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Abstract 

The ecological monitoring of fishway and the upper and lower reaches of 
Shigang Dam was complied on March 5-7, March 20, June 11-12, August 20-21, 
and November 5-6. Two supplementary surveys of the fishways at Shigang Dam 
were also completed on April 23-24 and September 24-25. Water in all fishways 
were abundant during the six survey periods. 

The surveys of the four seasons, along with the supplementary fishway 
surveys and underwater photography, have recorded a total of 6,709 fish of 29 
species (8 orders, 10 families), 60 crustaceans of 5 species (1 order, 3 families), 
and 586 aquatic insects of 18 families (5 orders). 

Historical records from the area surrounding Shigang Dam indicate 56 
species of fish in 16 families, 9 species of crustaceans in 4 families. Since 2018, 
Distoechodon compressus, Hemibarbus labeo, Onychostoma alticorpus, and 
Spinibarbus hollandi have been recorded. This year, similar records were made in 
the fishway, suggesting that these invasive fish species has established a stable 
population in this section of the river. 

According to Non-metric Multidimensional Scaling (nMDS) and historical 
population distribution data, there have been significant changes in population 
distribution upstream of Chang Gung Bridge, upstream of the main dam, and 
along the existing fishway itself. This is speculated to be due to the extreme flood 
discharge caused by the typhoon last year, which affected the fish population of 
the Dajia River. After the fishway next to the energy dissipater was completed, 
the population of Onychostoma alticorpus in the fishway has increased 
significantly. Continuous monitoring of its population is necessary in the future. 
Ecological survey results show that this section of the river has low environmental 
pollution and abundant biological resources. Records include the protected 
species Sinogastromyzon puliensis, as well as migratory species such as Anguilla 
marmorata, Sicyopterus japonicus, Sicyopterus lagocephalus, Stiphodon 
percnopterygionus, and Rhyacichthys aspro, which is more sensitive to water 
quality. Indicator organisms of low-pollution waters, such as Rhyacophilidae, 
were also recorded. 

The ecologically sensitive marshy area has gradually evolved into a habitat 
suitable for terrestrial insects. Overall, the downstream channel stabilization and 
energy dissipation improvement project of the Shigang Dam has indeed followed 
ecological conservation measures. 
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The Shigang Dam fishway outlet continues to experience jetting problems. It 
is hoped that appropriate improvement works will be carried out after the 
improvement of the debris barrier. In addition, the four newly added fishways 
downstream have a problem with excessive flow velocity and flow rate. After the 
installation of baffles, the number of swimming fish in the fishway next to the 
energy dissipater downstream of the secondary dam has increased. whether the 
baffles create a barrier effect between the new and old fishways should be 
subjected to more intensive testing during subsequent ecological monitoring, in 
order to identify the exact cause and propose relevant recommendations to solve 
this problem. 
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���‘
��*�ç�Ø�Ñ�p�•�Ð�û�U�ô�ÿ�n���4�I�‘�‰
Þ�Ã�Î�ö�P��	¹�ú�‚�•�â�Á
�

�p�•�J�‘�ï���Æ�Ì�I�ô�0�÷�¡�Ý�X� 
Þ�K�X�©�v�f�µ���¢
Þ���k���b�“�‘

��	á�ô�ä	 �…�¤�^�¤�‘
Þ�Z��
��*���d�é�s�¢�‰�ô�í�d�b�’�ÿ���@���ó�Ï
�

�Ô�‘�S�—�ô�É
È�|�ô�Ó�í�d�“�‚�‘�‰
Þ�ž���ö  


%�õ�Ä���‘
��p�ã
��*�é�r�S�—�H�@�'�\�ô�þ	•
��p�•�O�¡��
��*�‘

�k�y�ö�I�¢
��p�•�O�Ì�Õ�Ø�¤�‘���[�H�,�`�����I�q��	á�‘�æ���ô�­�{
��p

�•�O�‘�þ�O�Û	@�����b�’�ö�`�ù�£
��p�‘�ï���Æ�6�B�ô�Q�0�'�\
��*�é�r�‘

�Ã�Î�¶
��p���i���I�q�‘�"�ï�ö�o�õ�ç 94 �� 11 ���‘�S�—
��ô�â�Á�û���È

�þ�É���ï���ô�C�¢�Û�ü���È�þ
��]�ô���0�µ�ý�é�‘
��*�ÿ�ã�Í�ç�È�þ
��]�Ð

� �ô���h� �¤�‘
��p
i���h�ÿ
��*�‘�é�r�ö�` 12 ���‘
�	‚�ô�â�Á
��p�ï�¬

�Æ�h�µ�6�–�Û���ˆ�¬�‘�Ã�Î�Ð� �ô
��*�Q�0�é�s�‘�«�x�–�Û�i�»�ó�¢�‰�ö�þ

�O
��p�‘
��*�é�r�h�Á�s�¡�ô�Õ
��¨�����ã�Í�ç�Œ�‹	•�Ø�¤�ö  

�è���µ�¢	J�‘�S�—�H�@�½�Í�'�\�ô
��p�•�O�‘�w�•�D
È�Q�0�'
 �ô�`�‚

�P�Q�Æ�‘�‚
��p�@�±���¾���±���‘�¬�ò�x�/�ô�¢�‰�‘
��*���d�¢�‰�‰�¢
Þ�‘

�ú���^�p�Í�ô�_�/�Ë�‚���D�•�‹�@�‘�B�z�ô�â�����@�H�u�‘�>���¾���±�‘�b

�’�ö   
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�d�õ 102���K�µ�˜�›�^�¿�Ã���S�—  

102���K�µ�˜�›�^�¿�Ã���S�— ���F�'�¨�À�3�Ý�b�¨�½��	[�æ�Y�ô 2013���ô

�t	@�-�µ�˜�›�^�3 12 	•�¬
 �Å�S�—�‰ 5 �ž 12 �ý 19 �•
��*�ô 3 �ž 8 �ý 12 �•

�:�õ�¥�F�*�ô9 �ž 2 �ý 27 �•��
È�2�]�ô14 �ž 24 �ý 59 �•
L
Þ
Ì�‚�÷ 14 �ž

20 �ý 53 �•�Õ�q���o�*�ù�•�Í
��*�� 8 �•
]���•�ô�E�–�/�J�»�&.[�õ�µ�|�;

�±�˜ ���\�€�;�±�µ�˜�� �õ�µ�|�Ô�}�ß� �̃õ�µ�|�¡  ì �õ�-�Š0&���\�€�-�Š�m6.���õ

�‰	hT����\�€�‰	h�-�±T����õ�4�Ç�•DÄ�Á�õ�å�;�*�µ�|SÝ���\�€�µ�|�2���÷

�f�p�•�†�þ
����‡�¬�±�ï�Ú�¤���ö���Ã���S�—	@���Â�’�\
Q
È�æ�N�—�õ�S�—

�H�@�÷�������³�Ð�“�
�W
��ô�¢�ú�?���s�ÿ���s�Õ�Ä�B�M���Ð�(�^�¿�Ã���S

�—�•�Ý�…�[�3�•�›
 �)�Ð�(�^�¿�Ã���S�—�•�Ý�s�”�…�[�3�•�)�ô�Q�n�U�»�W


��Ð�s�”�ö 

�Ö�õ 107���¡�Ý�X
��p�“�‚�q
ó  

107���¡�Ý�X
��p�“�‚�q
ó ���n�Ê�À�3�Ý�b�¨�½��	[�æ�Y�ô 2019�� �ô�t

	@�-�¡�Ý�X
��p�÷�•�¢� 
Þ
ó
 �Í
ö�µ 8 �ý 24 �•
��*�ô�˜
Ø�* 3 �ý 3 �•�ô

��
È�2�] 8 �ž 20 �ý�ô�O�‚��
L
Þ�“�‚ 7 �•�ö
��p�ã�t
ö�µ 7 �ý 22 �•
��*�ô

�˜
Ø�* 3 �ý 3 �•�ö�“�
�S�—�H�@�I�¢���^�¤�‘�I�Ü�&�‰�e�*�“�‚�W�•�ì�½

�f
d�ô	��µ�Í�E�–�^
G�‰
Þ�‘���•�'6€�õ�¸�'6€�¶�ù���f�h�Á�õ�B�‘�µ�|�›

�˜
��;�;�ô�¨
ö�µ�‰�Ÿ
­�å�;�*�‘	µ�Z�Í�n�}�ß�˜��98 ���S�þ�å�;�;
­�ô

�µ�’
­�‘�Ô�¦�5���å�;�*
��“�O�‚�ô�ï�È�Á�Ÿ
­�•�4���Ò�å�;�‘
��“�O�‚��

�0�÷�µ�|SÝ���\�€�µ�|�2 ���ô�\�f�¨���e�&�‰���q�‘�p�±�“�‚�õ�g�]�]�õ
�

�Ë�;�ô�‚�p	)
È�’
��p�D
È�¹�S�æ�L�¥���p�ô�ì�Þ�n�l���^�¤�‘���q�“�
�3

�ó�C�¹�þ�ö 

�•	@���Õ
��¾�I
��p�Ÿ�¢�§�õ�³���ô�³���H�@�ö�¶�ô�����¬�Ã�Î���h�ô

�I�¢�³���H�@�¶�ô���Ã�Î�ì�½�„�Ý�ô
��p�ã�Ú�Ø���¬�ƒ�
���Q�„�Ý�Ú�*
�

�+�l�”�!���ô�I�¢
��p�•�O�H�,�¢�����ü�µ�b�’�ô�Ë�Ý�!�>��
��p�@�±�¬�ò

�x�Ö�÷
��p� 
Þ��	á���K�X���;�b�’�ö�L�|
��p�@�±�¤�Û�ü�…�ƒ
��p�ô
œ�n

�¢�‰
��+�ç�½���Æ�/
��Q�0�ï�I�‘
t�p�ô�è��
��p�@�±�O�!�•�‘�b�’�Ø�Q

�>���ô�ž�û�0�æ
��Z�n�‘�����©
��6�í�ö�\�f�-�K�X�¢� 
Þ�Ð�Ô�L�ü�ù�–�Û

��
��p���‚�…�ƒ
��p�ô�l�K�X�¢�õ� 
Þ�Ð�Ô
��+�‘�ï�I�Ô�Ö	^�e�ô��
È�l�¡

�Ý�X
��p�‘�D
È�¹�þ�'
 �ö�(���Ð�f�ô���Ó
º�.�[
��p�ô�0�¢�m�•�D
È�…�¤
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�n�b�ô�`�-
��p�ï�S�À�b�¹���U�ô�m�»�¤�[���@�q
ó�0�ô�á
��p�Ð��
��ö  

�ä�õ 108���¡�Ý�X
��p�æ
��Z�n�$�“�‚�W�•�q
ó  

108���¡�Ý�X
��p�æ
��Z�n�$�“�‚�W�•�q
ó ���—�Ø�d�“�µ�|�>���ô�2�â

�n�ô2020�� �ô�- 6 �� 28 �����¹��
��p�æ
��÷�Z�n
ó�B�õ�> 7 �� 3 ���? 12 ��

4 ���¾�I 14 ���æ
����–�)
î�›�›
��÷�•
����÷�Z�n�ô�Å�æ
� 6 �ý 17 �•
�

�*�ô�E�t�¸�'6€ 3 �À���'6€�ý���õ�µ�|�¡ ì25 �À�õ�µ�|�#T� 12 �À�õ�‰	h�-

�±T� 2 �À�õ�å�G
� 1 �À�õ�£ 1 �À�õ�¤ 3 �À�õ	¯ �m3�À�õ�µ�|�›�˜
� 5 �À�õ�/

�J�›�˜
� 29 �À�õ�V��
¿�03 �À���0�¢�Á�£�ý���õ�;�±�µ�˜ 17 �À�õ�µ�|�Ô�}

�ß�˜ 303�À�õ	µ�Z�Í�n�}�ß�˜ 32 �À���0�¢�Á�}�˜�ý���õ�4�Ç�•DÄ�Á 12 �À��DÄ

�Á�ý���õ�-�Š�m6. 4 �À��6.�ý���õ�‡�¬�±�ï�Ú�¤ 26 �À���=
��ý���ô�Ý	@�æ
�

481 �À�ö�•�Í	š�“�•�^ 83�˜�ô�f�p�•���–���3�•�ß�•���^ 17�˜�ù�˜
Ø�*
�

�G 4 �ý 4 �•�ô�é�q�Á�‰�k�a�: 40 �+���Ï�‰�:�ý���÷�Ý
E�I/|�õ 4 �+����

�õ�ý���ô�����.�›�õ 1 �+���›�õ�ý���ô�í�Á�e�/�: ���\�€�¯�Á�e�/�: �� 1 �+���R

�p�:�ý���¡�Á	š�“�•�ô�•�Í�����.�›�õ�Á�µ�|
]���•�ö�’�f�p�•�¶���3�•�ß

�• 61 �À�}�(�Ð�U�ô	š�“�•
��*�Å	@ 420 �À�ô�ñ�Õ�‰�k�a�: 40 �+�0�÷�Ý
E

�I/|�õ 4 �+�ô�����.�›�õ 1 �+���›�õ�ý���ô�í�Á�e�/�: 1 �+���R�p�:�ý���0


]�Ù���r�…�+�¬�? 16 �&�”�Ð�¢
Þ�Ð�¡�Ý�X�ã ; �•�Í	µ�Z�Í�n�}�ß�˜�Á�m

�Á�n�æ�‹�‘�(�•�4���Ò�å�È�Ð
��“�O�‚�)���é
­�å�;�*�ô�Å�æ
� 32 �À���ö�I

�Ü�ò�;�â�v�ô�ž�ý�é�ô�¹�� 8 �� 17 ���Ð�I�Ü�ò�;�Ó�À�¶�“�
�I�å�Ø�O�Å 37

�“�Ð�ô�ž�²�O�ô �÷ 8 �� 18 ���o�»�ƒ�·�Å 25 �ù�Ð�ô�ž�²�O�ö  

�Ž�õ 109���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó  

109���K���z�I�‘�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó ���o�¥�.�n�µ�â�ô

2021���ô�t	@�-�¡�Ý�X
��p�÷�•�¢� 
Þ
ó
 
ö�µ�‰ 5 �ž 11 �ý 29 �• 4,822�À


��*�ô�˜
Ø�* 1 �ž 3 �ý 5 �• 246�À�ô��
È�2�] 7 �ž 25 �ý 10,583�+�ô�O�‚��


L
Þ�“�‚ 2 �•�ö
��p�ã�ä���S�—�t�Å
ö�µ�‰ 4 �ž 8 �ý 22 �• 2,537�À
��*�ô

�˜
Ø�* 1 �ž 3 �ý 4 �• 145 �À�ö�“�
�S�—�H�@�I�¢���^�¤�‘�I�Ü�&�‰�e�*�“

�‚�W�•�ì�½�f
d�ô
ö�µ�Í�E�–�å�;�*�‚�•�µ�| �2 ���x�ó�€�¥�Á�µ�|SÝ���õ	µ

�Z�Í�n�}�ß� �̃ô�0�÷�^
G�‰
Þ�‘�¸�'6€�õ���• �7�çDÄ�Á�õ�›5ì�õ�Ý
E�I/|�õ�õ

�µ�|�a�:�õ�h
“�a�:�ô�Ë���ù���f�h�Á�õ�B�‘�µ�|�›�˜
��õ�µ�|�Ô�}�ß� �̃õ

�›5ì�;�;�ô�¨
ö�µ�‰�e�&�‰���q�‘�p�±�“�‚�õ�g�]�]�;�ô�‚�p	)
È�’
��p�D
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È�¹�S�æ�L�¥���p�ô�ì�Þ�n�l���^�¤�‘���q�“�
�3�ó�C�¹�þ�ö�I�Ü�ò�;�â�v

�ô�ž�ý�é�ô�¹���I�Ü�ò�;�Ó�À�¶�Í�� �é�ÿ�“	©�Å 32 �“�ô�÷�¡�Ý�X�¬���o�»

�ƒ�·�Å 22 �“�Ð�•�
���ô�ž�²�O�ö  


��*�S�—�¶���^	��µ���h�U�ô�������^
ö�µ�ô�•�ô�2�e�Z�‘�^�m���» �0

���\�€
®�¼�z�»�0 ���õ���• �7�çDÄ�Á �õ
¬5ì�õ�¸�J�K�=
��õ	g
è
��; 5 �•
�

�*
ö�µ�ö�\�f 107���Ò�È
ö�µ�‰�‘�/�J�›�˜
��÷�V��
¿ �0�Á	š�“�-�µ�|�?�õ

���ý�‘�¬�q�•�ß�•�ô�µ�Þ��
ö�µ�H�@�p�î�ô�Q�ô�á�/�J�›�˜
��÷ �V��
¿ �0 �Â

�•�ß�?�µ�˜�›�Í
Þ�¡�Ý�^�¤�ö�x�P�ç�Ï�ê���÷
��p�ã��
ö�µ�‰�Ï
¿�m6.�ô��

�•�Ø�×�-�Ï�ê���0�÷
��p
ö�µ�‰�‘�‚�•�Á�-�Š�m6.�ô�Ï
¿�m6.�Ð
ö�µ�Q
È

�p�>�-�‚�•�£�ý�‘�ä	á�ö  

�–�õ 110���K �¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó  

110���K���z�I�‘�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó ���o�¥�.�n�µ�â�ô

2022���ô�t	@�-�¡�Ý�X
��p�÷�•�¢�õ� 
Þ
ó
 �Å
ö�µ�‰ 4 �ž 9 �ý 28 �• 2,831

�À
��*�ô�˜
Ø�* 1 �ž 2 �ý 3 �• 277�À�ô��
È�2�] 7 �ž 23 �ý 8,131�+�ô�(��

�Ð�f�`��
ö�µ�‰�O�‚��
L
Þ�“�‚�ö�ç
��p�ã�‘�ä���S�—�ô�t�Å
ö�µ�‰ 3 �ž 5

�ý 23 �• 1,211�À
��*�ô�˜
Ø�* 1 �ž 2 �ý 3 �• 165�À�ö�“�
�S�—�H�@�I�¢��

�^�¤�‘�I�Ü�&�‰�e�*�“�‚�W�•�ì�½�f
d�ô
ö�µ�Í�E�–�å�;�*�‚�•�µ�|�2 ���µ

�|SÝ���õ	µ�Z�Í�n�}�ß� �̃ô�0�÷�^
G�‰
Þ�‘�¸�'6€���™�'���õ���• �7�çDÄ�Á�õ

�µ�©�a�:�ô�Ë���ù���f�h�Á�õ�B�‘�µ�|�›�˜
��õ�µ�|�Ô�}�ß�˜�;�;�ô�¨
ö�µ

�‰�e�&�‰���q�‘�p�±�“�‚�õ�g�]�]�;�ô�‚�p	)
È�’
��p�D
È�¹�S�æ�L�¥��

�p�ô�ì �Þ�n�l���^�¤�‘���q�“�
�3�ó�C�¹�þ�ö�I�Ü�ò�;�â�v�ô�ž�ý�é�ô�¹��

�I�Ü�ò�;�Ó�À�¶�Í�� �é�ÿ�“	©�Å 55 �“�ô�÷�¡�Ý�X�¬���o�»�ƒ�·�Å 51 �“�Ð

�•�
���ô�ž�²�O�ö  

�•���e�Z�‘�g���•Së 1 �•
��*
ö�µ�ô�‚�ç
��p��
ö�µ�ô�•�•�û�é�r�-

�µ�|北�ý�0�÷�Õ�¾�æ�T�^�3�‘
ë�a�ô�ç���æ�Á���3�•�ß�•�ù�^�m���»�0 ���\

�€
®�¼�z�»�0�� 109��	h���ç�,�X�¢
Þ
ö�µ�‰�ô�•���þ�ç
��p���e�Z
ö�µ�ù

�µ�|�¡.V��	`���K5‘���x�ó�û�ç�v�f����
ö�µ�ô�•���þ�‚�Ï�ê���¢
Þ�õ�,�X

�¢
Þ�õ
��p�ÿ���e�Z
ö�µ�ö�\�f�> 107���Ò�È
ö�µ�‰�‘	š�“�-�µ�| �?�õ���ý

�^�¿�‘�¬�q�•�ß�•�ô�/�J�›�˜
��÷�V��
¿�0 �ô�µ�Þ��
ö�µ�H�@�p�î�ô�Â�ô�á

�•�ß�?�µ�˜�›�Í
Þ�¡�Ý�^�¤�ö  
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�•�õ 111���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó  

111���K���z�I�‘�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó ���o�¥�.�n�µ�â�ô

2023���ô�t	@�-�¡�Ý�X
��p�÷�•�¢�õ� 
Þ
ó
 �Å
ö�µ�‰ 4 �ž 8 �ý 28 �• 4,019

�À
��*�ô�˜
Ø�* 1 �ž 2 �ý 5 �• 304�À�ô��
È�2�] 7 �ž 24 �ý 4,225�+�ô�(��

�Ð�f�`��
ö�µ�‰�O�‚��
L
Þ�“�‚�ö�ç
��p�ã�‘�ä���S�—�ô�t�Å
ö�µ�‰ 4 �ž 7

�ý 22 �• 2,080�À
��*�ô�̃ 
Ø�* 1 �ž 2 �ý 5 �• 75 �À�ö�“�
�S�—�H�@�I�¢���^

�¤�‘�I�Ü�&�‰�e�*�“�‚�W�•�ì�½�f
d�ô
ö�µ�Í�E�–�å�;�*�‚�•�µ�|�2 ���µ�|

SÝ���õ	µ�Z�Í�n�}�ß� �̃ô�0�÷�^
G�‰
Þ�‘�¸�'6€���™�'���õ���•�7�çDÄ�Á �õ�u

�·�•DÄ�Á�õ�›5ì�õ�µ�©�a�:�õ�h
“�a�:�õ�µ�|�a�:�ô�Ë���ù���f�h�Á�õ�B�‘

�µ�|�›�˜
��õ�µ�|�Ô�}�ß�˜�;�;�ô�¨
ö�µ�‰�e�&�‰���q�‘�p�±�“�‚�õ�g�]�]

�;�ô�‚�p	)
È�’
��p�D
È�¹�S�æ�L�¥���p�ô�ì�Þ�n�l���^�¤�‘���q�“�
�3�ó

�C�¹�þ�ö�I�Ü�ò�;�â�v�ô�ž�ý�é�ô�¹���I�Ü�ò�;�Ó�À�¶ �Í���é�ÿ �“	©�Å 49

�“�ô�÷�¡�Ý�X�¬���o�»�ƒ�·�Å 9 �“�Ð�•�
���ô�ž�²�O�ö  

�g���•Së �È�- 111 ��
ö�µ�Ð�§�Æ���Z�C�‘�¿���ô���‚�•���‚�µ�˜�›�¡

�Ý�^�¤�e�‘���3�•�ß�•�ö�ì�h�-�0�ó	��µ�ô 111���K 3 ���÷ 4 ���-
��p�S�—

�‰�µ�Æ�‘�¤
��ô�—
�
�
��+�‘�™�þ�ƒ�i�÷�-�©�µ�Æ�@�\�‘�\�•�ô�â
ó�Q
È�Á

�“�Á�+�“�‘	•�O�ö�\�f�ô�-�Ï�ê���e�Z�-�•	�
¬�•DÄ�Á �÷�^�m���»�0 ���\�€


®�¼�z�» �0���Ð
ö�µ�ö  

�œ�õ112���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó  

112���K���z�I�‘�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó ���o�¥�.�n�µ�â�ô

2024�� �t	@�-�¡�Ý�X
��p�÷�•�¢�õ� 
Þ
ó
 �Å
ö�µ�‰ 4 �ž 10 �ý 36 �• 3,200

�À
��*�ô�˜
Ø�* 1 �ž 3 �ý 5 �• 260�+�ô���“�2�] 7 �ž 28 �ý 5,685�+�ô�(��

�Ð�f�`��
ö�µ�‰�O�‚��
L
Þ�“�‚�ö�ç
��p�ã�‘�ä���S�—�ô�t�Å
ö�µ�‰ 4 �ž 9

�ý 27 �• 1,295�À
��*�ô�̃ 
Ø�* 1 �ž 3 �ý 5 �• 53 �+�ö�“�
�S�—�H�@�I�¢���^

�¤�‘�I�Ü�&�‰�e�*�“�‚�W�•�ì�½�f
d�ô
ö�µ�Í�E�–�å�;�*�‚�•	µ�Z�Í�n�}

�ß�˜�÷�µ�|�2 �ô�0�÷�^
G�‰
Þ�‘���•�'6€�õ�¸�'6€���™�'���õ�›5ì�õ
¬�¥�•

DÄ�Á�õ�u�·�• DÄ�Á�õ���•�7�çDÄ�Á�õ�h�Ì�7�çDÄ�Á�õ�õ�K�D�#DÄ�Á �õ�õ�ç�D

�#DÄ�Á�õ�Ý
E�I/|�õ�õ�µ�|�a�:�õ�h
“�a�:�; 12 �•�ô�Ë���ù���f�h�Á�õ�B

�‘�µ�|�›�˜
��õ�µ�|�Ô�}�ß�˜�;�‚�•�ô�¨
ö�µ�‰�e�&�‰���q�‘�p�±�“�‚�õ�g

&¬+J�÷�g�]�]�;�ö�‚�p�e�Û
��p�ô�”�0�÷� 
Þ�À�3�¹�À�U�ô���Q�l�þ�O
��p
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�3�•�D
È�ó�C�¹�S�ö 


