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��������������,�����( �������������$%����

1.1 ,�����(��"'��
���+-���%'
!�����7�/��

������
���,�����(��"!�����7�/�� '��O�)��(�������%'�
��"#� �2�
�5���
�)'�'�.�#+)'�3��8��P���%��9 O�)��%
1. �������Q$�!�����7���"����R���8����" /-"�!����6�2������
���,�����(
�%'!�����7�/�� O�)������
<�!6��<������%��
��� O�)������

1.1 ���
<� Q�������+'�!�����7�/�� �� ���!����6��������(
���
�8"'!<��+'�!�"�����)'�
���"#�����O�������(��"O�%
�%���� �(%�
�5� 
3 ��$%�  8'

- ������������	�	
��
�
������ 
�5�!������"�2�0���0)'#3%
��!<���7�!�(3���
�%�����

- ��������
'�.�#��������	�������	����� 	�������!	�	�
"�#� 	��
�
$�

- ������!����6�
�
�����������%�&��	�#"������
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1.2 !6��<��+'�!�����7�  ��
 ���0����
- ?'��!��"���(
0V�O�)�%�#0�8'#��
- �2�����������
- ��������Q�������
- ������%�����#
-  ���'$��!�(3���+'�6�"���"'#3%'�.�#

/-"�!6��<����!����6�2�0��O�)�%� !�����7�/�� ���'#3%��!6��<��
- ���)!3;���Q$�
- !6��<��O�%��"� �
- !6��<��0�#�� 0�8'!6��<��63� $� ��

2. ����( ��������#+'�!�����7�(abundance) ����������������!����
�7���"O�)����(,�����( �%'������!�����7���"!����6�2��������'#3%O�)
�������

3.  ���0���0��#���+���+'�6�"���"'#3%'�.�#+'�!�����7�/�� �������
���  ���'#3%�'�

4. �%��
��� ��������������%'�
��"#���"'��!%�,�����(�%'4�3���,!�
���Q$� ����2���� ���O+% (.3�#�����#�7�O�)  ����.�!���, 2538)

1.2 ,�����(��"'��
���+-���%'
�8�����

����%'�
��"#�'��!%�,�����(�%'�8���"0�#�� �8����)!3;���Q$� ����8�
�����0�%+'�?�����2��������6-��$����4��0�8'!3;���Q$� /-"��2�
�5����)'�
����������� ��� �( $��%��9 '#%��
+)���� 
�%�
1. ����2�����2��������%'�
��"#���"
+)���
��"#���
2. ����2�0����#�
���+'�����%'�
��"#�
3. �������(%�?/��%'���
+)�����)�8����"
4. �2�0��������� �( $��%'�4������+'�����%'�
��"#� 
�5��)�
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1.3 ,�����(��"'��
���+-���%'
��((��
�.

,�����(��"
���+-����(��((��
�. �(%�''�
�5� 2 ���
<�  8' ,�����(
��"
���+-��
'����Q������� �������������+'���$[#� �����
�V���� ��
�������!�
0�$+'�,�����(��"
�������������+'���$[#� ���,�+'����
��\������%'�
��"#�
�%�

- ������(��$�<3����.��
- ���!�)��!�"�'2���# ���!����
�8"'�'���(����%'�


��"#�
��� ����2�
�5�

����������,�����(��"'����
���+-����(��((��
�. 
�%�
- ��((��
�.
���"#�����O� !3;
!�# ���
�5�
'����[��

���Q�������
- �:;0�+#��3�='# �����2�
!�#���()��
�8'�
- !�"��������'�#�#)�#6�"� 0�8'���2������
-  ���0���0��#���Q�����������((��
�.����
- ��((��
�.
!8"'�?���

1.4  ����8��
+�� ����8��
+�� ��!�
0�$������
���"#��������Q������� 
�%� 4�3��� 
��������2�=� ������)��������#+'���� /-"��2��0)
������'�
�5��2����
��� �������������+'���$[#� 
�%� �����%'#��2�
!�#���
<�'�����#!��
��!3%�0�%���2� /-"�
�5�!�
0�$+'����
��"�+-��+'�����8���2� 
�8"'����8���2���#
��
������
�%�
�]^'#��(6�����2��0) ��2�
�%�
!�# ���0����(6�
�5��2����
��� '���2��0) �0�%���2�/��
�!�(�8��
+��O�)

������
��� ��������� �������8��
+��+'���
�!�( ��"!%�,�����(�%'
����2�������� �������2�
�������)������%'�
��"#�
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1.5 ,�����(����:;0�+#�
�3�='#/����8���2�

��������:;0�+'�+#��3�='#/����8���2� ��"!%�,�����(�%'����%'�
��"#�  

�%� !%����"�
0�V� 
�5��0�%�
���
�8�'?�  !�)�� ����2� �;�0)��(����%'�

��"#�

1.6 ,�����(����:;0���2�
!�# ��������:;0���2�
!�# ��"!%�,�����(�%'����%'�
��"#� 
�%� �2��0)�0�%���2�

!8"'�?��� !%����"�
0�V� !������2���# ���!�"�����)'����0�%��%'�
��"#�

!8"'�?���

1.7 ,�����(����:;0�
!�#�
�(���

��������:;0�
!�#��(��� ��"!%�,�����(�%'����%'�
��"#� 
�%� !�)��
 ����2� �;�0)��(����%'�
��"#� �(���6�"���"'#3% �0�%�'�0�� ������
�2����������4�3����%��9  
�%� 4�3�������2���� ���O+% ���,!����Q$� +'�
!�����7�/�� ������!3;���Q$�+'�!����/�� (������O�)
���.-�[��� ������� �2����!�
0�$+'�
!�#��(��� 
�5� 2 ���
<�  8'
(1) 
!�#��(�����"
���+-�� ��������������%'�
��"#�(�����
<� 
�%�

- �����������%'�
�8'�3�� 
�8"'����
!�#�+'�
 �8"'�#���

�8'�(�������2��������+'��� '���2��0)��'�#�
#)�#6�"� ��������������+)�� ����%'�
��"#�O�%!����6
�3�� 0�8'.-�[��4������+'�������#����) (��#���"

0���!�O�))

- ���������%'�
��"#�
+)�O��2�����������7�
�5��2����
��� ���(%'# ���� 
�%� ��������� � ��ab� 
����7� ?�#
+����� �( $� �3�� '���(���6�"���"'#3%+'�!�����7�O�)

(2) 
!�#��(�����"
�������������'8"�9 ��(��
�����)
 �#�
- ��������
- ����%'!�)��
- ?�����'$�!�0���� 
�5��)�

������
���,�����(����:;0�
!�#��(�����0��+)'������������
!�#�
�(�����"
���+-����������������%'�
��"#�
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1.8 ,�����(�%' $�<��+'�
<3����.��

����������
�����\������%'�
��"#� 
�%� ������(��$�!<��<3����.�� ���!�)��!�"��%'
!�)�� ���
��"�+-��+'��2��������%'�
��"#� !%�,�����(�%' $�<��+'�<3��
��.��+'��0�%��%'�
��"#� 
�%� (�(�� O�%!�#��� +�� ���
�5�
'����[�� 
���  
!8"'�?��� 
�5��)�

