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Insights from Antarctica on volcanic forcing during the Common Erat

M. Sigl,*' J. R. McConnell, *"*** M. Toohey, ** M. Curran,** S. B. Das,** R. Edwards, *° E. Isaksson,*’ K. Kawamura,****
S. Kipfstuhl, *° K. Kriiger,***'* L. Layman,*' O. J. Maselli,*' Y. Motizuki, *'' H. Motoyama, *> D. R. Pasteris, *' and
M. Severi* '

Assessments of climate sensitivity to projected
greenhouse gas concentrations underpin environmental
policy decisions, with such assessments often based on
model simulations of climate during recent centuries and
millennia’™®. These simulations depend critically on
accurate records of past aerosol forcing from global-scale
volcanic eruptions, reconstructed from measurements of
sulphate deposition in ice cores”®. Non-uniform transport
and deposition of volcanic fallout mean that multiple
records from a wide array of ice cores must be combined to
create accurate reconstructions. Here we re-evaluated the
record of volcanic sulphate deposition using a much more
extensive array of Antarctic ice cores. In our new
reconstruction, many additional records have been added
and dating of previously published records corrected
through precise synchronization to the annually dated West
Antarctic Ice Sheet Divide ice core”, improving and
extending the record throughout the Common Era. Whereas
agreement with existing reconstructions is excellent after
1500, we found a substantially different history of volcanic
aerosol deposition before 1500; for example, global aerosol
forcing values from some of the largest eruptions (for
example, 1257 and 1458) previously were overestimated by
20-30% and others underestimated by 20-50%.

References

1) G. A. Schmidt et al.: J. Quat. Sci. 25,7 9 (2010)..

2) G. C. Hegerl, et al.: Nature 440, 1029 (2006).

3) IPCC Summary for Policymakers in Climate Change 2007: The
Physical Science Basis (eds Solomon, S. et al.) (Cambridge
Univ. Press, 2007).

4) G. A. Schmidt, et al.: Geoscientific Model Dev. 5, 185 (2012).

5) T. J. Crowley, & M. B. Unterman: Earth Syst. Sci. Data 5, 187
(2013).

6) C. C.Gao et al.: J. Geophys. Res. 113, D23111 (2008).

7) M. Sigl, et al.: J. Geophys. Res. 118, 1151 (2013).

T Condensed from the article in Nature Climate Change 4, 693-697
(2014)

*! Desert Research Institute

*2National Institute of Polar Research

*3 GEOMAR Helmholtz Centre for Ocean Research Kiel

** Australian Antarctic Division and Antarctic Climate and Ecosystems

*3Woods Hole Oceanographic Institution

*¢ Department of Imaging and Applied Physics, Curtin University

*7 Norwegian Polar Institute

*8 Department of Biogeochemistry, JAMSTEC

*9 Alfred Wegener Institute, Helmholtz Centre for Polar and

Marine Research

*1% University of Oslo

*! RIKEN Nishina Center

*12 Department of Chemistry “Ugo Schi” , University of Florence

-167 -





