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#�&��,��=+/&�>�+?>"3@+#�&'A#$�BA����C�.�)��"�D+EFG�?� ?H�%G�#�&�.&G#&7,��3&� �6I+%� �+�9��IJK�

)���G��5�� E��#�&+L�)�� 2�3&� �6+>L�I+&� %���3M�%G�7�B�+?�+�9��IJK� &� 3&� �6I+=+N�2I+��7N�2
������7"O�?��3&� �6I+=+N�2I+ "O�?��3&� �6I+=+N�2����E���L�#�&"O�?���**"�)/6�% ��7�L�#�&"O�?��%���
�-#�B�+?)���%G�7"�P�+ FA���%G�7�B�+?3&7#�*�����B�+? /���=!;G &7��� "#�7�?9�� ".9&*-&? !��!�+ 9- .&  
"#�7� -�+/&'&?C&& &�9 ��7��)�� E��'A#$�=+9G��3M�?�"3@+8��7"��+�+E; (9G��"�P�+ ?+�/  ..'. 2540 - 
"�P�+" $��+ ..'. 2541) ��7=+9G��3M8��7��+�+;�(9G��"�P�+ �B-+��+ ..'. 2541 - "�P�+" $��+ ..'. 2542) 
&� BA�3M8��73#%� (9G��"�P�+ ?+�/  ..'. 2545 - "�P�+.N',�#��+ ..'. 2546) ,�#+�>+�L�#�&'A#$�BA����C�.�
)��"�D+EFG�?� ?H�%G�3&� �6I+9��IJK�)���G��5������B�%�E��=9� t-test �?�&7��*/�� "9P�� ��+ 95% ,�#             
H�#�&'A#$�.*�G�3&� �6I+"O�?��%�����>��+�9��IJK�=+3M8��7��+�+;� ?3&� �6I+�2�#�G�=+3M8��7           
"��+�+E;��73M8��73#%�".?��"�D#+���"�G�+�>+ ���C�.�)��"�D+EFG5 G ?H�#&7�*%G�3&� �6I+=+.P>+�?�E��&� 
%� �+�9��IJK�)���G��5���?�&7��*+���L�/�; 0.05 " P��'A#$�&���B�+?.*�G�"��+�+E; ?���C�.�%G�3&� �6I+
*&�"�6"#�7�?9����7��+�+;� ?���C�.�%G�3&� �6I+�?�*&�"�69��IJK�&7�����7"#�7� -��?�&7��*+���L�/�; 0.05 
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�U��U���P : "�D+EFG  9��IJK�  3&� �6I+  �G��5�� 
 

Abstract 
The aim of this research is to study influence of ENSO events on coastal rainfall distribution in the Gulf 

of Thailand. This study uses annual, wet and dry seasonal rainfall averaged from 9 stations (Klong Yai, Rayong, 
Ko Sichang,Phetchburi, Hua Hin, Chumporn, Ko Samui, Nakhornsrithammarat, and Songkhla). The ENSO 
events used in this study consist of El Nino year (March, 1997 to April, 1998), in La Nina year (June, 1998 to 
April, 1999) and moderate year (March, 2002 to November, 2003). The statistic method (t-test) at a level 
confidence of 95% is employed to indicate the influence of ENSO effect on coastal rainfall. The results show 
that annual rainfall in the coastal area in La Nina year was higher than that in El Nino year and moderate year. 
Influence of ENSO is not significance affect on coastal rainfall in the Gulf of Thailand. While the comparative 
study among stations indicated that annual rainfall at Ko Sichang significant level is 0.05 in El Nino year and 
annual rainfall at Rayong and Ko Samui significant level is 0.05 in La Nina year.  
 

Keywords: ENSO, coastal, rainfall, Gulf of Thailand 
 

1. ���U� 
�G��5��"3@+�G��#A��3y��?���2G&7!�G�� !�� -�&

��+"�?���7 !�� -�&�3F�zy# &� BA��G��5��,����2G
=+")%&��+)��E�#��7���"3@+")%�?�5��&�*���C�.�
)���  &�- /&���7 6 "�P�+ /P� �  &�- %7��+%#
"O?��=%���7�  &�- %7��+��#"O?��"!+P� FA��� 
 &�- ��>����+?>,7�G�H�%G�3&� �6I+%� �+�9��IJK�
)���G��5�� �%G" P��!���3M�?�HG�+ �,7"3@+�?�+G�
���"#%�G�+�#,�#���C�.�)���  &�- %7��+%#"O?��
=%���7�  &�- %7��+��#"O?��"!+P�������� ?���C�.�
�?#���C�.�!+A���?�,7�G�H�%G�3&� �6I+%� �+�
9��IJK�)���G��5��+��+/P����C�.�)��3&�#{#�&6(
"�D+EFG FA� �"3@+3&�#{#�&6(�?� "&?�#&� BA�8��7      
"��+�+E;��7��+�+;�3&�#{#�&6("�D+EFG"3@+
�!�G��L�/�;)��#�&H�+�3&=+&7!�G��3M/9G�� 10 3M 
)���-6!82 ���#�'=+3&7"�'5�� 9G��&7�7"���=+