1.9 +�� ���!����6������'�
��(+'��0�%��%'�
��"#� �)�� !�"�
'2���# ���!����

����������+�� ���!����6������'���( (Carrying Capacity) +'��8����"
���8����"0�-"������%���������+'�!�"�'2���# ���!������"
0���!�0�8' 
O�%���� ��0������!2� �; 8' �8����"(�����!2�0��(����%'�
��"#���)'�!�"�
'2���# ���!�����%' ����)'����+����8��P�����8����"(����� 68'�%�
�5�
!%��!2� �;��"!$��%'���"���0)����%'�
��"#�
+)�!3%�8����"'�$���[� /-"���
�5��8����"
��"!����6���(��$�O�)
h���(��!%����%�)'��)'#��"!$� ���0������+'�
����2�0��+'(
+����
���"#����� (LAC) 
�8"' �( $����
+)�!3%�8����"
!���/-"��)'�
��"� �������������
������ ���
����(�� 0�8'�� ���!�#
�����"�)'��3��
�5���
.[��������)'������ �( $�����>'��������2���#
'#%���� ( �����#�.�!���  �$k��������0����#���# , 2545)

����������������������
�V���� ��������� ������+'�!�"�'2���# ���
!������"!�)��+-��
�8"'(���������%'�
��"#��� ���
0���!� ��(+��� 
���[��������
<�+'��8����" +'��0�%��%'�
��"#�
�����
�.����90�8'O�%

1.10 +�� ���!����6�����
�'���(+'��0�%��%'�
��"#� �)��
�2��������%'� 
��" #�������
��������%'�
��"#�

����������+�� ���!����6������'���( (Carrying Capacity) +'��8����"
���8����"0�-"������%�!����6�'���(�2��������%'�
��"#���"
+)�����)�8����"
����9O�)����)'#
��#�O� ?�#������� +���+'��8����"
�5�0��� ?�#
���
����%��������+'���%�� ���"����)�8����"����9 ��+����8����"������

�%�O� ��)�O�0��%��8����"����9���'���( �O�)'#%�������"!$�
�%�O� 
�5�
���[��������
��� %���)��9 
�8"'��)���������,�������������0) �
�2����������� !�)�� ���
!8"'�?����0)��(�8����" 
�%� ����2����
+������

+)�6-� 
�5��)� ( �����#�.�!���  �$k��������0����#���# , 2545)
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2.  �
�������#�
%$
�+�'


�'$
�����


�����������$%��������'(�)�# 2 
'� �����'(  ������

�������
 ���'%'�O0�0�8' ���O� (Sensitivity) �%'���63��$���2��2���#  ���'%'�
O0��%' ���
!8"'�?���+'��0�%��%'�
��"#���������������%'�
��"#� 
�%�
�0�%��%'�
��"#���"�� ���0���0��#���Q�������!3� 0�8'�0�%��%'�
��"#�
��"��!�����7�0�8'�8�������"0�#��������)!3;���Q$� 0�8'�0�%��%'�
��"#���"

�5�?(���!6�� 0�8'�$���?(�����"���������.�!���#����� ������%'�
�'#����������.�!�����"('� ���
�5���0��
0�8''#3%�)'# ���� ���'%'�
O0��%'���63��$���2��2���#O�)�%�#��%��0�%��%'�
��"#�'8"�

2.1 ���Q������� �������
�0�%��%'�
��"#�����9 ������2�0��
+��8����"'�$���[� ����8����"!��� 0�8'
�8����"��"�� ���
����(�����'%'�O0��%'����2��������+'��8� ���!�����7� 
0�8'O�%  
�%� 0�����8����"��"�� ���
����(�����'%'�O0����  ���+��
��� �( $��3�� '��!%�,�����(�2��0)�0�%��%'�
��"#�
!8"'�?���O�)

2.2 ���.�����\�Q��� �������
�0�%��%'�
��"#�����9 ������2�0�� ������������ �( $� �4������+'�
����%'�
��"#� ���������2�0���������������3�� ��"
0���!���(
���[�� ���
<� +'��0�%��%'�
��"#����.�����\�Q�������9

3.   "�����#�'$�-��	�)$
.��	

�����������$%����  ����'(�)�#     
3 '� �����'( ������

�����������)��,�����(��"
���+-����(�$����)'�6�"� 
�5����������� 2 
���[��  8'
1. ,�����(�)��(��
��%�� 8' �����������%'�
��"#���"
���+-�����8����"!%�,��0) ��'����
!���  
!�)����#O�) �2��0)
.�[P������ $�<�������+'� ����$�����+-�� ���
0���$�������9�� ���
+)�����0������������ ����%'�
��"#�
�����
�.��
�2��0)�3��((����%'�
��"#���"
���+-����!����6
�5�
 �8"'��8'�����!�)��
���(�������!%���%���0)�$���
+)��� �3������#������)'�6�"����+-�� 
0�8' ���3��((����%'�
��"#�
�����\�Q��� '��!%�,��0)�$�����!%���%��
�����'�$���[���\�Q��� �����6����������
����0) �'#3% O�)���+-�� 
�%�
��#�
���
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2. ,�����(�)���(
��%�� 8' �����������%'�
��"#���"
���+-��  �$%�
�)�,��2�O�
�5�!2� �; �����
�2��������%'�
��"#� ���������� 
���+�� ���!����6������'���(+'�
�8����"  '��!%�,��0) ����#���
!8"'�?��� ��\�Q��� ���
��� �����6������
����
���+'��$��� 
���"#�����0�8'!3;0�#

���.-�[�
�8"'���
��� ���
!�"#�,�����(��"
���+-����(�$����)'�6�"���
 ������� ,3).-�[���������� ����( ���
!�"#�+'�,�����(�)���(��"'����

���+-�����8����"�$%���2� n ������8����" .-�[� 
+�0)���%�!�����7���
�!�(
!�+�� ( 3+$�) 
�8"'
!�'�������������������������>'����,�
����(��"'����
���+-��

3.1 ,�����(�%'��\�Q���
������
����)'�6�"�

���������� ���#'���(+'��$�������
�����"���0)����%'�
��"#�/ ��%��6�"�

+)���
��"#��� ���.-�[���\�Q��� ���
����)'�6�"�

,3).-�[�O�)�2�0������( ���
!�"#�+'�,�����( �%'��\�Q������
���
����)'�6�"� O�) 3 ����(  8'

-  $� ��
- 
���"#�����
- !3;0�#

3.2  ,�����(�%'��6����������
��� ����������
�����!%���%��+'��$�������� �2�
�������)������%'�
��"#� 
�%�
���
�5���  $
�.���)'�6�"� 
�a��)�� )� �)��'�0�� �)��+�#+'���"���-� ()��
���!2�0��(����%'�
��"#� 0�8' �������������%'�
��"#� 
�%� 
�8'�%'�
��"#�  
����?�#����������������"
���+-�� ��'��Q��� 0�8'!%�,��2��0)�3��((���
�2�
�������� 0�8'��6������ 
���"#�����O�0�8'O�%
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3.3 ,�����(�%' $�<������� ����������
 $�<�������?�#���+'� ����$��� �����O�)��(���?#������,�+'�
���!%�
!�����������\������%'�
��"#�+'�<� ��P ������
+)�����!%��
�%��������2�
�������)������%'�
��"#�  
�%�

- ����������#��#O�)��"
0���!� 
�5�Q���
- O�%���������$����+'���#O�) 0�8',��2�O������$%� �(��

��$%�
- O�%�����+���#)� 0�8'
'����
'�
���#(���,3)����'(���<� 


'���  
�5��)�
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*��/���0�  : ������&�����%�������,��*��		�	/��� (S) ��� (I) ���� (N0) ��8�
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��������	��
��
�������������������	���	�������������������������
����
 !��

���
��� Frequency Percent
��� 106 53.0
���� 94 47.0
Total 200 100.0

#��$
#��$ Frequency Percent
13 1 0.5
15 1 0.5
16 6 3.0
17 18 9.0
18 13 6.5
20 3 1.5
22 8 4.0
23 5 2.5
24 2 1.0
25 9 4.5
26 5 2.5
27 12 6.0
28 21 10.5
29 4 2.0
30 23 11.5
32 8 4.0
33 11 5.5
34 1 0.5
35 11 5.5
36 2 1.0
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#��$ Frequency Percent
37 3 1.5
38 4 2.0
40 11 5.5
41 2 1.0
42 1 0.5
43 2 1.0
45 4 2.0
46 1 0.5
48 2 1.0
50 3 1.5
55 1 0.5
56 1 0.5
66 1 0.5

Total 200 100.0

&�'�(&)�
'*+,-&�'�(&)� Frequency Percent
.,/�.�(&)� 39 19.5

#0$1'����/134. 63 31.5
1'����5'6 75 37.5

47�&38�1'����5'6 23 11.5
Total 200 100.0

#��6�
#��6� Frequency Percent

0,&�'6�0/0,&�(&)� 69 34.5
9:�'��&�'/',;3�4��&�< 48 24.0
0,&/$'&�</#��6�#�4'* 29 14.5

=.8-:�0 1 0.5
�0,&��0-'�),>/?7&<:�� 52 26

�&)5'&' 1 0.5
Total 200 100.0
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=�?8�9:#.7?>6@>A�B�:'7:<,&=�?8�>8#��>6@�3
=�?8�9:#.7? Frequency Percent

=C80�,-/�#&4�'�C�=�'8 21 10.5
3�'4�' / �0,�4E#0A��>6@�3 24 12.0

F>'>,�0G 3 1.5
-'�),>>,3'G 29 14.5

&�'-#&&?8�3 102 51.0
Internet 10 5.0

&�'>8#��>6@�3=�8�1'*�>�I>� 11 5.5
Total 200 100.0

&�'.���E#0=�?8�>8#��>6@�3
1'*4-&�'JG&�'��E#0 Frequency Percent

�K�.� 111 55.5
I.8�K�.� 89 44.5
Total 200 100.0

'71=--&�'�+�0>��.�>8#��>6@�3
'71=--&�'�+�0>��.�>8#��>6@�3 Frequency Percent

K0�+6�3 5 2.5
K'#-K',3 40 20.0
&?$8.��E@#0 66 33.0
�.78KJ* 66 33.0
#E@0L 23 11.5
Total 200 100.0

��0���0*>6@B�:B0&�'�+�0>��
��0���0* Frequency Percent

'M�05G48305,3 68 34.0
'M��8���.� 45 22.5
'M-,4 66 33.0

'MF+�4�'4�/�'J* 21 10.5
Total 200 100.0
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1'*�N>9#�0,&>8#��>6@�3
1'*�N>9#�0,&>8#��>6@�3 Frequency Percent
0,&>8#��>6@�3����0��3�/

�'6�0'7:/''.��5�
87 43.5

0,&+70& 10 5.0
0,&>8#��>6@�3>,@3I1/0,&>,�0�<' 103 51.5

Total 200 100.0

?,&)J*&�'>8#��>6@�3
?,&)J*&�'>8#��>6@�3 Frequency Percent
=--I1��:�-��P0&?,- 134 67.0

=--K:��KE0 66 33.0
Total 200 100.0

4M�0>6@�,&K:��KE0
1'*�N>9#�0,&>8#��>6@�3 Frequency Percent

�,&'83.&,-��3-:�0/FQ.4�5�G 15 7.5
&���5P0>G 56 28.0
'64#'G> 16 8.0

-:�0�,&',-'#�9#��95�:�.?8�R 109 54.5
#E@0 L (�,&-:�0K0'7:<,&) 4 2.0

Total 200 100.0

K3�.43���.9#�N7.�>,�0G
K3�.43���. Frequency Percent

.�& 82 41.0
1�0&?�� 107 53.5

0:#� 11 5.5
Total 200 100.0
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K3�.4.-7'JG9#��E�=?*4,53G
K3�.4.-7'JG9#��E�=?*4,53G Frequency Percent

.�& 148 74.0
1�0&?�� 50 25.0

0:#� 2 1.0
Total 200 100.0

K3�.�(��#B<<�&&�'I+:',--'�&�'9:#.7?+:�0&�'>8#��>6@�3
K3�.�(��#B< Frequency Percent

.�& 116 58.0
1�0&?�� 67 33.5

0:#� 17 8.5
Total 200 100.0

K3�.�(��#B<<�&&�'.���E#0=�?8�>8#��>6@�3
K3�.�(��#B<<�&&�'.��>6@�3 Frequency Percent

.�& 111 55.5
1�0&?�� 71 35.5

0:#� 18 9.0
Total 200 100.0

K3�.K�+��P0+:�0&�'.6.,KK$�>�&G0A��>6@�3
K3�.K�+��P0+:�0.,KK$�>�&G Frequency Percent

K3' 197 98.5
I.8K3'.6 3 1.5
Total 200 100.0

K3�.K�+��P058##��6�.,KK$�.�&G
?,&)J*9#�.,KK$�>�&G Frequency Percent

K00#&�EU0>6@ 11 5.5
K0B0�EU0>6@ 189 94.5

Total 200 100.0
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&�'�'6�0'7:/''.��5�
&�'�'6�0'7:/''.��5� Frequency Percent

1�0&?�� 18 9.0
.�& 113 56.5

.�&>6@4$+ 69 34.5
Total 200 100.0

&�'#0$',&)G
&�'#0$',&)G Frequency Percent
1�0&?�� 19 9.5

.�& 112 56.0
.�&>6@4$+ 69 34.5
Total 200 100.0

&�'.64830'83.9#��$.�0
&�'.64830'83.9#��$.�0 Frequency Percent

0:#� 16 8.0
1�0&?�� 50 25.0

.�& 69 34.5
.�&>6@4$+ 65 32.5
Total 200 100.0

1'�.�JM00/�4:0>��K.0�K.
1'�.�JM00/�4:0>��K.0�K. Frequency Percent

I.8��6���# 5 2.5
��6���# 195 97.5
Total 200 100.0

1'�.�J>6@<#+'M/>8��>6�-�'E#
1'�.�JM00/�4:0>��K.0�K. Frequency Percent

I.8��6���# 4 2.0
��6���# 196 98.0
Total 200 100.0
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1'�.�J>6@�,&='./-:�0�,&9#��95�:�.?8�R
-:�0�,&9#��95�:�.?8�R Frequency Percent

I.8��6���# 111 55.5
��6���# 89 44.5
Total 200 100.0

1'�.�J':�0#���'
':�0#���' Frequency Percent
I.8��6���# 93 46.5
��6���# 107 53.5
Total 200 100.0

1'�.�J�:#�0UA�/�:#�4$9�
�:#�0UA�/�:#�4$9� Frequency Percent

I.8��6���# 93 46.5
��6���# 107 53.5
Total 200 100.0

1'�.�J&�'<,+&�'9�*.7?V#�
&�'<,+&�'9�*.7?V#� Frequency Percent

I.8��6���# 29 14.5
��6���# 171 85.5
Total 200 100.0

1'�.�J&�'<,+&�'0UA��46�
&�'<,+&�'0UA��46� Frequency Percent

I.8��6���# 118 59
��6���# 82 41
Total 200 100.0
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K$JN��M00/�4:0>��K.0�K.
K$JN��M00/�4:0>��K.0�K. Frequency Percent

