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	X�Ê  699 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �ä  �ë  �ë  �ç  

���¾  706 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ä  �ä  �ë  �ë  �ç  

�u�^  708 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ä  �ä  �í  �ä  �ç  

�ß�s�~  730 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �æ �à  �ç  �ç  

�k�‹  735 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �ä  �à  �ç  �ç  

��	¤  741 �ç  �ç  �ç  �ç  �à  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �æ �æ �æ �ç  

�Ï�‚  744 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �à  �æ �æ �à  

�o�   748 �ç  �ç  �ç  �æ �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �ä  �à  �æ �ç  

���m  749 �ç  �ç  �ç  �æ �à  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �ä  �à  �æ �ç  

	s�ú�^  753 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ë  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  

�U�ó  754 �ç  �ç  �ç  �ç  �ç  �ä  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �à  �æ �æ 

�/�^  755 �à  �à  �à  �à  �ç  �ç  �ç  �ç  �ç  �æ �æ �ç  �ç  �ç  �ç  �ç  �ç  

���Î  757 �ç  �ç  �ç  �ë  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ä  �ë  �ë  �ë  �ç  


�
�  759 �ç  �ç  �ç  �æ �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �à  �æ �æ �ç  

�«�ä  761 �ç  �ç  �ç  �ç  �ä  �í  �ç  �ç  �ç  �ç  �ç  �ç  �æ �æ �ä  �ä  �ç  

�^�¡  762 �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �æ �æ �à  

�²�´�g  765 �ç  �ë  �ç  �ë  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ë  �ë  �ë  �ë  �ç  

���ß  766 �ç  �ç  �ç  �ç  �ç  �ä  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �ä  �ë  �ë  


±�h  777 �ç  �ç  �ç  �ä  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �ç  �æ �ä  �à  �æ �ç  

  �ä    Ps jump / Ts drop / Vs increase / no Ts diurnal cycle (1,2,3,4) 

  �í    Ps jump / Ts drop / Vs increase / suppressed Ts diurnal cycle (1,2,3) 

  �æ   no Ps jump / Ts drop / Vs increase / no Ts diurnal cycle (2,3,4) 

  �à    no Ps jump / Ts drop / Vs increase / suppressed Ts diurnal cycle (2,3) 

  �ë    no Ps jump / Ts drop / no Vs increase (2) 

  �ç    no obvious impact 

 

o360
wlon-elon

Ratio=     (6) 

�7�Í NCEP-NCAR reanalysis�÷�±	1�Þ�ë

	ë
a 2.5° ´  2.5°�”�‡
à�)
My �´
"�Å�•����	1�–

	ë (120°E 	u	h )�G�—�Ð117.5°-122.5°E 
a�¤�î�”

���¤ (6)�m	1 elong=122.5°E�” wlong=117.5° E�–

�‡ �¤ (5) �m �” V 
a 	¤ �ç �{ 	1 �� �ñ �‡ �– 	ë

117.5°-122.5°E 	1���A�” Ps
a�†
ÿ�Û� �̃” a 
a�†


ú�ê�‰�” g 
a
ù�:�ã�’	ë�–  

�?�?�?�?�•�•�•�•�è�à�è�à�è�à�è�à�³�³�³�³

(�+�+�+�+ ) �4
ÿ���“�4
ÿ���“�4
ÿ���“�4
ÿ���“  


U 2004�£ 12 �´ 1 �²�) 2005�£ 3 �´ 31 �²

�e���“�) 16 �»�4
ÿ�•���”�M���‘�[�?�!�´�t	1

� �“ (�¢�!�´�t
Œ�• 6 �[�´ )�” 25 �!�“�@� �“�÷

�±�]�m�ß�Ÿ�¶ 2 �!�“�@�¢�²�u�+�!�´�t	1�5	ë

�‡ 24 �[�´�ƒ�@
þ�1 4�:�–�z���Ð 2004�£ 12 �´



 

�g 4�g  

28 �² 12 �´ (�†�±�´�”�¨ LST)�ß 2005�£ 1 �´ 1

�² 12 �´ (LST)
a�� (	d�+ )���…�Ô���“	1�ƒ�r�–

	d�+�é�B�•
D�Z�t�����š�Û�Ç�3�1��	��â�•�”

�#�+	��‡ 12 �´ 28 �² 12 �´�ß 29 �² 18 �´�”�¶

17 �!�@�à
ü�4
ÿ���|�›�Æ�”�#�+�!�›�Æ�à
ü�‡

�/�^�@�– 12 �´ 29 �² 24 �´�ß 30 �² 12 �´
a�Í�I

	<�¾�”�5	ë�²�¶�Ô�é	1�@
þ�â�•�”�¥�Ö�‡ 30

�² 12 �´	s�ú�^���“�)�5	ë��
þ�” 30 �² 18 �´�/

�^�@���“�)�5	ë��
þ�V���’�ã
N�”
w���‡ 31

�² 06 �´�ç�•	1 6 �!�@�Ÿ���“�)�5	ë��
þ�” 31

�² 18 �´�È�1	s�ú�^�I�/�^���!�Ï�^�“�@�”�d
Š

�Ÿ�à
ü�1�4
ÿ���|	1�›�Æ�–	s�ú�^�@	1�›�Æ�È

�‡�”�²�´�g�@�ý���“�)�5	ë	1�â�•�”���’�â�•

�l�Ô�é�–
U�<�2�´�)�?�´	1 16 �»�4
ÿ���| (	d

�� )	s�ú�^�I�²�´�g	1�›�Æ�Ÿ
Œ�™�ã�‡�–�²�´�g

�‡�<�2�´�I�?�´	1�5	ë�â�•
Þ�º�+�•�2�´�Ô

�é�”��
"�/�^���²�¶�Ê�ÿ	s�ú�^�I�²�´�g�+�•

�2�´�5	ë
þ�����[	1
ü�=�–�•���Ï�^�@	1�5	ë

�â�•�ý����
S�	�[� �˜�–  

 
�y 1 �����ß�• (�ó�y )�I�ë�• (���y )�Í�Û�˜ (Ps)�•�5	ë (Ts)�I���ñ (Vs)�_�´�t�â�•	1�3
ÿ�y  �”�©�W�´

�t
U 2004�£ 12 �´ 25 �²�) 2005�£ 1 �´ 26 �²�–�‡�†
ÿ�� (Vs)�m�”�­���ô	d�B�ç���‰�f�U�Í
13 -ms �”�t�6
a 13 -ms �–  



 

�g 5�g  

16 �»�4
ÿ���|	1�!�Â�m�”�#�+�´�t�È
D�à


ü�‡	1�›�Æ
"�È�ë�É�I�È�æ�É�”���Û�5��
þ�u�´

�ç���ú
N�”���Ê�5	ë�@
þ�I�Û�˜�B�’	1��	ë�U

�Í�²���é�V�ê�²���é��	ë�–
a�é�B�4
ÿ�™�ë�•

�I�ß�•���|	1�•���”�z���	�C Chen et al.(2002)

	1�Ú	�
2�“�@
U�ç�“	¤
ˆ�h���“�Û�˜�•�5	ë�•

���{�I���’�_�´�t	1�”�²�â�•�–�Ð 2004 �£ 12

�´ 25 �²�ß 2005�£ 1 �´ 26 �²
a���”�y 1 �é�B�Û

�5�¶ 4 �!�Ô�é	1���5�����”�•
É�½�“�@�‡ 2004

�£ 12 �´ 29 �²�I 2005�£ 1 �´ 1�• 9�• 16 �²�Ÿ�à


ü�1���5�–���5�à
ü�´�‡�ë�ê�•�ô�¶�º���Ô�é

	1�ç���ú
N�Ö�‡�ß�ê�•�ô�¶�º���Ô�é	1�Û�˜�’

�Ï�–�•���ß�ë�ê�•�•��	1�ý���‡�2�•�?�´�}�¥

�˜�‡�”��
"�ß�ê�•���5�V�ç���ú
N	1�Â	•�‡�?

�´�º���Ô�é�–  

�4
ÿ���|�™�����š�Û	1���|�_���Ï	ë�Ö�l

�u�”�‚�l�u�Ï	ë	1�“�@�Ñ��
ˆ�h�½�à	1	¿	4�3


ÿ�y (Chen et al. 2002)�	�ñ�Ð�'
ü�•���•���–�Ð

12 �´ 31 �²�I 1 �´ 16 �²
a���”�y 2 �ñ�Ð�é�B�—

�«�•���»���5	1�š�Û�Ó�-�ý�¤�l�u�–�‚
a�ˆ�¥

�•���»
U���†�)�Ï�^�Ÿ�à
ü�1
þ�5�”��
"	›	C


U
É�½(�Ï	ë�š 19m)�)�²�´�g (�Ï	ë�š 1014.8m)

�Ÿ�à
ü�Û�˜�’�Ï	1
ü�=�”�é�B��	<�Û	1	¦	ë
ª

�¶�+�OXR�†�¡�™�Ö	õ	C�‡�à
ü���5	1�u�´�›�¶


É�½�I���m�à
ü�1�Þ�‡	1�Û�˜�’�Ï
ü�=�”�é�B

��	<�Û	z
D
Í�3�–�ü���”�Û�5�‡ 1 �´ 14 �²�r�h


þ���”�u�´
U
É�½�)�/�^ (�Ï	ë�š 3850.1m)�Ÿ�à


ü�Û�˜
þ��	1
ü�=�”���Ê
þ���_�Ï	ë�ú�ã�”�é

�B�¶
á�R�ô�_�4
ÿ�•���–�¬�Ð�”�Å�•�•�����“

�è�à�ñ�Ð
‚�õ 12 �´ 31 �²	1���5
"�7
N�ú�U�¬

���Û�x	¤���—�«�” 1 �´ 16 �²	1���5
"�7�Í	��R

�•���—�«	1�–  

 

 

�y 2 �����l�u�Ï	ë	1�“�@�Í�Û�˜ (Ps)�•�5	ë (Ts)�I���ñ (Vs)�_�´�t�â�•	1�3
ÿ�y�”�©�W�´�t
U 2004

�£ 12 �´ 25 �²�) 2005�£ 1 �´ 26 �²�–  
 



 

�g 6�g  

(�2�2�2�2 ) �é
L���“�é
L���“�é
L���“�é
L���“  

 

1. �?�K���ñ  

�y 3 
a 2004�£ 12�´ 28�²	1�?�K���ñ�I�’

	ë�ï�–�Ï���° 200 hPa�±�?�K���ñ�é�B�‡	y�ò�Ï

�:�ß	¤�á	1�q�±�^�ô�¶�+�!�Ô�é	1�?�}�m�¨

(30�CN, 100�CE)�”
L�5�¼�m�¨	1�Û
L�È�1���Þ�U�¬

�ë�ç�ô
��•�^�ò�•	s�®���ç�Ð���”�È�Ì
Þ	1
"

�-�Þ	¤�ê
ú	1���q	ë
I�?�K�Û
L�–�y 3b �é�B�V

	›
ê�Ï���?�}�m�¨
Œ�™�¨�‡�����° 925 hPa�±	1

�?�K���ñ	ž�é�B�¶�Ô�é
U�ç�ê
ú 30�CN 	u	h�“

	¤�ê
ú�?�K	1�Û
L�–�ü���”�y 3a	1�m�Ï�®	ë�ë

�ç�œ��
I�B	1�Ï���?�K���ñ�é�B
U�;�×�ç (50�C

N, 170�CE)�“�Y	Ö�Ž�¢�~	u	h (25�CN, 160�CW)�¶�+

�ë�ç�ß	¤�è�{	1�?�K
E�”�Ö�‡�����H�¶�?�}
E

�V�p
Œ�™�¨�–�V	›
ê�?�K
E
Œ�Â�$	1�‡�Ï���¶

�²�!�ß	¤ (35�CN, 140�CE)�I�Í�"�ÿ�¢�~ (25�CN, 160�C

E)�B�±	1�?�}�Û
L�m�¨�”�‡����	ž�¶
Œ�]�>	h

�����V��	ó�•�ç�B	1�?�}�Û
L�–�•�!�����?�}

�Û
L�m�¨�ñ�h
"�9�)�ô�_�²�!�ß	¤�Ï���?�}	1

�@�¨�Û
L�I�ô�_�U�¬���Ï�˜	¤���Ö
U��
J�U�¬


L�à	1�?�K�Û
L�ª�ƒ�n�«	1�–  

2005 �£ 1 �´ 1 �²	1�?�K���ñ�I�’	ë�ï (�y

4)�é�B 12 �´ 28 �²	1�q�±�^�?�}�m�¨�b�“�ß��

�ß���m (30�CN, 110�CE)�”	s�®���ç�B	1�?�K�m�¨�H

�“�ß���ß�q	ë�B	< (22°N, 80°E)�”�q	ë
I�B	1��

���?�K���ñ���²�¶�œ�U	1�â�•�–�œ��
I�B	1�Ï

���V�����?�K���ñ�‡�?�š�p�ƒ	¥�¶�é��	1�â

�•�–�y 4a�é�B 1 �´ 1 �²�‡�œ��
I�B�¶���!�Ô�é

	1�Ï���?�K�m�¨�”�‰��
"�ë�ç�œ��
I�B�Þ�„��

�~	¤�± (40�CN, 155�CE)�ß��	ó�•�ç�ß�ç�± (25�CN, 

140�CE)	1�Þ�ß�ç�“�ë	¤�è�{	1�?�K
E�I�Y	Ö�Ž

�¢�~	u	h (25�CN, 160�CW)	1�?�K�m�¨�–���!�?�K

�m�¨�p�t�‡�D�²�µ	u	h
ª 30°N 	ž�¶�+�!�?�}

�m�¨�–���!�?�K�I�+�!�?�}�m�¨�‡���� (�y 4b)

�Ÿ�ñ�Ð
Ž�)
Œ�™�¨	1�?�}�V�?�K�m�¨�–  

2. 
•�����ñ  


a�1�Þ�?�K���ñ�I�é
L�Ó�-	1�Â	•�”�Á
Þ

�À�.�V�?�K���ñ�»�}	1
L�$�G�I
•�����ñ�–

2004�£ 12�´ 28 �²	1
L�$�G�I
•�����ñ�é�B�‡

�y 5�”�™�C�y 3 	1�?�K���ñ��
Ž�ñ�Ð�Ç
ü�Ï��

	1�q�±�?�}�m�¨�ï�Í�q	ë�Ï�˜�i	1�ß�á�”�Ö�m

�Ï�®	ë�ë�ç�œ��
I�B	1�Ï���?�K�m�¨�ï�Í
U�„

���~�“�Y	Ö�Ž�¢�~�©���œ��
I�'�ë�ç�ß	¤�è�{

	1�ç�B
á�R	1�ß�á�–�ü���”�y 3a �²�!�ß	¤ (35�C

N, 140�CE)�I�Í�"�ÿ�¢�~ (25�CN, 160�CE)�B�±	1�Ï

���?�}�m�¨	ž�ï�Í�ß���Ì�R�I��	ó�•�ç�˜�Û
•

�p�t	1�ë���ô
L�Ì�W�ï�œ�–�y 3b ����	u	h��	ó

�•�ç�B	1�����?�}�Û
L�m�¨�¬�™�¨	1
•��
L�ñ

(�y 5b)
"��	ó�•�ç�˜�Û
•�I�U�¬�˜�Û
•�p�t
U

��	ó�•�{�²�!�•�ü	1���R�–��	ó�•�ç�˜�Û
• (28

�CN, 130�CE)�¶�Ô�é	1�%�˜�è�Ì�”�U�¬�˜�Û
• (35�C

N, 105�CE)	ž�¶�Ô�é	1
™�˜�è�Ì�”���‡���� (�y 5b)


"�˜�Û
•�Ö�Ï�� (�y 5a)
"�+�!
á�R�–  

2005�£ 1 �´ 1 �²	1
•�����ñ�I
L�µ�ñ�é�B

�‡�y 6�–�º���y 5 �V�y 6�”�Ç
ü�D�²�µ�Ð�ë	1
L

�ñ�n�¤�È�1�Ô�é�“�ß���ï	1�ý���p��
��!�B�â

�•�l�U�”��
"�œ��
I�B	1
L�ñ�n�¤	ž�¶�Ô�é	1

�•�â�–�ß�œ��
I	t�¾�Ï�˜�‡ 1 �´ 1 �²�b� �u�S�”

	t�¾�Ï�˜	1�ë�á�¶
á�R
U	s���9�¢�~�“�ç���m

�œ��
I�•�ü�”�����H�ñ�à
Œ�u	1
á�R�”�™�C�y

4 �ñ�Ç
ü�¼
á�R�ô�¶�Ô�é	1�����?�}�V�Ï���?

�K�Û
L�–�ü���”�‡�²�!�ß�±�ë�ç�œ��
I�B	1�R

�µ	›�´�H�ô�_�¶�Ô�é	1�����?�}�V�Ï���?�K�Û


L�–�_���ß�œ��
I	t�¾�Ï�˜	1	ì�E�”�ß���Ì�R

	1���˜�¤�î�_�p�ú�U�”����	1�ß���U�¬�˜�Û
•

�I�œ��
I�Ï�˜	1�¡	ë�H�Ô�é�ú�ã�–�y 3 �ß�y 6

�é�B
U 2004�£ 12 �´ 28 �²�) 2005�£ 1 �´ 1 �²

�Z�t�”�Ç�3�‡����	1��	����j (	d�+ )
"�U�¡	ë

�é
L�é���â�•	1�ô
�
ü�=�–  

 

3. �®�{���A	¤�ç	¿	4�é
L  

120°E 	u	h	1���A	¤�ç	¿	4�é
L�ñ�7���f



 

�g 7�g  

 
�y 3 2004�£ 12 �´ 28 �²	1�?�K���ñ�I�’	ë�ï�” (a) 200mb�” (b) 925mb�”�!�m�’	ë�ï ( c )	1�â�ï
a

12610 -sm �–  

 

 

�y 4 �u�y 3�”��
a 2005�£ 1 �´ 1 �²�–  

 

(a) 

(b) 

(a) 

(b) 



 

�g 8�g  

 

�y 5 2004�£ 12 �´ 28 �²	1
•�����ñ�I
L�µ�ñ�” (a) 200mb�” (b) 925mb�”�!�m
L�µ�ñ (y )	1�â�ï
a
12610 -sm �–  

 

 
�y 6 �u�y 5�”��
a 2005�£ 1 �´ 1 �²�–  

 

(a) 

(b) 

(a) 

(b) 



 

�g 9�g  

 
�y 7 �‡ 120�CE 	1	¤�ç�{	¿	4�é
L�ñ

My �”�â�ï


a skg/ �” (a) 2004�£ 12 �´ 28 �²�” (b) 2005

�£ 1 �´ 1 �²�–�­��	d�B�®�{���‰�f�”
á�å

	d�B�ë���”
Í�å	d�B�ß���”�â�ï
a 1-ms �– 

 
�y 8 ���� 25 �!�“�@	1�²	x�f�°�â�ï�š
Á�Ï�±�”

(a) 2004�£ 12 �´ 28 �²�” (b) 2005�£ 1 �´ 1

�²�–  

 

 

�• �f �$�G ( My ) �é�B	1�ô
� �é
L	¿	4�3
ÿ	d

�B�”�ö�¼�h�¥���1�Þ���j�I�]�†	¶���<�é
L

(local Hadley circulation)	1�Â	•�– 2004�£ 12 �´

28 �²�V 2005�£ 1 �´ 1 �²	1���f�•�f�$�G�‰��

�é�B�‡�y 7a�V 7b�”
My 	1
ä���ô	d�B�‰�´�¾�é


L�”�M���‡�ç�ê
ú�7���Ï�®	ë	1�@�¨�Û
L�I��

�� �® 	ë 	1 �B �’ �Û 
L �4 �« 	1 	4 
w �é 
L (direct 

circulation)�”�%���ô	d�B�­�´�¾�é
L�M���t
w

�é
L (indirect circulation)�–�º���y 7a�V b �Ç
ü�”

10°-35°N 	1�®	ë�¤�î	1	¤�ç�é
L�‡ 2004�£ 12

�´ 28 �²�F�Í	¤�±�B�’�ç�±�@�¨	1	4
w�é
L�”�Ö

�‡ 2005�£ 1 �´ 1 �²	ž�F�Í�ç�±�B�’	¤�±�@�¨	1

�t
w�é
L�”���� (25°N)	u	h	1	¿	4�±�{�é
L�‡

2004�£ 12�´ 28�²
a�B�’���ï�Ö 2005�£ 1 �´ 1

�²
a�@�¨���ï�–�•���Â	•�ˆ�¥�‡�y 3 �ß�y 6 	1

�U�¡	ë�é
L�ñ���l�Ô�é�”���ñ�Ð
U�U���“�@	1
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Monitoring the Winter Frontal Impacts on Taiwan Cli mate:  
December 2004 to March 2005 

 

Mong-Ming Lu  Ying-Hsiang Lo 

Research and Development Center, Central Weather Bureau 

 

ABSTRACT 
An operational Taiwan winter climate monitoring system is proposed based on the methodology 

presented by Chen et al. (2002). Using the period from December 1, 2004 to March 31, 2005 as the target, 

we established a prototype system and demonstrated that the system can detect the frequency of winter 

front passage and their impacts on the local weather. The strength of the cold air mass measured by its 

influence and the associated large-scale circulation patterns can also be monitored. The proposed system 

can be a useful tool for the Central Weather Bureau to produce comprehensive climate analysis reports. 

