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Outline

IPY andithe Circumpolar:Flaw! Lead System
Study

Gas fluxes - theoretical basis
Instrumentation; on board CEGES AmuUndsen
Data acquisition; challenges

Remarks



Circumpolar Flaw: Lead System
(CFL)

Perenniall characteristic of the central Arctic

ne Elaw llead Polynya system s/ formed when
the; centrall pack (WhIChiS mobile) moves: away
from| coastall fast ice, opening flaw:leads

Alr-sea fluxes are greatly’ enhanced: ever leads
due to the exposure off open water to the cold
arclic alr.

These; riegions) are exceedlnﬂly sensitive to
physicall forcing firomi both' the; atmosphere and
ocean



Circumpolar Flaw: Leadl System

Study (CFL)
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== | eg 1 —ArcticNet

== | eg 2 — Inuit Health Survey

= Leg 3 —ArcticNet 9

== |eg 3-10 — Circumpolar Flaw Lead System Study ( F'L)_

= Leg 11 — Inuit Health Survey .
e |

== |eg 12 — ArcticNet and Inuit Health Survey . |

-

o Inuit Community Churchill §

Hudson
Bay

Part of a 15-
month cruise,
on board
CCGS
Amundsen

27 countries
participating,
600 people

278 discrete
stations, 1017
CTD casts,
8,000 ice cores,
thousands of
box cores, ROV
surveys, etc

PIs: University of Manitoba ([Dave Barber), Gary: Stern (DFO)
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Leg 3: october 2007'-
Leg 8: May 2008
Leg 9-10: July 2008




Team 1 Physical Oceanography

Pl: Yves Gratton, Yves_Gratton@ele.inrs.ca

Team 2 Ocean-sea ice-atmosphere processes

Pl: David Barber, dbarber@ cc.umanitoba.ca

Team 3 Light, Nutrients and Primary Production

PI: Michel Gosselin, michel_gosselin@ uqar.uquebec.ca
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Team 5 Marine Mammals

PI: Steve Ferguson, Steve.Ferguson@DFO-MPO.GC.CA

Team 6 Gas Fluxes

PI: Tim Papakyriakou, Tim_Papakyriakou@ umanitoba.ca

Team 7 Carbon Fluxes
PI: Jean-Eric Tremblay, Jean-Eric. Tremblay @bio.ulaval.ca
Team 8 Contaminants

Pl: Gary Stern, Gary.Sterm@ DFO-MPO.GC.CA

Team 9 Modelling
Pl: John Hanesiak, john_hanesiak @umanitoba.ca

Team 10 Traditional Knowledge
PIl: Stephanie Meakin, smeakin@ripnet.com

CFL Groups

Gas fluxes

Heat fluxes

Momentum! fluxes

Short- and long-wave radiative fluxes




Gas fluxes

F=we=-uc.=UC4(C,-C,)=kAC

Direct K-theory Bulk K: unique to gas transfer
covariance profiles method (speed times bulk coeff)

F=ka [ApCO,)

air-water

- k : gas transfer velocity,
- « : solubility of CO2, function of temperature and salinity
- ApCO: : difference in partial pressure of CO2 ocean - atmosphere.



Gas transter velocity
(pisten velocity)

k=(v/D) " f(U,L)

-Function of environmental forcing of water boundary layer
-Function of thermodynamic properties of gas and liquid

vID = & = 100-1000

SC varies by a factor 5-6 over oceanic temperature
range: gas transfer velocity is a strong function of T

Common practice is to normalize Sc=600 (Schmidt number of
CO, in fresh water at 20° C ) ; Sc=660 idem for sea water



Piston velocity vs wind! speed

—— Wanninkhof, 1992
— - - Lis= and Marlivat, 1936
- -—- Waninkhof and McGillis, 1999
— — Mightingale et al., 2000
k{2000 (Maorth S23)
k(8000 (FILE)
ki 230} (Gecrges Bank)
k({8000 (GazEx-98)
k(E00) (IROMNEX I}
k(8000 (S0FaX)
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Alternative
for k: MSS

0,005  0.01 0015 0,02
Frew et al 2004 <S%> for 40-800 rad m™ waves
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Elux tower
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ApPCO, flow-through system

38 flow
control valve

, 3
Equilibrator

Water
Inlet

to Reservoir
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pCO2 (pmol mol™)
H.0 T (°C)

Oct 224, 2230 to Oct 234, 1640 2007 (UTC) during calibration



APCO, System — Temperature
CONIECLIONS

shipside CTD (o), intake (+), TSG (%), Tank (x)

Q 0.5 1
Temperatura (C)

May 27t, 2008 (0506 UTC): water sample
difference 30 ppm







fleam 6 —
other projects




Einal remarks

CFL conducted continued measurements over 1.3
years, Including| diffierent fields of research

s timevariability, different time; scale processes

s Surface, conditions (rotghness)

a Interdisciplinary. projects

Jieam 6 - Gas Eluxes:

= atmespheric turbulent fiuxes (flux tewer) and Co2
content N water in| such period

s 3 legs off waves/slopes measurements (LAWAS) during
satellite passages (>100 days)

Useftiultfor transter velocity: calculationsiand hence

Improvement of turbulent: fluxes

parameterization: upcoming talk, Dr. S Woeds
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