��*�S�—�H�@�¶�����‘	��µ���h�ô�-
��p�S�—�Í�e�Z�h�Ì�7�çDÄ�Á�õ�õ

�K�D�#DÄ�Á�÷�õ�ç�D�#DÄ�Á�Ÿ�•�^
G�‰
Þ
��*�Ð
ö�µ�ô�Ï�ê���e�Z�^
G�‰


Þ�•�‘
¬�¥�•DÄ�Á�÷�f�p�•�Ó�s�Ú�¤�ô�K�X�¢
Þ�e�Z
®�¼�z�»�0 �‘	��µ�ö�>

110 ���Ò�È�@�\�‘�g���•Së�ô111 ���? 112 ���m�»�-
��p�Í
ö�µ�‰�ô112 ��

�ó	h���-�¢
Þ�Ï�ê���õ�K�X�÷� 
Þ�v�f���e�Z	��µ�ô�â
ó�����•�ß�•
��•�é

�r��
N�Â�ó�¡�Ý�X�¢� 
Þ�		Ö�ö
��p�ã�¨�e�Z�f�p�•�ö�22Ò�‘	��µ�ù�\�f�ô

�Æ���-�¡�Ý�X� �‘�K�X�¢
Þ�'�\�•�A�‰
Þ�‚�•���•�'6€�ö 

�œ�‹�õ 113���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó  

113���K���z�I�‘�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó ���—�Ø�d�“�Í�n

�‡�o
��*�â�n�ô 2025�� �ô�t	@�ç�¡�Ý�X
��p�÷�•�¢�õ� 
Þ
ó
  �ô �t	@�-�¡�Ý

�X
��p�÷�•�¢�õ� 
Þ
ó
 �Å
ö�µ�‰ 8 �ž 13 �ý 37 �• 3,094�À
��*�ô�˜
Ø�* 1

�ž 3 �ý 4 �• 255 �+�ô���“�2�] 5 �ž 23 �ý 4,188�+�ö�ç
��p�ã�‘�Ÿ���S�— �ô

�t�Å
ö�µ�‰ 7 �ž 10 �ý 29 �• 1,579�À
��*�ô�˜
Ø�* 3 �ý 3 �• 126�+ �ö 113��

�K�¢�J���¡�Ý�X� 
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�—
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È	ò�ç�À�T��
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	Y�ú�“�
�T�q�ô�|�ì�"�å�È�Û�|�ö �����W
��I�¢�ô
��p�å�m���¬�#�ï���w�-

	µ�Z�Í�n�}�ß�˜�‘�ü���Ù�Ó�ù�/�J�›�˜
��÷�g���•Së�ç�¡�Ý�X� 
Þ�^�¤�•

�ß�Ã�Î�h�¢
Þ�D	Y�ô�‚�p	)�>��
��p�@�±���ø�x�µ�‘�b�’�ô�þ�L�|�Ó
º�-
�

�p�Û�ü
��]���0�•
;�d�¾�I�}�(�b�p�ô�0�[���•�ü���i�»�	
«�ù�g���•Së�÷

�V��
¿�0 �_�/���Ñ�ï���¢�‰�‘�¿���ô 	)	>�¾�I�}�(�b�p�ô�þ 6~9 ���‘
��p

�Á�h�k�‘�æ�ú�ö
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�Ä 2-1 �����¡�Ý�X
��p�ã
��:�õ�*�‚�•�Ü�µ  

 
�H�µ�|
]���• �ù - �•�4	š�“�• �ù�F	Þ�f�•�ß�•�ù�G	Þ�ã���3�•�ß�• �ùIII

�•�4���Ò�å�;�Ð
��“�O�‚�ù �‰ �^
G�‰
Þ�ö

�ž �ý �Í���Ü �â�Ü 
"�•
�'�Î�ž �'6€�ý ���•�'6€ Anguilla japonica �‰

�¸�'6€ Anguilla marmorata �‰
�£�Î�ž �£�ý �µ�|�¡ ì Acrossocheilus paradoxus �H

�µ�|�#T� Candidia barbata �H
�¤ Carassius auratus auratus -
1‘ Cirrhinus molitorella �F

Û
� Ctenopharyngodon idella �F
�£ Cyprinus carpio carpio -
�g���•Së Distoechodon compressus �G
	¯ �m Hemibarbus labeo �G
�/�J�»�&.[ Microphysogobio alticorpus �H
�/�J�›�˜
� Onychostoma alticorpus �H�G
�µ�|�›�˜
� Onychostoma barbatulum -
�‰	h�-�±T� Opsariichthys pachycephalus �H
�µ�|�¡.V Paratanakia himantegus �H
�å�G
� Pseudorasbora parva -

®�¼�z�»T� Puntius snyderi -
�V��
¿T� Spinibarbus hollandi �H�G

�˜�ý �]�˜ Misgurnus anguillicaudatus -
�µ�R�K�]�˜ Paramisgurnus dabryanus -

�}�˜�ý �;�±�µ�˜ Formosania lacustre �H
�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H
	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �HIII

2Ò�Î�ž �˜2Ò�ý ��
¦�€�˜2Ò Pterygoplichthys pardalis �F
2Ò�ý 2Ò Silurus asotus -
�22Ò�ý �ö�22Ò Clarias batrachus �F
6.�ý �-�Š�m6. Tachysurus brevianalis �H

�¹�™�ž 5ì�ý ��5ì Channa striata �F
T��Î�ž �¸T��ý �þ
��¸T� Poecilia reticulata �F
�A�6�ž �A�6�ý �Ó�s�A�6 Coptodon zillii �F

���K
g�†�=
� Geophagus brasiliensis �F
�‡�¬�±�ï�Ú�¤ Oreochromis sp. �F
�¸�J�K�=
� Parachromis managuensis �F

�™�Î�ž �›5ì�ý �›5ì Rhyacichthys aspro �‰
DÄ�Á�ž DÄ�Á�ý �4�Ç�•DÄ�Á Rhinogobius candidianus �H

�u�·�•DÄ�Á Rhinogobius similis �‰
���•�7�çDÄ�Á Sicyopterus japonicus �‰
�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰
�õ�K�D�#DÄ�Á Stiphodon atropurpureus �‰
�õ�ç�D�#DÄ�Á Stiphodon percnopterygionus �‰

�œ�I�ž �Ï�‰�:�ý �‰�k�a�: Macrobrachium asperulum -
�µ�|�a�: Macrobrachium formosense �‰
�h
“�a�: Macrobrachium hirtimanus �‰
�µ�©�a�: Macrobrachium japonicum �‰
���•�a�: Macrobrachium nipponense �‰

�R�p�:�ý �¯�Á�e�/�: Neocaridina denticulata -
�È�õ�ý �Ý
E�I/|�õ Eriocheir hepuensis �‰
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�Ä 2-2 �ì�"���X��
ö�µ�‰�Ð�“�‚�Ü�µ�ù�£�Ä  

 

�‡�T
��	[�æ�Y

�€�ø	Î
��	[�æ�Y

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�µ�|�>��
�ô�2�â�n

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�Í�n�‡�o

��*�â�n

�¡�Ý�X�¢� 

Þ 1km

�Ï�ê��
�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�¡�Ý�X
��p
�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

2003�� 12�� 2005��
2005/7��
~2006/6��

2018/7~12��
2019/10
~12��

2020�� 2021�� 2022�� 2023�� 2024��


��*

���•�'6€ Anguilla japonica �›�' �›�' �‰ �‰ �‰

�¸�'6€ Anguilla marmorata �™�' �™�' �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�¡  ì Acrossocheilus paradoxus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�#T� Candidia barbata �µ�|�-�±
� �µ�|�-�±
� �‰ �‰ �‰ �‰ �‰ �‰ �‰

�€�^�¤ Carassius auratus �����¸

�¤ Carassius auratus auratus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�/�J�¤ Carassius cuvieri �‰ �‰

1‘ Cirrhinus molitorella �‰ �‰


Û
� Ctenopharyngodon idella �‰

�€�^�£ Cyprinus carpio �¸�£

�£ Cyprinus carpio carpio �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�g���•Së Distoechodon compressus �‰ �‰ �‰ �‰

	¯ �m Hemibarbus labeo �‰ �‰ �‰ �‰ �‰ �‰ �‰

�/�J�»�&.[ Microphysogobio alticorpus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�-�•�»�&.[ Microphysogobio brevirostris �‰ �-�•�Ñ�“
� �‰

�/�J�›�˜
� Onychostoma alticorpus �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�›�˜
� Onychostoma barbatulum �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�Ï�ç�-�±T� Opsariichthys evolans �‰

�‰	h�-�±T� Opsariichthys pachycephalus �‰	hT� �‰	hT� �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�¡T� Paratanakia himantegus �‰ 	`���K5‘ �‰ �‰ �‰ �‰

�å�G
� Pseudorasbora parva �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰


®�¼�z�»T� Puntius snyderi �^�m���» T� �^�m���» T� �‰ �‰

�/�OE�T" Rhodeus ocellatus ocellatus �‰

�V��
¿ T� Spinibarbus hollandi �‰ �‰ �‰ �‰ �‰ �‰ �‰

�Í�n�¸�˜ Cobitis sinensis ���˜ �‰ �‰ �‰

�]�˜ Misgurnus anguillicaudatus �‰ �‰ �‰ �‰ �‰

�µ�R�K�]�˜ Paramisgurnus dabryanus �‰ �‰ �‰

�;�±�µ�˜ Formosania lacustre �µ�|�;�±�˜ �µ�|�;�±�˜ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �‰ �µ�|�}�ß�˜ �‰ �‰ �‰ �‰ �‰ �‰ �‰

	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�˜2Ò�ý ��
¦�€�˜2Ò Pterygoplichthys pardalis �‰

SÝ�ý �µ�| �2 Liobagrus formosanus �µ�|SÝ �‰ �‰ �‰ �‰ �‰

2Ò�ý 2Ò Silurus asotus �‰ �‰ �‰ �‰ �‰

�22Ò�ý �¡�ö�22Ò Clarias batrachus 
@�o� �Â
� �‰

�ô�2
B�O

�S�—
��Ô

�S�—��
N

�}�˜�ý

�'6€�ý

�˜�ý

�£�ý
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�¯�O�ã
]�q�•
ö�Ð�‚�•�Ü�€�Á�Õ�•�f�Ü���‚�•�€�ö  

�‡�T
��	[�æ�Y

�€�ø	Î
��	[�æ�Y

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�µ�|�>��
�ô�2�â�n

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�o�¥�.�n
�µ�â

�Í�n�‡�o

��*�â�n

�¡�Ý�X�¢� 

Þ 1km

�Ï�ê��
�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�¡�Ý�X
��p
�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

�Ï�ê���.
�v�f��

2003�� 12�� 2005��
2005/7��
~2006/6��

2018/7~12��
2019/10
~12��

2020�� 2021�� 2022�� 2023�� 2024��


��*

�Ï
¿�m6. Tachysurus adiposalis �µ�|0& 
¿0&

�-�Š�m6. Tachysurus brevianalis �-�Š0& �µ�|0& �‰ �‰ �‰ �‰ �‰ �‰ �‰

	��•
��ý 	i
� Plecoglossus altivelis altivelis �‰

�Ž�ƒ5ì Channa asiatica �‰


¬5ì Channa maculata �‰ �‰ �‰

��5ì Channa striata �‰ �‰ �‰ �‰

�Ý�—
��ý �ó�Q Monopterus albus �‰

	g
è
� Gambusia affinis �µ�:
� �‰

�þ
��¸T� Poecilia reticulata �‰
�Ó�s�Ú�¤ Coptodon zillii �‰ �‰

���K
g�†�=
� Geophagus brasiliensis �‰

�‡�¬�±�ï�Ú�¤ Oreochromis sp.
�µ�Ÿ���l�0�m
�å�^�±�ï
�

�‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�¸�J�K�=
� Parachromis managuensis �‰ �‰ �‰ �‰

�›5ì�ý �›5ì Rhyacichthys aspro �‰ �‰ �‰ �‰ �‰ �‰

�4�Ç�•�:�Á Rhinogobius candidianus �‰ �¿DÄ�Á �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰


¬�¥�•DÄ�Á Rhinogobius maculafasciatus �‰

�-�•	�
¬�:�Á Rhinogobius rubromaculatus �‰ �‰ �‰ �‰ �‰ �‰

�u�·�•�:�Á Rhinogobius similis �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

���•�7�çDÄ�Á Sicyopterus japonicus ���•�1�Ð�¢ �‰ �‰ �‰ �‰

�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰ �‰

�õ�K�D�#DÄ�Á Stiphodon atropurpureus �‰

�õ�ç�D�#DÄ�Á Stiphodon percnopterygionus �‰

�:�õ�*

�‰�k�a�: Macrobrachium asperulum �a�: �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�a�: Macrobrachium formosense �a�: �‰ �‰ �‰ �‰ �‰

�h
“�a�: Macrobrachium hirtimanus �‰ �‰ �‰

�µ�©�a�: Macrobrachium japonicum �a�: �‰ �‰ �‰

���•�a�: Macrobrachium nipponense �a�: �‰

�7�¯�Á�/�: Caridina pseudodenticulata ���í�Á�/�:

�¯�Á�e�/�: Neocaridina denticulata �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �‰ �‰

�›�õ�ý �����4�›�õ Candidiopotamon rathbuni �����.�›�õ

�È�õ�ý �Ý
E�I/|�õ Eriocheir hepuensis ���•�I/|�õ ���•�I/|�õ �‰ �‰ �‰ �‰ �‰

�R�p�:�ý

�ô�2
B�O

�S�—
��Ô

�S�—��
N

�Ï�‰�:�ý

�A�6�ý

6.�ý

�¸T��ý

DÄ�Á�ý

5ì�ý
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Þ�^�p���‡�¶�m�»�‡�A
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C
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��p�•�O�÷
C
È�À
��p��
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��*�ô�˜
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�Ä 5-1 �Ú
ó
 �æ�ã
��•�÷�§�Æ  

 
�•���¢�J�����ú�: III �;�Ä�•�4���Ò�å�;�‘
��“�O�‚�� 1 �•���ù�:�H�;�Ä���‚�•�Á�µ�|
]���•�� 13 �•���ù�: -�; �Ä���‚�•�Á�•�4	š�“�• �� 5 �•���ù�:�G�;�Ä���‚�•�Á���3�•�ß�•�� 4 �•���ù
�:�F�;�Ä���‚�•�Á�f�p�•�� 2 �•���ù�:�‰�;�Ä���‚�•�Á �‰
Þ�‚�•�� 4 �•���ö  

  

�4�� �7�� �4�� �7�� �4�� �5�� �7�� �5�� �7�� �4�� �7�� �4�� �5�� �7�� �4�� �5�� �7�� �4�� �5�� �7�� �4�� �5�� �7�� �4�� �7��
�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata �‰ 1 1 1 1 2 6
�£�Î�ž �£�ý �µ�|�¡  ì Acrossocheilus paradoxus �H 12 26 1 60 50 44 39 22 37 26 21 5 4 1 4 9 15 376

�µ�|�#T� Candidia barbata �H 1 1 9 7 1 3 22
�¤ Carassius auratus auratus - 1 2 2 2 1 2 1 11
�g���•Së Distoechodon compressus �G 3 3 7 1 1 1 4 20
�£ Cyprinus carpio carpio - 2 1 1 1 5
	¯ �m Hemibarbus labeo �G 1 1 2 1 3 1 1 1 11
�/�J�»�&.[ Microphysogobio alticorpus �H 1 3 1 1 6
�/�J�›�˜
� Onychostoma alticorpus �H�G 3 2 173 107 59 2 7 85 58 113 1 23 7 1 2 1 8 7 659
�µ�|�›�˜
� Onychostoma barbatulum - 2 2 14 21 8 13 13 4 3 2 1 4 87
�‰	h�-�±T� Opsariichthys pachycephalus �H 1 2 3 3 2 5 3 1 1 11 2 5 3 1 43
�å�G
� Pseudorasbora parva - 1 1
�V��
¿T� Spinibarbus hollandi �H�G 13 3 1 3 1 2 23

�}�˜�ý �;�±�µ�˜ Formosania lacustre �H 5 43 38 14 23 25 5 1 1 1 8 164
�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H 4 368 224 71 847 578 620 3 29 1 1 2746
	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �HIII 1 1 2

2Ò�Î�ž 2Ò�ý 2Ò Silurus asotus - 1 2 1 4
6.�ý �-�Š�m6. Tachysurus brevianalis �H 1 1 2

�¹�™�ž 5ì�ý ��5ì Channa striata �F 1 1
�A�6�ž �A�6�ý �‡�¬�±�ï�Ú�¤ Oreochromis sp. �F 1 3 6 2 1 13
DÄ�Á�ž DÄ�Á�ý �4�Ç�•DÄ�Á Rhinogobius candidianus �H 6 9 15 41 24 2 5 4 52 85 30 1 4 9 11 298

�-�•	�
¬�•DÄ�Á Rhinogobius rubromaculatus �H 1 1
���•�7�çDÄ�Á Sicyopterus japonicus �‰ 1 1 2
�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰ 1 1
�õ�ç�D�#DÄ�Á Stiphodon percnopterygionus �‰ 1 1

�•�§ 9 8 0 3 17 15 9 8 10 2 0 12 9 11 1 3 0 1 12 6 2 5 4 11 6 25
�À�§ 36 45 0 5 701 499 238 60 49 5 0 1075 790 799 1 5 0 1 78 26 2 7 7 47 29 4505
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�Ä 5-1 �Ú
ó
 �æ�ã
��•�÷�§�Æ �� �» ��  

 
�•���¢�J�����ú�: III �;�Ä�•�4���Ò�å�;�‘
��“�O�‚�� 1 �•���ù�:�H�;�Ä���‚�•�Á�µ�|
]���•�� 13 �•���ù�: -�;�Ä���‚�•�Á�•�4	š�“�•�� 3 �•���ù�:�G�;�Ä���‚�•�Á���3�•�ß�•�� 4 �•���ù
�:�F�;�Ä���‚�•�Á�f�p�•�� 3 �•���ù�:�‰�;�Ä���‚�•�Á�‰
Þ�‚�•�� 4 �•���ö  

  

�}��
�
�p��� 
�ª�y

8�� 11�� 8�� 11�� 8�� 9�� 11�� 11�� 8�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 11��
�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata �‰ 1 1 1 3

�µ�|�¡  ì Acrossocheilus paradoxus �H 5 4 31 16 5 5 25 27 2 89 83 95 1 3 3 1 1 4 14 414
�µ�|�#T� Candidia barbata �H 2 7 66 7 10 15 1 2 110
�¤ Carassius auratus auratus - 7 1 8
�g���•Së Distoechodon compressus �G 12 8 1 1 22
	¯ �m Hemibarbus labeo �G 18 4 27 1 2 52
�/�J�»�&.[ Microphysogobio alticorpus �H 9 2 10 21
�/�J�›�˜
� Onychostoma alticorpus �H�G 1 35 18 57 19 78 70 98 2 1 3 3 6 16 3 4 8 4 426
�µ�|�›�˜
� Onychostoma barbatulum - 2 33 27 15 1 78
�‰	h�-�±T� Opsariichthys pachycephalus �H 136 1 2 12 11 49 40 31 5 1 288
�µ�|�¡.V Paratanakia himantegus �H 2 2 4
�å�G
� Pseudorasbora parva - 2 3 5
�V��
¿ �0 Spinibarbus hollandi �H�G 1 1 3 31 1 2 1 2 1 43
�;�±�µ�˜ Formosania lacustre �H 4 1 2 5 25 2 8 102 1 7 144
�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H 11 3 2 66 29 31 51 68 1 5 1 268
	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �HIII 5 2 7

2Ò�Î�ž 6.�ý �-�Š�m6. Tachysurus brevianalis �H 2 1 1 4
	��•
��ž 	��•
��ý 	i
� Plecoglossus altivelis altivelis �F 1 1

�‡�¬�±�ï�Ú�¤ Oreochromis sp. �F 2 2 2 4 2 12
�Ó�s�A�6 Coptodon zillii �F 5 5

�™�Î�ž �›5ì�ý �›5ì Rhyacichthys aspro �‰ 1 1
�4�Ç�•DÄ�Á Rhinogobius candidianus �H 6 13 28 13 57 3 20 28 85 1 1 1 6 262
�-�•	�
¬�•DÄ�Á Rhinogobius rubromaculatus �H 5 4 9
���•�7�çDÄ�Á Sicyopterus japonicus �‰ 1 2 3
�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰ 1 1

5 5 2 4 7 8 12 8 1 1 13 14 17 4 1 3 5 3 4 4 2 2 11 6 25
27 22 33 160 75 112 215 170 2 3 301 340 569 5 1 39 23 10 19 16 2 5 22 33 2204
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�Ä 5-2 
��p�é�¤�æ�ã
��•�÷�§�Æ�� �Ä���K ��  

 
�• 1�ú�: III �;�Ä�•�4���Ò�å�;�‘
��“�O�‚��1 �•���ù�:�H�;�Ä���‚�•�Á �µ�|
]���•�� 9 �•���ù�: -�; �Ä���‚�•�Á�•�4	š�“�• �� 4 �•���ù�:�G�;�Ä���‚�•�Á���3�•�ß�•�� 4 �•���ù�:�F�;�Ä���‚�•
�Á�f�p�•�� 1 �•���ù�:�‰�;�Ä���‚�•�Á �‰
Þ�‚�•�� 3 �•���ö  
�• 2�ú�â�:�ƒ�Ž�¤�;�¶�:�@�±�¤�;���é�–�ô�$�0�T�é
�
�
��+�¦�-�V�T�¤�ô�z�’���•�¤�W
��Ý�s�Á�:�ƒ�Ž�¤�;  
�• 3�ú�@�Ä�û �•
;�d��
�
��‘
��*�W
��ô�`
¯�•��� �ª�y�d�ö  

�ž �ý �Í���Ü �â�Ü 
"�• �ƒ�‹�¤ �ƒ�’�¤ �ƒ�Ÿ�¤ �ƒ�d�¤ �ƒ�Ö�¤ �ƒ�ä�¤ �ƒ�Ž�¤ �t	@
�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata �‰ 1 1 2
�£�Î�ž �£�ý �µ�|�¡ ì Acrossocheilus paradoxus �H 4 22 20 34 33 25 51 189

�µ�|�#T� Candidia barbata �H 2 1 2 1 4 10
�¤ Carassius auratus auratus - 4 4
�g���•Së Distoechodon compressus �G 1 12 13
	¯�m Hemibarbus labeo �G 3 3
�/�J�›�˜
� Onychostoma alticorpus �H�G 9 56 44 48 68 76 148 449
�µ�|�›�˜
� Onychostoma barbatulum - 1 1 6 12 17 8 45
�‰	h�-�±T� Opsariichthys pachycephalus �H 1 1 3 4 1 2 1 13
�V��
¿�0 Spinibarbus hollandi �H�G 1 7 1 2 9 20

�}�˜�ý �;�±�µ�˜ Formosania lacustre �H 4 13 19 9 20 25 37 127
�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H 101 104 102 142 181 130 760
	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �HIII 2 1 1 3 7

2Ò�Î�ž 2Ò�ý 2Ò Silurus asotus - 1 1
�A�6�ž �A�6�ý �‡�¬�±�ï�Ú�¤ Oreochromis sp. �F 1 3 5 2 2 2 1 16
DÄ�Á�ž DÄ�Á�ý �4�Ç�•DÄ�Á Rhinogobius candidianus �H 30 19 22 29 24 54 178

���•�7�çDÄ�Á Sicyopterus japonicus �‰ 2 2
�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰ 1 1

�•�§ 8 11 9 10 10 11 17 18
�À�§ 23 231 217 235 309 356 469 1840

5�ž 6�ý 18�•
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5-1-1 �Ï�ê���¢
Þ  

�Ï�ê���¢
Þ 4 �Ñ���S�—�Å
ö �µ�‰ 3 �ž 4 �ý 12 �• 130�À
��*�ô�•�Í�0�µ

�|�¡ ì
(�í�ô�Å 47 �À�ô�^ 36.2%�ô�•���Á�4�Ç�•DÄ�Á�ô�Å 34 �À�ô�^ 26.2%

���Ù 5-1���ö 

3 ���S�— �t�Å
ö�µ�‰ 3 �ž 4 �ý 9 �• 36 �À
��*�ô�é�q�Á �µ�|�¡ ì �õ�£�õ

�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ2Ò�õ�4

�Ç�•DÄ�Á�ô�•�Í�0 �µ�|�¡ ì 	��µ
(�í�ô�Å 12 �À�ô�̂ 33.3 %�ö�å�;�* ��	��µ �ù

�‰
Þ�‚�•��	��µ�ù �f�p�•�� �£ 1 �•�ù ���3�•�ß�•���/�J�›�˜
� 1 �•�ö  

6 ���S�— �t�Å
ö�µ�‰ 3 �ž 3 �ý 8 �• 45 �À
��*�ô�é�q�Á �µ�|�¡ ì �õ�¤�õ

	¯�m �õ �/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T� �õ 2Ò�õ�4�Ç�•DÄ�Á �ô�•�Í�0 �µ

