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Where to start MOSAIC?

13 MOSAIC drift estimates for the years 2005 - 2017

Start at Latitude: 86.00 °N
Start at Longitude: 130.00 °E
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13 MOSAIC drift estimates for the years 2005 - 2017

_Where to start MOSAIC?

Start at Latitude: 86.00 °N
Start at Longitude: 130.00 °E

HELMHOLTZ-ZENTRUM FUR POLAR- > -
SPITZENFORSCHUNG FUR E
UND MEERESFORSCHUNG o GROSSE HERAUSFORDERUNGEN o TREDIOTION

@*Ml ALFRED-WEGENER-INSTITUT MOSAIC i HELMHOLTZ YOPP

Lo

Bundesministerium
fur Bildung
und Forschung



13 MOSAIC drift estimates for the years 2005 - 2017
Start at Latitude: 86.00 °N
Start at Longitude: 130.00 °E
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The Sea Ice Drift Forecast Experiment
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The Sea Ice Drift Forecast Experiment
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The Sea Ice Drift Forecast Experiment
_c ECMWF @*ANI ,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
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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
_c ECMWF @*ANI ,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
_c ECMWF @*ANI ,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.”
Meteorologisk
~~ INnstitutt

Met Office
NERSCp 4
Jadl
é\p‘q’? TMENT OF Gov@(g
®e
Environment and
@‘. *I Climate Change Canada
®

W UCLouvain

* ALFRED-WEGENER-INSTITUT MOSAIC ;. HELMHOLT?Z YdPP AR | Bongesminseom
@ m, HELMHOLTZ-ZENTRUM FUR POLAR- ’ SPITZENEORSCHUNG EUR .
UND MEERESFORSCHUNG [y -

YEAR OF und Forschung
* x POLAR
GROSSE HERAUSFORDERUNGEN

% PREDICTION



The Sea Ice Drift Forecast Experiment
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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.” (stolen from Helge’s slide)

* 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 SIDFEXx, our hitting rate was about 80 - 85%.
Without SIDFEx my expectation was below 50%.” (S. Singha)

* Operational support
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The SIDFEx CV

2017 2018 2019

2020 2021+

Phase 1)
Collect forecasts for 5* selected
IABP buoys, start 1%t June 2017

Phase Il)

In addition, target points
relevant for Polarstern
drift start position
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Phase lll)
During drift, provide forecasts
for operational planning

support

Phase IV)

Analyses, publications,

continuation, legacy

. .
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The SIDFEx CV

2017 2018 2019

2020 2021+

Phase 1)
Collect forecasts for 5* selected
IABP buoys, start 1%t June 2017

Phase Il)

In addition, target points
relevant for Polarstern
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Phase lll)
During drift, provide forecasts
for operational planning

support
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Analyses, publications,
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® @® | ecmwf001_SEAS5_300234063803010_2018-335_001.txt

SIDFEX Is
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SIDFEX is growing up

SIDFEx development
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How close to the North Pole
will Polarstern drift?
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How close to the North Pole
will Polarstern drift?

~—— ecmwf001_SEASS
~awi001_ClimRunVers2019May
——nrl001_navyespc-subseasonal
~ uw001_lceOceanModel

[

0. -
without short-term forecasts %o%?
vy

© H. Goessling
@*MI ALFRED-WEGENER-INSTITUT MOSAIC ahsin HELMHOLT?Z YdPP R fu”rZéjféTnig“e””m

HELMHOLTZ-ZENTRUM FUR POLAR- ’ o *, YEAROF
UND MEERESFORSCHUNG [y -’ *  POLAR

I RNER EN
| ERUNGEN #* PREDICTION



How close to the North Pole
will Polarstern drift?
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Support for research cruises
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Support for research cruises
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Support for research cruises
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Tracking the DN
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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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Forecast evaluation

300234066089220, 2019-312 through 2020-168
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Location error [km]

AV

50

40

30

20

10

300234066089220, 2019-312 through 2020-168

Forecast evaluation
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Research questions
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Research questions
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Research questions
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Forecast evaluation

300234066089220, 2019-312 through 2020-168
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Bending the ice
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Bending the ice
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Bending the ice
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Bending the ice
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Divergence Pure shear Normal shear
1 -
-

HELMHOLTZ-ZENTRUM FUR POLAR- [ und Forschung
UND MEERESFORSCHUNG 0

@*Ml ALFRED-WEGENER-INSTITUT MOSAIC i HELMHOLTZ YdPP AR | Bungesminstr
3 YEAR OF

m/



Bending the ice

Divergence Pure shear Normal shear
1 -
-

HELMHOLTZ-ZENTRUM FUR POLAR- [ und Forschung
UND MEERESFORSCHUNG 0

@*Ml ALFRED-WEGENER-INSTITUT MOSAIC i HELMHOLTZ YdPP AR | Bngegminstem
3 YEAR OF

m/



Bending the ice

Divergence Pure shear Normal shear
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Bending the ice

Divergence Pure shear Normal shear
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Bending the ice

Divergence Pure shear Normal shear
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Forecast evaluation
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Forecast evaluation
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Forecast evaluation

Mean (obs): 0.02272 Correlation: 0.54 e Area roughly 4000km

. Compare forecast and observations at 1d lead time

* Total deformation: Means agree within 10%, variability is captured
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Going for the large scale
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Going for longer lead times

DN scale, cpINWP-HRv1
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Going for multiple systems
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In a nutshell

We provide skillful drift forecasts

300234066089220, 2019-312 through 2020-216
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In a nutshell

We provide skillful drift forecasts

300234066089220, 2019-312 through 2020-216
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We look at sea-ice deformation
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We provide skillful drift forecasts

300234066089220, 2019-312 through 2020-216
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In a nutshell

It works ok at DN scales

DN track 2019-311 until 2020-168
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In a nutshell

rovide skillful drift forecasts
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300234066089220, 2019-312 through 2020-216
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It works ok at DN scales

a) g -| Mean (obs): 0.02272 Correlation: 0.54
p-value: 0 o §
= o —| Stddev (obs): 0.02494 o
E = \ :
g § ] N ’ 'é' g
§ | h W | DT
g | | '
']l JHAHT R
o \M WM \J\J/\J AL ;M V\ N WM 35 -
It works even better at pan-Arctic scales
a) g —| Mean (obs): 0.01057 Correlation: 0.69 me
p-value: O
= o —| Stddev (obs): 0.00608
g i A 8
- e 3
1C HELMHOLTZ YOPP R ?d{mmﬁtgm
s % Toun

% PREDICTION



