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Abstract 

The ongoing increase in emissions of anthropogenic, short-lived chlorine compounds is a significant 
contributor to ozone depletion. This study attempts to evaluate the variability of chlorinated very-short 
gases (VSLS) within the Southeast Asian region and to discern any deviations from their baseline levels. 
This study delves to identify the potential source locations and types that may be contributing to the 
fluctuations in chlorinated VSLS levels. Long-term measurements of chlorinated VSLS mixing ratios were 
conducted at the Institute of Ocean and Earth Sciences (IOES) in Bachok, Kelantan, Peninsular 
Malaysia.These measurements were conducted during the Northeast Monsoon (NM) season spanning 
from 2014 to 2020.This study focuses on chlorinated VSLSs, including chloroform (CHCl₃), 1,2-
dichloroethane (CH₂ClCH₂Cl), and dichloromethane (CH₂Cl₂).The UK Met Office's Numerical Atmospheric 
Modelling Environment (NAME) model was employed to ascertain potential source locations and types of 
these gases.The results show that the concentrations of all these gases consistently surpass the annual 
mean mole fractions (ppt) established by the AGAGE network, specifically measuring 8.9 ppt for CHCl₃, 
7.53 ppt for CH₂ClCH₂Cl, and 32.7 ppt for CH₂Cl₂. For instance, the median concentration of CH₂Cl₂ was 
rigorously documented at 86.08 ppt, 69.18 ppt, 66.85 ppt, 107.81 ppt, and 89.02 ppt during each 
Northeast Monsoon season from 2014 to 2020. NAME model's footprints show that the fluctuations in 
chlorinated VSLS levels may likely have been influenced by the pathways traversed by air masses before 
reaching Bachok. The variability in the measured mixing ratios of chlorinated VSLS is also significantly 
influenced by cold surge events prevalent during the Northeast Monsoon Seasons. In summary, these 
findings collectively underscore the pivotal role of Southeast Asia as a prospective source region for the 
emission of halogenated gases 
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IGAC Activities 

ACAM: Atmospheric Chemistry and the Asian Monsoon, MAP-AQ: Monitoring, Analysis and 
Prediction of Air Quality, AMIGO: Analysis of eMIssions usinG Observations, CATCH: the 
Cryosphere and Atmospheric Chemistry, CCMi: Chemistry Climate Model Initiative, GEIA: Global 
Emissions Initiative, PACES: Air Pollution in the Arctic: Climate, Environment, and Societies, TOAR: 
Tropospheric Ozone Assessment Report, Allin-Wayra: Small Sensors for Atmospheric Science 



IGAC Regional Working Groups 

MANGO: Monsoon Asia and Oceania Networking Group, ANGA: African Group on Atmospheric 
Sciences, Americas Working Group, Southern Hemisphere Working Group, China Working Group, 
Japan National Committee 


