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INTRODUCTION
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The Greenland sector of the Arctic has large i i e
permanently open water areas and therefore, has
the highest total annual phytoplankton production = btk
StnespansActiciilabove \66fN) L Flowever, fthe
Greenland Sea located In this sector is also April 4 |
exposed to major Arctic sea ice export. What are Sy \ R
the impacts of the exported Arctic Sea ice on the (RsE = £ L s Loforen * 4 ol
regional ocean dynamics and primary production g ' J o W e
of the Greenland Sea? S50 A\ T —
The primary production in the Greenland Sea. (a) Map of the month with

_ . tasi the maximum standard deviation in daily primary production and (b) the
'Pabi et al,, J. Geophys. Res., 2008 8 associated values./(c)Climatological annual cycles in the Greenland Basin.

Cumulative Primary Production (avg = std)

=
ol

[ [ [ [

d?) ©

Month with the
Maximum Variability
.

=

o
\]
&

o
&

O
N
a1

Daily Primary Production (gC m=

Standard Deviation
(9C m=d+)

o

Cumulative Primary Production (%)

RELATIONSHIP BETWEEN THE EXPORTED ARCTIC
SEA ICE AND THE SEA ICE DISTRIBUTION IN THE
GREENLAND SEA

Results...

A positive relationship in spring between the exported

a) Estimates of the exported Arctic sea ice in April : ) : R g ik S
(@) I A | sisig ol Arctic sea ice and the sea ice distribution

through Fram Strait between 1935 to 2018. After 2003, -
estimates are only from Synthetic Aperture Radar . s1on
(SAR) observations.
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A high interannual variability in the sea ice export and
> distribution

(b) Mean anomaly of the sea ice concentration in May,
for the years with high (top, red arrows in a) and low
(bottom, blue arrows in a) exported Arctic sea ice.

The springtime export of Arctic sea ice influences the
extent of the Seasonal Ice Zone in the Greenland Sea
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ANOMALY OF THE SPRING (IN MAY) PRIMARY

PRODUCTION FOR EACH YEAR BETWEEN 2003
AND 2018

Results...

Years with low exported Arctic sea ice display
=P negative anomalies of spring primary
production (except 2018, blue squares)

The primary production was estimated with a light

photosynthesis model applied to satellite observations?.
To reduce the number of missing values a Data
Interpolating Empirical Orthogonal Functions method
was applied.

Four years, with higher exported Arctic sea
=P |ce, have areas with high primary production
anomalies (red squares)

The black line represents the location of the ice edge
(sea ice concentration = 15 %) in May for each year
studied.

Primary Production Anomaly (gC m™ d'1)

2Bélanger et al., Biogeosciences, 2013

RELATIONSHIP BETWEEN SPRINGTIME SALINITY, & /(7 ——=y | N BT - Bl e
SEA ICE DISTRIBUTION, AND THE ANNUAL S
PHYTOPLANKTON CYCLES

Low exported Arctic sea ice flux reduces the
P U ‘ N, Tl o B N T u e freshwater content and stratification, mainly in
(@) All salinity profiles available in May between 2003 =% — =% — = @ we  ws 9 ., R P the western part (magenta points and lines) of
and 2018 and divided into 3 groups: years with positive o RISRES. ., . JREERTY S the Greenland basin

(top) and negative (middle) anomalies of spring .5 = /LY | T AT TN ,fﬁw

primary production, and all the other years (bottom). ° = | [ /o v Y| 2006
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o | - T The observed freshwater signal in the
(b) Two MODIS Corrected Reflectance (True Color) "' [/ "% g | 3 % ears o hegattve anomates| | [N Greenland deep basin (magenta points and
Images obtained in May, 2011 and 2006. L | lines) could be from melted sea ice

(c) Annual cycles of observed specific rate of change in
phytoplankton biomass (r), derived from satellite
chlorophyll-a concentration.

~ ) The springtime salinity stratification in the deep
~\/ w W basin could have induced the observed abrupt
% | g spring bloom phenology (red line) and high

primary production anomalies
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