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Research Questions in the MC



Significance of ‘underestimation’ of 
precipitation in models

• Flooding disasters
• Barrier layer formation, 

higher SST
• Reduced productivity, 

food security



What influences rainfall patterns in the Philippines?
From Pullen et al (paper submitted to JGR: “Multi-scale 

influences on extreme winter rainfall in the Philippines”)

• Eastern Philippines receives 
a lot of rain

• Combination of factors
– NE Monsoon
– Monsoon surges
– La Nina
– High MJO Activity
– Orographic effects
– High SST



2008 monsoon surge using COAMPS





MJO Index



Discrepancies between satellite, model 
and rain gauge rainfall data

Project NOAH Weather 
Stations, rain and river 
gauges



MJO signals from eastward 
propagating rain bands through 
the Philippines.



Low surface salinity during extreme rainfall 
event in late 2007 to early 2008

(A) June 2007,          (B) Dec 2007,         (C) Jan 2008,                  (D) Mar 2009 



Barrier layer formation and erosion 
(Cabrera et al., in prep)



Barrier layer in waters around MC

tropical Pacific (Sprintall & 
Tomczak, 1992)

South China Sea (Wu et al., 
2001; Pan et al., 2006; Zeng et 
al., 2009) 

Bay of Bengal (Vinayachandran
et al., 2002)

Sulu and Celebes or Sulawesi 
Sea (Chu et al., 2002)

Southeastern tropical Indian 
Ocean off Sumatra & Java (Qu
& Meyers, 2005)

Image: TRMM 2008/09 
from Love et al, 2011



Impact of Barrier layer

• Suppressed upwelling 
(Qu et al., 2005; Rixen
et al., 2006; Cabrera et 
al., 2011)



Impact of Barrier layer

• Suppressed upwelling 
(Qu et al., 2005; Rixen
et al., 2006; Cabrera et 
al., 2011)

• Less productivity, low 
fishery during La Niña
(Villanoy et al., 2011)



Impact of Barrier layer

• Suppressed upwelling 
(Qu et al., 2005; Rixen
et al., 2006; Cabrera et 
al., 2011)

• Less productivity, low 
fishery (Villanoy et al., 
2011)

• Suppressed typhoon-
induced cooling (Wang 
et al., 2011)



Future studies

• Importance of spatial resolution (especially for 
resolving narrow mountains and island gaps)

• Analysis of rainfall and river gauge data (H0: 
short watershed retention times for MC?)

• Monitoring of surface salinity or upper ocean 
T-S properties

• Feedback of fresh ocean in atmospheric 
models


