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PolarRES (Polar Regions in the Earth System) @ PolarRES

e Funded by the European Union’s Horizon 2020 Programme (9/2021- /
8/2025)

e Aims to make climate projections in the polar regions more reliable by
improving our understanding of the polar climate system and its
role/position in the global climate system.

Task 4.4

e Study inter-annual and decadal changes in sea ice dynamics
o Response of ice drift to wind forcing
o Time series analyses will cover ice drift speed, wind speed wind factor (ratio of
drift speed to wind speed) and turning angle
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Wind factor and turning angle - Regions @ PolarRES

® The Arctic was divided into 3 /
regions: "
o Region | - Chukchi and Beaufort
se€a

o Region 2 - Laptev and East
Siberian seas
o Region 3 - Arctic Ocean

e Regions chosen to be same as in Maeda
et. al. 2020




Wind factor and turning angle - Data @ PolarRES

e Sea ice velocity: P
o Polar Pathfinder Daily 25 km EASE-Grid Sea Ice
Motion Vectors, Version 4

O Preprocessing:
m Convert Pathfinder horizontal and vertical components to east and

north components
m Convert to EASE-Grid 2.0 North (EPSG:6931) 25%25km

e Wind Velocity

o ERA-Interim reanalysis data, mean sea level

pressure 0.75°x0.75 Geostrophic wind
o Preprocessing: 1 dP
m Calculate geostrophic wind velocity g~ _P_fx
m Convert to EASE-Grid 2.0 North (EPSG:6931) 25%25km 3 | 9P
-

P = pressure, f = coriolis parameter, p = air density (1.301 kg/m?)
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Results - Turning angle region |

Turning angle region 1

PolarRES

September

201

10 4

-107 s 1979-1989
s 1990-1999
204 s 2000-2009
w— 2010-2019
— mEan
-30 f u T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
. Turning angle region 1
—— Turning angle ---- March 5 year running mean ---- September 5 year running mean
5 year running mean  —— linear fit March —— linear fit September |
201 « March « September |

-20 - L |

T T T T T T T T
1980 1985 1990 1995 2000 2005 2010 2015 2020



Turning angle (deg)

Results - Turning angle region 2

Turning angle region 2
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Results - Turning angle region 3

Turning angle region 3
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Results - Wind factor region |
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Results - Wind factor region 2
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Results - Wind factor region 3
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Future plans

Do the analysis with different datasets to confirm

robustness of results e.g:

o ERAS instead of Era-Interim
o Coupled reanalysis by CERA-SAT (2008-2016)

o Centennial simulations
m PIOMAS-20C (1901-2010)(Based on CERA-20C)

o AWTI’s - "HIRHAM-NAOSIM" model
Do similar analysis with 10 m wind instead of
geostrophic wind
Look into statistics on extreme wind drift events

@ PolarRES




Thank you! @ PolarRES
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