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Chapter V. Lapse-Rate Derivation Part 2. In this chapter we continue our derivation of the Reversible 
Saturated Adiabatic Lapse Rate - RSALR. We left off in our last chapter with the following summary. 
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Now it’s time to make the three substitutions in 0v
d d v v l l v

l
dS m ds m ds m ds dm

T
= + + + = . 

0v
d d v v l l v

l
dS m ds m ds m ds dm

T
= + + + =      => 

 

0
pd pv pld v v

d d v s l v

d s

c c cR R l
dS m dT dp m dT de m dT dm

T p T e T T

     
= − + − + + =     

    
 

 
Rearrange the terms. 
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Step B. Entropy with Mixing Ratios. We now divide by the mass of the dry air dm , a constant. 
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We are ready to use some of the standard definitions we introduced earlier. 

 

The ratio of vapor to dry air: v
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In order to save time writing at this point, let’s define 
 

p pd v pv l plc c r c rc + + . 

 

Then our above equation 0
d

dS

m
= , becomes 

 

d s v
d v v v

d s

0p

dT dp de l
c R r R dr
T p e T

− − + = . 

 

Step C. Solve for 
dT

dp
 from 0

d

dS

m
= . We start with d s v

d v v v

d s

0p

dp de ldT
c R r R dr
T p e T

− − + = . 
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Our aim is to put this equation in the form 0
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The final step will be to use the hydrostatic equation 
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We want to simplify these four terms. We will be happy if we get each of these components to be 

something times 
dT

dp
 or some function with the non-

dT

dp
 derivatives worked out. We will consider 

each term , one by one. We will conclude this chapter considering Term (1) and Term (2). 
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are finished for the first term. We have the desired form. 
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We have our second term simplified. 
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We place these results in a table after the original terms that they came from. 
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