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Abstract 

This project completed the ecological monitoring of fishway and the 
upper and lower reaches of Shih-Gang Dam on March 9-10, June 9-10, August 
18-19, and November 11-12, and two additional investigations of Shih-Gang 
Dam fishway were completed on April  29 and September 29. A total of 2,831 
fishes in 4 orders, 9 families, 28 species; 277 crustaceans in 1 order, 2 families 
and 3 species; 8,131 aquatic insects in 7 orders, 23 families; and none of 
zooplankton were recorded in Shih-Gang Dam fishway and the upper and lower 
reaches stations. A total of 1,211 fish in 3 orders, 5 families, 23 species and 165 
crustaceans in 1 order, 2 families, 3 species were recorded in the six surveys in 
the fishway. Ecological survey results show that this section of the river has 
low environmental pollution and abundant biological resources. The records 
include conservation species like Liobagrus formosanus, Sinogastromyzon 
puliensis, and migratory species like Anguilla marmorata, Sicyopterus 
japonicus, Macrobrachium latimanus, as well as the more sensitive to water 
quality, like Onychostoma barbatulum, Hemimyzon formosanus, have also 
recorded, if the fishway can be fully established in the future, it is believed that 
the ecosystem of this section of the river will be more complete. 

After comparing the fish survey with the historical records, this project 
has newly added 1 species of fish records: Distoechodon compressus. In 
addition, Onychostoma alticorpus and Spinibarbus hollandi that have been 
recorded since 107 are invasive species native to the eastern and southern 
watersheds of Taiwan. According to the record results this year, it can be 
confirmed that Onychostoma alticorpus and Spinibarbus hollandi have invaded 
to large scales. 

After investigation of this project, it is found that the entrance and the first 
section of the fishway have been siltated to form a slow watershed type. The 
rest pool of the first section is also overgrown with vegetation. In April, the 
water volume is extremely small. The bottom holes in section one and section 
two are blocked by mud and sand. Since there has been a problem of blockage 
between the fishway entrance and the first section of the fishway in the past, it 
is mainly due to the backwater of the stilling basin. If the stilling basin is too 
high and the flow of the fishway is insufficient, the fishway entrance may be 
silted. It is recommended to pay attention to the flow conditions of this section 
in the future, and increase the discharge flow of the fishway when necessary, 
so that the silt in the culvert section at the entrance of the fishway can be 
discharged out of the stilling basin as much as possible. The problems of outlet 
siltation and jet flow also affect the ability of fish, shrimp and crabs to trace 
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�Ä 2-1 �����¡�Ý�X
��p�ã
��:�õ�*�‚�•�Ü�µ (2021�� 11 ���ó�e ) 
�ý  �â�Ü  �Í���Ü  
]��  

�£�ý  

Acrossocheilus paradoxus   
Candidia barbata �µ�|�#T�   
Carassius auratus auratus �¤   
Carassiua cuvieri �/�J�¤  �'  
Cirrhinus molitorella 1‘  �'  
Ctenopharyngodon idella 
Û
�  �'  
Cyprinus carpio carpio �£   
Distoechodon compressus �g���•Së  �'  
Hemibarbus labeo 	¯ �m �'  
Microphysogobio alticorpus �/�J�»�&.[   
Onychostoma barbatulum �µ�|�›�˜
�   
Onychostoma alticorpus �/�J�›�˜
�  �'  
Opsariichthys pachycephalus �‰	h�-�±T�   
Paratanakia himantegus �µ�|�¡.V   
Pseudorasbora parva �å�G
�   
Puntius snyderi �^�m���»T�   
Spinibarbus hollandi �V��
¿T�  �'  

�}�˜�ý  
Formosnia lacustre �;�±�µ�˜   
Hemimyzon formosanum �µ�|�Ô�}�ß�˜   
Sinogastromyzon puliensis 	µ�Z�Í�n�}�ß�˜   

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

DÄ�Á�ý 
Rhinogobius candidianus �4�Ç�•DÄ�Á   
Rhinogobius giurinus �u�·�•DÄ�Á  �H 
Sicyopterus japonicus ���•�1�Ð�¢  �H 

�'6€�ý  
Anguilla japonica ���•�'6€  �H 
Anguilla marmorata �¸�'6€  �H 

2Ò�ý Parasilurus asotus 2Ò  
6.�ý  Pseudobagrus brevianalis �-�Š�m6.   

�=
��ý  
Oreochromis sp.  �‡�¬�±�ï�Ú�¤  �'  
Parachromis managuensis �¸�J�K�=
�  �'  

5ì�ý  Channa striata ��5ì  �'  
�›5ì�ý  Rhyacichthys aspro �›5ì  �H 

�Ï�‰�:�ý  

Macrobrachium asperulum �‰�k�a�:   

Macrobrachium formosense �µ�|�a�:  �H 
Macrobrachium japonicum �µ�©�a�:  �H 
Macrobrachium nipponense ���•�a�:  �H 
Macrobrachium latimanus �h
“�a�:  �H 

�R�p�:�ý  
Caridina pseudodenticulata ���í�Á�/�:   
Neocaridina denticulata �í�Á�e�/�:   

���õ�ý  Eriocheir hepuensis �Ý
E�I/|�õ  �H 
�›�õ�ý  Candidiopotamon rathbuni �����.�›�õ   

�H�ú �^
G�‰
Þ�ô �' �ú�f�p�•
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�ô�2
B�O  

�‡�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  

�S�—��
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��  

�S�—
��Ô  
2003��
12 ��  

2005��  
2005/7��
~2006/6��  

2018��
7~12��  

2019��
10~12��  

2020��  2021��  

�¸�'6€  �™�'   �™�'  �‰ �‰ �‰ �‰ 
���•�'6€  �›�'   �›�'  �‰    
�µ�|�¡  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 

�‰	h�-�±T�  �‰	hT�  �‰	hT� �‰ �‰ �‰ �‰ 
�Ï�ç�-�± T�   �‰      
�µ�|�#T�  �µ�|�-�±
�   �µ�|�-�±
�  �‰ �‰ �‰ �‰ 

�µ�|�›�˜
�    �‰ �‰ �‰ �‰ �‰ 
�/�J�›�˜
�     �‰ �‰ �‰ �‰ 
�V��
¿T�     �‰ �‰ �‰ �‰ 
�g���•Së        �‰ 

	¯ �m    �‰ �‰ �‰ �‰ 
�/�J�»�&.[  �‰ �-�•�Ñ�“
�  �‰ �‰  �‰ �‰ 
�-�•�»�&.[  �‰       
�^�m���»T�       �‰ �‰ 
�µ�|�¡T�  �‰  	`���K5‘     �‰ 
�/�O E�T" �‰       
�å�G
�  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 
�¤
�  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 

�/�J�¤    �‰     
�£
�  �‰  �‰ �‰ �‰ �‰ �‰ 
�¸�£    �‰     

Û
�     �‰   �‰ 
1‘     �‰    

�]�˜  �‰ �‰ �‰   �‰  
�µ�R�K�]�˜    �‰   �‰  
�Í�n�¸�˜  ���˜  �‰ �‰    �‰ 


¿0& �-�Š0&   �‰     
�-�Š�m6.  �µ�|0&  �µ�|0&   �‰ �‰ �‰ �‰ 
�µ�| �2     �µ�|SÝ   �‰ �‰ 

�‡�¬�±�ï�Ú�¤  
�µ�Ÿ���l
/ �m�å�^
�±�ï
�  

 �‰ �‰ �‰ �‰ �‰ 

�¸�J�K�=
�       �‰ �‰ 
�4�Ç�•�:�Á
�  �‰ �¿DÄ�Á �‰ �‰ �‰ �‰ �‰ 
�u�·�•�:�Á
�  �‰  �‰ �‰  �‰ �‰ 

�-�•	�
¬�:�Á
�  �‰  �‰     
���•�1�Ð�¢       �‰ �‰ 

�›5ì    �‰   �‰  
�µ�|�Ô�}�ß�˜  �‰ �µ�|�}�ß�˜  �‰ �‰ �‰ �‰ �‰ 

	µ�Z�Í�n�}�ß�˜  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 
�;�±�µ�˜  �µ�|�;�±�˜  �µ�|�;�±�˜  �‰ �‰ �‰ �‰ �‰ 

2Ò �‰  �‰    �‰ 
�Ž�ƒ5ì  �‰       

¬5ì  �‰     �‰  
��5ì     �‰  �‰  


@�o� �Â
�    �‰     
�ó�Q    �‰     
	i
�    �‰     
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�ô�2
B�O  
�‡�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  

�S�—��
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��  

�S�—
��Ô  
2003��
12 ��  

2005��  
2005/7��
~2006/6��  

2018��
7~12��  

2019��
10~12��  

2020��  2021��  

	g
è
�  �µ�:
�      �‰  
�‰�k�a�:  

�a�:  

 �‰ �‰ �‰ �‰ �‰ 
�µ�©�a�:   �‰     
���•�a�:   �‰     
�µ�|�a�:   �‰   �‰  
�h
“�a�:       �‰ �‰ 

���í�Á�/�:    �‰     
�í�Á�e�/�:  V  �‰ �‰ �‰ �‰ �‰ 
�Ý
E�I/|�õ  ���•�I/|�õ   ���•�I/|�õ  �‰ �‰ �‰  
�����.�›�õ      �‰   

�õ�¯�O�ã
]�q�•
ö�•�Ü�£�ô�Ä�¢�U�£�¦�Õ�•�f�Ü���‚�•�€
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�ƒ�Ÿ
�  ���q�“�
�S�—�À�b���d  

�Ù 3-1  �•�ô�2�À�b�¬�3�Ù  

3-1 ���q�“�
�S�—�À�b�ã	Ò  

�i�õ�•
"���±�ã	Ò�ô���q�“�
�S�—�é�Á�•�ý�é�ú  

�‹�õ �¢� 
Þ�^�p���q�“�
�q
ó  

�q
ó�è�ž  �q
ó�æ�ú (�Ù 1.2-1) �q
ó�Î�W�÷���d  

1. 
L
Þ�� �“ �‚  
2. ���“�2�]  
3. � í 
 È � “ � ‚ ( � : � õ

�* ) 
4. 
��*  

1. �Ï�ê�� �¢
Þ  
2. �,�X�¢
Þ (�Ì�E�t���“�2

�]�S�— *1�õ
��*�S�— *2) 
3.
��p�•�O (�Ì�E�t
L
Þ��

�“�‚ *3�õ���“�2�]�S�— *1) 
4. 
��p�•�± (�Ì�E�t
L
Þ��

�“�‚ *3�õ���“�2�] *1�õ
�
�*�S�— *2) 

5. 
C
È�#�ƒ (�K�X�¢
Þ ) (�Ì
�E�t���“�2�] *1�õ
��*�S
�—*2) 

6. �K�X� 
Þ  
7. �v�f��  

1. 	@4 ���ô�Å 4 �� �Ø7 
  =28 
 ���ö  
2. �S�—
��ô �!
ö�µ �½
��‘���f�I�Ü��

�¹�ö  
3. 
��*�÷�:�õ�*�ô�l�”�Ý�d�™�N�Ð �•
;

�d �Á�,�¾�I�æ�ã�ö�—� 
Þ�ó�¢
Þ�æ�ã
�Ï�K�Á 100�æ���ö  

4. �Ì�~�Ý �•
;�d �æ�ã
��*�‘�T�q�ô���Ý
�í
È�“�‚�‘�S�—�ô�ï�”���€�¾�I�æ
�ã�ö  

5. 
L
Þ���“�‚�0 2L �� �_ �—���¬�U�¥�ã
�ô�M�;�£�ý	@�§�ö  

6. ���“�2�]�0 �A�0���æ�ã�› �Ó�ú�æ�ã�ö  
7. ���f�0�«�¥� ���f
ó�Ó�:�-�æ
�
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ó�Æ�ö  



 
3-2 

*1 �,	>�‚�â�Á��	ä�©
C
È�#�É���T�ã�ô�©
��p�•�O���p�ã�‘���“�2�]�u�ÿ�ô�h���S�—
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*2 �•
ó
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ó
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L
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�q
ó�è�ž  �q
ó�æ�ú  �q
ó�Î�W  

1. 
� �*  
2. �: �õ�*  

3. �¬�ò
ó�Æ  

��p  

1. 	@6 �� �ô �Å 6 �� �Ø1 
  =6 
 ���ö�€
ó

��Ô�ê�m�» 24 �»
��0�¢�ö�—
��p� 
���ó�¢���æ�ã�ô�æ�ã�ç
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Þ�¢
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ó
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6 ���ö  

3. �Ž
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�
��d��
���›�€
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C
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C
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Þ )�÷ 7.�v�f��� 
Þ�; 4 	•�¬
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��p�ã�“�
�q
ó�¾�I 6 ���ô���ù
��p�•�O�ã
��*�÷�:�õ�*�¾�I�æ�ã�÷


ó�Æ
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�›�¬�I�Ü
ó
 �0�•
;�d�æ�ã�Á�,�õ�A�Ç�T (2.�,�X�¢
Þ�õ 4.
��p�•�± )�þ

�ï�0���€�d�Á�ö�¾�I�æ�ã�ô �Û�,�…���"�™�N�•
;�÷���€�d�æ
��l�”�Ú�Q �• 1�ö

�•
;�d�,	>�‚�s�”	�	D�� 12V �•�_�ô�ö�x�B�ø�Ô�œ�O�ò�ø�?	
 100V �‘�o

�b�•
��Ô�ô�0�Ô�‚���+�•�‘�����ô�à�ô�©�©
����‘
��Ä�g�R�ç���Í�‘
��*

(�Ù 3-2)�ö�û�s�”�-�©�‘�+�•�ô�c
��+�6���Ð�U�ô�¥�{�•
����p�+�ü�ç�¬��


����Ð�Í�ô�É�m�•
²
<�~	ò�ô�æ
��¯�†�Á�Ú�¬
 �é�q�¾�I 100�æ���ö���æ�ã

�Ð
��:�õ�*�i�Ú�‚�•�é�q
ö�µ�•�O�Ï (�Ù 3-3)�ô
B�‹�‚�•�0�¿�����¬
ö�µ 10

�+�Á�¢	[�ô �¬�x 10 �+
��þ
ö�µ�•�§�Æ �ö���€�d�Ð�b�d�Á�ç�¬
 �Ú�+�ü 2 	•

�µ�:����
������Ï�Â�����÷ 3 	•�Í� �:�� (
B�‹�¬
 �t	@ 5 	• )�ô ���€�ã�+�ü

�Q�è��
��:�õ�*�‘�+
��ô�-�æ�ã���ƒ�‹�ú�ë�+�ô�ƒ�’�ú�ã���`
ó�Æ
ö�µ���æ


��Ð�“�‚ �ô�����æ�ã�‘
��*�÷�:�õ�*�ô �ç
ö�µ�¹���U�{�ã�+�‰	š�¬
 �Í �ö  

 

  
�Ù3-2 �•
;�d�À�b�Ã�Î  �Ù3-3 
��+�O�Ï
ó�Æ�Ã�Î  

 

 

�• 1�ú�`�Í�q
G�Þ�W�•�U�p�'	Ö�� 110�� 1 �� 20 ���Í�q�U�I�÷�ƒ 1100000262�&�„  
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3-2-2 ��
È�2�]  

�(�x�A�‘�É���T  (�,�X�¢
Þ�õ
��p�•�±�õ
C
È�#�ƒ (�K�X�¢
Þ ))�â�Á�h�ÿ

�~�Ý��
È�2�]
È	ò�‘�I�Ü�6�� �d�æ�ã�Ð�f�ô�•�©
ó
 �¡ �-�^�p�Í�Ú�•�¬�i

�Ð�n�Þ���A 50 �æ�é�ã�Ð�í�f�Í�ô�0�A�0���æ�ã�›�æ�ã 3 �› (�Ù 3-4)�b�Á�6�Ä

���¬�•�ö�•�æ�¬�x�3�Á�ç� 
Þ�À�+�ü��
È�2�]� �›�ô�—�•�û�� 1m�u1m�Ð�T

�q���±�_�¡�0�÷���O�í�f�ô�l�•�Í��
È�2�]�¿���¬�Õ�-� �›�¢ �ô�æ�ã�x�š�Æ

�Á�Ì�Õ�>
È�æ�Å�æ�ã �Ÿ�› �ö�h�µ� �‘�2�]�0�•�·�¨�—�ô�h�»� �‘�0���=�`��

�’�•�—�@�ô���æ�ã�Ð��
È�2�]�+�ü�- 70%���’�æ�ã�_�ã�ô�«�ã�ô�2�;�U�0

�>	“�I�>���£�ý�`	@�§�ö  

 
�Ù3-4 ��
È�2�]�æ�ã�Ã�Î  

3-2-3 �O�‚��
L
Þ�“�‚  

�ç�\�æ�æ�ã 20 �æ�ò�Ð���¬�ô�0
L
Þ�O�‚�æ�ã�›�x� �ô�” 50 �!�ò�†��

�…�8�_�U�ô�`�0 5%�˜/º�‹�(�°�Ó�ô�¥�ã�ô�2�;�ö�—���m�x� �U�ô�°�Ó�-�i

�Ò�"�¢�0�I�>�����Ó�`	@�§�ô�•�•�*�÷�§�Æ�i���m�x� �Ð���o�ã�â�?	š�•

���¬�Í�Ð���K�ô�0�‘�>	š�^�p�Í�O�‚��
L
Þ�“�‚�Ð�ü���Æ�µ�»�ö  
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ó�Æ  

�ç���q�“�
�S�—�¾�I�‘�Õ
��ô�¨
ö�µ�æ�ã�½� �Ð���f�ƒ�i�ô�•	@����

�ù�\
Q�:�A�0���f� 
ó�ô�l�”�Ð�Ô�÷�Á YSI �æ�Y�‘ 650 MDS�D�Ý���«�¥� 

���f
ó�Ó�:�ô�è�ž�E�–�����•�õ�‹
<�Æ (DO)�õ�t�‹�>�°�O (TDS)�õpH 	v�©�ä

�•�K�ô�Ú�è���f�p�±�ö	J�õ� �ú  

�‹�õ  ���• (Water Temperature) 

���•�n�y�Ü���‘�•�K�õ�ù�K�õ�Ã
;�ø �õ�Ä	_�­�š�;�‚�[���f�ô�ç�ï�â��
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	_�­�Q�y�Ü�ï�â�ø���ò�W�÷
;�O�‹�>�K�;�ö�ù���q�“�‚�6�B�ô���•�‘�/�e�n

�y�Ü�@
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È	ò�-�@���q�I�Ü�Ð���q�“�‚�”��

�‚�•�¶�“�‚�S�—�H�@�ì�„�ö  

�’�õ  �‹
<�Æ (Dissolved Oxygen�ô DO) 

���Í�‹
<�p�>�µ
;�‹�>�õ�>�����“�Á�¼
;�÷���“
Ì�‚�‘�À�Ý�b�”�;�ö

��	)�™�‰�����‚�f�&�‰�ô�þ���Í�>�“�‚�ç�é�>�����‚
��n
C
»���Í�‘�‹
<�ô

�÷�����Í�‹
<	^�e�×�?��
²
<�ƒ�
�ô�â�����Í
<
;�‘�–�Æ���‘�‘�W���O��

�f�‘	Y	>�p�±�è �ž�Ð�‹�ö�‹
Ó�^�¿�Ð�‹
<�e�- 3.0mg/L
��ô
i�n�ù�µ�í�§
�

�*�b�“�Ì�s�Ð�™	P�ô�×�?�ä	 ���«�ö�½�‹
<�e�- 2.0mg/L�ô�µ�í�§
��*�Â�Ì


È�“�ø�ö	>�¢�m
��*�<�ó�Ð
È	ò�I�Ü�ô���Í�‹
<�Æ�?�ÿ�ê�r 5.0mg/L�0�¢�ö  

�Ÿ�õ  �t�‹�>�°�O (Total Dissolved Solids�ô TDS) 

�p�(�p���Í�Ð�t�‹�>�‘�°�O�‚�f�)���‚�(�ç���Í�‹�>�‘�°�O�‚�f�t�Æ

(�E�t�‹�>���y���#�†�·�õ
Û�v�õ�w���v�õ�É�õ�Ô�õ�Ê�¶  �‡�;�ù
 �'�÷�Ú
 

�'���°�O )�ö�)�‚� 
ó���f�‘	Y	>�V�§�ö  

�d�õ  pH 	v  

pH 	v 7 �Á�Í���ô�‹
Ó�>���Ú�Í�‘���Ð pH 	v�í���ç�Í�����c �u���Ð��


N�ô	)���O�™�‰�À�p�r�����‚�\
Q�r���y�Ü
��ô�• pH 	v�Q
È�b�“�4�I�‘�B

�ï�ö���Í pH 	v�‘�B�ï�n�y�Ü���q�“�‚�‘�“�Ï�¶�ü���w	<�ö  

�Ö�õ  �ä�•�K  

�ä�•�K�Ð�µ�»�¶���Í�†�·�Ð���K���"�ô�µ�ý�é�������õ�u�õ�v�*�‹�-

���U�ã�‚�<�ä�O�ô�ý�é�����‚�f�õ�'�W�õ	6�Ì�0�>�†�ô�‹�-���U�l�ä�•�K	^

�e�ô�6���Í�Î�¦�†�·�Ð�í�ò�­�n�y�Ü�ä�•�K�Ð�µ�»�ô�â���ä�•�K�¤�”�b�‘�W

���O�‚�•�™�‰�!�‰�‘�p�±�ö  

�•	@�����f�é�K�è�ž�Ð���f�é�K�s�” YSI-650MDS �D�Ý���«�¥� ���f


ó�Ó�: �ô�”�×�ç�\
Q
ó�Ó�ö�\
Q�æ�¬�Ð���å�•���…�b�p�Û�|�w	>�õ� �ú  

1. �:�Ô�-�f�p�Ð�û�ç�ô�M �;�Í
i�¾�I�x	>�‘
 �…�À�b�ö  

2. �‰�r�\
Q�U�ô	h�Ã�ô�á�æ�ú�ö  
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3. �£�ì�ø���`�—
"�@�ú�Ð�¬��	Ò�Ô�ö  

4. �z�Ò�Ú�æ�ã�:�Ô�÷�—
"�¾�I�æ�ã���¬�ö  

5. �\
Q� 
ó�è�ž���¬�æ�ã�U�`�Õ
��¾�I
ó�Æ�÷
ö�µ�ö  

�æ�¬���å�‚� �M�é�K�Í
(�w�•�*�0�Ï�“�ù�c�‘�‹�I�ô�â���ç�•	@���Í

�i�é�K�è�ž�Ð�æ�¬
]��	A�Ó�z�I	Y�ú�ô�0�b�Á�æ�¬�Ð�i�õ�ö���"�æ	_�����f

�Ð�\
Q�æ�¬�b�p���å�¬�3�õ �Ù 3-5 ���¢�ô�—�-�‚�\
Q�æ�¬� 
ó�ô���0�õ���x

	>�ô
i�Ì�:�¬���é�8�å�ø�Ð�À�b�ö  

 

�Ù3-5 �^�¿���f�\
Q�æ�¬�b�p���å�¬�3�Ù  



 
3-7 

3-2-5 
��p�•�O�“�
�q
ó  


��p�ã�“�
�q
ó �Å�¾�I 6 �� �S�—�ô���ù
��p�•�O�ã
��*�÷�:�õ�*�¾�I

�æ�ã�÷
ó�Æ
ö�µ�ô�`�ö�0��� �µ�y���� 
ö �µ
��p�ã�“�‚�l�”�Ã�Î�ö  

(�‹ ) 
��:�õ�*�æ�ã  


��p�ã�Ð�æ�ã���d�æ�”�•
;�d�ô�æ�ã�£�—� 
Þ (
��p�•�± )�¾�•�ô�ô�Ø�ó

�¢
Þ�+�•�æ�ã�ô�`�é�q
ö�µ
��p�ã�Ú�Ø���#�Í�‚�•�Ð�é�i�÷�O�Ï�ô�0�Ö
ø�“

�‚�s�”
��p�Ð�Ã�Î�ô
��p�ã�ö�—�•
;�d���æ�ã�Ð
��+�«�?�X�O�¢
Þ�+ �¬�ö
�

�p�ã�þ�—�-�Á���]�,�÷�‚�*���A�h�A�ô�­�Ì�~�Ý�æ�ã��
È�2�]�ö  

(�’ ) ��� �µ�y
ö�µ  

�•�ô�2�Ž���i�ç
��p
(�¢�¤�Ð�¶	ò�#�¢
Þ�Ž�Û��� �µ�y���¾�I�S�—�ô

�µ�y���Ð�Ž�Û�ç�s�”�•
;�d �â 
��p�ã
��+�.�œ�U�ô	)�—�µ�y
ö�µ�‰
��+ �¾

�•
(�¢
Þ�‘�¶	ò�#�ô�{�Q�ô�Ó�í�d
��+�‚�—� 
Þ�l�”
��p�¢�‰�?�¢
Þ�Ð	•

�O�ö�•�ô�2�l�”�����›�a�ª�y���ô�ñ�Õ�n�•�Û�|�÷ wifi �w�æ�µ�+�ü�-�•
�

���ü���ã�ô�l���ü��� �J�ý���-���Í�c�µ�y�����Ð�Q�A�µ��� �Ã�i�ô�-
(�¢

�¤�Ð�¶	ò�#�¾�I�µ�y�ô�m�» 24 �»
��µ�y�ô�Æ���»
����—�y�½ 10 �é�Š�ô�Ð

�U�i�õ�y�"�£�ý�s�”
��p�Ð
��•�÷�•	@�•�§�Æ�ö���6�x�P�ö�M�I�¢�¡�Ý�X


��p�‘���i�ó�ó���Í�Ž���Ì�k�ô�µ�y��
��Ì���ô�â���•�S�—�û�b�Á�ö�w�ô�,

	>
��:�õ�*�Ý�0�•
;�d��
ö�µ�‘�Á�,�ö  

 
�Ù3-6 ��� �ª�y
ö�µ�Ù�¢  
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3-2-6 
��p�¬�ò�q
ó  

�ç�¾�I
��p���“�“�‚�æ�ã 
��ô�n�Õ
��¾�I
��p�ã�¬�ò�q
ó�b�p�ô�•�ô

�2�ç����
��p�S�—
��0	Y�|�n�…�����:�Ô�æ�Y�‘ CQS.LCY-1 �•�v�ý�F���¬

�ò	@�ç 
��p�ƒ 7-11 �¶ 7-12 �Ø�Ð�Ô�‘�–�Û�|�:
ó�Æ�ô �â
��p�–�Û���‹�Ø�‘�Û

	@�ÿ�ì�Õ�‘�ô�â���ç�º�V�‹�Ø
ó�Æ�ÿ�n�‚�‹�¬�‘���[���¹�ô�ƒ�Ž�¤�â�h�ü�Ä

���á�ô�â���§�÷���À�¹�Ä�����º�V�+�H�‘ 7-11 �¶ 7-12 �Ø�–�Û�‘
²�¢�0�÷�È

�þ�p
ó�Æ�ô�¨
È�ï�» 107�� �÷ 109�� �‘ �S�—���� �ô�ç�Õ�‹	•�ú�O�¾�I
ó�Æ�ö

�\�f�x�P�‘�ô�2
¸�ç�•
��p�@�±�O�!�•�À�¬�ò
(�Ö�‘�T�q
ó�Æ�x�¬�ò�ô�—

�-	ä�T���O	á�‘�"�ï�ô���À�‘�¬�ò�Q�r 6.0~6.5m/s�p�S �‘	Ô�¬�ô�Â�ö����

�º�V
��*�Q�0	�
‡�í�¬�‘�¬�ò�ö 
��p�‘�Ý�~�¬�ò�„�Ž�Ì�Õ
��*�‘
Þ�Z
È�š

�6�Ó�ô�`�Ú�‚�‹	•�J�ù	v�ô�ç�¡�Ý�X�‘�æ�ú�©���•�‘
Þ�Z�‚�•�6�B�ô�µ�w�ç

1.0~2.0m/sec�Ð�Ô�ö 
ó�Æ
��Æ
ó
²	ß�‘�¬�ò�õ�«�¬���A�ô�0�÷�È�þ�‘�¬�ò �ù

	)
��ý���«�¬�þ
ó�Æ�«�¬���A�÷�¬�ò�ô�0�÷�í�ý�È�þ�Ð�¬�ò�ô
��ý�«�¬��
N

	)�]��
²�¢�ý�é�«�¬�ô�þ�—
²�¢�h�K�Í�Ô�O�ü
ó�Æ�¬�ò�ô
��ý�«�¬��
N	)�¬

�x
²�¢�h�K�ô�þ�—�«�¬��	_�h�d�;�½�ú
ó�Æ�ù	)
��ý���«�¬�þ�û
ó�Æ�í�ý�È

�þ�¬�ò (�Ù 3-7)�ö����
ó�Æ�ã�—�Ÿ	•
ó�Æ	v�`�s�¡�Ð �ô�”�0	@�‰
��p�¬�Æ�ö

�� �æ�”�‘ �¬�ò
ó�Æ�� �� �ï �V�5 �I �y�#�I �å�ÿ �I �Ü � �M���æ�‹�Ð NIEA 

W022.51C�¬�ò	@�d �ö�—�-
��p�ã�ý�²���H�,�¶�ú���^�p�c���Ì�Õ�ô�z�Æ
ó

���d�n�i�\�æ�ƒ�i�c�:�S�þ �ö  

 
�Ù3-7 
��p�¬�ò
ó�Æ�O�ü�¢�@�Ù  
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�I� �� �æ�‹�Ð NIEA W022.51C�¬�ò	@�d�å�4�õ� �ú  

(�‹ ) 
ó�Ó�æ�ú�Ð�§�÷�ú�¬�ò
ó�Ó�æ�ú�Ð�§�÷�ô���5�~� �È�Ú�è�â
¨�ú  

1. ���¬�Á�Q
È�]���‹���¬�a�ö  

2. 
ó�Ó�æ�ú�Ð�¢�õ� 
Þ�ô
(�ÿ	>��
ä�p�h�§	m�Ï�Ð�”�¬�¤�ô�*���A
î�õ

�H�¬�©�Z�¬�Ð�\�•�'�“�ö  

3. 
ó�Ó�æ�ú�����~�½�Ð���A�ô
ä�p�Í	)���í�Æ�t�H�‚�ô�þ���É�Ò�ö  

4. 
ó�Ó�æ�ú�Ð��	_�¶�•�¢�õ� 
Þ�Ð��	_���µ	á�f�ö  

5. �����÷�•�4�,�÷�‚�Ð�y�Ü�ö  

6. ���I�q�Ð�À�b�Ò�À�â
¨�ö  

(�’ ) ��	_�H�Ð
ó�Ó  

1. �ç�¬�ò
ó�Ó�æ�ú�¢�ô�’�ã
©���³
©�¶���¬���Û�����”�6���s�°�Ó

�Ð�ô	š�þ�¢�ç���¢�Û�Ó 15 	•�0�¢�Ð�;�Ô�–
ó�Ó�ú�ô�Ë�Q�i���a�Ð�h�©���¬

�ƒ�i�6�Z
ç�Ð�ö�õ�Ú
ó�Ó�ú�Ô�Ð�¬�ò�B�ï�µ�- 20%�0�¢
��ô�þ���m�»�•�Ô

�–�ö  

2. �0�������…�K�Ð�.	���
ó�Ú�;
ó�Ó�Ú
ó�Ó�ú�Ð���A�ö  

(�Ÿ) �¬�ò�Ð
ó�Ó �ú���ù
��p�•�O�H�,�‘�Ú�ú�¾�I�¬�ò
ó�Æ�ô�,	>�‚
²

	ß�O�ü�‘�¬�ò
ó�Æ�ô�0�‘�>�‚�•�„�Ý�•�æ
��*�‰�^���!�‘���¹�ö �i�¬�ò�÷��

�A�§�Ó�~�½�Ð�¬�ò	@�ô�0�¬�ò	@
ó�Ó�Ú
ó�Ó�ú�Ú�Ì�Õ�A�K�Ð�¬�ò�ô�¾�6���s

�¡�¬�ò�ö�s�¡�¬�ò (V)�ï�—� 	J�Ð�������³�ú  

1. ���A �€ 0.4m
��ô Vn=V0.6 

2. ���A �• 0.4m
��ô Vn=(V0.2+V0.8)/2 

�•�Í�ô V0.2�õ V0.6�õ V0.8 �ï�p��	_�Ò�È�? 20%�õ 60%�© 80%���A�À�Ð�¬

�ò�ö  
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3-3 �L�¥�¡�Ý�X
��p�÷�•�¢� 
Þ�Ð���q�“�‚�‚�•�Ü�µ  

�• �ô�2�“�
�q
ó���æ�ã�‘
��*�õ�:�õ�*�õ��
È�2�]�÷�O�‚��
L
Þ�“�‚

�i�Ú�¬
 �L�¥�‚�•�Ü�µ�ô�‚�•�Ü�µ�Ð�ã	Ò�(�Ú�‚�•�Ð�é�*�Ø�k�f�ô�­�E�–�A

�0�Ð�“�²�ž��
”	J (�õ�ú�‰
Þ�¶�•�õ
È	ò�æ���¹�; )�÷
]���•���å�;�*�é
­�ö

�(�‘�•�ô�2�L�¥�Ð�‚�•�Ü�µ�f�ô�­�n�Æ�ã�����-�¡�Ý�X�÷�•�¢� 
Þ�^�¤��

�b�Ð�“�‚�q
ó
T�‹���U���ô�L�¥�‹�þ�[�Ä�ô���Ä�–�t�����Ú
T�‹�Í���:�Ð�“

�‚�W�•�S�—�H�@�ô�`���h�•	@���¶�����‚�•�Ü�µ�Ð	á�f�ô�µ�Í�Ö
ø�¡�Ý�X
º

�÷�¢� 
Þ�^�¤�Ð�I�Ü�B�‚�¶�‚�•
C�Ï�Ð�"�ï�ô�‚�•�Ü�µ�õ�Ä 2-1 �÷�Ä 6-1 ��

�¢�ö  

 

3-4 ���f�¶���[�§�õ���ã�é�K  

3-4-1 �^�p�����W
��÷
��p�•�O�‘���[ (�¬�Æ�õ�¬�ò )�Ã�Î  

�•	@���Æ�ã�¡�Ý�X�����Ú���<�n��
T�Ä�ô�•�W
��E�–�¡�Ý�X�•�¬�Æ�õ


��p�+���Æ�õ�¡�Ý�X�+�¬�Æ�ô�V�—�<�n�� 
T�Ä�¬�Æ�W
��ô���Ý�ç����
��p�S

�—
��0	Y�|�n�…�����:�Ô�æ�Y�‘ CQS.LCY-1 �•�v�ý�F���¬�ò	@
ó�Æ
��p�ã

�ý�‘�¬�ò�õ�«�¬���A�ô ���æ�”�‘�¬�ò
ó�Æ�����ï�V�5�I� ���æ�‹�Ð NIEA 

W022.51C�¬�ò	@�d �ô�V�0�é�K
��p�•�O�Ð���[ ���¬�Æ�õ�¬�ò�� ���¹�ô�,	>

�‚�Æ��
È�|�‘�>
��p�‘�ï�¬�Æ�‚�•�r�‰�Û	@���¹�ô�0�Ö
ø�¢�m
(�k�¬�Æ�‘

���¹�ô�Õ
��¨�Æ��
È�| �Ö
ø�¡�Ý�X
��p�÷�•�¢� 
Þ�Ð���[�¶���q�“�‚�é�r

�"�ï �ö  
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�W
��p�• : �I�y�#�I�å�ÿ�Ä�o�I�Ü���f�q
ó�W 
û�›  

