 840 1009.90 101150 4 1
25 25/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 96.00 0.00 28.30 83.00 10.00 1009.10 1010.80 3 1
26 26/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 73.00 0.00 27.70 67.00 7.10 1008.10 1009.80 3 1
27 27/1/2020 1 3 250100 13060 500 39355100 425537.00 819088.00 33680.00 36800.00 70480.00  76.00 000 2720 6700 830 100810 1009.80 3 1
28 28/1/2020 1 3250100 13060 5.00 303551.00 425537.00 819088.00 33680.00, 36800.00 70480.00 8200  0.00 2580  67.00  4.10 101010 101180 3 1
29 29/1/2020 1 3 2501.00 130.60 5.00 393551.00 425537.00 819088.00 33680.00 36800.00 70480.00 136.00 0.00 26.70 74.00 4.30 101110 1012.80 a4 1
Sheet1 + « »
H @ O - 1 +

5U 3.1 Excel msadioya

Tng date Ao Juil, month fle 1iey, season As ggna 1 1Wuggnun 2 WuggFeu
3 1 Jugqnu, pro area Ao WU T TR, dis area Ao A UM 61LN0, high AA311g 9311
seutimzia, pro pop M e dszannswieludmda, pro pop W e Usssnsndslusanda,
pro pop A fis Uszrnssiuludenia, dis pop M fs Ussrinsviglusine, dis pop W As
Usgvnsnag slusne, dis pop A As Uszainssanlugiine, PM a1 PM 2.5, prec Ao
U'%mmwmmfwﬂw, temp #® 9aunl, humi ﬁamm%u, ws 7B ANU5I8Y, pres ABAIINAN
91076, s pres ABATUNABINIAI NI UL LA, RATE PM fie A1vesd PM el Ju 1 3
Feondu 2 Avdeadu 3 8dudu 4 dunadu 5 uaz Danger Rate Ao AANSUATIY 89 0

Asludasldniinninausly way 1 As saslantiininaulse

3.3 iddayaundasienniglusunsy

Tugausnnial Iduarndianuduiusazarnisonlaiduluinannnse wie

aa

Regression ulilaidayan1aoadiasizaelusunsy SPSSv22.0 Aliansnsamameaifng

U

6 4

winngadlunsneulangiidesnisls Jaldeulusunsuledasgviundy RapidMiner Studio

lneld Machine Learning lun133ta51e91 waennag3delaldilandu Auto Model iamluina

nangn tneilsdduiifuilsdduinlusunsuazdnidunisdenluealiundldnuesainnis

[ o

Aasgideyatdnfimunli

JUADUIUNTANTUNTIATIZA AU UAaMETINTY Auto Model His18azidunnadl

ee



8nslUHsATu Auto Model 299 RapidMiner Studio

19

W <new process> - RapidMiner Studio Educational 99.000 @ DESKTOP-ECVHTKP - =] x
Eile Eat Process View Connections Seftings Eptensions Help
L IR > BE2 RN | o Design Resuits Turbo Preg 2| misudo v
Repository Process Parameters
© Import Data = © Process PP PR 43w  Wboos
» W Training Resources. logverbosity init v
» 7 Samples loghile [
» & Community Samples -e-iv 3 ~
» I Local Repository
» B 0B
Operators
& Show advanced parameters
+ Change compatibility (9.9.000)
» 77 Data Access (58)
» 77 Blending (82)
» [ Cleansing (28) Halp
» 15 Modeling (167) ' Process
» 77 Scoring (14) ‘ R Studi e
» 7] validation (30)
» 1 Uniny 85) i
- The root operator which is the outer most
¥/ Bdnsions (2) \ operator of every process.
Leverage Dbased on your process design!
ik chach Sacihcs bn b - @ i ~ Description
@ \anveiizce M s Whscom sl Each st -
U 3.2 Suneu 1
3 >
= A bLsz o =
v
- 903U 3.2 nanidu Auto Model azlnaanmisingaegun 3.3
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File EGt Process View Connections Sefings Estensions Help
=
Ll - - e R ( Pre -
H » | [/ Desin | Resuts . TutoPrep | AutoModel | Deployments £ misudo
Auto Model
Load Data —— -~ ®
°o N ——,  —(y
Recent Data Sets Select Data for a New Modet
new All data PM with season || b W Training Resources g3 Inf ;
. » B Samples nformation
» & Community Samples (zcnne Please select a data set from your repositories.

new All data PM with season
. . ~ I Local Repository (oca!