&7!�G��3M�-6!82 ���#�'=+3&7"�'5��"3@+/G�
H��3#%��?��2�#�G�3#%���7%�L�#�G�3#%�=+9G��3M8��7
"��+�+E;��78��7��+�+;�%� �L���* [4] ��75��
.*�G�3&� �6+>L��G�)��� G+>L�E)�,7����"+P���,�#
/�� �!���������%�+=%�)��3&7"�',?+ [5] ��7
+�#,�#+?>���.*�G�3&� �6#�&5!�)��� G+>L�%�3M
) � � ,� � ! �� � �- & � $� &( C �+?  � � 7 /G � " O �?� � ) � �
&7��*+>L �� 7 " ��?� " # �7!�� #FA� � %�> � � �2G �?� ,� �! �� �
3&7,�*/?&?)�+C(E��=+&7!�G��3M�?�"#��3&�#{#�&6(
"�D+EFG ("��+�+E;) 3&� �6I+ #�&&7"!� 3&� �6
" � /�� 9P>+�� .��C( &7��*+>L��7"���7#�&"#��I+
z��/7+�� E������53����,7%�L�#�G�/G�"O�?�� �%G/�� 
#���#�'��7�-6!82 �,7�2�#�G�/G�3�+#��� [6] #�&
"#��3&�#{#�&6( "�D+EFG�?�HG�+ � ?#�&'A#$�BA�
H�#&7�*%G����������� ��7�&�.��#&9��IJK�%�>��%G
3M ..'. 2531-2543 �?��G��*��+��+��7,��!���           
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�-&�$�&(C�+? E��=9�#�&,L��+##�&=9�3&7E�9+(�?���+
��7,L��+#E�� NDVI ,�#)�� 2����"�?�  
LANDSAT .*�G�=+9G��8��7"��+�+E;I+,7���� 
�-6!82 ���#�',7�2�#�G�3#%� " P���-6!82 ���#�'�2�
#�G�3#%��G�H��L�=!��-6!82 �H��+>L��7"��2�)A>+,A�
�G�H�=!�".�� /�� B?�)��.��-! -+")%&��+"+P���,�#
�-6!82 �H��+>L��7"��2�)A>+,7�G�H�=!�#�&#G�%��)��
.��-=+�7"��2�)A>+��7�L�=!�&7��*+>L��7"��2�#�G�
/G�"O�?��"+P���,�# ?#�&)���%��)��+>L��7"� �#)A>+
#�G�3#%���7,�##�&"#��3&�#{#�&6("��+�+E;� 
��+/��%7��+��#"O?��=%��G�+#L�������L�=!� ��+>L�
" /�P� �+�?� , �#���IJK � %7��+%#53����3F�zy #
%7��+��# �#)A>+�L�=!�"#��#�&&7"!���7#���+%��
"3@+I+�L�=!�I+%#����3F�zy#%7��+��# �#)A>+�%G
=+���%&�#�+)�� =+3M8��7��+�+;�� ��+/��
%7��+��#"O?��=%� ?#L �����&�)A>+�L �=!� ��+>L �
"/�P��+�?�,�#����3F�zy#%7��+��# ����IJK�%7��+%#
�L�=!�"#��#�&&7"!���7#���+%��"3@+I+�L�=!�3&� �6
I+����3F�zy#%7��+%# �##�G�3#%� �-6!82 ���#�'
,7%�L�#�G�3#%� ,A��G�H�=!��-6!82 �H��+>L��7"�%�L���
#�G�3#%� [2] +�#,�#+?>,�##�&'A#$�)�� [1] 5��
�L�#�&'A#$�BA�3&� �6I+�?�"#��,�#8��7��+�+;�
&-+�&�E���L�#�&'A#$�=+*&�"�6�-#8�/)��3&7"�'
5��.*�G�=+9G��3M8��7��+�+;��?�&-+�&�,7�G�H�
�L�=!�3&7"�'5���G�+=!;G ?I+�2�#�G�3#%�)67�?�
�-6!82 ���#�',7%�L�#�G�3#%�=+"#P�*�-#N�2#�� �%G
#�&'A#$��?�#�G�� �+?>"3@+#�&'A#$�3&� �6I+�?�"#��
=+9G��8��7"�D+EFG=+*&�"�68�/.P>+��+ (*+*#) �?�
��2G!G��,�#9��IJK��7"�"3@+�G�+=!;G �%G,7 ?
#�&'A#$��?�*���B�+?"�G�+�>+�?���2G=#���+�9��IJK� 
���+�>+#�&'A#$�=+/&�>�+?>"3@+#�&'A#$�BA����C�.�)��
"�D+EFG�?� ?H�%G�#�&�.&G#&7,��)��3&� �6I+

%����+�9��IJK�)���G��5��".P���?�,7�L�=!��&�*BA�
#�&�.&G#&7,��)��3&� �6I+%� �+�9��IJK�)��
�G��5���?�"#��,�#���C�.�)��"�D+EFG5����G��9��",+
����)A>+ 
 

2. ��)�����\�]� 
+L�)�� 2�3&� �6+>L�I+&� %���3M%� �+�

9��IJK� �"O�?���**"�)/6�%E��"O�?��&��3M "O�?��%� 
N�2I+ "O�?��%� N�2���� ��7�L�#�&"O�?��%� &��
�B�+?=+9G�� "���"�?��#�+%� �B�+?9��IJK �FA� �
3&7#�*�����B�+? /���=!;G &7��� "#�7�?9�� 
".9&*-&? !��!�+ 9- .& "#�7� -� +/&'&?C&& &�9 
��7��)�� %� %L��!+G����%�&���?� 1 �������=+&23
�?� 1 =+9G��3M�?�"3@+8��7"��+�+E; (9G��"�P�+ ?+�/  
..'. 2540 - "�P�+" $��+ ..'. 2541) ��7=+9G��3M
8��7��+�+;� (9G��"�P�+ �B-+��+ ..'. 2541 - "�P�+
" $��+ ..'. 2542) &� BA�3M8��73#%� (9G��"�P�+
 ?+�/  ..'. 2545 - "�P�+.N',�#��+ ..'. 2546) 
%� ��9+? SOI [3] ���%�&���?� 2 ,�#+�>+�L�#�&"O�?��/G�
)��3&� �6I+=+9G��"���"�P�+"�?��#�+)���%G�7
�B�+?%���9G��8��7"��+�+E;��+�+;���73M8��7
3#%�  �����*/G�����B�%��** t-test �?�&7��*/�� 
"9P�� ��+ 95% ��7+L�/G�3&� �6I+&� =+      "��+�+
E;��+�+;���78��73#%�)���%G�7�B�+?%����+�
9��IJK� �����*/G�����B�%��**  t-test �?�&7��*
/�� "9P�� ��+ 95% &� BA��L�#�&����*BA����C�.�
)��"�D+EFG�?� ?���C�.�%G�I+9��IJK�)���%G�7�B�+?
E��"�?�*#�*3M8��73#%�E��=9�3&� �6I+&��"�P�+
=+9G��8��7"��+�+E;��+�+;���73M8��73#%�)��
�%G�7�B�+?E��=9�#�&����*����B�%��** t-test �?�
&7��*/�� "9P�� ��+ 95% ".P���?�"3@+#�&'A#$�BA�
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���C�.�)��"�D+EFG�?� ?H�%G�3&� �6I+%� �+�
9��IJK�)���G��5�� 

 
 
 
 
 
 
 
 