�Ù3-8 �¡�Ý�X�Õ�È�I�å�ÿ���f�€
ó
 �é�i�Ù  

3-4-2 ���f�W
��é�K  

�I�å�ÿ�(�Ä�o�I�Ü���f�q
ó�W
û�›�)�—�I�å�ÿ�q�W�À�> 91 �����ô�m�»

�q
ó�I�Ü���f�ô�,	>�ž�‘�‚�Á�‘
“
•�^�¿�õ�æ� ���õ��	ä�÷
G�q�©���f�‘�&

�‰�\�i�÷�•���^�B�ï�Ã�Î�ô�0
œ�n	A�Ó���&�‰�[�o�<�c�‘�V�5 �ö�I�å�ÿ�q
ó

�H�@�(�‘�<����
T�ô
œ�n�Ú�Ú� �Ž�õ�È�Ñ�l�”���!�Ð�<�Ù�ï��
T�ô�`�Ó
º�é

�K���f�B�ï�¿���÷�Ò�+�—�L�ö  

�I�å�ÿ�ç�^�¿�q
ó�‘�è�ž�Å�� 23 �è (�� 9 �è�õ�Ñ 11 �è�õ�� 3 �è )�ö��

�f�ô�ç�µ�˜�›�¬�q�‘�€
ó
 ���Æ�ï���õ�J�ê�� (	š�Á�Ï�Ù�� )�õ�ê�ü���õ�?��

�µ�� (	š�Ü�?�f�µ�� )�õ�Ï�ê�� (�—�6�¡�Ý�X )�õ���·�±�õ�ß�f�µ���õ�/�ò�æ�a

���õ�µ�˜�›���; 9 	•�€
ó
 �ô�•�Í�ž�È�¡�Ý�X�Õ�È���ç�¢
Þ�‘�?���µ���¶

�Ï�ê���ô�÷�ç� 
Þ�����·�±�¶�ß�f�µ���; 4 	•�€
ó
 �ô�õ�Ù 3-8 ���¢�ö�^�¿

���f�3�—
=
Ú�õ�“�ï�!
<�Æ�õ�‹
<�÷�L
L�°�O�; 4 �è���f�V�§�Ð���K	v�ô�p

	@�‰���³�Ð�p�±�H�é	v�ô�r�Ó�^�¿���f�&�‰�3�K (River Pollution Index, �A�€

RPI)�ô�Q�é�Á�‚ (�1 )�™�&�‰�õ�ø�K�&�‰�õ�Í�K�&�‰�÷�D	Y�&�‰�; 4 �•�&�‰�3

�K�p�§�ô�Ä 3-1 �^�¿���f�&�‰�3�K RPI �é�*�Ä�ô�•�Í RPI 	v�»�- 2 �0� �6

�Ä�‚ (�1 )�™�&�‰�ö���^�W
��—�L�Á�ö�—�Ä�o�I�Ü���f�q
ó�¾�Ø�W
��—�L�›

	d�ô
(�Ï�Q�—�L 5 ���ã�‘�q
ó�§�õ �ö  
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�•	@���Q�ø�x�(�Ä�o�I�Ü���f�q
ó�W
û�›�)�‘���f�q
ó�§�õ�ô�§�—�ž

�È�¡�Ý�X�Õ�È�‘�?���µ���õ�Ï�ê���÷���·�±�; 3 	•�€
ó
 �Ð���f�W
��b�Á

�b
ø�U���h�•�T�q�^�¿�!�‰�3�K�ö  

 

�Ä 3-1 �^�¿���f�!�‰�3�K RPI �é�*�Ä  
���f /�è�ž  �‚ (�1 )�™�&�‰ �ø�K�&�‰ �Í�K�&�‰  �D	Y�&�‰ 

�‹
<�Æ (DO)mg/L DO�• 6.5 6.5�g DO�• 4.6 4.5�• DO�• 2.0 DO�f 2.0 

�“�ï�!
<�Æ (BOD5)mg/L BOD5�€ 3.0 3.0�f BOD5�€ 4.9 5.0�€ BOD5�€ 15.0 BOD5�g 15.0 

�L
L�°�O (SS) mg/L SS�€ 20.0 20.0�f SS�€ 49.9 50.0�€ SS�€ 100 SS�g 100 


=
Ú (NH3-N)mg/L NH3-N�€ 0.50 0.50�f NH3-N�€ 0.99 1.00�€ NH3-N�€ 3.00 NH3-N�g 3.00 

�ú�§  1 3 6 10 

�&�‰�p�§�H�é	v (S) S�€ 2.0 2.0�f S�€ 3.0 3.1�€ S�€ 6.0 S�g 6.0 


"�•�ú  �•�Ä�i 102�� 5�� 30���I�ÿ���÷�ƒ 1020045468�&�„�(�^�¿�&�‰�p�§ (RPI)�w�—	v�÷	@�‰����
	…�…�)�ô�X�n�|�H�U�ô�> 102�����V�5�I� ���æ�‹�(� 
ó
T�‹�O�§�Ä�¢�Õ�Ó�)�ô�S�þ	@�‰
RPI�æ���ö  

 

3-5 �¤�[�I�Ü�ò�;�â�v�²�O  

�•	@���¤�[ 2 �
���I�Ü�ò�;�â�v�²�O�ô �ç 10 �� �Ô�Å�¤�[ �• 
Q�ô �ã	Ò�Á

�ß�•�¡�Ý�X
��p�÷�•�¢ �õ� 
Þ�Ð���“�“�‚�õ�å�4�f�p�•�•�ß�•�ù���q�“�
�‘

�y�Ü�õ���q�“�
�S�—�Þ�Ì�å�4�; �I�Ü �ò�;�â�v�P�3�ö 2 �
�� �Ð���
���“�§	


50 �“�ô�ù�•�Á�¡�Ý�X�Ó�À�õ�Í���½ �Ï�Ô �õ�o�ã�Ú��	ä
B�O �õ �¡�Ý�T�Ú�o�‡

�»�â�ƒ�· �ô�0�÷�"���^�¿�“�
�Ø�O
B�O �ô�²�O�i�ö�.�ý���s�ÿ���ù�ò�;
ý�


	@���Ð
1���¤�[ �ö�ô���¤�[�‘
��Ô�÷�����ô �â�� �e�÷�¤�y�Ý�Ã�‘�>�>�ƒ�i �6

�Ò�0�S�þ�ö  

�Ä 3-2 �I�Ü�ò�;�â�v�²�O�P�3�Ä  

�     �Ô �P�3�Ü�€  �±	ã  
"�•  

08:30-09:00 
T�‰   

09:00-09:40 �µ�˜�›�‘
��*�A�ß���–�£�ý	>�&��  
¸
±�c  �;�ã�P�3  
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��p�A�ß �÷�…�ƒ
��p�A�ß  
¸
±�c  �;�ã�P�3  
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��*�£�ý�¶
ó�Æ���d�õ
��*�æ
��À�€�ß�•  
¸
±�c  �;�f�P�3  

11:20-11:50 �¡�Ý�X
��p�\
Q�>�å  
¸
±�c  �;�f�P�3  

11:55~ �s�ü�_��    



  

3-13 

3-6 �•�þ�“�
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��ô�ö�—�•	@�é�K�‡�\�Ú�•�Ì�Õ	_�Û�Ð�H�@�ô�ç


��*�‚�•�”���÷�S�—�§�Æ��	_�ô�•�ô�2�æ�”�f
d�K (Richness index)�õ�T�f�K

(Diversity index)�÷�¡�ì�K (Evenness index)�Ÿ�•�p�±�ô�0�Ä�¢�Ú�¬
 ���‚�¡�Ý

�X�¢� 
Þ�Ð�Ô�‚�•�”���÷�S�—�§�Æ�Ð	á�f�ö�ç
��Ô�Ç�È�¢�ô�0�Ñ�Á
��Ô�·�‡

�\�Ú	•�¬
 ���Ñ�‘�‚�•�”���÷�§�Æ�Ð�B�ï�ô�0�Ö
ø���Ñ
��+�s�”
��p�Ð�Ã

�Î�ö�Ú�è�p�±�V�§�¶	@�‰���d�A	J�õ�  �ú  

(�‹ ) �f
d�K (Richness index) 

�f�K�p�Œ�‹
��Ô���æ�ú��
�
��‰�Ð�•�*�§ (S)�¶	•�O �t�§ (N)�ô	) S �§	v

�/�þ�Ä�¢�@
��Ô���@�æ�ú�Ð�‚�•�f
d�K�/�ô	)�f
d�K	^�e�þ�Ä�¢�I�Ü�B�‚

���™�¼
º���B�O�y�Ü �ô�•�æ���Á�ú  

SR =  

(�’ ) �T�f�K (Diversity index) 

�T�f�K�p�§�p�³�‚�Ì�Õ�‚�•�Ô�§�Æ�×�È�‘�3�K�ô�•�ô�2�æ�”	i�m�í�¬

���p�§ (Shannon�¶s diversity index�ô���€ Shannon-Wiener index , H�¶)�ô�•�æ��

�Á�ú  

 

�•�Í�ô S �Á�‚�•�§�ô pi �Á�Œ�æ�ú��
��Ô� �ƒ i �•�“�‚�Ð	•�O�§ (ni)�(�0

�@�æ�ú��
��Ô�Ð�t	•�O�§ (N)�Ð���W�ö  

 

(�Ÿ) �¡�ì�K (Evenness index) 

�¡�ì�K�p�§�Á
”	J�‚�•�Í	•�O�§�‘�ì�ù�f
d�K�ö���ã�ã�‘�¡�ì�K�p�§

�æ�” Pielou�¡�ì�K�p�§ (Pielou�¶s evenness index, J)�ô�•�æ���Á�ú  

          

H�7�Á�T�f�K�p�§�ô S �Á�@
��Ô���æ�ú� �Ð�‚�•�•�§�ö  
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�‡�K�ö�p�§�G�/�‘�T�q�Í�ô�“�‚�•�*�G�í�õ�“�‚�Ô�‘�"�ï�¨�G�•�ê�ù	)���æ
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��ô�@�•�“�‚�œ�@�‘�“

�
�æ�O�ô�h	Ò�0�—�•�4�‚�•
¹�6�•�œ
²�ô�0�¢�m�“�
�3�‘�Ù�Ó�¶�s�}�ù�â���ô

�h�e�3�K�‘�Å���ù�í�¬���p�§�h�/�‘�T�q���÷���‘�þ	Í�ô�n���p�§�h�e�õ�h

�Á
B
ª�‘���ã�p�³�» �ö
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Þ�‚�• ���•�1�Ð�¢ �; 5 �• �ö�Ú
��•�£�"�õ�Õ�µ�Ÿ���¢ �ö  

�•	@���i�µ�|�‚�•�Ü�µ�0�÷�µ�|
��*�W
�	ä�‘
(�e�®�Ü�Á�,�ô �Þ���K

� ç 
 � � : � õ �* 
ö �µ �Í �ô 
ö �� �å �; �* 2 �• �ô �é �q �Á 	µ �Z �Í �n �} �ß �˜

(Sinogastromyzon puliensis)�õ�µ�| �2 (Liobagrus formosanus)�ã�Á III 
­ �•�4��

�Ò �å �; �Ð 
� �“ �O �‚ �ö �\ � t 	@�� �µ �| 
] �� �• 13 �• �ô �é �q �‚ �µ �| �¡

(Acrossocheilus paradoxus) �õ �µ �| �# T� (Candidia barbata) � õ � / � J � » � & . [

(Microphysogobio alticorpus)�õ�/�J�›�˜
� (Onychostoma alticorpus)�õ�‰	h�-

�±T� (Opsariichthys pachycephalus)�õ�µ�|�¡.V (Paratanakia himantegus)�õ�V��


¿T� (Spinibarbus hollandi)�õ�-�Š�m6. (Pseudobagrus brevianalis)�õ�;�±�µ�˜

(Formosania lacustre) �õ 	 µ � Z � Í � n �} �ß �˜ �õ �µ �| �Ô �} �ß �˜ (Hemimyzon 

formosanus)�õ �µ�| �2 �õ�4�Ç �•DÄ�Á(Rhinogobius candidianus)�ö 
ö�µ���•�A�‰


Þ�‚�• 4 �•�ô�ã�ç
��p�ã�ý��
ö�µ�‰�ô�é�q�Á �¸�'6€ (Anguilla marmorata)�õ

���•�1�Ð�¢ (Sicyopterus japonicus)�õ �u�·�•DÄ�Á (Rhinogobius giurinus)�õ �h
“

� a � : (Macrobrachium latimanus) �ö 
 ö � � 3 �• �f �p �• �ô �é �q �‚ 
 Û 
 �

(Ctenopharyngodon idella)�õ �‡�¬�±�ï�Ú�¤ (Oreochromis sp.)�õ �¸�J�K�=
�

(Parachromis managuensis)�ù�\�� �g���•Së (Distoechodon compressus)�õ 	¯ �m

(Hemibarbus labeo)�ã �/�J�›�˜
� �÷ �V��
¿ T� �è�‚ �µ�|	š�“�•�ô�`�µ�˜�›�`

�Ú�•	š�È�é�i�¬�q�ô
ö�Á���3�f�p�•�ß�•�Å 4 �• �ö�•
T�‹�Ð �‹
Ó�f�p�•�¶

�f�p ���3 �•�ß�•�ã�0�f�p�•�•�€�Ð �ö  
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5-1 
��*�S�—�H�@  

�•	@���-�ƒ�‹�Ñ ~�ƒ�d�Ñ�‘�S�—�C�¢�•���‘
��p�6�:�S�—�Í�ô �t	@�-�¡

�Ý�X
��p�÷�•�¢�õ� 
Þ
ó
 �Å
ö�µ�‰ 4 �ž 9 �ý 28 �• 2,831�À
��* (�Ä 5-1�õ

5-2)�ô�—
��•�§�p�î�ô
��p�ã�ý
ö�µ�‰
(�í
��•�ô�6�Ú
��•�ç
��p�0�÷�Ï�ê

���¢
Þ�‘�§�Æ�¨�µ�í���•�©�¬
 �f
d�ô�Q�â
ó�Ï�ê���¢
Þ�¬
 �‘
È�æ� �


�h�Á�f
d�ô�*�™�‰�h�ÿ�“�Á�Å���ô�6
��p�è�����í�•
��*�s�”�ô�`�!�Y�@�Q


È��
��p�@�±���¬�ü�®�ô�÷��
��*�Ï�š�ç
��p�Í�‘�Ã�Î �ö  

 

5-1-1 
��p �•�O  


��p�ã �ä���S�—�t�Å
ö�µ�‰ 3 �ž 5 �ý 23 �• 1,211�À
��* (�Ä 5-3)�ô�•�Í

3 ���½
��p�ã�t	@ 
ö �µ�‰ 2 �ž 4 �ý 14 �• 232�À
��*�ô �é�q�Á 	¯ �m�ã �/�J�»

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

	µ�Z�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß� �̃õ�;�±�µ� �̃õ�‡�¬�±�ï�Ú�¤ �õ �4�Ç�•DÄ�Á �©

�u�·�•DÄ�Á �ô�•�Í�0 �‰	h�-�±T� 
ö�µ
(�í�ô�Å 51 �À�ô�^ 22.0%�ö �å�;�*
ö

�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�•
ö�µ�� �u�·�•DÄ�Á 1 �•�ù�f�p�•

�þ
ö�µ�� 	¯ �m�ã �/�J�›�˜
� �©�‡�¬�±�ï�Ú�¤ �; 3 �• �ö  

4 ���½
��p�ã�t	@ 
ö �µ�‰ 3 �ž 5 �ý 14 �• 200�À
��*�ô �é�q�Á 	¯ �m�ã �/

�J�»�&.[�õ �‰	h�-�±T� �õ �µ�|�›�˜
� �õ �µ�|�¡ �õ�µ�|�#T��õ �å�G
��õ 	µ�Z

�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß� �̃õ�;�±�µ� �̃õ �¸�'6€ �õ �‡�¬�±�ï�Ú�¤ �õ �4�Ç�•DÄ

�Á�©�u�·�•DÄ�Á �ô�â�•���S�—���Æ�P�»�ô
��p�û���í�¬���ô�â���•�Í�0 �4�Ç

�•DÄ�Á
ö�µ
(�í�ô�Å 106�À�ô�̂ 53.0%�ö�å�;�*
ö�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù

�•�A�‰
Þ�‚�•
ö�µ�� �¸�'6€ �õ�u�·�•DÄ�Á 2 �•�ù�f�p�•�þ
ö�µ�� 	¯ �m�©�‡�¬

�±�ï�Ú�¤ 2 �• �ö  

6 ���½
��p�ã�t	@ 
ö �µ�‰ 3 �ž 5 �ý 15 �• 206 �À
��*�ô �é�q�Á �V��
¿

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

�¤�õ�å�G
��õ �;�±�µ� �̃õ �¸�'6€ �õ �¸�J�K�=
� �õ �‡�¬�±�ï�Ú�¤ �õ �4�Ç�•DÄ�Á

�©�u�·�•DÄ�Á �ô�•�Í�0�f�p�• �‡�¬�±�ï�Ú�¤ 
ö�µ
(�í�ô�Å 113�À�ô�̂ 54.9%�ô

�I�¢�•�Q
È
Þ�Z
È�š�¶�~���š�h�k�ô�Á
��p�ï���U�‘�Ã�à�‚�• �ö�å�;�*��
ö

�µ�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'6€ �©�u�·�•DÄ�Á �; 2 �•�ù�f�p�•�þ
ö�µ�� �V

��
¿T� �ã 	¯ �m�ã �/�J�›�˜
� �õ �¸�J�K�=
� �©�‡�¬�±�ï�Ú�¤ �; 5 �• �ö  
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8 ���½
��p�ã�t	@ 
ö �µ�‰ 3 �ž 5 �ý 16 �• 98 �À
��*�ô �é�q�Á �V��
¿T� �ã

�g���•Së�õ 	¯ �m�ã �/�J�»�&.[�õ �/�J�›�˜
� �õ �µ�|�¡ �õ�µ�|�#T� �õ �¤�õ 	µ

�Z�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß� �̃õ�;�±�µ� �̃õ �¸�'6€ �õ �‡�¬�±�ï�Ú�¤ �õ �4�Ç�•

DÄ�Á�õ�u�·�•DÄ�Á �õ ���•�1�Ð�¢ �ô�•�Í�0 �4�Ç�•DÄ�Á 
ö�µ
(�í�ô�Å 39 �À�ô

�^ 39.8%�ö �å�;�*
ö�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'

6€�õ �u�·�•DÄ�Á �õ ���•�1�Ð�¢ 3 �•�ù�f�p�•�þ
ö�µ�� �V��
¿T� �ã �g���•Së�õ

	¯ �m�ã �/�J�›�˜
� �õ �‡�¬�±�ï�Ú�¤ 5 �• �ô�•�Í �g���•Së �Á�Þ���K�‘�e
ö�µ�ô

�•�•�û �é�r�-�µ�|�G�ý�0�÷�Õ�¾�æ�T�^�3�‘
ë�a �ô�ç���æ�Á���3�•�ß�• �ö  

9 ���½
��p�ã�t	@ 
ö �µ�‰ 3 �ž 5 �ý 19 �• 199�À
��*�ô �é�q�Á �^�m���»

T� �õ �V��
¿T� �ã 	¯ �m�ã 
Û
��õ �/�J�›�˜
� �õ �‰	h�-�±T� �õ �µ�|�›�˜
� �õ �µ�|

�¡ �õ �µ�|�¡.V �õ �µ�|�#T� �õ 	µ�Z�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß�˜�õ�;�±�µ�˜�õ

�¸�'6€ �õ �¸�J�K�=
� �õ �‡�¬�±�ï�Ú�¤ �õ �4�Ç�•DÄ�Á�õ �u�·�•DÄ�Á �õ ���•�1�Ð

�¢ �ô�•�Í�0 �f�p�•�‘ �‡�¬�±�ï�Ú�¤ 
ö�µ
(�í�ô�Å 55 �À�ô�^ 27.6%�ö �å�;�*


ö�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'6€ �õ�u�·�•DÄ�Á �õ��

�•�1�Ð�¢ 3 �•�ù�f�p�•�þ
ö�µ�� �V��
¿T� �ã 	¯ �m�ã 
Û
��õ �/�J�›�˜
� �õ �¸�J

�K�=
� �õ �‡�¬�±�ï�Ú�¤ 6 �•�ö  

11 ���½
��p�ã�t	@ 
ö �µ�‰ 3 �ž 5 �ý 15 �• 276 �À
��*�ô �é�q�Á �V��
¿

T� �ã 	¯ �m�ã �/�J�»�&.[�õ �/�J�›�˜
� �õ �µ�|�¡ �õ�µ�|�#T� �õ �å�G
��õ 	µ�Z

�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß� �̃õ�;�±�µ� �̃õ �¸�'6€ �õ �¸�J�K�=
� �õ �‡�¬�±�ï�Ú

�¤ �õ �4�Ç�•DÄ�Á�õ ���•�1�Ð�¢ �ô�•�Í�0 �4�Ç�•DÄ�Á 
ö�µ
(�í�ô�Å 89 �À�ô�^

32.2%�ö �å�;�*
ö�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'6€ �õ

���•�1�Ð�¢ 2 �•�ù�f�p�•�þ
ö�µ�� �V��
¿T� �ã 	¯ �m�ã �/�J�›�˜
� �õ �¸�J�K�=


� �õ �‡�¬�±�ï�Ú�¤ 5 �•�ö  

 

�ç
��* �§�Æ�”���¢�ô�•�Ý �ä ���S�—�‘ 
ö �µ�p�î (�Ä 5-3)�ô�Q�'�\
��p�ã

�,	>
��*�”�� �i�� �Á�4�Ç�•DÄ�Á (�^ 26.2%)�õ �‡�¬�±�ï�Ú�¤ (�^ 18.4%)�õ �µ

�|�Ô�}�ß�˜ (�^ 9.7%)�õ�µ�|�¡ (�^ 8.4%)�õ�‰	h�-�±T� (�^ 7.5%)�õ�;�±�µ�˜

(�^ 6.4%)�õ �µ�|�›�˜
� (�^ 3.3%)�õ �/�J�›�˜
� (�^ 3.1%)�õ 	µ�Z�Í�n�}�ß�˜

(�^ 2.7%) (�Ù 5-3)�ù�•�Í�x�ê�Y�@�‘�‚�f�p�•�‘ �‡�¬�±�ï�Ú�¤ �ç 109���]�^

1.1%(27 �À)�ô�Þ���þ�Z�C�Ú�í�? 18.4%(223 �À)�ö�õ�@�0
��p�Ú�é�¤�§�Æ�p

�î�ô�Q�'�\�‰
��*�t�§�—
��p�ƒ 1 �¤�?�ƒ 7 �¤�‘�§�Æ�ô�L�Z�C�ô�ƒ 1 �¤	
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600 �À�ô�ƒ 2~3 �¤�Ú	
�Á 130�À�p�S�ô�ƒ 4~6 �¤	
�Á 160 �À�ô�ƒ 7 �¤�þ�ä��

�S�—�•	@	
�� 370 �À�‘
ö�µ�ô�â
ó�Q
È�‚
��p�@�±�µ�ý�é
��Ô���O�ü�/�ô

���ø�÷��	Ô�¬�ä	 ���¬�ü�®�ô
��*�Ï�š�ç
��p�Í�$�0�@�‰�¡�Ý�X�¢
Þ �ô�`�é

�r�Ì�¡�‘�\�•���h 109���Á
ç�ø �ö�6�@�±�¤�þ�—�-�þ�¤�ã�Á�s�¬�œ�»�ƒ�
�ô

�0�•
;�d�S�—
��S�—�“	©�Ë�‚�×�È
�
i�Â�ö�²�H�ô�â�����¤
��*�‘
ö�µ�h

�ÿ�ö�x�P�‘�S�—�¨
¸�'�\ �'�\
��p�@�±�f
ä�¤�Ð
��*�”���0�‡�¬�±�ï�Ú�¤

�^
(�µ�Ò�ô�*
s�/�ÿ�Á�O� �h�µ�‘	•�O�ô�×�? 
ö�µ �‰�…�ç�±�ï�;�t�‘	•�O�ô

�Q�@�f
ä�ã�‘
È	ò �I�Ü�Â�Ï�f�p
��•�®���^�õ �ô�Þ��
��p�ã
ö�µ�‰�‘ �‡�¬

�±�ï�Ú�¤ �§�Æ�µ
o�¢�ò �ô�`�Q
È�ù	š�“
��*�÷���6
Á�ö  



 

�Ä 5-1 �Ú
ó
  �æ�ã
��•�÷�§�Æ (�¢�J�� ) 

 

 
�• 1�ú�: �H�;�Ä���‚�•�Á �µ�| 
]���•�ù�: -�;�Ä���‚�•�•�4�o	Î�­���é�r�ù�: �F �;�Ä���‚�•�Á�f�p�•�ù�: �H( �F ) �;�Ä���‚�•�Á �µ�| 
]���`�Á���3�•�ß�• �ö  

�• 2�ú�: III �;�Ä�•�4���Ò�å�;�‘
��“�O�‚  

� t 	@
3�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 4�� 6��

�^�m���» T� Puntius snyderi -
�V��
¿T� Spinibarbus hollandi �H(�F ) 3 10 1 4 18

�g���•Së Distoechodon compressus �F
	¯ �m Hemibarbus labeo �F 11 1 2 3 6 1 1 1 1 27


Û
� Ctenopharyngodon idella �F
�/�J�»�&.[ Microphysogobio alticorpus �H 5 2 3 2 1 6 2 4 25

�/�J�›�˜
� Onychostoma alticorpus �H(�F ) 2 11 19 5 2 2 12 1 54

�‰	h�-�±T� Opsariichthys pachycephalus �H 5 10 43 14 2 9 30 9 51 23 14 210

�µ�|�›�˜
� Onychostoma barbatulum - 7 1 11 1 3 38 1 62

Acrossocheilus paradoxus �H 50 56 11 7 40 1 106 7 40 6 10 334

�µ�|�¡.V Paratanakia himantegus �H
�µ�|�#T� Candidia barbata �H 4 9 3 5 21

�£ Cyprinus carpio carpio -
�¤ Carassius auratus auratus - 2 3 1 1 2 9

�å�G
� Pseudorasbora parva - 1 5 6

	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �H �é 1 1 1 3

�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H 179 34 4 8 19 16 260

�;�±�`�˜ Formosania lacustre �H 15 4 16 19 6 60

�˜�ý �Í�n�¸�˜ Cobitis sinensis -
2Ò�ý 2Ò Silurus asotus - 1 1

6.�ý �-�Š�m6. Pseudobagrus brevianalis �H 2 9 11

�Ì�Ð0&�ý �µ�| �2 Liobagrus formosanus �H �é 3 3

�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata - �‰
Þ 1 3 1 5

�¸�J�K�=
� Parachromis managuensis �F 1 1

�‡�¬�±�ï�Ú�¤ Oreochromis sp. �F 4 2 3 6 1 1 9 1 113 140

���•�1�Ð�¢ Sicyopterus japonicus - �‰
Þ
�4�Ç�•DÄ�Á Rhinogobius candidianus �H 29 48 1 7 21 106 35 247

�u�·�•DÄ�Á Rhinogobius giurinus - �‰
Þ 1 8 1 1 1 8 17 4 41

4�ž 9�ý 28�• 11�• 2�• /3�• 12�• 11�• 1�• 0�• 1�• 0�• 5�• 8�• 10�• 6�• 9�• 9�• 14�• 14�• 15�• 1538


 � � p � • �O

�£�Î�ž

2Ò�Î�ž

�å � ; /�‰
Þ
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Þ � , �X �¢ 
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Þ
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�£�ý
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�=
��ý

DÄ�Á�ý
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Þ � v � f � �
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�Ä 5-2 �Ú
ó
  �æ�ã
��•�÷�§�Æ (� �J�� ) 

 

 
�• 1�ú�: �H�;�Ä���‚�•�Á �µ�| 
]���•�ù�: -�;�Ä���‚�•�•�4�o	Î�­���é�r�ù�: �F �;�Ä���‚�•�Á�f�p�•�ù�: �H( �F ) �;�Ä���‚�•�Á �µ�| 
]���`�Á���3�•�ß�• �ö  

�• 2�ú�: III �;�Ä�•�4���Ò�å�;�‘
��“�O�‚  

� t 	@
8�� 11�� 8�� 11�� 8�� 11�� 8�� 11�� 8�� 11�� 8�� 11�� 8�� 9�� 11��

�^�m���» T� Puntius snyderi - 1 1

�V��
¿T� Spinibarbus hollandi �H(�F ) 13 1 1 3 1 3 15 6 43

�g���•Së Distoechodon compressus �F 1 1

	¯ �m Hemibarbus labeo �F 1 11 1 5 2 20


Û
� Ctenopharyngodon idella �F 1 1

�/�J�»�&.[ Microphysogobio alticorpus �H 8 2 1 4 3 5 23

�/�J�›�˜
� Onychostoma alticorpus �H(�F ) 2 3 7 1 8 7 9 37

�‰	h�-�±T� Opsariichthys pachycephalus �H 13 21 5 120 1 3 2 6 3 4 3 181

�µ�|�›�˜
� Onychostoma barbatulum - 26 1 1 2 2 1 33

Acrossocheilus paradoxus �H 41 35 38 12 1 1 1 2 10 6 12 7 17 22 205

�µ�|�¡.V Paratanakia himantegus �H 1 8 2 11

�µ�|�#T� Candidia barbata �H 5 2 1 1 2 3 14

�£ Cyprinus carpio carpio - 1 1

�¤ Carassius auratus auratus - 1 1 1 3

�å�G
� Pseudorasbora parva - 76 1 77

	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �H �é 1 2 15 14 32

�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H 88 3 16 1 6 6 28 49 197

�;�±�`�˜ Formosania lacustre �H 13 3 2 5 5 9 23 60

�˜�ý �Í�n�¸�˜ Cobitis sinensis - 1 1

2Ò�ý 2Ò Silurus asotus -
6.�ý �-�Š�m6. Pseudobagrus brevianalis �H 3 5 4 12

�Ì�Ð0&�ý �µ�| �2 Liobagrus formosanus �H �é
�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata - �‰
Þ 2 4 3 5 6 4 24

�¸�J�K�=
� Parachromis managuensis �F 2 6 8

�‡�¬�±�ï�Ú�¤ Oreochromis sp. �F 1 14 55 31 101

���•�1�Ð�¢ Sicyopterus japonicus - �‰
Þ 1 1 12 14

�4�Ç�•DÄ�Á Rhinogobius candidianus �H 6 14 1 4 1 2 3 1 3 39 27 89 190

�u�·�•DÄ�Á Rhinogobius giurinus - �‰
Þ 1 2 3

4�ž 9�ý 28�• 11�• 2�• /3�• 6�• 16�• 5�• 3�• 2�• 2�• 5�• 7�• 4�• 11�• 9�• 7�• 16�• 19�• 15�• 1293

�â �Ü 
 ] � � � �

2Ò�Î�ž

�™�Î�ž �=
��ý

DÄ�Á�ý

�K �X �   
Þ � v � f � � 
 � � p � • �O

�£�Î�ž �£�ý

�}�˜�ý

�å � ; /�‰
Þ
� Ï � ê � � � ¢ 
Þ � , �X �¢ 
Þ 
 � � p � • �± �K �X �¢ 
Þ

�ž �ý � Í � � �Ü
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�Ä 5-3 
��p�é�¤ �æ�ã
��•�÷�§�Æ  

 

 
�• 1�ú�: �H�;�Ä���‚�•�Á �µ�| 
]���•�ù�: -�;�Ä���‚�•�•�4�o	Î�­���é�r�ù�: �F �;�Ä���‚�•�Á�f�p�•�ù�: �H( �F ) �;�Ä���‚�•�Á �µ�| 
]���`�Á���3�•�ß�• �ö  

�• 2�ú�: III �;�Ä�•�4���Ò�å�;�‘
��“�O�‚

�ž �ý � Í � � �Ü �â �Ü 
 ] � � � � � å � ; /�‰ 
Þ�ƒ � ‹ � ¤ �ƒ � ’ � ¤ �ƒ �Ÿ �¤ �ƒ �d �¤ �ƒ �Ö �¤ �ƒ �ä �¤ �ƒ �Ž �¤ �@�± �¤ � t 	@
�^�m���» T� Puntius snyderi - 1 1

�V��
¿T� Spinibarbus hollandi �H(�F ) 2 2 3 8 3 9 1 28

�g���•Së Distoechodon compressus �F 1 1

	¯ �m Hemibarbus labeo �F 2 2 1 6 11


Û
� Ctenopharyngodon idella �F 1 1

�/�J�»�&.[ Microphysogobio alticorpus �H 1 2 2 12 3 20

�/�J�›�˜
� Onychostoma alticorpus �H(�F ) 9 5 3 4 3 12 1 37

�‰	h�-�±T� Opsariichthys pachycephalus �H 4 26 7 8 15 9 20 2 91

�µ�|�›�˜
� Onychostoma barbatulum - 7 1 5 6 9 12 40

Acrossocheilus paradoxus �H 8 9 7 26 13 13 24 2 102

�µ�|�¡.V Paratanakia himantegus �H 2 2

�µ�|�#T� Candidia barbata �H 4 10 1 2 3 3 23

�¤ Carassius auratus auratus - 3 1 4

�å�G
� Pseudorasbora parva - 6 1 7

	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �H �é 1 1 2 2 7 20 33

�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �H 2 5 31 10 20 13 37 118

�;�±�`�˜ Formosania lacustre �H 3 5 7 27 35 1 78

�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata - �‰
Þ 4 2 2 4 5 2 19

�¸�J�K�=
� Parachromis managuensis �F 5 1 1 1 1 9

�‡�¬�±�ï�Ú�¤ Oreochromis sp. �F 11 26 41 36 27 23 41 18 223

���•�1�Ð�¢ Sicyopterus japonicus - �‰
Þ 1 3 10 14

�4�Ç�•DÄ�Á Rhinogobius candidianus �H 6 31 28 38 53 40 118 3 317

�u�·�•DÄ�Á Rhinogobius giurinus - �‰
Þ 10 7 1 2 3 7 2 32

3�ž 5�ý 23�• 9�• 1�• /3�• 64 137 128 156 160 155 373 38 1211

�£�ý

�}�˜�ý

�=
��ý

DÄ�Á�ý

�£�Î�ž

�™�Î�ž
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5-1-2 �Ï�ê���¢
Þ  

�Ï�ê�� �¢
Þ �d �Ñ�S�—�Å
ö �µ�‰ 3 �ž 8 �ý 19 �• 788�À
��*�ô �•�Í 3 ���½

�S�—�t	@ 
ö �µ�‰ 3 �ž 6 �ý 12 �• 306�À
��*�ô �é�q�Á �V��
¿ T� �õ 	¯ �m�ã �/�J

�»�&.[ �õ �‰	h�-�±T��õ�µ�|�¡ �õ �¤�õ �µ�|�Ô�}�ß� �̃õ�;�±�µ� �̃õ 2Ò�õ�-�Š

�m6.�õ �‡�¬�±�ï�Ú�¤ �ã �4�Ç�•DÄ�Á �ô�•�Í�0 �µ�|�Ô�}�ß�˜ 
ö�µ
(�í�ô�Å 179

�À�ô�^ 58.5%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•��
ö�µ�ù�f�p�•�þ
ö�µ�� �V��


¿T� �õ 	¯ �m�ã �‡�¬�±�ï�Ú�¤ 3 �• �ö  

6 ���½ �S�—�t	@ 
ö �µ�‰ 3 �ž 6 �ý 11 �• 182�À
��*�ô �é�q�Á �V��
¿ T� �õ

	¯ �m�ã �/�J�›�˜
� �õ �‰	h�-�±T��õ�µ�|�›�˜
��õ�µ�|�¡ �õ�µ�|�Ô�}�ß�˜�õ

�-�Š�m6.�õ �µ�| �2�ã�‡�¬�±�ï�Ú�¤ �ã�4�Ç�•DÄ�Á �ô�•�Í�0 �µ�|�¡ 
ö�µ
(�í�ô

�Å 56 �À�ô�̂ 30.8%�ö �å�;�*
ö�µ�� �µ�| �2 1 �•�ù�•�A�‰
Þ�‚�•��
ö�µ�ù�f�p

�•�þ
ö�µ�� �V��
¿ T� �õ 	¯ �m�ã �/�J�›�˜
� �©�‡�¬�±�ï�Ú�¤ �; 4 �• �ö  

8 ���½ �S�—�t	@ 
ö �µ�‰ 3 �ž 3 �ý 6 �• 78 �À
��*�ô �é�q�Á �V��
¿ T� �õ �/

�J�›�˜
� �õ �‰	h�-�±T��õ�µ�|�¡ �õ�-�Š�m6.�õ�4�Ç�•DÄ�Á �ô�•�Í�0 �µ�|�¡


ö�µ
(�í�ô�Å 41 �À�ô�^ 52.6%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•��
ö�µ�ù

�f�p�•�þ
ö�µ�� �V��
¿ T� �õ �/�J�›�˜
� 2 �•�ö  

11 ���½ �S�—�t	@ 
ö �µ�‰ 3 �ž 6 �ý 16 �• 222�À
��*�ô �é�q�Á �V��
¿ T��õ

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

�#T� �õ �£�õ�¤�õ �µ�|�Ô�}�ß� �̃õ�;�±�µ� �̃õ �Í�n�¸�˜ �ã �-�Š�m6.�õ �‡�¬�±�ï

�Ú�¤ �ã �4�Ç�•DÄ�Á �ô�•�Í�0 �µ�|�Ô�}�ß�˜ 
ö�µ
(�í�ô�Å 88 �À�ô�^ 39.6%�ö

�å�;�*��
ö�µ �ù�•�A�‰
Þ�‚�•��
ö�µ�ù�f�p�•�þ
ö�µ�� �V��
¿ T��õ 	¯ �m�ã �‡

�¬�±�ï�Ú�¤ 3 �•�ö  

 

5-1-3 �,�X�¢
Þ  

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

�ã�ô �d �Ñ�S�—�Å	@�� 2 �ž 2 �ý 7 �• 263 �À
��*�ô�é�q�Á �‰	h�-�±T� �õ �µ�|

�›�˜
��õ �µ�|�¡ �õ �µ�|�¡.V �õ �µ�|�#T� �õ �å�G
� �õ �u�·�•DÄ�Á �ô�`�*�ž�Ž

���Ú�í�µ� �‘�f�p�• �V��
¿ T� �÷ �‡�¬�±�ï�Ú�¤ �ô�•�Í �0 �‰	h�-�±T� �‘�t
�


ö�µ�h�í�ô�Å 125 �À�ô�^ 47.5%�ù�•���Á �å�G
� �ô�Å 76 �À�ô�^ 28.9%�ö 
ö

�µ�H�@�¶�•�4
ó
 �‘
��•�”���h�Á�Ì�Õ�ô�÷����	á�f�‘�,	>	š�â�Á
È�æ� 
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�
 �Á�µ�"�É���q�ô �0�÷�æ�ã���d �Á�Û�ü�:�� �ô�â�x�š�Æ�Ì�Õ�ô�*�]���í�k�h

�»� �‘�‡	g�:	g
��*�n�Ï�è
��ô
²�.�o	g��
��•�0�÷�Í�¢���k�h�µ� 
��•�ô

�â���•�*�÷�§�Æ �n�h�•�4�l�”�•
;�d�|�b�S�—�‘�¬
  �ÿ�ö  

 

5-1-4 
��p�•�±  


��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 �d �Ñ�S�—�Å	@�� 2 �ž 2 �ý 4 �• 12 �À
��*�ô �é�q

�Á�V��
¿T� �õ �µ�|�¡ �õ�4�Ç�•DÄ�Á �õ�u�·�•DÄ�Á �ô�`�*�ž�Ž���µ� �‘�f�p

�• �V��
¿ T� �÷ �/�J�›�˜
� �ô�•�Í�0 �u�·�•DÄ�Á 
ö�µ�h�í�ô�Å 8 �À�ô�̂ 66.7%�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�ô �Þ���K �ï�»�Ð�û�S�— �l�”�:���p�S

�—�ô�` ���Ø�Ñ (6 �� )�÷�f��
º (8 �� )�Ý�v�‰�ƒ 9�õ 12�õ 13 �&���Ð �é�q �+�� �ô �ä

	 
��@�Ì�k�ô �*�]���í�k�h�»� �‘�‡	g�:	g
��*�0�÷�:�*�n�Ï�è
��ô
²�.�o

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

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

 

5-1-5 
C
È�#�ƒ (�K�X�¢
Þ ) 


C
È�#�ƒ (�K�X�¢
Þ )�d �Ñ�S�—�Å
ö �µ�‰ 2 �ž 4 �ý 12 �• 135�À
��*�ô �•

�Í 3 ���½ �S�—�t	@ 
ö �µ�‰ 2 �ž 2 �ý 5 �• 61 �À
��*�ô �é�q�Á 	¯ �m�ã �/�J�»�&

.[ �õ�‰	h�-�±T��õ�µ�|�¡ �©�‡�¬�±�ï�Ú�¤ �ô�•�Í�0 �‰	h�-�±T� 
ö�µ
(�í�ô

�Å 43 �À�ô�^ 70.5%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•��
ö�µ�ù�f�p�•�þ
ö�µ

�� 	¯ �m�©�‡�¬�±�ï�Ú�¤ �; 2 �• �ö  

6 ���½ �S�—�t	@ 
ö �µ�‰ 2 �ž 2 �ý 8 �• 49 �À
��*�ô �é�q�Á 	¯ �m�ã �/�J�›

�˜
� �õ�‰	h�-�±T��õ�µ�|�›�˜
��õ�µ�|�¡ �õ�µ�|�#T� �õ�¤�© �‡�¬�±�ï�Ú�¤ �ô

�•�Í�0 �‰	h�-�±T� 
ö�µ
(�í�ô�Å 14 �À�ô�^ 28.6%�ö �å�;�*��
ö�µ�ù�•�A�‰


Þ�‚�•��
ö�µ�ù�f�p�•�þ
ö�µ�� 	¯ �m�ã �/�J�›�˜
� �©�‡�¬�±�ï�Ú�¤ �; 3 �• �ö 

8 ���½ �S�—�t	@ 
ö �µ�‰ 2 �ž 2 �ý 5 �• 8 �À
��*�ô �é�q�Á �‰	h�-�±T��õ
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�µ�|�›�˜
��õ�µ�|�¡ �ã �¤ �õ �4�Ç�•DÄ�Á �ô�•�Í�0 �4�Ç�•DÄ�Á 
ö�µ
(�í�ô�Å

4 �À�ô�^ 50.0%�ö �å�;�*��
ö�µ �ù�•�A�‰
Þ�‚�•��
ö�µ�ù�f�p�•��
ö�µ �ö  

11 ���½ �S�—�t	@ 
ö �µ�‰ 2 �ž 3 �ý 7 �• 17 �À
��*�ô �é�q�Á �V��
¿T� �õ

�/�J�»�&.[ �õ �/�J�›�˜
� �õ�‰	h�-�±T��õ�µ�|�¡ �ã �µ�|�Ô�}�ß�˜ �õ �4�Ç�•

DÄ�Á�ô�•�Í �V��
¿T� �õ �/�J�›�˜
� �õ�‰	h�-�±T��õ �µ�|�Ô�}�ß�˜ �ã
ö�µ�� 3

�À�Á
(�í �ô �Ú�^ 17.6%�ö �å�;�*��
ö�µ �ù �•�A�‰
Þ�‚�•��
ö�µ �ù�f�p�•�þ
ö

�µ�� �V��
¿T� �õ �/�J�›�˜
� 2 �• �ö  

 

5-1-6 �K�X� 
Þ  

�K�X� 
Þ �d �Ñ�S�—�Å
ö �µ�‰ 4 �ž 6 �ý 15 �• 171 �À
��*�ô �•�Í 3 ���½ �S

�—�t	@ 
ö �µ�‰ 2 �ž 4 �ý 10 �• 88 �À
��*�ô �é�q�Á 	¯ �m�ã �/�J�»�&.[ �õ �/�J

�›�˜
� �õ�‰	h�-�±T��õ�µ�|�›�˜
��õ�µ�|�¡ �õ �µ�|�Ô�}�ß�˜ �õ �‡�¬�±�ï�Ú

�¤ �õ �4�Ç�•DÄ�Á �©�u�·�•DÄ�Á �ô�•�Í�0 �µ�|�¡ 
ö�µ
(�í�ô�Å 40 �À�ô�^

45.5%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•
ö�µ�� �u�·�•DÄ�Á 1 �•�ù�f�p�•
ö�µ

�� 	¯ �m�ã �/�J�›�˜
� �õ �‡�¬�±�ï�Ú�¤ 3 �•�ö 109�õ 110���_ 107 ��
��‘�I�Ü

�ì���ô�ç�K�X� ���e�L�‘�µ�"���]�‘�ñ�»�³���À�,�÷�‚�ô���Ú�í�»��	á�ô�*

��
��*�Q�s�”�‘���b�A�K�ô�Q�”�•
;�d�S�—�‘�T�¤�¨�h�ÿ �ö  

6 ���½ �S�—�t	@ 
ö �µ�‰ 1 �ž 1 �ý 6 �• 19 �À
��*�ô �é�q�Á 	¯ �m�ã �/�J�»

�&.[ �õ �/�J�›�˜
� �õ�‰	h�-�±T��õ�µ�|�›�˜
� �©�µ�|�¡ �ô�•�Í�0 �‰	h�-�±

T� 
ö�µ
(�í�ô�Å 9 �À�ô�̂ 47.4%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•��
ö�µ�ù�f

�p�•
ö�µ�� 	¯ �m�©�/�J�›�˜
� �; 2 �• �ö  

8 ���½ �S�—�t	@ 
ö �µ�‰ 3 �ž 3 �ý 4 �• 7 �À
��*�ô �é�q�Á �‰	h�-�±T��õ

�µ�|�#T� �õ �¸�'6€ �õ �4�Ç�•DÄ�Á �ô�•�Í �‰	h�-�±T��õ �¸�'6€ �õ �4�Ç�•DÄ�Á �ã


ö�µ�� 2 �À�Á
(�í�ô�Ú �^ 28.6%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'

6€1 �•�ù�f�p�• �� 
ö�µ�ö  

11 ���½ �S�—�t	@ 
ö �µ�‰ 4 �ž 5 �ý 11 �• 57 �À
��*�ô �é�q�Á �V��
¿T� �õ

�/�J�»�&.[ �õ �/�J�›�˜
� �õ�‰	h�-�±T��õ�µ�|�›�˜
��õ�µ�|�¡ �õ �µ�|�Ô�}

�ß�˜ �õ �;�±�`�˜ �õ �-�Š�m6. �õ �¸�'6€ �õ �4�Ç�•DÄ�Á �ô�•�Í�0 �µ�|�Ô�}�ß�˜ 
ö

�µ
(�í�ô�Å 16 �À�ô�^ 28.1%�ö �å�;�*��
ö�µ�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'6€

1 �• �ù�f�p�•�þ
ö�µ�� �V��
¿T� �õ �/�J�›�˜
� 2 �•�ö  
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5-1-7 �v�f��  

�v�f���d�Ñ�S�— �Å
ö �µ�‰ 3 �ž 5 �ý 15 �• 251 �À
��*�ô �•�Í 3 ���½ �S�—

�t	@ 
ö �µ�‰ 2 �ž 3 �ý 9 �• 162 �À
��*�ô �é�q�Á �/�J�›�˜
� �õ�‰	h�-�±T��õ

�µ�|�›�˜
��õ�µ�|�¡ �õ 	µ�Z�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß�˜ �õ �;�±�`�˜ �õ �4�Ç

�•DÄ�Á�©�u�·�•DÄ�Á �ô�•�Í�0 �µ�|�¡ 
ö�µ
(�í�ô�Å 106�À�ô�̂ 65.4%�ö �å

�;�*
ö�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�•
ö�µ�� �u�·�•DÄ�Á 1 �•�ù

�f�p�•
ö�µ�� �/�J�›�˜
� 1 �• �ö  

6 ���½ �S�—�t	@ 
ö �µ�‰ 3 �ž 4 �ý 9 �• 24 �À
��*�ô �é�q�Á �V��
¿ T� �õ �/

�J�»�&.[ �õ �/�J�›�˜
� �õ �‰	h�-�±T��õ�µ�|�¡ �õ �¤�õ �¸�'6€ �õ �‡�¬�±�ï�Ú

�¤ �õ �u�· �•DÄ�Á�ô�•�Í�0 �‰	h�-�±T� 
ö�µ
(�í�ô�Å 9 �À�ô�^ 37.5%�ö �å�;�*

��
ö�µ�ù�•�A�‰
Þ�‚�•
ö�µ�� �¸�'6€ �©�u�· �•DÄ�Á�; 2 �•�ù�f�p�•�þ
ö�µ

�� �V��
¿ T� �õ �/�J�›�˜
� �©�‡�¬�±�ï�Ú�¤ �; 3 �• �ö  

8 ���½ �S�—�t	@ 
ö �µ�‰ 2 �ž 3 �ý 9 �• 30 �À
��*�ô �é�q�Á 	¯ �m�ã �/�J�»

�&.[ �õ �/�J�›�˜
� �õ �‰	h�-�±T��õ�µ�|�¡ �õ 	µ�Z�Í�n�}�ß�˜ �õ �µ�|�Ô�}�ß

�˜ �õ �;�±�`�˜ �õ �4�Ç�•DÄ�Á �ô �•�Í�0 	¯ �m
ö�µ
(�í�ô�Å 11 �À�ô�^ 36.7%�ö

�å�;�*
ö�µ�� 	µ�Z�Í�n�}�ß�˜ 1 �•�ù�•�A�‰
Þ�‚�• �� 
ö�µ�ù�f�p�•�þ
ö�µ

�� 	¯ �m�ã �/�J�›�˜
� 2 �• �ö  

11 ���½ �S�—�t	@ 
ö �µ�‰ 3 �ž 4 �ý 7 �• 35 �À
��*�ô �é�q�Á �‰	h�-�±T��õ

�µ�|�›�˜
��õ �µ�|�¡ �õ �µ�|�Ô�}�ß�˜ �õ �;�±�`�˜ �õ �¸�'6€ �õ �4�Ç�•DÄ�Á �ô

�•�Í�0 �µ�|�¡ 
ö�µ
(�í�ô�Å 12 �À�ô�^ 34.3%�ö �å�;�* �� 
ö�µ�ù�•�A�‰
Þ

�‚�•
ö�µ �� �¸�'6€ 1 �• �ù�f�p�• �� 
ö�µ�ö  



 5-12 

 

�Ù5-1 �Ï�ê�� �¢
Þ 
��*�”���-�é��  

 

 

�Ù5-2 �,�X�¢
Þ 
��*�”���-�é��  
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�Ù5-3 
��p �•�O 
��*�”���-�é��  

 

 

�Ù5-4 
��p�•�± 
��*�”���-�é��  
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�Ù5-5 
C
È�#�ƒ (�K�X�¢
Þ )
��*�”���-�é��  

 

 

�Ù5-6 �K�X �  
Þ
��*�”���-�é��  



 5-15 

 

�Ù5-7 �v�f�� 
��*�”���-�é��  

 

5-1-8 
��* �“�‚�í�¬�� �p�§ �é�K  

�ç�“�
�â�Ð�ô�2�¢�ô�í�¬���p�§�¤�”�p�‘�W���ã�Í�‘�‚�•�”���¶�é�r

�Ã�Î�ô�í�¬���p�§�µ	 �Q�é���Ÿ�*�ú�‚�•�í�¬�� (�T�f�K )�õ �‚�•�¡�ì�K�õ�¶

�‚�•�f
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 
d �K�¶�‚�•�¡�ì�K�ô�‚�ž�û
(�¤�”�‘�í�¬���p�§ �ö�í�¬���p�§�6�Ä�Œ

�æ�T�“�‚�•�*�‘�D�‡�K�ö�p�§�G�/�‘�T�q�Í�ô�“�‚�•�*�G�í�õ�“�‚�Ô�‘�"�ï

�¨�G�•�ê�ù	)���æ�T�™�‰�f�š�‘�Å���õ�6�l�T�q�ã�‘�Œ�•�“�‚�§�Æ
ç�ÿ
��ô

�@�•�“�‚�œ�@�‘�“�
�æ�O�ô�h	Ò�0�—�•�4�‚�•
¹�6�•�œ
²�ô�0�¢�m�“�
�3�‘

�Ù�Ó�¶�s�}�ù�â���ô�h�e�3�K�‘�Å���ù�í�¬���p�§�h�/�‘�T�q���÷���‘�þ

	Í�ô�n���p�§�h�e�õ�h�Á
B
ª�‘���ã�p�³�»�ö  

�Ú�¬
 �0�‚�•�§�Æ (S)�÷ �S�—	•�O�§ (N)�i�õ Shannon-Weiner index�“�‚

�í�¬���p�§�Ð	@�‰�æ�� (�� 5-1)�Q	@�‰�³�@	•�¬
 �‘�T�f�K�p�§ (H�¶)�ö  

    (�� 5-1) 
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pi = ni/N , ni �Á�Œ�æ�ú��
��Ô� �ƒ i �•�“�‚�Ð	•�O�§  

�Ú�¬
 �ƒ�‹�Ñ ~�ƒ �d �Ñ�‘�T�f�K�é�q�Á�ú�Ï�ê���¢
Þ 1.42�õ1.82�õ1.35�õ

1.93�ù �,�X�¢
Þ 0.00�õ 0.00�õ 1.01�õ 0.38�ù 
��p�•�± 0.00�õ 0.00�õ 0.69�õ 0.69�ù


C
È�#�ƒ (�K�X�¢
Þ )0.93�õ 1.85�õ 1.39�õ 1.89�ù �K�X� 
Þ 1.63�õ 1.41�õ 1.35�õ

2.10�ù �v�f�� 1.16�õ 1.73�õ 1.82�õ 1.78�ù
��p �•�O 3 �� 2.23�õ 4 ���6�:�S�—

1.63�õ 6 �� 1.62�õ 8 �� 2.09�õ 9 ���6�:�S�— 2.31�õ 11 �� 2.13�ö�—�Ú�¬
 �T�f

�K�Q�î�@ 
��p�•�O 9 ���S�— �Á�����¬
 
(�/�ô �Ï�ê���¢
Þ�õ 
C
È�#�ƒ (�K�X

�¢
Þ )�õ�K�X� 
Þ�õ�v�f���ç�Œ�d�Ñ���ÿ���/�- 1.8�‘�T�f�K�ô 
��p �•�O �ç 6

���‘�S�—�T�f�K�¨�ÿ�ì�½�/�ô���6�,�X�¢
Þ�÷
��p�•�±
C
È�#�â�Á�]�l�”

�:���¾�I�S�—�ô�x�š�Æ�Ì�Õ�ô�*�]���í�k�h�»� �‘�‡	g�:	g
��*�n�Ï�è
��ô


²�.�o	g��
��•�0�÷�Í�¢���k�h�µ� 
��•�ô�â���•�*�C�ÿ�ô�÷���T�f�K�P

�e�ô�Ì�Õ�”�×	þ�p�¶�•�4�l�” �•
;�d �S�—�‘
ó
 �ì�Õ���h�ö  

�0�Ú�¬
 �‘�T�f�K�p�§ H�¶�÷�‚�•�§ (S)�i�¡�ì�K�æ��	@�‰ (�� 5-2)�ô�Q

�³�‰�Ú�¬
 �¡�ì�K�p�§ (J)�ö  

 ,    (�� 5-2) 

�Ú�¬
  �ƒ�‹�Ñ ~�ƒ �d �Ñ�‘�¡�ì�K�é�q�Á�ú �Ï�ê���¢
Þ 0.57�õ0.76�õ0.75�õ

0.70�ù �,�X�¢
Þ 0.00�õ 0.00�õ 0.63�õ 0.34�ù 
��p�•�± 0.00�õ 0.00�õ 1.00�õ 1.00�ù


C
È�#�ƒ (�K�X�¢
Þ )0.58�õ 0.89�õ 0.86�õ 0.97�ù �K�X� 
Þ 0.71�õ 0.79�õ 0.98�õ

0.88�ù �v�f�� 0.53�õ 0.79�õ 0.83�õ 0.91�ù
��p �•�O 3 �� 0.84�õ 4 ���6�:�S�—

0.62�õ 6 �� 0.60�õ 8 �� 0.75�õ 9 ���6�:�S�— 0.79�õ 11 �� 0.79�ö�—�Ú�¬
  �¡�ì

�K�Q�î�@ 
��p�•�± �ƒ �Ÿ�õ�d �Ñ�Á�����¬
 
(�/�ô �`�—�-�‚�û�0�:��
�
��‰ 2

�• 2 �À�‘
��*�ô�÷���¡�ì�K�Á
(�/ 1.00�ô ���6�,�X�¢
Þ�÷
��p�•�± �ƒ�‹�Ñ

�â�Á �Ú�] 
ö�µ�‰ 1 �•
��* �ô �ƒ�’�Ñ����
�
��‰
��*�ô �÷�� �¡�ì �K���d	@�‰�ô

�â�Á�l�”�:���S�—�ô �­ �Ì�Õ�”�×	þ�p�¶�•�4�l�” �•
;�d �S�—�‘
ó
 �ì�Õ��

�h�ö�6�l�”�•�Ô�d�S�—�‘�¬
 �Í�ô�þ�‚�0�ƒ�Ÿ�Ñ�‘�K�X� 
Þ�0�÷�ƒ�d�Ñ�‘ 
C


È�#�ƒ (�K�X�¢
Þ )�ñ��
(�/�‘�¡�ì�K�ö  

�0�Ú�¬
 �0�‚�•�§ (S)�÷ �S�—�t	•�O�§ (N)�i�‚�•�f
d�K�æ�� (�� 5-3)	@

�‰�ô�Q�³�‰�Ú�¬
 �‚�•�f
d�K (SR)�ö  
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SR =  

�Ú�¬
  �ƒ�‹�Ñ ~�ƒ�d�Ñ �‘�‚�• �f
d�K �p�§�é�q�Á�ú�Ï�ê���¢
Þ 1.92�õ

1.92�õ 1.15�õ 2.78�ù �,�X�¢
Þ 0.00�õ 0.00�õ 0.82�õ 0.41�ù 
��p�•�± 0.00�õ 0.00�õ

1.44�õ 1.44�ù 
C
È�#�ƒ (�K�X�¢
Þ )0.97�õ 1.80�õ 1.92�õ 2.12�ù �K�X� 
Þ 2.01�õ

1.70�õ 1.54�õ 2.47�ù �v�f�� 1.57�õ 2.52�õ2.35�õ 1.69�ù
��p �•�O 3 �� 2.39�õ 4 ��

�6�:�S�— 2.45�õ 6 �� 2.63�õ 8 �� 3.27�õ 9 ���6�:�S�— 3.40�õ 11 �� 2.49�ö�—�Ú

�¬
  �f
d �K�Q�î�@ 
��p�•�O 9 ���S�—�Á�����¬
 
(�/ �ö  

�Ú�¬
 �‘�“�‚�í�¬���p�§�È�-�Ä 5-4�ô�—�-
��p �•�O �÷�Ú�¬
 �‘�x�š�Æ

�Ì�Õ (
��p �•�O �Á�Ä�¤�æ�ã�ô�•�4�¬
 �û�æ�ã	
 100�æ���¯�† )�ô�â���Ì�Õ�Õ

�ì���h�ô�Ú�q�¬
 �����S�—�‘�x�š�Æ�ì�Õ�ô�â���Q�0���h�Ú�¬
 �ƒ�‹�Ñ ~�ƒ

�d �Ñ�‘�“�‚�í�¬���p�§�ö  

�•�€ �Ú	•�¬
  �ƒ�‹�Ñ ~�ƒ�d�Ñ �‘�“�‚�í�¬���p�§�ô�Q�'�\�ý�é
ó
 �ƒ �d

�Ñ�‘�T�f�K (H�¶���õ�¡�ì�K (J�¶)�©�f
d�K (SR)�h�ƒ �•�4 �Ñ�p�‘�/�‹�d�ô �×� �p�‚

�ƒ�’�Ñ�ô �` �Ú�Ñ�Ð�Ô	á�f�Ì�µ�ô�]�� �K�X�¢
Þ 	á�f�h�µ�‹�d�ô�µ�\
Q�S�—�I

�Ü�ƒ�i�0�÷�Ú���½�‘
��*�S�—
ö�µ (�Ä 5-1�õ 5-2)�p�î�ô �ƒ�d�Ñ�S�—
� 11 ��

�½�è�Ò�È	>�¾�•�•���Ñ�ô�`�Þ���K	¹�ú�Ð�U���Æ�:�I�ô��
��|�b�S�—
�	��«

���ã�Q�0�<�Â�h�í�•�Ì�Õ�‘�>
È�æ�ô�*���Æ�Ì�?�-�ü�µ�ô�0�-�S�—�ô�â���“

�‚�í�¬���p�§�h�/�ù�ƒ�’�Ñ 6 ���½�S�—
��â�…�ù���Ø�Ñ�ï�p�•�ô�¨�Q�<�Â

�h�í�•�>
È�æ�ô�“�‚�í�¬���p�§�¨�/�ù�ƒ�‹�Ñ 3 ���S�—
��…�ù�Þ���K �µ�|

�‘�µ�3�ò
º�ô�Ú�^�¤�‘���¬�h�»�ô�“�‚�h�Á�ã�Í�ô�â�������h�í�‘ �S�—�t	•

�O�§�ù�ƒ�Ÿ�Ñ 8 ���½�S�—
��â �Á�f��
º �ô �Ú�í 
ó
 ���Æ�ÿ�h �•�4�Ñ�� �p�‘

�µ �Ú�¤�í �ô �¡�Ý�X�¨�ÿ�����Ð�ç�µ�Æ�‘�+���ô �â�� �ý�é
ó
 �õ�Ï�ê���¢
Þ�õ


C
È�#�ƒ (�K�X�¢
Þ )�õ�K�X� 
Þ�‘ �S�—�û 
È�ç�Þ���h�ü�Ä�‘�æ���¾�I �ô�â��

�“�‚ �í�¬���p�§ �h�e �ö�6�,�X�¢
Þ�÷
��p�•�±
C
È�#�â�Á�]�l�”�:���¾�I

�S�—�ô�x�š�Æ�Ì�Õ�ô�*�]���í�k�h�»� �‘�‡	g�:	g
��*�n�Ï�è
��ô
²�.�o	g

��
��•�0�÷�Í�¢���k�h�µ� 
��•�ô�â���•�*�÷�§�Æ�C�ÿ�ô�÷���Ú�•�p�§�ÿ�P

�e�����d	@�‰�ô�ç�§	v�¢�Ì�Õ�”�×	þ�p�¶�•�4�l�” �•
;�d �S�—�‘
ó
 �ì�Õ

���h�ö  
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�Ä 5-4 �Ú
ó
 �“�‚�í�¬���p�§	@�‰�H�@  

�“�‚�p�§ \
ó
   
�Ï�ê���¢
Þ  �, �X�¢
Þ  
��p�•�±  


C
È�#�ƒ  
(�K�X�¢
Þ ) 

�K�X� 
Þ  �v�f��  
��p �•�O  

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

N(�S�—	•�O�§ ) 306 182 1 0 8 0 61 49 88 19 162 24 232 200 206 

S (�S�—�‚�•�§ ) 12 11 1 0 1 0 5 8 10 6 9 9 14 14 15 

H'( �T�f�K ) 1.42 1.82 0.00 0.00 0.00 0.00 0.93 1.85 1.63 1.41 1.16 1.73 2.23 1.63 1.62 

J(�¡�ì�K ) 0.57 0.76 - - - - 0.58 0.89 0.71 0.79 0.53 0.79 0.84 0.62 0.60 

SR(�f
d�K ) 1.92 1.92 - - 0.00 - 0.97 1.80 2.01 1.70 1.57 2.52 2.39 2.45 2.63 

 

�“�‚�p�§ \
ó
   
�Ï�ê���¢
Þ  �, �X�¢
Þ  
��p�•�±  


C
È�#�ƒ  
(�K�X�¢
Þ ) 

�K�X� 
Þ  �v�f��  
��p �•�O  

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

N(�S�—	•�O�§ ) 78 222 128 134 2 2 8 17 7 57 30 35 98 199 276 

S (�S�—�‚�•�§ ) 6 16 5 3 2 2 5 7 4 11 9 7 16 19 15 

H'( �T�f�K ) 1.35 1.93 1.01 0.38 0.69 0.69 1.39 1.89 1.35 2.10 1.82 1.78 2.09 2.31 2.13 

J (�¡�ì �K) 0.75 0.70 0.63 0.34 1.00 1.00 0.86 0.97 0.98 0.88 0.83 0.91 0.75 0.79 0.79 

SR(�f
d �K) 1.15 2.78 0.82 0.41 1.44 1.44 1.92 2.12 1.54 2.47 2.35 1.69 3.27 3.40 2.49 

 �³-�³�Ä�¢�‚�•�§�0�÷�t	•�O�§�ü�e���d	@�‰  

 

5-2 �:�õ �*�S�—�H�@ 

�•	@�� �- �ƒ�‹�Ñ ~�ƒ�d�Ñ �S�—�C�¢�• ���‘
��p�6�:�S�—�Í�ô�t	@�-�¡�Ý

�X
��p�÷�•�¢ �õ � 
Þ
ó
 
ö�µ�‰ 1 �ž 2 �ý 3 �• 277�À�:�õ�* (�Ä 5-5)�ô�é�q

�Ï�‰�:�ý�‘ �h
“ �a�: (Macrobrachium latimanus)�õ �‰�k�a�: (Macrobrachium 

asperulum)�÷�R�p�:�ý�‘�í�Á�e�/�: (Neocaridina denticulate)�ô�0
��>� �‘�‰

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

�Á�^
G�‰
Þ�‚�• �ô 109���þ
¸�ç�,�X�¢
Þ
ö�µ�‰ �µ�| �a�: �Á�^
G�‰
Þ�‚ �• �ô

�I�¢�ô�ô�����“�“�‚�Q�ï�x�¡�Ý�X
��p �ö  
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5-2-1 
��p �•�O  


��p �•�O �- 3 ���½�ƒ�‹�Ñ�S�—
ö�µ�� 2 �ý 2 �• 19 �À�:�õ�*�ô�é�q�Á �‰

�k�a�: �õ �í�Á�e�/�: �ô�•�Í�0 �‰�k�a�: 
ö�µ�§�Æ
(�í�ô�Å 15 �À�ô�^�t���o

78.9%�ù�•�A�‰
Þ�‚�•��
ö�µ �ö  

4 ���½�6�:�S�—
ö�µ�� 2 �ý 2 �• 69 �À�:�õ�*�ô�é�q�Á �‰�k�a�: �õ �í�Á

�e�/�: �ô�•�Í�0 �‰�k�a�: 
ö�µ�§�Æ
(�í�ô�Å 48 �À�ô�^�t���o 69.6%�ù�•�A

�‰
Þ�‚�•��
ö�µ �ö  

6 ���½�ƒ�’�Ñ�S�—
ö�µ�� 1 �ý 1 �• 11 �À�:�õ�*�ô�Á �‰�k�a�: �ù�•�A�‰


Þ�‚�•��
ö�µ �ö  

8 ���½�ƒ�Ÿ�Ñ�S�—
ö �µ�� 2 �ý 2 �• 15 �À�:�õ�*�ô �é�q�Á �‰�k�a�: �õ �í

�Á�e�/�: �ô�•�Í�0 �‰�k�a�: 
ö�µ�§�Æ
(�í�ô�Å 12 �À�ô�^�t���o 80.0%�ù�•

�A�‰
Þ�‚�•��
ö�µ �ö  

9 ���½�6�:�S�—
ö�µ�� 2 �ý 2 �• 19 �À�:�õ�*�ô�é�q�Á �‰�k�a�: �õ �í�Á

�e�/�: �ô�•�Í�0 �‰�k�a�: 
ö�µ�§�Æ
(�í�ô�Å 16 �À�ô�^�t���o 84.2%�ù�•�A

�‰
Þ�‚�•��
ö�µ �ö  

11 ���½�ƒ�d�Ñ�S�—
ö�µ�� 2 �ý 3 �• 32 �À�:�õ�*�ô�é�q�Á �h
“ �a�: �õ

�‰�k�a�: �õ �í�Á�e�/�: �ô�•�Í�0 �‰�k�a�: 
ö�µ�§�Æ
(�í�ô�Å 22 �À�ô�^�t��

�o 68.8%�ù�•�A�‰
Þ�‚�•
ö�µ �� �h
“ �a�: 1 �• �ö  
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�Ä 5-5 �Ú
ó
 �:�õ�*�•�*�÷�§�Æ  

 
� t 	@

3�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 6�� 3�� 4�� 6��
�h
“�a�: Macrobrachium latimanus �‰
Þ 0

