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Abstract

This independent study analyzes the correlation between auxiliary variables, such as
relative humidity and the number of fire hotspots, and PM2.5 concentrations in upper northern
Thailand from February to April 2021 to 2023 using Pearson Correlation and Spearman Rank
Correlation. Additionally, it aims to estimate PM2.5 concentration values at unobserved loca-
tions using Regression Kriging. The study found that PM2.5 concentration is highly related to the
number of hotspots in March and April for 2021 to 2023 but is less related to relative humidity.
When applying regression kriging to estimate PM2.5 concentrations using fire hotspots as an
auxiliary variable, the mean absolute percentage error (MAPE) ranges from 14% - 33%. This

outcome indicates a moderate level of predictive accuracy.
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AAUINUFIU (Preliminaries)
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2. AUINUFIY

2.1. NU1UDIAINNY

a a .. < ad 1 a dy d' = a | Ao 1Al

ATNAY (Kriging) LTINS UTELNUANTINUN TnadlimaianisuszunuaAndfusenaai
Llieuidsadiadunanga (The best linear unbiased estimator : BLUE) duugalinsiuai @9dn
TngtinatlaAanItINsLAaNTe11 29359 LseTU (Georges Matheron) Tul 1963 &elaiuAnain

eiinusveunil 3 ASn (Danie G krige)

99UseatAvadInAINae Ao NMsUsEanAvoIantuiLUsaY 2(s) aefl s € D C RY wag
d < & Aaa o A 1 o A 1 1 A J a
Re {Wuiundifvung d o sumianaulansivanlag s, dude Ussanum z(sy) 9InTeyannsiuaas

=l Y | o [ = . = < (% Qa‘/
NIOMIMUTHL 2(s;) B AUNUITOLA s; WD i =1,2,...,n Tagdaun1sidunedl

g(So) = Z )\12(81)

o Z(so) WuAUTZINUR 2(s0) waz \; iluatdminvesdeyaiinsiua z(s;)

=

WWIAANANYRIATNAY AD YANnTIuANTlszerinalAssiugaasUssanumaziisvanasans
Uszanauiunningeidiszeslnandn
2.2. AUl (Stationary)

unfenn 2.2.1  audsainaely (Intrinsical Stationary) [3]

ilaftuiudsdu Z(s) \Wumuisanangly mnaenndesiuteulusalul

(1) A1AIANIIVBIHARINVDITIUTANFRIR Z(s + h) — Z(s) WU 0 Tufe
E[Z(s+h)—Z(s)] =0 el s+h,s€D
Faganmdaariurmmanimwesitaiduiuusduduaasdy

E[Z(s))=pn laoil pe Rdwmduyn s e D



(i) AuUTUTIEAIR Beiuediu b uwilduediuduidy D dufe

Y

Var[Z(s+ h) — Z(s)] < oo dW3UNN s+ h,s € D

unflenu 2.2.2  Audledusiuaas (Second-Order Stationary) [3]

landusiulsdu Z(s) Wuanuiladusuass mnaenndesiuteuluseluil

() Aaandwasilanduiudsguduaiaa dude
EZ(s)|=p log#l p e RdmSunn s € D
(ii) ANUUUTUTIUTINVDIWNAVDIAUNUTUB LT UTEEEMNIVBAINADST 7 NATIFR

Cov[Z(s+h),Z(s)] = C(h)  dmiunn s+h,s € D

2.3. 973launsy (Variogram)
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2.3.1 73launsuBINgE] (Theoretical Variogram)
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Tunmsiuinmslewnsy vaannsesueieIiunguveddslawnIuudd BANaTUNa (Wack-
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AUANTENINARIDETIUANANTY 5; Uz s; anunsadalianaunisil

(Z(s;) = Z(s:))*
2

*
Yij =

VANBIUING LaULaLeN1SUSTUIUAINSLoWNTUTING U AsaNn1sl)

v (h) = 5(Z(s +h) — Z(s))*

1 ]
A =

AMTUNITHARIUNUNINDINANN LAILIINBIVUTLESNUUUEATAVRIINLADSTINUT (||R]))
FIAINAININFIBEIVILA IneuiunIniazSendl M3teunsuaa1dl (Variogram cloud) Mkand
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2.3.2 M3launsueuszane (Empirical Variogram)

MMInlanlewnsuea1inudy deluszimungangnaireludmivudasdiesseeing b

NsiMuAREIIsamlaanAaeveIslownsuAa1InnelusEee g b dsandluaunisil

N(h)
alh) = g D (2l ) = Z(s0)°

e N(h) Iuiuavesteyanilsyesving b

Average dissimilarity y*(h)
o
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Distance lag h in km

SUN 2: JUNMRE19vRIslown Tl TEANY [6]

2.3.3 LUUd1aa93launsy (Variogram Model)

wUUT1aa9slannsultdamsulsultasnnaneiuins lonnsu@IUsEane wuvuatansnteyly
fivannraneguuuy endegraduiuudaesnuasi dmiulunsfinwassillduuuiassardfing

(Exponential model)

1. hUUIIaRINTINaY (Spherical model)
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2. LUUIaDUaTNNaY

0, h =20
Yeaplh) = .
co—i-c(l —exp<i>>, h #0
a

3. WUUINADWNARHY (Gaussian model)

. 0, h=0
T are(imen( - (BY), a0

BB ¢, co,a > 0 WAZSEN ¢o + ¢, o ¥aE a 31 3a (ill), Tnis (Nugget) wagisud (Range) AUATFU

W1518LNB3V8913launsy (Variogram Parameters)
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(2) Fa (sil) 1Hur1a3lownsu e A awingaelud dufe y(co) = lim (k)

! [[Al|—o00

(3) 155 (Range) Wuszes h ilo (k) = v(00) Wundausn

Semivariance y(h)

Distance lag h
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2.4. A3NNLUUONnaY (Regression Kriging)

B nsTunisuszanaanlusundeduiivainvaienssuauns Wy nszuIunIs Inverse distance
weight (IDW), nsguiumsialounyuiy (Spline) wavialuiuitenlFmuldun nszuiumsasnaa
(Kriging) BeA3nAsuualdvnataussnn wu a3nAudufen (Simple Kriging), ASnAsansiay (Ordinary
Kriging), ASnAsana (Universal Kriging), AnAdluuannay wag 1aAsnae (Co-Kriging) 1Uudy dmsu
nsdneaiesldisasnAuunnney WieUssunuBsiuiilagldsudsiasuitlauduiugiuen
AULVNTY PM2.5
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Ben feiduuualii (Trend Function) ndsanndhulduuusiaesisvanaavssiaudsaslusums
fitmuanazaavheazUssinuBeiuilngldainAuasadldanuuudans Wevssanuvesi
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unteny 2.4.1  AAUSTUNUAIEINSUASNANLUUNNDBEY

AU TENUAIAINAILUUONNDY 2(s) AONATINVDININTULLILEN 1(s) thag LAvvae (Resid-
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ual) €or (s0) Fail
Z(s0) = p(so) + €ox (50),

L
el 1u(s) = Bo + > Bifi(X(so)) Fenin fleitunualiy
=1

e
Wag o (so) = Y Miz(sy) fin ArszanadilaaniBainisensiy We Ele(s) = 0]
=1

JUNBUNITATUIUNIAUTEUULAEATAS AL UUAADBE

Yumaui 1 Msadilandumnliuiaonaqeaiutayn X (s,) wag 2(s;) MU i=1,..,n

(%

Tnedlauniseal
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Tneft X (s) = [X1(5), Xa(s), ..., Xpn(s)]” Huninmasvosiauusiasudisl m i

wag fi(X(s)) Ao Herdurasmlusiasy Wy ANy mnuey Aunae1nd Wuau leefl f =1
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FUABUT 2 NIAIUNALAYNTD ﬁwmmlﬁmﬂ%%aﬁmmmLLaszizmm%’umau 1 9zle
€<5i) = Z(Si) - M(Sz’)
PUABUA 3 N5UTTIUAT Cox (s0) InelETTASNATETEY
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eox(s0) = Z Aie(s7)
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Yntn )\, aunsasuinleanteuluselul

() Soulvvasanulioudes (Unbiasedness Condition) [8]
Efcox(s0) — e(s0)] = 0

ke

(i) MSMAAIEATRIAMULUTUTIUAAAIALARBUVBINTTINUY (Minimization of the predic-

tion error variance) [8]

o2, = Var(eéox(so) — €(s0))

n n

= _ Z Z AiNy(si — s5) + 2 Z Aiy(si — S0)
i=1

i=1 j=1
UNNSGN 2.4.2  AUNISASNNIYRIAIUTEUIUAT A
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j=1

LAY
n
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1 1 1 0 |¢ 1

10



11199970

=)
e
Za

R

n

Minimize o2, = — Z Z Nidjy(si — s;) + 2 Z Ay (8i — s0)
i=1 j=1

i=1

neladeuly

NTemguansuduld aglafeiduansuie fe
n n
A\, @) ZZA A(si = s5) +2 ) Ay(si = s0) = 200> i — 1)
i=1 j=1 i=1 i=1
e ¢ € R Ag MAMaINTINY

dgwmsui=1,..,n maw"v’uﬁ‘siaaﬁum A Wiguiu ), wag ¢ 3glein

:—22)\17 i)+ 29(si —s0) —2p,Vi=1,....n
LAy

—Q(En: N— 1)

v

MUUAL DUNUSEDYLABIYINAU 0 Az e

9

n

> A(si—s) o =(si—s0), AW i=1,2,...,n
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Z(s0) = p(s0) + €ox(s0),
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2.5. MTAATIZRRNNTIRUSSEITaya

1 v

nsAnwAuAIdasziaul fIdlmhaudites mi"?Lﬁm3ﬁmmé’mﬁuﬁ‘ﬁwdﬂq%’agaﬁL“fJumﬁ
AaTgiiveyavesiklsasiilnnuiulUsifguiasiuinndesiiiedls lnensiasenauduiug
Tvaneviin walun1sAnwAsItaglvandunusuusiesau (Pearson Correlation) hazandunusiou

AUvSELUESUUY (Spearman Rank Correlation)

o v g a ¢ . &, A gy v v fa v
1. ANRAUNUSLUULNYIEU (Pearson Correlation) L‘U‘ULVIﬂUQVIEL‘Uﬂ']ﬂ']']MﬁﬂJWUﬁ?NLﬁumﬁx‘i
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FENINFIMUTRUSUN Foanduiusuuuiiiesdu Tivenu asa wiesdu (Karl Pearson) HARALWISH
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S =Y (- 9

=1

2. andunusBeduauvasallesuuy (Spearman Rank Correlation) (Hu3saldinanu

v v 6
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6 i dz
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— 1=
P n(n? —1)

YY)

gl d; A ANUKANGAIITENINBUAUTDIERWILUT aell i = 1, ..., n kag n AD IUIUTYE

a U o saa 1 I

duuszAnsanduiusniaegluyie -1.0 fs +1.0 lngiATeamngau () ¥SolAIBImaNgUIn

(+) WAMIDNNANIIVDIANUAUNUS TnevnTASaamuNgay MuNeDd fakUseaasdlanudunusy

PANATIOUDIN WANINTLATOIMUSUIN NUNDe AUTNIaed AL duRusluRanIafeiy Faan

U a £ v v oA 1Y

seAnSandunusiAg1ng 1.0 wanededLUsNaastimuduRUS AU wevindandu 0 wana

EE

Y 14 o/ (%

faddunassiianuduiussefutios n1suuanuninevasAduUsEanTandunusinslgn1san

AMUUAYIVDIANFUUTE AN ANAUNUS AL TEAUANUAUNUSHINNT1IN

12



PIAFUYTDIVRN . .
Ny sERUANUEUTUS
duUIransanaunus
(0.79, 1.00] fauduiusiugasin
(0.59, 0.79] Hanuduiusiugs
(0.39, 0.59] Tanudunusiuurunana
(0.19, 0.39] Taudunusiua
(0, 0.19] audunusiuaiuin

A1519 1 Y99ANdUUTEANSANAUNUSLALTEAUANUAUNUS

2.6. M3UsziuAUgNABY (Accuracy Assessment)
Tunsfinuilaglinisussilivanugnieeslayaiussunalanudeyaisengldiseil
4 ¢

ﬂ"mmﬂLﬂaaugaﬂazaugimtagﬂ (Mean Absolute Percentage Error)

gasamlaanaunisi

MAPE ==L " %100

lne?l 2 A Touadss, o1, Ae Toyanliannnsuseanns uas n fie SuIudays

Tuunsisly ganrhaziinsyuiunsasnisluuanneeflananiunludiafuan Ussanuanlu

Fuvdanlansuen WeinluiiuinawensuuulaniiasiainaA1anududy PM2.5 Wigd 16 9a

'
£

iblinsualunaneiuil deiudaazdssyndldasnisuuuanneedmsun1suseunaA luy 198U
YoIAULuTY PM2.5 TuiiunnamidonsuuuresUssmalng niounsfinwnazinsnsiauduius
JENINTRYATRIRILUT W MkUIneanienineg) v3eTiuiuganuSouiuaNUutuYes PM2.5

YoanAmilonauuuratsEnalng LagnsiadeuaUgnieeiiUssanaliiieuiuteyanaaay
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U 3

Nan1sAnYY (Main result)

3. NAanNISANE

v [

Tunsfinwesaild Anwiferdudeyavesduds louwn anuvudurivgiludeyaanaant
A3I99NATeINTHEA NNV uagduuInauieuldudeyainamaienriienvesnsudildiv
Anduduves PM2.5 1nanfingiainAnn1nenAvednsimuANNaivveInIAmilenouUuTes

