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Lecture 1 Introduction 

 

 
1.1 Overview 

 

In general, meteorology may be categorized into three disciplines:   

 

• Physical meteorology 

• Dynamic meteorology 

• Synoptic meteorology 

 

In physical meteorology, it can be further categorized into 

 

• Cloud physics 

• Radiation 

• Thermodynamics  

 

 

Thermodynamics plays important roles in our quantitative 

understanding of atmospheric phenomena, ranging from the 

cloud physical processes to the general circulation of the 

atmosphere.   
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For example, let us consider the system of the sun and earth.  

Remember, the ultimate energy source of the atmospheric motion 

is the sun.   

 

➢ The sun radiates its energy to earth at short wavelengths.   

➢ Most of them can penetrate the atmosphere and reach the 

earth surface.   

➢ Part of the energy associated with this short wave 

radiation are absorbed by the earth, while the rest of it are 

radiated back to the lower atmosphere at longer 

wavelength.   

 

How do these radiation processes proceed are taught in the 

radiation part of the physical meteorology.   

 

Our concern in thermodynamics is on how this longwave 

radiation influences the structure and motion of the atmosphere.    
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1.2 Brief review of fundamental properties of the 

atmosphere 

 

Most of the material in this subsection has been taught in 

basic meteorology courses. 

 

As atmospheric scientists what properties of the atmosphere do 

we care about? 

 

How do these properties vary in space and time? 

 

A key goal of this class is to explain why these properties 

vary in this manner. 
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Let us consider an air parcel near the earth surface.   

Once it is heated by the longwave radiation, the temperature of 

this air parcel increases.  Therefore, it will rise since it is 

warmer than its environment due to the density difference 

between the air parcel and its environment.   

 

Now, questions arise:   

Is the air parcel going to keep rising to higher levels or to sink 

back to lower levels?   

 

In other words, is the air parcel unstable or stable? 

 

If it keeps rising to new levels, are there any clouds going to form?  

If it does, then which level will the cloud form? 

 

If the cloud forms, will it be a shallow or deep cloud?  In other 

words, what is its cloud top?  

 

How can one determine the cloud top?     
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     The mean sea-level pressure (MSLP) is about 1013.25 mb. 


