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A COMMON HUMIDITY ERROR 

By W. J. HUMPHREYS 
[Weather Bureau, Washington] 

Many people who should know better seem to have 
surprisingly vague if not even confusad ideas a.bout 
humidity, and where there is niwh smoke there generally 
is some fire. Those who have to do with the nieasure- 
ment of humidity would insist, if questioned, that they 
know perfectly well what) the terms ‘ i  absolute humidiby ” 
and “relative humidity ” properly mean. Perha.ps they 
do ; nevertheless many, if they should condeswnd to 
answer a t  all, would say, in substance, that absolute 
humidity is the mass of water vapor present per unit’ 
volume of the air, and relat’ive humidity the ratio of. the 
amount of water vapor present to the amount necessary 
to saturate the air a t  the same temperature. 

That sounds familiar and orthodox, but it reveals 
confusion a t  best, for the air has nothing to do with 
either absolute humidity, properly defined as the mass 
of water vapor per unit volume (of space, not air), or 
relative humidity-the ratio of the mass of water vapor 
present per unit volume (of space) to that which would 
saturate a unit volume a t  the same temperature. Be 
certain not to add “and same pressure,” which we sonie- 
times hear, for that refers to the atmosphere, which, as 
just stated, has nothing to do wi6h the phenomenon in 
question. 

There is, however, one very useful humidity concept 
that does involve the air, namely, the mass of water vapor 
per unit mass of humid air. This is called “specific 
humidity.” 

But entirely apart from dehitions we ofte,n see and 
hear expressions about the air taking up water vapor 
and about the great avidity of warm air for w-ater vapor. 
Now, as a matter of fact, the a,ir does not “take up” 
water vapor-it is not a sponge; and warm air has no 
avidity, chenlical or other kind, for water vapor. All t,he 
air does in this connection is to Slow down the rat,e of 
evaporation and diffusion. I t  is not the air but the space, 
air or no air substantially alike (a shade better wiithout 
the air), that has the vapor capacity. Ne.ither is it the 
temperature of the air but the temperature of the vapor 
(again air or no air) that determines the amount of water 
vapor per unit volume necessary to prodwe saturation. 

Most of us say the air takes up water vapor. Let u s  
forget it, if we can, and say space instea.cl, as that is what 
we mean, if we understand the phenomenon aright. 

TEMPERATURES IN THE HIGHER LAYERS OF THE STRA? 0- 
SPHERE OVER LINDENBERG 

BY J. REGER 

slow increase, the mean values a t  20 kilometers being 
1.43’ C. higher than at  14 kilometers. 

(2) In winter there a.ppears to be a mean decrease of 
2.57’ C. from 14 to 20 kilometers. 

(3) In  summer the mean values indicate the tempera- 
ture a t  30 kilometers to be 4.27’ C. higher than at  14 
kilometers. 

(4) The means of seven flights made in summer and 
autumn near or after sunset give temperat,ures a t  20 kilo- 
meters 1.04’ C. lower than those at 14 kilometers. 

(5) The nie,ans of 10 summer flights made near mid- 
day show an incrmse of 5.01’ C. from 14 to 20 kilometers. 

Points (2) and (3) would seem to indicate a seasonal 
variation in temperature between 14 and 20 kilometers. 
However, the author brings out the fact that the starting 
time for the greater part of the flights was about 8 a. m., 
and since there is considerable seasonal difference in the 
altitude of t,he sun at  this time, the increase may be due 
to  insolation effect. He thinks this theory is supported 
by points (4) and ( 5 ) ,  which indica.te a diurnal variation 
of about 6’ C. between noon and evening a t  20 kilometers, 
while the mean temperatures at  14 kilometers differed 
very little. It is his opinion that there is probably no 
diurnal variation a t  20 liilometers and that therefore 
most of the imrease in temperature from 14 to 20 H- 
onieters must be due to insolat.ion effect. 

Therefore, the conclusion is reached that sounding- 
balloon flights should be made during a lower sun if 
possible. If this were done, reliable observational data 
would eventually be collected for great heights where the 
ventilation, measured in terms of air density X vertical 
speed of ascent, is small. It is obviously important that 
t,he insolabion effeck be negligible where the ventilation 
is poor. 

Reninrks G y  abstracter.-The investiga.tion of ventila- 
tion and jiisolat,ion efl’ec.t,s on indicated temperatures in 
the higher levels is very importa.nt, as all temperature 
records in the strntosphe,re are 0pe.n to question when 
considered in this light. In  t8he deternimntion of ventila- 
tion effect on the temperature element the importance of 
tesbing under redwed pressure should not be overlooked, 
since the ventilation a t  small air densities must be poor 
even with n rate of ascent which would be favorable in 
the lover levels. If it is found impracticable or impossible 
to  maintain sufficient ventilat,ion in the upper levels by 
increasing the rate of ascent, it, may be nec,essary to make 
all sounding-balloon flights aft’er sunset, as suggested by 
Mr. Reger. Even under these c.irc.umstanc,es it may be 
found necessary to conipute by an empirical formula the 
true temperature from the indicated temperature, rate of 
asc,ent, and a.ir density.-J. C. Ballard. 

[Published in Beitrage zur Phgsik der freien Atmosphfire, XVII Band, Heft 2. pages 
176-178. Translated and abstracteql hy J. C. Ballard, Aerological Division, Weather 
Bureau, Washington, D. C.] 

ATLAS OF THE u’ 
Reviewed by C. F. BROOKS 

I n  making this study of temperatures in the strato- 
sphere the author has chosen a total of 123 sounding- 
balloon flights, 81 of which were made in the last four 
years and the remainder in earlier years. No flights in 
which the clock stopped prematurely, or which failed to 
reach a height of a t  least 17 kilometers, were used in the 
study, and since temperatures in only the upper levels 
were to be considered, the 14-kilometer altitude was 
chosen as the starting point. 

Two tables of observed data were compiled and sum- 
marized. Some of the more inieresting points brought 
out are as follows: 

(1) The yearly means indicat>e an almost constant 
temperature from 14 to 16 kilometers and thereafter a 

The tenipernture section, Part I, Section I, of Eugenie 
Rubinstein’s atlas of the climate of U. S. S. R.,l includes 
detailed monthly and annual maps of sea-level tenipera- 
tures; mean annual range; the progress of the mean 
isotherms of - 5O, Oo, So, loo,  and 15O C. in spring and fall 
by 10-clay intervals; the number of days in the year with 
daily mean temperature over - E i o ,  O’, 5’, lo’, 15’; 
differences of the successive monthly means of tempera- 
ture; and two plates including graphs of the monthly 
course of temperature at 28 st  a t’ ions. 

1,Eugenie Ruhinstein, Klima <er Union der Soeialistischen Sowjet-Republiken. 
Teil I. Die Lufttemperatur. Lieferung I. Monatsmittel der Lufttemperatuf im 
Europaischen Teil der U. S. 6. R. .  Oeophysikalischeg Zentral-Observatormm, 
Leningrad, 1927,46 maps m d  diagrams, 40 by 62 cm. 