�‰�k�a�: Macrobrachium asperulum 1 4 4 6 3 3 11 4 15 48 11 110

�R�p�:�ý �í�Á�e�/�: Neocaridina denticulata 3 4 21 28

1�ž 2�ý 3�• 1�• 1 4 4 6 3 0 0 3 11 0 0 7 19 69 11 138

� t 	@
8�� 11�� 8�� 11�� 8�� 11�� 8�� 11�� 8�� 11�� 8�� 11�� 8�� 9�� 11��

�h
“�a�: Macrobrachium latimanus �‰
Þ 1 2 3

�‰�k�a�: Macrobrachium asperulum 12 4 25 4 4 2 1 1 12 16 22 103

�R�p�:�ý �í�Á�e�/�: Neocaridina denticulata 1 16 2 3 3 8 33

1�ž 2�ý 3�• 1�• 13 20 27 0 0 4 4 0 2 2 0 1 15 19 32 139

�v � f � � 
 � � p � • �O

�œ�I�ž
�Ï�‰�:�ý

� Ï � ê � � � ¢ 
Þ � , �X �¢ 
Þ 
 � � p � • �± �K �X �¢ 
Þ �K �X �   
Þ
�ž �ý � Í � � �Ü �â �Ü �‰
Þ � ‚ � •

� â �Ü �‰
Þ � ‚ � •
� v � f � � 
 � � p � • �O� Ï � ê � � � ¢ 
Þ � , �X �¢ 
Þ 
 � � p � • �± �K �X �¢ 
Þ �K �X �   
Þ

�Ï�‰�:�ý
�œ�I�ž

�ž �ý � Í � � �Ü
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5-2-2 �Ï�ê���¢
Þ  

�Ï�ê�� �¢
Þ�Å
ö�µ�‰ 2 �ý 2 �• 38 �À�:�*�ô�é�q�Á�‰�k�a�:�õ �í�Á�e�/

�: �ô�•�Í�‰�k�a�:�Á�ì���•�ô�Å
ö�µ 21 �À�ô�^�t���o 55.3%�ô�•�Í 3 ��
ö

�µ�� 1 �À�ô 6 ��
ö�µ�� 4 �À�ô 8 ��
ö�µ�� 12 �À�ô 11 ��
ö�µ�� 4 �À�ö�Q
È�‚

�â�Á�@�A
 �‘�I�Ü�h�Á�Ò�á�ô�h�ÿ����
Û���‚�¡�'�t�H�6���‘�í�þ��
È	ò

�I�Ü�ô�â���:�õ�*�W�•�¨�h�ÿ�ô�6�ž�È�Þ���¨�‚�™���¬���‡�6���‘�Z�¬� 

�
�ô�:�õ�*�;�í
È�“�‚�¨�$�0�ç��
È	ò �ö  

5-2-3 �,�X�¢
Þ  

�,�X�¢
Þ�Å
ö�µ�‰ 2 �ý 2 �• 37 �À�:�*�ô �é�q�Á�‰�k�a�:�õ �í�Á�e�/

�: �ô�•�Í�‰�k�a�:�Á�ì���•�ô�Å
ö�µ 35 �À�ô�^�t���o 94.6%�ô 3 ��
ö�µ�� 4

�À�ô 6 �� 6 �À�ô 8 �� 25 �À�ö ���¬
 �¦�-�É���q� �
�ô�í
È�“�‚�W�•�ì�ù�f


d�ô�*�æ�ã�����Á�:���d�ô�ù�-�:�*�‘�æ�ã
��@�¨�h�k�ö  

5-2-4 
��p�•�±  


��p�•�± �Å
ö�µ�‰ 1 �ý 1 �• 7 �À�:�*�ô�Á�‰�k�a�: �ô 3 ��
ö�µ�� 3 �À�ô  

11 �� 4 �À�ö 6 �� �÷ 8 �� 
� �—�-���Ø�Ñ �÷�f��
º�ô�¡�Ý�X ���Ð�µ�Æ�+���ô�l

�:���â���¬���O���d�Ó�O�ô�æ�ã
��@�Ì���ô����
ö�µ�‰�:�*�ö  

5-2-5 
C
È�#�ƒ (�K�X�¢
Þ ) 


C
È�#�ƒ (�K�X�¢
Þ )�-�ƒ�‹�õ�ƒ �d �Ñ�S�—�ã�����:�õ�*�‘
ö�µ �ô 6 ���½

�ƒ �’ �Ñ�S�—
ö�µ�� 1 �ý 1 �• 3 �À�‰�k�a�: �ô 8 ���½�ƒ �Ÿ�Ñ�S�—
ö�µ�� 1 �ý 1

�• 4 �À�‘ �‰�k�a�: �ô�Q
È�‚�â�Á���¬
 �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 �- �ƒ�’�Ñ�S�—�����:�õ�*�‘
ö�µ �ô 3 ���½�ƒ�‹�Ñ�S�—
ö�µ

�� 1 �ý 1 �• 11 �À�‰�k�a�: �ô 8 ���½�ƒ�Ÿ�Ñ�S�—
ö�µ�� 1 �ý 1 �• 2 �À�‰�k�a

�: �ô 11 ���½�ƒ�d�Ñ�S�—
ö�µ�� 1 �ý 2 �• 2 �À�‘ �:�*�ô�E�–���^
G�‰
Þ�‚�•

�h
“ �a�:�ö�K�X� 
Þ�:�õ�*�W�•�h�ÿ �•	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���ü���Æ�C

�ÿ�ö  
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5-2-7 �v�f��  

�v�f���Å
ö�µ�‰ 2 �ý 2 �• 8 �À�:�õ�*�ô�é�q�Á �‰�k�a�: �õ�í�Á�e�/�: �ô

�µ�ý�é�- 6 ��
ö�µ�‰�ô�•�Í�0 �‰�k�a�: 
ö�µ�§�Æ
(�í�ô�Å 5 �À�ô�^�t���o

62.5%�ô�Q
È�‚�â�Á���¬
 �^�p�Ò�á�*�h
²�ÿ��
Û�õ�¡�'�t�H�6���‘�í�þ��

�I�Ü�ô�â���ü���Æ�C�ÿ �ö  

 

5-3 
��*�é�i���^�W
����h�H�@  

�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
ó�)�õ�( 102���µ�˜�›�Ã���S�—�)�õ�( 107���K�¡

�Ý�X
��p�“�‚�q
ó�)�õ�( 108���¡�Ý�X
��p�æ
��Z�n�$�“�‚�W�•�q
ó�)�õ�( 109

���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó �)�;���^�S�—
ö�µ�ô�þ�[�¶�•	@��

�q
ó�O�ü�ì�Õ���ì�È�Ð�¬
 �ô�é�q���Ï�ê���õ
��p�õ�K�X�÷�v�f���; 4 	•�q


ó�ú�ô�Q�i�� 4 	•�¬
 �Ð�‚�•
ö�µ�¶�•�ô�2�S�—�H�@�Õ�ì���h �ô�@�Ä 5-6�ö 

�•���K�‘
��*�S�—�H�@�¶�•�æ�‘���^
ö�µ���h�Ð�U�ô �������^
ö�µ�ô

�Þ���K �e�Z�‘ 1 �• �ç
��p��
ö�µ�‘ �g���•Së 
��* �ô�•�•	š �•�û �é�r�-�µ�|

�G�ý�0�÷�Õ�¾�æ�T�^�3 �¶ 
ë�a �ô�ç���æ �� �Á���3�•�ß�•�ù �^�m���»T� 109��

	h���ç�,�X�¢
Þ
ö�µ�‰�ô�Þ���K�þ�ç
��p���e�Z
ö�µ�ù �µ�|�¡.V (	`���K5‘ )

�x�ó�û�ç�v�f����
ö�µ�ô�Þ���K�þ�‚�Ï�ê���¢
Þ�õ�,�X�¢
Þ�õ
��p�ÿ���e�Z


ö�µ �ö�\�f �> 107 �� 
i �Ò�È
ö�µ�‰�‘�/�J�›�˜
��÷�V��
¿T� �ô �Á	š�“�- �µ

�| �?�õ���ý�‘ ���3 (�¬�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��
ö�µ�‰�‘�‚�•�Á�-�Š�m6.�ô�Ï
¿�m6.�Ð
ö�µ

�Q
È�p�>�-�‚�•�£�ý�‘�ä	á �ô�—�-6.�ý�‘
��*�é�*�È
s���ö���x�§���ó	O�ô

�â���x�P�‘�Ï
¿�m 6.
ö�µ���Q
È�Á�-�Š�m6.�ô�`�â
²�.�±�•���0��
ö�µ	á

�f�Â�Ì�Q�5�ö  
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�Ä 5-6 
��*���^
ö�µ���h�Ä  

 
�³�E�³�Ä�¢�Á���^�W
�
ö�µ�ù �³�L �³�Ä�¢�Á�•���K
ö�µ�ù �³ �L  �³�Ä�¢�Á�•���K�-�@
ó
 �‘�e
ö�µ  

���^ �•�� ���^ �•�� ���^ �•�� ���^ �•�� ���^ �•��

�¸�'6€ �í
È /�‰
Þ �× �Ó �× �Ó �× �Ó

���•�'6€ �í
È /�‰
Þ �× �×


Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó �× �Ó

�µ�|�#T� 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó �× �Ó

�¤ 
Þ�Z� �× �Ó �× �× �Ó �× �Ó �× �Ó

�/�J�¤
� 
Þ�Z� /
ë�r �× �× �×

�£ 
Þ�Z� �× �Ó �× �× �×

�¸�£ 
Þ�Z� �×

1‘ 
Þ�Z� /
ë�r �×


Û
� 
Þ�Z� �× �Ó

�g���•Së 
Þ�Z� /
ë�r �Ó

	¯ �m 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó

�/�J�»�&.[ 
Þ�Z� �× �Ó �× �× �Ó �× �Ó �× �Ó

�µ�|�›�˜
� 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó �× �Ó

�/�J�›�˜
� 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó

�‰	h�-�±T� 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó �× �Ó

�µ�|�¡.V 
Þ�Z� �Ó �Ó �Ó �×

�å�G
� 
Þ�Z� �× �× �Ó �× �Ó �× �×

�^�m���»T� 
Þ�Z� �× �Ó

�V��
¿T� 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó �× �Ó

�]�˜ �í
È� �× �× �× �×

�µ�R�K�]�˜ �í
È� �× �× �× �×

�Í�n�¸�˜ �í
È� �× �Ó

�Ï
¿�m6. �í
È� �× �×

�-�Š�m6. �í
È� �× �Ó �× �× �Ó �×

�‡�¬�•�±�ï�Ú�¤ 
Þ�Z� �× �Ó �× �Ó �× �Ó �× �Ó �× �Ó

�¸�J�K�=
� 
Þ�Z� �× �Ó

�4�Ç�•DÄ�Á �í
È /
��> �× �Ó �× �× �Ó �× �Ó �× �Ó

�u�·�•DÄ�Á �í
È /
��> .�‰
Þ �× �× �Ó �× �Ó �× �Ó �× �Ó

���•�1�Ð�¢ �í
È /�‰
Þ �× �Ó

�-�•	�
¬�•DÄ�Á �í
È /
��> �×

�›5ì�ý �›5ì �í
È /�‰
Þ �× �× �×

�µ�|�Ô�}�ß�˜ �í
È� �× �Ó �× �Ó �× �Ó �× �Ó

	µ�Z�Í�n�}�ß�˜ �í
È� �× �× �Ó �× �× �Ó

�;�±�µ�˜ �í
È� �× �Ó �× �× �Ó �× �Ó �× �Ó

2Ò�ý 2Ò �í
È� �× �Ó �× �× �×

�Ý�—
��ý �ó�Q �í
È� �×

	��•
��ý 	i
� 
Þ�Z� �× �×

��5ì 
Þ�Z� �×


¬5ì 
Þ�Z� �×

� Ì �Ð0&�ý �µ�| $< �í
È� �× �Ó �×

�¸T��ý 	g
è
� 
Þ�Z� �×

�v�f��

�é�r�æ�ú


��p �K�X

DÄ�Á�ý

�s�ç�˜�ý

5ì�ý

�'6€�ý

�£�ý

�˜�ý

6.�ý

�=
��ý

�ý�Ü �Í���Ü �“�²�I�Ü �Ï�ê�� �,�X
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�Ï�ê���ç���^
ö�µ�Í
¸
ö�µ�‰ 10 �ý 26 �•
��*�ô�•�ô�2�þ�‚
ö�µ�‰ 8

�ý 19 �•
��*�ô���^
ö�µ���•�ô�2�í�‘�å�G
��õ�]�˜�õ�µ�R�K�]�˜�õ�Ï
¿�m

6.�õ�u�·�•DÄ�Á�õ	µ�Z�Í�n�}�ß� �̃õ	i
��õ 
¬5ì �ô�µ
��•�Q�'�\�µ�í�‚�É��

�q���‚�í
È� �‘
��*�ô�â
ó��	á�f�Q
È�¶�I�Ü�B�‚���"�ô�x�P�S�—
��‘�I�Ü

���Ú���h�í�Q�0�n�í
È� ���‚�É���q
��*
È	ò�‘�I�Ü� �
�ö�•�ô�2�ì�h��

�^
ö�µ�e�Z �‘ �µ�|�¡.V 1 �•
��*�ô���^�W
��û�ç� 
Þ�‘�v�f����
ö�µ�‰ �ö  

�,�X �ç���^
ö�µ�Í
¸
ö�µ�‰ 6 �ý 18 �•
��*�ô�•�ô�2�þ�‚
ö�µ�‰ 3 �ý 9

�•
��*�ô���^
ö�µ���•�ô�2�í�‘ �/�J�»�&.[ �õ �^�m���»T� �õ �¤ �õ �/�J�¤
��õ

�¸�£�õ �]� �̃õ�µ�R�K�]� �̃õ �4�Ç �•DÄ�Á�õ �;�±�µ�˜ �õ2Ò�ö�•�ô�2�ì�h���^
ö

�µ�e�Z �‘ �µ�|�¡.V 1 �•
��*�ô���^�W
��û�ç� 
Þ�‘�v�f����
ö�µ�‰ �ö  


��p�ç���^
ö�µ�Í
¸
ö�µ�‰ 10 �ý 30 �•
��*�ô�•�ô�2�þ
ö�µ�‰ 5 �ý 23

�•
��*�ô ���^
ö�µ ���•�ô�2�í�‘�/�J�¤
��õ1‘�õ�£�õ�]� �̃õ�µ�R�K�]� �̃õ�Ï


¿�m6.�õ �-�Š�m6. �õ �›5ì �õ�ó�Q�õ ��5ì �ö�•�ô�2�ì�h���^
ö�µ�e�Z �‘ �^�m��

�»T� �õ �µ�|�¡.V �õ �g���•Së 3 �•
��*�ô�•�Í �g���•Së �Á�•�æ�‘�e
ö�µ�‚�•�ô

�•�û �é�r�-�µ�|�G�ý�0�÷�Õ�¾�æ�T�^�3�‘
ë�a �ô�ç���æ�Á���3�•�ß�• �ö�•��

�K
��p�Å
ö�µ�� 3 �•�‰
Þ
��* �ö  

�K�X�ç���^
ö�µ�Í
¸
ö�µ�‰ 8 �ý 23 �•
��*�ô�•�ô�2�þ
ö�µ�‰ 6 �ý 16

�•
��*�ô���^
ö�µ���•�ô�2�í�‘ ���•�'6€ �õ�å�G
��õ�£�õ�-�•	�
¬�•DÄ�Á�õ

�›5ì �õ 	µ�Z�Í�n�}�ß� �̃õ2Ò�ö�ý�é�Á�í
È���‚���¬���q�‘
��•�ô���6 �•�Ø�×

�ç�P���K�¶�Þ���K�S�—
��'�\�K�X�µ�í�Á�Z�¬� �
�ô���¬���q���‚�ý�é�í


È
��*�P�$�ç��
È	ò�ô�—���Q�@�K�X�Ð�I�Ü�B�‚�ö�•�ô�2�ì�h���^
ö�µ�`��

�e�Z �ö  

�v�f���ç���^
ö�µ�Í
¸
ö�µ�‰ 12 �ý 29 �•
��*�ô�•�ô�2�þ
ö�µ�‰ 5 �ý

15 �•
��*�ô���^
ö�µ���•�ô�2�í�‘���•�'6€�õ �µ�|�¡.V �õ�å�G
��õ�/�J�¤


��õ�£�õ �]�˜ �õ �µ�R�K�]�˜ �õ �-�Š�m6. �õ �›5ì �õ2Ò�õ	i
��õ �µ�| �2 �õ 	g
è
�

�;�ô�•�ô�2�ì�h���^
ö�µ�`���e�Z�ô�\�/�J�›�˜
��õ �V��
¿T� �;�f�p�•�ÿ�‚

�ç 107���É�Ò�È�ç�¡�Ý�X�¬�•���q
ö�µ�‰�‘�‚�• �ö  
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5-4 ��
È�2�]�S�—�H�@  

�—�-�,�X�¢
Þ�õ
��p�•�±�õ 
C
È�#�ƒ (�K�X�¢
Þ )
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  

�Ý�s �d �Ñ���S�—�H�@�t�Å 
ö�µ �‰7 �ž 23 �ý 8,131�+ ��
È�2�] (�Ä 5-7)�ô

� é � q � Á � ú & ¬ + J � ž(Ephemeroptera) � Ð � d � ï & ¬ + J � ý(Baetidae)�õ 	Ã & ¬ + J � ý

(Caenidae)�õ �»&¬+J�ý (Ephemerellidae)�õ�g&¬+J�ý (Heptageniidae)�õ �C&¬+J�ý

(Leptophlebiidae)�õ�Ÿ�A�—&¬�ý(Tricorythidae)�õ&¬+J�ý(Ephemeridae)�ô�� 
µ �ž

(Trichoptera)�Ð	Ã�¡�, �ý (Hydroptilidae)�õ �p �¡�, �ý (Philopotamidae)�õ 
¦ �¡�,

�ý (Hydropsychidae)�õ �A �¡�,�ý (Stenopsychidae)�ô �ˆ
µ�ž (Diptera)�Ð�`
è �ý

(Chironomidae)�õ �&�ý (Simuliidae)�õ�µ
è �ý (Tipulidae)�õ �’
è �ý (Dixidae)�ô �Ë


µ�ž (Coleoptera)�Ð�g�]�]�ý (Psephenidae)�õ�Ï���]�]�ý (Elmidae)�õ �#�]�ý

(Hydrophilidae) �ô � Ì � Ë � ž (Odonata)�Ð � I / z � ý (Euphaeidae)�õ � ~ � ( � ý

(Gomphidae)�ô�J
µ�ž (Hemiptera) �Ð��'L�ý (Gerridae)�õ �ÊA^�ý (Corixidae)�ô

�R
µ�ž (Lepidoptera) �Ð�y�,�ý (Pyralidae)�ö  

 

5-4-1 �Ï�ê���¢
Þ  

�Ï�ê���¢
Þ �Å
ö�µ�‰ 6 �ž 18 �ý 5,521�+��
È�2�]�ô 3 ���½�S�—
ö�µ�‰

5 �ž 13 �ý 2,625�+�ô�é�q�Á�d�ï&¬+J�ý�õ	Ã&¬+J�ý�õ �»&¬+J�ý�õ �g&¬+J�ý�õ

�Ÿ�A�—&¬�ý�õ&¬+J�ý�õ�p�¡�,�ý �õ
¦�¡�,�ý�õ �A�¡�,�ý �õ�`
è�ý�õ �g�]�]�ý �õ

�Ï���]�] �ý�õ �I/z�ý �ö  

6 ���½�S�—�â���Ø�Ñ	–�Ò�È�ô��	_�	�µ�ô�â���S�—�‰�‘�§�Æ�h�ÿ�ô
ö�µ

�‰4 �ž 13 �ý 536�+�ô�é�q�Á�d�ï&¬+J�ý�õ	Ã&¬+J�ý�õ �»&¬+J�ý�õ�g&¬+J�ý�õ

�C&¬+J�ý�õ �Ÿ�A�—&¬�ý�õ �p�¡�,�ý �õ
¦�¡�,�ý�õ �A�¡�,�ý �õ �g�]�]�ý �õ �Ï��

�]�] �ý�õ �I/z�ý �õ �~�( �ý �ö  

8 ���½�S�— �Á�f��
º�ô���Æ�Ú�¤�µ��	_�Ú�¤�h�ô�Þ���Q�æ�ã�‘�ú�Q
È�Ø

�‚���h�í�‘���“�2�]
È	ò�ô�â���S�—�‰�‘�§�Æ
(�ÿ�ô�û 
ö�µ�‰ 6 �ž 10 �ý 23

�+�ô�é�q�Á�d�ï&¬+J�ý�õ �» &¬+J�ý�õ�g&¬+J�ý�õ �Ÿ�A�—&¬�ý�õ
¦�¡�,�ý�õ �’


è�ý�õ �g�]�]�ý �õ �Ï���]�]�ý �õ �~�( �ý �õ ��'L�ý �ö  
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�Ä 5-7 �Ú
ó
  ��
È�2�]�‚�•�÷�§�Æ  

� t 	@
3�� 6�� 8�� 11�� 3�� 6�� 8�� 11�� 3�� 6�� 8�� 11��

�d�ï&¬+J�ý Baetidae 597 51 5 384 882 16 9 86 1 36 2067

	Ã&¬+J�ý Caenidae 90 39 6 9 3 21 168

�»&¬+J�ý Ephemerellidae 102 42 1 30 3 178

�g&¬+J�ý Heptageniidae 18 11 4 36 6 5 9 8 6 103

�C&¬+J�ý Leptophlebiidae 2 1 18 12 33

�Ÿ�A�—&¬�ý Tricorythidae 6 15 2 21 1 9 3 57

&¬+J�ý Ephemeridae 3 3

	Ã�¡�,�ý Hydroptilidae 27 3 54 57 141

�p�¡�,�ý Philopotamidae 132 18 60 309 1 42 14 30 606


¦�¡�,�ý Hydropsychidae 465 27 5 1461 186 4 81 42 11 156 2438

�A�¡�,�ý Stenopsychidae 102 17 30 15 3 3 170

�`
è�ý Chironomidae 72 195 27 2 6 27 3 332

�&�ý Simuliidae 3 3

�µ
è�ý Tipulidae 6 6

�’
è�ý Dixidae 1 1

�g�]�]�ý Psephenidae 972 278 2 54 3 1 42 159 3 1514

�Ï���]�]�ý Elmidae 60 32 1 15 3 8 45 60 1 6 231

�#�]�ý Hydrophilidae 6 3 9

�I/z�ý Euphaeidae 6 2 9 2 19

�~�(�ý Gomphidae 2 1 18 3 6 2 3 35

��'L�ý Gerridae 1 1

�ÊA^�ý Corixidae 1 1

�R
µ�ž �y�,�ý Pyralidae 9 6 15

7�ž 23�ý 2625 536 23 2337 1455 42 0 351 421 2 12 327 8131

�Ì�Ë�ž

�J
µ�ž

� v � f � �

&¬+J�ž

��
µ�ž

�ˆ
µ�ž

�Ë
µ�ž

�ž �ý (� Í � � �Ü ) �ý (	 . � � �Ü )
� Ï � ê � � � ¢ 
Þ �K �X �   
Þ
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11 ���½�S�—
ö�µ�‰ 5 �ž 13 �ý 2,337 �+�ô�é�q�Á�d�ï&¬+J�ý�õ	Ã&¬+J

�ý�õ�»&¬+J�ý�õ�g&¬+J�ý�õ �Ÿ�A�—&¬�ý�õ 	Ã�¡�,�ý �õ �p�¡�,�ý �õ
¦�¡�,�ý�õ

�A�¡�,�ý �õ�`
è�ý�õ �g�]�]�ý �õ �Ï���]�]�ý �õ �~�(�ý �ö  

�ç �ü���Æ ��	_ (�Ù 5-8)�ô�0 
¦�¡�,�ý�^ 35.5%�õ �g�]�]�ý �^ 23.7%�õ �d

�ï&¬+J�ý �^ 18.8%�ô �€���ü���Æ�¢�Ð�ì���ô�i�õ�I�å�ÿ�Ð���“�2�]�p�±�ô�Q

�â�U�Ï�ê���¢
Þ�Ð���f�¦�-�e�&�‰�3�K�ô�\�f�ô �â 
ö�µ�‰�Ì�ÿ�ù���f�h�Á�õ

�B�‘�g�]�]�ô�I�¢��
ó
 �‘���f�ì�½�ó�ö  

 

5-4-2 �K�X� 
Þ  

�K�X� 
Þ �t	@
ö�µ�‰ 6 �ž 18 �ý 1,848�+��
È�2�]�ô 3 ���½
ö�µ�� 5 �ž

13 �ý 1455�+�ô�é�q�Á�d�ï&¬+J�ý�õ	Ã&¬+J�ý�õ�g&¬+J�ý�õ 	Ã�¡�,�ý �õ �p�¡

�,�ý �õ
¦�¡�,�ý�õ�A �¡�,�ý �õ�`
è�ý�õ �&�ý �õ�g�]�]�ý�õ�Ï���]�]�ý�õ �#�]

�ý �õ �~�( �ý �ö  

6 ���½�S�—�â���Ø�Ñ	–�Ò�È�ô�¡�Ý�X���Ð�+���ô��	_�	�µ�ô�â���S�—�‰

�‘�§�Æ�h�ÿ�ô
ö�µ�� 4 �ž 10 �ý 42 �+�ô�é�q�Á�d�ï&¬+J�ý�õ	Ã&¬+J�ý�õ�g

&¬+J�ý�õ�C&¬+J�ý�õ�Ÿ�A�—&¬�ý�õ�p�¡�,�ý �õ
¦�¡�,�ý�õ�`
è�ý�õ�g�]�]�ý�õ

�Ï���]�]�ý�ö  

8 ���½ �S�—�â�Á�f��
º�ô�¡�Ý�X���Ð�µ�Æ�+���ô�K�X�Ä	_�«�¬�ô���Æ�Ú

�¤�µ��	_�Ú�¤�h�ô�û
È�ç���]�H�,�‚�‘
(�Þ���æ�ã�ô�â���`�����S�—�‰�º�V

��
È�2�] �ö  

11 ���½���½
ö�µ�� 6 �ž 16 �ý 351�+�ô�é�q�Á�d�ï&¬+J�ý�õ�g&¬+J�ý�õ

�C&¬+J�ý�õ�Ÿ�A�—&¬�ý�õ 	Ã�¡�,�ý �õ �p�¡�,�ý �õ
¦�¡�,�ý�õ�A �¡�,�ý �õ�`
è

�ý�õ �µ
è�ý �õ �g�]�]�ý�õ �Ï���]�]�ý �õ �#�]�ý �õ �I/z�ý �õ �~�( �ý �õ �y�,�ý �ö

�0�‚�•�”���p�î�ô�µ�ý�é�ÿ�‚�¦�-�Í�õ�e�&�‰���f�‘�•�*�ô�Q�@�K�X� 
Þ�‘

���f�¨�Ø�‚�™�‰�D	Y�&�‰�ö  

�ç �ü���Æ �”����	_ (�Ù 5-9)�ô�0 �d�ï&¬+J�ý�^ 49.1%�õ�p�¡�,�ý �^ 19.0%�õ


¦�¡�,�ý�^ 14.7%�Á�ì���‚�•�ô�I�¢��
ó
 �Ð���f�Á�e�&�‰�ô�\�f�¨��
ö�µ

�‰�ù���f	>���D	&�‘�g�]�]�ö  
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5-4-3 �v�f��  

�v�f���t	@
ö�µ�‰ 7 �ž 17 �ý 762 �+��
È�2�]�ô 3 ���½
ö�µ�� 5 �ž 10

�ý 421 �+�ô�é�q�Á�d�ï&¬+J�ý�õ	Ã&¬+J�ý�õ�g&¬+J�ý�õ �p�¡�,�ý �õ
¦�¡�,

�ý�õ�`
è�ý�õ�g�]�]�ý�õ �Ï���]�]�ý �õ �I/z�ý �õ �~�(�ý �ö  

6 ���½�S�—�â���Ø�Ñ	–�Ò�È�ô�¡�Ý�X���Ð�+���ô��	_�	�µ�ô���Æ�Ú�¤

�µ�ô�â���S�—�‰�‘�§�Æ�h�ÿ�ô�û
ö�µ�� 2 �ž 2 �ý 2 �+�‘��
È�2�]�ô�é�q�Á

�d�ï&¬+J�ý�õ �ÊA �̂ý �ö  

8 ���½�S�—�â�Á�f��
º�ô�¡�Ý�X���Ð�+���ô��	_�	�µ�ô���Æ�Ú�¤�µ�ô�â

���S�—�‰�‘�§�Æ�h�ÿ�ô�û
ö�µ�� 2 �ž 2 �ý 12 �+�‘��
È�2�]�ô�é�q�Á
¦�¡�,

�ý�õ �Ï���]�]�ý �ö  

11 ���½
ö�µ�� 6 �ž 14 �ý 327�+�ô�é�q�Á�d�ï&¬+J�ý�õ �»&¬+J�ý�õ �g&¬

+J�ý�õ �C&¬+J�ý�õ�Ÿ�A�—&¬�ý�õ	Ã�¡�,�ý �õ�p�¡�,�ý �õ
¦�¡�,�ý�õ �A�¡�,�ý �õ

�`
è�ý�õ �g�]�]�ý�õ �Ï���]�]�ý �õ �~�( �ý �õ �y�,�ý �ö  

�ç �ü���Æ �”����	_ (�Ù 5-10)�ô�0
¦�¡�,�ý�^ 27.4%�õ�g�]�]�ý�^ 21.3%�õ

�d�ï&¬+J�ý�^ 16.1%�Á�ì���‚�•�ö �è�� �v�f�� ��
ö�µ�‰�‘�•�*�0�÷�§�Æ�h �•

�4
  �ÿ�ô�`�—�‚�•�”���p�î�ô��
ó
 �‘��
È�2�]�,	>�¨�0�Í�õ�e�&�‰���f�‘

�ý�q�Á�,�ô�I�¢��
ó
 �‘���f�¨�¦�-�e�&�‰���q�ö  
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�Ù5-8 �Ï�ê�� �¢
Þ ��
È�2�]�”���-�é��  

 

 

�Ù5-9 �K�X�  
Þ��
È�2�]�”���-�é��  
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�Ù5-10 �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�z�I �Ï�ê���¢


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

�“�‚�‘�æ�¬�÷���Ó�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�ç �Þ���K �����æ�ã�‰ �O�‚��
L
Þ�“�‚ �ö  

 

5-6 ���f 
ó�Æ�H�@ 

�ƒ�‹�Ñ ~�ƒ�d�Ñ�S�—����
ó
 �ã�¹���d�����f
ó�Æ�ô
��p�•�O�þ�¹���ä

�� �ô
ó�Æ�§�õ�õ�Ä 5-8�ö
%�õ�I�å�ÿ�æ�‹�Ð�^�¿�&�‰�p�§ ( River Pollution 

Index, RPI)�0�÷�Œ�*���O�±�—�ô�•	@���¶ RPI �0�÷�Œ�*���O�±�—���Å���Ð�è

�ž�Á�‹
< (DO)�÷ pH 	v�ô�6�•	@����
ó�Ð pH 	v�©�‹
<�ÿ�ç RPI �‘�‚ (�1 )�™
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�&�‰�0�÷�Œ�*���O�±�—�‘��
N�ã�ô�I�¢�¡�Ý�X�÷�•�¢ �õ� 
Þ�Ô�‘���f�ì�½�<

�ó�ô���H�@�¨�¥�� 
��*�0�÷ ��
È�2�]�S�—�H�@�ô�ç�¡�Ý�X�¢ �õ� 
Þ�Ô�ÿ��
ö

�µ�‰�!�3�C���f�‘ �µ�|�Ô�}�ß�˜�õ �g�]�] �;�ù���f	>���h�Á�D
1�‘�“�‚ �ö  

�Ä 5-8 �Ú
ó
 ���f
ó�Æ�H�@  

 

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

�È�¡�Ý�X�Õ�È�‘�?���µ���õ�Ï�ê���÷���·�±�; 3 	•�€
ó
 �Ð���f�W
��b�Á

�b
ø�U���h�•�T�q�^�¿�!�‰�3�K�ô�•���K 1~11 ���‘���f�q
ó�§�õ�õ�Ä 5-9

���¢�ö�•�Í�¡�Ý�X�Õ�È�ç�¢
Þ�‘
ó
 �Á�?���µ�� �¶�Ï�ê���ô�÷�ç� 
Þ�‘����

�·�±
ó
  �ö�µ�Þ���K�‘ ���f�q
ó �§�õ�p�î�ô�¢
Þ�‘ �?���µ�� 8�õ10 �� �½�‘ �L


L�°�O �÷ 11 ���½�‘�“�ï�!
<�Æ �¬�@�Œ�*���O�±�—�ô�•�© �� �½�÷�è�ž �ã�„�Ý

�Œ�*���O�±�—�ù�0 RPI �p�§�p�î�ô 8�õ 10 �� �½�Á 1.5�ô 11 ���½�Á 2.3�ô �•�©

�� �½�ã�Á 1.0�ô 1~10 ���ã �Á�‚ (�1 )�™�&�‰�‘�±�—�ô 11 ���½�Á�ø�K�&�‰�‘�±

�—�ö�¢
Þ�‘�Ï�ê�� 2�õ 8 �� �½�‘�“�ï�!
<�Æ �ô�0�÷ 8�õ 10 ���½ �‘�L
L�°�O �¬

�@�Œ�*���O�±�— �ô�•�©���½�÷�è�ž�ã�„�Ý�Œ�*���O�±�— �ù�0 RPI �p�§�p�î�ô

8 ���½�Á 2.8�ô�‚ �ø�K�&�‰�‘���f�±�—�ô 10 ���½�Á 1.5�ô�•�©���½�Á 1.0�ô�ã

�Á�‚ (�1 )�™�&�‰�‘�±�—�ö� 
Þ�‘���·�± 2~11 ���½�‘�µ�	���u���ã�¬�@�Œ�*

���O�±�—�Ì�ÿ�ô 1�õ 4�õ 11 ���½�‘�“�ï�!
<�Æ�¨�¬�@�Œ�*���O�±�— �ô�L
L�°

�O 11 ���½�¬�@�Œ�*���O�±�— �ô
=
Ú�þ�‚ 6 ���½�¬�@�Œ�*���O�±�—�ù�0 RPI

�p�§�p�î�ô 4�õ 11 �� �½�Á 2.3�ô�‚�ø�K�&�‰�‘�±�— �ô�•�©���½�ã�Á 1.0�ô�Á�‚

(�1 )�™�&�‰�‘�±�—�ö

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

� � � • (�W) 19.7 23.5 22.5 26.2 24.1 25.0 21.7 23.8 23.3 24.0 22.7 25.0 20.4 21.5 23.2

� ä � • � K (�T S/cm) 274 186 296 233 295 209 283 202 290 204 266 215 285 292 207

TDS(mg/L) 198 124 203 147 195 136 196 134 195 135 181 140 203 203 139

� v � K (�Š) 0.15 0.09 0.15 0.11 0.14 0.10 0.14 0.10 0.14 0.10 0.13 0.10 0.15 0.15 0.10

