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Abstract

This study aimed to classify the optical characteristics of atmospheric aerosols, analyze
backward air-mass trajectories, and assess potential source-influence areas during high-turbidity
conditions at the Nakhon Pathom monitoring station, Thailand. A total of 9,240 observations
from the Aerosol Robotic Network (AERONET) during 2007-2025 were analyzed using the
Angstrém exponent, ,&ngstrém turbidity coefficient, and single scattering albedo (SSA). Aerosols
with optical characteristics consistent with biomass burning were dominant, accounting for
61.90% of the observations, followed by urban and industrial aerosols at 26.84% and mixed
aerosols at 9.10%. Biomass-burning cases with an Angstrém turbidity coefficient greater than
0.35 were then selected, yielding 437 observations. Measurements occurring within four hours
were grouped as a single event, resulting in 190 events for 168-h HYSPLIT backward-trajectory
analysis at initial heights of 100, 500, and 1,000 m above ground level. The mean fractions
of trajectory time overseas and oceans were 59.56%, 54.70%, and 43.73%, respectively,
indicating a decreasing fraction of trajectory residence time over marine areas with increasing
trajectory height. When only land areas were considered, Thailand accounted for the largest
proportion at all three levels. Cambodia showed an increasing contribution with height, whereas
China showed a decreasing mean contribution but a maximum value of 86.98% at 1,000 m,
indicating episodic long-range transport. Analysis of trajectory segments descending below 200
m demonstrated height-dependent differences in the potential for air masses to interact with
near-surface source regions. No statistically significant relationship was found between monthly
mean aerosol turbidity and the Oceanic Nifio Index (ONI). These findings indicate that high-
turbidity aerosol events in Nakhon Pathom are influenced by a combination of domestic sources,

transboundary transport, and height-dependent air-mass pathways.

Keywords: Aerosol, Biomass burning, /&ngstrém turbidity coefficient, HYSPLIT, Air-mass trajectory

2/13

_ o I - o) SILPAKORN
nsansdisIMsloBifauns UN 2 adun 2 (NsnoiAu-suonau), 2026 I< I ACADEMIC




AUURAIBILAVIAIAUNIU80INFUDILUAR00I9NMSIWTaL0aRTNWYUToguUASUGY Article 10: €262RS002
dngN MU=

unun

WuazoesluUTIEINIANIonto0tasy (Aerosol) ANNARDAMNANNYENENNA WALASY nnsnesn
vouiue QoA wazawnw Tasduvavdnifiarivainsssuenfuasiyweisu fuiu Teinde nnsiuna
178 NISALLNAL LALRAATVINTSUAINY oUNNAMATTANLNSILIILALAsIAABU UYL UTR LAz
WasuwUavauauTRssinensdndos UsanalneuasgiinnaeidunsTueenideslnivlnunanssmu
saufursluginnaeuazanauasinanszoglng Inoiawnglugguasiinsnaunaoenenaneeang

auﬁﬁL%\iLmemsm%ﬁqLLunézjﬁmmmé’nwmwﬁu%wjuas@@qLLéaz%ﬁmiﬁo;QSU?uqu%qLLmﬁa
Angstrom exponent (o) iunmanTRvesnIsiaLaILILIRTeteynA Tnganfiguinannisimuas
Y090UNIAYLIAIEN 19U ATU uazANTIALRAINNNSAALANYNOYNAYLNATYY WU UL Azeed
infenzia 1usu éﬁﬁmU%ﬁm%‘mﬂmjuﬁa Angstrom turbidity coefficient () tJumfinansssiunis
AANOULANUT ALY UITUTIUANY O UATOOINADARDALLUSIEINA A2UAT Single Scattering
Albedo M§0 SSA LARNAAAIUNNINTLLAIUANABNITANNOULANITINLA N1SRANSUNFIUUSIMANT
saufuggduundnvusinuvesiuazeasinfninistefuusifier undslulenisssuosausenouniy
indviFounasinindeiinalnens

LUUANae3 Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) ﬁ"ﬁ[mm‘[ms
NOAA ANHNSAMLIALAUNINULEINIAgoUNAIAInaniifn uwaglynsaaaeuilufifiuiaenniandeui
WrulusgRuALgIne nasAnwiadeidfadunisysuninisauauUiduasdieilnnanaun taun
fansnsauduiuiaunisaaeIniageunds ieesuisriin wasiundidulule uaznalnnng

LARDUYNYYDNN UALODNLYIFINMIAUATUFU

naUs=aIn
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Eck et al (1999) waniniuIAMUFINLSSEMINe AOD fuanuenInidy aunsnleusd
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0800 UTC 29 Mar 10
GDAS Meteorological Data

Source » at 13.82N 100.04 E

Meters AGL

03/29 03/28 03/27 03/26 03/25 03/24 03/23

Job ID: 119052 Job Start: Mon Sep 21 06:28:28 UTC 2026
Source 1 lat.: 13.820000 lon.: 100.040000 hgts: 100, 500, 1000 m AGL

Trar{ectory Direction: Backward  Duration: 168 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 29 Mar 2010 - GDAS1
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