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Part I: Year of Polar Prediction 



Background – YOPP 

Ø  In the late 2000s several aspects came together 
•  Discussion on the legacy of the International Polar 

Year (IPY, 2007-2008) 
•  Discussion of the future of the World Weather 

Research Programme (WWRP) 
•  Arctic climate was changing rapidly 

Ø Polar prediction moved into the focus 
Ø WWRP decided to launch the Polar Prediction Project 

(2013–2022) 
Ø Year of Polar Prediction (YOPP) 



Background – YOPP 

YOPP mission statement: 
Enable a significant improvement in environmental 
prediction capabilities for the polar regions and beyond, 
by coordinating a period of intensive observing, 
modelling, prediction, verification, user-engagement and 
education activities. 



Motivation – Why? 

Arctic amplification of climate change 

Climate change comes 
with opportunities ... 

Photo from Llodys report 
... and risks! 

Photo by Chilean Navy/Reuters 
 



Motivation – Why? 

Relatively poor observational coverage 

Polar data coverage of conventional observations in 
the ECMWF operational analysis on 15 April 2015 

Jung et al. (2016), BAMS 
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Motivation – Why? 

Implications for predictions in lower latitudes 

Jung et al. (2014), Geophys. Res. Lett. 

Day 6-10 Day 11-30 Day 1-5 



How? 

http://polarprediction.net 



What? (selected) 

Ø  Improve the polar observing system to provide better 
coverage of high-quality observations in a cost-effective 
manner. 

Ø  Gather additional observations through field programmes 
aimed at improving understanding of key polar processes. 

Ø  Improve representation of key-processes in uncoupled and 
coupled models used for prediction. 

Ø  Develop improved data assimilation systems that account for 
challenges in polar regions (e.g. sparse data, steep 
orography). 

Ø  Improve understanding of linkages between polar regions 
and lower latitudes and assess skill of models representing 
theses. 



Year of Polar Prediction – Timeline 
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Jung et al. 2016, BAMS  



Year of Polar Prediction – Planning 

YOPP	Core	Phase		 YOPP	Consolida0on	Phase		YOPP	Prepara0on	Phase		

2017 2018 2019 2020 

Core	modelling	&	predic0on	

SOP2	
Jul-Sep 

SOP1	
Feb-Mar 

Special observing 
periods 

Field 
campaigns 

Extensive buoy coverage 

Satellite 
snapshots 

Extra modelling 



Part II: Arctic-midlatitude linkages 
considered from a prediction perspective 



Arctic relaxation 

Day 11−Day 30 Day 11−Day 30 

Day 1−Day 5 Day 6−Day 10 

Jung et al. (2014) 



Flow-dependence: Asia 

Jung et al. (2014) 

Z500 Anomalies (Days 11–30) 



Seasonality 

Semmler et al., submitted to AAS 

Stationary waves 

Winter Spring Summer Autumn 

Winter Spring Summer Autumn 

Z500 Forecast Error Reduction (D+8 – D+14) 



Observing System Experiments (OSEs) 

Jan 
Mayen 

RV Lance	

Japan	

Arctic 

Mid-latitudes 

Uncertainty 
is amplified	

Small difference 
in initial fields 	

See Jun Inoue‘s poster 



Fast response experiments 

Semmler et al. (2016) 

Fast response of synoptic activity to thinner Arctic sea ice  

1–5 days 6–10 days 11–15 days 



Adjoint sensitivity studies 

Jung and Leutbecher (2007) 

Dec–Mar 2001/02 

Sensitivity of D+2 forecast error in the Arctic to temperature 
perturbations of the initial conditions 

Dec–Mar 2004/05 



Ø  The Year of Polar Prediction will provide… 
§  More and better data (e.g. coupled reanalysis), but not 

necessarily longer time series 
§  Enhanced models 
§  A framework for coordinated experimentation 

Ø  Prediction experiments provide alternative perspective 
§  Focus on atmospheric teleconnections (verifiable) 
§  Regional differences in Arctic-midlatitude linkages 

Summary 


