
Chapter 1 

Characteristics of the 
atmosphere 







Characteristics of the atmosphere and 
ocean 

• Thin film of fluid, under influence of 

–Gravity 

–Earth’s rotation 

–Differential solar heating 

• Horizontal forces due to differential heating 

– Not only friction and velocity shear 

• Geophysical Fluid Dynamics 

 

 





Tangentialhastighet ved Ekvator  vT 

 

Omkrets: 40 x 106 m 

 

vT = 40 x 106 /24 = 463 m/s  (1670 km/h)  



Characteristics of the 

atmosphere 

• Density decreases ~exponentially 

with altitude 

• Falling by a factor e every ~7km 

 

• ~80% of the mass below 10km 



Characteristics of the 

atmosphere 

• Temperature changes with altitude 

–Decreases in the troposphere 

• Adiabatic expansion 

–Increases in the stratosphere 

• Absorption of UV radiation by ozone 
 





• Land covers ~30% of the globe 

• NH covers ~70% of total 

• Thermal contrasts + topography 

 







Recent changes in CO2,N2O, CFCs and CH4 

http://www.esrl.noaa.gov/gmd/aggi/ 



Characteristics of the 

atmosphere 

• A column of air with the surface density 

and ~7-8km thick will excert a pressure 

equivalent to 1 atmosphere 



Masse av luft i en kolonne (B) med areal 1m2 

 

B=  Ma/A = 5.26x1018/5.09x1014 ≈ 104 kg/m2 



Characteristics of the 

atmosphere 

• Below ~80km 

– The mean free path short and molecular 

collisions frequent 

– The atmosphere can be regarded as  

• a continuum fluid  

• in local thermodynamic equilibrium (LTE) 

–  Composition not influenced by weight of gas 

molecules  



Dry air 
p: Trykk (hPa)  1 Pa = 1 N/m2 

ρ : Tetthet (kg/m3) 
T: Temperatur (K) 
V: Volum (m3) 
ma: Molekylvekt (kg/mol) 
Mol: 6.023x1023 molekyler 
 
Tilstandslikning for ideal gass 
 
pV =nRgT 
 
n: Antall mol gass 
Rg: Universell gasskonstant 
Rg=8.31x103 J/(K molekyl) 
 
 
 ρ= n·ma/V  ρ/ma= n/V 
 



Dry air 

• State variables: p, ρ, T 

• Necessary to know only two of them 



• Air is compressible (as opposed to liquids) 

STP: Standard Pressure and Temperature (p=1013 hPa, T=273K) 



Moist air 





Moist air 



Hvorfor fortsetter kurven forbi T=0°C? 



• Moisture content decays 

rapidly with height 

• The tropics more moist than 

polar regions 

• Clouds form and precipitation 

occurs when moist air 

becomes saturated 

– Rising air (clouds) 

– Radiative cooling (fog) 

 

Moist air 