» @ Connections

I new All data PM with season ¢ » B cata
Vi » [ processes.
» W 0B eosc

Load Results

A
I Deep
I Ran auto N

Ran 40 40
v

SELECT RESULTS FOLDER |

gﬂ‘f/’i 3.3 tunaufl 2
- 9In3U#l 3.3 neditl IMPORT NEW DATA agldaenmusingsisgui 3.4
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I-H.

Auto Model

P -

Recent Data Sets

~
I new All data PM with season

-
I new All data PM with season £

I new All data PM with season 1

v

Load Results

A

I Deep
I Ran auto
Ran 40 40
Reposit 0y

SELECT RESULTS FOLDER |

el
) Import Data - Where is your data?

Where is your data?

1l My Computer

! Database

P Aiswudgio v

more data source

K cancel

5UN 3.4 Tunaui 3

- n3UN 3.4 Fenuvaslidvesdeyaiiisnaziunld ndnaduunasiidniienuaiae

Isonmusingfsgudl 3.5

Ele EGt Process Yiew Connactons Se
= B -

Auto Model

Recent Data Sets
I new All data PM with season |
I new All data PM with season 1|

I new All data PM with season
a tonidata Pl

Load Results
IDeep
IRnn auto

I Ran 40 40

W) Import Data - Select the data location.

SELECT RESULTS FOLDER |

x E
P | Aisudio v
Select the data location.
Project v —-m Ak LB R ®
Bookmarks File Name. Size Type Last Modified
¢ —LastDirectory data File Folder Mar 14,2021 A
el File Folder Mar 13,2021
| | wcslcaa File Folder Mar 28, 2021
I File Folder Mar 13,2021
b o File Folder Mar 13,2021
| cooses File Folder Mar 26,2021
B 151.5PSS Statistics 122 164-EQUINOX 2ip T74MB  WInRAR ZIP archive Sep 21,2020
X wih season ssx 148 #hcrosol Excel Worksheet  Mar 28, 2021
3 new-All-data-Pi-wih-season-test disx 291K8 Microsoft Excel Worksheet  Mar 28, 2021
| 8 new-Al-data-Pik-with-season-Train st 18 Microsoft Excel Worksheet  Mar 28, 2021
2 perform except logis docx 12u8 Microsoft Word Document  Apr 1, 2021 - E
@1 Report_TH docx 652 KB Microsoft Word Document  Apr 4, 2021

