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Abstract

The objectives of this research were: (1) to review air quality management policy and measures,
(2) estimate the amount of pollutant and greenhouse gases emissions from vehicles exhaust implementing air
quality management from road transportation in Bangkok. Then, amount of air pollutants and greenhouse gases
emission from 2010 to 2050 were forecasted by using the Long-Range Energy Alternatives Planning System (LEAP)
model according to vehicle emission control measures. The results found (1) measures to improve air quality that
the 3 scenario, which designated the transition of vehicle emission measures frorm EURO4 to EUROS standards for
passenger cars, pickups, and vans or private trucks by 2023, was the most effective scenario in reducing Black Carbon
(BC) and vehicle emission measures and greenhouse gases mitigation the 4" scenario, which designated the
transition of vehicle emission measures from EUROS5 to EURO6 standards for passenger cars, pickups, and vans or
private trucks by 2026, was the most effective scenario in reducing Nitrous oxide (N,O). (2) Ventilation of air pollution
of Black Carbon (BC) the most effective in reducing by 69.20% as compared to Business as usual (BAU). When
considering the mitigation of GHG emission from vihicles, was the most effective scenario in reducing N,O by 29.66%
as compared to Business as usual (BAU), thus, resulting in Global Warming Potential (GWP) being reduced by 0.13%.

The research results indicated that, the vehicle emission policies and measures in fuel and engine
improvements are more effective in mitigating air pollution than that of greenhouse gases. The measures in limiting
the number of vehicles on the roads and promoting electric vehicles are suitable air quality management measures

recommended for implementation in Bangkok.

Keywords: Air pollution, Greenhouse gases, Vehicles, Road transportation
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fuwnlduanasegadiulddadiodisutunsdinssuiuaulnd BAU) Tneglud w.e. 2593 fnsszueuais CO, NO,,
PM, s, NMVOCs, BC ay OC Wigg 36.89, 19.79, 0.23, 4.99, 0.13 ay 0.05 Aladusal a1uaisu vinlinisvsauly
1193MSTUNTITUNIBLATEN D INIANEUW UL IUSEAYD Nnanunsaannsseueuaiy CO, NO,, PM, 5, NMVOCs,
BC war OC ¢ Anllusesay Wusnivununsnsle 45.93, 28.22, 74.93, 27.60, 81.04 wag 61.30 MUSIFU Fauandli

A5199 3
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A5199 3 UsEansnInn1sann1sseunguaiun1seInie anuleuigkazinsn1snvsauly

AINRY asuaiy (Alanusad) U52anSn1NN15annIsIEUNENaNY
199107 (%) lagAue

AsAHUUUNG (BAU) = 0 %

@) 3 S A G RN @] 3 < J 2 =
o © = o) @ O o © = o) @ o
[al > o >

= =

nsAlUNG 68.24 2757 090 6.89 070 0.12 0.00 0.00 0.00 0.00 0.00 0.00
AU
Uni (BAU)
anaie 1l 6438 26.88 087 549 069 0.09 564 2.49 356 2028 077 1895

aMwane 2 66.04 2331 079 651 062 0.11 323 1543 1286 561 11.29 10.33

aMwang 3 3895 2647 038 678 021 0.09 4292 400 5743 171 6920 27.15

aMwane 4 39.09 2472 037 678 0.22 0.08 4271 1031 5851 1.71 6898 32.03

aMwane 5 36.89 1979 023 499 0.13 0.05 4593 2823 7493 2760 81.04 61.30

3.2 ﬂ%uwmmissmaﬁwﬁaummﬂ’l,uﬁuﬁngqmwumuﬂﬂuamﬂm

HaNMIAAUSEANANSIR B sunsranvewunmugluiuiingaymamuasiul e, 2553
WU ‘Wyuﬁﬂqamwmmumﬁﬂ%mmmiﬂdaaﬁwﬁaumzﬂﬂﬁﬁwﬁ@ laun Armasueulasenlan (CO,), Anwdinu (CH,)
wazinelunsasanlen (NO) Usyane 11,350, 3,550 wag 220 Alasunet muaisnu LLazLﬁaoﬁ’wLﬁummmi@mq Waa
awaneisuAulul we. 2593 Tunsdlmsaliunuung (BAU) dusuusunianisuaesineisunszanussian CO,
WaE CH, WU 11MsNIsIe 4 namane SuualdunsudesuSiainaieunszanasi uinuin CO,veanmaned 3 i
msUdesiiiuiy deawsudulul we. 2503 lunsdinssdunuund (BAU) way YSunanisddeseidounsyan
Ussinnfneluntasonled N,O wudn nmaned 4 aunsoasiinanisudesfimizeunszanlduniign Tnglud w.e.
2593 finmsUaesUSnaimuininnduiesas 20.66 Aladusied Witinasnnsnsainnsaladnennlunsviliiian
Aglandeu (GWP) veInsivuanmaied 1 - 4 fdadiuUszans nwanasis 0%, -0.03%, -0.07% waz 0.16%
PudTU wazidl ot nsnisuazasMsIs i uansaanadnenmlunsyilmnaanizlansou (GWP) adlads

