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Nomenclature
Symbol Meaning Unit
A Area m2

E Energy turnover J/s
M Mass kg

M�� Mass �ow rate kg s-1

M�� Molar mass kg mol-1

R Resistance -
RH20 Gas constant of water vapor e.g. J kg-1 K-1

RI Heat exchange resistance between 
Earth and clouds

-

T Temperature °C, K
c Concentration, mole fraction -

e�� Emissive power W m-2

g Gravity m s-2

h�� Brightness W m-2

k Number of resistances -
p Total pressure, partial pressure Pa

q�� Heat �ux W m-2

s Beam length m
t Time s
x Speci�c emissions kg J-1

z Height, altitude m

h�' Enthalphy change J kg-1

�H Emissivity -
�I View factor -
�M Relative humidity -

�V Stefan-Boltzmann constant W m-2 K-4

Index Meaning
0 Standard conditions

�f Space

C Clouds
CON Convection

E Earth
G Gas
I Heat exchange resistance between Earth and clouds e.g.
RAD Radiation
SO Solar
VAP Vaporization
b Black body
s Saturated

Introduction

Global warming is currently a widely discussed topic over which 
opinions vary greatly. On one hand, there are climatologists, who are 
convinced that global warming will lead to a climatological catastrophe. 
On the other hand, some references say that the temperature change is 
caused by natural climate �uctuations. Numerous multilayer models 
have already been developed to calculate the e�ects of human in�uence 
on the climate. �ese models are o�en very complex and di�cult to 
comprehend due to the elusive discussion about the relation between 
the properties of the atmospheric layers and the radiative behavior of 
the involved gases such as water vapor and carbon dioxide [1]. 

�erefore, a simpli�ed mathematical model was established in 
order to show how anthropogenic carbon dioxide a�ects the global 
temperature of the Earth. With this model, the mechanism of global 
warming caused by CO2 can be made understandable. Speci�cally, the 
focus is on the determination of the radiative gas properties using the 
temperature, gas concentration and beam length of the atmospheric 
layers de�ned through the model. Using this mode all heat �uxes in the 
atmosphere as well as the Earth surface temperature can be calculated. 
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