|

new Al data PM with season xisx

All Files

The selected file will be imported 3s: Excel Change

— — Next Cancel

sUN 3.5 Yunaui 4

- An3UR 3.5 Weadenldlauds inadu Next aglavaninusingaagui 3.6
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>
File EdGt Process View Sel
W) import Data - Select the cells to import. X
L IR " BE2 B - P | misudo v
PR Select the cells to import.
Sheet Sheet! ¥ Cellrange: AU Select All ®
A B c 1 3 ¥ J L3 L ~
1 date moath  season  proarea  disarea  high PrOpopM  propopW  propopA  dispopM  dispopW  dispopA  P”
2 Jan220. 1000 3000 2501000 130600 5000 303551, 425537 819086.. 33880000 36800000 70480000 6
3 Jan3.20. 1000 3000 2501000 130800 5000 303651, 425537 819083 33880000 36800000 70480000 6
Recent Data Sets 4 Jn420. 1000 3000 2501000 130600 5000 303551 425537.. B19088.. 33680000 36800000 70480.000 9
5 Jan520. 1000 2000 2501000 130800 5000 303551, 425537.. B19088.. 33680000 36800000 70480000 1
InewAlI data PM with season 6 Jan620. 1000 3000 2501000 130600 5000 393551 425637.. 619088.. 33680000 36800000 70480.000 1
Sl Reposaniinl F 7 Jan7.20. 1000 3000 2501000 130600 5000 303551, 426537.. 819088.. 33680000 36800000 70480.000 1
new All data PM with season £ |8 | J3n8.20_ 1000 2000 2501000 130600 5000 303651, 425537 819088 33660000 36800000 70480000 1
I foryic sata 9 Jang.20. 1000 3000 2501000 130600 5000 303661 425537 819088 33680000 26800000 70480000 1
I new All data PM with season 10 Jan10,2. 1000 3.000 2501000 130600 5000 303551.. 425537 810088 33680000 35800.000 70480000 1
: Py | M a2, 1000 2000 2501000 130600 5000 393551, 425537.. 819088 33680.000 36800000 70480000 1
12 Jan122. 1000 2000 2501000 130600 5000 303551, 425537 1
Load Results 13 Jan13.2. 1000 3000 2501000 130600 5000 393551, 425537 1
4 Jan142. 1000 3000 2501000 130600 5000 303851 425537 1
Ioeep 2| 15 sn1s2. 1000 2000 2501000 130800 5000 303851, 425537... 1
N e 16 Jan16,2. 1.000 3.000 2501000 130600 5.000 393551 428537 1
Ran auto S| w7 w2 1000 3000 2501000 130600 5000 303551 425537 1
I F 18 Jan18,2. 1000 2000 2601000 130600 5000 393851 42853 1
I b s 19 Jan19,2. 1000 2000 2601000 130500 | §000° / 3s38s1..  425537... 1
al Repostornyp v | @ (Jum.z.. 1,000 3000 21000 190000, }? / 3551, 425537... 1
<N 3d
SELECT RESULTS FOLDER |

3UN 3.6 Tunaun 5
- 21n3UT 3.6 asrvdeudnteyanidiun ddamvseld wasdudveyaasunielyl
wnsimuadvitefeunitnuiives Define header row wasaIntunAUy Next 9z

IsRonmusingfegui 3.7

Ele EGt Process View CORNectons Sepme-—smmsiemm—time — L L o <
Wb import Data - Format your columns. X F
L~ NIN " BE2 B - P msudo v
Auto Model Format your columns.
lace errors with missing values | ®
date © ~ month © > season [ Proarea  © v disarea © ~ high © v popopM @ ~ propop W
date ""‘M pomominat | \ He0er real  nteger integer integer
1] san2,2020 | ChanggRgerh |  Binominal 1501 130600 [ 303551 425537 A
2 | Jan3,2020 | Rename coluamn | real 1 130600 5 393551 425537
! -
3 | Jan4,2020 | Excluce column | or | 1 130600 5 393851 as537
Recent Data Sets =
4 | Jan5,2020 1 aate_bme 501 130600 5 393851 428837
new All data PM with season wad S | Jan§ 2020 1 2501 130 600 s 393551 425537
Rep F Jan7,2020 1 2501 130,600 5 393851 425537
= 8,2020 1 2501 130500 5 393551 425537 3
new All data PM with season ¢
; 8 " 1 2501 130600 5 393551 428537
9 | Jan10,2020 3 2501 130600 5 393551 425537
I DN AN data ' wth Eesson § 10 | Jan 11,2020 1 3 2501 130500 5 303851 428537
Y | 1| san1220 1 3 2501 130600 H 393851 425537
12 | Jan 13,2020 1 3 2501 130.600 5 393551 425537
Load Results
13 Jan 14,2020 1 3 2501 130600 5 393551 425537
A
o 14 Jan 15,2020 1 3 2501 130600 5 393551 428537
IR 15 | Jan 16,2020 1 3 2501 130600 s 393851 425537
= | 16 Jan17.2020 1 3 2501 130600 5 393551 428537
Ran auto
I p 17 | Jan 18,2020 1 3 2501 130600 5 393551 425537
18 | Jan 19,2020 1 3 2501 130,600 s 393551 425537 |y
Ran 40 40 < M
al Repositoryiproce woly
SELECT RESULTS FOLDER |