�|�¡ ì	��µ 
(�í�ô�Å 26 �À�ô�^ 57.8 %�ö�å�;�*��	��µ �ù�‰
Þ�‚�•��	��µ �ù

�f�p�•�� 	��µ�ù���3�•�ß�• 	��µ��	¯ �m�õ�/�J�›�˜
� 2 �•�ö  

8 ���S�—�t�Å
ö�µ�‰ 2 �ž 3 �ý 5 �• 27 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�V��


¿�0 �õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�µ�|�Ô�}�ß�˜
(�í�ô

�Å 11 �À�ô�^ 40.7%�ö�å�;�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•��	��µ�ù��

�3�•�ß�•���V��
¿ �01 �•�ö  

11 ���S�—�t�Å
ö�µ�‰ 2 �ž 3 �ý 5 �• 22 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�/�J

�›�˜
��õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�4�Ç�•DÄ�Á
(�í�ô

�Å 13 �À�ô�^ 59.1%�ö�å�;�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•��	��µ�ù��

�3�•�ß�•���/�J�›�˜
� 1 �•�ö  

5-1-2 �,�X�¢
Þ  

�,�X�¢
Þ�Á�Ç�T�æ�Î�ô�Ì�0�l�”�•
;�d�æ�ã�ô�â���ï�0�:���d�æ�ã�ô �d

�Ñ�S�—�Å
ö�µ�‰ 2 �ž 2 �ý 5 �• 198�À
��*�ô�•�Í�0�‰	h�-�±T�
(�í�ô�Å 139

�À�ô�^ 70.2%�ô�•���Á�µ�|�¡ ì�ô�Å 48 �À�ô�^ 24.2%���Ù 5-2���ö 

3 ����
��*
ö�µ�ö  

6 ���t�Å 
ö�µ�‰ 1 �ž 1 �ý 3 �• 5 �À
��* �ô�é�q�Á �µ�|�¡  ì �õ�µ�|�#T� �õ

�‰	h�-�±T��ô�ã�Á
Þ�Z��
��*�ö  
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8 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 2 �• 33 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�å�G


��ô�•�Í�ô�0�µ�|�¡ ì
(�í�ô�Å 31 �À�ô�^ 93.9%�ö  

11 ���S�—�t�Å
ö�µ�‰ 2 �ž 2 �ý 4 �• 160�À
��*�ô�é�q�Á�µ�|�¡ ì �õ�‰

	h�-�±T��õ�å�G
��õ�Ó�s�A�6�ô�•�Í�ô�0�‰	h�-�±T�
(�í�ô�Å 136 �À�ô�^

85%�ö�å�;�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•���Ó�s�A�6 1 �•�ù���3�•�ß

�•��	��µ�ö 

5-1-3 �}��
��p�•�O  


��p�ã 6 ���S�—�•
;�d�t�Å
ö�µ�‰ 5 �ž 6 �ý 18 �• 1,840�À
��*�ô�•�Í

�0�µ�|�Ô�}�ß�˜
(�í�ô�Å 760�À�ô�̂ 41.3%�ô�•���Á�/�J�›�˜
��ô�Å 449�À�ô

�^ 24.4%�ö�� �Ù 5-3�� 

�•�Í 3 ���½ 
ö�µ�‰ 5 �ž 6 �ý 17 �• 701�À
��*�ô�é�q�Á�¸�'6€�õ�µ�|�¡

 ì �õ�µ�|�#T� �õ�¤�õ�g���•Së�õ	̄ �m�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±

T��õ �V��
¿ �0 �õ�;�±�µ� �̃õ�µ�|�Ô�} �ß� �̃õ	µ�Z�Í�n�}�ß� �̃õ2Ò�õ�4�Ç�•DÄ

�Á�õ���•�7�çDÄ�Á�õ�‡�¬�±�ï�Ú�¤ �ô�•�Í�0�µ�|�Ô�}�ß�˜�‘�§�Æ
(�í�ô�Å 368

�À�ô�̂ 52.5%�ö�å�;�*��	µ�Z�Í�n�}�ß�˜ 1 �•�ù�‰
Þ�‚�• 	��µ�����•�7�çDÄ

�Á 1 �•�ù�f�p�•���‡�¬�±�ï�Ú�¤ 1 �•�ù���3�•�ß�•���g���•Së�õ 	¯�m�ã �/�J

�›�˜
��õ �V��
¿�0 4 �•�ö  

4 ���S�—�t�Å
ö�µ�‰ 4 �ž 5 �ý 15 �• 499�À
��*�ô�é�q�Á�¸�'6€�õ�µ�|

�¡ ì �õ�¤�õ�g���•Së�õ	̄ �m�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�V��


¿�0 �õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ	µ�Z�Í�n�}�ß� �̃õ�‡�¬�±�ï�Ú�¤�õ�4�Ç�•

DÄ�Á�õ�|�Ð�7�çDÄ�Á�ô�•�Í�ô�0�µ�|�Ô�}�ß�˜
(�í�ô�Å 224�À�ô�̂ 44.9%�ö

�å�;�*��	µ�Z�Í�n�}�ß�˜ 1 �•�ù�‰
Þ�‚�•���¸�'6€�õ�|�Ð�7�çDÄ�Á 2 �•�ù

�f�p�•���‡�¬�±�ï�Ú�¤ 1 �•�ù���3�•�ß�•���g���•Së�õ	¯�m �õ�/�J�›�˜
��õ

�V��
¿�0 4 �•�ö  

6 ���S�—�t�Å
ö�µ�‰ 3 �ž 4 �ý 9 �• 238�À
��*�ô�é�q�Á�µ�|�¡ ì �õ�g��

�•Së�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ

�‡�¬�±�ï�Ú�¤�õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�µ�|�Ô�}�ß�˜
(�í�ô�Å 71�À�ô�̂ 29.8%�ö

�å�;�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•���‡�¬�±�ï�Ú�¤ 1 �•�ù���3�•�ß�•

���g���•Së�õ�/�J�›�˜
� 2 �•�ö  



 

5-8 

 

8 ���S�—�t�Å
ö�µ�‰ 3 �ž 4 �ý 7 �• 75 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�/�J

�›�˜
��õ�‰	h�-�±T��õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ�‡�¬�±�ï�Ú�¤�õ�4�Ç�•DÄ

�Á�ô�•�Í�ô�0�/�J�›�˜
�
(�í�ô�Å 35 �À�ô�^ 46.7%�ö�å�;�*��	��µ�ù�‰
Þ

�‚�•��	��µ�ù�f�p�•���‡�¬�±�ï�Ú�¤ 1 �•�ù���3�•�ß�•���/�J�›�˜
� 1 �•�ö  

9 ���S�—�t�Å
ö�µ�‰ 3 �ž 4 �ý 7 �• 112�À
��*�ô�é�q�Á�µ�|�¡ ì �õ�µ�|

�#T��õ�/�J�›�˜
��õ �V��
¿ �0 �õ �;�±�µ� �̃õ �µ�|�Ô�}�ß� �̃õ�‡�¬�±�ï�Ú�¤�õ

�4�Ç�•DÄ�Á�ô�•�Í�ô�0�µ�|�Ô�}�ß�˜
(�í�ô�Å 66 �À�ô�^ 58.9%�ö�å�;�*��

	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•���‡�¬�±�ï�Ú�¤ 1 �•�ù���3�•�ß�•���/�J�›

�˜
��õ�V��
¿�02 �•�ö  

11 ���S�—�t�Å
ö�µ�‰ 3 �ž 4 �ý 12 �• 215�À
��*�ô�é�q�Á�µ�|�¡ ì �õ�µ

�|�#T��õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ �V��
¿ �0 �õ�;�±�µ�̃ �õ�µ

�|�Ô�}�ß� �̃õ	µ�Z�Í�n�}�ß� �̃õ�‡�¬�±�ï�Ú�¤�õ�4�Ç�• DÄ�Á�õ���•�7�çDÄ�Á�ô

�•�Í�ô�0�/�J�›�˜
��õ�4�Ç�•DÄ�Á
(�í�ô�Ú 57 �À�ô�^ 26.5%�ö�å�;�*��	µ

�Z�Í�n�}�ß�˜ 1 �•�ù�‰
Þ�‚�•�����•�7�çDÄ�Á 1 �•�ù�f�p�•���‡�¬�±�ï�Ú

�¤ 1 �•�ù���3�•�ß�•���/�J�›�˜
��õ �V��
¿�0 2 �•�ö  

�ç
��*�§�Æ�”���¢�ô�•�Ý 6 ���S�—�‘
ö�µ�p�î�ô�Q�'�\
��p�ã�,	>
�

�*�”���i���Á�µ�|�Ô�}�ß�˜ ���^ 41.3 %���õ �/�J�›�˜
� ���^ 24.4 %�� �µ�|�¡

 ì ���^ 10.3 %���õ �4�Ç�•DÄ�Á p·�^ 9.7 %���õ�;�±�µ� �̃��^ 6.9 %���� �Ù 5-3���ö  

�õ�@�0
��p�Ú�é�¤�§�Æ�p�î�� �Ä 5-2���ô�Q�'�\�‰�•���K 
��*�t�§�—
�

�p�ƒ 1 �¤�?�ƒ 7 �¤�‘�§�Æ�ô�L�Z�C�ô�`�*�ƒ�Ž�¤�§�Æ	
�Á�•�4�¤�‘�•	m �p

�S�ô�ƒ 1 �¤ 23 �À�ô�ƒ 2~4 �¤	
�Á 230�À�¢� �ô�ƒ 5~6 �¤	
�Á 300�À�¢� �ô

�ƒ 7 �¤�S�—�•	@�þ	
�� 469 �À�‘
ö�µ�ô�â
ó�Q
È�‚
��p�@�±�µ�ý�é
��Ô��

�O�ü�/�6�Z�C���ø�ô�-�X�O�ã�@�±�¤ T � �é�¬�û�Ð�T�¤�÷��	Ô�¬�ô�ä	 
�

�*�$�0�ï�x���¤�6�Ï�š�ç
��p�Í�ô���d
Þ�@�‰�¡�Ý�X�¢
Þ���Ù 4-1���ö  

�È���p
��p�‘�€
ó�W
��Í�ô���3�•�ß�•�/�J�›�˜
��¶�V��
¿ �0 �‘�ü��

�m�»�Z�C�ô�Q
È�Á� 
Þ 4 �À�e�L
��p�ï���U�¬�ò�x�Ö�ô���Á�Ô�×�‘�O� �T

�§���‹�ô�l�í�d�Í�µ� ���3�•�ß�•�-
��p�ã���h�µ�‘�a�~�ì���ö  

5-1-4 �ƒ�‹
C
È�#�}��
��p�•�± 

�ƒ�‹
C
È�#�}��
��p�•�± �­�Á�A�Ç�æ�Î�6���ü�Ä�Ý�~�ô�Ì�0�l�”�•
;
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�d�æ�ã�ô�â���¨�‚�0�:���d�æ�ã�ô �Å
ö�µ�‰ 2 �ž 2 �ý 3 �• 10 �À
��*�ô�•�Í

�0�4�Ç�•DÄ�Á
(�í�ô�Å 7 �À�ô�^ 70%�ô�•���Á�µ�|�¡ ì �ô�Å 2 �À�ô�^ 20%

���Ù 5-4���ö 

3 ���S�— �t�Å
ö�µ�‰ 2 �ž 2 �ý 2 �• 5 �À
��* �ô�Á �‰	h�-�±T� 1 �À�÷�4�Ç

�•DÄ�Á 4 �À�ö  

6 ���S�— ��	��µ�ö  

8 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 1 �• 2 �À
��*�ô�Á�µ�|�¡  ì�ö  

11 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 1 �• 3 �À
��*�ô�Á�4�Ç�•DÄ�Á�ö  

��
ó
 �:���ç�f���Ñ	Ò�0�â�”�Ð�+���÷���‘���¬���O�6���d���í�Ó�O�ô

�ä	 �S�—
��@�Ì�k�ö�ç����	@���•�¬
 �‘�S�—�Í�ô 107��
��p�•�±�â
��p�ƒ

�‹�¤�+���*
��p�•�±�f�É���#�Ð���A�x�A�6���d�‰�r�ô�â���‚
È�¾�I�S�—�ù

108���û�S�—
��p�ã�ý�ù 109���K
��p�•�±
C
È�#�Ë�B�l�”�:���p�S�—�ô�`

�â�f���Ñ�v�‰�”�Ð�+���ä	 
��@�Ì�k�ù 110���K�ï�»�l�”�:���d�S�—�ô�`��

�Ø�Ñ�Ý�v�‰ 9 �&�¶ 12 �&���Ð�é�q�+���ô�ä	 
��@�Ì�k�ù 113���K 6 ���¨�â

���Ð�+���6���H 1 	•�S�—�”�:���ö�> 111���K�?�Þ��11 4���ã�l�”�:���d�ô

�S�—�H�@
s�/�]���í�k�h�»� �‘�‡	g�C�:	g��
��*�0�÷�:�*�n�Ï�è
��ô
²

�.�o	g��
��•�0�÷�Í�¢���k�h�µ� 
��•�ö�`���À�(���A�Ð�f�¨�â�X�O�/�K

�‘�"�ï�$�0�‰�r�ô�P�$�”�ë�+�:���0�f�‘�����Q�|�b�S�—�ö  

5-1-5 �K�X� 
Þ
C
È�À
�
��p  

�K�X� 
Þ
C
È�À
�
��p 6 �� �S�—�Å
ö�µ�‰ 6 �ž 7 �ý 22 �• 3,874�À
��*�ô

�•�Í�0�µ�|�Ô�}�ß�˜
(�í�ô�Å 2195�À�ô�^ 56.7%�ô�•���Á�/�J�›�˜
��ô�Å

502�À�ô�^ 13%�� �Ù 5-5���ö  

3 ���S�— 
ö�µ�‰ 3 �ž 4 �ý 12 �• 1075�À
��*�ô�é�q�Á�µ�|�¡ ì �õ�¤�õ�/

�J�»�&.[�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ �V��
¿�0 �õ�;�±�µ� �̃õ

�µ�|�Ô�}�ß� �̃õ�-�Š�m6.�õ�4�Ç�•DÄ �Á�õ���•�7�çDÄ�Á �ô�•�Í�0 �µ�|�Ô�}�ß

�˜	��µ
(�í�ô�Å 847�À�ô�^ 78.8 %�ô�•���Á�/�J�›�˜
��ô�Å 85 �À�ô�^ 7.9 

%�ö�å�;�*�� 	��µ �ù �‰
Þ�‚�• �����•�7�çDÄ�Á 1 �• �ù�f�p�• ��	��µ �ù ���3�•

�ß�•���/�J�›�˜
� �õ�V��
¿ �02 �•�ö  
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4 ���S�—
ö�µ�‰ 2 �ž 3 �ý 9 �• 790 �À
��*�ô�é�q�Á�µ�|�¡ ì�õ�µ�|�#

T��õ�/�J�»�&.[�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ �V��
¿�0 �õ�;�±�µ� �̃õ�µ�|�Ô

�}�ß�˜�õ�4�Ç�•DÄ �Á�ô�•�Í�0�µ�|�Ô�}�ß�˜	��µ 
(�í�ô�Å 578 �À�ô�^ 73.2 

%�ô �•���Á�/�J�›�˜
��ô�Å 58 �À�ô�̂ 7.3 %�ö�å�;�*�� 	��µ �ù�‰
Þ�‚�•��	�

�µ�ù�f�p�•��	��µ �ù���3�•�ß�•���/�J�›�˜
� �õ�V��
¿ �02 �•�ö  

6 ���S�—
ö�µ�‰ 3 �ž 4 �ý 11 �• 799�À
��*�ô�é�q�Á�µ�|�¡ ì�õ�£�õ	¯

�m�õ �/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T� �õ �V��
¿�0 �õ �;�±�µ� �̃õ�µ�|�Ô

�}�ß� �̃õ�-�Š�m6.�õ�4�Ç�•DÄ�Á �ô�•�Í�0 �µ�|�Ô�}�ß�˜ 	��µ
(�í�ô�Å 620�À�ô

�^ 77.6 %�ô�•���Á �/�J�›�˜
��ô�Å 113�À�ô�^ 14.1 %�ö�å�;�*�� 	��µ�ù�‰


Þ�‚�•�� 	��µ �ù�f�p�• ��	��µ �ù���3�•�ß�•�þ��	¯�m�ã�/�J�›�˜
� �õ�V��
¿

�03 �•�ö  

8 ���S�—�t�Å
ö�µ�‰ 4 �ž 5 �ý 13 �• 301�À
��*�ô�é�q�Á�¸�'6€�õ�µ�|

�¡ ì �õ�µ�|�#T��õ�¤�õ	̄ �m�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�µ�|

�¡.V�õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ�‡�¬�±�ï�Ú�¤�õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�µ

�|�¡ ì
(�í�ô�Å 89 �À�ô�̂ 29.6%�ö�å�;�*��	��µ�ù�‰
Þ�‚�•���¸�'6€ 1 �•�ù

�f�p�•���‡�¬�±�ï�Ú�¤ 1 �•�ù���3�•�ß�•��	¯ �m�õ�/�J�›�˜
� 2 �•�ö  

9 ���S�—�t�Å
ö�µ�‰ 3 �ž 4 �ý 13 �• 340�À
��*�ô�é�q�Á�¸�'6€�õ�µ�|

�¡ ì �õ�µ�|�#T��õ	̄ �m�õ�/�J�»�&.[�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±

T��õ�V��
¿ �0 �õ �;�±�µ� �̃õ �µ�|�Ô�}�ß� �̃õ�4�Ç�•DÄ�Á�õ�-�•	�
¬�•DÄ�Á�õ

�|�Ð�7�çDÄ�Á�ô�•�Í�ô�0�µ�|�¡ ì
(�í�ô�Å 83 �À�ô�^ 24.4%�ö�å�;�*��	�

�µ�ù�‰
Þ�‚�•���¸�'6€�õ�|�Ð�7�çDÄ�Á 2 �•�ù�f�p�•��	��µ�ù���3�•�ß�•��

	¯�m�õ�/�J�›�˜
��õ�V��
¿ �03 �•�ö  

11 ���S�—�t�Å
ö�µ�‰ 4 �ž 5 �ý 17 �• 569�À
��*�ô�é�q�Á�µ�|�¡ ì �õ�µ

�|�#T��õ�¤�õ	̄ �m�õ�/ �J�»�&.[�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ

�µ�|�¡.V�õ �V��
¿ �0 �õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ	µ�Z�Í�n�}�ß�˜ �õ�-�Š�m

6.�õ�›5ì�õ�4�Ç�•DÄ�Á�õ�-�•	�
¬�•DÄ�Á�ô�•�Í�ô�0�;�±�µ�˜
(�í�ô�Å 102

�À�ô�̂ 17.9%�ö�å�;�*��	µ�Z�Í�n�}�ß�˜ 1 �•�ù�‰
Þ�‚�•���›5ì 1 �•�ù�f�p

�•��	��µ�ù���3�•�ß�•��	¯ �m�õ�/�J�›�˜
��õ �V��
¿�0 3 �•�ö  

�•���K
C
È�À
��p�‘�€
ó�W
��Í�ô �µ�|�Ô�}�ß�˜�ü���Æ�û�/�-�•�4�‚

�•�ô�Q
È�â
��p�ƒ�Ÿ �¤- II ���L�Ú�í�µ�»�F�¡�ô�@�f���Á�•�Ý�~
È�æ���ä	 �ù
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�6 ���3�•�ß�•�/�J�›�˜
��Á
Þ�Z��
��*�Í
(�,	>�é�r�‘�ü���ô�Q
È�â 
��p

�ï���U�¬�ò�x�Ö�ô���Á�Ô�×�‘�O� �T�§���‹�ô�l�í�d�Í�µ� ���3�•�ß�•�-
�

�p�ã���h�µ�‘�a�~�ì���ö  

5-1-6 �‹ �&�°�É�À
��p  

�‹�&�°�É�À
��p �¬�Æ�™�X�O�+���y�Ü�ô�½���O�ˆ�x
��p�A�E
��“	©��

�d
 �¥�-
��p�Í�ô�w�-�ü�Ä�5�Æ�ç���Æ�x�µ
��Ø�×�ï�-�¢
Þ�p�Þ�¾�I�S�—�ö

6 ���S�— �Å
ö�µ�‰ 2 �ž 3 �ý 7 �• 51 �À
��*�ô�•�Í�0 �‰	h�-�±T�
(�í�ô�Å 31

�À�ô�^ 60.8%�ô�•���Á�µ�|�Ô�}�ß�˜�ô�Å 9 �À�ô�^ 17.6%���Ù 5-6���ö  

3 ���S�—
ö�µ�‰ 1 �ž 1 �ý 1 �• 1 �À
��*�ô�Á�;�±�µ�˜ 1 �À�ö  

4 ���S�—
ö�µ�‰ 2 �ž 2 �ý 3 �• 5 �À
��*�ô�é�q�Á�;�±�µ� �̃õ�µ�|�Ô�}�ß

�˜�õ�4�Ç�•DÄ�Á�ö  

6 ���S�—
ö�µ��	��µ �ö  

8 ���S�—�t�Å
ö�µ�‰ 1 �ž 2 �ý 4 �• 5 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�/�J�›

�̃ 
��õ�V��
¿ �0 �õ�µ�|�Ô�}�ß�˜ �ö �•�Í�ô���3�•�ß�•���/�J�›�˜
��õ�V��
¿

�02 �•�ö  

9 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 1 �• 1 �À
��*�ô�Á�/�J�›�˜
� 1 �À�ö 

11 ���S�—�t�Å
ö�µ�‰ 1 �ž 2 �ý 3 �• 39 �À
��*�ô�é�q�Á�/�J�›�˜
��õ�‰

	h�-�±T��õ�µ�|�Ô�}�ß� �̃ô�•�Í�ô�0�‰	h�-�±T�
(�í�ô�Å 31 �À�ô�̂ 79.5%�ö

�å�;�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•��	��µ�ù���3�•�ß�•���/�J�›�˜
�

1 �•�ö  
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��-�p�Þ���ª�¾�I�•
;�d �ô�•�©�ã�-	g��"]�›�
�¬�±�¾

�I�S�—�ö 6 ���S�— �Å
ö�µ�‰ 4 �ž 5 �ý 15 �• 157�À
��*�ô�•�Í�0�/�J�›�˜
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3 ���S�—
ö�µ�‰ 1 �ž 1 �ý 1 �• 1 �À
��*�ô�Á�/�J�›�˜
� 1 �À�ö  

4 ���S�—
ö�µ�‰ 4 �ž 5 �ý 12 �• 78 �À
��*�ô �é�q �Á�¸�'6€�õ�µ�|�¡ ì �õ

�µ�|�#T��õ�¤�õ�/�J�›�˜
� �õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�;�±�µ� �̃õ�µ�|�Ô

�}�ß� �̃õ�4�Ç�•DÄ�Á�õ�-�•	�
¬�•DÄ�Á�õ��5ì �ö �•�Í�0�µ�|�Ô�}�ß�˜	��µ 
(

�í�ô�Å 29 �À�ô�^ 37.2%�ù�•���Á�/�J�›�˜
��ô�Å 23 �À�ô�^ 29.5%�ö�å�;�*

��	��µ�ù�‰
Þ�‚�•���¸�'6€ 1 �•�ù�f�p�•����5ì 1 �•�ù���3�•�ß�•���/�J

�›�˜
� 1 �•�ö  

6 ���S�—
ö�µ�‰ 2 �ž 2 �ý 6 �• 26 �À
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� �ô�Å 7 �À�ô�̂ 26.9%�ö�å�;�*

��	��µ �ù�‰
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2 �•�ö  
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� 1 �•�ö  

11 ���S�—�t�Å
ö�µ�‰ 2 �ž 2 �ý 4 �• 19 �À
��*�ô�é�q�Á	¯�m �õ�/�J�›�˜


��õ�V��
¿ �0�õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�/�J�›�˜
�
(�í�ô�Å 16 �À�ô�̂ 84.2%�ö
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3 ���S�—
ö�µ�‰ 1 �ž 1 �ý 2 �• 2 �À
��*�ô�Á�/�J�›�˜
��õ�µ�|�›�˜
��Ú

1 �À�ö  

4 ���S�—
ö�µ�‰ 2 �ž 2 �ý 5 �• 7 �À
��*�ô�é�q�Á�¸�'6€�õ�µ�|�¡  ì �õ�g

���•Së�õ�/�J�›�˜
��õ �V��
¿ �0 �ö �å�;�*��	��µ �ù�‰
Þ�‚�•���¸�'6€ 1 �•�ù

�f�p�•����	��µ�ù���3�•�ß�•���g���•Së�õ�/�J�›�˜
��õ�V��
¿ �03 �•�ö  

6 ���S�—
ö�µ�‰ 1 �ž 1 �ý 4 �• 7 �À
��*�ô�é�q�Á�µ�|�¡  ì �õ�g���•Së �õ

�£�õ�/�J�›�˜
� �ô�•�Í�0�µ�|�¡ ì	��µ 
(�í�ô�Å 4 �À�ô�̂ 57.1 %�ö�å�;�*��

	��µ �ù�‰
Þ�‚�•���¸�'6€ 1 �•�ù�f�p�•��	��µ �ù���3�•�ß�•��	¯ �m�õ�/�J�›

�˜
��õ�V��
¿�0 �; 3 �•�ö�����S�—�e�L
��p�Ø�‚�#�ï�ô�û� �J�ý�����×�^

�p�ö  

8 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 4 �• 16 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�g��

�•Së�õ	̄ �m�õ�/�J�›�˜
��ô�•�Í�ô�0�g���•Së
(�í�ô�Å 8 �À�ô�̂ 50%�ö�å�;

�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•��	��µ�ù���3�•�ß�•���g���•Së�õ	¯ �m�õ

�/�J�›�˜
� 3 �•�ö  

9 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 2 �• 2 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�g���•

Së�ù���3�•�ß�•���g���•Së 1 �•�ö  

11 ���S�—�t�Å
ö�µ�‰ 1 �ž 1 �ý 2 �• 5 �À
��*�ô�é�q�Á�µ�|�¡ ì�õ�/�J

�›�˜
��ô�•�Í�ô�0�/�J�›�˜
�
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� 1 �•�ö  
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�v�f�� 4 �Ñ�S�—�Å
ö�µ�‰ 5 �ž 6 �ý 16 �• 131�À
��*�ô�•�Í�0�µ�|�¡ ì


(�í�ô�Å 42 �À�ô�^ 32.1%�ô�•���Á�/�J�›�˜
��ô�Å 27 �À�ô�^ 20.6%���Ù 5-

9���ö  

3 ���S�—
ö�µ�‰ 3 �ž 4 �ý 11 �• 47 �À
��*�ô�é�q�Á �̧ �'6€�õ�µ�|�¡  ì �õ

�¤�õ�£�õ�g���•Së�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�;�±�µ� �̃õ�µ

�|�Ô�}�ß� �̃õ�4�Ç�•DÄ�Á �ô�•�Í�0�4�Ç�•DÄ�Á 	��µ
(�í�ô�Å 11 �À�ô�̂ 23.4%�ö

�å�;�*�� 	��µ �ù�‰
Þ�‚�•���¸�'6€ �ù�f�p�•�� �£ 1 �•�ù���3�•�ß�•���g���•

Së�õ�/�J�›�˜
� 2 �•�ö  
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6 ���S�—
ö�µ�‰ 1 �ž 2 �ý 6 �• 29 �À
��*�ô�é�q�Á �µ�|�¡ ì �õ�g���•Së �õ

	¯�m �õ�/�J�»�&.[�õ�/�J�›�˜
��õ�µ�|�Ô�}�ß�˜ �ô�•�Í�0�µ�|�¡  ì	��µ
(�í�ô

�Å 15 �À�ô�^ 51.7%�ö�å�;�*��	��µ �ù�‰
Þ�‚�• ��	��µ �ù�f�p�• ��	��µ�ù ��

�3�•�ß�•�þ���g���•Së�õ	¯ �m�õ�/�J�›�˜
� 3 �•�ö  

8 ���S�—�t�Å
ö�µ�‰ 5 �ž 6 �ý 11 �• 22 �À
��*�ô�é�q�Á�¸�'6€�õ�µ�|�¡

 ì �õ�µ�|�#T��õ�g���•Së�õ�/�J�›�˜
��õ�µ�|�›�˜
��õ�‰	h�-�±T��õ�;�±�µ

� �̃õ�-�Š�m6.�õ	i
��õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�/�J�›�˜
�
(�í�ô�Å 8 �À�ô�̂

36.4%�ö�å�;�*��	��µ�ù�‰
Þ�‚�•���¸�'6€ 1 �•�ù�f�p�•��	i
� 1 �•�ù���3

�•�ß�•���g���•Së�õ�/�J�›�˜
� 2 �•�ö  

11 ���S�—�t�Å
ö�µ�‰ 3 �ž 4 �ý 6 �• 33 �À
��*�ô�é�q�Á�µ�|�¡ ì �õ�/�J

�›�˜
��õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ�-�Š�m6.�õ�4�Ç�•DÄ�Á�ô�•�Í�ô�0�µ�|

�¡ ì
(�í�ô�Å 14 �À�ô�^ 42.4%�ö�å�;�*��	��µ�ù�‰
Þ�‚�•��	��µ�ù�f�p�•

��	��µ�ù���3�•�ß�•���/�J�›�˜
� 1 �•�ö  
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8 ���½	��µ�� 13 �+�‰�k�a�:�÷ 2 �+ �¯�Á�e�/�:�ö  

11 ���½�S�—��	��µ �ö 

5-2-3 �}��
��p�•�O  

�}��
��p�•�O�-�ƒ�‹�Ñ�?�ƒ �d�Ñ�S�—�õ
��p�6�:�S�—�Í�Å
ö�µ�‰ 3 �ý 3

�• 7 �+�:�õ�*�ô�é�q�Á�‰�k�a�:�õ�7�¯�Á�/�: �÷�Ý
E�I/|�õ�ö  

3 ���½
��p�S�—	��µ �� 2 �ý 2 �• 3 �+�:�õ�*�ô�é�q�Á�‰�k�a�: 2 �+�÷�Ý


E�I/|�õ 1 �+�ö  

4 ���½
��p�6�:�S�—	��µ �� 1 �+�‰�k�a�:�ö  
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6 ���½
��p�S�—	��µ �� 2 �ý 2 �• 2 �+�:�õ�*�ô�Á �7�¯�Á�/�:�÷�Ý
E�I/|

�õ�ô�•�Í�Ý
E�I/|�õ�Á�‰
Þ�‚�•�ö  

8 ���½
��p�S�—��	��µ�ö  

9 ���½
��p�6�:�S�—	��µ�� 1 �+�‰�k�a�:�ö  

11 ���½
��p�S�—��	��µ�ö  

5-2-4 �ƒ�‹
C
È�#�}��
��p�•�±  

�ƒ�‹
C
È�#�}��
��p�•�±�Å
ö�µ�‰�‰�k�a�:�÷ �Ý
E�I/|�õ�Å 9 �+�ö  

3 ���½
��p�S�—
ö�µ�‰ 2 �ý 2 �• 7 �+�:�õ�*�ô�é�q�Á�‰�k�a�: 6 �+�÷�Ý


E�I/|�õ 1 �+�ô�•�Í�Ý
E�I/|�õ�Á�‰
Þ�‚�•�ö  

6 ���½�S�—��
ö�µ �ö 

8 ���½�S�—��	��µ �ö 

11 ���½�S�—
ö�µ�‰ 2 �+�‰�k�a�:�ö  

5-2-5 �K�X� 
Þ
C
È�À
�
��p  

�K�X� 
Þ
C
È�À
�
��p�Å
ö�µ�‰ 13�+�:�*�ô�Á�‰�k�a�: �÷�Ý
E�I/|�õ �ö 

3 ���½
��p�S�—	��µ �� 2 �ý 2 �• 4 �+�:�õ�*�ô�é�q�Á�‰�k�a�: 2 �+�÷�Ý


E�I/|�õ 2 �+�ö  

4 ��	��µ�� 1 �+�‰�k�a�:�ö  

6 ��	��µ�� 1 �+�Ý
E�I/|�õ �ö 

8 ���½
��p�S�—	��µ �� 4 �+�¯�Á�e�/�:�ö  

9 ��	��µ�� 1 �+�¯�Á�e�/�: �ö 

11 ��	��µ�� 2 �+�¯�Á�e�/�: �ö 

5-2-6 �‹�&�°�É�À
��p  

�‹�&�°�É�À
��p���:�õ�*	��µ�ö  
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3 ���½�S�—��	��µ�ö 

4 ���½�S�—��	��µ�ö 

6 ���½�S�—��	��µ �ö 

8 ���½�S�—��	��µ�ö 

9 ���½�S�—��	��µ�ö 

11 ���½�S�—��	��µ�ö 

�‹�&�°�É�À
��p�¢
Þ�â
È�æ� �
�Á�ß�ì �¶�+�� �ô�:�õ�*�;�í
È�“�‚�Ì

�~�Ý�ç��
È	ò�ô�â���h�$
�
��‰�:�õ�*�ö  

5-2-7 �’�&�°�É�À
S�O
��p  

�’�&�°�É�À
S�O
��p�û�ç 4 ��
ö�µ�‰�‰�k�a�: 1 �+�ö  

3 ���½�S�—��	��µ�ö 

4 ���½�S�—	��µ �� 1 �+�‰�k�a�:�ö  

6 ���½�S�—��	��µ �ö 

8 ���½�S�—��	��µ�ö 

9 ���½�S�—��	��µ�ö 

11 ���½�S�—��	��µ�ö 

�’�&�°�É�À
S�O
��p�¢
Þ�â
È�æ� �
 �í �Á�+�� �¶�ß�ì �ô�:�õ�*�;�í
È

�“�‚�Ì�~�Ý�ç��
È	ò�ô�â���h�$
�
��‰�:�õ�*�ö 

5-2-8 �’�&�°�É�À�À��
��p  

�’�&�°�É�À�À��
� �p���:�õ�*	��µ�ö  

3 ���½
��p�S�—��	��µ�ö  

4 ���½
��p�S�—��	��µ�ö  

6 ���½
��p�S�—��	��µ�ö  
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8 ���½
��p�S�—��	��µ�ö  

9 ���½
��p�S�—��	��µ�ö  

11 ���½
��p�S�—��	��µ�ö  

�’�&�°�É�À
S�O
��p� 
Þ�â
È�æ� �
�Á�ß�ì�ô�:�õ�*�;�í
È�“�‚�Ì�~

�Ý�ç��
È	ò�ô�â���h�$
�
��‰�:�õ�*�ö 

5-2-9 �v�f�� 

�v�f�����:�õ�*	��µ�ö  

3 ���S�—��	��µ�ö  

6 ���S�—��	��µ�ö  

8 ���S�— �� 1 �+�Ý
E�I/|�õ �ö 

11 ���S�— 
ö�µ�‰ 1 �+�µ�|�a�:�ô�Á�‰
Þ�‚�•�ö  

��
ó
 �Q
È�â�Á�^�p�Ò�á�*�h
²�ÿ��
Û�õ�¡�'�t�H�6���‘�í�þ���I�Ü�ô

�â���:�õ�*�ü���Æ�C�ÿ�ö
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�Ä 5-3 �Ú
ó
 �:�õ�*�•�*�÷�§�Æ  

 

 

�•���¢�J�����ú �:�H�;�Ä���‚�•�Á�µ�|
]���•�� 1 �•���ù �: -�;�Ä���‚�•�•�4�o	Î�­���é�r�� 2 �•���ù�:�‰�;�Ä���‚�•�Á�‰
Þ �‚�•��2 �•�� �ö 

�4�� �7�� �4�� �7�� �4�� �5�� �7�� �4�� �7�� �4�� �5�� �7�� �4�� �5�� �7�� �4�� �5�� �7�� �4�� �5�� �7�� �4�� �7��
�‰�k�a�: Macrobrachium asperulum �. 7 6 2 1 6 2 1 1 26
�7�¯�Á�/�: Caridina pseudodenticulata �H 1 1
�Ý
E�I/|�õ Eriocheir hepuensis �‰ 1 1 1 2 1 6

�•�§ 0 0 1 1 2 1 2 2 0 2 1 1 0 0 0 0 0 0 0 1 0 0 0 3
�+�§ 0 0 7 6 3 1 2 7 0 4 1 1 0 0 0 0 0 0 0 1 0 0 0 33

�2�&�°�É�À
� �3�&�°�É�À �3�&�°�É�À �v�f��
�t	@

�4�•

�Í���Ü �â�Ü 
"�•
�Ï�ê�� �,�X�¢
Þ �}��
��p�•�O 
��p�•�± 
C
È�À
��p

8�� 11�� 8�� 11�� 8�� 9�� 11�� 8�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 11��
�‰�k�a�: Macrobrachium asperulum - 13 1 2 16
�µ�|�a�: Macrobrachium formosense �‰ 1 1
�¯�Á�e�/�: Neocaridina denticulata - 2 4 1 2 9
�Ý
E�I/|�õ Eriocheir hepuensis �‰ 1 1

�•�§ 0 0 2 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 4
�+�§ 0 0 15 0 0 1 0 0 2 4 1 2 0 0 0 0 0 0 0 0 0 1 1 27

�t	@

4�•


��p�•�± 
C
È�À
��p 1�&�°�É�À
� 2�&�°�É�À 2�&�°�É�À �v�f��
�Í���Ü �â�Ü 
"�•

�Ï�ê�� �,�X�¢
Þ �}��
��p�•�O
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5-3 
��p��� �ª�y�H�@  

�•���K�Å�-�¡�Ý�X
��p�@�±�À�¾�I 3 ����� �ª�y�ô�Å	@	
 10 �» 
��ô�-

���»
��y�½�Í���— 10 �é�Š�"�¤�ô�i�õ���—�"�¤�£�ý�s�”
��p�Ð
��•�÷�•	@

�•�§�Æ�ô���d�V�£
��ï 3-2-5�ö �Ù 5-10�õ �Ù 5-11 �¶�Ù 5-12 �é�q�Á 4 �� �õ6 ��

�÷ 11 �� 
��p�@�±�¤�‘�•
;�d�¶��� �ª�y���h �Ù�ô�u�· �Ä�¢�ì�ù�f�K �� %���ô

�Á�@�Ñ���Ú
��*�§�Æ���M�t
��*�§�Æ�‘�-�é�� ��%�� �ö  

4 ���Å�¾�I 2 �»
���� �ª�y�ô�Å
ö�µ�‰ 10 �•
��*�ô�6 �•
;�d
ö�µ�‰ 6

�•�ö�•�Í�ô��� �ª�y�� �•
; �d�í�‘�µ�|�#T��õ�‰	h�-�±T��õ�‡�¬�±�ï�Ú�¤�õ

�4�Ç�•DÄ�Á�ô�6�•
; �d����� �ª�y�í�‘�g���•Së�õ�V��
¿�0�� �Ù 5-10���ö 

6 ���Å�¾�I 7 �»
���� �ª�y�ô�Å
ö�µ�‰ 11 �•
��*�ô�6 �•
;�d
ö�µ�‰ 3

�•�ö�•�Í�ô��� �ª�y���•
; �d�í�‘�µ�|�¡ ì �õ�µ�|�#T��õ	¯�m �õ�‰	h�-�±T� �õ

�å�G
��õ�‡�¬�±�ï�Ú�¤�õ�õ�ç�D�#DÄ�Á�õ�/�J�»�&.[�ô�6�•
;�d����� �ª�y

�í�‘�g���•Së�� �Ù 5-11���ö 

11 ���Å�¾�I 1 �»
���� �ª�y�ô�Å
ö�µ�‰ 8 �•
��*�ô�6�•
; �d
ö�µ�‰ 2

�•�ö�•�Í�ô��� �ª�y���•
; �d�í�‘�µ�|�#T��õ �V��
¿�0 �õ�‰	h�-�±T��õ�/�J

�»�&.[�õ�‡�¬�±�ï�Ú�¤�õ���•�7�çDÄ�Á���Ù 5-12���ö 

�H�@�I�¢�ô
��p�@�±�¶	ò�#�-�Ú�Ñ�¾�I��� �ª�y��
ö�µ�‰�‘�µ�|�¡  ì

�¶�µ�|�#T��§�Æ�h �•
;�d�p�‘�/�Ú�í �ô�â
ó�(�‘ �Q
È�â�í�d
Þ�Z��
��*�ç

�s�����q�h�$�Ï�•
;�d�æ�ã�ô�­���Q
È�Á�í�d
��*�h�n�ç���Í�p�ã
Þ�O�ô ��

� �ª�y	Y�D	@�§���ä	 �ù�Ú�Ñ�‘��� �ª�y�ã�h �•
;�d�í
�
��‰�‘ DÄ�Á�ý
�

�*�÷�µ�|�#T��õ�‰	h�-�±T��÷�‡�¬�±�ï�Ú�¤�;
Þ�Z��
��* �ô�â
ó�Q
È�Á�ª�y

���Ð�+�ü�ç�í�ý�ô�h�0�!�ª�‰�í
È
��*�ô �*�@�T�q���¬�h���*�Ì�ã�Í�ô 
��*

�h	Ò�0���¥�•
;�d �‘
�
��ö  

�•�Ý�¢	J�ô�è����� �ª�y�d�Q
È�â	Y�D	@�§�6�/�W�Œ�d
��*�ô�*�ç���f

�h���‘�Ã�i� �ù�c �Œ�d
Þ�Z��
��*�ô�`�ç�µ�ý�é�í
È
��*�‘
�
��ƒ�i�h�•


;�d�/�ô�*�Q�0
ö�µ
��p�¬
 �½�Ñ�•
;�d��
�
��‰�‘�‚�•�ô�õ�•���K
ö �µ�‘

�å�G
� �õ�/�J�»�&.[�¶�õ�ç�D�#DÄ�Á �ô�­�Q
ö�µ �Œ�d
��*�‘�Ô	g�I�Á�;�ô�â

���Ý���Q�0�:�Á
��p�S�—�‘�6�:�W
��ö 
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�Ù 5-10 �d ��
��p �•
;�d �¶��� �ª�y
��*�é�r���h  

 
�Ù 5-11 �ä ��
��p �•
;�d �¶��� �ª�y
��*�é�r���h  

2

17

2 3 2 2

39

2

9

2 3
1 2 2

�§�Æ

( �+

)

�•�Ô�d

��� �ª�y

1 1

4

22

7 7

5

3

1 1 1 1 1

�§�Æ

( �+
)

�•�Ô�d

��� �ª�y
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�Ù 5-12 �œ�‹ ��
��p�• 
;�d�¶��� �ª�y
��*�é�r���h  

  

2 2

66

31
27

19

12
9

4
2

�§�Æ

( �+

)

�•�Ô�d

��� �ª�y
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5-4 ��
È�2�]�S�—�H�@  

�—�-�,�X�¢
Þ�õ �ƒ�‹ 
C
È�#�}��
��p�•�±
ó
 �â�¦�-�É���T�I�Ü���d

�æ�ã��
È�2�]�ô�â�����¾�I��
È�2�]�æ�ã�‘
ó
 	@���Ï�ê���¢
Þ�÷�v�f��

�; 2 	•
ó
 �ö  

4 �Ñ���S�—�H�@�t�Å
ö�µ�‰ 5 �ž 18 �ý 586�+��
È�2�]���Ä 5-4���ô�é�q

�Á�ú��
µ�ž�Ð �A�¡�,�ý�õ�p�¡�,�ý�õ�¬�¡�,�ý�õ	Ã�¡�,�ý�õ
¦�¡�,�ý�õ�…�¡

�,�ý�ù�J
µ�ž�Ð'LA^�ý�ù &¬+J�ž�Ð�Ÿ�A�—&¬�ý�õ�»&¬+J�ý�õ�d�ï&¬+J�ý�õ�g

&¬+J�ý�õ�’&¬+J�ý�õ�C&¬+J�ý�õ	Ã�ˆ�À&¬�ý �ô �Ë
µ�ž�Ð�g�]�]�ý�õ �Ï�A�]�]

�ý�ô�ˆ
µ�ž�Ð�`
è�ý�õ3i�ý �ö 

5-4-1 �Ï�ê���¢
Þ  

�Ï�ê���¢
Þ�Å
ö�µ �‰5 �ž 16 �ý 423�+��
È�2�]�ö  

3 ���½�S�—
ö�µ�‰ 4 �ž 9 �ý 102�+�ô�é�q�Á �p�¡�,�ý�õ�¬�¡�,�ý�õ
¦�¡

�,�ý�õ�Ÿ�A�—&¬�ý�õ�d�ï&¬+J�ý�õ�g&¬+J�ý�õ�Ï�A�]�]�ý�õ�`
è�ý�õ3i�ý �ö  

6 ���½�S�—�Å
ö�µ�‰ 2 �ž 2 �ý 6 �+��
È�2�]�ô�é�q�Á
¦�¡�,�ý�õ�d�ï&¬

+J�ý�ö  

8 ���S�—�Å
ö�µ�‰ 4 �ž 8 �ý 50 �+��
È�2�]�ô�é�q�Á�A�¡�,�ý�õ
¦�¡�,

�ý�õ'LA^�ý�õ�d�ï&¬+J�ý�õ�g&¬+J�ý�õ�’&¬+J�ý�õ	Ã�ˆ�À&¬�ý�õ�`
è�ý�ö  

11 ���S�—�Å
ö�µ�‰ 4 �ž 10 �ý 265�+��
È�2�]�ô�é�q�Á�A�¡�,�ý�õ�p�¡

�,�ý�õ	Ã�¡�,�ý�õ
¦�¡�,�ý�õ�d�ï&¬+J�ý�õ�g&¬+J�ý�õ�C&¬+J�ý�õ�g�]�]�ý�õ

�Ï�A�]�]�ý�õ�`
è�ý�ö  

�ƒ�‹�Ñ�?�ƒ�d�Ñ�ç�ü���Æ�”����	_�� �Ù 5-13���ô �i�^���é�q�‚ 41.7 %�‘


¦�¡�,�ý �© 21.0 %�‘�d�ï&¬+J�ý �õ�̂ 17.7 %�‘�`
è�ý�€���ü���Æ�¢�Ð�ì���ö

�•���K�f��
º�@�¬
 ���æ�ã�‘��
È�2�]�§�Æ�h�����p�‘�ÿ�ô�â
ó�Q
È�â�P

���(	e�x�U�¢
Þ�•�µ�����‡ �ô�ä	 �þ�O
È�æ�ƒ�i�ï�B�ô	š�Ã�‘�Ã�T�B�Á�-�¬

�¶�A�¬�T�ô�ä	 ���æ�ã�‰�‘��
È�2�]�§�Æ�µ
o� 	^�ù11 ���S�—
��â�¾�•�•

��
º�h�� �µ���y�Ü �ô�z��
È�2�]�ü���Æ���ã�ò�ö  
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5-4-2 �v�f�� 

�v�f���t	@
ö�µ�‰ 5 �ž 16 �ý 163�+��
È�2�]�ö �@�¬
  �> 112���-��
È

�2�]�‘�¡�£
��¤�'�\�Ú�í���$�×�"�ô �•���K�­���m�»�'�\���$�¡�£�‘�\�•

���Ù 5-15���ô�‹
Ó��
È�2�]�P�‘�¡�£���l�”�����÷�¡�Ð�;�>���Ú�ø�ç�‘
¨�÷

�t�õ�6���ô�â���'�\���$�¡�£�Ä�¢���T�q���•�¬�q�‘�±�£�Æ�Ì�ÿ�ô�*���Â�ø

�ç�‹�¤
��Ô�ô�l�µ� ���$�±�£�‹�>���»� �×�"���>� �̂ô
(�U�Ï��
È�2�]�s�”�ô

�b�Á�P�£�‘�÷
��ö  

3 ���½
ö�µ�� 2 �ž 2 �ý 4 �+�ô�é�q�Á �d�ï&¬+J�ý�õ�Ï�A�]�]�ý�ö  

6 ���½�S�—
ö�µ�� 3 �ž 4 �ý 25 �+�ô�é�q�Á�p�¡�,�ý�õ
¦�¡�,�ý�õ�g&¬

+J�ý�õ�Ï�A�]�]�ý �ö 

8 ���S�—�Å
ö�µ�‰ 3 �ž 7 �ý 29 �+��
È�2�]�ô�é�q�Á
¦�¡�,�ý�õ'LA^�ý�õ

�Ÿ�A�—&¬�ý�õ�»&¬+J�ý�õ�d�ï&¬+J�ý�õ�g&¬+J�ý�õ	Ã�ˆ�À&¬�ý�ö  

11 ���S�—�Å
ö�µ�‰ 4 �ž 14 �ý 105�+��
È�2�]�ô�é�q�Á�A�¡�,�ý�õ�p�¡

�,�ý�õ	Ã�¡�,�ý�õ
¦�¡�,�ý�õ�…�¡�,�ý�õ�Ÿ�A�—&¬�ý�õ�»&¬+J�ý�õ�d�ï&¬+J

�ý�õ�g&¬+J�ý�õ�’&¬+J�ý�õ�C&¬+J�ý�õ�g�]�]�ý�õ�Ï�A�]�]�ý�õ�`
è�ý�ö  

�ƒ�‹�Ñ�?�ƒ�d�Ñ�ç�ü���Æ�”����	_�� �Ù 5-14���ô �i�^���é�q�‚ 30.1 %�‘


¦�¡�,�ý �© 25.8 %�g&¬+J�ý�‘��
È�2�]�€���ü���Æ�¢�Ð�ì���ù �•���K�@�¬


 ���æ�ã�‘��
È�2�]�§�Æ�h�����p�‘�ÿ�Ú�í�ô�â
ó�Q
È�Á�P���(	e�x�U�¢


Þ�u�„�è�«�ô�ä	 �ó�¡�µ�Æ�Û� 
Þ�Z�n�ô�6��
È�2�]�‘�ü���Ý�ç�`
z�½�Í �ù

11 ���S�—
��â�¾�•�•��
º�h���µ���y�Ü�ô�z��
È�2�]�ü���Æ���ã�ò�ö  
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�Ä 5-4 �•���K �Ú
ó
 ��
È�2�]�‚�•�÷�§�Æ  

