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ö�µ�‰ 4 �ž 8 �ý 22 �• 2537�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���•�1�Ð�¢�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


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���½�“	©�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���»T�

���\�€
®�¼�z�»T� ���õ���•�1�Ð�¢�õ
¬5ì�õ�¸�J�K�=
��õ	g
è
��; 5 �•
��*



 

2-8 

 


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

���ý�‘�¬�q�•�ß�•�ô�µ�Þ��
ö�µ�H�@�p�î�ô�Q�ô�á�/�J�›�˜
��÷�V��
¿T��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�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó  

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

2021���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���•�1�Ð�¢�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���½�“	©�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�|�G�ý�0�÷�Õ�¾�æ�T�^�3�‘
ë�a�ô�ç���æ�Á���3�•�ß�•�ù�^�m���»T� ���\

�€
®�¼�z�»T��� 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�“�-�`�|�?�õ���ý

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

�•�ß�?�µ�˜�›�Í
Þ�¡�Ý�^�¤�ö  

�•�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

2022���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



 

2-9 

 

�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���•�1�Ð�¢�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���½�“	©�Å 49 �“�ô

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

�g���•Së�- 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�-�•	�
¬�•�:�Á�÷�^�m���»T� ���\�€ 
®

�¼�z�»T� ���Ð
ö�µ�ö



 

2-10 

 

�Ä 2-1 �����¡�Ý�X
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�H�µ�|
]���• �ù  - �•�4�o	Î�­���é�r �ù �F	Þ�f�•�ß�• �ù �G	Þ�ã���3�•�ß�• �ù
III �•�4���Ò�å�;�Ð
��“�O�‚�ù �‰ �^
G�‰
Þ�ö

�ý � Í � � �Ü �â �Ü 
 " � •

�'6€�ý ���•�'6€ Anguilla japonica �‰

�¸�'6€ Anguilla marmorata �‰

�£�ý �µ�|�¡  ì Acrossocheilus paradoxus �H

�µ�|�#T� Candidia barbata �H

�¤ Carassius auratus auratus -

�/�J�¤ Carassiua cuvieri �F

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�ý 2Ò Silurus asotus -

6.�ý �-�Š�m6. Tachysurus brevianalis �H

�=
��ý �‡�¬�±�ï�Ú�¤ Oreochromis sp. �F

�¸�J�K�=
� Parachromis managuensis �F

�›5ì�ý �›5ì Rhyacichthys aspro �‰

DÄ�Á�ý �4�Ç�•DÄ�Á Rhinogobius candidianus �H

�u�·�•DÄ�Á Rhinogobius similis �‰

���•�7�çDÄ�Á Sicyopterus japonicus �‰

5ì�ý ��5ì Channa striata �F

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

�›�õ�ý �����.�›�õ Candidiopotamon rathbuni �H

�Ï�‰�:�ý �‰�k�a�: Macrobrachium asperulum -

�µ�|�a�: Macrobrachium formosense �‰

�µ�©�a�: Macrobrachium japonicum �‰

�h
“�a�: Macrobrachium latimanus �‰

���•�a�: Macrobrachium nipponense �‰

�R�p�:�ý ���í�Á�/�: Caridina pseudodenticulata �H

�¯�Á�e�/�: Neocaridina denticulata -
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� �õ �µ�|�›�˜
� �õ �‰	h�-

�±T��õ�V��
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ö�µ��	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�•
ö

�µ���¸�'6€�õ �›5ì�õ�u�·�•DÄ�Á�÷�õ�ç�D�#DÄ�Á 4 �•�ù�f�p�•�� �ö�22Ò�õ�‡

�¬�±�ï�Ú�¤�õ�¸�J�K�=
� 3 �•�ù���3�•�ß�•�� �g���•Së�õ	¯�m�ã �/�J�›�˜


��õ�V��
¿T� 4 �•�ö  

6 ���½
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ö�µ�‰ 3 �ž 6 �ý 15 �• 252�À
��*�ô�é�q�Á�¸�'6€�õ

�µ�|�¡ ì �ã �µ�|�#T� �õ �g���•Së �õ 	¯ �m�ã �/�J�›�˜
� �õ �µ�|�›�˜
� �õ �‰	h�-
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�é�q�� 93 �÷ 84 �À�ô�Ú�^ 20.2 %�© 18.2 %���Ù 5-2���ö  

3 ���½�S�—�t	@
ö�µ�‰ 2 �ž 5 �ý 13 �• 225�À
��*�ô�é�q�Á �;�±�µ�˜ �õ

�µ�|�Ô�}�ß�˜ �õ �µ�|�¡  ì �ã �µ�|�#T� �õ 	¯�m �ã �/�J�»�&.[ �õ �/�J�›�˜
� �õ �µ

�|�›�˜
� �õ �‰	h�-�±T� �õ �V��
¿T� �õ �‡�¬�±�ï�Ú�¤ �õ �4�Ç�•DÄ�Á �÷ 
¬5ì �ô�•

�Í�0�µ�|�Ô�}�ß�˜ 
ö�µ
(�í�ô�Å 61 �À�ô�^ 27.1 %�ö�å�;�* ��
ö�µ�ù�•�A�‰


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


��õ�V��
¿ �03 �•�ö  

6 ���½�S�—�t	@
ö�µ�‰ 3 �ž 5 �ý 8 �• 236�À
��* �ô �é�q�Á �µ�|�¡  ì �ã �µ

�|�›�˜
��õ�‰	h�-�±T��õ�;�±�µ� �̃õ�µ�|�Ô�}�ß� �̃õ�-�Š�m6.�õ�‡�¬�±�ï�Ú

�¤�õ�4�Ç�•DÄ�Á �ô�•�Í�0 �4�Ç�•DÄ�Á 
ö�µ
(�í�ô�Å 107�À�ô�̂ 45.3 %�ö�å�;

