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Objective:

(1) The recent oceanographic developments-in
the Labrador Sea, this-time without focusing on
the mechanism of thermal and freshwater forcings,
which can be found in the recent Labrador Sea paper,
and extensive 2003 and 2024+2025 NAFO reports;

(2) The sea level changes, and why in the subpolar
regions we need to worry about it more
than anywhere else.




The oceanographic compilations, analyses and
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International shi

Random uncontrolled
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2002-2024 Multiplatform Vertically-Averaged Temperature Climatology
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Hydrographic measurements from all platforms (e.qg., profiling floats, ships)
pass thorough multistep quality control, problem (e.qg., sensor drift)
detection and correction.

Seasonal and interannual signals removed before spatial gridding.
Here, 2002-2023 was chosen because of spatiotemporal uniformity of data.




2002-2024 Multiplatform Vertically-Averaged Temperature Climatology
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2002-2024 Multiplatform Vertically-Averaged Salinity Climatology
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2002-2024 Multiplatform Vertically-Averaged Density Climatology
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Below 1000 m, the central Labrador Sea

showcases a density minimum, explaining low

stratification of the 200-1600 m layer.

This means that salinity dominates density at depth.
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The second stop In our
Labrador Sea Magical Mystery Tour
IS the state-of-the-art high-resolution
record of environmental conditions.
There are three major points
to be taken from there.



These features could only be discovered with Argo!
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The Labrador Sea Deep-Ocean Observation and Research Synthesis (DOORS)

Oceanographic data uptake, quality control, analysis and synthesis platform
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The Labrador Sea Deep-Ocean Observation and Research Synthesis (DOORS)
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Labrador Slope to Greenland Slope Composite Vertical Sections based on April-August Argo Float and Shipboard Observations
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Labrador Slope to Greenland Slope Composite Vertical Sections based on April-August Argo Float and Shipboard Observations
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The Labrador Sea
oceanographic record
contains water sample,
reversing thermometer,
CTD and Argo float data

Vertical profile
averaging:

Early years — isobaric;
1948-1975 —isobaric-
isopycnic hybrid;
1976-2023 — isopycnic;

Argo-only —isobaric
2017 & 2021

Data
Sources
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Starting from 2002, we are fully geared to resolve
and interpret seasonal and interannual variability
from surface-to-bottom. In the past,-we only had a
relatively small number of ship-based observations
scattered between years and seasons. So, we need
to remove the top 200 m layer for any proper
analysis of the past changes.

What do we lose In the steric signals by
chopping the top 200 m thick part off?
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Why do we need to pay attention to sea level?

Winter (left) and summer (right) sea level trends (cm/year).
Amplification in the coastal area due to melt.
Change in the spatial gradient (tilt) of the sea surface affects circulation.

Igor Yashayaev & Yang Zhang, in revision for Nature Communications
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Conclusions:

Record strong freshening, record shallow convection and
record high sea level in the Labrador Sea
throughout 2023-2025

A switch from the halosteric compensation of the thermosteric
contribution to the sea level rise to the halosteric enforcement
after 2015

Thermosteric and halosteric height changes are predictable
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