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—— Abstract ——

Importance of atmospheric cyclones as an agent of natural

landscape variability in mountain regions

UMEMOTO Tohru

The natural landscapes of Japanese mountains are very unique because they are controlled
by the extraordinary strong winds and have much rain and snow. Japanese Islands are located
in the northwestern part of the Pacific Ocean off the coast of the Siberian continent. This
situation causes severe cold outbreaks with much snow in winter and tropical cyclone attacks
in summer. In addition, the westerlies over this region may be strongest in the northern
hemisphere and produces the most active area of extratropical cyclogenesis. Both cold
outbreaks with snow and tropical cyclones exert much influence on the natural mountain
landscapes (e.g., treeless thick shrub landscapes on the snowy flunk of Japan Sea coastal
mountains and so-called subtropical rain forests observed in some islands). But we have little
information about extratropical cyclones passing through frequently. The purpose of the study
is to find out some relationships between the atmospheric or climatic variability caused by
extratropical cyclones and vegetation landscapes on mountains.

The author installed some thermometers and an anemometer with data-loggers in some
places of mountains in order to obtain the precise variation of temperature and wind velocity.
The thermistor sensors were set at 150cm above the surface within simple shelters, and the
height of the anemometer was 550cm. In this study, the author uses data observed at the
following three sites: (1) Mt. Amayobariyama, ca. 800m asl. in the northern Honshu Island near
Yamagata City, (2) Mt. Nishiyama, ca. 800m asl, a conical mountain of the volcanic island of
Hachijojima located in the Pacific Ocean about 300km south of Tokyo, and (3) Mt. Jonen, ca.
2500m asl, in the northern Japan Alps in the central Honshu Island near Nagano City.

In Mt. Amayobariyama, there are some hollows maybe formed by a large slumping type of
rockslide. In the hollows, we can observe strong temperature inversions caused by cold air
ponds and see the vegetation of the colder environment. Surface temperature observations
show that cold air ponds are never formed during passages of extratropical cyclones in the Sea
of Japan and the difference of temperatures between the ridge and the hollow is minimized or

vanished. A slight sift of the storm truck may cause a totally different thermal conditions and



give some damage on the vegetation. On the other hand, a whole year around observation of
the surface temperature inside the caldera of Nishiyama volcano of Hachijojima shows that the
short-term variation of surface temperature is mostly controlled by the warm and cold
advection closely related to extratropical cyclone passages. In Japan, tropical cyclones known as
typhoons make strong surface winds considered to be the best agent affecting vegetation.
Extratropical cyclones, however, also make such winds and moreover have much higher
occurrence frequency. The observation of surface winds at the col of Mt. Jonen shows an
extremely windy condition. For example, there were 9 times of strong wind events with
10-minutes mean wind speed of 20m/s or more during only two months (April to June, 1999).

And all of these events were caused by the passage of extratropical cyclones.
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