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Methane (CH4 ) is a greenhouse gas with a global warming potential 28-32 times that of carbon dioxide (CO2 )
on a 100 year period, and even greater on shorter timescales [Etminan, et al., 2016, Allen, 2014]. Thus, despite
its relatively short life time and smaller emission quantities compared to CO2 , CH4 emissions contribute to approximately 20% of today’s anthropogenic greenhouse gas warming [Kirschke et al., 2013]. Major anthropogenic
sources include livestock (enteric fermentation), oil and gas production and distribution, landfills, and wastewater
emissions [EPA, 2011]. Especially in densely populated areas multiple CH4 sources can be found in close vicinity.
Thus, when measuring CH4 emissions at local scales it is necessary to distinguish between different CH4 source
categories to effectively quantify the contribution of each sector and aid the implementation of greenhouse gas
reduction strategies. To this end, source apportionment models can be used to aid the interpretation of spatial and
temporal patterns in order to identify and characterise emission sources. The focus of this study is to evaluate two
common linear receptor models, namely Principle Component Analysis (PCA) and Positive Matrix Factorisation
(PMF) for CH4 source apportionment. The statistical models I will present combine continuous in-situ CH4 ,
C2 H6 , δ 13 CH4 measured using a Cavity Ring Down Spectroscopy (CRDS) instrument [Assan et al. 2016] with
volatile organic compound (VOC) observations performed using Gas Chromatography (GC) in order to explain
the underlying variance of the data. The strengths and weaknesses of both models are identified for data collected
in multi-source environments in the vicinity of four different types of sites; an agricultural farm with cattle, a
natural gas compressor station, a wastewater treatment plant, and a pari-urban location in the Ile de France region
impacted by various sources. To conclude, receptor model results to separate statistically the different sources
from the variability of atmospheric observations are compared with an independent source identification method
using stable methane isotopic analysis and simple CH4 /VOC ratios.
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