
















































































































































































































































































































































































































































































































































































































































































	Structure Bookmark
	QC869.4.U6G461989/1990
	TABLE OF CONTENTS
	A. AN OVERVIEW
	SCOPE OF THE LABORATORY'S WORK
	HIGHLIGHTS OF FY89 IMMEDIATE OBJECTIVES
	I. WEATHER SERVICE
	II. CLIMATE
	III. ATMOSPHERIC QUALITY
	IV. MARINE QUALITY
	V. OCEAN SERVICE

	B. PROJECT ACTIVITIES - FY89, PROJECT PLANS - FY90
	1. CLIMATE DYNAMICS
	1.1 CO2 AND CLIMATE
	1.1.1 Transient Response to Increasing CO2
	1.1.2 CO2-Induced, Mid-Continental Summer Dryness
	1.1.3 CO2 and Tropical Disturbances

	1.2 CLIMATE VARIABILITY
	1.2.1 Variability of a Coupled Ocean-Atmosphere GCM
	1.2.2 Land Surface-Atmosphere Interaction
	1.2.3 Tropical Intraseasonal Oscillations
	1.2.4 Energetics of Transient Waves

	1.3 PALEOCLIMATE
	1.3.1 Sensitivity to Orbital Parameter Variations
	1.3.2 Climate and Orography

	1.4 STATIONARY WAVES
	1.4.1 The Relative Importance of Orographic and Thermal Forcing
	1.4.2 Diagnosing Stationary Eddy Sources and Sinks
	1.4.3 Steady Nonlinear Response to Tropical Heating
	1.4.4 Response of an Idealized GCM to a Midlatitude SST Anomaly
	1.4.5 Topographic Forcing in an Idealized GCM
	1.4.6 An Idealized Tropical Continent

	1.5 PLANETARY WAVE DYNAMICS AND BAROCLINIC INSTABILITY
	1.5.1 Rossby Wave Breaking
	1.5.2 Equilibration of Baroclinic Instabilities
	1.5.3 Quasi-Geostrophic Turbulence
	1.5.4 Storm Tracks in a Two-Layer Channel Model

	1.6 MODEL DEVELOPMENT
	1.6.1 Continental Hydrology in Atmospheric GCM's
	1.6.2 Vertical Mixing in Planetary Boundary Layer
	1.6.3 Computation of Radiative Transfer


	2. MIDDLE ATMOSPHERE DYNAMICS AND CHEMISTRY
	2.1 ATMOSPHERIC TRACE CONSTITUENT STUDIES
	2.1.1 Model Development
	2.1.2 Transport Studies
	2.1.3 Tropospheric Reactive Nitrogen

	2.2 MODELS OF THE TROPOSPHERE-STRATOSPHERE-MESOSPHERE
	2.2.1 Model Improvements
	2.2.2 Higher Resolution Seasonal Cycle Experiments
	2.2.3 Sources of Systematic Errors in SKYHI Climatology
	2.2.4 Observational Study of Gravity Waves
	2.2.5 Evaluation of the Simulated Inertia-Gravity Waves in SKYHI
	2.2.6 Equatorial Waves in the SKYHI Model
	2.2.7 Mechanisms for Stratosphere-Troposphere Mass Exchange
	2.2.8 An Examination of the Proposed Sun/QBO/Weather (SQW) Relationship

	2.3 PHYSICAL PROCESSES IN THE MIDDLE ATMOSPHERE
	2.3.1 Modeling of Ice Phase and Associated Effects in the Polar Stratosphere
	2.3.2 Ozone Photochemistry
	2.3.3 Radiative Modeling of the Middle Atmosphere

	2.4 EFFECTS OF ANTHROPOGENIC CHANGES IN ATMOSPHERIC COMPOSITION
	2.4.1 Antarctic Ozone Depletion
	2.4.2 Seasonal Doubled CO2 Experiment
	2.4.3 Climatic Effects Following a Nuclear War
	2.4.4 Assessment of Anthropogenic Changes in Atmospheric Composition
	2.4.5 Radiative Forcing by Halocarbons and Other Tracer Gases


	3. EXPERIMENTAL PREDICTION
	3.1 MODEL IMPROVEMENT
	3.1 1 Spectral Model
	3.1.2 Improvements to Radiation Code
	3.1.3 Cloud-Radiation Interaction and Shallow Convection
	3.1.4 Global HIBU Model
	3.1.5 Comparison of Various SGS (subgrid-scale) Parameterizations
	3.1.6 Land Surface Processes
	3.1.7 Upper Ocean Model

	3.2 THEORETICAL AND DIAGNOSTIC STUDIES
	3.2.1 Theoretical Studies of Dynamic Meteorology
	3.2.2 Effect of Orographic Gravity Waves
	3.2.3 Ten-Year Run of the Ocean GCM
	3.2.4 Systematic Error and Blocking Forecasts

	3.3 DATA ASSIMILATION
	3.3.1 Re-analysis of Atmospheric FGGE Data
	3.3.2 Ocean Data Assimilation
	3.3.3 A New Atmospheric Data Assimilation System

