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Abstract

PM 2.5 dust problem in Bangkok are wildly debate for its source. This project mainly
aims to locate the origin of the PM2.5 dust with the first hypothesis that the dust travel with
the wind into Bangkok from burning spots from the region outside. Data include dust level from
Pollution Control Department, wind’s direction from HYSPLIT, and fire’s spot from FIRMS, with
all of this date the fire’s spot in wind’s direction are counted and compare to dust level in
Bangkok with resolution of 24 hour. The result of the first hypothesis is false, dust level and
fire’s spot in wind’s direction isn’t related. Second hypothesis is the PM2.5 dust originate
directly inside Bangkok from local traffic activity. Experiment setup with normal time in 2019
compare to quarantine time in 2020 and result rejected the second hypothesis as well. After
that we look into the relation between wind and dust level in Bangkok to find if the wind pattern
effected the dust. We found that when the low speed wind spread across Thailand’s central
region, dust level in Bangkok will rise and but when the wind blows from sea, south of Bangkok,

dust in province north of Bangkok will increase because of the dust form Bangkok.
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0100 UTC 01 Jan 19
GFSG Meteorological Data
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Job ID: 181036 Job Start: Mon Jan 20 01:16: 35 UTC 2020
Source 1 lat: 13.764722 lon.: 100.538611 height: 10 m

Trajectory Direction: Backward  Duration: 24 hrs
Vertical Motion Calculation Method: Model \/emcal Velocity
Meteorology: 0000Z 1 Jan 2019 - GDASOpS5
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4.1 JayavTunarulunsunnuniuas
ndeyadldsurnnsumupuuaneiiduaanidesnsyaredlumnsannumuns dideya

299919 9 d@onduadslutig 24 Fluslananadl

M15197 4.1 ensrsansdunauadglunsannumuasiugisfouunsiag w.e. 2562

Date USinauruiade Date Uinauulade

(LlasnSusiagnuieriiuns) (lulasnSusiagnuieriiuns)
1/1/2019 23.3 17/1/2019 ae.7
2/1/2019 25.7 18/1/2019 33.6
3/1/2019 27.9 19/1/2019 49.2
4/1/2019 32.7 20/1/2019 50.6
5/1/2019 40.2 21/1/2019 69.7
6/1/2019 68.9 22/1/2019 4r7.4
7/1/2019 66.4 23/1/2019 44.9
8/1/2019 27.3 24/1/2019 44.8
9/1/2019 30.2 25/1/2019 66.1
10/1/2019 43.6 26/1/2019 56.4
11/1/2019 74.0 27/1/2019 44.5
12/1/2019 70.9 28/1/2019 56.8
13/1/2019 67.8 29/1/2019 68.4
14/1/2019 66.5 30/1/2019 85.9
15/1/2019 54.0 31/1/2019 65.3
16/1/2019 43.3
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Tui nln USunauiluinde

(lulpsnsusiagnuieriiuns)

1/1/2019 ar 23.3
2/1/2019 12 25.7
3/1/2019 53 27.9
4/1/2019 5 32.7
5/1/2019 2 40.2
6/1/2019 0 68.9
7/1/2019 14 66.4
8/1/2019 18 27.3
9/1/2019 2 30.2

10/1/2019 25 43.6
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(lulpsnsusiognuimiiuns)

11/1/2019 a4 74.0
12/1/2019 15 71.0
13/1/2019 14 67.9
14/1/2019 36 66.5
15/1/2019 17 54.0
16/1/2019 16 43.3
17/1/2019 38 a6.7
18/1/2019 22 33.6
19/1/2019 32 49.2
20/1/2019 6 50.6
21/1/2019 24 69.7
22/1/2019 17 ar.4
23/1/2019 31 44.9
24/1/2019 28 44.8
25/1/2019 17 66.1
26/1/2019 66 56.4
27/1/2019 22 44.5
28/1/2019 78 56.8
29/1/2019 22 68.4
30/1/2019 23 85.9
31/1/2019 13 65.3
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(Lilasniusiegnuianiuns) | (Lulesniusiegnuiadiuns)

26-31.0. 21.4 16.0
27-31.4. 20.8 16.4
28-1l.A. 21.4 22.8
29-41.9. 22.0 21.0
30-4l.9. 223 22.3

