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Workpackage 2 — deliverables 2010:

No. 6: Seasonally resolved pCO, fields for the entire Baltic Sea

No. 8: CO, gas exchange balance
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Only few data about the CO, gas exchange in the Guif of Bothnia have been
published

G. Algesten et al. (2004):
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Calculation of CO,-fluxes

Fcoz = Ky - Ko - 4pCO,

\

Wanninkhof 1992

\

Fcoo = CO, flux (water —» atmosphere)
k,, = gas transfer velocity

Ko = gas solubility constant = f(S, T)
MpCO, = pCO,* —pCO,*

Sc = Schmidt number (interpolated for brackish water)

Foop = 0.31 - U2 - (Sc/660)95 - K, - ApCO,

Parameters for the calculation:

pCO, (in water and atmosphere)
S, T
u (wind velocity in 10m)

ice coverage (duration and percentage)
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pcozwater _ pCOZatmosphere
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8 cruises with measurements of pCO,

November 1999 (ARANDA)

March 2000 (ARANDA) 4
March 2006 (MERIAN)

64.5

June 2008 (MERIAN)

64.0

January 2009 (ARANDA)

63.5

September 2009 (MERIAN) f e
January 2010 (ARANDA) £,
July 2010 (ALKOR) 2ol | | ® l
61.5 ﬂ g
= . & & <
= continuously recording of surface water pCO, o1.0
= seawater pumping system 60.5
* bubble type equilibrator 60.0
= CO, in equilibrated air was measured by |R-detection 5
17 18 19 20 21 22 23 24 25 26
(LICOR CO2 analyzer) longitude (east
e June/July 2008 — Sept 2009 — July 2010
spatial resolution: 0.16 — 0.24 sm & Jan2009 ——Nov 1999 —MWarch 2000
—llarch 2006 & Jan 2010 @ Algesten 2002
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Upwelling near the coast (Bothnian Bay, July 2010)

0°E E PE E “E e
500 ! i ? i # f

450
400 ~
350 A
300 +
250 A
200 ~
150 -

100 . . .
63.5 64.0 64.5 650 ptitude 655

pCO2 [Jatm]

7y

635 64.0 645 850 |atiuge 055

enhanced pCO, in the vicinity of the coast f\'
(wind speed 8-10 m/s)

\ i . | i |

Isolines at 10m, 30m, 50m

Baltic-C Third Scientific Study Workshop, Lund University, 08-10 November 2010



LEIBNIZ INSTITUTE FOR

=gt el Gulf of Bothnia — a source or a sink for CO, in the atmosphere?

1 WARNEMUNDE

N

-l
gﬂ

Annekatrin Loffler, Bernd Schneider, Matti Perttila

Grid elements
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e ‘_3 .4 j-f B Area grid elements
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Available data for several seasons in the matrix areas
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Changing atmospheric concentrations of CO,
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Wind data
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Ice coverage
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Strong variations in the Sea ice conditions in different years

picture from the Finnish Institute of Marine Research
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Ice coverage in the Gulf of Bothnia

Bothnian Bay

ice coverage [%]

Bothnian Sea
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et Gulf of Bothnia — a source or a sink for CO, in the atmosphere?

maximum ice cover

no air-sea gas exchange during ice-
coverage

start of the spring bloom after ice
melting
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Start of the spring bloom
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CO, - fluxes

Baltic-C Third Scientific Study Workshop, Lund University, 08-10 November 2010

[ (®

B\




d LEIBNIZ INSTITUTE FOR

=gt el Gulf of Bothnia — a source or a sink for CO, in the atmosphere?

:. E ; WARNEMUNDE

'y 3
E}ejw- Annekatrin Loffler, Bernd Schneider, Matti Perttila

55 ' L f ' L ' ' L L ' L ' P e ' f f '
T
65.5 s
& 1| 2 j
65 3 (‘%f\.
800 — _ Ml s s
D1 @2 m3 m4 gk _ /
600 - 3 7
400 il "
-‘-m T 5
s 635 « -
= 200 - : i i 6
o~ 53 \ &
o 0 I T T T T T T
2 25 8 |_Di
w o
E -200 - e iﬁ 7 7 :f)
= 400 - . Xz&
(=] E
3 — 51_.,_ % 9 10 9 )
-800 - e \ n
1000 e ! T
' el |||
1999 2000 2001 2002 2003 2004 2005 60— P T Hagta 4 anf [ L
16 i7 18 19 20 by | P 23 24 25 i

Baltic-C Third Scientific Study Workshop, Lund University, 08-10 November 2010



i e LEIBNIZ INSTITUTE FOR
. BALTIC SEA RESEARCH

LSIOW

™

Annekatrin Loffler, Bernd Schneider, Matti Perttila

Fco2 [mmolCO2m?a™]

LU,
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Annual fluxes of CO, in the grid elements of the Quark area
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Annual fluxes of CO, in the Guif of Bothnia
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Bothnian Bay Bothnian Sea

Fcoz [mmol CO, m?2 a™] mean ye -876
(-260 ... +390) (-1000 ... -800)

2002 86 -836

Algesten 2002 3550 2600

Total annual emission [Gg C] mean 18 694
2002 38 -662

Algesten 2002 1132 2282

A\ /
. Baltic - C_~

= depending on the meteorological conditions the Bothnian Bay can act as a sink or a source of CO,
= central areas of the Bothnian Bay show a tendency to be a sink for CO,

= coastal and shallow waters show a tendency to be a source for CO, (upwelling)

= in average the CO, in the surface waters of the Bothnian Bay is balanced with the atmosphere

- the Bothnian Sea is a significant sink for CO,,
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