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. What controls the exchange?
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% Sensitivity of gas transfer velocity to
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i Controls of diffusive fluxes:

universiter— For vertical flux of gas (here for CO,). Using EC
method
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Heat flux globally (indicates air-
~vesrer - S€a temeprature difference).

Mean (1958-2011) Sen3|ble Heat Flux
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meteorological data as well as buoy data (wave,
pPCO, etc). Has been shown to well represent open

sea conditions. s’

integrated
carbon
observation
system



& Adventsfjorden, a Svalbard fjord, CO,
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Swedish lake system, used at two lakes
(Tamnaren, Erken), CO, and CH,
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Relatively low winds

Carbon dioxide and
methane
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Fast response oxygen
optode Microx TX3
(PreSens Precision
Sensing GmbH)

Uses luminescence
lifetime technique

NO cross-sensitivity

equency Fluorescent Oxygen Probe in Atmospheric
hn., 31, 2498



w Methane fluxes, LI-7700, open path
UPPSALA SyStem
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IR gas analyser, good
results for fluxes, some
drop in high-frequency
response
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1. Dependence of wind speed, larger for

oxygen
“
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“Methane diurnal cycle
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2. Dependence on convection, Lake

Methane and carbon
dioxide flux
Increased for water-
side convection

Carbon dioxide CO?2

— wind speed dep




Larger transfer velocity for larger mixed layer
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JUPPSALA depth, define convective velocity scale
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2. Dependence on water-side convection
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6) Air-sea gas transfer for high Arctic fjords.




2. Dependence on water-side convection

T T L
— kC=3022w,-20
kc=2500w,-18

Turbulent diffusion

1
keso ) kwog cmh™)

5 Molecular diffusion

r

0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0.022

Carbon dioxide flux increased for
water-side convection in Arctic
fjord and inlands sea for waterside

convection.

w, (m s'l)
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o Studies show for different type of gas and
UPPSALA basins
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wind Convection Surfactants
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Conclusions
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* Need more studies in a variety of
basins+conditions for different gases for
better understanding of processes (more

measurements...).

 Limited size basins with land influence non-
wind-driven processes more important.

 Different solubllity different processes acts
differently.
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Thank you!
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