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

	��µ�ö  

5-1-3 �,�X�¢
Þ  

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

�Ñ�S�—�Å	@�� 2 �ž 3 �ý 4 �• 57 �À
��*�ô�•�Í�0 �å�G
��÷
®�¼�z�»T��Á�, �ô

�é�q�� 29 �÷ 24 �À�ô �Ú�^ 50.9 %�÷ 42.1 %���Ù 5-3���ö  

3 ���½�S�t	@
ö�µ�‰�‰ 2 �ž 2 �ý 2 �• 25 �À
��*�ô�Á�å�G
� �÷�u�·�•DÄ

�Á�ô�•�Í �u�·�•DÄ�Á �Á�•�A�‰
Þ�‚�• �ö  

6 ���½�t	@
ö�µ�‰�‰ 2 �ž 3 �ý 4 �• 32 �À
��*�ô �é�q�Á �å�G
� �õ
®�¼�z

�»T� �õ �‡�¬�±�ï�Ú�¤ �õ �u�·�•DÄ�Á �ô�•�Í �u�·�•DÄ�Á�Á �•�A�‰
Þ�‚�• �ô �‡�¬

�±�ï�Ú�¤ �þ�Á�f�p�• �ö  

5-1-4 
��p�•�±
C
È�# 


��p�•�±
C
È�#�­�Á�A�Ç�æ�Î�6���ü�Ä�Ý�~�ô�Ì�0�l�”�•
;�d�æ�ã�ô�â

���¨�‚�0�:���d�æ�ã�ô�• �Ñ�S�—�Å	@�� 2 �ž 2 �ý 4 �• 12 �À
��*�ô�•�Í�0�4
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�Ç�•DÄ�Á
ö�µ
(�í�ô�Å 9 �À�ô�^ 75.0 %���Ù 5-4���ö  

3 ���½�S�—�t	@
ö�µ�‰ 1 �ž 1 �ý 2 �• 3 �À
��* �ô�Á �4�Ç�•DÄ�Á �÷�u�·�•

DÄ�Á�ô�•�Í �u�·�•DÄ�Á �Á�•�A�‰
Þ�‚�• �ö  

6 ���½�S�—�t	@
ö�µ�‰ 2 �ž 2 �ý 3 �• 9 �À
��* �ô �Á�µ�|�¡  ì �ã �/�J�»�&

.[�õ�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 �P�� 111�� ���K�÷�Þ

��112 ���ã �l�”�:���d�ô �S�—�H�@�]���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 
C
È�#�ƒ���K�X�¢
Þ�� 


C
È�#�ƒ���K�X�¢ 
Þ���•�Ñ�S�—�Å
ö�µ�‰ 3 �ž 4 �ý 12 �• 226�À
��*�ô

�•�Í�0�‰	h�-�±T��÷	¯ �m
ö�µ
(�í�ô �é�q�� 64 �÷ 62 �À�ô�Ú �^ 28.3�÷ 27.4%

���Ù 5-5���ö  

3 ���½�S�—
ö�µ�‰ 3 �ž 3 �ý 3 �• 11 �À
��*�ô�é�q�Á�‰	h�-�±T��õ �¸�'

6€�õ �4�Ç�•DÄ�Á�ô�•�Í�0�‰	h�-�±T�
ö�µ
(�í�ô�Å 7 �À�ô�̂ 63.6 %�ö�å�;�*

��
ö�µ�ù�•�A�‰
Þ�‚�•���¸�'6€ 1 �• �ù�f�p�•�÷���3�•�ß�•��	��µ�ö  

6 ���½�S�—
ö�µ�‰ 3 �ž 4 �ý 12 �• 215�À
��*�ô�é�q�Á �¸�'6€�õ�µ�|�¡

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


®�¼�z�»T��õ�V��
¿T��õ�;�±�µ�˜�©�4�Ç�•DÄ�Á �ô�•�Í�0 	¯�m 
ö�µ
(�í�ô�Å

62 �À�ô�^ 28.8 %�ô�•���Á�‰	h�-�±T��÷�µ�|�¡ ì �ô�é�q�� 57 �÷ 46 �À�ô�^

26.5�÷ 21.4 %�ö�å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�• ���¸�'6€ 1 �•�ù�f�p�•��	�

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

5-1-6 �K�X� 
Þ  
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�K�X� 
Þ �•�Ñ�S�—�Å
ö�µ�‰ 3 �ž 4 �ý 11 �• 94 �À
��*�ô�•�Í�0�V��
¿

T�
ö�µ
(�í�ô�Å 39 �À�ô�^ 41.5 %���Ù 5-6���ö  

3 ���½�S�—
ö�µ�‰ 1 �ž 1 �ý 3 �• 3 �À
��* �ô�é�q�Á�µ�|�¡  ì �õ �‰	h�-�±

T��õ�µ�|�›�˜
��ö�å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•��
ö�µ�ù���3�•�ß�•���/�J

�›�˜
� 1 �•�ö �> 109 ���Ò�È�ô �K�X� ���e�L�‘�µ�"���]�‘�ñ�»�³���À�,�÷

�‚�ô���Ú�í�»��	á�ô�*��
��*�Q�s�”�‘���b�A�K�ô �6�Þ�� 3 ���S�—
��ô�S�Þ

�Ð�À�3�Â
s�/�¹�À�ô�^�É�ó�µ�í�B�Á�“�À�,�÷�‚�ô �Q�”�•
;�d�S�—�‘�T�¤�h

�ÿ�ô�h�$�0
�
��‰
��+�ô�â���S�—�§�Æ�h�ÿ�ö  

6 ���½�S�—
ö�µ�‰ 3 �ž 4 �ý 11 �• 91 �À
��*�ô�é�q�Á���•�'6€�õ�µ�|�¡

 ì �ã �¤ �õ �£ �õ 	¯�m �ã �/�J�›�˜
� �õ �µ�|�›�˜
� �õ �‰	h�-�±T� �õ �V��
¿T� �õ �‡

�¬�±�ï�Ú�¤�õ�4�Ç�•DÄ�Á �ô�•�Í�0 �V��
¿T�
ö�µ
(�í�ô�Å 39 �À�ô�̂ 42.9 %�ö

�å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•�����•�'6€ 1 �• �ù�f�p�•���£�õ�‡�¬�±�ï�Ú�¤