�#���� 1 %L��!+G��B�+?9��IJK�)���G��5�� 
�?� � : ����3��,�#�H+�?�%L��!+G��-G+� -�&'��%&( 

�L�+�#��+/67#&& #�&��,���!G�9�%� 

	���,��� 1 %L��!+G��B�+?%&�,���3&� �6I+9��IJK� 
 

�B�+? 
�7%�,2� 

(��'�"!+P�) 
���%�,2� 

(��'�%7��+��#) 
/���=!;G 11 ��'� 46 ��3�� 102 ��'� 53 ��3�� 
&7��� 12 ��'� 38 ��3�� 101 ��'� 21 ��3�� 
"#�7�?9�� 13 ��'� 10 ��3�� 100 ��'� 48 ��3�� 
".9&*-&? 13 ��'� 9 ��3�� 100 ��'� 4 ��3�� 
!��!�+ 12 ��'� 35 ��3�� 99 ��'� 58 ��3�� 
9- .& 10 ��'� 29 ��3�� 99 ��'� 11 ��3�� 
"#�7� -� 9 ��'� 28 ��3�� 100 ��'� 3 ��3�� 
+/&'&?C&& &�9 8 ��'� 20 ��3�� 100 ��'� 4 ��3�� 
��)�� 7 ��'� 12 ��3�� 100 ��'� 36 ��3�� 

 

 

	���,��� 2 ��9+?)�� SOI (Southern Oscillation Index) =+9G��3M /.'. 1997 - 2003 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1997 4.1 13.3 -8.5 -16.2 -22.4 -24.1 -9.5 -19.8 -14.8 -17.8 -15.2 -9.1 
1998 -23.5 -19.2 -28.5 -24.4 0.5 9.9 14.6 9.8 11.1 10.9 12.5 13.3 
1999 15.6 8.6 8.9 18.5 1.3 1.0 4.8 2.1 -0.4 9.1 13.1 12.8 
2000 5.1 12.9 9.4 16.8 3.6 -5.5 -3.7 5.3 9.9 9.7 22.4 7.7 
2001 8.9 11.9 6.7 0.3 -9.0 1.8 -3.0 -8.9 1.4 -1.9 7.2 -9.1 
2002 2.7 7.7 -5.2 -3.8 -14.5 -6.3 -7.6 -14.6 -7.6 -7.4 -6.0 -10.6 
2003 -2.0 -7.4 -6.8 -5.5 -7.4 -12.0 2.9 -1.8 -2.2 -1.9 -3.4 9.8 

�?� � : Commonwealth of Australia (2011) 
! ��"!%- : /G� SOI  �##�G� +8 "3@+9G��8��7��+�+;�, /G� SOI +���#�G� -8 "3@+9G��8��7"��+�+E; ��7/G� SOI 

��2G=+9G��&7!�G�� -8 BA� +8 "3@+9G��8��73#%� 

3. "�����\�]�����0��1
"� 
3.1 ����*�/��0�������12�	�����

&��234,+','/��5�� 
,�#H�#�&'A#$�#�&�.&G#&7,��3&� �6I+

%� �+�9��IJK�)���G��5��E��'A#$�,�#/G�3&� �6

I+&� &��3M)���-#�B�+?.*�G�=+9G��3M��+�+;� ?
3&� �6I+"O�?���2�#�G�=+9G��3M8��73#%���73M8��7
"��+�+E;#�G��/P� 3&� �6I+%�����>�3M=+9G��3M  
��+�+;� ?/G�"O�?�� 2,273.46  ����" %& �G�+=+3M
8��73#%� ?3&� �6I+"O�?�� 2,129.63  ����" %& ��7
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3&� �6I+=+3M8��7"��+�+E; ?/G�"O�?�� 1,895.90 
 ���� " %& FA��" P��+L�/G�"O�?��3&� �6I+%����-#
�B�+?9��IJK�)��3M��+�+;�"�?�*#�*3&� �6I+"O�?��
%����-#�B�+?9��IJK�=+3M3#%�.*�G�%�����>�3M
3&� �6I+"O�?�� �##�G�143.83  ����" %& (6.75%) 
)���+�9��IJK���>�! �)���G��5�� ��7/G�"O�?��
3&� �6I+%����-#�B�+?9��IJK�)��3M"��+�+E;
"�?�*#�*3&� �6I+"O�?��%����-#�B�+?9��IJK�=+3M
3#%�.*�G�%�����>�3M3&� �6I+"O�?��+���#�G� 233.73 
 ����" %& (10.98%) )���+�9��IJK���>�! �)���G��
5�� " P��'A#$�#�&�.&G#&7,��3&� �6I+=+N�2I+ 
.*�G�=+9G��3M8��7��+�+;�/G�"O�?��3&� �6I+ ?/G�
%�L�#�G�=+3M8��73#%���73M8��7"��+�+E;#�G��/P� 
/G�"O�?��3&� �6I+=+N�2I+)��9G��3M8��7��+�+;�
 ?/G�3&� �6I+"O�?�� 1,274.26  ����" %& �G�+=+9G��
3M8��73#%� ?/G�3&� �6I+"O�?�� 1,373.42  ����" %& 
��7=+9G��3M8��7"��+�+E; ?/G�3&� �6I+"O�?�� 
1,386.69  ����" %&  

" P��+L�/G�"O�?��3&� �6I+,�#�-#�B�+?9��IJK�
)��3M��+�+;�"�?�*#�*3&� �6I+"O�?��%����-#
�B�+?9��IJK�=+3M3#%�.*�G�%�����>�N�2I+3&� �6
I+"O�?��+���#�G� 99.16  ����" %& (7.22%) )���+�
9��IJK���>�! �)���G��5�� ��7/G�"O�?��3&� �6I+
%����-#�B�+?9��IJK�)��3M"��+�+E;"�?�*#�*
3&� �6I+"O�?��%����-#�B�+?9��IJK�=+3M3#%�.*�G�
%�����> �N�2I+3&� �6I+"O�?� � �##�G �  13.27 
 ����" %& (0.97%) )���+�9��IJK���>�! �)���G��
5�� �L�!&�*=+N�2����.*�G�=+9G��3M8��7��+�+;�
3&� �6I+"O�?�� ?/G��2�#�G�=+9G��3M8��73#%���73M
8��7"��+�+E;#�G��/P� =+9G��3M8��7��+�+;�=+
N�2����/G�3&� �6I+"O�?�� ?/G� 999.20  ����" %& �G�+
=+3M8��73#%�/G �3&� �6I+"O�?� � ?/G �  756.21 

