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up into the atmosphere. cp gives the mass of water in 
the form of vapor rising across one horizontal square 
centimeter per second on th.e nverage of a Inrge horiz0nta.Z 
arm, and this must then be equal to the average rate of 
rainfall a t  that level. We estend the area to cover the 
entire globe; then taking the layer of the atmosphere in 
the kilometer nest above the ground, and inserting in 
the equations the mean value! of the vertical gradient 
of mass of water per mass of air, and the mean values of 
the densit and rate of precipitation, we find e a t  500 
meters to e 140,000 c~i i . -~  grui.? ~ec . -~ ;  siniilarly, takin 
the layer in which the upper clouds occur, at  wliic 
height the preci itation consists only of the slow descent 

and size of the cloud-particles (c$ L. F. Ric ardson, Proc. 
Roy. Soc., A96, 19-31, 19191, it IS ossible to et 5 at S.5 

the meter nest above the round, soine psychrometric 

The value at 500 meterg is in fair agreement with tho 
value deduced from certain esperimental investigations. 
In the stratosphere., 5 must, of course, be so small 

that the equality of temperatures will not be disturbed. 
The mean values being taken over the whole globe, 

the effects of the largest circulatory motions between the 
poles and the equator are combined with those of rising 
currents in c clones, anticyclones, cumulus eddies, etc., 

the latter thus becoming a strqtist.ica1 measure of the 
effects of circulatory motions which we can not or do not 
wish to consider in detail. 

z may also be entropy, potential tem- 

and hence the equations have applwations to the me- 
chanics of eddy motion in the atmosphere. 

These equations are an improvement on similar ones 
derived by Taylor, the effect of altitude being considered 

% 
of the clouds t 7l emselves, and estiniatin the aniount 

kilonieters to be froin 3 to 180 C. 8 . S. For t % e layer in 

observations indicate that 4 5 or 0.5 meter is 1,000 or less. 

t 

% 

in deducing t P ie value of the coefficient of eddy-diEusivi ty, 

perature, or ve T ocity in a fixed azimufih, all per unit mass, 
The quantit 

(Phi2. Tmns., A215, p. 3 ,  '1915).-E. W. W[oohzard]. 

A FORMULA FOR THE RELATION OF MEAN WIND VE- 
LOClTY TO ALTITUDE WITH RESPECT TO HELLMANN'S 
INVESTICSATIONS.' 

By  DE. F. BRADTKE. 

[Abstracted from iifetmrologidehe Zdtdchrift, Nov.-Dec.. 1918, vol. 35, pp. 313-315.1 

In Hellmann's work on "The Motion of Air in the 
Lower Layers of the Atmosphere," he deduces two for- 
mulae to be applied in obtaining the mean wind speed at  
various elevations, the one for extremely low elevations, 
the other for the higher. These are: 

(1) v=a+b log ( h + ~ ) ,  and, 

(2) vtv0 = J h K ,  

the first to apply above 123 meters, the second below 16 
meters. He im lies that there can be no simple expres- 

The following equation has been determined, which, as 
will be shown, gives, with great accuracy, the speed a t  
any elevation : 

sion for use A t  a I; 1 altitudes. 

~=1.2+1.79 ho." 
rMeteoro1. ZeiBohr., 1917, vola, p. 273. 

152416-20---2 ' 

To show the accuracy with which this formula can be 
used the following table gives the mean wind velocity as 
determined a t  various heighta by Hellmann a t  Nauen; 
and below them are presented the values as computed by 
this formula: 

h= 2 16 32 123 258 meters 
observed 3.33 4.69 5.40 7.02 8.20 m.p. s. 
computed 3.32 4.74 5.40 7.05 S.22 IU. p. s. 

