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Summary 

The Research is involved in investigations of vegetation ecology, 

population structure and Phenology of Juniperus squamata Buch.-Ham. at 

Cuei-chih Area. The investigation of vegetation ecology has been done by 

applying the way of contagious quadrat method of multiple plot method and 

appears that plants can be classified as 36 families�õ 69 genus�õ 85 species 

(including following categorized groups, respectively referred to the type 

either J. squamata type or A. kawakamii type. 

 According to the standard of TSTRAT model, we have analyzed 

canopy layer of J. squamata Buch.-Ham. at 1ha permanent plot and found 

that there were 9 layers for total 2,544 trees per ha. The number of arbores at 

overstory was 1,931. The tallest one was 23.06 m, the shortest was 0.50 m 

and the average height of trees was 5.04 m. The largest DBH (diameter at 

breast height) was 162.0 cm, the smallest DBH was 1.0 cm, the average was 

28.3 cm. The highest clear-lenght of tree was 12.24 m, the lowest 0.05 m, the 

average 2.54 m.  

The count of J. squamata Buch.-Ham. at understory was 612. We has 

also examined different sizes of region and various layers in the 1ha 

permanent sampling area in order to do cross operational analyses. From 

checking the variance-to-mean ratio, the k-parameter of negative binomial 

distribution (k), Morisita’s index of dispersion(I� ), Index of clumping(IC), 

Index of crowding(m*), Index of patchiness(m*/m) and Cassie’s index (CA), 

the outcome of our analyses has revealed that J. squamata Buch.-Ham. was 

spreading by the pattern of aggregative distribution if over such areas as 

different scales and different forest layers as we mentioned above.  

Applying the inventory of layer-segmenting of the TSTRAT model to 

define deferent growth steps of forest divisions, we would like to neglect the 

ninth layer that  were committed to be victim woods and almost all were laid 

down abnormally. Among rest of other 8 layers, forests at 1~6 layers were 

sorted by growing steps, and converted into percentile to solve their Weibull 

parameters. Then we can find the value C was between the interval 0~1. 
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Structures were all stable reversed-J type. Besides,7~8 layers were be valued 

among 1~3.6 and presented figures as uptrend but positively skewed 

distribution. It is said that spears were under the stage of competition and 

structure of forests was unstable. 

It’s revealed that J. squamata Buch.-Ham. & A. kawakamii (Hay.)Ito 

distinctly showed an obvious scenario of mixed living together at the 

observed territory from attitude 3,300 to 3,450 m. Within the type of vegetal 

grouping, J. squamata Buch.-Ham. & A. kawakamii (Hay.)Ito were 

superiority groups, both parameters of Weibull function were small than 1. So 

both distributing curves of diameters displayed reversed-J type. Additional, 

the parameter B of welbull function of A. kawakamii (Hay.)Ito was larger 

than J. squamata Buch.-Ham.. It means that the average diameter of A. 

kawakamii (Hay.)Ito was larger�ù while under the same J type distribution, 

A. kawakamii (Hay.)Ito would be probably in a dominant position. 

 

Regarding to the investigation on Phenology, trees of J. squamata 

Buch.-Ham at Cuei-chih Area foliated around the season from March to April 

in 2006 and the florescence period: both male and female flowers came out 

during the period from March to June, and then turned into fruit period. In 

August and early September, the bud stage happened. The mature period of 

fruit was from June to November (lack of survey in December). Meanwhile, 

we have found that strobiles that pollinated last year continuously started 

getting mature in the period from early June to November, and pollinated this 

year started in the beginning of October. 

 

�� Keywords�� : Juniperus squamata , Vegetation ecology, Population structure, 

Phenology, TSTRAT model 
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 130 �•�ô�é�r�-��

�G�•�J�Z (�E�p�ö�; �ô 1994)�ù�Á�‹	•�é�r�T�q�Ì���m�»�‘Ì�‚�*�� �ôB

�•�¦�÷�ò�•�¦�M�P�/�‘���o �ô�•�4�I�‘�ò�“� �
 �ô�¶�•�Í�“�6
��ù�3�ò


;	‚�‘�~���0�÷�U�p�ùc�p
;	‚���/�¾
;	‚�‘�~���� �"�ô�`�ç�ƒ�Ÿ	�
�

º�•�*�§�ž�÷�é �i�T�q�¡�h�\�ç�v�q �ö���™�¦ (Juniperus L.)Ì�‚ �ô�Ä�(

�Ú	
�� 60 �•�ô�‚�Ø�·Ì�‚�Í �‹	•�í�¬���ì�½�/�‘�é�*�� (� oljan, 1991)�ô

�6�•�¾���™ ���€�b	i�™ (�Ù 1)�ô���Á���ˆ�ƒ �ô�Ï 3~5 mm�ô�h	
 1 mm�ô

�Ã�„�þ�’ �ô�ê���ã�A�1
£�› �ô�Ÿ���¬�°�z�“ �ô�"�@�|���Î �ô���Õ
��‡�K

�õ�E �ô�"�@B�‹ �ô�Ï 6~8 mm(Li and Keng, 1994) 

�µ�|�æ�T�Ð���™�¦Ì�‚ �ô�>�’�œ�(	��Ã�Ð�é�*�ô�2�0�p �ô	@���•�¾

���™ �õ�.�����™ (J. chinensis L. var. tsukusiensis Masamune)�÷�ˆ�™ (J. 

formosana Hay.)�; 3 �• (Li and Keng, 1994)�ö���–���R  (Hayata)�ç 1908

���’�•�¾���™�®�Ü�Á J. morrisonicola Hay.�ô�¨i�‚�0�æ�ã�æ�•�¾�b�Á�•

�»�Ü���®�Ü�Ð�e�• (��•	Ý �ô 1997)�ö�Î�s�Ý�Ÿ (1936)�ç�•���q�Ð�µ�|��

�� �Ó �‹ 
� �Í �ô �á �Á �• �¾�� �™�¶ ; �- �� �e �¾�3 �÷ �Í �o �µ � �‘ 	i �™ J. 

squamata Buch.-Ham.�‚�Õ�‹�•Ì�‚ �ö�\�f Li �© Keng�ç 1954���á�Á�•

�¾���™���Ž�Á	i�™�Ð�‹�B�• �ô�z�6�’�•Ì�‚�â�Ü	Y�e�”�Ý�Á�•�¾�B�• J. 

squamata var. morrisonicola (Hay.) Li�? Keng�ô�ç 1975���ƒ�‹�€�µ�|Ì�‚

�Þ(Flora of Taiwan)�Í�ô�{���” �•���'�Ä�Ð�â�Ü �ô�’�•�¾���™�Ž�Á	i�™�Ð

�‹�B�• (Li and Keng, 1975)�ö�›(� (1961a)�0�•�¾���™�ø�ç�Ð�“�;�æ�I�Ü

B
ª �ô�¦�-�/�¾�Ð�u�æ �ô�é�r�æ�T �I�Ü�â�·�B�f�u�» �ô��{�•�~�����h

	ç�ô�â�•�ù�“�;�æ�I�Ü	>���Ð�D
1 �ô�u�ÿ���B�f�Ð�Q
È �ô�z�6�á�Ó�•�¾

���™�¶�µ��æ�T�Ð	i�™�Á�Õ�•Ì�‚ �ö�6�ç 1994 ���ƒ�’�€�µ�|Ì�‚�Þ�Í

�ž�’�•�`z�Á	i�™�Ð	š�•�Ü J. squamata (Li and Keng, 1994)�ô�`�‚�å�4

�ô�ô�Ð	š�— �ö  

Adams(2000)�s �” �� �ã   �' �� �’ �h (leaf essential oils)�©

RAPD(Random Amplified Polymorphic DNAs)���ù�G�J�ZB�‹�•�·�‘���™

�¦Ì�‚�3�•�é�*�‘�ô�2T�‹�Í �ô�'�\�0���‘ �Î�
�÷�•���–�Ð�’�h �é�K �0

�÷�ç DNA �H�, ��	_�ÿ�I�¢ �ô�µ�|�æ�T�Ð�•�¾���™�¶�µ��æ�T�Ð	i�™ (J.  
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squamata)�����T�q �ô�:�é�I�¢�@�•�æ�[�¶�“×�–�† �ô�z�6�’�•�1�¥���‹

�•�ô�¾�6�`z�— ���–���R�ç 1908 �����®�Ü�ÐÌ�‚�â�Ü J. morrisonicola 

Hay.�ö�õ���ô�•�¾���™�‚�•�Á�µ�|
]���• (endemic species)��
]���e�•

(endemic subspecies)�Ð�j�� �ô�Ý���Q�ô�| �ö  

�•�¾���™�ÐÌ
3 �Î�
�w�é�ÁH��� �÷�²��� (�Î�s�Ý�Ÿ �ô 1936�ù�E

�p�ö�; �ô 1994�ù Li and Keng, 1975�õ 1994)�ô�•Ì
3 �Î�
�Ð	á�f��Á�•�¾

���™�é�*�æ�O�Ð�~�U�ú �ö�¿�q�é�·�“�‚�Þ�Ì�‘�=�¾ �ô���” ISSR �ô�2�µ

�|�æ�T�•�¾���™�Ð�ª�ú�B�f �ô�0 AMOVA(Analysis of Molecular Variance)

�é�K�H�@�'�\ �ú�•�¾���™�ü���Ð�f�ý�Î�
�¢���4�I�Ð	á�f �ô�ç�µ�|� �¾

�; 8 	•�æ�T�Ô�ª�ú�B�f �`���I�q	á�f �ôH���÷�²���Ô�Ð�ª�ú�é�ï�¢���4

�I�Ð	á�f �ô	)	>�ó�¾�‹���U�>H���÷�²���ü���Ô�‘ DNA 
û	ò �ô�Q�0

DNA �Ó�Ç�p�C�0�ô�2 (!�}�å �ô 2002)�ö  

 

�Ù 1. �•�¾���™ �Î�
 �Ù(Li and Keng, 1994)�ö  
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�’�õ�æ�[�é�r  

���™�¦Ì�‚�v�q�é�r�-�Ú�ª �õ�»�ª �õ�e�ª�÷�G	�ª (�"���s �õ�&�·

���ô 1997)�ô�•�¾���™ 	)�Ä�*�0 �ƒ�’�€�µ�|Ì�‚�Þ�Í�Ð�é�*�À�[�p�Ó�•

�é�*�¢�Ð�O�Ø �ô�þ�v�q �é�r�-�Í�o�µ��d�¿ �õë�G �õ�h�K�÷�¨�R�‹�¥ �ô

�•�ÍÌ
3 �Î�
�Á�Ö�ì�²�� (krummholz)�ü�� �ô�v�q�é�r�- �µ��æ�T 
G��

2,000~4,600 m�Ð�Ô�ôH��� �ü�� �û�@�-
G�� 1,600~2,500 m�Ð�Ô(�›(� �ô

1961a)�ö  

�u�ö# (1974)�•	J�µ�|�æ�T�•�¾���™�E�Ð�é�r�ƒ�i �ô�0�Í�g�¾�3�Á

�,�· �ô�6���¾�3�,	>�—��¾�¾
Ç �õ�•�¾�¾
Ç�÷�Í�g�¾
Ç���”�� �ô�é�r�ç

�,
É
G���/ 3,000 m�0�¢�Ð�T�q �ô�Ë�Í�g�¾
Ç���„�Ð�G�µ�S�¾ (3,092 m)

�è�Â�r
G���/ 3,000 m�0�¢ �ô�`�‚�@���•�¾���™�Ð���� �ö�ç�•�¾�¾
Ç �æ

�T�Ð�é�r �ô�G�>�ú�µ�¾ (3,468 m)���õ�ö���µ�¾ (3,619 m)�õ�•�¾�G	Ý

(3,858 m)�õ�•�¾�,	Ý (3,952 m)�ô���?�• �¾��	Ý (3,844 m)�ù�Í�g�¾
Ç�Á�?

�G�?�K���H�Û �ô�G�„�é�r�È�>��ë�G�¾ (3,536 m)�õ�Í�g�þ�¾ (3,705 m)�õ

���Ü�¾ (3,451 m)�õ�e�â�¾ (3,371 m)�õ�Ý�ÿ�,	Ý (3,417 m)��	Ý �õ�o�•�»�r

�¾(3,560 m)�ô�×�q�ö
È�/�¾ (3,262 m)�õ	Z�¾ (3,668 m)�õ�0�Ä�ú�¾ (3,825 

m)�õ�µ���ì�¾ (3,642 m)�õ�r�¹�þ�¾ (3,208 m)�ô��� �ö���ý�	�ã�æ�a�o�¢

�"�¾ (3,668 m)�ô���-�’���,�¾ (3,295 m,)�ö  

�•�¾���™�-��¾�¾
Ç�æ�T�,	>�é�r�- 3,000 m �0�¢�Ð�æ
É (�»�M�â

�;�ô 1997�ù�ˆ�Î�H �ô 1999�ù�»�M�â �ô 2002�õ 2004)�ô��¾�¾
Ç�?�æ�—�

�¾�,	Ý (3,886 m)�?��¾�?	Ý (3,201 m)�‹�¥ (�ˆ�Î�H �ô 1999)�ô��¾�K�æ�—

��¾�,	Ý�ö�§�# �ô�ó1�Q�_�¾ (3,265 m)�õ�� �¡ �¾ (3,310 m)�õ�Ð�s�¾

(3,510 m)�õ�»	Ú�¾ (3,519 m)�?�µ��¾ (3,530 m)�‹�¥ (�»�M�â �ô 2002)�ù�

�¾�G�æ(�–�S
�d�0 )�>�µ�Ù�þ�¾ (3,492 m)�Ò�È �ô�E�t4 ���p�¾ (3,133 

m)�õ
2�¾ (3,325 m)�õ�#���¾ (3,303 m)�÷���–�¾ (3,524 m)�ô�Æ�—
¨�•�r�¾

(3,517 m)�ô�ö��¾�G	Ý (3,703m)�õ)�¾
]�œ�¾ (3,713 m)�"��¾�,	Ý �ô�•

�Í�0��¾�G	Ý�?��¾�,	Ý�Á�,	>�é�r�¥ (�»�M�â �;�ô 1997�ù�ˆ�Î�H �ô

1999)�ô�0�÷��¾���æ�—��¾�,	Ý�ó�§�#�÷�§�#�Ÿ�°�¾ (3,565 m)�U�o�Á

�Û���ï�\ �ô�Æ�ö��¾�K��	Ý (3,471 m)�?�µ�F�¾ (3,594 m)�;�æ�T (�»�M�â �ô

2004)�ö  

�•�¾���™�0�Ì�ÕÌ
3 �Î�
�@�\�-
G���/ 3,000 m �Ð�¾
É(�u�ö# �ô
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1974�õ 1988�ù�x�o�| �ô 1988)�ô�?
G�� 3,500 m�0�¢�Q�@�µ	_�H�Ð�•�¾��

�™�²�� �ô�o�õ��¾�n�C �õ��ë �µ�¾�ô�6�µ	_�H H��� Ä�E �ô�û�@�\�-�

�¾�G	Ý�õ�§�#�?� �§�#�æ�T �õ��ë�µ�¾�?���æ �õ��ë�#
j �õ�0�Ä�ú�¾�?

�-1��®�Ð�Ô�Ÿ�ý�0�÷�•�¾�G	Ý�?�A�Ÿ�ý �ô�\�f�»�M�â�; (2002)�ù�µ�

�¾�æ�TÌ���“�
�S�—�ô�2�Í�p�@ �»	Ú�¾�Õ�È����‹�À�µ	_�H�•�¾���™ H

��
ª�E �ö  

�µ	Þ���“�‚�â (Island biogeography)�‘�€�ú �ô�/�¾�¾��â�œ�Ô�‘�–

�†�ô�Q�Ž�Á�/�¾È�æ	Þ�� (Mountain habitat island)(�Ë�ù�* �ô 2001)�ô�6�•

�¾���™�‘�é�r��N�ô���¢i�‚�µ�|�/�¾�æ
É�Ð�é�r �ô�ô�2 �•�¾���™�Ð�“

�
�â
]�� �ô�X�0	Þ���“�
�â�‘�[�U �ô�����w�-�v�.�¾
É�Ô �¬�•�I�Ü�Ð�Ì

�Õ�ô�‚�•�ä	 ���õ
G�©
Ó�‘�–�J
����« ?���Q�¾�‹���ô�2 �ö  

 

�Ÿ�õÌ���ô�2  

(�‹ )�µ�|Ì���¥  

�i�õ Su (1984)�ù�-�µ�|�Í�ý�æ�T�¾�æ Ì���¥�é�r�‘�Ä�é�î�d �ô�á

�Á
;	‚�¢�,	>�¶���¡�•�÷�•�Æ�p�§���I�q�‘�ì�"�� �ô�Q�µ	 �0
G�� �õ��

�¡�• �õ�•�Æ�p�§�ùÌ���¥�b�Ã���‘�Ä�é (�Ä 1)�ô�V���Q�”�0�‘�>�•�ô�2

�T�÷�•�¾���™�ü�� �ž�û�Q
È�‘Ì���é�r �ô�µ	 �¢�Q�T�é�Á �ú�/�¾Ì���¥

(Alpine vegetation)�©�p�ü�E�¥ (Abies zone)�ô�•Ì�‚�—�n
]�{�é	J�õ�  �ú  

1.�ec�¥ � �/�¾Ì���¥  

�!   �O�-
G�� 3,600 m�E�� �Ú	[�0�¢ �ô���Ø�Æ	
 2,800 mm�ô���¡�•�w�ç

5°C �0�  �ô�“�;�æ�í�Á�Ì�<�Ð�Ø�ß���ß�É �ô�²�F�3�? �õ	e�š�®�µ �õ���£

�®
Z �ô�>�Ñ���H� �ô�ç��~�Í�I�Ü�Ð�  �ô�Â��H���“�Ï �ô�û���Ö���Ð�²

����
Û�+ �ô�²���0�•�¾���™ �õ�•�¾�»�½ (Berberis morrisonensis Hayata)�õ

�•�¾�ù�§ (Rhododendron pseudochrysanthum Hayata)(�¤�@ �ö�•�©�=�@�‘

���•Ì�‚�Ø���ˆ�™ �õ�•�¾ �—�š(Rosa sericea Lindl. var. morrisonensis (Hayata) 

Masam.) �õ �µ �| 
á22 �· (Ribes formosanum Hay.)�õ �ú �µ �¸%e �; (Sorbus 

randaiensis(Hay.)Kidzumi) �ù �æ �Ï �k Ì �‚ �( �— �• �¾ �� �. (Yushania 

niitakayamensis (Hayata) Keng)�� �” �� �‘ �» 	_�H
Û�+�f �ô �0�Ó�Z�¾�ê�Œ

(Gentiana arisanensis Hayata)�õ�•�¾�U�˜
Û (Sedum morrisonense Hayata)�õ�•

�¾�“�
Û (Leontopodium microphyllum Hayata)�;(�€�6�Ä�� �ö  
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2.�p�•�¥ � �p�üÌ���¥  

�é�r�-
G�� 3,100~3,600m�Ð�Ô�ô�>�Ñ�3�?�6c�p �ô���¡�•�ç

5~8°C�Ð�Ô�ô�í�Á�Û�Ú�Ð�3�?�¾�µ���ß�_�•�r�Ð�À �ô�²�F�ï�;�Ý�Ì�¹

�þ�ö�6�Ä��Ì�‚�0 �µ�| �p�ü (Abies kawakamii (Hayata) Ito)�õ�•�¾���™ �÷

�•�¾���.(�€
]�E �ô�•�Í �µ�| �p�ü�C�Û�G�Û	��Ú�‘�C�æ �ô�•�¾ ���.�þ�ç

�Ú�À�u�®�‘���Û�¾�µ ���¾� �Î��
Û�+ �ö  

 

�Ä 1. �µ�|�Í�ý�¾�æÌ���Ð�¥�ƒ�é�ï�÷�•�K��N (Su, 1984) 

Altitude zone 
�/�K�¥  

Vegetation zone 
Ì���¥  

Alt.(m) 

G���/�K  

Tm(�š ) 
���¡�•  

WI(�š ) 
�•�Æ�p�§  

Equivalent Climate 
�ì�½
;	‚�¥  

Alpine 
�/�¾�¥  

Alpine vegetation 
�/�¾Ì���¥  >3600 <5 <12 

Subarctic 
�ec�¥  

Subalpine 
�e�/�¾�¥  

Abies zone 
�p�ü�E�¥  3100~3600 5~8 12~36 

Cold-temperate 
�p�•�¥  

Upper montane 
�¾�æ�¢�k�¥  

Tsuga-Picea zone 
�Ó�ü�p�ü�E�¥  2500~3100 8~11 36~72 

Cool-temperate 
�%�•�¥  

Quercus (upper) zone 
1Û�E�¥(�¢�k ) 2000~2500 11~14 72~108 

Temperate 
�•�¥  Montane 

�¾�æ�¥ Quercus (lower) zone 
1Û�E�¥(� �k ) 1500~2000 14~17 108~144 

Warm-temperate 
�j�•�¥  

Submontane 
�¾�æ� �k�¥  

Machilus-Castanopsis zone 
�s1Õ�E�¥  500~1500 17~23 144~216 

Subtropical 
�e�×�¥  

Foothill 
�¾�>�¥  

Ficus-Machilus zone 
�(�s�E�¥  <500 >23 >216 

Tropical 
�×�¥  

 

(�’ )Ì���ô�2  

�µ�|�æ�T�•�>�œ�•�(	��ƒ���•�â�£�•�í�É�äŸ�Ò�µ�| (�/�¾ )Ì���ô

�2�‘�Ç�ÿ �ô���o
�º���•�â�£�Ì��â�•�µ�|�æ�T�¾�IÌ�‚�W�•�‘�S�—�ô

�2 (��•	Ý �ô 1997)�ô�o�õ�Á�µ�|�x�J�§Ì�‚�®�Ü�‘Ì�‚�é�*�â�£���–��

�R�õ�Á�µ�|�m�E�º�X�‹�“�‘�X�X���e�‹�÷	Þ�–���q �õ�,�m�µ�|Ì�‚�S�—

�c�p�‘�¿�¢1æ�� �õZ�Ó�µ�|�����é�*�w�5�‘�Î�s�Ý�Ÿ�;�O�O�â�£ �ö�µ�|

�Àz�U�Ãº �ô�-�r�Q�k �ô�H�u���ù �µ�| �æ�T�ÐÌ�‚�W�•�¾�I�S�— �ô�o�õ

�›(� �� 1961b���-���ž�›�¬�q�¾�IÄ�EÌ�‚�“�
�Ð�S�— �ö�›(� �õ��·�‡

�� 1962�����ù�Q�µ�¾�æ�T�¾�IÄ�EÌ�‚�“�
�Ð�S�— �ö�•�ž�‘�‚�0Ä�E

Ì�‚�“�
�S�—�b�Á�E�p�ö�<�����Ð�i�õ �ô�Æ��
È�çÄ�E�|�p�û�0�“�
�S

�—�‘���d�ä�@���•�‘ �(�~�æ �~�•�)�ö  

(�Ÿ)�/�¾Ì��  
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�E¾�· (1948)���ù�µ�|�•�¾�Ð�/�¾Ì�‚���'�Ä�‘�‘�ô�2T�‹ �ô�0�÷