 

 
�Ù 5-13 �Ï�ê���¢
Þ��
È�2 �]�”���-�é��  

�Ï�ê���¢
Þ �v�f��

36° 66° 86° 116° 36° 66° 86° 116°

��
µ�ž �A�¡�,�ý Stenopsychidae 2 9 2 13
�p�¡�,�ý Philopotamidae 12 3 1 2 18
�¬�¡�,�ý Rhyacophilidae 1 1
	Ã�¡�,�ý Hydroptilidae 2 1 3

¦�¡�,�ý Hydropsychidae 15 3 29 138 15 9 25 234
�…�¡�,�ý Psychomyiidae 1 1

�J
µ�ž 'LA^�ý Gerridae 2 1 3
&¬+J�ž �Ÿ�A�—&¬�ý Tricorythidae 1 1 4 6

�»&¬+J�ý Ephemerellidae 1 1 2
�d�ï&¬+J�ý Baetidae 33 3 1 50 2 3 14 106
�g&¬+J�ý Heptageniidae 5 5 17 1 3 38 69
�’&¬+J�ý Caenidae 1 1 2
�C&¬+J�ý Leptophlebiidae 2 3 5
	Ã�ˆ�À&¬�ý Ameletidae 9 11 20

�Ë
µ�ž �g�]�]�ý Psephenidae 3 3 6
�Ï�A�]�]�ý Elmidae 2 2 2 8 6 20

�ˆ
µ�ž �`
è�ý Chironomidae 32 1 39 4 76
3i�ý Ceratopogonidae 1 1

�ý�§ 9 2 8 10 2 4 7 14 18
�+�§ 102 6 50 265 4 25 29 105 586

5�ž 18�ý

�ž �ý (�Í���Ü) �ý (	.���Ü) �t	@
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�Ù 5-14 �v�f�� � 
Þ�°�É�À ��
È�2�]�”���-�é��  

 
	��E���Ð�À�Á���$�×�"  

�Ù 5-15 �v�f��� 
Þ��
È�2�]���$�¡�£�Ã�Î   
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5-5 �ƒ���O
Ì�‚�S�—�H�@  

�¡�Ý�X�¢� 
Þ�-�•���K�S�—
º�Ô�ô�Å
ö�µ�‰�ƒ�� �O�‚�� 
��* 11 �ž 25 �ý

39 �• �ô�•�Í�å�;�*���‰�E��2ô�õ	��À�d
.�õ�µ�|���í
��s�õ�?���.�s 5 �•�ô

�‚�´����
����Z5• �õ�»�I�ÍT€ 2 �•�ô�f�p�•���›���9.b�õ�›�À�–	¢�õ�á�7
È

�å 3 �•�ö �7�8 4 �ý 15 �•�ô�f�p�•���›
£�8 1 �•�ö �Ì�( 4 �ý 13 �•�ô�µ�|
]

���•���S�B�Ì�(�õ�-���I/z 2 �•�ö�ƒ��
Ì�‚ 27 �ž 55 �ý 160 �• �ô�µ�|
]��

�•�����›�õ�µ�|�V	h
[�õ�µ�|5Y���õ�¾�³�º�õ�µ�|(ä2; 5 �•�ù�f�p�•���˜

�.�õ����
Û�õ(ä2;
Û�õ�•
Û�õ�-	ž�õ�õ���£�õ	���
Û�õ�µ�ô�õ	y�ˆ�†�À
Û�õ

�Ð�^�®
Û�õ�z
&�®
Û�õ�K�¸3Z	i�œ�õ�µ�¸�
�f
Û�õ	i���¾�õ�C	þ�µ�2�õ
��


�»�õ�»�¸�-���¾�õ�€�³�á	3�x�õ�—�

Û�õ�Ï�“�x�õ(ý
��õ�Ÿ�A���K���*�õ�Ö

�n�h�”�õ��	
�\�?�D�õ�K�¸�¾�z�>�õ���Ý�ÿ�õ�»
Ô�D�õ�–�š
Û�õ�–�m�õ
,�õ

�»���p��
��õ�l�Ú�e
Û�õ���2�ï�õ�Ù�2� �̧õ�’���P�$�õ�)��
Û�õ�À�@�ê���õ

�ä
2�̧ �õ
��¿�|�õ�Ù&y�õ
Ì�ö�õ�
�H���õ�ë�����³�õ�Ÿ�A�Š�õ�©�����õ�²�“

�V�õ�Ñ�́ 
g�õ���v
Û�õ�ê�s�õ

	i�õ�������õ�-�®�Ï�õ�»���õ
��–�̧ �ô�Å 54

�•�ù
-�{�•���
�²
Û 1 �•�ö  

5-5-1 �Ï�ê���¢
Þ  

3 ���S�—
º�Ô�Å
ö�µ�‰�}�]�* 1 �ž 1 �ý 1 �•�ù
��* 3 �ž 5 �ý 9 �• �ù 
Ì�‚

5 �ž 5 �ý 6 �•�ö  

6 ���Å
ö�µ�‰�}�]�* 1 �ž 1 �ý 1 �•�ù 
��* 1 �ž 2 �ý 2 �•�ù�Ì�( 3 �ý 8

�•�ô�µ�|
]���•���S�B�Ì�( 1 �•�ù
Ì�‚ 19 �ž 33 �ý 64 �• �ö 

8 ���S�—�Å
ö�µ�‰
��* 1 �ž 1 �ý 1 �•�ù�7�8 2 �ý 3 �•�ù�Ì�( 1 �ý 2 �•�ù


Ì�‚ 18 �ž 29 �ý 56 �•�ö  

11 ���S�—�Å
ö�µ�‰
��* 3 �ž 4 �ý 5 �•�ù�7�8 2 �ý 5 �•�ù�Ì�( 1 �ý 4 �•�ù


Ì�‚ 17 �ž 30 �ý 53 �•�ö  

5-5-2 �,�X�¢
Þ  

3 ���S�—
º�Ô�Å
ö�µ�‰
��* 8 �ž 9 �ý 12 �•�ù
Ì�‚ 7 �ž 8 �ý 14 �•�ö  

6 ���Å
ö�µ�‰�•
È�* 1 �ž 1 �ý 1 �•�ù 
��* 4 �ž 7 �ý 9 �•�ù�7�8 3 �ý 4

�•�ù�Ì�( 1 �ý 1 �•�ù
Ì�‚ 11 �ž 13 �ý 20 �•�ö  
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8 ���S�—�Å
ö�µ�‰
��* 4 �ž 7 �ý 8 �•�ù�7�8 2 �ý 3 �•�ù
Ì�‚ 10 �ž 13 �ý

27 �•�ö 

11 ���S�—�Å
ö�µ�‰
��* 5 �ž 9 �ý 12 �•�ù�7�8 1 �ý 2 �•�ù
Ì�‚ 12 �ž 15

�ý 26 �•�ö  

5-5-3 �ƒ�‹
C
È�#�}��
��p�•�± 

3 ���S�—
º�Ô�Å
ö�µ�‰
��* 5 �ž 6 �ý 7 �•�ù
Ì�‚ 12 �ž 18 �ý 38 �•�ö  

6 ���Å
ö�µ�‰
��* 1 �ž 1 �ý 1 �•�ù
Ì�‚ 10 �ž 15 �ý 47 �•�ö  

8 ���S�—�Å
ö�µ�‰
��* 1 �ž 1 �ý 1 �•�ù
Ì�‚ 12 �ž 17 �ý 42 �•�ö  

11 ���S�—�Å
ö�µ�‰
��* 3 �ž 6 �ý 7 �•�ù�7�8 2 �ý 2 �•�ù�Ì�( 2 �ý 8 �•�ù


Ì�‚ 13 �ž 18 �ý 50 �•�ö  

5-5-4 �v�f��� 
Þ�°�É�À 

3 ���S�—
º�Ô�Å
ö�µ�‰
��* 2 �ž 4 �ý 4 �•�ô�•�Í�f�p�•���›���9.b 1

�• �ù
Ì�‚ 10 �ž 15 �ý 25 �• �ô�•�Í�f�p�•���˜�.�õ�•
Û�õ�z
&�®
Û�õ�K�¸3Z

	i�œ�õ�µ�¸�
�f
Û�õ���Ý�ÿ�õ���2�ï�õ�’���P�$�õ

	i 9 �• �ô �µ�| 
]���•��

���› 1 �• �ö 

6 ���Å
ö�µ�‰
��* 2 �ž 5 �ý 5 �•�ù�7�8 3 �ý 5 �•�ù�Ì�( 1 �ý 1 �•�ù
Ì�‚

16 �ž 26 �ý 41 �•�ö  

8 ���S�—�Å
ö�µ�‰�•
È�}�]�* 1 �ž 1 �ý 1 �•�ù
��* 2 �ž 7 �ý 9 �•�ù
Ì�‚

16 �ž 23 �ý 39 �•�ö  

11 ���S�—�Å
ö�µ�‰
��* 3 �ž 9 �ý 10 �•�ù�Ì�( 2 �ý 4 �•�ù
Ì�‚ 13 �ž 20

�ý 45 �•�ö  

�Ú�¬
 �����S�—�O�‚�õ
Ì�‚ �Ü�µ�é�q �õ�Ä 5-5�õ�Ä 5-6 ���¢�ö  
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�Ä 5-5 �¡�Ý�X�¢� 
Þ �Ú�¬
  �ƒ�� �O�‚�Ü�µ  

 
�•�ú�:�è�; �÷�:�é�; �å�;�*
��“�O�‚�� 5 �•���ù�:�H�;�µ�|
]���•�� 5 �•���ù�:�D�;�µ�|
]���e�•�� 7 �•���ù�:�H�;�‚�´����
���2
�•���ù�: -�;�•�4	š�“�•��48 �•���ù�:�F�;�f�p�•�� 4 �•���ö   

3�� 6�� 8�� 11�� 3�� 6�� 8�� 11�� 3�� 6�� 8�� 11�� 3�� 6�� 8�� 11��
�•
È�}�]�* �ë�$�ž �$�ý �Í�n�$ Pelodiscus sinensis - �‰ �‰

���À�ž �G�‚�ý ���z���G�‚ Sylvirana guentheri - �‰ �‰

��* 
��Î�ž 	û�À�é�ý �*�Ð5¢�é Prinia flaviventris - �‰ �‰ �‰ �‰

�C�Ð5¢�é Prinia inornata �| �‰ �‰
�*�ý 
½���* Riparia chinensis - �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�G���* Cecropis striolata - �‰ �‰
	Î�* Hirundo rustica - �‰ �‰
�©�* Hirundo tahitica - �‰ �‰ �‰ �‰ �‰ �‰

4£�ý �›���9.b Copsychus malabaricus

�­

�‰ �‰
�‰�E��2ô Phoenicurus fuliginosus

�ˆ

III �‰
"Ü
��ý �›�À�–	¢ Acridotheres javanicus

�­

�‰
���í�ý �¾	��Ð Cyanoderma ruficeps �| �‰
4›�æ�ý �›4›�æ Motacilla alba - �‰ �‰ �‰

�*4›�æ Motacilla cinerea - �‰ �‰
�”�À�ý �µ�”�À Dicrurus macrocercus �| �‰ �‰ �‰
2ñ�ý �›�Ð
¶ Pycnonotus sinensis �| �‰ �‰ �‰ �‰ �‰ �‰ �‰

	��O�õ2ñ Hypsipetes leucocephalus �| �‰
�»�ý ���9 Dendrocitta formosae �| �‰ �‰ �‰ �‰
�G�s�ý 
®���G�s Zosterops simplex simplex - �‰ �‰ �‰ �‰
���¸
��ý 
¬��
� Lonchura punctulata - �‰
�d
.�ý 	��À�d
. Lanius cristatus III �‰
�Ó�í�ý �µ�|���í Garrulax taewanus

�ˆ

II �‰
1™�Î�ž �t�ý �»�›�t Egretta garzetta - �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�Ç�t Ardea cinerea - �‰ �‰ �‰
�ó�Ð�t Bubulcus ibis - �‰ �‰
�µ�›�t Ardea alba - �‰ �‰
�¹�t Nycticorax nycticorax - �‰ �‰

�Ø�*�ž �Ø�*�ý�! �»�Ø�* Apus nipalensis �| �‰ �‰ �‰ �‰
T€�Î�ž 5•�ý �Z5• Actitis hypoleucos �
 �‰ �‰ �‰ �‰

T€�ý �»�I�ÍT€ Charadrius dubius �
 �‰ �‰
�ê�Î�ž 
™�Š�ý �›�÷�Š Fulica atra atra - �‰
T‘�Î�ž T—T‘�ý �»T—T‘ Tachybaptus ruficollis - �‰
5&
��ž 6iT•�ý 6iT• Phalacrocorax carbo - �‰ �‰ �‰
�s�Î�ž 3å�ý 
��s Pandion haliaetus II �‰ �‰

�s�ý �?���.�s Pernis ptilorhynchus orientalis II �‰
�÷�Î�ž �±�÷�ý 
��÷ Columba livia - �‰ �‰


g�Í
¬�± Streptopelia chinensis - �‰
	��± Streptopelia tranquebarica - �‰

�à�Î�ž �à�å�ý �á�7
È�å Cairina moschata

�­

�‰
�¸�O�å Anas zonorhyncha - �‰

05�Î�ž �#05�ý �Ö�E
� Psilopogon nuchalis

�ˆ

�‰

��q�2�] �Ì�Ë�ž �’/z�ý �È	��’/z Pseudagrion pilidorsum pilidorsum - �‰

�Ì�(�ý �S�B�Ì�( Neurothemis taiwanensis

�ˆ

�‰ �‰ �‰
�é�›�Ì�( Orthetrum pruinosum - �‰ �‰
�“
µ�Ì�( Pantala flavescens - �‰ �‰ �‰ �‰
�Î�ó�Ì�( Orthetrum glaucum - �‰ �‰
�·�8�Ì�( Trithemis festiva - �‰ �‰
�³
Ç�Ì�( Orthetrum triangulare - �‰
��	��Ì�( Crocothemis servilia servilia - �‰ �‰
�K	��Ì�( Trithemis aurora - �‰ �‰
�y�Â�Ì�( Diplacodes trivialis - �‰ �‰ �‰
�ù�J�Ì�( Orthetrum sabina sabina - �‰ �‰

��/z�ý !B����/z Copera marginipes - �‰
�I/z�ý �-���I/z Euphaea formosa

�ˆ

�‰ �‰ �‰
�R
µ�ž 
£�8�ý �›
£�8 Pieris rapae crucivora

�­

�‰ �‰
�<
£�8 Leptosia nina niobe - �‰
�ó�8 Eurema hecabe - �‰ �‰
�‚
£�8 Catopsilia pomona pomona - �‰

&¦�8�ý �Á
¬�8 Danaus genutia - �‰ �‰
�ó�‹&¦�8 Polygonia c-aureum lunulata - �‰ �‰ �‰
��&¦�8 Hypolimnas bolina kezia - �‰ �‰
�"
¬�8 Ideopsis similis - �‰
�D�I&¦�8 Neptis hylas lulculenta - �‰
�T
¦�¯�s�8 Elymnias hypermnestra hainana - �‰ �‰
�í�s�8 Mycalesis francisca formosana - �‰

�*�8�ý �T�*�8 Zizeeria maha - �‰ �‰ �‰
�D�b�*�8 Lampides boeticus - �‰

�5�8�ý �Ù�5�8 Graphium sarpedon connectens - �‰
�õ�5�8 Papilio protenor protenor - �‰

�t	@ 15�ž 35�ý 69�• 9 11 6 14 12 15 11 14 7 1 1 17 4 11 10 14

�*�q �ž �ý �Í���Ü �â�Ü

�t	@�)�•�*


"�•
�Ï�ê���¢
Þ �,�X�¢
Þ �v�f��
��p�•�±
C
È�#
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�Ä 5-6 �¡�Ý�X�¢� 
Þ�Ú�¬
  �ƒ�� 
Ì �‚�Ü�µ  
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�Ä 5-6 �¡�Ý�X�¢� 
Þ�Ú�¬
 �ƒ��
Ì�‚�Ü�µ �� �» ��  

 
�•�ú�:�H�;�µ�|
]���•�� 5 �•���ù�: -�;�•�4	š�“�•��6 5 �•���ù�:�F�;�f�p�•�� 54 �•���ù�: �K�;
-�{�• �� 1 �•���ö  
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5-6 �O�‚��
L
Þ�“�‚�S�—�H�@  

�—�-
L
Þ�O�‚�‘�q
ó�x�ê�5�Æ�I�Ü
]���¶�q
ó�@���ô �•	@���(�,�X�¢


Þ�¬
 � �
�h�×�È	ä�T�I�Ü�f�ô�•�©�ã�¦�^�¬� �
�I�Ü�ô	)�ã�¾�I
L
Þ���“

�‚�q
ó�@���Ì�µ�ô�â���]�-	ä�T� �,�X�¢
Þ�¬
 �ô�¹�� 4 �Ñ���O�‚��
L
Þ

�“�‚�‘�æ�¬�÷���Ó �ö 

�•���K�S �—�æ�ã�‰6 �Ð 10 �ý 10 �¦�‘
L
Þ�O�‚�ô�Ü�µ�õ�Ä 5-7 ���¢ �ö�O

�‚��
L
Þ�“�‚�h�~�Ý�ç�É���q�“�Ï�ô�ç�¬�O���q�Ì�0�6
n�“�Ï�ô�,�X�¢
Þ �è

�¦�-�h�É �
���q�ô���¨�n�â�m�»�è���6�c�Á�¬�O �ô�â
ó�Á�@�¬
 �æ�ã�‘ �O�‚

��
L
Þ�“�‚�§�Æ�h�ÿ�‘	š�â �ö���f�ô6 ���S�—�Í
L
Þ�O�‚�@�\�Î�K
(�/�‘�Á

Leptopharynx�¦�ô
%�õ Strüder-Kypke & Schönborn��1999���¶ Foissner et al.

��2011�� �‘�ô�2 �ô�@�¦�‘
L
Þ�O�‚�h�C�ó�����f�����O�í�f �ô�â
ó �Q
È�â�æ

�¬�O�ü�ž�È�,�X�í�]�ô�ä	 �•���S�—�@�¦�‘
L
Þ�O�‚�@�\���o�h�/�ö�6 11

���S�—�‰�ì�ù�h�í�‘
L
Þ�O�‚�ô�Q
È�¶�@�Ñ�� �S�Þ���“
Ì�‚���“���"�ö  

�Ä 5-7 �,�X�¢
Þ�O�‚��
L
Þ�“�‚�Ü�µ  

 

5-7 ���f �q
ó �H�@ 

�ƒ�‹�Ñ�?�ƒ�d�Ñ�S�—����
ó
 �ã�¹�� 4 �����f �q
ó �ô
��p �¬
 �þ�¹�� 6

���ô�q
ó �§�õ�õ �Ä 5-8�ô �\�f�¨�-�,�X�¢
Þ�¹���ƒ�‹�Ñ�? �ƒ�d�Ñ
=
Ú�A�0� 


ó�ô�H�@�õ �Ù 5-16 �÷�Ä 5-8�ö�0�•	@���÷���^	��µ���“�2�]�S�—�H�@��	@�‰

�Ð FBI �õ �Ä 5-9�ô�—	@�‰�H�@�÷�Ä3-3 �ù�£�Ä�I�¢�ô �����p�Ï�ê���¢
Þ�¶�v

3�� 6�� 8�� 11��
�:�f�Ž���]�Ð Amoebidae Amoeba 1
�)�E�o�Ð Actinophryidae Actinosphaerium 1
!��•�·�t�Ð Peridiniaceae Peridinium 1
�ï�¦�O�‚�Ð Cyclopidae �a 1
�z�]�O�‚�Ð Brachionidae Lepadella 3

Microthoracidae Leptopharynx 18
Oxytrichidae Oxytricha 2
PseudomicrothoracidaePseudomicrothorax 2
Tetrahymenidae Tetrahymena 2
Urostylida Urostyla 5

0 22 0 14

�<���]�O�‚�Ð

�Ð �ý �¦
�§�Æ(�+/20�ò)

�t	@ (�+)
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�f��� 
Þ�°�É�À�‘���O�ƒ�i�µ�í�ß�-�ó ��G ood, FBI�ú4.26-5.00���?�<�ó ��V ery 

good, FBI�ú 3.76-4.25�� �Ð�Ô�ù 112���ƒ�’�Ñ�K�X� 
Þ�÷�v�f�� �õ�÷ 113���ƒ

�d�Ñ�Ï�ê���¢
Þ �Ð FBI 	v�h�/�ô�Q
È	š�â�Á�@�Ñ���S�—�û��	^�Ø�ô�^����

�‡�l���“�2�]
ç�ÿ�ô�æ�ã�‰�‘�‚�•�Í�ô���Ï�ò�K�h�Ö�‘�`
è�ý�� �Ô�™�K 6��

���o�¢�ò�ô�l�t�O FBI 	v�c�>�Z�C �ù�Ï�ê���¢
Þ�¬
 �> 113���ƒ�d�Ñ�U FBI

	v�s�¡�h���^�§�õ�/�ô�Q
È�â�P���(	e�x�U
È�æ�ï�B�ô	š�Ã���S�—�Ã�T�B�Á

���¬�T���ä	 �ô�6 �•���K���æ�ã�Ð���“�2�]�Í�Ý���¬�¡�,�ý �õ'LA^�ý �õ	Ã�ˆ

�À&¬�ý�; �ô�¦�-�ù���f�h�Á�õ�B�‘�‚�•�ô�â�����O�ƒ�i���¦�…�¤ �ö 

�Ä 5-8 �Ú
ó
 ���f �q
ó �H�@ 

 

  
�Ù 5-16 �,�X�¢
Þ
=
Ú� 
ó�H�@  

�\�f�ô�•	@���ø�x�I�y�#�I�Ü�ý �(�Ä�o�I�Ü���f�q
ó�W
û�›�)�ô�§�—�ž

�È�¡�Ý�X�Õ�È�‘�?���µ���õ�Ï�ê���õ �Î�ƒ���÷�ß�f�µ���; 4 	•�€
ó
 �Ð��

�f�q
ó�§�õ�ô�b�Á
ø�U�•�T�q�^�¿�!�‰�3�K�‘�i�õ�ö  

�•���K���f�q
ó�§�õ�õ�Ä 5-10 ���¢�ö�•�Í�¡�Ý�X�Õ�È�ç�¢
Þ�‘
ó
 �Á

�?���µ���¶�Ï�ê���ô�÷�ç� 
Þ�‘���Î�ƒ���¶�ß�f�µ��
ó
 �ö  

�¢
Þ�‘�?���µ���“�ï�!
<�Æ�ç 1�õ11 ��
��é�q�Á 17.1�õ6.9  mg/L�ù�L

3�� 6�� 3�� 6�� 3�� 4�� 6�� 3�� 6�� 3�� 4�� 6�� 3�� 4�� 6�� 3�� 4�� 6�� 3�� 4�� 6�� 3�� 6��

���• (�W) 17.8 23.6 17.8 24.3 19.5 19.7 22.2 16.0 22.1 17.1 18.7 22.7 16.2 18.9 21.9 17.2 19.2 23.6 18.5 19.9 21.3 19.2 25.1

�ä�•�K (�T S/cm) 255 236 271 240 241 264 243 261 247 299 300 245 271 267 238 265 263 232 271 264 248 255 246

TDS(mg/L) 128 118 135 120 121 132 121 130 123 149 150 122 136 133 119 132 132 116 136 132 124 128 123

�v�K (‰) 0.12 0.11 0.13 0.11 0.11 0.13 0.11 0.12 0.12 0.14 0.14 0.12 0.13 0.13 0.11 0.13 0.13 0.11 0.13 0.13 0.12 0.08 0.12

�‹
< (mg/L) 9.66 7.80 8.76 6.42 7.85 8.57 8.12 9.77 8.54 11.58 8.80 7.60 7.94 9.30 7.72 9.58 8.68 7.50 9.08 8.45 8.82 8.40 6.44

pH	v 7.93 8.08 7.71 7.91 7.89 7.89 8.10 8.02 8.21 7.99 7.52 8.28 8.16 8.23 8.16 8.18 8.17 8.33 8.23 8.25 7.94 8.02 8.25

�A�0
=
Ú (mg/L) - <0.25 <0.25 - - - - - - -

1�&�°�É�À
��p
2�&�°�É�À

S�O
��p

2�&�°�É�À
�À��
��p
ó�è \
ó
 

�Ï�ê��
�¢
Þ

�,�X�¢
Þ

��p�•�±

C
È�#

�v�f��
��p�•�O 
C
È�À
��p

8�� 11�� 8�� 11�� 8�� 9�� 11�� 8�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 9�� 11�� 8�� 11��

���• (�š ) 24.2 242 23.4 22.4 22.9 20.8 21.5 22.9 23.3 22.62 22.6 21.6 25.1 21.5 23 26.7 23.3 21.9 22.2 22 22.4 24.84 24.33