	3.4 LONG-RANGE FORECAST EXPERIMENTS
	3.4.1 Monthly Forecast Study -- Without Cloud-Radiation Interaction
	3.4.2 Monthly Forecast Study -- Cloud-Radiation Interaction and Shallow Convection
	3.4.3 The Systematic Bias in the Air-Sea Model Experiment
	3.4.4 Seasonal Forecast Experiment Using an Air-Sea Model


	4. OCEANIC CIRCULATION
	4.1 OCEAN-ATMOSPHERE INTERACTIONS
	4.2 OCEANIC RESPONSE STUDIES
	4.2.1 The Circulation of the Southern Atlantic Ocean
	4.2.2 Low Frequency Variability of the Tropical Pacific
	4.2.3 Simulation of the Tropical Atlantic Ocean

	4.3 MARINE GEOCHEMISTRY
	4.3.1 Fossil CO2 Uptake Models
	4.3.2 Carbon Cycle Modeling
	4.3.3 Models of Trace Metal Cycling in the Oceans
	4.3.4 Paleoceanography
	4.3.5 Observational and Tracer Studies

	4.4 WORLD OCEAN STUDIES
	4.5 OCEAN MODELING DEVELOPMENT
	4.6 GULF STREAM MODEL
	4.7 COUPLED ICE-OCEAN MODELS
	4.8 MEDITERRANEAN MODEL
	4.9 TURBULENCE CLOSURE MODELING

	5. PLANETARY CIRCULATIONS
	5.1. PLANETARY VORTICES
	5.2 GLOBAL CIRCULATIONS

	6. OBSERVATIONAL STUDIES
	6.1 CLIMATE OF THE ATMOSPHERE
	6.1.1 Data Processing
	6.1.2 Angular Momentum, Water and Energy Budgets
	6.1.3 Recent Atmospheric Temperature Variations
	6.1.4 Structure and Propagation Characteristics of Summertime Synoptic-Scale Disturbances in the Tropics

	6.2 AIR-SEA INTERACTIONS
	6.2.1 Data Processing and Preparation of a Long-Term Climatology
	6.2.2 GCM Experiments on the Atmospheric Response to Extratropical SST Anomalies
	6.2.3 Diagnosis of ENSO Phenomena Appearing in Extended Integrations with Air-Sea Coupled GCM's

	6.3 CLIMATE OF THE OCEAN
	6.3.1 Data Processing
	6.3.2 Climatological Annual Cycle in the Upper Ocean
	6.3.3 Long-Term Variations in the Thermohaline Structure of the Ocean
	6.3.4 Ocean Energetics


	7. HURRICANE DYNAMICS
	7.1 EXPERIMENTAL HURRICANE PREDICTION
	7.1.1 Model Conversion
	7.1.2 Experimental Prediction of Gloria
	7.1.3 Sensitivity

	7.2 GENESIS OF TROPICAL CYCLONES
	7.2.1 Budget Analyses
	7.2.2 Sensitivity

	7.3 MODEL IMPROVEMENT
	7.3.1 Initialization Scheme
	7.3.2 Time Integration and Analysis


	8. MESOSCALE DYNAMICS
	8.1 THE GENERATION OF CYCLONES
	8.1.1 The Life Cycle of Cyclone Waves

	8.2 COASTAL CYCLOGENESIS
	8.2.1 High Resolution Presidents' Day Cyclone Simulations
	8.2.2 GALE Simulations
	8.2.3 Sensitivity Experiments

	8.3 SOUTHERN HEMISPHERE CYCLONES
	8.3.1 Cyclogenesis in the South Pacific
	8.3.2 The Effect of Cyclones on Ozone Transport

	8.4 CHARACTERISTICS OF CONVECTION WITHIN MESOSCALE SYSTEMS
	8.4.1 Convective Parameterization
	8.4.2 Squall Lines

	8.5 MESOSCALE FOUR-DIMENSIONAL DATA ASSIMILATION
	8.6 MODEL DEVELOPMENT

	9. CONVECTION AND TURBULENCE
	9.1 SIMULATION OF MOIST CONVECTION
	9.1.1 Simulation of an African Squall Line
	9.1.2 Scale Analysis for Deep Moist Convection

	9.2 STATISTICS OF MOIST CONVECTION
	9.3 PASSIVE TRACER STUDY
	9.3.1 Calculations for Three Types of Tracer
	9.3.2 Stratospheric Tritium Source



	APPENDICES
	APPENDIX A - GFDL STAFF MEMBERS AND AFFILIATED PERSONNEL DURING FISCAL YEAR 1989
	APPENDIX B - GFDL BIBLIOGRAPHY
	APPENDIX C - COMPUTATIONAL SUPPORT
	APPENDIX D - SEMINARS GIVEN AT GFDL DURING FISCAL YEAR 1989
	APPENDIX E - TALKS, SEMINARS, AND PAPERS PRESENTED OUTSIDE GFDL DURING FISCAL YEAR 1989
	APPENDIX F - ACRONYMS