0.13% srauanslumsed a
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5199 4 UszavsnnnsanUSanamsuaseinuisaunsyan anuleunguwasannsnsnuanuly

Usunaunisuanenneiseunssan Uszdvs mnnisanusunainsuasenmisounsyan
(Alasumat x 1,000) (%) Tnemvun Msandunuund (BAU) = 0 %
AINaNY
o,
N,O CH, GWP o, N,O CHq GWP
ASMNNS 11.35 0.22 3.55 11.61 0.00 0.00 0.00 0.00
ANTUNUUNG
(BAU)
Amane 1 1135 0.22 355 1161 0.00 0.00 0.00 0.00
Awany 2 1135 023 355  11.62 0.00 5.63 0.00 -0.03
AMaNE 3 1135 0.25 355  11.62 0.01 11.52 0.00 0.07
Amany 4 1135 0.15 355  11.59 0.00 29.66 0.00 0.16
AN 5 11.35 0.17 3.55 11.60 0.00 24.03 0.00 0.13
anUsena

v v

ATITLATILIINITANYINITAINAITAINITIZUIBUARENINIANYTUNINUE LAINITTaDIENIUNTA]
meldnsddunnnsnsmsdanisiunafivlunianisvudmsunidil elfidudoyaiddylunisianispanin
pIMARENaUsEleTUIINAIUAITANNISUAREATTOUNTEIN NATINNNTAIAUTENIUNITTEUIERTSBUNTEINVDS
grummuzluiiufingannumuasainmsieseilaglduuudians LEAP aguldsil

Hlofiansann15sEUIBNa R BN INIAS LN UUSTLAYIVDIIUN LY NUTINITITUIBNaR BN
299 CO, BC, OC warfwiiounszanuss CO,, N,0, CH4ehuim,ju’mﬂiaauﬁﬁ'ad’mqﬂﬂahjlﬁu 7 AU LagN1s
ILUNBUANYNNBINIAVDS PM, 5 a'aulmjuwmﬂiaauﬁﬁqahuqﬂﬂaLﬁu 7 AU @IUN1TITVIIUANEN 1O INIAVDS
NMVOCs waz NO, wutdlngunainsalasaisuazsadnseueus wasiilefnssimuauinsnisaieg Tu 4 am
27 Tuﬁuﬁﬂgqmwwmm WA, 2553 — WA, 2593 WU AMaNeTi 3 e BC dN1N50annsIsuslaiensennie
meﬁqmﬁa 69.20 waznwaed 4 vesinalunSasenlas N,O @wnsaannisUSinanmsudesiudeunssantdun
fgndis 29.66 wazillewasunsaduldnmsgiuainglss ldusasgiugls 5 uazansgiuglss Muansnnsi
Muua dawalinafieniseiniranas

Tneanadnaninlumsyiliinanizlaniou (GWP) a8an1siuuainsnsi 1 - 4 Sdndudszansamn
Anada 0.00%, -0.03%, -0.07% Waz 0.16% ANEIFU LazliipthuInInIsLAayInTAISUNSINAUEILIS0an GWP

askang 0.13% satulunisiasiziinisAnwinsead wuinludrandst w.e. 2566 Adsiinnsususldsunisvasuly
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1ATFIUNTTEUBNA RN INIAIN BTN MU iR ualnsiuazamsnisnisdanaiuldsnsud (Eco car)
namfe sasuddsdinyanaliiiy 7 au, saeuddsdmyanaiiu 7 au uazsaduiesaussndiuyana msiing
Usuwasumstadultinasgiunsszuiansuafivannieiessudannglsa Tuiduglss Tl we. 2566 wazifisluiluglss
T we. 2569 uazsadnseueud essimsteduliinpspunaspumsszsasiaivanisdoswudainglss il .
2553 Tiduglsa Wl wa. 2562 wagmstimstsduldinmsgiuanmsgunsssuigasiafiivaned eseudvessnussmn
wawsalaeans 9ngls 3lut e, 2555 Tdugls 4 Wl we 2572 Feuitu ssdmnfimsusudsuunasgunsssug
ansuafiwanglss Ty glse Wisndniumuumsmsiivusliazdwalsiaunsouilot gmuaivmsenali
5Ty wazdiwanUSinaumssruigasiaiuvnes Ui Ussnama e viliuSnanmsuanlaesufad eunsyan
anadluszezeile

dmudsewmelne 9u3deves (Chunark et al, 2015) Anwidnanmnisannisuassaisueulaeanlen
Wiguinaninsvudaniaun vasusenelneg sendned 2010-2050 31nASAMIENNT 3 1105015 AR 1) fuel
switching, 2) advanced technology and 3) modal shift to reduce energy consumption and CO, emissions
IngimuaA Average GDP (2010-2050) 3.4% Laz Average Population (2010-2050) 0.5% WU11 A1UABINITLY
wdsrilunsvudadisduduaasi udinmsmsdnanansaUssvianslindsnuld fevas 5.2 luvmedfiannis

