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Investigations on the relation between relative humidity
of soil air and soil temperature
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dity was independent of temperat ure. Rocha
(1957) determined u.n. in a cavity by means
of strain produced in wood prisms with the
absorption of moisture from air. He stated
that R. II . will decrease with decrease of
temperature if the medium is all adsorbing
medium. Accurate oalibrnt ions are needed
ill all the above methods used to determine
relativ e humiditv. Decrease of relat ive
humidity of soil ai~ can also occur duo to the
presence of various salts in soil '...·atcr.
2. Theory

John (1962) has shown that the different ial
equation of diffusion of Vl'pour in a u isother
mal soil column is

])(<1'1'/<111') - CV1'= 0
and that its solut ion is

p. = p. exl' (- KII/2)
The above solut ion can be written as

P. = po exp lKm/2) (3)
In the above equati ons ])=])0 vI> and

/(= 2 'I/(c/])ol» . The symbols ]) and Do
represent diffusion constants in soil and air
respectively, c is a constant, b ill another coni...
taut whose value according to de Vrie»
(1950) is 0'66, v is porosity of soil, p represents
vaponr pressure, P» J Po , P» respecti vely a rc
vapour pressures at tho lower boundary , at
the upper boundary and that at h distance
below the upper boundary, ]'. can also be
defined I1S the vapour pressure at Itl distance
above the lower boundary. Hence h, +1,=
ll. From boundary conditions it can he
shown that

/{= - In (1'0 '1'. )
lI=(h,/ll )+ ( tv, -tv, )/ ( IC, - tvo)
= ( ltJ ll )+(wJ W)

ABSl'HACT. It illehowu mathem ati cally and experimentally that rela t ive humidit y uf eoi! air
is almost iudcpe nde ut uf temperature.

1. Introduction
Relat ive humiditv of soil air is a functiou

of moisture content of soil but its relation to
t emperature is not fully understood. Con
densation into soil and evaporation from soil
dep ends on relative humidity of soil air.
Information on relative humidity of soil air
is vc~ry useful for civil engineers, agricul
turists and meteorologists.

Lebedoff (1927) was one of the first to
determ ine relat ive humidity of soil air. He
found it hy means of hair hygrometer. lIe
concluded that (a) when soil moisture is less
than its hygrosoopy , then l UI. is le.s than
!On per cent , (b) drier the soil less the lUI.
awl (c) when soil moisture cont ent is COIl

stu nt, with temperature, H.II. of soil air
increases. Puri (19:19) determined the rels
tion between soil moisture and relative humi
(lit)' of soil air by keeping soil in fL particular
humidity in a. closed container or by passing
of air of parti cular humidity thro ugh. the soil
for a long t im". He concluded that R H.
is independent of soil temperature ut high
humidity and that it varies with temperat ure
at low humidity. de Boer (l!153) stated that
adsorpt ion equilibrium (between an adsor
bent and an adsorbate ) will establish itself
practically instantaneously. If this is not
the case in practical exa mples, we must seek
cause in transport problem. Fukuda (19M)
U8Cd eleetrio hygrometer to determine H.H.
in soil poro.<. Ho concluded that R.II . below
100 per cent depends principally on soil
moisture and little, if any, on soil temperature.
de Vries and Philip (1957) found an optimum
value for relative humidity of soil, below
which only, the variation of relative humi-