gﬂﬁ 3.7 tunaudl 6
- 91037 3.7 nvnaeuginUsuinvvesteyagniesvielsl dligndeusianunsaidey
Uszanlg fdamusola ddidam axdudn have problems ﬁqm’ndw a1l
Py azduth no problems Tynv1ans ndmInfinTndeuudalinatu Next agld

0N MUTNYAIFUT 3.8
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Ele EGt Process View Connactons Sel

W) import Data - Where to store the data?

B | (B
ruto Mot Where to store the data?

~ Bl Local Repository
~ I gsta
W oot
M new AN data PM Test
M new ANl data PM with season
M new Al data PM with season new <
M new Al data PM with season no date

Recent Data Sets

» [ processes.

~
| new All data PM with season
I new All data PM with season £

I new All data PM with season §

v

Load Results

A
Inup

I Ran auto
< 1 < ame new All data PM with season
I Ran 40 40

¥ | Location #Local Repositoryidatainew Al data PM with season

SELECT RESULTS FOLDER | 0—2mnw4 [é# ginisn ’x Cancel

5UN 3.8 Tunaunl 7

22

P Misudo v

- NFUN 3.8 Renduntsnvzienlid udidelndlval ndsantunadu Finish agle

Y =
WANUIINYAIFUN 3.9
) <new process> ~ RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP
Eile Eat Process View Connections Sefings Esensions Help
N || - H v » v . iews [ Design Results i Turbo Prep Auto Model Deployments

Auto Model

Load Data Select Task repar tSel

e . 3 —
@ RESTART . { BACK o

Clusters Outliers

Predict

Want to predictine values of a column,

pro pop M pro pop W pro pop A dis pop M
Jan2,2020 1 3 2501 130600 5 393851 425837 819088 33680
Jan 3,2020 1 3 2501 130600 5 393851 425837 819088 33680
Jan 4,2020 1 3 2501 130600 5 393851 428837 819088 33680
Jans, 2020 1 3 2501 130600 5 393881 428537 819088 33680
Jan6,2020 1 3 2501 130600 5 393851 425537 819088 33680
Jan7,2020 1 3 2501 130600 5 393851 425537 819088 33680
Jan8,2020 1 3 2501 130600 5 393851 425837 819088 33680
Jan 92020 1 3 2501 130600 5 393851 425537 819088 33680
Jan 10,2020 1 3 2501 130600 5 393851 426537 819088 33680
Jan 11,2020 1 3 2501 130600 5 393851 426537 819088 33680

R . 2 26ns o 5 preee preees 210000 22000

prye 21

SUN 3.9 VUNDUN 8

Y

Want o identity groups in your data? Wantto detect outliers in your data?

36800
36800
36800
36800
36800
36800

25000

dis pop A

70480
70480
70480
70480
70480
70480
70480
70480
70480
70480

70400

£| misudgo v

®

- n3UN 3.9 dendusiagiheslsfiudeya nasntunady Next 3elunidiaziden

Predict 1i09E¥Nu1871A1AMUTURTIEVEY PM 2.5 1usg1elstsannanudunus

yostladosing q AU PM 2.5 agldaenmusingsiagud 3.10



) <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP
File Eat Process View Connections Seftings Extensions Help

= H v } v . ew Design Results Turbo Prep AutoModel  Deployments

Auto Model

Load Data Select Task  Prepare Target ®
P——————)