�ä�•�K �����6���F�P�� 225 264 253 278 229 272 268 229 267 230 281 269 230 273 269 218 249 251 229 275 262 228 260

TDS(mg/L) 112 132 126 139 115 136 134 115 134 115 141 135 115 136 135 109 125 126 115 137 131 114 130

�v�K (‰) 0.11 0.12 0.12 0.13 0.11 0.13 0.13 0.11 0.13 0.11 0.13 0.13 0.11 0.13 0.13 0.1 0.12 0.12 0.11 0.13 0.12 0.11 0.12

�‹
< (mg/L) 8.44 9.21 6.4 5.75 8.95 8.51 8.22 9.42 7.26 8.53 8.35 8.85 7.53 8.81 8.33 7.54 8.58 8.79 8.5 8.69 7.6 8.42 80.2

pH	v 8.37 8.26 7.05 7.7 8.19 7.68 7.9 8.23 8.3 8.18 8.12 7.9 8.21 8.1 8.06 8 8.13 8.03 8.09 8.14 8.11 8.24 8.41

�A�0
=
Ú (mg/L) - <0.25 <0.25 - - - - - - -


C
È�À
��p 1�&�°�É�À
��p
2�&�°�É�À

S�O
��p

2�&�°�É�À
�À��
��p

�v�f��
�Ï�ê��
�¢
Þ

�,�X�¢
Þ 
��p�•�O

��p�•�±

C
È�#
ó�è \
ó
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L�°�O�ç 3�õ 6 ��
��é�q�Á 39�õ35.8 mg/L�ù�µ�	���u���ç 3�õ 7 ��
��é�q�Á

25,000�õ 10,000 CFU/100mL�ô�¬�@�Œ�*���O�±�—�ö�0 RPI �p�§�p�î�ô 1 ���‘

���f�Á�Í�K�!�‰�ù 11 ���‘���f�Á�ø�K�!�‰�ù�•�©�ã�Á�‚ ���1���™�!�‰�ö  

�¢
Þ�‘�Ï�ê���“�ï�!
<�Æ�ç 2�õ3 �õ4 ��
��é�q�Á 8.8�õ6.6�õ7.6 mg/L�ù

�L
L�°�O�ç 3�õ 4�õ 7 ��
��é�q�Á 40.8�õ 41.2�õ 89.0 mg/L�ù�µ�	���u���ç 3�õ

7 ��
��é�q�Á 150,000�õ 16,000 CFU/100mL�ô�¬�@�Œ�*���O�±�—�ö�0 RPI �p

�§�p�î�ô 2�õ3 �õ4 �õ7 ���‘���f�Á�ø�K�!�‰�ù�•�©�ã�Á�‚���1�� �™�!�‰�ö  

� 
Þ�‘�Î�ƒ���“�ï�!
<�Æ�ç 1�õ3�õ9 ��
��é�q�Á 15.5�õ4.3�õ15.4 mg/L�ù

�L
L�°�O�ç 3�õ 4�õ 7 ��
��é�q�Á 37.8�õ 26.5�õ 39.6  mg/L�ù�µ�	���u���þ��

�K�ã�µ�- 5,000 CFU/100mL�ô�¬�@�Œ�*���O�±�—�ö�0 RPI �p�§�p�î�ô 1�õ9 ��

�‘���f�Á�Í�K�!�‰�ù�•�©�ã�Á�‚���1 ���™�!�‰�ö 

� 
Þ�‘�ß�f�µ���“�ï�!
<�Æ�ç 3�õ4�õ11��
��é�q�Á 11.1�õ3.8�õ10.2 mg/L�ù

�L
L�°�O�ç 3�õ4�õ7 ��
��é�q�Á 187�õ62.8�õ48.9  mg/L�ù�µ�	���u���ç 1�õ

3�õ 4�õ 6�õ 7�õ 9 ��
��é�q�Á 29,000�õ 82,000�õ 8,500�õ 11,000�õ 31,000�õ

48,000 CFU/100mL�ô�¬�@�Œ�*���O�±�—�ö�0 RPI �p�§�p�î�ô 3 ���‘���f�Á�Í

�K�!�‰�ù 4�õ11 ���‘���f�Á�ø�K�!�‰�ù�•�©�ã�Á�‚���1 ���™�!�‰�ö�ö  

�“�ï�!
<�Æ�Á
»
<�u�-
]�Ó
��Ô�ã�÷
]�Ó�Ó�‹���¹� �ô�-���O�é�>��

���‚
���
»�Ð
<
;�ù�â���â���•���K �Ú�¬
 �“�ï�!
<�Æ �ã�h�/�‘	š�â�ô �(�Î

�ƒ���Q
È�â	g��"]�›���h�í�‡�“�÷�m�p�r���f�ô�•�©�Q
È�Á	^�Ø�¶�è�«�ä

	 �½�æ���O�����‚�Z�C�ô�l
ó�Ó�“�ï�!
<�Æ
��ô���Í
»
<�u�µ�Æ�é�>�����‚

�6
C
»�h�/
<
;�ô�¾�6�l���§	v
œ�/�ö 

�—�I�y�#�I�Ü�ý 
œ�n�Ð���f�§�õ�¶�\
Q �q
ó �Ð�H�@�ì�È�ô �¢
Þ�?���µ

���÷�Ï�ê���¬
 �è �-�•���K �ý�é�‚�r�Œ�*���O�±�—�ô��
%�õ RPI �p�§�p�î�ô

�¡�Ý�X�¢
Þ���f�í�¦�‚ ���1 �� �™�&�‰���ø�K�&�‰�ô�¢
Þ���f�B�O�Q
È�â�•��

�K�¢�J��	^�Ø�Æ�h�µ�ô�â�µ�����‡���O�^�É���ä	 �ö�6� 
Þ�‘�Î�ƒ�����f�æ

�¬�æ�ú�Á �µ�Í�q�f	š�O���w�¾���±�ô���Á	g��"]�›
(� 
Þ�×�È�¶�µ�˜�›�¬

�n�À�ô�â	g��"]�›�¢
Þ�E�–���e�—�T�õ�¡�Ý�T�‘�¶�Õ�m�p�õ�“�²�r���ô�â��

�Q
È�µ�	���u��	Ò�0�¬�±�ô�!�Y�@�•�µ�	���u���Ð�±�— �ô�6�ó� 
Þ�Ð�ß�f�µ

��
ó
 �‘�“�ï�!
<�Æ�§	v�¨�Q
È�â�ì�Õ	š�â�h�0�¬�@�±�—�ö   
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�Ä 5-9 ���� ���“�2�] FBI  

 

 

"�•�ú�‘�E�«�A�£ FBI �§	v�«�/�ö 

 

 

 

 

 

 

�¬
  �Ï�ê���¢
Þ �K�X�¢
Þ �K�X� 
Þ �v�f��

���0�� 7�� 8�� 10�� 12�� 7�� 8�� 10�� 12�� 7�� 8�� 10�� 12�� 7�� 8�� 10�� 12��

107 4.16 4.13 4.03 3.96 - 4.00 4.08 4.09 4.10 4.23 3.94 - 4.46 4.37 3.91 4.27

�¬
  �Ï�ê���¢
Þ �K�X� 
Þ �v�f��

���0�Ñ �ƒ�‹�Ñ �ƒ�’�Ñ �ƒ�Ÿ�Ñ �ƒ�d�Ñ �ƒ�‹�Ñ �ƒ�’�Ñ �ƒ�Ÿ�Ñ �ƒ�d�Ñ �ƒ�‹�Ñ �ƒ�’�Ñ �ƒ�Ÿ�Ñ �ƒ�d�Ñ

109 4.60 4.26 4.00 4.22 3.86 4.05 3.97 4.03 4.33 4.67 4.01 3.64
110 3.99 3.94 3.59 4.09 3.85 4.24 - 3.77 4.24 4.50 4.00 3.82
111 3.67 4.34 4.00 3.91 3.61 4.12 3.83 4.05 4.06 4.00 4.04 3.98
112 3.94 4.45 3.92 3.89 4.50 5.30 3.75 3.76 3.44 5.56 4.00 3.93
113 3.89 3.77 - 5.25 5.00 4.15 5.11 - 4.51 4.00 4.33 -
114 4.49 4.00 4.13 4.27 4.00 3.96 3.82 3.98�•	@�������¬
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�Ä 5-10 �?���µ���õ�Ï�ê���õ �Î�ƒ�� �õ�ß�f�µ�����f�q
ó�§�õ  

 

 


;�• ���• �•�ä�K �‹
< �“�ï�!
<�Æ �ï�â�!
<�Æ �L
L�°�O �µ�	���u�� 
=
Ú
(�š ) (�š ) �����P�K�R���F�P�����š ) (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100mL) (mg/L)

2025/01/08 16.8 16.5 8.16 242 9.6 17.1 26.7 1.7 3200 0.03 3.25 �Í�K�!�‰
2025/02/05 17.0 17.6 8.32 265 9.6 <1.0 <4.0 3.0 1200 0.08 1.00 �‚�)�1�*�™�!�‰
2025/03/13 24.3 18.0 8.10 245 9.4 <1.0 5.0 39.0 25000 0.06 1.50 �‚�)�1�*�™�!�‰
2025/04/14 23.5 19.3 8.22 230 9.4 <1.0 5.1 20.6 2000 0.03 1.50 �‚�)�1�*�™�!�‰
2025/05/05 26.0 22.0 8.23 296 9.0 <1.0 <4.0 2.2 1100 0.02 1.00 �‚�)�1�*�™�!�‰
2025/06/02 29.2 25.4 8.58 194 8.6 <1.0 <4.0 35.8 700 0.10 1.50 �‚�)�1�*�™�!�‰
2025/07/21 27.0 22.4 8.04 234 8.8 <1.0 <4.0 22.6 10000 0.04 1.50 �‚�)�1�*�™�!�‰
2025/08/18 27.7 24.0 8.32 202 8.6 <1.0 <4.0 10.2 750 0.04 1.00 �‚�)�1�*�™�!�‰
2025/09/15 27.1 23.8 8.25 228 8.8 <1.0 <4.0 2.2 2200 0.02 1.00 �‚�)�1�*�™�!�‰
2025/10/15 28.1 24.0 8.48 235 8.9 <1.0 <4.0 1.9 600 0.03 1.00 �‚�)�1�*�™�!�‰
2025/11/03 23.0 22.9 8.40 242 9.0 6.9 9.2 1.4 600 0.03 2.25 �ø�K�!�‰

�Œ
­�±�— 6.0-9.0 –

�$

5.5

�#

2 –

�#

25

�#

5000

�#

0.3 – –

�?���µ�����f

�æ�¬��
º ���u	v RPI �!�‰�3�K


;�• ���• �•�ä�K �‹
< �“�ï�!
<�Æ �ï�â�!
<�Æ �L
L�°�O �µ�	���u�� 
=
Ú
(�š) (�š) �����P�K�R���F�P�����š) (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100mL) (mg/L)

2025/01/08 16.1 16.9 8.23 245 9.8 <1.0 4.3 3.4 4200 0.05 1.00 �‚�)�1�*�™�!�‰
2025/02/05 18.2 17.6 8.32 260 9.6 8.8 14.7 4.0 1400 0.08 2.25 �ø�K�!�‰
2025/03/13 24.6 18.6 8.22 254 9.6 6.6 14.9 40.8 150000 0.06 2.75 �ø�K�!�‰
2025/04/14 23.6 20.0 8.00 235 9.3 7.6 12.9 41.2 2600 0.07 2.75 �ø�K�!�‰
2025/05/05 28.2 22.6 8.44 254 9.2 <1.0 4.3 3.6 2200 0.04 1.00 �‚�)�1�*�™�!�‰
2025/06/02 27.5 26.2 8.74 213 8.4 <1.0 <4.0 5.8 4100 0.07 1.00 �‚�)�1�*�™�!�‰
2025/07/21 26.1 23.0 8.24 235 8.7 <1.0 <4.0 89.0 16000 0.04 2.25 �ø�K�!�‰
2025/08/18 26.0 23.6 8.29 227 8.9 <1.0 <4.0 4.8 900 0.04 1.00 �‚�)�1�*�™�!�‰
2025/09/15 29.0 23.8 8.22 238 8.7 <1.0 <4.0 2.8 1600 0.03 1.00 �‚�)�1�*�™�!�‰
2025/10/15 29.0 24.4 8.44 260 9.2 <1.0 <4.0 <1.0 250 0.04 1.00 �‚�)�1�*�™�!�‰
2025/11/03 23.5 22.6 8.36 244 9.3 <1.0 <4.0 1.5 550 0.03 1.00 �‚�)�1�*�™�!�‰

�Œ
­�±�— 6.0-9.0 –

�$

5.5

�#

2 –

�#

25

�#

5000

�#

0.3 – –

�Ï�ê�����f

�æ�¬��
º ���u	v RPI �!�‰�3�K
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�W
��p�•�ú�I�y�#�I�Ü�ý �Ä�o�I�Ü�q
ó���f�W
û�› http://wq.epa.gov.tw


;�• ���• �•�ä�K �‹
< �“�ï�!
<�Æ �ï�â�!
<�Æ �L
L�°�O �µ�	���u�� 
=
Ú
(�š) (�š) �����P�K�R���F�P�����š) (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100mL) (mg/L)

2025/01/08 17.3 17.3 8.02 228 9.4 15.5 28.7 7.2 410000 0.10 3.25 �Í�K�!�‰
2025/02/05 18.0 18.1 8.23 242 9.7 <1.0 4.6 6.8 47000 0.09 1.00 �‚�)�1�*�™�!�‰
2025/03/13 25.6 20.4 7.91 203 8.9 4.3 33.8 37.8 590000 0.11 2.00 �‚�)�1�*�™�!�‰
2025/04/14 24.3 21.4 8.18 228 9.1 <1.0 8.0 26.5 19000 0.03 1.50 �‚�)�1�*�™�!�‰
2025/05/05 28.0 24.9 8.44 248 8.7 <1.0 6.8 4.4 23000 0.05 1.00 �‚�)�1�*�™�!�‰
2025/06/02 28.9 27.0 8.41 200 7.9 1.1 10.4 6.5 180000 0.14 1.00 �‚�)�1�*�™�!�‰
2025/07/21 27.5 24.8 7.84 274 8.3 <1.0 6.6 39.6 190000 0.05 1.50 �‚�)�1�*�™�!�‰
2025/08/18 29.5 26.0 8.02 185 8.1 <1.0 <4.0 4.5 18000 0.05 1.00 �‚�)�1�*�™�!�‰
2025/09/15 28.0 25.6 8.16 228 8.3 15.4 22.9 9.2 55000 0.04 3.25 �Í�K�!�‰
2025/10/15 29.7 25.8 8.30 222 8.4 <1.0 7.7 21.7 3000 0.05 1.50 �‚�)�1�*�™�!�‰
2025/11/03 24.0 23.6 8.46 232 8.7 <1.0 5.2 5.4 25000 0.08 1.00 �‚�)�1�*�™�!�‰

�Œ
­�±�— 6.0-9.0 –

�$

5.5

�#

2 –

�#

25

�#

5000

�#

0.3 – –

�Î�ƒ�����f�)�2�2�3���9���—�6���·�±�*

�æ�¬��
º ���u	v RPI �!�‰�3�K


;�• ���• �•�ä�K �‹
< �“�ï�!
<�Æ �ï�â�!
<�Æ �L
L�°�O �µ�	���u�� 
=
Ú
(�š) (�š) �����P�K�R���F�P�����š) (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100mL) (mg/L)

2025/01/08 17.2 17.6 8.38 246 9.8 1.1 6.3 4.6 29000 0.05 1.00 �‚�)�1�*�™�!�‰
2025/02/05 -- -- -- -- -- -- -- -- -- -- -- �.�.
2025/03/13 25.2 19.0 8.30 256 9.6 11.1 23.3 187.0 82000 0.08 4.50 �Í�K�!�‰
2025/04/14 24.7 20.4 8.04 240 9.5 3.8 8.5 62.8 8500 0.04 2.75 �ø�K�!�‰
2025/05/05 29.3 24.2 8.47 248 9.3 <1.0 <4.0 6.4 2700 0.03 1.00 �‚�)�1�*�™�!�‰
2025/06/02 28.2 26.3 8.48 216 8.1 <1.0 <4.0 7.4 11000 0.08 1.00 �‚�)�1�*�™�!�‰
2025/07/21 27.3 23.9 8.20 236 8.7 <1.0 6.6 48.9 31000 0.04 1.50 �‚�)�1�*�™�!�‰
2025/08/18 28.0 25.0 8.26 243 8.7 <1.0 <4.0 5.4 2500 0.04 1.00 �‚�)�1�*�™�!�‰
2025/09/15 30.1 25.6 8.28 228 8.5 <1.0 <4.0 8.0 48000 0.02 1.00 �‚�)�1�*�™�!�‰
2025/10/15 31.0 25.6 8.57 230 9.5 <1.0 <4.0 2.9 1100 0.04 1.00 �‚�)�1�*�™�!�‰
2025/11/03 24.3 23.6 8.58 242 9.2 10.2 14.6 6.5 1800 0.04 2.25 �ø�K�!�‰

�Œ
­�±�— 6.0-9.0 –

�$

5.5

�#

2 –

�#

25

�#

5000

�#

0.3 – –

�ß�f�µ�����f

�æ�¬��
º ���u	v RPI �!�‰�3�K
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5-8 
��p�¬�ò �Æ
ó���@  

�‹�õ�}��
��p�•�O  

�•	@���ï�»�Ã�û�‘	@���Æ
ó �ú�O�ô�§�÷ �,�X
��p
(�¢�¤���ƒ 7 �¤���ƒ 7-

11 �¶ 7-12 �Ø�Ð�Ô�‘�–�Û�b�Á�|�:�¬�ò�Æ
ó�‘�°�Ó�O�ü�ô�¬�ò�q
ó�-�“�
�S

�—�¾�I�Ð �Õ
��‹�` �Æ
ó�¹�����Ä 5-11~�Ä 5-12���ö  

3 �� 5 ���¡�Ý�X�½���t�•�¬�Æ�Á 50.61 CMS�� �Ä 5-14���ô 
��p�…�¤�ï���ô

�–�Û
��„���«�¬�ô
²	ß�«�¬ 5.0 �æ�é�ô
(�-�À�þ �� �«�¬�ô�¬�ò	
�ß�-

0.27~0.57 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
 0.9 m/s�ô��
ó�³�t�¬�Æ

�Á 0.11 CMS�ô
��p�¬�Æ�c�e �-�Û	@�¬�Æ 0.3 CMS�ö  

4 �� 23 ���¡�Ý�X�½���t�•�¬�Æ�Á 74.13 CMS���Ä 5-14���ô 
��p�…�¤�ï

���ô�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 19.5�æ�é�ô
(�-�À�þ�«�¬	
 9.5 �æ�é�ô�¬

�ò	
�ß�- 0.57~1.07 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
 1.4 m/s�ô��
ó

�³�t�¬�Æ�Á 0.34 CMS�ô
��p�¬�Æ�/�-�Û	@�¬�Æ 0.3 CMS�ö 

6 �� 18 ���¡�Ý�X�½���t�•�¬�Æ�Á 142.54 CMS�� �Ä 5-14���ô 
��p�ï���…

�¤�ô�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 8.0 �æ�é�ô
(�-�À�þ�«�¬	
 4.0 �æ�é�ô�¬

�ò 	 
 �ß � - 0.58~1.54 m/s �Ð �Ô�ù � í � ý �È �þ �H � � 30 �æ�é �ô �¬ �ò 	 
 �ß � -

1.17~1.24 m/s �Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.22 CMS�ô
��p�¬�Æ�c�e�-�Û	@�¬�Æ

0.3 CMS�ö 

8 �� 21 �� �¡�Ý�X�½���t�•�¬�Æ�Á 103.26 CMS�� �Ä 5-14���ô 
��p�…�¤�ï

���ô�–�Û
��„���«�¬�ô
²	ß�«�¬ 6.0 �æ�é�ô
(�-�À�þ���«�¬�ô�¬�ò	
�ß�-

0.53~0.70 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
 1.2 m/s�ô��
ó�³�t�¬�Æ

�Á 0.14 CMS�ô
��p�¬�Æ�c�e�-�Û	@�¬�Æ 0.3 CMS�ö  

9 �� 25 �� �Ý�X�½���t�•�¬�Æ�Á 166.28 CMS�� �Ä 5-14���ô
��p �…�¤�ï���ô

�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 17.0 �æ�é�ô
(�-�À�þ�«�¬	
 9.0 �æ�é�ô�¬�ò

	
�ß�- 0.54~1.24 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
 1.2 m/s�ô��
ó�³

�t�¬�Æ�Á 0.33 CMS�ô
��p�¬�Æ�c�/�-�Û	@�¬�Æ 0.3 CMS�ö 

11 �� 6 �� �Ý�X�½���t�•�¬�Æ�Á 47.92 CMS�� �Ä 5-14���ô
� �p�ï���…�¤�ô

�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 20.0 �æ�é�ô
(�-�À�þ�«�¬	
 9.0 �æ�é�ô�¬�ò
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�ß�- 0.56~1.09 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30�æ�é�ô�¬�ò	
�ß�- 1.07~1.11 m/s

�Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.37 CMS�ô
��p�¬�Æ�c �/�-�Û	@�¬�Æ 0.3 CMS�ö  

�•���K
��p�–�Û
��„�÷�È�þ�¬�ò	
�ß�- 0.27~1.54 m/s �Ô�ù�¹�}�I
��*

�Q�Ž�Õ�-
��p�Û�¢�¾�I�¢�‰�ô�h�Ì�™
��p�¬�ò�y�Ü �ù
Þ�Z��
��*	)	>�l�”
�

�p�¢�‰�ô
��p�¬�ò�?�ÿ�!�»�-�•	��¾�‘
(�µ�Z�ò��m aximum burst speed, 

Vburst���ô�6 
%�õ	��¾�Z�ò�¶
��+�O�Ï��L ���"�ï��	@�‰�æ�� Vburst = 10L��
B

�O�úm/ s�����E�ô1999�� �ã�â�ô�¡�Ý�X
��p�¬�ò���?�ÿ�Q�n�O�Ï	
 6 �æ�é�Ð
Þ

�Z��
��*�¢�‰�ù�•���K
��p�ã���S�—�‰�‘
Þ�Z��
��*�O�Ï�ß�- 3.0 �? 55.0

�æ�é�Ð�Ô�ô�*�{ 9 ��	•�O�O�Ï�µ�- 6 �æ�é�ô�â��
��p�ƒ�‹�¤�?�ƒ�Ž�¤���Q

�n�µ�ý�é
��*�l�”�ô�Ë
��p�@�±�¤�â�¡�Ý�X���O�ü�/�l ���ø�x�µ�b�“	Ô�¬�ô


��*�ç�ƒ�‹�¤�?�ƒ�Ž�¤���D�¢�‰�U�ô�ç�@�±�¤�À�$�0�ï�x �ô�¾ �6�b�“�h�í
�

�*	•�O�I
n�ç
��p�U�¤�‘�\�•���Ä 5-2���ö  
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�Ä 5-11 �}��
��p�•�O���#�–�Û
��„�ˆ�¬���A�÷�¬�ò  

 

 

�Ä 5-12 
��p���#�–�Û�È�þ�¬�ò  

 

�Ä 5-13 
��p�¬�Æ�Ä  

 
 

 

�«�¬�)�p�* �«�¬�)�Í�* �«�¬�)�S�* �«�¬�)�p�* �«�¬�)�Í�* �«�¬�)�S�* �«�¬�)�p�* �«�¬�)�Í�* �«�¬�)�S�*

���A (m) - 0.03 0.05 0.095 0.14 0.195 0.035 0.05 0.08
- 0.28 0.57 0.61 0.73 1.02 0.63 0.72 1.50
- 0.28 0.53 0.61 0.73 1.04 0.58 0.68 1.54
- 0.27 0.57 0.57 0.81 1.07 0.74 0.70 1.43

�s�¡�¬�ò (m/s) - 0.3 0.6 0.6 0.8 1.0 0.7 0.7 1.5


ó�è�]���½
3�� 4�� 6��

�¬�ò (m/s)

�«�¬�)�p�* �«�¬�)�Í�* �«�¬�)�S�* �«�¬�)�p�* �«�¬�)�Í�* �«�¬�)�S�* �«�¬�)�p�* �«�¬�)�Í�* �«�¬�)�S�*

���A (m) - 0.04 0.06 0.09 0.13 0.17 0.09 0.12 0.2
- 0.55 0.65 0.58 1.06 1.24 0.58 1.09 1.38
- 0.57 0.70 0.57 0.98 1.23 0.57 1.03 1.34
- 0.53 0.69 0.54 0.96 1.16 0.56 1.04 1.38

�s�¡�¬�ò (m/s) - 0.5 0.7 0.6 1.0 1.2 0.6 1.1 1.4


ó�è�]���½
8�� 9�� 11��

�¬�ò (m/s)


ó�è�]���½ 3�� 4�� 6�� 8�� 9�� 11��
���A (m) 0.3 0.3 0.3 0.3 0.3 0.3

0.96 1.39 1.24 1.25 1.20 1.08
0.91 1.39 1.13 1.21 1.15 1.11
0.92 1.39 1.17 1.10 1.25 1.07

