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Study Domain 



North Atlantic Oscillations (NAO) 
phases 
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The 8 phases can be spanned in the 2 first EOFs 
From combined thermodynamical (OLR) and dynamical (NCEP) fields 

Phase	1	

Phase	2	 Phase	3	

Phase	4	

Phase	5	

Phase	6	Phase	7	

Phase	8	

Amplitude	

The MJO in the EOF space 



MJO impact over NAO 

The relationship between the MJO phase and the anomalous frequency of 
occurrence as a function of lead time for 4 teleconnection patterns 

The MJO has 
a big influence 
on both NAO 
phases 

Cassou (2008) 
Anomalous	percentage	occurrence	for	a	given	regime	as	a	func<on	of	lags	in	days.	%100	value	would	mean	that	this	regime	occurs	

twice	as		
frequently	as	its	climatological	mean.							



The MJO as a precursor for NAO 

NAO	+	favorised	(+30%	with	respect	
to	the	mean	occurrence)	
NAO	–	inhibited	by	~50%.	

Source : Cassou (Nature, 2008), Vitard and Molteni 2010. 

MJO leading 
by 5 to 10 days 

the NAO 
response

NAO	-	favored	(+30%	with	respect	
to	the	mean	occurrence)	
NAO	+	inhibited	by	~50%.	



Objectives 
Ø To improve forecast skills and understanding on the 

subseasonal timescale 

Ø To implement community-based Early warning 
Systems for extreme events 

Ø Weather prediction signals for the Study domain  the 
subseasonal timescale 

Ø Impact of MJO phases on Extra-tropical storm 
trajectories over North Atlantic Ocean  
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Experimental Setup 
Ø Observational datasets 

Ø 200-hPa 6-hourly geopotential dataset from NCEP/NCAR with 2.5 x 
2.5 degree resolution (1948-2016) for storm tracking analysis 

Ø Daily geopotential dataset from NCEP/NOAA 
{iridl.ldeo.columbia.edu} to construct the Weather types composites. 

Ø Climate prediction indices {iridl.ldeo.columbia.edu} 

 

MS scheme is used to track the extra-tropical storm centers at 200-
hPa geopotential height (Murray and Simmonds,1991(a,b) for the 
composite analysis with MJO 
	

Ø Methodology	
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MJO Phase 6, 7, 8 









MJO Phase 2, 3, 4 









U-Wind composites 
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Variability of the North Atlantic Jet Stream 

Woollings et al.,2010 
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Speedy Model Run (1980-2015) 



Ø  The MJO affect shows a strong relationship with NAO phase 
changes (Phase 2,3,3--àNAO+  and 6,7,8--àNAO-)  

Ø  The MJO associated significant changes are noted in the 
upper and lower troposphere in the North Atlantic European 
Sector 

Ø MJO has the strong influence over storm trajectories in the 
North Atlantic Ocean 

Ø  These findings can have important implications in Euro-
Mediterranean subseasonal to seasonal predictability skills 

 

Summary and Conclusions 



Questions?? 