31-3.a. 22.1 28.7
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1-11.8. 22.2 20.7
2-13.8. 25.2 17.6
3-13.8. 23.1 15.3
4-131.8. 22.3 17.3
5-131.8. 18.4 17.0
6-13.8). 22.0 17.0
7438, 18.3 19.1
8-13.8. 23.1 16.3
9-13.8. 18.0 17.6
10-13.8. 19.4 18.8
11-130.8. 19.1 21.1
12-130.8. 20.3 17.2
13418, 17.9 25.6
14438, 21.1 19.6
15-13.8. 13.0 31.2
16-31.8. 15.4 17.3
17-4.8, 15.1 15.0
18-41.8. 20.4 14.2
19-41.8, 22.4 13.2
20-131.8. 31.7 15.0
21-13.8. 335 139
22-131.8. 22.8 18.0
23-431.8. 21.8 19.3
20318, 21.1 20.9
25-431.8. 24.2 24.4
123 21.3 185
SD 4.5 4.0
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Job ID: 185324 Start: Fri May 1 07:33:10 UTC 2020 Job ID: 184786 b Start: Fri May 1 07:07:16 UTC 2020

Source 1 lat.: 13.764722 \Dn IDD 538611  height: 10 m AGL Source 1 lat.: 13.764722 Iun 100.538611 ~ height: 10 m AGL

Trajectory Direction: Backward ~ Duration: 24 hrs Traecmr Direction: Backward  Duration: 24 hrs

Vertical h}mmn Calculation Method: Model Vertical Velocity Vertical Motion Calculation Method: Model Vertical Velocity

Metegrology: 00002 15 Apr 2019 - GDASOp5S Meteorology: 0000Z 21 Apr 2020 - GFS0p25




32

JUN 5.1 sUuansiiansauluiunduingauesyia 26 uau 89 26 wweu Y w.e 2562 wag 2563

< v & [y [ a a a9 ¥ oa 1 1 1 I
Q%WMVLWJ'WN?{@Q’JULUUVWW’NQNLL‘U‘U‘V] 2 Vliﬂﬂiiﬂm&!uugﬁéjﬂiusmﬁLﬁ@‘umﬂi’]ﬂll W.F.

2562 ninilaNsuiuniununfianty ndulvinanadl

NOAA HYSPLIT MODEL NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 15 Apr 20 Backward trajectories ending at 0000 UTC 21 Apr 19
GFSQ Meteorological Data GFSG Meteorological Data
R H H H SR TTE EEEEeEEeE e EEE e S R £ e e
w L
<t <t
@ [ 0
=] s |-
o =1
=z =
N~ N~
™~ ™~ |-
o | s E
96

s S ]
* * |
[ [+
e e
=g =
[=] [=3
1] kn |-
- o
g 2 1500
w w
8 | © 1000
o [ 500
= 10 _'I‘/ = in ’.‘I

Job1D: 184886 Job Start: Fri May 107:11:58 UTC 2020 Job ID: 185169 Job Start: Fri May 107.25:22 UTC 2020

Source 1 lat.: 13.764722 lon.: 100.538611  height: 10 m AGL Source 1 lat.:13.764722 lon.: 100.538611  height: 10 m AGL

Trajectory Direction: Backward ~ Duration: 24 hrs Trajectory Direction: Backward ~ Duration: 24 hrs

Vertical Motion Calculation Method: Model Vertical Velocity Vertical Motion Calculation Method: Model Vertical Velocity

Meteorology: 0000Z 15 Apr 2020 - GFS0p25 Meteorology: 0000Z 21 Apr 2019 - GDASOpS

JUN 5.2 suuansiiemeanluiuidugeanvesie 26 duinu fs 26 wwigu U w.a 2562 uwag 2563

dzwuleiniud 21 wweu we. 2562 dudufienauguuuildlanuludiounnsiau w.a.

al

2562 wintududl 15 wwneu fanvasaaivanlunuud 2 Aduauifidudes wilndefiarsanasly
Aidsufianuiuinfianuuandisiudntes nanfeauuuudl 2 ssWadunannzadundn usay
Py -

YBIIUN 15 LWWIPY WA, 2562 AN WULMAaUNRININUTHNANUNVEHIUNZAIINNNINATRE

NALTILNNNELALAUA TS

Uadellonzisrtosiugana wseludeuunseuiuduggun sasidou fuiauwas
wwiwduggseu syuveinia suvay onvvzldldmiloudu aumsiasaiufiuieiulade
vosusiazagnia Miladevesauiviniduiuvsean wasladevihliduinanduavaduiulian