 

 

Key words: climate monitoring, winter fronts, cold surges 
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A Study on the Supplement of Astronomical Tidal Data 
 

Chiung-Chu Huang1    Beng-Chun Lee2    Chia Chuen Kao3 
1 Coastal Ocean Monitoring Center, National Cheng Kung University 
2 Department of Environmental and Hazards-Resistant Design ,Huafan University 
3 Department of Hydraulics & Ocean Engineering, National Cheng Kung University 

 

ABSTRACT 
The purpose of this paper is to imitate different missing data ratio by using harmonic analysis 

method in order to analyze the observed long-term tide data.  After comparing the retrieved data with the 

original data, it is shown that the supplement is reasonably acceptable when the loss of the data rate is 

lower than 20% or above than 60% corresponding to the data record length of one year or more than two 

years respectively.  If the ratio of data loss is above 20% with the data record length between one and 

two years, the supplement cannot recover the primary amplitude for the tide component 2S , 1K  and 

aS . The reason is that the amplitude of tide components 2S  with 2R  and 2T , 1K  with 1y  and 1S , 

aS  with saS  are mutually affected.  Considering two components with close angle frequencies that 

constitute the resultant tide within a period of two years, it is recommended to make the supplement for 

two years in order to acquire better results. 

 

Key words: harmonic method, tide component 
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ü�Ê�ÿ�Ï�˜�±
L�p�š�Û	À�ª�– 25 �²��	¤�†�ô�¶

�4
ÿ�3�«�”�u�´�¼�+�4
ÿ�Í 25 �² 12z �r�h�ß

���”�
�4�•�‰�b�^�5�ß�ç�”�‚�¼�ñ�.
a���Ï�˜

�¨�:�›�&����	u	h�ç
��”�•�+	��U�¬���Ï�˜�è

�”�°�y 3.1e�±�–  

(�2�2�2�2 ) �S�¤�„�•�—�“�@
Œ�Â�¤�˜�õ�S�¤�„�•�—�“�@
Œ�Â�¤�˜�õ�S�¤�„�•�—�“�@
Œ�Â�¤�˜�õ�S�¤�„�•�—�“�@
Œ�Â�¤�˜�õ  

�Q�7�• (Standard Deviation)�†�¤�•�@�š  

msmcwbi XXA -= ? ? ? 3.1 

�!�m�š Xcwb 
a�Û�=�]�“�@�”�´� �“�÷�±   

�G���” Xmsm
a MSM 
Œ�™�“�@�ï�œ�p�â�š�A�à

�÷�±�–  

NA �
=

=
N

1i
i /A ? ? ? ? 3.2 

N�š
a� �“�»�G�–  

�7 (3.1)�V(3.2)�¤
S�)�Q�7�• S�š  

N

AA
S

N

i
i

2

1

)(�
=

-
=

 

�Q�7�•�[�”	d�B�S�¤�V� �“�•�O�[�–  

�!�»
”�Ò	•�Ð�Û�=�] 2003�£ 1�´ 22�² 12z

�ß 25 �² 12z�‰�ë�ñ�S�µ�”�è�à�é�B�” MSM �S

�¤�¢�[�´�A�à�p�ç��
ÿ�Û�˜�ñ�V� �“���Q�7�•

�› 0.19 �ß 0.97hPa�”�u�´���’�Q�7�•��
a 0.05

�ß 3.56m/s�”�„�•���U�”�!�»�!�Â�e
à�S�µ 72

�[�´�”�À�í�è�à�°�•	d 3�±�–  

 

    a     b      c 

 

 

 

 

 

 

    d     e 

 

 

 

 

 

 

�y 3.1 �'
� 92 �£ 1 �´ 22 �² 12Z �ß 24 �² 12Z �†
ÿ�š�Û�y�” (a)
a 22 �² 12Z�” (b)
a 23 �² 00Z�” (c)


a 23 �² 12Z�” (d)
a 24 �² 00Z�” (e)
a 24 �² 12Z�–�°�´�Þ�²�!�Û�=���†
ÿ�š�Û�y�±  



 

�g 35�g  

���’�»���Â���¼�³

���’ (m/s) 

   a      b       c 

 

 

 

 

 

 

 

 

   d      e       f 

 

 

 

 

 

 

 

 

 

�y 3.2 �Ð�'
� 92 �£ 1 �´ 22 �² 12Z 
a�S�¤	c�h�ñ�p����	u	h�ç
ÿ���ñ�C�“�y�” dp 	d�Û�˜�•�”� �µ

	d
ä�˜�ô�M�—
Œ�™���˜�ô�– (a)�C�ô�# 5 �[�´�y�”�����¡���é�ë�ç���– (b)�C�ô�# 14 �[�´����

�¡���é�ç���– (c)�C�ô�# 27 �[�´�����¡���é�ß�ç���– (d)�C�ô�# 42 �[�´�����¡���é�ß���´�–

(e)�C�ô�# 55 �[�´�����¡���é�ß	¤���– (f)�C�ô �# 69 �[�´�����¡���é	¤���–  

 

	d 2 �z�ˆ�†�n�ö�G�°�C�ô�# 14 �[�´�±�–  

K �š (27�CN�™123�CE) 
���’�š 11.73m/s 

Hmax 

�°�S�¤�A�à�È
�U�Ï	ë�™�†�¡�±  

F0 
(Froude Number) 

R0 
(Rossby Number) 

B 
(Burger number) 

�U�¬�ß	¤�Ë�ª�°�ó�Ž�^�±  963 1.19 1.78 1.49 
�����†�ô�°�m���^�g�±  2766 0.42 3.55 8.55 

 

	d 3 �S�¤�A�à�V�“�@� �“�p�ç��
ÿ�Û�˜�•���’�â�•�„�•�º��  

 �Ò �@�V�S�¤
Œ�™�ï�œ�A�à�C�ô�ñ�Q�7�•  

�����¡�ï�œ�Û�˜ (hPa) 0.19 

�ß�s�~�ï�œ�Û�˜ (hPa) 0.97 

�����¡�ï�œ���’ (m/s) 0.05 

�ß�s�~�ï�œ���’ (m/s) 3.56 



 

�g 36�g  

 

�y 3.3 �7�S�µ�����ç�y���ñ�3
ÿ�y�é�B
N���Ç�v�Ï	ë�U
ª�ß 900-925hPa�–  

 

 

(�?�?�?�? ) ���ñ�Ý�â���ñ�Ý�â���ñ�Ý�â���ñ�Ý�â  

MSM �S�¤�C�ô�# 0-6 �[�´�A�à�é�B�™����

�¡
a�ë�ç���´�”�����ç�•�ç
ÿ�à
ü 11m/s�Ð�B

�p
N���’�ô�”�u�´�‡�����ß�•�ç
ÿ�à
ü 14m/s

�Ð�B�p
N���’�ô�°�y 3.2a�±�–�7�;�����s	ó

(Bernoulli eq.)�Þ�)
N���ô�Ç�3�ï�œ�™�]�����¡


a�ë�ç���´�”�����ë�•	��ç
a�Û�˜���Ï�ô�”
Œ

�™�†�����ß�•	��ç
a�Û�˜�����ô�”�¬�Ð�����ß

�•	��ç���’�U�Í�����ë�•	��ç�–  

���� �¡ 
a�ç�� �´
a�S�¤�A�à�# 7-20 �[

�´�”
N���ô�b�^�5�����ç�y�Ê�%�“�����ç�y	¤

�$���ï  (11m/s �Ð�B
N���ô�”�¡	¤�� )�™�¼�´
a

�����ç�y���:�È
N�´�Z�”�7�°�y 3.2b�±�ñ	5��

���ç�•	��ç
a�Û�˜���Ï�ô�”
Œ�™�†�����ß�•	�

�ç�•�����ç�y
a�Û�˜�����ô�”�¬�Ð�U���ô�à
ü

�‡�������á�ç
��”�u�´�����ç�•�ç
ÿ���’�Ô�é

	1�‡�‡�”�M�������ç�•�ç
ÿ�9�)�����†�n��

�|�”	f��
ÿ���3�]�•�Ï�˜�i�”���’�r�h�‡�‡�”

�¼�+
ü�=�u�L�H�à
ü�‡XÂ	ì	��ç�”�n�«�:�‚�u

�L
"�9�†�n���|�”�H�	
"�9�)�U�¬�ß	¤�Ë�ª	t

�’�”	f��
ÿ���3�]�•�Ï�˜�i�”���’�r�h�‡�‡�–  

�]�����¡
a�ß�ç���´�°�S�¤�A�à�# 21-36

�[�´�±�����ç�y���:�”�ì�‡�‡�”
N���ô�{�ç� �̄”

�������ë�•	��ç�}�¶
N���°�y 3.2c�±�–  

�����¡
a�ß���´�°�S�¤�A�à�# 37-46 �[

�´�±�”�7�y 3.2d�ñ	5�����ç�y���:�‡�‡�ß�v�M

�Ð�@�”�]�����¡
a�ß	¤���´�¨
a�S�¤�A�à�#

47-61�[� �́”�7�°�y 3.2e�±�¼�´
a�����ç�y���:

�È�Þ�‡�´�Z�”��
"�����ç�y	¤�•�V�£�S�ç�y�L


z�p�ç
��à
ü 11m/s�Ð�B
N���ô�™�����¡
a	¤

���´�¨
a�S�¤�A�à�# 62 �[�´�Ð	õ�”�����ç�•�ç


ÿ�•�£�S�ç�y�A�à
ü 11m/s �Ð�B
N���ô�°�y

3.2f�±�–  

�!�»�e
à�S�µ 72 �[�´�”�Ö�����ç�y�à
ü

11m/s(6�M)�Ð�B
N���’
a 40�[� �́”�à
ü 14m/s(7

�M)�Ð�B���’�¶ 19 �[�´�–  

�7�S�µ�����ç�y���ñ	¿	4�3
ÿ�y�Ç
ü����

�ç�y
N���Ç�v�Ï	ë�H
"�U
ª 900�ß 925hPa�°�y

3.3�±�™�¬�Ð�C�ô�3�I�ñ�7�†
ÿ�y�V 925hPa�Ï

	<�y�3�=�ß�ç�q���´�Z�����ç�y�—�#	h�ç
�
N  

 



 

�g 37�g  

 

 

 

�y 3.4 �����¡� �“�@�v�!�x
D���{�â�•�°�ë�ç�•�ç�•�ß�ç�•�ß�•�ß	¤�•	¤���±�”�ß�•�ç
ÿ�l�›�¦��

�´�t�������ç�y�°�”�Ö�Ê���’�M��
N�–  

 



 

�g 38�g  

H

L 
1014 

1014 

1015 

1015 

1016 

1016 

1017 

1017 

1018 

1018 

18.9 

 

H 

L 

H 

���ï�ª�–  

(�������� ) 
N���C�ô
��Q�p	ì�E
N���C�ô
��Q�p	ì�E
N���C�ô
��Q�p	ì�E
N���C�ô
��Q�p	ì�E  

�Ò �@���ñ�´�g�y�»�}�S�µ�����ç�y�—����

�ß�•�ç
ÿ���ñ�´�g�y�é�B�°�y 3.4�±�”�����¡� 

�“�@�¶�v�!�x
D���{�â�•�°�ë�ç�•�ç�•�ß�ç�•

�ß�•�ß	¤�•	¤���±�”�Ê�����ß�•�ç
ÿ�l�›�¦��

�´�t�������ç�y�°�”�Ö�Ê���’�������ç�y
N�–  


É�Ð�����¡���{
a
��Q�”
2�ñX����…�Ô��

���ç�y�ç
ÿ
Œ�™���’�â�•�”�M�������¡�,�ç��

�´�”�����ç�y
a���’�È�U�´�Z�”�����¡�,�ß�ç

�ß�ß���´�”�����ç�y���’	•�”�ì�‡�‡�–  

���������•�•�•�•�†�n�¯�¨�†�n�¯�¨�†�n�¯�¨�†�n�¯�¨�³ �³�³�³

�5�}	›�â�‚	C�¬
ê�”�Ç
ü�]�y�s�U�Û�p�Û


L���)�^�g�Û�½�v	t�’�´�”	•���‡	f��
ÿ�‚��

�f
��è�Ö�n�«�Ï�˜�ô�”
Œ�™	1�‡�Û
L�@�~�n�«

���˜�ô�”�•�¼�	���3
��{�@�~�p�Û�˜
ª	ë�:�”

���• 2003�£ 1 �´ 23�² 17�´�����†�ô�“�@�ç��


ÿ�Û�˜�ñ�”�ß�ç�q���Û
L�•�������ç�y�´���)

���á�†�n	t�’�”�‡�����ç�•�VXÂ	ì�^�ô	f��
ÿ

�7�Í���f
��è�n�«�]�•	1�Ï�˜�ô�•����	¤�•
¹

��
ÿ
Œ�™
a���˜�R�°�y 4�±�–  

 

 

    a           b 

 

�y 4 a�y�” 2003�£ 1 �´ 23 �² 17 �´�����†�ô�“�@�ç��
ÿ�Û�˜�ñ (1/10
6
�†�n�y )�–  

b �y�” MSM �S�µ 2003�£ 1 �´ 23 �² 17L �ç��
ÿ�Û�˜�•�”�ß�ç�q���Û
L�•�������ç�y�´���)��

�á�†�n	t�’�”�‡�����ç�•�VXÂ	ì�^�ô	f��
ÿ�7�Í���f
��è�n�«�]�•	1�Ï�˜�ô�•����	¤�•
¹��


ÿ�”
Œ�™
a���˜�R (Windward Ridge-Leeside Trough)�–  

 

 



 

�g 39�g  

�	�C
‚�õ�����ç�y
N���n�«�:�‚
"�7�Í�Û


L���)�^�g�n�«�]�•�Ï���˜�”�Ö�7�Í�¼�+�Ï��

�˜�n�«
��{�@�~�p�Û�˜
ª	ë�:�Ö�§�¦�]�•�ô
�

�p 
N �� �” �¬ �Ð �� �Š �	 �• Pierrehumbert and 

Wyman(1985),
K�S�^ (2002)�”�7
Œ�Â�ö�G�í�ž

�����V�U�¬�ß	¤�Ë�ª�†�n�™�Û
L���|�™
É�†�n

�¶���|�”�¨�ñ�7�Û�˜
ª	ë
Ž�à�–  


w�@���	
"�7�ï�f�±�Ó�¯�­�ž�Ô�Û�˜
ª	ë


"�—�«���ñ�•�â	1�Ì
Þ
s�+�ˆ�”�È	õ�	
"�ž�Ô

�����ç�y�Û�˜
ª	ë�”�”���!�Ô�ç
�
a�U�–�•�à

�B
ê�¡���A�ž�”�è�à
a���”�÷�Ö�	�ñ�Ð�…�Ô�7

�Í�����ç�y���á�†�n�”�”
"���ú
N�������’�”

���Ê��
S�������ñ�‰���l�A�–  

�Z�7�B�~�A�Œ���ñ�p K �š (27�CN�™123�CE)�”

�z�ˆ�†�n�ö�G�•�°	u	d 2�±�”�ñ�Ð�1�Þ
É
"�Û


L�•�������ç�y�´
2���9���á�†�n�°�����m��

�^�g�•�U�¬�ß	¤�Ë�ª�±���|�–  

�	�C  (2.5)�• (2.6)�¤�™�‰��
à�) 1010hPa�•

960hPa�• 920hPa	1 u �±�{�V v �±�{�p�½���ï�f

�¯�­�”��
2�è�à�‰���„�y�«�°�y 5a-d�±�–  

�7�y 5 �‰�ë u �±�{�V v �±�{�’	ë�]�•�â�•


÷	1�´�µ�A�I�Û�˜
ª	ë�â�•�´�µ
Œ�ÿ�”	d�B�Û

�˜
ª	ë�™�Í u �±�{�V v �±�{�’	ë�]�•�â�•
÷�Ÿ


"
a�Ì
Þ
s�+�ˆ�”���é�¥�‡ v �±�{	1�Û�˜
ª	ë

�:
Þ�º u �±�{�Û�˜
ª	ë�:�™�Í�’	ë	1�•�â�“
a


ù
Þ�”�½���ï�f�±�Ó�‰�ˆ
à�)�ï�f�¯�p�è�à�”

�ž�Ô�Û�˜
ª	ë
"�—�«�����ç�y
N��	1�Ì
Þ�«

�‚�–  

�>	›�›�ž�Ô�Û�˜
ª	ë�™�Í�����ç�y���ñ�â

�•	z
D
ù
Þ�”��
"�ß�ç�q���´�Z�U�¬���Ï�˜�ß

���à�ç�n�«
N���”
"�5� �¡	ë�š�Û�Ó�-�n�«�p

�Û�˜
ª	ë�”
É
"�����ç�y	1�y�%�¯�¨�—�«�Û�˜


ª	ë�•�â�”�Ö�ú
N�•�‰�ç
�	1
N���”�÷�Ö����

�ç�y	1�Û�˜
ª	ë�¨�à���!�Ô�ç
��U�i
"�”�Ö�Ê

�����ç�•�ç
��9�†�n���|�”�n�«	f��
ÿ�p�]�•

�Ï�˜�ô�—�«���’�‡�‡�”�‚�¼�����ç�•�ç
ÿ�Û�˜


ª	ë
Œ�™�p�@�¨�à���[�–  

�¬�Ð�“
ù
Þ	1
"�{	��ž�Ô�����ç�y�Û�˜
ª

	ë�”�”���!�Ô�ç
�
a�U�–�±	�
a�š�7�����ç�y�•

�����ç�•�ç
ÿ�—�����ß�•�ç
��?�!�3
ÿ
à�)�!

�Û�˜
ª	ë�°�3
ÿ�ï�œ�•�y 2.2�±�”
à�)�p	õ�ñ�Ð


S�´�µ�y�°�y 6�±�–  

�7�Û�˜
ª	ë�´�µ�y�1�Þ�����ç�y�Û�˜
ª	ë

�”�”�������ç�•�ç
��U�”��
"�����ß�•�ç
�	1

�Û�˜
ª	ë�H
"�Ô�é�U�Í�����ç�•�ç
��”�é�B��

���ß�•�ç
��‡�ß�ç�q���´�Z�†�n�¯�¨�H
"	z
D

�Ô�é�”�•�ž�Ô�ß�ç�q���´�Z�”�����ç�y
N��
"

�7�Í�Û
L�•�������ç�y�´�”���á�†�n�°�U�¬�ß

	¤�Ë�ª�V�����m���^�g�±�n�«�½�v	t�’�¬�—

�«�”�u�´�����ç�•�ç
��Û�˜
ª	ë���[�”	ž�V�…

�S
��â�n�ê�‰  R �¶�Â�–  

�����ß�•�ç
��Û�˜
ª	ë�Ô�é�U�Í�����ç�•

�ç
��é�B�”�����ß�•�ç
��l�›
N���Ç�3�´�t�°

�Í�����ç�y�”�Ö�!���3�:�‚�u�L
"�†�n�¯�¨��

�|�”�H�	
"�Û
L�9�����†�n	t�’�Ö���3�–  

�v�v�v�v�•�•�•�•�ð�È�†�n�S�µ�”�í�ð�È�†�n�S�µ�”�í�ð�È�†�n�S�µ�”�í�ð�È�†�n�S�µ�”�í�³ �³�³�³
�7�Í�B�µ�b�ž�Ô�����ç�y�—�����ß�•�ç
�

�Í�ß�ç�q���´�Z�à
ü
N��	1�:�‚
"�Û
L�9�^�g

�†�n	t�’�”�‡	f��
ÿ���3�]�•�Ï�˜�ô�Ö�n�«
�

�{�Û
L�@�~	1�Û�˜
ª	ë�:�”���Ê�¼�+�Û�˜
ª	ë


"�¤�ã�‡�:�5� �¡	ë�š�Û�Ó�-	1�Û�˜
ª	ë�p

�B�”
N���Í
ë�n�«�”�u�´�¼�+�:�‚�—�«�����ç

�y���ñ�‰���l�A�–  

�Ö�7
à�)�†�n
Œ�Â�ö�G�Ç
ü�”�ÿ�Ï����	1

�m���^�g�†�n�‡�ß�ç�q���´�Z�™�Í�Û
L	1���|


Þ�º�U�¬�ß	¤�Ë�ª�“
a�Ô�é�”�÷�Ö�•�à
2�ð�È

�����†�n�p	õ�”�¨�ñ�C�Z�‡�����ç�y�—�#	h�ç


�	1�ç��
ÿ�Û�˜
ª	ë�I�ç
ÿ���ñ�¶�Ô�é�â�•�–  

MSM �S�¤�C�ô�A�à�´�t�•
a�¢�[�´�A�à

�,�»�”�u�L�Ð�A�à�# 21 �[�´�p�C�ô�y
a���™�"

�È�ð�����†�n	›�”�‡�����~�p���á�A�¶ 14m/s

�Ð�B
N���à
ü�”��
"�‡�ð�È�����†�n�p	õ�”�é

�B�•�à�²�¶�����†�n���|	1�é�”����	u	h�ç
�

�Û�˜
ª	ë
2�_�5� �š�Û�Ó�-�Ö�Ý�â�”�u�´���ñ

�H
2�º�9�†�n���|�p�@�A�Œ�•�1�–  



 

�g 40�g  

 
�y 5a 960hPa u-component�ï �f �±�Ó�¯�­�º

���™ x �W
a�C�ô�´�t�” y �W
a
N	ë�–  

 

 

�y 5b 960hPa v-component�ï �f �±�Ó�¯�­�º

���™ x �W
a�C�ô�´�t�” y �W
a
N	ë�–  

 

 
�y 5c 920hPa u-component�ï �f �±�Ó�¯�­�º

���™ x �W
a�C�ô�´�t�” y �W
a
N	ë�–  

 

�y 5d 920hPa u-component�ï �f �±�Ó�¯�­�º

���™ x �W
a�C�ô�´�t�” y �W
a
N	ë�–  

 

 

�y 6 �Û�˜
ª	ë�º���™ x �W	d�C�ô�´�t�” y �W	d


N	ë�–  

 

�‡�ð�È�����†�n	õ�”�u�L�7�����ç�•�ç


ÿ�•�����ç�y�•�����ß�•�ç
ÿ�?�`�3
ÿ�p���A

�Û�˜
ª	ë�^�é�º���°�•�y 7�±�”�ñ�Ð�Ç
ü�ð�È

�����†�n	õ�”�����ç�•�ç
ÿ�•�����ç�y�•����

�ß�•�ç
ÿ�?�`�3
ÿ�p���A�Û�˜
ª	ë�A���:�!�Â
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A Study of Strong Wind over Taiwan Coastal Water 
in NE Monsoon Season 

 

Cheng-Chung Wu1  Fan-Chan Lu 2 
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1 Chinese Naval Meteorology & Oceanography Office 

2 Nan-Jeon Institute of Technology 
3 National Centers for Environmental Prediction 

 

 

ABSTRACT 
The high resolution non-hydrostatic Mesoscale Spectral Model (MSM) developed by the NCEP is 

used to simulate wintertime gale cases, from January 22 1200UTC to 25 1200UTC,  2002 and referred 

to the observational data from CWB Pengjiayu weather station (Station ID 46695).  It is shown that 

when the wind direction at Pengjiayu is northerly there is strong wind ( 11m/s) over Taiwan Strait and 

eastern offshore.  If the prevailing wind at Pengjiayu is northwesterly or northeasterly, the wind over 

Taiwan Strait and eastern offshore is weaker. 