(%

UseinAlneluseu 3 T 16ul 2564 - 2566 luideununiifusdauwsuiomn 3 Weu Ssagiifoya
fandnunfnyariiengianudiug Tngldnsiesgidoyauuudlsyansavduiusuuuiiesdu
uarmiesgideyanuudilssdvianduiusuuualiofuan udnhdeyaifauduiusinussynd
¥mfunsnAuuuannosdmiunisussanumlutsdsiufivesanududu PM2.5 uavdiuantie
IgyhmsnTRaeumIugndesvesmUsznalldiiteurudeyanaaey Taslinsuszidiuanugndios

[

vosfayauuuAIANAa R oUdLYSIlade Finvihvenusidelunsfinwidudil

3.1. JoyanAnen

o
Y] (%

Na o = = Ao &
ADTUNUIUIANTIUNINUA 8 FD1UNIU

Fo | shva 9ND NN anudi

57T | g BRN Y9I AnnunsnenssssurRuazannnde 2.158957e
36T | Asqd HER el lsasgugNs Y Inedey

67T | Tuies BRN U dnnumAuIaliliosu

70T | Unusion | Woanglen | welen AUNUAITIRIANELYN

69T | W1AN3 HER s anflgnilonineuns

58T | 299A" BRN wigesdeu | din uninenssssuyRlasdunadey 1.ulgesdu
37T | wsgum HER GRITAN anflgnileninegdung

68T | Uhunane | 1iled a1y anflgnleningayu

M13719 2: aanilinAanweInAvaInIAwlenauuy 8 aalil
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(Y]

luusiazanilusznaumeazAgauazasdgamal

Wo | azhgn | A09IyN

57T | 19.9099 | 99.8235

36T | 18.7909 | 98.9880

67T | 18.7888 | 97.9719

70T | 19.2030 | 99.8919

69T | 18.1320 | 100.1623

58T | 19.3045 | 97.9719

37T | 18.2784 | 99.5065

68T | 18.5667 | 99.0386

f1319 3 azagmLLazﬁa@ﬁgmaﬂamﬁi’mmmwmmmmmﬂmﬁamauuu 8 @n1dl

I LY

sollaziludeyaninududures PM2.5 mnanilingiainaunmeiniAvesnsuauaNaiy

q q

o
= v

voanAwmilonouuuratsunalneviaue 8 aanll Inedoyamiunfnwaziinmun 3 U lawnl 2564 -
2566 Tutipunuaiusisuwmeunmun 3 ey wiluunilavendiogtayaunianizinouiiuinuves
U 2564 waglihdeyanmuailsanfnuiandudiunianuin tayavesnnududuves PM2.5 sy

Hureuwest) 2564 HYauanan1s19na Uil

Y

i/ deu /U | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/3/2564 64 | 72 | 76 | 719 | 89 | 88 | 122 | 65

2/3/2564 65 | 66 | 78 | 82 | 97 | 103 | 126 | 73

3/3/2564 72 | 94 | 54 | 84 | 73 | 153 | 112 | 86

4/3/2564 60 | 71 | 31 | 45 | 31 | 131 | 36 | 57

5/3/2564 53 | 50 | 39 | 38 | 40 | 126 | 43 | 44

6/3/2564 72 | 87 | 52 | 68 | 46 | 201 | 70 | 68
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Sufi /ieu /| 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

7/3/2564 83 | 116 | 55 | 89 | 67 | 323 | 116 | 84

8/3/2564 108 | 108 | 48 | 103 | 48 | 291 | 105 | 77

9/3/2564 105 (103 | 52 | 89 | 50 | 211 | 73 | 79

10/3/2564 88 | 105 | 54 | 76 | 59 | 213 | 82 | 92

11/3/2564 77 | 114 | 54 | 77 | 63 | 228 | 80 | 95

12/3/2564 74 | 102 | 50 | 79 | 65 | 208 | 76 | T7

13/3/2564 79 | 104 | 55 | 718 | 66 | 162 | 72 | 19

14/3/2564 70 | 94 | 62 | 70 | 66 | 125 | 67 | T1

15/3/2564 66 | 74 | 61 | 63 | 68 | 90 | 62 | 55

16/3/2564 62 | 66 | 61 | 57 | 55 | 97 | 59 | 53

17/3/2564 63 | 67 | 58 | 57 | 56 | 103 | 62 | 57

18/3/2564 69 | 76 | 57 | 59 | 51 | 110 | 58 | 56

19/3/2564 71 | 73 | 57 | 58 | 64 | 137 | 63 | 55

20/3/2564 71| 69 | 61 | 64 | 80 | 130 | 65 | 54

21/3/2564 68 | 60 | 60 | 63 | 65 | 117 | 66 | 46

22/3/2564 a8 | 55 | 33 | 45 | 36 | 135 | 48 | 42

23/3/2564 34 | 36 | 31 | 41 | 32 | 109 | 32 | 29

24/3/2564 aa | 42 | 52 | 46 | 44 | 127 | 39 | 36

25/3/2564 53 | 59 | 62 | 53 | 53 | 125 | 47 | 45

26/3/2564 54 | 52 | 62 | 53 | 58 | 144 | 47 | 39

27/3/2564 59 | 64 | 64 | 56 | 57 | 132 | 50 | 44

28/3/2564 73 | 64 | 64 | 65 | 52 | 120 | 59 | 53

29/3/2564 74 | 73 | 47 | 66 | 49 | 89 | 55 | 53

30/3/2564 1251 93 | 74 | 90 | 63 | 127 | 86 | 74

31/3/2564 111 97 | 98 | 88 | 87 | 82 | 90 | 79

M5 4: Yeyaanudutu PM2.5 vesannilinaunineiniavesniamitlensuuu 8 annil

Yaanauluny U 2564
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mselulizianstoyannuiuduivsiladeyaunatnanningiaeniavensuasunine

gNFIBENANIZLAB UL UIANTDU 2564 Imaﬁsﬁaaﬂaﬁqﬁaiﬂﬁ

Su /ieu /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/3/2564 64.25 | 46 61 | 53.13 | 58.63 | 56.63 | 48.88 | 51.63

2/3/2564 66.38 | 47.38 | 62.25 | 57.88 | 59.13 | 55 | 49.25| 53

3/3/2564 69.88 | 50.5 | 7513 | 64 | 61.63 | 58,5 | 54.88 | 54.75

4/3/2564 70.5 | 51.13 | 74.75 | 60.38 | 69.38 | 54.38 | 58 | 55.63

5/3/2564 53.63 | 49.13 | 66.25 | 50.38 | 64.88 | 47.88 | 51.25 | 55.63

6/3/2564 59.5 | 39.25 | 59.63 | 49.38 | 58.63 | 54.25 | 46.13 | 47.63

7/3/2564 64.5 | 41.38 | 56.13 | 57 59.5 | 60.75 | 45 49.5

8/3/2564 67.13 | 44.88 | 60.13 | 61.75 | 61.13 | 59.75 | 52 | 44.63

9/3/2564 70.75 | 44.63 | 66.13 | 57.75 | 61.25 | 53.75 | 52 48.5

10/3/2564 69.38 | 49.25 | 69.75 | 58.25 | 62.25 | 60.63 | 54.75 | 54.13

11/3/2564 70.38 | 535 | 71.13 | 66.13 | 64.63 | 63.75 | 53.5 | 59.88

12/3/2564 73.88 | 56.75 | 69.75 | 71 | 63.63 | 65.5 | 55.25 | 60.75

13/3/2564 66.25 | 54.88 | 69.5 63 | 64.75 | 57.88 | 53.63 | 59.63

14/3/2564 70.5 | 54.75 | 68.13 | 60.88 | 66.38 | 54.13 | 58.5 | 58.88

15/3/2564 68.75 | 56.88 | 65 | 56.13 | 65.88 | 52.63 | 58.75 | 59

16/3/2564 66.25 | 48.88 | 64.63 | 53.13 | 64.5 | 50.88 | 52 | 52.38

17/3/2564 64.63 | 46.88 | 63.5 | 52.13 | 63.5 | 50.38 | 50.88 | 52.88

18/3/2564 67.25 | 485 | 64.13 | 53.13 | 63.63 | 52 | 53.25 | 53.75

19/3/2564 6738 | 4725 | 63 | 5525 | 63 |51.75|50.75 | 525

20/3/2564 65.13 | 47.63 | 62 | 52.88 | 58.63 | 51.38 | 46.75 | 52.63

21/3/2564 60.88 | 45.38 | 60 | 50.75 | 55.75 | 47.38 | 50.38 | 50.13

22/3/2564 66.88 | 57.63 | 56.5 | 52.38 | 52.75 | 49.25 | 53.63 | 54.5

23/3/2564 69.38 | 62.25 | 61.13 | 54.75 | 52.5 | 55.88 | 55.13 | 61.13

24/3/2564 68.25 | 56.25 | 60.25 | 58.63 | 54.25 | 56.5 | 52.5 | 58.63

25/3/2564 67.13 | 5438 | 66 | 5338 | 55 |52.13|48.75 | 54.75
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Sy /ieu /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

26/3/2564 63.25 | 52.63 | 63.5 | 50.13 | 55.88 | 56.13 | 54.63 | 56.13

27/3/2564 66.63 | 56.13 | 65 | 53.63 | 59 |51.63|60.25|57.13

28/3/2564 64.88 | 55.75 | 61.13 | 51.13 | 57.75 | 52 | 54.88 | 55.88

29/3/2564 58.38 | 51.75 | 60.5 | 47.13 | 56 | 44.75 | 46.25 | 50.38

30/3/2564 57.25 1 45.13 | 64.13 | 50.38 | 60.63 | 44.75 | 51.38 | 48.63

31/3/2564 55.75 | 49 | 59.63 | 46.13 | 55.38 | 48.38 | 45.25 | 50.5

1579 5: Yoyarnududuimsvesaniinnunimeiniavesniamilonsuuy 8 @anil

YaAouluIAY U 2564

ansnselulazuanideyadruiugaanuseuludeyaanamaeaiiienvesnsu i liives

Wwausluiauuedd 2564 lnedvayasidelull

Sufl /ew /D | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/3/2564 0 |22 2| 9 | 19| 52|59 | 33
2/3/2564 o6 | 1|5 |5 13| 5|11
3/3/2564 o 7] 0] 0|5 |32 6|18
4/3/2564 o 4] 0] 0|0 |28| 1|3
5/3/2564 3 122 1|6 | 04|19 9
6/3/2564 1 120 0| 0| 6 |69 12| 17
7/3/2564 0 |28 01| 2 | 6 |40 | 24|13
8/3/2564 3 1750 2| 2|1 ]73]2 |23
9/3/2564 3 113 1| 4| 3195 |1
10/3/2564 13 | 1 1 | 2 |aa| 7 | 5
11/3/2564 o8]0 /| 1|2 |10]|1
12/3/2564 1| 5| 10| 1 [15]2]1
13/3/2564 o 3|0]0]| 0] 6| 0] 3
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Sufl / ou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
14/3/2564 ol o | 1]o0|21]12|1]0
15/3/2564 1|50 | 1112211
16/3/2564 2 |4 | 2] 1|4 | 5] 1|1
17/3/2564 o|lal| o0 ]| 0| 8] 0]2
18/3/2564 0 |12 1] 1010 1]0
19/3/2564 0 |12 6 | 1|7 [3| 0] 2
20/3/2564 2 8| 1|0 | 1|5 1] 2
21/3/2564 a4 13 | 0| 1|9 19] 2|1
22/3/2564 o 8| 1] 1|1 ]2a]|21]0
23/3/2564 oo |30 /1| 7010
24/3/2564 0 |24 |6 | 3| 1 ]10]| 3| 2
25/3/2564 o4 | 3013|8010
26/3/2564 0 8 | 4 |11 |21 ] 4 | 5
27/3/2564 o 1|0 1|4 ]| 5] 01
28/3/2564 3 33|01 28] 2|1
29/3/2564 716 | 1|22 |9]|1]2
30/3/2564 3190|048 1]0
31/3/2564 5 3210 7] 910 1]0

A1 6: sﬁam“aﬁa"wmuqmmm%mmamﬁﬁ’mmmwmmmaqmﬂmﬁamauuu 8 @01l

YaamouliuIng U 2564

3.2. NSATIZVAIUFUNUSTENINAIUS

dwfums@nuasell ginvihldditeyaaruudning uas Toyadnuiugaanuseulubiey

Y
NUAIUS - Wiauwey U 2564 - 2566 AATiznsuiuteyaves PM2.5 lnglinmsimmeideyanuy

(%

1USEANSANFUNUS LU UL SFULAZ WUUFUU TS ANTandunushuuaUaShuy haltiu1useanuagy

Ne -

wumegldasnisuuannesludedall 3nn1siaszuilananisAnendunIun1s196adl

19



1). ANS1LANIANRRYAUUTLANTANAUNUSLUUNESTULAZ LU AUSUUTENING PM2.5 agANUTUSUNNGS

i A o a £ v o & N s N s ' d o o o«
M58 7: ARRYFNUTSANTENFUNUS LU UL NS TAULAZLUUATUESLUUTENINE PM2.5 LLagAmNUBUFUNNG

2). A5 19LANIANLRAYAUUTEANS ANAUNUS WUV S FURAL WUUALTESMUUTE I PM2.5 Lhaga1uiu

S RRFGR

A3 8: ARRudNUTEANSanduTusLUUe TR uLazL U VAT SUIUTENINE PM2.5 Laggnnd1usounad

o/ Pearson’s Correlation | Spearman’s Correlation
NUAUS 2564 -0.3056 -0.3076
Huneu 2564 -0.2584 -0.2705
YU 2564 -0.2891 -0.2602
NUAWUG 2565 -0.1878 -0.1360
HuAL 2565 -0.4040 -0.2228
WU 2565 -0.1929 -0.2376
NUAWUG 2566 0.0700 0.1350
AN 2566 -0.1050 -0.0259
WYY 2566 0.0746 0.0828

