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Sample bottles set in a heat insulating box.

a b

Centrifugal machine. (a)Rotor, (b)Setting of

sample containers.

Vertical section of the sample container for

the centrifugal machine.
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Outline of the experimental procedure.
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Changes in wet density of the snowpack

samples along with melting time.
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Water balance before and after the centrifugation.
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Changes in Cl concentration in the solid

ice in the snowpack samples along with

melting time.

Changes in Cl concentration in the liquid

water in the snowpack samples along with

melting time.
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Relationship between the decline rate of

water equivalent and the decline rate of

Cl concentration in the solid ice in the

snowpack samples.
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IDA SHII AJIHARAToshiaki I *, Shusaku I and Akihiko K

: It has been observed that meltwater with extremely high ion concentration flows out

during the early melting period due to ion movement from solid ice to liquid water in snowpack

during the partial thaw-freeze cycle. For the sake of modeling of this phenomenon, this study

attempted to formulate the non-dimensional decline rate of the chloride concentration in the solid ice

during melting as a function of the decline rate of the water equivalent of the solid ice. Samples of

natural snow and artificial snow melted under controlled condition for specific time were centri-

fuged to analyze liquid water and remained snowpack for the dissolved chloride concentration. The

chloride concentration in solids continuously decreased with melting time in all the experimental

cases and most of the chloride ion eluted from solid ice to liquid water in the first six hours of the

melting process. On the other hand, the changes in the chloride concentration in the liquid water did

not show any notable tendency. The relationship between the decline rate of the water equivalent

of the solid ice and the decline rate of the chloride concentration in the solid ice was revealed to show

that the latter greatly enhanced even in the case which the former was relatively small. Based on the

obtained data, the decline rate of the chloride concentration in the solid ice during melting could be

expressed in a simple function of the decline rate of the water equivalent of the solid ice.
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Abstract

Formulation of changes in chloride concentration of solid ice in snowpack

during partial melting
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