®%²(1948)�ù�•�¾�ÐÌ�‚�—�n�‘�ô�2T�‹ �ö���’ �O�â�£ �Q�0�å�‚�µ�|�À

z�U �ù�µ�| �/�¾Ì���ô�2�‘�Ã�¿ �ö�•�U�� �ù�»��¾�/�¾
Û	š�“�
�Ð�ô�2

���›(� �ô 1963���ö�µ�| Ì�‚�����Ð�é�* �è --�/�¾c	š�÷�������E���3 (�›

(��ô 1971)�ö�µ�| �/�¾�æ�T�Ð	i�™���� (�u�ö# �ô 1974)�ö�µ�Ù�þ�¾�/�¾Ì

�� �‘ �ô �2 ( �� �• �e �ô 1976a)�ù �µ �| �/ �¾ Ì �‚ �Î �
 �‘ �ô �2 ( �� �• �e �ô

1976b)�ù���•�e (1976c)��¾�æ�T�/�¾Ì���‘�ô�2 �ö�µ�|�/�¾���.
Û�“�æ

�ÐÌ�‚�=¹�¶�a�~���‹ (�E�p�ö�; �ô 1984)�ö��¾ —�µ�Ù�þ�¾�æ�TÌ�‚�“

�
�W�•�Ãº�S�—�ô�2T�‹ (�ó�Z�¨�; �ô 1988)�ö��ë�µ�¾�n�C�÷�•�Õ�ÈÌ

�Ï�Ð�S�— ���x�û�b�; �ô 1989���ö��Ù�o	Î�æ���€ �&�æ�T���p�n���OÌ�‚

�W�• �õÌ�Ï�÷ �•³�€�S�—�ô�2 (�õ�·�Ò�; �ô 1994)�ö�x�û�b�; (2004)�ü�¹

���o	Î�æ���/�¾�æ�TÌ�‚�W�• �w�5�S�—�Ð�ô�2 (�x�û�b�; �ô 2004)�ö�>

1997�����»�M�â �õ�ˆ�}	š�©�ˆ�Î�H�;�ò�ä���ù��¾�¾
Ç�æ�T�b�h�Á�A�p

�ÐÌ���—�¬�÷�S�— �ô�O�õ �€�&�æ�TÌ���“�
�S�—�÷Ì
-���”�Ð�ô�2 (�»

�M�â�; �ô 1997)�õ�S
�æ�T��¾�,	Ý��Ì���¶Ì
-���”�Ð�ô�2 (�ˆ�Î�H �ô

1999)�õ��Ù�o	Î�æ��Ì���“�
�S�— —�µ��¾�æ�T  (�»�M�â �ô 2002)�õ�

�Ù�o	Î�æ��Ì���“�
�S�— -�þ�¡�æ�T (�»�M�â �õ�ˆ�Î�H �ô 2003)�ô�÷��Ù�o

	Î�æ��Ì���“�
�S�— -�µ�»�F�æ�T (�»�M�â �ô 2004)�;�ô�â�6 �V�0�:�ô�µ�|

�æ�T�ÐÌ���“�
�W
û �ö  

 

(�d )�•�¾���™����  

�> 1908 �����–�� �R�'�Ä�•�¾���™�0�U �ô�{��»�����•�â�£�ù�•�é

�*�æ�O�÷�•����
]�{�b”	J���U�@ �ö���"�•�¾���™�����‘T�‹ �ô���—��

�•�â�£�•��
��û�- 1935~36���ç�0�Ä�ú�¾�Ð�?���Ÿ�ý�'�\���"�•�¾���™

�Ð 4 �•���� (�u�ö# �ô 1974)�ô�ç�›(� (1968)�U	J�µ�|Ì�‚����
� �ô�’�•

�¾ �� �™ �Ä �• c 	š (tundra)�÷ �� �� �� �E (coniferous forest)�• �• �� �3

(formation)�ö�ç�µ�|Ì�‚�����Ð�é�*�ô�2�Í �ô�Ö
ø�/ �¾c	š�÷�������E

���3 �ô�U�÷��¾�, 	Ý�§�#�æ�T�•�¾���™
ª�E �ô�S�—�H�@�I�¢ �ú
Å�/�”	é

�ç 25~60 cm�Ð�Ô�ô�s�¡���/	
 12 m�ô���÷�•�K	
 40 %�ô�s�¡���æ�	


250
3�ô(�µ
Å�/�”	é�� 180 cm�ô�Ë�µ�ý�é�µ	é���Ð�4���8�í�‡�œ�° �ô

�—�-���;�œ�°�4�� �•�� �U�ô�E� �¤���t	-�@�\ �ô�z���‹Ì�‚�����’�Á�ü
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�Ó�ÐÌ�‚���� (�›(� �ô 1971)�ö  

�o�ã�â�£�ù�-�µ�|�/�¾�æ�T�•�¾���™�����‘�‘�U�ô�2T�‹ �ô�È�>

1974���o�¥�µ�|�µ�âÄ�E�3 �u�ö# �ò�ä ���ù �µ�|�/�¾�æ�T�Ð�•�¾���™��

���A�p�‘�U	J �ö�E�M�½�¸�- 1988 ���Á
ü �u�ö#�ò�ä �z�I�•�¾���™�E

Ì���“�
�S�— �ô�6�¯�S�—
��Ô �Â�’�È 20 ���ô�•�Ô �»�M�â�; (1997)�ç�€�&

�æ�TÌ���“�
�S�—�÷Ì
-���”�Ð�ô�2�Í �ô�U�÷�•�¾���™�,	>�0�²�� � �


�é�r�-�µ�Ù�þ�¾�Õ�È �ö�ˆ�Î�H (1999)�S
�æ�T��¾�,	Ý��Ì���¶Ì
-��

�”�Ð�ô�2�Í �ô�•�ô�2�H�@�I�¢��¾�,	Ý �?� �§�#�æ�T�Á��¾�æ�T�•�¾��

�™�E�Ð(�µ�Ò �ô�,	>�E� ���•�¾���™Ì��� �ô�é�r�-�§�#�?� �§�#�n��

�T�q �õ�õÄ�E�¢�ý �È�n�C�Õ�È�0�÷��G�¾�B�Õ�È �ô
G��	
 3,400~3,600 

m�ô��Ì��� �0�•�¾���™�M�J�ù�ì�� �ô�Á�•�¾���™
ª�E �ö�•�¾���™�E�÷

� �Ø���•�¾���™�¶�µ�|�p�ü�Ð�t�Ÿ�� �õ�•�¾�ù�§�÷�•�¾�»�½�; �ù�æ�Ï�k

�� �/ �¾
g�q (Cryptogramma brunoniana Wall.)�õ� �¾�L�› 
Û (Potentilla 

tugitakensis Masamune)�õ �• �¾ �” �8 (Cerastium trigynum Vill. var. 

morrisonense Hayata)�õ�p�q (Cystopteris fragilis (L.) Bernh.)�õ!��	ž�J
Û

(Thalictrum urbaini Hayata var. urbaini)�;Ì�‚�Á�•�,	>�”�� �ö�\�‹Ì��

� �Á�µ�|�p�ü —�•�¾���™� �ô�é�r�-�§�#�?� �§�# �ô
G��	
�Á 3,400 

m~3,500 m�ô��Ì��� �0�µ�|�p�ü�Á(�ì�����• �ô�ç	Y	>	v�� �M�‘���W

	
�Á 75%�ô�•���Á�•�¾���™ �ô	
�Á 25%�ö�(�‘�µ�|�p�ü�¶�•�¾���™�ç�¢

�k�E�÷�M�p�J�ù�ì���f �ô�E� �‘Ì�‚�ç���•Ì�‚��	_�E�t�‘�µ�|�p�ü�¶

�•�¾���™�‘�t�Ÿ�� �õ�•�¾�ù�§�÷�/�¾�›
g���; �ô�æ�Ï�kÌ�‚�â�Ú�¬�T�Ð

�æ�[�I�Ü�÷�>
;	‚�;�Ð	á�f �ô�•�”�������Ì�Õ �ô
Û�•Ì�‚�E�–�‘�•�¾�2

�Î�Á (Ainsliaea reflexa Merr. var. nimborum Hand.-Mazz.)�õ�µ�Ù�þ�¾$k�u


Û(Oxalis acetocella L. ssp. taimoni (Yamamoto) Huang & Huang)�õ���=�³


Û (Deschampsia flexuosa (L.) Trin.) �õ �µ �| � �ð (Smilacina formosana 

Hayata)�;�ö�»�M�â (2002) �-�µ��¾�æ�T�z�IÌ���“�
�S�—�ô�2�Í �ô�'

�\�»	Ú�¾�Õ�È�Ø���‹�À�µ	_�H�•�¾���™
ª�E �ö�»�M�â �õ�ˆ�Î�H (2003) �-

�þ�¡�æ�T�z�IÌ���“�
�S�—�ô�2�Í �ô�•�ô�2�H�@�I�¢ �ú�@�T�q�Ð�•�¾��

�™�E�,	>« �r�-�µ�| �p�ü�÷ �µ�| �Ó�ü (Tsuga chinensis (Franch.) Pritz. ex 

Diels var. formosana (Hayata) Li &Keng)�E� �ã �ô�,	>�0�²���ƒ�
�“�Ï �ö

�»�M�â (2004) �-�µ�»�F�æ�T�z�IÌ���“�
�S�—�ô�2 �ô�•�ô�2�H�@�I�¢ �¢
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�Ò�T�q�•�¾���™�E�Ð�ú���ó�e�Ã�Î�Ì�k �ö  

�µ�|�æ�T�0�•�¾���™�Á�ì���‘Ì�‚�—�n �ô�•�Î�ì (Physiognomy)�¢�w

�é�Á�•�• �ô�‹�ÁÄ�E �ô�‹�Á�²�� �ô�é�¦�Ì�Õ�‘���3
 (formation class)�ô

�ã�é�r�-
G�� 3,000 m�p�•�¥�0�¢�‘�/�¾ �ô�0�²���h�Á�¤�@ �ö�•�¾���™

���Ø�ç�¦�e�/�¾�p�•�¥�����E���3 �ô�•���Ø�E�ì�u�ÁB
ª �ô�,	>�—�•�¾

���™�Î��
ª�E �ô	•�O�Ô�Ô�¯�h�µ �ô�í
n���þ�� �ô�d�í�§���•�Â�r�“�Ï�Ú

	[�6�$�¶�•�a�~ �ô� �k�t	-�Ý�0�•�¾���™�Á�, �ô�•�¾���™�}�‚�ì���•�

�Á
]�{�• �ô�6�• �¾���™�-�Æ	e	_�²�F�æ�ã�‘�ß	Õ�æ �ô�Î���e�Ö���P�‘�²

���ô�•�Î�ì	N�f�-Ä�E �ô�z�•�£�é�¦�Ì�Õ�‘���3
 �ô���>���‹�•�¾���™

�²�����Ø (�E�ö�Ó �ô 2005)�ö�ç
G�� 3,300~3,500 m�Ð�Ô�ô�ý�é�C�æ�²�F�ï

�; �h�¹�Ä�À �ô�•�¾���™�¤�¶�µ�| �p�ü�Î�� �¬�n�¥ �ô�� 
_�»�Ð�â�}�¥

(ecotone)�ô�Ž�Á�µ�|�p�ü —�•�¾���™���� (�u�ö# �ô 1974)�ô�d�•�¾���™

�•�“�Ï�a�~�Ì	)�µ�|�p�ü �ô�z�0�µ�|�p�ü�Î���ì�� �ô�¬�n�¥Ì���µ	 �0

���s�-�µ�|�p�ü���Ø�Í �ö
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�d�õÄ�E �H�,  

Ä�EÌ�Ï�H�,�é���Ÿ	•�ý�é �ú���”�H�, �õ���s�H�,�÷�§�Æ�H�, �ô��

�”�H�,�p�‘�‚Ä�E�k���,�÷ �ù���s�H�,�p�‘�‚�ü���©	•�O�‘�œ�Ô�H�, �ù

�§�Æ�H�,�p�‘�‚Ì�‚�—�n�� �Í�Ú���•�‘�fd�K �ö�õ	>�ç�-º �ã�‘�>�‹Ì

�‚�—�n�Ð�=¹�3�K�÷�‚�p�Q
È�Ð�'	Ö�¿�Û �ô�s�”Ä�E�ü�� �H�,
]�{ �Ì�h

�Á�‹�<�ó�‘���d �ö�ü�� �H�,�Q�Á�‹Ì�‚�ü���Ð�Ÿ
�é�r�Î�K �ô	)Ä�E�Í

�Œ�‹�ü���Ð�Ÿ
�é�r�>�t�Ÿ�E���0�?�4�Ÿ�E���‡��ç�Ð�ƒ�
 �ô�þ�Q�âó

���•Ì�‚���µ�Æ�‘�ó�e�t	-�÷�»�� �ô�’�p�Q
È�n�—�6�4���‘�=¹���Û �ô

�•�ô�2 �Ö�2Ä�E�H�,�Í�Ð���”�H�,�÷���s�H�,�ç�=¹�x�3�Í���v�–�Ð�“

�
�@�� �ö  

 

(�‹ )Ä�E���”�H�,  

�i�õÄ�E�€���Ð���”�H�,�¦�� �ô�Á�‘�>Ì�‚�—�n�Ð�=¹ 
Ç�N�ô�q�6

�’�E���i�•���/ �÷�•���÷�H�,�Ð	á�f�C�0�é�k �ô�6�k���Ð�Ä�é���d�×

�í�ô�Ú�æ�T�ÐÄ�E�÷�k�â�‚�•�”���÷�I�Ü	á�f �ô��	Ö�\�ÐÄ�E�÷�k���”

�H�, �����	á�f �ö���ç Beard(1946)�s�”���÷	“	_�Ù (profile diagram)�p”

	J	�ª�×�¥ �Ø�E�‘�H�,
]�{ (�Ù2)�ö Baker and Wilson(2000)�<�þ�û�“���'

�Ä�Ð���X�Í �ô��s�”���÷	“	_�Ù (�Ù3)�ô�p�Ö
ø�×�¥�© �•�¥Ä�E�÷�k �ô�H

�@�I�¢�×�¥Ä�E ���÷�k���§�ž�í�-�•�¥Ä�E�÷�k �ö Miyadokoro et al. 

(2003) �ù���•�Í�ý�e�/�¾	š�È�����E�,	>���•�Ð�ü���H�,�÷�œ�Ô�é�r� 

�‘�ô �2�Í �ô�’Ä�E���”�/�K �,�€ �w�é�Á�Ÿ	•�k�� �ô�é�q�Á�¢�k �ú���/ �g

8 m�õ�Í�k �ú 8 m�j���/ �j 5 m�õ� �k �ú���/ �f 5 m�ô�p�Ö
ø���•�Í�ý�e�/

�¾	š�È�����EÄ�E�Í�Å�ø�ì���‚�•�‘�E�é�H�, �ö�%Ö�Ñ(2003)�S�—���Ø

�¾���“�E�E�é���/ �ô�’�÷�k���”�Ä�é�Á�¢ �õ�Í�õ� �k �ô�é�q�Á�¢�k �ú��

�/�g 8 m�ô�Í�k �ú���/ 4 ~ 8 m�ô� �k �ú���/ �f 4 m�ô�Ö
ø�Ì�Õ�÷�k�Ô�E�é

�H�,�Ð�œ�Ô�f�f�� �ô�H�@�I�¢ �ú�¢�k���÷�H�,���4�I
‡�×�\�• �ô�6�Í�k

�¶� �kÌ�‚���÷�_�Â�K�Ð�œ�Ô�B�f �ô�â�?�G�Ñ	e�y�Ü	á�f�u�Á�I�q �ô�I

�¢�@Ä�E���”�H�,�Ð	á�f���ø�ç �ö  
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�Ù2. 	�ª�×�¥�Ø�E���÷	“	_�Ù (Beard, 1946)�ö  
 
 

�Ù3. �s�”���÷	“	_�Ù�é�KÄ�E�÷�k (Baker and Wilson, 2000)�ö  
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Latham�; (1998)œ�@�‘TSTRAT�³�� �p�Ú�ÓÄ�E�k�� �ô�•���æ�”�±

�—(�Ù4)�ú�§�÷Ì
3�/�K(�/ (�õ�Õ�/�þ�§�÷���÷�Ï�K(�Ï�£ )�Ð�E�� �ô�’

�•�����÷�Ï�K ×40%+���÷�w�ý�‘�/�K (�D� �/ )���Á�(�é�k�‘�ê*�ú (cut-

off height)�)�ô �ê*�ú�0�¢�E���ï�¦�Õ�‹�k (S1)�ô�™�×�ƒ�’�k (S2)�Ä�é�ç

�’�• �©�E���Í �Æ�w�•(�/�£ �ô�»�i�£�0�¢�����Ä�é �ô�”�‰�¢�k������ ��

Ì
3�ÿ
¯�•�Ú�k�Á�� �ô�B�Ù�s�”Ä�E
]���Ð���”�H�,�C�0�é�k �ô�i�£�E

�é�ã�Ì�Õ���”���÷�Ð�k�� �ô�p�Ó���E�é�Ì�Õ�Ð �(�'	Ö�Ø�¤ �)�ö  

�Ú�ê) (2006)�s�” TSTRAT�³���‘ Ä�E�é�k���d �ô�ç�µ�|�Í�ý�G�?

�s�¾�ú���á����Ä�EÌ�����”�é�k�H�,�‘�ô�2�Í �ô�H�@�I�¢�¢�kH���-

�@�æ�T�é�Á13�k�ô�Ä�¢���á����Ä�E�kH���v�–�‘ 13	•�E�é�'	Ö�Ø�¤ �ô

�ç�=¹�x�3 �ÍÄ�E ���”�œ�Ô�H�,�B�ï�n����	á�f �ô�O�õ�÷�k �õ	é
 �õ�/

�K
�÷�E�Ô�k�é�ï (�Ä2)�ô�ç���e�×�¥Ä�E�=¹�‘�x�3�Í �ô���� ���”�H�,

�‘�B�ï�‚�—B�k���Û�k���D�‡�‘���Û�'	Ö �ô�”�‰�¢�k�/�µ�‘�� �÷�Î���É

�ô�L�¿ �-�Ù�Ó (y�ÿ�U �ô 1996)�ö  

�Ù4. �E�÷�é�k�Ù�¢�@�Ù (Latham et al.,1998)�ö  

 

S2 

S1 

S3 
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�Ä2. ���e�×�¥Ä�E�=¹�x�3�Ð ���”�œ�Ô�H�,�B�ï (y�ÿ�U �ô 1996) 

���”�œ�Ô�H�,  �=¹�Ãº  �=¹�Íº  �=¹�Uº  

�÷�k�é�ï  �Ì�4�I  �h�4�I �õ�k���ÿ  �4�I �õ�k���í  

	é
�é�ï  �Ì�4�I  �h�4�I  �4�I  

�/�K
�é�ï  �Ì�4�I  �h�4�I  �4�I  

�E�Ô�k�é�ï  �Ì�4�I  �h�4�I  �4�I  

 

(�’ )Ä�E���s�H�,  

1.�œ�Ô�é�r� �
  

�Ì�ÕÌ�‚�����‘�œ�Ô�é �r� �
	Ö�\Ä�E���s�H�,�‘�í� �� �ô�6Ì�‚�ü��

�ç�œ�Ô�é�r�¢�,	>���Ÿ�•�* � (Ludwig and Renolds, 1988)�ô�é�q�Á�¿��

�é�r �� Random distribution���õ �¡�ì�é�r �� Regular ditribution���÷�ã���é

�r�� Clumped distribution�� (�Ù 5)�ö  

(1)�¿���é�r  

�@�*� �ï�p�ü��	•�O�‘�é�r�Ô�Õ���"�ï �ô��	•	•�O�‘�@�\�ÿ���Õ�;

���n �ô�¶�•�4	•�O�‚�•�Á�ö�ø �ç���" �ö�•�O�ü�‚�—�¶�ô�Ó�•�4	•�O�‘�O

�ü���"�‘�W�d�â
¨�����Ó �ö�\���‘�ô�2�å�4�‘�¿���é�r�P�ÿ�@�\�\�ôÄ

�E�Ð�Í �ö�í�‚�â�Á�“�;�æ�I�Ü���¹�‘�¡�ì�‹	 �ô�P�ÿ
È�ç�h�µ�‘�œ�Ô��

N�ã�@�\ �ö�]���ç�I�Ü�â �·�ç���s�œ�Ô�‘�é���O�-�Ú�í�•�‘�“�
o�Ð

�ã�ô�`�ù�l	z�‘�b�”�3�K�ÿ�È�_�ì�;
� �ô�ž�I�Ü�u�„~�Í
� �ô���£�Œ�‹

�,�ä�â
¨�� �¿���é�r
� �ô�É�n�����ü���‘�¿���é�r �ö���6 �ô�h�µ�‘�œ�Ô

��N �ô�“�;�æ�I�Ü�‘�f�f�� �h�I�q �ô�6�ç�»	_�H�¢�“�;�æ�I�Ü�â�·�‘�¡

�ì �� �h �0 �H �I �ö �¿ �� �é �r �‘ �§ �â �³ � �‚ �• �‘ �J �é �r (Poisson 

distribution)�ö  

!
)(

x
m

mexp
x

-= ----------------------------------------------------------------(1) 

(x=1,2,3,……..)�ô���Í p(x)�Á�–�� x 	•�¬�T�§�‘�w�W �ô m �Á��	•�¬�T

�Í�‘�s�¡	•�O�§ �ô !�Á�Ø	j�„�& �ö  

(2)�¡�ì�é�r  

�ž �€�e �¤ �
 �é �r (hypodispersion�õ underdistribution)�� 	D�ã �� �é �r

(negative contagious distribution)�ô�@�*� �ï�p�ü��	•�O�ç���s�œ�Ô�ã�‘

�é�r�‚�¡�ì�;�¯�‘ �ö�����—�¬B�á�Í�×�È�s�¡
3�§�‘B�á(�í �ô�•�K�u
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�µ�©�u�»�‘�Ã�Î�P�ÿ �ö�J�µ�í�§�ô�2�H�@�I�¢ �ô�ç�>���ü���Í�¡�ì�é�r

�u�Á�ÿ�@ �ö�`�—�-�•�ã	•�O�ù�Œ�‹�� 	[ �I �Ü�W�•�‘ �a�~�õ�¥�4�b�”

(allelopathy)�ô�0�÷�>�¥�\�• (autotoxin)�;	š�â �ô�¨�n�����Œ�‹�ü���‘�¡

�ì �é �r �ö �¡ �ì �é �r �‘ �§ �â �³ � �‚ �… �’ �è �é �r (positive binomial 

distribution )�ö  

knnqp
knk

n
kp -

-
=

)!(!
!

