I*I Péches et Océans Fisheries and Oceans

Canada Canada

Observational approaches to oxygen
depletion

Denis Gilbert

Institut Maurice-Lamontagne
Péches et Océans Canada
Mont-Joli, Québec

Workshop on Ocean Biology Observatories
Venezia, Italia, September 17, 2009

Canada




I‘I Péches et Océans Fisheries and Oceans
Canada Canada

OUTLINE

A Oxygen change: predictions from ocean
circulation & biogeochemistry models

A Sensors used i polarographic & optical
A Results and lessons learned from Argo

A Estimates of long-term drift
I Deep data (1900 m)
I Surface data (in air measurements)

A Data management issues i O2
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B Increased nutrient inputs from rivers can cause hypoxia
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Global climate change T Oxygen
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Coupled atmosphere-ocean-ice &
biogeochemistry models suggest
t hat é

A Oxygen levels will decline in the
Intermediate and deep ocean

A Oxygen decline reflects changes due to
solubllity, ocean dynamics and ocean
biology

A An expansmn of oxygen minimum zones
(a20% increase in vol

A We need better global observations to
monitor oxygen changes



Prediction: oxygen will decrease three times
faster than one would expect from decreased
solubility at higher water temperatures
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Trends from published O2 timeseries
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Oxygen trends published (gmoolH yri)

Distance from  Median  Mean Mean Std Dev N Perc. Neg.
coast (km) 95% C.L

0-30 -0.98 -0.46  [-1.43,0.52] 3.09 41 70.7
30-100 -0.88 0.64 [-0.92,2.21] 3.25 19 68.4
100+ -0.54 -0.74  [-1.18, -0.30] 1.38 40 77.5
0-100+ -0.62 -0.36  [-0.88,0.16] 2.61 100 3.0

Gilbert et al. (Biogeosciences Discussions - in review)



I*I Péches et Océans Fisheries and Oceans
; Canada Canada

——

- — »

# YEARS with O2 DATA, all depths
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