Long-term alkalinity increase in the Baltic Sea

buffers CO,-induced acidification

Jens D. Miller
Leibniz-Institute for Baltic Sea Research Warnemiinde (IOW)

Ocean Sciences Meeting - Portland
February 12, 2018
Co-Authors:
Bernd Schneider
Gregor Rehder




LEIBNIZ INSTITUTE FOR

BAuTic Sea Researc Global change in the open ocean

WARNEMUNDE

o =
420: ° Revelle pCOz' +1.6 Watm yr‘l
400
co, § g8 -5 Lt L) BPSQLTRR o
340 - & ‘ 1“- 5 LoNA \L‘_" :-.7 "L QTJH;"" POR -‘”“
320 o g oS T I -
300 '
a N 20071 n T T | | | | | | T | | i |
H,CO3; = HCO; + ! I g_}g_ 8 -
g};— -("‘.‘ ,(9 ’ l‘ : . pH 00016yr1
: ] "{e - ‘ P ;”’ , S RUESERE "!;: : 8 G ‘. s Q G -,r’:- o)
2 STy See b L B ARSI T 2 8 I
N T T R,
o & ‘ &0 a8 | 8 Lo ©
8.02 - 5 g
8.00 - ? E
7.98 ] I I T T I I I | I | | ] T |

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

ommonly referred to as the “other CO; problem” (Henderson 2006, Turley 2005).
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1: Bates et al., 2012, 2: Doney et. al. (2009) 1
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Ocean Acidification in the Baltic Sea?
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Option 2:
Check what you know about Alkalinity!

)

1: Bates et al., 2012, 2: SMHI monitoring data
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Alkalinity observations in the Baltic Sea
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Data compilation:

« CANIBAL data set! — most of the historic

observations dating back to 1906
« SMHI monitoring data?

« Baltic-C (BALTEX Phase Il (BONUS+))3

« FMI monitoring data*

* 31436 observations

« First measurements in the early 20t century

» Surface water <20m
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1: Hjalmarsson et al. (2008) 2: extracted from SHARK in June 2015 3: http://www.smhi.se/ecds/search-data 4: provided by M. Pertilla
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Central Baltic Sea — No defined A-S-relationship

1995-2014:
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Thanks for your attention!

Bernd Schneider
Jens Daniel Miiller

Biogeochemical
“Transformations

in the Baltic Sea

Observations Through Carbon Dioxide
Glasses
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Long-term alkalinity trends in the Baltic Sea and their implications for
COz-induced acidification

Jens Daniel Miller,* Bernd Schneider, Gregor Rehder

Department of Marine Chemistry, Leibniz Institute for Baltic Sea Research, Warnemiinde, Germany

Abstract A Springer
Anthropogenic COu emissions currently decrease open ocean pH, but on mult-millennial time scales

Intensified continental weathering Is expected to contribute to Increasing oceantc alkalinity (A5 and thus
mitigate the acidification signal. The Baltic Sea is an ideal study site for such Ay dynamics, due to its direct
link to terrestrial processes, short water residence time and long history of Ay measurements dating back to

Schneider and Miller (2018)

Biogeochemical Transformations

in the Baltic Sea:

Observations Through Carbon Dioxide Glasses
doi:10.1007/978-3-319-61699-5.

Mduller et al. (2016)

Long-term alkalinity trends in the Baltic Sea and
their implications for CO,-induced acidification.
Limnol. Oceanogr. 61, 1984—-2002.
doi:10.1002/In0.10349.




