AIR-SEA COUPLING SHAPES NORTH AMERICAN
HYDROCLIMATE RESPONSE TO LGM ICE SHEETS
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LGM precipitation difference in PMIP3 models
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LGM HYDROCLIMATE

LGM boundary conditions
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LGM HYDROCLIMATE

Modern Day Topography
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LGM HYDROCLIMATE

Summer stationary waves in LGM HadCM3 single forcing runs

Research gquestions:

|. Mechanical (tall) vs thermodynamic
(bright) influence of continental ice
sheets on North American west
coast hydroclimate!?
* Influence on North Pacific jet

and downstream rainfall.

2. What role do air-sea interactions

NS and/or ocean dynamics play in

(d) ALB - Control (JJA) (e) TOP - Control (JJA) modulating that response?

Roberts et al. (2019)



*See DiNezio et al. (2018) Science Advances, for complete model details

CESMI EXPERIMENTS
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CESMI EXPERIMENTS

experiments across hierarchy of
ocean model configurations

White Mt and Green Mt

*All runs appropriately spun-up
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GREEN MOUNTAIN

jet, shift in west coast hydroclimate

Mechanically forced shift of the N. Pacific
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GREEN MOUNTAIN

Including ocean-atmosphere
interactions leads to opposite result
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GREEN MOUNTAIN

Including ocean-atmosphere
interactions leads to opposite result

LGM-Full - CTL

DOM

DOM SST response
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WHITE MOUNTAIN

Mechanical + thermodynamic ice
sheet effects reproduce LGM-Full
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WHITE MOUNTAIN

Thermodynamic forcing and
subsequent air-sea interactions critical

LGM-Full - CTL
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WHITE MOUNTAIN

Thermodynamic forcing and
subsequent air-sea interactions critical

LGM-Full - CTL
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WHITE MOUNTAIN

Summer large-scale atmospheric circulation
uncoupled from the ocean
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WHITE MOUNTAIN

Estimated Inversion Strength (EIS)
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SUMMARY o QUESTIONS?
Email: dillon.amaya@colorado.edu
Summer Winter
6000 5"*% ! 6000 Thermg‘;“‘lz‘iﬁ\;\{y
~ 4500 @ : ~ 4500 V;ezts‘i'”c on ’
E 3000 N sport l " "‘ " \“\\\\\t‘;""“\\‘ E 3000 ‘\\{%\\%ﬁ; “‘
D e ’\ oA s\\' \\ m\\\\
1500 4“‘:“ “‘ ‘) /,,,1, \“\ 1500
0

0°N

120°E

[ 0°N
-5 25 0 25 5

SST Anomaly (°C)

120°E

Amaya DJ, AM Seltzer, KB Karnauskas, JM Lora, X Zhang, and P DiNezio. Air-sea feedbacks shape North American
hydroclimate response to ice sheets during the Last Glacial Maximum. Under Review. Pre-print at www.dillonamaya.com




EXTRA SLIDES
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(a) Global Tropics-only
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