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Fig. 1 Relationship between the latitudes of meteorological office of
Japan Meteorological Agency and annual mean air temperature.
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Fig. 2 Relationship between longitude and latitudes of Japan
Meteorological Agency observation stations.
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Fig. 3 Relationship between latitudes and altitudes of Japan
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Fig. 4 Relationship between latitudes and altitudes of Japan

Meteorological Agency observation stations where data of
precipitation is collected.
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Fig. 5 Relationship between latitudes and altitudes of Japan
Meteorological Agency observation stations where data of snow
depth is collected.
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Table 1. Location, observation period, and observational items of each observation site of Shinshu University.

Observatory Elevation North East Observation Observation Item
(m) Latitude Longitude Period Ta Hm Wind Ap Sr Pr Sd
Yarigadake 3070 36.340 137.646  2008/10/22~ o () o 0 (o] w
Fujimi 2798 36.121 137.558 2003/10/15~ o (6] o (6] o w
Shirouma 2740 36.752 137.753  2010/09/26~2017/10/01 (0] (0] (0] (0] w
Tsubakuro 2710 36.399 137.715 2008/11/14~ o () o 0 (o] w
Chou 2660 36.283 137.717 2017/11/07~ (0] (0] (0] (0] (0] w
Senjyojiki 2630 35.778 137.814 2006/11/08~ (0] (0] (0] (0] (0] (0]
Nishihodaka 2355 36.265 137.617 2008/10/15~ o (0] o (0] [0} w [0
Meotomatsu 1940 36.167 137.517 2015/10/15~ (0] (0] (0] (0] (0] w (0]
Kurumayama 1870 36.102 138.202 2013/09/12~ (0] (0] (0] (0] (0] w
Kirigamine 1682 36.095 138.164 2013/11/12~ o (0] [0} (6] [0} w [0}
Shiga 1620 36.711 138.495 2007/11/21~ (0] (0] (0] (0] (0] (0] (0]
Kyukamura 1590 36.114 137.613 2002/11/18~ (0] (0] (0] (0] (0] w (0]
Kamikochi 1530 36.253 137.669  2008/09/08~ o (0] [0} (6] [0} (6] [0}
Norikura 1450 36.122 137.630 2006/03/16~ (0] ] (0] (o] (0] (0]

Ta: Air temperature, Hm: Humidity, Wind: Wind direction and speed, Ap: Air pressure, Sr: Solar radiation, Pr: Precipitation, Sd: Snow depth

w: Warm season only
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Fig. 8 Relationship between latitudes and altitudes of Japan
Meteorological Agency observation stations where data of
temperature is collected and the observation sites of Shinshu
University.
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Fig. 9 Relationship between water equivalent of snow (HSW) at Nishihodaka and precipitation at Unazuki and
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Fig. 10 Distribution of snow depth in the Kamikochi-Azusa river

catchment using an airborne laser scanning.
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Review article

Importance of Hydro-Meteorological Observation in the Mountanious Area

Keisuke SUZUKI

The air temperature change due to altitude variation is
approximately 800 times greater than that due to horizontal
variation. Therefore, in the mountains, the temperature rapidly
changes with altitude and changes in vegetation are particularly
sensitive to the influence of global temperature changes. In
other words, the influence of environmental change on the
global scale will appear clearly in mountainous areas. However,
temperature observations by the Japan Meteorological Agency
are at Nobeyama (1350 m a.s.l.), which is the highest altitude
used for such measurements except for those at Mount Fuji (3775
m a.s.l.). Mountain ranges of 2000m to 3000m are continuous
in the central range mountains of Japan, so without observations
at these altitudes it is not possible to discuss the long-range
fluctuation of the temperature in Japan.

Flooding and landslides caused by a large amount of rainfall
can directly affect human life with disastrous results, so the
Japan Meteorological Agency has more observation sites of
precipitation than temperature. However, there are only six such
sites with higher altitude than Nobeyama. Significant snowfall
plays an important role as a water resource in Japan and snow
cover provides a moderate habitat for plants and animals during
cold and windy winter seasons. Therefore, fluctuation in the
amount of snowfall is one of the most important environmental
factors. However, the highest point of observation of snow depth
by the Japan Meteorological Agency is Okunikko with only
an altitude of 1292m. To accurately discuss the response in the
mountainous areas to climate change on a global scale based
on the observed data, it is necessary to carry out meteorological

observation in higher-altitude mountainous areas. Therefore,
Shinshu University has installed meteorological observation
equipment at 14 sites in the Japanese Alps at altitudes between
that of Nobeyama and Mt. Fuji, to maintain results from these
previously blank areas of meteorological observation.

Since rainfall and snowfall are not observed in high altitude
areas, it is also contradictory to the water balance. The runoff
calculated by dividing the discharge by the catchment area
basically can be extrapolated to the value of the entire basin
depending on the accuracy of discharge observation. However,
precipitation and evapotranspiration data are obtained for each
point with large variation in value, and are also scarce in spatial
representation. There are also various problems when calculating
catchment unit. Because meteorological observation data itself
is deficient in high altitude areas it is difficult to calculate
catchment precipitation and catchment evapotranspiration
accurately from observed values.

In an attempt to overcome these problems, we attempted to
calculate winter precipitation using the snow chemical method
and tried to calculate the average water equivalent of snow in
the entire river catchment from a snow depth distribution survey
using airborne laser scanning.

While overcoming various difficulties and continuing
meteorological observation in the mountainous area, it is
necessary to develop various new methods to calculate the
hydrological quantity in catchment units for discussion and
evaluation.

Key words: Japanese Alps, meteorological observation, water balance, snow chemical method, airborne laser scanning
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