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Existing reconstructions disagree on low-frequency variability
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Iso2k water isotope proxy database offers a new perspective on the NAO

« Precipitation 8'%0 is
regionally more
hydroclimate sensitive
than precipitation
amount.

Iso2k network version 1.0.0 (606 records from 487 sites)
— > . . — -

* Paleoclimate records
of 8D and &'€0.

» Over 600 records
spanning part of the *
Common Era (0-2000
CE).

« First global collection

of water isotope
records from different
archives.
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NAQO reconstruction uses proxy correlations with NAQO index

O O O O
« Annually resolved CS) O e archive
northern hem|Sphere <> o <> . Glacierlce
terrestrial records. O |/ [——
- 66% data coverage - <, & 4 < h:owc’(’d
between 1820-2000 CE. @ @) Correlation
o A < 3 m
« Significant (bold) w 02
correlations have p < 0.1. O 0.0
« Composite-plus-scale A S - :j
(CPS) reconstruction <& |
ensemble ’
o — Glacier Ice
0 | e \\/00d
— Speleothem
8-
O
8
22
o
8 o
5 ]

| T | T | T | T | — 1 |
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Year (CE)



NAQO reconstruction uses proxy correlations with NAQO index
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NAO index in the isotope-enabled Last Millennium Ensemble (iLME)

* Individual fully-forced
members of iLME

* 1000-2005 model years

« Winter NAO: Difference
between grid cells containing
Reykjavik and Azores in DJF.

* Gridded correlation of model
NAO index with DJF sea level
pressure.

« Significant SLP
correlations extend far
beyond the NAO centers
of action.
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NAO correlates with 8'%0 of precipitation over Greenland and Europe
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NAO correlates with 8'%0 of precipitation over|Greenland|and Europe

iLMEI WinterI NAO VS. Wint?r 618OpI
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NAO correlates with 8'%0 of precipitation over|Greenland|and Europe

iLMEI WinterI NAO vS. Wint?r 61809
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iILME 3'80 agrees with Iso2k proxy correlations

iLMI? WinterI NAO VS. Wintler 61809 (contolurs) + Irnstrumelntal NAIO VS. Is,|02k prolxies (p(l)ints)
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Temperature drives 8'®Op in Greenland and N. Europe

ILME Winter NAO vs. Winter temperature
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Precipitation drives &'®Op over Iberian Peninsula and S. Europe

ILME Winter NAO vs. Winter precipitation
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iILME 3'80 agrees with Iso2k proxy correlations

iLME Winter NAO vs. Winter 8'80p + 1so2k
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Low frequency variability in the Iso2k NAQO is absent from the iLME
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Low frequency varlablllty in the Iso2k NAO is absent from the iLME

256 [ |Iso2k NAO wavelet | ek J

128

64

32 S

period

0 B a 9""-.._'.--

| Mm ﬂmm“ﬁ

period

, & :'—"._:Tf"ﬁﬂ';_' i L A;-'i.i{ m .nlﬂd.m.'*n 1.‘[0 th

1 600 1 700 1 800 1 900 2000




* [so2k proxy records produce a new
reconstruction of the NAO over the last
millennium.

» 5'80 correlations with the NAO in the iLME
resemble the Iso2k proxy correlations.

» NAO-correlated §'°0 drivers change from
temperature to precipitation between
Northern and Southern Europe.

* Evidence for multi-decadal to centennial
variability in the proxy NAO reconstruction
but absent from the iLME.
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iILME 3'80 agrees with Global Network of Isotopes of Precipitation (GNIP)

ILME Winter NAO vs. Winter 61809 (contours) + Instrumental NAO vs. GNIP (points)
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Regional NAO Correlations:
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