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„SIDFEx is a community effort to collect and analyse Arctic 
sea-ice drift forecasts at lead times from days to a year.
Forecasts are made with various methods for drifting sea-ice buoys and 
the trans-Arctic MOSAiC drift campaign.“ 
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The Sea Ice Drift Forecast Experiment

• Sea Ice Drift Forecast Experiment
• 23 forecast systems, operated by groups in Europe, 

US and Canada
• Use cases:
• MOSAiC starting position
• Ordering of SAR images

“Because of SIDFEx, our hitting rate was about 80 - 85%.
Without SIDFEx my expectation was below 50%.” (S. Singha)
• Operational support

„SIDFEx is a community effort to collect and analyse Arctic 
sea-ice drift forecasts at lead times from days to a year.
Forecasts are made with various methods for drifting sea-ice buoys and 
the trans-Arctic MOSAiC drift campaign.“ (stolen from Helge‘s slide)



The SIDFEx CV
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Collect forecasts for 5+ selected
IABP buoys, start 1st June 2017

2017 2019

Phase III)
During drift, provide forecasts
for operational planning
support

MOSAiC DriftYOPP Core Phase
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pre-
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Phase II)
In addition, target points
relevant for Polarstern
drift start position
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Legacy

Phase IV)
Analyses, publications, 
continuation, legacy

© H. Goessling



The SIDFEx CV

Phase I)
Collect forecasts for 5+ selected
IABP buoys, start 1st June 2017

2017 2019

Phase III)
During drift, provide forecasts
for operational planning
support

MOSAiC DriftYOPP Core Phase

2018 2020

pre-
MOSAiC

Phase II)
In addition, target points
relevant for Polarstern
drift start position

2021+

Legacy

Phase IV)
Analyses, publications, 
continuation, legacy

© H. Goessling



SIDFEx is growing up

© H. Goessling



SIDFEx is growing up

© H. Goessling



SIDFEx consensus forecast
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Graphical Evaluation of SIDFEx consensus forecast

Initial time (YYYYMMDDHH): 2020022400

Consensus forecast version: 20200221v0
Generated at: 2020−55.127

Forecasts included (age relative to initial time / remaining lead time range, both in days):
ukmo001v1_cplNWPv1 (1 / 9)
ukmo001v1_FOAMv1 (1 / 6)

ukmo001v1_cplNWP−HRv1 (2 / 8)
nrl001_gofs3.1−shortrange (1.5 / 5)

eccc001_giops (1 / 9)

esrl001_SeaIceVelocity (1 / 9)
ecmwf001_SEAS5 (23 / 101)

WARNING: This is an experimental forecast product with no warranty
More information: https://sidfex.polarprediction.net

Contact: helge.goessling@awi.de
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Support for research cruises

Photo: Falklands Maritime Heritage Trust, National Geographic
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Tracking the DN DN track 2019−311 until 2020−168
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• Varying buoy constellations
• Tracking outer ring of DN
• Buoy spacing approx. 35 km
• Time: November 2019 – June 2020
• Endgame: derive deformation of buoy 

array
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• Forecasts for one buoy between 
November 2019 and June 2020

• Distance as function of lead time
• All systems beat persistence
• Inter-system spread increases 

after 3 days
• Skillful forecast for drift of single

buoys, so…
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• Forecasts for one buoy between 
November 2019 and June 2020

• Distance as function of lead time
• All systems beat persistence
• Inter-system spread increases 

after 3 days
• Skillful forecast for drift of single

buoys, so…

…how about all buoys
together and relative 

to each other?
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Gratis-Malvorlagen.de

Can we use a numerical 

weather prediction 

model to forecast 

sea-ice deformation…
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Gratis-Malvorlagen.de

…and does the skill 

depend on the spatial scale?

Gratis-Malvorlagen.de

Can we use a numerical 

weather prediction 

model to forecast 

sea-ice deformation…

Research questions
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• Forecasts for one buoy between 
November 2019 and June 2020

• Distance as function of lead time
• All systems beat persistence
• Inter-system spread increases 

after 3 days
• Choose high-res coupled NWP 

from UKMO
• ~10km for the atmosphere 

and ~12km for the ocean
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• Area roughly 4000km
• Compare forecast and observations at 1d lead time
• Total deformation: Means agree within 10%, variability is captured
• Divergence: correlation lower, distribution too narrow
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Observations
Forecast

• Area roughly 4000km
• Compare forecast and observations at 1d lead time
• Total deformation: Means agree within 10%, variability is captured
• Divergence: correlation lower, distribution too narrow
• Pure and normal shear with higher correlations
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Forecast

• Area roughly 4000km
• Compare forecast and observations at 1d lead time
• Total deformation: Means agree within 10%, variability is captured
• Divergence: correlation lower, distribution too narrow
• Pure and normal shear with higher correlations
• Models designed for larger scales/representation of mean states
• Still, there is skill even at small scales
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Forecast

• Area roughly 4000km
• Compare forecast and observations at 1d lead time
• Total deformation: Means agree within 10%, variability is captured
• Divergence: correlation lower, distribution too narrow
• Pure and normal shear with higher correlations
• Models designed for larger scales/representation of mean states
• Still, there is skill even at small scales

Let’s go large!
Correlation: 0.61
p-value: 0
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Going for longer lead times
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Going for multiple systems
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In a nutshell
We provide skillful drift forecasts
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We look at sea-ice deformation
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It works even better at pan-Arctic scales
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Mean (obs): 0.01057
Mean (fcst): 0.00851
Stddev (obs): 0.00608
Stddev (fcst): 0.0047

Correlation: 0.69
p−value: 0
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Mean (fcst): 0.00014
Stddev (obs): 0.00635
Stddev (fcst): 0.00567

Correlation: 0.81
p−value: 0b)
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It works ok at DN scales
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Mean (fcst): 0.00104
Stddev (obs): 0.01308
Stddev (fcst): 0.00763

Correlation: 0.18
p−value: 0.01b)
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 DN track 2019−311 until 2020−168
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