VYOUADUNUNINUS - Wwew U 2564 - 2566

(%

Wow/d Pearson’s Correlation | Spearman’s Correlation
qum‘ﬁuﬁ 2564 0.2720 0.2072
Ay 2564 0.7359 0.5449
Wyeu 2564 0.4464 0.3478
qum‘ﬁuﬁ 2565 0.1035 0.0167
funAN 2565 0.6980 0.4174
WY8U 2565 0.4502 0.3352
NUAWUS 2566 0.2297 0.1762
AN 2566 0.5478 0.5657
Wygu 2566 0.5018 0.5302

WaUNUANUS - ey U 2564 - 2566
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v c 1 o a (%

MNTeaeInIe HaNTIRTeiteyadinady emidudu PM25 fanuduitusdefufised
Ununansiisgeiugaeindou uiliamuduiusiesfuarutuduivg adussAndanduiusuuuiies
FunarduuseAvdanduiusuuvadeduuy Semnududu PM2.5 Smnuduiuddesufugaaiuieuly
Foufwaudafouweulull 2564 - 2566 Tanuduiuduinninfeunuaius 2564 - 2566 Feify
Jehdeyagaenuieuluifeuiineuuasfeunmuindssandlifuasnfsuuuanaey ioUszana

AU INTINUNVDIANUTUTE PM2.5 TuNunnamilanauuuraslsematneluseu 3 U

3.3. nsusegna ldaInisuuuannaglun1suszunnABanuLagn13AsI6UANN N ABIYDY

AmUssanaldiisuiudeyanagau

anflnmaiaviavae 6 anndinhuinageuanugnaereinsusEaaa lud @ iunves

[

AMUUTY PM2.5 figadl

aondl | dua N8 Jmin 01wl

35T | 4haikien HER Feslny AugTYNITIminledng

38T | aulhn TEUEIRE a1 | Tsamenuadaaiuguainiiuatiuautie
39T | duag TEUEIRE e | Tsenunadaasuguaindiuatiuing
40T | walang IEUEIRE a1 | ddnenumsussdidiugiaingneuaiang
73T | Ggamnedn Wslang 89518 d1nauEnsSugUELnBLLaNY

75T | vheliu | wAunseiesi | du lsang1unaaunsEigsh W

M504 9: anndinAunimeInAveInIAtienauUl 6 annil

anndl | azfyn | aewdyn

35T | 18.8373 | 98.9708

38T | 18.2503 | 99.7639

39T | 18.4268 | 99.7577

40T | 18.2816 | 99.6592

73T | 20.4273 | 99.8834

75T | 19.5755 | 101.0820

M5 10: arfgauarasdgnvedanilinnunImeIniAveInAmilonauuu 6 annil
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YUADUNA LU LUV 1809609 b8 U UTEunad A1 T 219 9 WU a9 AU Ny PM2.5 Tuwmay

¥
v

aniauasiyniazansdyeiia 6 anll lngldasnAsuuanney lanadrainnfousauasduysaliaie

Y

(%

Nanun 6 @ity 1 Judusad

= 1 d' [ 4 o/ L3 a = 1 (Y o A IS
AITNNANITANWYIVBIAN AAALARBUIDY AL ANYTULIAY 6 aonflluumaz IuUsgannouiiuiau

LAZLABULLYIEY U 2564

1Rauilunay 2564 MAPE 1RauIIY 2564 MAPE
1/3/2564 25.996 1/4/2564 27868
2/3/2564 29.791 2/4/2564 26.852
3/3/2564 34.924 3/4/2564 51.039
4/3/2564 42.500 7/4/2564 36.101
5/3/2564 59.133 9/4/2564 38.972
6/3/2564 51.316 11/4/2564 17.331
7/3/2564 82.431 12/4/2564 18.835
8/3/2564 65.201 13/4/2564 24.893
9/3/2564 49.939 16/4/2564 20.450
10/3/2564 55.164 19/4/2564 36.501
11/3/2564 54.269 20/4/2564 36.080
12/3/2564 47.03%4 21/8/2564 33.400
13/3/2564 26.839 22/8/2564 26.139
14/3/2564 28.106 23/8/2564 26.879
15/3/2564 15.271 24/4/2564 20978
16/3/2564 14.375 25/8/2564 13.869
17/3/2564 19.787 29/4/2564 36.371
18/3/2564 19.098 Faay 28.974
19/3/2564 17.926
20/3/2564 20.741
21/3/2564 20.024
23/3/2564 25.151
24/3/2564 30.956
25/3/2564 19.687
26/3/2564 25.564
21/3/2564 18.777
28/3/2564 20.964
29/3/2564 16.148
30/3/2564 22.620
31/3/2564 26.701
Angdn 32.881

o ¢ A

AN519 11: ANAAIAPARUSPYAYALUSALRAY 6 @0NUUSEI B UIUNIALLATLADULNENEU T 2564

Y

22



(% 3 N

ATNHENSANYIveIAIAaIAAGeuTosarduYTalade 6 PluldarTulsedReuliuIAuLay

Y

WBULLENEU U 2565

wauilunay 2565 MAPE IRDULIYNEY 2565 MAPE
1/3/2565 13.646 1/4/2565 11.706
2/3/2565 20921 4/4/2565 13.946
3/3/2565 21211 5/4/2565 27.384
a4/3/2565 12.998 7/4/2565 13.390
5/3/2565 14.840 12/8/2565 10.882
6/3/2565 19.289 15/8/2565 10.233
1/3/2565 19.364 17/8/2565 10.824
11/3/2565 28300 18/4/2565 15.470
12/3/2565 21863 23/8/2565 9.669
13/3/2565 15.776 25/8/2565 10.644
17/3/2565 45983 26/8/2565 13.732
18/3/2565 39.275 27/8/2565 17.203
20/3/2565 15.939 28/4/2565 13.545
25/3/2565 28332 30/4/2565 20.174
26/3/2565 15.588 FAade 14.204
27/3/2565 15.775
28/3/2565 26.223
30/3/2565 18.128
31/3/2565 21.017
Fade 21814

M3 12: AnranaladeuSegazduysaliade 6 annliuszdnneuliunnulasinouwtwiey U 2565
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AsNNaNIsAnwAaaaLedeufesarduysaliade 6 alulsdaz Tuuszdiioulivnuiaz

WRULLWEUW U 2566

Wwauilunau 2566 MAPE iauLIYIoY 2566 MAPE
1/3/2566 9.920 1/4/2566 38.225
2/3/2566 4.590 2/4/2566 26.126
3/3/2566 15.317 3/4/2566 23818
4/3/2566 17.666 4/4/2566 34.046
5/3/2566 7.381 5/4/2566 18.983
6/3/2566 22583 6/4/2566 18.356
1/3/2566 16361 7/4/2566 18.957
8/3/2566 16.401 8/4/2566 16.744
9/3/2566 17.072 9/4/2566 16.109
10/3/2566 24.009 11/4/2566 8.218
11/3/2566 19.974 12/4/2566 14.273
12/3/2566 22972 13/4/2566 15.141
15/3/2566 20850 14/4/2566 28.950
16/3/2566 18213 15/4/2566 29833
17/3/2566 16.287 16/4/2566 21572
18/3/2566 16.183 17/4/2566 11.457
19/3/2566 29.198 18/4/2566 9.790
20/3/2566 27543 19/4/2566 6.420
21/3/2566 39.450 20/8/2566 10.578
22/3/2566 24.134 21/8/2566 7.858
23/3/2566 24 612 22/8/2566 14.409
24/3/2566 16.195 23/4/2566 14.249
25/3/2566 51477 24/8/2566 21656

26/3/2566 30.733 25/8/2566 19.328
21/3/2566 44516 26/4/2566 28043
28/3/2566 51.681 21/8/2566 22956
31/3/2566 19.678 28/4/2566 17.953
Fade 23.148 29/8/2566 15427
30/4/2566 28021

Aady 19.469

(% L3 d'

AN519 13: ANAAIAMADUSEYAYALUSALRAY 6 @DNHUITEIADULUIALLAZLADUNWIEU U 2566

Y
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nMInsRdeUANNgNFBITaIAUssnaliiisuiudeyavaaeuiiludoyasds dnadinain

= o o ¢ A & o X
LAADUSRYAYANUIRASLUUAIY

Y

U | Weou | Amanandeusosavduysaliade (MAPE)
2564 | A 32.881
2564 | ¥gU 28.974
2565 | funpl 21.814
2565 | LUweu 14.204
2566 | fu1pll 23.148
2566 | LUWIYU 19.469
ALaRLT e 23.415

AT 14 AraaedeuTesazduysalinfuraiouvaniouiiuALLazAswweY U 2564 - 2566
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uni 4

d3Unan1sAnen (Conclusion)

MnRanIsAnwdes mvszgndliednfsiuuanaesdmiunmsdszanuenlugadiuiives
aradudu PM2.5 Tuiuiimamilensuuuvesdssnalneds 8 Sminldun Bodlvl Foass dnns
Sy udgosdeu U und wawelen faud 2564 - 2566 Tudinieununiiusfudeuiiuia @
I Anwuarhiemeiaruduius seminedouavesius Tiud doyanrmduduivsias deyasiu
aAuSeuiudoyaniuidudures PM2.5 wui deyandnuiduduves PM2.5 Ianuduiuslusseu
Urunanfvasiudeyadnuiugannuiou lnsamzlunouiiuinuiagilwigy 2564 - 2566 wAtaya

ALY PM2.5 danuduiussefiulapsiutoyaninuiuduing duniududendeyannuiudures

1% o b 4

PM2.5 Autauadnuiugnanuseu Tulieuliunauuasluwigu 2564 - 2566 Useunua Uy adeanug

Y 9

Tngltasniauunnnoe

A5UsELUA U IITINUNVDIAMULUTY PM2.5 Tuiunnawmiionauuuvaslseinalngns

t 4 o

8 FIMIA AILAU 2564 - 2566 TUTIABUTUIALLAazLY8Y IngldASNAUUONNDY F9NTDUATIUIL

Y

gaeudowdudiusiady Blddnwnud lunsazfuvesdouliuiauues feuwweu U 2564 @1

o/ L3 a

AAALARBUSPEATANYTalafY 32.881% Way 28.974% ANudAU Whsulluiaulasiiouwieu U 2565

¢ A

ANAAIALARDUSOYATAUUSALRAY 21.814% way 14.204% AMUAIAU LALIADUIUIAULLALIADULLWI8U

Y

U 2566 AraaRauseuazduy iRty 23.148% way 19.469% AU Laznaenans 3 U A1Aain

[

WWADUSRYAYELUSIRAY 23.415%

U

%

PNHAAIAAIAAROU T avdNyIalde agluYae 14% - 33% lnenansAnwiusdiaseny

Anukdugluszauiuiunans wenanillumsfnunassduapeuimnaiaadouroudiags 81aing

WNIINanun asaunisnsUssnaidnuutesuas S1uugnnnu Soun lwliwen au e

99801
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it /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2564 39 37 34 | 51 49 | 28 | 46 42

2/2/2564 27 28 38 37 42 31 57 36

3/2/2564 23 20 44 37 46 30 69 a2

4/2/2564 29 | 32 | 39 | 41 46 | 29 | 69 | 45

5/2/2564 43 ar 49 61 45 34 | 71 50

6/2/2564 a8 59 ar 73 50 a4a | 80 66

7/2/2564 53 | 59 ar 72 | 52 | 53 | 73 65

8/2/2564 16 40 46 23 57 36 64 43
9/2/2564 7 9 13 5 8 21 6 11
10/2/2564 9 12 19 11 14 | 21 13 17

11/2/2564 14 | 20 22 14 17 24 | 28 28

12/2/2564 20 | 25 30 | 26 21 | 28 | 41 40

13/2/2564 30 31 40 38 35 27 48 43

14/2/2564 38 34 53 53 42 31 57 50

15/2/2564 41 40 52 62 ar 51 59 55

16/2/2564 39 42 49 55 49 86 49 51

17/2/2564 35 41 45 48 52 74 | 60 52

18/2/2564 36 | 50 | 37 | 42 | 38 | 65 | 51 a8

19/2/2564 32 38 37 35 34 39 46 aa

20/2/2564 28 | 30 | 38 | 29 | 40 | 41 61 50

21/2/2564 26 37 39 31 41 a8 | 59 49

22/2/2564 22 32 48 31 59 35 67 43

23/2/2564 29 | 42 | 59 | 50 | 66 | 47 | 81 56

24/2/2564 a4 | 53 61 69 65 54 | 79 53

25/2/2564 a1 38 62 49 62 40 55 32

26/2/2564 38 | 46 | 55 | 55 | 66 | 50 | 76 | 52

27/2/2564 49 63 57 53 92 70 | 110 | 64

28/2/2564 55 76 70 71 93 86 | 127 | 73

M5 15: ANTIKARITRYAYRIAIUNTIYRY PM2.5 naununiusuest 2564
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it /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/4/2564 109 | 91 | 102 | 104 | 99 | 104 | 96 | 72

2/4/2564 164 | 111 | 94 96 80 | 117 | 108 | 74

3/4/2564 259 | 99 66 69 50 | 192 | 76 66

4/4/2564 156 | 76 | 53 | 59 | 42 | 190 | 63 | 48

5/4/2564 54 76 34 64 | 37 91 41 57

6/4/2564 12 | n/a | 11 15 15 17 13 11
7/4/2564 10 12 14 10 12 17 11 13
8/4/2564 15 14 16 14 15 24 17 18