Carrying the test farther, the com uted value for 305 
meters is S.51 met.ers per second, an c r  the observed value 
on the Eiffel Tower is S.71 meters per second; the com- 
puted speed is 9.33 meters per second for 500 meters and 
the observed value from Lindenberg kite flights for this 
elevatioii is 9.3 meteriper second. Hellmann's formula 
gives .. 4s and 9.35 meters per second, respectively.- c. L. lli. 
ON THE DEPENDENCE OF WIND SPEED UPON ALTITUDE. 

By  v. LA8KA. 

[Abstrxtd Irom Meleorologbchc Zd&chrift, Nov.-Dec.. 1918, vol. 35, pp. 315-3113.] 

The calculations are based upon an interpolation for- 
mula in which h is altitude above the ground in meters, 
and v the wind speed In meters per second, as follows: 

(1 1 
in which 

log v,=log V I  [1+ (2-1)/10] 

h.=82,  h<500 meters. 

The comparison of calculated to observed values in the 
vicinity of the ground is given in the following table: 

TABLE 1. i _.._.._..... 3 4 8 16 32 64 128 25G 512 
Calculated3.4 3.9 4.4 4.9 5.G 6.3 7.1 8.0 9.1 

4.7 5.4 - 7.0 8.3 9.1 Observed 3.3 - - 
(i= (h= 
133) 258) 

When ha= 0, Hellmann has given a value of wind speed 
of 2.S, but the author takes the stand that the formula 
gives the correct value of 0.0; in other words, in order to 
account for the wave-forming tendency of the air, there 
must be a quiet layer-perha s only a few millimeters in 
thickness, nest to the groun% It follows that there is a 
very sudden increase in the immediate vicinity of the 
ground. The original formula is simplified to- 

(2) log v/log h = c 

Where there are several elevations we have 

log v1vz . . . . vJl0g h.Jt2 . . . h, = c (3) 

The demonstration of this is shown in Table 2. 

TABLE 2. 

I I Jersey. I Zikawel. 1 Nauen. 1 Strassburg. 
----(-I- -.-- . - - . . -. 

I , .  . . . . . . . . . . . . . . . 1 ?!:; p 6  'i.9 r 7  353.4 12.8 18 52 4.2 144 6.0 

e ..._..___....._. .050 0.53 0.48 0.56 0.49 0.36 0.36 0.36 
c(formula3) .... 0.49 0.52 0.36 

.. . . . . . . . . . . . . . . . 
cucago. 

32 47 8 
4.3 4.6 7.8 
0.41 0.40 0.4G 

0.43 



708 MONTHLY' WEATHER REVIEW. 

orpn(s)1 ................... 
Bayonne(44) ............... 
Cette(BS) .................... 
~ a ~ a v r e ( a i i  ................ 
Rochefortfl) ............... 
sainwyr (MI.. ............. 

OCTOBER, 1919 

I ! 
7 a . m . A p . m  ......... I +4.7 +2.7i  + o . ~ I  -0.9 -1.7 -1.41 -0.4 -0.21 + o . 4 '  +1 .8 !  .......... 1 .......... 
7s. m.-lp. m ......... +3.7 -0.4 -2.3 1 -2.1 -0.9 -0.4 -0.3 -1.1 1 -0.9 -0.1 i ..................... 
7 s . m . 4 p . m  ......... +1.2 -0.81 -2.2 -1.6 -1.5 -1.71 -1.3 .............................. 1 .......... ~ .......... 
7 a . m  .- 1p.m.  ........ +2.5 +a51 -1.8 -2.0 -1.5 - i o  -1.2 ..........I .................... I ..................... 
7a. m.-12m .......... +1.5 -4.6 1 -3.ti -3.2 -2.1 -6s i -0.7 -0.8 . -0.2 0.0 I .......... i .......... 
7 a. m . 9  p. m. ........ +I. 7 .......... 1 .............................. -0. B I___. ...... +o. 6 1.. ........ +0.51 .......... 1 +0.3 

I 

It appears that the relation Y = Jzand also the formula 
of Hellmann, v/v1 = .\;/I& yield similar results. We can 
write this last equation as 

- 

=c log Y -log Y1 

log h -log h, 

which can be rewritten as 

logv- clogh=logv,-Clogn,=c. 