5:#�1',-1'$� 3 1.5
�#B�: 45 22.5
+6 152 76.0

Total 200 100.0

K$JN��>6@<#+'M/>8��>6�-�'E#
K$JN��>6@<#+'M/>8��>6�-�'E# Frequency Percent

5:#�1',-1'$� 9 4.5
�#B�: 51 25.5
+6 140 70.0

Total 200 100.0

K$JN��>6@�,&='./-:�0�,&9#��95�:�.?8�R
K$JN��>6@�,&='./-:�0�,&9#�

�95�:�.?8�R
Frequency Percent

5:#�1',-1'$� 83 41.5
�#B�: 61 30.5
+6 56 28.0

Total 200 100.0

K$JN��':�0#���'
K$JN��':�0#���' Frequency Percent

5:#�1',-1'$� 65 32.5
�#B�: 85 42.5
+6 50 25.0

Total 200 100.0
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K$JN���:#�0UA�/�:#�4$9�
K$JN���:#�0UA�/�:#�4$9� Frequency Percent

5:#�1',-1'$� 81 40.5
�#B�: 73 36.5
+6 46 23.0

Total 200 100.0

K$JN��&�'<,+&�'9�*
K$JN��&�'<,+&�'9�* Frequency Percent

5:#�1',-1'$� 19 9.5
�#B�: 111 55.5
+6 70 35.0

Total 200 100.0

K$JN��&�'<,+&�'0UA��46�
K$JN��&�'<,+&�'0UA��46� Frequency Percent

5:#�1',-1'$� 34 17
�#B�: 113 56.5
+6 53 26.5

Total 200 100.0

1'�.�J�70�G-'�&�'0,&>8#��>6@�3
�70�G-'�&�'0,&>8#��>6@�3 Frequency Percent

I.8��6���# 115 57.5
��6���# 85 42.5
Total 200 100.0

1'�.�J1W��/4,�?,&)JG-#&>��>��
1W��/4,�?,&)JG-#&>��>�� Frequency Percent

I.8��6���# 88 44.0
��6���# 112 56.0
Total 200 100.0
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1'�.�J1W��4E@#K3�.�.����E@#B�:K3�.'7:
1W��4E@#K3�.�.����E@#B�:K3�.'7: Frequency Percent

I.8��6���# 126 63.0
��6���# 74 37.0
Total 200 100.0

1'�.�J=C80�,- / 4�@�56��.�G
=C80�,- / 4�@�56��.�G Frequency Percent

I.8��6���# 162 81.0
��6���# 38 19.0
Total 200 100.0

1'�.�J�4:0>���(&)�/''.��5�
�4:0>���(&)�/''.��5� Frequency Percent

I.8��6���# 68 34.0
��6���# 132 66.0
Total 200 100.0

1'�.�J&�<&''.0,0>0�&�'58��L
&�<&''.0,0>0�&�'58��L Frequency Percent

I.8��6���# 131 65.5
��6���# 69 34.5
Total 200 100.0

K$JN���70�G-'�&�'0,&>8#��>6@�3
K$JN���70�G-'�&�'0,&>8#��>6@�3 Frequency Percent

5:#�1',-1'$� 87 43.5
�#B�: 72 36.0
+6 41 20.5

Total 200 100.0
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K$JN��1W��/4,�?,&)JG-#&>��>��
K$JN��1W��/4,�?,&)JG-#&>��>�� Frequency Percent

5:#�1',-1'$� 67 33.5
�#B�: 63 31.5
+6 70 35.5

Total 200 100.0

K$JN��1W��4E@#K3�.�.����E@#B�:K3�.'7:
K$JN��1W��4E@#K3�.�.��

��E@#B�:K3�.'7:
Frequency Percent

5:#�1',-1'$� 86 43.0
�#B�: 78 39.0
+6 36 18.0

Total 200 100.0

K$JN��=C80�,- / 4�@�56��.�G
K$JN��=C80�,- / 4�@�56��.�G Frequency Percent

5:#�1',-1'$� 127 63.5
�#B�: 53 26.5
+6 20 10.0

Total 200 100.0

K$JN���4:0>���(&)�/''.��5�
K$JN���4:0>���(&)�/''.��5� Frequency Percent

5:#�1',-1'$� 52 26.0
�#B�: 86 43.0
+6 62 31.0

Total 200 100.0
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K$JN��&�<&''.0,0>0�&�'58��L
K$JN��&�<&''.0,0>0�&�'58��L Frequency Percent

5:#�1',-1'$� 58 29
�#B�: 83 41.5
+6 59 29.5

Total 200 100.0

1'�.�J&�'B�:K3�.1?#+N,�=&80,&>8#��>6@�3
1'�.�J&�'B�:K3�.1?#+N,�

=&80,&>8#��>6@�3
Frequency Percent

I.8��6���# 68 34.0
��6���# 132 66.0
Total 200 100.0

1'�.�J&�'5,&�5E#00,&>8#��>6@�3B�:1X�-,5�5�.&Y'*�-6�-
1'�.�J&�'5,&�5E#00,&>8#��>6@�3B�:

1X�-,5�5�.&Y'*�-6�-
Frequency Percent

I.8��6���# 93 46.5
��6���# 107 53.5
Total 200 100.0

1'�.�J&�'B�:KA�=0*0A�/�83���?E#0,&>8#��>6@�3�.E@#<A��1Z0
1'�.�J&�'B�:KA�=0*0A�/�83���?E#

0,&>8#��>6@�3�.E@#<A��1Z0
Frequency Percent

I.8��6���# 81 40.5
��6���# 119 59.5
Total 200 100.0
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K$JN��&�'B�:K3�.1?#+N,�=&80,&>8#��>6@�3
K$JN��&�'B�:K3�.1?#+N,�=&8

0,&>8#��>6@�3
Frequency Percent

5:#�1',-1'$� 38 19.0
�#B�: 106 53.0
+6 56 28.0

Total 200 100.0

K$JN��&�'5,&�5E#00,&>8#��>6@�3B�:1X�-,5�5�.&Y'*�-6�-
K$JN��&�'5,&�5E#00,&>8#��>6@�3B�:

1X�-,5�5�.&Y'*�-6�-
Frequency Percent

5:#�1',-1'$� 56 28.0
�#B�: 102 51.0
+6 42 21.0

Total 200 100.0

K$JN��&�'B�:KA�=0*0A�/�83���?E#0,&>8#��>6@�3�.E@#<A��1Z0
K$JN��&�'B�:KA�=0*0A�/�83���?E#

0,&>8#��>6@�3�.E@#<A��1Z0
Frequency Percent

5:#�1',-1'$� 49 24.5
�#B�: 107 53.5
+6 44 22.0

Total 200 100.0

1[����'E##$14''K<�&&�'>8#��>6@�3
1[����'E##$14''K<�&&�'>8#�

�>6@�3
Frequency Percent

I.8�- 125 62.5
�- 75 37.5
Total 200 100.0
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K3�.K�+��P058#&�'&?,-.��>6@�3B0�EU0>6@
K3�.K�+��P058#&�'&?,-.��>6@�3

B0�EU0>6@
Frequency Percent

.� 120 60.0
I.8.� 80 40.0
Total 200 100.0



239

�������  7


���
�������������������������������������� ��



240

���������	��
	��
����������
���������������
�������� !����
���"�
�������#$%��&
��������� (	)���)


$+�������,��������-,�.�-���/����&������������������������
�����
0����
�-���
�!���&
���������

��1�-,�.� 
���"�
�������#$%��&
��������� ����� 	)��� ���
/�������& ������������

(1)  �"�
)�����3$
1.1  ��	     �  
��    �  
���

1.2  ����     ��  �� 

1.3 ���	����
        � 1.   �����	����  � 4.   ���������
        � 2.   �� ��	����   � 5.    "#��$%����������
        � 3.   �&������� / �$".   � 6.    �)*&+................................. 

