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waves with the pressure waves the numerical signs have been 
reversed throughout the temperature computation. 

Diurnal zvaue.-These temperature waves have been con- 
structed without using the surface temperatures, ancl this im- 
plies that the temperatures in the several strata are chiefly 
concerned in generating the pressure waves that are observed 
a t  the respective elevations. Of course some additional influ- 
ence must be expected to work in from the adjacent strata 
not here reckoned in the integration, and therefore the results 
here discussed do not exhaust the entire scope of the avail- 
able sources of inquiry. A close approximation to a parallel- 
ism between the pressure and the teniperature systems is 
certainly indicated. I n  January, February, and March the 
diurnal curves of temperature and pressure are in close agree- 
ment as to amplitJude and phase, and reversing the sign of J T, 
we obtain the relation, 

With the approach to summer the curve of temperature in- 
creases in amplitude more rapidly than the pressure curve, 
and the phase of maximum and of minimum in July and A u p s t  
is about three or four hours earlier, 4 a. m. for tempera- 
ture and 7 a. m. for pressure, or 3:30 p. m. for temperature 
and 7:30 p. in. for pressure. The semidiurnal teiuperature 
waves are, however, smaller than would be expected ancl 1~0s- 
sibly I have not obtained exactly the correct temperature 
curves to resolve into components in these two months. We 
have an approsimate relation, 

It follows that in summer the influence of one degree of tem- 
perature to change the pressure is about one-half as much as 
i t  is in the winter. This implies a series of complex funotioiis 
which it is not possible to discuss in this place. 

Senidizminl ?crare.-The most important fact brought out by 
this computation is that a true semidiurnal wave of teinpera- 
ture is developed in the lowei strata whose plinse for the maxi- 
mum ordinate persists steadily throughout the year a t  8 a. m. 
and 8 p. m., with the minimum a t  2 a. m. and 2 p. in., except 
that  in summer the minimum occurs about one hour earlier. 
Generally the temperature inasima precede the pressure maxi- 
ma by about two hours, implying that the semidiurnal pres- 
sure wave follows the temperature wave a t  an interval of two 
hours throughout the year. I n  winter the amplitudes have 
nearly the following relation, 

while in summer the relation is follows, 

- 4’ JT tc + 0.010 3E, or - 1’ F + x 0.0025 inch. 

- 12O AT GC + 0.017 JB, or - 1’ F ~JI + 0.0014 inch. 

- 3’ AT ic 4- 0.015 Jb’, or - 1’ F r + 0.0030 inch, 

- 2 O  J T  GC + 0.015 Ah’, or - 1’ F x + 0.0075 inch. 
Hence, the temperature wave in simmer is two and one-half 

times as effective in proclucing the pressure ware as it is in 
the winter. In  considering the clynainic relations of these 
waves, i t  is necessary to bear in mind that the entire system 
is moving from east to west in the atmosphere, or from right 
to left in the diagram, ancl the relative position in the semi- 
diurnal, as in the diurnal waves. is that the temperature waves 
prececle the pressure waves. If a physical process is con- 
cerned, as the vertical movement of convectional currents with 
expanding heads, or the downward flow of cool air along the 
sides of the warm diurnal cone, then this time-lag of two 
hours represents the interval connecting the temperature cause 
with the pressure effect. It is, however. quite clear that the 
diurnal pressure waves have their origin in  a temperature 
wave, rather than in a forced dynamic wave as suggested by 
Lord Kelvin. 

Tridiwtiul ionw.-We shall divide the year into two portions 
for discussing the tridiurnal wave: first, October to March. 
and, second, April to September. I n  the minter period i t  is 
seen that a fair agreement exists in the phases of the niasiiiia 
of the temperature and the pressure waves, and that,, with the 
system of coordinates here employed, they are in approxi- 

mately direct synchronism. I n  the summer months, on the 
other hancl, although the correspondence between the two 
sets of curves is much less satisfactory, there is suggested a 
synchronism of the inverse type, such that the phases of the 
temperature sild pressure are opposite to one another. It will 
hardly be safe to lay clown more definite conclusions regarding 
these tridiurnal curves, because we should not only require to 
have for cliscussion very perfect original curves in the atmos- 
phere, but  also i t  would be necessary to integrate throughout 
the entire range in altitude-that is, through the strata of the 
atmosphere aifected by the diurnal dixturbance-insteatI1 of 
limiting oiir summation to three selected curves. 

A further discussion of these curves in connection with the 
vapor tension, the electric potential gradient, the coefficient 
of dissipation, and the phenomena of atmospheric electricity 
generally will be found in the nest  paper of this series, while 
their relations to the diurnal variation of the earth’s magnetic 
field will be taken up in a still later paper. 
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