9/4/2564 23 24 21 22 19 31 18 21

10/4/2564 22 20 27 17 18 37 15 27

11/4/2564 19 12 26 23 24 30 19 22

12/4/2564 22 16 27 29 28 a2 23 15

13/4/2564 18 18 25 26 28 40 19 17

14/4/2564 18 22 22 16 22 66 22 19

15/4/2564 23 24 21 20 18 a9 18 19

16/4/2564 28 31 24 | 23 23 79 24 25

17/4/2564 28 17 18 16 15 24 14 13

18/4/2564 20 5 11 11 11 18 10 a4

19/4/2564 14 14 15 13 9 18 8 14

20/4/2564 21 22 22 16 16 27 14 18

21/4/2564 26 32 28 23 24 a2 22 28

22/4/2564 37 41 31 31 29 50 37 43

23/4/2564 a8 51 aq | 41 41 a5 48 52

24/4/2564 53 53 58 ar 45 43 58 a5

25/4/2564 30 35 54 | 41 48 41 45 29

26/4/2564 n/a | 25 27 | 20 | 31 26 20 | 20

27/4/2564 15 17 18 19 19 16 19 14

28/4/2564 12 11 13 14 13 8 11 8

29/4/2564 10 8 11 9 9 8 8 7

30/4/2564 12 7 15 9 8 9 7 4

M5 16 M19UANITRLAYDIANUTNTUVEY PM2.5 IAaulwnguedl 2564
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it /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2565 23 | 24 | 56 66 75 | 27 | 42 | 41

2/2/2565 n/a | 19 44 | 40 34 30 32 32

3/2/2565 n/a | 15 a1 23 38 37 35 35

4/2/2565 23 22 34 33 ar 37 42 38

5/2/2565 30 19 25 30 22 28 20 19
6/2/2565 16 16 21 16 17 17 19 18
7/2/2565 16 12 26 19 24 17 22 16
8/2/2565 14 16 27 24 | 21 18 21 24

9/2/2565 20 17 | 35 | 28 | 28 17 | 33 | 31

10/2/2565 22 18 46 23 39 20 37 32

11/2/2565 27 22 55 29 45 26 a7 a2

12/2/2565 35 25 61 36 29 31 44 | 41

13/2/2565 31 30 67 41 36 35 38 40

14/2/2565 35 32 51 36 46 39 75 81

15/2/2565 38 | 32 | 43 | 39 | 36 | 36 | 55 | 43

16/2/2565 31 20 29 27 23 a2 25 26

17/2/2565 22 20 25 24 | 23 60 21 24

18/2/2565 18 18 27 24 | 20 23 21 25

19/2/2565 11 12 17 13 14 13 10 12

20/2/2565 15 13 12 13 11 17 13 14

21/2/2565 9 21 11 13 11 31 18 23

22/2/2565 18 27 20 21 19 35 22 26

23/2/2565 20 26 27 28 28 43 29 31

24/2/2565 14 | 27 29 15 29 a1 30 32

25/2/2565 21 28 34 | 23 34 a6 37 34

26/2/2565 29 35 35 31 40 | 56 42 | 45

27/2/2565 36 41 39 41 46 81 50 49

28/2/2565 a2 48 45 61 50 | 101 | 55 54

M5 17 ANTIUARITRYAYRIAUINTUYRY PM2.5 naununiusuast 2565
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Suit /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/3/2565 a6 49 50 53 59 92 68 58
2/3/2565 a5 49 59 51 64 | 112 | 67 62
3/3/2565 52 51 62 58 60 | 108 | 61 53

4/3/2565 55| 56 | 54 | 58 | 52 | 100 | 59 | 63

5/3/2565 57 48 54 | 55 52 94 | 48 49

6/3/2565 52 38 53 49 51 87 48 46
7/3/2565 aa | 41 45 41 37 | 107 | 46 59
8/3/2565 25 21 20 22 19 63 12 21

9/3/2565 29 26 24 31 31 ar 23 28

10/3/2565 35 32 | 36 | 37 | 40 | 63 | 32 | 34

11/3/2565 41 32 ar 39 51 56 37 31

12/3/2565 a0 | 34 | 50 | 39 | 52 | 66 | 43 | 32

13/3/2565 aq 37 50 a8 57 81 50 38

14/3/2565 46 39 60 54 | 59 | 101 | 56 38

15/3/2565 ar | 30 | 43 | 48 | 55 | 108 | 47 | 30

16/3/2565 33 38 30 38 46 | 104 | 46 40

17/3/2565 40 42 28 38 34 | 135 | 40 a3

18/3/2565 39 | 48 | 28 | 31 25 | 156 | 38 | 47

19/3/2565 aa 39 30 32 25 95 40 36

20/3/2565 a2 32 35 36 46 99 38 35

21/3/2565 31 19 27 29 18 45 24 20

22/3/2565 18 12 13 14 15 27 19 14

23/3/2565 16 9 14 12 20 10 13 10

24/3/2565 19 16 16 14 19 20 19 17

25/3/2565 30 26 25 29 33 40 30 29

26/3/2565 a0 34 | 37 | 41 40 61 34 | 37

27/3/2565 a2 45 a2 48 48 | 100 | 39 aa

28/3/2565 a3 51 32 38 42 | 124 | 41 43

29/3/2565 28 | 42 | 20 | 27 | 25 79 25 | 29

30/3/2565 40 41 29 38 31 94 | 24 41

31/3/2565 39 46 32 35 32 | 115 | 32 a2

M99 18: M1 1MERAITDYAYRIANUITNTUYRY PM2.5 Wiauilunnuveasl 2565
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Suit /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/4/2565 28 39 22 31 32 | 111 | 28 38

2/4/2565 8 13 17 11 12 80 12 13

3/4/2565 8 7 19 10 12 18 9 9

4/4/2565 20 15 | 32 19 | 35 | 49 | 22 18

5/4/2565 25 28 34 | 27 51 85 35 31
6/4/2565 38 39 a1 40 64 | 105 | 35 a1
7/4/2565 a5 43 | 121 | 60 81 ar 50 42
8/4/2565 ar 59 | 119 | 73 84 a5 61 54
9/4/2565 52 64 98 74 | 102 | 39 76 54

10/4/2565 34 | 42 83 56 87 53 72 42

11/4/2565 39 a4 I 56 74 I 58 aa

12/4/2565 52 48 65 49 40 73 48 42

13/4/2565 58 62 60 42 55 78 72 | 55

14/4/2565 61 72 61 71 70 I 76 57

15/4/2565 62 | 52 | 58 | 62 | 55 | 46 | 62 | 47

16/4/2565 46 65 55 | 55 48 a4 | 55 aa

17/4/2565 33 60 49 37 52 30 64 a5

18/4/2565 18 42 19 17 22 31 34 | 26

19/4/2565 14 16 13 12 16 28 21 12

20/4/2565 n/a | 21 18 15 16 24 | 20 15

21/4/2565 13 18 16 16 19 24 | 23 18

22/4/2565 19 30 25 22 24 | 27 27 23

23/4/2565 28 35 33 27 29 30 34 | 26

24/4/2565 31 38 41 34 | 31 33 36 28

25/4/2565 37 39 45 35 33 39 40 31

26/4/2565 a1 42 | 52 | 39 | 35 | 39 | 42 | 33

27/4/2565 55 39 59 | 44 | 39 a0 | 46 34

28/4/2565 58 51 57 45 42 50 50 37

29/4/2565 64 | 27 42 34 | 24 43 25 25

30/4/2565 55 30 36 33 25 36 27 21

#1319 19: G]’]i'NLLﬁﬂﬂ%@Mﬂﬁ‘U@ﬁﬂ’]ﬂNLﬁﬂJsﬁu%@Q PM2.5 iaullwauuest 2565
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Sudh /deu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2566 69 66 74 | NJA | 74 | 41 87 | N/A

2/2/2566 78 69 81 78 64 ar 80 | N/A

3/2/2566 77 75 80 76 68 a2 82 | N/A

4/2/2566 67 | 76 | 63 | 74 | 65 | 41 68 | N/A

5/2/2566 52 58 60 53 39 34 | 52 | N/A

6/2/2566 32 30 61 37 33 30 40 | N/A

7/2/2566 37 27 | 51 39 31 31 39 39

8/2/2566 53 34 60 56 30 37 65 50

9/2/2566 72 51 69 82 76 39 | 106 | 82

10/2/2566 71 42 74 | 70 74 | 54 | 108 | 67

11/2/2566 81 a4 | 87 93 68 64 | 113 | 66

12/2/2566 85 a9 95 | 129 | 68 78 | 125 | 84

13/2/2566 83 59 | 132 | 164 | 90 69 | 158 | 101

14/2/2566 95 78 | 129 | 150 | 95 57 | 211 | 133

15/2/2566 9 | 116 | 95 | 127 | 97 70 | 153 | 124

16/2/2566 45 49 68 49 41 68 42 50

17/2/2566 19 16 57 24 40 13 23 15

18/2/2566 17 15 | 36 | 22 | 36 9 19 16

19/2/2566 20 19 45 21 59 15 27 21

20/2/2566 37 ar 66 43 I 21 57 43

21/2/2566 53 64 73 82 75 27 67 55

22/2/2566 52 55 I 80 95 28 74 61

23/2/2566 52 54 | 85 76 82 34 72 67

24/2/2566 50 | 39 | 80 67 92 | 36 88 59

25/2/2566 49 58 65 70 75 a8 92 75

26/2/2566 26 | 57 | 68 | 58 | 61 59 | 59 | 63

21/2/2566 38 54 95 54 86 66 96 80

28/2/2566 56 68 | 108 | 78 | 132 | 75 | 143 | 104

M5 20: ANTINUAAITDYAYRIAITNTUYEY PM2.5 iaununiusyadt 2566
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Sudt /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/3/2566 75 85 | 125 | 100 | 141 | 78 | 155 | 115
2/3/2566 88 83 | 118 | 97 | 140 | 79 | 150 | 117
3/3/2566 90 93 | 105 | 125 | 106 | 92 | 138 | 123
4/3/2566 89 90 | 107 | 108 | 100 | 97 | 132 | 111
5/3/2566 79 81 | 102 | 90 84 | 103 | 119 | 99
6/3/2566 79 72 94 94 | 85 | 104 | 100 | 90
7/3/2566 74 | 76 96 89 80 91 84 | 85
8/3/2566 79 81 | 102 | 90 82 91 90 86
9/3/2566 86 75 | 111 | 100 | 92 | 111 | 97 96

10/3/2566 90 90 | 111 | 102 | 88 | 118 | 101 | 94

11/3/2566 96 91 | 106 | 106 | 82 | 142 | 99 | 103

12/3/2566 109 | 100 | 111 | 111 | 87 | 216 | 103 | 107

13/3/2566 51 53 79 55 63 | 134 | 64 | 55

14/3/2566 44 | 43 59 46 45 53 49 a7

15/3/2566 35 | 41 60 | 46 | 44 | 59 | 48 | 45

16/3/2566 34 | 38 68 44 | 50 62 53 43

17/3/2566 38 35 76 45 56 60 41 34

18/3/2566 44 | 47 74 | 52 | 53 98 | 51 41

19/3/2566 48 a7 60 45 43 | 116 | 34 | 40

20/3/2566 41 35 66 39 44 | 104 | 32 32

21/3/2566 42 | 52 | 75 45 59 | 148 | 39 46

22/3/2566 52 68 78 58 53 | 137 | 42 61

23/3/2566 67 73 79 73 57 | 144 | 51 60

24/3/2566 117 | 72 | 106 | 104 | 71 | 255 | 62 56

25/3/2566 185 | 94 | 135 ] 162 | 90 | 309 | 129 | 91

26/3/2566 221 | 109 | 193 | 158 | 125 | 244 | 119 | 98

217/3/2566 374 | 101 | 177 | 163 | 112 | 237 | 99 89

28/3/2566 206 | 94 | 133 | 152 | 91 | 209 | 121 | 97

29/3/2566 234 1149 | 92 | N/A| 53 | 263 | 94 | 101

30/3/2566 246 | 140 | 112 | N/A| 60 | 321 | 103 | 100

31/3/2566 269 | 173 | 152 | 203 | 78 | 256 | 148 | 124

M54 21 ATuansteyaveIndutuves PM2.5 neuliunnuvesl 2566
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Suit /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/4/2566 238 | 213 | 155 | 192 | 123 | 233 | 148 | 143

2/4/2566 150 | 137 | 91 95 66 | 144 | 86 96

3/4/2566 120 | 86 91 | 106 | 62 | 109 | 64 66

4/4/2566 116 | 98 | 113 | 116 | 88 | 147 | 92 | 72

5/4/2566 131 | 143 | 183 | 178 | 149 | 176 | 172 | 115

6/4/2566 206 | 210 | 220 | 241 | 150 | 204 | 185 | 161

7/4/2566 229 | 236 | 214 | 242 | 124 | 203 | 182 | 171

8/4/2566 209 | 160 | 126 | 125 | 82 | 147 | 113 | 103

9/4/2566 139 | 143 | 91 87 53 | 117 | 80 | 101

10/4/2566 127 | 109 | 83 79 63 | 108 | 72 | 78

11/4/2566 149 | 135 | 97 | 109 | 69 | 124 | 96 87

12/4/2566 158 | 154 | 128 | 126 | 89 | 119 | 133 | 115

13/4/2566 169 | 145 | 130 | 142 | 85 | 104 | 130 | 106

14/4/2566 148 | 92 | 105 | 118 | 71 | 106 | 100 | 77

15/4/2566 169 | 130 | 117 | 139 | 80 | 166 | 122 | 103

16/4/2566 194 | 130 | 114 | 137 | 84 | 214 | 119 | 94

17/4/2566 132 | 83 92 94 | 81 | 138 | 82 62

18/4/2566 120 | 98 | 95 | 88 | 78 | 61 89 | 69

19/4/2566 118 | 92 97 96 71 59 91 70

20/4/2566 118 | 82 | 102 | 83 I 56 93 69

21/4/2566 69 78 | 78 72 | 72 | 53 | 91 66

22/4/2566 40 75 73 52 52 50 60 62

23/4/2566 35 39 75 45 53 38 55 38

24/4/2566 a5 41 60 | 42 | 36 34 | 37 36

25/4/2566 45 40 62 51 43 34 | 61 40

26/4/2566 37 | 50 | 60 | 41 36 | 49 | 48 | 45

27/4/2566 34 | 40 53 35 29 39 30 35

28/4/2566 a2 40 52 40 33 36 38 35

29/4/2566 52 49 61 45 46 50 a4 40

30/4/2566 a5 48 49 32 25 a9 34 37

#1319 22 G]’]i'NLLﬁﬂﬂ%@Mﬂﬁ‘U@ﬁﬂ’]ﬂNLﬁﬂJsﬁu%@Q PM2.5 ifuliweuuesl 2566
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Sudt /deu/D | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2564 71 66.5 | 65.13 | 63.25 | 64.88 | 67.75 | 58.25 | 66.75

