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The temperature equation is  

                                        (1) 

Specially,  is temperature,  is 3-d velocity vector,  is the reciprocal of air 
density,  is pressure velocity,  is the air specific volume, and  is the diabatic 

heating.  is the adiabatic heating term, while  is the diabatic heating. Some 

modifications were made on the equation (1) before we made the calculations. 

               (2) 

        
Within pressure coordinate, we have , thus the equation (2) can be written as 
below 

                              (3) 

                   
The diabatic heating rates include four terms: shortwave heating rate (QRS), longwave 
heating rate (QRL), moisture heat release (DTCOND), and vertical diffuse (DTV), 
which were outputted in CAM5 history files. And  and  were also in CAM5 
history files. Since the meridional and vertical gradient of temperature are much greater 

than the zonal gradient of temperature, we ignored the term of  when calculating 

the advection terms. 