� ‹ 
 < (mg/L) 9.82 11.56 9.67 10.23 11.05 11.43 9.12 11.13 9.00 11.34 8.61 10.26 8.23 10.02 11.60

pH	v 8.17 7.17 7.64 7.41 8.21 7.78 7.94 7.38 7.67 7.44 7.57 7.66 7.87 8.09 7.79

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

� � � • (�W) 22.8 19.6 24.4 19.9 23.8 20.6 23.9 20.1 24.0 20.4 23.5 20.5 23.7 25.0 21.5

� ä � • � K (�T S/cm) 183 222 203 232 193 236 202 262 203 262 191 227 192 219 230

TDS(mg/L) 124 161 134 167 128 168 134 188 134 187 128 161 128 142 160

� v � K (�Š) 0.09 0.12 0.10 0.12 0.09 0.12 0.10 0.14 0.10 0.14 0.09 0.12 0.09 0.10 0.12

� ‹ 
 < (mg/L) 10.59 9.24 11.02 8.77 10.36 9.06 11.17 8.05 10.88 8.33 11.73 9.59 10.43 10.00 12.42

pH	v 7.12 8.71 7.48 7.98 7.78 7.88 7.61 8.15 7.39 8.02 7.41 8.05 7.81 7.04 8.26

� K � X �   
 Þ � v � f � � 
 � � p � • � O


 � � p � • � ±� Ï � ê � � � ¢ 
 Þ � , � X � ¢ 
 Þ

 ó � è \
 ó 
  


 � � p � • � ±

 ó � è \
 ó 
  

� Ï � ê � � � ¢ 
 Þ � , � X � ¢ 
 Þ � K � X � ¢ 
 Þ

� K � X � ¢ 
 Þ � K � X �   
 Þ � v � f � � 
 � � p � • � O
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�Ä 5-9 �?���µ���õ�Ï�ê�� �õ ���·�±���f�q
ó�§�õ  

 

 
�W
��p�•�ú�I�y�#�I�Ü�I�å�ÿ  �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)

2021/1/11 13.0 15.6 8.46 281 9.5 1.0 <4.0 2.8 500 0.04 1.0 �‚�)�1�*�™�&�‰
2021/2/2 25.7 19.4 8.66 266 9.5 <1.0 <4.0 2.4 290 0.07 1.0 �‚�)�1�*�™�&�‰
2021/3/3 19.0 18.1 8.38 300 9.4 <1.0 <4.0 4.3 2500 0.05 1.0 �‚�)�1�*�™�&�‰
2021/4/1 28.0 22.6 8.44 304 8.7 1.5 4.3 3.3 800 0.14 1.0 �‚�)�1�*�™�&�‰
2021/5/7 29.7 25.6 8.60 300 8.6 <1.0 <4.0 7.1 3100 0.01 1.0 �‚�)�1�*�™�&�‰
2021/6/11 29.7 26.2 8.14 178 8.3 <1.0 <4.0 10.6 3100 0.03 1.0 �‚�)�1�*�™�&�‰
2021//7/6 31.5 25.8 8.44 180 8.4 <1.0 <4.0 2.8 1600 <0.01 1.0 �‚�)�1�*�™�&�‰
2021/8/19 30.7 25.0 8.06 183 8.5 <1.0 <4.0 25.4 1400 <0.01 1.5 �‚�)�1�*�™�&�‰
2021/9/6 30.8 25.8 8.74 208 8.5 <1.0 <4.0 5.3 650 0.01 1.0 �‚�)�1�*�™�&�‰

2021/10/15 28.6 23.2 8.15 237 8.8 <1.0 <4.0 37.5 500 0.02 1.5 �‚�)�1�*�™�&�‰
2021/11/15 24.5 21.7 8.57 237 8.9 7.4 16.9 8.0 300 0.03 2.3 �ø�K�&�‰

6.0-9.0 �² �• 5.5 �€ 2 �² �€ 25 �€ 5000 �€ 0.3 �² �²�Œ
­�±�—

�?���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)

2021/1/11 16.3 15.3 8.36 286 9.7 1.6 <4.0 4.7 3400 0.04 1.0 �‚�)�1�*�™�&�‰
2021/2/2 23.5 19.6 8.58 288 10.0 2.9 8.1 2.7 800 0.06 1.0 �‚�)�1�*�™�&�‰
2021/3/3 19.3 18.3 8.38 306 9.5 <1.0 <4.0 4.4 3400 0.04 1.0 �‚�)�1�*�™�&�‰
2021/4/1 24.7 22.5 8.44 355 8.7 2.0 6.8 6.5 1100 0.09 1.0 �‚�)�1�*�™�&�‰
2021/5/7 30.6 26.7 8.70 288 8.7 <1.0 <4.0 4.7 1900 0.08 1.0 �‚�)�1�*�™�&�‰
2021/6/11 31.1 27.2 8.20 193 8.3 1.2 4.5 9.2 2700 0.10 1.0 �‚�)�1�*�™�&�‰
2021//7/6 32.0 26.6 8.57 187 8.6 <1.0 <4.0 2.0 1300 0.01 1.0 �‚�)�1�*�™�&�‰
2021/8/19 30.1 25.6 8.14 186 8.3 6.3 16.5 27.9 1400 <0.01 2.8 �ø�K�&�‰
2021/9/6 31.2 29.1 8.84 216 9.5 <1.0 <4.0 5.0 1800 0.05 1.0 �‚�)�1�*�™�&�‰

2021/10/15 31.3 24.0 8.20 237 8.6 1.4 <4.0 44.2 1600 0.05 1.5 �‚�)�1�*�™�&�‰
2021/11/15 25.4 22.2 8.76 243 9.6 1.7 5.3 4.2 700 0.02 1.0 �‚�)�1�*�™�&�‰

6.0-9.0 �² �• 5.5 �€ 2 �² �€ 25 �€ 5000 �€ 0.3 �² �²�Œ
­�±�—

�Ï�ê�����f

�æ�¬��
º ���u	v RPI �!�‰�3�K

http://wq.epa.gov.tw/
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�Ä 5-9 �?���µ���õ�Ï�ê���õ���·�±���f�q
ó�§�õ (�» ) 

 
�W
��p�•�ú�I�y�#�I�Ü�I�å�ÿ  �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)

2021/1/11 13.2 15.3 8.02 246 9.5 2.5 8.9 2.9 2300 0.05 1.0 �‚�)�1�*�™�&�‰
2021/2/2 26.4 22.4 8.60 240 9.5 <1.0 <4.0 1.9 22000 0.10 1.0 �‚�)�1�*�™�&�‰
2021/3/3 18.5 18.8 8.07 238 9.0 1.9 5.4 2.9 75000 0.06 1.0 �‚�)�1�*�™�&�‰
2021/4/1 28.3 24.5 7.84 231 8.0 5.2 19.9 8.2 16000 0.13 2.3 �ø�K�&�‰
2021/5/7 30.0 30.2 8.05 244 7.8 1.5 7.6 2.6 31000 0.07 1.0 �‚�)�1�*�™�&�‰
2021/6/11 30.0 27.8 8.50 212 8.1 1.9 5.1 3.2 33000 0.40 1.0 �‚�)�1�*�™�&�‰
2021//7/6 26.1 25.7 7.82 203 7.9 1.7 5.5 3.6 26000 0.03 1.0 �‚�)�1�*�™�&�‰
2021/8/19 28.0 24.9 7.81 193 8.0 1.4 <4.0 10.8 200000 0.10 1.0 �‚�)�1�*�™�&�‰
2021/9/6 27.7 29.9 8.31 207 8.3 1.7 5.6 6.0 18000 0.30 1.0 �‚�)�1�*�™�&�‰

2021/10/15 28.5 26.7 8.44 236 8.5 <1.0 <4.0 13.3 32000 0.03 1.0 �‚�)�1�*�™�&�‰
2021/11/15 26.0 23.2 7.94 232 8.4 2.6 9.8 79.8 160000 0.07 2.3 �ø�K�&�‰

6.0-9.0 �² �• 5.5 �€ 2 �² �€ 25 �€ 5000 �€ 0.3 �² �²

���·�±���f

�æ�¬��
º ���u	v RPI �!�‰�3�K

�Œ
­�±�—

http://wq.epa.gov.tw/
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�ö�—�I�å�ÿ�—�³�‘ �þ�O���f�§�õ�¶�\
Q
ó�Æ�Ð�H�@�‹	 �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�±�— �ö  

 

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 �Á�|�: �¬�ò 
ó�Æ�‘�°�Ó�O�ü�ô�¬�ò�q
ó�-�“�
�S�—�¾�I

�Õ
��Æ
ó�¹�� (�Ä 5-10~�Ä 5-12)�ö 3 �� 9 ���¡�Ý�X�½���t�•�¬�Æ�Á 11.59 

cms(�Ä 5-13)�ô
ó�Æ
�
��p�ï���Æ�»�ô�–�Û
��„
²	ß�����ˆ�¬�ô���A	
�û��

60 �æ�é�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò�ß�- 0.785~0.855 m/s �Ð�Ô�ô��
ó�³

�t�¬�Æ�Á 0.074 cms�ô�â�‚�•���Ñ�ô�*�Þ���¢�J�� �µ�| 
²���ô
��p�¬�Æ�e�-

�Û	@�¬�Æ0.3 cms�ö  

4 �� 29 ��
ó�Æ
��â�Ä�`
²���ô�µ�˜�›���Æ�u�»�ô�¡�Ý�X�½���t�•�¬�Æ

�Á 6.78 cms(�Ä 5-13)�ô
��p���”�Ð�> 4 �� 8 �����"
��ô
s���ï���ô�û
-�”�Ð

�í�ý�‹�d	Ô�¬�ô�–�Û���«�¬�ô�û���‹�d�í�¬���ù�í�ý�È�þ���A	
 8.4�æ�é�ô

�¬�ò�ß�- 0.540~0.545 m/s�Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.014 cms�ô�â�•���\�•��

3 ���ó�Á�D	Y�*�”�Ð�"
��ô
��p�¬�Æ�û�e�-�Û	@�¬�Æ 0.3 cms�ö  

6 �� 9 ��
ó�Æ
����Ø�Ñ	–�Ò�È�ô�¡�Ý�X�½���t�•�¬�Æ�Á 84.53 cms(�Ä 5-

13)�ô
��p�ï���…�¤�ô�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 8.8�æ�é�ô
(�-�À�þ�«�¬

	
 5 �æ�é�ô�¬�ò�ß�- 0.712~1.423 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò�ß

�- 0.980~1.046 m/s�Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.252 cms�ô
��p�¬�Æ�c�e�-�Û	@

�¬�Æ 0.3 cms�ö  

8 �� 18 �� 
ó�Æ
��Á�f��
º�ô�¡�Ý�X�½���t�•�¬�Æ�Á 119.61 cms(�Ä 5-

13)�ô
��p�ï���…�¤�ô�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 22 �æ�é�ô
(�-�À�þ�«�¬

	
 10 �æ�é�ô�¬�ò�ß�- 0.347~1.437 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30 �æ�é�ô�¬�ò

�ß�- 1.445~1.594 m/s�Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.497 cms�ô
��p�¬�Æ �/ �-�Û	@

�¬�Æ 0.3 cms�ö  
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9 �� 29 ��
ó�Æ
� �¡�Ý�X�½���t�•�¬�Æ�Á 22.47 cms(�Ä 5-13)�ô
��p�ï��

�…�¤�ô�–�Û
��„�Ä	_�«�¬�ô
²	ß�«�¬ 13.5�æ�é�ô
(�-�À�þ�«�¬	
 4.5�æ�é�ô

�¬�ò�ß�- 0.326~1.183 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30�æ�é�ô�¬�ò�ß�- 0.951~1.076 

m/s�Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.256 cms�ô
��p�¬�Æ�c�e�-�Û	@�¬�Æ 0.3 cms�ö  

11 �� 11 ��
ó�Æ
� �¡�Ý�X�½���t�•�¬�Æ�Á 22.88 cms(�Ä 5-13)�ô
��p�ï

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

�¬�ò�ß�- 0.298~0.965 m/s�Ð�Ô�ù�í�ý�È�þ�H�� 30�æ�é�ô�¬�ò�ß�- 1.154~1.268 

m/s�Ð�Ô�ô��
ó�³�t�¬�Æ�Á 0.205 cms�ô
��p�¬�Æ�e�-�Û	@�¬�Æ 0.3 cms�ö  

 

�Ä 5-10 
��p���#�–�Û
��„�ˆ�¬���A�÷�¬�ò  


ó�è \���½  
3 ��  4 ��  6 ��  

�«�¬ (�S) �«�¬ (�p ) �«�¬ (�Í ) �«�¬ (�S) �«�¬ (�p ) �«�¬ (�Í ) �«�¬ (�S) �«�¬ (�p ) �«�¬ (�S) 

���A�� m��  0 0 0 0 0 0 0 0 0.137 

�¬�ò�� m/s��  

- - - - - - - - 1.206 

- - - - - - - - 1.209 

- - - - - - - - 1.275 

�s�¡�¬�ò�� m/s��  - - - - - - - - 1.230 

 


ó�è \���½  
8 ��  9 ��  11 ��  

�«�¬ (�p ) �«�¬ (�Í ) �«�¬ (�S) �«�¬ (�p ) �«�¬ (�Í ) �«�¬ (�S) �«�¬ (�p ) �«�¬ (�Í ) �«�¬ (�S) 

���A�� m��  0.10 0.15 0.22 0.045 0.075 0.135 0.028 0.06 0.095 

�¬�ò�� m/s��  
0.433 1.156 1.437 0.383 0.722 1.084 0.348 0.604 0.965 

0.347 1.170 1.325 0.378 0.678 1.183 0.316 0.569 0.899 

0.384 1.250 1.306 0.326 0.674 1.182 0.298 0.531 0.846 
�s�¡�¬�ò�� m/s��  0.388 1.192 1.356 0.363 0.692 1.150 0.321 0.568 0.904 

 

�Ä 5-11 
��p���#�–�Û�È�þ�¬�ò  


ó�è \���½  
3 ��  4 ��  6 ��  8 ��  9 ��  11 ��  

�È�þ  �È�þ  �È�þ  �È�þ  �È�þ  �È�þ  

�ƒ�
 /���A �� m��  �Ä�H/0.3 �‚ �Ä�H /0.084 �Ä�H/0.3 �Ä�H/0.3 �Ä�H/0.3 �Ä�H/0.3 

�¬�ò�� m/s��  

0.855 0.545 1.028 1.445 1.076 1.268 

0.815 0.540 1.046 1.533 0.996 1.154 

0.785 0.545 0.98 1.594 0.951 1.179 
�s�¡�¬�ò�� m/s��  0.819 0.544 1.018 1.524 1.008 1.201 
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�Ä 5-12 
��p �¬�Æ�Ä 

ó�è \���½  3 ��  4 ��  6 ��  8 ��  9 ��  11 ��  

�«�¬�¬�Æ (cms) 0.000 0.000 0.160 0.360  0.165  0.097  
�È�þ�¬�Æ (cms) 0.074 0.014 0.092 0.137  0.091  0.108  
�t�¬�Æ (cms) 0.074 0.014 0.252 0.497  0.256  0.205  

�Û	@�¬�Æ(cms) 0.3 0.3 0.3 0.3 0.3 0.3 
�¡�Ý�X���s�¡�•�¬�Æ  

(cms) 
10.04 7.06 83.23 197.47 51.67 21.58 
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�Ä 5-13 �¡�Ý�X �t�•�¬�Æ��
T �Ä 
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)

1 13.39 13.18 11.13 9.44 6.42 107.87 104.95 220.39 45.34 28.79 29.71
2 16.59 12.75 11.79 9.87 6.24 47.11 90.86 295.47 41.91 24.25 37.59
3 18.04 12.49 11.13 9.80 6.95 24.23 73.94 153.60 76.89 20.90 35.88
4 18.58 12.54 11.23 9.25 3.48 48.41 52.86 102.08 68.28 26.33 38.08
5 13.97 13.27 11.50 6.41 5.59 114.64 45.38 79.40 48.48 28.96 38.68
6 12.55 13.05 11.82 4.29 4.50 219.68 59.46 146.31 49.95 43.58 22.04
7 12.93 13.19 11.65 6.49 7.80 143.72 75.90 1,284.03 78.21 68.03 21.31
8 12.90 13.18 11.34 5.85 8.47 80.29 42.30 598.08 82.11 60.91 19.34
9 12.30 12.85 11.59 8.46 5.38 84.53 32.59 330.06 93.00 20.93 23.05
10 11.98 15.05 11.29 7.77 5.88 59.65 30.72 246.64 134.69 19.18 22.64
11 15.82 15.03 10.31 8.74 4.02 50.38 27.72 174.81 139.22 33.89 22.88
12 16.32 10.75 9.20 8.52 5.14 66.02 24.59 208.10 76.12 174.46 19.16
13 14.61 9.91 9.66 4.22 4.75 68.25 26.15 300.29 70.57 204.30 17.15
14 12.79 11.19 9.56 4.67 5.73 43.96 27.48 246.61 57.85 190.08 16.42
15 12.07 11.58 9.40 6.81 6.71 40.93 28.55 230.14 47.31 141.92 18.13
16 12.56 12.20 10.28 9.12 5.06 37.37 42.05 170.92 37.66 47.32 19.99
17 12.46 11.34 9.12 8.40 5.80 45.63 30.67 161.74 35.70 79.27 20.08
18 11.93 13.34 9.33 8.91 4.01 33.59 25.89 119.61 35.29 80.70 19.57
19 13.03 11.28 9.19 4.59 6.51 29.78 43.43 123.93 32.78 61.66 18.99
20 12.96 12.09 9.63 3.27 3.13 64.29 48.81 97.92 22.83 47.15 20.06
21 14.14 12.01 10.00 6.87 5.17 134.08 37.59 97.89 29.91 47.95 18.48
22 14.82 12.15 9.58 6.68 6.93 94.61 36.91 98.26 46.85 34.72 20.79
23 13.09 10.29 9.72 7.88 6.27 102.89 31.28 103.63 45.75 40.40 18.94
24 11.49 12.22 9.87 7.79 5.64 67.32 137.86 59.81 24.54 35.18 19.65
25 13.25 11.08 8.62 6.76 0.76 56.96 70.57 95.12 18.51 41.17 19.39
26 12.87 11.61 8.96 7.19 4.30 51.50 66.96 93.17 18.96 44.94 15.30
27 12.32 11.65 8.52 3.42 5.69 48.39 56.78 73.41 22.39 35.03 10.29
28 12.36 11.23 8.80 5.54 5.17 168.84 45.57 68.88 21.94 34.15 12.89
29 14.11 �Š 9.05 6.78 6.88 190.90 35.20 52.99 22.47 30.27 13.56
30 14.62 �Š 8.46 8.13 36.37 171.15 32.23 44.34 24.50 27.53 17.46
31 14.64 �Š 9.46 �Š 189.85 �Š 43.92 44.01 �Š 28.04 �Š

���s�¡ 13.73 12.23 10.04 7.06 12.41 83.23 49.33 197.47 51.67 58.13 21.58
�t	@�)�ä�Ò�* 3,676.20 2,959.04 2,688.78 1,830.87 3,323.04 21,574.09 13,212.08 52,890.92 13,391.83 15,569.00 5,594.49

���q
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��p�•�±�‘�<�°�¤�+�]�Q�0�Ã�Æ�è�@�É���#�Ð�f�ö  

2. �f�p�•
��*�Ð�}�(�ú
��p�ã�ö�S�—�U�'�\�™�‰�f�p
��•�‡�¬�±�ï�Ú

�¤ (�†�þ
� )�ô�0�÷�/�J�›�˜
��;�µ� 
��*�ß�M�‘�Ã�i�D	Y�ô�•�Ø�×�ç�����S

�—
��ô���ù�f�p
��•�æ�—
i�æ�}�(�‘�����ô�ç
È�š���÷��
N�ã�:�‰�å�;	š�“

�‚�• �‘�x�š�ô�`�*�ç�.�( 
��p �+�H�÷ 
Û���_�Â�b�’ �U�ô�í�d�µ� 
��*�¨�h��

�d�g�R�•�Í�ö���6�Ý�÷�Ï
º�‘�ö�<�…�[�!���ô�Ý
i�³	>���ù�í�d���h�µ� �‘

�f�p�•�ô�¶�ì�"�å�;�,�…���"�Å�‰�ù�< �ö  

3. �I�Ü�ò�;�â�v�²�O�(�‘�ç�¡�Ý�X�\�æ�•�¤�Ì�Õ�ù�•�k
­�‘�±�>�©

�\
Q�€�•�Ð�f�ô �L�| �¨�ç�›�a�—�����õ FaceBook���¢���ù�•�æ�T�‘�“�
�q


ó�À�b�ô�•�w�:�ì�"�‘�9�ä�²�O�©�>���‡�r�‘�j�~�;�À�b �ö
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�Ä 6-1 110 �� �¡�Ý�X ���“�“�‚ �S�—�t �Ü�µ  

]�����ú�D �µ�| 
]���e�•�ô�H �µ�| 
]���•�ù�å�; �;
­ �ú���Æ�•�J�•
��“�O�‚�ô II �Ô�¦�5��
��“�O�‚�ô III �•�4���Ò�å�;�Ð
��“�O�‚  

� Ï � ê � � � , �X 
 � � p �K �X �v � f � �
Acrossocheilus paradoxus 
Þ�Z� �H �× �× �× �× �×

�µ�|�#T� Candidia barbata 
Þ�Z� �(T��)	c�(�h�v�Š�)�ô�‡	g�� �H �× �× �× �×

�¤ Carassius auratus auratus 
Þ�Z� �‡	g�� �× �× �× �×


Û
� Ctenopharyngodon idella 
Þ�Z� �0��
Û�;
Ì�‚���+
��Á�,	>	g�‚ �f�p�• �×

�£ Cyprinus carpio carpio 
Þ�Z� �‡	g���ô�0�»� ��
É
Î�O�‚�¶�í
È�O�‚�Á�, �×

�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 
Þ�Z� �(�&.[�)�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 �× �×

�^�m���»T� Puntius snyderi 
Þ�Z� �(T��)	c�(�b�v�ˆ�)�ô�‡	g���ô�0�»� �í�“�O�‚�õ�����×	Õ�0�÷�o�*�Á	g �×

�V��
¿T� 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�• �× �× �× �× �×

�;�±�`�˜ Formosania lacustre �í
È� �0�Õ�q���o�*�Á�,	g �H �× �× �× �×

�µ�|�Ô�}�ß�˜ Hemimyzon formosanus �í
È� �0�Õ�q���o�*�Á�,	g �H �× �× �× �×

	µ�Z�Í�n�}�ß�˜ Sinogastromyzon puliensis �í
È� �0�Õ�q���o�*�Á�,	g �H �é �× �×

�˜�ý �Í�n�¸�˜ Cobitis sinensis �í
È� �‡	g���ô�0� 	g�ó�]�Í�Ð
Ì�‚�×	Õ�õ�o�*�÷�•�l�»�“�‚�Á�“ �×

2Ò�ý 2Ò Silurus asotus �í
È� �:	g���ô�0�:�õ�»
��÷�•�4��
É
Î�O�‚�Á	g �×

6.�ý �-�Š�m6. Pseudobagrus brevianalis �í
È� �(6.�)	c�(�p�€�ˆ�)�ô�:	g���ô�0�í
È�“�‚�õ�»
��:�Á�, �H �× �×

�Ì�Ð0&�ý �µ�| �2 Liobagrus formosanus �í
È� �( �2 �)	c�(�ƒ�€�)�ô�:	g���ô�0���“�2�]�õ��
É
Î�O�‚�Á�, �H �é �×

�'�Î�ž �'6€�ý �¸�'6€ Anguilla marmorata �í
È /�‰
Þ �(6€�)	c�(�h�ƒ�ˆ�)�ô�:	g���ô�0�í
È�“�‚�õ�»
��Á�, �× �× �×

�‡�¬�±�ï�Ú�¤ Oreochromis sp. 
Þ�Z� �‡	g�� �f�p�• �× �× �× �× �×

�¸�J�K�=
� Parachromis managuensis 
Þ�Z� �:	g���ô�0�»
��õ�»�:�Á�, �f�p�• �×

�4�Ç�•DÄ�Á Rhinogobius candidianus �í
È /
��> �:	g���ô�0�í
È�“�‚�õ�»
��:�Á�, �H �× �× �× �×

�u�·�•DÄ�Á Rhinogobius similis �í
È /
��> .�‰
Þ�:	g���ô�0�í
È�“�‚�õ�»
��:�Á�, �× �× �× �×

���•�1�Ð�¢ Sicyopterus japonicus �í
È /�‰
Þ �0�Õ�q���o�*�Á�,	g �×

�‰�k�a�: Macrobrachium asperulum 
��> �‡	g�� �× �× �× �× �×

�h
“�a�: Macrobrachium latimanus �‰
Þ �‡	g�� �× �×

�R�p�:�ý �í�Á�e�/�: Neocaridina denticulata 
��> �‡	g�� �× �× �× �×

�™�Î�ž

�œ�I�ž

�=
��ý

DÄ�Á�ý

�Ï�‰�:�ý

�£�Î�ž

2Ò�Î�ž

�}�˜�ý

�£�ý

	g � � 
 ] � � � � � å � ; � ; 
 ­ � f � p � •
� é � r �æ �ú

�ž �ý � Í � � �Ü �â �Ü � “ � ² � I �Ü
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�Ä 6-2 �¡�Ý�X �¬�����“�“�‚ �����S�—�H�@�t�Ü�µ  
�ô�2
B�O  

�‡�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  

�S�—��
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��  

�S�—
��Ô  
2003��
12 ��  

2005��  
2005/7��
~2006/6��  

2018��
7~12��  

2019��
10~12��  

2020��  2021��  

�¸�'6€  �™�'   �™�'  �‰ �‰ �‰ �‰ 
���•�'6€  �›�'   �›�'  �‰    
�µ�|�¡  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 

�‰	h�-�±T�  �‰	hT�  �‰	hT� �‰ �‰ �‰ �‰ 
�Ï�ç�-�± T�   �‰      
�µ�|�#T�  �µ�|�-�±
�   �µ�|�-�±
�  �‰ �‰ �‰ �‰ 

�µ�|�›�˜
�    �‰ �‰ �‰ �‰ �‰ 
�/�J�›�˜
�     �‰ �‰ �‰ �‰ 
�V��
¿T�     �‰ �‰ �‰ �‰ 
�g���•Së        �‰ 

	¯ �m    �‰ �‰ �‰ �‰ 
�/�J�»�&.[  �‰ �-�•�Ñ�“
�  �‰ �‰  �‰ �‰ 
�-�•�»�&.[  �‰       
�^�m���»T�       �‰ �‰ 
�µ�|�¡T�  �‰  	`���K5‘     �‰ 
�/�O E�T" �‰       
�å�G
�  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 
�¤
�  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 

�/�J�¤    �‰     
�£
�  �‰  �‰ �‰ �‰ �‰ �‰ 
�¸�£    �‰     

Û
�     �‰   �‰ 
1‘     �‰    

�]�˜  �‰ �‰ �‰   �‰  
�µ�R�K�]�˜    �‰   �‰  
�Í�n�¸�˜  ���˜  �‰ �‰    �‰ 


¿0& �-�Š0&   �‰     
�-�Š�m6.  �µ�|0&  �µ�|0&   �‰ �‰ �‰ �‰ 
�µ�| �2     �µ�|SÝ   �‰ �‰ 

�‡�¬�±�ï�Ú�¤  
�µ�Ÿ���l
/ �m�å�^
�±�ï
�  

 �‰ �‰ �‰ �‰ �‰ 

�¸�J�K�=
�       �‰ �‰ 
�4�Ç�•�:�Á
�  �‰ �¿DÄ�Á �‰ �‰ �‰ �‰ �‰ 
�u�·�•�:�Á
�  �‰  �‰ �‰  �‰ �‰ 

�-�•	�
¬�:�Á
�  �‰  �‰     
���•�1�Ð�¢       �‰ �‰ 

�›5ì    �‰   �‰  
�µ�|�Ô�}�ß�˜  �‰ �µ�|�}�ß�˜  �‰ �‰ �‰ �‰ �‰ 

	µ�Z�Í�n�}�ß�˜  �‰ �‰ �‰ �‰ �‰ �‰ �‰ 
�;�±�µ�˜  �µ�|�;�±�˜  �µ�|�;�±�˜  �‰ �‰ �‰ �‰ �‰ 

2Ò �‰  �‰    �‰ 
�Ž�ƒ5ì  �‰       

¬5ì  �‰     �‰  
��5ì     �‰  �‰  


@�o� �Â
�    �‰     
�ó�Q    �‰     
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�Ä 6-2 �¡�Ý�X���“�“�‚�����S�—�H�@�t�Ü�µ (�» ) 

�ô�2
B�O  
�‡�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  

�S�—��
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��  

�S�—
��Ô  
2003��
12 ��  

2005��  
2005/7��
~2006/6��  

2018��
7~12��  

2019��
10~12��  

2020��  2021��  

	i
�    �‰     
	g
è
�  �µ�:
�      �‰  

�‰�k�a�:  

�a�:  

 �‰ �‰ �‰ �‰ �‰ 
�µ�©�a�:   �‰     
���•�a�:   �‰     
�µ�|�a�:   �‰   �‰  
�h
“�a�:       �‰ �‰ 

���í�Á�/�:    �‰     
�í�Á�e�/�:  V  �‰ �‰ �‰ �‰ �‰ 
�Ý
E�I/|�õ  ���•�I/|�õ   ���•�I/|�õ  �‰ �‰ �‰  
�����.�›�õ      �‰   

�õ�¯�O�ã
]�q�•
ö�•�Ü�£�ô�Ä�¢�U�£�¦�Õ�•�f�Ü���‚�•�€



 

�V-1 

�V�5���X  

1. �Í�k�À�3�Ý�b�— (1986)�ô�e�ú�z���š�'�•	@���I�Ü�y�Ü�‘�W
T�‹ �ô�µ�| �•�š�æ

�Y�ö  

2. �Í�k�À�3�Ý�b�¨�½��	[�æ�Y  (2008)�ô�µ�˜�›�¡�Ý�X� 
Þ�^�¤�^�É�Ù�Ó��
"�Ð

�ô�2 (1/4) �ô�ö�.�ý���s�ÿ���s�Õ�Ä�B�M���ö  

3. �Í�k�À�3�Ý�b�¨�½��	[�æ�Y (2008)�ô�µ�˜�›�'�•�w�Ù�¾�é�w
z�L	@���I�Ü�y�Ü

�å�4
��ö  

4. �Í�k�À�3�Ý�b�¨�½��	[�æ�Y  (2009)�ô�µ�˜�›�¡�Ý�X� 
Þ�^�¤�^�É�Ù�Ó��
"�Ð

�ô�2 (2/4) �ô�ö�.�ý���s�ÿ���s�Õ�Ä�B�M���ö  

5. �Í�n�Ý�b�À�3�Y (1988)�ô �µ�| �•�š�æ�Y�-�Ÿ���š�'�•	@���I�Ü�y�Ü�‘�W
T�‹�ö  

6. �n�Ê�À�3�Ý�b�¨�½��	[�æ�Y  (2018)�ô�¡�Ý�X
��p�“�‚�q
ó�ô�ö�.�ý���s�ÿ�Í

�T���W�•�½�ö  

7. �‡�T�I�Ü�“�
�ô�2��	[�æ�Y (2003)�ô�¡�Ý�X
��p
�
È�S�—
T�‹�ô�ö�.�ý���s�ÿ

�Í�T���W�•�½�Á
ü�ô�2
T�‹�ô 11 	d�ö  

8. ���É�4 (1990)�ô�µ�˜�›
��*
È�æ�“�
�ô�2�÷�ï�S�ô �µ�| �•�š�æ�Y 79 ���'	Ö�ô

�2	@���ö  

9. ���É�4 (1992)�ô�µ�˜�›
��*
È�æ�ï�S�Ð�“�
�‘�W�ô�2�ô �µ�| �•�š�æ�Y 80 ���'

	Ö�ô�2	@���ô���ï	ã���µ�â�ô 166	d�ö  

10.���É�4 (1993)�ô�µ�˜�›
��*
È�æ�ï�S�Ð �Ÿ�� �“�
�‘�W�ô�2�ô �µ�| �•�š�æ�Y 81

���'	Ö�ô�2	@���ö  

11.���É�4 (1993)�ô�`�Í�\
��*�W�•�ô�`�Í�\�y�ì�ô 154	d�ö  

12.���É�4 (2007)�ô�µ�˜�›�Í
Þ�^�¿
È�æ�“�
�÷
��*�S�—�ƒ�’�Ø�¤�ô�2 �ô�ö�.�ý��

�s�ÿ�Í�T���W�•�½�ô 200	d �ö  

13.���É�4�õ�&�‹�Ï�õ�ó�ª�Ò (2006)�ô�µ�˜�›�?���¡�Ý�¤�^�¿
È�æ�“�
�÷
��*�S�—

�ô�2�ô�ö�.�ý���s�ÿ�Í�T���W�•�½�Á
ü���@
T�‹
��ö  

14.�E���J�õ�­�4�â (1991)�ô�µ�˜�›�¡ �Ð�ü���é�r�ô�2�ô�m�Á�n�ô�2
T�‹�ô 19 	d�ö  

15.�E���J�õ�­�4�â (1992)�ô�µ�˜�›
��*�“�
�S�—	@���ô�2
T�‹ (II) �ô �µ�| �•�š�æ
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�Y 80 ���K�ô�2�'	Ö	@���ö  

16.�E���J�õ�u2 �l�õ�·�•�¿�õ�˜�L�p�õ�­�4�â�õ�ó�‰�|�õ�E�»�Þ�õ�´�d	À�õ�0�å

���õ�†
��s�õ�E���Z (1999)�ô�¥�&�›�“�À�X�O�ù���q�“�
�y�Ü�Ð�ô�2�ô�ü�¹��

�o	Î�æ���ô�2
T�‹�ô 56 	d�ö  

17.�û�ü�À�3�Ý�b�¨�½��	[�æ�Y (2016)�ô�¡�Ý�X�K�X� 
Þ�^�p���‡�€
ó�é�K
T�‹�ö

�ö�.�ý���s�ÿ�Í�T���W�•�½ �ö  

18.�o�¥�¬�ï�µ�â�[� �À�3�ô�2�Í�� (2006)�ô�`�Í�“�À
ë�Õ�Ä�À�3�æ�f�õ�÷ 
��÷�I

�Ü�S�—�‘�W�‘�’
T�‹
� �ô �ö�.�ý���s�ÿ ���s�Õ�Ä�B�M�� �ö  

19.�o�¥�.�n�µ�â (2006)�ô�¡�Ý�X
��p
�
È�‘�W�¶�¢� 
Þ�^�p���q�“�
�q
ó�t
T�‹

(�•�œ�d���Ž���?�•�œ�Ö���ä�� )�ô�ö�.�ý���s�ÿ�Í�T���W�•�½�ö  

20.�o�¥�.�n�µ�â (2020)�ô109���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�ô�ö�.�ý

���s�ÿ�Í�T���W�•�½�ö  

21.�o	Î�'	Ö�Á	©�n�ô 2012�ô�µ�˜�›�¬�q�þ�O�o�[�œ	>	@�� (101 �? 104 �� )��
Û


"���ö  

22.�­�(	Š (1999)�ô�O�ó�X�ù
[�¡�ž�›�“�
�y�Ü�÷
��p
��”�Ð�‘�W�ô
]���“�‚�ô�2

1�ú 88-101�ö  

23.�­�4�â (1994)�ô�µ�˜�›�Í�õ� 
Þ
��*���«�“�
�ô�2�ô �µ�| �µ�â�O�‚�ô�2��
1�³

�U���ö  

24.�­�4�â�õ�E���J (1999)�ô�O���X�ù���“�“�‚�í�¬���‘�y�Ü�ô 1999 ���“�‚�í�¬

���ô
ø�n�U���ã�ô�I�y�#�m�p�Á	©�n�ö  

25.�­�4�â�õ�E���J (2000)�ô �µ�| ��	ä�ù�“�
�¶�I�Ü�‘�B���ô�À�3�I�Ü
]�B 9: 65-

79�ö  

26.�ù�˜�µ�â (2020)�ô�µ�˜�›�¬�q�þ�O�“�
�å�;	@���ƒ�’�Ø�¤�ô �µ�| �•�š�¨�½��	[

�æ�Y�ö  

27.
��L�Ê (2007)�ô�¡�Ý�X�Õ�Û
��p�‰
Þ�“�‚�s�”�‘�Ã�Î�ô�.�n�µ�â�z�³�U���ö  

28.�ö�.�ý���s�ÿ�Í�T���W�•�½ (2014)�ô�¡�Ý�X���[�Ÿ�¢�§	v�Ì�ô�Ó���é�K�ö  

29.�ö�.�ý���s�ÿ�Í�T���W�•�½ (2018)�ô107���K�¡�Ý�X���f���K�õ���K�÷�–�ó�Æ

�q
ó�Á
ü�:�M�ƒ�’�Ñ
T�‹�ö  



 

�V-3 

30.�ö�.�ý���s�ÿ���s�Õ�Ä�B�M�� (2005)�ô�µ�˜�›�¬�q�„�Ý�þ�O�o�[�Õ�Ä� 
ø���@


T�‹�ö  

31.�ö�.�ý���s�ÿ�ƒ�Ÿ�^�¿�½ (2013)�ô�µ�˜�›�^�¿�Ã���S�—�…��
T�‹
��ö  

32.�O�@�s(1986)�ô�µ�˜�›
��*�S�—�ô�2�ô�`�Í�\�e�—�Â�µ�E�o�‡�»�â�ô 75 	d�ö  

33.�O�@�s(1989)�ô�µ�˜�›�‘
��*�ô�`�Í�\�e�—�Â�µ�E�o�‡�»�â�ô 58 	d�ö  

34.�O�@�s(1989)�ô�¡�Ý���X�“�
�Ã���S�—
T �‹�ô�`�Í�\�e�—�Â�µ�E�o�‡�»�â�ô 44

	d�ö  

35.�O�@�s(1990)�ô�µ�˜�›
��:�“�
�S�—
T�‹�ô�`�Í�\�e�—�Â�µ�E�o�‡�»�â�ô 49 	d�ö  

36.�O�@�s(1991)�ô�µ�˜�›
��:�÷��
È�2�]�“�
�S�—
º�Í
T�‹�ô�`�Í�\�e�—�Â�µ�E

�o�‡�»�â�ô 35 	d�ö  

37.�O�@�s(1992)�ô�µ�˜�›�“�‚�Þ�ô�`�Í�\�e�—�Â�µ�E�o�‡�»�â�ô 113	d�ö  

38.�O�@�s(1994)�ô�µ�˜�›
��*�Þ�ô�`�Í�\���ï�Í���ô 248	d�ö  

39.�O�@�s�õ�O�¾���õ�E�}�‰�õ�ó���© (1989)�ô�µ�˜�›�“�
�S�—
T�‹�ô�`�Í�\�e�—

�Â�µ�E�o�‡�»�â�ô 211	d�ö  

40.�m�Á�n
] �� �“ �‚�ô�2�å�; �Í�� (2002)�ô�Ä�ê�^�¿�“�
�6�:�S�—�¶�W
�	ä�L�¥�ô

�2	@�� (2/4) ( �Í�ý�æ�T ) �ö  �ö�.�ý���s�À���s�Õ�Ä�B�M�� �ö  

41.�U�p�Þ�Ì�Ý�b�— (1995)�ô�¡�Ý�X
��p�k�L�Q�I���‘�W�÷�Ã���Õ�Ä �ô�`�Í�\�y�ì �ö 

42.�µ�|�>���ô�2�â�n (2019)�ô�¡�Ý�X
��p�æ
��Z�n�$�“�‚�W�•�q
ó�ö�ö�.�ý���s

�ÿ�Í�T���W�•�½ �ö  

43.�¿�4�À�3�Ý�b�¨�½��	[�æ�Y (2011)�ô�¡�Ý�X�ƒ�d���Ó
º�ü�Ä�‘�W�t
T�‹�ô�ö�.