2/2/2564 68.38 | 61.88 | 67.63 | 65.38 | 65.88 | 64.75 | 61.38 | 62.38

3/2/2564 64.38 | 58.63 | 66.38 63 68.38 | 63.25 62 59.88

4/2/2564 68.38 | 585 | 635 | 64.88 | 66.38 | 62.25 | 57.25 | 60.75

5/2/2564 70.63 | 59.75 | 67.63 | 65.63 | 66.63 | 62.75 | 59.25 | 59.88

6/2/2564 70.75 | 60.13 67 65.13 | 66.88 | 65.88 | 60.5 59.5

7/2/2564 72.13 | 57.75 | 67.25 | 63.38 | 65.25 | 75.38 | 58.25 | 65.88

8/2/2564 92 71.63 | 79.88 | 90.25 | 81.63 82 69 87.75

9/2/2564 75.25 | 61.63 | 74.25 | 79.25 | 71.75 | 69.25 | 67.75 | 72.25

10/2/2564 71.75 | 61.25 | 68.63 | 72.63 | 68.25 | 65.88 64 67.63

11/2/2564 69.63 | 58.25 68 72.88 | 64.88 | 66.5 62.5 | 65.13

12/2/2564 7225 | 59.63 | 68.13 | 715 | 66.88 | 65.13 | 57.13 | 65.63

13/2/2564 71.75 57 69.38 | 67.38 | 66.25 | 63.75 59 64

14/2/2564 71.88 | 56.25 | 69.5 65 65.63 | 615 | 60.38 | 63.63

15/2/2564 72.13 | 56.25 | 68.13 | 66.38 | 67.13 | 63.38 | 61.88 | 61.38

16/2/2564 70 54.88 | 69.63 | 64.25 | 675 | 64.13 | 63.13 | 62.63

17/2/2564 69.75 | 55.88 | 68.25 | 64.38 | 68.13 | 64.63 | 62.75 | 61.5

18/2/2564 72.63 | 58.63 | 645 56 60.75 74 61.88 | 60.13

19/2/2564 73.13 | 575 | 65.63 | 64.63 | 585 | 71.63 | 58.13 | 63.13

20/2/2564 71.5 | 58.25 | 65.13 | 72.63 | 63.38 | 66.5 | 58.63 64

21/2/2564 76 5738 | 655 | 68.38 65 66.25 | 59.38 | 62.13

22/2/2564 72.13 | 53.25 | 67.63 | 68.88 | 64.63 | 62.88 | 55.5 | 60.25

23/2/2564 67.13 | 57.25 | 67.13 | 71.13 | 62.75 | 62.75 | 54.63 | 61.38

24/2/2564 71 5588 | 63.13 | 625 62.5 | 63.13 | 58.63 | 57.38

25/2/2564 60.5 | 50.75 | 625 | 52.88 | 60.63 | 56.5 52 49

26/2/2564 60.25 a8 60 515 | 5538 | 56.5 | 47.75 | 50.63

27/2/2564 66.38 | 445 | 59.88 | 565 | 55.88 | 57.25 | 49.5 | 51.13

28/2/2564 66.13 50 59.25 | 54.75 | 54.75 | 60.5 | 50.25 | 52.63

M5 23: M19UANITRLATDIANNTUAING ifpunuATusuedl 2564
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Suft /\ileu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/3/2564 64.25 | 46 61 | 53.13 | 58.63 | 56.63 | 48.88 | 51.63
2/3/2564 66.38 | 47.38 | 62.25 | 57.88 | 59.13 | 55 | 49.25 | 53
3/3/2564 69.88 | 50.5 | 7513 | 64 | 61.63 | 585 | 54.88 | 54.75
4/3/2564 70.5 | 51.13 | 74.75 | 60.38 | 69.38 | 54.38 | 58 | 55.63
5/3/2564 53.63 | 49.13 | 66.25 | 50.38 | 64.88 | 47.88 | 51.25 | 55.63
6/3/2564 59.5 | 39.25 | 59.63 | 49.38 | 58.63 | 54.25 | 46.13 | 47.63
7/3/2564 645 | 4138 | 56.13 | 57 | 595 | 60.75 | 45 | 495
8/3/2564 67.13 | 44.88 | 60.13 | 61.75 | 61.13 | 59.75 | 52 | 44.63
9/3/2564 70.75 | 44.63 | 66.13 | 57.75 | 61.25 | 53.75 | 52 | 485
10/3/2564 | 69.38 | 49.25 | 69.75 | 58.25 | 62.25 | 60.63 | 54.75 | 54.13
11/3/2564 | 70.38 | 53.5 | 71.13 | 66.13 | 64.63 | 63.75 | 535 | 59.88
12/3/2564 | 73.88 | 56.75 | 69.75 | 71 | 63.63 | 655 | 55.25 | 60.75
13/3/2564 | 66.25 | 54.88 | 69.5 | 63 | 64.75 | 57.88 | 53.63 | 59.63
14/3/2564 70.5 | 54.75 | 68.13 | 60.88 | 66.38 | 54.13 | 58.5 | 58.88
15/3/2564 | 68.75 | 56.88 | 65 | 56.13 | 65.88 | 52.63 | 58.75 | 59
16/3/2564 | 66.25 | 48.88 | 64.63 | 53.13 | 64.5 | 50.88 | 52 | 52.38
17/3/2564 | 64.63 | 46.88 | 63.5 | 52.13 | 635 | 50.38 | 50.88 | 52.88
18/3/2564 | 67.25 | 485 | 64.13 | 53.13 | 63.63 | 52 | 53.25 | 53.75
19/3/2564 | 67.38 | 47.25 | 63 | 5525 | 63 | 51.75 | 50.75 | 525
20/3/2564 | 65.13 | 47.63 | 62 | 52.88 | 58.63 | 51.38 | 46.75 | 52.63
21/3/2564 | 60.88 | 4538 | 60 | 50.75 | 55.75 | 47.38 | 50.38 | 50.13
22/3/2564 | 66.88 | 57.63 | 56.5 | 52.38 | 52.75 | 49.25 | 53.63 | 54.5
23/3/2564 | 69.38 | 62.25 | 61.13 | 54.75 | 52.5 | 55.88 | 55.13 | 61.13
24/3/2564 | 68.25 | 56.25 | 60.25 | 58.63 | 54.25 | 56.5 | 525 | 58.63
25/3/2564 | 67.13 | 5438 | 66 | 5338 | 55 | 52.13 | 48.75 | 54.75
26/3/2564 | 63.25 | 52.63 | 635 | 50.13 | 55.88 | 56.13 | 54.63 | 56.13
27/3/2564 | 66.63 | 56.13 | 65 | 5363 | 59 | 51.63 | 60.25 | 57.13
28/3/2564 | 64.88 | 55.75 | 61.13 | 51.13 | 57.75 | 52 | 54.88 | 55.88
29/3/2564 | 5838 | 51.75 | 60.5 | 47.13 | 56 | 44.75 | 46.25 | 50.38
30/3/2564 | 57.25 | 45.13 | 64.13 | 50.38 | 60.63 | 44.75 | 51.38 | 48.63
31/3/2564 | 55.75 | 49 | 59.63 | 46.13 | 55.38 | 48.38 | 45.25 | 50.5

M5 24: M15UENITRLATDIANNTUAING ifpullunnuvesl 2564
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Suft /\ileu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/4/2564 56.88 | 45.75 | 57.88 | 45.63 | 54.5 | 43.75 | 44.63 | 48.75
2/6/2564 58.63 | 45.75 | 65.38 | 47.38 | 61.75 | 42.75 | 51.25 | 51
3/4/2564 6275 | 5388 | 68 | 64.38 | 545 | 585 | 50 66
4/6/2564 87.88 | 81.38 | 9225 | 91.5 | 8838 | 67.13 | 73 | 885
5/4/2564 85.63 | 76,5 | 91.63 | 93 | 91.13 | 78.38 | 87.75 | 85.25
6/4/2564 91.63 | 8288 | 93 | 91.38 | 86.88 | 89.63 | 83.75 | 88.38
7/4/2564 76.75 | 66.63 | 77 | 78.63 | 70.88 | 71 | 7213 | 70.25
8/4/2564 7325 | 62.38 | 76.13 | 75.38 | 67.88 | 62 | 63.63 | 67
9/4/2564 7325 | 60.5 | 75.88 | 68.88 | 71.13 | 56.63 | 63.75 | 64.38
10/4/2564 | 68.13 | 61 73 | 64.63 | 80.88 | 63.63 | 65.75 | 66.63
11/4/2564 | 63.88 | 7213 | 76 | 63.75 | 76.63 | 64 | 725 | 75
12/4/2564 69 | 7025 | 75 66 | 7238 | 56 | 6638 | 76
13/4/2564 | 58.38 | 64.75 | 75.13 | 71.38 | 71.13 | 58.25 | 64.88 | 715
14/4/2564 | 75.88 | 65.75 | 72.88 | 70.25 | 75.88 | 59.88 | 67.38 | 74.63
15/4/2564 | 68.38 | 63.63 | 76.25 | 71.13 | 76.25 | 60.13 | 71.25 | 69.63
16/4/2564 | 73.38 | 66.38 | 77.13 | 72.25 | 73.88 | 70.75 | 70.75 | 69
17/4/2564 79 | 7675 | 815 | 795 | 83.13 | 78.63 | 80.38 | 81.75
18/4/2564 81.5 | 74.25 | 88.75 | 78.13 | 85.63 | 66.25 | 80.88 | 79.38
19/4/2564 76.5 | 67.75 | 79.63 | 70.25 | 75.25 | 59.63 | 71.5 | 70.38
20/4/2564 | 7213 | 60.75 | 73 | 7013 | 73 | 60.13 | 66 | 68.13
21/4/2564 | 68.13 | 60.75 | 75.25 | 70.13 | 70.75 | 51.75 | 63.75 | 65.38
22/4/2564 | 64.88 | 58 | 73.88 | 625 | 70.88 | 53.25 | 63.5 | 63.5
23/4/2564 | 63.63 | 59.88 | 73.63 | 60.75 | 71.63 | 56.38 | 64 | 63.38
24/4/2564 585 | 59 | 7263 | 61.75 | 70.63 | 53.88 | 62.63 | 61.38
25/4/2564 | 74.13 | 65.75 | 70.13 | 71 | 72.63 | 62.38 | 61.25 | 64.5
26/4/2564 | 70.13 | 66 | 7325 | 74.63 | 71 | 7613 | 755 | 72
27/4/2564 81 71 | 7225 | 76.25 | 75.75 | 79.25 | 78.13 | 77.38
28/4/2564 | 79.88 | 81.88 | 80.38 | 86 91 76 | 8738 | 92
29/4/2564 | 79.75 | 73.5 | 77.75 | 80.5 | 91.13 | 72.75 | 85.13 | 78.5
30/4/2564 81 | 67.75 | 82.13 | 84.75 | 88.63 | 76.38 | 83.75 | 71.5

AT 25 AT NUAAITRLAYDIANMUTURIMS Wouweurest 2564
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Sudt /deu/D | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2565 64.25 | 51.88 65 59.25 | 68.13 | 61.38 | 65.25 | 55.38