1.4 ��
��
� 1.   &������& /  &��	����   �  5.   �&����&,����-/.#�/0��
� 2.    10���
���/��2$�"�
��/   �  6.    �������
� 3.    &�� ����//��
����"��    �  7.    �)*&+......................................
� 4.    4�%,0�&

(2) �"�
)��"���������
�����
2.1 -%�&�#0/���1�
0��.%�"��$5�6�-��."�,"�1.�780��%��7�  (:��8�.)���������$�.)���8��$)

�  1. 4<%&��, / ���"���<�4��% �  6. Internet
�  2. $��"�� / 
&��")�&B��-�*�$ �  7. ���-%���-�*�$4
%�����-	7-�
�  3. :-�-�	&5 �  8. �)*&+...........................................
� 4. ,����--�$�5
�  5. ���,���.%�$

2.2 -%�&�D��8�&-������)�&�1�
0��.%�"��$5�6�-��."�,"�1.����%�&
�)�7�%
� 1. �D���/B�&$&D��E�FFFFFFFD��E�
� 2. 7�%�D���



241

2.3 .���G�����8�&-����-%���-�*�$H&D��E�&�E
�  1. D&�8��$
�  2. D��,D��$
�  3.�.�%���)*�&
�  4. 
�#%DG�
�  5. �)*&+............................................... 

2.4 -%�&�8�&-����:8�$� �H8
�  1. ���&�5"%$&��$ �   4. ��:8�"��"� ��G�
�  2. ���
%��
�� �   5. �)*&+................................
�  3.  ��,�"

2.5 ����8�&-������)�&�1�
0��.%�"��$5�6�-��."�,"�1.�H&D��E�&�E-%�&/�8��$-%�&���$%���I&
� 1. &��-%���-�*�$�
��&��$	/&��-%���-�*�$-�*��������&�#0 ���
���
� 2. &��8#&�
� 3. &���8�&�6�
� 4. &��-%���-�*�$-�*$7�/&��-�	&�/�
� 5. �)*&+............................................... 

2.6 ������-�*�$D��E�&�E��I&.���G�H8
�  1. 4,,7��
0�-��K&�.�,
�  2. 4,,D0��D)&

2.7 -%�&���-�*�$D��E�&�E
�����D0��D)&  -%�&���-�*H8
�  1. ����%$���,
�$,0�&/:L�"���5
�  2. �����K&-5         
�  3. ��"��5-
�  4. ,0�&�����,���1���1�
0��.%�M
�  5. �)*&+ (���,0�&D&�#0/��) ....................................................



242

(3) �"�
)�	��
	��
����������
���������������
�����������������
�����

3.1 -%�&D�8$%�"N���)E&-�*1��4
.%�-%���-�*�$4
%�&�E��.���G���%��7�,0��
3.1.1   "$���� � 1. ��� � 2. ��&�.�� � 3. &0��
3.1.2   D$��"�,#�G51���)
4.� "��$5

� 1. ��� � 2. ��&�.�� � 3. &0��

3.2 -%�&��D$�������H//�����780��,,�����10��#.80�&���-%���-�*�$/���/0�
&0�-�* ���&0�������H8
� 1. ��� � 2. ��&�.�� � 3. &0��

3.3 -%�&��D$�������H//��������-�*�$���&0�������H8
� 1. ��� � 2. ��&�.�� � 3. &0��

3.4 ���-%���-�*�$H&�)E&-�*&�E -%�&D�8$%�D$�����DD��-	�5H&���&B��-�*�$
�)�7�%
� 1. D$��� � 2. 7�%D$��� �����FFFFFFFFFFFFFFF

3.5 -%�&D�8$%���DD��-	&5 D$���4,,H8
� 1. D&&���)E&-�* � 2. D&H&�)E&-�*

3.6 ��)*����-%���-�*�$�
��&��$	 
���������-%���-�*�$-�*��%�
���H
0�����,80$��������&�#0 ����&�����5 4.������
"%$&�%$�1��
��
&-0����*& "�*�-�*-%�&780��,  780���-B�  4.�780"��<�"H&���-%���-�*�$D��E�&�E  ����7�,0��4.�
��#%H&��8�,H8

����"�

��

������

��

$��

����

�"�� �
��
��� /

�"�
�����&

1.  �������&�#0 ���
���/�����-%���-�*�$
2.  ����&�����5
3.  �����"%$&�%$�1��
��
&



243

3.7 D$��D�8�
K&H&80�&�)*&+1��4
.%�-%���-�*�$

$��
�1 	�1/��	��
	��
���


������ 3
�
������ �� ���0" �"��

$���$���

1. ����������	��
�&���� !�8��

1.1 �&&/ �"0&-��D�&�D�

1.2 -�*/�8��/-%��-��,��)�

1.3 -�*���4��/,0�&���1���1�
0��.%�M

1.4 �0�&��
��

1.5 
0��&EB�/
0��"�1�

1.6 ���/�8���1���#.O��

1.7 ���/�8���&EB��"��

2. �&��� ��	��
�
��

2.1 	#&�5,�����&��-%���-�*�$

2.2 �P��/"��.���G5,��-�	-��

2.3 �P��")*�D$��
�����)*�H
0D$���#0

2.4 4<%&��, / "�*�������5

2.5 �"0&-��	���� ���
���

2.6 ��/����&�&-&�����%��+ (�
%& ���
��&-5 �8�&�6� "%��"��$5 8#&� M.M)

3. �������������)���������
�����

3.1 ���H
0D$���.�8N��4�%&��-%���-�*�$

3.2 ��������)�&&��-%���-�*�$H
0�Q�,������
�R���,��,

3.3 ���H
0DB�4&�&B�/
%$��
.)�&��-%���-�*�$
��)*�/B���I&



244

3.8 ���-%���-�*�$H&�)E&-�*�1�
0��.%�"��$5�6�-��."�,"�1.�H&D��E�&�E-%�&�,�S�
�
�)����"��D��%��7�,0��
�  1. 7�%�,
�  2. �, (:��8��,�)FFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.

3.9 -%�&D�8$%�/����-�*�$-�*&�*���
�)�7�%
� 1. �� ��/����FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.
�  2. 7�%�� �����FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF..
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF.FF.FFF

3.10 10��"&�4&����*�����"B�
��,4
.%�-%���-�*�$1���1�
0��.%�"��$5�6�-��."�,"�1.� 4.� / 
�)� ��/�������
-%���-�*�$�
��&��$	FFFFFFFFFFF..FFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF..
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF..
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF..
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF..



245

�������  8

��
��
��������������
�����������



246

��������	��
��
� 1-6

�
����������������� ��������
�

���� 
� ������!"��#!$��


�%��#&'(����"�) *��!��#&��#&'(����"�)

�%��&���+�#&'(����"�)
���,� �*	��#
-����.����

!��# ��	��#
-� ���	 !��# ��	��#
-���	.




