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?= ���°C��� = �� ?= ? � o � �� ?Z n � � ? � z
?l °C±Q²Q � � n ? � o n �� ?l � m
?m ¯BPD³§C n �� z � � l n �� p ? � n = �� p
?n �D´Pµ¶· = � ?n ? �� =p ? � n = � � � n
?o ¥��-Dµ¶· ? � p ? � o
?p �¢ §¸Q l �� p � � =
?z ¨©��¹· ? � ?Z ? � ?Z � � z ? � z ? �� ?p l �� ?z = � ?m
?� ¨+¥�D©££� ? � ?z l �� =Z l �� ?n
=Z ¨+¥�°C�ªD n � m n �� m ?Z �� l = � n n �� l ?Z �� n l �� l
=? ��O¹¦P P ? � m
== £·¬ ? � n
=l ��°C¬»�D

=m ���¼�µ¶·

=n ¥���D+ � � ? � ? � � =
=o � ¡�+ m � = � � l ? � l n � l � ?
=p ����£®¯

=z ¥§�P�½�

=� Aª¾´��±£®¯ � � = � � ?
lZ ¿¸�¨¤£¤

l? �-·�¸QÀ'Á� � m
l= ¹¡+��O�

ll �PÂª¥·

lm �ªµQ´PÃÃ � � l � l
ln -Q¤B� � � =
lo ¿´��ªD^Ä>

lp ´»^Ä>

lz ª¹^Äf = �� ?p
l� ������ � o
g@hÅOPDQCPdeYiÅ¨©��¹·de
ggfÆÇ�\]È]~ÉfÈ]_fÄÊ`]Ç�ÇË\~È�f~ÊÈ�È~Ì`�^fa��Åf\]f��Í\ÌÎf��Åf\]f��ÇÏ`�Îf�Åf�`Ë`ÌÈÌ\�`ÎfºÅfºÍ_b
gggÇÍÌ^\_`zÎ�Ð=ZZp[IÑÒX
���¼�µ¶·Ð¨+¥QC ++µ¶·RÓÔUV
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�²àá�¦��XÁ· B]Á©ªvåØ×ë��ªw�·��q!�"

�Õ�ûºÛ°±
Í�Â©�GÙ¿�÷�¼Ú�Õ�ºÛ°±©ªvåÁ

ÄÅ´±�²àá�¦Ä�ÎÏ�ã��ÇÐ�Ä�â�Æ_Ç���´±°¼Ú  
vØå®õö�µØª�úoºv·ëì·ÕÑÒ��Híî®f´±

°µØÓÇµ�ªë��ºÛ°±©ªvÁ¾¾û¸����°¼�ªÀ¸©

våÁ&�r�ÔØ��¼Xe -2.2ª¼Õ´åÖ©÷�½×��±°µ]Ú
åÁ×ìS�©Ø°×··ª:H·�Áíî��ø¿ª¾¾û¸·àáâã·

ÙÚº�µëìÛ·ýþ��±°µØ �¿µÚ  
  
 
 
 
 
 
 
 
 
 

# -2.2 ÕÖM��×MN}'ØÙ4Õ012ÚÛ7 

 
�?öVRW{JSüEFS}~  
vå·�Õ�®Á -2.2 ºf´¼ÚvºìS�µ�û© 37 �ªåÁ©

30 �Ø��¼�ªÜ¸·�û·�Ý©Þßàº×áâÙ¿ª&�ã}´±ä±
°µØ �¿µÚ¾¿ÀÁªåÁ�û·����°·ºó´±ªvÁ©�

û�45åNº>�¼�ªæ�±DçØ��¼Ú  
vå·ìS�®õö�µØª�²ÐèÐÄ��Îâæ��Äàáã��é

�â����v·;Á·ìS�¹êÛ�Ø��±°µÚ¾¿ø©ªàáâã

·ýþ®��±ªëì´¼�Á>µíîà�>µÚ  
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; -2.2 OPDQCPde'�8�ÜÝ4ÞÐßÖd()�YàÐ56áâ�7 

 \]^\_` ÇÍÌ^\_`
�ã Zl Zm Zn Zo Zp Zz Z� ?Z ?? ?= Zl Zm Zn Zo Zp Zz Z� ?Z ?? ?=

? £·¬ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

= °Cå ä ä ä ä

l ��°C¬»�D ä ä ä ä ä ä ä ä ä ä ä ä ä ä

m �D´P¥Dæ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

n A�C�� ä ä ä

o ¨+¥�°C�ªD ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

p ��� ¡�+ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

z ¥�¬£ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

� ¬O±��+°¯¶DQ ä ä ä ä ä ä ä ä ä ä ä

?Z �¢ §¸Q ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

?? ��²Q+ ä ä ä ä ä ä ä ä ä ä ä

?= OPDQCP ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

?l �-·�¸Q ä ä ä ä ä ä ä ä ä ä ä ä ä

?m £®¯ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

?n Aª¾´��±£®¯ ä ä ä ä ä ä ä ä ä ä ä ä ä

?o ���-Q� ä

?p °C±Q²Q ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

?z ¯BPD³§C ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

?� ����PB� ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

=Z ���°C��� ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

=? �����D ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

== ��O¹¦P P ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

=l ¥��-Dµ¶· ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

=m �D´Pµ¶· ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ç ä ä

=n ���¼�µ¶·g ä ä è è ä ä ä ä ä ä ä ä è è ä ä è ä ä

=o A�·�¸Q ä ä ä ä ä ä ä ä ä ä

=p -Q¤B� ä ä ä ä ä ä ä ä ä ä

=z ¥�¦P¦§ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ç ä ä

=� Q����� ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

lZ ¨+¥�D©££� ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

l? ¿¸�¨¤£¤ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

l= ���DQ±Q¡· ä ä ä

ll �¢��£¤ ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

lm ¨©��¹· ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä ä

ln ¨©ª«ª ä ä ä ä ä ä ä ä ä ä

lp �PÂª¥· ä ä ä ä ä

lz ®é�¾± ä ä ä ä ä ä ä ä ä

l� ¹¡+��O� ä ä ä

mZ ¥���D+ ä ä ä ä ä ä ä ä ä ä ä ä ä

m? ¬®�¸Q ä ä ä ä

m= £«©�é� ä ä ä

ml �ªµQ´PÃÃ ä ä ä ä ä ä ä

mm ¥§�P�½� ä

mn ����£®¯ ä ä ä ä ä ä ä

mo � ¡�+ ä ä ä ä

�-·�¸Q'Ü� ä ä ä ä

n? ¥�¡· ä ä ä

n= ��Q©¶½� ä ä ä

nl ����P�ª ä ä

nn ¿´��ªD^Ä> ä ä

�� =l =z lZ ll l= lm ln l� mZ lp lZ =� =� lZ =� =o l= =z l? lZ

ê7=fçÐëìRíîï
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; 2.3f ðñ56IJKL}òMc 5 �'ßÖ�×Nóôõ4200332012 [7 

 

# -2.3 OPDQCP'ö÷'ØÙ  

 
������·ï�§ûØôõï�§¨©©ªvÁ©Jºö�±��®

´±°µX���µ×·�Û���¼½´±°µ¼�]Ú·÷¨©©ª2009 ¸
ºâã·01ºö(�øº��±B	HDç´¼×··ªy·Ríî´ª2011
¸q©×�Ø×B	°¨©Ø��¼�ªÀ¸q©KKDç´¼Xe -2.3]Ú~�

\]^\_`
\]f��ÇÏ`� �`Ë`ÌÈÌ\�`

Zl Zm Zn Zo Zp Zz Z�gg ?Zgg ??gg ?=gg Zl Zm Zn Zo Zp Zz Z�gg ?Zgg ??gg ?=gg

OPDQCP zZ ?ol ?oo ?nz ?no ?zp =nl ?zo ??m p=

OPDQCPö÷ Z>n ?>p l>Z n>m ?Z>n ?p>� l>m ?m>? =p>m =n>Z
�¢ §¸Q ?m ?= =z oo =n ?z= ll= ozm pn= mom ?p zz ??Z =n� =?Z =�l nzz l=o zzz ?z=
�D´Pµ¶· m l ?Z =m z ?� m no ?=o =Z =? zp =mm =zZ m?� mmp nzo ol= p?o =zz
����PB� ?=� pz ?zZ mZ= zmZ pll nn=o l?lm nl?o llm= Z Z = = Z =n� pZZ lno= =onz m=o
¨©��¹· pzm �pz pz? ?=Z? =?�Z ?zp= n�z z�o ??p= pl= < < < < < < < < < <
g¨©��¹·IøUùÐúû'ü
ggý[þ()ö÷I��UV��
ggg=ZZ�[Ð56I����UùOPDQCP��	R
KV

ÇÍÌ^\_`
\]f��ÇÏ`� �`Ë`ÌÈÌ\�`

Zl Zm Zn Zo Zp Zz Z�gg ?Zgg ??gg ?=gg Zl Zm Zn Zo Zp Zz Z�gg ?Zgg ??gg ?=gg

OPDQCP ?Zo ??Z ??? ?mm ?=z ?nn zn zz ?lZ ?ml

OPDQCPö÷ Z>= Z>l Z>l Z>l Z>z Z>p Z>l Z>p Z>z Z>n
�¢ §¸Q = Z ? = ? = ?Z = o ?Z ?� n? o= no nZ m= o= nm mm ?�=
�D´Pµ¶· ? Z ?o p ?? =p m m= ?lz lo ?� mn ??n ?ll l�Z ?n� nom zoz �z= �=
����PB� oZ � ?m z l = Z m = =z Z Z ? z Z Z = m ?Z ?m
¨©��¹· Z zm ?? l? =o nl ?o ?= zm l�= < < < < < < < < < <
g¨©��¹·IøUùÐúû'ü
ggý[þ()ö÷I��UV��
ggg=ZZ�[Ð56I����UùOPDQCP��	R
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â¢£¤¥�©ªvÁ© 2008 ¸ºùúû·BC�45�;ø¿ª45´6
�±°¼�ªÀ¸q©Dç´¼ÚåÁ©Â¸oº&Ø
��GÙ¿±°�°Ú

§â�?��@×rsÁªåÁ&Ø
��ø¿�°·ºó´±ªvÁ©

2009 ¸º¸4´±°µ�ªy·R©4D®�½�´ªÀ¸q©KKDç´¼Ú
â�^��	¦©våÁ45´±°¼�ªÀ¸q©BC�DçØ��¼Ú~

�Ý§¨Á×KKDç·åN��ø¿±°µÚ�²àá�¦©45ØDç®B

	HH½÷Ç´±!½ªÀ¸q©vÁ©Dç´¼�ªåÁBCº45´ª

Â�ÃÙH��¼Úùúûú·4DÕ�Á�Hª«¬ª·ùú��Ý·�(

�×·�>µØ �¿µÚ  
 
TÏ·L�÷øTU·¾Ø�ÀØ�ø¿µÚ  

�������·�7¨©©ªëìíî·Ó=Ø´±�´±°µØ�}Ù¿µ

�ª���Ø��¼v· 20%®�Çµ�(��qÁ©ªÓ=Ø´±�ßÁ�
H��±°µÚ  
�â¢£¤¥�Ä§â�?��@·89ªû×íî·Ó=Ø´±¯°µ¾Ø�

��Á	µ�ªùúû�,}TÏÁ>µ¾Ø®Ó=Ø´±�°Ø �¿µÚ

vÁ©B	H45´±°µåNº>�¼�ª¾¿�¦ä·ìSÒÁ>µ÷©�


Á>µÚ¾¿ø·�©å§¨ÝTå·��Áª:HìS�µ���>½ª

�ºàáâã���´±ùúû�¸D�µ��Á©�°¾Øº×���µ�c

�>µÚ  
�â�^��	¦©àáâã����µåN�>½ªíî·Ó=Ø´±©�´

±°�°ÚvåÁ·Â©Â¸oº�Hªªû·ã���Ô©ùúû�Ýº�

µÝ�®f´±°µØ �¿µÚ�²àá�¦ºÛ°±×ªàáâã·��T

å·c��>µØ �¿ªíî·Ó=º©>À½�´±°�°Ú  
 
¥ À¼ªP}»æºõ ªùúû�!´H45´¼¾Ø÷øªÀR·	
^@

�_©"��Ó=Ø�µûÔº��±§¨�µ¾Ø�#À´°ÚÀ¸q�úo

ºã���û�Dç´¼·©ªë���H�½ëì���oº$%º��¼½ª

ªØª�L·´±ùúà�©�	½´�H�½ª�úoº§¨&q�ØU´±

°µýþ×>µØ �¿µÚÕ'·tuÁ©ª§¨(K§¨º�º��±L�

×áâÙ¿µ¼�ª��^·�);��cÁ>µÚ  
¥ µÇ¶§â�?��@©*89ùú·�GK���+´°ÏºªûÒ�*�

ºB	Hªã}´¼ûÔ�¾ø¿ºH°Úâ�^��	¦©ªê)�µ¼�ª

ªû·ã����+´Hª9 û·�(�×··~�ã���º©�´±°µÚ

â¢£¤¥�×¾¿øº·�`±ª�²àá�¦Ørsº«¬ªûX9 û]

º�µ¾Ø��Çø¿µÚ  
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�.�./ö��ú<��=>  
?@Aé¦���Ö� é¦��·mn®¹oØ´¼©ªàæ�âç·,
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·§¨L�Ø·�`±ÀØ�±°µÚ  
 
�.�.�ö��NO<PQ  
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±u}´ªàáâãùúû§ü·��ºÛ°±X~´±°µÚÀ¼ªÇÇ��

ºÛ°±©�Ù·íîW�®¯}´±°µÚÀ¸q©w§¨�Ð�®¯Ò´±

|}´ªM¯��²ºÁ	µ�(ºP}´�´¼Ú  
 
�.�./ö��ú<��=>  

2011 ¸ºPQ´¼34 4 1�!�"ª$û
1�ºPQ´¼��XFPR ����ª���
����¹· 16 mm]ºÛ°±ªwvå· 50 
cmx50 cm ÁÐ�Aé¦® 8 �Ï�Ø 10 �Ï
�ºÖ�÷øM½N½ªv®àáâã*�

U·ì}Òªå®àáâã�U·ÕÑÒØ

´ª5(ØR(·Â÷øPQ�»·�Ò®

ó�¼XÀ¸q©���©°²³]Ú�!ªw

��©×3®N½ä°¼Rª60 �48 º»·
��Rªy¿z¿®���ÒØ´±�Ò´¼Ú 
 
 
 
 

; 3.5 MNONRmnUV¤� 'ÜÝ  

 
 
 
 
 
 

KÀ¤� VÒ@q]Z?3q]?Z@=Z??[ÒX MNON MNON
=Z?=[ =Z??[

*+,- deã 45 P Q P Q
q]<Z? ª¹���defé�¶ �� MNON() ä ä
q]<Zm ª¹���def¬O¥�� MNON() ä ä
q]<Zo ª¹���def¬O¥�� MNON() ä ä
q]<?Z ª¹���def¬O¥�� MNON() ä ä

WX�� Y?�@Z[ =Z?=[ =Z??[
*+,- deã 45 P Q P Q
Z[? ª¹��� MNON() ä ä ä
Z[l ª¹��� MNON() ä ä ä
Z[m ª¹��� MNON() ä ä
Z[n ª¹������\ MNON() ä ä
Z[o ª¹��� MNON() ä
Z[p �� MNON() ä
Z[z ���ª¹��� MNON() ä
Z[?Z §�ª³��é�A° MNON() ä
Z[?? �� MNON() ä
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�.�.�ö��NO<PQ  
Á -3.6 ºvÝX34!�"��]º!�µéÖ·ÕÑÒ·¯}Ô®À

Ø�¼Úw 8 Ý·��÷øªÕÑÒ© 520g/�ª�Ò© 314g/�Øu}Ù¿¼Ú
¾·�Ò©¾¿ÀÁØõ ±BCºB	�ûÔØ��±°µÚ  
À¼ª¾¿ÀÁ·L�®ü:´±ªe -3.4 ºÀØ�¼Ú2009 ¸ÀÁ©¾·§

¨º�½éêÕÑÒ·íîØ�Ò·Dç��GÁ	±°¼�ª¾¾û¸©å

N�©�	½Û÷��H��±	±°µÚ  
 

; -3.6 ª¹�deY��de'opq40.25 rsVN' g7 

*+,- MN S> : tuq

q]Z? ª¹�é�¶ �� ??Z>l po>� ll>m

q]Zm ª¹�¬O¥�� lZ=>l ?ll>n ?oz>z

q]Zo ª¹�¬O¥�� ?pm>p ?Z?>� p=>z

q]?Z ª¹�¬O¥�� ?��>m pz>o ?=Z>z

Z[ÁFo�z ª¹��� ?z�>o ?zp>l =>l

Z[vFo�n ª¹��� lnZ>Z ?om>Z ?zo>Z

Z[wFpZ= ª¹��� ?=Z>o ?=Z>n Z>?

Z[o ª¹��� ==?>p ?pp>= mm>n

ª¹�ÚÛ =Zz>o ?lZ>Z pz>o

?Zx'MON()./
=ZZp[ =ZZz[ =ZZ�[ =Z?Z[ =Z??[ =Z?=[

()y ?Zx??y ?Zxly ?Zxoy ?Zx=y �xlZy <
�P*�� n=8 n=5
8zq =lm>? lZp>� m�?>l nnz>l m=�>m
tëq ?=p>Z ?=?>p l=>Z ??=>m �Z>=

lo>z =z>l l�>z lp>o ?z>m
ln>? ?p>z lz>n mp>l =z>l

?Zx'8zq×P{=|x'tëq

Z

?ZZ

=ZZ

lZZ

mZZ

nZZ

oZZ

=ZZp[ =ZZz[ =ZZ�[ =Z?Z[ =Z??[ =Z?=[

o
}
p
q
4
Ë6
�
=
7

8zq

tëq

zx'MON()./
=ZZp[ =ZZz[ =ZZ�[ =Z?Z[ =Z??[ =Z?=[

()y zxzy zx�y zx?ly

�P*�� n=3 n=5 n=8
8zq l�n>� =zp>l n=Z>Z
tëq o�>o ?n=>z l?m>m

mo == o?
=z nl ?Z=

zx'8zq×~3�P'tëq

Z

?ZZ

=ZZ

lZZ

mZZ

nZZ

oZZ

=ZZp[ =ZZz[ =ZZ�[ =Z?Z[ =Z??[ =Z?=[

o
}
p
q
4Ë
6�
=
7

8zq

tëq

# -3.4 MNON./'ØÙ  
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�.�öµú�áSâã��SDäÈ�A��  

�.�./ö��ú<��=>  
2008 ¸ºP}´¼§¨�Ð���
�Õ�¼¼�ªMq¯Ò®��°ª§¨

�Ð�®P}´�!´¼Xe -3.5]Ú2012 ¸ 8 �º\ÖéêÏº 100 m »�Á
r�~Nº 100 m·§¨¯�® 3¦PQ´¼XLP01�� LP05ªLP02�� LP04ª
LP03]Ú�Ð�©éÖ·Ð�Aé¦��º>¼µ�(º�Ü®�}´¼Ú  
w¯�Ï· 5m wº 1 mx1 m ·~�Ý®P}´ªec�·�q®'�´ª

éÒ÷ÁéÒ÷®¯°±�;)
Õ�ÙXé¦·úÙ]®¯}´¼ÚÀ¼ª,

-·Ý´ºÛ°± 50 cmx50 cm ·¨©®Ö�÷øM½N½ª$°c�X�¸
·×·��´±°µ]Ä�´°c�±�Rªw���Ò®�Ò´¼X60 �48 º
»]Ú¾¿ø·Ô÷ø����Òºó�µÕÑÒ·���Ò®	�´¼Ú  
 
 
 
 
 
 

�qZ?aÇ�_fZnb

�qZ=faÇ�_fZmb

�qZl

*��5

_�

Z� nZ� ?ZZ�

Z� nZ� ?ZZ�

Z�
nZ� ?ZZ�

nZ� nZ�

nZ�

mZ� oZ�

zZ�

?ZZ� =Z�

??�

q?

q=

ql

q]m

�CªP?ZZ�Y��×��I=�Ã��YnZ�I���Ò/

# -3.5 hi��()�'()CªP'ÒX0�  
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�.�.�ö��NO<PQ  
Á -3.7 º§¨L�®f´¼ÚÀ¼ªe -3.6 ºéÒ÷·ÔØÕÑÒØ·��®

f´¼ÚÕÑÒ©ª%·�ÁÁÙ¿¼Ú  
¥ ¥ y=8.33x-15.88¥ (R^2=0.807) 
¥ ¾¾Áªy ©ÕÑÒXg/�]ªx ©éÒ÷·ÔXcm]Á>µÚ¾·��Ø§¨
L�÷øª��\Öéê�ú·V�º!�µÃ2é¦·ÕÑÒ®u}´¼Ú  
ÕÑÒ© 396g/�Ø�½ªrs·tuÁó�¼�¸q÷ø 26%·45Ø��

¼XÁ -3.8ªe -3.8]Ú2011 ¸© 314g/�Áª¾¿©M½N½º�µu}Ò· 287g/
�ØB	�#°©�HªéÒ÷·"�à®f´±°µØ°ÇµÚ  
ïO·�q÷øó�¼u}ÔØ>�`±��®ÀØ�µØXÁ -3.9]ªÕÑÒ

©45åNØ�½ªàáâã·ùúû§ü·L�Øó��µåN��ø¿¼Ú

À¸×BC�íî��ø¿±!½ªM½N½uºõ ±àáâã·ýþ Ã®

��´±°µØÓÇµÚ�¡�tuÁ>½ª¢î§¨º�´¼���>¿¶ª

ÀR·	
^@�_º×�´±°µÚ  

# -3.6 �qJ'�×opq×'ø�  

å�È�£æçÈSþèé  
ö ½�3�áê¤8ën8ìíîïð  
¥ n=16¥ y=8.33x-15.88¥ (R^2=0.807) 

2011+2012
Éf�fz>llZl�f<f?n>zz=

w = f�fZ>zZp?

Z

=Z

mZ

oZ

zZ

?ZZ

?=Z

Z n ?Z ?n =Z
_`ÄÌÊfa~�b

_Ï
fa
Ë6
Z
>=
n
�
=
b

_ÏfË6Z>=n�=

�1fa_ÏfË6Z>=n�=b
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; -3.7 hi��()'./  2012 [J�� 2012 ['�qJ'�  (cm)

§�ª
³�

¥P 
P¸Q

���
���

¬®�
¸Q

ª�� °Cå
A©��
¦A³®

§�²
 

��ª
� 

�ÄZ? Z Z z o ¬O¥���qÇÈ ?Z
�ÄZ? n n ?Z ?p ¬O¥���¥�¡·

�ÄZ? ?Z ?Z ?m ?n ¬O¥�� mZ lZ
�ÄZ? ?n ?n ?m ?l ¬O¥���qÇÈ

�ÄZ? =Z =Z ?m z ¬O¥���qÇÈ zZ
�ÄZ? =n =n � ?= ¬O¥���qÇÈ =Z =n
�ÄZ? lZ lZ z =? ¬O¥���¥�¡· =Z
�ÄZ? ln ln ?p ?z ¬O¥��

�ÄZ? mZ mZ ?m ?o ¬O¥�� oZ
�ÄZ? mn mn � =m ¬O¥�� �Z mZ
�ÄZ? nZ nZ ?l ?l ¬O¥���qÇÈ ?Z
�ÄZ? nn nn ?= ?= ¬O¥�� lZ
�ÄZ? oZ oZ ?p ¬O¥�� zZ =Z
�ÄZ? on on � ¬O¥�� mZ pZ
�ÄZ? pZ pZ z ¬O¥�� =Z �Z
�ÄZ? pn pn ?l =p ¬O¥�� lZ lZ mZ
�ÄZ? zZ zZ ?m ¬O¥�� ?Z ?Z mZ =Z
�ÄZ? zn zn ?o ll n ?Z ?Z mZ
�ÄZ? �Z �Z =l n lZ zZ
�ÄZ? �n �n lo zZ
�ÄZ? ?ZZ ?ZZ ?p =Z oZ ?Z
�ÄZ?fÚÛ ?=>n ?m>z n>Z =z>o Z>n Z>Z ?>p l>? ?>Z ?m>l p>?
�ÄZ= Z <mZ z ?? ¬O¥�� mZ
�ÄZ= n <ln ?l ?= ¬O¥�� n
�ÄZ= ?Z <lZ p ?n ¬O¥�� ?n
�ÄZ= ?n <=n ?n ?m ¬O¥���¥�¡·

�ÄZ= =Z <=Z ?= ?n ¬O¥��

�ÄZ= =n <?n � ?l ¬O¥�� =Z
�ÄZ= lZ <?Z � ?= ¬O¥�� ?
�ÄZ= ln <n ?m ?? ¬O¥�� n
�ÄZ= mZ Z ?? ?? ¬O¥�� ?Z n
�ÄZ= mn n ?= ?l ¬O¥�� Z>? ?Z
�ÄZ= nZ ?Z ?= ?Z ¬O¥�� ? =Z lZ
�ÄZ= nn ?n ?Z ?= ¬O¥�� ?Z =Z
�ÄZ= oZ =Z � ?m ¬O¥�� ? ? ?Z
�ÄZ= on =n =n ¬O¥�� =Z zZ ?
�ÄZ= pZ lZ ?l ?� ¬O¥�� =Z lZ nZ
�ÄZ= pn ln ?= lZ mZ ?Z
�ÄZ= zZ mZ lp lZ =Z mZ n lZ
�ÄZ= zn mn mZ ¬O¥���¥�¡· �Z lZ =Z
�ÄZ= �Z nZ l� =Z =Z pZ ?Z
�ÄZ= �n nn ?Z =Z zZ =Z ?Z
�ÄZ= ?ZZ oZ lp n pZ =Z
�ÄZ=fÚÛ ?Z>� ?=>n n>o ??>Z ?l>o ?>= Z>Z Z>Z Z>= ?p>o =>Z
�ÄZl Z ?ln o ?= ¬O¥�� mZ ?Z
�ÄZl n ?lZ ?= ?l ¬O¥�� n ?Z
�ÄZl ?Z ?=n � =? ¬O¥�� ?Z =Z ?Z
�ÄZl ?n ?=Z z ?n ¬O¥�� n mZ ?
�ÄZl =Z ??n � =Z ¬O¥�� lZ ?Z n
�ÄZl =n ??Z ?? =o ¬O¥�� ?Z ?Z =Z
�ÄZl lZ ?Zn p ?= ¬O¥�� ? ?Z
�ÄZl ln ?ZZ p =Z ¬O¥�� ? ?Z
�ÄZl mZ �n p ?Z ¬O¥�� ? =Z
�ÄZl mn �Z ?Z ?n ¬O¥�� lZ
�ÄZl nZ zn ?Z ?? ¬O¥�� n
�ÄZl nn zZ ?= ?= ?Z
�ÄZl oZ pn ?? ?? n
�ÄZl on pZ ?? ?Z n ?Z
�ÄZl pZ on ?m ? =Z
�ÄZl pn oZ ?l ?m =Z ?Z
�ÄZl zZ nn o ??
�ÄZl zn nZ ?Z ?o n =Z
�ÄZl �Z ?= ?Z =Z
�ÄZl �n ?m nZ lZ
�ÄZl ?ZZ ?o mZ n
�ÄZlfÚÛ �>m ?l>o Z>n l>m ?>o ?z>? Z>Z Z>Z Z>Z ?>Z =>�
ÕÖ'ÚÛ ?Z>� ?l>o l>p ?m>l n>= o>m Z>o ?>Z Z>m ??>Z m>Z

���'�þfj

CªP
��
�

�
��
�

=Z??
[
�þ

=Z?=[
�þ

ØX�
�1:U
V�

ª¹���
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; -3.8 hi��()'./'��×ØX�q

2012.8.13
�ª¹���de

Z

n

?Z

?n

Z = m o z ?Z ?= ?m ?o ?z =Z == =m =o

�qJ'J��(cm)

2011.8.11
ª¹���de

Z

n

?Z

?n

Z = m o z ?Z ?= ?m ?o ?z =Z

�qJ'J��(cm)