2 �•�ù���3�•�ß�•�� 	¯�m �õ �/�J�›�˜
��õ�V��
¿T��; 3 �• �ö �����S�—
��ô�K

�X� 
Þ�^�p�¶�K�X��	á���â�$�6�‘�_�¡�6�B�»�ô �e�L
��p�þ�Ø�‚�ï���ô �\�f

�����ï�- �K�X� 
Þ�>���^�p�:�S�—�ô�â���S�—�‰�‘
��+�§�Æ�Z�í�ö  

5-1-7 �v�f��  

�v�f���• �Ñ�S�—�Å
ö�µ�‰ 3 �ž 4 �ý 11 �• 144�À
��* �ô �•�Í�0�µ�|�¡ ì


ö�µ
(�í�ô�Å 89 �À�ô�^ 61.8 %���Ù 5-7���ö  

3 ���½�S�—
ö�µ�‰ 3 �ž 4 �ý 10 �• 70 �À
��*�ô�é�q�Á�V��
¿�0 �õ�/�J�›

�˜
� �õ �µ�|�›�˜
� �õ �‰	h�-�±T� �õ �µ�|�¡  ì �õ �µ�|�#T� �õ �µ�|�Ô�}�ß�˜ �õ �;

�±�`�˜�õ�-�Š�m6.�÷�4�Ç�•DÄ�Á�ô�•�Í�0�4�Ç�•DÄ�Á
ö�µ
(�í�ô�Å 45 �À�ô

�^ 64.3 %�ö�å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•��
ö�µ�ù���3�•�ß�•���V��
¿�0

�÷�/�J�›�˜
� 2 �•�ö  

6 ���½�S�—
ö�µ�‰ 3 �ž 4 �ý 10 �• 63 �À
��*�ô�é�q�Á �¸�'6€�õ�µ�|�¡

 ì �ã �g���•Së �õ 	¯ �m�ã �/�J�»�&.[ �õ �/�J�›�˜
� �õ �‰	h�-�±T� �õ �V��
¿T� �õ

�µ�|�Ô�}�ß�˜ �õ�4�Ç�•DÄ�Á�ô�•�Í�0�µ�|�¡ ì 
ö�µ
(�í �ô�Å 42 �À�ô�^ 66.7%�ö

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

�•�þ���g���•Së �õ 	¯�m �õ�/�J�›�˜
� �õ�V��
¿T��; 4 �• �ö  
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�Ù 5-1 
��p�•�O
��*�”���-�é��  

 
�Ù 5-2 �Ï�ê���¢
Þ
��*�”���-�é��  
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�Ù 5-3 �,�X�¢
Þ
��*�”���-�é��  

 
�Ù 5-4 
��p�•�±
��*�”���-�é��  
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�Ù 5-5 
C
È�#�ƒ���K�X�¢
Þ��
��*�”���-�é��  

 
�Ù 5-6 �K�X� 
Þ
��*�”���-�é��  



 

5-13 

 

 
�Ù 5-7 �v�f��
��*�”���-�é��  

  



 

5-14 

 

5-2 �:�õ�*�S�—�H�@  

�•	@���-�ƒ�‹�Ñ�÷�ƒ�’�Ñ�S�—�C�¢�‹���‘
��p�6�:�S�—�Í�ô�t	@�-�¡

�Ý�X
��p�÷�•�¢� 
Þ
ó
 
ö�µ�‰ 2 �ý 3 �• 104 �+�:�õ�* ���Ä 5-3���ô�é�q�Á

�Ï�‰�:�ý�‘�‰�k�a�:��Macrobrachium asperulum ���õ�h
“�a�:��M. latimanus���õ

�÷�R�p�:�ý�‘�¯�Á�e�/�:�� Neocaridina denticulate���ô�0
��>� �‘�‰�k�a�:

�Á�,	>�ì���•�ö�\�f�h
“�a�:�Á
��p�ã�ý�0�÷ �K�X�¢
Þ��
ö�µ�‰�‘�Á�^
G

�‰
Þ�‚�• �ö  

5-2-1 
��p�•�O  

�¡�Ý�X
��p�-�ƒ�‹�Ñ�÷�ƒ�’�Ñ�S�—�÷�‹���‘
��p�6�:�S�—�Í�Å
ö�µ�‰

2 �ý 3 �• 25 �+�:�õ�*�ô�é�q�Á�‰�k�a�:�õ�h
“�a�:�õ�¯�Á�e�/�: �ö  

3 ���½
��p�S�—
ö�µ�� 1 �ý 2 �• 3 �+�:�õ�*�ô�é�q�Á�‰�k�a�:�÷�h
“�a

�:�ù�•�Í�h
“�a�:�Á�•�A�‰
Þ�‚�•�ö  

4 ���½
��p�6�:�S�—
ö�µ�� 1 �ý 2 �• 5 �+�:�õ�*�ô�Á 3 �+ �‰�k�a�:�÷ 2

�+�h
“�a�:�ù�•�Í�h
“�a�:�Á �•�A�‰
Þ�‚�•�ö  

6 ���½
��p�S�— 
ö�µ�� 2 �ý 3 �• 17 �+�:�õ�*�ô�Á 11 �+�‰�k�a�:�õ 2 �+

�h
“�a�:�÷ 4 �+�¯�Á�e�/�:�ù�•�Í�h
“�a�:�Á�•�A�‰
Þ�‚�•�ö  

5-2-2 �Ï�ê���¢
Þ 

�Ï�ê���¢
Þ�Å
ö�µ�‰�‰�k�a�:�÷�¯ �Á�e�/�:�Å 3 �+�ö  

3 ��
ö�µ�‰�k�a�:�÷ �¯�Á�e�/�:�Ú 1 �+�ù�•�A�‰
Þ�‚�•��
ö�µ�ö  

6 ��
ö�µ�� 1 �+�‰�k�a�:�ù�•�A�‰
Þ�‚�•��
ö�µ�ö  

5-2-3 �,�X�¢
Þ  

�,�X�¢
Þ�Å
ö�µ�‰ �‰�k�a�:�÷�¯�Á�e�/�:�Å 56 �+�ö  

3 ��
ö�µ�� 11 �+�‰�k�a�:�ö  

6 ��
ö�µ�� 45 �+�‰�k�a�:�÷ 1 �+�¯�Á�e�/�:�ö  

5-2-4 
��p�•�±
C
È�# 
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��p�•�±
C
È�#�Å
ö�µ�‰�‰�k�a�:�÷ �¯�Á�e�/�:�Å 16 �+�ö 