The wind analyses from the MSM reveal that the core of strong wind is located on 925hPa and can 

be called low-level strong wind.  The “channel effect” or the “barrier effect” would occur when the 

airflow passes through Taiwan Strait, i.e., gale or enhanced wind speed can be triggered by the nearby 

mountains in Fujian Province and Taiwan. 

 

Key words: spectral model, wintertime gale, channel effect, barrier effect, low level strong wind. 
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Table 1. The center positions, intensity, and movement of Tropical Storm Sanvu (best track). 
�È�U���’  �J���ê�‰  

�´�t  
(UTC) 
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�m�¨�Û�˜
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���ï�±�{
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Km/hr 
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m/s 

�Ä��
m/s 

30kts 
km 

50kts 
km 

081106 17.1 125.1 995 306 32 18 25 150 - 
081112 18.1 123.5 995 298 23 18 25 150 - 
081118 18.3 122.3 992 270 24 20 28 200 - 
081200 19.0 120.9 992 298 31 20 28 200 - 
081206 19.6 119.7 992 293 19 20 28 200 - 
081212 20.2 119.0 985 325 18 25 33 200 - 
081218 21.3 118.3 985 332 29 25 33 200 - 
081300 23.0 117.4 985 328 26 25 33 200 - 
081306 24.2 116.8 985 332 29 25 33 200 - 
081312 25.3 115.9 992 324 23 20 28 200 - 
081318 26.0 115.5 995 333 15 18 28 180 - 
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Fig. 1. The best track of Tropical Storm Sanvu 

(2005). 
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Table 2. Warnings issued by CWB for Tropical Storm Sanvu. 

���ô  �ô  �Ç���´�t�° LST�± ���y�ô
�  

���Ê  �G �²  �´  �‰ �ç �B �¬ �B  
�Â�/  

�ç�B  1 11 16 00 �£�S�ç�y   �˜	ë  

�ç�B  2 11 17 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y	¤�•   �˜	ë  

�ç�B  3 11 20 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y	¤�•   �˜	ë  

�ç�B  4 11 23 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y	¤�•   �˜	ë  

�ç�B  5 12 02 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y	¤�•   �˜	ë  

�ç�B  6 12 05 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y	¤�•   �˜	ë  

�ç�B  7 12 08 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y   �˜	ë  

�ç�B  8 12 11 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y   �˜	ë  

�ç�B  9 12 14 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y   �˜	ë  

�ç�B  10 12 17 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y   �˜	ë  

�ç�B  11 12 20 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y   �˜	ë  

�ç�B  12 12 23 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y   �˜	ë  

�ç�¬  13 13 02 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y  	n	p�†�ô  �˜	ë  

�ç�¬  14 13 05 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y  	n	p�†�ô  �˜	ë  

�ç�¬  15 13 08 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y  	n	p�†�ô  �˜	ë  

�ç�¬  16 13 11 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y  	n	p�†�ô  �˜	ë  

�ç�¬  17 13 14 30 �£�S�ç�y�•�ß�¥�~�ç
ÿ�—�����ç�y  	n	p�†�ô  �˜	ë  

�ç�B  18 13 17 30 �����ç�y   �˜	ë  

�Þ�È  19 13 20 30   �˜	ë  
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Table 3  Center positions of Tropical Storm Sanvu observed by the Satellite Center of CWB. 
�´�t (UTC) �m�¨�ï�œ  
N	ë�÷
à  �s�ï   �´�t (UTC) �m�¨�ï�œ  
N	ë�÷
à  �s�ï  
�²  �´  �®	ë  �–	ë  T CI �7�”	ë   �²  �´  �®	ë  �–	ë  T CI �7�”	ë  
11 0733 17.9 124.5 2.0 2.0 POOR  12 1233 20.3 119.1 3.0 3.0 POOR 
 0833 17.9 124.3 2.5 2.5 POOR   1333 20.5 118.9 3.0 3.0 POOR 
 0933 17.9 124.1 2.5 2.5 POOR   1433 20.6 118.9 3.0 3.0 POOR 
 1033 17.9 124.0 2.5 2.5 POOR   1533 20.8 118.8 3.0 3.0 POOR 
 1133 17.9 123.7 2.5 2.5 POOR   1633 21.2 118.6 3.0 3.0 POOR 
 1233 17.9 123.5 2.5 2.5 POOR   1733 21.5 118.4 3.5 3.5 POOR 
 1333 18.0 123.3 2.5 2.5 POOR   1833 21.7 118.3 3.5 3.5 POOR 
 1433 18.1 123.0 2.5 2.5 POOR   1933 22.1 118.2 3.5 3.5 POOR 
 1533 18.1 122.7 2.5 2.5 POOR   2033 22.4 118.0 3.5 3.5 POOR 
 1633 18.1 122.5 2.5 2.5 POOR   2133 22.7 117.8 3.5 3.5 POOR 
 1733 18.1 122.3 2.5 2.5 POOR   2233 23.1 117.4 3.5 3.5 POOR 
 1833 18.2 122.1 2.5 2.5 POOR   2333 23.3 117.1 3.5 3.5 POOR 
 1933 18.4 121.9 2.5 2.5 POOR  13 0033 23.5 117.0 3.5 3.5 POOR 
 2033 18.5 121.7 2.5 2.5 POOR   0133 23.6 116.9 3.5 3.5 POOR 
 2133 18.5 121.6 2.5 2.5 POOR   0233 23.7 116.8 3.5 3.5 POOR 
 2233 18.6 121.4 2.5 2.5 POOR   0333 23.8 116.7 3.5 3.5 POOR 
 2333 18.7 121.3 2.5 2.5 POOR   0433 23.9 116.7 3.5 3.5 POOR 

12 0033 18.8 121.2 2.5 2.5 POOR   0533 24.0 116.6 3.0 3.0 POOR 
 0133 18.8 121.1 2.5 2.5 POOR   0633 24.1 116.4 3.0 3.0 POOR 
 0233 18.9 120.8 2.5 2.5 POOR   0733 24.3 116.2 3.0 3.0 POOR 
 0333 19.0 120.4 2.5 2.5 POOR   0833 24.4 116.1 2.5 3.0 POOR 
 0433 19.2 120.0 2.5 2.5 POOR   0933 24.7 116.0 2.5 3.0 POOR 
 0533 19.3 119.9 3.0 3.0 POOR   1033 24.9 116.0 2.5 3.0 POOR 
 0633 19.4 119.7 3.0 3.0 POOR   1133 25.2 115.9 2.5 3.0 POOR 
 0733 19.5 119.5 3.0 3.0 POOR   1433 25.4 115.7 2.5 3.0 POOR 
 0833 19.6 119.3 3.0 3.0 POOR   1733 25.7 115.5 2.0 2.5 POOR 
 0933 19.7 119.2 3.0 3.0 POOR   2033 26.7 115.4 2.0 2.5 POOR 
 1033 19.8 119.2 3.0 3.0 POOR   2333 27.0 115.0 2.0 2.5 POOR 
 1133 20.0 119.2 3.0 3.0 POOR  14 0233 27.6 114.5 2.0 2.5 POOR 
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Table 4  Center positions of Tropical Storm Sanvu observed by the Keng-Ting Doppler radar of CWB. 
�´�t�° UTC�±  �®	ë  �–	ë  �<���@   �´�t�° UTC�±  �®	ë  �–	ë  �<���@  

�²  �´  �° E�±  �° N�±  �@�|   �²  �´  �° E�±  �° N�±  �@�|  
11 21 18.4  121.7  �|�-   12 12 20.2  119.0  �|�-  
 22 18.4  121.8  �|�-    13 20.4  118.9  �|�-  

12 1 19.1  120.8  �|�-    14 20.5  118.9  �|�-  
 2 19.3  120.5  �|�-    15 20.7  118.8  �|�-  
 3 19.3  120.3  �|�-    16 20.9  118.6  �|�-  
 4 19.3  120.0  �|�-    17 21.2  118.5  �|�-  
 5 19.4  119.8  �|�-    18 21.4  118.3  �|�-  
 6 19.5  119.7  �|�-    19 21.6  118.2  �|�-  
 7 19.7  119.5  �|�-    20 22.1  118.1  �|�-  
 8 19.8  119.4  �|�-    21 22.4  117.9  �|�-  
 9 19.9  119.3  �|�-    22 22.6  117.9  �|�-  
 10 20.0  119.2  �|�-    23 22.8  117.7  �|�-  
 11 20.1  119.1  �|�-   13 0 22.9  117.6  �|�-  

 

 

�?�?�?�?�•�•�•�•
q�T�È��
N	ë�—���‰�â�•
q�T�È��
N	ë�—���‰�â�•
q�T�È��
N	ë�—���‰�â�•
q�T�È��
N	ë�—���‰�â�•�³ �³�³�³

q�T�È���‡ 8 �´ 11�² 0600UTC�° 1400LST�±

�n�«�Í�(�Z�~�ß�±�ç
ÿ�”�7�<�²���A�ç�5�—�ç

�5�O���y�°�y 2�™8 �´ 11 �²�ß 20 �²�p���A�±�ñ

	5�”
q�T�3�«�ô
��p�ç�5
ª 29�CC�”�Ê
a
Œ�™
ä

�O���ô�” 11 �²�• 12 �² 0000UTC�° 0800LST�±
¦

���µ�á
#�†�y�°�y 3a�• 3b�±�é�B�”�È���3�«	c

�Z�¬�‡	1�ç
��#	h�(�Z�~�†�n�ß�á�”�ž�ï�é�|

���l���È���Ç�v�”�‚�¼
q�T�È��	1�ú
N�’
÷��


a�·�¬�–  

300�Í�†�5� �é�|�÷�±�°�y 4a�• 4b�±�é�B�”

11 �² 0000UTC�° 0800LST�±�‡�����B	<�˜�‡�+

�Ï�����¨���˜�Ó�-�”�¼� �́”
q�T�È��	1	›�ê�°�à

�y 4e�±�%�ï�‡�Ï�����¨���˜	1�ß	¤�á�”�¼�U�Û

�Ó�-�»�œ�”�ï�:�B
2�l���Í�È��	1�Ï����
L�V


N	ë�Ç�v�”�•�ñ�h
"
q�T�È���ú
N�’
÷�·�¬	1

�Ì�‚�p�+�– 500 �Í�†� �“�÷�±�•�y 4c�• 4d�”�ñ

�à 5880gpm�Û�Ï�µ�•�������ç�•	u	h�”�ë�w
E

�Ï�˜�i�U
À�'
ü�ß�ë�è�{�”
q�T�È���ï�Í�i�µ

	¤�á�–�»�}�†
ÿ�‰�ë�y�°�y 4e�• 4f�±�ñ	5�”�œ

��
I�Ï�˜	1�i�µ
ª�‡�ç�® 28~29	ë	u	h�”�á
#

�†�y�°�y 3a�• 3b�±�é�B�Ï�˜�ƒ
a
Œ�™�¤�†�ô�”

�¼�´�È���†�Ó�Ì
Þ�‰���‡�ç�® 22 	ë�Ð	¤�–�y 5


a 8 �´ 12 �²�• 13 �² 0000UTC�° 0800LST�±�p

850/700/500�Í�†�— 700/500/300�Í�†���A�Û
L

�ñ�‰�ë�”�y�m�é�B
q�T�È��	1�„�§�Û
L
Œ�]�Ô

�é�Ê�â�J�”�ž�ï�™
L�����A�M
L
"�7 8 �´ 12

�²�p�ß	¤�ß�ß�ß	¤���”�”�ì���{ 8 �´ 13 �²�p	¤

	¤�ß���™�‚�¼�”
q�T�È���Þ�n�«	õ���ï���‰�7

�ë�ç�ë���{�ë�ç�”�f�Í 13 �²���{�ç�ç�ë�^�5�U

�¬�–��
S�+�<	1
"�”
q�T�n�«	c�Z�X�Í 11 �²

1800UTC�° 12 �² 0200LST�±�Ð�ë�ç�ë���ã�ë	1

���‰�Æ�¬�(�Z�~�ß�ç�á�”�¼�¨
"�È���9�†�n��

�4�¬�„
À	1�Í�I
ü�=�”�]�È���m�¨�Í 11 �²

2000UTC�° 12 �² 0400LST�”���Æ�¬	õ�2�[�´�±

�à�ç�^�5�£�S�ç�y�”���ï��
���
a�:��	1�ë�ç

�ë���‰�–  


q�T�È��	1
N	ë�â�•�•	d 1 �¬�B�”�È���n

�«	õ�”���‰�+	4�Ÿ�‡�ç�5
ä�O���ô�°�à�y 2�±

���ï�”�È���ú
N	1�’
÷�·�¬�™�È�U
N	ë�à
ü�‡

�n �« 	õ 
ª 30 �[ �´ �° 12 �² 1200UTC

�° 2000LST�±�±�”�]�´	1�m�¨�Û�˜
a 985 �Í�†�”

	h�m�¨�È�U

�[���’
a 25m/s�–
q�T�6�ú
N
a



 

�g 50�g  
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Fig. 2. Ten-day (11 to 20, August 2005) mean sea surface temperature (upper panel) and anomalies 

(lower panel) over the Pacific Ocean. 
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Fig. 3. The satellite infrared imagery at (a) 0000 UTC 11, (b) 0000UTC 12, (c) 0000UTC 13, and (d) 

0000UTC 14 August 2005. 

 

 

� � � �

� � � �



 

�g 52�g  

 

 

 

�y  4. 2005�£ 8 �´ (a) 11�² 0000 UTC�p 300 hPa�Ï	<�‰�ë�y�” (b) 12�² 0000 UTC�p 300 hPa�Ï	<

�‰�ë�y�” (c) 11�² 0000 UTC�p 500 hPa�Ï	<�‰�ë�y�” (d) 12�² 0000 UTC�p 500 hPa�Ï	<�‰

�ë�y�” (e) 11�² 0000 UTC�p�†
ÿ�‰�ë�y�” (f) 12 �² 0000 UTC�p�†
ÿ�‰�ë�y�–  

Fig. 4. The 300 hPa geopotential height and wind vectors at (a) 0000 UTC 11, (b) 0000 UTC 12, the 500 

hPa geopotential height and wind vectors at (c) 0000 UTC 11, (d) 0000 UTC 12, and the surface 

analysis at  (e) 0000 UTC 11, (f) 0000 UTC 12 August 2005. 
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    a     850/700/500 hPa           08/12/00Z      b     850/700/500 hPa           08/13/00Z 

 

    c     700/500/300 hPa           08/12/00Z      d     700/500/300 hPa           08/13/00Z 
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L�y�”  (b) 13�² 0000 UTC�p

850/700/500 hPa���A�Û
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Fig. 5. The 850/700/500 hPa mean flow streamlines at (a) 0000 UTC 12, (b) 0000 UTC 13 August 2005 

and the 700/500/300 hPa mean flow streamlines at (c) 0000 UTC 12, (d) 0000 UTC 13 August 

2005. 
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�y 6. 
q�T�È�� GPS dropwindsonde �p (a) � �“���‰�— (b) 925 hPa (c)500 hPa (d)250 hPa� �“���ñ
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Fig. 6. (a) The route of GPS dropwindsonde observations and the observed winds on (b) 925 hPa, 

(c) 500 hPa, and (d) 250 hPa for Tropical Storm Sanvu (2005) (Available from 

http://typhoon2.as.ntu.edu.tw/DOTSTAR/home2_chinese.htm). 
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Fig. 7. Radar reflectivity from the Doppler radars 

of CWB at 0100 UTC 13 August 2005. 
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Table 5  The meteorological elements summary of CWB stations during Tropical Storm Sanvu affecting Taiwan. 
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Fig. 8. Hourly (a) 10-min-average wind, (b) gust 

wind bars and mean sea level pressure at 

Kinmen Station (46711) from 3 to 22 
LST 13 August 2005. 
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Fig.10. Time series of accumulated rainfall for 

Tien-Hsian (filled circles), Hsin-Ma (open 

circles), and Nan-Tien-Chu (cross signs) 

from 1600 UTC 10 to 1200 UTC 13 

August 2005. 
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a 243 �†

�ú�”	d
ü�Œ�Í NFS�S�¤	1 367�†�ú�–  

	d 9 
a 72 �[�´���A�C�ô�„�•�”�Ì� �C�ô	�

�m�}�Ð CWB 	1 339�†�ú�° 2 �»�C�ô�±	d
ü�Ô�é

�Œ�Í PGTW	1 481�†�ú�™�ï�:�G���S�¤�±
ÿ�”

JUNE	1�C�ô�„�•�› 239 �†�ú�° 5 �»�C�ô�±�”	d


ü�Œ�Í CWB �—PGTW�Ì� �C�ô�” NFS	1�C�ô

�„�•
a 358�†�ú�”	d
ü�V CWB 
Œ�]�–  

 

	d  6  �# 10 �Æ
q�T�È���Í 8 �´ 11 �²�• 12 �²�• 13 �²�p�z�Û�=�@�²	x�f�—�5�è	x�f  

Table 6  The daily and accumulated rainfalls observed by CWB stations. 

on the 11th, 12th and 13th August 2005. 
	x�f  �”�²	x�f�°
Á�Ï�±  �5�è  

�“�@  11 �²  12 �²  13 �²  	x�f  
�����¡  — — 2.0  2.0  

��|  T 15.0  15.0  30.0  
�u�^  0.2  50.0  19.0  69.2  
���¾  — 42.0  52.0  94.0  
�?�•  — 9.0  1.0  10.0  

�Î�W�‹  — 11.0  2.0  13.0  
���ç  — 10.0  5.0  15.0  
���Î  — 4.0  1.0  5.0  
���m  — 11.0  10.0  21.0  

±�h  — 33.0  8.0  41.0  

�²�´�g  — 12.0  8.0  20.0  
�/�^  1.0  107.0  64.0  172.0  

	s�ú�^  — 20.0  15.0  35.0  
�o�   — 12.0  10.0  22.0  
��	¤  — 18.0  29.0  47.0  
�Ï�‚  — 35.0  48.0  83.0  
	X�Ê  2.0  162.0  87.0  251.0  
�«�ä  14.0  185.0  77.0  276.0  
���ß  0.5  142.0  83.0  225.5  
�U�ó  — 124.0  22.0  146.0  

�
�  0.5  110.0  28.0  138.5  
�^�¡  4.0  45.0  1.0  50.0  
�k�‹  — 9.0  58.0  67.0  

�ß�s�~  — 24.0  34.0  58.0  
	n	p  — 0.2  84.0  84.2  
�Í�2  — 7.0  1.0  8.0  

�à  T �Ö	d�Þ�f  
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	d  7  �# 10 �Æ
q�T�È���z�C�ô�²�Ì (CWB 
a�!�] )�p 24 �[�´�C�ô�ï�œ�„�•�º��  

