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An estimate of ground heat flux for a seasonal snow cover
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ABSTRACT. Anestimation of groundhealflux for two locations hasbeendoneusing temperaturegradient method.
Effective media approach has been adopted for predicting the effective thennal conductivity of ground. f orcomparison. in
situ measurement of effective thermal conductivity of ground has also been done by thennal probe method. The measured
values of rherrnel conductivity areinagreement withthecalculated values. TIle estimated values of groundheatfluxhavebeen
used to evaluatethemelt rate 31 ground-snow interface.
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In temperature integral or calorimetric method (Lattau
& Davidson 1957), soil heal is computed from the change
in heal storage in the soil profile overa given time interval.
This method requires determinati on of the soil volumetric
heal capacity at several depths.The volumetric heat capacity
is usually estimated from measurement of bulk density and
water content using

One method 10 measure soil heat nux is to use a heat
flux meter (Granger 1977), in which a thin plate is placed in
the soil nonn alto the direction of heal flow. Only a single
measuremenl of temperature difference across the plate is
required. However.the flux meter interferes with both liquid
& vapour movement in soil, which limits its usage. The
meter requires calibration in the medium (Philip 1961).
Horton & Wierenga ( 1983) found that separate in situ cali­
brations were required foreach placement of the meter.

I. Introduction

The influence of daily totals of ground heal flux is
negligibleascompared totheradiation convectiveand latent
heat fluxes over the same period. The total amount of snow

melt produced by ground heat flux over short periods of time
(less than a week) can be safely ignored. However, its

cumulative effect can be significant overa season.This flux
also influences the temperature regime of snow cover near
the ground surface & contrihutes to the conditioning of the

snowpackformelt. Inarea-Iii where snow temperatureregime
is near freezing point, meh can be produced as a result oflhe

ground flux. Althou gh the amount of water produced may

be small, bUI its resultant effect on the thermal properties &

infiltration eharaeleristies of underlying soil may besignifi­

cant (Gold 1957). Ground heat flux also affects the state of

soil (i.e. unfrozen or partiall y or completely frozen), which

in turn affects the infiltration rate at the time of melt (Goo­

drieh 1982). Thus, ground heat flux is an important compo­

nent of energy balance.

2. Review of methods

Cv h= OA6<pm + 0.60'1'0 + 'Pw (I)
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