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The cloud droplet number concentration (Nd) in the NASA Langley SatCORPS files is estimated using the relation in Painemal and Zuidema (2011 JGR): 



 and re correspond to cloud optical depth and effective radius, respectively. The condensation rate of liquid water is assumed equal to Gamma=0.002 g/m4, and the constant parameter in equation (1) is the multiplication of a number of terms, which includes (0.002)1/2 (Painemal and Zuidema, 2011). The formula works well in the subtropics; however, in midlatitudes the change in gamma can be substantial.
For a more accurate adiabatic Nd calculation, gamma needs to be recalculated using the cloud temperature and pressure (both variables retrieved by SatCORPS), following Albrecht et al. (2000, GRL).
A simple code to calculate the adiabatic gamma, used to correct Nd, is described below. The code is written in a self-explanatory Matlab code (“%”: indicates comments in the code, and “;” prevents Matlab from printing the result on the screen:

%%%Code to compute the adiabatic condensation rate of liquid water%%%

%%temperature is in [Celsius], pressure is in [Pa]

Rd=287.04;  %%dry air
epsilon=0.622;  %%%Rd/Rv
cp=1005;  %%%specific heat at constant pressure;
L=(2.501-0.00237*temp)*10^6;%latent heat  [joule/kg]
 
g=9.8;%%gravity;
e_s=6.112*exp(17.67*temp./(temp+243.5)); %%saturation water vapor pressure
r_s=e_s.*epsilon./(p/100-e_s); %%saturation mixing ratio
gamma_dry=g/cp; %%dry adiabatic lapse rate
H=Rd*(temp+273.15)/g;
    num=gamma_dry.*(1+L.*r_s./Rd./(temp+273.15));
    
    den=1+(L.*L.*epsilon.*r_s)./Rd/cp./(temp+273.15).^2;
    
    gamma_s=num./den;  %%saturated lapse rate
   
 
dr_dz=((epsilon+r_s).*r_s.*L.*gamma_s./Rd./(temp+273.15).^2-r_s.*p./(p-e_s)./H); %%equation from Albrecht et al. 1990 GRL
%%dr_dz is dr/dz and r is the saturation mixing ratio.

rho= p./(temp+273.15)/Rd;  %%dry air density in units of kg/m^3;
  
gamma_ad=1000*rho.*dr_dz;  %%%adiabatic lapse rate of condensation in (g/m^4)



%%%%%%%%END%%%%%%

It follows that Nd can be corrected as:


[bookmark: _GoBack]Nd denotes the cloud droplet number concentration in the NASA Langley SatCORPS netcdf file and gamma_ad is described in the Matlab code above.   

