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“the ice cores
of the tropics”




2015/16 El Nino event
Outgoing Longwave Radiation (OLR)
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Correlation between TRMM and Mulu 8'80
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Why?

Rainfall isotopes
integrate through
space and time.

Moerman et al., 2013
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Observations and Modeling of Water
Isotopes in the Climate System

(funded 2018-2021)

Key qgoals

\}/<\_/0rkci;ncllo SF(%JD Cf;nhem;)erg o Toch water isotopes as essential
Im Co O-Lhair) —eorgla lec ocean and climate variable?
David Noone (Co-Chair) — U. Oregon

Samantha Stevenson — UCSB . of
Gabe Bowen — U. Utah design 215t century obs
Jess Conroy — U. lllinois C-U network

Alyssa Atwood — UC-Berkeley, GA Tech
Bronwen Konecky — Washington Univ. | data archive for all water
Allegra Legrande — NASA-GISS isotope obs & model data
Adrianna Bailey — NCAR

Jesse Nusbaumer — NASA-GISS
Natalie Burls — George Mason

coordinating modeling
efforts 2> CMIP7?
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What is the sensitivity of western
tropical Pacitic hydroclimate to
orbital forcing?



Eccentricity

Insolation (W m2)
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Mulu stalagmite 6'80O
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strong precessional signal tied to boreal fall insolation
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Mulu stalagmite 6'80O
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clear influence of glacial boundary conditions
(8'80,,, +/- Sunda Shelf +/- temp +/- AENSO, ENSO-like)



What dynamical processes underlie the
strong response of Borneo stalagmite
5'80 to boreal fall insolation?
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Borneo stalagmite interannual 3'80 variance
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Borneo stalagmite interannual 3'80 variance
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Most data fall below the late
20" century benchmark.

Grothe et al., under review
Cobb et al, 2013

Cobb et al., 2003

McGregor et al., 2013

Grothe et al., in prep

Woodroffe et al., 2003
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calendar month

ENSO growth rate as a function of season
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But models and theory and some

obs support link between summer
insolation and weakened ENSO...
(e.g. Chiang et al., 2009;

Liu et al., 2014;

White et al., 2017)



Tropical Pacific coupled system sensitive
to external radiative forcing, especially
to changes in the seasonal cycle, but

full dynamical picture still unclear.



Key roles for modeling community:

1) explore isotope-enabled simulations

to provide dynamical context for key
reconstruction sites (Hulu, Mulu, central Pacific
Galapagos, East Africa)



Tropical Pacific coupled system sensitive
to external radiative forcing, especially
to changes in the seasonal cycle, but

full dynamical picture still unclear.

Key roles for modeling community:

1) explore isotope-enabled simulations

to provide dynamical context for key
reconstruction sites (Hulu, Mulu, central Pacific
Galapagos, East Africa)

2) combine a hierarchy of models in novel
ways to explore interactions between mean
state, seasonal cycle, & ENSO (Atwood et al,,

in prep)