3 ��
ö�µ�� 2 �+�‰�k�a�:�ö  

6 ��
ö�µ�� 43 �+�‰�k�a�:�÷ 1 �+�¯�Á�e�/�:�ö  

5-2-5 �K�X�¢
Þ  

�K�X�¢
Þ�Å
ö�µ�‰ 1 �+�:�*�ô�Á�h
“ �a�:�ö  

3 ��
ö�µ�‰ 1 �+�•�A�‰
Þ�‚�•�‘�h
“�a�:�ô6 �����S�—�‰�:�õ�*�ö  

�K�X�¢
Þ �h�$ �S�—�‰�:�õ �*�ô �Q
È�‚�â�Á��
 �ú �í�f�Á���]�“�À�,�÷

�‚�ô�*���¬�h�®�ô�:�õ�*�;�í
È�“�‚�Ì�~�Ý�ç��
È	ò�ô�â���ü���Æ�C�ÿ �ö  

5-2-6 �K�X� 
Þ  

�K�X� 
Þ�-�•�Ñ�S�—
º�Ô�ã���S�—�‰�:�õ�*�ô�•	š�â���@�¨�¶�K�X�¢


Þ�ì�Õ�ô�÷
È�æ� �
�Á�ß�ì�Z�¬� �
�ô�:�õ�*�;�í
È�“�‚�Ì�~�Ý�ç��
È	ò�ô

�â���h�$
�
��‰�ö  

5-2-7 �v�f��  

�v�f���Å
ö�µ�‰ 1 �+�‰�k�a�:�÷ 1 �+�¯ �Á�e�/�:�ö  

�•�Í 3 ��	��µ�‰ 1 �+�‰�k�a�:�ö6 ��
ö�µ�‰ 1 �+�¯�Á�e�/�: �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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5-3 
��*���^�W
����h�H�@  

5-3-1 
��*�é�r  

�i�õ�x�ó�Ð�(�‡�o 92 ���K�¡�Ý�X
��p
�
È�S�—�)�õ�(94 ���K�µ�˜�›�?��

�¡�Ý�¤�^�¿
È�æ�“�
�÷
��*�S�—�ô�2�)�õ�(94 ���K�¡�Ý�X
��p
�
È�‘�W�¶�¢

� 
Þ�^�p���q�“�
�q
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5-4 ��
È�2�]�S�—�H�@  

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

�æ�ã��
È�2�]�ô�â�����¾�I��
È�2�]�æ�ã�‘
ó
 	@���Ï�ê���¢
Þ�õ�K�X� 
Þ

�0�÷�v�f���; 3 	•
ó
 �ö  

�•�Ñ���S�—�H�@�t�Å
ö�µ�‰ 7 �ž 21 �ý 3,378�+��
È�2�]�� �Ä 5-6���ô�é

�q�Á�ú� � 
µ�ž� �Trichoptera � � �Ð�A�¡� , �ý� �Stenopsychidae ���õ �¬�¡ � , �ý

��Rhyacophilidae���õ	Ã�¡�,�ý��Hydroptilidae ���õ
¦�¡�,�ý�� Hydropsychidae���õ

� … � ¡ � , � ý �� Psychomyiidae�� � ô & ¬ + J � ž � � Ephemeroptera� � � Ð � » & ¬ + J � ý

�� Ephemerellidae���õ�d�ï&¬+J�ý��Baetidae ���õ�g&¬+J�ý�� Heptageniidae���õ�’

&¬+J�ý��Caenidae���ô�Ì�Ë�ž��Odonata ���Ð�I/z�ý��Euphaeidae ���~�(�ý

�� Gomphidae���ô�Ë
µ�ž��Coleoptera ���Ð�Ï���]�]�ý��Elmidae ���õ�g�]�]�ý

�� Psephenidae���ô�ˆ
µ�ž�� Diptera���Ð�µ
è�ý�� Tipulidae���õ �&�ý��Simuliidae ���õ

�`
è�ý��Chironomidae ���õ �¸	:�ý ��Empididae���õ3i�ý��Ceratopogonidae ���õ

�Í3i�ý ��Tanyderidae���ô�R
µ�ž�� Lepidoptera���Ð�y�,�ý��Pyralidae ���ô
Ç
µ

�ž�Ð
��Ë�ý��Corydalidae ���ö  

5-4-1 �Ï�ê���¢
Þ 

�Ï�ê���¢
Þ�Å
ö�µ�‰ 6 �ž 16 �ý 1,815�+��
È�2�]�ö  

3 ���½�S�—
ö�µ�‰ 5 �ž 13 �ý 1,239 �+�ô�é�q�Á �A�¡�,�ý�õ�¬�¡�,�ý�õ


¦�¡�,�ý�õ�…�¡�,�ý�õ�»&¬+J�ý�õ�d�ï&¬+J�ý�õ�g&¬+J�ý�õ�’&¬+J�ý�õ�g�]

�]�ý�õ�Ï�A�]�]�ý�õ�`
è�ý�õ�¸	:�ý�õ�y�,�ý �ö  

6 ���½�S�—�Å
ö�µ�‰ 6 �ž 13 �ý 576�+��
È�2�]�ô�é�q�Á �A�¡�,�ý�õ	Ã

�¡�,�ý�õ
¦�¡�,�ý�õ�»&¬+J�ý�õ�d�ï&¬+J�ý�õ�g&¬+J�ý�õ�’&¬+J�ý�õ�I/z�ý�õ

�g�]�]�ý�õ�Ï�A�]�]�ý�õ�`
è�ý�õ3i�ý�õ�y�,�ý�ö  

�ƒ�‹�Ñ�?�ƒ�’�Ñ�ç�ü���Æ�”����	_�� �Ù 5-9���ô �0�^ 46.1 %�‘�g�]�]�ý �õ

�^ 20.8 %�‘�d�ï&¬+J�ý�õ�^ 13.4 %�‘
¦�¡�,�ý �€���ü���Æ�¢�Ð�ì���ö�i�õ

�I�å�ÿ�Ð���“�2�]�p�±�ô�Q�â�U�Ï�ê���¢
Þ�Ð���f�¦�-�e�&�‰�3�K�ô�•�Í��

�0�g�]�]�÷�g&¬+J�ù���f�h�Á�õ�B�ô�I�¢��
ó
 �‘���f�ì�½�ó�ö  
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5-4-2 �K�X� 
Þ  

