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I .Introduction

Compared with flowering of Prunus yedoensis in phenology research, there are a few
researches for autumn leaves in tree phenology in recent years. Although, the autumn leaves
are one of the tourism elements in Japan due to the reason of high level of Japanese social
concerns. Furthermore, Japanese large difference in altitude conduct/produce the word of
"Autumn leaves hunting". Correlation with low temperature has been already reported,
hence it may be affected by climate change.

Long-term observation is required to grasp fluctuation of phenology, and tree phenology
observation by fixed point digital image analysis has appeared in recent years. However, it
is difficult for Japan Meteorological Agency to observe tree phonology in long-term of forest
without meteorological offices by conventional visual observation. Therefore, we aim to
evaluate the influence of climate change on autumn leaves of deciduous broad-leaved trees
using images by fixed point observation in forest.

Il .Material and Method

Images of robot cameras and fixed point images of digital single lens reflex cameras in
university forest in Chichibu, the University of Tokyo, which has less influence of
urbanization were used. The target species are Acer sieboldianum and Prunus verecunda
which can recognize the autumn leaves. The period is from Oct.14 to Nov.20, the autumn
leaves be confirmed, each year from 2001 to 2007 and from 2013 to 2016. Weather data
used Koakazawa point in Chichibu.

First, after consideration the image analysis index, the autumn leaves day (ALD) for each
year was set. The ALD was taken as the day that the max (min) value of each index within
that period. In 2016, taking picture from the under canopy and near vision were conducted,
and the validity of the ALD setting method was considered. After confirming the changing
tendency of ALD including the other year, correlation between change of daily average
temperature and change of each index, correlation between annual average temperature and
ALD of each index was analyzed. Furthermore, we investigated how much temperature
integration contributes to ALD estimation by CT (Cumulative Temperature) method.
RMSE (Root Mean Squared Error) was used for error detection.

Il .Result and Discussion

Due to reduce the influence of the weather, the first screening was carried out based on the



daily whole solar radiation in the Kofu meteorological office. After that, the image in which
the objective tree was clearly unconfirmed was removed as the second screening. As a result,

30.2 images on average at A. sieboldianum and 25.5 images on average at P. verecunda can

be used (Table.1).
Table.1 Number of using image data

Years 2001 2002 2003 2004 2005 2006 2007 2013 2014 2015 2016

A. sieboldianum ~ 29(34)  32(36)  30(37) 29(37) 30(33) 30(34) 27(37) 28(37) 33(37) 30(37) 34(37)

P. verecunda 23(28) 27(31) 26(31) 26(31) 25(31) 26(27) 22(28) 23(31) 27(31) 27(31) 29(31)

*Number of original data in parenthesis
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ALD of P. verecunda seems to no correlation,
possibility of relation with other weather elements.
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Only A. sieboldianum was calculated prediction L Ei;:r%?{?{ffre'me'an-e
formula by CT method because the relationship

with the temperature. The minimum RMSE Fig.1 Annual variation of autumn leaves
reached 5. 39 days when the limit temperature was day and mean annual temperature
30°C on Aug.11, the starting date. This is a reasonable result compared to the past research.
IV.Conclusion

The ALD set by the index, confirmed no significant trend in the relevant period, it was
difficult to evaluate the impact of climate change clearly. However, it showed some
correlation with mean annual temperature variation. The trend may have significance with
the increase in the number of data and showed the importance of long-term observation.
We used the images is cut out of the landscape image from the distance of about 1 km. At
present, many landscape images exist, there is room to expand the analysis target.
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