# -3.7 �qJ'J��'��42011 [Y2012 [7

# -3.8 �q'ØÙ×���ßÖ�'ØÙ  

[ �qf�6r �{��  ¡ ~ØX
=ZZp =ZZp 447 -132
=ZZz ?ll>p �þd'ØX ==ZZz 399 -122 315
=ZZ� =ll>m �þd'ØX ==ZZ� 374 -158 277
=Z?Z =mZ>m �þd'ØX ==Z?Z 246 -57 216
=Z?? l?l>p �qJd'ØX ==Z?? 265 -216 189
=Z?= l�o>m �qJd'ØX ==Z?= 49

Z

?ZZ

=ZZ

lZZ

mZZ

=ZZz =ZZ� =Z?Z =Z?? =Z?=

�
q
fË
6
r

Z

?ZZ

=ZZ

lZZ

mZZ

�
�
�

�
�

�qf�6r

�����

�qJ'�fa~�b @ ¢£¤Mc'�þa�b @ £¤Mc'�þa�b

CªP =Z??[ =Z?=[ §�ª³� ¥P P¸Q ������ ¬®�¸Q ª�� °Cå A©��¦A³® §�²  ��ª� 

�ÄZ? ?=>n ?m>z n>Z =z>o Z>n Z>Z ?>p l>? ?>Z ?m>l p>?
�ÄZ= ?Z>� ?=>n n>o ??>Z ?l>o ?>= Z>Z Z>Z Z>= ?p>o =>Z
�ÄZl �>m ?l>o Z>n l>m ?>o ?z>? Z>Z Z>Z Z>Z ?>Z =>�
ÕÖ ?Z>� ?l>o l>p ?m>l n>= o>m Z>o ?>Z Z>m ??>Z m>Z

�qJ'���ØX�¥V�qf�6r
=Z??[ =Z?=[ '(q

¦§� l?l>p l�o>m z=>p =o>l� ''( ¦§�¨OP���©�I�LsùÐª

@4«¬@7 m>? l>n
®q� =�z>z lz�>o �Z>� lZ>m� ''( ®q�¨J��I<îL¯q'°±

@4«¬@7 ?>o =>? ²���©�I�LsùÐª
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�.�öfl©ñ¤:;S��	DäÈ��  

�.�./ö��ú<��=>  
¥ 1999 ¸ºP}Ù¿¼ª��ç\Ö·¤�Ð[Ç
��· 100 m ·§¨[� 3 ¦XL04, L05, L06]
ºÛ°±§¨®´¼Ú2012 ¸ 8 �ºªw§¨�º
Û°±£�±¯Ò´ª�Ð�·dQ®�}´¼Ú

w�Ð�· 20 m wº 2 mx2 m ·§¨Ý®÷ 18
1�PQ´ªr~�Ý® 1mx1m ·Ã~�Ýº 4
±¤´ªy¿z¿·ÇÇ·q�®÷¯´ªec�

ë3·�ÙØ�q×'�´¼Ú  
 
 
 
�.�.�ö��NO<PQ  
Á -3.9 º¤�Ð[Ç��º!�µ¤�Ð[Ç·q�·��®f´¼Ú¤�Ð

[Ç·�Ù©ôõ 55.1cm Á�¸· 51.3cm ÷ø45��ø¿¼Ú2008 ¸®ä
°±45åN��ø¿µXe -3.9]Úàáâã·��·ØU�Õ�¿±	±°
µ×·Ø �¿ªÕÑÒíî·Ó=·,ÛØ´±XY´(µ�ªâãTå·c

���Ù·¥zº��±Hµ¾Ø×�Çø¿µÚ  
 

; -3.9 §�ª³�×ª¹���'}���þ'ØÙ  
§�ª³�}� é�A°}� ª°�O�é£ ¥P P¸Q °Cå §�² 

CªP �� =Z?Z[ =Z??[ =Z?=[ =Z?Z[ =Z??[ =Z?=[ �þ }� �þ }� �þ }� �þ }� �þ
�Zm Z� nl>n nm>n o�>l zn>Z zp ?Z Z Z Z Z
�Zm =Z� n?>n nm>l om>n o�>z o�>Z ?Zm oZ Z �p ?n n= Z Z
�Zm mZ� n�>z o?>n oo>l on>l p=>z zm n pp lZ Z Z Z
�Zm oZ� mZ>l mz>z n=>Z nZ>l oz>z po mZ oo mZ Z oz n Z
�Zm zZ� lz>l m?>z mo>n p=>n nz>z �m mZ z= ?Z Z mn Z>? Z
�Zm ?ZZ� n?>l nZ>z oo>n pn>Z n�>l p� =Z �n lZ Z op ? p� ?Z
�Zn Z� mm>z n=>z n=>Z pm>Z o= =Z Z Z nz =Z Z
�Zn =Z� mm>l mp>Z nZ>l pZ>l z= lZ nm ?Z Z nn n Z
�Zn mZ� mn>n mn>n n=>l pl>n om>n �= lZ Z Z mp n Z
�Zn oZ� l�>l mp>Z nn>z o�>n on>z zo ?Z �Z lZ Z mZ Z>? o� ?
�Zn zZ� ml>z n?>Z nn>Z om>Z oo>n �z lZ pz ?Z Z no ? Z
�Zn ?ZZ� ml>z n?>n mp>z op>Z z?>z �z ?Z no ?Z Z Z Z
�Zo Z� m�>Z nn>n nn>z p=>Z Z pn ?Z pn ?Z ol ?n Z
�Zo =Z� mz>Z n�>l mz>n pl>l pm>Z pz lZ pz ? pz ? o= =Z Z
�Zo mZ� m=>Z nm>l mn>z n�>Z pZ>Z on lZ Z Z nz ?Z Z
�Zo oZ� mZ>l mn>Z mz>n nz>n oZ>n pp =Z Z Z nn n mo Z>?
�Zo zZ� mp>Z mp>n n=>Z o�>l om>n zn nZ Z Z mp ? oZ ?
�Zo ?ZZ� nz>l no>n ol>n pl>z oo>l zz ?Z Z Z pZ ? Z

ÕÖ mo>p n?>l nn>? o�>Z op>l zm>m =m>p pn>? ?Z>? zl>l ?>m no>= n>Z ol>n Z>p

³§�ª³�×é�A°'}�´:'»�´Ð=Z?=['e'ï
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# -3.9 ��'}�'ØÙ  

 
 

�.
öòóÒ3���ôÈSõö÷ø  

�.
./ö��ú<��=>  
àáâã��Á	µ�Ù©ª*©¦�º©ÖÏ÷øz 2.1 m ÀÁØÙ¿µÚ

m¦ëìÛ·s-·;°��·L�ª�� 2.1 m TUº©§s-·c��J
øGª��Ð��
Íº�µÚ2~ª���ØU�µØª¨©´¼s�

�Ù¿Gª§s-·c�©45�µÚy¾Áª��·Ó=Ø´±ªsÒ·ª

�±«®§¨´ªy·"�àºÛ°±XY´±°µÚ  
\Öéêºr-ºdQ�µ¬vº 2010 ¸Ä2011 ¸º§¨´¼ 2 Cx250 C

·§¨¯�Ø&�rs·dQº¯�®MqP} X́TL-1]ªy··êmºÛ°
±ª��Ä�®'�´ª�Ù 2.5m ÀÁº�Õ�µssû®�Ù 0.5m PØº
'�´¼Ú��PØºs 1 ®»¼½·ôõ��Ò®¯}´ªs·ÕÑÒ®ó�
¼Úw��·sûØ 1 ®»¼½·ôõ�Ò÷øªs·ÕÑÒ®ó�¼Ú§¨©ª
2012 ¸ 8 �º²³´¼Ú  

��'}�'ØÙ

Z

?Z

=Z

lZ

mZ

nZ

oZ

=ZZp =ZZz =ZZ� =Z?Z =Z?? =Z?=

µ
}
4
~
�
7
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�.
.�ö��NO<PQ  
§¨L�®¾¿ÀÁ·L�Ø·�`±Á -3.10 ºªsÒ·ª�±«®e -3.10

ºf´¼Ús·ÕÑÒ©ª�¸qÀÁºõ ±45´ª1.5m ÷ø 2m ·��Á
×45´¼Ú150 cm °¯·�º©¾¿ÀÁrsºs�&Ø
��Hª;°�
��6°±°µ¾Ø�f]Ù¿µÚ  
���£�_�Ð�TU·sÒ·uv®e -3.11 ºÀØ�¼Ú§¨�Ü�|}

Ù¿±°�÷�¼¼�ª°��õö©�ä�°�ªàáâãùúû§ü·��

��±°µ¾Ø���Ù¿µÚÀRª±¬º!�µ��qùú�·Dçïð®

���µ	
^@�_Ó=Ø´±ª"�Á>µØ�Çø¿µÚ  
 

; -3.10 ¶·IJKL¸q��()'./  
=Z?= ª´é�» ®«¬C �,Dé¬· ¥�·� _>Ï6zZZr _ÏfËf6r

Ë6�`È� Z>?zl Z>=�� Z>Zpl m>?zZ

=>Z3=>n� m�== =Z= nn mz ??oo>z ?>mn� �Z>��
?>n3=>Z� o?= l ln Z ??n>o Z>?mm �>Z�
?>Z3?>n� = Z Z Z Z>m Z>ZZZ Z>Z�
Z>n3?>Z� = Z>m Z>ZZZ Z>Z�
3Z>n� Z Z>Z Z>ZZZ Z>Z�

nnlz =Zn �Z mz ?=zl>? ?>oZm ?ZZ>Z�

=Z?? ª´é�» ®«¬C �,Dé¬· ¥�·� _>Ï6zZZr _ÏfËf6r

Ë6�`È� Z>?zl Z>=�� Z>Zpl m>?zZ

=>Z3=>n� ?lop =?m l o ll�>z Z>m=n zm>p�
?>n3=>Z� =mZ no n Z o?>? Z>Zpo ?n>=�
?>Z3?>n� = Z Z Z Z>m Z>ZZZ Z>?�
Z>n3?>Z� Z Z>Z Z>ZZZ Z>Z�
3Z>n� Z Z>Z Z>ZZZ Z>Z�

?oZ� =pZ z o mZ?>= Z>nZ= ?ZZ>Z�

=Z?Z ª´é�» ®«¬C �,Dé¬· ¥�·� _>Ï6zZZr _ÏfËf6r

Ë6�`È� Z>?zl Z>=��

=>Z3=>n� o=n ?l� ?no>? Z>?�n p=>p�
?>n3=>Z� ==o nz nz>z Z>Zpl =p>l�
?>Z3?>n� Z Z Z>Z Z>ZZZ Z>Z�
Z>n3?>Z� Z>Z Z>ZZZ Z>Z�
3Z>n� Z>Z Z>ZZZ Z>Z�
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Þ�
ÕÖ××