 ����" %& ��7�L�!&�*=+3M8��7"��+�+E;/G�3&� �6
I+"O�?�� ?/G� 509.21  ����" %& " P��+L�/G�"O�?��3&� �6
I+%����-#�B�+?9��IJK�)��3M��+�+;�"�?�*#�*
3&� �6I+"O�?��,�#�-#�B�+?9��IJK�=+3M3#%�.*�G�
%�����>�N�2����3&� �6I+"O�?�� �##�G� 242.99 
 ����" %& (32.13%) )���+�9��IJK���>�! �)���G��
5�� ��7/G�"O�?��3&� �6I+,�#�-#�B�+?9��IJK�)��
3M"��+�+E;"�?�*#�*3&� �6I+"O�?��%����-#�B�+?
9��IJK�=+3M3#%�.*�G�%�����>�N�2����3&� �6I+
"O�?��+���#�G� 247.00  ����" %& (32.66%) )���+�
9��IJK���>�! �)���G��5��  

,�#H�#�&'A#$�,7"!D+5���G�3&� �6I+%���
��>��+�9��IJK� ?/G�"3�?��+�3��+��� �#" P��"�?�*#�*
3M8��73#%� ���%�&���?� 3 ��7=+9G��N�2I+)��3M
8��7"��+�+E;3&� �6I+9��IJK�,7 ?/G� �##�G�
=+9G����+�+;���73M8��73#%�"�D#+���"+P���,�#
=+9G��N�2I++�>+*&�"�6�G��5��5��&�*���C�.�)��� 
 &�- %7��+%#"O?��=%�,A��G�H�=!�N�2I+=+9G��8��7
"��+�+E;��78��7��+�+;� ?3&� �6I+�?�%G��,�#3M
8��73#%�".?��"�D#+��� �%G=+9G��N�2����)��3M8��7
��+�+;�3&� �6I+,7 �##�G�=+9G��3M"��+�+E;
��73M8��73#%�/G�+)��� �#+G�"3@+H�"+P���,�#8��7
��+�+;�� ��+/��%7��+��#"O?��=%�=+ !�� -�&
�3F�zy#")%&��+���F?#E�#=%�,7.���&�#�G�3#%��L�
=!� ��+>L��-G+,�#�3F�zy#")%&��+%7��+��# ��7� 
����3F�zy#")%&��+%7��+%# �#����)A>+"3@+H��L�=!�
H��+>L��7"�*&�"�6�3F�zy#")%&��+%7��+%# ?�-6!82 �
�2�#�G�3#%�FA��3#%�����*&�"�6+?>,7 ?�-6!82 �H��+>L�
�7"��2���2G������7"3@+*&�"�6�?� ?/�� #���#�'%�L�
FA��%&�)�� #�**&�"�6���+%7��+��#��7%7��+��#
"O?��=%�)���3F�zy#")%&��+�?�"3@+*&�"�6�?� ?�-6!82 �
+>L��7"�%�L���7 ?/�� #���#�'�2� 3&7#�*#�*
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=+9G��N�2����)��*&�"�6�G��5���-6!82 �H��+>L��7"�
,7�2 �)A>+E�� "O.�7 "�P�+ ?+�/ -" $��+FA� �
���/����#�*�-6!82 ���#�')��3&7"�'5���?��2�)A>+ 
���+�>+=+9G��3M8��7��+�+;�*&�"�6/�� #���#�'
%�L��B*�3F�zy#")%&��+%7��+%#,7 ?#L�����&� �#
)A>+�?# #�G��/P�  ?/�� #���#�'��%�L��� �##�G�"�� 
�L�=!���#�'*&�"�6+?>FA����>�&��+��79P>+���%���2�)A>�
��7#���+%��"3@+!��+>L�%#�� �"3@+I+ �#)A>+ [1] ,A�
�� �&B#�G��5���G�=+9G��3M8��7��+�+;� ?3&� �6
I+%� �+�9��IJK� �#)A>+#�G�3#%�E��"O.�7=+N�2
����)��3M8��7��+�+;�3&� �6I+9��IJK�,7 �##�G�
3M3#%�/G�+)��� �#  

FA��,�#H�#�&'A#$�3&� �6I+&� &��"�P�+
,�#%�&���?� 4-6 .*�G�9G��"��+�+E;3&� �6I+&� 
&��"�P�+,7+���#�G�3M3#%��%G9G��3M��+�+;�3&� �6
I+&� &��"�P�+,7 �##�G�3M3#%�"#P�*�-#�B�+?��7
" P��.�,�&6�I+&� ��>�3M3&� �6I+&� %���3M)��
�-#�B�+?=+3M8��7"��+�+E;3&� �6I+&� ��>�3M,7
+���#�G�3M3#%���73&� �6I+&� ��>�3M=+9G��8��7
��+�+;�3&� �6I+&� ��>�3M,7 �##�G�=+3M8��7
3#%�".?��"�D#+����**5 G ?+���L�/�;����B�%� ��7�?�
�L�/�;=+N�2����3&� �6I+"O�?��,�#�-#�B�+?=+3M
8��7��+�+;� ?/G� �##�G�#�G�3M3#%��%G=+3M8��7
"��+�+E;3&� �6I+"O�?��,�#�-#�B�+?+���#�G�3M
8��73#%� FA��5�� ?/�� ���/����#�*H���+��,��)�� 
[1] �?�5��&����+�G�=+9G��3M8��7��+�+;��?�&-+�&�,7
�G�H��L�=!�3&7"�'5���G�+=!;G ?I+�2�#�G�3#%�=+
"#P�*�-#N�2#�� ��7���/����#�*��+��,��)�� [2] �?�
'A#$�E��=9�#�&,L��+##�&=9�3&7E�9+(�?���+��7
,L��+#E�� NDVI  ,�#)�� 2����"�?�  LANDSAT 
.*�G�#�&"#��3&�#{#�&6("�D+EFG�?�HG�+ ��G�H�
#&7�*%G����������� ��7�&�.��#&9��IJK�%�>��%G3M 

..'. 2531-2543 �?��G��*��+��+��7,��!����-&�$�&(
C�+? #�G��/P�=+9G��8��7"��+�+E;I+,7���� �%G
=+���%&�#�+)��  =+3M8��7��+�+;�,7 ?3&� �6I+
 �##�G�3#%� 