)( --------------------------------------------------------- (2) 

�•�Í q=1-p�ô���Í n �ÁB	•�¬�T�Í�Q
È�@�\�‘(�µ	•�O�§ �ô k �Á	•

�O�Ô�‘�«�ã�K �ö  

mV
m

k
-

=
2

-----------------------------------------------------------------------(3) 

���Í m ��	•�¬�T�Í�‘�s�¡	•�O�§ �ô V �Á�B�f�§ (variance)�ö  

 

�Ù5. �œ�Ô�é�r� �
 (Ludwig and Renolds, 1988)�ö  

 

(3)�ã���é�r  

�ž �€ �ã �� �é �r (contagious distribution)�ô �« �ã �é �r (aggregated 

distribution)���¬�¤�
�é�r (hyperdistribution�ô verydispersion)�ö�•
]�{�‚

�ü��	•�O���� �õ���` �ô���'�æ�•�ã�é�r �ô�Ú���‘�µ�» �ô���Ô�‘�¯�† �ô��

�ã	•�O�‘�•�K�ÿ�Ì�ì�; �ô�`�Ú���ã�ý�í�‚�¿���é�r �ö�>���Ã�i�  �ôÌ�‚

�ü��	•�O�¤�Á�ã���é�r �ö�ã���é�r� �
�‘���â�,	>�Á �ú�•�·�ú�ž�¯�†�‘

��	[�� �ô�—�-	Y�š�b�” �ô	^���ç�†���¬N�‘�•�·�t�'�U�b�“�`�“�‘�t
3

���ù�Æ�£�<�¦�w×�‘Ì�‚�ï�x
%�³�µ�†
3�-�ï�Ò�P �ô�Î��Ì���‘�`�“�\

�• �ô �� �• �* �é �r �Î �
 �ô �Á �( �Î �
 �‘ �é �r �)  (Morphological pattern) 

(c)�¡�ì�é�r  (a)�¿���é�r  (b)�ã���é�r  
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(Ludwig and Renolds, 1988)�ö�ã���é�r�Ð�§�â�³� �‚	D�’�è�é�r (negative 

binomial distribution)�ö  

xk

km
m

kx
xk

k
m

xp �
�
�

�
�
�

+-
-+

�
�
�

�
�
� +=

-

)!1(!
)!1(

1)( -----------------------------------------(4) 

(x=1,2,3,……..)�ô���Í p(x)�Á�–�� x 	•�¬�T�§�‘�w�W �ô m �Á��	•�¬�T

�Í�‘�s�¡	•�O�§ �ô !�Á�Ø	j�„�& �ô k �Á	•�O�Ô�‘�«�ã�K �ö  

 

2. �é�r�*� �‘� �M  

�•�‘�J�é�r�‘�7�Ó�‚�¿���‘ �ô	h�Ã�7�Ó�Œ	•�‚�•�‘�é�r�„�Ý�•�‘�J

�é�r �ô�¾�6� �M�€ó	v�ù�•�‘�J�é�r�‘�C�†�3�K �ô�õ�@�7�Û���¥�þ	•�O

�é�r�‚�¦�-�¿���é�r �ù�õ�@�7�Û�Ï�â�L �ô�@�ü���Ð	•�O�é�r�‚�¦�-�Ú�¿

���ô�þ�Q
È�Á�ã���é�r���¡�ì �é�r �ö  

 

(1)�B�f�§ /�¡	v���W  

�•�•	@�â�w�5�‚ Poisson�é�r�Í�B�f�§ V �;�-�¡	v m�ô�ü��	)�Á�¡

�ì�é�r �ô�µ�í�§�¬�T�Í	•�O�§�’�×�È�-�¡	v �ô�þ�B�f�§�»�-�¡	v �ö�õ�Á

�ã���é�r �ô�í�§�¬�T�Í	•�O�§�n�@�\  ���¡	v�P�µ�©�P�»�‘	v �ô�B�f�§

�’�µ�-�¡	v �ö I=V/m �ù�£º	v 1 �‘�C�†�Q�” t � �M (T-test)�p� ó �ö  

(2)	D�’�è�V�§ (k) 

Waters(1959)œ�@	D�’�è�V�§ (k)�ô�½�‹	•B�á�ã�‘	•�O�§�‡	D�’�è

�é�r
� �ô�¤�0�V�§	v k �p�K�ÆÌ���‘�«�ã�3�K �ô�•
]�ú�Á�•	v�Ì�â�ü��

�•�K�B�ï�6�ï�B �ô��{�ü���Ð	•�O	)�‚�ù���‘���«�6�l�ü���Æç �ÿ�ô k

	v�Ì�n�â���6�ï�B �ô�6 k 	v	)�«�» �ô�Ä�¢	•�O���4�I�«�ã�Ã�Î �ô	) k 	v

�«�µ �ô�Ä�¢	•�O�«�ã�Ã�Î�Ì�4�I �ô�•�æ���Á �ú  

mV
m

k
-

=
2

------------------------------------------------------------------------(5) 

(3)Moore�p�§    

Moore(1953)��œ�@�‘�@�d �ú�]�•	@�@�\ 0�ô 1�ô 2 	•	•  �O�‘�¬�T�§ �ô�6

�•�æ�� 2
1

202
n

nn
=F ---------------------------------------------------------------------(6) 

���Í n0�õ n1�õ n2 �é�q�@�\ 0�õ 1�õ 2 	•	•�O�‘�¬�T�§ �ô�½ F =1 �þ�Á�¿���é
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�r�ù F >1 �þ�Á�ã���é�r �ô��
��¡�ì�é�r�¨�Ä�\�Á F >1�ô�I�q��� �M�Q

�” t � �M �ö  

 

(4)Morisita�é«�p�§ (Index of dispersion, I� ) 

Morisita(1959)�@�p�±�Ì�™�¡	v ( x )�©�¬�T�Í	•�O�t�§ � x �‘�y�Ü �ô

�`�—���-�—�¬B�O�‘(�µ�©(�»	•�O�§�ž �ô�”�0���h�—�¬�§�ž (n)�ì�;�‘

�Ì�Õ���§�—�¬ �ö�•�æ���Á  

� �
�

-

-
=

)1(

)1(
I 

xx

xxn
d  -------------------------------------------------------------(7) 

�½ I � =1 
��Á�¿���é�r �ô I � >1 
��Á�ã���é�r �ô I � <1 
��Á�¡�ì�é�r �ö  

�C	á�‘�I�q��� �M�Q�”�¶�>�—�K�Á n-1 �‘ X2 	v���h �ö  

 

(5)�ã�� �p�§ (Index of clumping, IC)   

David and Moore(1954)�Á�‘�<�€�æ�ø���ü���ã�«�3�K �ôœ�@�ã���p

�§�ú  

1)( -=
m
V

I C -----------------------------------------------------------------------(8) 

I �b�Á�ã�«���‘�K�Æ �ô (���Í v �Á��	á �ô m �Á�¡	v )�ô�½ IC=0 
��ô�Ä

�¢�¿���é�r �ô IC<0 
��ô�Ä�¢�¡ �ì�é�r �ô IC>0 
��ô�þ�Á�ã���é�r �ö  

�@�p�±�‘�ì�ú�‚�Q�”�0���h�•	•�ü���‘�ã�«�3�K �ô�ù�-�•	•�—�¬�§

�¡�Á n�õ��	á�÷�¡	v�Ú�Á v1�ô m1 �÷ v2�ô m2 �‘�ü��
j

j

m

V
I =    Ic =(vj/mj)-

1�ô  (j=1�ô 2) 

	@�‰ )ln(
2
1

22

11

mv
mv

-=w ---------------------------------------------------------(9) 

(v�ô m �é�q�Á��	á �õ�¡	v )�ö  

David and Moore(1954)�p�@�ú�õ�@ w �ç (
1

5.2
,

1

5.2

--
-

nn
)�T�Ô�Ð�f �ô

�þ�0 0.05 �I�q�����s �ô Ic1 �¶ Ic2 �I�q�Ì�Õ �ô�Ä�¢�•�ü���‘�ã�«�3�K���I

�q	á�q �ö  
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(6)�ñ���p�§ (Index of crowding, m*) 

Lloyd(1967)œ�@�‘�ñ���p�§ �ô�Ó��Ì���‘�s�¡�ñ���K�Á��	•	•�O�Å

�Õ�ø�ç�Õ�‹B�á�ã�‘	•�O�§�Ð�s�¡�§ �ô�•�p�§�æ�� �ú  

�
=

=
N

i

Xi
N

m
1

1
* --------------------------------------------------------------------(10) 

���Í Xi �Á�¶�ƒ i 	•	•�O�ç�Õ�‹B�á�‘	•�O�§ �ö  

m*�‘
]�ú�‚�¿�q�¬�T�µ�»�6�ï�B �ô�â�•�ï�p��	•	•�O���B�™�‰�‘

�ñ���3�K �ô�¶	•�O�t�§���" �ô�Q�h
•�ô�ø�€�•�ã�a�~�¶�“�‚�â
¨�‘�b�”

(�E�2�¹ �ô 1998)�ö�¢����Q�j�� �ú  

1)1(
1

*

1

1

2

1

-=-=

�

�
�

=

=

=
n

j
j

n

j
jn

j
jj

X

X

XX
N

m ---------------------------------------------(11) 

���Í N �Á�tB�á�§ �ô Xj=1,2,3……n �Á�ƒ i 	•B�á�‘	•�O�§ �ö�ñ��

�p�§��Q�Á�s�¡�•�K�¶�ã���®�K�p�§ Ic �‘�© �ö  

CIm
m
V

mm +=-+= )1(* -------------------------------------------------------(12) 

(7)�'�ã�p�§ (Index of patchness, C) 

Lloyd(1967)�s�¡�ñ���K m*�©�s�¡�•�K�‘��	v
m

m* �Á�'�ã�p�§ �ô�”�p

�é�K�ü���Í	•�O�‘�«�ã���é«�¿�� �ö  

km
I

m
m

C C 1
11

*
+=+== ---------------------------------------------------------(13) 

���Í m �Á�ü���s�¡�§ �ô k �Á	D�’�è�é�r�V�§	v �ö  

)1(* -+=
m
V

mm (V �Á��	á �ô m �Á�¡	v )�ô�½(m*/m)=1 
��ô�Á�¿���é

�r�ù (m*/m)<1 
��ô�Á�¡�ì�é�r �ù (m*/m)>1 
��ô�Á�ã���é�r �ô C �€�Á�«

�'���p�± �ô�•
]���þ�‚�¶�•�K���"�‘�œ�Ô� �
 �ô�â�Á�Ì�Õ�•�K�‘�•	•�ü

���ÿ���Q
È�€���ì�Õ�‘�'�ã�p�§ (�E�2�¹ �ô 1988)�ô�Q�”�-�ã���3�K�‘�K

�Æ�ô�0�<�€�ø���«�ã�®�K �ö  

 

(8)Cassie�p�± (CA) 

Cassie�p�±�‚ Cassie(1962)œ�@�ô  
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k
CA

1
= --------------------------------------------------------------------------(14) 

k �Á	D�’�è�é�r�‘�V�§ �ô�½ CA=0 
��Á�¿���é�r �ô CA> 0 
��Á�ã���é

�r�ô CA<0 
��Á�¡�ì�é�r �ö  

�¢	J�•	@�é�K���d �ô� ó�‘�œ�Ô�é�r�‘�*� �÷�®�K (�Ä 3)�ô�¡�i�˜

�-B�‹���K�‘�¿���—�¬ �ô�`�í�•�œ�Ô�é�ró�Ó�÷�é�K�‘�H�@ �ô�4�I�æ�™

�‰�—�¬
����æ�”�‘�¬�T�µ�»�‘	[�‹ �ô���•�ù�ã���é�r�‘�ü�� �ô�Ì�Õ�‘�¬

�T�µ�»�Q
È�n�³�‰�¹�Ä�Ì�Õ�‘�H�@ (�&�•�© �õ�g�(�µ �ô 2005)�ö  

 

�Ä 3. �«�ã�®�K�p�§�¶�ü���œ�Ô �é�r �Ð�"�ï�Ä (�E�2�¹ �ô 1988) 

�«�ã�®�K�p�§  �ù���é�r  �ã���é�r  �¡�ì�é�r  

�ã���p�§ (IC) =0 >0  

Moore�p�§ ( F ) =1 >1(�Ú�¿�� )  

Morisita �é«�p�§ (I� ) =1 >1 <1 

	D�’�è�V�§ (k) �‹
Ó�ç 8 �0�¢  �•	v�«�»�ã���K�«�®   

�ñ���p�§ (m*m) =0 >0 <0 

�'�ã�p�§ (C) =1 >1 <1 

Cassie�p�± (CA) =0 >1 <1 


1�E�p�§ (GI) =0 >0 <0 

    

 

3. �y�Ü�œ�Ô�é�r�‘�â
¨  

�“�‚�ü���œ�Ô�é�r�‚�p�“�‚�ü���¶�I�Ü�Ð�Ô�‘�ì�Õ�y �Ü�õ�Õ�ì�b

�”�6�Î���‘
��œ���ü �ô�E�t�ü���‘�“�Ï�x�3 �õ�é�r�Î�� �õ�ü���µ�»�÷�•

�T�“�‚�•�; �ö�é�K�‹�‚�•�Á�Ù�6�ç�‹�d�æ���@�\ �ô�6�ç�\�‹	•�æ���þ�Ì

�@�\ �û�í�E�–�‘�Ú�í�â
¨�ø�ç �ö�‹
Ó�‘�œ�Ô�é�r�w�é�Á�¿���é�r �õ�¡�ì

�é�r�÷�ã���é�r�;�Ÿ	•�*� �ô�‹	•�‚�•�‚�¿���é�r �ô�Ä�¢�I�Ü�‘�Õ�f��

���Ú�§�÷���‘�I�Á�é�r �ù�6�Ú�¿�����‘�é�r�@�š�q�‹�d�â
¨	P�l�‚�•�0

�Œ�•�����ø�ç �ö�ã���é�r�p	•�O�«�ã�-�“�;�æ�I�Ü�ì�ù�~�Õ�‘�ý�é �ô�¡

�ì�é�r�‚	•�O�Ð�Ô	D�‘�ì�Õ�b�” �ö�,	>	š�â�õ�Ä 4�ô�ü���é �r�‘� �
�Ì

�û�ç�Õ�³�¢�Ì�Õ �ô�6�*�ç�®�K�¢ �õ�æ�[�T�q�¢�¨���Ì�Õ �ô�•�Á �‚�•�ü��

�ã�ç�©�f�ý�â
¨�Ïº�ì�Õ�b�”�‘�H�@ �ö
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�Ä 4. �y�Ü�‚�•�œ�Ô�é�r�‘�â�· (	Ê�«�Ó �ô 1997) 

�â
¨  �o�·  

�Ú�“�‚�â    

 �‚�[�â�·  �À�õ���õ�•�K �õ	e�;  

 �ï�â�â�·  ���õ�²�F�¦�é�;  

�“�‚�â
¨    

 �>�J�â�·  �“�
�M�O �õ�	«�;  

 �•�4�‚�•  �a�~ �õ
�	g �õ
o
p�;  

 

4. �=¹�x�3 �œ�Ô�é�r  

�‹
Ó�6�B �ô�=¹�‘�x�3�µ�Ãº�‰�Uº �ôÌ�‚�����‘ �œ�Ô�é�r� 

�
�ô�n�—�ã���é�r�¿�-�¿���é�r�‘�'	Ö���Û (�Ä5)(y�ÿ�U �ô 1996)�ö�ç�µ

�|�æ�ü (Picea morrisonicola Hay.)�Ì�Õ�'�;�Ø�¤ �ü���œ�Ô�é�r�Ð�«�ã�®�K

�‘�ô�2�Í �ô�I�¢�»	é���‘�œ�Ô�é�r�‡�\�«�ã�ƒ�
 �ô�«�ã�3�K�h�/ �ô�•��

�Á�Í	é���Ð�œ�Ô�é�r�i���‚�ã���é�r �ô�»	é���Ð�«�ã�®�K >�Í	é�� �Ð�«

�ã�®�K �ô�6�µ	é���Ð�«�ã�®�K�P�» �ô�h�×�È�¿���é�r (�E�2�¹ �ô 1988)�ö  

�Ä5. ���e�×�¥Ä�E�=¹�x�3Ä�E �œ�Ô�é�r�B�ï (y�ÿ�U �ô 1996) 

����
]�{  �=¹�Ãº  �=¹�Íº  �=¹�Uº  

�����'�“�•  �ã��  �¿�-�¿��  �¿��  

�u�p�ì�Ã�”�•  �¿�-�ã��  �ã��  �¿��  

�u�p�ì�ì���•  �¿��  �¿�-�ã��  �ã��  

 

�u�»�Ù (2000)�0�ã���p�§ �õ�'�ã�p�§�÷ Morisita�é«�p�§�é�K�Ì�Õ

�=¹�Ø�¤�Í3ô(ë�� (Castanopsis fissa (Champ.ex Benth.) Rehd.)�ü���‘�µ�»

�H�,�÷�œ�Ô�é�r� �
�����Ì�Õ �ô�ç�ã�µ�U�>���=¹�‘3ô(ë���t��
ª�E

�Í�ô3ô(ë���ü���‘�µ�»�H�,�¡�‡�ã���é�r �ô�µ�«�ã�®�K�p�î �ô�‡�\�@�t

	- >�»�t�� >�µ�� >�µ�t�� �ù�ç�03ô(ë���Á�ì���‘�7�¬�E�Í �ô�]���t	-�‡

�\�ã���é�r �ô�`�«�ã�®�K�¡�»�-�û�’�£ �ô�•�t�� �õ�µ�t���÷�µ���¡�‡�\

�¿���é�r �ö	�;�“�; (2006)���ù�Ì�Õ�=¹�Ø�¤ ���» (Schima superba Gardn. 

et Champ.)�t	-�Ð�œ�Ô�é�r �ô�'�\�¡�‡�\�ã���é�r �ô Moeur(1997)�'�\�‚

�•�Ô�‘ �a�~�÷�þ���‘�O�
�I�0�y�Ü�t	-�‘�«�ã�®�K �ö Wolf (2005)�ç�Ï�
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���z�¾�J	Þ�K�����> 1948�����? 2005���ô�€�ø 50��º�Ô�7�“�����E�Ð��

�•�œ�Ô�é�r �ô�'�\�é�r�‘� �
�n�¿
��Ô�i�•�K�Ì�Õ�6�ï�B �ô�{�¿�q�E�é

�ã���•�‘���«�÷�t	-�‘�6�: �ô�n�����b�O �ô�Q
È�—�ã���é�r�o���¿���é

�r�‘� �
 �ô����Q
È�—�¿���é�r�o���ã���é�r�‘� �
 �ö  

 

���Ÿ���E�é�H�,  

�E�é�H�,�©�“�Ï�Ð�"�ï �ô�,	>�T�q�‚�E�é�“�Ï�Á�O�
�Ð�B�ï �ô�{�“

�Ï�Æ �Á
��Ô�Ð�„�§ �ô�6�E�é�H�,�þ�Á�Œ
]�Ó
��Ô�E�����
	v�Ð�é�r�ƒ

�
�ô�Q�I�¢�E�é�½�H�Á�Œ�‹
]�Ó
��Ô�‘�Æ �ô�Á�É�
�Ð�@�� �ô�Q�—�”	é�é

�r���Ý
]�Ó�Ð�÷�H���â�W�”	é�Ø�Ð�½�H�Æ �ô�6�E�é�H�,�B�ï�©�E�é�“�Ï

�ô�Á�‹�O�Ð�•	_ �ô�Á�O�
�Ð�@�� �ô�*�’�£�€�Q��� (�‘�,�4 �ô 1997)�ö�u

�ö# (1988)ó�Ó�•�¾���™
Å�/�”	é�¶�� �Ÿ�Ð�"�ï �ô�³�•�Í�»	é���Ð
Å�/

�”	é�¶�� �Ÿ�‡�”���"�ï �ô�����ï�§�Â�r�I�q���— (r=0.867)(�Ù 6)�ö  

 

 

�Ù 6.�•�¾���™H���E
Å�/�”	é�¶���Ÿ�Ð�"�ï (�u�ö# �ô 1988)�ö  

Weibull ���W�•�K�„�§�ï�s�”�Ÿ	•�ß�Æ �ô�é�q�0�»�¬�T�ÁB�O�¾�I

�¬�T�”	é�é�r�Ð�³�� �ô�\�Á�Ö
ø�,	>���•�Ð	é
�é�r�Ã�Î �ö�³��
��@�0

K-S �~�Ý�Kó�M� ó�Ð �ö���Ÿ	•�ß�Æ�Ð Weibull ���W�•�K�„�§�Ð�Ó���õ

�  (Bailey and Dell, 1973)�ú  

)]
c

a-x
exp[-()]

b
a-x

[(
b
c

X 1-c=�±�°F ----------------------------------------------�� 15��  
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�� �Í x �g 0�ô b�g 0�ô c�g 0�ù x�ú 
Å�/ �” 	é �ù a�ú�O�ü�V�§ (location 

parameter)�ù b �ú �� �K �ï �§ (scale parameter)�ù c �ú �Î �ƒ �ï �§ (shape 

parameter)�ö  

���" Weibull���W�•�K�„�§�V�§���>���d���P�í �ô�O�õ(�µ�w�_�d

�� Maximum likehood estimation�� �õ �- �é �O �§ �d �� percentile 

estimation���õ 	…�…�O	á�d�� modified moments estimation���; (�‘�,�4 �ô

1997)�ö�6 Weibull���W�•�K�„�§ �Â�v�q���”�-�E�é�H�,�‘�Ö
ø (Maltamo 

et al., 2000�ù Nanos and Montero, 2002�ù Newton et al., 2005�ù SaKari et al., 

2005)�ö Abernethy�� 1981���'	Ö
]�Ó�‘�-�é�O�§ �� X .24�õ X .63�õ X .93�����>

Weibull�„�§�V�§ �ö
Å�/�”	é�‘�é�r�©�•�•�H�Î�K�Ô�€��
]�Ó�‘�"�ï �ô�Â

�•�H�Î�K �� P�����ù���Ð
Å�/	v	é	v (Xp)�Ä�¢���-�é�O�§�‘�"�ï �ô�õ

�� 16�õ 17�������¢ �ö  

P=1-exp{[(Xp-a)/b]c}-------------------------------------------------- --------�� 16��  