Þ�
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áâãä
åæç

èéê
ë
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ðñò óôÖ× óôÖ× 1,394 1,394 19 19 -- 13.6 -- -- -- -- -- 1 -- -- õö÷�
ðñò óôÖÕ óôÖÕ 924 924 17 17 -- 18.4 -- -- -- -- -- -- -- õö÷�
ðñò óôÖø óôÖø 863 863 17 17 -- 19.7 -- -- -- -- -- -- -- õö÷�
ðñò óôÖù óôÖù 1,777 1,777 36 36 -- 20.3 -- -- -- -- -- -- -- õö÷� Öú Öú Öú
ðñò óôÖû óôÖû 303 303 14 14 -- 46.2 -- -- -- -- -- -- -- üö÷� Öú Öú Öú
ðñò óôÖý óôÖý 305 305 6 6 -- 19.7 -- -- -- -- -- -- -- þ�êë Öú Öú Öú
ðñò óôÖ� óôÖ� 553 553 2 2 -- 3.6 -- -- -- -- -- -- -- þ�êë Öú Öú Öú
ðñò óôÖ� óôÖ� 421 421 7 7 -- 16.6 -- -- -- -- -- -- -- þ�êë Öú Öú Öú
ðñò óôÖ� óôÖ� 402 402 10 10 -- 24.9 -- -- -- -- -- -- -- þ�êë Öú Öú Õú
ðñò óô×Ö óô×Ö 333 333 3 3 -- 9.0 -- -- -- -- -- -- -- ����	� Öú Öú ×Öú
ðñò óô×× óô×× 799 799 23 23 -- 28.8 -- -- -- -- -- -- -- ����	� øýú Öú ×ú
ðñò óô×Õ óô×Õ 164 164 6 6 -- 36.6 -- -- -- -- -- -- -- áâãäåæç ý�ú Öú ø×ú
ðñò óô×ø óô×ø 462 462 14 14 -- 30.3 -- -- -- -- -- -- -- ìíîïêë ø×ú �ú û�ú
�
¿� �ôÖ× �ôÖ× 389 389 7 7 -- 18.0 -- 63 -- 162.0 -- -- -- õö÷� Öú Öú Öú
�
¿� �ôÖÕ �ôÖÕ 526 526 9 9 -- 17.1 -- 128 -- 243.4 -- -- -- õö÷� Öú Öú Öú
�
¿� �ôÖø �ôÖø 475 475 10 10 -- 21.1 -- 61 -- 128.4 -- -- -- ìíîïêë Öú Öú øÖú
�
¿� �ôÖù �ôÖù 344 344 3 3 -- 8.7 -- 6 -- 17.4 -- -- -- �� Öú Öú Õùú
�
¿� �ôÖû �ôÖû 471 471 1 1 -- 2.1 -- 3 -- 6.4 -- -- -- �� Öú Öú Õýú
�
¿� �ôÖý �ôÖý 533 533 1 1 -- 1.9 -- 3 -- 5.6 -- -- -- ìíîïêë Öú Öú ��ú
�
¿� �ôÖ� �ôÖ� 315 315 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- ìíîïêë �ú Öú �Õú
�
¿� �ôÖ� �ôÖ� 103 103 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- ����	� øýú Öú ×ýú
�
¿� �ôÖ� �ôÖ� 233 233 9 9 -- 38.6 -- 18 -- 77.3 -- -- -- ����	� ø�ú Öú �ú
�
¿� �ô×Ö �ô×Ö 458 458 9 9 -- 19.7 -- 56 -- 122.3 -- -- -- áâãäåæç ûÕú Öú ×ýú
�
¿� �ô×× �ô×× 320 320 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- áâãäåæç ù�ú ýú ùøú
�
¿� �ô×Õ �ô×Õ 293 293 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- èéêë ×ýú ù�ú øýú
�
¿� �ô×ø �ô×ø 366 366 1 1 -- 2.7 -- 1 -- 2.7 -- -- -- èéêë ÕÖú ý�ú ×Õú
�
¿� �ô×ù �ô×ù 217 217 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- èéêë øûú øûú øÖú
�
¿� �ô×û �ô×û 606 606 6 6 -- 9.9 -- 41 -- 67.7 -- -- 1 -- ìíîïêë ùÕú Õú ûýú
�
¿� �ô×ý �ô×ý 428 428 5 5 -- 11.7 -- 16 -- 37.4 -- -- -- ìíîïêë Öú øùú ýýú
�
¿� �ô×� �ô×� 607 607 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- èéêë Öú ��ú Õ×ú
¾¿ ��ôÖ× ��ôÖ× 1,977 1,977 0 0 -- 0.0 -- 0 -- 0.0 -- 1 -- -- ìíîïêë ×ýú ×�ú ýýú
¾¿ ��ôÖÕ ��ôÖÕ 940 940 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- ìíîïêë øú ×�ú ý×ú
¾¿ ��ôÖø ��ôÖø 266 266 0 0 -- 0.0 -- 0 -- 0.0 -- -- -- áâãäåæç ûùú Öú ùýú
¾¿ ��ôÖù ��ôÖù 288 288 3 3 -- 10.4 -- 4 -- 13.9 -- 1 -- -- ìíîïêë ÕÖú Öú ù�ú
¾¿ ��ôÖû ��ôÖû 536 536 0 0 3 0.0 5.6 0 14 0.0 26.1 ìíîïêë ø�ú Öú û�ú
¾¿ ��ôÖý ��ôÖý 381 504 0 0 0 0.0 0.0 0 0 0.0 0.0 ìíîïêë Öú ùú �ýú
¾¿ ��ôÖ� 123 0 0.0 0 0.0 ìíîïêë øûú Öú ýûú
¾¿ ��ôÖ� ��ôÖ� 180 1,158 6 8 7 33.3 6.0 126 58 700.0 50.1 1 ìíîïêë øÖú Öú ùûú
¾¿ ��ôÖ� 978 2 2.0 1 1.0 ìíîïêë øýú ýú ûøú
¾¿ ��ô×Ö ��ôÖ� 468 908 0 9 1 0.0 1.1 0 1 0.0 1.1 ìíîïêë Õýú Õ�ú ù�ú
¾¿ ��ô×× 440 9 20.5 36 81.8 1 ìíîïêë ø�ú Öú ýÕú
¾¿ ��ô×Õ ��ôÖ� 521 694 6 10 5 11.5 7.2 66 77 126.7 111.0 1 áâãäåæç ûùú Öú ùýú
¾¿ ��ô×ø 173 4 23.1 24 138.7 áâãäåæç Õ�ú ×�ú ûýú
¾¿ ��ô×ù ��ô×Ö 109 413 1 5 6 9.2 14.5 1 54 9.2 130.8 ìíîïêë ×�ú ûú ��ú
¾¿ ��ô×û 304 4 13.2 35 115.1 ìíîïêë Õ�ú Öú �Õú
���� ��ôÖ× ��ôÖ× 281 896 16 19 10 56.9 11.2 96 62 341.6 69.2 1 1 ìíîïêë Õøú Öú ��ú
���� ��ôÖÕ 615 3 4.9 31 50.4 1 ìíîïêë û�ú Öú ø�ú
���� ��ôÖø ��ôÖø 297 297 4 4 0 13.5 0.0 11 0 37.0 0.0 1 áâãäåæç �ýú Öú ×Öú
���� ��ôÖù ��ôÖù 281 281 0 0 0 0.0 0.0 0 0 0.0 0.0 èéêë ýú ý×ú øÕú
���� ��ôÖû ��ôÖû 497 497 0 0 2 0.0 4.0 0 2 0.0 4.0 èéêë Öú ��ú øú
���� ��ôÖý ��ôÖÕ 318 523 0 0 0 0.0 0.0 0 0 0.0 0.0 èéêë Õú �Öú Õ�ú
���� ��ôÖ� 205 0 0.0 0 0.0 ìíîïêë Öú Öú ×ÖÖú
���� ��ôÖý 461 -- -- 16 -- 34.7 -- 524 -- 1137.6 2 áâãäåæç û�ú Öú Öú
���� ��ôÖ� 1,148 -- -- 21 -- 18.3 -- 386 -- 336.2 ����	� ×ú Öú Öú
���� ��ôÖ� 1,328 -- -- 24 -- 18.1 -- 167 -- 125.7 ����	� Öú Öú �ú
���� ��ôÖ� 735 -- -- 1 -- 1.4 -- 3 -- 4.1 ����	� Öú Öú �ú
���� ��ô×Ö 294 -- -- 1 -- 3.4 -- 1 -- 3.4 üõ��� Öú Öú ×�ú
���� ��ô×× 1,035 -- -- 15 -- 14.5 -- 70 -- 67.6 üõ��� Öú Öú �ú
���� ��ô×Õ 1,287 -- -- 18 -- 14.0 -- 91 -- 70.7 õö÷� Öú Öú Öú
���� ��ôÖ× ��ôÖ× 558 737 0 15 14 0.0 19.0 0 686 0.0 930.8 3 áâãäåæç øýú Öú û�ú
���� ��ôÖÕ 179 15 83.8 30 167.6 áâãäåæç ûÖú Öú Öú
���� ��ôÖø ��ôÖÕ 125 524 7 13 10 56.0 19.1 24 17 192.0 32.4 1 áâãäåæç û×ú Öú Öú
���� ��ôÖù 399 6 15.0 14 35.1 áâãäåæç ×øú Öú Öú
���� ��ôÖû ��ôÖø 596 596 14 14 11 23.5 18.5 33 49 55.4 82.2 ����	� Öú Öú Öú
���� ��ôÖý ��ôÖù 155 155 13 13 12 83.9 77.4 120 40 774.2 258.1 ����	� Öú Öú Öú
���� ��ôÖ� ��ôÖû 203 203 10 10 13 49.3 64.0 89 53 438.4 261.1 ����	� Öú Öú Öú
���� ��ôÖ� ��ôÖý 470 470 12 12 13 25.5 27.7 106 78 225.5 166.0 ����	� Öú Öú Öú
���� ��ôÖ� ��ôÖ� 931 931 26 26 20 27.9 21.5 233 304 250.3 326.5 1 ����	� Öú Öú øú
���� ��ô×Ö ��ôÖ� 963 963 -- -- 27 -- 28.0 -- 202 -- 209.8 ����	� Öú Öú Õú
���� ��ô×× ��ôÖ� 1,137 1,137 -- -- 23 -- 20.2 -- 129 -- 113.5 üõ��� Öú Öú Öú

�� 31,278 37,565 396 396 273 12.7 16.6 1,476 3,068 47.2 167.3 11 3 2 2 ×�ú ×Öú øÕú
�ÑÒÓÔ�ÑÒÓÔ�ÑÒ������à�ÓÔ�ÑÒÔÛ�ÑÒ�Ô� �!ðñò�"�#
�$
��������%&'�����'�(¿)*+,-



 4-13 

�

h�1���<����Q<����@�l���3wm@Zk��JÉ�nol��p�y�

�

h�1�,�JÉ����@����3�

�

�


�� à�
ÉÊ
Ô

ÉÊÎÏ.ÚÐ
ÑÒ
ÓÔ

Ø�ÙÚÐ
ÑÒ
ÔÛ

Ø�ÙÚÐ

ÕÖ×× èéêë � Õ/ý × Ö/ù × Ö/ù
ÕÖ×Õ èéêë ø ×/ø Õ ×/û Õ ×/û
ÕÖ×× �� Õ Ö/� ù ù/� � ××/Ö
ÕÖ×Õ �� Ö Ö ôô ôô ôô ôô
ÕÖ×× áâãäåæç � Õ/� ûÖ ×�/Ö Õ×� �ù/Ö
ÕÖ×Õ áâãäåæç ù Õ/ø Õ� ×Õ/� ��Ö øùý/�
ÕÖ×× ìíîïêë ÕÕ ×Ö/� �× �/û ùùù ù×/ø
ÕÖ×Õ ìíîïêë ý ù/ù Õ� ý/× ×�� ùÕ/�
ÕÖ×× þ�êë ù ×/� Õû ×ù/� ôô ôô
ÕÖ×Õ þ�êë Ö Ö ôô ôô ôô ôô
ÕÖ×× ����	� ×Ö û/Õ ××ý ÕÕ/ù ý×ø ××�/Õ
ÕÖ×Õ ����	� � ý/û ×ùÕ Õ×/� ×Õ�Õ ×�ý/ø
ÕÖ×× üö÷� × Ö/ø ×ù ùý/Õ ôô ôô
ÕÖ×Õ üö÷� Ö Ö ôô ôô ôô ôô
ÕÖ×× üõ��� Ö Ö ôô ôô ôô ôô
ÕÖ×Õ üõ��� ø Õ/ùýý ø�/Ö ×û/� ÕÖÖ �×/×
ÕÖ×× õö÷� ý û/� ×Öû ×�/� ×�× øÕ/û
ÕÖ×Õ õö÷� × ×/ø ×� ×ù/Ö �× �Ö/�
ÕÖ×× 0� ý× ø×/ø ø�ý ×Õ/� ×ù�ý ù�/Õ
ÕÖ×Õ 0� Õø ×û/� Õ×� ×ø/� Õøùù ×ù�/û

�ðñò�À�Á"�ÔÛ*1234565�7þ�êë68�9:


�� À�Á
ÉÊ
Ô

ÉÊÎÏ.ÚÐ
ÑÒ
ÓÔ

Ø�ÙÚÐ
ÑÒ
ÔÛ

Ø�ÙÚÐ

ÕÖ×× ðñò� ×ø �/� ×�ù ÕÖ/Ö � �
ÕÖ×× ���� � û/� ×Öø ×�/Ö ýù� ××ø/û
ÕÖ×Õ ���� � û/� ×ùû Õû/ù ×ûû� Õ�Õ/ý
ÕÖ×× ���� � Õ/û Õø �/Õ ×ø� ûû/ø
ÕÖ×Õ ���� ×Õ �/� ××û ×ø/× ×øÖý ×ù�/ù
ÕÖ×× ¾¿ ×û �/� øû ù/ý Õ�ø ø�/×
ÕÖ×Õ ¾¿� ý ù/Õ ÕÕ û/Õ ÕÖù ù�/ý
ÕÖ×× �
¿� ×� ý/� ý× �/× ø�ý û�/Õ

