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On the Fluctuation of Unconfined Groundwater Level for Snow Period

in Snowy Cold Region
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The fluctuation of unconfined groundwater level for the snow period was examined, using
past 30-years data of groundwater level observatory and neighboring meteorological observatory
(AMEDAS observatory) in Ishikari Gulf area that was snowy cold region. The relationship
between the accumulated precipitation (maximum water equivalent of snow) from the data of
the AMEDAS observatory (X'P) and the increase of unconfined groundwater level in snow melt
season (4H) was considerably good. The successive tendency like as decreasing the accumulated
precipitation for snow period do not seem to be admitted in the past 30-years.
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Fig. 1. Location map of observatory. BAN: Ban-naguro groundwater level observatory, IS-N:Ishikari meteorologi-
cal observatory (after 1990) , and IS-O: Ishikari meteorological observatory (before 1990) . Figures of right
side are enlarged map (A) and aerial photographs (B:1975, C:1985, D:2008) around BAN and IS-N. Aerial
photographs were offered from Denshi-kokudo’ web system of the Geospatial Information Authority of Japan
(GSD).
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Fig. 2. Long term fluctuation of groundwater level at Ban-naguro B observation well, indicated by monthly mean
value (1981-2010). Groundwater level is shown by height above sea level.
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Fig. 3. Time series comparison between fluctuations of groundwater level (WL) and snow depth (SD) for snow
period (from 1 December to 30 April, 1980-1995).
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Fig. 4. Time series comparison between fluctuations of groundwater level (WL) and snow depth (SD) for snow
period (from 1 December to 30 April, 1995-2010).



22 ZENL YW

20

G
I
<
1.5
L]
= 81-90 ®s5 -
e 91-00 | o
A 01-10 - Wag . B
ha 7 } il ..,
L 9 P
1.0 e A "_"J U".r]::, 855
AL*-O-P’ O A
97 @5
gy Mg
0 o
05
=]
00 2 P(mm)
0 100 200 300 400 500

Fig. 5. Relationship between accumulated precipitation (maximum water equivalent of snow) XP and increase of
groundwater level in snow melt season 4H.
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Fig. 6. Yearly variations of accumulated precipitation 2P (1981-2010).
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