247

��������	��
��
� 7-12

�
����������������� ��������
�

���� 
� ������!"��#!$��


�����!��# ��1�	����.� 	����.��.	���2.�

��


3���!"�#��� ,4 2�
�
	��#
-!"�#���

54�� ��#(6 3�����������



248

��������	��
��
� 13-18

�
����������������� ��������
�

���� 
� ������!"��#!$��


�%��9(�

���+���		��#
3����!$�24"����� �%��	��!�3!��

(� +�� �����,����

3+��:	������.�!"��#!$��
 ������(��



249

��������	��
��
� 24-26

�
����������������� ��������
�

���� 
� ������!"��#!$��


���,� �* (�������



250

��������	��
��
� 27-32

�������
,��������!$� ������!���		����
,

��
� #(6�

��4"�'.
��"���.�!"��#!$��


�������
,#���!�����!"��#!$��
 �������
,

��
� #(6�

��4"�'.
��"��9��������
,

��
� #(6� ���#�6	&���+�9�����!$�

����.���<-:���,. ���&���+�=�� ������24���4"��"��9�����!$�



251

��������	��
��
� 32-35

���!����,�����"
��.	24�2����(�"
����9�����!$�#&'(����"�)

����$�"
��"
�&��#,��(���!$� ����$�"
��"
�&��24�2�

���!����,�����"
��.	#��
2� �"�#�������#�$���+�9��(�"�!"��#!$��




252

��������	��
��
� 36-41

��		��#
3���!�.�����?���2�'�&������!$�#&'(����"��.'
:�@�!�#���	��&��(
+&4 )

�.�<-���2���-?���2�'�9�����!$� �.�<-���2���-9�����!$�24"�����

�(�"���(��!$�#�C���
(D��

(Paspalum vaginatum)

�(�"���(��&��������

������9�����!$� �(�"�!���.�
��1&"



253

��������	��
��
� 42-47

��		��#
3���!�.�����?���2�'�&������!$�#&'(����"��.'
:�@�!�#���	��&��(
+&4 )

��'$�#!$�� (Himantopus  himantoppus) �(�"���(��&����������������,��*���

�.�<-�����!$�24"����� ��(�"��(��������

�(�"���(��!$�#�C��@�����+

(Sonneratia  caseolaris)

��������!$�� �!.�
1�



254

��������	��
��
� 48-53


�*$2$
�'�����������	��2$�&��
�9�24�2�

���'.��	���#�������!�#���	 ��������!$�!.�
1�&��24�2�

����.	,����"��#���2�?���2�'� ���!�������


�*$2$
�'���!�������&��
�9�24�2� 
�*$2$
�'&��
�!���*���9�����!$�#&'(����"�)



255

��������	��
��
� 54-58


�*$2$
�'�����������	��2$�&��
�9�24�2�

��������	��2$�&��
�9�24�2� ?4���,9�
�.
#����

�������+��.'
:���� ���'�.-E:&��24�2�


.F�?���'��'��  
�*$2$
�'&��
�!���*���



256

��������	��
��
� 59-64

������24���4"��"���������� �����9�������(� ��
!������.F�����!"��#!$��


9�����!$��4"�����!�#���	��&��


-�!����� ������24���4"��"����4"�����!$���4�.�<:

	������3���9�(������24� ������24���4"��"��#
���&"�����!"��#!$��


������24���4"��"�� 	!	�!���� ���

�+������	������!"��#!$��

��!��3�������� ��#������



257

�������  9


����
������������������������������ 
.�. 2535



258

�����������	
��
��������������	
���� �.�. 2535

��	�� 42 ��
 
!�"��#$%#$%&��&����'�� (�)�#$%&�� �)%���*��!���+,��� (�)��������

&�����+,����-
�'���(-�&. ��/��	�$+.,�
�� (0����1���!�'���'��&(� �2� 1	(����-���	
����

��
. (�)���� 3#&.'04.� +.,���'��&����'
55��� �'6�

 �)%�4.��$���'��1����/��	�$'7�(�. 1	(����-���	
������
. (�)���� 3#&.���
 (����


&(�89�&.'��#7�'��.��	-�4��$:

(1) �-���	
������
.(�)���� 3#��:�

(2)  '0�(�)�#7����	��,�'-���1����	
����>?%�(����
&(��-���:�

(3) ,?.")���������#$%.
� (�)�	�.+�-� �8�
"��  8� #7���,	��4�� (�)��@'6��	
�)%� (�)�

1�.(���- .
� (
� (�)� �$:,���	
� (�)� ��$%,�����#���:7� (�)�#7�&(��:7�&��7��:7� �7�(�
, (��� �?�

#-
�#��  ()�.�(��  �2��
6 (�)� �2����	��, 	-���	
����  
���	-4.���������	 �2�(����)�5�'�*
�.$

(�)� �)%��*
�.$4.����'�������	4
� �2����
A&� 1	(����-��(-�(�?%��(-�&.+., B���

&�'�!$#$%���'��� 5��(���#$% (�)����'����)%�&. �$�
��57� �2�	����C
��	
'��	��

'D(��, (�)��C
��	
'�� �)%����+,���&�'���?'6� (�)�

5�,#��

��'�� &� 1	(����-���	
����

���'��� 5��(���#$% (�)� 5�����'�����:�	����C
��	
	���� �$,�#$%�*
�.$'7�(�.  +.,�
�� (0����

1���!�'���'��

�7��*
��,

1. ���	
��
������������������ 42 ��
���������� 
1.1 ��!�"�#����$��%�&%�&'(
'���(��� 	�)*'(
�+)&*��,������-.(�� 	�)*���(�

(�'(
���-.(���������
1.2 �����/���	
��
����������'	
�����/'���(�#00��1�"��� -�.��2�����3
�

4�������������3
�41
�4�*���������3	��(��# �������� 9 '	
4����	6�(*"
1.3 ���	
��
����������0��8�	��(�#�	�)*����9%�����%�&	
��
��
1.4 ���	
��
���������� 	
��
����������(�#�%�&�8�	�� ��6" 	�)*%8�*�����.3�����

�*��������� :;&�	
���#'	

���� �



259

1.5 	
��.;�$)*4�*"4�*�%�&�#� 	�)*��� -4�� 3<
�$�� �<� 	�)**)&�= �������� 42
(3) ��
�3��@�
��"*�1A����!�	����)*0��*,#"�� 	�)*��)&**,#"��@�
�����/*�1A��@�
��!�4���= '�
���	
��
����������3	��	�;&�3	��'�-�.�B+��

2. ������%8�'����	
��
���������� -�.+�������0
�	�
�%�& 	�)*�0
�+������*)&�'� @����
4���<#�$
�@�
���%8�@��+���

2.1 4���08���!��
*��C#"��#�������D	��. �(�� +������E��.��4�*� 	�)*�8���0'�
����#����4��
�. 	�)*���*)&�%�&�
*��C#"��#������	�
�%�&

2.2 �+)&*���-.(��'����/;���	�)*�#0�.%���#(����

+�������0
�	�
�%�& 	�)*�0
�+�������
*��C#"��#������"�."%�&*,#"���8�	�� -�.4���
�	6�(*"�*�4�������������3
�41
�4�*���������3	��(��# �������� 9



260

�������  10

������
�������������



261

Sstainable development of tourism in Songkhla

Lake Basin

O. Kongthong
1
, P. Visuthisamajarn

1
, C. Ratanachai

1
 &

K. Meesawat 
2

1
Faculty of Environmental Management, Prince of Songkla University,

Thailand.
2
Faculty of Sciences, Prince of Songkla University, Thailand.

Abstract

This paper analyzes and assesses potentials of, and risk of impacts imposed 

upon, tourism sites in Songkhla Lake Basin (SLB). The study constitutes a part 

of the development of a Master Plan for SLB. The paper also cites a case study 

of Thalesabsongkhla Non-hunting Area (Khukhud).  The results classified 

tourism sites, according to levels of their potentials and risks of impacts, as 

follows: (1) High Potential – High Risk Group; (2) High Potential – Medium 

Risk Group; (3) Medium Potential – Medium Risk Group; and (4) Medium 

Potential – Low Risk Group. Upon prioritization, it was found that 15.7% were 

principal tourism sites; 57.8%, secondary tourism sites; and 26.5%, local-level 

tourism sites. The study revealed that the case study area, having High Potential 

– Medium Risk, belonged to the group of principal tourism sites. Finally, the 

study identified key problems arisen from tourism activities in SLB; and 

consequently recommended a strategy—1 of 5 strategies for SLB Master Plan—

for restoration and conservation of tourism sites, aiming at Sustainable 

Development of Tourism in SLB.