& RESTART  { BACK @

000 005 010 015 020 025 030 035 040 045 050 055 060 065 070 075 080 085 090 095 100 105

D Tum into Classiication

;s‘l.lﬁ 3.10 Sumaudi 9

- 213U7 3.10 nadu Next Bnass agldaenmusingeisgun 3.11

W) <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP

- o X
File EGt Process Yiew Connections Seftings Egensions Help
== 3 —_—
= H v } v . ows | Df!gn‘ V‘”ARAlnllL“Yumonep ' AutoModel _ Deployments P | AiStudio v
Auto Model
Load Data SelectTask  Prepare Target Select Inputs ®
& RESTART ¢ BACK@
Selected: 16 / Totak: 20
¥_Descleaveion | of seieciai | 9 Desciectan
Selected Status 1 Quality Name Correlation _ 1D.ness. Stabillity Missing Textaess
Q A
7 — season
-
» dis area
—
- ™~
—
— RATE PM
° date s
.
- - mant ¥

5U# 3.11 Yunaui 10
- 9n3UR 3.11 @endeyafiavihuniinsied lnsaani3esne v lugesfideanis

Won waeaniunalu Next agldaanmusingisgun 3.12



) <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP

- 8 x
Eile Edt Process View Connections Sefings Esensions Help
= - » - B iew Design Results Turbo Prep AutoModel  Deployments P | Aiswudo v
Auto Model
Load Data Select Task  Prepare Target  Selectinputs  Model Types ®
& RESTART ancx@
A
Execution Models Data Preparation
Execute on: | L0 Computer v @) naweBayes @) Remove Columns with Too Many Values
Maximum Number of Values: 50 L
@) Generaiized Linear Model
7 Use Regularization @) extract Date information
@) vogistic Regression (D Extract Text information "
@) rastLarge Margin
'm 7| Automatically Optmize
@D oeep Leaming (D Automatic Feature Selection
@) oecision Tree
/ Automatically Optimize
@) Random Forest
7 Automatically Optimize
A inoons oo P PR v
< L B B A >

5UM 3.12 Funaui 11
- 21307 3.12 denlueanaednisnadgay 1edn1saznaasunleluinalaig

wasnuunada Run aglaveninusingaegui 3.13

W) <new process> - RapidMiner Studio Educational 99000 @ DESKTOP-ECVHTKP

- 8 X
Elle EGt Process View Connections Seflings Extensions Help
= H v ’ v . iews | Design Results Turbo Prep AutoModel  Deployments P | Aisdio v
Auto Model
Load Data Select Task  Prepare Target  Select Inputs  Model Types Results ®
® s ey o >
® sToP L, EXPORT |
Results Overview
- A
uls Comparisen Number of Models: 0
Ovenvew
ROC Comparison Performance Runtimes (ms)
. iy v §
~ | Naive Bayes o on P fors 2
Model Lod ! o om &
= b o
Weights ° P om F
o~ & & = :
o .
Precictions
Prodcion iodel Model Unknown Standard Deviation Gains. Total Time Training Time (1,000...  Scoring Time (1,000 Deploy
Naive Bayes No results yet No results yet No resufts yet No results yet No results yet No results yet 2
P ¥ Gonocaized Linour oded Generalized Linear Model No results yet No results yet No results yet No results yet No results yet No results yet -
N L Regression Logistic Regression No results yet No results yet No results yet No results yet No results yet No results yet.
M Fast Large Margin No results yet No results yet No results yet. No results yet No results yet No results yet
Deep Learning No resuits yet No results yet No results yet No resuls yet No results yet No results yet v
<

5U# 3.13 Junauil 12
- 21n3UN 3.13 selvlusunsusu uaiinsandilusunsulnudngnan Performance

vaslunasng 9 Inenaiily Performance vatusazlung aslanadnsasitei 3.4
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3.4 msidenlunaiiifgn