2/2/2565 64.88 | 50.63 66 63.38 | 66.38 | 59.63 | 59.75 | 53.13

3/2/2565 66.13 | 53.13 | 67.88 | 55.63 | 66.25 | 59.63 61 60

4/2/2565 7188 | 625 | 73.88 | 67.63 | 69.13 | 64.25 | 68.25 | 68.25

5/2/2565 79 80.25 | 86.63 | 76.38 | 91.63 | 79.13 85 91.38

6/2/2565 79.13 | 76.63 74 73.88 | 755 75 76.38 | 77.75

7/2/2565 785 | 61.75 | 66.25 | 65.88 | 71.75 | 69.13 | 68.75 | 66.13

8/2/2565 71.38 | 58.88 | 60.63 | 62.88 | 63.63 | 65.63 | 59.75 | 65.63

9/2/2565 68.88 | 57.75 | 61.25 | 56.75 | 63.63 | 63.88 | 60.63 | 60.38

10/2/2565 65.63 | 545 | 62.13 | 615 | 62.63 | 60.38 | 65.88 | 59.38

11/2/2565 67.13 | 55.63 | 65.13 | 67.75 | 69.75 | 61.63 | 60.88 61

12/2/2565 71 54 64 63.13 | 66.63 | 62.63 | 62.88 | 59.13

13/2/2565 64.25 49 63.25 | 60.5 | 66.13 | 57.13 | 60.75 57

14/2/2565 65.75 55 63.5 | 65.63 | 64.75 | 60.88 | 58.5 | 62.38

15/2/2565 69.13 62 71 715 | 8138 | 595 | 735 | 67.75

16/2/2565 71.63 | 64.75 | 74.25 | 70.13 78 63.63 | 74.75 | 72.75

17/2/2565 69.25 | 72.88 | 71.75 | 70.88 79 68.63 | 76.25 | 75.88

18/2/2565 74.88 69 74.63 | 74.75 74 69.75 | 745 | 72.63

19/2/2565 84.88 | 86.63 | 80.88 | 90.63 | 80.13 | 80.75 | 85.5 | 86.13

20/2/2565 74.13 | 67.63 | 82.75 | 785 85 59.88 76 69.25

21/2/2565 I 57.63 | 735 | 69.13 | 68.13 | 62.38 | 72.25 | 71.13

22/2/2565 72.25 | 65.13 | 66.38 | 64.25 | 68.38 | 57.38 | 70.88 | 71.25

23/2/2565 74.38 | 62.13 | 67.25 | 64.63 | 69.88 | 59.38 | 68.88 | 68.63

24/2/2565 69.38 | 625 | 69.88 | 71.88 | 65.88 | 58.25 67 66

25/2/2565 69.5 | 62.25 | 70.38 | 77.63 | 65.75 | 57.88 | 66.88 64

26/2/2565 68.88 61 67.88 | 71.38 | 64.25 | 60.25 | 65.13 | 63.63

27/2/2565 69.75 | 60.75 | 64.88 68 64.13 | 595 | 59.63 | 61.88

28/2/2565 67.25 55 65.88 | 645 | 61.88 | 55.75 | 56.25 | 63.88

M5 26: MTUANITRLATDIANUTUAING iFpunuATuSYDIl 2565
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Suft /\ileu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/3/2565 66.88 | 535 | 64.88 | 695 | 60 | 5263 | 565 | 56
2/3/2565 68.38 | 55.13 | 64.88 | 70.13 | 62.75 | 56.88 | 60.63 | 57.63
3/3/2565 7275 | 56.38 | 66 | 70.38 | 66.63 | 58.13 | 615 | 59
4/3/2565 68.75 | 56.25 | 66.38 | 65.63 | 65.63 | 60 | 64.88 | 60.13
5/3/2565 67.88 | 54.38 | 64.38 | 66.63 | 63.63 | 58 | 61.88 | 57.75
6/3/2565 66.5 | 52.25 | 64.25 | 59.75 | 66.13 | 535 | 59.88 | 56
7/3/2565 69.75 | 58.13 | 74.88 | 73.88 | 73.25 | 56.63 | 60.88 | 61.25
8/3/2565 76.63 | 7325 | 7725 | 73 | 73.25 | 585 | 68.13 | 80.5
9/3/2565 7388 | 665 | 725 | 73.13 | 69.75 | 64.25 | 62.75 | 71.38
10/3/2565 | 69.63 | 62.75 | 70.63 | 64.63 | 69.5 | 58.88 | 61.5 | 68.63
11/3/2565 | 67.25 | 60.88 | 69.38 | 59.25 | 66.38 | 56.63 | 58.63 | 64
12/3/2565 | 64.75 | 66.13 | 67.63 | 61.38 | 66 | 55.63 | 585 | 65.38
13/3/2565 | 70.75 | 61.88 | 67.63 | 64.88 | 66.75 | 56 | 59.5 | 63.88
14/3/2565 | 69.75 | 56.88 | 71.63 | 59.63 | 68.5 | 55.25 | 59.5 | 64.25
15/3/2565 705 | 61.88 | 735 | 67.88 | 67.25 | 535 | 575 | 65.5
16/3/2565 | 72.75 | 57.88 | 82.25 | 72 | 65.88 | 51.75 | 54.75 | 62.38
17/3/2565 | 70.88 | 5238 | 77 | 67.63 | 6213 | 52 | 5513 | 60.5
18/3/2565 | 70.63 | 53.38 | 85.25 | 76.63 | 69.75 | 66.75 | 58.5 | 56.75
19/3/2565 | 73.25 | 58.38 | 78.25 | 65.38 | 66.5 | 63.13 | 63.25 | 66.75
20/3/2565 68 | 59.38 | 72.63 | 66.25 | 67.88 | 57.88 | 66.13 | 71.63
21/3/2565 | 71.75 | 64.25 | 69.88 | 78 | 67.88 | 66.13 | 66.88 | 74.63
22/3/2565 705 | 67.25 | 725 | 7175 | 69 | 78.63 | 63.63 | 75.75
23/3/2565 795 | 7538 | 795 | 79.75 | 7438 | 7213 | 79 | 79.25
24/3/2565 | 72.38 | 61.25 | 75 | 66.63 | 6838 | 54.25 | 69.25 | 67.13
25/3/2565 | 67.25 | 59.63 | 68.13 | 59.13 | 60.88 | 54.38 | 60.5 | 61.88
26/3/2565 | 66.38 | 56.63 | 69.25 | 5513 | 59 | 535 | 59.63 | 60
27/3/2565 | 69.13 | 55.63 | 67.38 | 62.75 | 645 | 52 | 57.25 | 60.38
28/3/2565 | 68.63 | 58.88 | 65.75 | 73.38 | 64.75 | 54 66 | 67.88
29/3/2565 | 79.38 | 62.5 | 81.38 | 81.88 | 68.13 | 56.63 | 67.88 | 655
30/3/2565 | 77.13 | 61.88 | 83.13 | 78.38 | 70.38 | 56.63 | 63.25 | 65.88
31/3/2565 | 74.13 | 57.13 | 75.25 | 7538 | 67.38 | 535 | 62 | 685

A5 27: MTUANITRLATDIANNTUAING iFpuliunnuvesl 2565
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Suft /\ileu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/4/2565 72 | 6163 | 69.13 | 72 | 6825 | 525 | 6238 | 61.5
2/6/2565 80.25 | 81.38 | 77.25 | 88.13 | 74.88 | 60.63 | 73.38 | 84.38
3/4/2565 59.88 | 55.88 | 60.38 | 66.63 | 61 | 49.13 | 56.13 | 64.25
4/4/2565 67.63 | 59.75 | 64.13 | 68.63 | 575 | 53.75 | 55 | 61.25
5/4/2565 64.13 | 56.75 | 66.13 | 65.63 | 57.25 | 53.75 | 56.13 | 64.25
6/4/2565 7738 | 63.88 | 69.25 | 76.38 | 59.5 | 71.75 | 57.63 | 65.88
7/6/2565 6888 | 8338 | 71 | 755 | 70.13 | 72.75 | 725 | 85.25
8/4/2565 66.13 | 76.63 | 72.25 | 72.25 | 70.13 | 67.13 | 68.25 | 80.88
9/4/2565 71.13 | 68.13 | 70.75 | 69.88 | 62.75 | 68.38 | 61.63 | 71
10/4/2565 | 74.75 | 63.75 | 81.25 | 80.38 | 67.25 | 61.13 | 59 | 67.63
11/4/2565 685 | 63.75 | 785 | 74 | 66.63 | 55.63 | 56.63 | 64.75
12/4/2565 | 64.13 | 60.88 | 72.5 | 66.75 | 64.5 | 54.75 | 59.25 | 60.88
13/4/2565 | 63.25 | 58.63 | 71 | 74.63 | 65.25 | 54.75 | 50.63 | 59.63
14/4/2565 | 66.88 | 60.75 | 68.5 | 64.88 | 61.13 | 54.63 | 46.88 | 59.5
15/4/2565 64 | 59.25 | 66.63 | 57.25 | 57.5 | 53.38 | 54.88 | 58.5
16/4/2565 685 | 58.25 | 67.25 | 63.38 | 55.13 | 59 | 50.75 | 59.5
17/6/2565 | 70.75 | 56.38 | 68.88 | 66.63 | 57.75 | 69.25 | 56.13 | 63.38
18/4/2565 81 | 6325 | 79.25 | 88.13 | 67.38 | 555 | 63 | 75.63
19/4/2565 | 74.38 | 76.63 | 735 | 82.63 | 72.75 | 68 | 67.25 | 815
20/4/2565 | 77.63 | 69.38 | 7388 | 81 | 79.75 | 73.38 | 78.75 | 75.38
21/4/2565 78 | 73.13 | 78.63 | 79.13 | 75.25 | 69.75 | 785 | 73.75
22/4/2565 | 73.38 | 70.63 | 78.13 | 80.13 | 72 | 615 | 67.38 | 68.5
23/4/2565 | 70.75 | 62.75 | 7525 | 69.5 | 68.63 | 59.75 | 58.63 | 65
24/4/2565 | 73.88 | 59.63 | 7525 | 66 | 65.63 | 60 | 60.13 | 61.38
25/4/2565 685 | 59.88 | 75 | 77.88 | 61.88 | 63.5 | 555 | 59.38
26/4/2565 675 | 59.25 | 75.13 | 73.75 | 66.5 | 59.5 | 58.63 | 60.63
27/4/2565 665 | 62 | 7338 | 71 |67.13| 66 | 60.13 | 61.38
28/4/2565 | 68.63 | 58.75 | 72.38 | 72.88 | 6338 | 61.75 | 61 | 60.63
29/4/2565 | 7338 | 65 | 67.88 | 71 | 61.75 | 67.38 | 58.75 | 62.38
30/4/2565 | 83.13 | 67.75 | 72 | 76.88 | 70.38 | 77.25 | 66.75 | 63.25

AT 28 AT NUARITRLAYDIAMUTURUING WouwIeuradl 2565

a2




Sudt /deu/D | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2566 71.13 | 67.13 | 72.38 68 67.25 | 70.75 | 73.25 | 70.38

