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Effects of global warming on leaf phenology of Betula ermanii in Shiga Heights, central Japan.
Ryuichi WaATANABE*, Akiko OHOKUBO** and Hideyuki Ipa*** (*Faculty of Education, Shinshu
University, Nagano 380-8544, Japan. e-mail: wataryu@shinshu~w.ac.jp, **Fukushima Elementary
School, Kiso-machi, Nagano 397-0001, Japan, ***Institute of Nature Education in Shiga Heights,
Faculty of Education, Shinshu University, Shigakogen, Yamanouchi-machi, Nagano 381-0401, Japan).
Bulletin of the Institute of Nature Education in Shiga Heights, Shinshu University 43 : 13-16 (2006)

The leaf phenology of Betula ermanii was observed in Shiga Heights, central Japan from 1985 to
2004. During this period, 5 birches were selected and their phenological traits analyzed using succes-
sive automatic daily photography. The annual variation of mean temperature at this monitor station,
specifically over the last 10 years, has become increasingly warm. According to observable facts, these
birches have gradually tended to accelerate the time of leaf flushing and delay the time of leaf
coloring. This process is indispensable in clarifying the effects of global warming on ecosystems while
continuing similar monitoring in/for the future.

Key wourds : Betula ermanii, global warming, leaf phenology, Shiga Heights, successive photographs.
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1986 6H4H 6H4H 6H4H 6 H3H 6 H3H 6 H4H
1987 6H1H 68 2H 6H3H 5 A30H 681H 6H2H
1988 6 H10H 6 A11H 6 H9H 6 H7H 6 H8H 6 H9H
1989 6H5H 6H6H 6 T7H 6 4H 6HA5H 6 7H
1990 6H8H 6H8H 6HTH 6H5H 6H6H 6 H6H
1991 6H2H 5 H29H 6H1H 6H2H 6H2H 6H1H
1992 6A6H 6 H8H 6H8H 6 H7H 6H8H 6 H6H
1993 6H5H 6§ H9H 6H9H 6 H8H 68 7H 6H7H
1994 6 H3H 6H4H 6H7H 6 H3H 6 H4H 6 H4H
1995  6H9H 6H7H 6 H3H 6 H4H 6H3H 6A5H
1996 6 H4H 6H3H 6 H4H 6H3H 6H2H 6H3H
1997 6 H3H 6 H3H 6 H5H 6 H3H 6H2H 6 H3H
1998 5 H23H 5 F20H 5 H22H 5 H20H 5 H23H 5 A228
1999 6H3H 6H3H 6H3H 6H2H 6 H3H 6H3H
2000 6 H4H 6H3H 6 H3H 6 H3H 6 H4H 6H3H
2001 6H2H 6H2H 6H5H 6H4H 6 H3H 6 H3H
2002 6H1H 6 H1H 6H2H 6H2H 6 H4H 6 H4H
2003 6H2H 6 F 2H 6H3H 6H2H 6B 3H 6 H3H
2004 5 H29H 5 H28H 5 H30H 5 AH30H 5 A306 5 H29H
] 6H3H 6H3H 6H4H 6 H3H 6 A 3H 6H3H
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1986 10HSH 10H8H 1088H 10A5H 10810H 108 8H
1987 10H6H 10A7H 1087H 10A6H 10ATH 10A7H
1988  10F11H 108138 108130  10F13H 10A14H  10H13H
1989  108108H 10H6H 1086H 1089H 10F11H 1088H
1990  10A14H 108138  10813H  10H14H  10H14H  10H14H
1991 10H11H  10HA6H 10HA6H 1089 1089H 1088H
1992 10H6H 10H5H 10H5H 10A7H " 10E13H 10H7H
1993  10H9EH  10810H 108108 101080  10812H  10H10H
1994 10H6H 10H6H 1086H 10A6H 10812H 108 7H
1995  10H8H 10H2H 10H4H 10H2H 10H9H  1085H
1996  10H12H  10H7H 10A5H 10812H  10B9H 10A9H
1997 — — — — — —

1998  10H8H 10B7vH 10H7H 10A13@ 10126 10A9H
1999  10H208  10H13H  10H13H  10H248  10M22H  10H818H
2000  10A19H  10M16H  108158H  10H21A  10H17H  10H18H
2001 — - — — — —

2002 108158  10HS5H  10F9H  10A13H  10F12H  10A11H
2003 10A128 108128 10HI12H  10H13H  10B13H  10HI12H
2004 — — — — — —
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