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Outline 

•  Speedy Model Performance: - Run with 

prescribed SSTAs: - 

– El Nino & La Nina type. 

– TP, Atlantic, & Combined (TP + Atlantic). 



A. ENSO teleconnection in SPEEDY 
model 

SST forcing 

NINO Permanent El Nino 

NINA Permanent La Nina 

Simulating period： 
1979-2015 



Fig. Climatological Seasonal Mean difference of SST between La Nina and El 
Nino experiments 



Fig. Climatological Seasonal Mean difference of Precipitation between La Nina 
and El Nino experiments 



Fig. Climatological Seasonal Mean difference of MSLP between La Nina and El 
Nino Experiments at lower and upper levels 



Fig. Climatological Seasonal Mean difference of Velocity Potential between La 
Nina and El Nino experiments at lower and upper levels 



Two types of experiments 
Each one has 3 ensemble members 
1990-2000 
 
 

TPNA 
[Tropical Pacific + North Atlantic] 

Standard deviation of SST forcing 

TP 
[Tropical Pacific] 



The variability in SPEEDY 
AGCM runs can be separated 

into 
 A contribution due to the 

variability of SST forcing 

Internal variability is one source of 
uncertainty in future climate 
change (e.g., Hawkins and Sutton 
2009; Tebaldi and Knutti 2007; 
Deser et al. 2012). 

An internal part, due to the 
intrinsic variability  

Bracco et al, 2004, Clim. Dyn. 

Ensemble mean is used to 
quantify the response to SST 

forcing 



B. Role of internal variability in responses of 
atmospheric circulation to ENSO 

Bracco et al, 2004, Clim. Dyn. 

The SPEEDY model reproduces well the structure and amplitude of 
the circulation variability induced by ENSO. 



 
Deser et al. 2012 

An example of uncertainty in climate projection caused by  internal 
variability  

DJF SLP linear trends for individual ensemble members computed over the period 2005-2060 



Role of internal variability in the 
responses of atmospheric 
circulation to ENSO 
 
[Only using 3 ensemble 
members in the TP experiment] 
 

Correlation between the Nino 3.4 index and 
Z500 in each ensemble member 

TP#1 

TP#2 

TP#3 



C. Perturbation role of North Atlantic 

TPNA 
[Tropical Pacific+North Atlantic] 

TP 
[Tropical Pacific] 

Compare the ENSO teleconnection in the TP and TPNA experiments 



TP 

TPNA 

TPNA-TP 

Standard deviation of surface air temperature anomalies 
[Ensemble mean] 
 



TP 

TPNA 

TPNA-TP 

Correlation between the DJF ENSO and DJF Z500 
[Ensemble mean] 
 



TP 

TPNA 

TPNA-TP 

Correlation between the DJF ENSO and DJF Z200 
[Ensemble mean] 
 



We’d like to thank all the researchers who help us learn 
how to use IRI data library and SPEEDY model, and thanks 
for help us analyze the results.  



TP 

TPNA 

TPNA-TP 

Correlation between the DJF ENSO and DJF Z850 
 


