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Figure S1. Top 5 coal producing countries in 2018. (a) Type of coal and (b) type of mine for top 5 coal producing countries in the year 2018. The annual coal production for China was compiled from Sheng et al., (2019), for India from provisional coal statistics (2018-19), MoC, 2019, for US from energy information administration (EIA) and for rest of the countries from https://yearbook.enerdata.net/coal-lignite/coal-production-data.html. The type of coal and type of mine categories were referred from global methane initiative country profiles report.
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[bookmark: _Hlk77170920]Figure S2. Trend in national coal production in India. Annual national coal production trend for India since 1996-97 in the categories of (a) types of coal – hard coal (bituminous/sub-bituminous) and brown coal (lignite) (b) type of mining – % national coal produced by surface and underground compiled from provisional coal statistics 2018-2019 report, MoC, 2019.
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Figure S3. Trend in national coal production in Australia. Annual national raw coal production trend for Australia since 1996-97 in the categories of (a) types of coal – hard coal (bituminous/sub-bituminous) and brown coal (lignite) (b) type of mining – % national coal produced by surface and underground compiled from https://www.energy.gov.au/publications/australian-energy-update-2020, last accessed on 21st March 2021 and common report format (CRF) table 1.B.1 from national inventory report (NIR 2018, 2020). 
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[bookmark: _Hlk77170952]Figure S4. Surface and underground coal mines. (a) Shown are surface mines in India. Similar patterns are found for surface coal mines in Australia (b) Underground coal mine in Australia. Parallel lines are found near underground mines in Australia which shows the panels below the surface where the longwall mining is done (c) Underground coal mine in India, an incline conveyor infrastructure is usually seen that forms the entry and exit point for the people and coal.  
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Figure S5. High methane emitting grids shown as fraction over India. Figures on the left top and bottom shows the methane emitting grids as fraction of the total coal mine methane emission from this study and EDGARv4.3.2. Large differences can be seen in the fractions and their spatial location. This study has identified location of surface and underground coal mines through various sources like Google Earth, annual reports and mining plans. Figure on the right shows the locations of coal deposits in India and the dotted box shows the region plotted for emission fraction comparison.    
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Figure S6. High methane emitting grids shown as fraction over Australia. Figures on the left top and bottom show the methane emitting grids from this study as fraction of the total coal mine methane emission over Queensland, New South Wales and Victoria from this study. Similarly, figures on right top and bottom are the emission fractions from EDGARv4.3.2. Large differences can be seen in the fractions and their spatial location. This study has identified locations of surface and underground coal mines through various sources like Google Earth, annual reports and mining plans. While Scarpelli et al., (2020) have re-distributed emissions as reported to UNFCCC using spatial proxies of EDGARv4.3.2. 
[bookmark: _Hlk66829573]Table S1. Coal mine methane emission estimates from various studies.
	
	Methane emissions (Gg yr-1) for 2012

	 
	UNFCCCc
	EDGAR v4.3.2d
	GAINSe
	CEDSf
	Regional studies

	China
	21015a
	21701
	24570
	37736
	17200g

	US
	2658
	2527
	2964
	4594
	2907h

	India
	788a
	2333
	[bookmark: _Hlk74165823]1623
	2569
	770i

	Indonesia
	80b
	2738
	3400
	1921
	

	Australia
	1186
	1228
	1188
	1212
	


aEmissions from Second Biennial Update Report on Climate Change for base year 2014 
bEmissions from Second Biennial Update Report on Climate Change for base year 2012
cEmissions compiled from National Inventory Report 2014 communicated to UNFCCC for base year 2012
dEmissions from EDGARv4.3.2 global bottom-up inventory of greenhouse gases for year 2012
eEmissions estimated using implied emission factor derived in Hoglund et al., 2012 and 2012 coal production data
fHosley et al., 2018
gSheng et al., 2019
hMaasakkers et al., 2016
iSingh et al., 2015



























[bookmark: _Hlk74040974]Table S2. Implied emission factor for Indian and Australian coal mines. 

	
	Year
	Underground
	Surface
	National

	IPCC defaulta
	
	
	
	

	< 200m
	
	7.38
	0.20
	

	200-400m
	
	13.87
	0.88
	

	> 400m
	
	19.62
	1.49
	

	
	
	
	
	

	Kholod et al., 2020b
	
	
	
	

	< 200m
	
	10.08
	2.03-3.38
	

	200-400m
	
	12.79
	
	

	> 400m
	
	14.62
	
	

	Brown coal
	
	
	0.52
	

	
	
	
	
	

	India
	
	
	
	

	This study, Black coal
	2018
	5.05
	0.87
	1.04

	Brown coal
	2018
	
	0.22
	

	EDGARv4.3.2c
	2012
	
	
	3.87

	EDGARv5.0d
	2015
	
	
	3.87

	GAINSe
	2012
	
	
	2.70

	CEDSf
	2012
	
	
	4.26

	
	
	
	
	

	Australia
	
	
	
	

	NIRg
	2018
	6.31
	0.52
	1.64


All units in kton CH4 million ton-1 raw coal.
a2006a IPCC guidelines for national greenhouse gas inventories, Vol. 2. Energy, Chapter 4, Fugitive emissions.
bKholod et al., 2020.
cEDGARv4.3.2 CH4 emissions for 2012 (Janssens-Maenhout, et al., 2019) and raw coal for corresponding year from provisional coal statistics 2018-2019.
dEDGARv5.0 CH4 emissions for 2015 and raw coal for corresponding year from provisional coal statistics 2018-2019.
eHöglund-Isaksson, 2012 and raw coal for corresponding year from provisional coal statistics 2018-2019.
fHosley et al., 2018 and raw coal for corresponding year from provisional coal statistics 2018-2019.
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	Coal mines
	CH4 (Gg yr-1)
	Uncertainty (%) in coal production
	Uncertainty in emission factors
	Propagated uncertainty
	Fraction of total methane emission
	Total uncertainty

	Australia
	
	
	
	
	
	

	Underground 
	710.41
	2.00a
	10.00a
	10.20a
	7.45e
	11.20e

	Surface 
	262.58
	6.30a
	30.89a
	31.53a
	8.36e
	

	Others
	
	5.00a
	50.00a
	50.25a
	0.20e
	

	India
	
	
	
	
	
	

	Underground
	606.40
	10.00b
	100.00d
	100.50
	75.97e
	79.83e

	Surface
	195.81
	10.00b
	100.00c
	100.50
	24.53e
	


 
aNational inventory report, 2018, Volume-III, Annexes, page 137.
bSolazzo et al., 2021, Table 1.
cThird Biennial Update Report to The United Nations Framework Convention on Climate Change, Table 2.34.
dAssumed similar to surface mining in India.
eCalculated using IPCC Quantifying Uncertainties in Practice (Volume 1 Chapter 3 IPCC 2006b).
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