�s�¡�¬�ò (m/s) 0.9 1.4 1.2 1.2 1.2 1.1

�¬�ò (m/s)
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�Ä 5-14 �¡�Ý�X�t�•�¬�Æ��
T�Ä  

 
 

�’�õ�K�X� 
Þ
C
È�À
�
��p  


��p�Å�é�Á�d�¤ �� �Ù 4-2���ô�*�Ú�¤�¬�ò�¶�¬�Æ�¡�Ì�ì�Õ�ô�z�Ø�×�-�Ú�¤

�ã�§�—�¬�ò�¿�-�Ù�Ó�‘�ú�O �Æ
ó�¬�ò�ô�é�q�Á�ú 2-50 �¶ 2-51 �Ø�Ð�Ô�õ3��I ��

-26 �¶ 3��I �� -27 �Ð�Ô�õ3 ���ß �� -12 �¶ 3���ß �� -13 �Ð�Ô�õ �÷ 4-33 �¶ 4-34 �Ð�Ô�ö

�•���K�S�—
�	)�v �¬�Æ�x�µ �ô�ý�é�T�q�¬�Æ�x�µ���d�Æ
ó �ô3 ��I ��- 26 �¶ 3

��I ��- 27 �Ð�Ô���d�Æ
ó
��ï�- 3��I ��- 15 �s���¤�ù4 -33 �¶ 4-34 �Ð�Ô���d �Æ


ó
��ï�- 
��p�@�±�¤ �ö�Û	@�¬�Æ�V�5黎�4�À�3�Ý�b�¨�½��	[�æ�Y ��2019�� �‘

�Û	@	š�þ
T�‹�ö  

3 ���S�—
��ƒ�’�¤�¬�ò�ß�- 0.47~1.60 m/s�Ð�Ô�ô�¬�Æ	
�Á 1.03 CMS�ô

�µ�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�Ÿ�¤ -I �¶	ò�#�¬�ò�ß�- 0.34~0.70 m/s�Ð�Ô�ô�¬

�Æ	
�Á 0.41 CMS�ù�ƒ�Ÿ�¤- II �¬�ò�ß�- 0.42~1.46 m/s �Ð�Ô�ô�¬�Æ	
�Á

0.46 CMS�ù�ƒ�d�¤�¶	ò�#�¬�ò�ß�- 0.30~0.86 m/s�Ð�Ô�ô�¬�Æ	
�Á 1.89 CMS�ô

���é 113 114
12���½ 1���½ 2���½ 3���½ 4���½ 5���½ 6���½ 7���½ 8���½ 9���½ 10���½ 11���½
(cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms)

1 38.63 21.15 15.40 24.26 86.57 25.80 65.53 67.18 461.69 65.04 84.38 -
2 45.79 22.92 15.70 25.21 94.42 32.89 65.02 77.27 452.61 67.91 68.34 25.72
3 40.14 20.53 27.33 25.54 42.30 29.79 100.40 74.16 571.14 43.33 55.38 24.46
4 35.69 22.90 38.78 33.45 41.55 37.63 85.67 106.94 484.36 55.07 43.17 22.79
5 33.25 20.43 22.43 50.61 62.55 36.06 166.85 122.32 370.57 51.55 45.09 23.17
6 28.29 17.33 23.55 58.72 41.76 37.79 223.88 189.42 306.66 36.59 36.72 47.92
7 19.41 15.57 19.56 80.74 74.51 91.47 164.98 338.13 264.91 100.82 23.85 22.57
8 17.95 15.60 15.81 54.69 73.61 92.65 113.59 127.05 251.75 80.70 22.12 21.47
9 29.26 15.51 13.40 33.32 76.65 115.20 155.35 317.72 243.81 70.59 23.70 38.52
10 28.34 17.32 13.61 44.39 60.74 215.18 112.99 275.87 219.93 92.15 26.12 86.06
11 29.56 17.18 12.99 60.24 55.69 325.78 126.31 186.63 199.63 74.79 25.58 78.32
12 29.18 16.28 22.32 62.43 35.01 247.21 123.22 146.59 201.06 57.65 24.08 26.38
13 28.87 14.21 59.00 75.76 116.28 199.64 176.28 128.09 199.21 49.54 55.07 20.43
14 24.99 13.10 77.31 70.67 101.60 196.31 170.32 123.88 164.36 46.75 42.72 18.18
15 17.26 13.29 62.70 58.55 76.68 186.30 153.68 144.22 120.29 62.55 34.92 17.51
16 22.84 13.91 32.89 51.27 90.87 138.25 120.76 152.43 92.73 95.59 45.87 17.81
17 22.65 12.40 31.94 43.27 73.48 76.46 147.30 147.96 95.73 109.17 54.02 16.05
18 23.76 15.28 30.88 52.77 56.70 72.08 142.54 127.97 86.66 108.96 55.66 17.87
19 21.53 16.62 31.51 78.18 38.79 59.37 145.16 150.83 86.85 70.24 44.03 19.02
20 21.67 16.91 25.95 61.50 32.36 63.72 125.25 214.79 114.73 66.13 41.97 17.69
21 16.81 14.50 24.70 55.42 51.46 85.55 97.67 206.36 103.26 43.92 46.17 16.34
22 16.99 18.57 24.51 22.96 49.72 100.82 64.52 132.67 93.06 69.79 20.93 15.81
23 16.57 13.97 24.52 28.35 74.13 94.94 81.68 144.32 79.15 113.24 21.83 15.64
24 25.64 13.00 25.03 32.01 69.07 127.70 101.27 96.34 87.57 170.93 25.26 15.33
25 24.39 13.22 24.47 64.45 47.17 72.73 118.39 91.81 71.77 166.28 25.83 15.36
26 24.74 12.97 24.53 51.69 33.90 133.15 130.59 131.67 70.95 164.96 28.78 15.84
27 27.85 16.60 24.49 66.40 37.53 171.98 122.26 118.76 86.86 105.30 24.06 -
28 18.37 19.28 24.31 66.07 38.76 175.19 68.62 192.96 61.65 73.95 24.18 -
29 17.75 18.72 - 40.56 34.05 178.05 86.00 340.99 60.28 39.24 25.10 -
30 24.15 14.84 - 39.90 33.07 196.24 79.47 466.57 72.86 66.76 28.56 -
31 16.89 14.00 - 48.03 - 96.72 - 900.98 59.26 - 28.12 -

���s�¡ 25.46 16.39 28.20 50.37 60.03 119.76 121.19 194.93 188.24 80.65 37.15 24.60
�t	@�)�ä�Ò�* 6,818.90 4,389.97 6,822.32 13,490.33 15,560.55 32,077.14 31,411.34 52,210.51 50,417.35 20,904.39 9,950.23 5,670.04

���q
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�µ�-�Û	@�¬�Æ 1.26 CMS�ö  

4 ���S�—
��ƒ�’�¤�¬�ò�ß�- 0.20~1.51 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.99 CMS�ô

�µ�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�Ÿ�¤ -I �¶	ò�#�¬�ò�ß�- 0.33~2.01 m/s�Ð�Ô�ô�¬

�Æ	
�Á 1.09 CMS�ô�µ�-�Û	@�¬�Æ 0.63�ù�ƒ�Ÿ�¤- II �¬�ò�ß�- 0.77~1.97�Ð m/s

�Ô�ô�¬�Æ	
�Á 0.85 CMS�ô�µ�-�Û	@�¬�Æ 0.63�ù�ƒ�d�¤�¶	ò�#�¬�ò�ß�-

0.21~0.57  m/s�Ð�Ô�ô�¬�Æ	
�Á 1.23 CMS�ö  

6 ���S�—
��ƒ�’�¤�¬�ò�ß�- 0.28~1.36 m/s�Ð�Ô�ô�¬�Æ	
�Á 1.05 CMS�ô

�µ�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�Ÿ�¤ -I �¶	ò�#�¬�ò�ß�- 0.49~1.68 m/s�Ð�Ô�ô�¬

� Æ 	 
 � Á 0.91 CMS� ô � µ � - � Û 	 @ � ¬ � Æ0.63 CMS� ù � ƒ � Ÿ � ¤-II � ¬ � ò � ß � -

0.40~3.68  m/s �Ð�Ô�ô�¬�Æ	
�Á 1.22 CMS�ô�µ�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�d

�¤�¶	ò�#�¬�ò�ß�- 0.27~0.86 m/s�Ð�Ô�ô�¬�Æ	
�Á 1.52 CMS�ö  

8 ���S�—
��ƒ�’�¤�¬�ò�ß�- 0.21~2.06 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.83 CMS�ô

�µ�-�Û	@�¬�Æ 0.63�ù�ƒ�Ÿ�¤ -I �¬�ò�ß�- 0.66~0.68 m/s �Ð�Ô�ô�¬�Æ	
�Á

0.04  CMS�ù�ƒ�Ÿ�¤- II �¬�ò�ß�- 0.08~0.90 m/s �Ð�Ô�ô�¬�Æ	
�Á 0.06 CMS�ù

�ƒ�d�¤�¬�ò�ß�- 0.91~0.94 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.05 CMS�ö �•���S�—�â
C
È

�À
��p�@�±�¤�0���H�Ô�ò���¬�ô�þ�¤
C
È�À
��p�(�ƒ�‹�õ�’�¤�â�O�-�,�¬�6

�…�¤�ï���ô�•�©���Æ�×�»�ô�õ�Õ�µ�‹���¢�ö  

9 ���S�—
��ƒ�’�¤�¬�ò�ß�- 0.05~0.99 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.18 CMS�ô

�»�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�Ÿ�¤ -I �¶	ò�#�¬�ò�ß�- 0.79~1.5  m/s�Ð�Ô�ô�¬

� Æ 	 
 � Á 0.23 CMS�ô �» � - � Û 	 @ � ¬ � Æ0.63 CMS� ù � ƒ � Ÿ � ¤-II � ¬ � ò � ß � -

0.40~2.54 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.37 CMS�ô �»�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�d�¤

�¬�ò�ß�- 1.06~2.77 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.45 CMS�ô�»�-�Û	@�¬�Æ 1.26 CMS�ö

�•���S�—�â
C
È�À
��p�@�±�¤�0���H�Ô�ò���¬�ô�þ�¤
C
È�À
��p�(�ƒ�‹�õ�’

�¤�â�O�-�,�¬�6�…�¤�ï���ô�•�©���Æ�×�»�ô�õ�Õ�µ�‹���¢ �ù�ƒ�’�¤�â
��p�•

�O�ï���Æ�û�»�-�,�¬�
�¬�¾�p�‘�A�Û���¬�ô�ä	 �¬�Û�D�‡�6�Ì�0
ó�Æ�¬�ò�ô

�z�•���ï�-�h�×�È�¶	ò�#�����¬�
�•�À
ó�Æ�¬�ò�ô�@�¤�ô���¬�Æ�µ�-�•��


ó�Æ�H�@�ö 

11 ���S�—
��ƒ�‹�¤�¬�ò�ß�- 0.53~3.04 m/s�Ð�Ô�ô�¬�Æ	
�Á 1.28 CMS�ô

�µ�-�Û	@�¬�Æ 0.63 CMS�ù �ƒ�’�¤�¬�ò�ß�- 0.88~1.40 m/s �Ð�Ô�ô�¬�Æ	
�Á

0.18 CMS�ô�»�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�Ÿ�¤- I �¬�ò�ß�- 1.06~1.94 m/s�Ð�Ô�ô
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� ¬ �Æ	 
 �Á 0.25 CMS�ô �» � - �Û 	@�¬ �Æ0.63 CMS�ù �ƒ �Ÿ �¤ -II �¬ �ò �ß � -

1.55~2.47 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.30 CMS�ô �»�-�Û	@�¬�Æ 0.63 CMS�ù�ƒ�d�¤

�¬�ò�ß�- 0.99~1.92 m/s�Ð�Ô�ô�¬�Æ	
�Á 0.31 CMS�ô�»�-�Û	@�¬�Æ 1.26 CMS�ö

�•���S�—�â
C
È�À
��p�@�±�¤�0���H�Ô�ò���¬�ô�þ�¤
C
È�À
��p�(�ƒ�‹�¤

�â�O�-�,�¬�6�…�¤�ï���ô�•�©���Æ�×�»�ö  

�þ�O�p�î�ô�•���K��
ó�³�K�X� 
Þ
C
È�À
�
��p�-�X�O�+��
º�Ô �ö�¤

�µ�-�Û	@�¬�Æ�ô�* �ý�é�T�¤��
ó�³�s�¡�¬�ò�ö�¤�µ�- 1.5 m/s�ô�6�õ
��p�ƒ

1 �¤�÷�ƒ 4 �¤�ã�â�¬�ò�x�Ö �ä	 �“	©���d� ���b�p�ô �â���ô��
(�µ�¬�ò�Q
È

�ó�/�ô�—�¬�ò�p�î�K�X� 
Þ
C
È�À
�
��p�Q
È�Ì�s�»� 
��*�¢�‰�ö 
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�Ä 5-15 
C
È�À 
�
��p�Ú�¤���A�õ�¬�ò�÷�¬�Æ �Æ
ó�H�@ 

 

 

 

 

 

  

���½

ó�Æ�ú�O H(0.2) H(0.8) h3(0.2) h3(0.8) h2(0.6) h1(0.6) h0 H(0.2) H(0.8) h3(0.6) h2(0.6) h1(0.6) h0 H(0.2) H(0.8) h3(0.2) h3(0.8) h2(0.6) h1(0.6) h0

�t���A(cm) 36 21 12 41 30 20 13 32 23 11
�Æ
ó�ú���A��m �� 0.10 0.40 0.09 0.37 0.36 0.21 0.12 0.12 0.48 0.08 0.12 0.08 0.05 0.14 0.56 0.09 0.36 0.13 0.09 0.04

0.58 0.58 0.75 0.57 1.48 0.89 0.82 0.23 0.65 0.70 1.28 1.27 1.42 0.77 0.29 0.96 0.94 1.35 1.18 0.63
0.54 0.50 0.73 0.57 1.60 0.99 0.90 0.22 0.71 0.74 1.30 1.28 0.47 0.75 0.28 0.84 0.79 1.36 1.17 0.65
0.59 0.47 0.96 0.54 1.57 0.98 0.88 0.20 0.72 0.76 1.25 1.37 1.51 0.78 0.44 0.75 0.90 1.34 1.16 0.66

�s�¡ 0.57 0.52 0.81 0.56 1.55 0.95 0.87 0.22 0.69 0.74 1.28 1.31 1.13 0.77 0.34 0.85 0.88 1.35 1.17 0.65
�s�¡�¬�ò(m/s) 1.55 0.95 0.87 0.74 1.28 1.31 1.13 1.35 1.17 0.65

	@�‰�”�í�h(cm) 67.5 67.5 67.5 67.5 67.5 67.5 67.5 67.5 67.5 67.5
�¬�Æ��	_�H(cm ²) 2810 1797 1190 3147.2 2404.7 1729.7 1257.2 2539.7 1932.2 1122.2
�¬�Æ��	_�H(m²) 0.28 0.18 0.12 0.315 0.24 0.173 0.126 0.254 0.193 0.112

�Ú�T�¤�¬�Æ(CMS) 0.44 0.17 0.10 0.23 0.31 0.23 0.14 0.34 0.23 0.07
�t�¬�Æ(CMS)

�¬�òMAX
�¬�òmin

0.86
67.5

3417.2
0.342
0.30

0.183
0.08

0.55
30

2070
0.207
0.11

0.46
30

1830
0.15
0.08

0.68
67.5

3485
0.35
0.24

�¬�ò��m/s ��

4�� (�ù�–�Û )

0.54
30

1530

3��( �ù�–�Û)

61

1.60
0.47

1.03

0.20

1.05
1.36
0.28

0.99
1.51

69 45


C
È�À
��p�ƒ�’�¤

51 46

6��( �ù�–�Û)

���½

ó�Æ�ú�O h3(0.6) h2(0.6) h1(0.6) h3(0.2) h3(0.8) h2(0.2) h2(0.8) h1(0.2) h1(0.8) h3(0.2) h3(0.8) h2(0.2) h2(0.8) h1(0.2) h1(0.8)

�t���A (cm) 37 37 37
�Æ
ó�ú���A�� m�� 0.22 0.22 0.22 0.09 0.38 0.09 0.38 0.09 0.38 0.33 0.08 0.33 0.08 0.33 0.08

0.34 0.57 0.51 0.67 1.50 0.80 1.91 0.45 0.99 0.97 0.57 1.57 0.49 1.56 1.42
0.36 0.64 0.54 0.74 1.45 0.87 1.97 0.35 1.00 0.99 0.71 1.66 0.59 1.62 1.64
0.37 0.70 0.63 0.82 1.49 0.91 2.01 0.33 1.02 0.90 0.49 1.57 0.51 1.68 1.40

�s�¡ 0.36 0.64 0.56
�s�¡�¬�ò (m/s) 0.36 0.64 0.56

	@�‰�”�í�h (cm) 50 100 50
�¬�Æ��	_�H (cm²) 1850 3700 1850
�¬�Æ��	_�H (m²) 0.185

�Ú�T�¤�¬�Æ (CMS) 0.10
�t�¬�Æ (CMS)

�¬�ò MAX
�¬�ò min


C
È�À
��p�ƒ�Ÿ�¤ -1

1.55
50

0.77
50

4�� (�¶	ò�# ) 6�� (�¶	ò�# )

47 4147 47 41 41

1.06
100

1.11 1.41 0.69
50 100 50

0.16

2350 4700 2350
0.235

0.320.440.16

2050
0.205

4100
0.41

2050
0.205

0.33

0.91
1.68
0.49

0.74 0.86 0.37 0.95 1.60 1.62

0.47 0.235

1.09
2.01

0.26 0.66

0.34

0.185
0.07

3�� (�¶	ò�# )

�¬�ò�� m/s��

0.41
0.70

���½

ó�Æ�ú�O H(0.6) h3(0.2) h3(0.8) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.2) H(0.8) h3(0.6) h2(0.6) h1(0.6) h0

�t���A (cm) 39 37 22 0 36 17 30 25 10 33 20 14 11
�Æ
ó�ú���A�� m�� 0.16 0.09 0.36 0.15 0.09 - 0.15 0.07 0.12 0.1 0.04 0.1 0.4 0.13 0.08 0.05 0.04

0.51 0.57 0.66 0.85 1.40 - 1.45 0.77 1.61 1.69 1.97 0.40 0.65 2.40 2.96 3.68 1.73
0.56 0.58 0.69 0.80 1.46 - 1.54 0.77 1.61 1.68 1.95 0.48 0.57 2.44 3.04 3.60 1.89
0.42 0.64 0.66 0.80 0.52 - 1.76 0.80 1.55 1.95 1.87 0.41 0.44 2.34 2.82 3.42 1.97

�s�¡ 0.49 0.59 0.67 0.82 1.13 - 1.58 0.78 1.59 1.77 1.93 0.43 0.55 2.39 2.94 3.57 1.86
�s�¡�¬�ò (m/s) 0.49 0.82 1.13 - 1.58 0.78 1.59 1.77 1.93 2.39 2.94 3.57 1.86

	@�‰�”�í�h (cm) 30 42.5 42.5 42.5 30 42.5 42.5 42.5 42.5 42.5 42.5 42.5 42.5
�¬�Æ��	_�H (cm²) 1170 1812 1174 - 1080 962 1514 1302 664 1642 1089 834 707
�¬�Æ��	_�H (m²) 0.117 0.181 0.117 - 0.108 0.096 0.151 0.130 0.066 0.164 0.109 0.083 0.071

�Ú�T�¤�¬�Æ (CMS) 0.06 0.15 0.13 0.00 0.17 0.07 0.24 0.23 0.13 0.39 0.32 0.30 0.13
�t�¬�Æ (CMS)

�¬�ò MAX
�¬�ò min

2194
0.219
0.14

�¬�ò�� m/s��

3�� (�ù�–�Û)

C
È�À
��p�ƒ�Ÿ�¤ -2

0.40

46 51

0.49
30

1530
0.153
0.08

0.63
42.5

4�� (�ù�–�Û) 6�� (�ù�–�Û)

0.48
1.46
0.42

0.85
1.97
0.77

1.22
3.68

���½

ó�Æ�ú�O h3(0.2) h3(0.8) h2(0.2) h2(0.8) h1(0.2) h1(0.8) h3(0.2) h3(0.8) h2(0.2) h2(0.8) h1(0.2) h1(0.8) h3(0.2) h3(0.8) h2(0.2) h2(0.8) h1(0.2) h1(0.8)

�t���A (cm)
�Æ
ó�ú���A�� m�� 0.16 0.64 0.16 0.64 0.16 0.64 0.15 0.62 0.15 0.62 0.15 0.62 0.53 0.13 0.53 0.13 0.53 0.13

0.60 0.30 0.82 0.42 0.77 0.35 0.36 0.38 0.32 0.45 0.21 0.52 0.84 0.33 0.86 0.30 0.73 0.30
0.74 0.32 0.83 0.51 0.75 0.34 0.33 0.40 0.35 0.46 0.25 0.57 0.86 0.31 0.80 0.27 0.74 0.29
0.71 0.44 0.86 0.45 0.75 0.37 0.31 0.43 0.39 0.41 0.28 0.55 0.82 0.37 0.84 0.28 0.66 0.29

�s�¡ 0.69 0.35 0.84 0.46 0.76 0.35 0.33 0.41 0.35 0.44 0.25 0.55 0.84 0.34 0.83 0.28 0.71 0.29
�s�¡�¬�ò (m/s)

	@�‰�”�í�h (cm)
�¬�Æ��	_�H (cm²)
�¬�Æ��	_�H (m²)

�Ú�T�¤�¬�Æ (CMS)
�t�¬�Æ (CMS)

�¬�ò MAX
�¬�ò min

67 67 67

�¬�ò�� m/s��


C
È�À
��p�ƒ�d�¤

78 78 78 77 77 77

3�� (�¶	ò�# ) 4�� (�¶	ò�# ) 6�� (�¶	ò�# )

0.86
0.30

1.23
0.57
0.21

1.89 1.52
0.86
0.27

0.50
102.5
6867.5
0.687
0.34

0.59
102.5
6867.5
0.687
0.40

0.56
205

13735
1.374
0.77

205
15785
1.579
0.62

0.40
102.5
7892.5
0.789
0.31

0.789
0.29

0.55
102.5
7995

0.40

0.800
0.41

0.65
205

15990
1.599
1.04

0.52
102.5
7995

0.800
0.44

0.37
102.5
7892.5



 

5-49 

 

�Ä 5-15 
C
È�À
�
��p�Ú�¤���A�õ�¬�ò�÷�¬�Æ�Æ
ó�H�@ �� �» ��  

 

 

 

 

  

���½ 8�� 9��

ó�Æ�ú�O - - H(0.6) h3(0.6) h2(0.6) h1(0.6) h0

�t���A (cm) - - 40 31 21 17 3
�Æ
ó�ú���A�� m�� - - 0.16 0.12 0.08 0.06 0.01

- - 0.56 1.50 3.04 2.01 1.27
- - 0.52 1.44 2.98 1.91 1.24
- - 0.59 1.51 2.96 0.67 1.22

�s�¡ - - 0.56 1.49 2.99 1.53 1.24
�s�¡�¬�ò (m/s) - - 0.56 1.49 2.99 1.53 1.24

	@�‰�”�í�h (cm) - - 30 67.5 67.5 67.5 67.5
�¬�Æ��	_�H (cm²) - - 1200.0 2472.2 1797.2 1527.2 582.2
�¬�Æ��	_�H (m²) - - 0.120 0.247 0.180 0.153 0.058

�Ú�T�¤�¬�Æ (CMS) - - 0.07 0.37 0.54 0.23 0.07
�t�¬�Æ (CMS) - -

�¬�ò MAX - -
�¬�ò min - -

�¬�ò�� m/s��

1.28
3.04
0.52

11�� (�ù�–�Û )

C
È�À
��p�ƒ �ç �¤

���½

ó�Æ�ú�O H(0.2) H(0.8) h3(0.2) h3(0.8) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0

�t���A(cm) 46 40 21 13.5 3.5 28 27 18 10 0 22 7 0 0 0
�Æ
ó�ú���A��m �� 0.368 0.096 0.32 0.08 0.084 0.05 0.2 0.18 0.18 0.12 0.06 - 0.05 0.03 - - -

0.69 0.30 0.57 0.76 1.60 2.06 0.21 0.13 0.05 0.35 0.99 - 0.99 1.40 - - -
0.68 0.26 0.69 0.76 1.54 2.00 0.23 0.16 0.06 0.34 0.98 - 0.94 1.37 - - -
0.71 0.35 0.58 0.87 1.46 1.97 0.26 0.16 0.05 0.35 0.99 - 0.88 1.40 - - -

�s�¡ 0.69 0.30 0.61 0.80 1.53 2.01 0.23 0.15 0.06 0.35 0.99 - 0.94 1.39 - - -
�s�¡�¬�ò(m/s) 1.53 2.01 0.23 0.15 0.06 0.35 0.99 - 0.94 1.39 - - -