Table 7  The comparison of 24-h forecast position errors(km) for Tropical Storm Sanvu. 
  CWB  PGTW  RJTD  BABJ  JUNE  NFS     
 10 107               
CWB 107 0        A B      
 9 116 11 151      C D      
PGTW 138 22 151 0             
 8 100 8 123 8 145           
RJTD 145 45 145 22 145 0           
 8 100 8 123 8 145 8 131         
BABJ 131 31 131 8 131 -14 131 0         
 10 107 11 151 8 145 8 131 13 144       
JUNE 127 20 157 6 127 -18 127 -4 144 0       
 5 138 6 167 4 171 4 120 7 152 8 261   
NFS 236 98 252 85 220 49 220 100 257 105 261 0   

	d  8  �# 10 �Æ
q�T�È���z�C�ô�²�Ì (CWB 
a�!�] )�p 48 �[�´�C�ô�ï�œ�„�•�º��  

Table 8  The comparison of 48-h forecast position errors(km) for Tropical Storm Sanvu. 
  CWB  PGTW  RJTD  BABJ  JUNE  NFS     
 6 231               
CWB 231 0               
 5 249 7 269             
PGTW 265 16 269 0             
 4 231 4 259 4 354           
RJTD 354 123 354 95 354 0           
 4 231 4 259 4 354 4 377         
BABJ 377 146 377 118 377 23 377 0         
 6 231 7 269 4 354 4 377 9 243       
JUNE 243 12 267 -2 256 -98 256 -121 243 0       
 3 249 4 273 2 391 2 414 5 266 6 367   
NFS 390 141 417 144 271 -120 271 -143 410 144 367 0   

	d  9  �# 10 �Æ
q�T�È���z�C�ô�²�Ì (CWB 
a�!�] )�p 72 �[�´�C�ô�ï�œ�„�•�º��  

Table 9  The comparison of 72-h forecast position errors(km) for Tropical Storm Sanvu. 
�³ �³ �Ö�ê�Õ�³ �³ �ã�Ú�ç�ê�³�³ �å�Ý�ç�×�³ �³ �Õ�Ô�Õ�Ý�³ �³JUNE �³ NFS     
�³ �Å�³ �Æ�Æ�Ì�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�Ö�ê�Õ�³ �Æ�Æ�Ì�³ �Ã�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�³ �Ä�³ �Æ�Ê�Æ�³ �Æ�³ �Ç�Ë�Ä�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�ã�Ú�ç�ê�³ �Ç�Ê�Ê�³ �Ä�Ã�Ç�³ �Ç�Ë�Ä�³ �Ã�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�å�Ý�ç�×�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�Õ�Ô�Õ�Ý�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³
�³ �Å�³ �Æ�Æ�Ì�³ �Å�³ �Ç�Ë�Ä�³�³ �³ �³ �³ �È�³ �Å�Æ�Ì�³�³ �³ �³ �³ �³ �³
JUNE �Å�Ë�Å�³ �À�È�Ê�³ �Å�Ç�È�³ �À�Å�Æ�É�³�³ �³ �³ �³ �Å�Æ�Ì�³ �Ã�³�³ �³ �³ �³ �³ �³
�³ �Ä�³ �Æ�Ê�Æ�³ �Å�³ �È�Ã�Ì�³�³ �³ �³ �³ �Æ�³ �Å�Ç�Ä�³ �Ç�³ �Æ�È�Ë�³ �³
NFS �Å�Å�Ä�³ �À�Ä�È�Å�³ �Æ�Ê�Ì�³ �À�Ä�Æ�Ã�³�³ �³ �³ �³ �Æ�Æ�È�³ �Ì�Ç�³ �Æ�È�Ë�³ �Ã�³ �³

 

A 	d�B X �I Y �C�ô�´�t
Œ�u	1�»�G  

B 	d�B X �W�B�C�ô�„�• (km) 

C 	d�B Y �W�B�C�ô�„�• (km) 

D 	d�B Y �W�C�ô�±	��º X �W�C�ô�±	��“	1�Ó	ë  
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Report on Tropical Storm 0510 (Sanvu) of 2005 

 

Guo-Ji Jian 

Weather Forecast Center, Central Weather Bureau 

 

ABSTRACT 
Tropical Storm Sanvu was the tenth tropical cyclone in 2005 to form over the western North Pacific 

Ocean.  It was the third one that the Central Weather Bureau (CWB) issued tropical storm/typhoon 

warnings of the year.  Sanvu organized into a tropical storm at 0600 UTC 11 August as it was located 

about 690 km southeast of Taiwan's southern tip.  The storm moved toward the west-northwest and 

slowly intensified.  During the next day (12 August), the moving direction changed to northwest and 

north-northwest as Sanvu passed through Bashi Channel, the sea of Pratas, and south Taiwan Strait.  

Sanvu reached its maximum intensity at 1200 UTC 12 August with an estimated maximum sustained 

wind of 25 m/s near its center and a central sea level pressure of 985 hPa.  The storm made landfall in 

the coastal area of south China's kwangtung province at 0400 UTC 13 August and dissipated over land 

into a tropical depression at 0000 UTC 14 August. 

Sanvu's strong wind area didn't touch the Taiwan island but brought extremely torrential rain to the 

mountainous areas in eastern and southeastern Taiwan.  The maximum accumulated rainfall of 781.5 

mm was observed at the Tiansiang station during its passage over Bashi Channel.  Furthermore, a peak 

gust of 31.5 m/s was recorded at the Dongjiado station.  Verification results of storm track forecasts 

showed that the 24 hr, 48 hr, and 72 hr official errors of CWB were 107 km, 231km, and 339 km, 

respectively.  There were no reports of casualties and property damage over Taiwan area associated with 

Tropical Storm Sanvu. 
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Fig. 1. The best track of typhoon HAITANG 
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N	ë�â�•�—�ï�{�÷�±	d  

Table 1. The best-track positions, intensity and movement of typhoon HAITANG 

�È�U���’  �J���ê�‰  
�´�t  

(UTC) 
�®	ë  �–	ë  

�m�¨�Û�˜
(hPa) 

���ï�±�{
degree 

���ï�’	ë
Km/hr 



�[��
m/s 

�Ä��
m/s 

30kts 
km 

50kts 
km 

�Â�/  

071200 23.2 151.8 1002 324 11 18 25 100  �˜	ë�È��  

071206 23.5 151.0 1002 292 15 18 25 100  �˜	ë�È��  

071212 23.3 150.5 1002 246 9 18 25 100  �˜	ë�È��  

071218 23.1 149.9 1000 250 11 18 25 100  �˜	ë�È��  

071300 22.9 149.2 998 253 12 20 28 150  �˜	ë�È��  

071306 22.3 148.3 995 234 19 23 30 150  �˜	ë�È��  

071312 21.8 147.0 985 247 24 28 35 200  �˜	ë�È��  

071318 21.3 146.0 970 242 19 33 43 200 50 �m	ë�È��  

071400 20.6 144.6 970 242 27 33 43 200 50 �m	ë�È��  

071406 20.2 142.4 965 259 39 35 45 200 50 �m	ë�È��  

071412 19.8 140.5 965 257 35 35 45 200 50 �m	ë�È��  

071418 19.5 138.6 960 261 33 38 48 200 50 �m	ë�È��  

071500 19.2 136.8 960 260 32 38 48 200 50 �m	ë�È��  

071506 19.1 134.8 955 267 35 40 50 200 50 �m	ë�È��  

071512 19.2 133.4 950 274 24 43 53 200 50 �m	ë�È��  

071518 19.6 131.9 950 286 27 43 53 200 50 �m	ë�È��  

071600 19.8 130.3 940 278 28 45 55 250 100 �m	ë�È��  

071606 20.3 129.0 925 292 24 51 63 250 100 
N�ú�È��  

071612 20.7 127.6 920 285 28 53 65 250 100 
N�ú�È��  

071618 20.9 126.4 912 282 17 55 68 280 120 
N�ú�È��  

071700 21.5 125.8 912 317 15 55 68 280 120 
N�ú�È��  

071706 22.4 124.9 920 322 28 53 65 280 120 
N�ú�È��  

071712 23.0 123.9 920 303 20 53 65 280 120 
N�ú�È��  

071718 23.7 122.9 925 306 25 51 63 280 120 
N�ú�È��  

071800 23.6 121.6 925 234 25 51 63 280 120 
N�ú�È��  

071806 24.2 121.9 925 360 26 51 63 280 120 
N�ú�È��  

071812 24.5 121.1 955 285 14 40 50 280 100 �m	ë�È��  

071818 24.7 120.5 955 299 7 40 50 280 80 �m	ë�È��  

071900 25.0 120.2 965 360 10 35 45 280 80 �m	ë�È��  

071906 25.7 119.8 975 329 13 30 38 250 50 �˜	ë�È��  

071912 26.6 119.5 975 332 21 30 38 200 50 �˜	ë�È��  

071918 27.1 118.9 990 310 17 20 28 150  �˜	ë�È��  

072000 27.2 118.0 996 277 15 18 25 100  �˜	ë�È��  

072006 27.9 117.2 996 315 18 18 25 100  �˜	ë�È��  
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Table 2. Warnings issued by CWB for typhoon HAITANG. 
�»�g  �Ç���´�t  ���y�ô
�  

���Ê  
�Æ �ô  �²  �´  �‰ �ç �B  �¬ �B  

�Â�/  

�ç�B  5 1 16 14 30 �ß�ç�•�ç
ÿ�•�ß	¤�•�ç
ÿ�•�£�S�ç�y   
N�ú  
�ç�B  5 2 16 17 30 �ß�ç�•�ç
ÿ�•�ß	¤�•�ç
ÿ�•�£�S�ç�y   
N�ú  

�ç�B  5 3 16 20 30 
�ß�ç�•�ç
ÿ�•�ß	¤�•�ç
ÿ�•�ç�•�ç
ÿ�•
�£�S�ç�y  

 
N�ú  

�ç�¬  5 4 16 23 30 
�ß�ç�•�ç
ÿ�•�ß	¤�•�ç
ÿ�•�ç�•�ç
ÿ�•
�£�S�ç�y�•�����ç�y  

	X�Ê�•�u�^�•���ß�•�8�~�•�^�¡�•
�
�
�ê�~�•	à�ß�•
��|�•���ç�•�Ò�¼�•���Î�•

Í�Ê�•	¤�‹  


N�ú  

�ç�¬  5 5 17 02 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  �����z�†�ô (�å�6�^�¡�•�8�~ ) 
N�ú  
�ç�¬  5 6 17 05 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  �����z�†�ô (�å�6�^�¡�•�8�~ ) 
N�ú  
�ç�¬  5 7 17 08 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  �����z�†�ô (�å�6�^�¡�•�8�~ ) 
N�ú  
�ç�¬  5 8 17 11 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  �����z�†�ô (�å�6�^�¡�•�8�~ ) 
N�ú  
�ç�¬  5 9 17 14 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  �����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ ) 
N�ú  

�ç�¬  5 10 17 17 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2  


N�ú  

�ç�¬  5 11 17 20 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 12 17 23 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 13 18 02 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 14 18 05 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 15 18 08 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 16 18 11 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 17 18 14 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  


N�ú  

�ç�¬  5 18 18 17 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 19 18 20 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 20 18 23 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 21 19 02 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 22 19 05 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 23 19 08 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 24 19 11 30 ����	u	h�z�ç
ÿ�•�ß�¥�~�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~�•�k�‹ )�•�Í
�2�•	n	p  

�m	ë 

�ç�¬  5 25 19 14 30 �����ç�y�•�ç�•�ç
ÿ�•�ß�ç�•�ç
ÿ  
�Í�2�•	n	p�•�k�‹�•�u�^�•
��|�•�o� 
�Ð�ç�†�ô  

�˜	ë  

�ç�¬  5 26 19 17 30 �����ç�y�ç�•�•�ç�•�ç
ÿ�•�ß�ç�•�ç
ÿ  
�Í�2�•	n	p�•�k�‹�•�u�^�•
��|�•�¦�•
�Ð�ç�†�ô  

�˜	ë  

�ç�¬  5 27 19 20 30 �����ç�y�ç�•�•�ç�•�ç
ÿ  �Í�2�†�ô  �˜	ë  
�ç�¬  5 28 19 23 30 �����ç�y�ç�•�•�ç�•�ç
ÿ  �Í�2�†�ô  �˜	ë  
�Þ�È  5 29 20 02 30   �˜	ë  
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#�s�ï�–	d�ƒ�´�t
a UTC �´�–  

Table 3.  Eye-fixes of satellite for typhoon HAITANG by the Satellite Center of CWB 

�´  �²  �´  
�m�¨
�®	ë  

�m�¨
�–	ë  

�s�ï  
�7�”	ë  

T
��  

CI
��  


N	ë
�â�•  


N	ë
�t�6
�´�t  

 �´  �²  �´  
�m�¨
�®	ë  

�m�¨
�–	ë  

�s�ï  
�7�”	ë  

T
��  

CI
��  


N	ë
�â�•  


N	ë
�t�6
�´�t  

07 16 14 20.7 127.1 GOOD 7 7 �Ç�v  6  07 18 5 23.8 121.8 FAIR 5 5.5 �‡�‡  6 
07 16 15 20.8 127 GOOD 7 7 

�[  6  07 18 6 24 121.8 GOOD 5 5.5 �‡�‡  6 
07 16 16 20.8 126.8 GOOD 7 7 

�[  6  07 18 7 24.2 121.7 GOOD 5 5.5 �‡�‡  6 
07 16 17 20.8 126.6 GOOD 7 7 

�[  6  07 18 8 24.4 121.6 GOOD 5 5.5 �‡�‡  6 
07 16 18 20.9 126.5 GOOD 6.5 7 �‡�‡  6  07 18 9 24.4 121.5 GOOD 4.5 5 �‡�‡  6 
07 16 19 20.9 126.4 GOOD 6.5 7 �‡�‡  6  07 18 10 24.3 121.4 FAIR 4.5 5 �‡�‡  6 
07 16 20 21 126.3 GOOD 6.5 7 �‡�‡  6  07 18 11 24.3 121.3 FAIR 4.5 5 �‡�‡  6 
07 16 21 21.2 126.1 GOOD 6.5 7 �‡�‡  6  07 18 12 24.3 121.1 FAIR 4.5 5 �‡�‡  6 
07 16 22 21.2 126 GOOD 6.5 7 �‡�‡  6  07 18 13 24.3 120.9 FAIR 4.5 5 �‡�‡  6 
07 16 23 21.4 125.9 GOOD 6.5 7 �‡�‡  6  07 18 14 24.5 120.6 FAIR 4.5 5 �‡�‡  6 
07 17 0 21.5 125.7 GOOD 6 6.5 �‡�‡  6  07 18 15 24.5 120.5 FAIR 4.5 5 �‡�‡  6 
07 17 1 21.6 125.6 GOOD 6 6.5 �‡�‡  6  07 18 16 24.5 120.4 FAIR 4.5 5 

�[  6 
07 17 2 21.7 125.5 GOOD 6 6.5 �‡�‡  6  07 18 17 24.5 120.4 FAIR 4.5 5 

�[  6 
07 17 3 21.8 125.4 GOOD 6 6.5 �‡�‡  6  07 18 18 24.5 120.3 FAIR 4.5 5 

�[  6 
07 17 4 22 125.2 GOOD 6 6.5 �‡�‡  6  07 18 19 24.5 120.2 FAIR 4.5 5 

�[  6 
07 17 5 22.2 125 GOOD 6 6.5 �‡�‡  6  07 18 20 24.5 120.2 FAIR 4.5 5 

�[  6 
07 17 6 22.3 124.9 GOOD 6 6.5 

�[  6  07 18 21 24.6 120.2 FAIR 4 5 �‡�‡  6 
07 17 7 22.4 124.8 GOOD 6 6.5 

�[  6  07 18 22 24.7 120.2 FAIR 4 5 �‡�‡  6 
07 17 8 22.5 124.7 GOOD 6 6.5 

�[  6  07 18 23 24.8 120.3 FAIR 4 5 �‡�‡  6 
07 17 9 22.6 124.5 GOOD 5.5 6 �‡�‡  6  07 19 0 24.8 120.3 FAIR 4 5 �‡�‡  6 
07 17 10 22.8 124.3 GOOD 5.5 6 �‡�‡  6  07 19 1 24.9 120.2 FAIR 4 5 �‡�‡  6 
07 17 11 22.9 124.1 GOOD 5.5 6 �‡�‡  6  07 19 2 25 120.2 FAIR 4 5 �‡�‡  6 
07 17 12 23 123.9 GOOD 5.5 6 �‡�‡  6  07 19 3 25.1 120.2 FAIR 3.5 4.5 �‡�‡  6 
07 17 13 23.1 123.7 GOOD 5.5 6 �‡�‡  6  07 19 4 25.3 120.1 FAIR 3.5 4.5 �‡�‡  6 
07 17 14 23.2 123.6 GOOD 5.5 6 �‡�‡  6  07 19 5 25.5 120 FAIR 3.5 4.5 �‡�‡  6 
07 17 15 23.3 123.4 GOOD 5.5 6 

�[  6  07 19 6 25.6 120 FAIR 3.5 4.5 �‡�‡  6 
07 17 16 23.4 123.3 GOOD 5.5 6 

�[  6  07 19 7 25.7 120 FAIR 3.5 4.5 �‡�‡  6 
07 17 17 23.6 123.1 GOOD 5.5 6 

�[  6  07 19 8 25.8 120 FAIR 3.5 4.5 �‡�‡  6 
07 17 18 23.7 122.9 GOOD 5.5 6 

�[  6  07 19 9 25.9 119.9 FAIR 3.5 4.5 �‡�‡  6 
07 17 19 23.8 122.7 GOOD 5.5 6 

�[  6  07 19 10 26.2 119.8 FAIR 3.5 4.5 

�[  6 
07 17 20 23.8 122.6 GOOD 5.5 6 

�[  6  07 19 11 26.4 119.6 FAIR 3 4 �‡�‡  6 
07 17 21 24 122.4 GOOD 5.5 6 

�[  6  07 19 12 26.4 119.4 FAIR 3 4 �‡�‡  6 
07 17 22 24 122 GOOD 5.5 6 

�[  6  07 19 13 26.5 119.4 FAIR 3 4 �‡�‡  6 
07 17 23 23.9 121.7 GOOD 5.5 6 

�[  6  07 19 14 26.6 119.3 FAIR 3 4 �‡�‡  6 
07 18 0 23.8 121.6 FAIR 5.5 6 

�[  6  07 19 15 26.8 119.2 FAIR 2.5 3.5 �‡�‡  6 
07 18 1 23.6 121.5 FAIR 5.5 6 

�[  6  07 19 16 27 119 FAIR 2.5 3.5 �‡�‡  6 
07 18 2 23.5 121.5 FAIR 5.5 6 

�[  6  07 19 17 27.1 118.9 FAIR 2.5 3.5 �‡�‡  6 
07 18 3 23.5 121.6 FAIR 5 5.5 �‡�‡  6  07 19 18 27.2 118.8 FAIR 2.5 3.5 �‡�‡  6 
07 18 4 23.6 121.7 FAIR 5 5.5 �‡�‡  6  07 19 19 27.2 118.4 FAIR 2.5 3.5 �‡�‡  6 
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Table 4. Eye-fixes of Typhoon HAITANG(0505). 
�´  �t  (UTC) 	X�Ê  �v�‰�^  �.	H  

�´  �²  �´  �ç�®  �ß�–  �ç�®  �ß�–  �ç�®  �ß�–  
7 17 04 22.1 125.2     
  05 22.2 125.1     
  06 22.4 124.9     
  07 22.6 124.9     
  08 22.7 124.6 22.6 124.6   
  09 22.8 124.4 22.7 124.4   
  10 22.9 124.3 22.8 124.3   
  11 23.0 124.1 22.9 124.1   
  12 23.1 124.0 23.1 124.0   
  13 23.2 123.8 23.1 123.8   
  14 23.3 123.6 23.2 123.6   
  15 23.4 123.5 23.3 123.4   
  16 23.5 123.3 23.5 123.3   
  17 23.6 123.1 23.6 123.1   
  18 23.7 122.9 23.7 122.9   
  19 23.8 122.8 23.8 122.8   
  20 24.0 122.6 23.9 122.6   

  21 24.0 122.2 24.0 122.3   
  22 24.0 122.1 23.9 122.0   
  23 X X 23.8 121.7   
    7 18 00 X X 23.5 121.6   
  01 X X 23.4 121.6   
  02 23.4 121.9 23.3 121.7   
  03 23.5 122.0 23.4 122.0   
  04 23.6 122.0 23.7 122.0   
  05 23.9 122.1 24.0 122.1   
  06 24.2 121.9 24.3 122.0   
  07   24.7 121.8   
  08   24.7 121.5   
  09   24.7 121.3   
  10   24.6 121.3   
  11   24.6 121.2   
  12   24.7 121.1   
  13   24.6 120.9   
  14   24.7 120.9   
  15   24.9 120.8 24.5 120.6 
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Table 4. Continued. 
�´  �t  (UTC) 	X�Ê  �v�‰�^  �.	H  

�´  �²  �´  �ç�®  �ß�–  �ç�®  �ß�–  �ç�®  �ß�–  
7 18 16   X X 24.5 120.4 
  17   24.8 120.5 24.5 120.1 
  18   24.8 120.3 24.5 120.2 
  19   24.6 120.3 24.5 120.2 
  20   24.6 120.1 24.7 120.3 
  21   24.8 120.3 X X 
  22   24.9 120.3 X X 
  23   25.0 120.3 X X 
7 19 00   25.3 120.2 X X 
  01   25.4 120.2 25.4 120.2 
  02   25.5 120.1 25.6 120.1 
  03   25.7 120.1 25.6 120.0 
  04   25.8 120.0 25.7 120.0 
  05   25.8 119.9 25.8 120.0 
  06   25.8 119.8 25.9 120.0 
  07   25.9 119.7 26.0 119.9 
  08   25.9 119.7   