3.2 '��)�*�+',�'-��./	/'�����12�	�����

&��234,+','/��5�� 
,�#H�#�&'A#$����%�&���?� 3 ,7"!D+5���G�

���C�.�)��"�D+EFG5 G ?���C�.�%G�3&� �6I+"O�?��=+
3M�?�=9�)�� 2�'A#$�%�����>��+�9��IJK�)���G��5���?�
&7��*+���L�/�; 0.05 ,�##�&'A#$�/G�"O�?��3&� �6I+
)���-#�B�+?=+�%G�7"�P�+=+9G��3M8��7"��+�+E;
��+�+;� ��73M8��73#%� ���%�&���?�  4-6 .*�G�
=+9G��3M8��7"��+�+E;/G�3&� �6I+��>�"�P�+"O�?��
�-#�B�+? ?/G���2G=+9G�� 17.60-323.28  ����" %& /G�
3&� �6I+��>�"�P�+"O�?���-#�B�+?%�L��-�=+"�P�+
 #&�/  ��73&� �6I+��>�"�P�+"O�?���-#�B�+?�2��-�
=+"�P�+#&#��/  �L�!&�*=+9G��3M8��7��+�+;�
��73M8��73#%� /G�3&� �6I+��>�"�P�+"O�?���-#�B�+?
 ?/G���2G=+9G�� 89.29-310.53  ����" %& ��7 44.28-
268.37  ����" %& %� �L���* FA��/G�3&� �6I+��>�"�P�+
"O�?���-#�B�+?%�L��-�=+"�P�+ ?+�/  ��73&� �6I+
��>�"�P�+"O�?���-#�B�+?�2��-�=+"�P�+%-��/ =+3M
8��7��+�+;���7/G�3&� �6I+��>�"�P�+"O�?��%�L��-�
=+"�P�+ #&�/ ��7/G�3&� �6I+��>�"�P�+"O�?��
�2��-�=+"�P�+%-��/ =+3M8��73#%� 

" P��+L�/G�3&� �6I+"O�?��=+3M8��7"��+�+E;
��73M8��7��+�+;� �����*BA����C�.�)��3M8��7
"��+�+E;��73M8��7��+�+;��?� ?���C�.�%G�3&� �6
I+=+3M8��73#%�.*�G�/G�3&� �6I+*&�"�69��IJK�
�7"�)���G��5���%G�7"�P�+�?�5��,�##�&"O�?��,�#
�-#�B�+?=+3M8��7"��+�+E;#�*3M8��73#%� /G� SD 
 ?/G�"�G�#�* 54.45 /G� Sig. (2-tailed)  ?/G�"�G�#�* 0.241 
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(5 G ?+���L�/�;����B�%�) /G�3&� �6I+*&�"�69��IJK�
�7"�)���G��5���%G�7"�P�+�?�5��,�##�&"O�?��,�#
�-#�B�+?=+3M8��7��+�+;�#�*3M8��73#%� /G� SD  ?
/G�"�G�#�* 69.11 /G� Sig. (2-tailed)  ?/G�"�G�#�* 0.176 
(5 G ?+���L�/�;����B�%�) ���+�>+3&� �6I+"O�?��=+3M
8��7"��+�+E;��73M8��7��+�+;� ?/�� �%#%G��
#�*3&� �6I+=+3M8��73#%��**5 G ?+���L�/�;���
�B�%��?�&7��*+���L�/�; 0.05 

��G��5&#D%� " P��+L� �3&� �6I+&� "O�?��
&��"�P�+�**��#�G��)���%G�7�B�+?=+9G��3M     
"��+�+E;��+�+;���73M8��73#%� ���"/&�7!(BA�
���C�.�)��"�D+EFG�?� ?H�#&7�*%G�3&� �6I+%� 
�+�9��IJK� ���%�&���?� 7 FA��,7"!D+5���G����C�.�)��
"��+�+E; ?H�#&7�*%G�I+�?�*&�"�6"#�7�?9�� ��7
���C�.�)����+�+;� ?���C�.�%G�I+*&�"�69��IJK�
&7�����7"#�7� -�"�G�+�>+ ��>�+?>"+P���,�#3M8��7   
"��+�+E;3&� �6I+9��IJK�,7+��� 3&7#�*#�*.P>+�?�
*&�"�6"#�7�?9����2G=+.P>+�?�*&�"�6�G��5��%�+=+
BA�� ��G����C�.�)���  &�- %7��+%#"O?��=%���7� 
 &�-  %7��+��# "O? � � "!+P �&� BA �� ��+/� �
%7��+��#"O?��=%�,7.��HG�+#D%� �%G*&�"�6"#�7�?9��
"3@+.P>+�?�B2#��� &�*����.P>+9��IJK�,A��G�H�=!�� 
+�>+.��.�"��/�� 9P>+")��535��+���3&7#�*#�*
=+9G��3M8��7"��+�+E;� ��+/��%7��+��#"O?��=%�
=+N�2�����G�+#L������,A��L�=!�/�� �� �&B.��.�
"��/�� 9P>+)A>+53+�����#�G�3#%� �#,A��G�H�=!�
3&� �6+>L�I+=+.P>+�?����#�G�� ?3&� �6+���#�G�3#%� 
[1] ,A��� �&B#�G��5���G����C�.�)��"��+�+E;,A�
�G�H�#&7�*%G�3&� �6I+=+.P>+�?� "#�7�?9��5��
9��",+#�G�.P>+�?�*&�"�6�P�+  

�L�!&�*���C�.�)����+�+;��?� ?���C�.�%G�
3&� �6I+=+*&�"�6.P>+�?�9��IJK�&7�����7"#�7� -�

"+P���,�#���C�.�)���  &�- %7��+%#"O?��=%���7
�  &�- %7��+��#"O?��"!+P�3&7#�*#�*=+9G��3M
8��7��+�+;����C�.�)��� ��+/��%7��+��#"O?��
=%��?��&�)A>+=+9G��N�2����.��.��HG�+)A>+53FA��
*&�"�69��IJK�&7�����7"#�7� -�,75��&�*���C�.�
)��� +?> �##�G�*&�"�6�P�+"+P��� �,�##�&���%��
)��82 �3&7"�')���G��5���?��L�=!�*&�"�69��IJK�
&7�����7"#�7� -�5��&�*/�� 9P>+ �##�G�*&�"�6�P�+
,A��G�H�=!�"#��3&� �6I+�?� �#)A>+=+9G��3M8��7   
��+�+;� �##�G�*&�"�6�P�+[1] ,A��� �&B#�G��5���G�
���C�.�)����+�+;�,A��G�H�#&7�*%G�3&� �6I+
=+.P>+�?�9��IJK�&7�����7"#�7� -�5��9��",+#�G�
*&�"�6�P�+)���G��5�� 

