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I. Introduction

In recent years, there is a pressing need to comprehend and estimate the influence of global
warming in the forest. The fluctuation of phenology as a bio-indicator of the air temperature
variation focused on, which is related to IPCC efforts for stopping global warming.

However, it is not enough to examine the relation between various kinds of tree phenology in the
forest and the temperature. The major cause of the difficulty was to collect of sequent
meteorological and phonological data of 10-30 years. Yet, the development of the forest
monitoring using by video in recent years makes it possible to observe forest changes without
visiting the field every day.

Hence, this study aims to clarify the correlation between tree phenology in the forest and the
temperature, with comprehending annual changes of phenology that have been captured
continuously in the Tokyo University forest in Chichibu.

I1. Study site and analytical methods

There is no city with more than ten thousands population around the university forest in
Chichibu; thus, temperature rising by urbanization does not have to be considered. The forest
monitoring video is automatically captured the landscape and the sounds, which consists of the
artificial forest and of broad-leaved deciduous secondary forest, by 1 shot of 15 seconds by the 40
times on 11:30am everyday from 1 km of the opposite shore.This study observed the Shot-09
“Full-bloomed day of Prunus jamasakura” ,because it was highest accuracy of observation from
monitoring video. "Full-bloomed day" was defined that the day before the day when ratio and
appearance of Prunus jamasakura does not change, which was determined by visual inspection of
JPEG files converted from the forest monitoring video, by repeated examination and listing up of
"Full-bloomed day", with trying the correction of accident error from visual inspection.

Subsequently, analysis of the correlation between tree phenology in the forest and the
temperature was done by using average temperature for one month and two month of January to
May, using Cumulative Tempreture (CT) Method;A and the number of Days Transformed to
Standard temperature (DTS) Method;B that are commonly-used in phenology studies. The method
of A and B have three parameters to which value is decided by region and wood species, etc., the
combination of parameter to minimize the RMSE (i.e., the square root of the error of mean square
between the predict "Full-bloomed day" and the actual "Full-bloomed day") was calculated. The
targeted years of analysis are eleven years from 1997 to 2003, and from 2005 to 2008, when the
data set of temperature and phenology exists. The temperature data used for analysis was the daily



mean temperature from Koakasawa in the university forest in Chichibu.
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however, the result had the problem that the  Fig.1 Interannual Variability; Full-Bloomed days
temperature of over "Full-bloomed day” was of Prunus jamasakura and Mean Temperature
contained in analysis object. Consequently, Table 1 shows the result of the analysis (CT method
and DTS method) used the daily mean temperature. The predict error (RMSE) of this study is
equivalent or small, in other words, parameter sets consisted of starting days and threshold
temperatures ( or DTS) minimizing RMSE which enable the realization of adequate methods to
predict "Full-bloomed day". According to the result, suggested to become a tree phenology of
which "Full-bloomed day" responded comparatively well for the temperature, clarified to be able to

express the relation between temperature and “full bloom day" by methods.

Table.1 Comparison the Value of RMSE and Parameters with Previous Study

IV. Conclusion (A) Gumulative Tempreture Method

By forest monitoring video, '?213)'5 Starting Days ThreSh°'d(Ig)"prerat“re (QCT)
grasp of tree penology ;‘;Z@j;’;’::azz‘r’a 2.15 1/15 1 296.3
fluctuation in the forest area bloomad day 2 2/13 18

Prunus yedoensis

with a little information was
(B) The Number of Days Transformed to Standard Temperature Method

possible. This study could RMSE o\ tine Days T€MPrerature Characteristic ~ DTS
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relations with "Full-bloomed bloomed day 209 2/15 175 78
day" to the temperature in the Prunus yedoensis : : :
. . . i - Convert daily mean temperature; Xt into DTS; D(Xt) by the following expression
university forest in Chichibu, D(x,) = EXP{22.5 * 103  (x, — 25)/1.987 * 29815 * (x, + 273.15)}

the availability of "“full bloom -The smaller RMSE is, the better the response with the temperature is.

day" as the index of the temperature. Various phenomena may become clear as the investigations
proceed because various phenology has been recorded in the forest monitoring video through years.
In late years the temperature rise was remarkable in the city in Japan, but was not able to agree the
impact of global warming in the university forest in Chichibu from temperature date for 38 years
and "Full-bloomed day" date for 13 years. However, as global warming worsening, these data will
become the necessary fundamental data for understanding and comparison it. For enhancing the
knowledge, continuation of the monitoring in the forest is expected.