  09   26.0 119.7   
  10   26.2 119.3   
  11   26.3 119.3   
  12   26.4 119.2   

�/�š X 	d�¤� �“�¨�÷�±�R  
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Fig. 2. The 500hPa geopotential height and wind 

vectors at 00UTC July 14 of 2005 
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Fig. 3. The infrared satellite imagery for typhoon 

Haitang at 00UTC July 16 of 2005 
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Fig. 4. The infrared satellite imagery for typhoon 

Haitang at 00UTC July 17 of 2005 
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Fig. 5. The 500hPa geopotential height and wind 

vectors at 00UTC July 17 of 2005 
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Fig. 6. The surface chart at 18UTC July 17 of 

2005 
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Fig. 7. The 500hPa geopotential height and wind 

vectors at 00UTC July 18 of 2005 

 

�‡�ç�^�È���Æ�¬����	õ�”�!
N	ë�ð�’�‡�‡


a�m	ë�È���”�m�¨	u	h�È�U���’
þ
a 40m/s�”�m

�¨�–���ç�•�†�ô�”�9�†�n�'�O
N	ë

�[�‡�‡�”

���ï�’	ë�H�‡�¬�”�‡�¬�†�B�Ö��
ª 7 �[�´	õ�”

�Í 18�² 22�´ (�†�±�´ )���ó�7
Í�Ê�ü	õ�Š	u	h�à

�ç�”�^�5�����ç�y�ç�•�”�Ð�ë�ç�±�{�[�U�¬XÂ

	ì�^�é�”�Í 19 �² 06UTC
N	ë�f�‡�‡
a�˜	ë�È

���”�J���ê�‰�H�
�[
a 250�†�ú�–�_	õ�‡ 19 �²

18 �´ (�†�±�´ )���ó�Í�Í�2	u	h�^�5XÂ	ì�”�È��


N	ë

�[�‡�‡�”�J��
��	�[�
�[�”�Í 20 �²

12UTC�‡�‡
a�w
E�¤���Û�˜�–  

�¶�Â�ç�^�È��
N	ë�p�â�•�ñ�7�y 8 
Ž�à�”

�È��
N	ë�Í 13 �² 00UTC�¦�	�v�’�ú
N�”�Í 16

�² 06UTC�Ç�v�ß
N�ú
N	ë�”�_	õ�‡ 16�² 18UTC

�ß 17 �² 00UTC�t
N	ë���)�È
N	1�x
D�”�m�¨

�Û�˜ 912�Í�†�”�m�¨	u	h�È�U���’�� 55m/s�”�p

	õ�B

�+
D
N�ú�È���x
D�ß 18 �² 06UTC�”
N

	ë�f�ð�’�‡�‡�–�7 10 �š���A�ç�½�5	ë (�y 9)�é

�B�”�ç�^�È���é�–	1���‰
ƒ�‡ 29�: ~30�:�t	ð

�Ï	1�ç�5�@���ï�”���È��
N	ë
S�Ð

�[�Ç�v�–

�‡ 18 �² 06UTC�p	õ�7�Í�È���Æ�¬�����¬�†�”

�9�†�n�'�O�”
N	ë�i�ð�’�‡�‡�–  

���������•�•�•�•�ç�^�È��	•���Z�t�z�†�Û�=�ç�^�È��	•���Z�t�z�†�Û�=�ç�^�È��	•���Z�t�z�†�Û�=�ç�^�È��	•���Z�t�z�†�Û�=

Þ�H�‰�ë
Þ�H�‰�ë
Þ�H�‰�ë
Þ�H�‰�ë�³�³�³�³

	d 5 
a�ç�^�È��	•���Z�t�m���Û�=�]�¬�F

�z�Û�=�@�Û�=
Þ�H�-
à	d�–�7�Í
N�ú�È���ç�^

	1�m�¨�‡��	h	X�Ê�ß�±	h�ç�´�”���²�¶	4
w
U

	X�Ê�Æ�¬�”�Ö
"�!�m�¨�r�h�{	¤�ã���”�¥	õ�f

�ç�ã���!
��”	X�1
ª 7 �[�´	1�´�t	õ�i�7�u�^

�ß�¾	u	h�Æ�¬�����”�H�‚�¼�®	o�1��	x���|��

��	1�´�t�–�ç�^�È��	•���Z�t�‡�����!�~�Û�=

�@�“
S	1�È���Û�˜�—�È�U���:
ƒ�à
ü�‡	X�Ê�”

�È�U�Ä���Ï�� 17 �M�”
"�	 2000�£�����N�È��

	•��	õ	h 5 �£���!�~�¬�†���»�à
ü�•�¼
N	1�Ä

���–�>�‚�ç�^�È���è�Ì�$�”�”�J���ê�‰�� 280

�†�ú�”�l���J��
��ƒ�†�Ó
á	¦�”�‘���î�é
L	1

�™
L�†�Ó�H	ð	¦�”�����”�‚�¼�l���ï�����†�ô


E��
N���”�Ö�Ê�H
E���Œ	x�¨�U�Œ	x�”
w�ß�L

�U�Œ	x�”� �!
"�ß	¤�•	1�U�ó�Û�=�@�‡ 7 �´ 19 



 

880

900

920

940

960

980

1000

1020

12
00

12
06

12
12

12
18

13
00

13
06

13
12

13
18

14
00

14
06

14
12

14
18

15
00

15
06

15
12

15
18

16
00

16
06

16
12

16
18

17
00

17
06

17
12

17
18

18
00

18
06

18
12

18
18

19
00

19
06

19
12

19
18

20
00

20
06

�´ �t (071200~072006UTC)

�m
�¨�Û

�˜

10

15

20

25

30

35

40

45

50

55

60

�m
�¨	u	h�È

�U
���’

�Û �˜ (hpa)

�� �’ (m/s)

 
�y  8. �ç�^�È���p�m�¨�Û�˜�—�m�¨	u	h�È�U���’�â�•�y  

Fig. 8. The variation of the minimum pressure and maximum wind speed near center of typhoon Haitang 
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Table 5. The meteorological summary of CWB  stations during the passage of typhoon �“ HAITANG . 
�“�@  �È���Û�˜ (hPa) �ó�t�È�U���’ (m/s) �È�U���’ (m/s) �È�U
þ�½�f (mm) 
þ�½���f (mm) 
�@�|  �G��  �´�t  �� ���{  �´�t  ���’  ���{  �´�t  �+�[ �¦�h�´�t  �<�‰ �¦�h�´�t  �G�f  �´�t�h�ñ  

�����¡  982.3 18/15:48 70.8 160 18/21:07 41.5  140 19/00:12 42.0 19/22:20 18.5 19/23:09 391.5 17/12:35~20/02:30

�   �|      977.7 18/17:07 36.5    40   18/04:46 20.3   30 18/03:15   27.0   17/16:53   11.5   17/17:39 253.8 16/23:30~20/02:30
�?   �•     1211.7 18/17:20 42.0   340   18/03:20 19.1  320 18/03:25   38.0   18/08:10   20.0   17/13:25 437.0 17/12:42~20/02:30
�Î�W�‹      977.4 18/16:37 27.0   120   18/07:20  8.5  210 18/03:34   47.5   18/05:31   14.5   17/13:20 485.0 16/23:30~20/02:30
��   �ç      975.6 18/17:26 37.6    50   18/04:46 13.4   50 18/04:51   56.0   17/17:22   15.0   17/18:03 235.4 17/00:50~20/02:30
��   �Î      972.5 18/17:51 25.8    60   18/05:49  9.9   20 18/04:32   27.0   17/19:11   12.5   17/19:23 225.2 17/09:15~19/23:10

±   �h      974.5 18/16:35 41.9   340   18/07:08 26.2  330 18/06:31   46.0   19/08:15   14.5   19/08:51 187.5 17/12:05~20/02:30
��   �m     974.6 18/16:35 34.0   350   18/06:31 10.4  360 18/03:55   27.8   19/05:41    8.0   19/06:31 291.6 17/12:40~20/02:30
�²�´�g     1207.0 18/16:34 25.2   210   19/03:32  8.8  230 18/17:25   35.0   19/02:09    7.5   19/02:16 386.3 17/11:00~20/02:30
�k   �‹      984.0 18/15:48 30.4   320   18/21:13 18.0  320 18/21:19   20.5   18/12:36    7.0   18/12:48 114.2 17/16:55~20/01:20
�ß�s�~      983.7 18/15:44 40.4   300   18/17:16 27.9  320 18/08:41   32.0   20/00:01   12.5   20/00:40 200.0 17/17:02~20/00:55
	s�ú�^     2878.1 18/15:06 24.1   270   19/12:43  8.5  250 19/12:31   56.0   19/18:11   14.5   19/18:22  1065.0 17/11:00~20/02:30
�/   �^     2849.6 18/07:55 41.0   210   19/17:49 19.6  200 19/17:24   39.5   18/07:56   10.0   18/08:31   972.5 17/10:30~20/02:30
�o   �       978.6 18/14:39 22.6   360   18/00:35 12.8  270 18/21:35   70.0   20/02:08    8.0   19/22:47   374.0 17/12:10~20/02:30

	¤�ô�m�¨      983.5 18/13:35 34.0   280   18/15:23 17.1  310 18/09:32   63.0   20/14:19   21.0   20/14:37   409.0 17/10:55~20/02:30
�Ï   �‚      985.4 18/15:12 31.4   250   18/16:00 18.0  260 18/14:15   34.0   19/06:10   10.5   19/23:47   369.0 17/12:40~20/02:30
8,   
�      983.1 18/05:04 37.9   280   18/08:42 17.9  280 18/07:22   83.5   19/02:17   26.0   19/02:47   592.5 17/11:45~20/00:20
�u   �^      976.5 18/15:01 36.8    40   18/02:52 22.1   40 18/05:40   30.5   17/11:52   15.0   17/11:52   248.5 16/23:30~19/20:15
��   �¾     971.6 18/14:48 43.2    60   18/04:50 26.3   80 18/06:55   44.5   17/10:22   17.5   17/10:28   211.3 17/00:40~20/02:30
	X  �Ê     955.6 18/06:23 58.5   340   18/06:27 28.2  360 18/06:45   73.5   18/07:16   21.5   18/07:16   484.0 17/09:05~20/02:30
�«   �ä      961.1 18/06:58 30.1   250   18/07:07 20.3  210 19/05:18   10.5   18/09:06    6.0   17/10:02   101.0 17/09:48~20/03:00
��   �ß      965.3 18/07:12 27.8   190   18/16:49 14.0  200 19/00:12   18.0   19/23:39    6.0   19/14:31   135.0 16/23:30~20/02:30
�^   �¡      972.7 18/06:49 63.0   250   18/08:45 45.0  250 18/08:15   15.0   18/20:05    9.0   18/20:40   109.0 17/09:18~19/16:40
�U  �ó      971.3 18/06:23 28.0   210   18/17:50 11.9  190 18/17:55  103.5   19/05:00   23.5   19/05:06   920.4 17/01:05~20/02:30
�Í   �2      979.0 19/16:26 39.4   360   18/18:58 17.1   40 19/03:30   19.0   18/07:26    8.5   18/08:16   168.5 16/23:30~20/02:30
	n   	p      988.5 19/02:58 19.6   350   18/17:24 12.7  280 19/10:34    1.5   19/08:20    1.0   19/08:36     2.5 18/10:20~19/16:06
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Fig. 9. The ten-day mean sea surface temperature 

from 11 to 20 July 2005 
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Fig. 10. The hourly sea level pressure of stations Ilan, Suao, Hualien and Hsinchu from 071801L to 071905L 2005 

 



 

�Ã

�Å

�Ç

�É

�Ë

�Ä�Ã

�Ä�Å

�Ä�Ç

�Ä�É

�Ä�Ë

�y  11.�³�³�ç�^�È��	•���Z�t�z�Û�=�@�à
ü�p�È�U���’�V�ó�t�È�U�Ä���»�â�ï�š�M�¼
�Ù�ü�ú�³�Ä�Ä�Á�³�³�ç�û�ø�³���ô���ü�������³�
�ü���÷�³�ô���÷�³�³�ú�������³�
�ü���÷�³���ö�ô�ÿ�ø�³�ô���³�Ö�ê�Õ�³�����ô���ü�������³�÷�����ü���ú�³�������û�������³�Û�ô�ü���ô���ú�º���³���ô�����ô�ú�ø

���M

�È�U���A���’ �Ä�Ç �Ë �Ì �Ä�Ã �Ë �È �É �È �È �Ä�Ã �È �Ë �È �É �Ê �Ë �Ä�Ã �Ë �Ê �É �Ë �Ë �Ä�Ã �Ä�Ç �É �Ê

�ó�t�È�U�Ä�� �Ä�Ê �Ä�Å �Ä�Å �Ä�Ç �Ä�Ç �Ä�Ã �Ä�Æ �Ä�Ã �Ä�Å �Ä�Ç �Ä�Ã �Ä�Æ �Ì �Ì �Ä�Å �Ä�Ä �Ä�Ê �Ä�Ä �Ä�Ã �Ä�Ã �Ä�Æ �Ä�Ä �Ä�Æ �Ä�Ê �Ë �Ä�Æ

��
��
�¡


�
�|

�u
�^

��
�¾

�?
�•

�Î
�W
�‹

��
�ç

��
�Î

��
�m


±
�h

�²
�´
�g

�/
�^

	s
�ú
�^

�o
� 

	¤
�ô
�m

�Ï
�‚

	X
�Ê

�«
�ä

��
�ß

�U
�ó


�

�

�k
�‹

�ß
�s
�~

�^
�¡

	n
	p

�Í
�2

 



�g 78�g  

(�?�?�?�? ) 	x�f�‰�ë	x�f�‰�ë	x�f�‰�ë	x�f�‰�ë  
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1. �²	x�f  

	d 6 
a�ç�^�È�����|�����Z�t�m���Û�=�]

�¬�F�z�Û�=�@ 17 �²�ß 20 �²�”�²�²	x�f�–�ç�^

�È���p�J��
��Í 7 �´ 17 �² 20 �´ (�†�±�´ )	õ�^

�5�����ß�ç�•�—�ß�•�¬�†�”�7	X�Ê�<��
þ�½�ƒ

	� (�y 12a)�ñ
Ž�à�”�‡�ß�ç�•�—�ç�•�†�ô�b�à
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N
þ�½�ƒ	��” 17 �²�p�²	x�f�Ð�u�^�@ 109.5


Á�Ï�È�•�”���¾�@ 100
Á�Ï�z�»�”�ç�•�“�@�H
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þ	x�f�Ì
Þ�ƒ�m�Í�ß�ç�•�u

�^�^�ô�•�ç�•	1�Ò�Î�—���ç�ü�^�ô�”�!�m�Ð�u

�^�ü�U�u�b�œ���^	1 386.5 
Á�Ï�È�•�”�Ò�Î�^

�ô�]�²	x�f�‡ 150~340
Á�Ï�t�”�ç�ü�^�ô	1�S

�å�b��
��H�¶ 238.0
Á�Ï	x�f�–

 

	d  6. �ç�^�È�����|�Z�t�z�Û�=�@�²	x�f�—��	x�f  

Table 6. The daily and accumulated rainfalls of CWB stations during typhoon HAITANG’S passage 
�”  �²  	x  �f  ( 
Á �Ï  ) 

�“�@  
7 �´ 17 �²  7 �´ 18 �²  7 �´ 19 �²  7 �´ 20 �²  

��
à (
Á�Ï ) 

�����¡     19.0   229.0   142.0     4.0   394.0 

�   �|     46.0   186.0    21.5     1.6   255.1 
�?   �•     80.5   302.5    53.5     1.5   438.0 
�Î�W�‹     91.5   346.0    47.0     1.5   486.0 
��   �ç     85.6   127.3    22.4     1.8   237.1 
��   �Î     97.0    44.8    83.4     4.0   229.2 

±   �h     22.5     2.0   162.0     3.5   190.0 
��   �m    11.3    28.0   222.1    31.5   292.9 
�²�´�g     18.8    75.3   293.0    70.3   457.4 
�k   �‹      T    96.7    15.0    13.0   124.7 
�ß�s�~      2.0   110.5    55.5    95.0   263.0 
	s�ú�^     15.0   350.0   663.0   213.0  1241.0 
�/   �^     34.0   430.0   462.0   218.5  1144.5 
�o   �      13.0    48.0   237.0   151.5   449.5 
	¤�ô�m�¨     14.5   232.0   148.0   226.5   621.0 
�Ï   �‚      6.5   196.5   131.5   242.0   576.5 

�   
�      2.5   195.0   395.0    32.5   625.0 
�u   �^    109.5   120.5    18.5     3.3   251.8 
��   �¾   100.0    78.0    33.7     2.0   211.7 
	X  �Ê    76.0   352.0    44.0    20.5   492.5 
�«   �ä     22.0    27.0    38.5    69.5   157.0 
��   �ß      4.5     3.0   106.0    88.0   201.5 
�^   �¡     35.0    32.0    42.0     1.0   110.0 
�U  �ó      2.4   346.5   564.0    88.7  1001.6 
�Í   �2      0.0    93.0    75.5    58.0   226.5 
	n   	p      0.0     0.5     2.0     5.1     7.6 

�/�š T 	d	x�þ  



�g 79�g  

 

 

 
�y 12a. 94�£ 7 �´ 17 �² 20 �´ (�†�±�´ )�<��
þ

�½�ƒ	��y  

Fig. 12a. The chart of radar echoes at 071720L 

2005 
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Fig. 12b. Same as 12a, but for 071805L 2005 
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Fig. 12c. Same as 12a, but for 071808L 2005 
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Fig.  12d. Same as 12a, but for 071814L 2005 
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Fig. 12e. Same as 12a, but for 071815L 2005 
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Fig. 12f. Same as 12a, but for 071816L 2005 
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Fig. 12g. Same as 12a, but for 071822L 2005 

 

 

 

 
�y  12h. �u�y 12a, ��
a 94�£ 7 �´ 19�² 8 �´ (�†

�±�´ ) 

Fig. 12h. Same as 12a, but for 071908L 2005 
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Fig. 12i. Same as 12a, but for 071914L 2005 
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Fig. 12j. Same as 12a, but for 071920L 2005 
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�y  13a. �ç�^�È���²	x�f�‰���y (94 �£ 7 �´ 17

�²�?�´�ß 24 �´ ) 

Fig. 13a. The 24hour accumulated rainfall over 

Taiwan area at 17th July 2005 

 

�y  13b. �ç�^�È���²	x�f�‰���y (94 �£ 7 �´ 18

�²�?�´�ß 24 �´ ) 

Fig. 13b. The 24hour accumulated rainfall over 

Taiwan area at 18th July 2005 

 

�y  13c. �ç�^�È���²	x�f�‰���y (94 �£ 7 �´ 19

�²�?�´�ß 24 �´ ) 

Fig. 13c. The 24hour accumulated rainfall over 

Taiwan area at 19th July 2005 

 

�y  13d. 94�£ 7 �´ 20 �²�ß 21 �²���š�5�è	x�f

�‰���y  

Fig. 13d. The accumulated rainfall over Taiwan 

area from 20th to 21th July 2005 
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�y  13e. �ç�^�È����	x�f�‰���y (94 �£ 7 �´ 17

�²�?�´�ß 7 �´ 21 �² 24 �´ ) 

Fig. 13e. The accumulated rainfall over Taiwan 

area from 17th to 21th July 2005 
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�# 5 �Æ�È�� (�ç�^ )�Ç�v�n�«	õ�Ì
Þ�9�œ��


I�Ï�˜	1�M
L�¬�„�§�”�‡���‰�C�“�±
ÿ�ñ�3�=

	ë���Ï�–	d 8 �—	d 9 
a�m���Û�=�]�t�±�C�ô

(CWB)�• 
­ 
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à�S�¤�C�ô (CLIP�• HURA)�—

�:�h�±�Ó�G���S�¤ (TFSS)�Û�Ì	Ü� 24 �[�´�—

48 �[�´���‰�C�“�„�•�p�º���–�‡ 24 �[�´�C�ô

���A�„�•�±
ÿ�”�m���Û�=�]�‡ 40 �»�!�Â�m���A
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�ú (32 �» )�• RJTD 92�†�ú (44 �» )�• BABJ 114�†
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�!�Â�m���A�„�•
a 106�†�ú�• RJTD 130�†�ú (26

�» )�• PGTW 131�†�ú (26 �» )�• BABJ 166�†�ú (27

�» )�• TFSS 239�†�ú (11 �» )�• HURA 461�†�ú (12

�» )�—CLIP 539�†�ú (14 �» )�–  

�À�í�¼�»�ç�^�È�����‰�C�ô�„�•�”�¤�õ�‡

24 �[�´�¨ 48 �[�´	1�C�ô�”�m���Û�=�]�p�C�ô

�„�•�A���!�Ô�z�Ì	Ü� �C�ô
a�[�”	d
ü�È���–  

 

	d  7. ���ß�†�ô�¡���Ç�3�Z�t�”�´ (�†�±�´ )�Û

�5�•
Œ�™�3	ë�•���A���’�—���{  

Table7. The hourly temperature, relative humidity, 

wind speed and wind direction at Taitung 

and Chengkung stations from 071801L~ 

071812L. 