H�#�&'A#$��G�++?>5�����/����#�*��+��,��
)�� [6] �?�5��&����+�G�3&� �6#�&5!�)��� G+>L�%�
3M)��,� �!�� ��- & �$�&( C �+?  ��7/G � " O�?� � )��
&7��*+>L �� 7 " ��?� " # �7!�� #FA� � %�> � � �2G �?� ,� �! �� �
3&7,�*/?&?)�+C(E��=+&7!�G��3M�?�"#��3&�#{#�&6(
"�D+EFG ("��+�+E;) 3&� �6I+ #�&&7"!� 3&� �6
" � /�� 9P>+�� .��C( &7��*+>L��7"���7#�&"#��I+
z��/7+�� E������53����,7%�L�#�G�/G�"O�?�� �%G/�� 
#���#�'��7�-6!82 �,7�2�#�G�/G�3�+#��� ��7
���/����#�*#�&&����+)�� [1] �?�#�G��5���G�=+9G��
3M8��7��+�+;��?�&-+�&�,7�G�H��L�=!�3&7"�'5��
�G�+=!;G ?I+�2�#�G�3#%�)67�?��-6!82 ���#�',7%�L�
#�G�3#%�=+"#P�*�-#N�2#�� ��75�����/����#�*
��+��,��)�� [2] �?�5��'A#$�E��=9�#�&,L��+##�&=9�
3&7E�9+(�?���+��7,L��+#E�� NDVI ,�#)�� 2�
���"�?�  LANDSAT .*�G�#�&"#��3&�#�#�&6(  
"�D+EFG�?�HG�+ ��G�H�#&7�*%G����������� ��7
�&�.��#&9��IJK�%�>��%G3M ..'. 2531 - ..'. 2543 �?��G��
*��+��+��7,��!����-&�$�&(C�+? #�G��/P�=+9G��
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8��7"��+�+E;I+,7���� �-6!82 ���#�',7�2�#�G�
3#%� ��>�+?>����G�H�=!�".�� /�� B?�)��.��-! -+")%
&��+��7�L�=!�&7��*+>L��7"��2�#�G�/G�"O�?�� �%G=+���

%&�#�+)��  =+3M8��7��+�+;�,7 ?3&� �6I+
 �##�G�3#%� �-6!82 ���#�',7%�L�#�G�3#%� 

 

	���,��� 3 #�&�.&G#&7,��3&� �6I+%� �+�9��IJK�)���G��5��=+9G��3M"��+�+E; (..'. 2540-2541)          
��+�+;� (..'. 2541-2542) ��73M8��73#%� (..'. 2545-2546) 

 

�B�+? 
 

3&� �6I+&� &��3M ( �.) 
3&� �6I+&� =+N�2I+ ( �.) 

(../. - %./.)  
3&� �6I+&� =+N�2���� ( �.) 
( ./. - " .�. ��7 ..�. - C./.) 

 "��+�+E;1 ��+�+;�2 3#%�3 "��+�+E; ��+�+;� 3#%� "��+�+E; ��+�+;� 3#%� 
St1 5532.95 4346.00 4398.10 4991.30 3408.00 3770.95 541.65 938.00 627.15 
St2 949.20 1781.50 1219.50 638.90 1259.90 1034.40 310.30 521.60 185.10 
St3 831.40 1405.20 2775.85 685.60 883.10 2402.67 145.80 522.20 373.18 
St4 947.95 979.60 921.30 722.20 801.90 686.10 225.75 177.70 235.20 
St5 868.20 982.10 1012.85 457.70 613.10 828.80 410.50 369.00 184.05 
St6 2028.35 2104.50 2348.30 1602.00 1180.30 1083.70 426.35 924.20 1264.60 
St7 1508.70 3020.20 1813.35 1108.50 1367.40 816.95 400.20 1652.80 996.40 
St8 2252.65 3359.90 2877.10 1289.80 1245.40 952.30 962.85 2114.50 1924.80 
St9 2143.70 2482.00 1800.35 984.20 709.20 784.90 1159.5 1772.80 1015.45 
"O�?�� 1895.90 2273.46 2129.63 1386.69 1274.26 1373.42 509.21 999.20 756.21 
/�� % 

"�?�*#�*3M
3#%� 

< 233.73 
 �.

(10.98%) 

> 143.83 
 �. 

(6.75%) 

 > 13.27  �. 
(0.97%) 

< 99.16  �. 
(7.22%) 

 < 247.00 
 �. 

(32.66%) 

> 242.99 
 �. 

(32.13%) 

 

SD 819.66 727.08   809.22 598.65  444.58 334.38  
t-test 95% -0.850  0.593   0.049  -0.497   -1.667  2.180   
Sig. 

(2 tailed) 
0.417 ns 0.569 ns  0.962 ns 0.633 ns  0.134 ns 0.061 ns  

Q����Q	S : 13M9G��"��� 14 "�P�+ : )�� 2�"�P�+ ?+�/ 5��,�# ()�� 2�"�P�+  ?./. 2541 + )�� 2�"�P�+  ?./. 2542) / 2 ��7)�� 2�"�P�+" $��+
5��,�# ()�� 2�"�P�+ " .�. 2541 + )�� 2�"�P�+ " .�. 2542) / 2 

23M9G��"��� 11 "�P�+ )���%G�7"�P�+�?� ?)�� 2� 
33M9G��"��� 21 "�P�+ : )�� 2�"�P�+ ?+�/ ....N',�#��+ 5��,�# ()�� 2�"�P�+  ?./. 2545 + )�� 2�"�P�+  ?./. 2546) / 2 ... ()�� 2�

"�P�+ ..�. 2545 + )�� 2�"�P�+ ..�. 2546) / 2 
St1 /P�/���=!;G, St2 /P�&7���, St3 /P�"#�7�?9��, St4 /P�".9&*-&?, St5 /P�!��!�+, St6 /P�9- .&, St7 /P�"#�7 � -�, St8 /P�

+/&'&?C&& &�9 ��7 St9 /P���)�� 
ns /P�5 G ?+���L�/�;����B�%� 
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	���,��� 4 3&� �6I+&� &��"�P�+)���%G�7�B�+?%&�,���=+3M8��7"��+�+E; (..'. 2540 - 2541) 
 

"�P�+ 
"��+�+E; 

St1 St2 St3 St4 St5 St6 St7 St8 St9 "O�?�� 
 ?./. 40-41 146.65 25.60 47.10 3.40 21.65 6.85 7.75 33.25 12.70 33.88 
" .�. 40-41 157.40 94.50 25.20 7.95 16.95 92.10 20.15 63.40 56.7 59.37 
../. 40 508.30 89.00 66.70 48.7 54.60 96.60 35.20 90.20 113.30 122.51 
 �.�. 40 753.50 2.40 59.90 29.1 89.90 76.90 110.90 248.50 57.90 158.78 
#./. 40 2106.20 51.60 43.30 64.20 68.40 236.20 109.50 140.40 89.70 323.28 
�./. 40 1003.20 22.80 62.70 56.90 55.00 636.00 381.90 155.20 352.70 302.93 
#.�. 40 303.90 287.10 344.50 369.3 89.30 254.10 177.80 221.40 48.60 232.89 
%./. 40 316.20 186.00 108.50 154 100.50 302.20 293.20 434.10 322.00 246.30 
..�. 40 35.80 104.80 52.30 214.40 369.50 161.60 249.40 447.40 433.10 229.81 
C./. 40 48.90 0.00 0.00 0.00 0.00 152.70 75.60 380.60 643.80 144.62 
 ./. 41 0.50 33.60 16.00 0.00 2.30 11.60 44.30 37.60 12.50 17.60 
#... 41 152.40 51.80 5.20 0.00 0.10 1.50 3.00 0.60 0.70 23.92 

�������� : �	
�����������	
�������� ������������ 2 �	
������ �.�. 2540 - 2541 
 
	���,��� 5 3&� �6I+&� &��"�P�+)���%G�7�B�+?%&�,���=+3M8��7��+�+;� (..'. 2541 - 2542) 

 

"�P�+ 
��+�+;� 

St1 St2 St3 St4 St5 St6 St7 St8 St9 "O�?�� 
 �.�. 41 960.40 213.00 190.20 136.80 128.00 149.00 123.40 97.10 111.40 234.37 
#./. 41 456.10 373.70 132.9 176.50 69.20 90.00 207.50 206.80 109.60 202.48 
�./. 41 860.30 241.90 166.4 157.30 93.50 130.00 158.20 227.90 124.60 240.01 
#.�. 41 933.80 243.60 251.3 106.90 133.60 373.10 188.50 247.50 103.50 286.87 
%./. 41 197.40 187.70 142.3 224.40 188.80 438.20 689.80 466.10 260.10 310.53 
..�. 41 91.50 47.30 100.7 63.20 51.90 329.20 574.30 393.20 337.20 220.94 
C./. 41 13.90 5.60 6.4 5.50 9.50 83.80 301.80 651.60 526.70 178.31 
 ./. 42 82.90 1.80 1.3 3.70 47.40 122.30 256.60 273.60 290.20 119.98 
#... 42 46.70 12.70 13.1 31.60 50.50 243.50 382.30 604.10 467.10 205.73 
 ?./. 42 194.70 219.80 38.8 26.40 152.50 21.80 64.30 16.10 69.20 89.29 
" .�. 42 508.30 234.40 361.9 47.30 57.20 123.60 73.50 175.90 82.40 184.94 
 �.�. 41 960.40 213.00 190.20 136.80 128.00 149.00 123.40 97.10 111.40 234.37 

�������� : St1 /P�/���=!;G, St2 /P�&7���, St3 /P�"#�7�?9��, St4 /P�".9&*-&?, St5 /P�!��!�+, St6 /P�9- .&, St7 /P�
"#�7� -�, St8 /P�+/&'&?C&& &�9 ��7 St9 /P���)�� 
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	���,��� 6 3&� �6I+&� &��"�P�+)���%G�7�B�+?%&�,���=+3M8��73#%� (..'. 2545 - 2546) 
 

"�P�+ 
3#%� 

St1 St2 St3 St4 St5 St6 St7 St8 St9 "O�?�� 
 ?./. 45-46 178.90 83.00 130.95 105.30 38.05 139.15 81.20 118.50 83.95 106.56 
" .�. 45-46 162.10 22.10 92.10 24.10 51.35 102.55 49.55 52.40 25.70 64.66 
../. 45-46 470.35 138.05 304.20 109.50 137.05 245.7 130.1 134.95 95.45 196.15 
 �.�.  45-46 640.25 191.85 416.05 77.05 45.40 70.80 94.35 156.75 76.15 196.52 
#./.  45-46 726.00 224.85 475.42 97.70 86.70 132.40 95.15 101.90 50.7 221.20 
�./. 45-46 1112.15 115.45 613.80 55.00 53.60 185.25 75.95 120.60 62.2 266.00 
#.�.  45-46 584.10 224.60 404.35 147.20 131.75 197.65 82.25 136.45 118.3 225.18 
%./.  45-46 238.10 139.60 188.85 199.65 374.30 251.9 339.15 301.65 382.1 268.37 
..�.  45-46 59.45 18.80 39.125 68.50 60.15 347.6 422.15 688.10 496 244.43 
C./.  45-46 84.00 36.50 55.30 37.30 34.50 593.1 349.80 807.70 260 250.91 
 ./. 46 0 0 0 0 0 33.70 39.30 239.90 86.20 44.28 
#... 46 142.70 24.70 55.70 0 0 48.5 54.40 18.20 63.6 45.31 

�������� : "�P�+ ?+�/ BA�"�P�+C�+��/  "3@+/G�"O�?�� 2 "�P�+=+3M ..'. 2545-2546 
St1 /P�/���=!;G, St2 /P�&7���, St3 /P�"#�7�?9��, St4 /P�".9&*-&?, St5 /P�!��!�+, St6 /P�9- .&, St7 /P�
"#�7� -�, St8 /P�+/&'&?C&& &�9 ��7 St9 /P���)�� 

 