A338lalY Auto Model ¥4 RapidMiner Studio temlunaiiusednsnanuinian

1INA1BY Performance Ya9uAagluLma

- Naive Bayes

W) <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP
Eile EGt Process View Connections Sefiings Egtensions Help

— H - ’ v . Design

Resuts TuboPrep  AutoModel  Deployments
Auto Model
Load Data Select Task  Prepare Target  SelectInputs  Model Types Results
&« RESTART |2« OPEN PROCESS | £ DEPLOY
Results Naive Bayes - Performance
¥ . Naive Bayes Profits from Modet: 1,123 Profits for Best Option (1): 797 Gain: 326 Show Costs / Benefits.
Model
Weights
Simulator Performances
Performance
L Chart Criterion Value Standard Deviation
Predictions Accuracy 69.2% £02%
Froducton Mode! Classification Error 308% 102%
~ © General Auc 762% 207%
Data Precision 710% +07%
Statistics p— 87.1% +04%
Weights by Correlation
Comslations F Measure 782% +04%
Sensitivity 87.1% +04%
Specificity aze% +11%

Confusion Matrix

3‘1.]17; 3.14 Performance 924 Naive Bayes

Generalized Lenear Model

B <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP
Eile EGt Process View Connections Sefings Esfensions Help

o b - B 1« Design

Resuts TuboPrep | AutoModel  Deployments
Auto Model
Load Data Select Task  Prepare Target  Select Inputs ~ Model Types Results
& RESTART 1:’. OPEN PROCESS | & DEPLOY
Results Generalized Linear Model - Performance
~ | Generalized Linear Model |  profits from Modet 1.134 Profits for Best Option (1): 814 Gain: 320 Show Costs / Benefits.
Model
Weights
Simutator Performances
Perormance
i Chart Criterion Value
Predictions Accuracy 69.4%
B aalioo Classification Error 306%
N o General AuC 783%
Precision 80.8%
Recall 683%
F Measure T40%
Sensitivity 683%
Specificity 712%
< 0 5| Confusion Matrix

Y

210%

210%

+15%

$17%

+12%

£09%

+12%

+33%

i‘lJﬁ 3.15 Performance U949 Generalized Lenear Model

25

a

P | Aistugio v

®

Conding statutics EE—
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- Logistic Regression

) <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP

- =] x
Eile Ect Process View Connections Seftings Eglensions Help
bR R P - R Design Resuits Turbo Prep AutoModel  Deployments. P | misudo v
Auto Model
Load Data Select Task  Prepare Target  Selectlnputs  Model Types Results ®
« RESTART |- OPEN PROCESS |
Results Logistic Regression - Performance
~ 1 Logistic Regression A
Model Profits
Weights.
Simulator Profits from Modet: 20 Profits for Best Option (1): 802 Gain: .782 Show Costs / Benefits.
Performance
Lift Chart
Pradicions Performances o)
Prodachon Model Criterion Value Standard Deviation
Act 1% &
V@ curacy 503 £04%
Data Classification Error 497% +04%
Staistcs AuC 795% +15%
Weights by Comelaton
Precision 958% 227%
Correlations
Recall 237% 207%
F Measure 2% +08%
Sensitivity 231% 207%
Specificity 98.2% 212%
v
a
g‘lJ‘VI 3.16 Performance ¥@4 Logistic Regression
W) <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP - o X
Eile Eot Process Yiew Connections Seftings Egtensions Help
N e 1 =
L) 2 | Re Turbo Pre All Stugio ¥
H - » - B ws |/ Desion” ","““ | AutoModel  Deployments pel o
Auto Model
Load Data Select Task  Prepare Target Selectlnputs  Model Types Results ®
& RESTART &- OPEN PROCESS |
Results Fast Large Margin - Performance
~ | FastLarge Margin &
Model
Weights. Performances
Simulator [ 4
Criterion Value Standard Deviation
Performance D — it Lo b
LR Chart Accuracy 807% £03%
[ 303% 203%
Predictions
Auc 58.0% *14%
Production Model
Precision 67.0% 206% =
~ © General Recall 753% 103%
Data
F Measure T709% 203%
Statisbcs
Weights by Correlation Sensitwity 753% £03%
Conelations Specificity 353% +07%
Confusion Matrix
e e 1 M3ce nramcinn v

gﬂﬁ 3.17 Performance ¥®4 Fast Large Margin
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- Deep Learning