�ý���s�ÿ�Í�T���W�•�½�ö  

44.�¿�4�À�3�Ý�b�¨�½��	[�æ�Y (2020)�ô�µ�˜�›�¡�Ý�X� 
Þ�^�p�Ù�Ó�÷
C
È�ï�S�À

�3	@���w�•�Û	@
T�‹���Ó�ú�•���ô�ö�.�ý���s�ÿ�Í�T���W�•�½�ö  

45.�˜�L�p (1996)�ô�[�ó�X�ù�®�¸�‹�•�õ�‚�[
È�æ�y�Ü�Ð�ô�2�ô �µ�| �µ�â�æ�[�ô�2

���z�³�U���ö  

46.�I�k�ý�Þ�¨�½��	[�æ�Y (2010)�ô�µ�˜�›�¡�Ý�X� 
Þ�^�¤�^�É�Ù�Ó��
"�Ð�ô�2

(3/4) �ô�ö�.�ý���s�ÿ���s�Õ�Ä�B�M���ö  



 

�V-4 

47.�u2 �l�õ	#	Î�·�õ�E�÷�n (1991)�ô�µ�˜�›
��*�Œ�“�]�Ð�ô�2���‹���ô�I�y�#�m

�p�Á	©�n�ô 14 	d�ö  



 

 
 
 
 
 
 
 
 
 
 
 
 

     �Õ�µ �‹  
�¬
 �Ú�Ñ�I�Ü�÷�À�b�Ã�Î  

�¶  

�Ú�•
��*
ó�Æ�£�"  



�Õ 1-1 

 

  
110/3/9
��p�I�Ü�w�i  110/4/29
��p�I�Ü�w�i  

  
110/6/9
��p�I�Ü�w�i  110/8/18
��p�I�Ü�w�i  

  
110/9/29
��p�I�Ü�w�i  110/11/11
��p�I�Ü�w�i  


��p�“�
�S�—�I�Ü�w�i  

 

 

 

 

 

 

 



�Õ 1-2 

 

  
110/3/9
��p�ƒ�‹�¤�¶	ò�#
Û���_�Â�ƒ�i  110/4/29
��p�ƒ�‹�¤�¶	ò�#
Û���_�Â�ƒ�i  

  
110/6/9
��p�ƒ�‹�¤�¶	ò�#
Û���_�Â�ƒ�i  110/8/18
��p�ƒ�‹�¤�¶	ò�#
Û���_�Â�ƒ�i  

  
110/9/29
��p�ƒ�‹�¤�¶	ò�#
Û���_�Â�ƒ�i  110/11/11
��p�ƒ�‹�¤�¶	ò�#
Û���_�Â�ƒ�i  


��p�ƒ�‹�¤�¶	ò�#�Ï
Û���_�Â�ƒ�i  

 

 

 

 



�Õ 1-3 

 

  

��p�•�±�¤�‡�\�+�H�ƒ�
  
��p�ƒ�‹�¤�‡�\�+�H�ƒ�
  

  


��p�f�#
Û�•�ý
Ì�‚�w�“  4��
²���Q�@
��p�ƒ�‹�¤�í�ý�+�H  


��p�ƒ 1�¤�÷�•�±�¤�ƒ�i  

 

 

 

 

 

 

 

 

 

 



�Õ 1-4 

 

  
110/3/9
��p�ã�•
;�d�æ�ã�Ã�Î  110/4/29
��p�ã�•
;�d�æ�ã�Ã�Î  

  
110/6/9
��p�ã�•
;�d�æ�ã�Ã�Î  110/8/18
��p�ã�•
;�d�æ�ã�Ã�Î  

  
110/9/29
��p�ã�•
;�d�æ�ã�Ã�Î  110/11/11
��p�ã�•
;�d�æ�ã�Ã�Î  


��p�ã�•
;�d�z�I�Ã�Î  

 

 

 

 

 

 



�Õ 1-5 

 

  

110/3/9
��p�¬�ò
ó�Æ�Ã�Î  110/4/29
��p�¬�ò
ó�Æ�Ã�Î  

  

110/6/9
��p�¬�ò
ó�Æ�Ã�Î  110/8/18
��p�¬�ò
ó�Æ�Ã�Î  

  
110/9/29
��p�¬�ò
ó�Æ�Ã�Î  110/11/11
��p�¬�ò
ó�Æ�Ã�Î  


��p�¬�ò
ó�Æ�Ã�Î  

  



�Õ 1-6 

 

  
3��
��p���f
ó�Æ�Ã�Î  6��
��p���f
ó�Æ�Ã�Î  

  
9��
��p���f
ó�Æ�Ã�Î  11��
��p���f
ó�Æ�Ã�Î  


��p���f
ó�Æ�Ã�Î  

  



�Õ 1-7 

 

 
110/3/10�Ï�ê���¢
Þ�I�Ü  

 
110/6/10�Ï�ê���¢
Þ�I�Ü  

 
110/8/19�Ï�ê���¢
Þ�I�Ü  

 
110/11/12�Ï�ê���¢
Þ�I�Ü  

�Ï�ê���¢
Þ�Ú�Ñ�I�Ü�I
³�Ù  

 



�Õ 1-8 

 

  
110/3/10�Ï�ê���¢
Þ�•
��Ã�Î  110/6/10�Ï�ê���¢
Þ�•
��Ã�Î  

  
110/8/19�Ï�ê���¢
Þ�•
��Ã�Î  110/11/12�Ï�ê���¢
Þ�•
��Ã�Î  

  
110/3/10�Ï�ê���¢
Þ��
È�2�]�æ�ã  110/6/10�Ï�ê���¢
Þ��
È�2�]�æ�ã  

  
110/8/19�Ï�ê���¢
Þ��
È�2�]�æ�ã  110/11/12�Ï�ê���¢
Þ��
È�2�]�æ�ã  

�Ï�ê���¢
Þ���q�“�‚�S�—�Ã�Î  

 

 



�Õ 1-9 

 

 
110/3/9�,�X�¢
Þ�I�Ü  

 
110/6/9�,�X�¢
Þ�I�Ü  

 
110/8/18�,�X�¢
Þ�I�Ü  

 
110/11/11�,�X�¢
Þ�I�Ü  

�,�X�¢
Þ�Ú�Ñ�I�Ü�I
³�Ù  

 



�Õ 1-10 

 

  
110/3/9�,�X�¢
Þ�+�ü�:���Ã�Î  110/6/9�,�X�¢
Þ�+�ü�:���Ã�Î  

  

110/8/18�,�X�¢
Þ�+�ü�:���Ã�Î  110/11/11�,�X�¢
Þ�+�ü�:���Ã�Î  

�,�X�¢
Þ���q�“�‚�S�—�Ã�Î  

 

 

 

 

 

 

 

 

 

 



�Õ 1-11 

 

 
110/3/9
��p�•�±
C
È�#�I�Ü  

 
110/6/9
��p�•�±
C
È�#�I�Ü  

 
110/8/18
��p�•�±
C
È�#�I�Ü  

 
110/11/11
��p�•�±
C
È�#�I�Ü  


��p�•�±�Ú�Ñ�I�Ü�I
³�Ù  

 



�Õ 1-12 

 

  
110/3/9
��p�•�±
C
È�#�+�ü�:���Ã�Î  110/6/10
��p�•�±
C
È�#�ã���:���Ã�Î  

  

110/8/18
��p�•�±
C
È�#�+�ü�:���Ã�Î  110/11/11
��p�•�±
C
È�#�+�ü�:���Ã�Î  


��p�•�±
C
È�#���q�“�‚�S�—�Ã�Î  



�Õ 1-13 

 

 
110/3/10�K�X�¢
Þ�I�Ü  

 
110/6/10�K�X�¢
Þ�I�Ü  

 
110/8/19�K�X�¢
Þ�I�Ü  

 
110/11/12�K�X�¢
Þ�I�Ü  


C
È�#�ƒ (�K�X�¢
Þ )�Ú�Ñ�I�Ü�I
³�Ù  

 



�Õ 1-14 

 

  
110/3/10�K�X�¢
Þ�•
��Ã�Î  110/6/10�K�X�¢
Þ�•
��Ã�Î  

  
110/8/19�K�X�¢
Þ�•
��Ã�Î  110/11/12�K�X�¢
Þ�•
��Ã�Î  


C
È�#�ƒ (�K�X�¢
Þ )���q�“�‚�S�—�Ã�Î  

 

 

 

 

 

 

 

 

 

 



�Õ 1-15 

 

 
110/3/10�K�X� 
Þ�I�Ü  

 
110/6/10�K�X� 
Þ�I�Ü  

 
110/8/19�K�X� 
Þ�I�Ü  

 
110/11/12�K�X� 
Þ�I�Ü  

�K�X� 
Þ�Ú�Ñ�I�Ü�I
³�Ù  

 



�Õ 1-16 

 

  
110/3/10�K�X� 
Þ�•
��Ã�Î  110/6/10�K�X� 
Þ�•
��Ã�Î  

  
110/8/19�K�X� 
Þ�•
��Ã�Î  110/11/12�K�X� 
Þ�•
��Ã�Î  

  
110/3/10�K�X� 
Þ��
È�2�]�æ�ã  110/6/10�K�X� 
Þ��
È�2�]�æ�ã  

  
110/8/19�K�X� 
Þ��
È�2�]�æ�ã  110/11/12�K�X� 
Þ��
È�2�]�æ�ã  

�K�X� 
Þ���q�“�‚�S�—�Ã�Î  

 



�Õ 1-17 

 

 

 
110/3/9�v�f���I�Ü  

 
110/6/9�v�f���I�Ü  

 
110/8/18�v�f���I�Ü  

 
110/11/11�v�f���I�Ü  

�v�f���Ú�Ñ�I�Ü�I
³�Ù  

 



�Õ 1-18 

 

  
110/3/9�v�f���•
��Ã�Î  110/6/9�v�f���•
��Ã�Î  

  

110/8/18�v�f���•
��Ã�Î  110/11/11�v�f���•
��Ã�Î  

  
110/3/9�v�f����
È�2�]�æ�ã  110/6/9�v�f����
È�2�]�æ�ã  

  
110/8/18�v�f����
È�2�]�æ�ã  110/11/11�v�f����
È�2�]�æ�ã  

�v�f�����q�“�‚�S�—�Ã�Î  



�Õ 1-19 

 

  
�Ï�ê���¢
Þ���f
ó�Æ  �,�X�¢
Þ���f
ó�Æ  

  

��p�•�±���f
ó�Æ  
C
È�#�ƒ (�K�X�¢
Þ )���f
ó�Æ  

  
�K�X� 
Þ���f
ó�Æ  �v�f�����f
ó�Æ  

�Ú
ó
 ���f
ó�Æ�Ã�Î  

 



 

 

�Õ 1-20 

 

 

�Ú�•
��*
ó�Æ�£�"  

  

�µ�| �2  
Liobagrus formosanus 

�¸�'6€  
Anguilla marmorata 

  

�V��
¿ T�  
Spinibarbus hollandi 

	¯ �m 
Hemibarbus labeo 

  

�‰	h�-�±T�  
Opsariichthys pachycephalus 

�å�G
�  
Pseudorasbora parva 



 

 

�Õ 1-21 

 

 

  

�µ�|�›�˜
�  
Onychostoma barbatulum 

 
Acrossocheilus paradoxus 

  

�µ�|�#T�  
Candidia barbata 

�¸�J�K�=
�  
Parachromis managuensis 

  

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

�/�J�›�˜
�  
Onychostoma alticorpus 



 

 

�Õ 1-22 

 

 

  

�¤  
Carassius auratus auratus 

�‡�¬�±�ï�Ú�¤  
Oreochromis sp. 

  

�4�Ç�•DÄ�Á  
Rhinogobius candidianus 

�u�·�•DÄ�Á  
Rhinogobius giurinus 

  

�;�±�µ�˜  
Formosania lacustre 

�µ�|�Ô�}�ß�˜  
Hemimyzon formosanus 



 

 

�Õ 1-23 

 

 

  

�-�Š�m6.  
Pseudobagrus brevianalis 

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

  


Û
�  
Ctenopharyngodon idella 

�£  
Cyprinus carpio carpio 

  

�g���•Së  
Distoechodon compressus 

�Í�n�¸�˜  
Cobitis sinensis 



 

 

�Õ 1-24 

 

 

  

�^�m���»T�  
Puntius snyderi 

�µ�|�¡.V  
Paratanakia himantegus 

  

2Ò 
Silurus asotus 

���•�1�Ð�¢  
Sicyopterus japonicus 

  

�‰�k�a�:  
Macrobrachium asperulum 

�h
“�a�:  
Macrobrachium latimanus 

 

 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

�Õ�µ �’  
�i�—�@�@�÷�¤�[�Ã�Î  



 

�Õ 2-1 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó �)�Á
ü�:�M�‘�§�n�|  

�i�—�@�@�÷�ã�� �Ã�Î (1/3) 


X�õ�n�|
��Ô�ú�‡�o 109 �� 12 �� 15 �����ƒ
º �’ �� �¢ �ñ 10 
� 00 �é  

�¡�õ�n�|�æ�ú�ú �Í���½ 2 �´ �ƒ�’�n�| �;  

 

�i�—�@�@ �ã�� �Ã�Î  

1. �I�Ü�ò�;�â�v�ô�ž��
��õ�V�‘�W�ô�L�|
�Æ�6�:�ö�4 (�ƒ 47	d ),�o�õ�¾�I�ô�ž��
�
�b�”�ö  

�x �I�Ü�ò�;�â�v�ô�ž�ÿ�n���Í���½�‘�Ï�Ô�0
�÷�
�¤�“	©�V�C�ô�x�3�Í�ÿ�Q�î�‰�V�C�£
�‘�'�b�ã3¸�ô�0�÷�»�;�ö�k�ß�æ�ô���á�ý
�Ú�•
��*�ô�—���r��
��@���Á�<�ó�ö  

2. �Ý�d�•
��æ���‚�¿�Õ�ô�L�|�Æ�6�� (�ƒ 49
	d )�ô�\�•
����d�¨�N�6�:�å�4 (�ƒ 51	d )�ö 

�x �Ý�d�•
��æ���]���ç	@��
"�Ý	
�U�É
È�Û
�,�…���"�™�N�ô�â���‚
È�¿�:�M�L�|
��‹
���Õ�¢�ö�•
;�d�,	>�‚�s�”	�	D�� 12V �•
�_�ô�ö�x�B�ø�Ô�œ�O�ò�ø�?	
 100V �‘�o
�b�•
��Ô�ô�é�q���‹�
�•���0�÷�‹	•�•�›�ô
�0�Ô�‚���+�•�‘�����ô�à�ô�©�©
����‘
�
�Ä�g�R�ç���Í�‘
��*�ô�l�•�Q�0�é�q���¬
�¾�‰�•�›�Ð�Í�ö�û�s�”�-�©�‘�+�•�ô�c
�
�+�6���Ð�U�ô�¥�{�•
����p�+�ü�ç�¬��
�
���Ð�Í�ô�É�m�•
²
<�~	ò�ô�æ
��¯�† (�x�š
�Æ)�Á�Ú�¬
 �é�q�¾�I 100�æ���ö���æ�ã�Ð

��:�õ�*�’�i�Ú�‚�•�é�q
ö�µ�•�O�Ï�ô
B
�‹�‚�•�0�¿�����¬
ö�µ 10 �+�Á�¢	[�ô�¬�x
10 �+�£
ö�µ�§�Æ�ô
ö�µ�¹���U�¥�{�’����

��+�ã�+�‰	š�¬
 �Ð�Í�ö  

3. �Ä 3.2-3 �Ð�ô�2
B�O�N�i
��Ô�é�Ç�è�È
(�ƒ 58 	d )�ö  

�x �’�-�À�b�z�I	@��
��Í	…�…�ö  

4. �� �"�s�”�¡�Ý�X
��p�¾�I�^
G�‰
Þ
��õ
�:�*�ô�L�|�Q�Æ�å�4 (�ƒ 44 	d ) �ö  

�x �^
G�‰
Þ�‘
��õ�:�õ�*�’�A�È�-���@
T�‹
�‘�‚�•�Ü�µ�Ð�Í �ö  

5. �N�Y�@
T�‹�Í�W
��Ð�p�•�ô�o�õ�C�•�`
�È�-�V�5���X�Í�ö  

�x �¥�£�¤�[�ö  

6. �ƒ 34�õ 44�õ 45�õ 48 	d�ã��
œ�‰
��p�D
È
�Ì�¹�S�ô 2020���K�X�ï�S�À�3�ô�£	@�V

��¹�À�û�\
��p�@�±�¬�ò�x�/�‘�b�’�ô
�¨�y�Ü�“�‚�¢�‰�?�¢
Þ�ô�:�M�L�|
���
�Í���L�|
��p�@�±�¤�Û�ü�…��
��p�ô�ž
�û���•�ï�S�b�Á�û  

�x �K�X�ï�S�À�3�¹�À
��Ô�0�Í���½�‘�À�3�¾
�K�Á�—�ö�…��
��p�£	@�’�-�Þ���K�\
"�¤
�[�‹	•�ô�M���f�‘�‘
"�p�Ò�0�Û�ü�ô�0�ï
�S
��p�@�±�¬�ò�x�Ö�‘�b�’�ö  

7. 
��p
�
È�‘�W�Q�•�L�¥�Æ�ï�‘�p�±�ö  �x 
��p
�
È�!�•�H�½�æ
��:�õ�•�*�§���Ð�S
�—�W
��ô�î�����‚�•���^
G�‰
Þ�‚�•�ö�x

��p�ô�¨�Ë���í�•�^�ã�‰
Þ�Ð�“�‚�‚�•�n
�s�”
��p�ô�*�Õ
��é�r�-�¢�õ� 
Þ�;
ó
 �ô
�Õ
�
��p�Ð���[���¹�¨�Ì
È���¬�ò�x�Ö�õ
�@�•�±�3�•���×�Ì�<�;�b�’�ô�â���h�$�0
�L�¥�A
B�‘�Æ�ï�p�±�p�Ò�0�‘�W�ö  

  



 

�Õ 2-2 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó �)�Á
ü�:�M�‘�§�n�|  

�i�—�@�@�÷�ã�� �Ã�Î (2/3) 

�i�—�@�@ �ã�� �Ã�Î  

8. �ƒ 42 	d
œ�‰
��p�A�K�h�-�ô�í�ý���]
���ô�ù���“�“�‚�¢�‰�‘�y�Ü�ô	)�Þ���m�»
�z�I�•	@���ô�"�-�¢	J�‘�b�’�ô���V�,
�C�û  

�x �ö�P���K	@���‘�ø���Ð�U�ô�¡�…�Í���’�0
�Ò�±�Ý	
�‘�����ç���!	>
��Ì�Ó
º�.�[
�
�p�‘�+�H�ö  

9.�õ�v�«���]���ô	 ���K�õ SS(�L
L�°�O )�x
�/
��ô�ù���“�“�
�‘�y�Ü�Á�V ? 

�x �«���¥�µ�Æ�]���‘�ƒ�i� �ô���K�õ�L
L�°
�O�–�Æ�è���n4q�ò�ô�`�ç
s�ú�ã
i�n
z	š�ô
���“�“�‚�ç��
º�Ô�ã�¨�n�}�O�ä
h�g�É�‘
�æ���ô�*
i�x�P���ù�����›�/���K�‘�ô�2
�S�—�p�î�ô�…�¤�«��
��‘�/���K�ù�-���“
�“�
���Ì�n���ü�µ�‘�y�Ü�ô���6	)�‚�«��
�ü�®�ü�¦�ô�÷��
È�æ�‘�B�ï�ô�o�õ�í�§�A
�Ç�Ï�$�H�ô�þ�ù���“�“�
�n���h�µ�‘�y�Ü �ö 

10.�“�
�S�—�‘�Î�W�Á�V ? �x�i�À�b�¾�K�Ð�Õ�Ä�ô�¢� 
Þ�^�p�q
ó
��Ô
�ü�è�ç 2 ���õ 5 ��� �� ~6 ���¢���õ 8 ���õ
11 ���í 4 	•
��¤�¹���ô�q
ó�¬
 	@�� 1.�Ï
�ê���¢
Þ�õ 2.�,�X�¢
Þ�õ 3.
��p�•�O�õ 4.
�
�p�•�±�õ 5.
C
È�#�ƒ (�K�X�¢
Þ )�õ 6.�K�X� 

Þ�õ 7.�v�f���;�Ž�À�ö
��p�•�O�þ�í�C 3 ��
� �� ~4 ���¢���õ 9 ��� �� ~10 ���¢���; 2
���S�—�ô�t�Å 6 ���ô�æ�ú�Á
��p�•�O�ô�i
�£�¶	ò�#�÷�o�é�À�Å�é�� 1~7 �¤�÷�@�±�¤
�;�–	•�Ø�¤�ö  

11.	@���—�j���L�|�z�I�c�è�÷���d�Q�I�ô
�,�m�“�÷�Ø�×�¨�€���›���“�‚�‘�ô�2�‘
�Ï�ô 20 �©���‘�ò�ô�ö�M�ô�ù�•	@���‘�é
�s�z�I�ô���ì�½�‘�w
{�ö  

�x �B�´�Á	©�­�Ó�ö  

12.�L�|
��ã	Ò�ã�ô�ì�"�‘�£�"�ô�Ù�õ�Ä�Ú
�Á�•	@�����¹���£���Â�—�•	@�����ì�"
	@���¹���£�ô���•�4�•�p�•�ô�£�"���C�•
�!�ª�£�÷�!�ª��
º�;  

�x �¥�£�¤�[�ö  

13.
��p�“�
�€
ó���C�•�ù 8�—�¬�ú�Ð�Î�W
(�ƒ 49�õ 55 	d )�ö  

�x �“�
�S�—�Ð�Î�W�A�È�-�ƒ�‹
��ô�À�b�è�ž
�÷�ã	Ò�Ð�Í�ö  

14.�A�0���f�q
ó�ô���±�@
ó�Ó�¬�����A�K
(�ƒ 53 	d )�ö  

�x �•
"���l�”�Ð YSI 650 MDS�D�Ý���«�¥� 
���f
ó�Ó�:���l�”�Ð�Ö���Á�°�Ó�Ï�K�ô�â
�������ã�ç��	_� 	
 15~25�æ�é�À�¾�I�Æ

ó�ö  

15.�ƒ 54 	d�’ .�Í .4 ��
��p�¢�õ� 
Þ���q�“
�
�q
ó�ƒ�’�I
œ�÷�ú�æ�¬��
ö�µ�•�‚�•
�”���÷�9�ü���Æ�9�ô�ü���Æ�‚�±���§��
�Â�W	@�Ð�ü���Æ 

�x ���À�Ð�ü���Æ�p�‘�‚�@���æ�¬� �‘�@�‚�•
�§�Æ�ô�{�Á�±���§�ö  

 



 

�Õ 2-3 

 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó �)�Á
ü�:�M�‘�§�n�|  

�i�—�@�@�÷�ã�� �Ã�Î (3/3) 

�i�—�@�@ �ã�� �Ã�Î  

16.�•
;�d�æ�ã�:�õ�õ�*�‘�Ö
ø�‚�•
(�~
�Õ�ô�n�Ì�n�y�Ü�‰�•�f
d�K�ô�“�‚�í�¬��
�÷�¡�K	@�‘�W�‰�û (�ƒ 54 	d ) 

�x �•
;�d�æ�ã�Á�ž�û
(��
��W�‘�›�¬� 
È�æ
���“�‚�•�æ�ã�����ô�*�•	@���â�:�õ�*�‚
�•�§�h�ÿ�ô�`�Ì�È�•�“�‚�í�¬���p�±�‘	@
�‰�½�Í �ö  

17.�ƒ 42 	d���µ�˜�›�¬�q�Ð
È�æ�“�
�‘�W
�³���ô���V�5���X�û�*�“�
�f
d�6�*�“
�‚�í�¬���u�/�ô�•�±�—�õ�V�û���V�5�W

��û�©�Ž	Î�|�›�õ�å���À�›�Ð�µ�˜�›�¢

Þ�Ð�“�‚�ì���"�•�û  

�x 
È�æ�“�
�‘�W�³���ï�V�5�(���É�4�õ�&�‹
�Ï�õ�ó�ª�Ò (2006)�ô�µ�˜�›�?���¡�Ý�¤�^�¿

È�æ�“�
�÷
��*�S�—�ô�2�ô�Í���½�)�ö�“�‚
�í�¬���/�ï��	J�•�Ø�×�- 2006 ���Í���½
���Á
ü�‘�(�¡�Ý�X
��p
�
È�‘�W�¶�¢� 
Þ
�^�p���q�“�
�q
ó�t
T�‹�)�Ð�H�U�ö�©�Ž
	Î�|�›�õ�å���À�›�;�µ�˜�›�¢
Þ�Ð�“�‚�ì
�����”�×�"�ï�ö  

 
  



 

�Õ 2-4 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�)�Á
ü�:�M�À�b�z�I	@��
�  

�i�—�@�@�÷�À�[�Ã�Î (1/4) 


X�õ�n�|
��Ô�ú�‡�o 110 �� 1 �� 26 �����ƒ
º �’ �� �¢ �ñ 10 
� 00 �é  

�¡�õ�n�|�æ�ú�ú�Í���½ 2 �´�ƒ �‹ �n�|�;  

�V�õ�,�m�“�ú�E�,�º�À�3�Y�J
Z  

���õ
ö�µ�“�ú�x�e�I  

�´�õ�÷�&�ú���Í�¡�÷�ƒ 11032003040�& 

�i�—�@�@ �À�[�Ã�Î  
�@�_�å�4
¯�•
T�‹  


��ï /�Ù/�Ä 	d��  
�‹�õ �Ú�Á	©�L�Ò     
1.�•�þ�“�
�W
��¶�•	@�é�K�ô�æ

�”�f
d�K�ô�T�f�K�÷�¡�ì�K�W

��p�•�ô�Õ�±�¢�—�¬���d�ô�©
�W�•�Æ���¬�•�§�ô�í�‚�‹�•�C
�W�‘���d�ô�Õ�i�H�>���ú  

  (1)�f
d�K�p�‘�‚�•�*�§�‘�f

d�¶�•�ô�©	•�O�t�* (���Á�æ�¬
�±�¢�§�ô�Ì�‚�•�*�‘�J�ù	•�§ )
���ø�� (�ù�§	v )�ö  

  (2)�T�f�K�©�¡�ì�K���Ý�s�é
�K�ö  

�-�´�´�p�ä�ô�•	@�� �“�
�W
��•	@
�é�K�(�,�X�¢
Þ�õ
��p�•�±
C
È
�#�õ
��p�•�O�f�ô�¡�0�Ú�¬
 �l
�”�•
;�d�æ�ã�^�p 100�æ���‘�x
�š�Æ�H�@�p�:�é�K�ô�,�X�¢
Þ�õ

��p�•�±
C
È�#�â�Á�h�A�‘�É
���q�ô�æ���€�d�S�—�ö
��p�•�O
�þ�Ý�Á�•
;�d�S�—�ô�`�S�—��
N
�Á
��p�ƒ�‹�¤ ~�ƒ�Ž�¤�ô�h�•�4
�•
;�d�¬
 �x�š�Æ�Á�µ�ô�’�ç�ó
�U
T�‹�Í�ö�4 �ö  

- - 

2. RPI(�^�¿���f�!�‰�3�K )�‚��
�f�ï�â�‘�V�5	v�ô�”�-���f�é
�K�ô���ì�½�‘�V�5�=	v�ô�(�Ú
�‚�u�„�!�‰�ô�©�“�‚�Ô�‘�"�ï
�r�Ó���P�»���ô�õ�¦
×�‘�9�b
���9�ô�'
��‘
È�æ�;�; �ö  

�-�¥�£�¤�[ �ô�•	@�����f�é�K�’�0
RPI �p�§�¶�Ú	•
ó�è�‚�•�„�Ý�Œ
�*���O�±�—�p�r�� �ö  

- - 

3. ���ã�‘���”���X���±�•�ô�*�ç
�È�Ä�Í�È�@ �ö  

�-�¥�£�¤�[ �ô �’�ç�ó�U
º�Í�¶���@

T�‹�Í�±�•���”���X �ö  

- - 

4. �ƒ 3-13	d�ƒ�ä�I�Ð�Ù 3-7 ���Á
�Ù 3-8�ö  

�-�Â�Ò�0	…�…�ö  �Ù 3-8 3-13 

5. ���f���o�÷�@�f�c�z�‘�À�[��
�C�®�å�4 �ö  

�-�\
Q�æ�¬�‘���å���o�¬�3�Ù�A�È
�-�Ù 3-5�ö�f�p�S�—�Í�v�‰�ì�"�™
�Z�c�¹�ô�ƒ�‹
��Ô���ï�•	@���,
�m�“�ô�`�×�»�ï�•�ì�"�´�@���0
�÷�,�¤
B�O�¡�Ý�X�…�[�Í���ô�ì
�"�„�N�•�I�A�È�-�Ä 7-1�ô�`�ç�\

Q�S�—
��¿�J�«�¥ �ö  

�Ù 3-5�õ�Ä 7-
1 

3-6�õ7-
2 

6. �L�|�‚�p�Q�”�Æ�ã�‘�W
��ô�¾
�I�“�
�³���ô�L�,�Ï
º�§�õ�‘
�[�U �ö  

�-�ž�û �Ý�Ø�!���ã�h�í���Ð�W
��ô
�É���¤�d�¾�I�ì�"�“�
�³�� �ö  

- - 

7. 
��£�"���•�4�£�"�Õ���±�� �ö  �-�¥�£�¤�[ �ô �ó�U
º�Í�¶���@
T�‹
�Í�ì�"�£�"�’�õ�Ù 3-3 �
�+�±��
�p�!�ª �ö  

�Ù 3-3 3-3 



 

�Õ 2-5 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�)�Á
ü�:�M�À�b�z�I	@��
�  

�i�—�@�@�÷�À�[�Ã�Î (2/4) 

�’�õ �9�Á	©�2
g     
1. �ƒ 1-2 	d�ž�±�d�é�K�I�Ü�â�·

�¶
��*�ü���B�O�Ð�"�ï�ô���I
�Ü�â�·���p�Á�V ? 