�K�X� 
Þ�t	@
ö�µ�‰ 3 �ž 6 �ý 107�+��
È�2�]�ö  

3 ���½
ö�µ�� 3 �ž 4 �ý 32 �+�ô�é�q�Á
¦�¡�,�ý�õ�d�ï&¬+J�ý�õ�&�ý�õ

�`
è�ý�ö  

6 ���½�S�— 
ö�µ�� 3 �ž 5 �ý 75 �+�ô�é�q�Á
¦�¡�,�ý�õ�d�ï&¬+J�ý�õ�g

&¬+J�ý�õ�’&¬+J�ý�õ�`
è�ý �ö  

�ƒ�‹�Ñ�?�ƒ�’�Ñ�ç�ü���Æ�”����	_�� �Ù 5-10���ô�0 �^ 48.6 %�‘�d�ï&¬+J

�ý�õ�^ 26.2 %�‘�`
è�ý �õ�^ 16.8 %�‘�’&¬+J�ý �€���ü���Æ�¢�Ð�ì���ö�^�É

�í�f�o�Á�0�“�À�,�÷�‚�Á�,�ô�>���^�p	_�H�m
ç�ô�C�¢ 6 ���½�S�—�û��
¸

��	^�Ø�ô�â
ó��
È�2�]�§�Æ�÷�•�*�µ
o
ç�ÿ�Á�^�É�í�f�ï�B�C�¢�^���µ�Æ

���‡�Ð�H�@�ö  

5-4-3 �v�f��  

�v�f���t	@
ö�µ�‰ 6 �ž 13 �ý 1,456�+ ��
È�2�]�ö  

3 ���½
ö�µ�� 5 �ž 12 �ý 1,377 �+�ô�é�q�Á�A�¡�,�ý�õ
¦�¡�,�ý�õ�…�¡

�,�ý�õ�d�ï&¬+J�ý�õ�’&¬+J�ý�õ�I/z�ý�õ�~�(�ý�õ�g�]�]�ý�õ�Ï�A�]�]�ý�õ

�µ
è�ý�õ�`
è�ý�õ�Í3i�ý�ö  

6 ���½�S�— 
ö�µ�� 3 �ž 3 �ý 76 �+�ô�é�q�Á�d�ï&¬+J�ý�õ�g�]�]�ý�õ�`


è�ý �ö6 ���½�S�—�û��
¸��	^�Ø �ô�v�f��� 
Þ���Æ�h�µ�ô �Þ����
È�2 �]�â�^

�����‡�6�h�ƒ�‹�Ñ �ÿ�ö  

�ƒ�‹�Ñ�?�ƒ�’�Ñ�ç�ü���Æ�”����	_�� �Ù 5-11���ô �0�…�¡�,�ý �õ �d�ï&¬+J

�ý�õ
¦�¡�, �ý�õ �Ï�A�]�]�ý�‘��
È�2�]�€���ü���Æ�¢�Ð�ì���ô�é�q�^ 26.2%�õ

22.3 %�õ21.8 %�õ 18.1 %�ù�d�ï&¬+J�ý�¦�-�ø�K�!�‰���q�Ð�p�±�ô�â���è��

��
ö�µ�‰�‘�•�*�0�÷�§�Æ�h�•�4
 �ÿ�ô�Ý�Q�â
ó��
ó
 �‘���f�¨�¦�-�e�&

�‰���q�ö
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�Ù 5-9 �Ï�ê���¢
Þ��
È�2�]�”���-�é��  

 
�Ù 5-10 �K�X� 
Þ��
È�2�]�”���-�é��  
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�Ù 5-11 �v�f����
È�2�]�”���-�é��  

5-5 �O�‚��
L
Þ�“�‚�S�—�H�@  

�—�-
L
Þ�O�‚�‘�q
ó�x�ê�5�Æ�I�Ü
]���¶�q
ó�@���ô
��p�•�O�õ
��p�•

�±�©�K�X� 
Þ�;
ó
 �â�Á�¯�†�x�È�ô�q
ó�@���`�Ì�µ�ô�z�û�-�Ï�ê���¢
Þ�õ

�,�X�¢
Þ�õ�K�X�¢
Þ�÷�v�f��� 
Þ�; 4 	•�¬
 �ô�¹���d�Ñ���O�‚��
L
Þ�“

�‚�‘�æ�¬�÷���Ó�ù�d�Ñ���ã���æ�ã�‰�O�‚��
L
Þ�“�‚�ö�O�‚��
L
Þ�“�‚�h�~

�Ý�ç�É���q�“�Ï�ô�ç�¬�O���q�Ì�0�6
n�“�Ï�ô�•	@���‘
ó
 �Í�]���,�X�¢
Þ

�‚�¦�-�É���q�ô�•�4
ó
 �µ�ÿ�‚�¬�O���q�ô�â
ó�Á���æ�ã�‰�O�‚��
L
Þ�“�‚

�‘	š�â�ö  

5-6 ���f
ó�Æ�H�@  

�ƒ�‹�Ñ�?�ƒ�’�Ñ�S�—����
ó
 �ã�¹���•�����f
ó�Æ�ô
��p�•�O�þ�¹��

�Ÿ���ô
ó�Æ�§�õ�õ �Ä 5-7�ô �\�f�¨�-�,�X�¢
Þ�¹���ƒ�‹�÷�ƒ�’�Ñ
=
Ú�A�0� 


ó�ô�H�@�õ �Ù 5-12�÷�Ä 5-7�ö
%�õ�I�å�ÿ�æ�‹�Ð�^�¿�&�‰�p�§��River Pollution 

Index�ùRPI���0�÷�Œ�*���O�±�—�ô�•	@���¶ RPI �0�÷�Œ�*���O�±�—���Å���Ð
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�è�ž�Á�‹
<�� DO���÷ pH 	v�ô�( 4 ���½
��p�Ð�‹
<�Á 4.67 mg/L �e�-�Œ�*��

�O�±�—�f�ô�•�© �•	@����
ó�Ð pH 	v�©�‹
<�ÿ�ç RPI �‘�‚���1���™�&�‰�0�÷

�Œ�*���O�±�—�‘��
N�ã�ù�,�X�¢
Þ�•�Ñ�‘
=
Ú� 
ó�H�@�ã�Á�×�È 0 mg/L�ù

�I�¢�¡�Ý�X�÷�•�¢� 
Þ�Ô�‘���f�ì�½�<�ó�ô���H�@�¨�¥��
��*�0�÷��
È�2

�]�S�—�H�@�ô�ç�¡�Ý�X�¢� 
Þ�Ô�ÿ��
ö�µ�‰�!�3�C���f�‘�µ�|�Ô�}�ß� �̃õ�g

�]�]�;�ù���f	>���h�Á�D
1�‘�“�‚�ö  

�Ä 5-7 �Ú
ó
 ���f
ó�Æ�H�@  

 

  
�Ù 5-12 �,�X�¢
Þ
=
Ú� 
ó�H�@  

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

�—�ž�È�¡�Ý�X�Õ�È�‘�?���µ���õ�Ï�ê���õ���·�±�÷�ß�f�µ�� �; 4 	•�€
ó
 

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

�•���K 1~5 ���‘���f�q
ó�§�õ�õ�Ä 5-8 ���¢�ö�•�Í�¡�Ý�X�Õ�È�ç�¢
Þ

�‘
ó
 �Á�?���µ���¶�Ï�ê���ô�÷�ç� 
Þ�‘�����·�±�¶ �ß�f�µ��
ó
 �ö  

�¢
Þ�‘�?���µ�� 1~4 ���Í�ô 2 ���‘�“�ï�!
<�Æ�Á 13.5�ô�¬�@�Œ�*���O�±

�—�“�ï�!
<�Æ 2.0�ù�0 RPI �p�§�p�î�ô 2 ���þ�Á 2.3�ô�Á�ø�K�!�‰�ô�•�©���½

�ã�Á 1.0�÷ 1.5�ô�Á�‚���1���™�&�‰�‘���O�ö  

�¢
Þ�‘�Ï�ê�� 1~4 ���Í�ô3 ���‘�“�ï�!
<�Æ �Á 28.5�ô�¬�@�Œ�*���O�±

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

� � � • (�W) 18.6 26.8 20.2 26.7 17.9 21.2 25.9 18.9 26.2 18.9 25.6 18.8 25.2 16.8 27.0

� ä � • � K (�T S/cm) 259 228 264 412 260 227 220 256 239 262 247 263 230 260 214

TDS(mg/L) 130 110 132 206 130 122 108 129 120 131 123 131 115 130 107

� v � K (‰) 0.12 0.10 0.13 0.20 0.12 0.12 0.10 0.12 0.11 0.13 0.12 0.13 0.11 0.10 0.10

� ‹ 
 < (mg/L) 10.09 8.85 7.75 6.59 10.45 4.67 9.16 10.44 7.87 10.18 9.01 10.33 8.76 10.82 8.54

pH	v 8.70 8.84 8.63 8.59 8.63 8.10 8.60 8.69 8.58 8.61 8.79 8.61 8.48 8.48 8.49

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

112��


 ó � è \
 ó 
  
� Ï � ê � � � ¢ 
 Þ � , � X � ¢ 
 Þ 
 � � p � • � O 
 � � p � • � ± � K � X � ¢ 
 Þ � K � X �   
 Þ � v � f � �
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�—�ù�0 RPI �p�§�p�î�ô 3 ���Á 3.3�ô�Á�Í�K�!�‰���O�ô�•�©���½�ã�Á 1.0�ô�Á

�‚���1���™�&�‰�ö �“�ï �!
<�Æ�Á
»
<�u�-
]�Ó
��Ô�ã�÷
]�Ó�Ó�‹���¹� �ô�-

���O�é�>�����‚
���
»�Ð
<
;�ù�â���â�� 3 ���“�ï�!
<�Æ�f�¤�Z�/�‘	š�â�ô

�Q
È�Á�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  

� 
Þ�‘���·�± 1~4 ���½�‘�µ�	���u���ã�¬�@�Œ�*���O�±�—�Ì�ÿ�ù�0 RPI

�p�§�p�î�ô1~4 ���ã�Á 1.0�ô�Á�‚���1���™�&�‰���O�ö  

� 
Þ�‘�ß�f�µ�� 1~4 ���½�‘�“�ï�!
<�Æ�ã�¬�@�Œ�*���O�±�—�ù�0 RPI

�p�§�p�î�ô 4 ���þ�Á 2.3�ô�Á �ø �K�!�‰�ô�•�©���½�ã�e�- 1.5�ô�Á�‚���1���™

�&�‰���O�ö  

�—�I�å�ÿ
œ�n�Ð���f�§�õ�¶�\
Q
ó�Æ�Ð�H�@�ì�È �ô�I�¢�¡�Ý�X�÷�•�¢

� 
Þ�Ô�‘���f�ì�½�<�ó�ô�û��� 
Þ�‘���·�±���f�æ�¬�æ�ú�Á�`�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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5-7 
��p�¬�ò�q
ó���@  

�•	@���ï�»�Ã�û�‘	@��
ó�Æ�ú�O�ô�§�÷
��p
(�¢�¤���ƒ 7 �¤���ƒ 7-11

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

�¾�I�Õ
��Æ
ó�¹�����Ä 5-9~�Ä 5-11���ö  

3 �� 9 ���¡�Ý�X�½���t�•�¬�Æ�Á 23.90 cms�� �Ä 5-12���ô
��p�…�¤�ï���ô

�–�Û
��„���«�¬�ô
²	ß�«�¬ 20.0 �æ�é�ô
(�-�À�þ�«�¬	
 6.0 �æ�é�ô�¬�ò	


�ß�- 0.6~1.1 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
 1.0 m/s�ô��
ó�³�t�¬

�Æ�Á0.30 cms�ô
��p�¬�Æ	
�;�-�Û	@�¬�Æ 0.3 cms�ö 

4 �� 26 ���¡�Ý�X�½���t�•�¬�Æ�Á 14.39 cms���Ä 5-12���ô
��p�…�¤�ï���ô

�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 17.5 �æ�é�ô
(�-�À�þ�«�¬	
 8.0 �æ�é�ô�¬�ò