(a) ���ß�Û�=�@  

�´  �²  �´  �Û�5 (�: ) 

Œ�™�3	ë

(%) 
���{  ���’ (m/s) 

7 18 01 26.0     78 �ë�ç     1.7 

    02   27.2     78 �ë	¤     3.7 

    03   28.4     74 	¤	¤�ë     5.3 

    04   27.5     77 �ç     1.1 

    05   34.2     42 �ç�ç�ë     1.8 

    06   35.3     39 �ë�ç�ë     1.9 

    07   36.9     35 �ë	¤�ë     4.2 

    08   35.5     41 �ë	¤     5.8 

    09   34.8     45 	¤	¤�ë     6.1 

    10   28.8     71 �ë�ç�ë     1.2 

    11   28.8     74 �ç�ç�ß     1.9 

    12   28.2     78 �ë�ç�ë     0.9 

(b) �«�ä�Û�=�@  

�´  �²  �´  �Û�5 (�: ) 

Œ�™�3	ë

(%) 
���{  ���’ (m/s) 

7 18   01   27.0    86 �ë	¤     2.7 

    02   27.4    76 �ë	¤�ë     3.1 

    03   24.8    94 �ë�ç�ë     1.6 

    04   26.7    91 �ë	¤�ë     2.3 

    05   25.6    93 �ç�ç�ë     2.3 

    06   35.3    54 �ë	¤�ë    10.6 

    07   37.6    39 �ë	¤�ë    11.6 

    08   37.0    40 �ë	¤�ë    14.0 

    09   27.6    76 �ç�ç�ë    10.0 

    10   27.9    80 �ç�ç�ë     7.3 

    11   27.1    92 �ë	¤     4.8 

    12   27.0    94 �ë	¤     2.0 
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�=�• 42,333�ª���é�Ö�é�• 2,255��
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���þ���”�Ð
Í�Ê�•�Ï�‚�•	X

�Ê�•���ß�•��	¤�•	à�ß�•�u�^�•���m�—�¦
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ÿ�š
��� 1 �Æ�—3 �Æ	¤�•��
D	Þ� �̈–

139�`�����m�°�• 3 �†�¯�Z	Þ� �̈• 5 �†�¯�±

�$�–�d���s���Ö�M�”
��ƒ�²�ñ�d�•�Â�¨�”

�&�~�L�•�M�Ö�M�–  

(�v ) 
Õ�½
c		�š�z�ü��
Õ�½
à 9 �`�”�!�m	à�ß

�ü 2 �`�•��	¤�ü 4 �`�•��	¤�� 2 �`�•�Ï�‚

�ü 1 �`�–  

 

 

 

 

�y  14. �ç�^�È���¡���Ç�3�Z�t���ß�—�«�ä�Û�=�@�Û�5�”�´�â�•�y  

Fig. 14. The hourly temperature of station Taitung and Chengkung from 071801L to 071812L 2005 
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	d  8.  �ç�^�È���z�Ì� �C�“�—�S�¤�Û�p 24 �[�´�È�����‰�C�ô���A�„�•�º��	d  

Table 8.  24-hour error(km) of selective track-forecast techniques for typhoon HAITANG 

 CWB PGTW RJTD BABJ CLIP HURA TFSS     

CWB 40 78                 

 78 0        A B        

PGTW 30 77 32 84      C D        

 86 9 84 0      A 	d�B X �V Y �C�“�´�t
Œ�u	1�»�G    

RJTD 40 78 30 86 44 92    B 	d�B X �W�B�C�ô�±	��p 24 �[�´���A�„�• (KM) 

 93 15 92 6 92 0    C 	d�B Y �W�B�C�ô�±	��p 24 �[�´���A�„�• (KM) 

BABJ 35 77 30 86 35 91 35 114  D 	d�B Y �W�C�ô�±	��º X �W�p�C�ô�±	��“	1�Ó	ë (KM) 

 114 37 118 32 114 23 114 0           

CLIP 14 73 14 91 14 110 14 132 14 210         

 210 137 210 119 210 100 210 78 210 0         

HURA 11 77 12 94 11 117 11 145 11 198 12 215       

 219 142 215 121 219 102 219 74 219 21 215 0       

TFSS 13 74 13 76 13 93 13 92 6 201 4 244 13 126     

 126 52 126 50 126 33 126 34 143 -58 160 -84 126 0     

 

 

	d  9.  �ç�^�È���z�Ì� �C�“�—�S�¤�Û�p 48 �[�´�È�����‰�C�ô���A�„�•�º��	d  

Table 9.  48-hour error(km) of selective track-forecast techniques for typhoon HAITANG 

 CWB PGTW RJTD BABJ CLIP HURA TFSS     

CWB 32 106                 

 106 0        A B        

PGTW 24 111 26 131      C D        

 133 22 131 0      A 	d�B X �V Y �C�“�´�t
Œ�u	1�»�G    

RJTD 26 113 24 133 26 130    B 	d�B X �W�B�C�ô�±	��p 48 �[�´���A�„�• (KM) 

 130 17 134 1 130 0    C 	d�B Y �W�B�C�ô�±	��p 48 �[�´���A�„�• (KM) 

BABJ 27 110 24 133 26 130 27 166  D 	d�B Y �W�C�ô�±	��º X �W�p�C�ô�±	��“	1�Ó	ë (KM) 

 166 56 168 35 168 38 166 0           

CLIP 14 140 14 167 14 168 14 204 14 539         

 539 399 539 372 539 371 539 335 539 0         

HURA 11 122 12 160 11 150 11 205 11 479 12 461       

 461 339 461 301 461 311 461 256 461 -18 461 0       

TFSS 11 115 10 119 11 147 11 143 6 551 4 496 11 239     

 239 124 246 127 239 92 239 96 289 -262 276 -220 239 0     
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Report on Typhoon 0505(Haitang) of 2005 
 

Chih-Hsiang Liao 

Weather Forecast Center, Central Weather Bureau 

 

ABSTRACT 
Haitang, the fifth typhoon occurred in the western North Pacific Ocean in 2005,was the first one that 

invaded the Taiwan area.  Typhoon Haitang originated over the north-northeast sea of Guam at 00UTC 

12 July, 2005.  It moved west-northwestward firstly, then turned west-southwestward, and then turned 

westerward.  Starting from 06UTC 16 July, Haitang moved west-northwestward.  During this time, it 

intensified and developed continuously into a typhoon, then reached its maximum intensity near the 

center with wind of 55m/s at 18UTC 16 July.  Then, it moved northwestward at 00UTC 17 July.  As it 

approached the east coast of Hualien at 18UTC 17 July, it suddenly shift slightly to the south and then 

moved northward.  After making a loop, it landed over Yilan county. . 

During Haitang’s passage, the observation showed that very strong wind occurred around Taiwan, 

especially a peak gust of 70.8m/s at Pengjiayu.  Additionally, there were also very strong gusts of 

63.0m/s at Lanyu and 58.5m/s at Hualien.  Haitang also resulted in a large amount of precipitation over 

1000mm in the mountain area of southern, central, and northeastern Taiwan as well as the southeastern 

region. Particularly, the accumulated rainfall amount in the mountain area of Kaohsiung and Pingtung 

exceeded 2000mm.  Haitang caused a foehn phenomenon in Taitung area, too.  Verifications of the 

24-hr and 48-hr official track forecast errors of CWB were 78km and 106km, respectively. 

 

Key words: typhoon, gust, foehn, track forecast errors 
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Fig. 1. The best track of typhoon LONGWANG. 
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	d  1. �Š�Æ�È���È�����‰�•
N	ë�â�•�—�ï�{�÷�±	d  

Table 1. The best-track positions, intensity and movement of typhoon LONGWANG. 
�È�U���’  �J���ê�‰  

�´�t  
(UTC) 

�®	ë  �–	ë  
�m�¨�Û�˜

(hPa) 
���ï�±�{

degree 
���ï�’	ë

Km/hr 

�[��
m/s 

�Ä��
m/s 

30kts 
km 

50kts 
km 

�Â�/  

092600 19.6 143.5 998 282 9 18 25 100  �˜	ë�È��  
092606 19.9 143.0 998 303 10 18 25 100  �˜	ë�È��  
092612 20.2 142.6 995 309 9 20 28 100  �˜	ë�È��  
092618 20.9 141.7 985 310 20 25 33 100  �˜	ë�È��  
092700 21.4 141.0 970 307 15 33 43 150 50 �m	ë�È��  
092706 21.7 140.0 960 288 18 38 48 150 50 �m	ë�È��  
092712 22.0 139.2 960 292 15 38 48 150 50 �m	ë�È��  
092718 22.1 138.3 950 277 15 40 50 150 50 �m	ë�È��  
092800 22.3 137.5 945 285 14 43 53 150 50 �m	ë�È��  
092806 22.4 136.7 940 278 14 45 55 150 50 �m	ë�È��  
092812 22.5 136.2 940 282 9 45 55 150 50 �m	ë�È��  
092818 22.4 135.6 940 260 10 45 55 150 50 �m	ë�È��  
092900 22.4 135.2 935 270 7 48 58 150 50 �m	ë�È��  
092906 22.3 134.6 935 260 10 48 58 150 50 �m	ë�È��  
092912 22.3 133.8 925 270 14 51 63 200 80 
N�ú�È��  
092918 22.2 133.0 925 262 14 51 63 200 80 
N�ú�È��  
093000 22.0 132.1 925 257 16 51 63 200 80 
N�ú�È��  
093006 22.0 131.0 925 270 19 51 63 200 80 
N�ú�È��  
093009 22.0 130.5 925 270 17 51 63 200 80 
N�ú�È��  
093012 22.0 129.9 925 270 20 51 63 200 80 
N�ú�È��  
093015 22.1 129.2 925 279 24 51 63 200 80 
N�ú�È��  
093018 22.4 128.4 925 292 29 51 63 200 80 
N�ú�È��  
093021 22.4 127.8 925 270 20 51 63 200 80 
N�ú�È��  
100100 22.5 127.0 925 278 27 51 63 200 80 
N�ú�È��  
100103 22.6 126.2 925 278 27 51 63 200 80 
N�ú�È��  
100106 22.8 125.4 925 285 28 51 63 200 80 
N�ú�È��  
100109 23.0 124.6 925 285 28 51 63 200 80 
N�ú�È��  
100112 23.1 123.9 925 279 24 51 63 200 80 
N�ú�È��  
100115 23.3 123.2 925 287 25 51 63 200 80 
N�ú�È��  
100118 23.5 122.5 925 287 25 51 63 200 80 
N�ú�È��  
100121 23.7 121.6 925 284 31 51 63 200 80 
N�ú�È��  
100200 23.8 120.7 945 277 30 43 53 200 80 �m	ë�È��  
100203 23.9 120.0 960 279 23 38 48 200 80 �m	ë�È��  
100206 24.0 119.6 960 285 14 38 48 200 80 �m	ë�È��  
100209 24.1 119.1 970 282 17 33 43 200 80 �m	ë�È��  
100212 24.3 118.6 980 294 18 28 35 180  �˜	ë�È��  
100215 24.4 118.2 985 285 14 25 33 180  �˜	ë�È��  
100218 24.5 117.8 990 285 14 23 30 150  �˜	ë�È��  
100221 24.8 117.3 995 303 20 20 28 150  �˜	ë�È��  
100300 25.0 116.8 998 294 18 18 25 150  �˜	ë�È��  
100306 26.0 115.5 1000 311 28 15 23   �w
E���˜  
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	d  2. �Š�Æ�È�����ô�Ç���–���+�f	d  

Table 2. Warnings issued by CWB for typhoon LONGWANG. 
�»�g  �Ç���´�t  ���y�ô
�  

���Ê  
�Æ �ô  �²  �´  �‰ �ç �B  �¬ �B  

�Â�/  

�ç�B  19 1 30 20 30 
�����ß�ç�•�ç
ÿ�•�����ß	¤�•�ç

ÿ�•�£�S�ç�y  

 
N�ú  

�ç�B  19 2 30 23 30 
�����ß�ç�•�ç
ÿ�•�����ß	¤�•�ç

ÿ�•�£�S�ç�y  

 
N�ú  

�ç�B  19 3 1 2 30 
�����ç�•�ç
ÿ�•�����ß�ç�•�ç

ÿ�•�����ß	¤�•�ç
ÿ�•�£�S�ç�y  

 
N�ú  

�ç�¬  19 4 1 5 30 
�����ç�•�ç
ÿ�•�����ß�ç�•�ç

ÿ�•�����ß	¤�•�ç
ÿ�•�����ç�y
�ç�•�•�£�S�ç�y  

	X�Ê�•�u� �̂•���ß�•�8�~�•�^�¡�•

��|�•���ç�•�Ò�¼�•���Î�•
Í�Ê�•
���m�•	¤�‹  


N�ú  

�ç�¬  19 5 1 8 30 ����	u	h�z�ç
ÿ  �����z�†�ô (�å�6�^�¡�•�8�~ ) 
N�ú  

�ç�¬  19 6 1 11 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹  


N�ú  

�ç�¬  19 7 1 14 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹  


N�ú  

�ç�¬  19 8 1 17 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  


N�ú  

�ç�¬  19 9 1 20 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  


N�ú  

�ç�¬  19 10 1 23 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  


N�ú  

�ç�¬  19 11 2 2 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  


N�ú  

�ç�¬  19 12 2 5 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  


N�ú  

�ç�¬  19 13 2 8 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  

�m	ë 

�ç�¬  19 14 2 11 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  

�m	ë 

�ç�¬  19 15 2 14 30 ����	u	h�z�ç
ÿ  
�����z�†�ô (�å�6�^�¡�•�8�~ )�•
�k�‹�•	n	p�•�Í�2  

�m	ë 

�ç�¬  19 16 2 17 30 �����ç�y�•�����ç�•�ç
ÿ  
�k�‹�•	n	p�•
Í�Ê�•���m�•	¤�‹�•
�¦�•�•�†�å�•�o� �•��	¤�•�Ï�‚  

�m	ë 

�ç�¬  19 17 2 20 30 �����ç�y�•�����ç�•�ç
ÿ  	n	p�•�k�‹  �˜	ë  
�ç�¬  19 18 2 23 30 �����ç�y�•�����ç�•�ç
ÿ  	n	p  �˜	ë  
�ç�¬  19 19 3 2 30 �����ç�y  	n	p  �˜	ë  
�ç�¬  19 20 3 5 30 �����ç�y  	n	p  �˜	ë  
�Þ�È  19 21 3 8 30   �˜	ë  
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	d  3.  �Š�Æ�È�����ô�Z�t�!�]�™�!�m�¨�p�á
#�s�ï�–	d�ƒ�´�t
a UTC �´�–  

Table 3.  Eye-fixes of satellite for typhoon LONGWANG by the Satellite Center of CWB. 

�´  �²  �´  
�m�¨
�®	ë  

�m�¨
�–	ë  

�s�ï  
�7�”	ë  

T ��  CI ��  

N	ë
�â�•  


N	ë�t
�6�´�t  

 �´  �²  �´  
�m�¨
�®	ë  

�m�¨
�–	ë  

�s�ï  
�7�”	ë  

T ��  CI ��  

N	ë
�â�•  


N	ë�t
�6�´�t  

9 26 00 19.5 143.6 FAIR 2 2 �Ç�v  6  10 1 03 22.6 126.2 GOOD 6 6 

�[  6 
9 26 03 19.6 143.2 FAIR 2.5 2.5 �Ç�v  6  10 1 04 22.7 125.8 GOOD 6 6 

�[  6 
9 26 06 19.7 142.9 FAIR 2.5 2.5 �Ç�v  6  10 1 05 22.7 125.6 GOOD 6 6 

�[  6 
9 26 09 20.0  142.5 FAIR 2.5 2.5 

�[  6  10 1 06 22.7 125.4 GOOD 6 6 

�[  6 
9 26 12 20.3 142.1 FAIR 3 3 �Ç�v  6  10 1 07 22.8 125.2 GOOD 6 6 

�[  6 
9 26 16 20.6 141.9 FAIR 3 3 �Ç�v  7  10 1 08 22.9 124.9 GOOD 6 6 

�[  6 
9 26 18 20.9 141.7 FAIR 3.5 3.5 �Ç�v  6  10 1 09 22.9 124.6 GOOD 6 6 

�[  6 
9 26 21 21.1 141.5 FAIR 3.5 3.5 

�[  6  10 1 10 22.9 124.3 GOOD 6 6 

�[  6 
9 27 00 21.4 141.0 FAIR 4 4 �Ç�v  6  10 1 11 22.9 124.1 GOOD 6 6 

�[  6 
9 27 03 21.5 140.4 FAIR 4 4 �Ç�v  6  10 1 12 23.0  123.9 GOOD 5.5 6 �‡�‡  6 
9 27 06 21.7 140.0 FAIR 4.5 4.5 �Ç�v  6  10 1 13 23.0  123.6 GOOD 5.5 6 �‡�‡  6 
9 27 09 21.7 139.6 GOOD 4.5 4.5 �Ç�v  6  10 1 16 23.2 122.9 GOOD 5.5 6 �‡�‡  6 
9 27 12 21.9 139.1 FAIR 4.5 4.5 

�[  6  10 1 17 23.3 122.6 GOOD 5.5 6 �‡�‡  6 
9 27 16 21.9 138.5 FAIR 4.5 4.5 

�[  7  10 1 18 23.4 122.4 GOOD 5.5 6 

�[  6 
9 27 18 22.0  138.3 GOOD 5 5 �Ç�v  6  10 1 19 23.5 122.2 GOOD 5.5 6 

�[  6 
9 27 21 22.2 137.9 GOOD 5 5 �Ç�v  5  10 1 20 23.6 121.9 FAIR 5.5 6 

�[  7 
9 28 00 22.3 137.5 GOOD 5.5 5.5 �Ç�v  6  10 1 21 23.7 121.6 FAIR 5.5 6 

�[  5 
9 28 03 22.3 137.1 GOOD 5.5 5.5 �Ç�v  6  10 1 22 23.7 121.4 FAIR 5.5 6 

�[  6 
9 28 06 22.4 136.7 GOOD 6 6 �Ç�v  6  10 1 23 23.7 121.1 FAIR 5.5 6 

�[  6 
9 28 09 22.4 136.5 GOOD 6 6 �Ç�v  6  10 2 00 23.8 120.7 FAIR 5 5.5 �‡�‡  6 
9 28 12 22.4 136.2 GOOD 6 6 

�[  6  10 2 01 23.9 120.4 FAIR 5 5.5 �‡�‡  6 
9 28 16 22.4 135.8 GOOD 6 6 

�[  7  10 2 02 23.9 120.2 FAIR 5 5.5 �‡�‡  6 
9 28 18 22.4 135.6 GOOD 6 6 

�[  6  10 2 03 24.0  119.8 FAIR 5 5.5 �‡�‡  6 
9 28 21 22.4 135.4 GOOD 6 6 

�[  5  10 2 04 24.0  119.8 FAIR 5 5.5 �‡�‡  6 
9 29 00 22.4 135.1 GOOD 6 6 

�[  6  10 2 05 24.0  119.7 FAIR 5 5.5 �‡�‡  6 
9 29 03 22.3 134.8 GOOD 6 6 

�[  6  10 2 06 24.0  119.6 FAIR 4.5 5.5 �‡�‡  6 
9 29 06 22.3 134.6 GOOD 6 6 

�[  6  10 2 07 24.1 119.5 FAIR 4.5 5.5 �‡�‡  6 
9 29 09 22.3 134.2 GOOD 6 6 

�[  6  10 2 08 24.1 119.3 FAIR 4.5 5.5 �‡�‡  6 
9 29 12 22.3 133.8 GOOD 6 6 

�[  6  10 2 09 24.2 119.2 FAIR 4.5 5 �‡�‡  6 
9 29 16 22.1 133.3 GOOD 6 6 

�[  7  10 2 10 24.2 119.1 FAIR 4.5 5 �‡�‡  6 
9 29 18 22.2 132.9 GOOD 6 6 

�[  6  10 2 11 24.2 119.0 FAIR 4.5 5 �‡�‡  6 
9 29 21 22.1 132.5 GOOD 6 6 

�[  6  10 2 12 24.3 118.9 FAIR 4 4.5 �‡�‡  6 
9 30 00 22.1 132.1 GOOD 5.5 6 �‡�‡  6  10 2 13 24.4 118.8 FAIR 4 4.5 �‡�‡  6 
9 30 03 22.1 131.5 FAIR 5.5 6 �‡�‡  6  10 2 16 24.5 118.3 POOR 4 4.5 �‡�‡  6 
9 30 06 22.0  131.0 GOOD 5.5 6 