�-���À�I�Ü�â�·�p�•	@��
ó�Æ�÷�Æ
�ã�Ð
È�æ�I�Ü�W
��ô�õ���f�õ
�
�p�¬�ò�õ�¬�Æ�õ�¡�Ý�X�<�n��
T�õ
�I�å�ÿ���f�W
��; �ö  

- - 

2.�ƒ 1-3 	d�Ù 1-2�ô�æ�¬�O�ü���ó
�.
°�ô�`�+�µ�¬
 �Ü�€�ô�û�U
�����‹	 �ô�õ
��p�•�±�ˆ
��p
�•�±
C
È�# �ö  

�-�Â�Ò�0	…�…�ö  �Ù 1-2 1-3 

3.�ƒ 1-3 	d�L�|�6�:�Ú
ó�ú�Û
 
�‘�±�‘ �ö  

�-�Ú
ó�ú�Û
 �!���,	>�‚�V�£���±

��‘�Á
ü�:�M�å�4
��p�Û�ü �ö  

- - 

4.�ƒ 1-4 	d�“�
�q
ó�‘�Ä�ã	Ò�¶
�ã���‘�å�4�Ì�‹	 �ô�N	Y�þ �ö  

�-�´�´�p�…�ô�Â�Ò�0	…�… �ö  �ƒ�‹
�  1-4 

5.�ƒ 1-4�õ�ƒ 1-5 	d�Ð
��p�•�O�¶

��p�‚�Õ�‹
ó
 ���û �ö  

�-�‚�Õ�‹
ó
 �ô�Õ�¬�‘�S�—��
N�ô�Â
���ù�Ü�€�Ò�0�•�‹	…�… �ö  

�ƒ�‹
�  1-4�õ1-
5 

6.�ƒ 3-14 	d�I�Ü�ò�;�â�v�²�O�ô
���Æ�4�ô�A	J�£�[�����ô�õ�¤
�[
º�3�Á�Ä�����J���ô�²�O�æ
�ú�õ��
º�õ�¬�3�; �ö  

�-�¥�£�¤�[ �ô�Â�6�:�- 3-14 	d �ö  �ƒ�Ÿ
�  3-14 

�Ÿ�õ ���Á	©�Þ�s     
1.�í�Â�j�û�i�—�@�@	…�… �ö  �-�´�´�Á	©�p�ò �ö  - - 
2.�I�Ü�ò�;�â�v�ô�ž��
��L�|��

�Æ�ï�W
û�ô�0�‡�\�h�k���@�ù
�\ �L�| �Î �N�‘ �i �Á	©�V�¶�ô
�ž�ô�0�s	@�����@�Ð�i�Ž �ö  

�-�¥�£�¤�[ �ô�’�Î�N�‘�i�Á	©�V�C
�I�Ü�ò�;�â�v�²�O �ö  

- - 

3.�V�5���X�N�6�È	@���,�m�“�Ð
�W
û�ö  

�-	@���,�m�“�Ð�ì�"�q�b�õ�ì�"�“
�
�S�—	@���õ
��p�Û	@�À�3�ô�M
�ã�Â�A�È�-�:�M�L�|
��Ð�Í �ö  

- - 

4.���"�\�I
��p�D
È�Ð�ï�S�ô�N
�-
º�ƒ
œ�@�€�O�b�d �ö  

�-�¥�£�¤�[ �ô�£	@�’�-�Þ���K�\
"
�¤�[�‹	•�ô�M���f�‘ �‘ 
"�p�s
�”�…�ƒ
��p�‘�Û�ü�ô�0�ï�S
��p
�@�±�¬�ò�x�Ö�‘�b�’ �ö  

- - 

5.�"�-��� �µ�y�Ð�š�$�ô�L�N�p
�š�l�:�ô�o�õ�s�”�^�p�ï�S�À
�3�Ð�œ�� (�¶�À )�; �ö  

�-�¥�£�¤�[�ô�’�•�ê�¶�,�…���"�„
�à�ô�Æ��
È���~�½
����¾�I��� 
�µ�y�ö  

- - 

6.���"�‚�•�”���÷�ü���Æ�p�±�Ð
�ö	J�h�A�c�ô�N�ç
º�Í�õ
º�ƒ

T�‹�6�ö�4 �ö  

�-�¥�£�¤�[�ö  - - 

 

  



 

�Õ 2-6 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�)�Á
ü�:�M�À�b�z�I	@��
�  

�i�—�@�@�÷�À�[�Ã�Î (3/4) 

�d�õ�Í���½ 
ë �…�Í��     
1. 109���K�¡�Ý�X
��p�÷�•�¢� 


Þ�“�‚�W�•�q
ó���@
T�‹�ô�ƒ
5-30 	d�Ä 5-10 
��p���#�–�Û

��„�ˆ�¬���A�÷�¬�ò�ô�«�¬�p�õ
�Í�õ�S�Ð�Ù�¢�‚�±�¢�ô�h�$�[
�> �ö  

�-�•	@���¬�ò�ì�"
ó�Æ�ú�O�±�¢�-
�Ù 3-7 �Í�ô�•�Í
²	ß�À�O�-
��p
�‘�S�Þ �ö  

�Ù 3-7 3-8 

�Ö�õ�Í���½�¡�…�Í��     
1.�‚�p�¡�Ý�X� 
Þ
C
È�Û�|�À�3

�’�y�Ü�•	@���‘
ó
 �ô�@�õ�V
�S�þ�ô�����ö�4 �ö  

�-�K�X�Õ�È�‘ �¬
 �Q�Ž�ô���ƒ�i�¾
�I�Ø�¤���‘�ï�B���Z�C�ô	š�þ�¢
�‚�’ �S�—�ú�O�Û�ü�ç
C
È�À��
�°�É�À� ���ô	)���e�L�‘�°�É�À
�þ�Q�Z�C�S�—�ú�O�ô�õ���É
È�•
�p�“�
 �W�•�‚ �•�� �™�“�À�,�÷
�‚�‘�Ô�–���y�Ü�ö  

- - 

2.
��p�@�±�¬�ò�x�/�‘�b�’�ô��
�x	>�ï�S�ô�…��
��p�Q�ì�Ã�B
�b�ö�`	)�!�µ
o�K	…�ï�ô�L�|
�~�—�ö�¤�¤�[ �ö  

�-�¥�£�¤�[ �ô�´�´�•�w�H�u�ï�S
�
�p�b�’ �ö  

- - 

3.�I�Ü�ò�;�(	š�Õ�Ä�‘�ù�•�¤�[
�Ð�f�ô�N�Õ�Ä�’�À�3�“	©
¯�•

��p�Û	@�‘�p
ý�
�`
œ�@�¤�[
�����Ð�L�| �ö  

�-�¥�£�¤�[�ô �I�Ü�ò�;
Q���’�Õ�Ä
�ì�"�À�3�“	©�Ð�
���ô�C�®
��p
�Û	@�>�å�Ð�P�3 �ö  

- - 

4.�•
"�ç�¾�I�q
ó�À�b
��ô�N�$
�j�(�¾�•�¡�Ý�X�”�Ð�Û�|�T�q
�b�p�™�N
B�)�¤�[ �ö  

�-�¥�£�¤�[�ö  - - 

5.�ž�û�ç� 
Þ�À���µ�Í�q�y�ì�Õ
�Ä�¾�I�‘�v�f���ï�L�À�3�õ�ƒ
�Ÿ�^�¿�½�¤�[�Ð	š�v�f�È�Þ�w
���å�È�Û�|�;�À�3�ô�N�Y�@�5
�ù�—�¬�æ�ú�����y�Ü �ö  

�-�¥�£�¤�[�ô�ì�"�¬
 �‘�O�Ÿ�’�n
���É�À�3��
N�ö  

- - 

6.�>	_�±
"���&�N�t�(�ô�ï�Á	@
�����& MOEAWRA1100281�ö  

�-�¥�£�¤�[�ö  �>	_  - 

7.�ƒ 1-6 	d�õ�ƒ 3-14 	d�õ�ž�µ	d
���"�(�•�þ�“�
�W
��¶�•	@�é
�K�)�ô�N	…�…�Á�(�•�þ�����“�

�W
��¶�•	@�é�K�)�ö �ö  

�-�Â�Ò�0	…�…�ö  �ž�µ�õ�ƒ�‹

��õ�ƒ�Ÿ
�  

1-6�õ3-
14 

�ä�õ�•�Ý���|     
1.�i�õ�(	
�Õ�Ó�w�X�ê�- 110 ��

1 �� 1 ���� 10���ã
œ�@�À�b�z
�I	@��
��ô�ö�—�o�¥�.�n�µ�â
�- 110�� 1 �� 8 �����r�À�b�z
�I	@��
��ô
œ��
º�3�„�Ý�(	

�Õ�Ó�ö  

�-�¥�£�¤�[�ö  - - 



 

�Õ 2-7 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�)�Á
ü�:�M�À�b�z�I	@��
�  

�i�—�@�@�÷�À�[�Ã�Î (4/4) 

2. �â�� �¡ �Ý�X�  
Þ
C
È�Û�| �À
�3�ô�•	@���‘�q
ó
ó
 �’�™�y
�Ü�ô�N�£�Ã�Õ�Ä�¶�S�þ �ö  

�-�¥�£�¤�[�ô�‚�p	)���!	>�’�,�O

œ�@�“�
�S�— �S�þ ��
"�ö  

- - 

3.�•
"�I�Ü�ò�;�â�v�²�O�ô�M�x
�Î�N�i�—�Á	©�Å�Õ�V�¶ �ö  

�-�¥�£�¤�[ �ô�’�Î�N�‘�i�Á	©�V�C
�I�Ü�ò�;�â�v�²�O�ô�` 
%�õ�“�

�q
ó�‘�� �@�o�ï�Á�‡�r�³�0�[
�>�‘�ö	J�ô���Ý�¦�½�ì�"�‘�å�;
�Û�|�ô�”�0�‡�\�� �W�•�å�;��

��ö  

- - 

4. �ö�ô�X�ô�•�À�b�z�I	@��
�	š
�þ�á�Q�ô�N�™�Á
ü
B�O�o�¥�.
�n�µ�â�ô�V�£�¶�n
B�O�÷�“	©
�ì�"�@�@	…�…�U�ô�- 110 �� 2
�� 8 ���û�’	…�…	@��
����r�•
�½�ç�¤ �ö  

�-�¥�£�¤�[�ö  - - 

 
  



 

�Õ 2-8 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (1/7) 


X�õ 
�	_�i�— 
��Ô�ú�‡�o 110�� 7 �� 15 ���? 110�� 7 �� 26 ��  

�¡�õ
ö�µ�“�ú�x�e�I  

�V�õ�÷�&�ú���Í�¡�÷�ƒ 11032038730�& 

�i�—�@�@ �À�[�Ã�Î  
�@�_�å�4
¯�•
T�‹  


��ï /�Ù/�Ä 	d��  
�‹�õ �Ú�Á	©�L�Ò     
1.�•
º�Í
T�‹���ù�’�Ñ�S�—�H�@

�:�A�’
T�‹�ô	@���Â�é�s�z�I�ô
�‚�â�Ý�Ã�����ï�ä�ô�„�Ý�£�Ó
�¾�K�ô�L�|�ï�x�i�—�ö���Ø��
�ý�é�j�b�Ð�À�ô
º
È�ç
º�ƒ
T
�‹
È�����ã���� /�©	…�…�ö  

�-�´�´�Á	©�­�Ó�ô�’�¥�£�¤�[ �ö  - - 

2.�ƒ�Õ 1-4 	d
º�Ã�À�b	@���i�—
�@�@3�ô���"�ç�ã�����±�•��
�”���X�÷�ç���ƒ���A�’�È�@�ô
�ç
º�Í
T�‹�]�@�‹�����” (�ƒ
2-4 	d�ô���É�4�;�ô  2006)�ô�̀
���ƒ�����P�í���X�È�•�ô�õ�ƒ
2-3~2-7 	d�Ð�ã�Ý�ô�‚�@�±�•�@
�À�p � • �ù �ƒ 3-8 	d �Ð NIEA 
W022.51C �Ð�¬�ò	@���d�Ð�@
�À(�‚�I�å�ÿ���I� �½�û )�;�ô
�Ø���í�À�Ä�©�Ù�‘�W
û�ô�`�Ú
�z�I
B�O�����ô�õ�ƒ 3-12 	d�Ä
3-2 �©�Ù 3-8 �‘�p�•�‚�•�4�ö�?
�"
µ�}���b�þ�ô���A�ô���”�©
�È�• �ö  

�-�Â�ç�ã���ó�e�±�•���”���X�ù 3-8
	d�Â�ó�e�Á�I�y�#�I �å�ÿ�I�Ü
� �M���æ�‹�Ð NIEA W022.51C
�¬�ò	@�d�ù 3-12�õ 3-13 	d�Ð�Ä 3-
2�õ�Ä 3-3 �0�÷�Ù 3-8 �Â�C�•�W
�
�p�• �ö  

�ƒ�’
��õ�ƒ
�Ÿ
�  

2-3~2-
7�õ 3-
8�õ 3-
12 �õ
3-13 

3. �Õ�µ 1 �Ð�•
�
��Õ�@�„�ô���”
�•
ö�Õ�@���"�õ��
º�õ���&�{
�Q�ô�Ì�x�”�Õ�µ�I�¢�æ���ã	Ò �ö 

�-�Â�- 3-3 	d�ã�� �•
ö�Õ�@���"�õ
��
º�õ���&�ô�`�—
C�Õ�µ�I�¢�æ
���ã	Ò �ö  

�ƒ�Ÿ
�  3-3 

4. �“�
�â�‘�í�¬���p�‘�‚�x�ê�ç
�Õ�‹�*�� (taxa)���h�ô�f
d�K
(richness)�p �‘ �‚ �• �‘ �f 
d
(species richness)�¶�•�ô�Ì�‚�W
�• �â �� �” �‘ �W �• �Æ
(abundance)�ö�z�ô�ƒ 3-14 	d  3-
6 �ï�‘�“�‚�í�¬���é�K�ô���d
�‘�>�9�ü���Æ�9�‚�V���p�û��
�Á�S�—���³�Ð�•�§�©�Ú�•�‘
�
�G�¬�•�§�ô�æ�¬���³�¬�•�§ (�{
�€
ó�§ )�ô�Ì�ö�±�—�ï�W	@�ô��
�d�G�³�ü���Æ�ö�Ü�’�‘�l�”��
�’�— �ö  

�-�´�´�Á	©�p�ò�ô�Â�’���À�‘ �( �ü��
�Æ�) �ï�Á �(�S�—�§ �Æ�)�ö  

�ƒ�Ÿ
�  3-15 



 

�Õ 2-9 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (2/7) 

5. �ƒ 3-15 	d���"�f
d�K�‘�ö	J
���’�ô�ú (1)�•�*�”���‚�ç�W�‹
�*�� (taxa)� �‘�•�*�”���û�‚

��*�õ�˜
Ø�*�õ�ì�O�O�‚�*�õ
���“�2�]�*�ÿ�7�ç�‹��	@�‰�f

d�K�õ�T�f�K�©�¡�ì�K�û�í��
�é�Ò	@�‰�û�*���p�‘�‚�O�‚�é
�*�‘�Ð�õ�œ�õ�ž�õ�ý�õ�¦�õ�• �ö 

�-�•	@���í�¬���p�±�i�£�Á
ü�:�M
�å�4
��Ð�!���ô�0
��*�p�Ò�0�é
�K�í�¬���p�§�ô�Â�6�:�- 3-15 	d
��
��Ð�Í �ö  

�ƒ�Ÿ
�  3-15 

6. �f
d�K�õ�T�f�K�õ�¡�ì�K�p�±
�`�Ì�‚�P�ó�‘�p�±�ô�â�™�S�—
�—�¬�‘�y�Ü�P�µ�ô�õ�í���‘�S
�—�H�@�ÿ�Ì�ì�Õ�ô���0�•	@��
�‘�•�����ó�í���‘�S�—�ô�p�±
�§	v�‘�/�/�e�e�ô�`�Ì�‹�Ó�õ
���>���‘�H�@�ö (2)�•�*�§�©�S
�—�¬�•�§�ÿ�/�ô�`�Ì�6�Ä�f
d
�K�/�õ�T�f�K�µ�ô�õ�ƒ 5-14 	d
�Ä 5-3 �Ð
��* (�]��
��*�ô�Ì�–
�•�4�*�� ) �T�f�K	@�‰�H�@�ô
�K�X�¢
Þ�õ� 
Þ�©�v�f���S�—�ô
�Q�0�'�\�©�•�‘�§�Æ�y�Ü�ô�*
�T�f�K�I�¢���ì���• �ö  

�-�•	@���i�£�Á
ü�:�M�å�4
��Ð�!
���ô�0
��*�p�é�K�Ú�¬
 �Ð�í�¬
���p�±�ô���p�±�Í�Ð �f
d�K�õ�T
�f�K�õ�¡�ì�K�p�±�ô�ô�n�™�S�—
�z�I
È�š�‘�y�Ü�ô�â���•	@��
]
�q�Y	Y���� �S�—
��‘ �x�š�Æ�ÿ
�‚�‹�¬�ô�*�S�—�“	©�‘�”���0�÷
�Þ�Ì�¨�‚�‹�¬�ô�0���í�¬���p�§
�É
È�ç�Ï
º �‘ �S�—� �î�@�•�B
�ï�¿�� �ö  

- - 

7. �ƒ 5-26~5-27 	d  �Ä 5-8 �Ð���·
�±���f�� 3~15 	m�/�-�Œ
­�±
�—	v�Ð�µ�	���u���ô���f�I�Â
�™�‰�&�‰�ô���»���—�4�p�• �ö  

�-�i�£�I�y�#�I�å�ÿ�Ä�o�I�Ü�q
ó
���f�W
û�›�‘�W
��I�¢�ô ���·�±
�‘�� �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�¬�± �ö  

- - 

8. �Õ�µ 2 
��*�£�"�����Ý�å�4�ú

ó�Æ�£�ì
��Ô (��
º )�ô�S�—
�
�G�¬�•�O�Ï��
N (range)�©�A	>
�å�4�“�
�ž���ö�õ�ƒ 3-11 	d�Ä
3-1 �‚�P���=	v�‘�W
û �ö  

�-���À
��*�£�"�Á�S�—�‚�•�Ð�þ�4
�£�ô����
��*�£�"�ã�ç�£�"�¢�Õ
���!�ª��
º�ô�`�
�Û�����o���p
�I�¢�•�O�Ï�ô
��*�“�
�ž���þ�•
�‹�V�£�•	@���þ�[�Ð�Ä 3-1�ö  

�Õ�µ 2(	…�…
� • � ï � Á � Õ
�µ 1) 

�Õ 1-
1~ �Õ
1-4 

�’�õ �9�Á	©�2
g     
1. �’�
���‘�ò�;�â�v�P�3�ô�L�|

�Z�C�¹�þ�|�3�Ä�ö  
�-�Â�e�Z�I �Ü�ò�; �â�v�² �O�P�3
�Ä�ö  

�Ä 3-5 3-14 

2.�����‘�f�p�•
��*�ô�ÿ�-�\
Q
�}�(���û�E�t�W�d
��•�û  

�-�•	@����
�
��‰�‘���� �f�p�•
�
�*�ÿ�-�\
Q�}�(�ô�•���K�ž�û	@
���V��
¿T��õ	¯ �m�õ�/�J�›�˜
��õ
�¸�J�K�=
��õ�‡�¬�±�ï�Ú�¤�; 5
�•�f�p�•
��* �ö  

- - 

 



 

�Õ 2-10 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (3/7) 

3.�ƒ 1-4 	d�õ�ƒ 1-5 	d�‘�•�Ä
1
�¨�@�\�ç�ƒ 3-1 	d�õ�ƒ 3-2 	d�ô
�L�|�
�ç�ƒ�Ÿ
��À�b���d �ö  

�-�Á
ü�:�M�å�4
����È�Ð�Á
ü�À�b
�ã	Ò�{�E�–���Ä
1�ô�0���•�Ä
1
�¨�h	Ò�0�A�4�Ä�¢�� �� �‘ �À�b
�¬
 �0�÷�����‘�À�b�ã	Ò �ö  

�ƒ�‹
��õ�ƒ
�Ÿ
�  

1-4�õ1-
5�õ 3-
1�õ 3-
2 

4.���q�“�
�¶���f���[�W
��õ�V
�þ�Ý�ô�0�Ö
ø
��p�Ð
�
{�û  

�-
��p�‘
�
{�‘�=�x�ê	>�Ã�‘�>
�
�p�3�•�‘�Û	@�õ
��p�•�O�‘�/�O
�©�������¹�����[�W
����©�½� 
�‘���f���¹���‚�•�~�Ý
��*�‘�s
�”���ô
(�U�Æ�X�þ�l�”
��p�‘�ô
��
��:�õ�*�‘�”�×�þ�õ�ô��
È�¹
�þ�‘�å�4
��p�‘
�
{�ô�â���!	>
���•�Ý���‘�é�K�ô�É�m���0�C�w
�Ä�Ð�$ �ö  

- - 

5.�ƒ 5-19 	d�ô��
��*���^	��µ��
�h�Ä�ô�L�|�Z�È�•�4�‚�• (�õ�:
�õ�õ��
È�2�] )�Ð���^�W
� �ö  

�-�ƒ 2-10 	d�Ä 2-3 �È���¡�Ý�X���“
�“�‚�����S�—�H�@�:�õ�t�Ü�µ�ô
�6�•�4�õ ��
È�2�]�;�W
��ô�þ�—
�-�x�P�‘�• �4	@���Ì �‹�Ó���:
�S�—�ô�â�6���d�Ä	_�È�•���^�W

� �ö  

�Ä 2-3 2-10 

�Ÿ�õ ���Á	©�Þ�s     
1.
�	v�e�÷�¤�y�Ý�Ã
º�Ô�ô�z�I


B�O�P�x�š�¹���•���K�¢�J��
�•�Ñ�“�‚�W�•�S�— �ö  

�-�´�´�Á	©�­�Ó �ö  - - 

2.���ù
�	_
T�‹�ý�é�ô�0� �@�@

œ�n�V���ú  

 (1)��	>�ã	Ò�N�’�A�ô���Ä 1 �L
�|�t�(�ö  

 (2)�ƒ 3-3 	d 3-2-1 �ƒ� I �N� ,
�C�9�ô�����æ�ã�‘
��*�÷�:�õ
�*�ô�ç
ö�µ�¹���U�{�ã�+�‰	š
�¬
 �Í�ö�9  

 (3)�ƒ�Ö
��Ü�€�L�|�Z�C�9�þ�¶

ø�U�9�Ÿ�÷�ô�0
È�¶�x�P�‘��
�X�¾�I���h�é�K�ö  

 (4)�ƒ 5-12~5-13 	d
��*�“�‚�í
�¬���p�§�é�K�Ð�Í�¦�-�S�—�é
�K���d�ý�é�}�ó�ƒ�Ÿ
��ö  

 (5)�ƒ 5-19 	d�Ä 5-5 �ƒ�I
(�U�‘
�±�ý�‚�@�\�ç�Ä�Í�ö  

 (6)�Õ 1-2 �i�—�@�@12.�ƒ�I�N�ó
�…�9�!�ª�ä�9�Á�9�!�ª�£�9 �ö  

�-�¥�£�¤�[ �ô�ì�" (1)~(4)�õ(6)�Ð�@�@
�ã�Â�Ò�0	…�…�ö  

 (5) �Ä 5-5 �ƒ�I
(�U�‘�±�ý�‚�@
�\�ç�Ä�Í�‚ �â�Á�ž�û�¢�J���K
�‘�S�—�Ø�‚ �' �\ �� �@
ó
 �‘ �e

ö�µ�•�*�ö  

��	>�õ�ƒ�Ÿ

��õ�ƒ�Ö
�  

3-3�õ5-
1�õ 5-
12 �õ
�Õ 2-
2 

 



 

�Õ 2-11 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (4/7) 

3.�x�P�� �" �¡ �Ý�X�‘ �S�—�P�í
(�A�V�5���X )�ô
º���V�—�•��
�K�S�—�ô�Q�0�‘�>
��p�¬�•�“
�‚�W�•�‘�Ï
º�B�ï�¿���ô�0
œ
�n�,�¤���"�ù�-�@�T�“�‚�W�•
�q
ó�÷�å�;�‘	Y	>�V�5�i�õ �ö  

�-�¥�£�¤�[�ö  - - 

�d�õ �ö�.�ý���s�ÿ�ƒ�Ÿ�^�¿�½     
1.�ƒ 2-2 	d�(�Ù 2-2 �µ�ü�›�÷�µ

�˜�›�¬�q�é�i�Ù�)�ú�â�•	@����

N�û
K�÷�µ�˜�›�ô�L�|�@�Ù�Q
�È�µ�˜�›�¬�q��
N�{�Q �ö  

�-�Â	…�…�ô�´�´�p�ò �ö  �Ù 2-2 2-2 

2.�ƒ 2-3 	d  �(�Ù 2-3 �µ�˜�›�3�È
��	ä�é�i�Ù�)�ú�Ù�¾�é�w�- 93
���Ž�’��� �™
,�ô�Ë�- 104��
�Â
z�L�¹���ô�z�Ù�Í�(
z�L�Í�)
�Ð�±�•�Â�Q�t�( �ö  

�-�¥�£�¤�[ �ö  �Ù 2-3 2-3 

3.�V�5���X�ú�L�|���È�Ú���X�Ü
�€�û�ô�Q�Z�C�±�•�Ç�� �ö  

�-�¥�£�¤�[ �ö  �V�5���X  �V -1~
�V-4 

�Ö�õ�ö�.�ý���s�ÿ���s�Õ�Ä�B�M
��  

   

1.�•���K�¢�J���µ�˜�›
��•�D	Y

²���Ã�Ü�ô�ù�-�S�—�æ�ú�Ð�“
�‚ �ü �� �• �* �� �• �§�Æ�; �y �Ü
���ô�‚�•�Q���Ò�å�4�ô�`
œ�@
�L�|�n�ì�"
B�O�V�5 �ö  

�-�•���K�Ñ�S�—�‘
��Ô�ƒ�‹���ç 3
���¹���ô�ƒ�’���ç 6 ���z�I�ô�í
�•���S�—��
N�ã�‘�^�p�ã�����ô
�â���‚�@���4�I�‘�y�Ü�ö�\�f 4
���½���¾�I �‹�� 
� �p�•�O�‘�S
�—�ô�����S�—�…�ù�µ�˜�›
(�D	Y

²���‘
�
º�ô
��p�”�Ð�"
��ô�û
���í�¬���ô�â���ç�S�—�§�õ�¢�Q
�@��
ö�µ�‰�‘
� �*�í �Á�í
È��
�*�€�¹�}
È�š�‘
��•�ô�`�ç�§�Æ
�¢�þ�����4�I�‘
ç�ÿ �ö  

- - 

2.
��p�¢���‚�•���Ž�Û�[
��›�Ð
�!	>�ô�0�[�»�›�t�;
��*
�	g

��* �ö  

�-�¡�Ý�X
��p�‘�Û	@�ç�…�¤�ï���‘
�ƒ�i �  �Ä�¬�ï�� 	_�� �A�ã�/�-
30 �æ�é�ô�Q�É�m�t�T�ý
��*
�	g

��*�ô�â�������Ž�Û�[
��›�Ð�x
	> �ö  

- - 

3.
T�‹�ƒ 5-25	d�I�å�ÿ���f�q
ó
�§�õ 110�� 1 ���½�W
��ô�¢�›
�—�L�‚���W
��‘�ô�N�6�:�ö��
�·�±
ó
 �-�›
 �¢���O�é�*�;

­�‚�È�Á�'
­�ô�Ä 5-8 �Á�Œ
­
�±�—�ô�N� 
! �ö  

�-�¥�£�¤�[�ô�Â�¹�þ�6�: 1~6 ���½
���f�W
� �ö �Ä 5-8 � �����È�Ð�Œ

­�±�—�Á�Ú�¬
 �Ú�•���f �q
ó
�§�õ�‚�•�¬�@�Œ
­�±�—�‘�� �h
�Ä�ô�`�Ú�6�Ä ���·�±�‘���O�é�*
�Á�Œ
­ �ö  

�Ä 5-8 5-25�õ
5-26 

 



 

�Õ 2-12 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (5/7) 

�ä �õ�Í���½ �ö�…�P    
1.�ƒ 2-6 	d�ô���" 109 ��
ó�q�H

�@�ô�L�|�6�:�å�4 109���Ä��
	^�Ø�C�ÿ�ô�S�—�H�@�‚�•���'
�\�“�‚�W�•
ç�ÿ�; �ö  

�-�ƒ 2-6 	d�Á�����S�—���^
ö�µ�Ð
�ã�Ý�ô�* 109���S�—�`���'�\�“
�‚�W�•
ç�ÿ�Ð�\�• �ö  

�ƒ�’
�  2-7 

2.�•���S�—
º�Ô�Á 3 �� 9 ���õ 4 ��
29 ���õ 6 �� 9 ���ô�•���O�-�•
��
º�ô�* 4 �� 29 ���Á�^�p���Æ

(�e
º�ô�L�|���h�•���S�—�H
�@�¶����	á�f�ô�÷ 4 �� 29 ���¶
6 �� 9 ���Á���Ø�û�U�ô�S�—�H
�@�‚�•�™	^�Ø�y�Ü�‚�•�B�ï�ô
�L�|�6�:�å�4 �ö  

�-�•���K 3 �� 9 ���õ 6 �� 9 ���•��
�‘ �Ñ�S�—
��ô�•	@���S�—��
N�ã
�Ð�µ�˜�›�^�p�ã�����ô�â���‚�@
�¶ 109�����4�I	á�f�ö�\�f 4 ��
29 �� �¾�I�‘
��p�•�O�S�—�ô����
�S�—�…�ù�µ�˜�›
(�D	Y
²���‘

�
º�ô
��p�”�Ð�"
��ô�û���í�¬
���ô�â���ç�S�—�§�õ�¢�Q�@��
ö
�µ�‰�‘
� �* �í�Á�í
È���*�€�¹
�}
È�š�‘
��•�ô�`�ç�§�Æ�¢�þ��
���4�I�‘
ç�ÿ �ö  

- - 

�Ž �õ�Í���½ �ã �…�Í��     
1.
��p�+�H�Ã�Î�Ý�D	Y�ô�L�|�p

�ò�ï�S�0�s
��p�l�”�ö�\
��p
�‘�+�H�‚�•�¨�y�Ü���f�q
ó�H
�@�ô�L�|�C�0� 
ø �ö  

�-�ž�û�¡�Ý�X
��p�û
-
(� �¤�‘�ý
�é�Ø���+�H�ô�Â�L�|�¡�…�Í���0
�Ò�±�Ý	
�‘ �� �� �N�Ý�b�w�X�i
�!���Ì�Ó
º�p�¾�I�.�[ �ö  

- - 

2.�ƒ 5-1 	d�€�ê�Y�@	î
��p�@�±
���¬�ü�®�ô	 
��*�Ï�š�ç
��p
�Í�ô�`
T�‹�_��
œ�n�±�—�¬�ò�ô
�L�|�6�: �ö  

�-�x�P�‘�ô�2
¸�ç�•
��p�@�±�O�!
�•�À�¬�ò
(�Ö�‘�T�q
ó�Æ�x�¬
�ò�ô�—�-	ä�T���O	á�‘�"�ï�ô��
�À�‘�¬�ò�Q�r 6.0~6.5m/s�p�S�‘
	Ô�¬�ô�Â�ö�����º�V
��*�Q�0	�

‡�í�¬�‘�¬�ò �ö 
��p�‘�Ý�~�¬�ò
�„�Ž�Ì�Õ
��*�‘
Þ�Z
È�š�6�Ó�ô
�`�Ú�‚�‹	•�J�ù	v�ô�ç�¡�Ý�X�‘
�æ�ú�©���•�‘
Þ�Z�‚�•�6�B�ô�µ
�w�ç 1.0~2.0m/sec�Ð�Ô�ö  

- - 

�– �õ�Í���½ 
ë �…�Í��     
1.�•
T�‹�Í��	J�‡�¬�±�ï�Ú�¤�¶

�‹
Ó�¤�”�Ð�m�å�±�ï�Ú�¤�ô�N
�b�•�£���V�Ì�Õ�û  

�-�m �å �± �ï �Ú �¤ (Oreochromis 
niloticus) �0�-�¶�Õ�¦�l�•
��‡
�¬�ô�z�ç
��f�h�$�'�\
ª�•
��ö
�ž�û�`�|
ª �•�m�å�±�ï�Ú�¤�,
	>�ø�ç�-�� �b�B�M�� �÷�•�l �ÿ
�§���b�ô�2���,���¦
×
Q�ô�6�•
�4�v�q�é�r �-�Ú�æ�e
G���Ð�^
�¿�õ�#�a�÷�Ž
ä�;���q�Ð
��•�ô
�ô�Á���d�T�é�Ð�‡�¬�•�ô�z�ç
T
�‹ �Í �€ �Ð �Á �‡ �¬ �± �ï �Ú �¤
(Oreochromis sp.)�ö  

- - 

 



 

�Õ 2-13 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (6/7) 

2. �ƒ 3-9 	d �s �¡ �¬ �ò �æ �� �Ð
V0.2�õV0.6�õV0.8 �L�|�0 V0.2�õ
V0.6�õ V0.8 �Ä�¢ �ö  

�-�¥�£�¤�[�ô�Â	…�… �ö  �ƒ�Ÿ
�  3-9 

3.�Ù 5-2 �,�X�¢
Þ
��*�”���-�é
���÷�Ù 5-4 
��p�•�±
C
È�#
�
�*�”���-�é���ô�S�—�H�@�û��
1 �‚�•�ô�‚�•
•�I�0�6�Ä�@�À
�Ð
��*�”���-�é���û  

�-�,�X�¢
Þ�÷
��p�•�±
C
È�#�Á�A
���‘�É���q�ô�*�Á�“	©���d� �P
�‘�X�T�ô�� �d�0�•
; �d�¾�I�S
�—�ô�]
È�0���
�:���ô�`�*�ù�¢
�ì�½�Ï�‘�ã�·�ô�É���¤�d�¹���S
�—�ô�â�� �•	@���l�” 5 �€���í�ô
�”	é�Á 12 �æ�é�‘�:���p�¾�I�A
���É���q�‘�S�— �ô�`�S�—�H�@�n

²�ÿ�Í�¢�� �k�h�µ� �‘ 
Þ�Z��

��*�ô�¨�n
²�ÿ�o	g���‘
��*�ô
�â���•
T�‹�ç�ƒ�d
� 4-2 �ï���6
�:
”	J�S�—
��ž�Ž�‰�‘
��*�ô�E
�t���V��
¿T��õ�‡�¬�±�ï�Ú�¤�;
�•�*�ô�`�â�ž�Ž�d�‘
ö�µ�Ì���s
�•�:�� �S�—�d�‘�x�š�Æ�Ð�Í�p
	@�‰�-�é���ô�â���Ù 5-2 �÷�Ù 5-
4 �`�‚ �E�–�ž�Ž���³ �‘ 
� �*
ö
�µ �ö  

�Ù 5-2�õ�Ù 5-
4 

5-9�õ5-
10 

�• �õ�Í���½�¡�…�Í��     
1.��	>�ƒ 2 �¤�ƒ 1 �I�ö�÷�(�‹��

�‘�6�:�S�—�)�ô�N�C�6�:�S�—�‘
��
º�÷�����S�—�‘�ž�æ�ö�6�ƒ
4-1 	d�õ�ƒ 5-1 	d�÷�ƒ 6-1 	d�¶
�����"�‘�ã	Ò�­�N�6�:	…�… �ö  

�-�¥�£�¤�[ �ö  ��	>�õ�ƒ�d

 � � õ � ƒ � Ö

��õ�ƒ�ä
�  

�� -1�õ
4-1�õ
5-1�õ
6-1 

2.���Ä 1 �N�¿���ö	J���}�?�ƒ�Ö

����ƒ�ä
��å�4 �ö  

�-�¥�£�¤�[ �ö  ��	>  �� -2 

3.�ƒ 2-8	d�Ä 2-1�Ä�Ð���" 2021.6
���Ð�ö	J�ô�N	…�…�Á 2021�� 6
�� �ö  

�-�¥�£�¤�[ �ö  �Ä 2-1 2-8 

4.�ƒ 5-1 	d�ƒ 1 �¤�Ð�ã	Ò�ô�N�’
�Ä 5-1�õ�Ä 5-4 �0�÷�Ä 5-6 �s�•
�ö	J �ö  

�-�¥�£�¤�[ �ö  �ƒ�Ö
�  5-1 

5.�ƒ 5-14 	d�ö�÷�¡�ì�K (J�c)�ô�‚�•
���@�‚ (J)�û  

�-�Â�’�¡�ì�K�p�§	…�…�Á J�ö  �ƒ�Ö
�  5-14 

6.�Ä 5-9 �?�Ä 5-12 �‚�¶�•���ì�ù
�� �ö  

�-�Â�Ò�0�6�:	…�… �ö  �ƒ�Ö
�  5-27 

7.�Ä 6-1 �‚�¶�•���ì�ù�� �ö  �-�Â�Ò�0�6�:	…�… �ö  �ƒ�ä
�  6-1 

 

 



 

�Õ 2-14 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) 
º�Í
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (7/7) 

�œ�õ�•�Ý���|     
1.�i�(	
�Õ�Ó�™�Á
ü
B�O���-�½

�Ñ�H�ô���� 10 ���û
œ�@
º�Í

T�‹ �Ã�ú�ô�o�¥�. �n�µ�â�-
110�� 7 �� 8 �����r�( 110���K
�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W
�•�q
ó�)
º�Í
T�‹�Ã�ú�ô�„�Ý
�(	
�Õ�Ó �ö  

�-�¥�£�¤�[�ö  - - 

2. �ö�•��
�	_�i�—�ô
º�Í
T�‹	š
�þ�á�Q�ô�N�o�¥�.�n�µ�â�i�¢
�Ò�Ú
B�O�÷�“	©�Ð
�	_�i�—�@
�@�6�…�ô�- 110�� 8 �� 13 ���û

œ�¬	…�…
T�‹�?�•�½�ç�¤ �ö  

�-�¥�£�¤�[�ö  - - 

 
  



 

�Õ 2-15 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (1/7) 


X�õ�n�|
��Ô�ú�‡�o 110�� 12 �� 29 �����ƒ
º�Ÿ �� �¢ �ñ 10 
� 00 �é  

�¡�õ�n�|�æ�ú�ú �¡�…�Í�� 1 �´�n�|�;  

�V�õ�,�m�“�ú �ó�A�º�…�À�3�Y�Þ�á  

���õ
ö�µ�“�ú�x�e�I  

�´�õ�÷�&�ú���Í�¡�÷�ƒ 11032060610�& 

�i�—�@�@ �À�[�Ã�Î  
�@�_�å�4
¯�•
T�‹  


��ï /�Ù/�Ä 	d��  
�‹�õ �9�Á	©�2
g     
1.�L�|�ç
��*�Ü�µ�C�•
��ý	h��

�÷�Ð��	c (�Y	c )�ö  
�-�¥�£�¤�[�ö  �Ä 6-1 6-3 

2.�ƒ 1-3 	d�ô�Ä 1-1 ���Ú�¬
 �Ð
�Ü�€�ô�L�|�Ù 1-2 ���+�µ�ô�.