	
�ß�- 0.7~1.6 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
 1.3 m/s�ô��
ó�³�t

�¬�Æ�Á 0.37 cms�ô
��p�¬�Æ�/�-�Û	@�¬�Æ 0.3 cms�ö 

6 �� 6 ���¡�Ý�X�½���t�•�¬�Æ�Á 20.58 cms�� �Ä 5-12���ô
��p�ï���…�¤�ô

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

	
�ß�- 0.7~1.4 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò	
�ß�- 0.9~1.0 m/s�Ð

�Ô�ô��
ó�³�t�¬�Æ�Á 0.34 cms�ô
��p�¬�Æ�/�-�Û	@�¬�Æ 0.3 cms�ö 

�•���K�¢�J��
��p�–�Û
��„�÷�È�þ�¬�ò	
�ß�- 0.6~1.4 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 �� maximum burst speed, 

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

m/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�- 4.9 �÷ 52.0 �æ�é

�Ð�Ô�ô�*�¬�x 9 ���0�¢�‘	•�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 5-9 
��p���#�–�Û
��„�ˆ�¬���A�÷�¬�ò  

 

�Ä 5-10 
��p���#�–�Û�È�þ�¬�ò  

 

�Ä 5-11 
��p�¬�Æ�Ä  

 

 

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

���A (m) 0.060 0.110 0.200 0.080 0.110 0.175 0.070 0.125 0.195
0.6 0.8 1.0 0.7 0.9 1.3 0.7 1.0 1.4
0.7 0.8 1.1 0.7 0.9 1.6 0.7 0.9 1.3
0.6 0.9 1.1 0.7 0.8 1.4 0.7 0.9 1.3

�s�¡�¬�ò (m/s) 0.7 0.9 1.1 0.7 0.9 1.4 0.7 0.9 1.3


ó�è�]���½
3�� 4�� 6��

�¬�ò (m/s)


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

1.0 1.3 1.0
1.0 1.3 0.9
1.0 1.3 0.9

�s�¡�¬�ò (m/s) 1.0 1.3 0.9

�¬�ò (m/s)


ó�è�]���½ 3�� 4�� 6��
�«�¬�¬�Æ(cms) 0.21 0.25 0.25
�È�þ�¬�Æ(cms) 0.09 0.12 0.08
�t�¬�Æ (cms) 0.30 0.37 0.34
�Û	@�¬�Æ(cms) 0.3 0.3 0.3
�¡�Ý�X���s�¡�•�¬�Æ (cms) 21.17 17.10 20.26
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d�K�ö�‚�•�f
d�K�”�p�Ä�¢�Œ�æ�T�Í�‚�•�Ð�§�Æ�ô�‚�•�¡�ì�K�‚�p

�“�‚���ã�Í�Ì�Õ�‚�•	•�O�é�r�Ð�¡�ì�3�K���ì�;���ô�6�‚�•�í�¬���Õ
��5

�Æ�‚�•�f
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5-8-1 112���K�W
� �é�K 

�—�Ú�¬
 �0�‚�•�§�� S���÷�t	•�O�§��N ��	@�‰���³�Ð�ƒ�‹�Ñ�?�ƒ�d�Ñ

�‘�‚�•�f
d�K�� Dmg���Á�ú �Ï�ê���¢
Þ 2.22�õ 1.28�ù�,�X�¢
Þ 0.31�õ 0.87�ù
�

�p 3 �� 3.40�õ4 ���6�:�S�— 3.33�õ6 �� 2.53�ù
��p�•�±
C
È�# 0.91�õ0.91�ù

�K�X�¢
Þ 0.83�õ2.05�ù�K�X� 
Þ 1.82�õ 2.22�ù�v�f�� 1.59�õ2.17�ö�—�Ú�¬
 

�f
d�K�Q�î�@
��p�ƒ�‹�Ñ�Á�����¬
 
(�/�ö�þ�O�¢
��p�•�O�f
d�K�h�/�ô�•

���Á�Ï�ê���¢
Þ�õ�K�X� 
Þ�÷�v�f�� ���Ä 5-13���ö  

�—�Ú�¬
 �‚�•�§�Æ�� S���÷	•�O�§�� N����	@�‰�@�Ð�ƒ�‹�Ñ�?�ƒ�’ �Ñ�‘

�T�f�K ��H ’ �� �é�q�Á �ú �Ï�ê���¢
Þ 2.06�õ 1.48�ù �,�X�¢
Þ 0.28�õ 0.75�ù 
��p

3 �� 2.35�õ4 ���6�:�S�— 2.29�õ6 �� 2.28
��p�•�±
C
È�# 0.64�õ0.68�ù�K�X

�¢
Þ 0.86�õ1.80�ù�K�X� 
Þ 1.10�õ1.61�ù�v�f�� 1.40�õ1.26�ö�—�Ú�¬
 �T�f

�K�Q�î�@
��p�ƒ�‹ �Ñ�Á�����¬
 
(�/�ô�þ�O�¢�Ï�ê���¢
Þ�©
��p�•�O�T�f

�K�ì�½�/�ô�•���Á�v�f�����Ä 5-13���ö  

�,�X�¢
Þ�÷
��p�•�±
C
È�#�â�Á�]�l�”�:���¾�I�S�—�ô�x�š�Æ�Ì�Õ�ô�*
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��p�•�±
C
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�¡�ì�K�Q�î�@ �K�X� 
Þ�ƒ �‹ �Ñ�Á�����¬
 
(�/�ô�þ�O�¢
��p�•�O�©�Ï�ê��

�¢
Þ�T�f�K�h�/�ô�•���Á �K�X�¢
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“-“ �Ä�¢�‚�•�§���t	•�O�§�ü�e���d	@�‰�ö 

