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Overview of APPLICATE
Mission statement: “Develop enhanced predictive capacity for weather and 
climate in the Arctic and beyond, and determine the influence of Arctic 
climate change on Northern Hemisphere mid-latitudes, for the benefit of 
policy makers, businesses and society.”
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Understanding Arctic-midlatitude linkages

 Coordinated multi-model approach (CMIP6-PAMIP → see Doug’s talk)

 Employ atmosphere-only and coupled models

 Study linkages also from a short-term prediction perspective

 Repeat some of the experiments with enhanced models



  

Overview of APPLICATE

 European and international 
collaboration (e.g. Arctic 
Cluster, YOPP and PAMIP)

 Project structure reflecting 
over-arching goals



  

Evaluation of current skill

Model/
System

CNRM-
CM6-1

EC-Earth 
3.2.2

GloSea5 SEAS5 MF Sys6

Atmosphere ARPEGE 
6.3

IFS Cy36r4 UM v6 IFS Cy43r1 ARPEGE 
6.2

Ocean NEMO 3.6 NEMO 3.6 NEMO 3.4 NEMO 3.4 NEMO 3.6

Sea ice GELATO v6 LIM3 CICE 4.1 LIM2 GELATO v6

Atmospheric 
resolution

tl127l91r
(~ 1.4°)

tl255l91r 
(~ 0.7°)

N216L85 TCo319L91 tl359l91r 
(~0.5°)

Ocean 
resolution

eORCA1 
L75

ORCA1L75 ORCA 0.25 
L75

ORCA 0.25 
L75

eORCA 1 
L75

Initial 
conditions

GLORYS 
(Mercator)

Forced 
NEMO run

NEMOVAR ORA-S5 GLORYS 
(Mercator)

Ensemble 
size

30 10 28* 25 25*

Part of stream 1 Other systems

➢ First step of APPLICATE WP5 activities: evaluation of baseline skill in S2S 
and seasonal forecast systems

➢ Seasonal hindcasts: “stream 1” with current state-of-the-art GCMs in 
partner centers



  

Evaluation of current skill

EC-Earth

GloSea5

CNRM-CM6

Multi-model

Mean DJF sea level pressure ACC in Nov 
forecasts 1993-2014 (vs. ERA-Int)

Acosta Navarro et al., in prep

Integrated ice edge error vs. NSIDC for September 1993-2014 
(May forecasts) in each model/system and two multi-models

Batté et al., in prep

Goessling et al. 2016



  

Evaluation of current skill: S2S

Fig. 3 from Zampieri et al. 2019 (GRL)

➢ Assessment of sub-seasonal 
hindcasts from the S2S database

➢ Use of IIEE / SPS metrics
➢ Case study for 2007
➢ Lower-performing systems are 

those that do not directly 
assimilate sea ice for initial 
conditions



  

Model enhancements

Fig. 4 from Blockley and Peterson 2018 (The Cryosphere)

➢ MetOffice: using nudging 
towards CryoSat-2 thickness 
data (Oct. 2010-2015) to 
initialize sea ice thickness in 
seasonal re-forecasts (May → 
September)

➢ Number of years restricted to 
CryoSat-2 data availability

➢ But promising improvements 
in terms of SIE and IIEE



  

Model enhancements
➢ Number of sea-ice categories in 

LIM3 (E. Moreno-Chamarro)

➢ Impact of higher resolution
(e.g. NEMO 1° → NEMO 0.25°)

➢ Impact of snow and soil moisture 
initialization (GloSea)

➢ Impact of melt ponds and land-
fast ice parameterization

 ⇒ Definition of stream 2 experiments



  

SIPN-South

In recent years, summer Antarctic sea ice has 
experienced high year-to-year variability. While several 
mechanisms for seasonal predictability have been 
established, the actual skill of prediction systems has 
yet to be established.

Forecasts based on dynamical modeling 
approaches appeared to have larger errors than 
those based on statistical modeling approaches. 
However, the robustness of this finding has to be 
confirmed at the occasion of future coordinated 
forecasts.

Want to contribute? More information? Feedback? 

http://acecrc.org.au/sipn-south/

 ⇒ Activity led by F. Massonnet (UCL)



  

Thanks for your attention!
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