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Why a Deep-Argo pilot array in the North-Atlantic
Ocean?

Large spatial and interannual
variability of the decadal
temperature trend

On the long-term deployments
done as part of this pilot array will
help reduce uncertainty in heat
and freshwater budget in this
basin
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Pressure, dbar

Why a Deep-Argo pilot array in the North-Atlantic
Ocean?

* Very dynamically active regions in the subpolar and subtropical gyres with
large signal of variability in the deep layers assuring a scientific interest of
the data on the short term, despite uncertainties on the data quality
(correctable fresh bias)
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e Very stable deep-water masses in the North-East Atlantic Ocean allowing an
assessment of the sensor quality and sensor long-term stability
AST18 - Hobart 3



63N

60N |-

55N

50N

Why a Deep-Argo pilot array in the North-Atlantic

Ocean?

Existence of complementary observing programs (RAPID, OVIDE, RREX, OSNAP
etc) under the lead of Euro-Argo members that will allow the deployment of the
floats (and maybe their recovery), the interpretation and the qualification of the

data . .
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Overall objectives of the North-Atlantic Deep pilot

array

Technological issue: Float and sensor evaluations

Strategy assessment : density, parking depth, cycling period, cost
Demonstration of data value on a short term

Initiate Deep-Argo time series to address the Deep-Argo objectives in 10
or 20 years from now.

16 floats already deployed (12 available through the GDAC)
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Scientific objectives
Formation, pathways and mixing of deep water masses

Circulation scheme in the deep layers (060=27.8), (Daniault et al. 2016)
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Mixing in fracture zones, downstream of the Denmark strait, in the Labrador Sea
ISOW pathways : Island Basin and downstream of Bight and Charlie-Gibbs Fracture Zones
Interior pathways of DWBC
Interaction surface circulation (NAC) / deep-circulation
Investigate injection (deep convection) and propagation of climatic anomalies
Investigate connection between subpolar and subtropical gyre
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Scientific objectives
Formation, pathways and mixing of deep water masses

Circulation scheme in the deep layers (060=27.8), (Daniault et al. 2016)
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* Deployment of about 10 Deep-Arvor floats in the subpolar gyre of the North-Atlantic as part of the
RREX and AR7W cruise (maybe more if technological issues resolved)
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* Floats from the NAOS and AtlantOS (Euro-Argo) projects

* Deployment strategy compliant with Euro-Argo strategy
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Deep SOLO Floats Implementation Plans

Northwest Atlantic Pilot Array - 2017

N. Zilberman, D. Roemmich, , J. Gilson, J. Sherman, K. Grindley, and C. Parker
AST meeting, Hobart 2017

L Enhance knowledge of the AMOC, basin-
wide integrals of the flow field, and
fluxes of heat and freshwater.

34°N

30°N

L Northwest Atlantic Basin is deep, repeat
shear and bottom pressure data from
moorings provide transport estimates,
good TS reference data available.

26°N

L Comparisons between Deep SOLO and

reference data will be used to validate
the accuracy of SBE-61 CTD profiles.

18°N

14°N

0 6 Deep SOLO floats will be deployed in

the NW Atlantic along the moored array
10 (RAPID) line at 26° N onboard R/V
James Cook March 2017.
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North-Atlantic Deep pilot array

Program Scientific Float type Deployment | Region
project and numbers

Argo-France NAOS OVIDE, RREX, 16 Deep- 2017 and Subpolar gyre
V. Thierry OSNAP Arvor 2018 (Maybe 3 in
Southern
Ocean)
Euro-Argo AtlantOS OVIDE, RREX, 7 Deep-Arvor 2017 and North-Atlantic
OSNAP, others 2018
Argo-France CPER Euro- OVIDE, RREX, 15 Deep- 2018-2022 North-Atlantic
Argo OSNAP Arvor/year (5
(Brittany) years)
Argo-UK OSNAP, 8 Deep-APEX 2017 ?
RAPID, ? 02
Argo-US Deep-Argo 6 Deep-SOLOS 2017 Rapid Line at
SIO 26° N
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Some thoughts about deployment
strategy
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Temperature trends in m° C/decade from the
1990s to the 2000s (Kouketsu et al, 2011)

\U) wVvuv [AVAVAVISTEY

e

90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180° 150°W  120°W 90°W  60°W

Estimated temperature
trend standard errors in
m° C per decade at
3000m with the Deep-
Argo array design
proposed by Johnson and
Purkev 2015.
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Temperature trends in m® C/decade
from the 1990s to the 2000s (Kouketsu
et al, 2011; Purkey and Johnson, 2010)
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Decadal variability in decadal temperature trend
(Desbruyeres et al, 2014)
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Figure 3. Basin-mean vertical profile of temperature trend below 2000 m depth (black) and
length-weighted contributions of A16N (red), AO5SE (green), and
A25-Ovide (blue) during (a) the 1990s and (b) the 2000s. Grey shading indicates 95% confidence

intervals (see text for details). Units are °C yr-1.
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Sensor accuracy

* Aspirational accuracies are pressure: = 3 dbar, temperature
+ 0.001° Cand salinity == 0.002, not yet achieved

* On-going work with manufacturers to resolve current sensors
Issues
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Some thoughts about deployment strategy

Considering the amplitude of the signal and the expected standard errors,
reliable and significant decadal temperature trends will be provided by a
Deep-Argo array at best in 10-15 years from now

In the meantime, we need to solve the technological issues we are facing
(float reliability, sensors accuracy)

To be able to demonstrate in few years (funding agencies, Ocean Obs 19,
..) the value of Deep Argo data, we have to deploy floats where high-
frequency signals (<10 years) exist

To better interpret the data and understand the quality of the data, we
have to deploy floats in areas where other observational programs exist

For those two reasons, we have to focus deployment in specific areas and
avoid sparse deployments