Xp=a+b[-ln(1-p)]1/c-------------------------------------------------------------�� 17��  

�s�” Abernethy�� 1981���'	Ö�Ð�Ÿ	•�-�é�O�§ �� X .24�õ X .63�õ X .93���Á�o��

�> Weibull�„�§�V�§ �ú  

X .24=a+b[-ln(0.76)]1/c-----------------------------------------------------------�� 18��  

X .93=a+b[-ln(0.07)]1/c ----------------------------------------------------------�� 19��  

X .63=a+b--------------------------------------------------------------------------�� 20��  

�—�0�¢�Ÿ�����>  

�� X .24- X.63�� /�� X .93- X.63�� =-{[-ln(.076)] 1/c -1}/{[-ln(0.07)] 1/c -1}------------

--------------------------------------------------------------------------------�� 21��  

b=�� X .24- X.63�� /{[-ln(.076)]  1/c -1}------------------------------------------�� 22��  

a= X.63-b 

�d�-�é�O�§�d���> Weibull�„�§�V�§�Ð���d�0�Ù 7�Ä�¢�Ð �ö Weibull��

�W�•�K�„�§�‘�•	@�é�r�„�§�õ �� 23�����ô  

�
�
	




�
�
�


�
�

�
�
�

� -
--=

c

b
ax

xF exp1�±�° ---------------------------------------------�� 23��  

�•�Í b�g 0�ô c�g 0�ô�6�Œ�‹�¤�Ð�é�r�„�§���d�Á �ú�7�Û L�f x�f U�ô�þ (L�ô

U)�T�Ô�Ð���W�õ �� 24�������¢ �ô�•�Q��
��T�é�”	é�Ø �ô�0�b�Á�”	é�Ø�Ä
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�é�Ð�w�5 �ö  

P(L�f x�f U)=exp{-[(L-a)/b]} c-exp{-[(U-a)/b]c}--------------------------- �� 24��  

�~�Ý�K� �Ó �ú�ç�•	@�¢���Ú�í� ó�~�Ý�K�Ð���d �ô�õ�L��� �Ó �ô

K-S�� Kolmogorov-Smirnov��� �Ó�; �ô�6 Bailey and Dell�� 1973���þ�ô�0

(�µ�w�_�d���>�Ð Weibull���W�•�K�„�§�0 K-S� �Ó�h�Á�Ý�[ �ô K-S� �Ó

�â�h�•�4� �Ó���d�€���‹	 ���C�� �ô���0��	[�¬�•�6�B �ô�Q�0�Ì�5�~�”

	é�é�r�Ð� �
�6�Q�Ó�@ó�M�Ð�•�Ú	v �ô�â���Ì�U�ç�ú���E�÷�“�À�E�Ð�ô

�2�¢ �ô�í�æ K-S� �Ó�0� ó Weibull���W�•�K�„�§�Ð�³��
��@ ���õ�¦�Ã

�;�ô 1997a�õ 1997b�ù�g�¾�‰�ô 2002���ö �z�•���0 K-S� �Ó �ô� ó Weibull

���W�•�K�„�§�Ð�³��
��@ �ô�0�Ö
ø Weibull���W�•�K�„�§�ç �•�¾���™�E �E

�é�”	é�é�r�Ð�³��
��@ �ö  

� ó���d�õ�  �ô  �€���7�å �� H0���ú �B�M�¬�T
3�§�Ð�é�r�¶�³����

�³�Ð
3�§�é�r�Ô�Ì�I�q	á�f �ô�þ�€���7�å���¥ �ö  �ù�¥�7�å �� H`���ú �½

Dn�g Dn�� � ���ô �þ�€���7�å�Ì���¥ �ö  

Dn�ú�Ú�”�Ô�Wó	v�¶�€ó	v�Ð	á�—�J�ù	v�U�Ð(�µ	v �ô�Æ�(�0�€ó	v�Ð

�t�§ �ô�õ (25)�����¢ �ö   

n

Fn(x)-F(x)
Max(x)Dn = ---------------------------------------------�� 25��  

 F�� x���ú �³�����³�Ð Weibull�•�H�é�r�„�§   

Fn�� x���ú ó	v�Ð�•�H�é�r�Î�K   

Dn�� � ���Ð�Ó���õ (26)�����¢ �ú  

2n

)
2
1

ln(-
)Dn(

a
a = -------------------------------------------------------------�� 26��  

� �ú�I�q���—   

n�ú�B�M�¬�T
3�§   

Bailey and Dell(1973)�ô�2 Weibull �„�§�p�@ �ô�½ c�i 1 
��Á	y J � ��
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���ô���”�-�”	é�é�r
��f�Ÿ�ú���E�Ð�”	é�é�r �ô�‹
Ó�Õ�Ÿ�E�“�À�E�Ð c

	v�µ�- 1�ô�½ 1<c<3.6
��Á�Š�Î�…�C�¡ (positive skewed)�é�r �ô c=3.6
��Á

�¤�
�é�r �ô c>3.6 
��þ�Á	D�C�¡ (negative skewed)�é�r �ö�—�- Weibull ��

�W�•�K�„�§�Ð�����Î�
 �ô�Q�—�ø J � (inverse J-shaped)�‰�¤�
�é�r�;�Ì�Õ

�‘���� �ô�z�Q�n�”�-�ú���E�Ð�”	é�é�r �‘�³�� �ö  

 

 

�Ù7. �-�é�O�§���> Weibull�„�§�V�§�Ð�¬�3 ���‘�,�4 �ô 1997���ö  
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;m�õ�ô�2�æ�T�w�i  

�‹�õ�æ�[�O�ü  

��Ù�>���å�È�T��N (�Ù8)�	�`�e�. �õ	-
* �õ�µ�Í�Ÿ�\ �ô�Á��¾�¶�µ�Ù�þ

�¾�Ð�,�æ�0�K�Ð�µ	_�H�E�æ �ô�ç�E�p�ö�<�T�é�¢�¦�E�M�½�e�.�¶�?���E

�T�…�[�À �ô�µ�ü�› �c�p�T�ƒ 53~54�ô 56~64�E
d �ô�÷�–�8�¾�c�p�T�ƒ

76~84�E
d �ô�t	_�H	
 21,254.09 ha�ô
G���/�K�ç 1,100~3,886 m�Ð�Ô�ô�‚

�µ�|�æ�T
G���O�ü(�/�Ð�>���“�
�å�È�T �ö�T�ã�¬�x�Ÿ�¯�æ���‘�¾	Ý �ô

�í�r�§�œ	æ �ô�•�Ô�`�í���n�C �ô�‚�Á�µ�|�Ç�^�ª�^(�í�‘�æ�� �ö��¾�O

�-�`�Í�q�?�G�� 60 km�ô�‚��¾�¾
Ç�‘(�/	Ý �ô�,	Ý
G�� 3,886 m�ô�‚�µ

�|�‘�ƒ�’�/�¾ �ö���o
��6�€ ��¾�Á ���/�¾ �ö�Õ�È�¾�T 3,000m�¢�‘�/	Ý�E

�¥�ô�0�µ�Ù�þ�¾(�q�Ü �ô�¡�Â���•��Ù�o	Î�æ����N�ã �ö��¾�,	Ý�n�C

��N�E�ç��¾�¬N �ô�I�y�T�é�¦�`�Í�\�©�s�Â�s�;�ø �ô�0�÷	-
*�\
@�ü

�Â�����ø �ö  

 

�Ù 8. ��Ù�>���å�È�T��N�Ù �ö  
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�•�ô�2�,	>���ù�E�M�½��Ù�>���å�È�T�Ð��¾�,	Ý�÷�§�#�æ�T (�Ù 9)

�Á�,	>�ô�2�T�q �ô��N�—��¾�,	Ý (3,886 m)�?�G�æ�A(3,880 m)�ô� �ê�?

�§�#�C�æ �ô�K�?� �§�# �ô�K���?�§�#�Ÿ�°�¾ (3,565 m)�ô	_�H	
 300 ha�¾

�I�•�¾���™�E�ü���H�,�S�— �ö  

�Ù 9. �ô�2�T�q�Ù �ö  

 

�’�õ�æ�Î  

��¾�,	Ý�Õ�È�/�¾�E�¥ �ô  �Ú�í�¾	Ý�©�æ
Ç�/�- 3500 m�ô�/�K�¢�‚

�µ�| ���/�‘�¾�' �ô�€�Á��¾�æ�� �ô�6��¾�æ��	š�•�¶�•�?�G���‘��ë�µ

�¾�ì�ñ �ô�¦�Õ�‹	•�¾�' �ô�U�™�æ�'�n�O�Î���æ���ƒ�¾�æ �ô�Ð�U�•�¾�'�Ð

�Ô�'�“���‹ �ô�Î���ð�e���,�÷�� (���¾���k )�ô�’�•�¾�'�é���?�K�•�A (�E

»"Û �ô 1957)�ö��¾�,	Ý�Õ�È�‘�æ
Ç�����æ�� �õ��¾�?�æ �õ��¾�?��

�æ�ô��¾���æ�©��¾�K�æ�;�Ö �µ�æ
Ç�ö���æ���{��¾�G�æ �ô�¶�K�æ�Õ�‚

��¾�¾
Ç�,
É�¢�‘�‹�¤�æ
Ç �ö��¾�¶�µ�Ù�þ�¾�Ô�‘���æ�� �ô�‚�µ�| �d��

�,	>�^�¿�‘�é���� �ö�—�-��	^�P�µ �ô�í�d�^�¬�‘ �Û� �©�Û�•�ß�Ñ�š�ì�½

�®�µ �ô�ç��¾�¾�T�Î���Ì�ÿ	Ù�C�©�•�C (�x�L�û �ô 2000)�ö  

�Ÿ�õ
;	‚  

��¾�,	Ý�J	é 30 km�ã�ç�¦�Í�g
;�•�½�‘
;�•�Ø�Æ
 ���Ÿ	• �ô�é�q
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�‚�€�& �õ���¾�©�Ý�ÿ�¾ �ô�Ý�ÿ�¾ó
  (�±�/ 3370 m)�O��¾�,	Ý���� 	
 24 

km�‘�Ý�ÿ�¾�,	Ý� �ô�/�K�ì�½�×�È�•�ô�2�T �q�ô���¡�• 5.3�š�ô��	^�Ø

�Æ3420.6 mm�ô	)�j�•�K���”�/�K��ç�W 0.6�š  /100m 	@�‰�ô��¾�n�C��

�‘���¡�•���Ý�ÿ�¾�e�‘ 0.8~2.0�š�ô	
�ç 3.3~4.5�š�Ð�Ô �ö��¾�,	Ý�/ 3886 

m�ô���Ý�ÿ�¾ó
 �/�@ 516 m�ô�i�¢	J����	@�‰ �ô���¡�•�e �‘ 3.1�š�ô�Á

2.2�š�ö�ç�>	¹
;�•�¢ �ô��¾�,	Ý�n�C���‘�‹���¡�•	
�Á -0.1�š�? -2.2�š  

�Ð�Ô�ô�6�Ž���¡�•�þ�Á 7.6~ 8.8�š�Ð�Ô (�x�L�û �ô 2000)�ö  

 

�d�õ�æ�f�¶�²�F  

��¾�,	Ý�Õ�È�¾�T�@�Û�‘�ß�k�0�B�f�ó�ß�Á�, �ô�¡	.�–�Æ�/ �ô�ì�½

�r�/ �ö�í	•�0�¡	.�Á�,�‘�B�f�ó�ß �ö�i�õ�E
$�Ó (1996)�;�“�‘�ô�2 �ô�

�¾�¾�' �‘�,�÷ �ô�Q
È�0��� �©�ë�Á�, �ô�·�ý�ï�x��¾�G	Ý �ô�Æ�ó�G�ï�x

�µ�õ�»�Ù�þ�¾ �ö�í	•��� �©�ë�·�ý�ï�x�‘�æ�� �ô�µ	 �¶��¾�?�µ�Ù�þ�¾

�‘�æ���‹	 �ö  

 

�Ö�õÌ���w�i  

�,	>�E� ���•�¾���™Ì��� �ô�é�r�-�§�#�?� �§�#�n���T�q �õ�õÄ

�E�–�ú�È�n�C�Õ�È�0�÷��G�¾�B�Õ�È �ô
G��	
 3,400~3,600 m�ô��Ì��� 

�0�•�¾���™�M�J�ù�ì�� �ô�Á�•�¾���™
ª�E �ö�•�¾���™�E�÷� �Ø���•�¾��

�™�¶�µ�|�p�ü�Ð�t�Ÿ�� �õ�•�¾�ù�§�÷�•�¾�»�½�; �ù�æ�Ï�k���/�¾
g�q �õ

��¾�L�›
Û �õ�•�¾�”�8 �õ�p�q �õ!��	ž�J
Û�;Ì�‚�Á�•�,	>�”�� �ö�\�‹

Ì��� �Á�µ�|�p�ü —�•�¾���™� �ô�é�r�-�§�#�?� �§�# �ô
G��	
�Á 3,400 

m~3,500 m�ô��Ì��� �0�µ�|�p�ü�Á(�ì�����• �ô�ç	Y	>	v���^�‘���W

	
�Á 75%�ô�•���Á�•�¾���™ �ô	
�Á 25%�ö�(�‘�µ�|�p�ü�¶�•�¾���™�ç�¢

�k�E�÷�M�p�J�ù�ì���f �ô�E� �‘Ì�‚�ç���•Ì�‚�� 	_�E�t�‘�µ�|�p�ü�¶

�•�¾���™�‘�t�Ÿ�� �õ�•�¾�ù�§�÷ �•�¾�—�š �;�ô�æ�Ï�kÌ�‚�â�Ú�¬�T�Ð�æ

�[�I�Ü�÷�>
;	‚�;�Ð	á�f �ô�•�”�������Ì�Õ �ô
Û�•Ì�‚�E�–�‘�•�¾�2�Î

�Á�õ�µ�Ù�þ�¾$k�u
Û �õ���=�³
Û �õ�µ�|��ð�; �ö  
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���õ�ô�2���d  

�•�ô�2�,	>�é�Á�Ÿ�µ�è �ô�é�q�ÁÌ���“�
�S�— �õ�ü���H�,�S�— �õ�‚

	‚�S�—�; �ö	h�Ã���ã�ô�2�T���"�Ð�w�•�I�Ü�W
� �ô�E�t�æ�[�O�ü �õ�æ

�Î�õ
;	‚ �õ�æ�f �õ�²�F �õ�¬�ï�w�i �õ�“���²�O �õ�Ö�¯�é�Ð�‹�ì�"�w�•�Ù

�¶�’�ä�Ö�¯�é�Ð�‹ �æ�Î�Ù�;�W
� �ô�0�Ã���‘�>�ô�2�T�Ð�I�Ü�w�i �ô���f

�ù�û�“�‘�ô�2���X ��C�0�Æ�ã �õ�þ�[ �ö�¿�U�¾�I�a���N�—�¶�£�Ó�S�—�a

���ô�ö�—�ô�Ó�æ�Ù�¢�ô�2��N�`�ô���S�—�a���U �ô�¿�{�¾�I�T�q�ã�Ð�o

�N�ô�‘�>�I�Ü�ƒ�i�÷�w�cÌ���*� �ô�0���Ó�¬�T�Û�ü�æ�ú�÷�§�ž �ö�>

2006�� 4~11���ô�¾�I�\Q�o�N �õ�¬�T�Û�ü �õ�²�¬�æ�ã �õ���)�"�!�ª �õÌ

�‚�±�•�æ�ã �õ�Ù�b�÷�Ü�µ�L�¥�;�À�b �ö  

�‹�õ�¬�T�Û�ü�÷�S�—  

���ù�•�T�q�ÐÌ���“�
�S�—�ô�2�÷�\Q�€�ø �ô�Ã���’ ��¾�,	Ý�æ�T

�Ð�•�¾���™�E� �w�é�Á�Ÿ�•�E� �úH��� �õ�²��� �÷�•�¾���™�¶�µ�|�p

�ü�Ð�¬�n�¥�È�•Ì���“�
�S�—�Ð��N �ö  

1. H��� �ú�é�r�-�§�# �ö  

2. �²��� �ú�é�r�-�§�#�×�¡�µ �ö  

3. �¬�n�¥ �ú�é�r�-�§�#�?� �§�#  

(�‹ )�¬�T�Û�ü  

�• �ô �2 �æ �” �í �¬ �T �d (multiple plot method)�Ð �ã �� �¬ �T �Û �ü �d

(contagious quadrat method)�ô�¬�T�Ð�Û�ü�,	>�5�~
G�� �õ�æ�Î�;�I�Ü�B

�ï�¶Ì�‚�”�� �ô�p�Æ�-�I�Ü�÷�E�ì�¡�ì�Ð�æ�ú�—�¬ �ô�ç�ô�2�T�q�ã �Å�Û

�ü 12	• 10 m × 25 m�•
� Ì�� �¬�T (�– 2	•�²��� �¬�T )�ö�\�f �-�§�#
��Û

�ü 1	• 1 ha�¬�T (100 m×100 m)�ô	@�� 100	• 10 m × 10 m�»�T  (�Ù10) �Ð�‰

�¦�¬�T �ô�0�÷ �-�§�#�?� �§�#�¬N�¶�µ�|�p�ü�Ð �¬�n�¥ �ô�Û�ü 3	• 0.1ha

�¬�T (40 m×25m)�ô	@�Ú�� 40	• 5 m × 5 m�»�T ) (�Ù11)�Ð�‰�¦�¬�T �ö  

(�’ )Ì���S�—  

�’ 12 	• 10 m × 25 m�•
� Ì�� �¬�T (�– 2 	•�²��� �¬�T )�¬�T�µ�»�Á
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10 	• 5 m × 5 m�Ð�»�T�”�� �ô�S�—
��’Ì�‚�T�é�Á H�� �k (overstory)�÷

�æ�Ï�k (understory)�ö�¥
Å	é�µ�- 1 cm �£�ô�È�•H���k �ô
ö�µÌ�‚�•

�*�õ
Å�/�”	é (diameter at breast height, DBH)�ù
Å	é�»�- 1 cm�Ð���• �õ


Û�•�÷�q�* �ô
ö�µÌ�‚�•�*�÷�_�Â�K �ö�Æ�ã�@�T�q�ì�"���X �ô�V�5Ì�‚

�é�r�ƒ�i �ô�¾�I�N�— �ô
ö�µÌ�‚�•�* �õ�é�r�÷�ì�" �“�
�W
� �ô�Õ
��V�5

���X�L�¥Ì�‚�Ü�µ�÷Ì�‚�•�>�å�4 �ô	)�v
]�� �õ�5��Ì�‚ �ô�(�¢	J�W
�

�f�ô�`�L�¥�A�ƒ�Ó�O�W
� �ô�n�U�»�ô�2�Ð�” �ö  

1-10 2-10 3-10 4-10 5-10 6-10 7-10 8-10 9-10 10-10 

1-9 2-9 3-9 4-9 5-9 6-9 7-9 8-9 9-9 10-9 

1-8 2-8 3-8 4-8 5-8 6-8 7-8 8-8- 9-8 10-8 

1-7 2-7 3-7 4-7 5-7 6-7 8-7 8-7 9-7 10-7 

1-6 2-6 3-6 4-6 5-6 6-6 7-6 8-6 9-6 10-6 

1-5 2-5 3-5 4-5 5-5 6-5 7-5 8-5 9-5 10-5 

1-4 2-4 3-4 4-4 5-4 6-4 7-4 8-4 9-4 10-4 

1-3 2-3 3-3 4-3 5-3 6-3 7-3 8-3 9-3 10-3 

1-2 2-2 3-2 4-2 5-2 6-2 7-2 8-2 9-2 10-2 

1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1 9-1 10-1 

�Ù10. �•�¾���™ 1 ha�‰�¦�¬�T �Ð�»�T ���ü �Ù(���»�T 10 m×10 m)�ö  

1-8 2-8 3-8 4-8 5-8 

1-7 2-7 3-7 4-7 5-7 

1-6 2-6 3-6 4-6 5-6 

1-5 2-5 3-5 4-5 5-5 

1-4 2-4 3-4 4-4 5-4 

1-3 2-3 3-3 4-3 5-3 

1-2 2-2 3-2 4-2 5-2 

1-1 2-1 3-1 4-1 5-1 

�Ù11. �•�¾���™�¬�n�¥ 0.1 ha�‰�¦�¬�T �»�T���ü �Ù(���»�T 5 m× 5 m)�ö  
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 (�Ÿ) �ü���H�,�S�—  

1.Ì�� �¬�T �ú�’ 10	•H��� �• 
�Ì���¬�T �ô
ö�µÌ
3�Ð
Å�/�”	é �ô�C�0

�é�K �ö  

2.�‰�¦�¬�T  
(1)H��� �ú�é�r�-�§�#
��Û�ü 1	• 1 ha�¬�T (100 m×100 m)�ô	@�� 100	• 10 

m × 10 m�»�T �ô�ç�¬�T�ã���ù���•Ì�‚�¾�I�S�— �ô�¥Ì
3�/�- 1.3 m
�÷
Å�/�”	é >1 cm�£�ô�Ž�Á�¢�k�S�—�è�ž (�Ä6)�E�t �úÌ�‚�•�* �õ
Å
	é�õÌ
3�/�K �õ�D� �/ �õÌ
3�ì�ù�O�ü �ô�\�f
Å	é�µ�- 10 cm�£
ö�µ
���÷o (�0 8	•���O
ö�µ�Ð )�ô�õ�Ù 12���¢ �ô�`�¾�I�W
��é�K �ö  

(2)�¬�n�¥ �ú�s�”�§�#�?� �§�#�¬N�¶�µ�|�p�ü�Ð�¬�n�¥ �ô���Û�ü 3	• 0.1 

ha�¬�T (25 m×40 m)�ö	@�� 40	• 5 m × 5 m�»�T )�ô�¥Ì
3�/�- 1.3 m�÷


Å�/�”	é�µ�- 1 cm�£�ô�Ž�Á�¢�k�S�—�è�ž�E�t �úÌ�‚�•�* �õ
Å�/�”

	é�õÌ
3�/�K �õ�D� �/ �õÌ
3�ì�ù�O�ü �ô�\
Å�/�”	é �µ�- 5 cm�£
ö

�µ���÷o (�0 8	•���O
ö�µ�Ð )�ô�õ�Ù 12���¢ �ô�`�¾�I�W
��é�K �ö  

 

Lc ���/ (H)�ô�D� �/ (Hc) 

���÷o (�S�—8	•���O )  

�Ù12. �•�¾���™���/ �õ�D� �/ �÷���÷o�Æó�¢�@�Ù �ö  

 

�Ä6. ���÷���
	v�Ó��  

�è�ž  �6�&  �Ó��  "�•  

���/ (Height) H   

�D� �/ (clear-length) Hc Hc=H-Lc  

���÷�Ï (crown-length,Lc) Lc Lc=H-Hc  

���÷�� (live-crown ratio) Cr Cr=Lc/H  

�D� �� (clear-length ratio) Hr Hr=Hc/H  

�D� �Î�ƒ�� (clear length to diameter ratio) Sr Sr=Hc/DBH*  

�Î�ƒ�� (stem height to diameter ratio) S S=H/DBH  

*DBH �Á
Å�/�”	é  

Lc 

N 



 

 40 

(�d )�I�Ü �â�·�S�—  

�•�ô�2���ù� �È�I�Ü�â�·�C�0�”�×�€ó���0�Ô�×�����‘�W �ô�•�Í�’

�µ�Û�Ð���O�o¤�����é�
�K �ô�`�æ�—�²�F�¬�� �ô�«�ã�ô�M�;�¾�I�é�K �ú  

(1)
G���/ (altitude, Alt.) 


