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Drivers of climate in the Pacific 

•  Madden-Julian Oscillation (MJO) 
•  El Niño Southern Oscillation (ENSO) 
•  Inter-decadal Pacific Oscillation (IPO) 
•  Inter-tropical Convergence Zone (ITCZ) 
•  South Pacific Convergence Zone (SPCZ) 

Average positions of the ITCZ during July and January	





Drivers of climate in Pacific 

•  Madden-Julian Oscillation (MJO) 
•  El Niño Southern Oscillation (ENSO) 
•  Inter-decadal Pacific Oscillation (IPO) 
•  Inter-tropical Convergence Zone (ITCZ) 
•  South Pacific Convergence Zone (SPCZ) 



Predictive systems analyzed 

"   SOI Values (from 1876) 

"   SOI Values (from 1949) 

" SSTa 1 

" SSTa 9 

" SSTa 1 & 2 

" SSTa 1 & 9 

"   Niño 1.2  

"   Niño 3 

"   Niño 3.4 

"   Niño 4 



Rainfall Prediction Skill 



Average LEPS score as a measure of overall skill 

108 results averaged to a single result 

Station results are also averaged for each country. 



Summary of Results 

 

 



Application for rainfall prediction in the Pacific 
Islands 

 



Prediction Skill vary by region, time of year 
and lead-time 



Sequences of drought impacts 



Application for drought Monitoring and Forecasting 
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Warning Success Rate by ENSO type 



1997-1998 El Niño 
1998-1999 La Niña 



Time series of historical droughts 
Tarawa- Kiribati 





Drought monitoring and prediction- 
Current & Future Plumes 

Current Point in Time
(End of measured rainfall)

Warnings Have Occurred
in the Past

Start of Last
Warning

Recent "Measured"
Drought Index

Average Historical
Drought Index
(El Niño Years)

Prediction Based on
Historical Average

(El Niño Years)

90% of events

66% of events



Three month drought analysis (Kiribati) 
 

Warning Starting Jan 2004  

All Years La Niña Years 

El Niño Years Neutral Years 

ENSO Legend 
2003-2004: Neutral 
2004-2005: El Niño 
2005-2006: Neutral  



Six month drought analysis (Kiribati) 
 

Warning Starting Jan 2004  

All Years La Niña Years 

Neutral Years El Niño Years 

ENSO Legend 
2004-2005: El Niño 
2005-2006: Neutral 



12-month drought analysis (Kiribati)  
 

Warning Starting Mar 2004  

El Niño Years 

La Niña Years All Years 

Neutral Years 

ENSO Legend 
2003-2004: Neutral 
2004-2005: El Niño 
2005-2006: Neutral  



Three month drought analysis(Solomon Islands)  
 

Warning Starting Oct 2008  

El Niño Years Neutral Years 

All Years La Niña Years 

ENSO Legend 
2008-2009: La Niña  
2009-2010: El Niño 
2010-2011: La Niña  



Six month drought analysis (Solomon Islands) 

Warning Starting Jan 2007  

El Niño Years Neutral Years 

La Niña Years All Years 

ENSO Legend 
2006-2007: El Niño 
2007-2008: La Niña  
2008-2009: La Niña  
2009-2010: El Niño 
2010-2011: La Niña  



12 month drought analysis(Solomon Islands)  
 

Warning Starting Oct 2007  

El Niño Years Neutral Years 

All Years La Niña Years 

ENSO Legend 
2007-2008: La Niña  
2008-2009: La Niña  
2009-2010: El Niño 
2010-2011: La Niña  



Conclusions 

•  In the Pacific Islands drought warning events leading to drought are highly 
correlated during ENSO events.  

•  This has application in developing a drought early warning system for the 
Pacific Island Countries.  

•  Due to direct impact of drought on a water, agriculture, health and renewable 
energy sectors, a drought early warning system could assist in mitigation of 
adverse impacts in the most vulnerable countries. 