0� ý× ø×/ø ø�ý ×Õ/� ×ù�ý ù�/Õ
�ðñò�À�Á"�ÔÛ*1234565

�ÕÖ×Õ��¾¿�!;�<-ÉÊ=>?@ABC

�ÕÖ××�������!;�<-ÉÊ=>?@ABC
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× QË�QïR Weigela middendorffiana S S ×ý ×ÕÖ � û ø ×ø ý� � û
Õ TT�îÌ Sorbus americana subsp. japonica ×ø �Ö � ù ×× ùø Õ � Õ
ø UVW	T Acer ukurunduense ×Õ ýû � ù ×Õ ×Õø ù � ×
ù XYQZ[ Vaccinium ovalifolium S ×× ×Öû � ø × ý � Õ ù
û ����	 Betula ermanii ×× �ù ý û ×ý ý× û ý û
ý Ë\QWXïï] Menziesia pentandra ×× ý× � ù ×Õ ýÕ û û Õ
� ^_îÁ`a Cirsium kamtschaticum ×Ö ùù Õ ù ù ×ý �ý ù Õ ø ù ø
� ab�Àc Acer tschonoskii � ùû � Õ � øÕ × ý
� îÂ	_�ï� Spiraea betulifolia S S � ×�� ù ø × ×Õ Õý ø û × × Õ
×Ö UU	Zde Vaccinium smallii � ý× ý Õ Õ ø Õ
×× UU�fde Viburnum furcatum � ÕÕù � û ×Õ� û
×Õ ^_î`XW Prunus nipponica var. kurilensis S S � øÕ ý × Õ ø Õ
×ø agîí Juncus beringensis dst S ý ××ù Õ ø × � Õ� Õ × × ø Õ
×ù ahTW Quercus mongolica var. grosseserrata ý ×Öý ø ø ù �ø × ø
×û QW]YTT�îÌ Sorbus matsumurana S ý ×ø ù Õ ý ×� ø ø
×ý agîì�de Alnus crispa subsp. maximowiczii ý ×Õ ù Õ � ×Ö ù Õ Õ
×� agîi�ejQ Conioselinum filicinum ý ý ù Õ � ù ø × Õ ×
×� ��bÄQQ^kQ Sanguisorba stipulata S S û ûý� × × ø ×ø ××Ö Õ Õ Õ û Õ
×� í^í Taxus cuspidata û Õû û ù ×û ù
ÕÖ ìQ^l�Àc Acer japonicum û Õù Õ ø × × ×
Õ× í�g�Àc Acer mono subsp. mono û ×ù ø Õ Õ û × ×
ÕÕ agîXYZm Carex spectabilis subsp. flavocuspis S S ù ×ý× × Õ × � Õý × Õ ø ×
Õø ^_îde�	íkQ Trollius riederianus var. riederianus S S ù �û × × Õ û ×Ö� Õ ø
Õù d�QïR Hydrangea paniculata ù ×Ö ù × ×× ×
Õû ÁheT_ Aria alnifolia ù ×Ö Õ Õ
Õý �gîì�de Alnus hirsuta ù � × ø ù ù
Õ� agî`XW Prunus maximowiczii ù � Õ Õ × Õ ×
Õ� agînlÁ`a Cirsium kamtschaticum subsp. pectinellum var. alpinum S ù ý × ø ù Õ� × × Õ
Õ� agîÌ]oQïTR Glyceria alnasteretum S ø ø�� × Õ � ×� ø Õ Õ
øÖ U��c Polygonum weyrichii var. alpinum S S ø �ý Õ × � ý� ø × × Õ
ø× ÁU�� Fraxinus lanuginosa f. serrata ø �× ø
øÕ íldV�gZ Calamagrostis canadensis var. langsdorffii ø ÕÕ × Õ ù ù Õ × ×
øø Ëîpa Euonymus alatus f. striatus ø ×� ø
øù ��bTT�îÌ Sorbus sambucifolia S ø ×ù ø û ×× × Õ Õ
øû Á�adíqïm Ilex sugeroki var. brevipedunculata S ø ×ù ø Õ ýø × ×
øý agîír� Ligustrum tschonoskii ø � ø × ý ×
ø� ��bdV�gZ Calamagrostis sachalinensis ø � ø ø × Õ ×
ø� gîse_oQî Aruncus dioicus var. tenuifolius ø ý × Õ � ×ý Õ Õ Õ × ×
ø� ï�QÂ_ Toxicodendron radicans subsp. orientale ø ø Õ ×
ùÖ ÄÌîï Abies sachalinensis Õ Õû Õ Õ Õ × ×
ù× agîVîha Viburnum wrightii Õ ×� Õ × � ×
ùÕ ^��Âî Geum pentapetalum S S Õ ×Ö Õ ý ×Ö × × Õ Õ
ùø ïÂÁ]ní Hydrangea petiolaris Õ ù × × × × ×
ùù agîî��t Actinidia kolomikta Õ ø × × × Õ ×
ùû Á�	Tuv Epilobium sp Õ ø Õ
ùý Àwí^[ Rubus idaeus subsp. melanolasius Õ Õ × × × ×
ù� abgTR Salix reinii S × ×ù ×
ù� akVlkQ Nepeta subsessilis × ×ø × × ×
ù� Àwf_� Athyrium brevifrons S × ×Ö × û ×û × × Õ ×
ûÖ Àw_�ï� Spiraea media var. sericea duv S × ×Ö ×
û× �ílr�í]j Tilia maximowicziana var. yesoana × � ×
ûÕ ËVbRX Solidago virgaurea subsp. leiocarpa S S × ù × � ×Ö × ù ø
ûø _Wb��]� Tilingia ajanensis S S × ø × ù û × × × ×
ûù aaËQ�� Cacalia auriculata var. kamtschatica × ø × ù ù
ûû íseÄWdU Bistorta officinalis subsp. japonica S × ø ×
ûý _Q�`XW Padus ssiori × ø ×
û� e�Zm Carex pyrenaica S S × Õ × × ×
û� ÀwgîìR Lespedeza bicolor × Õ ×
û� UU\�R Artemisia montana × × × û û
ýÖ ÀwíWXn Urtica platyphylla × × × ù ù
ý× Àwxkí Juncus filiformis S × × × ø ø
ýÕ �lWrQÞQ Peucedanum terebinthaceum × × × × û ×
ýø agîì�_oQyÂ Clematis alpina var. ochotensis S × × × × û ×
ýù Àwïï] Rhododendron camtschaticum S S × × × × ×
ýû RoQ]z���X Allium victorialis subsp. platyphyllum × × × × ×
ýý Áe�Wîï Thalictrum minus var. hypoleucum × × ×
ý� ílVWa Schizophragma hydrangeoides × × ×
ý� ÀwdîÂ	_�ï� Spiraea betulifolia var. aemiliana S S × × ×
ý� Àw{oQ��rX Lonicera alpigena subsp. glehnii duv × × ×
�Ö UU�íË�kQ Geum aleppicum × × ×
�× �laÌ� Agastache rugosa × × ×
�Õ eì� Phellodendron amurense × × ×
�ø e�^zXZm Carex mertensii var. urostachys S × × ×
�ù XÂî	T Clinopodium chinense subsp. grandiflorum × × ×
�û �\da Lonicera caerulea subsp. edulis S S × × ×
�ý nÂT_ Actinidia arguta × × ×
�� nl_	 Carpinus cordata × × ×
�� i�r�g� Leibnitzia anandria × × ×
�� {Yìï�	T Euonymus macropterus × × ×
�Ö agîì�`U Arabidopsis kamchatica subsp. kamchatica S S × × ×
�× ^_î`n Sasa kurilensis � ùý Õ ø Õ
�Õ UU	_o�î Lastrea quelpaertensis S û ×Ö × × × Õ
�ø UUí�Ì� Polygonum sachalinense ù × ø ×
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�ù 	|ËgTR Salix bakko ù × ø ×
�û U�dV�gZ Calamagrostis gigas S ù ù
�ý UdÀgTR Salix sachalinensis ù ù
�� Xîí`n Sasa senanensis ø � × × ×
�� ab`XW Prunus nipponica S S ø � ø
�� Áe�se Petasites japonicus subsp. giganteus ø Õ Õ ×
�Ö gîììË Anaphalis margaritacea subsp. angustior ø × Õ ×
�× eï�Þb Impatiens noli-tangere ø ø
�Õ _oQ]oQZm Carex blepharicarpa ø ø
�ø \ï	{\Ì� Eupatorium chinense subsp. sachalinense ø ø
�ù ^_îl}�ËQ Sanguisorba grandiflora S Õ ×ý Õ
�û Àw��wQ Hemerocallis dumortierii var. esculenta S Õ � × ×
�ý ílReoQ Campanula lasiocarpa S S Õ û × ×
�� ÀwË`XW Primula cuneifolia subsp. cuneifolia bx S S Õ × × ×
�� ìVX}Zm Carex jacens Õ × ×
�� ÀwdXYX�kQ Saxifraga fusca subsp. fusca S Õ Õ
×ÖÖ UUìTQÌ Heracleum lanatum subsp. lanatum Õ Õ
×Ö× UU	gTR Toisusu urbaniana Õ Õ
×ÖÕ U{oQ Ulmus laciniata Õ Õ
×Öø ËQw�T Picris hieracioides subsp. japonica Õ Õ
×Öù Ë�Y�kQ Cardamine leucantha Õ Õ
×Öû Þeped_� Saxifraga japonica Õ Õ
×Öý awk	 Polygonum thunbergii Õ Õ
×Ö� awxUhe Mimulus inflatus Õ Õ
×Ö� agîÄQ	T Clinopodium sachalinense Õ Õ
×Ö� agîxïï] Tripetaleia bracteata S S Õ Õ
××Ö �_eR Euonymus alatus × ý ×
××× íÄe�Zm Carex hakkodensis S S × ù ×
××Õ ��bZhfd{À Luzula oligantha S S × ø ×
××ø gîQÂ_ Rhus trichocarpa × ø ×
××ù Á~Zmuv Carex sp S × Õ ×
××û íkïï] Ledum palustre subsp. diversipilosum S S × × ×
××ý _WblWt Dryopteris austriaca × × ×
××� _}ÄËZa} Viola kitamiana buy S × × ×
××� ìXn�^Ì� Orchis aristata S × × ×
××� xUde Magnolia obovata × × ×
×ÕÖ Àw{fXlV� Veronica stelleri var. longistyla duv S S × ×
×Õ× ÁW_�n Boykinia lycoctonifolia S S × ×
×ÕÕ í Juncus effusus var. decipiens × ×
×Õø ílsXY Pentstemon frutescens S S × ×
×Õù Qîdaï	 Sanicula chinensis × ×
×Õû Àw[îT Aster glehni var. glehni × ×
×Õý Àwd\ï	��W Galium kamtschaticum var. kamtschaticum × ×
×Õ� Àwd\Yí�n Angelica sachalinensis × ×
×Õ� Àwd�jQe�� Caltha palustris subsp. barthei S × ×
×Õ� Àwîï Picea jezoensis × ×
×øÖ UU	�bï�	T Cardamine scutata × ×
×ø× UUf_� Athyrium pterorachis × ×
×øÕ UXXÂî��W Galium trifloriforme × ×
×øø UXd��Zm Carex foliosissima × ×
×øù U_� Dryopteris crassirhizoma × ×
×øû U�_�ï� Filipendula kamtschatica × ×
×øý nW_T_oQî Cimicifuga simplex × ×
×ø� Zmuv Carex sp × ×
×ø� ï	fU�Ä Clintonia udensis S × ×
×ø� ÄQmse Ligularia hodgsoni S × ×
×ùÖ 	í�íkQ Veratrum album subsp. oxysepalum var. grandiflorum × ×
×ù× ìXi�ThT Macropodium pterospermum S × ×
×ùÕ {f[\Qí^[ Rubus pseudo-japonicus × ×
×ùø {WR_Zm Carex augustinowiczii × ×
×ùù ah	_oQ Lysichiton camtschatcense × ×
×ùû gî�VT Lactuca raddeana var. elata × ×
×ùý \sZîkQ Cacalia hastata subsp. orientalis × ×

0� ý øù ùÕ Õ�Õ øÖ�� ×ùû ××û ÕÕ ùøý ×ù�ý ×�ù ××× øÖ ûÖ �×

���P����Ó�ÑÒ������É�Ô�ÑÒÔÛ�ÑÒ�Ô� �!ðñò�"�#
�$
���%&'�����'�(¿)*+,-

��M!}|Ì�ZÄ$:�1���54

���)}|ÌcÃ�s|X��ÕÖÖ×��
)�������Ó!��������345�Ó����Ó$

)�������Ó��������345�Ó����Ó�
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t£��¤�1�¥���u¤¥¤¦£¦§¨©�¨ª��x1��«y¦£¦¬y§p¤�¨©®����£¯¨y©®�¦°¤��¨y©¦£§©¤¤¯§©¥�¦¯£§��¨ª�¦°¤�

�°§¯¤¦¨p¨�±¨y©¦£§©¬��¤£¬¦¤¯©�²¨pp£§®¨�§©����«��

Section number ����� 1 2 3 4 5 6 7 8 9 10 11 12 13
Distance (m) from�´$�st1�.µ¶· 0.0 0.5 3.4 4.1 4.30 4.45 4.8 5.05 5.4 5.6 6.6 7.0 9.1

                 �� to 0.7 3.4 4.1 4.30 4.45 4.8 5.05 5.4 5.6 6.6 7.0 9.1 10.0

� Trail Trail  Trail ��	 Trail   
Max. height of community (cm) ��
�� 170 43 8 24 - 52 - 41 - 49 - 37 180
Cover (%)    Shrub layer(S)�´�ô¸1^1- 100 - - - - - - - - - - - 100
��������Herb layer ´M�¸1^1- 70 100 10 90 - 100 - 100 - 100 - 100 70
               ��Moss layer(M)´r�¸1^1- - - - - - - - - - - - - -
Number of species´µW 5 14 2 7 - 12 - 8 - 15 - 16 8
 Pinus pumila´¹º»¼ (S) 5 . . . . . . . . + . . 5
 Rhododendron aureum´½¹¾¿ÀÁÂ¿Ã¾ 1 . . . . . . . . . . . 2
 Hemerocallis dumortieri  var. esculenta´ÄÅ¾Æ¾ÇÈºÉ 2 2 + + . 1 . . . 2 . 2 3
 Sanguisorba tenuifolia  var. grandiflora´ÊÀ»ËÌÍÎÏ 3 2 . . . + . + . 1 . 2 .
 Geum pentapetalum´ÊÇÂ¾Ð» 2 5 1 4 . 3 . 2 . 3 . 5 .
 Vaccinium vitis-idaea´ÎÃÍÍ . 1 . 1 . 1 . . . + . 1 2
 Carex blepharicarpa  var. dueensis´ÑÉÒÀÓÏÀ¾ÓÏÔÃ¾ . 2 . . . . . . . 2 . 1 .
 Pyrola faurieana   ÉÕÖ×ºÊØÂÅÏ . + . . . . . . . . . + .
 Platanthera tipuloides´ÙÅ¹¾Ú½ÅÊ×¾Û . + . . . . . . . . . . .
 Deschampsia flexuosa´ÎÜÔÔ½ . 1 . . . + . 1 . . . 1 .
 Calamagrostis langsdorffii´ºËÚÉ¾ÛØÔ . 1 . 1 . 1 . + . 1 . 2 2
 Coptis trifolia´Ý¼¹¾ÞÏÌÇ . + . . . 1 . . . . . . .
 Drosera rotundifolia´ÍÏÆÇÎ¾Ã . + . . . . . + . + . . .
 Primula cuneifolia´ÄÅ¾Îß¾ÕÂ . + . . . . . . . 1 . . .
 Solidago virga-aurea var. leiocarpa´ÎÉ¾Ò½¾Â . + . . . . . + . + . + +
 Sasa kurilensis´ÊÀ»ß¾ß . + . . . . . . . . . . .
 Loiseleuria procumbens´ÝÒÔ¾ÞÏ . . . + . . . . . . . + .
 Scirpus mazimowiczii´ÑÉÒÂàÔÃ¾ . . . 1 . 4 . 4 . 4 . . .
 Empetrum nigrum  var. japonicum´É¾ÇÎÏÕÇ . . . 1 . . . . . . . . .
 Carex hakkodensis´º×½ÇÔÃ¾ . . . . . 1 . . . . . . .
 Agrostis flaccida´ÝØ»áÉÙ¾ . . . . . 1 . . . . . + .
 Carex stylosa   ÕÏÔÔÃ¾ . . . . . + . . . + . . .
 Ledum palustre var. diversipilosum´ºÅ¼¼À¾ . . . . . + . . . . . . +
 Scirpus caespitosus �ÝÒ¹Ûº . . . . . . . 1 . 1 . . .
 Salix reinii´ÝØ»Ø¿½¾ . . . . . . . . . + . . .
 Cirsium pectinellum  var. alpinum´ÝØ»ßËâß¾Ý . . . . . . . . . + . + .
 Orchis aristata´¹ÂßÇÊ×¾Û . . . . . . . . . . . + .
 Gaultheria miquelana  ´ÀÕÑ»Ú½ . . . . . . . . . . . + .
 Lycopodium sitchense  var. nikoense´ÑÉÒãÉÃ¾ÚÉÔ¾Õ . . . . . . . . . . . + .
 Tilingia ajanensis´ÀÕÒäÇÀ¾Ç . . . . . . . . . . . + +
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t£��¤�1�«���u¤¥¤¦£¦§¨©�¨ª��x1��«y¦£¦¬y§p¤�¨©®����£¯¨y©®�¦°¤��¨y©¦£§©¤¤¯§©¥�¦¯£§��¨ª�¦°¤�

�°§¯¤¦¨p¨�±¨y©¦£§©¬��¤£¬¦¤¯©�²¨pp£§®¨�§©�������

Section number ����� 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Distance (m) from�´$�st1�.µ¶· 0.0 1.0 3.4 3.7 3.9 4.1 4.25 4.45 4.8 5.05 5.4 5.6 6.6 7.0 8.85

                 �� to 1.0 3.4 3.7 3.9 4.1 4.25 4.45 4.8 5.05 5.4 5.6 6.6 6.95 8.85 10.0

� Trail  Trail Trail Trail ��	 Trail
Max. height of community (cm) ��
�� 180 63 12 27 22 41 37 33 35 40 180
Cover (%)    Shrub layer(S)�´�ô¸1^1- 80 95
��������Herb layer ´M�¸1^1- 90 100 70 95 80 95 95 10 95 100 90
               ��Moss layer(M)´r�¸1^1- 65
Number of species´µW 11 15 10 9 3 13 - 11 - 12 6 15 - 16 10
 Pinus pumila´¹º»¼ (S) 80 2 95
 Rhododendron aureum´½¹¾¿ÀÁÂ¿Ã¾ 30 10
 Hemerocallis dumortieri  var. esculenta´ÄÅ¾Æ¾ÇÈºÉ 20 15 5 2 20 20 20 25
 Sanguisorba tenuifolia  var. grandiflora´ÊÀ»ËÌÍÎÏ 30 40 10 5 + + 5 1 5 15 10
 Geum pentapetalum´ÊÇÂ¾Ð» 20 90 70 90 60 60 30 5 60 80
 Vaccinium vitis-idaea´ÎÃÍÍ 20 + + 1 15 + 5 3
 Carex blepharicarpa  var. dueensis´ÑÉÒÀÓÏÀ¾ÓÏÔÃ¾ 10 10 + 1
 Pyrola faurieana   ÉÕÖ×ºÊØÂÅÏ + +
 Platanthera tipuloides´ÙÅ¹¾Ú½ÅÊ×¾Û + + +
 Deschampsia flexuosa´ÎÜÔÔ½ + 1 + 10 + 3 1
 Calamagrostis langsdorffii´ºËÚÉ¾ÛØÔ 10 10 1 1 + 3 10 5 10 20 10 15
 Coptis trifolia´Ý¼¹¾ÞÏÌÇ + + + 1 3 + 1
 Drosera rotundifolia´ÍÏÆÇÎ¾Ã + + + 2
 Primula cuneifolia´ÄÅ¾Îß¾ÕÂ 5 1 + 3
 Solidago virga-aurea var. leiocarpa´ÎÉ¾Ò½¾Â 1 1 2 + + + +
 Sasa kurilensis´ÊÀ»ß¾ß
 Loiseleuria procumbens´ÝÒÔ¾ÞÏ 1 + +
 Scirpus mazimowiczii´ÑÉÒÂàÔÃ¾ 15 60 35 25
 Empetrum nigrum  var. japonicum´É¾ÇÎÏÕÇ 5 30 10 +
 Carex hakkodensis´º×½ÇÔÃ¾ 5 20
 Agrostis flaccida´ÝØ»áÉÙ¾ + 3 1 +
 Carex stylosa   ÕÏÔÔÃ¾
 Ledum palustre var. diversipilosum´ºÅ¼¼À¾ 3
 Scirpus caespitosus �ÝÒ¹Ûº 10 1
 Salix reinii´ÝØ»Ø¿½¾
 Cirsium pectinellum  var. alpinum´ÝØ»ßËâß¾Ý 2 + 1
 Orchis aristata´¹ÂßÇÊ×¾Û + + +
 Gaultheria miquelana  ´ÀÕÑ»Ú½ + +
 Lycopodium sitchense  var. nikoense´ÑÉÒãÉÃ¾ÚÉÔ¾Õ +
 Tilingia ajanensis´ÀÕÒäÇÀ¾Ç + + + +
 Cornus canade ���������� + +
Hypericum kamtschaticum �¹ºÞ×½¾Û + +
 Vaccinium uliginosum �Âà»ÜÚ½ +
 Vacciniium oxycoccus �¼ÐÎÃÍÍ +
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t£��¤�1�W���u¤¥¤¦£¦§¨©�¨ª��x\��²y¦£¦¬y§p¤�¨©®����£¯¨y©®�¦°¤��¨y©¦£§©¤¤¯§©¥�¦¯£§��¨ª�¦°¤ 

�°§¯¤¦¨p¨�±¨y©¦£§©¬��¤£¬¦¤¯©�²¨pp£§®¨�§©����«� 

Section number ����� 1 2 3 4 5 6 7 8 9 10
Distance (m) from�´$�st1�.µ¶· 0.0 0.6 2.6 4.6 5.7 6.5 6.9 8.4 11.0 12.5
                 �� to 0.6 2.6 4.6 5.7 6.5 6.9 8.4 11.0 12.5 15.0
� Trail Trail Trail
Max. height of community (cm) ��
�� 100 60 - 52 - 8 24 40 38 130
Cover (%)    Shrub layer�´�ô¸1^1-��� 100 - - - - - - - - 60
��������Herb layer ´M�¸1^1-��� 70 100 - 100 - 12 100 60 100 100
               ��Moss layer´r�¸1^1-��� - - - - - - - - - -
Number of species´µW 12 15 - 8 - 3 8 8 7 12
 Pinus pumila´¹º»¼ (S) 5 . . + . . . . . 4
 Solidago virga-aurea   var. leiocarpa´ÎÉ¾Ò½¾Â 1 . . . . . . . . .
 Rubus pedatus´ÎÉ¾ÒºÊÎ¾ 1 . . . . . . . . .
 Tilingia ajanensis´ÀÕÒäÇÀ¾Ç + + . . . . . . . .
 Carex blepharicarpa  var. dueensis´ÑÉÒÀÓÏÀ¾ÓÏÔÃ 3 . . . . . . . . +
 Sanguisorba stipulata´ÑÉÒ×ÏÏÊÅÏ 3 . . . . . . . . 1
 Maianthemum dilatatum´»º¼¾ÐÅÏ 1 . . . . . . . . +
 Rhododendron aureum´½¹¾¿ÀÁÂ¿Ã¾ 1 1 . . . . . . . 1
 Coptis trifolia´Ý¼¹¾ÞÏÌÇ 1 2 . . . . . . . 1
 Phyllodoce caerulea´ÄÅ¾Ú¼É¾ß¾ÂÕ 1 2 . . . . . . . 1
 Hemerocallis dumortieri var. esculenta   ÄÅ¾Æ¾ÇÈºÉ 2 1 . . . . + . .
 Calamagrostis langsdorffii´ºËÚÉ¾ÛØÔ 2 2 . 1 . . . 1 2 2
 Salix reinii´ÝØ»Ø¿½¾ . 2 . 3 . . . . . 2
 Carex pyrenaica´½ÇÔÃ¾ . 2 . . . . . . . .
 Carex falvocuspis´ÝØ»ÂàÔÃ¾ . 1 . . . . . . . .
 Deschampsia flexuosa´ÎÜÔÔ½ . 1 . . . . . . . .
 Vaccinium uliginosum´Âà»ÜÚ½ . 2 . . . . . . 2 .
 Carex hakkodensis´º×½ÇÔÃ¾ . 2 . . . . . 1 + .
 Geum pentapetalum´ÊÇÂ¾Ð» . 5 . 5 . 2 5 4 5 .
 Platanthera tipuloides´ÙÅ¹¾Ú½ÅÊ×¾Û . + . + . . + + + .
 Scirpus caespitosus´ÝÒ¹Ûº . + . 2 . 1 3 2 . .
 Primula cuneifolia´ÄÅ¾Îß¾ÂÕ . . . + . . + + . .
 Agrostis flaccida´ÝØ»áÉÙ¾ . . . + . . . . . .
 Carex stylosa ÕÏÔÔÃ¾ . . . . . + 1 + + .
 Drosera rotundifolia´ÍÏÆÇÎ¾Ã . . . . . . 2 . . .
 Loiseleuria procumbens´ÝÒÔ¾ÞÏ . . . . . . 2 . . .
 Sasa kurilensis´ÊÀ»ß¾ß . . . . . . . + 2 3
 Streptopus streptopoides´ãÜÑÃÀ»ÕÇ . . . . . . . . . +
 Pyrola alpina´Î¹¾ÚºÊØÂÅÏ . . . . . . . . . +

,
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�°§¯¤¦¨p¨�±¨y©¦£§©¬��¤£¬¦¤¯©�²¨pp£§®¨�§©������� � � �

� � � � �

Section number ����� 1 2 3 4 5 6 7 8
Distance (m) from�´$�st1�.µ¶· 0.0 0.7 2.6 4.2 5.7 6.5 6.9 12.3
                 �� to 0.7 2.6 4.2 5.7 6.5 6.9 12.3 15.0
� Trail  Trail Trail
Max. height of community (cm) ��
�� 136 135 55 12 51 136
Cover (%)    Shrub layer�´�ô¸1^1-��� 100 35 60
��������Herb layer ´M�¸1^1-��� 75 100 90 10 85 80
               ��Moss layer´r�¸1^1-���
Number of species´µW 13 17 - 10 - 3 13 11
 Pinus pumila´¹º»¼ (S) 100 20 60
 Solidago virga-aurea   var. leiocarpa ÎÉ¾Ò½¾ +
 Rubus pedatus´ÎÉ¾ÒºÊÎ¾ 2 +
 Tilingia ajanensis´ÀÕÒäÇÀ¾Ç +
 Carex blepharicarpa  var. dueensis´ÑÉÒÀÓÏÀ 35 +
 Sanguisorba stipulata´ÑÉÒ×ÏÏÊÅÏ 5 5
 Maianthemum dilatatum´»º¼¾ÐÅÏ 5 +
 Rhododendron aureum´½¹¾¿ÀÁÂ¿Ã¾ 7 1
 Coptis trifolia´Ý¼¹¾ÞÏÌÇ 5 + +
 Phyllodoce caerulea´ÄÅ¾Ú¼É¾ß¾ÂÕ 1 5
 Hemerocallis dumortieri  var. esculenta   ÄÅ¾Æ¾ 15 5 1
 Calamagrostis langsdorffii´ºËÚÉ¾ÛØÔ 5 5 15 8 20
 Salix reinii´ÝØ»Ø¿½¾ 40 25 40
 Carex pyrenaica´½ÇÔÃ¾
 Carex falvocuspis´ÝØ»ÂàÔÃ¾
 Deschampsia flexuosa´ÎÜÔÔ½ 1
 Vaccinium uliginosum´Âà»ÜÚ½ 5 + 2
 Carex hakkodensis´º×½ÇÔÃ¾ 5 2 1 10 1
 Geum pentapetalum´ÊÇÂ¾Ð» 80 85 1 80
 Platanthera tipuloides´ÙÅ¹¾Ú½ÅÊ×¾Û + + +
 Scirpus caespitosus´ÝÒ¹Ûº 10 + 15
 Primula cuneifolia´ÄÅ¾Îß¾ÂÕ + + 1
 Agrostis flaccida´ÝØ»áÉÙ¾ + +
 Carex stylosa ÕÏÔÔÃ¾ +
 Drosera rotundifolia´ÍÏÆÇÎ¾Ã 1
 Loiseleuria procumbens´ÝÒÔ¾ÞÏ 1
 Sasa kurilensis´ÊÀ»ß¾ß 1 40
 Streptopus streptopoides´ãÜÑÃÀ»ÕÇ + +
 Pyrola alpina´Î¹¾ÚºÊØÂÅÏ +
 Cornus canade ���������� + +
 Vaccinium vitis-idaea´ÎÃÍÍ +
Hypericum kamtschaticum �¹ºÞ×½¾Û +

,
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t£��¤�1������u¤¥¤¦£¦§¨©�̈ ª��x¥��±¦��±§¦¬y�§©¤��©¨¯¦°¤£¬¦¤¯©�¬�¨³¤���£¯¨y©®�¦°¤��¨y©¦£§©¤¤¯§©¥�

¦¯£§��¨ª�¦°¤��°§¯¤¦¨p¨�±¨y©¦£§©¬��¤£¬¦¤¯©�²¨pp£§®¨�§©����«��

Section number ����� 1 2 3 4 5 6 7
Distance (m) from�´$�st1�.µ¶· 0.0 1.8 4.8 5.4 6.0 7.4 8.3
                 �� to 1.8 4.8 5.4 6.0 7.4 8.3 11.8

Trail Trail õ�
Max. height of community (cm) ��
�� 29 35 4 29 - 5 21
Cover (%)    Shrub layer(S)�´�ô¸1^1-��� - - - - - - -
��������Herb layer ´M�¸1^1-��� 100 100 + 30 - + 100
               ��Moss layer(M)´r�¸1^1-��� 40 50 - - - - 50
Number of species´µW 13 13 1 5 - 1 15
 Rhododendron camtschaticum´ÄÅ¾¼¼À¾ 2 . . . . . .
 Spiraea betulifolia´»Ð¹¾ÀÍ¼Ã 1 . . . . . .
 Vaccinium ovalifolium  var. coriaceum´ÄÅ¾ÂàÏÔÎ¾ 1 . . . . . .
 Lycopodium sitchense var. nikoense´ÑÉÒãÉÃ¾ÚÉÔ¾Õ 1 1 . . . . .
 Dicranum  sp.´À�Ù�Î¾Ã� (M) 2 2 . . . . 1
 Geum pentapetalum´ÊÇÂ¾Ð» 3 5 . + . . 4
 Sanguisorba stipulata´ÑÉÒ×ÏÏÊÅÏ 2 1 . + . . .
 Phyllodoce caerulea forma yesoensis´ÎÄÅ¾¼É¾ß¾ÂÕ 2 2 . . . . .
 Pleurozium schreberi ÑÊ¹ºÎ¾Ã (M) 2 2 . . . . .
 Gaultheria miquelana ´ÀÕÑ»Ú½ 1 2 . . . . .
 Rhododendron aureum´½¹¾¿ÀÁÂ¿Ã¾ 2 1 . . . . .
 Vaccinium vitis-idaea´ÎÃÍÍ 1 2 . . . . .
 Calamagrostis langsdorffii´ºËÚÉ¾ÛØÔ 1 1 . . . . .
 Phyllodoce aleutica´âÞÚ¼É¾ß¾ÂÕ . 1 . . . . 2
 Coptis trifolia´Ý¼¹¾ÞÏÌÇ . 1 . . . . .
 Polygonum weyrichii var.  alpinum´ÞÇÑÈ¾ . 2 . . . . .
 Carex falvocuspis´ÝØ»ÂàÔÃ¾ . . + 2 . + +
 Tilingia ajanensis´ÀÕÒäÇÀ¾Ç . . . + . . .
 Solidago virga-aurea var. leiocarpa´ÎÉ¾Ò½¾Â . . . + . . .
 Phyllodoce caerulea´ÄÅ¾Ú¼É¾ß¾ÂÕ . . . . . . 3
 Carex pyrenaica´½ÇÔÃ¾ . . . . . . 2
 Arcterica nana´ÎÜ¹¾¼É¾ß¾ÂÕ . . . . . . 2
 Deschampsia flexuosa´ÎÜÔÔ½ . . . . . . 2
 Cladonia  sp. ¹¿Î¾Ã� (M) . . . . . . 1
 Sanionia uncinata   É½¾¹ºÎ¾Ã (M) . . . . . . 1
 Loiseleuria procumbens´ÝÒÔ¾ÞÏ . . . . . . 1
 Cetraria ericetorum  »½¹¾ÄºÕÇÑº (M) . . . . . . 1
 Salix reinii´ÝØ»Ø¿½¾ . . . . . . +
 Empetrum nigrum var. japonicum´É¾ÇÎÏÕÇ . . . . . . +
 Pinus pumila´¹º»¼ . . . . . . +

