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Deciphering the §'30 signal in terrestrial records
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Deciphering the §'30 signal in terrestrial records

Climatic Signal (indirect)
High latitude 8730 and the “temperature effect”

o Moisture sources (e.g., Charles et al., 1994; Liu et al., 2012)

o Atmospheric circulations (e.g. Hendricks et al., 2000; Noone,
2008)

o Sea-ice margin positions (sime etal., 2013)
o Post-depositional processes (eg., Town etal., 2008)

Low latitude 8180 and the “amount effect”

o Source composition and transport trajectory (Lewis
etal., 2010; Liu et al., 2014; Rozanski et al., 1993; Yuan et al., 2004)

O Seasona | Ity (Cheng et al., 2009)

o Cloud type and processes (aggarwal et al., 2016; Moore et al.,
2014; Risi et al., 2008)

/ Non-Climatic Signal\

The direct meltwater effect

\_ /
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A non-climatic §'80 signal: the direct meltwater effect (DME)

o DME: Super depleted meltwater

(—30%.) propagates throughout the
hydrological cycle, without involving
climate alterations.

o Studied qualitatively in a much lesser
extent (Werer et al., 2000; LeGrande and Schmidt, 2008)

o Important questions remain

1. How large is the DME compared with climatic
effects?

2. How does the DME depend on details of the
freshwater forcing?
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Water isotope-enabled model and simulations

Water isotope-enabled CESM

Experiments

(iCESM)
~2° (atm,Ind) & ~1° (ocn, ice)
o Nusbaumeretal.,, 2017
o Wong etal., 2017
o Zhangetal., 2017
o Zhuetal., 2017
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Performance of simulating water isotopes
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Results: the direct meltwater effect (0.25 Sv, 300 years)
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Results: dependence on the duration of the FWF (0.25 Sv, 300 years)
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Results: dependence on the magnitude and location of the FWF
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Results: important for lots of regions (0.25 Sv, 300 years)
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Mechanism: meltwater decrease 6'20,, of moisture source regions
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Conclusions and implications

/o The direct meltwater effect makes up 15-35% of the 630 signalh

precipitation in Greenland and eastern Brazil for large meltwater

events.

o The direct meltwater effect increases with the duration and

magnitude of the freshwater forcing, and is location dependent.

o Caution should be taken when interpreting 6’0 as climatic signal

during strong meltwater events.

\) Detailed history of meltwater events is needed! /
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Key Points:

« A portion of the 3% signal in
land-based paleoclimate proxies can
be attributed to the direct meltwater
effect instead of climatic changes

« The direct meltwater effect can make
up 15-35% of the &'°0 signals in
precipitation in Greenland and
eastem Brazil for large meltwater
events

« The direct meltwater effect increases
with the magnitude and duration of
the freshwater forcing and is sensitive
to location and shape dependent

Supporting Information:
« Supporting Information S1
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Thank you for your attention!

Jiang Zhu (jiazhu@umich.edu)
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