Keywords:  Master Plan, Songkhla Lake Basin, Sustainable development

of tourism.
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Figure 1: Songkhla Lake Basin.

1 Introduction

Shown in Figure.1, Songkhla Lake Basin (SLB) lies in 3 provinces: Phattalung,

Songkhla and Nakhon Si Thammarat. The Basin covers approx. 8,730 sq.km.

consisting of  approx. 7,688 sq.km. of land area and approx. 1,042 sq.km. of the

Lake area. The Basin is bounded by two mountain ranges. To the west is

Banthad mountain range which lies in north-south direction, and to the south is

part of Sangala Kiri mountain range. The higher grounds of the two mountain

ranges are covered with rainforests, constituting an upstream portion of the

catchment area Ratanachai and Sutiwipakorn [1].

Not only is Songkhla Lake the only natural lake (lagoon) in Thailand, it has a

very unique characteristics. It is the 3-water ecosystem. Mixing of fresh water

runoff and saline water from the sea, causes salinity of Songkhla Lake water to

vary spatially and temporally. Three regimes in Songkhla Lake are distinguished:

fresh water, brackish water and saline water. Understandably, the rainy season

sees larger extent of the fresh water while in the dry season more saline water

intrudes further north into the Lake.
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Physically, Songkhla Lake consists of 4 components: Thale Noi in the

northernmost of the Songkhla Lake system; Upper Songkhla Lake; Middle

Songkhla Lake and Lower Songkhla Lake. The latter is connected to the Gulf of

Thailand at Muang District, Songkhla Province.

Once rich natural resources and environment in SLB have long been utilized in

various economic activities with little, if any, appropriate conservation measures.

This led to their rapid deterioration and depletion. Tourism resources, being part

of the former, were no exception. Notable include the decline of biodiversity

which in turn affects life supporting system, siltation of Songkhla Lake and

canals discharging into the Lake, deteriorated water quality, decline of fishcatch,

freshwater shortage in dry seasons, water use conflicts which in turns affect

ways-of-life, and consequently threaten sustainability of SLB.

The aforementioned problems and issues have been well taken into account

when promoting and administering tourism resources under the framework set

forth by the Master Plan for Songkhla Lake Basin Development. Strategic

measures were proposed in order to promote public participation in conservation,

rehabilitation and management of tourism resources. By so doing, it is

anticipated that ecotourism will serve as an alternative source of income, be a

mechanism for income distribution as well as for making public aware of values

and significance of tourism resources, which are the basis for sustainable tourism

in SLB.

2 Tourism Resources in Songkhla Lake Basin

The study of Visuthismajarn, et al. [2] revealed that tourism resources in 
Songkhla Lake Basin are diversified and widely spread throughout the basin. 
They include  SLB natural resources and environment such as waterfowl and 
archipelagoes, rainforests, upstream watershed, wildlife and biodiversity, arts 
and culture, and community ways-of-life.

During a reconnaissance phase of this study, 212 tourism sites in SLB were
surveyed. They are categorized as:

2.1 Natural tourism resources

 Seventy-nine sites were surveyed and are classified according to their intrinsic
characteristics and locations. Out of these, 54 were mountains, waterfalls,
beaches; 25 were caves.

2.2 Archeological and cultural tourism resources

One hundred and thirty-three sites were surveyed: 76  were religious; 22 were
historic towns and community settlements which had special characteristics such
as significant pagodas, temples and caves; 35 were others.
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3 Assessment of potentials and carrying capacities of, as well

as the risk of impacts arisen from, both cultural and

ecotourism resource in SLB

The objective of the assessment was to identify the present situations, problems 

and issues, collaboration and readiness of communities towards tourism 

development in different localities, as well as in the Basin as a whole. It is thus 

imperative that key issues and indicators which reflect present situation be 

clearly identified.

3.1 Methodology

Chettamart’s [3] Weighting Score Method was employed in the assessment. The 

issues contributing to potentials and carrying capacities, and risk of impacts 

arisen from tourism sites, and their corresponding weights, are depicted in Tables 

1 and 2. The potentials and carrying capacities, and risk of impacts arisen from 

tourism sites, are computed using eqn. (1), and grouped into 3 levels. 

Consequently, tourism sites are classified as Principal, Secondary, Local-level 

tourism sites (Table 3 - 4). This was done in order to identify administration and 

management measures appropriate for each level.

Where X   = Level of Potentials and carrying capacities or Risk of Impacts 

of each tourism site

Ri   = Score of potentials relating to i
th

 variable ( i  =  1, 2, 3,…, n )

Wi = Weight of potentials relating to i
th

 variable ( i  =  1, 2, 3,…, n )

Table 1: Key issues and their weights contributing to potentials and carrying

capacities of each tourism site.

Key issues Weight (%)

Tourists’ attraction            25

Values and significance of the tourism site 20

Management and administration 20

Promotion to be ecotourism resource 15

Participation from communities and other organizations 15

Accessibility and safety 5

Wi Ri
n

X    =   ∑   
i = 1 Wi

(1)
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Table 2: Key issues and their weights contributing to risk of impacts of
each tourism site.

Key issues Weight (%)

Risk of impacts which may  affect ecological and
Environmental system

                  55

Fragility and sensitivity of the tourism site 25

Risk of impacts which may affect local
Communities

20

Table 3: Levels of potentials and risk of impacts of tourist sites.

Score  (%) Level of Potentials Level of Risk

>60 High  Potential: Hp High  Risk: Hr

40-59 Medium  Potential: Mp Medium Risk: Mr

<40 Low  Potential: Lp Low  Risk: Lr

Table 4: Prioritization of tourism sites by their potentials.

Score  (%) Level of Potentials Level of Risk

>60 High  Potential: Hp Principal tourism sites

40-59 Medium  Potential: Mp Secondary tourism sites

<40 Low  Potential: Lp Local-level tourism sites

3.2 Result

Out of 212 tourism sites surveyed, 147 were selected for subsequent analysis for 
the above assessment. The results classified tourism sites, according to levels of 
their potentials and risk of impacts, as follows (Figures. 2 and 3).

3.2.1 High Potential – High Risk Group
Five sites have been identified. These are: Samila beach, Toan Nga Chang 
Waterfall, Si - Ha islands, Thale Noi Waterfowl Sanctuary and Khao Pu - Khao 
Ya National Park. Tourism sites in this group are considered unique with high 
ecological values, high ecological significance and biodiversity. They are 
therefore fragile and sensitive (high risk) to any types of intrusion, including 
tourism activities.
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3.2.2 High Potential – Medium Risk Group
Nine sites have been identified. These are: Yor islands, Tinasulanonda Bridges, 
Songkhla Zoo, Yai islands, Thalesabsongkhla Non-hunting Area (Khukhud), 
Toan Plieo Waterfall, Khao Namkhang National Park, Saen Suk Lam Pam Beach 
and Hot-Cold Spring. Tourism sites in this group are principal tourism sites in 
SLB, and which have continually been promoted. These sites possess unique 
characteristics for attracting tourists, are easily accessible, and have moderate 
supporting infrastructures to cater for large number of tourists, thus vulnerable to 
be affected by tourism.

3.2.3 Medium Potential – Medium Risk Group
Twenty-four sites have been identified. These are: Tang Guan Hill, Kao Seng 
Beach, Son-on Beach, Sai Kaew Beach, Muang Ngam Beach, Maha Raj Beach, 
Laem Po, Hat Yai Municipality Park, Pha Dam Forest, Oak Thalu Hill, Mak
islands, Khao Chan Village, Ta Yang Bay Village, Tamode Waterfall (Mhom Jui 
Waterfall), Hu Rae Waterfall, Kaeng Hu Rae, Ban Rai Nue Waterfall, Nok Ram 
Waterfall, Prai Wan Waterfall, Manorah Waterfall, Laad Tuey Waterfall, Kha 
Chan Waterfall, Khao Khram Waterfall and Ban Toan Waterfall. Tourism sites 
in this group are either secondary or local-level sites in SLB. They can be 
developed and promoted to be principal tourism sites in SLB.