�[  6  10 2 17 24.6 118.1 POOR 4 4.5 �‡�‡  6 
9 30 09 22.0  130.5 GOOD 5.5 6 

�[  6  10 2 18 24.7 117.9 POOR 3.5 4 �‡�‡  6 
9 30 12 22.1 130.0 GOOD 5.5 6 

�[  6  10 2 19 24.7 117.7 POOR 3.5 4 �‡�‡  6 
9 30 13 22.2 129.7 FAIR 5.5 6 

�[  7  10 2 20 24.8 117.6 POOR 3.5 4 �‡�‡  7 
9 30 16 22.3 129.0 GOOD 5.5 6 

�[  7  10 2 21 24.9 117.4 POOR 3.5 4 �‡�‡  8 
9 30 17 22.4 128.7 GOOD 5.5 6 

�[  5  10 2 22 25.0  117.2 POOR 3.5 4 �‡�‡  6 
9 30 18 22.4 128.4 GOOD 6 6 �Ç�v  6  10 2 23 25.1 117.0 POOR 3 3.5 �‡�‡  6 
9 30 19 22.4 128.2 GOOD 6 6 �Ç�v  6  10 3 00 25.3 116.7 POOR 2.5 3 �‡�‡  6 
9 30 20 22.4 128.0 GOOD 6 6 �Ç�v  7  10 3 03 25.9 115.9 POOR 2.5 3 �‡�‡  6 
9 30 21 22.4 127.7 GOOD 6 6 �Ç�v  5  10 3 06 26.2 115.5 POOR 2 2.5 �‡�‡  6 
9 30 22 22.4 127.4 GOOD 6 6 �Ç�v  6  10 3 09 26.3 114.9 POOR 2 2.5 �‡�‡  6 
9 30 23 22.4 127.2 GOOD 6 6 �Ç�v  6  10 3 12 26.5 114.8 POOR 2 2.5 

�[  6 
10 1 00 22.5 127.0 GOOD 6 6 �Ç�v  6  10 3 16 26.8 115.3 POOR 2 2.5 

�[  7 
10 1 01 22.5 126.8 GOOD 6 6 

�[  6  10 3 18 27.0  115.5 POOR 1.5 2 

�[  6 
10 1 02 22.5 126.5 GOOD 6 6 

�[  6  10 3 21 27.3 115.5 POOR 1.5 2 �‡�‡  6 
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Table 4. Eye-fixes of Typhoon LONGWANG(0519).�³
�´  �t  (UTC) 	X�Ê  �v�‰�^  �.	H  �|�-  

�´  �²  �´  �ç�®  �ß�–  �ç�®  �ß�–  �ç�®  �ß�–  �ç�®  �ß�–  
10 1 05 22.9 125.6       
10 1 06 22.9 125.4       
10 1 07 22.9 125.2 22.9 125.2     
10 1 08 23.0 124.9 23.0 125.0   23.0 125.0 
10 1 09 23.1 124.6 23.0 124.6   23.0 124.7 
10 1 10 23.1 124.3 23.0 124.3   23.0 124.4 
10 1 11 23.1 124.1 23.1 124.1   23.0 124.2 
10 1 12 23.1 123.9 23.1 123.8   23.1 123.9 
10 1 13 23.2 123.8 23.2 123.6   23.1 123.7 
10 1 14 23.2 123.4 23.3 123.4   23.2 123.5 
10 1 15 23.3 123.1 23.3 123.2   23.2 123.2 
10 1 16 23.3 123.0 23.4 122.9   23.3 123.0 
10 1 17 23.4 122.7 23.4 122.7   23.4 122.7 
10 1 18 23.6 122.5 23.4 122.4   23.5 122.5 
10 1 19 23.7 122.2 23.6 122.3   23.7 122.2 
10 1 20 23.6 122.0 23.7 121.8   23.7 121.9 
10 1 21 23.7 121.7 23.7 121.6   23.9 121.5 

 10 1 22   23.8 121.3   X X 
 10 1 23   23.8 121.2   X X 
 10 2 00   23.9 120.6   23.8 120.9 
 10 2 01   24.0 120.3 23.7 120.4 23.8 120.7 
 10 2 02   23.9 120.3 23.9 120.1 23.8 120.4 
 10 2 03   24.0 120.1 24.0 119.9 23.9 120.1 
 10 2 04   24.0 120.0 23.8 119.9 23.9 119.9 
 10 2 05   24.1 119.9 24.0 119.9   
 10 2 06   24.2 119.7 X X   
 10 2 07   24.3 119.6 24.1 119.5   
 10 2 08   24.3 119.4 24.1 119.4   
 10 2 09   24.3 119.2 24.2 119.1   
 10 2 10   24.3 119.1 24.3 119.0   
 10 2 11     24.3 118.7   
 10 2 12     X X   
 10 2 13     24.3 118.3   
 10 2 14     24.3 118.3   
           

�/�š X 	d�¤� �“�¨�÷�±�R  
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�y  2. �'
� 94�£ 9 �´ 28�² 00UTC��
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ÿ�š�Û�‰�ë�y  

Fig. 2. The surface chart at 00UTC September 28 

of 2005. 

 
 
 

 

�y  3. �'
� 94 �£ 9 �´ 29 �² 00UTC 500�Í�†�Ï

	<�š�Û�y  

Fig. 3. The 500hPa geopotential height and wind 

vectors at 00UTC Sept. 29 of 2005. 
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ÿ�š�Û�‰�ë�y  

Fig. 4. The surface chart at 00UTC September 29 

of 2005. 
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Fig. 5. The infrared satellite imagery at 12UTC 

Sept. 29 of 2005. 
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Fig. 6. The 500hPa geopotential height and wind vectors at 00UTC Sept. 30 of 2005. 
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Fig. 7. The infrared(a) and enhanced(b) satellite 

imagery at 06UTC Sept. 30 of 2005. 
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Fig. 8. The infrared satellite imagery at 0102L 

October 2005. 
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Fig. 9. The infrared satellite imagery at 0105L 

October 2005. 
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Fig. 10. The variation of the minimum pressure and maximum wind speed near center of typhoon Longwang. 
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Table 5. The meteorological summary of CWB  stations during the passage of typhoon �“ LONGWANG. 
�“�@  �È���Û�˜ (hPa) �ó�t�È�U���’ (m/s) �È�U���’ (m/s) �È�U
þ�½�f (mm) 
þ�½���f (mm) 
�@�|  �G��  �´�t  �� ���{  �´�t  ���’  ���{  �´�t  �+�[�´  �¦�h�´�t  �<�‰ �¦�h�´�t  �G�f  �´�t�h�ñ  

�����¡  1004.4 02/03:20 46.9 150 02/07:22 26.2  120 02/07:48 60.5 02/06:52 18.5 02/07:33 75.5 01/05:30~03/08:30

�   �|      1000.7 02/03:31 27.9    50   02/03:50 16.0   50 02/03:53   25.5   02/03:17   18.0   02/03:44 67.5 01/07:20~03/01:00
�?   �•      1392.2 02/09:09 36.9   180   02/06:34 15.4  180 02/09:38 25.5    02/03:40   13.0   02/04:00 98.5 01/08:12~02/16:10
�Î�W�‹       998.3 02/03:40 24.8   340   02/03:24  7.4  210 02/03:10   26.0   02/03:13   14.5   02/03:58 95.5 01/07:42~02/16:30
��   �ç       998.4 02/12:40 28.3    50   02/03:19 12.6   90 02/09:11   25.0   02/03:14   15.0   02/03:48 70.9 01/09:10~02/16:12
��   �Î       989.9 02/07:49 22.8   130   02/07:41 11.4   70 02/07:55   20.0   02/03:27    8.0   02/04:05 32.9 01/11:45~03/08:22

±   �h       983.0 02/06:44 42.4   340   02/06:33 27.1  340 02/06:34    5.0   02/03:22    3.0   02/04:05 10.7 01/13:25~02/12:25
��   �m      982.4 02/06:26 23.1    10   02/06:24  9.5   20 02/06:25    4.4   02/11:25    2.0   02/12:04 16.4 02/03:05~02/14:15
�²�´�g      1251.0 02/05:52 24.0   290   02/05:48 10.4  130 02/09:02   13.0   02/06:07    5.0   02/06:36 46.0 01/23:50~02/17:20
�k   �‹       992.2 02/14:37 26.6   330   02/09:11 13.1  280 02/14:15   15.5   02/10:01    4.5   02/23:40 70.0 02/05:30~03/00:35
�ß�s�~       995.4 02/06:29 33.5   330   02/07:37 23.3  330 02/09:56   17.5   02/12:10    7.0   02/23:00 71.5 02/07:40~02/23:40
	s�ú�^      2934.4 02/05:45 27.9   310   02/04:42  8.9  280 02/04:51   28.0   02/05:21    8.0   02/06:01  159.0 02/01:10~02/19:30
�/   �^      2915.6 02/05:25 41.0   220   02/14:22 28.1  220 02/14:23   44.5   02/04:16   11.5   02/05:01  177.6 01/23:00~02/18:40
�o   �        988.1 02/07:26 23.6   360   02/05:31 10.4  340 02/05:39   11.0   02/17:46    5.5   02/18:16    4.5 02/02:55~02/20:20
	¤�ô�m�¨       995.3 02/06:05 24.4   330   02/05:56 12.0  320 02/05:56   21.5   02/09:24   12.0   02/10:07   64.5 01/05:30~03/08:30
�Ï   �‚       996.4 02/05:43 20.2   270   02/09:15 11.2  310 02/06:31   13.0   02/07:23    8.5   03/01:38   51.5 02/04:40~03/02:10
8,   
�       996.1 02/04:46 20.4   270   02/06:52  9.8  280 02/05:41    T   02/06:30    T   02/06:30    T 02/06:30~02/06:35
�u   �^       998.6 02/02:44 27.9    80   02/03:16 16.7   70 02/04:38   22.5   02/02:24    9.5   02/03:05   78.8 01/08:20~02/15:20
��   �¾      998.5 02/02:24 34.1   110   02/06:01 23.4  110 02/06:07   27.0   02/01:56   10.5   02/00:15   74.5 01/08:35~02/17:10
	X  �Ê      968.8 02/04:50 64.9   120   02/05:12 45.2  100 02/05:08   55.5   02/03:27   14.5   02/03:55  181.0 01/08:50~03/00:30
�«   �ä       980.8 02/05:14 31.2   180   02/05:47 18.7  210 02/05:00    5.0   02/09:10    2.0   02/09:50   25.3 01/22:29~02/10:55
��   �ß       984.4 02/05:41 21.1   200   02/06:25  9.4  200 02/06:27    2.0   02/09:33    1.0   02/04:33    6.0 01/22:40~03/04:20
�^   �¡       994.1 02/05:03 34.7   250   02/05:34 22.1  240 02/06:12    2.0   01/23:05    1.0   01/23:05    2.0 01/23:05~01/23:35
�U  �ó       989.9 02/05:46 13.6   190   02/03:00  7.1  180 02/03:23    4.4   02/08:14    2.0   02/08:31   13.7 02/06:18~03/06:30
�Í   �2      1003.4 02/18:37 30.1    60   02/21:03 17.9   60 02/22:18   16.5   02/22:29    8.0   02/23:09   36.5 02/08:54~02/23:30
	n   	p       990.6 02/21:50 22.9   350   02/18:35 13.9  350 02/18:40   26.5    03/03:50 11.0    03/04:27   90.5 02/09:50~03/08:20
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Fig. 11. The ten-day mean sea surface temperature from 21 to 30 September 2005. 
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�i�^�5�����¬�†�” 2 �² 5 �´ 15 �‰(�†�±�´ )�m�¨

�Æ�¬�” 10 �´���ó�à�ç�”
¡�B 8 �´�J��
��	�E�&

�����!�~�”��	x���|�´�t���l	o�™�>�7�z�Û�=

�@� �“�)�p�È�U
þ	x�f (	d 5)�—�”�²�²	x�f�÷

�± (	d 6)�ñ�à�”�Š�Æ�È��	•���Z�t�”�����z�†�Ì


Þ
þ	x�f�ƒ�m�Í 2 �²�]�š�”�Ö�ç�•�•�ß�ç�•�•

�ß�•�—�m�•�†�ô�ˆ�‡ 1 �²�	�¶
þ	x�”��	x�f��

�l�•�– 1 �[�´�p�È�U
þ�½�f�U�•�Ç�3�Í 2 �²X�


£�ß�@�‘�t�”�!�m�Ð�����¡ 1 �[�´�È�U
þ	x�f

�� 60.5
Á�Ï�È�U�”	X�Ê 55.5
Á�Ï�z�»�–�‚�Š�Æ

�È���J��
��Í 2 �²�¨�•�����”�z�†��	x�ú
N�”


a	X�Ê�†�ô�•�ç�•�^�ô�•�ß�ç�•�^�ô�•�m	¤�•

�^�ô
E���Œ	x�”� �!
"	X�Ê�^�ô�•�u�^�^�ô�—

�Ï�‚�ü�^�ô���¶�L�U�Œ	x�Ç�3�–
U�<���ƒ	��y

(�y 14)�ñX����†
Ž�à�”�‡�È���J��
�
w���¬�†

�´�•�m�¨�Æ�¬	›�•�Æ�¬�•�Æ�¬	õ�ß�à�ç�—�J��


��E�&�!�~�Z�t�”
þ�½�ƒ	�
N	ë�‰��	1�â�•
c

		�–�-
à 2 �²�p�²	x�f�”�‡�Û�=�@	x�f�±
ÿ�”

�Ð	X�Ê	1 178.0 
Á�Ï�È�•�”�!�»
"�/�^ 177.1


Á�Ï�I	s�ú�^ 159.0
Á�Ï�”�!�Ô�Û�=�@	ž�‡ 90


Á�Ï�Ð�@�–�‡�Þ�ï	x�f�@� �“�÷�±�±
ÿ�”�Ð	X

�Ê�ü�Ð�å�b�šXÁ�@�p 764.5 
Á�Ï	x�f�È�•�”�u

�b	1
V�Ä�@ 659.0 
Á�Ï�z�»�”�!�Ô�†�ô�à
ü��

�U�²	x�f	1�“�@
a�u�^�ü�U�u�b�œ���^ 576.0


Á�Ï�•�Ï�‚�ü�Ò�-�b
W	��^ 350.0 
Á�Ï�•���m

�ü�I���b
»�^ 301.0 
Á�Ï�•���Î�ü�ž�A�b�ë�Ë

�N�^ 290.0 
Á�Ï�•���ç�ü�û���bXÂ�^ 241.5 
Á

�Ï�•	à�ß�ü�^�†	p�b�B���® 237.0 
Á�Ï�•�Ò�¼

�ü�����b�£�ª 225.0 
Á�Ï�•	¤�‹�ü�x�ä�b�G�š

220.5
Á�Ï�•��	¤�ü�;�þ���U�b�^ 166.5
Á�Ï�•  
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ÿ�Û�˜�”�´�â�•�y  

Fig. 12. The hourly sea level pressure of stations Suao, Hualien, Chengkung, Hsinchu, Taichung, Chiayi 

from 100201L to 100214L 2005. 
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Fig. 13. The maximum wind and gust wind scale at CWB stations during typhoon Longwang's passage. 
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�y  14. �'
� 94 �£ 10 �´ 1 �² 23 �´�ß 2 �² 20 �´ (�†�±�´ )�<��
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(a)100123L�• (b)100204L�• (c)100205L�• (d)100206L�• (e)100208L�•  

(f) 100209L�• (g)100210L�• (h)100211L�• (i)100220L�–  

Fig. 14. The chart of radar echoes at 100123L(a),100204L(b),100205L(c),100206L 

(d),100208L(e),100209L(f),100210L(g),100211L(h),100220L(i). 
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�Í���® 158.0
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	d  6. �Š�Æ�È�����|�Z�t�z�Û�=�@�²	x�f�—��

	x�f  

Table 6. The daily and accumulated rainfalls of 

C W B  s t a t i o n s  d u r i n g  t y p h o o n 

LONGWANG’S passage. 
�”  �²  	x  �f  ( 
Á �Ï  )     

�“�@ 
10 �´ 1 �²  10 �´ 2 �²  10 �´ 3 �²  

��
à (
Á�Ï ) 

�����¡     0.0    75.5    0.0    75.5 


�   �|     0.5    67.0     T    67.5 

�?   �•     8.5    90.0    0.0    98.5 

�Î�W�‹     7.0    88.5    0.0    95.5 

��   �ç     5.1    65.8    0.0    70.9 

��   �Î     2.4    30.5     T    32.9 


±   �h     0.2    10.5    0.0    10.7 

��   �m    0.0    16.4    0.0    16.4 

�²�´�g     0.2    45.8    0.0    46.0 

�k   �‹     0.0    66.0    5.5    71.5 

�ß�s�~     0.0    71.5    0.0    71.5 

	s�ú�^     0.0   159.0    0.0   159.0 

�/   �^     0.5   177.1    0.0   177.6 

�o   �      0.0     4.5    1.0     5.5 

	¤�ô�m�¨     0.0    64.5    0.0    64.5 

�Ï   �‚     0.0     2.0    0.5     2.5 


�   
�     0.0      T    2.5     2.5 

�u   �^     7.8    71.0    0.0    78.8 

��   �¾    9.0    65.5    0.2    74.7 

	X  �Ê    3.0   178.0     T   181.0 

�«   �ä     0.3    25.0    0.0    25.3 

��   �ß      T     6.0   23.0    29.0 

�^   �¡     2.0     0.0   25.0    27.0 

�U  �ó     0.0    12.1   11.3    23.4 

�Í   �2     0.0    36.5    0.0    36.5 

	n   	p     0.0    62.0   28.5    90.5 

�/�š T 	d	x�þ  

 

 

 

	d  7. ���ß�†�ô�¡���Ç�3�Z�t�”�´ (�†�±�´ )�Û

�5�•
Œ�™�3	ë�•�È�U���A���’�—���{  

Table 7. The hourly temperature, relative 

humidity, max. mean wind speed and 

wind direction at Taitung and Tawu 

stations from 100122L~100209L. 

(a) ���ß�Û�=�@  

�´   �²  
�´  

�Û�5 (�: ) 
Œ�™�3	ë

(%) 

���{   ���’ (m/s) 

10 1 22 28.6     76 �ë	¤�ë     2.7 

    23   27.5     79 �ë	¤�ë     2.0 

 2   00   27.0     79 �ë     2.2 

    01   27.0     79 �ß�ç�ß     1.8 

    02   26.7     78 �ç�ç�ß     1.9 

    03   26.5     79 �ë	¤�ë     2.2 

    04   30.6     60 �ë	¤     4.2 

    05   29.5     59 �ë	¤     5.5 

    06   32.8     48 	¤	¤�ë     8.5 

    07   30.1     67 	¤	¤�ë     9.4 

    08   29.0     75 	¤	¤�ë     7.3 

    09   26.4     82 �ë	¤     5.4 

(b) �U�ó�Û�=�@  

�´   �²  �´  �Û�5 (�: ) 
Œ�™�3	ë

(%) 

���{   ���’ (m/s) 

10 1   22   26.8    75 	¤     2.2 

    23   27.2    73 	¤     2.5 

 2   00   27.2    73 	¤	¤�ë     2.5 

    01   30.4    61 	¤     5.2 

    02   31.1    55 	¤	¤�ë     5.1 

    03   30.6    59 	¤     6.2 

    04   30.2    59 	¤     7.1 

    05   30.2    59 	¤	¤�ë     5.0 

    06   30.5    59 	¤     6.1 

    07   29.6    64 	¤	¤�ë     5.6 

    08   27.9    73 	¤	¤�ë     5.4 

    09   26.4    92 	¤	¤�ë     4.3 
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�y  15. 94�£ 10 �´ 1 �² 0 �´�¦�ß 3 �² 8 �´ (�†�±

�´ )�·�����z�†���5�è	x�f�‰���y  

Fig. 15. The accumulated rainfall over Taiwan 

area from 100100L to 100308L 2005. 
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Fig. 16. The hourly temperature of stations Taitung and Tawu from 100122L to 100209L 2005. 
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	d  8.  �Š�Æ�È���z�Ì� �C�“�p 24 �[�´�È�����‰�C�ô���A�„�•�º��	d  

Table 8.  24-hour error(km) of selective track-forecast techniques for typhoon LONGWANG. 

 CWB PGTW RJTD BABJ BCGZ       

CWB 15 56                 

 56 0        A B        

PGTW 7 58 7 68      C D        

 68 10 68 0      A 	d�B X �V Y �C�“�´�t
Œ�u	1�»�G    

RJTD 13 56 7 68 13 35    B 	d�B X �W�B�C�ô�±	��p 24 �[�´���A�„�• (KM) 

 35 -21 33 -35 35 0    C 	d�B Y �W�B�C�ô�±	��p 24 �[�´���A�„�• (KM) 

BABJ 10 53 7 68 10 32 10 52  D 	d�B Y �W�C�ô�±	��º X �W�p�C�ô�±	��“	1�Ó	ë (KM) 

 52 -1 60 -8 52 20 52 0           

BCGZ 7 58 7 68 7 33 7 20 7 95         

 95 37 95 27 95 62 95 75 95 0         

 

 

	d  9.  �Š�Æ�È���z�Ì� �C�“�p 48 �[�´�È�����‰�C�ô���A�„�•�º��	d  

Table 9.  48-hour error(km) of selective track-forecast techniques for typhoon LONGWANG. 