2/2/2566 70.88 66 72 73 65.75 | 70.88 | 70.63 | 70.63

3/2/2566 70.38 | 63.63 | 77.63 | 67.63 | 65.63 69 68.38 | 60.63

4/2/2566 69.75 | 61.25 | 72.25 | 63.38 69 66.75 72 65.5

5/2/2566 68.25 | 64.88 | 72.75 | 66.38 | 72.38 | 65.13 | 74.88 | 65.13

6/2/2566 62.75 | 58.13 68 62 66.13 59 69.5 | 57.63

7/2/2566 50.5 | 51.13 | 625 | 54.38 | 61.88 | 56.75 | 63.88 | 48.88

8/2/2566 55.75 | 50.25 | 61.63 55 57.38 | 56.25 | 58.63 | 555

9/2/2566 61.5 55 63.75 | 625 | 65.13 | 58.13 | 63.75 | 58.88

10/2/2566 61.88 | 52.88 64 58.38 | 635 | 59.25 | 63.38 | 53.38

11/2/2566 5788 | 535 | 62.63 | 54.63 | 62.63 | 62.38 | 61.25 | 54.75

12/2/2566 63.25 53 59.88 | 61.25 57 60.5 | 63.38 57

13/2/2566 62.88 55 66.5 60 60.38 | 60.13 63 56

14/2/2566 61.63 | 535 | 65.63 | 62.88 | 60.75 | 56.13 | 61.88 | 58.38

15/2/2566 69.63 | 565 | 66.38 | 67.25 | 68.38 | 56.5 | 67.63 | 61.38

16/2/2566 74.63 70 61.13 | 74.75 | 64.38 | 65.38 | 70.38 67

17/2/2566 80.88 | 77.75 | 64.75 91 63.88 | 89.63 | 85.75 | 83.25

18/2/2566 75.75 | 65.38 | 65.88 | 81.25 | 65.63 | 75.38 | 72.25 | 70.63

19/2/2566 67.88 | 59.38 | 65.63 | 72.88 62 66.38 | 69.38 | 65.25

20/2/2566 68.63 | 62.63 | 625 | 7263 | 60.5 | 64.88 | 67.13 | 66.13

21/2/2566 70.75 | 61.75 | 65.13 65 61.88 64 67.75 | 61.13

22/2/2566 70.25 | 60.13 | 64.38 | 59.5 62.5 63.5 66 60.88

23/2/2566 70 58.13 | 67.38 | 60.5 | 62.13 | 645 | 66.25 | 58.88

24/2/2566 65 53.63 65 68.25 62 61.38 | 62.13 | 61.13

25/2/2566 65.75 | 56.88 64 65.63 | 58.25 | 63.88 | 64.25 | 59.88

26/2/2566 62.13 | 57.25 61 63.63 | 52.63 | 60.75 | 52.75 | 55.38

27/2/2566 63.75 | 58.38 | 60.38 | 68.38 51 63.88 | 58.38 59

28/2/2566 67.75 58 65 68.13 | 585 | 63.38 | 64.38 | 59.75

M5 29: M1IIANITRLATDIANNTUAING iFpunuATusueTl 2566
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Suft /\ileu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/3/2566 66.88 | 57.25 | 65.25 | 68.38 | 57.63 | 63 | 65.75 | 60.63
2/3/2566 68.63 | 57.13 | 62.88 | 64.75 | 57.38 | 61.75 | 64.5 | 59.5
3/3/2566 69.38 | 555 | 63.25 | 54.75 | 58.38 | 63.25 | 62.13 | 57.5
4/3/2566 69.88 | 56.75 | 64 | 61.63 | 59.63 | 58.25 | 62.63 | 57.88
5/3/2566 69 | 56.75 | 66.88 | 64.38 | 62.13 | 58.63 | 65.38 | 60.13
6/3/2566 70.75 | 59.13 | 66.38 | 61.38 | 60.63 | 61.88 | 64.38 | 60.63
7/3/2566 68.63 | 55.88 | 66.13 | 55.75 | 60.38 | 60.88 | 62.88 | 58.13
8/3/2566 67.63 | 57.5 | 65.38 | 59.75 | 57.38 | 59.5 | 60.38 | 57.38
9/3/2566 67.75 | 57.38 | 65.63 | 66.25 | 61.13 | 61.5 | 61.38 | 58.25
10/3/2566 | 69.63 | 57.88 | 66.38 | 55.63 | 61.38 | 59.88 | 63.38 | 57.38
11/3/2566 | 70.75 | 63 69 | 68.88 | 63.25 | 58.38 | 66.5 | 65.13
12/3/2566 | 72.13 | 65.13 | 72.5 | 72.25 | 6338 | 66 | 67.25 | 67.38
13/3/2566 745 | 80.88 | 8538 | 83 | 855 | 7475 | 85.13 | 87.25
14/3/2566 | 69.63 | 71.63 | 74.75 | 72.88 | 70.5 | 66.88 | 75.88 | 75.75
15/3/2566 | 65.25 | 63 | 68.63 | 67 | 64.63 | 6338 | 67 67
16/3/2566 66.5 | 64.25 | 68 | 70.63 | 62.38 | 68.5 | 67.88 | 65.25
17/3/2566 | 67.63 | 68.63 | 67.25 | 69.38 | 63.25 | 60.25 | 73 | 71.38
18/3/2566 675 | 68.13 | 66.75 | 68.25 | 625 | 57.75 | 71 | 64.75
19/3/2566 675 | 66.25 | 6325 | 57.75 | 65 | 59.88 | 74.25 | 68.88
20/3/2566 | 64.75 | 65.38 | 60.63 | 57.38 | 56.88 | 57 66 | 67.25
21/3/2566 | 70.13 | 62.38 | 58.13 | 57.25 | 54.63 | 61.13 | 64.88 | 62.5
22/3/2566 60 | 54.88 | 57.13 | 51.75 | 52.75 | 525 | 56.75 | 56
23/3/2566 | 54.75 | 52.63 | 56 | 46.25 | 52.13 | 49.25 | 52.38 | 48.63
24/3/2566 | 58.75 | 53 56 | 4838 | 48.75 | 485 | 53 | 50.63
25/3/2566 62 | 54.25 | 59.25 | 58.25 | 49.63 | 53.75 | 55.63 | 54.13
26/3/2566 62 | 55.13 | 62.88 | 59 | 53.38 | 53.88 | 57.88 | 54.38
27/3/2566 645 | 54 | 5838 | 60.5 | 55.13 | 52.13 | 56.25 | 54.38
28/3/2566 54 | 46.13 | 5825 | 49 | 545 | 4563 | 58 | 46.25
29/3/2566 525 | 45 | 59.63 | 455 | 54.13 | 41.63 | 55 | 465
30/3/2566 | 63.13 | 51.5 | 62.88 | 55.75 | 55.5 | 44.38 | 55.25 | 48.25
31/3/2566 | 60.25 | 56.25 | 67.5 | 61.88 | 56.38 | 49.25 | 57.75 | 52.5

M1579 30: MIUANITRLAYDIANNTUAING IFpullunnuvesl 2566
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Suft /\ileu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/4/2566 61.75 | 57.25 | 64.38 | 58.88 | 58.13 | 52.13 | 60.63 | 52.63
2/6/2566 4925 | 48 | 57.75 | 465 | 54.25 | 4325 | 535 | 47.63
3/4/2566 48.38 | 49.63 | 53.25 | 41.75 | 46.63 | 42.75 | 47.25 | 48.38
4/4/2566 5438 | 49.63 | 54.5 | 47.63 | 4538 | 44.75 | 515 | 46.13
5/4/2566 54 | 50.38 | 58.63 | 53 | 50.75 | 44.38 | 56.13 | 50.25
6/4/2566 5725 | 55 | 60.75 | 58 | 54.13 | 44.63 | 59.13 | 54.13
7/6/2566 5838 | 53.88 | 57.63 | 60.75 | 54.13 | 48.75 | 57.25 | 50.5
8/4/2566 62.25 | 53.25 | 56.88 | 55.13 | 53.75 | 48.88 | 60.75 | 50.38
9/4/2566 56.5 | 54.25 | 60.25 | 48 | 53.13 | 42.75 | 60.38 | 51.25
10/4/2566 58 54 | 555 | 48 | 5613|4175 | 59 | 50.63
11/4/2566 | 57.13 | 53 55 | 50.38 | 56.5 | 44.25 | 555 | 49.38
12/4/2566 | 53.63 | 51.75 | 60.38 | 56.25 | 54.88 | 46 | 59.5 | 51.38
13/4/2566 | 57.13 | 53.38 | 58.38 | 54 | 53.63 | 45.88 | 57.75 | 51.75
14/4/2566 | 58.88 | 47 | 53.75 | 48.13 | 49.63 | 465 | 525 | 51.63
15/8/2566 | 56.25 | 45.75 | 54.88 | 49.25 | 49.88 | 46 | 50.63 | 48.88
16/4/2566 | 58.88 | 51.38 | 54.63 | 51 | 56.13 | 46 | 505 | 47.75
17/6/2566 | 59.75 | 47.13 | 53.88 | 5275 | 56 | 4588 | 51 52
18/4/2566 | 58.88 | 48.25 | 53.25 | 45.63 | 57.25 | 47 | 50.13 | 52.13
19/4/2566 545 | 50.75 | 54 | 4188 | 54 | 46.63 | 50.25 | 48.63
20/4/2566 | 61.38 | 525 | 51.88 | 45.88 | 53.88 | 49.13 | 50.13 | 54.25
21/4/2566 | 64.75 | 53.63 | 615 | 50 | 53.13 | 50.13 | 52.13 | 54.75
22/4/2566 | 65.88 | 47.88 | 64.13 | 59.5 | 58.63 | 57.13 | 49.38 | 53.25
23/4/2566 625 | 51.5 | 56.38 | 53.63 | 49.75 | 56.88 | 51.88 | 57.5
24/4/2566 | 65.13 | 555 | 66.88 | 56.13 | 64.88 | 45.88 | 55.25 | 59.63
25/4/2566 64.5 | 49.75 | 60.88 | 56.13 | 57.13 | 45 | 535 | 52.88
26/4/2566 70 | 5825 | 61.88 | 59.63 | 67 50 | 59.75 | 60
27/4/2566 | 68.25 | 57.88 | 58.88 | 655 | 62.63 | 57 | 59.25 | 62.25
28/4/2566 | 6538 | 51.5 | 57.63 | 54.13 | 54.13 | 43.88 | 55.63 | 52.88
29/4/2566 58 | 47.25 | 62.38 | 48.63 | 52 | 42.88 | 555 | 47.25
30/4/2566 | 62.25 | 55.75 | 81.88 | 57.25 | 68 | 43.25 | 60.13 | 62.25

15N 31 AT NUAAITRLAYDIANUTURIG WouwIeuradt 2566
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Suit / lew /| 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/2/2564 0 6 2 0 0 5 8 2
2/2/2564 0 9 0 0 9 9 1
3/2/2564 0 1 1 0 1 0 6 1
4/2/2564 0 9 5 0 0 8 | 20 | 4
5/2/2564 0 0 0 0 0 2 1 0
6/2/2564 0 7 5 0 3 5 | 17| 2
7/2/2564 0 4 1 0 0 0 0 0
8/2/2564 0 1 0 0 0 0 0 0
9/2/2564 0 1 0 0 0 3 0 0
10/2/2564 0 2 0 0 0 2 3 2
11/2/2564 0 3 1 0 0 8 0 5
12/2/2564 0 2 0 0 0 2 0 0
13/2/2564 0 | 15| 1 0 0 | 26 | 7 | 12
14/2/2564 0 7 0 0 0 3 1 1
15/2/2564 2 | a4aa | 0 0 1] 31| 13| 16
16/2/2564 0 0 0 0 0 7 0 0
17/2/2564 1 8 2 0 1 ] 16 | 4 1
18/2/2564 0 2 1 0 1|12 ] 2 3
19/2/2564 0 0 0 0 0 1 1 0

20/2/2564 0 2 3 0 1 5 2 3
21/2/2564 0 5 1 0 2 6 3 0
22/2/2564 0 9 1 0 4 | 21| 16 | 3
23/2/2564 0 0 0 0 0 3 1 0
24/2/2564 0 3 0 0 6 9 9 7
25/2/2564 0 8 0 0 1 14| 4 | 2
26/2/2564 0 9 4 1 |13 ] 18 | 25 | 3
27/2/2564 0 | 23| a 4 8 | 15 | 20 | 5
28/2/2021 2 5 2 0 | 15| 12 | 28 | 10
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Suit /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/3/2564 0 22 2 9 19 52 59 33
2/3/2564 0 6 1 5 5 13 5 11
3/3/2564 0 7 0 0 5 32 6 18
4/3/2564 0 4 0 0 0 28 1 3
5/3/2564 3 22 1 6 0 a9 19 9
6/3/2564 1 20 0 0 6 69 12 17
7/3/2564 0 28 0 2 6 a0 24 13
8/3/2564 3 75 2 2 1 73 29 23
9/3/2564 3 13 1 4 3 19 5 1
10/3/2564 1 30 1 1 2 a4 7 5
11/3/2564 0 8 0 1 2 1 1

12/3/2564 1 5 1 0

13/3/2564 0 3 0 0 0 6 3
14/3/2564 0 0 1 0 2 12 1 0
15/3/2564 1 5 0 1 1 12 1 1
16/3/2564 2 4 2 1 4 5 1 1
17/3/2564 0 4 0 0 0 8 0 2
18/3/2564 0 12 1 1 0 10 1 0
19/3/2564 0 12 6 1 7 35 0 2
20/3/2564 2 8 1 0 1 5 1 2
21/3/2564 4 30 0 1 9 19 2 1
22/3/2564 0 8 1 1 1 24 2 0
23/3/2564 0 0 3 0 1 7 0 0
24/3/2564 0 24 6 3 1 10 3 2
25/3/2564 0 4 3 0 3 8 0 0
26/3/2564 0 5 8 4 11 21 4 5
27/3/2564 0 1 0 1 4 5 0 1
28/3/2564 3 3 3 0 2 8 2 1
29/3/2564 7 6 1 2 2 9 1 2
30/3/2564 3 9 0 0 4 8 1 0
31/3/2564 5 32 10 7 9 10 1 0
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Suit / \leu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/4/2564 9 | a8 | 12 10| 4 | 19| 6 0
2/6/2564 7 | a1 | a 0 0| 22| 3 0
3/4/2564 0 5 2 0 0 1 1 0
4/4/2564 0 0 0 0 0 0 0 0
5/4/2564 0 0 0 0 0 0 0 0
6/4/2564 0 0 0 0 0 0 0 0
7/6/2564 0 0 1 0 0 0 1 0
8/4/2564 0 0 0 0 0 0 0 0
9/6/2564 0 0 0 0 0 3 1 0
10/4/2564 0 0 0 0 0 1 0 0
11/4/2564 1 1 0 0 0 4 0 0
12/4/2564 0 0 0 0 0 2 1 0
13/4/2564 0 0 1 1 0 | 15 | 1 0
14/4/2564 0 0 0 0 0 3 0 0
15/4/2564 0 0 0 0 0| 23| 0 0
16/4/2564 1 2 0 0 2 9 0 0
17/4/2564 0 0 0 0 0 0 0 0
18/4/2564 0 0 0 0 0 0 0 0
19/4/2564 0 1 0 0 0 0 0 0
20/4/2564 0 4 1 0 0| 20| 0 1
21/4/2564 0 1 0 0 0| 25| 0 0
22/4/2564 0 5 6 0 0| 27| 0 0
23/4/2564 2 |12 |11 ] 0 3 1 16| 0 0
24/4/2564 5 1 3 0 3 6 1 0
25/4/2564 2 3 5 0 3 | 15| 0 0
26/4/2564 0 0 0 0 0 0 0 0
27/4/2564 0 0 0 0 0 1 0 0
28/4/2564 0 0 0 0 0 0 0 0
29/4/2564 1 0 0 0 0 0 0 0
30/4/2564 0 0 0 0 0 0 0 0
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Suit / lew /| 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/2/2565 10 | 2 3 0 0 0 0 0
2/2/2565 16 | 16 | 11 | 0 5 |12 |31 | 5
3/2/2565 2 0 0 0 0 0 0 0
4/2/2565 14 ] 5 | 13| 0 0 3 1 2
5/2/2565 0 0 0 0 0 0 0 0
6/2/2565 0 1 0 0 0 0 0 0
7/2/2565 0 2 0 0 1 0 2 0
8/2/2565 0 0 1 0 0 0 2 0
9/2/2565 10 | 3 7 0 0 3 | 25| a
10/2/2565 2 0 1 0 0 1 0 0
11/2/2565 31 | 3 | 20| 0 1 7 | 14| a
12/2/2565 10 | 4 3 0 0 3 0 0
13/2/2565 5 4 | 15| 0 2 2 7 1
14/2/2565 8 | 16 | 9 0 2 9 6 3
15/2/2565 0 0 0 0 0 0 0 0
16/2/2565 0 4 | 0 0 0 8 0 1
17/2/2565 0 0 0 0 0 0 0 0
18/2/2565 0 0 0 0 0 0 0 1
19/2/2565 0 0 0 0 0 0 0 0