	@�‰�”�í�h(cm) 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5
�¬�Æ��	_�H(cm²) 1797.2 1290.9 615.9 840.0 2202.2 1594.7 1054.7 - 660.0 852.2 147.0 - -
�¬�Æ��	_�H(m²) 0.180 0.129 0.062 0.084 0.220 0.159 0.105 - 0.066 0.085 0.015 - -

�Ú�T�¤�¬�Æ(CMS) 0.28 0.26 0.01 0.01 0.01 0.06 0.10 0.00 0.06 0.12 0.00 0.00 0.00
�t�¬�Æ(CMS)

�¬�òMAX
�¬�òmin


C
È�À
��p�ƒ�’�¤
9��( �ù�–�Û)

0.18
1.40
0.88

11��( �ù�–�Û)

0.18
0.99
0.05

8��( �ù�–�Û)

�¬�ò��m/s ��

2.06
0.21

0.83

0.50
30

1380
0.138
0.07

0.70
67.5

3079.6875
0.308
0.22

���½

ó�Æ�ú�O H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0

�t���A (cm) 21 0 0 0 0 29 10 0 0 0 27 7 0 0 0
�Æ
ó�ú���A�� m�� 0.08 - - - - 0.18 0.06 - - - 0.12 0.03 - - -

0.68 - - - - 0.88 1.47 - - - 1.09 1.92 - - -
0.67 - - - - 0.89 1.51 - - - 1.13 1.94 - - -
0.66 - - - - 0.78 1.45 - - - 1.06 1.90 - - -

�s�¡ 0.67 - - - - 0.85 1.47 - - - 1.09 1.92 - - -
�s�¡�¬�ò (m/s) 0.67 - - - - 0.85 1.47 - - - 1.09 1.92 - - -

	@�‰�”�í�h (cm) 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5
�¬�Æ��	_�H (cm²) 630.0 - - - - 870.0 1054.7 - - - 810.0 852.2 - - -
�¬�Æ��	_�H (m²) 0.063 - - - - 0.087 0.105 - - - 0.081 0.085 - - -

�Ú�T�¤�¬�Æ (CMS) 0.04 0.00 0.00 0.00 0.00 0.07 0.16 0.00 0.00 0.00 0.09 0.16 0.00 0.00 0.00
�t�¬�Æ (CMS)

�¬�ò MAX
�¬�ò min


C
È�À
��p�ƒ�Ÿ�¤ -1
9�� (�ù�–�Û )

0.25
1.94
1.06

11�� (�ù�–�Û )

0.68
0.66

0.23
1.51
0.78

�¬�ò�� m/s��

8�� (�ù�–�Û )

0.04

���½

ó�Æ�ú�O H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0

�t���A (cm) 21 9 0 0 0 24 21 13 0 0 19 20 9 0 0
�Æ
ó�ú���A�� m�� 0.08 0.03 - - - 0.14 0.12 0.08 - - 0.08 0.08 0.04 - -

0.09 0.90 - - - 2.37 1.38 0.47 - - 0.17 1.22 2.44 - -
0.11 0.89 - - - 2.54 1.47 0.45 - - 0.19 1.24 2.47 - -
0.08 0.85 - - - 2.40 1.38 0.40 - - 0.15 1.30 2.45 - -

�s�¡ 0.09 0.88 - - - 2.44 1.41 0.44 - - 0.17 1.25 2.45 - -
�s�¡�¬�ò (m/s) 0.09 0.88 - - - 2.44 1.41 0.44 - - 0.17 1.25 2.45 - -

	@�‰�”�í�h (cm) 30 42.5 42.5 42.5 42.5 30 42.5 42.5 42.5 42.5 30 42.5 42.5 42.5 42.5
�¬�Æ��	_�H (cm²) 630.0 621.6 - - - 720.0 1131.6 791.6 - - 570.0 1089.1 621.6 - -
�¬�Æ��	_�H (m²) 0.063 0.062 - - - 0.072 0.113 0.079 - - 0.057 0.109 0.062 - -

�Ú�T�¤�¬�Æ (CMS) 0.01 0.05 0.00 0.00 0.00 0.18 0.16 0.03 0.00 0.00 0.01 0.14 0.15 0.00 0.00
�t�¬�Æ (CMS)

�¬�ò MAX
�¬�ò min

11�� (�ù�–�Û)

0.30
2.47
0.15


C
È�À
��p�ƒ�Ÿ�¤ -2
9�� (�ù�–�Û)

0.37
2.54
0.40

�¬�ò�� m/s��

0.06
0.90
0.08

8�� (�ù�–�Û)

���½

ó�Æ�ú�O H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0 H(0.6) h3(0.6) h2(0.6) h1(0.6) h0

�t���A (cm) 19 0 0 0 0 38 8 0 0 0 33 6 0 0 0
�Æ
ó�ú���A�� m�� 0.08 - - - - 0.24 0.05 - - - 13.00 3.00 - - -

0.94 - - - - 2.72 1.10 - - - 1.08 1.92 - - -
0.92 - - - - 2.77 1.14 - - - 1.05 1.92 - - -
0.91 - - - - 2.72 1.06 - - - 0.99 1.92 - - -

�s�¡ 0.92 - - - - 2.74 1.10 - - - 1.04 1.92 - - -
�s�¡�¬�ò (m/s) 0.92 - - - - 2.74 1.10 - - - 1.04 1.92 - - -

	@�‰�”�í�h (cm) 30 92.5 92.5 92.5 92.5 30 92.5 92.5 92.5 92.5 30 92.5 92.5 92.5 92.5
�¬�Æ��	_�H (cm²) 570.0 - - - - 1140.0 1260.3 - - - 990.0 1075.3 - - -
�¬�Æ��	_�H (m²) 0.057 - - - - 0.114 0.126 - - - 0.099 0.108 - - -

�Ú�T�¤�¬�Æ (CMS) 0.05 0.00 0.00 0.00 0.00 0.31 0.14 0.00 0.00 0.00 0.10 0.21 0.00 0.00 0.00
�t�¬�Æ (CMS)

�¬�ò MAX
�¬�ò min


C
È�À
��p�ƒ�d�¤

0.45
2.77
1.06

9�� (�ù�–�Û) 11�� (�ù�–�Û)

0.31
1.92
0.99

�¬�ò�� m/s��

0.05
0.94
0.91

8�� (�ù�–�Û)
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�Ÿ�õ�‹�&�°�É�À
��p 

3~9 ���S�—
��ô ���Æ�x�µ �ô���O�ˆ�x
��p�A�E �*�x�-
ñ�Z �ô�w�-�“	©�ü

�Ä�Ø�×���d�Æ
ó
��p�¬�ò�ù 11 ��
�
��p�@�±�w�ý�Û�@��	_�ô�°�Ø�×�-
��p

�@�±�¾�I�¬�ò�Æ
ó�ô�6
��p�þ�O�â�¬�ò�x�Ö�“	©���d�Æ
ó �ö�Æ
ó�H�@�õ�Ä 5-

16 ���¢�ú11 ���Æ
ó
�
��p�@�±�¬�ò�ã�µ�- 1.5 m/s�ô�Ì�0
��*�¢�‰�ô�6�t�¬

�Æ	
�Á 3.75 CMS�ô�µ�-�Û	@�¬�Æ 0.63 CMS�ù 
��p�¬�i�õ�Õ�µ�‹���¢�ö  

�Ä 5-16 �‹�& �°�É�À
��p���A�õ�¬�ò�÷�¬�Æ�Æ
ó�H�@  

 

�d�õ�’�&�°�É�À
S�O
��p  

3�õ4 ���S�—
��ô�â���Ð�+���ô���O�ˆ�x
��p�A�E�*�x�-
ñ�Z�ô�w�-�“	©

�ü�Ä�Ø�×�û
È�Æ
ó 
��p�@�±�¬�ò�ô�Æ
ó�H�@�õ �Ä 5-17 ���¢�ö�•�©���½�S �—


��â���Æ�x�µ�ô
C
È�'�È
��p�À�ã�5���-���Í�ô�w�-�“	©�ü�Ä�5�Æ�Ø�×���d

�Æ
ó
��p�¬�ò�ô
��p�¬�i�õ�Õ�µ�‹���¢�ö  

3 ���S�—
�
��p�@�±�¤�¬�ò�ß�- 0.95~1.13 m/s �Ð�Ô�ô�¬�Æ	
�Á 3.77 CMS�ô

�µ�-�Û	@�¬�Æ 0.95 CMS�ö  

4 ���S�—
��ƒ�’�¤�¬�ò�ß�- 0.61~1.91 m/s �Ð�Ô�ô�¬�Æ	
�Á 2.97 CMS�ô

�µ�-�Û	@�¬�Æ 0.95 CMS�ö  

6 ���S�—
� �â���Æ�x�µ���d �Æ
ó�¬�ò �ö 

8 ���S�—
��â���Æ�x�µ���d �Æ
ó�¬�ò �ö 


ó�è /���½


ó�Æ�ú 
��p
(�ƒ�Ø�–�Û

���A �� m�� 0.27


ó�Æ���A 0.16 0.64 0.12

1.82 2.65 3.46

1.94 2.79 3.48

1.87 2.83 3.20

�s�¡�¬�ò �� m/s�� 1.88 2.76 3.38

	@�‰�”�í�h (m) -

�¬�Æ��	_�H (m²) -

�t�¬�Æ (CMS) -

�¬�ò �� m/s��

2

1.62

3.75

11��

0.81


��p�@�±
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9 ���S�—
� �â���Æ�x�µ���d �Æ
ó�¬�ò �ö 

11 ���S�—
��â���Æ�x�µ���d�Æ
ó�¬�ò �ö 

�þ�O�p�î�ô�ç�,�X�+��
��’�& �°�É�À
S�O
��p�ö�¤�µ�-�Û	@�¬�Æ�ô�6�ý

�é�T�¤�ç�“	©��
È
ó�³�‘
(�µ�¬�ò�s�¡�µ�- 2.5 m/s�ô�—�¬�ò�â
ó �@
��p�Q


È�Ì�s�»� 
��*�¢�‰�ö  

�Ä 5-17 �’ �&�°�É�À
S�O
��p���A�õ�¬�ò�÷�¬�Æ �Æ
ó�H�@ 

 

�Ö�õ�’�&�°�É�À�À��
��p  

�•���K�S�—
��ô���Æ�x�µ�ô���O�ˆ�x
��p�A�E�*�x�-
ñ�Z�ô�w�-�“	©�ü

�Ä�Ø�×���d�Æ
ó
��p�¬�ò�ö
��p�¬�i�õ�Õ�µ�‹���¢�ö  


ó�è /���½


ó�Æ�ú 
��p�@�± �@�±-17�Ø 17-16�Ø 
��p�@�± 
��p�@�±

���A�� m�� 1.18 0.64 0.83


ó�Æ���A (m) 0.47 0.26 0.33 0.26 1.04

1.13 2.44 2.92 0.75 0.61

1.11 2.51 2.93 0.76 0.67

0.95 3.45 2.93 0.77 0.91

�s�¡�¬�ò�� m/s�� 1.07 2.80 2.93 0.76 0.73

	@�‰�”�í�h (m) 3 - -

�¬�Æ��	_�H (cm²) 3.54 - -

�t�¬�Æ (CMS) 3.77 - -

1.3

�¬�ò�� m/s��

3

3.90

2.97

3�� 4��
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ó�)�õ�( 111���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�)�õ�(112 ���K�¡�Ý�X
�

�p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�)�õ�(113 ���K�¡�Ý�X
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ó
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�'�Î�ž �'6€�ý ���•�'6€ Anguilla japonica �‰ 1

�¸�'6€ Anguilla marmorata �‰ 1 2 4 5 6 5 3
�£�Î�ž �£�ý �µ�|�¡  ì Acrossocheilus paradoxus �H 2 12 1 2 138 351 28 101 131 97 171 71 42

�µ�|�#T� Candidia barbata �H 33 5 3 2 2
�¤ Carassius auratus auratus - 1 9 2 1 2 4 1
1‘ Cirrhinus molitorella �F
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� Ctenopharyngodon idella �F
�£ Cyprinus carpio carpio - 1 2 5 1 1
�g���•Së Distoechodon compressus �G 11 6 11 6
	¯ �m Hemibarbus labeo �G 17 50 4 3 11 3 9 6 1
�/�J�»�&.[ Microphysogobio alticorpus �H 1 3 10 16 14 10 5 1 5 3 1
�/�J�›�˜
� Onychostoma alticorpus �H�G 56 502 6 5 8 69 54 27
�µ�|�›�˜
� Onychostoma barbatulum - 32 105 1 6 5 14 5 6 5
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�22Ò�ý �ö�22Ò Clarias batrachus �F
6.�ý �-�Š�m6. Tachysurus brevianalis �H 4 4 5 3 11 2 2 2
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���•�7�çDÄ�Á Sicyopterus japonicus �‰ 4 1
�õ�ç�D�#DÄ�Á Stiphodon percnopterygionus �‰

¬�¥�•DÄ�Á Rhinogobius maculafasciatus �H�‰
�õ�K�D�#DÄ�Á Stiphodon atropurpureus �‰
�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰ 1
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�¸�'6€  �µ�|�¡ ì  
Anguilla marmorata Acrossocheilus paradoxus 

 

 

�µ�|�#T�  �¤  
Candidia barbata Carassius auratus auratus 
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Cyprinus carpio carpio Distoechodon compressus 
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Hemibarbus labeo Microphysogobio alticorpus 
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�v�f��

�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata �í
È� �(6€�)	c�(�h�ƒ�ˆ�)�ô�:	g���ô�0�í
È�“�‚�õ�»
��Á�, �‰
Þ �× �× �× �× �×
�£�Î�ž �£�ý �µ�|�¡  ì Acrossocheilus paradoxus 
Þ�Z� �(  ì�) 	c �( �a�ƒ�• �)�ô �‡	g�� �ô �0��
È�2�]�Á�, �H �× �× �× �× �× �× �× �× �×

�µ�|�#T� Candidia barbata 
Þ�Z� �(T��)	c�(�h�v�Š�)�ô�‡	g�� �H �× �× �× �× �×
�¤ Carassius auratus auratus 
Þ�Z� �‡	g���ô�t
��0
L
Þ�O�‚�Á�,	g�ô��
��þ�0
Ì�‚�×�"�õ�o�*�õ�­
×�f���í
È�˜
Ø�*�Á	g �× �× �× �× �×
�£ Cyprinus carpio carpio 
Þ�Z� �‡	g���ô�0�»� ��
É
Î�O�‚�¶�í
È�O�‚�Á�, �f�p�• �× �× �× �×
�g���•Së Distoechodon compressus 
Þ�Z� �(Së�)	c�(�i�„�Š�)�ô�‡	g�h�C�Û�o	g���ô�,	>�s�”� �¤�Š	g�Õ�q�ç�¡�Ð�¢�‘�o�* ���3�•�ß�• �× �× �× �×
	¯ �m Hemibarbus labeo 
Þ�Z� �( �m�)	c�(�k�„�v�ˆ�)�ô�:	g���ô�0���“�2�]�õ
��õ�:�õ�õ�õ�F�Á	g�‚�p�• ���3�•�ß�• �× �× �× �× �× �×
�/�J�»�&.[ Microphysogobio alticorpus �í
È� �(�&.[�)�ô	c�(�a�ƒ�|�Š�l�…�)�ô�‡	g���ô�0�Õ�q�o�*�Á�, �H �× �× �×
�/�J�›�˜
� Onychostoma alticorpus 
Þ�Z� �‡	g���ô�0�Õ�q�o�*�Á�, �H ���3�•�ß�• �× �× �× �× �× �× �×
�µ�|�›�˜
� Onychostoma barbatulum 
Þ�Z� �‡	g���ô�0�Õ�q�o�*�Á�, �× �× �× �× �× �×
�‰	h�-�±T� Opsariichthys pachycephalus 
Þ�Z� �(T��)	c�(�h�v�Š�)�ô�t
��‡	g���õ��
��C�:	g�� �H �× �× �× �× �× �× �× �×
�µ�|�¡.V Paratanakia himantegus 
Þ�Z� �(.V�)	c�(�d�„�Š�)�ô�‡	g���ô�,	>�0�Õ�q���o�*�õ
L
Þ�O�‚�÷���“�2�]�;�Á	g �H �×
�å�G
� Pseudorasbora parva 
Þ�Z� �‡	g���ô�0���“
Ì�‚�õ�o�*�õ
L
Þ�O�‚�¶���“�2�]�Á	g �× �×
�V��
¿ �0 Spinibarbus hollandi 
Þ�Z� �(T��)	c�(�b�v�ˆ�)�ô�‡	g���ô�0�o�*�õ���“�2�]�õ�����2�]�õ�»
��õ�˜
Ø�*�õ�����×	Õ�Á	g �H ���3�•�ß�• �× �× �× �× �× �×

�}�˜�ý �;�±�µ�˜ Formosania lacustre �í
È� �0�Š	g�¡�Ð�¢�Ð�o�*�ô�0�÷
�	g���“�2�]�õ���ª	g�����×	Õ�;�Á	g �H �× �× �× �× �× �×
�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �í
È� �0�Š	g�¡�Ð�¢�Ð�o�*�ô�0�÷
�	g���“�2�]�õ���ª	g�����×	Õ�;�Á	g �H �× �× �× �× �× �×
	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �í
È� �0�Š	g�¡�Ð�¢�Ð�o�*�ô�0�÷
�	g���“�2�]�õ���ª	g�����×	Õ�;�Á	g �H �é �× �×

2Ò�Î�ž 2Ò�ý 2Ò Silurus asotus �í
È� �:	g���ô�0�:�õ�»
��÷�•�4��
É
Î�O�‚�Á	g �× �×
6.�ý �-�Š�m6. Tachysurus brevianalis �í
È� �(6.�)	c�(�p�€�ˆ�)�ô�:	g���ô�0�í
È�“�‚�õ�»
��:�Á�, �H �× �×

	��•
��ž 	��•
��ý 	i
� Plecoglossus altivelis altivelis 
Þ�Z� �0�Õ�q�ç�ß�¡�¢�‘�o�*�÷���“�2�]�Á	g �‰
Þ �×
�¹�™�ž 5ì�ý ��5ì Channa striata �í
È� �:	g���ô�0�»
��õ�»�:�õ���“�2�]�Á�, �f�p�• �×
�A�6�ž �A�6�ý �‡�¬�±�ï�Ú�¤ Oreochromis sp. 
Þ�Z� 	š�b�-�Ú�ª�ô�‡	g���ô�0
L
Þ�“�‚�õ�o�*�õ���“
Ì�‚�×	Õ�;�Á	g �f�p�• �× �×

�Ó�s�A�6 Coptodon zillii 
Þ�Z� 	š�b�-�Ú�ª�÷�»�e�µ
��ô�‡	g���ô�0
L
Þ�“�‚�õ�o�*�õ���“
Ì�‚�×	Õ�õ�­
Ì�f�÷�»� �O�‚�;�Á	g �f�p�• �×
�™�Î�ž �›5ì�ý �›5ì Rhyacichthys aspro �í
È� �‡	g���ô�0�o�*�õ���“�2�]�Á	g �‰
Þ �×
DÄ�Á�ž DÄ�Á�ý �4�Ç�•DÄ�Á Rhinogobius candidianus �í
È� �:	g���ô�0�í
È�“�‚�õ�»
��:�Á�, �H �× �× �× �× �× �× �×

�-�•	�
¬�•DÄ�Á Rhinogobius rubromaculatus �í
È� �:	g���ô�0�í
È�“�‚�õ�»
��:�Á�, �‰
Þ �H �× �×
���•�7�çDÄ�Á Sicyopterus japonicus �í
È� �0�Õ�q���o�*�Á�,	g �‰
Þ �× �×
�õ�ç�D�#DÄ�Á Stiphodon percnopterygionus �í
È� �0�Õ�q���o�*�Á�,	g �‰
Þ �×
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2003�� 12�� 2005��
2005/7��

~2006/6��
2018/7~12��

2019/10
~12��

2020�� 2021�� 2022�� 2023�� 2024�� 2025��

���•�'6€ Anguilla japonica �›�' �›�' �‰ �‰ �‰
�¸�'6€ Anguilla marmorata �™�' �™�' �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�¡  ì Acrossocheilus paradoxus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�µ�|�#T� Candidia barbata �µ�|�-�±
� �µ�|�-�±
� �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�€�^�¤ Carassius auratus �����¸

�¤ Carassius auratus auratus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�/�J�¤ Carassius cuvieri �‰ �‰

1‘ Cirrhinus molitorella �‰ �‰

Û
� Ctenopharyngodon idella �‰

�€�^�£ Cyprinus carpio �¸�£
�£ Cyprinus carpio carpio �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�g���•Së Distoechodon compressus �‰ �‰ �‰ �‰ �‰
	¯ �m Hemibarbus labeo �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�/�J�»�&.[ Microphysogobio alticorpus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�-�•�»�&.[ Microphysogobio brevirostris �‰ �-�•�Ñ�“
� �‰
�/�J�›�˜
� Onychostoma alticorpus �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�µ�|�›�˜
� Onychostoma barbatulum �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�Ï�ç�-�±T� Opsariichthys evolans �‰
�‰	h�-�±T� Opsariichthys pachycephalus �‰	hT� �‰	hT� �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�µ�|�¡.V Paratanakia himantegus �‰ 	`���K5‘ �‰ �‰ �‰ �‰ �‰
�å�G
� Pseudorasbora parva �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰


®�¼�z�» �0 Puntius snyderi �^�m���» T� �^�m���» T� �‰ �‰
�/�OE�SÖ Rhodeus ocellatus ocellatus �‰
�V��
¿ �0 Spinibarbus hollandi �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�Í�n�˜ Cobitis sinensis ���˜ �‰ �‰ �‰
�]�˜ Misgurnus anguillicaudatus �‰ �‰ �‰ �‰ �‰

�µ�R�K�]�˜ Paramisgurnus dabryanus �‰ �‰ �‰
�;�±�µ�˜ Formosania lacustre �µ�|�;�±�˜ �µ�|�;�±�˜ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �‰ �µ�|�}�ß�˜ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�˜2Ò�ý ��
¦�€�˜2Ò Pterygoplichthys pardalis �‰
SÝ�ý �µ�| �2 Liobagrus formosanus �µ�|SÝ �‰ �‰ �‰ �‰ �‰
2Ò�ý 2Ò Silurus asotus �‰ �‰ �‰ �‰ �‰ �‰

�22Ò�ý �ö�22Ò Clarias batrachus 
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¿��6. Tachysurus adiposalis �µ�|0& 
¿0&
�-�Š�m6. Tachysurus brevianalis �-�Š0& �µ�|0& �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
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��ý 	i
� Plecoglossus altivelis altivelis �‰ �‰
�Ž�ƒ5ì Channa asiatica �‰

¬5ì Channa maculata �‰ �‰ �‰
��5ì Channa striata �‰ �‰ �‰ �‰ �‰

�Ý�—
��ý �ó�Q Monopterus albus �‰
	g
è
� Gambusia affinis �µ�:
� �‰

�þ
��¸T� Poecilia reticulata �‰
�Ó�s�A�6 Coptodon zillii �‰ �‰ �‰

���K
g�†�=
� Geophagus brasiliensis �‰

�‡�¬�±�ï�Ú�¤ Oreochromis sp.
�µ�Ÿ���l�0�m
�å�^�±�ï
�

�‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

�¸�J�K�=
� Parachromis managuensis �‰ �‰ �‰ �‰
�›5ì�ý �›5ì Rhyacichthys aspro �‰ �‰ �‰ �‰ �‰ �‰ �‰

�4�Ç�•DÄ�Á Rhinogobius candidianus �‰ �¿DÄ�Á �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

¬�¥�•DÄ�Á Rhinogobius maculafasciatus �‰

�-�•	�
¬�•DÄ�Á Rhinogobius rubromaculatus �‰ �‰ �‰ �‰ �‰ �‰ �‰
�u�·�•DÄ�Á Rhinogobius similis �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰

���•�7�çDÄ�Á Sicyopterus japonicus ���•�1�Ð�¢ �‰ �‰ �‰ �‰ �‰
�|�Ð�7�çDÄ�Á Sicyopterus lagocephalus �‰ �‰ �‰
�õ�K�D�#DÄ�Á Stiphodon atropurpureus �‰
�õ�ç�D�#DÄ�Á Stiphodon percnopterygionus �‰ �‰

�‰�k�a�: Macrobrachium asperulum �a�: �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰ �‰
�µ�|�a�: Macrobrachium formosense �a�: �‰ �‰ �‰ �‰ �‰ �‰
�h
“�a�: Macrobrachium hirtimanus �‰ �‰ �‰
�µ�©�a�: Macrobrachium japonicum �a�: �‰ �‰ �‰
���•�a�: Macrobrachium nipponense �a�: �‰

�R�p�:�ý �7�¯�Á�/�: Caridina pseudodenticulata ���í�Á�/�: �‰
�¯�Á�e�/�: Neocaridina denticulata �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �í�Á�e�/�: �‰ �‰ �‰

�›�õ�ý �����4�›�õ Candidiopotamon rathbuni �����.�›�õ
�È�õ�ý �Ý
E�I/|�õ Eriocheir hepuensis ���•�I/|�õ ���•�I/|�õ �‰ �‰ �‰ �‰ �‰ �‰
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