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From primary meteorological data obtained at two different locations in Costa Rica, namely Palo Verde and La Selva, we have derived a simple and explicit analytical expression, for the diurnal changes in air pressure
which describes the barometric tide. Through statistical methods we have been able to put into effect an easily handled mathematical formula which fits the experimental data adequately. The derived expression shows
clearly that the semi diurnal harmonic rhythm of atmospheric pressure is consistent with the presence of one pseudo cycle which superimposes itself on a true diurnal cycle of 24 hours. The inherent amplitude
modulation results in a perceived pattern of two almost equal periods each of 12 hours.
Until we have a complete set of data we will have to wait before making generalizations pertaining to our findings. Meanwhile, we have achieved a transparent interpretation for setting the parameters of the expression and
we have determined the respective values of the average pressure of the complete atmospheric layer. We are therefore able to evaluate numerically the daily changes of pressure generated by solar radiation. Moreover, our
results suggest a relationship between the barometric tides and evapotranspiration processes. In particular, in the near future, we will be able to evaluate the biotic pump hypothesis by means of the effect it leaves on the
barometric tide. Finally, through phenomenological statistical treatment we are able to simulate the generation of hydrological cycles associated with evapotranspiration.
We therefore present a first approximation in elaborating a theory for an atmospheric suction mechanism associated with the humid equatorial (ITCZ) rainforest. Our research has brought to light the relationship between
the barometric tide, as observed specifically in equatorial tropics, and the suction mechanism, based on equilibrium thermodynamics.

Coordinates of Palo Verde 10º18’25’’N 84º48’35’’O

Coordinates of La Selva 10º25’53.14’’N 84ºO
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The pressure changes according
to the following formulae

According to the diagram that occurred within the black interval.

Adjustment ITCZ temperature

For a uniform process of condensation can be write:
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Graph taken from R. Wood, C. S. Bretherton & D. L. Hartmann, 2002.
Diurnal cycle of Liquid path water over the subtropical and tropical oceans
Geophysical Resewarch Letters, Vol. 29, No. 23, 2092.

In conclusion, it is reasonable to believe that we have
achieved a satisfactory construction of a rainforest suction
mechanism, in which the numerical results coincide well
with existing experimental data obtained through
meteorological observations.