W <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP

- 8 x
Eile EGt Process Yiew Connections Sefings Etensions Help
N || - H v P - . Views Design Results. Turbo Prep AutoModel  Deployments P| Aiswdo v
Auto Model
Load Data Select Task  Prepare Target  Select Inputs  Model Types Results ®
& RESTART [:)- OPEN PROCESS |
Results Deep Learning - Performance
~ . Deep Learning &
Model
Weights Performances
Simutator
Criterion Value Standard Deviation
Performance
L Chart Accuracy 768% 206%
Predictions Classification Eror 22% £06%
Production Model
A e NP
~ @ General Precision 75.1% 205% =
Data Recall 95.1% 205%
Statistics
F Measure 839% 205%
Weights by Correlation
Comelations Sensitwity 95.1% 205%
Specificty a7% +18%
Confusion Matrix
e it e 1 Mace nraricinn M
=]
U m i
JUN 3.18 Performance ¥83 Deep Learning
W) <new process> - RapidMiner Studio Educational 99000 @ DESKTOP-ECVHTKP - 8 x
Eile Eot Process Yiew Connecions Seftings Extensions Help
B IBE Y | sswe |/ oeston [ Resus rmw-p_%u- Deployments £ arsugo~
Auto Model
Load Data Select Task  Prepare Target  SelectInputs  Model Types Results ®
e
& RESTART | D+ OPEN PROCESS |
Results Decision Tree - Performance
~ ' Decision Tree Profits from Modet 1,317 Profits for Best Option (1): 805 Gain: 512 Show Costs / Benefits... | 0
Model
Weights
Simulator Performances
Performance P T ] — T
URChart Crterion kg - etee | XN Sentert Do
Optimal Parameters Accuracy 725% £02%
Freacons Classification Error 275% +02%
Production Model -
Auc 752% £13%
~ © General Precision 735% +07%
oata Recall 889% +08%
Statistics
Weights by Comelaion F Measure 805% +02%
Correlations Sensitivity 88.9% +08%
Specificity 436% 207%
Confusion Matrix

5U# 3.19 Performance ¥@4 Decision Tree
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- Random Forest

D <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP
Eile EGt Process View Connecions Sefings Egtensions Help

H - ’ v . Design Results Turbo Prep AutoModel  Deployments. P | Aisudio v
Auto Model
Load Data Select Task  Prepare Target  SelectInputs  Model Types Results
& RESTART |+ OPEN PROCESS | £ DEPLOY

Results Random Forest - Performance
¥ . Random Forest Profits from Modek 961 Profits for Best Option (1): 791 Gain: 170 Show Costs / Benefits

Model

Weights

Simulator Performances

Performance

Lt Chart Criterion Value Standard Deviation

Optimal Parameters Accuracy 66.4% +13%

Preacions Classification Error 136% +13%

Production Model

AuC T4T% +14%

~ @ General Precision 723% £10%

Data R 763% +10%

Statistics

Weights by Correlabon F Measure e £09%

Correlations Sensitivity 763% +10%

Specificity 1% +23%

Confusion Matrix

g‘tl‘ﬁ 3.20 Performance 994 Random Forest

- Gradient Boosted Trees
B <new process> - RapidMiner Studio Educational 9.9.000 @ DESKTOP-ECVHTKP

- o
Eile Eat Process View Connections Seftings Estensions Help
H v } v . ' Design Results Turbo Prep AutoModel  Deployments P Aistdio v
Auto Model
Load Data Select Task  Prepare Target  Selectlnputs  Model Types Results
@*— < —— < o
& RESTART [:;- OPEN PROCESS | & DEPLOY

Results Gradient Boosted Trees - Performance
~ | GradientBoosted Trees |  profits from Modet 1,377 Profits fof Best Option (1): 785 Gain: 592 Show Costs / Benefits.

