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Indian	Ocean	Response	to	the	Monsoon	has	typically	focused	on	winds	and	surface	
fluxes.

But	the	details	of	the	ITCZ,	monsoon	onset	and	withdrawal	may	matter.

What	about		Integration	of	the	fluxes	by	the	Ocean	and	the	MOC?



Mean	SST	and	Precipitation	Biases	in	the	Indian	Ocean	are	not	
indicative	of	model	performance



There	have	been	
shifts/trends	in	
Onset,	
Withdrawal,	
Seasonal	rainfall,	
Aerosols,	and	
Teleconnections:

What	is	the	
Paradigm	for	
Indian	Ocean	
Response?



• Mixed	Layer	– Thermocline	Interactions?	BGC	– Ecosystem	Responses?
• Summer	vs	Winter	Blooms.	Eddies,	Biological	vs	Solubility	Pumps
• Subsurface	Chl-Max?	What	happens	during	IODZM	events?	Surfacing	of	SCM	or	

new	species?
• Iron	Limitation?	Aerosols	and	Iron	fertilization?

Schott	et	al.	2009
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• BGC-Ecosystem	and	Monsoon	Interactions:	Local	and	Remote	Forcings
• Land-Ocean	Competition	for	Precipitation:	Impact	of	Freshwater	Forcing
• BGC-Ecosystem	response	to	MJOs,	MISOs,	Onset,	Withdrawal,	Depressions
• Ocean’s	Role	in	ITCZ	– Energy	contraints?

COMET,	NCAR



Trends	or	Regime	Shifts?	Onset,	Withdrawal,	Length	of	Rainy	Season



• Pattern	of	Warming:	BoB vs	Arabian	Sea	– BGC	and	Ecosystem?
• Wind	trends	not	so	obvious.	P	and	E	Trends?	Land	vs	Ocean?
• Upper	Ocean	Structure?	Diurnal-to-Decadal	Timescales
• ITF?	Warming	Hiatus?	MOC?
• Failure	of	CMIP5	models:	historical	trends	and	projections

Warming	NOT	Spatially	Uniform



Meridional stream function from an IO GCM (Stolen from Jay)
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Flushing	timescales?	Integrtal Constaints?

• DOC	and	MOC;		Warming,	Stratification,	DOC	and	Nutrients.
• DOC	and	AOU.
• ITF,	MOC,	DOC.
• ITF,	MOC	and	IO	Warming	



Microbes?	Food	web?	Disease	Pressure?
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