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e Climate System Dynamics and
Variabilities

e Coupled Circulation of the
Atmosphere and Ocean —

Seasonal Cycleand Year to Year
Changes

 Multiple Equilibria of the
Thermohaline Circulation and
|nter nal Dynamical | nstability
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Great ocean conveyor belt
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El Nino Conditions
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7 « Internal Weather of the Sea—the
Most Energetic Motions

* Powerful Synoptical Dynamical
Events Occur and Statistically
Mediate | mportant Aspects of the
Ocean Climate

e HOPS—-Harvard Ocean
Prediction System
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Dvnamic Analvsis {Noweast) for 22 August 1996
SURFACE TEMPERATURE CONTOURE AND CURRENT VECTORS
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Vertical section of
Temperature (top)
and Salinity (bottom)
during Rapid
Response 1996
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ASCOT-02 Dataand Modeling Domains
7-17 May 2002
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o o Physical Forcing of Coupled
Biological/Chemical Dynamical
Pr ocesses

 Primary Productivity and the
Food Web

 TheBiological Pump and itsRole
In the Changing Global Carbon
Cycle
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The Biological Pump

JGOFS



(B) © PHYSICAL CONTROLS OF
L THE BIOLOGICAL FUMP
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Earth’s carbon cycle
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%y « The Advent of Accurate and
@ Efficient Real Time Regional
Forecasting -

 for Scientific Experimentation
with Adaptive Sampling: e.g.
Massachusetts Bay and the Gulf of
Maine

e for Operationsin and
Management of the Coastal
Oceans. e.g. the coasts of Spain
and Portugal Today
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Coupled bio-physical sub-regions of
M assachusetts Bay in late summer:
Dominant dynamicsfor trophic
enrichment and accumulation

Boston Harbor: Charles Fiver, sediments, toxic material, NO,-NH,

A4 Along Uonst: upwellime/do

Open Bay: submesoscale/mesoscale eddies. Ageostrophic w = bio
Cape Cod Bay: Horizontal bio advection and submesoscales
vesl ol Stellwinee

| Oishore: GOM meanders

Race Poinl: Multiple bio advections, iecumulation, and ncdes

| Capée Ann: Physical instabalities w1 GOM inflow



ASCOT-01 Dataand Modeling Domains

6-26 June 2001
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temnp for Prestige QilSpill 2002 — Run15-25/12 (ALADIN+NOGAPS, LEV+CLIMI7+SEF94) at k=
/new/prestige/RUN15_25DEC/ASSIM_LARGE/PE_INITIALPE/pe_out.nc \7E
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e Oceanic Dynamical Processes
|nteractive over Multiple Scales
In Space and Time Importantly
|nfluence Both Climate and L ife
In the Sea.

 Internal Ocean Weather
Forecasting is Accelerating
Progressin Interdisciplinary
Ocean Science and Enabling
Power ful New Methods for
Operations and M anagement
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