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Notes on the function gsw_CT_from_rho_exact(rho,SA,p)  
Notes written 16th April 2011  

 
This function, gsw_CT_from_rho_exact(rho,SA,p) calculates the Conservative Temperature 
corresponding to the input values of in situ density, rho, Absolute Salinity, SA, and pressure, 
p.  The function returns NaNs if  

(i) the input density is too small (which would require the in situ temperature to 
exceed 40 C° ), if  

(ii) the input density exceeds the density at the temperature of maximum density, or if  
(iii) the temperature is less than the freezing temperature.   

 
This function uses the full TEOS-10 Gibbs function ( )A , ,g S t p  of IOC et al. (2010), being the 
sum of the IAPWS-09 and IAPWS-08 Gibbs functions.   
 

This function is essentially the following three calls to two other GSW functions.   

[t,t_multiple] = gsw_t_from_rho_exact(rho,SA,p);  

CT = gsw_CT_from_t(SA,t,p); 

CT_multiple = gsw_CT_from_t(SA,t_multiple,p);  

 
The function gsw_CT_from_rho_exact(rho,SA,p) is called as  

[CT,CT_multiple] = gsw_CT_from_rho_exact(rho,SA,p) 

and if there is a valid second solution, it is returned as CT_multiple.  When there is only one 
solution, CT_multiple is a Nan.  When there are no solutions, both CT and CT_multiple are 
Nans.   
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