G���/�K�ï�0�Ä�Z�A�ƒ�Ó�O�3�• (global position system, GPS)�÷
;�ø

���/�K	@ó�Ó�¬�T���ç�Ð
G���/�K �ô�`
ö�µ TM �’�K�é�¥	æ�±	v �ô�0�±

�Ó�¬�T�ç�Ù	_�Ð�O�ü �ö  

(2)�µ�K (slope, Slo.) 

�0�å�ì�:����œ���—�:ó�@ �¬�T���ç�µ	_�Ð�»�A��	o�A �ô	)�E�é�¬

�T�Á�ü�ù�W�Ì�¡�‹�‘�“�;�æ �ô�þ�—�í��ó	v�‘�s�¡ �ö  

(3)���O (aspect, Asp.)�¶���é�
�K (moisture gradient, Mois.) 

�\Q�0�å�ì�:ó�³�¬�T���“�;�æ(�µ�µ�K��	_�•�‘���Û �ö�•�ô�2�’

���O�Ž�Á���é�
�K�Ð�ù��	v �ô�ï�¤�0�G�J�Z�6�B �ô�K���Û(�3�? �ô�?�G

�Û(�8 �ô�z�O�Ò 1((�3 )�? 16((�8 )�Ð�ì�ù	v (�Ù 13)�ö  

 

�Ù 13. �0���O�Ä�¢�Ð���é�
�K
 �ö  

 

(4)�Ä�ú�À�œ�q (whole light sky, WLS) 

�€ �ø �¬ �T �d �¬ �Ð �œ �’ 	• �° �Ó �‘ �� �O �A �ô ó �@ �• �( �‚ �Ð �/ �K �A

(altitude angle)�ô���U�-�ô�2�;�0�Ù�Ù���� �ô���@�‚�™�•�(�Ð�ú�œ��N�-

�é�W�ô�b�Á�Ä�ú�À�œ�q (�Ù 14)�ö  

(5)�”	Ô�À�œ�q (direct light sky, DLS) 
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�”	Ô�À�œ�q�ï�-�¬�T�E�é�Í�”�×�î�‰�ü�Ú�ç�œ�Í�n�I�ú�q�Ð�µ�» �ô

�•�µ�»�ì�½�-�ü�Ú	¹�?�¶�>�?	I�^�Ð��N �ô�Æ���(�”	Ô�À�Ï�æ�����•�(

�Ð�ý �é (�Ù 14)�ö  

 

 

 

 

 

 

 

�Ù 14. �¬�T�Ð�Ä�ú�À�œ�q (B�ù���ý�é )�¶�”	Ô�À�œ�q (�ˆ�ù���ý�é )�ö  

(6)�²�F���f  

�•�ô�2�¾�I �Ú�¬�T�Ð �²�F pH 	vó�Ó �ö  

(�Ö)�‚	‚�S�—  

1. �S�—
��Ô  

�> 2006�� 4 ���? 2006�� 11 ���ô����
ö�µ 1 ���ö  

2. �‚	‚
]�{�‘�r��  

��	‚ �ú	Ö��º �ô�Á���µ�‰	Ö��º�Ô �ö  

�¸	‚ �ú
ö�µ�â�¸ �õ���¸�¸�µ�@�\�÷�¸�Ò�Ð
��Ô�÷�§�Æ �ö  

�@	‚ �ú�@�ô(�����Õ�‰�����@�ô(�����Õ�Á�@�ô���Õº �ö  
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�’�õ�W
��é�K  

(�‹ ) Ì���é�K  

1.	Y	>	v	@�‰ 

	h�Ã�ù��f�S�—	š�È�W
��ÐÌ�‚�•�*�¾�I���ø �ô�-��
��À�[�ì�O�Í

�¡�•�¬�T �õÌ�‚�•�*�6�ø �õ�Ú
3�Ð
Å	é���_�Â�K�U �ô�Æ�o¤���W
�	ä
1

���ö�¬�T�ÐÌ�‚�—�n�ß�Æ�0	Y	>	v�p�§	v (important value index, IVI)�Ä

�¢�ö�’Ì�‚�—�n�é���¢� �•�k (H�� �k�©�æ�Ï�k )�ô	@�‰�Ú�•Ì�‚�ç�Ú�¬

�T�Í�Ð�•�K �õ�Î�K�÷�ì���K �ô�Æ�o¤���ì�ù	v �ô�¢�kÌ�‚�—�n	Y	>	v�{

�Ÿ�£�ì�ù	v�Ð�t�© �ô� �kÌ�‚�—�n	Y	>	v�{�ì�ù�Î�K�©�ì�ù�ì�� �K�Ð�t

�©�ô�•�@���6�Ä�ŒÌ�‚�ç�E�é�¬�T�Í�� �M���Ð	Y	>�� �ö�Ú	@�‰�æ���õ

� �ú  

/	ë �»�÷�ø�����ü�����¼�Ð
���L�ô
ÿ�è


,���l	"�Ó�G�p���I �³

�n	ë �»�ù���ø�����ø���ö���¼�Ð
�¬�ó 
7�ó
7�p���L

�G
,���l	"�àü�p���L�ô
�³

�è�µ���Œ�¨	ë �»�÷�����ü���ô���ö�ø�¼�Ð
���L�ô
ÿ�è

���I
,���l	"�e�Ï�°
ÿ�è�p
�³

�†�o���Œ�¨	ë �»�÷�����ü���ô���ö�ø�¼�Ð
�¬�ó 
7�ó
7�L�ô
ÿ�è


,���l	"�ÿ�b
ÿ�è���I �³


Œ�™/	ë �»���ø�ÿ�ô���ü�	�ø�³�÷�ø�����ü�����¼�¸�Ð
�¬�¶�l	"/	ë�p���I


,���l	"�p/	ë �j�Ä�Ã�Ã�¸�³


Œ�™�n	ë�»���ø�ÿ�ô���ü�	�ø�³�ù���ø�����ø���ö���¼�¸�Ð
�¬�¶�l	"�n	ë�p���I


,���l	"�p�n	ë �j�Ä�Ã�Ã�¸�³


Œ�™�Œ�¨	ë�»���ø�ÿ�ô���ü�	�ø�³�÷�����ü���ô���ö�ø�¼�¸�Ð
�¬�¶�l	"�Œ�¨	ë�p���I


,���l	"�p�Œ�¨	ë �j�Ä�Ã�Ã�¸�³

�è�µ �� �Ü�é�Ü�Ð
Œ�™/	ë�¾
Œ�™�n	ë�¾
Œ�™�Œ�¨	ë�Ð�Æ�Ã�Ã�³

�†�o�� �Ü�é�Ü�Ð
Œ�™�n	ë�¾
Œ�™�Œ�¨	ë�Ð�Å�Ã�Ã�³

 

2.Ì���é�* —
‚�$���Ø�é�K  


‚�$���Ø�é�K�d (matrix cluster analysis, MCA)�ï�0�ÚÌ�‚�-�Ú�¬�T

�Í�Ð IVI �Á	@�‰�w�5�ô	h�Ã	@�‰�•�•�¬�T�Ô�Ð�ì�_�� �p �§ (index of 

similarity, IS)�ô�’�ì�_��(�/�Ð�•�¬�T�Ý�s�Á�‹�Ý���¬�T �ô�Æ	@�‰�Ý�s
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�U�Ð�Ý���¬�T�¶�•�4�¬�T�Ô�Ð�ì�_���p�§ �ô�õ���i���Ý�s �ô�”�‰�����¬

�T�Ý�s�?�‹�Ý���¬�T�Á�� �ö���"
‚�$���Ø�é�K�Ð�¬�3�õ�Ù 15�ö  

 

	š�È�S�—�W
�  

�  

�ùÌ�‚�•�*���ø  

�  

�Ú�¬�T	š�È�S�—�W
��¡�•  

�  

�s�” COMB �3��	@�‰�ÚÌ�‚�-�Ú�¬�T�Í�Ð IVI  

�  

�o¤�Á�W
�	ä
1�� (DBF) 

�  

�s�” CLUSTER�3���¾�I���Ø�é�K  

�  

�ä�Ù�¬�T�ñ�H���Î�Ù  

�  

Ì��� �é�*  

�Ù 15. 
‚�$���Ø�é�K�¬�3 �ö  

 

�ì�_���p�§ (IS)�Ð	@�‰�ï�æ�” Motyka �ì�_���p �Ð�æ�� �ú  

%100
2

% ´
+

=
MbMa

Mw
IS

 

���Í  Ma �Á a �¬�T�Í����Ì�‚�ß�Æ�Ð�t�©  

Mb �Á b �¬�T�Í����Ì�‚�ß�Æ�Ð�t�©  

Mw �Á�•�¬�T�Í�Å�Õ�@�\Ì�‚�Ð�h�»�ß�Æ�‘�t�©  

�0�¢	@�‰�l�”�ˆ�Î�H���0 BASIC �÷ CLIPPER�ß�B���Û	@�Ð COMB

�÷ CLUSTER �3�� (�‚�'�Ä )�n�‰�ô(�U�Æ�s�”	@�‰���³�Ð�¬�T�ñ�H�ì�_

���-�é�W�ä�Ù���Î�Ù (dendrogram)�ô�ùÌ�‚�—�n�¾�I�é�* �ö  
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(�’ )Ä�E�H�,�é�K  

1.Ä�E���”�H�,  

�i�õÄ�E �€���Ð���”�H�,�¦�� �ô�k���‘�Ä�é���•�x	>�� �ô�0�‘�>Ì

�‚�—�n�Ð�=¹ 
Ç�N�ô�•�ô�2 �s�” TSTRAT�³���‘ Ä�E�é�k���d ���æ�” �Ð

�±�—�ú�§�÷Ì
3�/�K(�/ (�õ�Õ�/�þ�§�÷���÷�Ï�K(�Ï�£ )�Ð�E�� �ô�•

�� 0.4×���÷�Ï�K +���÷�w�ý�‘�/�K (�D� �/ )���Á�(�é�k�‘�ê*�ú �)�ô �ê*

�ú�0�¢�E���ï�¦�Õ�‹�k �ô�™�×�ƒ�’�k�Ä�é�ç�’�•�-�E���Í�ç�w�•�•(�/

�£�ô�»�i�£�0�¢�����Ä�é �ô�”�‰�¢�k��������Ì
3�ÿ
¯�•�Ú�k�Á�� �ö�•

�ô�2�ï�,	>�i�õ�¢	J�é�k�Á�Ž�, �ô�B�Ù�s�”Ä�E
]���Ð���”�H�,�Ö
ø�E

�é�ã�Ì�Õ�'	Ö�Ø�¤�Ð�E�é�H�,�÷�œ�Ô�é�r� �
 �ö  

 

2.Ä�E���s�H�,  

1.�œ�Ô�é�r� �
  

�Á�‘�>�����ã�‚�•�œ�Ô�é�r
1�½�¶�•�í�¬���Ð�"�ï �ô
ß�¾�I
1�½�é

�r �* � � ó �ö � ó �� �d �ï �ø �x � �M �€ ó 	v �ù �• �‘ �J �é �r (poisson 

distribution)�‘�C�†�3�K�p�¾�I �ô�•�‘�J�é�r�7�Ó	•�O�é�r�‚�¿���‘ �ô�ø

�x�é�K� �M�H�@�õ�7�Û���¥ �ô	•�O�é�r�‚�¿���‘ �ô�õ�7�Û�Ï�â�L �ô�þ�‚

�Ú �¿ �� �‘ �a �« �ã �é �r (aggregated distribution)�� �¡ �ì �é �r (regular 

distribution)(��Î�� �ô 2004)�ö  

	h�Ã	@�‰�`�•	@�»�¬�T (�õ 10 m×10 m)�ã�Ì�Õ
3�§�‘�Î�K�é�r�0�¾

�I�0� �œ�Ô�é�r�*� �p�§ � ó �ú  

(1)�B�f�§ /�¡	v���W  

(2)	D�’�è�V�§ (k) 

(3)Morisita�é«�p�§ (Index of dispersion, I� ) 

(4)�ã���p�§ (Index of clumping, IC)   

(5)�ñ���p�§ (Index of crowding, m*) 

(6)�'�ã�p�§ (Index of patchness, m*/m) 

(7)Cassie�p�± (CA) 
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3.�E�é�H�,  

�0 Bailey and Dell�� 1973�� Weibull ���W�•�K�„�§�ï�s�”�Ÿ	•�ß�Æ�Ð �V

�§�ô�é�q�0�»�¬�T�ÁB�O�¾�I�¬�T�”	é�é�r�Ð�³�� �ô�\�Á�Ö
ø�,	>���•

�Ð	é
�é�r�Ã�Î �ö�³��
��@�0 K-S �~�Ý�Kó�M� ó�Ð �ö���Ÿ	•�ß�Æ�Ð

Weibull ���W�•�K�„�§�Ð�Ó���õ�  �ú  

)]
c

a-x
exp[-()]

b
a-x

[(
b
c

X 1-c=�±�°F -----------------------------------------------�� 4��  

���Í x�g 0�ô b�g 0�ô c�g 0 

x�ú
Å�/�”	é  

a�ú�O�ü�V�§ (location parameter) 

b�ú���K�ï�§ (scale parameter) 

c�ú�Î�ƒ�ï�§ (shape parameter) 

Abernethy�� 1981���'	Ö
]�Ó�‘�-�é�O�§ �� X .24�õ X .63�õ X .93�����> Weibull

�„�§�V�§ �ô�`�0 K-S�� Kolmogorov-Smirnov��� �Ó�b�Á�”	é�é�r�³��
�

�@�Ð�~�Ý�K� �Ó �ö  

 (�Ÿ)�‚	‚�S�—  

(1)�‚	‚�¼º�‘�ä�Ù �ú�’�§�#�æ�T�Ð�•�¾���™�> 2006 �� 4 ���? 2006 ��

11 �S�—���³�‘�‚	‚�W
��ä�Ù���‚	‚�¼º�Ä �ö  
(2)�H�ô�W(P)�‘	@�‰ 


ö�µ�¸�µ�Æ (B)�õ�Ò�¸�§ (FL)�õ�@�ô�§ (FR)�õ���µ�Æ (DB)�©���@�Æ

(DF)�ö  

         P(%)=(FR/FL)×100% 
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�´�õ�H�@ �¶
ø�U  

�‹�õÌ���S�—�é�K  

(�‹ )Ì�‚�”��  

�-��¾�,	Ý�÷�§�#�æ�T�S�—�•�¾���™�E�ÐÌ���\�i �ô�Å	@�S�—�•�T
�q�ã 12�¬�T �ö�H�@�I�¢ �ôÌ�‚�” ��	@�� 36�ý 69�¦ 85�• (�–�•�0� �é�*�� )
Ì�‚ (�Õ�µ�‹ )�ôÌ�‚�Ü�µ�Ú�é�*���•	@�Ä�õ�Ä 7�ö�S�—�a���n��¾�,	Ý�¶
�G�æ�A�Ÿ�ý�ö�×�¡�µ �ô�ó�¢�§�# �õ�§�# �õ� �§�#�÷�§�#�Ÿ�°�¾�;�æ�T�z
�IÌ���S�—�À�b �ô�¬�T�O�ü�õ�Ù 9���¢ �ô�O�ç
G���/�K 3,385 m�? 3,886 m
�Ð�Ô�ô�¬�T�W
��õ�Ä 8���¢ �ö  

�Ä7. �•�¾���™�EÌ�‚�Ü�µ�Ú�é�*���•	@�Ä  

�*�! �! �! �q  �ý�§  �¦�§  
�•�§  

(�–�•�0� �é�*�� ) 

�q�*Ì�‚   5  7 12 

�Ø�·Ì�‚   2  2  2 

�ˆ�·��Ì�‚  24 47 58 

B�·��Ì�‚   5 13 13 

�t�! �! �! 	@ 36 69 85 

�! �! �!    

�Ù 16. �•�¾���™�EÌ���S�—�¬�T�O�ü�Ù �ö  
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�Ä8. �•�¾���™�EÌ���S�—�¬�T  
	æ�±(TWD67) �¬�T  

���ø  
�E 
�  

IVI 	v  

Å�/��
	_�H

(m2/ha) X Y 


G��
�/ (m) 

�µ
�K 

�µ
�Û 

���é
�
�K  

�Ä�ú
�À�œ
�q  

�”	Ô�À
�œ�q 

pH 	v  

CC_01 
�•�¾
���™  263.32 17.89 271677 2697918 3,530 11 97 11 0.77 0.77 4.2 

CC_03 
�•�¾
���™  300 42.19 271597 2697995 3,535 13 45 15 0.83 0.86 4.21 

CC_04 
�•�¾
���™  300 28.32 271652 2697834 3,555 8 55 15 0.83 0.88 4.16 

CC_06 
�•�¾
���™  230.73 13.85 271575 2698036 3,535 25 265 6 0.73 0.88 4.13 

CC_09 
�•�¾
���™  300 33.17 271118 2698171 3,385 12 320 10 0.71 0.73 4.57 

CC_10 
�•�¾
���™  300 37.49 271359 2698104 3,420 14 315 10 0.72 0.82 4.15 

CC_11 
�•�¾
���™  300 26.14 271943 2697772 3,575 14 85 11 0.66 0.71 4.43 

CC_02 
�µ�|
�p�ü  68.65 4.22 271643 2697984 3,520 11 100 11 0.94 0.99 4.65 

CC_07 
�µ�|
�p�ü  84.55 4.97 271405 2698260 3,450 30 245 4 0.75 0.85 4.57 

CC_08 
�µ�|
�p�ü  57.69 2.25 271074 2698204 3,380 29 75 13 0.70 0.88 4.015 

CC_05 
�Ö�ì
�²��  12.6 0 272683 2697733 3,886 27 160 5 1 1 3.95 

CC_12 
�Ö�ì
�²��  9.6 0 272338 2697737 3,670 30 350 14 0.73 0.82 4.06 

�•�ô�2�§�— 12	•�¬�T (�– 2	•�Ö�ì�²�� )�ô
G���/�K�ç 3,380- 3,886 

m�ô���é�
�K�(�‘�¬�T CC_05�õ 06�õ 07�; 3	•�¬�T�f �ô�•�©�¬�T���é�
�K

�ß�- 10-14�Ð�Ô�ô�‚�¦�-�8�Î�Ð�æ�T �ô�ç�Ä�ú�À�œ�q�÷�”	Ô�À�œ�q �ô	


�ß�- 0.7-1�Ð�Ô�ô�•�Í CC_05�¬�T�O�-��¾�,	Ý� �ô�•�d�¼�I�Ü �¾
Ç���•

�(�Ð�b�” �ô�z�ç�Ä�ú�À�œ�q�÷�”	Ô�À�œ�q�‘	v�¡�Á 1�ô�I�¢�€���h�/�Ð

�™�À�I�Ü �ö�ç�²�F pH	v��	_ �ô�s�¡	v�Á 4.12�ô�¦�-�C�����Ð�²�F �ö  

(�’ )�����é�K  

�’�� �S�—�•�¾���™ 12	•�¬�T �ô�(�‘ CC_05�÷ CC_12�é�q�O �-��¾�,

	Ý�÷�¢�§�#�Ð �Ö�ì�²�� �¬�T �ô�`��H�� �ô�z�Ì�È�•H���k�Ð�é�K �f�ô�•

�©10�T�w�é�Á�•� �ô�é�q�Á�•�¾���™�E� �÷�µ�|�p�ü�E� (�Ù17)�ö  

 

�Ù17. ��¾�§�#�æ�T�•�¾���™ �E10	•�¬ �TH���k�Ð
‚�$���Ø�é�K�ñ�H���Î�Ù �ö  

 

�³�^�G�Ã�†�ô�½
9�å�L�ô�è�µ��

Distance (Objective Function)

Information Remaining (%)

0

100

7.5E-02

75

1.5E-01

50

2.2E-01

25

3E-01

0

CC01
CC03
CC04
CC09
CC10
CC11
CC06
CC02
CC08
CC07
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1.�•�¾���™�  

