
The Health-Methane Nexus: Opportunities for Action   


Dr. Rodrigo J. Seguel 
Full-time Researcher


Center for Climate and Resilience Research (CR)2

Adjunct Professor


Department of Geophysics, Faculty of Physical and Mathematical Sciences, University of Chile

rodrigoseguel@uchile.cl 

Multiple benefits derived from tackling 
methane and ozone

mailto:rodrigoseguel@uchile.cl


✦ Methane has increased globally by 6% since 2005
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Trends in methane

June	de	2022:	1906.11	ppbv

Lan,	X.,	K.W.	Thoning,	and	E.J.	Dlugokencky	(2022):	Trends	in	globally-averaged	CH4,	N2O,	
and	SF6	determined	from	NOAA	Global	Monitoring	Laboratory	measurements.	Version	
2022-10,	hSps://doi.org/10.15138/P8XG-AA10	



✦ Methane and tropospheric ozone classified as a short-
lived climate forcer (SLCF)
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Methane as precursor
FAQ6.1:Whatareshort-livedclimateforcersandhowdotheyaffecttheclimate?
Shortlivedclimateforcersdonotremainforverylongintheatmosphere,thusanincreaseordecreaseintheiremissions
rapidlyaffectstheclimatesystem.
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FAQ	6.1	Figure	1	in	IPCC,	2021:	Chapter	6.	In:	Climate	Change	2021:	The	Physical	Science	Basis.	Contribu]on	of	Working	Group	I	to	the	Sixth	
Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change.	Cambridge	University	Press,	Cambridge,	United	Kingdom	and	New	York,	NY,	
USA,	pp.	817–922,	doi:	10.1017/9781009157896.008	.]

https://dx.doi.org/10.1017/9781009157896.008
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Historical and future projection of the 
global tropospheric ozone burden 

Figure	6.4	in	IPCC,	2021:	Chapter	6.	In:	Climate	Change	2021:	The	Physical	Science	Basis.	Contribu]on	of	Working	Group	I	to	the	Sixth	Assessment	Report	of	the	Intergovernmental	Panel	on	
Climate	Change.	Gomis,	M.	Huang,	K.	Leitzell,	E.	Lonnoy,	J.B.R.	MaShews,	T.K.	Maycock,	T.	Waterfield,	O.	Yelekçi,	R.	Yu,	and	B.	Zhou	(eds.)].	Cambridge	University	Press,	Cambridge,	United	
Kingdom	and	New	York,	NY,	USA,	pp.	817–922,	doi:	10.1017/9781009157896.008	.]

✦ The O3 burden increased by 45% from 1850 to the present-day

https://dx.doi.org/10.1017/9781009157896.008
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Effective Radiative Forcing (ERF) 

Figure	7.6	in	IPCC,	2021:	Chapter	7.	In:	Climate	Change	2021:	The	Physical	Science	Basis.	Contribu]on	of	Working	Group	I	to	
the	Sixth	Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change.	Cambridge	University	Press,	Cambridge,	
United	Kingdom	and	New	York,	NY,	USA,	pp.	923–1054,	doi:	10.1017/9781009157896.009	.]

✦ Greenhouse gases and their 
precursors contribute an ERF of 
3.84 [3.46 to 4.22] W m-2 over 
the industrial era (1750-2019)


✦ Methane is 14% of this total

✦ Ozone is 12% of this total

https://dx.doi.org/10.1017/9781009157896.009
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Global methane budget 2008-2017 

✦ 576 Tg CH4 yr-1 [550–594] 
(Saunois et al., 2020)


✦ ~60% is attributed to 
anthropogenic sources


✦ World population: 7.8 billones
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Saunois	et	al	2016	Environ.	Res.	LeS.	11	120207
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Global mortality estimates for ambient 
and household air pollution


Health	Effects	Ins]tute.	2020.	State	of	Global	Air	2020.	Data	source:	Global	Burden	of	Disease	Study	2019.	IHME,	2020.

✦ GBD: global mortality increased from 2.3 million in 1990 (9% due to ozone) 
to 4.5 million in 2019 (8% due to ozone)


✦ GBD assesses mortality due to indoor air pollution in 2.3 million

Number	of	deaths	
attributable	to	ozone	in	2019



✦ Santiago was designated as a 
nonattainment area for O3 in 1996


✦ The O3 standard (61 ppbv) is 
permanently exceeded over the 
last two decades (Seguel et al., 
2020)
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Rodrigo	J.	Seguel,	Fernanda	Baquero,	Lucas	Cas]llo,	María	Cazorla,	Thiago	Nogueira,	Charlie	Opazo,	Néstor	
Rojas.	TOAR-II	Tropospheric	Ozone	Precursors	(TOP)	–	Focus	Working	Group:	Addressing	mul]-scale	processes	
in	South	America,	in-prepara]on.

Compound events: the case of Santiago

Percentiles

Trend	in	ozone

✦ Heat waves have doubled in the 
last decade (2010-2019)



✦ A community of > 300 scientists from over 35 countries

✦ Provide globally consistent metrics for analyses of health, vegetation 

and climate impacts from ozone air pollution

Tropospheric Ozone Assessment 
Report, Phase II (TOAR-II, 2020-2024)
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Current Working Groups 
✦ Chemical Reanalysis Focus Working Group 
✦ East Asia Focus Working Group 
✦ Global and Regional Models Focus Working Group 
✦ HEGIFTOM Focus Working Group 
✦ Human Health Impacts of Ozone Focus Working Group 
✦ Machine Learning for Tropospheric Ozone 
✦ Ozone Deposition Focus Working Group 
✦ Ozone over the Oceans Focus Working Group 
✦ Ozone and Precursors in the Tropics (OPT) Focus Working Group 
✦ Radiative Forcing Focus Working Group 
✦ ROSTEES Focus Working Group 
✦ Satellite Ozone Focus Working Group 
✦ South Asia Focus Working Group 
✦ Statistics Focus Working Group 
✦ Tropospheric Ozone Precursors (TOP) Focus Working Group 
✦ Urban Ozone Focus Working Group



✦ “Methane mitigation offers a 
way of rapidly reducing the 
rate of near-term warming” 
(UNEP & and CCAC, 2021)

Final remark:
Figure	7.7	in	IPCC,	
2021:	Chapter	7.	In:	
Climate	Change	2021:	
The	Physical	Science	
Basis.	Contribu]on	of	
Working	Group	I	to	the	
Sixth	Assessment	
Report	of	the	
Intergovernmental	
Panel	on	Climate	
Change.	Cambridge	
University	Press,	
Cambridge,	United	
Kingdom	and	New	
York,	NY,	USA,	pp.	
923–1054,	doi:	
10.1017/97810091578
96.009	.]
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