Chapter 3
Atmospheric Energy and Global Temperatures
· Energy Essentials
· Energy Pathways and Principles
· Transmission – 
· Scattering
· Refraction
· Albedo and Reflection
· Albedo
· Reflection
· Clouds and the Atmosphere’s Albedo
· Unpredictable factor
· Reflect insolation and cool Earth’s surface
· Act as insulation and trap longwave radiation leaving Earth
· Absorption
· Assimilation of radiation and conversion from one form to another
· Temperature of absorbing surface is raised and radiate
· Conduction, Convection, and Advection
· Conduction
· Convection
· Advection
· Greenhouse Effect
· Earth-Atmosphere Energy Balance
· 31% of insolation reflected back to space (Earth’s average albedo)
· 69% of insolation reradiated into space (Average longwave radiation)
· Equatorial and tropical energy surplus
· Poleward transport of energy surplus (Currents, Winds, Storms)
· Polar energy deficit
· Energy at Earth’s Surface
· Daily Radiation Patterns
· Fluctuating pattern of incoming shortwave and outgoing longwave radiation
· Incoming Solar Energy 
· Arrives during daylight during sunrise
· Peaks at local noon
· Ends at sunset
· Shape and height of insolation curve varies with season and latitude
· Air Temperature
· “Lag” appears between insolation curve and temperature curve
· Temp continues to increase while incoming energy is greater than outgoing energy
· Warmest time of day occurs when maximum insolation is absorbed (usually 3-4 hours after solar noon) 
· Absorbed heat is supplied to the atmosphere from the ground
· Insolation input decreases towards sunset, amount of heat lost exceeds input and temp drops
· Coldest temp just before dawn when surface has radiated max amount of energy
· Annual pattern applies similarly (1-2 months after solstice)
· Simplified Surface Energy Balance
· Boundary Layer Climate – climate at or near Earth’s surface (Microclimatology)
· Net Radiation (NET R)
· Equation:
· Turbulent Sensible Heat Transfer –
· Latent Heat of Evaporation – 
· Ground Heating and Cooling – 
· Temperature Concepts and Controls
· Heat – 

· Temperature – 

· Sensible Heat – 

· Heat Energy – 

· Temperature Scales (F, C, K)

· Measuring Temperature

· Daily Mean Temp – 

· Monthly Mean Temp –
· Annual Temp Range – 

· Principal Temperature Controls

· Latitude

· Altitude

· Lapse rate within Troposphere (6.4°C/1km)

· Mountainous areas experience lower temps than regions near sea-level

· Density of atmosphere decreases with altitude

· Snowline

· Cloud Cover

· Approx 50% of Earth is covered at a given moment

· Clouds moderate temps

· Land-Water Heating Differences

· Evaporation

· Transparency

· Light striking an opaque object (soil, rock) is absorbed and does not penetrate

· Light striking a body of water penetrates and is absorbed at different levels

· Photic Layer –
· Specific Heat

· Water requires more heat to raise its temp than land

· Water can absorb more heat than soil or rock

· Water takes longer to warm than land, but also takes longer to cool than land

· Movement

· Land is rigid and water is fluid (capable of movement)

· Mixing results and spreads available heat over a greater volume

· Ocean Currents and Sea Surface Temp

· Marine Effects vs. Continental Effects

· Maritime –
· Continentality –

· Earth’s Temperature Patterns
· Isotherms –
· Thermal Equator –
· January Temperature Map

· Thermal Equator trends southward into interior of South America and Africa

· Northern Hemisphere

· Southern Hemisphere

· July Temperature Map

· Thermal Equator trends northward

· Northern Hemisphere

· Southern Hemisphere

· Annual Range of Temperatures

· Northern Hemisphere –
· Southern Hemisphere – 

· The Urban Environment
· Urban Heat Island –
· Urban Surfaces –
· Irregular Geometric Shapes – 

· Human Activity –

· Paved and Sealed Surfaces – 

· Air Pollution – 