Yassasuaulneanlemieunin l9sesas 14.6 Tut 2050 WswSsuiisuiuaniunisal BAU

dalsuauuy

naInNFIseiuandiifiuin mssnfuannsnisaanssruistafivnise nauaranUiuunTUdes
fadeunszananeunvug Widnadudauasiiuseaninm asinisfiasunfsisenidnnisldsngudiinia
HMSFIUNTIPUIAN TR BN TBURAS DI UTEIANA9Y BN NIy ULTLEmsauLlfE TNty o Hagiiu
uenniinsideulessEnininismuauuafivnsenawazulsuendanuianuddgudomnmslindsnuu
HafuddniiaelunsiliAnuafivmeinieuasnisudesfiedounszan fdunsiulsyangammslindany
wazmsanmsnindidemdmleadalnssumnuy uazdsuriadomdadundsnulii Tnesosudlil iy
Bsfagtwannisszuisuaiulilagns

filanansaldatuayunmsiuedeuulsvneamsazmatesiuudlusafivnmemawayannsudesiwidon
nszanamsasniunisldneniu uarldesdanudmivlilun sweunsfeairanissensuvesuszvmly
NFUNNLUNIUATABULIUIBUAZUINTNITAUNG N A1SVUET UAZMITIANTUATYNIIINMAYEINTATT Tuliiuleuny
masglinarlumsfiadmiddlumsannisudesfiredounssanangrunusiteUuusnanmermelumidios

Tngf vy

960



N15UILYUEUDNAIUIFYILAVYIA UN1INB188FLU1E5ITNIFI1Y ATIN 10
The 10" STOU National Research Conference

LONE1981989

Chunark, P., Thepkhun, P., Promjiraprawat, K., Winyuchakrit, P., & Limmeechokchai, B. (2015). Low carbon
transportation in Thailand: CO, mitigation strategy in 2050. SpringerPlus, 4(1), 618.

Goel, R., & Guttikunda, S. K. (2015). Evolution of on-road vehicle exhaust emissions in Delhi. Atmospheric
environment, 105, 78-90.

Gurjar, B. R, Molina, L. T., & Ojha, C. S. P. (2010). Air pollution: health and environmental impacts: CRC
press.

Heaps, C.G., 2020. LEAP: The Low Emissions Analysis Platform. [Software version: 2020.1.11] Stockholm
Environment Institute. Somerville, MA, USA

Intergovernmental Panel on Climate Change (2006). IPCC 2006 Guidelines for National Greenhouse Gas
Inventories. (n.d.). Retrieved January 28, 2018, from https://www.ipcc-
nggip.iges.or.jp/public/2006gl/voll.html

Mage, D., Ozolins, G., Peterson, P., Webster, A., Orthofer, R., Vandeweerd, V., & Gwynne, M. (1996). Urban
air pollution in megacities of the world. Atmospheric environment, 30(5), 681-686.

Marcotullio, P. J., Sarzynski, A., Albrecht, J., Schulz, N., & Garcia, J. (2013). The geography of global urban
greenhouse gas emissions: An exploratory analysis. Climatic Change, 121(4), 621-634.

Pachauri, R. K., Allen, M. R,, Barros, V. R., Broome, J., Cramer, W., Christ, R., . . . Dasgupta, P. (2014). Climate
change 2014: synthesis report. Contribution of Working Groups |, Il and Ill to the fifth assessment
report of the Intergovernmental Panel on Climate Change: IPCC.

Pollution Control Department & Asian Institute of Technology. (2019). PCD-AIT Emission Inventory
Database Template [Workbook version: 1.0]. Bangkok: Asian Institute of Technology.

Rao, S., Klimont, Z., Smith, S. J., Van Dingenen, R., Dentener, F., Bouwman, L., . . . van Vuuren, D. P. (2017).
Future air pollution in the Shared Socio-economic Pathways. Global Environmental Change, 42,
346-358.

Tonmanee, N., & Kuneepong, P. (2004). Impact of land use change in bangkok metropolitan and suburban
areas. Planning Metropolitan Landscapes, 115.

WHO. (1992). Urban air pollution in megacities of the world. World Health Organization: Oxford: Blackwell
Reference.

nsuAUANNATY. (2562). T189IMaO N TRlaNYYasUsHmAlne T 2561, nFUNNe: nsuAIUANLATY. 90 M.

WNINTA! HIUILE. (2555). UNAUNITANBITZEENIINISHUNTIIRteunmugludminvauwn. Asian
Transportation Research Society, Uil 5, 196-203.

guiSeu W@ntoe. (2563). Mstuindeungamamnunsgnsidusmunsansusuinlasnsildiusauiuyue.

nyeme. @an1uddedinn Pnansaluvinendy

961



