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GEDL Mission Statement

Department of Commerce Order 2-B
July 29, 1969

""... the Geophysical Fluid Dynamics Laboratory
IS to conduct investigations of the dynamics and
physics of geophysical fluid systems to develop a
theoretical basis,

, for the behavior and
properties of the N




GFDL SCIENTIFIC COMPUTING ENVIRONMENT
The Computational Research Process
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HISTORY OF GFDL COMPUTING

Growth of Computational Power with Time
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GFDL Scientific Advances in Climate Dynamics and
Prediction are Linked to Computer Power
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GFDL HPCS
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Selected Research Results

® Climate Change Impact on Arctic Sea Ice
e High-Resolution Ocean Model
e GFDL Hurricane Model

e High-Resolution Global Mesoscale Circulation
Model (GMCM)




Climate Change Impact on Arctic'Sea lce
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Moedeling Eddies In the Southern Oceans

Ocean Eddies:

e Of fundamental importance to ocean
dynamics and climate

e Small scales (10-100 miles) require high
resolution models

e Eddies In the southern oceans control
heat storage deep In the World Oceans




Soutnern Ocean Edd]es. Potentially” Iimportant
UL Poorly Understooc

Ocean Surface Speed in NOAA/GFDL Southern Ocean Simulations
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Southern Ocean: Preductivity: May: Be
LLinked To Ocean Eddy Activity

Instantaneous Surface Speed 1n

SeaWIFS Productivity
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Eorecasting Hurricane Isabel

e GFDL Hurricane Model, 2003 season
— Increased resolution
— Improved physics

e Forecast-to-forecast consistency

e Best forecast in operational suite




2003 Tropleal Cyelone Trackse
Storm: AL1303 {ISABEL)
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IHurreane Isabel Satellite Loop
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|Isabel ThetaE animation, oblique view

- - . ‘ Hurricane Isabel Coupled Model Forecast

. 1200 UTC Sept 15 2003
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2003 Hurricane Season Skill

2003 ATLANTIC SEASON
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Characteristics ofi the Climate System

e Forced Chaotic System

— Small initial perturbations cause significant
changes to climate projections

— Need for ensemble forecasts

e I[mportant Unresolved Phenomena

— Huge range of scales currently requires
algorithmic representation of key small-scale
physics (convection, ocean eddies, cloud-radiative
Interaction)
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Time-space scale of atmospheric systems
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The mechanics off a storm track and Its feedback
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