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Looking at CMIP6 biomass burning emissions




Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Recent warming and CMIP6 in CESM2
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Impact on sea-ice trends
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Partial conclusion

 We have identified a strong signature of biomass burning in the Arctic

* While the variability in the biomass burning emissions as observed
during the satellite era is obviously realistic, the consequence of the
results shown here is that the lack of variability in the pre-industrial
control biomass burning emissions is limiting our understanding of the
role of biomass burning emissions

* Tuning will need to take into account this variability

« Highly variable (interactive?) biomass burning emissions should be
considered for all simulations (PI, historical, future)
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Looking at CMIP6 anthropogenic emissions




CMIP6 Analysis of sulfate deposition
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https://www.researchgate.net/scientific-contributions/Hanna-K-Lappalainen-2015153600

CMIP6 Analysis of sulfate deposition
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CMIP6 Analysis of sulfate deposition

Greenland: D4 site
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CMIP6 Analysis of sulfate deposition

Greenland: D4 site
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CMIP6 Analysis of sulfate deposition

Greenland: D4 site
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CMIP6 Analysis of sulfate deposition
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WACCMG6 Large Ensemble

Purpose:

-> Large ensembles are critical for understanding the role of forced response vs unforced
variability
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WACCMG6 Large Ensemble

Purpose:

-> Large ensembles are critical for understandlng the role of forced response vs unforced
variability R : | . ~N - —%.

1979-2012 DJF surface air temperature trends (K/34 years)
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WACCMG6 Large Ensemble

Purpose:

-> Large ensembles are critical for understanding the role of forced response vs unforced
variability '
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WACCMG6 Large Ensemble

Purpose:
-> Large ensembles are critical for understanding the role of forced response vs unforced
variability
-> Protocol (in collaboration with Arlene Fiore, LDEO/Columbia):
* Full chemistry WACCM®6 (1-degree, 70L, ~230 tracers)

* Fully-coupled CMIP6 historical version
 Focus on the recent 1950-2014 period

 Micro-macro initialization
« All forcings identical to CMIP6 historical, including emissions (anthro, bb, volcanoes, ...)

« Targeting additional 15+ ensemble members to existing 3
* Runs are on-going

NCAR
UCAR




No Clean Air Act simulations

Purpose:
-> |dentify the composition and climate impacts of the US Clean Air Act
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-> |dentify the composition and climate impacts of the US Clean Air Act
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No Clean Air Act simulations

Purpose:
-> |dentify the composition and climate impacts of the US Clean Air Act
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No Clean Air Act simulations

Purpose:
-> |dentify the composition and climate impacts of the US Clean Air Act
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Figures

courtesy
of A. Fiore
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Purpose:

No Clean Air Act simulations

-> |dentify the composition and climate impacts of the US Clean Air Act
-> Use CEDS to create new dataset, consistent with CMIP6 (S. Smith, JGCRI)
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No Clean Air Act simulations

Purpose:
-> |dentify the composition and climate impacts of the US Clean Air Act

-> Use CEDS to create new dataset, consistent with CMIP6 (S. Smith, JGCRI)
Daily surface ozone Lat=40N, Lon=80W
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No Clean Air Act simulations

Purpose:
-> |dentify the composition and climate impacts of the US Clean Air Act

-> Use CEDS to create new dataset, consistent with CMIP6 (S. Smith, JGCRI)
Daily surface ozone Lat=40N, Lon=80W
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No Clean Air Act simulations

Purpose:
-> |dentify the composition and climate impacts of the US Clean Air Act

-> Use CEDS to create new dataset, consistent with CMIP6 (S. Smith, JGCRI)
Daily surface ozone Lat=40N, Lon=80W
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No Clean Air Act simulations

Purpose:

-> |dentify the composition and climate impacts of the US Clean Air Act

-> Use CEDS to create new dataset, consistent with CMIP6 (S. Smith, JGCRI)
-> NoCAA simulations will be (are?) performed by E3SM, GISS and GFDL

-> Analysis will include

« Health impacts (PM2.5 and ozone)
« Nitrogen/sulfur deposition
« Climate forcing and impacts

NCAR
UCAR




Partial conclusions (2)

Designing and performing first large ensemble for in-depth chemistry analysis
Will provide background information on observed long-term trends (deposition,
ozone sondes, surface measurement, ...)

Ensemble large enough to look at extremes

Will complement analysis from Emissions-MIP (led by Steve Smith)

No-Clean Air Act complement simulations will provide a multi-model
comprehensive look at the role of regional emissions on climate and composition




Thank you!




