
A Simple "Bucket" Model of Co2-Related Global Warming?

by Adam Anderson (age 18),  Wilson High School, Portland, Oregon, USA

Radiative Cooling
of Atmosphere

Effective Atmospheric
TemperatureSun's Warming of

the Atmosphere

StefanBoltzmann
Constant1

Atmospheric
Emissivity

Atmospheric
Blackbody
Radiation

Atmospheric
Blackbody

Radiation Flux

Atmospheric
Radiation to Space

Surface Area
of Earth

Incident solar
radiation

Solar Constant

Cross Sectional
Area of Earth

Radius of Earth

Specific Heat
of Air

Atmosphereic
Total Heat Capacity

Mass of Atmosphere

Temp change
due to Atmopspheric

Radiation

Carbon in
Biomass

Fraction of Solar
Power Absorbed by

Atmosphere

Power Absorbed
by Atmosphere Temp change

due to Solar
Radiation

Atmospheric
Insulation

Atmospheric
Carbon

Surface Ocean
Carbon

Ocean Carbon
Emission

Deep Ocean
Carbon

~
Solubility of CO2

in Water

Global Temp
over Oceans

Carbon in
Soil

Carbon Flux
Per CO2

Gas Transfer
Factor

Upwelling

Downwelling

Actual Oceanic
Partial Pressure

of CO2

~
Actual CO2

Concentration

Buffer Factor

Volume of Surface
Ocean

Area of Oceans

Ocean Carbon
Uptake

Initial Atmospheric
Carbon

~

Actual CO2
Emissions

CO2 Partial Pressure
per mass of Carbon
in Surface Ocean

Initial Partial Pressure
of CO2 at Ocean Surface

Initial Surface
Ocean Carbon

Percent Change in
Surface Ocean Carbon

Change in Partial Pressure
of CO2 at Ocean Surface

Anthropogenic Carbon

Depth of Surface
Ocean

Volume of
Deep Ocean

Depth of
Deep Ocean

Surface Ocean
Carbon Concentration Deep Ocean Carbon

Comcentration

Inorganic
Downwelling

Atmospheric CO2
Concentration

Moles of Air
in Atmosphere

Error

Biological Pump

CO2 Radiative
Forcing

PreIndustrial CO2
Concentration

CO2 Forcing
Sensitivity

~
Actual Atmospheric

Temperature

~

Albedo

Photosynthesis

Initial Atm to
Biomass Carbon Flux

Biotic Growth
Factor

Fractional Change
in Carbon Biomass

Initial Carbon
in Biomass

Fractional Change
in Atmospheric Carbon

Carbon
Emission

Decomposition

All Respiration

Combustion

Soil Respiration

Future CO2
Emissions

Emissions
Growth Rate


