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 The IAOOS platform
Atmosphere: Weather mast, μLIDAR and ODS. 
Snow and ice (and ocean surface): ice-mass balance instrument from 
SAMS (IMB or SIMBA): temperature and conductivity proxy in 
air/snow/ice/ocean (2cm resolution over 4.8m).
Ocean: Microcat around 4m depth below the surface (Temperature and 
Salinity). 
                Ice-tethered profiler, profiling twice a day down to 500m: 

temperature (T), salinity (S) and dissolved oxygen (DO).

The N-ICE2015 campaign: 
- Took place north of Svalbard, a poorly-documented area  
   with no winter data and key location with the inflow of the Atlantic 
Water (AW). 
- A 6-month drift north of Svalbard. Focus here on Floe 1 
  (Jan – Feb 2015) where 3 IAOOS buoys were deployed.

1. What is the winter hydrography in the area ? 
2. What characterize the ice-ocean interactions in winter in this area ? 
3. What can we learn from model outputs about the variations in the 
area ? 



The IAOOS drift during Floe 1 N-ICE2015
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Hydrography from the profiler

Three well identified hydrographic areas : 

- the Nansen Basin : MAW, deep stepped halocline, 
deep mixed layer 

- the Svalbard continental slope : AW (Svalbard Branch, 
DO enriched), shallow pycnocline and mixed layer. 

- the Sofia Deep : MAW and AW, probably topography-
induced eddies for the AW from the Yermak Branch and 
the Svalbard Branch (Yermak Pass Branch?).  
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The upper layer 

- Good agreement between the 
different instruments (SIMBA, microcat 
and profiler). 

- Saltier mixed layer compared to the 
climatology (made without any winter 
data). (Meyer et al., 2016).

- Significant ocean to ice heat flux over 
the Svalbard continental slope

-12h oscillations in the microcat and in 
the IMB principally over the Svalbard 
continental slope (or over the slope of 
the Yermak Plateau).

  



Ice-Ocean interactions
Sea ice growth until February 7

Sea ice melt (more than 50cm) over 
warm ocean surface temperature (>-
1.8°C) over the Svalbard continental 
slope

Near-inertial waves visible on the IMB 
temperature, bringing heat to the 
surface and melting the sea ice. 

Several possible causes :
- storms <> increase in the drift speed.
- barotropic tides 
- Proximity to the ice edge
- topography roughness. 



Summary



Seasonal and year-to-year variations of the AW inflow 

and the upper ocean.  

- Mercator Ocean global operational model 
- 1/12° (4-5 km grid in the area) spatial resolution. 
- Daily outputs, 2.25 years of data (January 2014 – March 2016). 
- 50 vertical levels, from 1m resolution at the surface to 450m resolution at the bottom.

Two times in the study :
- Performances of the model by comparing with historical dataset, satellite sea ice cover and 
IAOOS data during N-ICE2015

- Inferences from the model outputs : AW inflow variability, pathways ; ocean surface 
temperature and ice edge variations.

Good seasonal agreement with seasonal satellite data and historical dataset

  



Comparison with IAOOS 
data. 
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Atlantic Water pathways around and across the 
Yermak Plateau. 

Larger AW inflow in winter than 
in summer. 

Yermak Pass Branch dominates 
in winter. 

Large year-to-year variations on 
the branches intensity between 
2014, 2015 and 2016.
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SST and ice edge extent 
variations  

Large year-to-year variations :
- Winter 2015 : sea ice extends far 
south, warm SST with no large 
extension far east. 

- Winter 2016 : large extent of the 
warm SST further east and ice edge 
far north

Strong impact of the wind through ice 
speed, advection and Ekman 
pumping : wind pushes the ice edge 
and the Ekman pumping brings heat 
from the AW upwards.
 
The large differences in ice extent 
between winters of 2015 and 2016 
follow very distinct conditions in the 
preceding summer and autumn 
seasons in winds and therefore in 
ocean surface temperature.



Summary and perspectives
 IAOOS platform gathered the first hydrographic data in winter North of Svalbard.

 It reveals a winter branch in the AW : the Yermak Pass Branch.

The mixed layer is saltier in this area in winter. 
 
The model is in good agreement with the observations and helps to analyze in situ data. 

On-going analysis of the YPB with one year of ADCP data from 2007-2008 in the middle of the 
passage (Damocles).



Perspectives



SIMBA data
January – February – March 

- Several storms (signature in 
temperature, SLP and drift 
speed)

- SIMBA distinguish the 
different media : 
snow/ice/ocean.

- Large snow accumulation 
during M3

- Sea ice growth until 
February 7

- Sea ice melt (more than 
50cm) over warm ocean 
surface temperature (>-
1.8°C).

- Snow ice formation on 
March 11.  



Performances of the model on seasonal 
variations. 

Compaison with satellite data : 
Good agreement between the 
two ice edges. 

Comparison with historical data : 
Good agreement between the 
Fram Strait monitoring array at 
79°N and the model outputs 
concerning the AW inflow 
( temperature, intensity and 
seasonal variations). 

Good agreement with the data 
from A-TWAIN at 30°E across 
the Svalbard Branch 
(temperature and intensity). 

Good seasonal agreement, now a 
more detailed and stringent 
comparison with the IAOOS data 
from January-March 2015. 

  White lines : ice edge from AMSR-2
Black lines: ice edge from model outputs



Atlantic Water pathways around and across the 
Yermak Plateau. 

Larger AW inflow in winter than in 
summer. 

Yermak Pass Branch dominates in 
winter. 

Large year-to-year variations on the 
branches intensity between 2014-
2015 and 2016.

Heat content analysis :
- 50d from 79°N to 81°N
- 78d from 12°E to 30°E over the 
Svalbard continental slope

Large intraseasonal variability.  
 



Summary on 
the AW 
variations



Atlantic Water pathways around and across the 
Yermak Plateau. 

Larger AW inflow in winter than in 
summer. 

Yermak Pass Branch dominates in 
winter. 

Large year-to-year variations on the 
branches intensity between 2014, 
2015 and 2016.

Large intraseasonal variability.  

 



Subseasonal variability 

Yermak Branch in pulses along the 
northern and eastern coast of the Yermak 
Plateau.

At 30°E, velocity and temperature 
filaments indicating the presence of 
eddies

No large displacement of the eddies far 
from the generation location as the model 
is eddy-permitting and not fully eddy-
resolving.  

Mean life duration of an eddy along the 
transect : one month.   



Differences hiver 2015- hiver 2016 : causes 

No significant changes in the Svalbard Branch intensity at 
depth in 2014 and 2015.
 
Strong impact of the wind through 
wind speed, advection and Ekman 
pumping : wind pushes the ice edge 
and the ekman pumping brings 
heat from the AW upwards. 

The large differences in ice extent between winters of 
2015 and 2016 follow very distinct conditions in the 
preceding summer and autumn  seasons in winds and 
therefore in ocean surface temperature.
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