If C approaches zero we obtain formula 2. These 
formulae can only be used as interpolation formulae and 
am limited to the reduction of observatioiis of wind.- c. L. v. 

DAILY MARCH OF WIND VELOCITY AT 30 M. ABOVE 
OSTEND AND 90 M. ABOVE BRUGQE. 

By -4LBERT PEPl'LER. 

[Abstracted from Meteorologisehe Zfitsehrift, March-bpril. 1919, vol. 36, pp. 90-93.1 

During the wnr measurements of wind velocit wcre 

is a relatively simple one, showing ti  minimum a t  3 a. m., 
a steady increase in speed to 3 . m., and n quite stnntly 
fall again to the minimum. '!his period is especinlly 
marked on hot summer rli~ys. The Brugge curve is 
more complex The principal minimum occurs a t  
about Y a. m., after which there is a steady incrense to 
1 p. m., followed by a full to a secondary minimum s t  
8 p. m., and then a rise to the secondary mnsimum a t  
1 a. m. Thus, there are two 12-hour periods which 
combine to give wide variations in the daytinie wid 
secondary v,wiations at night. It should also be noted 
that the higher anemometer gives speeds of smaller 

made both at  Ostend and at  Brugge. The Osten c9 curve 

magnitude durin the day and of greater magnitude 
during the night t % an the lower one.-G! L. M. 

THE DIURNAL VARIATION OF WIND VELOCITY IN THE 
FREE AIR. 

By J. ROUCH. 
[Abstracted from Comptes Rendus, Paris A d .  h u g .  11,1919, pp. 293-295.1 

In the upper layers of the atmosphere, different 
diurnal variations of wind velocity are observed from 
those in the lower layers. 
during the night and a 
has been observed by Angot on 

The 

substantiated by niimerous mountain stations. 
Certain pilot balloon observations made during the 

summer of 191s have been grouped by time of day and 
the mean differences between the two times taken for a 
given level. These were rouped for morning and after- 
noon. In  Ta.hle 1 the p i: us  sign (+) denotes a.n after- 
noon wind greater t1in.n a mornino wind; the minus sign 
(,) indicates an afternoon windqess than the morning 
wind. 

This table sliows that the wind speed in t4he morning 
is grenter than tlie iiftenioon wind a t  200 meters at  
Bayonne, Cett.c, and Rochefort; hetween 200 and 400 
meters a t  Harre; hetween 400 snd 600 meters a.t. Ornn; 
i i n d ,  as has Iwen mentioned, at Paris, a t  an altitude of 
301) met.ers, it  is a maximum durin the night and u 
minimuni during the day. This di fl! erence is noted to 
an nltitude of 2,000 meters, although i t  is a maximum 
a t  about 1,000 mctew. Above 2,000 meters i t  appears 
t,hnt t.Iie time of clay does not ma.ke much diffwence, al- 
t.hougli there is a sliaht indication that the winds of 
ait.ernoon n1)ot-e that Terel are gre. .i t, er than those of the 
morning. Almve the 3,000-mcter level observations are 
insufficient for drawing conclusions; below, i t  is believed 
that the above-stated relations are valid.--! I;. M. 

[Comptas Rendus, Park Acad. Scl. January 20,1919, pp. 179-182.1 

The barometric pressure at the ground level, calculated 
from observations made on the Eiffel Tower, is lower 
than the observed pressure. When the mean wind for 
24 hours is 0.9 meters per second on the growid, and 4.4 
meters per second at the top of the tower, and the 
surface pressure was 761.4 mm. and the tower pressure 
.was 736.5 mm., the. computed ground pressure waa 
761.3 mm., thus showmg a dd€erence of 0.1 mm. In the 