Model

Weights

Simulator Performances

Performance

L Chart Criterion Value Standard Deviation

Optimal Parameters Accuracy 735% 02%

Freactons Classification Error 265% +02%

Production Model

Avc 852% 1%

~ O General Precision 720% £03%

pata Recall 952% +04%

Statistics

Weights by Correlation F Moasure 2% $03%

Correlations Sensitivity 952% +04%

Specificity 359% +15%

Confusion Matrix

g‘dﬁ 3.21 Performance 494 Gradient Boosted Trees

31NN15MA158471 Performance 30N nltaaflana1itneiy a1uisaasuladn luwa

Deep Learning Julunaiiffign 91nn157idian Recall uay Accuracy @3iign i 95.2% uay

76.8% paldnu naeantu §I33elaunluinga Deep Learning 113tAT1VAMANT LS VIR
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Aﬂy 1 = U 1 ¥ = ¥
UNUILNAIING HAVBINITUTTUIUAIAIIUNUILUUYDY PM 2.5 NIBATILIYUIUDN

15049 Melina Deep Learmning Flanan1sidean

4.1 nsaanUszvrvulidasldntinninaundie (0)

Important Factors for 0

humi
temp
pro pop W
prec
dis pop A
dis pop W

spres

4 |

-200 175 150 -125 -100 -075 -0S50 —0".’5 000 025 0S0 075 100 125 150 175 200
@ Supports ‘0 @@ Contradicts 0"

5U# 4.1 Tadedidndnysionsainuszvvsulidasldninnineunde (0)
NFUN 4.1 Winadnsi

Jadendwaluneatuayuliussggulidaddaniinnewdy de

- AR v lrUSune PM 2.5 Tusnnidanas

- aund vlvusuna PM 2.5 Tusnidanas

9 Y

[

- UIUUTEIINTTINVBIOLNB vinbAUSU PM 2.5 Tuannidanas

Jaduidanaluniansatnuliuszvuludaddantiinineusiy fs

- EUTETINIUANYeds e vilausna PM 2.5 Tusiniaunnadu
- Yuameeidi vinliuTuna PM 2.5 Tuennimunnau
- PUNUUTETINIUANTIELAD YUK PM 2.5 Tusiniaunndu

- ANUNARINANSEAUEINEL YlUSua PM 2.5 Tuanniauinay
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4.2 AsNUsEYIvUAlstantinninauie (1)

Important Factors for 1

-010 -009 -008 -007 -006 -005 -004 -003 -002 -001 000 0O1 002 003 004 005 006 007 008 009 010
@B Supports "1’ @ Contradicts "1’

o

5UN 4.2 Uadendrdgdansainuszyrvuadslavininauide (1)

NNFUN 4.2 Winadns

Jadendamalunisatduayulisyuisuaistaniinineudy fe
- anuneeInAnsEaulImza viliuTuaa PM 2.5 Tuennieannau
- PUAUYTETINTUYIVRND YilruTua PM 2.5 Tueinieunnau

Usunaumgnaunda vinlausuna PM 2.5 Tusiniaunndu

ANNENINTEAUNMELS VInliUsana PM 2.5 Tuainieanniu

Jassndswalunanssinaliusssisuestdantininawsle As

- gama hlivSuna PM 2.5 Tuemisanas
- PUUUTEINTVIBVRIDWND ViliUSua PM 2.5 Tuannieanas

- UIUUTEIINTFINVDIBNB vibUSI PM 2.5 Tuannidanas
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5.1 aagy
91n3iade 2.2 Particulate Matter 2.5 4ioya91n 3a.a5.Wgws Liesuuna ufudeya
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