20/2/2565 0 0 0 0 0 0 0 0
21/2/2565 0 0 0 0 0 0 0 1
22/2/2565 0 0 0 0 0 2 0 0
23/2/2565 0 0 0 0 0 3 0 0
24/2/2565 0 1 0 0 0 0 0 0
25/2/2565 0 | 14 ] 0 0 0 | 12| 5 0
26/2/2565 0 0 0 0 0 0 0 0
27/2/2565 0 6 0 0 1 4 | 16 | 0
28/2/2565 0 4 | 0 0 1 0 0 0
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Suit / \leu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/3/2565 0 4 3 1 0 4 1 0
2/3/2565 0 4 3 0 1 7 2 0
3/3/2565 0 1 0 0 0 4 2 1
4/3/2565 0 2 4 0 3 1 16| 0 0
5/3/2565 0 1 3 0 1 1 0 0
6/3/2565 0 | 22| a 0 2 |22 | 11| 2
7/3/2565 0 0 1 0 0 1 0 0
8/3/2565 0 0 0 0 0 3 0 0
9/3/2565 0 0 0 0 1 4 0 2
10/3/2565 0 0 0 0 0 1 0 0
11/3/2565 0 1 1 0 1 |10 3 1
12/3/2565 0 0 1 0 0 3 1 0
13/3/2565 0 1 0 2 | 3 | 2 0
14/3/2565 0 0 0 2 1 1 0 0
15/3/2565 0 0 3 0 5 10| 3 5
16/3/2565 0 1 0 0 0 2 0 1
17/3/2565 0 0 0 0 1 |13 5 1
18/3/2565 0 6 0 0 1 ] 18| 2 1
19/3/2565 0 0 0 0 0 | 16| 0 0
20/3/2565 0 3 0 0 1 |133] 0 1
21/3/2565 0 0 0 0 0 1 0 0
22/3/2565 0 0 0 0 2 0 0 0
23/3/2565 0 0 0 0 0 0 0 0
24/3/2565 0 0 0 0 0 2 0 0
25/3/2565 0 0 0 0 0 4 4 1
26/3/2565 0 2 0 0 0 9 0 0
27/3/2565 0 | 12| 2 1 6 | 15 | 1 1
28/3/2565 0 4 |0 0 0 6 2 0
29/3/2565 0 |21 0 0 0 | 44| 2 0
30/3/2565 0 | 19] 0 0 0|2 | 0 0
31/3/2565 0 8 0 0 0 | 10| 1 0
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Suit /iou /T | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
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it /iou /D | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T

1/2/2566 5 3 1 0 0 2 1 0
2/2/2566 11 4 6 0 0 0 0 0
3/2/2566 12 9 9 0 0 5 4 0
4/2/2566 7 0 0 1 0 0 0 0
5/2/2566 8 1 9 1 0 5 6 4
6/2/2566 0 3 2 0 0 0 4 1
7/2/2566 46 25 38 5 6 18 26 11
8/2/2566 11 8 11 1 2 12 8 5
9/2/2566 13 11 13 2 0 6 2 7
10/2/2566 16 27 25 0 5 21 18 14
11/2/2566 5 5 31 1 2 4 4 2
12/2/2566 31 60 78 7 13 34 | 60 14

13/2/2566 6 12 27 2 0 6 9 3
14/2/2566 12 41 69 11 15 17 33 12
15/2/2566 0 22 13 4 3 23 8 1
16/2/2566 0 0 13 0 5 0 0 0
17/2/2566 0 0 0 0 0 0 0 0
18/2/2566 0 0 0 0 0 0 0 0
19/2/2566 0 2 9 0 4 0 8 2
20/2/2566 0 0 13 1 2 0 2 2
21/2/2566 0 0 6 0 5 0 7 4
22/2/2566 1 0 8 0 9 0 4 4
23/2/2566 3 2 6 2 3 0 0 0
24/2/2566 0 2 0 0 3 0 1 1
25/2/2566 0 0 0 0 0 1 0 2
26/2/2566 0 0 2 1 0 1 0 2
21/2/2566 1 2 9 12 1 7 1
28/2/2566 0 2 8 5 8 1 1 6
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Suit / \leu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/3/2566 0 1 9 1 4 | 0 2 4
2/3/2566 4 a 10| 9 | 12| 7 1 | 14
3/3/2566 0 5 1 3 0 | 14| 6 | 11
4/3/2566 2 7 3 9 4 | 5 7 | 14
5/3/2566 0 | 12|11 ] 9 0| 16| 4 | 2
6/3/2566 0 2 2 4 1 2 3 3
7/3/2566 1 20|10 | 11| 5 |14 ] 5 1
8/3/2566 0 2 2 0 0 0 0 0
9/3/2566 0 2 | 10| 5 0 5 0 0
10/3/2566 0 5 4 0 1 7 7 0
11/3/2566 0 1 3 4 | 2 3 2 0
12/3/2566 0 1 1 0 0 2 0 0
13/3/2566 0 0 0 0 0 0 0 0
14/3/2566 0 0 0 0 0 2 0 1
15/3/2566 0 0 1 0 0 0 0 0
16/3/2566 0 0 1 0 0 6 1 0
17/3/2566 0 0 2 0 0 9 0 0
18/3/2566 1 0 2 2 0 7 0 0
19/3/2566 1 7 2 1 1 |28 ] 1 0
20/3/2566 0 0 1 0 1 5 0 0
21/3/2566 3 0 9 0 | 10| 6 1 0
22/3/2566 5 1 |11 | 3 a | 57| 0 0
23/3/2566 28 | 25 | 48 | 30 | 30 | 73 | 10 | 6
24/3/2566 a7 | 25 | 65 | 26 | 23 | 74 | 3 2
25/3/2566 28 | 19 | 47 | 14 | 26 | 15 | 8 0
26/3/2566 60 | 39 | 49 | 24 | 26 | 65 | 9 1
27/3/2566 191 9 | 3 | 13| 13| 7 6 0
28/3/2566 146 | 202 | 75 | 34 | 18 | 182 | 81 | 26
29/3/2566 132 | 50 | 47 | 14 | 15 | 74 | 17 | 3
30/3/2566 86 | 49 | 46 | 18 | 13 | 32 | 20 | 5
31/3/2566 37 | 25 | 29| 9 | 13 | 29 | 8 1
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Suit / \leu /Y | 57T | 36T | 67T | 70T | 69T | 58T | 37T | 68T
1/4/2566 22 | 20 | 33 | 9 1 7 2 0
2/4/2566 40 | 49 | 24 | 16 | 5 | 58 | 10 | 1
3/4/2566 3¢ | 16 | 50 | 10 | 22 | 19 | 10 | 2
4/4/2566 57 | 62 [ 127 | 29 | 27 | 58 | 48 | 1
5/4/2566 79 | 21 | 88 | 30 | 26 | 15 | 15 | 2
6/4/2566 61 | 15 | 79 | 12 | 11 | 9 6 1
7/4/2566 30 | 10 | 27| 9 3 110 | 1 0
8/4/2566 28 | 2 | 26 | 1 1 2 0 0
9/6/2566 30 | 34 | 18 | 3 3 | 31| 1 5
10/4/2566 71 | 20 | 18| 8 | 13 | 16 | 5 2
11/4/2566 76 | 59 | 42 | 9 | 13 | 33 | 3 2
12/8/2566 49 | 13 | 35 | 14 | 1 4 1 1
13/4/2566 32119 [ 30 | 10| 4 | 8 0 2
14/4/2566 a4 | 27 | 11 | 7 1 4 | 12 | 3
15/4/2566 32 |16 | 28 | 1 0 9 6 0
16/4/2566 68 | 29 | 3 5 | 11| 9 | 13| 5
17/4/2566 67 | 19 | 6 5 1 |10] 5
18/4/2566 79 | 26 | 19 | 12 | 3 6 | 12| a
19/4/2566 53 1 9 |17 | 2 3 1 3 0

20/4/2566 26 | 7 |16 | 2 1 5 3 0
21/4/2566 2 2 2 0 0 1 0 0
22/4/2566 1 0 1 0 | 10| 0 2 0
23/4/2566 4 3 8 2 9 2 3 1
24/4/2566 12| a 1 0 0 1 2 0
25/4/2566 10 | 8 7 1 10] 0 2 1 0
26/4/2566 1 3 1 2 0 1 0 0
27/4/2566 i 0 3 0 0 2 0 0
28/4/2566 12 | 3 4 0 0 0 2 0
29/4/2566 16 | 8 6 a | 2 7 2 0
30/4/2566 7 2 0 0 0 1 1 0

#1319 40: miwLLamﬁﬁaagasuaﬁwmufqmmm%@u WauLYIeuUIl 2566

54



APPLICATION OF REGRESSION KRIGING FOR SPATIAL

INTERPOLATION OF PM2.5 CONCENTRATIONS IN UPPER
MAI H FACULng‘FEIﬁpNQE

NORTHERN THAILAND

ABSTRACT

This independent study analyzes the correlation between auxiliary variables, such as relative humidity
and the number of fire hotspots, and PM2.5 concentrations in upper northern Thailand from February to
April 2021 to 2023 using Pearson Correlation and Spearman Rank Correlation. Additionally, it aims to
estimate PM2.5 concentration values at unobserved locations using Regression Kriging. The study found
that PM2.5 concentration is highly related to the number of hotspots in March and April for 2021 to 2023
but is less related to relative humidity. When applying regression kriging to estimate PM2.5 concentrations
using fire hotspots as an auxiliary variable, the mean absolute percentage error (MAPE) ranges from 14 to

33. This outcome indicates a moderate level of predictive accuracy.

INTRODUCTION

For many years, Thailand has faced persistent challenges with PM2.5 air pollution. The current infrastructure
for monitoring PM2.5 concentrations is geographically constrained, with monitoring stations distributed sparsely
across the country. In the upper northern region of Thailand, there are merely 16 monitoring stations available
to measure PM2.5 levels. This limited monitoring network creates significant challenges in comprehensively
assessing regional air quality. The ability to accurately measure PM2.5 concentrations is essential for developing
and implementing effective strategies for managing and controlling air pollution

Kriging is a spatial interpolation technique used to estimate the target variable at unobserved locations. This
estimator is a linear combination of observed values and their corresponding weights that provides the best linear
unbiased prediction with the minimum estimation variance. Regression kriging (RK) is a widely used kriging
technique that incorporates auxiliary variables into the kriging model to enhance its predictive capabilities. RK
involves decomposing the target variable into a deterministic trend and residual components.

MAIN RESULTS

Influencing factors

The results indicated a moderate to strong correlation between PM2.5 concentrations and the number of fire
hotspots. In contrast, the correlation between PM2.5 concentrations and relative humidity was weak, as shown by
both Pearson and Spearman rank correlation analyses. Furthermore, the correlation between PM2.5 concentrations
and fire hotspot counts was notably stronger from March to April (2021-2023) compared to February (2021-2023).

-
I | I .,| | | |

Correlation between the number of fire hotspots

Model Performance

and PM2.5 concentrations.

The study focused on spatial interpolation of PM2.5 concentrations across all eight provinces in upper northern
Thailand during March and April from 2021 to 2023, employing regression kriging. Fire hotspot data was
incorporated as an auxiliary variable in the analysis. Results indicated that the MAPEs in March and April were
32.881 and 28.974 in 2021, 21,814 and 14.204 in 2022, and 23.148 and 19.469 in 2023, respectively. Overall, the
MAPE across the three years (2021-2023) was 23.415.

Year | Month MAPE
2021 | March 32.881
2021 | April 28974
2022 | March 21814
2022 | April 14.204
2023 | March 23148
2023 | April 19.463

average 23415

The study demonstrated a significant correlation between PM2.5 concentrations and the number of fire
hotspots recorded in March and April from 2021 to 2023. The application of regression kriging to estimate the
number of hotspots yielded the MAPE ranging from 14 to 33. This outcome indicates a moderate level of
predictive accuracy. The observed error may be attributed to the limited number of monitoring stations and the
necessity for greater spatial disaggregation of fire hotspots based on station locations.

55

AUTHOR: SUTHATHINEE CHAISUWAN 640510598
SUPERVISOR: ASSOC. PROF. DR. SOMPOP MOONCHAI

OBJECTIVES

Analyze the correlation between data on variables, such as relative humidity or
the number of heat points and PM2.5 concentrations in Upper Northern

Thailand from 2021 to 2023
e Estimate PM2.5 Concentrations in Upper Northern Thailand in 2021 to 2023
by using Regression Kriging.

METHODOLOGY

Data Collection

The study area encompassed eight provinces: Chiang Mai, Chiang Rai,
Lampang, Lamphun, Mae Hong Son, Nan, Phrae, and Phayao.
The daily data used in this study consisted of three primary components
collected from February to April during the years 2021 to 2023:
® Relative humidity measurements acquired from the Thailand
Meteorological Department;
e Fire hotspot data derived from satellite imagery provided by the
Royal Forest Department; and
® PM2.5 concentration measurements obtained from the Pollution
Control Department.
Correlation Analysis
Let X and Y be random variables where Y is the target variable and X
is the selected variables. Given observations {(z:,4)...(¢s 5.)}, We analyze

their statistical interdependence through:

1. Pearson correlation coefficient (r) :

where d; is the difference between ranks for observaion i and
n is the sample size.

Accuracy assessment

The mean absolute percentage error (MAPE) was employed to assess
the accuracy of the method.

o~ |7 =t

=

MAPE = =" x 100
n

where n is the number of observations, i and %, denote the observed
data and the estimated value, respectively.
Regression Kriging Process

Given n observed values, (X(s).2(s)).(X(s,). Z(s,))...(X(s). Z(s,)). at observed points,
POINtS, §.80ee0s,

L
Step 1: Formulate a trend function s(s) = fo+Y_ Aifi(X(s0)) to model the
=

relationship between data X(s,)and z(s;) for i =

Step 2: Compute the residual €(s;) = 2(s;) — pu(s;) .
Step 3: Estimate the residual at an unobserved point 5o using

oxls0) =Y Az(s:) | where ), is determined by solving the system
P
M)
sz —sa) 1| | A (52— 50)

[»‘(».,\n o = m) :
IRHPUBIRN (40

sz —81) (o2 —s2)
with Y represents the variogram function.

Ao —sa) 1

Step 4: Estimate the target variable z at point so using the formular

Z(s0) = ls0) + €0 (50).