°�Q�0�û�±�¢���& �ö  

�-�¥�£�¤�[�ö  �Ù 1-2 1-3 

3. �ƒ 3-11 	d�ô�Ä 3-1 �¶�ƒ 6-3 	d�ô
�Ä 6-1 �ã	Ò�Á�•���K�S�—�‘
�
�*�Ü�µ�ô�â�Á�ƒ�Ÿ
��Á�À�b��
�d�ô�L�|�t�(�Ä 3-1�ö  

�-�¥�£�¤�[�ö  �ƒ�Ÿ
�  - 

4. �ƒ 3-12 	d�õ�ƒ 3-13 	d�ô�Ä 3-2
�¶�Ä 3-3 �+�ç�ƒ�Ÿ
��À�b��
�d�ô�_�/�Ì�ü�Ý�~�ô�L�|�t�( �ö 

�-�¥�£�¤�[�ö  �ƒ�Ÿ
�  - 

5. �• �� 
º �ù�ã�‰�‘ 
� �* �� �y �Ü
���û  

�-�Þ�� 4 ���½
²��
(�D	Y�‘
�
º�ô
�ç
��p�‘�S�—�Ë�‚�� 3 �À�^
G�‰

Þ�‚�•�¸�'6€ (�™�' )�‘
ö�µ�ô�Ä
�¢�¡�Ý�X�0� �‘ �“�‚ 
t �p�ç�Þ
���‘�•��
º�i���#�ï �ö  

- - 

6. �ƒ 3-14 	d�ô�I�Ü�²�O�¶�Õ 3-1�ô
�V�¶�‘�ù�•�ô�û�U�!�‹	 �ö�4 �ö 

�-�¥�£�¤�[�ö  �ƒ�Ÿ
�  3-12 

7. �ƒ 5-1 	d�ô�¶�Ä 6-1(
��*�Ü�µ )�ô
���Ó���‹
Ó�‘�f�p�•�¶���3�f
�p�•�ß�•�ô���ã���ã�0�f�p�•

ö�µ�Ð�ô�L�|�ç�Ó��
��ô�å�4
�f�p�•�E�–�‹
Ó�f�p�•�¶�f�p
	š�“ �• �ß�•�ã�0�f �p�• �• �€
�Ð�ö  

�-�¥�£�¤�[�ö  �ƒ�Ö
�  5-1 

8. �S�—�H�@�L�| �l �” 
  �Ü�� �¶
P3-1 �Ð
 �Ü�Ü�€�‹	 �ö  

�-�¥�£�¤�[ �ô�Â�-�ã��	…�…�ö  - - 

9. �I�ò�²�O�‘��
��õ�V�‘�W�û  �-�I�Ü�ò�;�â�v�ô�ž�ÿ�n���Í���½
�‘�Ï�Ô�0�÷�
�¤�“	©�V�C�ô�x�3
�Í�ÿ�Q�î�‰�V�C�£�‘�'�b�ã3¸�ô
�0�÷�»�;�ö�k�ß�æ�ô���á�ý�Ú
�•
��*�ô�—���r�� 
� �@���Á�<
�ó�ö  

�Õ�µ�Ÿ  �Õ 3-
2�õ�Õ
3-3 



 

�Õ 2-16 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (2/7) 

10. �ƒ 6-2 	d�ô�N�Æ�ô�á�•�4�f�p
�•
��‚�•�¨�‹�s�}�(�û  

�-�•	@���S�—�Ð�����f�p
��•�ã�Ä
�§
i�æ�}�(�ö  

- - 

�’�õ �Ú�Á	©�L�Ò (
�	_�@�@ )    
1. �•
º�ƒ
T�‹�Â�¹��	@����	>��

�Ú���S�—�ô�`�i�é�K�‘�H�@�:
�A�’
T�‹�ô	@���Â�é�s�z�I�ô
�‚�â�Ý�Ã�����ï�ä�ô�„�Ý�£�Ó
�¾�K�ô�L�|�ï�x�i�—�ö  

�-�´�´�Á	©�­�Ó �ö  - - 

2.�ƒ 1-2 	d�ô�Ÿ�ù�ƒ 1-3 	d�ô
(�U
�ƒ�’�I�ù�ƒ 3-2 	d�ô 3-2 �ƒ�‹�¤
�ƒ�d�I�ù�ƒ 3-15 	d�ô 3-6 �ï�ù
�ƒ 5-15 	d�?�ƒ 5-18 	d�ô�í�¬
���p�§�é�K�;�Ð�(�ü���Æ�)�©
�(	•�O�§�)�ô�p�‘�‚�S�—
��‘�€

ó	@�§�Æ�ô�©�ô���Ð�ü���§�Æ
���P�µ	á�q�ô�í�•�Ü�’���…�ô
�l�”�ö  

�-�´�´�Á	©�p�ò�ô�Â�-�ã��	…�… �ö  -�ƒ�‹
��õ�ƒ
�Ÿ
��õ�ƒ�Ö

��õ�Ä 5-4 

1-2�õ1-
3�õ 3-
2�õ 3-
15 �õ
5-
15 �õ
5-18 

3.�ƒ 1-3 	d�ô�Ä 1-1 �Í�Ð GPS	æ
�±���C�G�� (N)�©�?�ö (E)�ù�Ù
1-2 �‘�E�ü�f�Ì�0�™���ô�*���d
�£�ý�“�
�q
ó
ó
 �O�ü�ô�ž��
�æ�Ù�‚�— Google Map� �i��
�œ�£�Ù�Ð�ô
³�ô���•�4�•�p�• �ö 

�-�¥�£�¤�[�ö  �Ä 1-1�õ�Ù 1-
2 

1-3 

4.�ƒ 2-1 	d�ô�Ù 2-1 �¡�Ý�X�O�ü
�Ù�÷�O�ü�»�ž�ü�í�x�-�D�‡�ô
�õ 2-1-1 �ƒ�‹�¤�ö	J���¡�Ý�T�õ
�ß�Z�õ�f	š�T�õ�?���T�©�e�—
�T�ô�Ï�ê�µ���ô�µ�˜�›�^�±�ô
�0�÷�æ�a�ñ�H�;�ÿ�Ì�0�™���ô
��	Y�ä�I�¢��
”	J�Ð�æ�ú�ô�t
�(�•�4�Ì�ì�"�Ð���÷�ö  

�-�¥�£�¤�[�ö  �Ù 2-1 2-1 

5.�ƒ 2-2 	d�ô�Ù 2-2 �÷�ƒ 2-3 	d�ô
�Ù 2-3 �Ð�W
��p�•���A�’�±�•
�'�r
B�O�õ�'�r��
º (���K )�;
�á�-���£�—�™ �ö  

�-�¥�£�¤�[�ö  �Ù 2-2�õ�Ù 2-
3 

2-2�õ2-
3 

6.�ƒ 3-3 	d�ô 3-2-1 �ï�ƒ�‹�¤�±�¢
�Ð�æ���Õ�”�•�>�����+�-�•	d
�ƒ�Á�Ð�ô�õ�• 1�ú�`�Í�q
G�Þ�W
�•�U�p�'	Ö�� 110�� 1 �� 20��
�Í�q�U�I�÷�ƒ 1100000262�&
�„ �ö  

�-�¥�£�¤�[�ö  �ƒ�Ÿ
�  3-3 

7.�ƒ 3-12 	d�ô�Ä 3-2 �÷�O�ü�»�Ì
�0�™���ô���+�µ�÷�O���0�	�Ñ
�Á�Ð�ö�ž�C�•�'�r��
º (���K )�ö 

�-	š�Ä 3-2 �Â�¥�£�9�Á	©�@�@�t�( �ö - - 



 

�Õ 2-17 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (3/7) 

8.�ƒ 3-15 	d�ô 3-6 �ï�•�þ�“�
�W

��©�•	@�é�K�ô�����ö	J�•�þ
�W�d�“�
�W
��÷�õ�V�•�þ�ö�Ä
���Í�ì�"�-�•�ï�Ð�ã	Ò�ô�]�@
�‰�Ÿ�•�“�
�p�±�‘�é�K�ô�H�@
�@�ƒ 5-15 	d�?�ƒ 5-18 	d�ö�(
�ö	J�p�±�W	v�‘�/�e�Ð�f�ô��
���ö	J�“�
�‘�@���ö���ç�H
"

T�‹�Í�6�: �ö  

�-�ì�"�“�‚�í�¬���p�§�Ð�“�
�é�K
�6�:�- 5-17 	d�ô�ó�U�•�H�I�|�W

��U�’�¾�I�����‘�p�±���h �ö  

�ƒ�Ö
�  5-17 

9.�f
d�K�õ�T�f�K�©�¡�ì�K�p�±
�x�ê�Õ���é�K�ô�*�x�ê	‹�Ý�Ï

º���‘�¿���ö�û
%�õ�‹���d�Ñ
�W
��é�K�ô���d�>���p�±�‚�/
�Ë�‚�e�ö�‚�/�Ë�‚�e�x�ê���‹
�±�—	v�:���h�ô�É
È�å�/�-��
�±�—	v�É
È�å�p�±�‚�/�ö�•�þ�ô
�û�‚�¿�@� � �H�U�6�Â�ö���0�ô
�L�|�’�����Õ�Ñ�‘�p�±�©�•��
���Õ�Ñ�‘�s�¡�p�±�:�‹���h�ô
�É���h�Ý�[ �ö  

�-�ž�û�•
"�û�•�H�•���Ð�S�—�“�‚
�í�¬���p�§�W
��ô 111 ���K	@��
�•�H�I�| �W
��U�’�¾�I�� �� �‘
�p�±���h �ö  

- - 

10.�ƒ 3-15 	d�ô�ù�f
d�K�‘�å�4
���j���ö�“�
�â�‘�f
d�K�p�‘
�‚�•�*�‘�f
d�K�ô�z�•�*�§�/�ô
�n�÷���f
d�K�/�ù�ì�Õ�€
ó�•
�*�§� �ô�/�€
ó�§�£���e�f
d
�K(�õ�ƒ 5-18 	d�ô�Ä 5-4 �Ð�v�f
���£�‚ )�ù���0�Ú�•�*�§�©�€
ó
�§�ÿ�/�ô���/�‘�f
d�K�ô�‹
Ó
�]	> Observed N < exp(S-1)�ô
�•�f
d�K�ÿ�n�µ�- 1.0�ö  

�-�´�´�Á	©�p�ò�ô�Â�ç���Í	…�…�ô�`
�6�:�f
d�K�Ð	@�‰�æ�� �ö  

�ƒ�Ÿ
�  3-13 

11.�T�f�K�p�§�x�ê�©�¡�ì�K�p
�§�‹���>���ö�T�f�K�p�§�µ�-
1.0 
��ô	)�¡�ì�K�p�§�Á 1.0�ô
�Ì�‚�¤�@�‘�\�•�ô�•�f
d�K (�•
�* )�x���h�ÿ�ù	)�¡�ì�K�p�§�Ú
�¤�»�- 1.0�ô�þ���ì���•�ø�ç�ô
	)�¡�ì�K�p�§�»�- 1.0�ô�`�×�È
�- 1.0�ô���h�/�‘�T�f�K�p�§
(
(�¤�@�‘�\�• )�ö  

�-�´�´�Á	©�p�ò �ö  - - 

12.�f
d�K�p�§�õ�T�f�K�p�§�©�¡
�ì�K�p�§�™�—�¬���d�©�—�¬�À
�€�§�÷���‘�y�Ü�ô�—�ô�K���Q
�X�.�ô�-
º�‘�p�±�W	v�P�$�:
�…�ô�‘�“�
�r���ô�Ï
º�¿���‘  

�-�´�´�Á	©�p�ò�ô�—�-�•	@�����ï
�»���‘�S�—�ô�â���Æ��
È�|�i�»
�Æ�ã�Ï
º�W
��p�:�h�<�€�‘�‘
�W�ö  

- - 



 

�Õ 2-18 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (4/7) 

  �€�ø�É�‚�h�Á�…�ô�‘�b�d �ö     
�Ÿ�õ ���Á	©�Þ�s (
�	_�@�@ )    
1.�z�I�Ø�×�P�x�š�¹���•	@���ô

	v�³�­�Ó�ö�è�þ�O�¢�Ã�ú�P�¹
�þ�ô�`�ã	Ò�x�-�A�’�ô�L�|�Æ
�’�¾�Ð �ö  

�-�´�´�Á	©�­�Ó �ö  - - 

2.�N�’�A��	>�ã	Ò�ô�`�:�ã	>�H
�U�÷ /���L�| �ö  

�-�¥�£�¤�[ �ö  ��	>  �� -1 

3.�¤�[�I�Ü�ò�;�â�v�²�O�Ð���@
�‚�È�• �ö  

�-�I�Ü�ò�;�â�v�²�O�Ð���@�È�-�Õ
�µ�Ÿ �ö  

�Õ�µ�Ÿ  �Õ 3-
1~�Õ
3-11 

4.�Ù 1-2�õ 3-8 �h�Ì�.
°�ô�N�V�£
�Ù 2-1 �‘�.
°�K�ó
¤�Ð �ö  

�-�¥�£�¤�[�ö  �Ù 1-2�õ�Ù 3-
8 

1-3�õ
3-11 

5.�Ä 2-1 �Õ�•���f�p�•�ô�6
T�‹
�Í�¨�'�\�f�p�•�ô�N�Æ�ô�á �ö  

�-�Â�ó�e�Ä 2-1�ö  �Ä 2-1 2-8 

6.�Ä 2-2 �N�Æ�ô�á�Ä�ã�ô�2�‚�•
�Â�È�•�V�5���X�Í �ö  

�-�¥�£�¤�[�ö  �Ä 2-2�õ�V�5
���X  

2-9 

7.�ƒ�d
��ö	J�x�-�2�’�ô�N�Æ�’
�A�ã	Ò�ô�`�V�£�Ù 5-2 ���\�I
�Ù�Ä�‡�\�H�@�ö�\�Ù 4-2~4-6�õ
4-7~4-21 �L�|�ï�È�-�Õ�µ�Í �ö  

�-�ƒ�d
��Ð�-�›�‚�•�Á 109 ���K�Á
	©�L�|�Z�C�Ð�è�ž�ô�ç�S�—
��é
�á
ö�µ���@�\�Ð�-�›�‚�•�ô�`��
�•�‹�x�š�Æ�÷�§�Æ
ö�µ�ô�â���‚
�b�Ù�Ä�‡�\�•�H�@ �ö �Ù 4-2~4-21
�ï�È�-�Õ�µ�d�ö  

�Õ�µ�d  �Õ 4-
1~�Õ
4-19 

8.�ƒ�Ö
��Õ�ƒ�d
��ô�ö	J�x�-�2
�’�ô�N�Æ�’�A�ã	Ò �ö  

�-�¥�£�¤�[�ö  �ƒ�Ö
�  5-1~5-
37 

9.�ƒ�ä
��ô�N�6�È���"�I�Ü�ò�;
�â�v�²�O�÷�“�
�q
ó�Ð�€�O�L
�| �ö  

�-�I�Ü�ò�;�â�v�²�O�(�‘�ç�¡�Ý�X
�\�æ�•�¤�Ì �Õ�ù�•�k
­�‘ �±�>
�©�\
Q�€�•�Ð�f�ô�¨�ç�›�a�—��
���õ FB���¢���ù�•�æ�T�‘�“�
�q

ó�À�b�ô�•�w�:�ì�"�‘�9�ä�²�O
�©�>���‡�r�‘�j�~�;�À�b �ö  

�L�|  6-2 

10.�Õ�µ�Ÿ��
²�Æ�ï�Ð��
��‘�W�ö
(�N�V�£�Õ 2-5 �Ÿ.2 �Ð�À�[�Ã
�Î )�ö  

�-�¥�£�¤�[ �ô111���K	@���’�Î�N�‘
�i�Á	©�V�C�I�Ü�ò�;�â�v�²�O �ö  

- - 

�d �õ�Í���½ �¦�È�P     
1.�i�ž�û�‘�W�H�@�U	J�ô�Ì�0�î

�@�p
��p�þ�O�D
È���õ�V�ô�L
�|�Q�C�®�@�ý�½�Ð�‘�W�å�4�ö
�\�ƒ 5-17 	d�ƒ�’�¤�ö�÷
��p
�¶�Ú
ó
 �x�š�Æ�Ì�Õ�ô�Ì�Õ�Õ
�ì���h�ô�Ì�•�p�‚�•���•�4�é
�K�‘�W�����Q�p�U�>
��p�D
È
�÷
�
{ �ö  

�-
��p
�
È�‘�W�‹
Ó�‚�L�|�:
��p
�þ	•�3�•�‘���[���¹�é�K�ô�0�‘
�>�‚�•�„�Ý�Û	@�±�—�;�ƒ�i�b
�Á
��p�3�•�‘�H�,�é�K�ö�Ð�f�ô
	>���Ý� 
Þ
ó
 �‘�S�—�W
��ô�©

��p�ã
È�| �S�—�í�ÿ�‘ �‚ �•�©
�§�Æ�b���h�ô�0�‘�W
��p�‚�•�Q
�0�Ž��
��*�Ð�s�”�ö
(�U�ç
��p
�@�±���¾���±���‘�æ���Û�ü�q
ó  

��	>�õ�H�U  �� -1�õ
6-1 



 

�Õ 2-19 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (5/7) 

  �8�ü�ô�‘�>���í�ÿ�•�*�©�§�Æ�‘

��*�ï�x
��p�ô�õ����
È�¹�þ�‘
�W
��p�‘
�
È�ö�x�ó�‘�S�—�Í�ô
�Â�ö�' �\ �• 
� �p�‘ �� �[ �� �¹�Ý
��
²�h���õ�¾���±�¬�ò�x�Ö���ô��
�0
�
È�Ø�‚�¹�Ä�'
 �ö�Æ�£�â�Á

��p�@�±�Û�ç��	ä�í�k�ô���0��
�d�Û�ü�q
ó�8�ü�ô�ž�û�û�—
��p
�ã�‘�S�—�H�@�©� 
Þ�¬
 �‘ �q

ó�W
��:���ù�ô�Q�0�•�p�•
��p
�‘�ô�‚�Q�0�Ž��
��*�‘�l�”�ö  

  

2.�À�b�è�ž�E�t�‘�>�¡�Ý�X�ù�¢
� 
Þ�¤�”�C�Ð�y�Ü�ô�`�Ö
ø�¢
� 
Þ�“�

t�p�ï�#���ô�i�ž�û
�H�U�ƒ�‹�ú��
œ
��p�÷�•�¢� 

Þ
ó
 ��	��µ�í�ÿ�ž�õ�ý�õ�•
�÷�§�Æ�Ð�å�4�ô�_�Ì�0�ù���U
�>�ž�û�¢� 
Þ�ï�#���õ�V �ö  

�-
B�ç���h�¢� 
Þ�‘�‚�•�”���p�‘
�W�¢� 
Þ�‘�ï�#�����•	[�‹�ô�]
���ç�^
G�‰
Þ�‚�•�‘	��µ�Í�ô�Q
�0�î�³�@�ž�û�í�d�‚ �•�Q
È��
�d�«�x�¡�Ý�X�ô�â���•�ô�2�‘�H
�U�‚�Æ��
È�|�C�®�>���ž�û
�
�p�‘�b�’ �ö  

- - 

3.�H�U�ƒ�Ÿ�ú
œ�‰�K�X�¢� 
Þ�ù
�¢�‰�÷���Ô�Ö�ô�L�|�Q�6�:�µ
	¬��	_�§�õ�é�K���³�H�U �ö  

�-�—�-�K�X
²�.�Q�n
Þ�Z���“�‚��
�s�”�‘�“�‚
t�p�ô�`�‚�ù�-�¹�}
���‚�•�þ�y�Ü�h�»�ô���0
��p�ã
��
ö�µ�‘�‚ �•�0�í
È�¹�}�� �“
�‚�Á�,�ö  

- - 

4.
��p�¢�È�ï�S�ô�L�|�Q�é�-�õ
�Í�õ�Ï
º�p�U	J �ö  

�-�ž�û�}��
��p
(	Y	>�‘�_�Í�•�‚

��p�@�±�O�&�•�‘�b�’�ô�L�|�Ã
�ò�ô�|�>���Ð�p�ö�Ï
º�‘�ï�S�•
�‚���Ý�K�X
C
È�À�3�‘�|�b�ô�Û
�ü���Ÿ	æ
��p�ô�Õ
��‹�s�„�ï�,
�X�}��
��p�ô�’�Q�0�����n�>��
�þ�O�“�‚
t�p�3�•�‘�b�’ �ö  

- - 

�Ö�õ�Í���½ �£ �…�Í��     
1.�ƒ 2-9 	d�ô�Ä 2-2 ����5ì�Ü�µ�ô

�`�ƒ 5-3 	d�Ä 5-1�õ�Ä 5-2 ���æ
�ã��5ì�§�Æ�ô�� �0��5ì �Â
C
�h�û�ž�Ü�µ���»�ï5ì�ô�¡�Ý�X
�¢� 
Þ�Ø�‚
��Á�!�‰ �ö  

�-�Ä 2-2 �I�¢ 2018���÷ 2020��
¸
�ç	@���¬
 �Í
ö�µ�‰��5ì (
@�o
5ì )�ô�Þ���`�‚
ö�µ�‰�ô�`�`�Ì�Ä
�¢�¡�Ý�X�¬���Â�¹�Ä����5ì�‘
�ø�ç�ô��5ì�ž�û�ç�¡�Ý�X�‘�½��
	ä�T�Í�Ý�Q�@�ô�â���Ý�Q�‚�€��
�6
Á���‘�f�p�•�ß�• �ö �µ�˜�›�?
�ž�û�Á���Ø�‚���»�ï5ì (
��Á )�‘

ö�µ�ö  

- - 

 

 



 

�Õ 2-20 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (6/7) 

�ä �õ�Í���½ �ã �…�Í��     
1.���"�¡�Ý�X
��p�¤��
Û���_�Â

�÷�+�]�ô�‚�•�•�p�•	š�â�û�(
�Ó
º�.�g�f�ô���•�Q�0
i
%�•
�>���‘�Q
È���û  

�-
� �p�ƒ�‹ �¤�¤�� �+�H�÷ 
Û� � �_
�Â�ô�,	>�‚�â�Á�É���#�ã���‘�"
�ï�ô�õ�@�É���#�+�H�x�/�ô�C�¢

��p�¬�Æ�Ì�I�ô
i�n���Q
È
��p
�•�±�÷�ƒ�‹�¤�Ï�+�H�‘�b�’�ö�L
�|�ó�U	>�Y�@���T�¤�‘�ï �¬�ƒ
�i�ô�ç�x	>�‘
�	‚���C�µ
��p�‘
�+�¬�Æ�ô�c
��p�•�±�‘�<�°�¤�+
�]�Q�0�Ã�Æ�è�@�É���#�Ð�f �ö �?
�-�P���K�ƒ�d�¤�0�¢�‘�+�H
Û
���ç�P���Í �. �(�x�U�þ�‚�� �Æ
�K�+�H�‘�\�•�ö  

�L�|  6-2 

2.�� �  �ª �y �Á
( �” �×�Ð�“ �
 �W

��ô�L�|�m�»�¤�[�`� 
ø�ï�S
���� �ö  

�-�´�´�L�|�ô�’�ç�U�»�À�b�Í�C�®
�ô�2�ï�S�‘���� �ö  

- - 

3.�—�> 107 �����ô�Â�ñ�»�¾�I�“
�‚�q
ó�ô�‚�•�L�¥�ì�"�Ù�Ä�ô
�0�s�€�ø�•�¿���û  

�-�ž�û�Ï
º�‘�q
ó�W
��Ø�‚�L�¥�¿
���é�K�ô�’�n�È�õ�_�U�‘�À�b	Y
�ú �ö  

- - 

�Ž �õ�Í���½�¡�…�Í��     
1.��	>�õ�H�U�¶�L�|�ô�N�6	J
�

�*�÷�˜
Ø�*�����S�—�H�@�Ð�t
�Ü�µ �ö  

�-�¥�£�¤�[�ö  ��	>�õ�Ä 6-
2 

�� -1�õ
6-4�õ
6-5 

2.	.����	>�N�C�"�Ö�÷ �ö  �-�¥�£�¤�[�ö  	.����	>  A-2 
3.�N�•�w�’� 
Þ�^�p�-�À�3�û��

�S�—�‘�“ �
 �w�5�W
��t �þ�L
�� �ö  

�-�¥�£�¤�[�ö  - - 

4.
N
S�ù�-�“�
�‘�y�Ü�Á�V�û��
���“�
�6�í�Û�|�û  

�-�^�p�Í�|�b
N
S
��ô�³	>�C�®�[
�� �� �� �Ø�¤�^�p�ã�“ �‚ �� �-�‘
�b�’�ô�â���L�������‘�ù�b�ô�0
�÷�“�À�R� �� �-�“�‚ �‘ �: �d�‚
���•�x	> �ö  

- - 

5.�ç�É���#�ü�+
����¾�I�S�—�b
�p�ô�N�c�û�ï�•�0�S���”�Ð�ù
�b�ö  

�-�¥�£�¤�[�ö  - - 

 

 

 

 



 

�Õ 2-21 

�( 110���K�¡�Ý�X
��p�÷�•�¢� 
Þ�“�‚�W�•�q
ó�) ���@
T�‹�Ã�ú  

�i�—�@�@�÷�À�[�Ã�Î (7/7) 

�– �õ�•�Ý���|     
1.�i�õ�(	
�Õ�Ó�w�X�ê�-�Ý	
��

���ƒ 11 	•���H�ô�Ð���� 10 ��
(12 �� 10 �� )�û�ô���r���@
T�‹
�Ã�ú�?���"�i�—�ö�ö�—�o�¥�.
�n�µ�â�- 110 �� 12 �� 8 ����
�r�ô
œ��
º�3�„�Ý�(	
�Õ�Ó �ö  

�-�¥�£�¤�[�ö  - - 

2. �ö�ô�X�ô�•���@
T�‹�Ã�ú	š�þ
�á�Q�ô�N�™�Á
ü
B�O�o�¥�.�n
�µ�â�ô�V�£�¶�n
B�O�÷�“	©�ì
�"�@�@	…�…�U�ô�- 111 �� 1 ��
12 ���û�’	…�…
T�‹���r�•�½
�ç�¤ �ö  

�-�¥�£�¤�[�ö  - - 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

�Õ�µ �Ÿ 
�I�Ü�ò�;�¤�[�Ã�Î  



 

�Õ 3-1 

 

�Á�l���s�L�÷�‚�ì�"�…�[�“	©
È�‘�>�›�¬�÷
��p�“�
�ô���w

���…�p�M�ù�›�¬�“�
�å�;�À�b�Ð�‘�>�ô�:�ô�“�
�÷�å�;�â
È �ô�0

�÷�â�v�¡�Ý�X�ç�æ�¬�•�Ú�‡�Ð�I�Ü�“�
�ò�;�ô �• ���K�¤�[ �I�Ü�ò

�;�â�v�²�O�ô�0�µ�˜�›
��*�“�
�Á�,�ô�ö�0�æ
��÷�S�—���d�Ð�


�f�ô�ž�÷�€�• �ô�t�Å�Â�¹���•	•�
���‘�I�Ü�ò�;�²�O �ö �é	J�õ�   

(�‹ )�ƒ�‹�
���ú 110 �� 10 �� 22 �� (�ƒ
º�Ö���ô �Â�¹�� �0 �Í���½

�p�M�õ�…�[�÷�‘�p�“	© �õ�¡�Ý�X�Ó�À�õ �o�ã�Ú��	ä
B�O

�V�¶ �Á�,�ô�Å	@ 55 �“ �V�C�ö  

(�’ )�ƒ�’�
�� �ú 110 �� 10 �� 23 �� (�ƒ
º �ä )�ô �Â�¹�� �0�¡�Ý�T�Ú

�o�‡�»�â�ƒ�·�õ�¡�Ý�X��	ä�¬���Ø�O
B�O�V�¶�Á�,�ô�Å

	@51 �“ �V�C�ö  

    

�P�3�Ä�õ� �ô �ƒ�‹�
���õ�ƒ�’�
���•���‘�P�3�ã	Ò�ì�Õ�ö  


�     �Ô �P�3�Ü�€  �±	ã  
"�•  

08:30-09:00 
T�‰   

09:00-09:40 �µ�˜�›�‘
��*�A�ß���–�£�ý	>�&��  
¸
±�c  �;�ã�P�3  

09:50-10:30 �¡�Ý�X
��p�A�ß �÷�…�ƒ
��p�A�ß  
¸
±�c  �;�ã�P�3  

10:40-11:20 �¡�Ý�X
��*�£�ý�¶
ó�Æ���d�õ
��*�æ
��À�€�ß�•  
¸
±�c  �;�f�P�3  

11:20-11:50 �¡�Ý�X
��p�\
Q�>�å  
¸
±�c  �;�f�P�3  

11:55~ �s�ü�_��    

  



 

�Õ 3-2 

 

  
110/10/22 �I�Ü�ò�;�P�3�ô �µ�˜�›�‘
��*�A�ß �õ�¡�Ý�X
��p�A�ß  

  
110/10/22 �I�Ü�ò�;�P�3�ô�¡�Ý�X
��*�£�ý�¶
ó�Æ���d  

  
110/10/22 �I�Ü�ò�;�P�3�ô
��*�æ
��À�€�ß�•  

  
110/10/22 �I�Ü�ò�;�P�3�ô�¡�Ý�X
��p�>�å  



 

�Õ 3-3 

 

  
110/10/23�I�Ü�ò�;�P�3�ô �µ�˜�›�‘
��*�A�ß �õ�¡�Ý�X
��p�A�ß  

  
110/10/23 �I�Ü�ò�;�P�3�ô�¡�Ý�X
��*�£�ý�¶
ó�Æ���d  

  
110/10/23 �I�Ü�ò�;�P�3�ô
��*�æ
��À�€�ß�•  

  
110/10/23 �I�Ü�ò�;�P�3�ô�¡�Ý�X
��p�>�å  

 



 

�Õ 3-4 

 



 

�Õ 3-5 

 



 

�Õ 3-6 

 



 

�Õ 3-7 

 



 

�Õ 3-8 

 



 

�Õ 3-9 

 



 

�Õ 3-10 

 

  



 

�Õ 3-11 

 

 


	封面+內頁+版權+封底+書脊-110魚道案