AABANIY



33

91989
[1] Iasens@nwunasiniauwazuuinianisdnnisiuagessunaliiu 2.5 luaseu luiui
NIUNNUAUSUATA, NTUATUANNATY NTENTINTNYINITETINMALALAWINTBY, 2561 FUAWAIN

http://infofile.pcd.go.th/air/PM2.5.pdf?CFID=2132723&CFTOKEN=52299852

[2] 2adus fudiatld wazame (2560 ), enuidvatuauysel Mdavihdydundsiiie
UaNYINALLUNTAVNUIUAS, INEIFENRUINNIUAT, 2560
[3] 2edus fudiatld wazane (2560 ), Tenuideatuanysel NsUseliun@nsingy

UTUNANEINALUNTINNUTIUAT, INUITENUUINIUAT

[4] gaid iaeddamn (2561). du PM2.5 ufiegnelslingega. tenansunauslunisaiun
wAlwdeymn PM2.5 23 Sunmu 2561

[5] Kim Oanh, A Study in Urban Air Pollution Improvement in Asia AIT, 2017

[6] A. F. Stein, R. R. Draxler, G. D. Rolph, B. J. B. Stunder, and M. D. Cohen NOAA'’s
HYSPLIT Atmospheric Transport and Dispersion Modeling Systemn NOAA/Air Resources
Laboratory, 2015

[7] FIRMS team, (2019), About FIRMS, Retrived 7 November 2019 , from

https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms/about-firms


https://journals.ametsoc.org/author/Stein%2C+A+F
https://journals.ametsoc.org/author/Draxler%2C+R+R
https://journals.ametsoc.org/author/Rolph%2C+G+D
https://journals.ametsoc.org/author/Stunder%2C+B+J+B
https://journals.ametsoc.org/author/Cohen%2C+M+D

AANUIN

M50 1.1 TnansUSunasulunsunamuasiasnunseutna

Fud
1/1/2562
2/1/2562
3/1/2562
4/1/2562
5/1/2562
6/1/2562
7/1/2562
8/1/2562
9/1/2562
10/1/2562
11/1/2562
12/1/2562
13/1/2562
14/1/2562
15/1/2562
16/1/2562
17/1/2562
18/1/2562
19/1/2562
20/1/2562
21/1/2562
22/1/2562
23/1/2562
24/1/2562
25/1/2562
26/1/2562
27/1/2562
28/1/2562

NFUNN
23.3
25.7
279
32.7
40.2
68.9
66.4
27.3
30.2
43.6
74.0
70.9
67.9
66.5
54.0
43.3
ae.7
33.6
49.2
50.6
69.7
ar.a
44.9
44.8
66.1
56.4
aa.5
56.8

duade (llasnsusegnuieiiuns)

UUNYS
22.5
23.2
31.8
33.2
45.2
74.6
67.6
22.5
32.3
44.5
73.9
64.0
68.0
68.2
54.9
53.6
43.9
335
48.9
62.4
73.2
46.8
43.3
385
56.3
51.6
43.3
51.4

Sadn
18.0
18.9
22.3
27.0
34.8
62.6
56.8
49.7
25.9
45.3
57.0
65.2
62.6
55.6
58.0
48.5
42.9
36.1
39.7
50.6
61.1
53.2
48.3
51.4
56.8
62.5
48.8
55.1

98581
12.3
14.2
20.8
23.7
37.3
46.5
ar.r
52.7
217.2
44.3
1.7
69.5
87.6
58.2
579
59.2
4aa.1
22.3
33.6
51.6
60.5
51.8
32.0
ar.8
555
52.0
55.5

VYT
29.1
318
36.2
53.2
54.8
65.9
66.5
34.6
27.5
49.5
65.6
74.9
76.5
66.3
60.7
60.2
59.0
58.9
67.0
71.6
75.0
64.9
67.3
80.3
87.1
89.0
76.9
82.3

UATAITIA
19.6
235
35.1
335
49.0
46.5
38.8
52.5
35.2
a1.2
br.1
49.6
46.9
46.4
46.0
43.6
43.5
279
41.0
51.3
50.8
46.3
41.0
56.0
60.2
49.5
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58.4
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