 
�Ù 5-13 112 �� 3 ���½�Ú�¬
 �5�‰����  

 
�Ù 5-14 112 �� 6 ���½�Ú�¬
 �5�‰����  

3�� 6�� 3�� 6�� 3�� 4�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 6��
�t	•�O�§�) N�* 225 236 25 32 199 302 252 3 9 11 215 3 91 81 63
�‚�•�§�) S�* 13 8 2 4 19 20 15 2 3 3 12 3 11 8 10
Dmg���f
d�K�� 2.22 1.28 0.31 0.87 3.40 3.33 2.53 0.91 0.91 0.83 2.05 1.82 2.22 1.59 2.17
H' ���T�f�K�� 2.06 1.48 0.28 0.75 2.35 2.29 2.28 0.64 0.68 0.86 1.80 1.10 1.61 1.40 1.26
J���¡�ì�K�� 0.80 0.71 0.40 0.54 0.80 0.77 0.84 0.92 0.62 0.78 0.73 1.00 0.67 0.67 0.55
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n �Ï�ê���¢
Þ �,�X�¢
Þ 
C
È�# �K�X�¢
Þ �K�X� 
Þ �v�f�� 
��p
225 13 - - - - - -
199 * - - - - - 19
81 11.4 - - - - 8 14.5
25 8.1 2 - - - 6.0 9.9
11 5.8 *(< 2) - 3 - 4.2 6.7
3 2.6 *(< 2) 2 1.9 3 2.1 2.7

3��

n �Ï�ê���¢
Þ �,�X�¢
Þ 
C
È�# �K�X�¢
Þ �K�X� 
Þ �v�f�� 
��p
252 - - - - - - 15
236 8 - - - - - *
215 * - - 12 - - *
91 6.9 - - 10.2 11 - 13.2
63 6.5 - - 9.3 * 10 12.3
32 5.7 4 - 7.4 7.0 * 10.3
9 3.9 * 3 4.5 4.1 3.5 5.8

6��
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“ -“ �Ä�¢�‚�•�§�0���t	•�O�§�ü�e���d	@�‰�ö 

  

�ƒ�‹�Ñ �ƒ�’�Ñ
109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 222 306 137 225 267 182 190 236
�‚�•�§�) S�* 8 12 14 13 11 11 13 8
Dmg���f
d�K�� 1.30 1.92 2.64 2.22 1.79 1.92 2.29 1.28
H'���T�f�K�� 1.45 1.42 2.15 2.06 1.83 1.82 1.91 1.48
J���¡�ì�K�� 0.70 0.57 0.81 0.80 0.76 0.76 0.74 0.71

�Ï�ê���¢
Þ

�“�‚�p�§�]�Ñ�]��

�ƒ�‹�Ñ �ƒ�’�Ñ
109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 1 1 7 25 106 0 0 32
�‚�•�§�) S�* 1 1 4 2 3 0 0 4
Dmg���f
d�K�� - - 1.54 0.31 0.43 - - 0.87
H'���T�f�K�� 0.00 0.00 1.28 0.28 0.77 0.00 0.00 0.75
J���¡�ì�K�� - - 0.92 0.40 0.70 - - 0.54

�“�‚�p�§�]�Ñ�]��

�,�X�¢
Þ

�ƒ�‹�Ñ �ƒ�‹���6�:�S�— �ƒ�’�Ñ
109 110 111 112 109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 412 232 326 199 587 200 535 302 615 206 45 252
�‚�•�§�) S�* 14 14 13 19 11 14 16 20 19 15 8 15
Dmg���f
d�K�� 2.16 2.39 2.07 3.40 1.57 2.45 2.39 3.33 2.80 2.63 1.84 2.53
H'���T�f�K�� 1.95 2.23 1.94 2.35 1.79 1.63 1.61 2.29 1.85 1.62 1.48 2.28
J���¡�ì�K�� 0.74 0.84 0.76 0.80 0.75 0.62 0.58 0.77 0.63 0.60 0.71 0.84

�“�‚�p�§�]�Ñ�]��


��p



 

5-47 

 

�Ä 5-15 109~112�� �Ú�¬
 �Õ�Ñ �í�¬���p�§ �� �» ��  

 

 
 

 

 
“ -“ �Ä�¢�‚�•�§�0���t	•�O�§�ü�e���d	@�‰�ö 

  

�ƒ�‹�Ñ �ƒ�’�Ñ
109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 4 8 1 3 1 2 17 9
�‚�•�§�) S�* 1 1 1 2 1 2 3 3
Dmg���f
d�K�� 0.00 0.00 - 0.91 - 1.44 0.71 0.91
H'���T�f�K�� 0.00 0.00 0.00 0.64 0.00 0.69 0.81 0.68
J���¡�ì�K�� - - - 0.92 - 1.00 0.74 0.62

�“�‚�p�§�]�Ñ�]��


��p�•�±
C
È�#

�ƒ�‹�Ñ �ƒ�’�Ñ
109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 69 61 14 11 42 49 39 215
�‚�•�§�) S�* 4 5 3 3 6 8 6 12
Dmg���f
d�K�� 0.71 0.97 0.76 0.83 1.34 1.80 1.36 2.05
H'���T�f�K�� 1.10 0.93 0.66 0.86 1.46 1.85 0.87 1.80
J���¡�ì�K�� 0.79 0.58 0.60 0.78 0.82 0.89 0.49 0.73

�K�X�¢
Þ

�“�‚�p�§�]�Ñ�]��

�ƒ�‹�Ñ �ƒ�’�Ñ
109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 8 88 41 3 22 19 26 91
�‚�•�§�) S�* 4 10 5 3 6 6 6 11
Dmg���f
d�K�� 1.44 2.01 1.08 1.82 1.62 1.70 1.53 2.22
H'���T�f�K�� 1.26 1.63 1.07 1.10 1.72 1.41 1.54 1.61
J���¡�ì�K�� 0.91 0.71 0.66 1.00 0.96 0.79 0.86 0.67

�“�‚�p�§�]�Ñ�]��

�K�X� 
Þ

�ƒ�‹�Ñ �ƒ�’�Ñ
109 110 111 112 109 110 111 112

�t	•�O�§�) N�* 38 162 70 81 48 24 24 63
�‚�•�§�) S�* 7 9 10 8 13 9 9 10
Dmg���f
d�K�� 1.65 1.57 2.12 1.59 3.10 2.52 2.52 2.17
H'���T�f�K�� 1.21 1.16 1.31 1.40 2.17 1.73 2.03 1.26
J���¡�ì�K�� 0.62 0.53 0.57 0.67 0.85 0.79 0.92 0.55

�“�‚�p�§�]�Ñ�]��

�v�f��
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