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As air moves westward across the tropical Pacific it warms and moistens 



Niño Region SST Departures (oC) 

 Recent Evolution 

The latest weekly SST departures are: 

Niño 4    -0.1ºC  

Niño 3.4   -0.4ºC 

Niño 3      -0.1ºC 

Niño 1+2  -0.5ºC 



CPC/IRI Probabilistic ENSO Outlook 
(updated 10 October 2013) 

ENSO-neutral is expected through the Northern Hemisphere spring 2014. 
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The West Pacific, 1992-93 TOGA COARE Array 
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www.prh.noaa.gov/guam 







Typhoons 

The Western Pacific has a year-round typhoon 
season. Guam has been hit every month of the 
year, but least likely in February. 
 
At least 2 Supertyphoons (Cat 4 or greater) have 
hit Guam in December. 
 
More than half of the typhoons that hit Guam 
do so within 72 hours of forming (i.e. very short 
forecast lead time). 

Supertyphoon Pongsona, December 2002 
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Small cumulus 

Cumulus congestus 

Cumulonimbus 

From Houze’s 2012 AGU lecture 
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1999 

 



Chuntao’s TRMM data server 



Convective systems over the West Pacific 

1 <80 km 

2 80-170 km 

3 170-300 km 

4 >300 km 

Cloud shield <208 K 

Chen &  

Houze 1997 



Convective systems 

over the West Pacific 

Convective systems over the West Pacific 

Chen &  

Houze 1997 

Cloud systems tracked in time in IR satellite data 

Small Large 



Convective systems over the West Pacific 

Chen &  

Houze 1997 

Time needed for large systems to reach maximum size 



Convective systems over the West Pacific 

Chen &  

Houze 1997 

Relationship to surface 

air temperature 

Cooler than 

Day 1 



Convective systems over the West Pacific 

Chen &  

Houze 1997 



• Small systems maximize in late afternoon. 

• Large MCSs maximize around dawn. 

• There is a 2-day cycle at a given location.  

 

Diurnal cycle of tropical oceanic convection 
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Forecasting Tools 

• Observation analyses 







Forecasting Tools 

• Observation analyses  

           conventional analyses, COSMIC soundings, satellite images 

• Numerical models 

          - NCEP GFS (0.5 degree, 27-pressure levels) 

          - NCAR WRF-ARW (15-km large domain; 3-km convective nest) 

          - Taiwan CWB WRF-ARW (45-km) 

          - NAVGEM 

          - ECMWF ? 

          - GEOS5 

 



Model forecast products 

• Standard upper air charts. Including streamlines for the tropics. 
• Rainfall plots. (total, convective, grid-resolved) 
• Cloud products – high-cloud fraction, integrated cloud, ceiling, cloud top. 
• Tropopause temperature and pressure  
• Wave-breaking 
• PBL height 
• Precipitable water 

 
• Max reflectivity and reflectivity altitude 
• Tracer plots – PBL and Stratospheric tracers. Age plots. 
• Surface latent and sensible heat fluxes 
• RH and microphysics cross-sections 



Forecasting Tools 

• Observation analyses  

           conventional analyses, COSMIC soundings, satellite images 

• Numerical models 

          - NCEP GFS (0.5 degree, 27-pressure levels) 

          - NCAR WRF-ARW (15-km large domain; 3-km convective nest) 

          - Taiwan CWB WRF-ARW (45-km) 

          - NAVGEM 

          - ECMWF ? 

          - GEOS5 

 

•   MJO Outlooks 











October Active 
Period 

November Active 
Period 

December Active 
Period 

Rain seen by the S-PolKa radar SPolKa observations 
from Dynamo 

Houze 2012 
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Nowcasting Tools 

• MTSAT – Geostationary satellite 

            (Vis, enhanced IR, WV) 

• Radar – NWS Guam has the only radar 

• Global Lightning Network / Worldwide Lightning Network 

          (limited usefulness as oceanic convection has less lightning 
than that over land). 

•  Polar orbiters ( e.g. TMI) – considerable time lag 











http://pmm.nasa.gov/TRMM/realtime-3hr-7day-rainfall 



WRF Forecasting example 
12-14 February 2012 





WRF-ARW domains 

15-km 

3-km 















Additional pre-deployment tasks 

• Additional plots for  GFS / WRF-ARW. Any requests? 
 

• Determine optimal physics for the ARW runs. (more/less cirrus)? 
 

• Is running a 3-km high-resolution domain worth the expense? 
 

• Should we plot trajectories or are tracer plots sufficient? 



Bureau of Meteorology ENSO Outlook: 
 
ENSO remains neutral with all indicators at near-normal levels. 
All climate models show the tropical Pacific will remain ENSO-neutral 
through the austral summer.  