4. ��S�"�����\�]� 
#�&'A#$�BA����C�.�)��"�D+EFG�?� ?H�%G�#�&

�.&G#&7,��3&� �6I+%� �+�9��IJK�)���G��5��
FA��#�&'A#$�=+/&�>�+?>"3@+#�&+L�)�� 2�3&� �6+>L�I+
&� %���3M�%G�7�B�+?�+�9��IJK� &� 3&� �6I+
=+N�2I+��7N�2������7"O�?��3&� �6I+=+N�2I+ 
"O�?��3&� �6I+=+N�2����E���L�#�&"O�?���**     
"�)/6�% ��7�L�#�&"O�?��%����-#�B�+?)���%G�7
"�P�+ FA� ��%G�7�B�+?�B�+?3&7#�*�����B�+?   
/���=!;G &7��� "#�7�?9�� ".9&*-&? !��!�+ 9- .& 
"#�7� -� +/&'&?C&& &�9 ��7��)�� #�&��,��=+
/&�>�+?>�L�#�&'A#$�=+9G��3M�?�"3@+8��7"��+�+E; 
(9G��"�P�+ ?+�/  ..'. 2540 - "�P�+" $��+ ..'. 
2541) ��7=+9G��3M8��7��+�+;�  (9G �� "�P �+

 �B-+��+ ..'. 2541 - "�P�+" $��+ ..'.2542) 
&� BA�3M8��73#%� (9G��"�P�+ ?+�/  ..'. 2545 - 
"�P�+.N',�#��+ ..'. 2546) .*�G�=+9G��3M��+�+;�
 ?3&� �6I+"O�?�� �#�G�=+9G��3M8��73#%���73M
8��7"��+�+E;��7#�&�.&G#&7,��3&� �6I+=+N�2
I+ .*�G�=+9G��3M8��7��+�+;�/G�"O�?��3&� �6I+
+���#�G�=+3M8��73#%���73M8��7"��+�+E;�L�!&�*
=+N�2����.*�G�=+9G��3M8��7��+�+;�3&� �6I+
"O�?�� ?/G� �#�G�=+9G��3M8��73#%���73M8��7       
"��+�+E;FA��,�#H�#�&'A#$�,7���"#%"!D+�G�3&� �6
I+"O�?��=+9G��3M8��7��+�+;� ?/G�3&� �6I+"O�?��
 �##�G�=+9G��3M8��7"��+�+E; ��G��5&#D%� 
3&� �6I+"O�?��)���-#�B�+?=+3M8��7��+�+;�,7
 �##�G�3&� �6I+"O�?��=+9G��3M8��7"��+�+E;��7
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3M8��73#%�".?��"�D#+�����73&� �6I+"O�?��=+3M
"��+�+E;,7+���#�G�3&� �6I+"O�?��=+3M8��73#%�
"�D#+���"�G�+�>+ 

,�##�&��"/&�7!(����B�%�.*�G�3&� �6I+
)���%G�7�B�+?�?�"3@+9G��"�P�+"�?��#�+=+3M8��7   
��+�+;�,7 ?/G� �##�G�=+9G��3M8��7"��+�+E;��7
3M8��73#%�".?��"�D#+���#�G��/P� ?/�� �%#%G��#�+
�**5 G ?+���L�/�;����B�%� !&P�#�G��5���G����C�.�

)��"�D+EFG5 G ?���C�.�%G�3&� �6I+=+8�.&� )��
.P>+�?���> �! �)��9��IJK ��G ��5���%G " P���L�#�&
��"/&�7!(��#�G���%G�7�B�+?9��IJK�H�#�&��"/&�7!(
����BA�=+9G��3M8��7"��+�+E;,7 ?H�#&7�*%G�
3&� �6I+=+*&� "�6"#�7�?9����7���C�.�)��        
��+�+;�,7 ?H�#&7�*%G�3&� �6I+=+*&�"�6
9��IJK�&7�����7*&�"�6"#�7� -�"�G�+�>+ 

 

	���,��� 7 ���C�.�)��"�D+EFG�?� ?H�#&7�*��G�� ?+���L�/�;%G�3&� �6I+�?��B�+?9��IJK�)���G��5�� 
"��+�+E; 3#%� ��+�+;� 3#%� 

"�P�+ "#�7�?9�� "�P�+ "#�7�?9�� "�P�+ &7��� "#�7� -� "�P�+ &7��� "#�7� -� 
 ?./. 40-41 47.10  ?./. 45-46 130.95  �.�. 41 213.00 123.40  ?./. 45-46 83.00 81.20 
" .�. 40-41 25.20 " .�. 45-46 92.10 #./. 41 373.70 207.50 " .�. 45-46 22.10 49.55 
../. 40 66.70 ../. 45-46 304.20 �./. 41 241.90 158.20 ../. 45-46 138.05 130.1 
 �.�. 40 59.90  �.�. 45-46 416.05 #.�. 41 243.60 188.50  �.�. 45-46 191.85 94.35 
#./. 40 43.30 #./. 45-46 475.42 %./. 41 187.70 689.80 #./. 45-46 224.85 95.15 
�./. 40 62.70 �./. 45-46 613.80 ..�. 41 47.30 574.30 �./. 45-46 115.45 75.95 
#.�. 40 344.50 #.�. 45-46 404.35 C./. 41 5.60 301.80 #.�. 45-46 224.60 82.25 
%./. 40 108.50 %./. 45-46 188.85  ./. 42 1.80 256.60 %./. 45-46 139.60 339.15 
..�. 40 52.30 ..�. 45-46 39.125 #... 42 12.70 382.30 ..�. 45-46 18.80 422.15 
C./. 40 0.00 C./. 45-46 55.30  ?./. 42 219.80 64.30 C./. 45-46 36.50 349.80 
 ./. 41 16.00  ./. 46 0 " .�. 42 234.40 73.50  ./. 46 0 39.30 
#... 41 5.20 #... 46 55.70    #... 46 24.70 54.40 
SD 187.37    79.00 131.54    

t-test (95%) -2.996    2.672 3.064    
Sig.  

(2 tailed) 
0.012*    0.023* 0.012*    

! ��"!%- : *+���L�/�;�?�&7��* 0.05 
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5. ��		���������� 
)�)�*/-6#& �-%-+�� ������?�9G���+-"/&�7!(

)�� 2�3&� �6+>L�I+%� �B�+?9��IJK�)���G��5��".P�� 
=9�=+#�&��,��/&�>�+?> 
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