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New Co -Chairs of the Paleoclimate Working Group (PaleoWG)

We thank previous co-chairs 
for their contributions

The new co-chairs are committed to 
contribute to the CESM project & 

serve the community

Jiang Zhu
(NCAR)

Samantha 
Stevenson

(UCSB)

Ran Feng
(UConn)

Esther Brady 
(NCAR)

Arne Winguth
(UT Arlington)
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Science & research goals of PaleoWG

Conducting CESM paleoclimate simulations to contribute to the mission & objectives of CESM
• Investigate Earth system forcing & response
• Use “real-world” data to provide out -of-sample assessment of Earth system models & to 

contribute to the model development

Burke et al., 
2018, PNAS
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CESM2-PaleoCalibr: an example of recent PaleoWG research

CESM2 overestimates past extreme warming & cooling
LGM (21ka)                          Early Eocene (55 Ma)

CESM2-PaleoCalibr
(fixes in microphysics & ice nucleation)

Brady et al., 2013, JC      Otto-Bliesner et al., 2006, JC      Shin et al., 2003, Clim. Dyn.      Zhu et al., 2017, GRL 
Zhu et al., 2019, Sci. Adv       Zhu, et al., 2020, Nat. Clim. Change      Zhu et al., 2021, GRL      Zhu, et al., 2022, JAMES

Zhu, Otto-Bliesner, Brady, 
Gettelman, Bacmeis ter, Neale TierneyPoulsen Shaw,

Kay McGraw
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CESM2(WACCM6ma) -PaleoCalibr simulation of the LGM

Novelty: one of the first coupled LGM simulations with high -top atmos. & chemistry (WACCM6ma vs CAM6 )

Major finding: s tratospheric dynamics  & chemis try have little  impact (<5% ) on surface climate

Zhu et al., GRL, 
submitted

Zhu, Otto-Bliesner, Brady, Lamarque Garcia, Mills , Kinnison
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Objectives:
• Study s tate-dependence of the cloud feedback
• Inves tigate parameter uncertainty & 

mechanisms  across  a wide temperature change

A paleoclimate perturbed parameter ensemble (PPE) in CAM6

Zhu, Otto-Bliesner, Brady (PaleoWG)
Gettelman, Eidhammer (AMWG)
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A paleoclimate perturbed parameter ensemble (PPE) in CAM6

Setup: thanks to Gettelman & Eidhammer
• ~2° CAM6 with PaleoCalibr fixes
• 250 ensembles  sampling 45 parameters  

(Latin Hypercube sampling)

• 5 years  each
• piSST &–4, +4, +8, +12, +16K

Future direction:
• Patterned warming/cooling
• Coupled PPE
• ...

Pos ter: 3:20-4:50pm (MT) on Tuesday

Cloud feedback
relative to piSST+4K
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CESM2(CISM) transient simulation of the Holocene (9ka–preindustrial)

Novelty: interactive ice sheet & climate

Objectives: use simulation & paleo-data to
• Study evolution of mean climate & variability
• Study climate-ice sheet interactions

Setup:
• Coupled CESM2(CISM2)
• ~2° atmos./land & ~1° ocean/ice
• Offline vegetation using BIOME4

The Holocene Temperature Conundrum
See Liu et al., 2014, PNAS

Otto-Bliesner, Brady, Zhu (PaleoWG) 
Lipscomb, Leguy (LIWG)

Bartlein Shafer
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CESM2(WACCM6ma) past1000 simulation: CMIP6/PMIP4 Tier 1 

Novelty: high-top atmos. & chemistry

Objectives: volcanic eruptions & natural 
climate variability

Setup:
• CESM2(WACCM6ma)
• ~2° atmos./land & ~1° ocean/ice
• PMIP4 volcanic emissions, solar, LULC, 

GHG, Orbital, …

Otto-Bliesner, Brady, Zhu (PaleoWG)
P. Lawrence, Kluzek (LMWG)

SchmidtGarcia, Mills

Otto-Bliesner et al., 2016, BAMS
Perkins and Hakim, 2021, Paleo & Paleo 
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‘PaleoWeather ’: An unprecedented set of high -res. paleo simulations

LGM
190 ppm

Pliocene
400 ppm

Eocene
1680 ppm

iHESP
PI, Historical, RCP

Novelty: high-res. & water isotopes

Objectives: study weather & water 
extremes across Earth’s history 

Setup:
• iHESP_CESM1.3 with water isotopes

• Fully coupled: ~0.25° atmos ./land & 
0.1° ocean/sea ice

Otto-Bliesner, Brady, 
Zhu, Sun, Nusbaumer

Tierney,
Walters

Feng,
Tabor
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Accelerated 
Scientific 
Discovery 
(ASD)



Paleoclimate Advances Webinar Series (PAWS)

Organizing Committee: Bhattacharya (Syracuse U), Feng (UConn.), Konecky (Washington 
U), Sun (NCAR), Tabor (UConn.) & Zhu (NCAR)

Recordings & more: https://www.cesm.ucar.edu/events/webinars/paws/

Sign up: https://groups.google.com/a/ucar.edu/g/paws

#1 Global temperature 
reconstruction for past 500 

Million years

#2 Atmospheric CO2 & 
carbon cycle reconstruction

#3 Climate sensitivity & 
paleoclimate
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PaleoWG activities at the Workshop

Oral presentations
• 8:30-12pm (MT), Wednesday, Jun. 15th

• 13 Talks
• Lunch & networking at 12:20pm

Poster on paleo-PPE
• 3:20–4:50pm, Tuesday, Jun.14th
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Thank you!
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