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Introduction

Many studies have been carried out to detect the chemical dynamics of
snow and snow meltwater in snowy cold area.
However, it is difficult to clarify the exact time scale of the deposition in each layer of
snowpack in high mountainous area throughout the year.
So far, very little information on the effects of ecosystems on the chemistry of snow and
meltwaters for the sustainable environmental management.
Snowfall study had been carried out in the winter seasons of 2005/06, 2006/07 and
2007/08 at the Mt. Norikura (1590m and 2000m a.s.l.)
Snow sampling were performed in these three consecutive winter seasons and carried to

the laboratory of hydrology for detailed study.

Purpose of the study

(The major purposes of the present study are;)

To obtain information on the chemical mechanisms of snow through observation of the
chemical characteristics in showcover,

To clarify chemical characteristics in the snowpack by different snowfall type, which
influenced by low pressure, winter monsoon pattern, wind direction and its courses of
movement,

To find out the concentrations of chemical substances in the snowpack and its possible
sources of origin, and

To clarify the chemical dynamics in the snowpack and the order in which different ions are
flushed out from the snowpack during the snowmelt season, and their effects on

environmental change.

Experimental methods
The field experiment site is at the east side of Mt. Norikura (altitude:1590m)

(Factors)

Site observation: Meteorological observation devices were set up at the study site; air

temperature and snow depth were measured automatically. Precipitation was measured
with tipping bucket rain gauge set up at the Norikura station (altitude: 1440m)

Sampling procedure:  Snow pit works were conducted in the flat and open space during
the period of 2005/06 and 2006/07 until snow melt period May 11, 2006 and April 26,
2007.

Analytical procedure: pH, EC, and major ion concentrations were measured by pH meter
(DKK-TOA: GST-5420C), electrical conductivity meter (DKK-TOA: CT-84101B) and ion
chromatography (DIONEX: DX-500) respectively.



Conclusive remarks (1)

The snowfall observed in Northern Japan Alps was the characteristics of different
chemical components brought in the case of low pressure system and winter monsoon
pattern.

The low—pressure observed in early February 2006 and January, 2007 was developed
rapidly in the vicinity of Japan and changed into winter monsoon pattern. About 60cm and
105cm snowfall deposited during this period.

A lot of NO;— and SO,>~ deposited during low pressure in January 2007.

During the strong winter monsoon pattern, lots of sea salt substances deposited in the
study area in 2007.

The variation of the EC in snowpack indicates that the first snowmelt occurred on
February 21, and the peak of snowmelt season occurred after March 7.

Conclusive remarks (2)

Snow layers with remarkably high SO,?>~, NO,— and Cl-concentrations were traced; the
snow layers with high SO,>~ concentrations were found to be disappear first.

The mass equivalent of SO,’>~ was flushed out at the rate of 65 % and other anion flushed
out about 50% where as volume of water decreases at the rate of 25 % .

The orders of the ratio of decrease of anion as the snowmelt proceeded were SO,>->NO,
—=CIl-. The orders of this study result have differed from that of other reports
(Brimblecombe et a/, 1985; Davies et al, 1987; Suzuki, 1991).

Major reason for differentiation in order of flushout is that the degree of deposition of
chemical substances differs during the process in which it transforms into granular snow
particle (Suzuki, 2000).More data and a microscopic study at the snow particle level are
required to confirm the order in which the ions are flushed out from the snowpack.
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