*the saturated water vapor content at that T and P

                VAPsat= VAPDEN(T(i),P(I))

*The relative humidity is        RelHum=100.0* vap(ip,i)/vapsat

*therefore the actual water vapor content in gr/m3 is

Vap= RelHum*vapsat/100.0

End

*         FUNCTION  VAPDEN(Temp,P)

*This subroutine computes the saturation vapor density

* in grams/ cubic meter according to the 1945 Smithsonian

*Meteorological Tables ( Goff - Gratch formulation)

          REAL P,T,FW,EW,TV, DAIR

           REAL ABSVAP

             real CV,EWS,ITEM1,ITEM2,ITEM3,TS,TINV

***********************************************

              if  ( temp <0.001) then

*if absolute temp is near Absolute zero, vapden =0

              vapden =1e-13

end if
*fw=correction factor for the departure of the mixture of

* air and water vapor from ideal gas laws.

      FW=1+(5.92854+3.740346e-2*p+1.971198e-4*t*(800.0-p)

     & +6.045511e-6*p*t**2)*1e-4

*EW= Saturation vapor pressure of water as given by Goff-Gratch

*formulation

      TS = 373.14

********EWS = U.S. Standard Atmospheric Pressure near sea level******

*****in mbar at average temp of 288 K(59F) in mid latitudes *****

         EWS = 1013.246

*            ews=p

******************************************************

      IF (T .LE. -30.0) THEN

          CV=1.0

      ELSE IF (T .LE. -20.0) THEN

          CV=0.9998

      ELSE IF (T .LE. -10.0) THEN

          CV=0.9997

      ELSE IF (T .LE. 0.0) THEN

          CV=0.9995

      ELSE IF (T .LE. 10.0) THEN

          CV=0.9992

      ELSE IF (T .LE. 20.0) THEN

          CV=0.9988

      ELSE

          CV=0.9982

      END IF

       TINV=1/TEMP

      ITEM1=-7.90298*(TS*TINV-1.0)+5.02808*LOG10(TS*TINV)

      ITEM2=-1.3816*1E-7*(10.0**(11.344*(1.0-TEMP/TS))-1.0)

      ITEM3=8.1328*1E-3*(10.0**(-3.49149*(TS*TINV-1.0))-1.0)

      EW=10.0**(ITEM1+ITEM2+ITEM3+LOG10(EWS))

         ABSVAP=216.68*1.01*EW/CV*TINV

*Now, taking air pressure into account
*RW=saturation mixing ratio in [kg of water/kg of dry air]

* RW = Saturation mixing ratio over water in g/g

*

               RW= 0.62197 * FW *EW/   (P-FW*EW)

*E= Md/Mw = apparent molecular weight of dry air (28.966)over

* molecular weight of water(18.016).

*E_1 = E - 1

* The saturation virtual temperature TV is defined as

* (Smithsonian Meteorological Tables)

*

                E_1 = 0.607795

               TV=T+(T+273.13) * RW* E_1 /(1+RW)

*DAIR=dENSITY of air in g/m3

*P = air pressure in mbars

               DAIR =  348.38 * P / (TV+273.13)

*

*Absolute water vapor density is defined in g/m3 as

*

              VAPDEN = DAIR * (RW/(1+RW))

*
vapden =ABSVAP

          end if

         END

