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CHAPTER V.—RELATIVE HUMIDITY. 

1. THE HAIK HYGROGRAPH. TABLE X. 

Two Hair Hygrographs were in use for determining Relative Humidity, and the 
hourly values read direct from their graphs are set forth in the table. The instruments 
were adjusted from time to time by taking them inside the hut and surrounding the 
wire cage enclosing the bundle of hairs with a piece of muslin saturated with water. 
This was left a couple of hours and the reading on the graph noted. The recording 
pen was adjusted to read 96 %. The temperature at which this was carried out was 
about 50°F., exactly so in two instances recorded. 

The hygrograph was placed in the thermometer screen near the Hut. 

It is noted that Dr. Gosta Bodman, in the Meteorological Results of the Swedish 
Antarctic Expedition of 1901-1903, does not place any value on the Hair Hygrograph, 
but publishes only wet and dry bulb results. R. C. Mossman, in the Meteorology of 
the Scottish Nat. Ant. Exp., 1902-4, discounts wet and dry bulb results for temperatures 
below 10°F. The Hair Hygrograph charts for winter months were considered valueless 
on account of the frequency of blizzards, and in summer were only used to detect any 
obvious error in wet and dry bulb readings. The British Antarctic Expedition of 1910-13 
made no attempt to record humidity, owing to the supposed unreliability of both wet 
and dry bulb readings and the Hair Hygrograph at low temperatures. 

Though the absolute accuracy of the Hair Hygrograph may still be doubted, 
it is certainly sensitive at low temperatures, and quick to respond to changes. The 
hygrograph record for the week July 29—August 5 is reproduced herein, Fig. 19. The 
mean temperature for this period was — 3-2°F., and for August 4 it was — 13-6°F. and 
for August 5, — 12-3°F. At noon on July 29 there was light drift which had increased 
to moderate at 2 p.m., and disappeared by 6 p.m. Drift was again light at midnight, 
absent at 5 and 6 a.m. of the 30th, and very light at 10 a.m., disappearing finally at noon. 
The curve is seen to follow the presence or absence of snow in the air very exactly. 
There was no further drift till 3.30 p.m. of the 31st when snow began to fall. The drift 
was dense at 6 p.m. and the graph rises to saturation. From 1 a.m. of August 1st to 
2.30 p.m. the drift was variable, ceasing altogether at 2-30 p.m. The curve again 
follows these variations very closely. No more drift is noted till 8.30 p.m. of the 3rd 
when the curve again rises almost-to saturation and remains so till drift ceases in the 
afternoon of the 4th, being absent at 6 p.m. The 5th was a driftless day. 

2.	 COMPARISON OF HAIR HYGROMETERS WITH WET AND DRY BULB READINGS, FOR 

HUMIDITY AT LOW TEMPERATURES. TABLE XI. 

As doubt still exists as to the value of either of these methods for obtaining 
relative humidity at lower temperatures some readings of a wet bulb themometer were 
taken in February, 1912, and in November and December, 1913, for comparison with 
the hair hygrometer readings. 
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Fig. 19.—Hygrograph Chart for week commencing July 29, 1912. (Mean temperature for the week,— 3'2°F>. The curve rises to saturation 
during snowfall and drift. 
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The wet bulb thermometer had three turns of a strip of muslin about 2 inches 
wide wrapped round the bulb, which was dipped in water, and the thermometer was 
then hung up in the screen beside the standard dry bulb. The readings of both have 
been corrected. It was found that the Wet bulb took at least an hour to come down 
to its lowest reading after wetting. The method has the effect of covering the bulb 
with a thin coating of ice. There is no advantage in having the muslin hanging into a 
vessel of "water when the temperature is below 32° F., and there is the disadvantage 
of the difficulty of re-wetting when the whole is one solid mass. 

In the table, the relative humidity is calculated from August's formulae (modified 
from Kegnault's Expressions) 

(1) For Wet Bulb Temperatures below 32° F.—

,, -480 (t — t')h


x—tJ — 
 1240-2 — t' 

(2) For Wet Bulb above 32° F.—

-480 (t — t') h


X~-* - 1130 — t'


where x — vapour tension in inches of mercury at time of observation.

/  ' = tension of saturated vapour at temperature of wet bulb t',

f = „ „ „ „ dry bulb t

h — height of the barometer in inches. 

T 

Then relative humidity = ~T~X 100, expressed as a percentage. 

The tension / , of saturated vapour at the various temperatures was obtained from two 
tables, again for comparison, to wit " Tables for the Reduction of Meteorological 
Observations, prepared by G. C. Simpson, D.Sc." for use in the Indian Meteorological 
Department, and C. F. Marvin's " Tables of the Tension of Saturated Vapour at various 
temperatures." The results from these two tables only differ between 0 and 4%. The 
mean of these two values of relative humidity is compared with the reading of the hair 
hygrograph. 

The temperatures at which the comparisons were made lie between 11 ° an 34° F . 
Below 32°, and with relative humidities of 50-70, there is a fair accordance between 
the results. When snow was actually falling and the humidity could be expected 
to be 100 per cent., the hair hygrometer shows 100 percent., but the wet and dry bulb 
only 85 per cent. For higher humidities the wet and dry bulb would appear to give 
low results, some 15 per cent, too low. 

Where the wet and dry bulb show a high humidity and the hair hygrometer 
a low, with a difference of some 30 per cent., it is probable that the wet bulb had not 
been left long enough after wetting, and some of these readings may be neglected. All 
readings taken have been recorded. 