�• �¾ �� �™ Ì �� � ( �Ä 9) �é �r �- �§ �# �? �  �§ �# �n �� �T �q �ô 
G �� 	


3,400~3,600 m�ö�•Ì��� �0�•�¾���™ �M�J�ù�ì�� �ôs�È�Á�•�¾���™
ª�E �ö�E

�÷� �Ø���•�¾���™�¶�µ�|�p�ü�t�Ÿ�� �õ�•�¾�ù�§�÷�•�¾�»�½ �ô�æ�Ï�Ø���/�¾


g�q �õ�•�¾�Î�� �õ�•�¾�”�8 �õ�p�q �õ!��	ž�J
Û�÷�•�¾���.�;Ì�‚�Á�•�,	>

�”�� �ö  

�Ä 9. �•�¾���™� �ÐÌ�‚�ì�,	>�”��  

Ì �� �  �•�¾���™�  

�6�Ä�¬�T  CC_01 CC_03 CC_04 CC_06 CC_09 CC_10 CC_11 

�E�÷  �•�¾���™  

�e�k�E �÷  

�²���k  
�•�¾���™ �õ�µ�|�p�ü �õ�•�¾�ù�§ �õ�•�¾�»�½  


Û �• �k  

���=�³
Û �õ�µ�|�¨�€
Û �õ�/�¾
g�q �õ�Ž�™�Â�q �õ�•�¾�Î

���õ�•�¾�”�8 �õ�p�q �õ!��	ž�J
Û �õ
È�/�R���q �õ�/�¾
[

�Ð�õ�‘���R���q �õ���–��	i��
Û  

2. �µ�|�p�ü�  

�µ �| �p �ü � ( �Ä 10) �é �r �- �§ �# �? �  �§ �# �n �� �ô 
G �� 	
 �Á

3,400~3,500 m�ö�•Ì��� �0�µ�|�p�ü�Á(�ì�����• �ô�ç	Y	>	v�� �M�‘��

�W	
�Á 75%�ô�•���Á�•�¾���™ �ô	
�Á 25%�ö�(�‘�µ�|�p�ü�¶�•�¾���™�ç

�¢�k�E�÷�^�p�J�ù�ì���f �ô�E� �‘Ì�‚�ç���•Ì�‚��	_�E�t�‘�µ�|�p�ü

�¶�•�¾���™�‘�t�Ÿ�����•�t�½ �õ�•�¾�ù�§�÷�/�¾�›
g ���; �ô�æ�ÏÌ�‚�â

�Ú�¬�T�Ð�æ�[�I�Ü�÷�>
;	‚�;�Ð	á�f �ô�•�”�������Ì�Õ �ô
Û�•Ì�‚�E�–

�‘�µ�|�2�Î�Á �õ�µ�Ù�þ�¾$k�u
Û �õ���=�³
Û �õ���–��	i��
Û �õ�µ�|��ð

�;�ö  

�Ä 10. �µ�|�p�ü� �ÐÌ�‚�ì�,	>�”��  

Ì���  �µ�|�p�ü�  

�6�Ä�¬�T  CC_02 CC_07 CC_08 

�E�÷  �µ�|�p�ü �õ�•�¾���™  

�e�k�E�÷  

�²���k  
�•�¾�ù�§ �õ�•�¾���™ �õ�/�¾�›
g�� �õ�µ�|�p�ü �õ�•�¾�»�½  


Û�•�k  
�µ�|�2�Î�Á �õ�Ž�™�Â�q �õ���=�³
Û �õ�µ�Ù�þ�¾$k�u
Û �õ  

�Ö�x �õ�µ�|��ð �õ�/�¾
g�q  
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�’�õÄ�E�H�,�é�K  

(�‹ )Ä�E���”�é�k  

�•�ô�2�-�§�#�K�����Û�ü�Ð 1 ha�Ð�‰�¦�¬�T (�Ù18)�ô�i�õÄ�E�€��

�Ð���”�H�,�¦�� �ô�k���‘�Ä�é���•�x	>�� �ô�0�‘�>Ì�‚�—�n�Ð�=¹�‘
Ç

�N�ô�•�ô�2 Ä�E���” �é�k�i�õ TSTRAT�³���‘ �±�—(Latham et al., 1998)�ô

�Å	@�é�Á 9�k (�Ä 11)�ô�Ž�ÁÄ�E�E�é�ã�Ì�Õ�'	Ö�Ø�¤ �ô�•�¾���™���/

14.84 m�0�¢�ÐÌ
3 �ô�-�@Ä�E�����Í�Ú�-�ì���Ð�æ�O �ô�û�M�¢�kH��

�Ð3.72%(72
3 )�ô�0�ƒ 8�k	@�� 737
3�Á(�í �ô�M�¢�kH���Ð 38.01%�ô�6

�ƒ 9�k	@�� 43
3�ô�•�Í�� 62.8%�ÐÌ
3�¦�- 	y�·H�� �ô�-�@�����Í�¦�-�ì

�ù�¢�h�Á	ç�� �ÐÌ
3 �ö�Ú�ê) (2006)�s�” TSTRAT�³�� �‘ Ä�E�é�k��

�d�ô�ç�µ�|�Í�ý�G�?�s�¾�ú���á����Ä�EÌ�����”�é�k�H�,�‘�ô�2�Í �ô

�H�@�I�¢�¢�kH���-�@�æ�T�é�Á 13�k�ô�Ä�¢���á����Ä�E�kH���v�–�‘

13	•�E�é�'	Ö�Ø�¤ �ô�I�¢�D�‡�ú���á����Ä�E�¶�e�/�¾Ì���¥B
ª�E�é

�ç���”�é�k�H�,�¢����	á�f �ö�ç Baker and Wilson(2000)�<�þ�û�“���'�Ä

�Ð���X�Í �ô��s�”���÷	“	_�Ù �ô�p�Ö
ø�×�¥�÷�•�¥Ä�E�÷�k �ô�H�@�I�¢

�×�¥Ä�E ���÷�k���§�ž�í�-�•�¥Ä�E�÷�k �ô�*�ç�=¹�x�3Ä�E ���”�œ�Ô

�H�,�B�ï�n����	á�f �ô�O�õ�÷�k �õ	é
 �õ�/�K
�÷�E�Ô�k�é�ï�¡����	á

�f�ö  

�Ù18. �•�¾���™�‰�¦�¬�T�O�ü�Ù �ö  

(�¬�T�Í��	æ�± TWD67 X:271573 Y:2697706) 
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�Ä11. �•�¾���™�E �Ì�Õ���”�é�k�ü���H�,�¦���Ä  

�k��  
�é�k�/�K

(m) 
�6�Ä  
�¬�T  

�6�Ä���/
(m) 

�6�Ä�D� �/
(m) 

�é�k�s�¡  

Å	é (cm) 

�é�k�s�¡  
���/ (m) 

�s�¡�D� �/
(m) 


3�§  
(Ã) 

1 14.84 5-8 23.06 9.36 52.3 16.36   7.99    72  

2 10.20 4-7 14.84 7.12 47.3 12.43   6.14    331  

3 7.45 8-5 10.14 5.66 45.2 8.99   4.27    113  

4 5.50 6-1 7.44 4.22 36.4 6.46   3.40    29  

5 4.00 8-8 5.50 3.00 12.0 4.51   2.06    92  

6 2.80 7-10 4.00 2.00 7.8 3.56   1.64    217  

7 2.26 10-10 2.80 1.90 5.8 2.72   1.46    300  

8 1.38 3-9 2.26 0.80 4.3 1.83   0.90    734  

9 0.90 10-3 1.35 0.60 5.0 0.75   0.28    143  

 
(�’ )�E�����
	v  

�•�¾���™ �- 1ha�‰�¦ �¬�T�ã�Ð�t
3���Á 2,544
3�ô�•�Í �¢�kH���t
3

�§�Á 1,931
3�ô(�/���/�Á 23.06 m�ô(�e���/ 0.50 m�ô�s�¡���/ 5.04 m�ô

(�µ
Å	é 162.0 cm�ô(�»
Å	é 1.0 cm�ô�s�¡
Å	é 28.3 cm�ô(�/�D� �/

12.24 m�ô(�e�D� �/ 0.05 m�ô�s�¡�D�  �/�Á 2.54 m�ù�6�•�¾���™�æ�Ï�k


3�§�Á 612
3�öÄ�E�÷�k �Ú�k ���Ð
Å�/�”	é�—�ƒ 1�k�?�ƒ 8�k�ô�i�k����

ç�ô�6�ƒ 9�k�â�í�J�¦ 	y�·H�� �ô�•�s�¡�Ð
Å	é�ø�6�µ�-�ƒ 8�k�ö  

�u�ö# (1988)ó�Ó�•�¾���™
Å�/�”	é�¶�� �Ÿ�Ð�"�ï �ô�³�•�Í�»	é��

�Ð
Å�/�”	é�¶�� �Ÿ�‡�”���"�ï �ô�����ï�§�Â�r�I�q���— (r=0.867)�ô�H�@

�I�¢
Å�/�”	é �“�Ï 1 cm�! 22.8���ô�I�¢�•�T�Ð�•�¾���™�s�¡���Ÿ	
�Á 645

���ô�ž
Å�/ �”	é�“�Ï�ç�����ô�L�Á�L� 	^�Ð���� �ô�â�6�â�W�•�E�é�Ð�•

�¾���™�E �ô(�/���Ÿ �Q
È�¬�x 3,000���ô�•
Å�/�”	é�—�ƒ 1�k ((�¢�k )�?

�ƒ 8�k�i�Ç��ç �ô��Q�—���î�@�ƒ 5�k�‘�s�¡
Å	é 12 cm�?�ƒ 4�k 36.36 

cm�ô�•�Ô���r 24.36 cm��	á �ô�â�W�@
�º�€���a�~���Œ�•�Å���‘
����'

�“�ô�•�4�ì�"�Ð�E�����
	v�õ�Ä 12���¢ �ö  
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�Ä12. �•�¾���™�E �����
	v  

�E�����
	v  (�µ	v  �s�¡	v  (�»	v  �±�—	á �B�f�§  


Å�/�”	é (cm) 162.00  28.30  1.00  22.49  505.73  

���/ (m) 23.06  5.10  0.50  4.63  21.47  

�D� �/ (m) 12.24  2.55  0.05  2.42  5.86  

���÷�Ï (m) 14.97  2.55  0.10  2.61  6.79  

�D� ��  0.96  0.52  0.02  0.18  0.03  

�D� �Î�ƒ��  1.70  0.28  0.005 0.20  0.04  

�Î�ƒ��  5.20  0.47  0.03  0.32  0.10  

�E���Ð���
	v�Ô�Q
È�ø�ç�q�•�ê�‘�ì�"�� (Zeide, 1991)�ô�•�ô�2�Á

�U�>�•�¾���™�Ú���
	v�Ô�Ð�ì�"���0�÷º�Ô�Ð�B�f�Ã�Î �ô�6�s�” SPSS�•

	@�ì�O�¾�I�í�á���� �ô�L�¥�•�Ô�Ð�ì�"
‚�$ (�Ä13)�ô�H�@�'�\�Ú���
	v

�Ô�í�€�I�q���ì�" �ô�0
Å�/�”	é�Á�o �ô�•�¶�D� �/ �õ���/�÷���÷�Ï���q

�I�q�‘�…�ì�" �ö  

�Ä13. �•�¾���™�E�� ���
	v�Ð�ì�"
‚�$  

 
Å	é  �D� �/  ���/  ���÷�Ï  �D� ��  
�D� �Î
�ƒ��  

�Î�ƒ��  


Å	é (cm) 1       

�D� �/ (m) .701** 1      

���/ (m) .809** .916** 1     

���÷�Ï (m) .788** .699** .927** 1    

�D� ��  -.127** .189** -.102** -.357** 1   

�D� �Î�ƒ��  -.275** -.021 -.159** -.263** .475** 1  

�Î�ƒ��  -.438** -.255** -.290** -.278** .019 .670** 1 

**  Correlation is significant at the 0.01 level (2-tailed) 
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(�Ÿ)�œ�Ô�é�r  

�•�¾���™ 1 ha �‰�¦�¬�T�S�—�H�@�Ð�E���O �A�õ �Ù 19�ô�-�Ú�k��

�Í�ô�’�¬�T�Ú�0 4 �¤ (2m×2m)�õ 16 �¤ (4m×4m)�õ 25 �¤ (5m×5m)�õ 100 �¤

(10m×10m)�õ 400 �¤ (20m×20m)�õ 625 �¤ (25m×25m)�õ 2,500�¤ (50m×50m)

�ÁB�O�é�q�Ä�é 2,500 	•�õ 625 	•�õ 400 	•�õ 100 	•�õ 25 	•�õ 4 	•�»�¬

�T�ô�ç�Ú�¬�T	_�H
�©�Ú�k
�‘�¬�°�n�‰ �ô�—�B�f�§ /�¡	v���W �õ	D�’

�è�V�§ (k)�õ Morisita �é«�p�§ (I � )�õ�ã���p�§ (IC)�õ�ñ���p�§ (m*)�õ�'�ã

�p�§ (m*/m)�0�÷ Cassie�p�± (CA) �‘�é�K�H�@ (�Ä 14~20)�ô�I�¢�•�¾���™

�ç�¢	J�Ì�Õ���K�÷�Ì�ÕÄ�E�k���¢�Ð�œ�Ô�é�r�¡�Á�«�ã�é�r �öi�E�é�Ì

�Õ�‘�'�;�Ø�¤�6�B �ô�•�¾���™�œ�Ô�é�r�Ð�«�ã�®�K�ƒ 1~4 �k�Ð�«�ã�®�K

�»�- �ƒ 5~8 �k�Ð�«�ã�®�K �ô�‡�\�@�t���Ð�«�ã�®�K�µ�-�µ (�4 )���Ð�«�ã

�®�K�ô�¨�I�¢�•�¾���™�ç�•�'�;�‘�x�3 �ô�µ�t���?�µ���Ð�«�ã�®�K�ô�L

ç�» �ö������; (2003)�ô�2�Ü�"�¢Þ�™�ñ�¾���™ (Sabina przewalskii)�œ�Ô

�é�r� �
�Í �ô�'�\�™�ñ�¾���™�ç�t	-�÷�»���Ø�¤�«�ã�é�r �ô�‰�µ���Ø�¤

�{�o�B�Á�¿���é�r���¡�ì�é�r �ô�¶�•�T�•�¾���™ �Ð�œ�Ô�é�r�ƒ�
���ì�_

�Ð�À�ö  

�Ù19. �•�¾���™�E���O�ü�Ù �ö  

N 
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�Ä14. �•�¾���™�Ì�Õ	_�H�B�f�§�¡	v���é�K  
	_�H
m2 

�Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 4.1547 1.1939 1.3092 1.1164 1.1321 2.4539 3.486 2.9478 3.4298 1.351 

16 7.8442 1.2201 1.4637 1.1798 1.386 3.7286 4.7618 5.3486 6.0232 1.7379 

25 10.6445 1.4347 1.3784 1.42 1.4336 4.6756 5.5959 6.3258 8.6171 1.7704 

100 25.3354 2.0505 1.8963 1.8268 1.4488 6.9697 11.4421 12.7138 18.3888 3.6765 

400 53.5196 4.2627 3.3061 4.0201 2.7024 10.8565 17.9121 31.9514 41.6975 4.5278 

625 45.0162 4.9481 5.2703 4.8762 1.7143 13.3422 19.4455 23.3778 40.3441 4.297 

2500 162.2722 11.7037 12.7724 1.4048 1.8095 45.4667 71.9677 59.519 125.1281 6.4141 

�Ä15. �•�¾���™ �Ì�Õ	_�H 	D�’�è�V�§ K	v  
	_�H

m2 
�Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 0.245 0.149 0.428 0.385 0.085 0.025 0.035 0.062 0.121 0.038 

16 0.451 0.523 1.142 0.996 0.116 0.053 0.092 0.11 0.234 0.072 

25 0.501 0.414 2.187 0.667 0.161 0.061 0.118 0.141 0.241 0.107 

100 0.793 0.685 3.693 1.355 0.624 0.151 0.208 0.256 0.422 0.123 

400 1.471 0.883 5.741 1.483 0.658 0.365 0.513 0.388 0.721 0.374 

625 2.742 1.14 4.845 1.806 2.45 0.456 0.735 0.838 1.166 0.626 

2500 2.993 1.682 7.029 69.176 8.647 0.506 0.764 1.304 1.478 1.524 

�Ä16. �•�¾���™ �Ì�Õ	_�H Morisita�p�§  
	_�H

m2 
�Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 5.107 7.825 3.342 3.62 13.228 41.823 29.762 17.106 9.134 28.45 

16 3.243 2.934 1.877 2.011 9.921 20.131 11.867 9.983 5.249 13.336 

25 3.006 3.443 1.457 2.51 7.407 17.478 9.49 8.026 5.102 11.949 

100 2.269 2.465 1.269 1.737 2.646 7.64 5.786 4.84 3.354 11.238 

400 1.662 2.103 1.168 1.653 2.513 3.658 2.879 3.474 2.328 3.947 

�Ä17. �•�¾���™�Ì�Õ	_�H�ã���p�§ (Ic) 
	_�H

m2 
�Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 3.1547 0.1939 0.309 0.116 0.132 1.4539 2.486 1.95 2.43 0.351 

16 6.8442 0.2201 0.464 0.18 0.386 2.7286 3.762 4.35 5.023 0.7379 

25 9.6445 0.4347 0.378 0.42 0.434 3.6756 4.596 5.33 7.617 0.7704 

100 24.335 1.0505 0.896 0.827 0.449 5.9697 10.44 11.7 17.39 2.6765 

400 52.52 3.2627 2.306 3.02 1.702 9.8565 16.91 31 40.7 3.5278 

625 44.016 3.9481 4.27 3.876 0.714 12.342 18.45 22.4 39.34 3.297 

2500 161.27 10.704 11.77 0.405 0.81 44.467 70.97 58.5 124.1 5.4141 
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�Ä18. �•�¾���™�Ì�Õ	_�H�ñ���p�§ (m*) 
	_�H  �Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 3.9267 0.2229 0.441 0.161 0.143 1.4899 2.573 2.07 2.724 0.364 

16 9.9342 0.3351 0.994 0.359 0.431 2.8726 4.109 4.83 6.197 0.7909 

25 14.473 0.6147 1.206 0.7 0.504 3.9006 5.139 6.08 9.452 0.8534 

100 43.645 1.7705 4.206 1.947 0.729 6.8697 12.61 14.7 24.73 3.0065 

400 129.76 6.1427 15.55 7.5 2.822 13.457 25.59 43 70.06 4.8478 

625 164.7 8.4481 24.96 10.88 2.464 17.967 32.01 41.1 85.22 5.36 

2500 644.02 28.704 94.52 28.4 7.81 66.967 125.2 134 307.6 13.664 

 
�Ä19. �•�¾���™�Ì�Õ	_�H�'�ã�p�§ (m*/m) 
	_�H
m2 

�Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 5.0816 7.7114 3.336 3.597 12.76 41 29.57 17.1 9.264 27.316 

16 3.2173 2.912 1.876 2.004 9.621 19.868 11.87 10.1 5.274 14.889 

25 2.996 3.4155 1.457 2.499 7.211 17.393 9.475 8.09 5.149 10.346 

100 2.261 2.4599 1.271 1.738 2.603 7.6225 5.808 4.91 3.37 9.1301 

400 1.6798 2.1325 1.174 1.674 2.52 3.7397 2.949 3.58 2.387 3.6738 

625 1.3647 1.8772 1.206 1.554 1.408 3.193 2.361 2.19 1.858 2.5974 

2500 1.3341 1.5945 1.142 1.014 1.116 2.9763 2.309 1.77 1.677 1.6562 

 
�Ä20. �•�¾���™�Ì�Õ	_�H Cassie�p�± (CA) 
	_�H
m2 

�Ä�T  1 �k  2 �k  3 �k  4 �k  5 �k  6 �k  7 �k  8 �k  9 �k  

4 4.0816 6.7114 2.336 2.597 11.76 40 28.57 16.1 8.264 26.316 

16 2.2173 1.912 0.876 1.004 8.621 18.868 10.87 9.09 4.274 13.889 

25 1.996 2.4155 0.457 1.499 6.211 16.393 8.475 7.09 4.149 9.3458 

100 1.261 1.4599 0.271 0.738 1.603 6.6225 4.808 3.91 2.37 8.1301 

400 0.6798 1.1325 0.174 0.674 1.52 2.7397 1.949 2.58 1.387 2.6738 

625 0.3647 0.8772 0.206 0.554 0.408 2.193 1.361 1.19 0.858 1.5974 

2500 0.3341 0.5945 0.142 0.014 0.116 1.9763 1.309 0.77 0.677 0.6562 

 

�‚�•�ü���Ð�œ�Ô�é�r� �
�‚�p�ü��	•�O�ç���s�œ�Ô�‘���ü�ƒ�i �ô�‚

�‚�• �•�J�ç�>���Ú�‘�‹�•�Ä�\�Î�� �ô�6���•�Ä�\�Î���—���-�‚�•�•�J�Ð

�“�‚ 
]���0�÷�“�;�æ�I�Ü�Ð���¹ �ö�Ö�2�•�¾���™�œ�Ô�é�r� �
�¦�«�ã�é

�r�Ð	š�â �ô�Q
È�¶�•�¾���™�•�·«�i���" �ô�•�¾���™ �"�@�|���Î �ô���Õ


��‡�K�õ�E �ô�"�@B�‹ �ô�Ï 6~8 mm�ô�@�ô�h�µ �ô�,	>« ���-�†���¬

N�ô�Î���•�·	ä �ô�•�·	ä�Í�Ð�•�· �‚�‡�\�«�ã�-�†���¬N�Ð� �
 �ô�ä	 
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�'�;�@�p�Ð�t	- �õ�t���‡�\�«�ã�é�r �ô�6�¿�q�t	-�‘�'�; �ô�•�ã�‘�W�•

�a�~�C�C �ô�6�b�“�>�Ú�g�µ�\�• �ô�ä	 �t	- �õ�t���‘�¿�����« �ö�6�>�Ú

�g�µ�\�•�âó�µ�ƒ 8 �k�Ò�È�'�“�?�ƒ 5 �k�ô�µ�ƒ 4 �k���t�� (�Ï�ø�� )�Ò

�È�G�—�I�|�‘�W�• �ô�¾�6�ó�÷�k�'	Ö �ô���‹�âó��Q�µ�•�¾���™�”	é�é

�r�Ù �Í�C�0�â�U (�Ù 20�õ 21)�ô�”	é�“�Ï�? 15~30 cm
�Ì
3�§�Z�ò� 

	^�ô��
�	)���µ� �Ð�Å���  �ô�{�Á�•�ã�Ð�a�~�l	•�O�¿�����« �ö���f�—

�-�•�¾���™�4�����«�U	y� �Î���ÐÄ�E�þ�� (forest gap)�ô���s�-�•�¾��

�™�ó�e �ô�ä	 �•�¾���™�Ð�«�ã�é�r �ö  
 

 (�d )�ü���H�,  

Ì���é�K�¬�T�Í �ô�•�¾���™ Ì��� �0�•�¾���™ �M�J�ù�ì�� �ô�ö�Ý�s

10 	•H��� Ì���¬�T �ô�ä�Ù�•�¾���™�”	é�é�r�Ù (�Ù 20)�ô
Å�/�”	é �é�r

�I�\ �•�ó�e�<�ó �ô�Á�‹�Ù�Ó�Ð�ü�� �ô�ç�ô�2�T�ã �Ý�0 �•�¾���™ �M�J�ù�ì

���ö  

�Ù20. �•�¾���™ 
Å�/ �”	é�é�r�Ù �ö  

 