,
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t£��¤�1�����u¤¥¤¦£¦§¨©�¨ª��x¥��±¦��±§¦¬y�§©¤��©¨¯¦°¤£¬¦¤¯©�¬�¨³¤��£¯¨y©®�¦°¤��¨y©¦£§©¤¤¯§©¥�

¦¯£§��¨ª�¦°¤��°§¯¤¦¨p¨�±¨y©¦£§©¬��¤£¬¦¤¯©�²¨pp£§®¨�§©�������

Section number ����� 1 2 3 4 5
Distance (m) from�´$�st1�.µ¶· 0.0 1.8 5.1 7.4 8.3
                 �� to 1.8 5.1 7.4 8.3 11.8

Trail õ�
Max. height of community (cm) ��
�� 53 52 21 5 40
Cover (%)    Shrub layer(S)�´�ô¸1^1-���
��������Herb layer ´M�¸1^1-��� 100 95 20 1 100
               ��Moss layer(M)´r�¸1^1-��� 40 30
Number of species´µW 17 18 7 3 17
 Rhododendron camtschaticum´ÄÅ¾¼¼À¾ 25
 Spiraea betulifolia´»Ð¹¾ÀÍ¼Ã 1 5
 Vaccinium ovalifolium  var. coriaceum´ÄÅ¾ÂàÏÔÎ¾ 10
 Lycopodium sitchense  var. nikoense´ÑÉÒãÉÃ¾ÚÉÔ¾Õ 3 1 2
 Dicranum  sp.´À�Ù�Î¾Ã� (M) 20 2 1
 Geum pentapetalum´ÊÇÂ¾Ð» 70 80 + + 90
 Sanguisorba stipulata´ÑÉÒ×ÏÏÊÅÏ 10 10 1
 Phyllodoce caerulea  forma yesoensis´ÎÄÅ¾¼É¾ß¾ÂÕ 40 35
 Pleurozium schreberi  ÑÊ¹ºÎ¾Ã (M) 20 2
 Gaultheria miquelana ´ÀÕÑ»Ú½ 8 3
 Rhododendron aureum´½¹¾¿ÀÁÂ¿Ã¾ 15 5
 Vaccinium vitis-idaea´ÎÃÍÍ 1 5 +
 Calamagrostis langsdorffii´ºËÚÉ¾ÛØÔ 2 5
 Phyllodoce aleutica´âÞÚ¼É¾ß¾ÂÕ 20
 Coptis trifolia´Ý¼¹¾ÞÏÌÇ 2 5
 Polygonum weyrichii  var.  alpinum´ÞÇÑÈ¾ 25
 Carex falvocuspis´ÝØ»ÂàÔÃ¾ 1 20 1 2
 Tilingia ajanensis´ÀÕÒäÇÀ¾Ç + 1 +
 Solidago virga-aurea  var. leiocarpa´ÎÉ¾Ò½¾Â 1 +
 Phyllodoce caerulea´ÄÅ¾Ú¼É¾ß¾ÂÕ 30
 Carex pyrenaica´½ÇÔÃ¾ 15
 Arcterica nana´ÎÜ¹¾¼É¾ß¾ÂÕ 10
 Deschampsia flexuosa´ÎÜÔÔ½ 1 1 + 10
 Cladonia  sp. ¹¿Î¾Ã� (M) 10
 Sanionia uncinata   É½¾¹ºÎ¾Ã (M)
 Loiseleuria procumbens´ÝÒÔ¾ÞÏ 5
 Cetraria ericetorum   »½¹¾ÄºÕÇÑº (M) 5
 Salix reinii´ÝØ»Ø¿½¾ 2
 Empetrum nigrum var. japonicum´É¾ÇÎÏÕÇ 2
 Pinus pumila´¹º»¼ 5
 Sanguisorba tenuifolia  var. grandiflora´ÊÀ»ËÌÍÎÏ + 1
 Luzula oligantha ���������� 2
 Campanula lasiocarpa .¹º»¼»½¾ +
 Primula cuneifolia´ÄÅ¾Îß¾ÂÕ +

g
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STy�1�Ö
@A�¶�

��1Õ

クマイザサ 70 126 60 135 90 169 70 115 60 142 90 135 73.3
トドマツ 10 45 5 29 2 55 + 4 2.8
イワガラミ + 10 1 12 + 13 5 15 + 6 1.0

トウゲシバ + 12 2 12 0.3
コヨウラクツツジ 1 43 0.2
ヒメタケシマラン + 6 + 10 0.0

マイヅルソウ + 8 + 9 + 8 0.0
ミズナラ + 12 + 8 + 9 0.0
ノリウツギ + 22 + 25 0.0

ツタウルシ + 12 0.0

0m 20m 40m 60m 80m 100m
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���S04-H4 
� 	���+O�h/$�jD"]Â][ßV1¢Âë!ÑP�/0_�ô�W� 101
�P�òóô+ 7�+«20_�ô1w{��#üê�+ 3��	���+ 21���
���S+ 16�D)+«20f(]}kÎå�BA���2.00m2P�BA2�q1O�
Õ�#üê�+ 18��	���+ 51��"<
TQR+ 11�D)+«20Ñ���S
ê�¬Z_!���1Õ� 25����(� 76cm+«20Ñ�1./µ� 57µ+«20
¬¬�ðP��1Õ+£9s«21��S�ç��çqç�52.5%��ý�ê��ç
�3.7���#üê��3.3���	����3.0��D)+«20 

2m��1�\+�«21� 95�P��1]E 34�ST1y�+�ÖE.20[
qy�� 20�P�ÖE.�*ç��TQRZ"<
TQR+�s«20òóôP��
D[qs2+#t.2�1�Ds«20[qs2-�[qÎåîV�3/[qs2E

.2Îå�� 1�+«20�Z2���2�1�Ds«20y�1¦ñØ�����
\P�r��1Z¦!��1+ëHe�[qy��r��11È+«20 

 
Í-4.19 
�É S04-H4�Î�
�ÅÆ�Ç!ÏÐ��ä5÷Ó$ 

 
 
 
 
 
 
 
 

Í-4.20 
�É S04-H4��½à� 

 

�������Ó.K
�Ô
!�$

0·¬Ñ
!ÒÓ$

ÔÕÖ>
���

÷×
�Þ���

ahTW ×� ×øû�/� ×�

����	 ø ø�×/Ö × ×

í�g�Àc Õ× øÕø/ø ×� ø

ÁheT_ ×� Õ��/Ö ×� ×

�ílr�í]j Õ ÕÖû/� Õ ×

ÙÚ ×Ö× Õ�Öý �û ×�

�·¬�Ûä�ÜÝ�Å�0J

/014 90 90 75 75 60 90 80

23�Species
1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

STy�1�Ö@
A�¶�

��
1Õ

ショウジョウスゲ 85 31 75 34 70 35 60 30 25 26 20ã40 52.5
チシマザサ 15 75 5 73 56 93 25 67 57 79 60 71 20ã40ã60ã80ã100 25.0

ミヤマガマズミ 10 42 3 24 0ã20 2.2

ミズナラ 15 95 1 66 + 19 1 31 1 60 + 6 0ã20ã40ã60ã80 3.0
オオバスノキ + 27 1 46 + 11 0ã20ã40 0.2
マイヅルソウ + 8 + 4 + 8 + 3 0.1

イタヤカエデ + 15 + 17 + 13 + 15 + 14 0.1

トドマツ + 5 20 110 + 26 + 12 3.3
イワガラミ + 47 + 22 + 13 1 14 + 11 0 0.2

ミヤマザクラ + 12 + 43 0.0

エゾスズラン + 15 + 33 80 0.0
アカミノイヌツゲ + 6 + 5 0.0

0m 20m 40m 60m 80m 100m
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23�Species
1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

1Õ
�|�

(E
(cm)

STy�1�Ö@
A�¶�

��
1Õ

ナナカマド + 10 + 10 0.0
ヒメイチゲ + 2 + 7 + 3 0.0
ハウチワカエデ + 33 + 27 1 50 1 35 0ã60 0.3
エゾノヨツバムグラ + 9 0.0
ツタウルシ + 8 1 13 5 21 10 21 1 15 2.8
オククルマムグラ 0.0
ツルアジサイ + 5 + 4 1 6 + 10 + 3 0.2
エゾタチカタバミ 0.0
ヤブニンジン + 13 0.0
ナニワズ + 18 0.0
アサダ 0.0
レンプクソウ + 3 + 4 0.0
チシマアザミ + 12 0.0
シウリザクラ 0.0
オオカメノキ + 16 0.0
ヒメタケシマラン 0.0
エンレイソウ属の一種 0.0
コマユミ × Õ� ß øù ß ×ù ß ×× 60 0.2
オオヤマサギソウ ß ×ù ß Õ� 80 0.0
アカミノイヌツゲ ß ×ù 0.0
クロウスゴ ß Õ� ß Õ� 0.0
ダケカンバ ß ý ß ×Ö ß ø ß ×� 100 0.0
エゾヤマザクラ ß øÕ 0.0
アズキナシ ß ùÕ × ×ÖÕ ß ùÖ 0ã20 0.2
ミネカエデ ß û 0.0
オクエゾサイシン ß ý ß � ß � ß � 0.0
ジンヨウイチヤクソウ ß û 0.0
コガネギク ß � 0.0
コヨウラクツツジ ø �û 20 0.5
イチヤクソウ ß ý 0.0
ヒメタケシマラン ß � ß � ß ø ß � 0.0
ハリギリ ß � 0.0
クルマバソウ ß ×Õ × ×� × ×ø ÕÖ Õø 3.7
ナナカマド ß ý 0.0
アキカラマツ ß ×× ß Õ� 0.0
ミヤマイボタ û ý� 80 0.8
コミヤマカタバミ ß ø 0.0
ヨブスマソウ ß ù� 0.0
オシダ ß ÕÖ × Õû 100 0.2
ミヤマトウバナ ß øý 80 0.0
オヒョウ ß ×Ö ß ù 0.0
トラノオシダ ß ×� 0.0
ホソイノデ ß � ß Õû 0.0
オオタチツボスミレ ß ø 0.0
クマイザサ øÖ �Õ 5.0
ヤマブキショウマ ß ÕÖ 0.0
エゾクロクモソウ ß ×ø 0.0
ミヤマスミレ ß � 0.0
エゾノイワハタザオ ß Õû 0.0
オオカサモチ ß ×û 0.0
サラシナショウマ ß ×× 0.0
コウライテンナンショウ ß ý 0.0

60m 80m 100m0m 20m 40m
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,��©�ª 
� �¼�1ÐÑP��ST1WX�Ö3t./0ê�ST�1 S04-H4P�	���
1mnD)(��ÕPy�+#t.�¬¬���!��/0ª2�ij�ðP��/
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�
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�\���<=>?�3�������KL 

 

ÆÇ(È�¸"� ¹�¸"ÏÐwpqrsijKLty�

ÛÜÝÞwßàÚáÙÚde>ý^ÌÚ¾��deÚÍy�

 
 

\����������F��I����&�KL���QR 

�� �¬:®��P���� 23OÕKeÄ���¯S¿��S��²�>?K/Q
RST;Õ<=L¨�LM!��/0QRST1UVWi§1õ½�º5ÀPfgh/

23�"p�M�^"��/æy���Ch/231N�ï�ÏZ-9D)�C

!20�� ¡+=D/��À�ñòh/23�3�����^_ijZYeÏe
ij�LM!20 
 
\�����KL��KLc� 
���KL� 
	
J�¬:®1�À1]E��¬�ij�æ� R13-Cd������R13-Ce��

®�R13-Cf�1 3��PÙ 6U÷Ø· 18U1BCij��� !2��-5.1ZÌ-5.1�0
�¬�R13-Cd��hP����+©ª«��e����Z®�R13-Ce, Cf���
������,D]�CZD«��/0 
� D��²OÕ�������S��r��y²����1 3 ��PÙ 4 U÷Ø·
12 U1BCij��� �ij!��2+�[1����LME.2é?êx7X
1ï� D)1abP��ij�´ED��Z+��!20[123��3�ij�

1BC�,D«20ij�1BCá2«�������1vw���20 
 

Í-5.1 Àw_�àÚÔ
á â�³F�à�Nã������
�É�!" 
À�Á  É äåæ 
�ÉK � ÏÐÓ ÀÁ 
� �5çÊ 
�ÉÔ níh

�×øôÕ è��½ãÔÕ ����	ãahTWé{fdV�gZ ÕÖ××� ÕÖ××� Ivê�ý ûÐëûÐ

�×øôû è��½ãÔÕ ����	ãì�R�éXîí`n�Ö ÕÖÖ�� ÕÖ×Õ� Ivê�ý ûÐëûÐ

�×øô�ì íbíî� TVì�n�ìíQ_d��n ÕÖ×Õ� ÕÖ×Õ� ÕÖ×Õ/�/×Öô Ivê�ÕßÒïIuêÕ ×Ðë×Ð

�×øô�ð íbíî� UUQ_d��n�ìÂVg ÕÖ××� ÕÖ××� é IIvê�ù ×Ðë×Ð

�×øôù è��½ãÔÕ ����	ãÄÌîïéXîí`nýÖ ÕÖÖ�� ÕÖ×Õ� Ivê�ý ûÐëûÐ

�×øô�ñ íbíî� _YïfXn�TVì�n ÕÖ××� ÕÖ××� é IIvê�ù ×Ðë×Ð

�×øô�Ò äòî� Áe�se�awk	 ÕÖ××� ÕÖ××� é IIvê�ù ×Ðë×Ð

�×øô× è��½ãÔÕ ����	ãí�gé^_î`n�Ö ÕÖ××� ÕÖ××� Ivê�ý ûÐëûÐ

�×øôø è��½ãÔÕ ����	ãí�géaaËQ�� ÕÖ××� ÕÖ××� Ivê�ý ûÐëûÐ

iie �×øô�ê íbíî� ìíQ_d��n�Xn\_ ÕÖ×Õ� ÕÖ×Õ� ÕÖ×Õ/�/×Öô Ivê�ÕßÒïIuêÕ ×Ðë×Ð

�×øô�ó íbíî� TVì�n�_YïfXn ÕÖ×Õ� ÕÖ×Õ� ÕÖ×Õ/�/×Öô Ivê�ÕßÒïIuêÕ ×Ðë×Ð

�×ÕôÕ è��½ãÔÕ ÄÌîïãahTWé{fdV�gZ ÕÖ××� ÕÖ××� Ivê�ý ûÐëûÐ
ôõ

Ân

ÕÖ××S
ÕÖ×ÕS

ÕÖ××ö
ÕÖ×ÕS

U_oYËï
!÷øù$

Ânô
õ
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�-5.1 ÂnÃôõ É�³F�à�
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cS��ÁÍ J4KL��Î 

 
 
���KLc� 
� "p�M�^"�1��1È¬¬�ßVZh/^"�P����¤PÐX!21Z*
Ý1N�ï����Z�P 1��w]��� !�ÊË��2xC�Z[.�.P^
_ijZYeÏe�LM!�YeÏe�1�stæy���C!2�2012O 8�9`
N�ï� Z^_ij1LM!�9�10`YÏe�,D��[1��^�§ÕN�
ï�� !��/�0 

�� 

�� 

ÂÂ* 
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ÏÐ}�Á  ÏÐ}�Ñ0 

$��ÏÐ{Í ÒÓ¨ 

ÒÓ¨Ô�Åð 
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\�����KL§��Y� 
���J4KL�§� 
� ^_ij1¼½��-5.2Z�-5.3Û!20Ù��Z��./µW� 6�14µ�^1
-� 95�100��1ÕÓ·� 96�158��^_(� 10�94cm+«20O�µ���¬
1 2�Z®1î�P�*?¬��¬1 2�Z���1î�P*"çS³�?¬Z#
t./ðéµZD«��20�÷.���MNP�/+���K«�^"M���

+Èt./0ST1æ���C������1K]D^"1���T�h/Gä+�

/0�÷.1��P��&1^0QRST1y�+�ÖE.2¤s�Ô�¯Õ�D)

�W�&�ÖE.20 
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h�\��������FÁ ?�ÃÍKL�F��IJ4KL�§�ÈÕ�

 
�

h�\�,��������FÁ ?�ÃÍKL�F��IJ4KL�§��

 

D��ûü! Éò$ �×øÑ�ì× �×øÑ�ìÕ �×øÑ�ìø �×øÑ�ìù

ÓK É	 ûüD� P� ÑÒ Ân iie ôõ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ

TVì�n íb ù�/ûÖ ×Õ ×Ö ùý/ø û/Ö �×/ø �Ö øÖ × �Ö ×� × ×û ×� × ÕÖ ùù ×
ìíQ_d��ný íb øû/ùÕ � û û×/ø ûû/Ö Ö/Ö ×Ö ×� × ùÖ ×ý × �û ÕÕ × ýÖ ø�
_YïfXn þî ×ø/ÖÖ � ù ×Õ/û ×/û Õû/Ö ÕÖ Õ× × ×û ×ø ×Õ ×ý ø ×ø
Ëq��n íb �/ÖÖ � Õ ×ù/Ö ×ø/Ö Ö/Ö × ×� û ×� × û ×ý ùû ûø ×
Xn\_ íb �/ý� ý û ×/Ö Õû/Ö Ö/Ö ø Õý × × ×Õ ×
UU	Ë �/Õû ý ù Ö/û Ö/Ö Õ×/ø × � × ×Õ
U�Q_d��n íb ý/ûÖ û ø ×�/ø Ö/ø Ö/Ö � Õø × ×Ö ×ù ùÖ Õ� × ÕÖ øù ×
�WÞÄxk	ìË� û/ùø û Ö ×ý/ø Ö/Ö Ö/Ö ×û Õû ÕÖ ×û ÕÖ ×ý ×Ö ×ý
ií\Q���� ø/Õû � û ×/� Ö/Ö �/Ö ø � × × ×ø ø ×ù ×
UU\�R ×/Ö� ø × Ö/Ö ø/ø Ö/Ö
ìÂ`egîVW_ Ö/ûÖ Õ × Ö/ø ×/ø Ö/Ö × û ×
Zhfd��tW íb Ö/ùÕ × Ö Ö/Ö Ö/Ö ×/ø
Áf��U�Á`a Ö/øû û ø Ö/Ö Ö/Ö ×/Ö
À�Q^^^Ë�n Ö/×� ø ø Ö/Ö Ö/Ö Ö/û
^_î`n nn Ö/×� ø ø Ö/Ö Ö/Ö Ö/û
UUÁlVÀ� íb Ö/×� × × Ö/û Ö/Ö Ö/Ö Õ ×ø ×
m�d_oQË Ö/×� × Ö Ö/û Ö/Ö Ö/Ö Õ Õø
ïrZa} Ö/×Õ ù Ö Ö/ø Ö/Ö Ö/× × ù Ö/× � Ö/× �
íq�c Ö/×Ö ø Ö Ö/Ö Ö/ø Ö/Ö
Xní Ö/Ö� Õ × Ö/ø Ö/Ö Ö/Ö × Õ� Ö/× Õø ×
ZRT Ö/Ö� Õ × Ö/ø Ö/Ö Ö/Ö × û ×
ií\QdËR�kQ Ö/Ö� Õ Ö Ö/Ö Ö/ø Ö/Ö
TRT�ËQ]j Ö/Ö� × Ö Ö/Ö Ö/ø Ö/Ö
{fZí	 Ö/Ö� × Ö Ö/Ö Ö/ø Ö/Ö
�WneïfXn Ö/Ö� × × Ö/Ö Ö/ø Ö/Ö
Àwq�rý Ö/Ö× × Ö Ö/Ö Ö/Ö Ö/Ö
ÀwdR_R_ Ö/Ö× × × Ö/Ö Ö/Ö Ö/Ö
ÀwgîìR Ö/Ö× × Ö Ö/Ö Ö/Ö Ö/Ö
UU�íË�kQ Ö/Ö× × Ö Ö/Ö Ö/Ö Ö/Ö
UW��aaT�n Ö/Ö× × Ö Ö/Ö Ö/Ö Ö/Ö
��k	 Ö/Ö× × Ö Ö/Ö Ö/Ö Ö/Ö

0� ×�/Ö× ×Õ ×Õ ø� ý/×�û ××/ûø ø× ×ù ø ø× � × ýø � Ö øÕ � Ö

�×øÑ�ì×�ù�Ân É��×øÑ�ê×�ù�iie É��×øÑ�ó×�ù�ôõ É
��F�ûüD��¡�5?�!ûüD��ø É*��	�
$
É	�:��nn�nn���íbí!íb$�íbí���þî!þî$���!9:$�	F�
D���ú�ú�ä��ÒÐ�ÑÒ:�×�ÑÒ�������	*+,
P���ø É*��	���P�
ÑÒ:��ø É*��	�ÑÒ���P�

 É 
�É 
�� níh�ÐÕ� ÓÔ àD
�ú� D����ú� à�ä�ÒÐ� ÏÐÓ

Ân �×øÑ�ì× ÕÖ×ÕÙ�Ù×Ö × ×ù �û ×Ö� øÖ TVì�n

Ân �×øÑ�ìÕ ÕÖ×ÕÙ�Ù×Ö × � ×ÖÖ ×ù× Õø TVì�n

Ân �×øÑ�ìø ÕÖ×ÕÙ�Ù×Ö × � ×ÖÖ ×øÖ Õ� ìíQ_d��ný

Ân �×øÑ�ìù ÕÖ×ÕÙ�Ù×Ö × � ×ÖÖ ×Õ� ûø ìíQ_d��ný

iie �×øÑ�ê× ÕÖ×ÕÙ�Ù×Ö × ×Õ �û �� ùÕ ìíQ_d��ný

iie �×øÑ�êÕ ÕÖ×ÕÙ�Ù×Ö × ×Ö �û ×øÖ ùû ìíQ_d��ný

iie �×øÑ�êø ÕÖ×ÕÙ�Ù×Ö × ý �û �ý �Ö ìíQ_d��ný

iie �×øÑ�êù ÕÖ×ÕÙ�Ù×Ö × ý �û ×Ö� �ù ìíQ_d��ný

ôõ �×øÑ�ó× ÕÖ×ÕÙ�Ù×Ö × ý ×ÖÖ ×øÕ ×× TVì�n

ôõ �×øÑ�óÕ ÕÖ×ÕÙ�Ù×Ö × � �û ×�Ö ×ø TVì�n

ôõ �×øÑ�óø ÕÖ×ÕÙ�Ù×Ö × ×Ö �û ×û� ×ø TVì�n

ôõ �×øÑ�óù ÕÖ×ÕÙ�Ù×Ö × ×Ö �û ×øû ×Ö TVì�n

ûü �/ø �ý/� ××ý/Ö ù�/ø
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h�\�,��������FÁ ?�ÃÍKL�F��IJ4KL�§�ww�y�

 

ÓK
TVì�n
ìíQ_d��ný
_YïfXn
Ëq��n
Xn\_
UU	Ë
U�Q_d��n
�WÞÄxk	ìË�
ií\Q����
UU\�R
ìÂ`egîVW_
Zhfd��tW
Áf��U�Á`a
À�Q^^^Ë�n
^_î`n
UUÁlVÀ�
m�d_oQË
ïrZa}
íq�c
Xní
ZRT
ií\QdËR�kQ
TRT�ËQ]j
{fZí	
�WneïfXn
Àwq�rý
ÀwdR_R_
ÀwgîìR
UU�íË�kQ
UW��aaT�n
��k	

0�

�×øÑ�ê× �×øÑ�êÕ �×øÑ�êø �×øÑ�êù �×øÑ�ó× �×øÑ�óÕ �×øÑ�óø �×øÑ�óù

D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ D� ä� ÑÒ

û Õû û Õø × û øù × û ùÕ ×ÖÖ ×Ö × �Ö � × �û ×ø × �Ö ý ×
øû øý × ýÖ ùû × ýÖ �Ö ýû ýÕ
ø ÕÖ ø ø× ùÖ ø × øÖ ø × øÖ ù ×
×Ö øù Õû ùø ×Ö ûý � û×
ÕÖ ùÕ × øÖ ø� × ÕÖ ù� × øÖ �ù

ÕÖ û × øÖ � × Õû û × ×Ö ø ×
× �Ö

Ö/× ×Õ
×Ö û × û ø × ×û ù × Õ ù

×× ×Õ Ö/× � × Õ øû
û Õ�

û ×ø
Ö/× ý × ý × Ö/× ø × Õ � × × ù

Ö/× ù × × ù × × ø ×
× ×× × Ö/× � × × ×Ö ×

Ö/× Ö/× Õ
× Õø Ö/× Õø Ö/× ×Õ

Ö/× ý
× ×� Ö/× �

× Õù
× ù

× Õù ×
Ö/× û

Ö/× û ×
Ö/× û

Ö/× Õ
Ö/× ù

Ö/× ×ý

×ù ×Õ Ö � ×Ö × × ý Ö Õ ý Ö ×Õ ý Õ ×Ö � ø ×� ×Ö Õ û ×Ö ø

	.KL�!"FÖ×?�<=>?�.LM 
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��w	.ØÙ�.Cd1y 

��w	.Cd2�.Cd3y 

��wCd4y 
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ÂÂ*w	.Ce1�.Ce2y 

ÂÂ*w	.Ce3�.Ce4y 

��w	.Ce1�.Ce2y 
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���ÒÓ¨�KL§� 
�¬:®1Ù����/YÏe1¼½ãä��-5.4ZÌ-5.4Ûh0�-5.4�

�/�_
��w��1¸�N�ïw�2U�1��/Q��g/0.25m2���/Q��ð��

1¸�ïð�2 U�1��/Q��g/0.25m2���æy�����1¸��N�ïw1�

�/Q��:�ïð1��/Q��1Ç��g/0.25m2���1a�1m2�2e�1¸�æ

y�� 21aÀP�!2�1�[.�.Û!��/0 
Ù��1M�µ¯/Q����Ke�+£9s«20/Q�P��¬+�� 200g
�'¿��/1x!����Z®�ïð�P� 100g ��ó«��20æy��1
a�1m2�2e���® CfP 13���Zê�s«20®�^_(+ 12cm!s
D&�ê(�WX+DE.��/Zw¿/0 
ij��D/8&,2K]DsÌPQRST1WX+#t./8A�Ch/K]

!2+�8AKe"p��M�µ»+Eª�ªP�M��O�µ�/Q�D)�s
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Äエゾシカ個体群への人為的介入を検討すべき状況を示す指標を開発する。  

・すでに強い影響を受けた後に開始された調査が多く、影響を受ける過程の評価は難

しい。  
,¥ ���ú·üõ§¨÷øª¹=Ø�µW�Øªâã�qØëì·W�·�
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・回復不能という許容できない限界点の設定は難しい。  
 ⇒ 回復に要する年数を推定して社会的な限界点を設定する。生態系全体への影

響を把握。  
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