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1. Introduction

The self perpetuating cycle of death and regeneration of tree species in the Southern slope
of Mt. Shimagare remains very unique and prominent example of how natural factors could
influence in the degradation of the forest ecosystem. In this study, we have analyzed the fir wave
patterns of the Mt. Shimagare from aerial photos and the orthophotographs developed by using GIS
tools taken at different times over the past half century. We have also analyzed the wind and
typhoon data of those years and tried to identify the relationship of the fir wave changes to these
climatic factors.

2. Study site: Mt. Shimagare

Mt. Shimagare (2395 m) in the central Yatsugatake Mountains of Japan is located in
Nagano prefecture, 150 km Northeast from Tokyo. The forest covering the mountain mainly
consists of Abies species and it shows prominent bands of wave regeneration. They are temporally
repeating patterns of stand development and destruction perpetuated by downwind migration of
stripes which will shift upwards in decades.

3. Materials and Methods

Preliminary analysis on the fir wave pattern was done by using the aerial photographs.
Furthermore, stereopairs of aerial pictures taken in the year 1980, 1990, 2000 and TNT mips
software were used to develop the Orthophotographs. Orthophotographs of the same areas in 1947
and 1975 (Takahashi, 1978) was also used for the analysis. Finally, movement of fir wave patterns
was measured in each year interval. Moreover, data of typhoon and the wind speed were also
correlated with the fir wave velocities.

4. Results and Discussion

At present, at least three fir waves and 6 at most, were distinctly visible in the Mt.
Shimagare while analysed from the orthophotographs (Fig 1). In average, the dead tree stripes have
the width of about 30m and lengths ranging from 300-800m are running on the slopes along the
contour lines at the intervals of about 80m, conspicuous to the altitude of around 2000 m from the
top of the mountain. Many of these small dead tree stripes were irregular and constantly changing
their shape and were found to be moving along the contour lines. The average annual rate of
upward shifting of the fir was found to be 2.063m/yr. Average velocity of upward shift of each fir
waves is shown in Fig 2. The motion of the fir wave and maximum wind speed is shown in Fig 3.



The average wind velocity was calculated to be 3.029m/s and 2.725 in the year 1947-1975 and
1980-2000respectively. The velocity of the fir wave is found to be 2.65 m/yr and 1.31 m/yr in the
year 1947-1975 and 1980-2000.

5. Conclusion

This study proves that fir wave is moving upwards in each year at the rate of around
2.063m/yr. This value agreed with the previous studies. This technology could be more informative
and accurate to study any changes in the natural environments both due to natural and man-made
factors. Our study has found a positive correlation between strong wind and the fir waves, but it
deems necessary to study the tree physiology and other factors of the local environment like the
sunlight, soil moisture and desiccation, snow, rime ice etc.
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