�-�é�O�§�d�Í�Ð�Ÿ	•�-�é�O �ô�µ	 
È�î�@�E�é�H�,�Ð�ƒ�
 �ô�0�þ�[

�E�é�6�B �ô�ç 1ha �Ð�‰�¦�¬�T�Í �ô�”	é�é�r�����‡�\�@	y J � �é�r �ô�Ÿ


�é�r �µ�c �>�t�Ÿ�E���0�?�4�Ÿ�E���‡��ç�Ð�ƒ�
 �ô�þ�Q�âó���•Ì�‚

���µ�Æ�‘�ó�e�t	-�÷ �»�� �ô�’�p�Q
È�n�—�6�4�� �ô�I�¢�@�•�¾���™�E�=

¹�Ø�¤�¿�- �‹�Ù�Ó�ƒ�
 �ô�E� �Ð�ó�e�<�ó �ô�ç���•�¾���™�����Í �ô�‚�p

�Ý�‚�•�¾���™�Á�,	>Ì���”�� �ö�0 TSTRAT �³�� �é�k���Ú�Ó�Ð�E�é�Ì

�Õ�'�;�Ø�¤ �ô�(�‘�ƒ 9 �k���¦�-�Ï	Í�� �ô�•�Í�ÐH���í�‡�\�Ì�…�¤�Ð	y

�•�¾���™

�Ã

�È

�Ä�Ã

�Ä�È

�Å�Ã

�Å�È

�Æ�Ã

�È �Ä�Ã �Ä�È �Å�Ã �Å�È �Æ�Ã �Æ�È �Ç�Ã �Ç�È �È�Ã �È�È �É�Ã �É�È �Ê�Ã �Ê�È �Ë�Ã �Ë�È �Ì�Ã �Ì�È �Ä�Ã�Ã �Ä�Ã�È �Ä�Ä�Ã

�” 	é�Ø (cm)


3
�§
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�·�\�• �ô�Ä�* �6�’�Ð�ù�c �ô�•�© 8 	•Ä�E�k���Í �ô�ƒ 1~6 �k�Ð�E�é�'�;

�Ú�Ø�¤ �ô�-�é�O�§�d���>�• Weibull �V�§ �ô�H�@�I�¢ C 	v�ß 0~1 �Ð�Ô�ô

�-�•�H�,�¡�¦�Ù�Ó�Ð	y J � �ô�6�ƒ 7~8 �k�þ�ß�- 1~3.6�Ð�Ô�ô�¦�-�…�C

�¡�é�r �ô�I�¢ �t	-
�º �E�é�Ý�À�-�ì�Õ�a�~�Ø�¤ �ô�E�é�H�,�h�Ì�Ù�Ó �ö  

 

�Ù21. 1ah�‰�¦�¬�T�•�¾���™�”	é�é�r�Ù �ö  

 

�Ä21. �-�é�O�§�d���> Weibull�V�§  
�!  X.24 X.63 X.93 A 	v  B 	v  C 	v  "�•  

�Ä�T  4 9 53.2 3.72662 5.27338 0.4369  

1 �k  40 51.2 88 37.58959 13.61041 0.74697  

2 �k  34.2 46 83.5 31.53151 14.46849 0.7649  

3 �k  32 44 92 30.05845 13.94155 0.6559  

4 �k  13 34.1 102 8.316518 25.78348 0.75807  

5 �k  8 10.5 30 7.838474 2.661526 0.46147  

6 �k  7 9 17 6.676409 2.323591 0.6559  

7 �k  4.7 7 9.9 1.831975 5.168025 2.1958  

8 �k  3 5 8 1.34484 3.65516 1.63212  

9 �k  2 5.5 9 -7.28139 12.78139 4.041 �ù�c  

 

 

 

�Ã

�Ä�Ã�Ã

�Å�Ã�Ã

�Æ�Ã�Ã

�Ç�Ã�Ã

�È�Ã�Ã

�É�Ã�Ã

�Ê�Ã�Ã

�Ë�Ã�Ã

�Ì�Ã�Ã

�Ä�Ã�Ã�Ã

�È �Ä
�È

�Å�È �Æ�È �Ç�È �È
�È

�É�È �Ê�È �Ë�È �Ì�
È

�Ä
�Ã

�È

�Ä
�Ä

�È

�Ä
�Å�È

�Ä
�Æ

�È

�Ä
�Ç

�È

�Ä
�È

�È

�Ä
�É�È

	4�‰�x �»�ö���¼

�Ó
�G

�/� �̂½
9

�ê�ø�ü�õ���ÿ�ÿ
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�•�¾���™�¶ �µ�|�p�ü �-�ô�2�T�ã
G���/ 3,300~3,450 m���4�I�7�“

�Ã�Î �ôÌ��� �Í�0�•�¾���™�¶ �µ�|�p�ü�Á�ì���Ð�ü�� �ö�ç�¬�n�¥ A�õ

B�õ C �¬�T�Í �ô�•�£�Ð Weibull �„�§�V�§ C 	v�¡�»�- 1�ô�z�•�£�Ð �”	é�é

�r�����‡�\�@	y J � �é�r �ô�6�µ�|�p�ü �Ð Weibull �„�§�V�§ B 	v�¡�µ�-�•

�¾���™�Ð Weibull �„�§�V�§ B 	v�ô�I�¢�µ�|�p�ü���h�/�‘�”	é�s�¡	v �ö

�-�Õ�Á	y J � �é�r�����  �ô�-�@�æ�T�µ�|�p�ü�À�-�h�Á�ì���Ð�æ�O �ö  

(a-1)A�T�•�¾���™�”	é�é�r  (a-2) A�T�µ�|�p�ü�”	é�é�r  

(b-1)B�T�•�¾���™�”	é�é�r  (b-2) B�T�µ�|�p�ü�”	é�é�r  

(c-1)C�T�•�¾���™�”	é�é�r  (c-2) C�T�µ�|�p�ü�”	é�é�r  

�Ù22. �•�¾���™�÷�µ�|�p �ü�¬�n�¥�Ð�”	é�é�r �ö  

�Ã

�Å�Ã

�Ç�Ã

�É�Ã

�Ë�Ã

�Ä�Ã�Ã

�Ä�Å�Ã

�È �Å
�Ã

�Æ
�È

�È
�Ã

�É
�È

�Ë
�Ã

�Ì�È �Ä�Ä
�Ã

�Ä
�Å�È

	4�‰�x �»�ö���¼

�Ó
�G

�Ô�ô���œ

�·�õ �ê�ø�ü�õ���ÿ�ÿ

�Ã
�Ä�Ã
�Å�Ã
�Æ�Ã
�Ç�Ã
�È�Ã

�É�Ã
�Ê�Ã
�Ë�Ã
�Ì�Ã

�Ä�Ã�Ã

�È �Å�Ã �Æ
�È

�È
�Ã

�É
�È

�Ë
�Ã

�Ì�È �Ä
�Ä

�Ã

�Ä
�Å�È

	4�‰�x�»�ö���¼

�Ó
�G

�Ô�ô�/� �̂½

9

�Ý�õ�ê�ø�ü�õ���ÿ�ÿ

�Ã

�Ä�Ã

�Å�Ã

�Æ�Ã

�Ç�Ã

�È�Ã

�È �Ä
�È

�Å
�È

�Æ
�È

�Ç
�È

�È
�È

�É
�È

�Ê
�È

�Ë
�È

�Ì�
È

�Ä
�Ã

�È

	4�‰�x �»�ö���¼

�Ó
�G

�Õ�ô���œ

�·�õ �ê�ø�ü�õ���ÿ�ÿ

�Ã

�Ä�Ã

�Å�Ã

�Æ�Ã

�Ç�Ã

�È�Ã

�É�Ã

�Ê�Ã

�È �Ä
�È

�Å
�È

�Æ
�È

�Ç
�È

�È
�È

�É
�È

�Ê
�È

�Ë
�È

�Ì�
È

�Ä
�Ã

�È

	4�‰�x �»�ö���¼

�Ó
�G

�Õ�ô�/� �̂½

9

�Ý�õ�ê�ø�ü�õ���ÿ�ÿ

�Ã

�È

�Ä�Ã

�Ä�È

�Å�Ã

�Å�È

�Æ�Ã

�Æ�È

�Ç�Ã

�È �Ä
�È

�Å
�È

�Æ
�È

�Ç
�È

�È
�È

�É
�È

�Ê
�È

�Ë�È

	4�‰�x�»�ö���¼

�Ó
�G

�Ö�ô�/� �̂½

9

�Ý�õ�ê�ø�ü�õ���ÿ�ÿ

�Ã

�È

�Ä�Ã
�Ä�È

�Å�Ã

�Å�È

�Æ�Ã

�Æ�È

�Ç�Ã

�Ç�È

�È �Ä
�È

�Å�È �Æ
�È

�Ç�È �È
�È

�É
�È

�Ê
�È

�Ë
�È

	4�‰�x �»�ö���¼

�Ó
�G

�Ö�ô���œ

�·�õ �ê�ø�ü�õ���ÿ�ÿ
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�Ÿ�õ�‚	‚�S�—  

�•�ô�2 �ç�§�#�æ�T (�Ù23)�§�Ó 19
3 (22�¬�D )(�Ä10)�ô�•�Í 9��
3 �õ 8�â


3�÷ 2
3���â�Õ
3 �ô�b�Á�€ó�•�¾���™�Ð�‚	‚�\�•�Ð�¬�� �ö���? 2006��

11�����S�— �H�@�ö�§�#�æ�T�Ð�•�¾���™ �ô�- 2006�� 3~4���Ô	Ö�� �ô�¸

º�ú���õ�â�¸�q�- 3~6���Ô�Ò�¸ �ô�`�¿�{�¾�•�@�ô�“�Ïº �ô 8~9���Ã�@�\

�ƒ 2º�¸	3 (�? 11���í�Ø�‚�Ò�¸ )�ö�@�ô���Õº�Á 6~11�� (12���½�‚�S�— )�ô

�•�Í 6�¢�� ���? 11����» �P���¹���ä
£ �Ð�"�@���Õ �ô 10���¢�����Ò�È��

�Þ�� �¹���ä
£ �Ð�"�@���Õ (�Ù24)�ö  

 

�Ù23. �•�¾���™�‚	‚�S�—�¬���O�ü�Ù �ö  

 

 2006��  
���½  1 2 3 4 5 6 7 8 9 10 11  

	Ö��              

�â�¸              

���¸              

�@�Õ             

�•�ú ……�Ä�¢�¸	3  

�Ù 24. �§�#�æ�T 2006�� 3~11���•�¾���™�‚	‚º �ö
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�Ä 22. �•�¾���™�‚	‚�S�—�¬�D�W
��Ä  
	æ�±(TWD67) 

���&  
X Y Alt.(m) 

���  

Å	é
cm 

�¬�D	é  
(cm) 

�¬�D�Ï
(cm) 

���q  "�•  

1-1 271766 2697941 3510 H��  42 2 70 �â
3   

1-2 271766 2697941 3510 H��  42 2 70 �â
3   

2-1 271766 2697941 3510 H��   2.4 50 ��
3   

2-2 271766 2697941 3510 H��   1.3 60 ��
3   

3-1 271832 2697865 3560 �²��   0.7 30 ��
3   

3-2 271832 2697865 3560 �²��   1.3 60 ��
3   

4-1 271842 2697886 3578 H��  40 1.2 40 ��
3   

5 271858 2697820 3577 H��  6 1 35 �â
3   

6 271858 2697820 3577 �²��   1.2 40 ��
3   

7 271929 2697787 3585 H��  50 2 40 �â
3   

8-1 271952 2697795 3588 H��  50 1 40 ��
3   

9 271996 2697829 3583 �²��   2 38 �â
3   

10 271996 2697829 3583 �²��   1.5 39 ��
3   

11-1 272136 2697862 3597 �²��   1.4 52 ���â �Õ
3  
�•���K
�����¸  

12 271737 2697926 3497 H��  3 1 30 �â
3   

13 271724 2697948 3510 H��  10 2 34 �â
3   

14 271706 2697954 3509 H��  47 2 39 �â
3   

15 271715 2697967 3514 H��  39 2 42 ��
3   

16 271707 2697932 3517 H��  32 2 40 �â
3   

17 271729 2697952 3513 H��  3 2 40 ��
3   

18 271820 2697895 3518 H��  40 2 42 ��
3   

19 272068 2697817 3591 �²��   1.5 41 ���â �Õ
3   

 

�µ�|�æ�T�µ�ý�é�‘Ì�‚�n�ç 3~4��
;�• �ã�j�Ð�U �ô�¾�I���µ	Ö�� �ö

Ì�‚���·�‘�“�Ï�³���µ�c�Q�é���•� �ô�ƒ�‹ �Á�ñ�»�� (succesive)�ô�‚�‹

	•�×�q�‹	•�‘	Ö�� �ô�o�õ�G�x�¦ (Alnus)�õ�����¦ (Betula)�ù�ƒ�’�Á�Õ����

(simultance)�ô�{ �- 
� �Ô�ã �Õ
� 	Ö�� (Kikuzawa, 1983)�ô�o�õ�Ù�| (Acer 

oliverianum var. nakaharai)�õ�¿�¢���¨�83� (Carpinus kawakamii)�;�ô�•�¾

���™ �Ð	Ö��� ���¦�- �ñ�»��	Ö�� �ô�•�¾���™�“�Ï�-�O�/
G���æ�T �ô�è��

�- 3~4���Ô ���h�Á�4�I�Ð	Ö���\�• �ô�`�ç�•�4
��Ô�n���Ÿ�ƒÌ
3�¾�I	Ö

���ö  

Bawa(1983)�’�¸	‚�‘�Ò�¸�Î���é���•� �ô�‹�•�Á�Õ
��Ô�ã�Í�Ò�¸

(�Õ���� )�ù�\�‹�•�Á�¸º���Ï (�ñ�»�� )�ô�ç��º�Ô�Ÿ�ƒ�Ò�¸ �ö�•�¾���™

���¦�-�Õ��� �ô���õ�â�¸�q�-�ã�Í�- 3~6���Ô�Ò�¸ �ö�•�¾���™�- 8��� ��
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�? 9���¢�� �@�\�¸	3 �ô�‚�•
È�•���K�¹ ���Ò�¸ �ô�Ý���Q�€�ø �ö NO.19�&�¬

���ô�- 3~6���Ô���Ò�‘�¸�Á���¸ �ô�ç�ƒ 8~9���Ï�@�‘�¸	3�o�'�;�@ �\�â�¸

	3�ô�6�‚�@���¸	3�@�\ �ô�õ���â�Ó�•�¾���™���'�;�@�Ð�¸ �ô�n��Ì
3

�(�¸���q�o¤ �)�Ð�\�• �ô�•�Ô�Ð���‹�Á�V ?���Q�¾�‹���ô�2 �ö  

�Ù25. �•�¾���™ �Ð�¸�@�� �ö  

 

�ç�@�ô���Õ��	_ �ô�‹
Ó�‘�������@�ô���Õ�µ�ÿ�‚�œ�����Õ (�&�·�Ó

�;�ô 1969a�õ b�ù�x�Î�1�; �ô 1998)�ö�6�á�����µ	
 3~6	•�����ó�Ï�‘
��Ô

�p�¾�I�@�ô�'�; �ô�@�ô���Õ�U �ô�•�·�n�P�Ö�‘�•« �ô�`���‘�þ�n
n�ç�†

���Ï�r�§	•���‰ 1�� (�õ�4�k �õ�&���ì �ô 1984)�ö�ö�S�—�H�@�I�¢ �ô�•�¾��

�™�½�� 3~6�����Ò�‘�¸�n�-�½�� 10���{�Ò�È�@�Õ �ô�s�¡�H�ô�W�Á 70.6%�ô

���¸�D�¸�@���õ�Ù 25���¢ �ô�?�- �•�¾���™ 1���‚�• �� 2º�¸ �û�ô��� 8~9

���@�\�Ð �¸	3�’�ï�?�œ���~�ú �Æ�Ò�¸ �û�ô�Ý�!�i�»�C�0�€�ø�ô�2 �ö  

 

0

50

100

150

200

250

2
--

1

2
--

2

3
--

1

3
--

2

4
--

1

1
0

1
5

1
7

1
8

1
9

�L�ä

�G
�f

�r	X�G

�à�”�G



 

 61 

��õ�H�U�¶�L�|  
�‹�õ��¾�,	Ý�÷�§�#�æ�T�•�¾���™�E�ÐÌ���\�i �ô�Å	@�S�—�•�T�q�ã 12

�¬�T �ô�Ã�� �H�@�I�¢ �ôÌ�‚�”��	@�� 36 �ý 69 �¦ 85 �• (�–�0� �é�*

�� )Ì�‚ �ôÌ��� �w�Q�T�é�Á �0�•�¾���™�÷�µ�|�p�ü�E�M�ì���Ð�E

� �ö  

�’�õ�•�ô�2Ä�E���”�é�k�i�õ TSTRAT �³�� �Ä�é �ô�•�¾���™�E�Ð���”

�H�,�Å	@ �T�é�Á 9 �k�ö  

�Ÿ�õ�ç�Ú �¬�T	_�H
�©�Ú�k
�‘�¬�°�n�‰ �ô�—�B�f�§ /�¡	v���W �õ	D�’

�è�V�§ (k)�õ Morisita �é«�p�§ (I � )�õ�ã���p�§ (IC)�õ�ñ���p�§ (m*)�õ

�'�ã�p�§ (m*/m)�0�÷ Cassie�p�± (CA) �‘�é�K�H�@ (�Ä 14~20)�ô�I�¢

�•�¾���™�ç �¢	J�Ì�Õ���K�÷�Ì�ÕÄ�E�k���¢�Ð�œ�Ô�é�r�¡�Á�«�ã�é

�r�öi�E�é�Ì�Õ�‘�'�;�Ø�¤�6�B �ô�•�¾���™�œ�Ô�é�r�Ð�«�ã�®�K�ç

�ƒ 1~4 �k�Ð�«�ã�®�K �»�- �ƒ 5~8 �k�Ð�«�ã�®�K �ô�‡�\�@�t���Ð�«�ã

�®�K�µ�-�µ (�4 )���Ð�«�ã�®�K �ô�¨�I�¢�•�¾���™�ç�•�'�;�‘�x�3 �ô

�µ�t���?�µ���‘ �•�«�ã�®�K ���ô�Lç�» �Ð�\�• �ö  

�d�õ�0 TSTRAT �³�� �é�k���Ú�Ó�Ð�E�é�Ì�Õ �'�;�Ø�¤ �ô�(�‘�ƒ 9 �k���¦

�-�Ï	Í�� �ô�•�Í�ÐH���í�‡�\�Ì�…�¤�Ð	y�· �\�• �ô�Ä�* �’�Ð�ù�c

�f�ô�•�© 8 	•Ä�E�k���Í �ô�ƒ 1~6 �k�Ð�E�é�'�;�Ú�Ø�¤ �ô�-�é�O�§

�d���>�• Weibull �V�§ �ô�H�@�I�¢ C 	v�ß 0~1 �Ð�Ô�ô�•�H�,�¡�¦�Ù

�Ó�Ð	y J � �ô�6�ƒ 7~8 �k�Ð C 	v�þ�ß�- 1~3.6�Ð�Ô�ô�¦�-�…�C�¡�é

�r�ô�I�¢ �E�é�Ý�À�-�ì�Õ�a�~�Ø�¤ �ô�t	-
�º �E�é�H�,�h�Ì�Ù�Ó �ö  

�Ö�õ�•�¾���™�¶�µ�|�p�ü�-�ô�2�T�ã
G���/ 3,300~3,450 m���4�I�7�“

�Ã�Î �ôÌ��� �Í�0�•�¾���™�¶�µ�|�p�ü�Á�ì���Ð�ü�� �ö�ç�¬�n�¥

A�õ B�õ C �¬�T�Í �ô�•�£�Ð Weibull �„�§�V�§ C 	v�¡�»�- 1�ô�z�•�£

�Ð�”	é�é�r�����‡�\�@	y J � �é�r �ô�6�µ�|�p�ü�Ð Weibull �„�§�V

�§ B 	v�¡�µ�-�•�¾���™�Ð Weibull �„�§�V�§ B 	v�ô�I�¢�µ�|�p�ü��

�h�/�‘�”	é�s�¡	v �ö�-�Õ �Á	y J � �é�r�����  �ô�-�@�æ�T�µ�|�p�ü

�À�-�h�Á�ì���Ð�æ�O �ô�ù�•�¾���™�¶�µ�|�p�üÌ���Ð
C�Ï�¶�=¹ �ô

���m�» �Ò�¶�qó �ö  

�ä�õ�•�¾���™�� �õ�â�¸�q�- 3~6 ���Ô�Ò�¸ �ô 8~9 ���@�\�¸	3 �ù�•�Í

NO.19�&�¬�� �ô�- 3~4 ���Ô���Ò�‘�¸�Á���¸ �ô�ç 8~9 ���“�Ï�@�‘�¸
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	3�o�'�;�@�â�¸	3 �ô�6�‚�@���¸	3�@�\ �ô�õ���â�Ó�•�¾���™�Ì�Õ�¸

º���'�;�@�Ð�¸ �ô�n��Ì
3 �(�¸���q�o¤ �)�Ð�\�• �ô�•�Ô�Ð �“�[�“

�
�¢�Ð ���‹�Á�V ?���Q�¾�‹���ô�2 �ö  

�Ž�õ�•�¾���™�‚�‹�•
È �ç�e�/�¾�,��Ä�E�Ú���Ð�E�� �ô�“�Ï�-�u�„�I�Ü

���•
]
8�Ð�~�����‹ �ô���U�‚�ç���•�<�¦�¢����“�
�å�;�¢ �¡��	Y

	>�Ð�@���ø�ç �ô�(�‘�!�C�0�å�È�f �ô�����ù �•�‚�[�I�Ü�÷ �����“�[
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�! �! �! 2. Cryptogramma brunoniana Wall. ex Hook. Et Grev.�! �/�¾
g�q  

�! 3. ASPIDIACEAE�! �Ÿ�°�q�ý  
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È�/�R���q  
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�! 9. CARYOPHYLLACEAE�! �¡�.�ý  

�! �! �! 16. Cerastium trigynum Vill. var. morrisonense (Hayata) Hayata�! �•�¾�”�8  

�! �! �! 17. Dianthus pygmaeus Hayata�! �•�¾�¡�.  