3.2.4 Medium Potential – Low Risk Group
Nine sites have been identified.  They are Nu - Maew islands, Kao Saeng Hill, 
Pa Prem Park, Thung Bua Bay, Herb Garden, Laem Kwai Raab, Sadao 
Reservoir, Ta-chiad Irrigation Reservoir and Laem Jong Tanon. Tourism sites in 
this group are local level. Most of them are in their natural states with hardly any 
special modification. Disturbance from tourism activities is therefore at low 
level.

Similar analyses were carried out to assess potentials and carrying capacities of, 
as well as the risk of impacts from, cultural tourism resources in SLB. Only 
religious sites were assessed. The results classified tourism resources, according 
to levels of their potentials and risk of impacts (Figures. 2 and 3), as follows:

3.2.4.1 High Potential – High Risk Group: Two sites have been identified.

These are Suwan Kiri Temple and Pa Kho Temple.
3.2.4.2 High Potential – Medium Risk Group: Three sites have been 
identified. These are: Machimawas Worawiharn Temple, Kok Samankoon 
Temple and Kien Bang Kaew Temple.
3.2.4.3 Medium Potential – High Risk Group: Three sites have been

identified. These are: Laem Jaag Temple, Soong Ko Yai Temple and Jedi Ngam

Temple.

3.2.4.4 Medium Potential – Medium Risk Group: Seven sites have been

identified. These are: Tai Yo Temple, Ja Ting Pra Temple, Klong Plei Temple,

Khao Changloon Temple,  Kuan Prong Temple, Pa Lilai Temple and Wang

Temple.
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Figure  2:  Levels of potentials and carrying capacities of tourism sites in SLB.

Figure  3: Levels of risk of impacts arisen from tourism sites in SLB.

Details of insert “1”

Details of insert “2”

Details of insert “1”

Details of insert “2”
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In sum, tourism resources which need attentions, as well as urgent development 
and promotion measures, are those in the High Potential – High Risk Group, 
such as Samila Beach, Toan Nga Chang Waterfall, Si - Ha islands, Thale Noi 
Waterfowl Park, Khao Pu - Khao Ya National Park, Suwan Kiri Temple and Pa 
Kho Temple. Notable characteristics of these tourism sites include: high values 
and significance in ecology and biodiversity, as well as local history, their 
fragility and sensitivity to intrusion and other destructive activities, attractiveness 
to tourists, capability to accommodate various types of tourists, and need for 
urgent measures for conservation, rehabilitation and protection. Upon 
prioritization, it was found that 15.7% were principal tourism sites, 57.8% were 
secondary tourism sites, and 26.5% were local-level.

3.3 A Case example: Potentials and risk of impacts of Thalesabsongkhla 

Non-hunting Area (Khukhud) Kongthong [4]  

Thalesabsongkhla Non-hunting Area (Khukhud) is the tourism site which

belongs to the High Potential – Medium Risk Group. It is herein selected due to

several reasons: (1) The area is rich in natural resources such as wetlands and

waterfowl; (2) It has in its proximity a number of virgin nature and wild; (3) It is

the strategic location for linking various tourism sites in vicinity including

natural, historical and archeological tourism sites; and (4) There exist a strong

tourism network within the community, showing high potentials for developing

into a community-based tourism.

3.3.1 Characteristics of the study area
Covering an area of approximately 365 sq.km., Thalesabsongkhla Non-hunting 
Area (Khukhud) situates in Satingphra, Singha Nakhon, Kuannieng, and Krasae 
Sin Districts, Songkhla Province. Majority of its area is water body with several 
isles and islets. Larger ones are Mhak islands and Nang Kham islands in Pak 
Payoon District, Phattalung Province.  More than 113 bird species, including 13 
rare species, have been recorded. A number of waterfowl species, both migratory 
and local, have been observed NPWPC [5].

3.3.2 Result
The result of assessment based on eqn. (1) is shown in Tables 5 and 6.

Table 5: Potentials and carrying capacities of Thalesabsongkhla
Non-hunting Area.

Key issues Weight (%) Score (%)

Tourists’ attraction        25 16.83

Values and significance of the tourism site 20 20

Management and administration 20 13.67

Promotion to be ecotourism resource 15 10.80

Participation from communities and other
organizations

15 11.25

Accessibility and safety 5 3.67



269

Table 6: Risk of impacts of Thalesabsongkhla Non-hunting Area.

Key issues Weight (%) Score (%)

Risk of impacts which may  affect ecological and
Environmental system

       55 24.20

Fragility and sensitivity of the tourism site 25 20

Risk of impacts which may affect local
Communities

20 9.33

The uniqueness, the natural beauty and the richness and diversity of flora and 
fauna are among characteristics which made Thalesabsongkhla Non-hunting 
Area an excellent venue for this research. This has been verified by a very high 
score for tourists’ attraction (16.83%) and high values and significance of the 
tourism site (20%). The study also reveals high risk of impacts which may affect 
ecological and environmental system (24.20%) and fragility and sensitivity of the 
tourism site (20%). The result suggests that in operating tourism activities within 
the areas rich in biodiversity such as this, caution  must be taken to prevent 
impacts upon ecological system. The study also shows high accessibility and 
safety (3.67%), promotion to be ecotourism resource (10.80%), including the site 
which can serve as a venue for research in natural resources and environment, 
management and administration (13.67%). (Tables 5 and 6).

Besides, there are several activities within Thalesabsongkhla Non-hunting Area 

which easily lend itself to learning process, such as bird watching, strolling along 

nature trail, boating, all of which hardly pose any risk to local communities’ 

ways-of-life (9.33%). Finally, local communities have formed a strong tourism 

network, reflected by high score of Participation from communities and other 

organizations (11.25%), indicating high potential for developing into a 

community-based tourism. Consequently, Thalesabsongkhla Non-hunting Area 

is classified as the principal tourism site, and belonging to the High Potential – 

Medium Risk Group. Effective measures are needed for controlling number of 

tourists, tourism activities and tourism resources, so as to serve as mechanism for 

safeguarding, monitoring and sustaining tourism resources.

3.4 Key Problems of Tourism Activities in SLB

There is no proper zoning for tourism resource use; (1) Tourism sites of 
secondary level and local level are mostly in deteriorated conditions; (2) There 
are no measures and guidelines for surveillance, so as to prevent further 
deterioration; (3) Lack of continuity in collaboration and integration between 
government agencies and communities; and (4) There is insufficient information, 
nor knowledge network, for establishing an appropriate management system.
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3.5 A Strategy for Sustainable Development of Tourism in SLB

A special strategy has been formulated—as 1 of 5 strategies of the Master Plan

for SLB Development—for promoting sustainable tourism in SLB. It consists of  4

measures: (1) Restoration and conservation of arts and culture, traditions and

local wisdom; (2) Restoration and conservation and utilization of historical and

archeological sites, and tourism sites; (3) Development of network for learning

and exchanging information; and (4) Promotion of sustainable tourism

considering potentials and carrying capacities of tourism sites, in line with

communities’ needs and their ways-of-life.

4 Conclusions

SLB embraces a good number of medium and high potential tourism resources,
should risks be well managed.  Sustainable tourism in SLB serves in parts as a
tool for promoting environmental awareness, while offering a viable option for
earning-for-living of local communities. Urgently needed are network
collaborative actions, and a clear direction as to how sustainable tourism should
be developed.
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