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Topographical map of the study area (con-

tour interval : m).

Os:Oshirakawa, Ih:Irihirose AMeDAS station,

As: Mt. Asakusadake, Sm: Mt. Sumondake,

Rg:Rokujuri-goe pass, Hg:Niigata Local Me-

teorological Observatory, Aw: Wakamatsu

Weather Station.
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Variations in daily mean air temperature, daily mean global radiation, daily precipitation and

snow depth and snow water equivalent at : h in each day from December to April
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Schematic diagram of liquid water balance

components within snowpack, which can

a ect the measurement of snow water

equivalent by a snow pillow.
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A : B : C :

D :

The procedure of obtaining the outflow from the bottom of a snowpack using the temporal

variation in snow water equivalent at Oshirakawa.

A: the storage change in liquid water within snowpack obtained by Eq. ( ), B: the result of

deletion of the negative values in the storage change, C: the meltwater component in the

outflow from the bottom of a snowpack, D: the outflow from the bottom of a snowpack. Note

that the resolution of each value until April is lower than that since then.
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The relationship between global radiation

observed at Oshirakawa and that estimated

with duration of sunshine at Irihirose

AMeDAS station.
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Comparison of surface melt rate estimated using the temperature-radiation index melt model

and that observed with the heat balance method.

Top: Temporal variation (A) in, and the relationship (B) between melt rate estimated using the

melt model with observed global radiation and observed melt rate. Bottom: Temporal variation

(C) in, and the relationship (D) between melt rate estimated using the melt model with

estimated global radiation and observed melt rate.
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The relationships between discharge coe cient and snow depth, and that between discharge

coe cient and positive degree-day.

A: The relationship at Jozankei in the melt season of (Nakatsugawa ), B:

The relationship at Oshirakawa in the melt season of , C: The relationship at

Oshirakawa in the melt season of .
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A : B :

Variations in outflow from the bottom of a snowpack estimated using the linear reservoir

model and that obtained from the change in snow water equivalent.

A: Estimates using the linear reservoir model with observed surface melt rate, B: Estimates

using the linear reservoir model with estimated surface melt rate. The thick black and dotted

black lines indicate the estimates using the linear reservoir model with the relationship

and that with the relationship, respectively.
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HIMAMURA

Takane M *, Katsuhisa K , Asako T -O

and Makoto S

: A simple modeling method for estimating the outflow from the bottom of a snowpack

during the spring melt season is proposed; this model can be used in distributed applications for

preventing snowmelt-induced landslide hazards in mountainous regions. A temperature-radiation

index melt model (Konya ) is applied to the results of heat balance observations carried out

at Oshirakwa in Niigata Prefecture in the winter of / in order to calibrate the coe cients of

the model. Estimated global radiation using a locally calibrated Ångström model (Yang and Koike,

) with duration of sunshine at the nearest AMeDAS station can be used as an input to the melt

model. The percolation of water through a snowpack is modeled using a linear reservoir with a

discharge coe cient that varies with a change in the snow depth (Nakatsugawa ).

Moreover, a new parameterization of the discharge coe cient with positive degree-day is applied for

this percolation model. It is found that this combination of a melt model and a percolation model

yields good estimates of outflow from the bottom of a snowpack at -hour intervals in the latter

stage of the melt season when the following three input data are available : air temperature, global

radiation (or duration of sunshine), and rainfall intensity.

) Research Center for Natural Hazards and Disaster Recovery, Niigata University,

Ikarashi -no-cho , Nishi-ku, Niigata

) Disaster Prevention Research Laboratory, Research and Development Center,

East Japan Railway Company, Nisshin-cho -chome , Kita-ku, Saitama

*Present address : Centro de Investigación en Ecosistemas de la Patagonia,

Francisco Bilbao , Coyhaique, Región de Aysén, Chile

et al.,

et al.,

Abstract

Estimation of outflow from the bottom of a snowpack using a combination

of a temperature-radiation index snowmelt model and a percolation model
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