�! �! �! 18. Stellaria saxatilis Buch.-Ham.�! �g�¸�w�p  

�! 10. RANUNCULACEAE�! �����ý  

�! �! �! 19. Aconitum fukutomei Hayata�! �µ�|
[�Ð  
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�! �! �! 20. Clematis grata Wall.�! �M�7�ê  

�! �! �! 21. Ranunculus junipericola Ohwi�! �/�¾�� ��  

�! �! �! 22. Thalictrum myriophyllum Ohwi�! �•��	ž�J
Û  

�! �! �! 23. Thalictrum urbaini Hayata var. majus T. Shimizu�! �µ�¸!��	ž�J
Û  

 

�! 11. BERBERIDACEAE�! �»�%�ý  

�! �! �! 24. Berberis morrisonensis Hayata�! �•�¾�»�½  

�! 12. CRUCIFERAE=BRASSICACEAE�! �œ�÷�¸�ý  

�! �! �! 25. Arabis lyrata L. ssp. kamtschatica (Fisch. ex DC.) Hulten�! �•�¾�î�·�º  

�! �! �! 26. Barbarea taiwaniana Ohwi�! �/�¾�¾�º�|  

�! 13. CRASSULACEAE�! ³�ú�ý  

�! �! �! 27. Sedum erythrospermum Hayata�! 	��·�U�˜
Û  

�! �! �! 28. Sedum morrisonense Hayata�! �•�¾�U�˜
Û  

�! 14. SAXIFRAGACEAE�! �Á�8
Û�ý  

�! �! �! 29. Hydrangea anomala D. Don�! �ï�G�Z  

�! �! �! 30. Parnassia palustris L.�! ���¸
Û  

�! 15. ROSACEAE�! �—�š�ý  

�! �! �! 31. Potentilla leuconota D. Don�! �•�¾�Î��  

�! �! �! 32. Potentilla tugitakensis Masam.�! ��¾�L�›
Û  

�! �! �! 33. Rosa sericea Lindl. var. morrisonensis (Hayata) Masam.�! �•�¾�—�š  

�! �! �! 34. Sibbaldia procumbens L.�! �Ö�n�¸  

�! 16. OXALIDACEAE�! $k�À
Û�ý  

�! �! �! 35. Oxalis acetocella L. ssp. griffithii (Edgew. & Hook. f.) Hara�! �¾$k�u
Û 

�! �! �! 36. Oxalis acetocella L. ssp. taemoni (Yamamoto) Huang & Huang�! �µ�Ù

�þ�¾$k�u
Û  

�! 17. GERANIACEAE�!  º�$�}	-�ý  

�! �! �! 37. Geranium hayatanum Ohwi�! ���–��	i��
Û  

�! 18. ONAGRACEAE�! �›���|�ý  

�! �! �! 38. Epilobium amurense Hausskn.�! �õ�ê�"�›���|  

�! �! �! 39. Epilobium nankotaizanense Yamamoto�! ��ë�›���|  

�! 19. UMBELLIFERAE=APIACEAE�! 0¾�Î�ý  

�! �! �! 40. Angelica morrisonicola Hayata�! �•�¾�½��  

�! �! �! 41. Oreomyrrhis involucrata Hayata�! �¾�W	i  

�! 20. PYROLACEAE�! ��™
Û�ý  

�! �! �! 42. Pyrola morrisonensis (Hayata) Hayata�! �•�¾��™
Û  

�! 21. ERICACEAE�! �ù�§�¸�ý  

�! �! �! 43. Gaultheria itoana Hayata�! �/�¾�›
g��  

�! �! �! 44. Rhododendron pseudochrysanthum Hayata�! �•�¾�ù�§  
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�! 22. PRIMULACEAE�! T�~�¸�ý  

�! �! �! 45. Primula miyabeana Ito & Kawakami�! �•�¾�®
Û  

�! 23. OLEACEAE  ���
�ý  

�! �! �! 46. Ligustrum morrisonense Kanehira & Sasaki�! �•�¾�¶	C  

�! 24. GENTIANACEAE�! �ê�Œ�ý  

�! �! �! 47. Gentiana arisanensis Hayata�! �Ó�Z�¾�ê�Œ 

�! �! �! 48. Gentiana davidii Franch. var. formosana (Hayata) T. N. Ho�! �µ�|�ê�Œ  

�! �! �! 49. Tripterospermum lanceolatum (Hayata) Hara ex Satake�! �������¤�Î
Û  

�! 25. RUBIACEAE�! ��
Û�ý  

�! �! �! 50. Galium echinocarpum Hayata�! �ˆ�@�\�¢�¢  

�! 26. BORAGINACEAE�! �K
Û�ý  

�! �! �! 51. Cynoglossum alpestre Ohwi�! �/�¾	yœY  

�! 27. SCROPHULARIACEAE�! �Ž�V�ý  

�! �! �! 52. Ellisiophyllum pinnatum (Wall. ex Benth.) Makino�! 
G�¥�x  

�! �! �! 53. Euphrasia nankotaizanensis Yamamoto�! ��ë�×�
Û  

�! �! �! 54. Hemiphragma heterophyllum Wall.�! ���]�¸  

�! �! �! 55. Pedicularis ikomai Sasaki�! ��ë�µ�¾�»
Û  

�! �! �! 56. Pedicularis verticillata L.�! �•�¾�»
Û  

�! �! �! 57. Veronica morrisonicola Hayata�! �•�¾��	'�X  

�! �! �! 58. Veronica oligosperma Hayata�! �æ�·��	'�X  

�! 28. OROBANCHACEAE�! �È�½�ý  

�! �! �! 59. Boschniakia himalaica Hooker & Thomson�! �¿�¢���:+@�º  

�! 29. CAPRIFOLIACEAE�! �Ô�>�ý  

�! �! �! 60. Lonicera kawakamii (Hayata) Masam.�! �¿�¢���Ô�>  

�! 30. DIPSACACEAE�! �»���ý  

�! �! �! 61. Scabiosa lacerifolia Hayata�! �•�¾�¾�@�1  

�! 31. COMPOSITAE=ASTERACEAE�! �x�ý  

�! �! �! 62. Ainsliaea macroclinidioides Hayata�! �Ó�Z�¾�2�Î�Á  

�! �! �! 63. Ainsliaea latifolia (D. Don) Sch. Bip. subsp. henryi (Diels) H. Koyama�!

�•�¾�2�Î�Á  

�! �! �! 64. Anaphalis nepalensis (Spreng.) Hand.-Mazz.�! �m�r�_�	�<  

�! �! �! 65. Artemisia oligocarpa Hayata�! �/�¾�F  

�! �! �! 66. Cirsium arisanense Kitam.�! �Ó�Z�¾�œ 

�! �! �! 67. Cirsium kawakamii Hayata�! �¿�¢���œ  

�! �! �! 68. Leontopodium microphyllum Hayata�! �•�¾�“�
Û  

�! �! �! 69. Myriactis humilis Merr.�! �Ö�x  

�! �! �! 70. Picris hieracioides L. subsp. morrisonensis (Hayata) Kitam.�•�¾���*�|  

�! �! �! 71. Senecio morrisonensis Hayata�! �•�¾�ó#Î  
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�! �! �! 72. Senecio nemorensis L. var. dentatus (Kitam.) H. Koyama�! �ó#Î  

 

�@B�·��Ì�‚  

�! 32. LILIACEAE�! �-�Ý�ý  

�! �! �! 73. Aletris formosana (Hayata) Sasaki�! �µ�|
£���}�|  

�! �! �! 74. Maianthemum formosanum (Hayata) LaFrankie�! �µ�|��ð  

�! 33. JUNCACEAE�! �)��
Û�ý  

�! �! �! 75. Luzula taiwaniana Satake�! �µ�|�æ�x��  

�! 34. CYPERACEAE�! �®
Û�ý  

�! �! �! 76. Trichophorum subcapitatum (Thwaites & Hook.) D. A. Simpson�•�¾��

�r  

�! 35. GRAMINEAE=POACEAE�! �£�•�ý  

�! �! �! 77. Agropyron formosanum Honda�! �µ�|�¨�€
Û  

78. Aniselytron agrostoides Merr.�! �»�I�Ž#‡
Û  

�! �! �! 79. Brachypodium kawakamii Hayata�! �¿�¢���-�“
Û  

�! �! �! 80 Deschampsia flexuosa (L.) Trin.�! ���=�³
Û  

�! �! �! 81. Festuca ovina L.�! �2	$  

�! �! �! 82. Phleum alpinum L.�! �/�¾�
�•
Û  

�! �! �! 83. Trisetum spicatum (L.) Rich. var. formosanum (Honda) Ohwi�µ�|�Ÿ��
Û  

�! �! �! 84. Yushania niitakayamensis (Hayata) Keng f.�! �•�¾���.  

�! 36. ORCHIDACEAE�! �¾�ý  

�! �! �! 85. Platanthera brevicalcarata Hayata�! �-�¯
£�8�¾  
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�Õ�µ�’  ��¾�§�#�æ�T�•�¾���™�EÌ���é�K  

 

��¾�§�#�æ�T�•�¾���™�EH���k�Ú�¬�TÌ�‚�Ð	Y	>	v (%) 
======================================================================== 
�‚�• \ �¬�T    cc 05  cc06  cc 07  cc 04  cc 08  cc 10  cc 12   cc 11  cc 09  cc 03 
-------------------------------------------------------------------------------------------------------------------------- 
�•�¾���™      263.3  68.7  300   300   230.7  84.6   57.7   300    300   300 
�µ�|�p�ü      24.4  231.4   0.0   0.0   69.3   215.5  242.3   0.0    0.0   0.0 
�•�¾�ù�§      12.3   0.0    0.0   0.0    0.0    0.0    0.0    0.0    0.0   0.0 
-------------------------------------------------------------------------------------------------------------------------- 
 �t    	@    300    300   300   300   300    300    300   300   300   300 
======================================================================= 
 

 

��¾�§�#�æ�T�•�¾���™�EH���k
%�õ  MOTYKA �æ����	@�‰  

�Ú�¬�T�Ô�Ð�ì�_���p�§
‚�$ (%)�ú  

�¬�T cc 05  100.0 

�¬�T cc06   31.0 100.0 

�¬�T cc 07  87.8  22.9  100.0 

�¬�T cc 04  87.8  22.9  100.0  100.0 

�¬�T cc 08  85.0  46.0  76.9   76.9  100.0 

�¬�T cc 10  36.3  94.7  28.2   28.2  51.3   100.0 

�¬�T cc 12  27.4  96.3  19.2   19.2  42.3   91.0  100.0 

�¬�T cc 11  87.8  22.9  100.0  100.0  76.9  28.2  19.2  100.0 

�¬�T cc 09  87.8  22.9  100.0  100.0  76.9  28.2  19.2  100.0  100.0 

�¬�T cc 03  87.8  22.9  100.0  100.0  76.9  28.2  19.2  100.0  100.0  100.0 

     �¬�T  cc 05  cc06  cc 07  cc 04  cc 08  cc 10 cc 12  cc 11  cc 09  cc 03 
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��¾�§�#�æ�T�•�¾���™�E�æ�Ï�k�Ú�¬�T  ���æ�ÏÌ�‚ ���Ð	Y	>	v (%) 
======================================================================== 
  Ì�‚�•�*     cc 05  cc06  cc 07  cc 04  cc01  cc08  cc10  cc12  cc11 cc09  cc03  cc02 
-------------------------------------------------------------------------------------------------------------------------- 
�/�¾�›
g��       5.6   15.4   0.0   0.0   0.0   0.0   4.8   2.1   0.0   0.0   0.0   0.0 
�ˆ�@�\�¢�¢        3.1   0.0   6.3   8.6   0.0  10.4   0.0   6.4   4.7   8.2   8.4   0.9 
�µ�Ù�þ�¾$k�u
Û    3.5   0.9   6.0   6.6   0.0   7.4   5.8  12.7   8.5   6.7   4.2   3.7 
�µ�|��ð          9.9   2.6   8.4   6.9   0.0   0.7   0.0  10.9   4.7   4.3   2.2   0.0 
�•�¾�U�˜
Û        1.4   0.0   1.6   2.7   6.4   0.0   0.0   0.0   0.0   0.0   0.0   2.9 
�•�¾�8�q          7.3   1.7   4.8   2.6   2.1   0.0   1.7  10.3   0.0   0.0  14.8   2.9 
�•�¾���™         12.6  17.4   3.2   0.0  72.0   9.6  22.4  11.3   0.7   2.3  45.1  35.1 
�¿�¢���Ô�>        0.9   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
���=�³
Û         62.4  16.7  67.6   4.0   6.7  11.3  35.9   8.8   5.4   4.8  17.9  29.5 
�•�¾�ó#Î          2.2   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�Ó�Z�¾�2�Î�Á      4.5  18.1   7.7   2.3   0.0   5.6  15.4  19.2   2.6   5.7   1.3   0.0 
�}�¾���8�q        2.5   0.0   1.8   3.1   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
���]�¸            0.0   0.9   0.0   0.0   0.0   9.3   0.0   6.7   8.4   2.2   0.0   0.0 
�µ�|�p�ü          4.2  14.4   0.0   0.0   0.0   5.2   8.9  45.6   0.0   0.0   0.0   0.0 
�Ö�x              5.6   8.2   0.7   4.5   0.0  11.4  23.6   0.0   4.6   3.2   2.1   0.0 
�•�¾�ù�§         10.8  57.3   4.9   0.0  13.1   0.0   0.0   0.0   0.0   0.0  14.0  46.2 
�Ó�Z�¾�œ         2.1   1.8   5.5   8.5   2.1   2.0   0.0   0.0   1.4   0.6   1.3   1.9 
�•�¾�”�8          0.7   0.0   8.0   9.5   1.8  12.8   0.0   3.0   4.7   7.2   6.8   0.0 
�g�¸�w�p          0.7   2.6   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�-�¯
£�8�¾        5.0   4.5   2.1   1.5   0.0   4.1   6.1   0.0   1.8   1.2   0.6   0.0 
�•�¾�—�š          1.0   1.2   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0  10.0 
�Ó�Z�¾�ê�Œ       4.1   0.9   0.8   0.8   3.0   0.0   0.0   0.0   0.0   0.0   0.6   0.9 
��¾�L�›
Û        6.6   2.6   0.8   0.0   5.5   0.7   0.0   0.0   0.0   0.0   5.1   4.8 
�µ�|�ê�Œ          2.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�/�¾
g�q          4.2   0.9  16.5  43.6   0.0  11.0   1.5  12.0  11.6  12.0   5.7   0.0 
�•�¾�»�½         12.2   5.9  15.1  27.7   8.1  42.3   5.0   4.6  22.0  21.7  10.1  11.2 
�µ�|�Ÿ��
Û        7.1   1.9   0.0   2.5   5.1   0.0   2.6   0.0   4.4   0.0   0.0   1.4 
�µ�|�¨�€
Û       10.5   2.6   0.8   1.5   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�Ž�™�Â�q          0.7  10.5  11.8  21.4   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�µ�|�æ�x��        2.7   7.3   0.7   0.0   6.4   1.3   3.7   0.0   0.0   0.0   1.3   1.8 
�ó#Î              0.8   0.0   0.0   0.0   0.0   0.7   0.0   3.9   0.0   4.4   0.0   0.0 
�•�¾��	'�X        0.7   1.7   0.0   0.0   5.0   0.0   3.1   1.0   1.7   0.0   0.0   9.9 
�•�¾�”�™          0.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾�¶	C          0.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�M�7�ê            0.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾��™
Û        0.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾���.          0.0   2.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�¾�W	i            0.0   0.0   5.4   5.5   1.3   5.7   9.5   5.6   5.6   5.0   1.9   0.0 
�µ�¸!��	ž�J
Û    0.0   0.0   5.1  12.0   0.0   3.1   0.0   0.0  14.9  11.8   0.0   0.0 
�/�¾+.            0.0   0.0   5.6   8.1   0.0   0.0   0.0   0.9   4.0   8.0   3.3   0.0 
��ë�›���|        0.0   0.0   0.0   1.4   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾�»
Û          0.0   0.0   5.2   8.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
	��·�U�˜
Û        0.0   0.0   3.9   1.4   0.0   0.0   0.0   0.0   4.0   6.4   1.4   0.0 
�õ�ê�"�›���|      0.0   0.0   0.0   3.0   0.0   0.0   0.0   0.0   2.0   1.7   1.3   0.0 
�•�¾�®
Û          0.0   0.0   0.0   0.8   0.0   0.0   0.0   0.0   0.0   0.0   2.3   0.0 
�/�¾����          0.0   0.0   0.0   0.8   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾�½��          0.0   0.0   0.0   0.0   0.6   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�/�¾�
�•
Û        0.0   0.0   0.0   0.0   0.6   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
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�æ�·��	'�X        0.0   0.0   0.0   0.0   0.0   0.0   1.7   0.0   0.0   0.0   0.0   0.0 
�¯�Á���8�q        0.0   0.0   0.0   0.0   0.0   0.7   0.0   0.0   0.0   0.0   0.0   1.9 
�•�¾���*�|        0.0   0.0   0.0   0.0   3.2   0.0   0.0   0.0   0.0   0.0   0.7   0.0 
�•�¾�¡�.          0.0   0.0   0.0   0.0   0.6   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�µ�|
£���}�|      0.0   0.0   0.0   0.0   0.0   0.0   0.0   3.6   4.4   1.9   0.0   0.0 
�¾$k�u
Û         0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.6   6.3   2.7   2.8 
�¿�¢���-�“
Û      0.0   0.0   0.0   0.0   0.6   7.9   0.0   0.0   2.8   7.3   0.0   0.0 
�������¤�Î
Û      0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.6   0.0   0.0   0.0 
�ï�G�Z            0.0   0.0   0.0   0.0   0.0   0.8   0.0   0.0   0.6   0.0   0.0   0.0 
�¿�¢���œ          0.0   0.0   0.0   0.0   5.0   1.3   0.0   3.5   3.9   3.5   7.2   8.9 
�•�¾�î�·�º        0.0   0.0   0.0   0.0   0.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾�Î��          0.0   0.0   0.0   0.0   9.7   0.0   0.0   0.0   0.0   0.8   4.6   2.8 
�¿�¢���:+@�º      0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.9 
�/�¾�F            0.0   0.0   0.0   0.0   4.7   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾�2�Î�Á        0.0   0.0   0.0   0.0   0.0   0.0  33.6  17.0   1.8   1.0   2.8   0.0 
�»�I�Ž#‡
Û        0.0   0.0   0.0   0.0   0.0   3.0   0.0   0.0   0.6   1.7   0.0   0.0 
�2	$              0.0   0.0   0.0   0.0   2.9   5.0   0.0   0.0   0.0   0.0   0.7   0.9 
����™�Â�q        0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.7   1.7   2.2   0.0 
���¸
Û            0.0   0.0   0.0   0.0   4.4   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•�¾�“�
Û        0.0   0.0   0.0   0.0   4.5   0.0   0.0   0.0   0.0   0.0   0.0   8.3 
�Ö�n�¸            0.0   0.0   0.0   0.0   6.2   0.0   0.0   0.0   0.0   0.0   0.0   2.8 
��ë�µ�¾�»
Û      0.0   0.0   0.0   0.0   0.0   7.6   0.0   0.0   3.1   2.0   4.4   0.0 
�m�r�_�	�<        0.0   0.0   0.0   0.0   6.4   0.0   0.0   0.0   0.0   0.0   0.0   2.0 
�•�¾�¾�@�1        0.0   0.0   0.0   0.0   5.8   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
���–��	i��
Û      0.0   0.0   0.0   0.0   1.3   0.0   0.0   0.0   7.1  10.6   0.0   0.0 
��ë�×�
Û        0.0   0.0   0.0   0.0   4.6   0.0   0.0   0.0   0.0   0.0   0.0   0.0 
�•��	ž�J
Û        0.0   0.0   0.0   0.0   0.0   3.3   0.0   0.0   2.8   2.2   0.0   0.0 
�¯�Á���R���q      0.0   0.0   0.0   0.0   0.0   0.9   5.3   3.9   8.4   5.1  11.4   0.0 
�/�¾	yœY        0.0   0.0   0.0   0.0   0.0   0.0   5.5   0.0   2.3   5.1   1.5   0.0 
�•�¾���r          0.0   0.0   0.0   0.0   0.0   0.0   1.6   0.0   0.0   0.0   1.9   0.0 
�»	3�R���q        0.0   0.0   0.0   0.0   0.0   0.0   0.0   5.8   1.3   7.7   4.1   0.0 
�p�q              0.0   0.0   0.0   0.0   0.0  15.1   2.4   0.0   0.6   0.0   1.0   0.0 

È�/�R���q        0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0  41.1   0.0   0.0   0.0 
�µ�|
[�Ð          0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0  25.7   0.0   0.0 
�•�¾�;���q        0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   3.2   3.9 
�/�¾�¾�º�|        0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   1.9 

G�¥�x            0.0   0.0   0.0   0.0   0.0   0.0   0.0   1.3   0.0   0.0   0.0   0.0 
-------------------------------------------------------------------------------------------------------------------------- 
   �t    	@      200   200   200  200   200  200   200  200   200  200   200   200 
======================================================================== 
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��¾�§�#�æ�T�•�¾���™�E �æ�Ï �k
%�õ  MOTYKA �æ����	@�‰  
�Ú�¬�T�Ô�Ð�ì�_���p�§
‚�$ (%)�ú  
�¬�T cc 05  100 
�¬�T cc06  46.0  100 
�¬�T cc 07  61.8  31.3  100 
�¬�T cc 04  28.5  20.4  57.4  100 
�¬�T cc01  30.6  30.1  16.9  12.6  100 
�¬�T cc08  34.2  28.4  40.9  43.6  18.1  100 
�¬�T cc10  45.1  45.8  34.8  17.2  23.2  34.9  100 
�¬�T cc12  32.8  33.7  35.4  27.5  16.1  38.6  43.7  100 
�¬�T cc11  24.9  15.5  38.8  47.7  15.2  48.3  23.6  37.0  100 
�¬�T cc09  22.7  14.5  42.8  49.6  12.5  49.9  22.9  39.0  63.3  100 
�¬�T cc03  42.3  34.8  39.3  29.4  48.7  37.2  36.1  37.4  36.4  39.6  100 
�¬�T cc02  42.6  50.1  30.9  14.6  50.8  21.7  34.3  18.3  15.4  15.3  54.6  100 
    �¬�T   cc 05 cc06  cc 07  cc 04  cc01  cc08  cc10  cc12  cc11 cc09  cc03  cc02 
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�o�¥�Í�k�µ�âÄ�E�â�3Ä�EÌ�‚�é�*�“�
�ô�2�;�“�
�S�—	��µ�Ä  

�S�—�ù�• �ú�¢�k�� �•      �S�—�£ �ú             X �· �Ï �ú          

Y �·�Ï �ú  

�S�—�æ�ú�ú�§�#�æ�T  
��Ô �ú     ��     ��     ��  �¬�T���& �ú  

���&  �‚�•  
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 �!
�§�# �‚�`�|�Ð �/�¾ë�r �ô�•�¬N�{�Á �•�¾���™�Ð�“�;�I�Ü �ö�!

�!
�!

 �!
�‰�¦�¬�T	_�H�r �2�i�b�ô�¬�T�ã �Ð�•�¾���™ �w�¦H��� �
 �ô���÷�k �i �U�T�U�S�B�U �³���Q�Ä�é�Á �: �k�ö�!
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�•�¾���™ H���E �ó�e�Á �þ�� �ó�e���� �ô�ç�E�é�œ�» �À���í�Æ�Ð �t�Ÿ���`�“ �ö�!

�!
�!

 �!
�•�¾���™ �t	- �Q�@	-�' �-�E�  �÷�œ�»�À �ö�!�!�!�!�!�!�!�!�!�ç���À�Q�@�•�¾���™�¶�µ�| �p�ü �Ð�¬�n�À �ö�!
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 �!
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�•�¾���™�¬
g �2�: �Ð���â�¸�Õ
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�!

 �!
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