
Author’s Accepted Manuscript

Sources, variability and fate of freshwater in the
Bellingshausen Sea, Antarctica

Heather C. Regan, Paul R. Holland, Michael P.
Meredith, Jennifer Pike

PII: S0967-0637(17)30042-0
DOI: https://doi.org/10.1016/j.dsr.2018.01.005
Reference: DSRI2874

To appear in: Deep-Sea Research Part I

Received date: 31 January 2017
Revised date: 15 January 2018
Accepted date: 16 January 2018

Cite this article as: Heather C. Regan, Paul R. Holland, Michael P. Meredith and
Jennifer Pike, Sources, variability and fate of freshwater in the Bellingshausen
Sea, Antarctica, Deep-Sea Research Part I,
https://doi.org/10.1016/j.dsr.2018.01.005

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com

http://www.elsevier.com
https://doi.org/10.1016/j.dsr.2018.01.005
https://doi.org/10.1016/j.dsr.2018.01.005


Sources, variability and fate of freshwater in the

Bellingshausen Sea, Antarctica

Heather C. Regana,b, Paul R. Hollanda, Michael P. Mereditha, Jennifer
Pikeb

aBritish Antarctic Survey, Cambridge, United Kingdom.
bSchool of Earth and Ocean Sciences, Cardiff University, United Kingdom.

Abstract

During the second half of the twentieth century, the Antarctic Peninsula was

subjected to a rapid increase in air temperatures. This was accompanied by

a reduction in sea ice extent, increased precipitation and a dramatic retreat

of glaciers associated with an increase in heat flux from deep ocean water

masses. Isotopic tracers have been used previously to investigate the relative

importance of the different freshwater sources to the adjacent Bellingshausen

Sea (BS), but the data coverage is strongly biased toward summer. Here we

use a regional model to investigate the ocean’s response to the observed

changes in its different freshwater inputs (sea ice melt/freeze, precipitation,

evaporation, iceberg/glacier melt, and ice shelf melt). The model success-

fully recreates BS water masses and performs well against available freshwa-

ter data. By tracing the sources and pathways of the individual components

of the freshwater budget, we find that sea ice dominates seasonal changes

in the total freshwater content and flux, but all sources make a comparable

contribution to the annual-mean. Interannual variability is dominated by

sea ice and precipitation. Decadal trends in the salinity and stratification of

the ocean are investigated, and a 20-year surface freshening from 1992-2011
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