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Seasonal variation of antecedent soil moisture in and around the
disaster area of the Iwate-Miyagi Nairiku earthquake in 2008
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Abstract

The seasonal variation of an antecedent soil moisture index (ASIy,) in and around the disaster area of the
Iwate-Miyagi Nairiku earthquake in 2008 was investigated using AMeDAS data spanning 27 years. The ASI;,
values ranged from 0 to 378.3 mm with an average (=SD) of 22.5 mm (4-22.0) at the Matsurube site (320 m asl.).
The average ASIy, value for the 10 days following the earthquake continued at a low value (ASI,, <20 mm) which
was rare for this season. The maximum ASI;, value each month was more than 100 mm except in February. The
frequency of values higher than this was greatest in August. The minimum average ASI;, value each month was
6.9 mm and this occurred in February. The highest average ASI;, each month was in April (34.9 mm) during
snow melt season, followed by September (34.5 mm) and July (31.9 mm). ASI;, in the high mountain zone (1,300
m asl.) was estimated from 4.0 to 320.0 mm with an average of 50.0+64.9 mm from November 2007 to October
2008. The results were higher than the ASI;, at the Matsurube site where values ranged from 3.1 to 136.4 mm
with an average of 19.6118.3 mm. This was because more than 50 mm of rainfall was added to the melting snow
water continuously at the 1,300 m point so the ASI;, was higher during snow melt season. On July 142008,
when the earthquake occurred, the ASI;, at the 1,300 m point and at the Matsurube site were 245.1 mm and 18.0
mm, respectively. The ASI;, after the earthquake did not reach the result recorded at heavy rain and snow years.
Therefore, continued monitoring of the antecedent soil moisture in and around the disaster area in the future is
necessary.
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(a) Relationship between altitude and maximum snow
depth at the Ichinoseki (altitude: 32m), Matsurube
(altitude: 350m) and Kurikoma (altitude: 850m) sites, (b)

Relationship between altitude and monthly precipitation

at the Ichinoseki, Matsurube and Kurikomayama (altitude:

1,100m) sites. The dotted line shows a regression line of
each year, and the bold line shows the regression line of

all data.
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Fig. 4. ST BT % 27 4/ (1983 4E 11 A~ 2009 4 10 H ) D ASIy, D2k
A ¥ a3 H OAPEEER RT,
Variation of ASI;, during 27 years (November, 1983 to October, 2010) at the Matsurube site. Mesh indicates
the average for a ten-day period of each month.
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Monthly antecedent soil moisture index (ASI;,) at the Matsurube site for 27 years (November, 1983 to October, 2010).
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