 CWB PGTW RJTD BABJ BCGZ       

CWB 5 99                 

 99 0        A B        

PGTW 3 102 3 151      C D        

 151 49 151 0      A 	d�B X �V Y �C�“�´�t
Œ�u	1�»�G    

RJTD 3 102 3 151 3 66    B 	d�B X �W�B�C�ô�±	��p 48 �[�´���A�„�• (KM) 

 66 -36 66 -85 66 0    C 	d�B Y �W�B�C�ô�±	��p 48 �[�´���A�„�• (KM) 

BABJ 3 102 3 151 3 66 3 124  D 	d�B Y �W�C�ô�±	��º X �W�p�C�ô�±	��“	1�Ó	ë (KM) 

 124 22 124 -27 124 58 124 0           

BCGZ 3 102 3 151 3 66 3 142 3 173         

 173 71 173 22 173 107 173 49 173 0         
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Report on Typhoon 0519(LONGWANG) of 2005 
 

Chih-Hsiang Liao 

Weather Forecast Center, Central Weather Bureau 

 

ABSTRACT 
Longwang, the nineteenth typhoon occurred in the western North Pacific Ocean in 2005, was the 

fourth one that invaded the Taiwan area.  Typhoon Longwang originated over the northern sea of Guam 

at 00UTC 26 September in 2005.  It moved northwestward firstly, then turned west-northwestward, and 

turned westward later.  During this time, it intensified and developed continuously into a typhoon, then 

reached its maximum intensity near the center with wind of 51m/s at 12UTC 29 September.  It 

maintained this intensity till 21UTC 1 October.  And in the process of typhoon intensity, a structure of 

concentric eyewall ever appeared.  As it approached the eastsoutheast sea of Hualien at 06UTC 1 

October, it changed toward westnorthwest and landed over Hualien county at 2115UTC 1 October. 

Longwang brought strong winds and torrential rain that caused damages in Taiwan area. During 

Longwang’s passage, the observation showed that very strong wind occurred around Taiwan, especially a 

peak gust of 64.9m/s at Hualien weather station.  This has been the strongest on record at this station.  

Longwang also resulted in a large amount of precipitation in the mountain area of Hualien and Yilan.  

Additionally, Longwang caused a foehn phenomenon in Taitung area.  Verification of the 24-hr and 

48-hr official track forecast errors of CWB were 56km and 99km, respectively. 

 

Key words: concentric eyewall, foehn, track forecast errors. 
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Table 1. The record example of categories of groundwater level anomaly triggered by earthquake. 
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Figure 1. Co-seismic anomaly with upward oscillation and step but no decay phenomenon, and after 

response the water level higher than original situation record of OuSuDoPu+co 

 

 

SinPu

599.30

599.40

599.50

599.60

599.70

599.80

599.90

600.00

600.10

600.20

600.30

2004/5/19
13:55

2004/5/19
14:09

2004/5/19
14:24

2004/5/19
14:38

2004/5/19
14:52

2004/5/19
15:07

2004/5/19
15:21

2004/5/19
15:36

2004/5/19
15:50

2004/5/19
16:04

Date (2 minutes)

W
at

er
 le

ve
l (

cm
)

2004/05/19  15:04:12  M=6.5

 
�y 2 �½�ï��
D�â�•�V�†�<�Ç�3�u�´�”�¶�{�@�¡�ï���¤�l�â�V�ã�¯
ü�=�Ê��
D�˜�¨	õ�ƒ�)�:�h�½

�ï�”�–�U
a OdSoDoPo+co 

Figure 2. Co-seismic anomaly with downward oscillation but no step and decay phenomena, and after 

response the water level returns to original situation record of OdSoDoPo+co 
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Figure 3. Co-seismic anomaly with no oscillation and decay phenomena but upward step, and after 

response the water level higher than original situation record of OoSuDoPu+co 
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Figure 4. Co-seismic anomaly with upward oscillation but downward step and decay phenomena, and 

after response the water level lower than original situation record of OuSdDdPd+co 
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Figure 5. The distribution of earthquake-groundwater observation wells. 
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Table 2. Earthquake events used in this research and the groundwater level responses. 
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(km) �–	ë  �®	ë  �„�8  �÷%| �ß�I  ���U  	X�Ê  �G�î  �­�7  �þ�ß  

2003/04/03 
14:59:33.7 

5.0 14.5 120.5 23.2 17(S) 18(S) 60 195 ��  ��  ��  ��  

2003/06/09 
09:52:52.6 

6.3 21.3 122.0 24.4 212(O) 223 165(O) 104(S) ��  ��  ��  ��  

2003/06/10 
16:40:32.7 

6.5 27.6 121.7 23.5 140(S) 145(S) 115(OS) 157(O) ��  ��  ��  ��  

2003/06/17 
02:33:39.9 

5.9 18.8 121.6 23.6 135 141(O) 108 151 ��  ��  ��  ��  

2003/12/10 
12:38:15.2 

6.6 10.0 121.3 23.1 103(S) 102 103(OS) 194(O) ��  ��  ��  ��  

2003/12/11 
08:01:49.8 5.7 12.6 121.4 22.8 121 115(O) 133 230 ��  ��  ��  ��  

2004/01/01 
11:15:18.5 

5.9 17.8 121.6 23.4 132 135 113 170 66(O) 152(O) 150 122(O) 

2004/01/06 
08:55:33.5 

4.6 54.9 121.7 24.6 199 213 148 68 64 24(O) 90 184 

2004/01/13 
17:29:00.8 

5.0 19.8 121.8 24.0 172 182 131 117 20(S) 82 116 158 

2004/02/04 
11:24:00.5 

6.0 4.1 122.1 23.4 177 181 155 184 75(O) 147(O) 175(O) 167(O) 
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15:13:49.6 4.3 37.8 121.7 24.1 162 173 119 105 10(O) 78 102 148 
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01:51:24.7 

5.1 43.4 121.4 22.8 115 109 128 226 131(O) 218(O) 196 113(O) 
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Figure 6. Distributions of 21 earthquake events and 8 observation wells. 
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Table 3. The frequency of oscillation and step 

types of choice earthquake events of 

each observation well. 
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Table 4. The input parameters used in our model. 

�ö�G  �A�5��  �â�ï  
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�½	1�º
ù  9810 N/m3 
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Figure 7. The relationship between maximum epicentral and hypocentral distances and earthquake 

magnitude of step type anomaly observed in Taiwan 
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Figure 8. The relationship between maximum epicentral and hypocentral distances and earthquake 

magnitude of oscillation type anomaly observed in Taiwan 
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Figure 9. The relationship between point force and earthquake magnitude under three-dimensional model. 
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Figure 10. The relationship between point force and earthquake magnitude under two-dimensional model. 
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Table 5. The results of different confidences of source distance with step groundwater fluctuation. 
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14:59:34 5.0  
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Figure 11. The model one result of 5.6 magnitude 

earthquake triggered on April 30, 2005. 
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Figure 13. The model one result of 50% confidence 

of point force distance in 6.5 magnitude 

earthquake triggered on May 19, 2004. 
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Figure 12. The model two result of 5.6 magnitude 

earthquake triggered on April 30, 2005. 
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Figure 14. The model one result of 84% confidence 

of point force distance in 6.5 magnitude 

earthquake triggered on May 19, 2004. 
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Figure 15. The model two result of 50% confidence 

of point force distance in 6.5 magnitude 

earthquake triggered on May 19, 2004. 
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Figure 16. The model two result of 84% confidence 

of point force distance in 6.5 magnitude 

earthquake triggered on May 19, 2004. 
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Estimating the Anomalous Stress-source Area by Using 
Earthquake-triggered Groundwater Fluctuations 

 

Shih-Jung Wang1, Kuo-Chin Hsu1, Chein-Lee Wang1, Wen-Chi Lai1,2, and Youe-Ping Lee3 
1Department of Resources Engineering, NCKU 
2Disaster Prevention Research Center, NCKU 

3Water Resources Agency, Ministry of Economic Affairs 

 

ABSTRACT 
Earthquakes are usually triggered in the stress-concentrated area.  For explaining  stress 

distribution, the poroelastic theory is one of the commonly used models.  In this model, stress and pore 

pressure are coupled.  We applied an analytical solution of point force based on poroelastic model for 

earthquake-triggered groundwater fluctuations to estimate the stress-concentrated area.  A classification 

system of groundwater level anomalies is developed and step groundwater fluctuations are used for data 

analysis.  The collected anomalous data shows that the detectable distance of groundwater level anomaly 

increases as the earthquake magnitude increases.  The maximum detectable distance is about 250 km 

and the minimum detectable earthquake magnitude is about 5.0 based on the groundwater fluctuations.  

Semi-analytical and empirical models are also developed to construct the relations among earthquake 

magnitude, epicentral distance, and groundwater level anomaly.  Using the principle of superposition, 

the stress-concentrated areas can be estimated from two earthquake events in Taiwan.  The results show 

that earthquake-triggered groundwater fluctuations can be a potential tool to estimate the 

stress-concentrated area and may be used to indicate the possible area of an epicenter. 

 

Key words: poroelasticity, earthquake, groundwater level, epicenter, stress-concentrated area 
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Distribution of the Weather under Exceptional  
High Temperature Phase in Taiwan 

 

Kao-Hsuan Su, Yu-Ying Chang Chien, Yi-Hui Li, and Tsai-Ling Li 

Department of Business Administation, Kao Yuan University 

 

ABSTRACT 
There were seven classifications of the weather in Taiwan defined by Bing-Ran Jiang, fifty years ago, 

refering to temperature and rainfall as the criteria by K6
 pen.  However, a significant change has 

appeared in climate in recent ten years, such as El NiÑo and greenhouse effect.  The research applies 

neural network and analyzes the data from the Central Weather Bureau from 1998 to 2004, including data 

with 7 variables from twenty-one climate stations in Taiwan.  First, we use the visualization tools of 

SOM and U-matrix to view the cluster numbers.  In the second stage, the initial cluster numbers  

resulting from the first stage take into K-means method.  Then we obtain the three-lusters distribution 

related to the twenty-one climate stations data of Taiwan.  They are named he dank climate of the�“  arid 

and moist season?  �“ he dank climate of high temperature� , and he climate of the arid and moist �“

season� .  There’s a big difference in classification   features of climate as ever showed. 

 

Key words: neural network, Self-organizing Map, U-matrix, K-means, modern two-stages of cluster 

method 
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�c�³�˜�:�• (vapor pressure deficit, VPD)
"	d���U�Û�c�Ç�h�:
ù
Þ
��Q�”�‡�c�Ç

�K�f
×�}	��¨ Penman-Monteith	À�ª�÷�)�S	À�M�z
ù
Þ�«�‰�–�c�Ç�K�f�÷�)�ë�—

VPD �p
à�)�”�7�Í�Û�"�Ó�3�é�|�ý�¤�•�5	ë�Ø	ë�{�š�Û�Û�=�‚�W�§�4�Õ�f�•�7�L�÷

�±�n
÷�•�’�•�÷�±���A�±�¤�—�÷�±�4�}�±�¤�Û�p�l�u�”�>	›���¶�2�<���Ð�B VPD


à�)�¤�”
a
��ƒ���²�Ì�¨�‚	C
‚�z�‡�È
z�z�†��	��¨�4�–�!�®�Ð�����z�†�
���Û�"

�‰�ô�Û�=� �“�–�U�”�ö�Å�A�±�• (root mean square error, RMSE)�•
Œ�Â	•�G (coefficient 

of correlation, R2)�—�¯
÷	•�G (coefficient of efficiency, CE)�?�ˆ	Ü� �-
à
��Q�”�À�“�1

�÷
��ƒ��
‚�z VPD 
à�)�¤�”�‡
��ƒ�¨�4�´���4�¤�p�º���V
v�˜�–  

�‰�ë�è�à�?�B�”�z�†�
���Û�"�‰�ô�A�'
ü�” VPD 
à�)�¤�Ð 24 �!�´�5	ë�²���A


aX7�I�c�³�˜�:�”�Ø
ú�@�°�f
a�”�¾�c�³�˜�:�”� �È�� RMSE�• R2 �� 0.99�Ð�B�—�È

�U CE�”�¤�h	d
ü�Œ�Í�!�Ô�¬�¶ VPD 
à�)�¤�”�•�L�è�à�™�C�“�¡�Ñ�Û (2005)
†�n
÷

�‰�ë	��1�÷�p�Ç
ü
"�+
À�”�‚�¼�”	ì���ñ�‡�����†�ô�z�
���Û�"�‰�ô�¨�4�–  

 

�Â�v�2�š Penman-Monteith�•�c�³�˜�:�•�•�c�Ç�K�f�•�-
à
��Q�–  

 

�³

�+�+�+�+�•�•�•�•	›�â	›�â	›�â	›�â�³�³�³�³

�c�³�˜�:�• (vapor pressure deficit, VPD)
"

	d���U�Û�c�Ç�h�:
ù
Þ
��Q�–�_���½�÷�-�²X¿


t�F�•�Q	1�t�½�-���4�Â���²�ú�”�‡�ç�Ç�§�¦


� �ƒ �� �² �Ì �¨ �‚ 	C�� 	� 
v �˜ 
” �Ò�c �Ç�K�f

(evapotranspiration)
Œ�Â�ð�2�p�u� �́” VPD �ß�~

�l�›�}
"
×�}	� (combination approach)�÷�)�¤

�Õ��
Þ�H�”�H�ý��
"�ç�È
z���|
1���‚�l
­
�

�R �µ �` �Ó �ƒ �‚ �� (American Society of Civil 

Engineers, ASCE, 1990�• 2005)�”�—
��¾�¤�²�Ì


��¾�R�˜
ˆ�½�a�I�� (International Committee 

of Irrigation and Drainage, ICID, 1994)�V�$�}
�

�â �� �V �
 �� �4 �ã (Food and Agriculture 

Organization, FAO, 1998)�” 
� �+ �• �ñ 
‚ �z �p

Penman-Monteith	À�ª�÷�)�±�Ó�¤ (Jensen et al., 

1990�™Allen et al., 1994�™Allen et al., 1998�™Allen 

et al., 2005)�ƒ�6
ù
Þ�«�‰�–  

VPD 
à�)�¤�p�¬�s�¨�7
•�”�����|�c�Ç�K

�f�p�÷�)�”�„�•�Ó	ë
U 81%�p���÷�) 108%�p

�Ï�÷ (Sadler et al., 1989)�”XÄ�”	ë�•���¤�î -0.9%

�� -8.4%(Yoder et al., 2005)�”�H���•�â���’�$�G

(wind function) �p 	À �ª (shape) �V �U �[

(magnitude)(FAO�” 1975�• 1977�™Cuenca et al., 

1982)�”�M���u�+�†�ô�u�L�â�í�G�•�”�§�4�l�u

VPD 
à�)�¤�”���’�$�G�ñ�Ð
"�µ�¤ (linear)�M�ñ

�Û�=�‚�ô�#���<�„�4�#�?�Z  



 

�g 34�g  

�Ð
"�h�» (power)	À�ª�'
ü�”�Ö�$�G�ƒ�6�G���U

�[�M�_�p�l�u (FAO�” 1975�• 1977)�™�l�u VPD


à�)�¤�”
À VPD �÷�)�„�•
U���÷ 329%�)�Ï�÷

575%(�“�¡�Ñ�Û�” 2003)�™
 �t VPD �V�d�š VPD

�t�Â	•�”� 127�� 152%�Ï	ë�Â�$�p�é�|�ý�¤

(Howell et al., 1995�™�Z�Ð�)�Û�” 2004)�™�Ó�ß�Û

�"�é�|�÷�)�c�Ç�K�f�¬
À�Ï�÷�ã�•
ü�=�” VPD


"�Ì
Þ�Û�=
��Q (Hargreaves et al., 2004)�™�‡�


�Œ�Æ
� 
v �˜ �� 	" �S	À (crop model)
Œ�Â�ð�2

�B�” VPD �M� �0�é�˜
ù�•�Ì
Þ�­�»�á�å�”�•��

�| �� 	" �4 �½ �— �Ó �à �� �f �Â 	• (the relation 

between crop dry-matter and water use)(Tanner et 

al., 1983)�•��	"�?�t�`�h���4�¯
÷ (radiation-use 

efficiency)(Stockle et al., 1990�™Manrique et al., 

1991�™Kiniry et al., 1992)�•�5	Û�{
�
‡�Í	X�ë

�¨��	"�4�½�f�•
��Q (Baille et al., 1994�™�«�ã

� �̃” 1999)�•��	"�½�]�­�|
��Q (crop water stress 

index, CWSI)
Þ�ˆ (Yazar et al., 1999�™Al-Faraj et 

al., 2000�™Irmak et al., 2000�™Payero et al., 2005)

�Û�™�����‡�~�²�¨�4�ž�$�c�^�p�Ÿ�“�~�l�”
v

�˜�U
ÿ�è�c�Ç�K�f�÷�)�” VPD �M
"�l�ñ�ã���p


ù
Þ�Õ�f�‚�W (Howell et al., 1984�™
H�/�˜�Û�”

1994�™�«�k���” 2002)�–  

�c �Ç �K �f �÷ �) �ë �— VPD �p 
à �) �” 
U

Penman(1948)�‡�]�´�â�í�Ú�t�{�Â�á
ü
º�Y�@

�p	ì���”�)
ü�~� �“�Ú�t�{�Â���f�<�Ù�²���´

���”�Ð�—�¤�G
��ƒ���²�Ì�¨�‚	C�l�°�˜�ÿ�À�“

�1�÷�@�”
‚�z�‡�È
z�z�†��	��¨�4	C	ð�•�”�Ö

�7�Í�š 1.�†
��¤�Û�"�é�|�ý�¤�”�•�Ó�ß�•�3�n


º�Y�™2.�Û�=�‚�W�§�4�l�u�”�•�È�Ï�5	ë Tmax�•

�È���5	ë Tmin�•X�
£ 8 �š�{�š�5	ë Tdp8�•�È�Ï


Œ�™�3	ë RHmax�•�È��
Œ�™�3	ë RHmin�•�È���{

�š�5	ë Tdpmin�•�Ó
ú�5	ë Tdry�•�Ø
ú�5	ë Twet �Û�™

3.�7�L�÷�±�n
÷�!�G�•�’�”�•�+�š�+�!�¨�2�!

�¨���!�¨�„�!�¨�•�!�´�š�÷�±�Û�™ 4.�Û�=�÷�±

���A�±�¤�l�u�”�•�È�Ï�V�È���p���A�•�2�!�¨

���!�¨�„�!�¨�•�!�´�š�÷�±�p���A�™ 5.�Û�=�÷

�±�4�}�±�¤�l�u�”	›
ê 2-4 �ˆ�z���l�u�G�—�4

�}�Û�”�¬�Ð
��ƒ���²�Ì�¨�‚	C
‚�z�‡�È
z�z�†

��	��¨�4�p�l�u VPD 
à�)�¤�”�>	›�b�¶�2�<��

�Ð�B�–  

�!�®�µ�Ð�Å�A�±�• (root mean square error, 

RMSE)�•
Œ�Â	•�G (coefficient of correlation, R2)

�—�¯
÷	•�G (coefficient of efficiency, CE)�?�ˆ	Ü

� �-
à
��Q�”�¨�4�����z�†�
���Û�"�‰�ô�Û�=

� �“�–�U�”�À�“�1�÷
��ƒ��
‚�z�p 26 �� VPD


à�)�¤�”�‡�����†�ô�
���Û�"�‰�ô�¨�4�´���4

�¤�p�º���V
v�˜�–  

�2�2�2�2�•�•�•�•�—�±�—�±	��—�±�—�±	��—�±�—�±	��—�±�—�±	��³�³�³�³
2.1 �c�³�˜�:�• VPD 
à�)�¤  

�c�³�˜�:�•�p
”�Ò�c�€�”�È�°�ñ�ƒ�)�)�2

�Í�•�£	›�” Dalton(1802)
v�˜�c�Ç
ü�=� �́”�•
a

�Þ �7 �½ 
ÿ �c �Ç 
÷ E�” �ñ �Ð �³ �˜ 
ª 	ë (vapor 

pressure gradient)�V �� �’ �$ �G (wind 

function)f(u)�”�r�Ð�5�}	d���”  

srf aE f (u)(e e )= - ............................................... (1) 

(1)�¤�m�” E�š�â�ï�´�t�½
á�– f(u)�š���’ u

	1�$�G�– esrf�š�c�Ç
ÿX7�I�c�³�˜�:�”�â�ï mb or 

kpa or mmHg�– ea�š�c�Ç
ÿ�”�¾�c�³�˜�:�”�â�ï

mb or kpa or mmHg�–�Ö�7�Í�c�Ç
ÿ�”�•�½
ÿ�¨

�l	"
ÿ�¨�†
ÿ�Û�”�÷�±�l�Ð�f�“�”�—�«�¨�4�B

�l	•�”�Í
" Penman(1948�• 1956�• 1963)�•�ü (1)

�¤
û�š�”�˜��
É�e�×�{�”
S
��¾�B��	��¨�4	1

�c�Ç�K�f
×�}	�	<�Û�ï�:�ˆ�”  

2 s aE 0.35(1 0.0098u )(e e )= + - ............................. (2) 

(2)�¤�m�” u2�š�&�†
ÿ 2 �Ï�Ï���’�”�â�ï

mile/day�– es�š	<�Û�mX7�I�c�³�˜�: (mmHg)�”

�7�Ö esrf�–ea�š�{�š�5	ëX7�I�c�³�˜�: (mmHg)�–

es-ea ��
" VPD�”�Í
×�}���h�f�V	<�Û�ï�:���ˆ

�p�±�Ó�¤�”�¨�•�@ Penman-Monteith	À�ª�±�Ó

�¤ (Allen et al., 2005)�Ÿ
"�4�«
Þ�ˆ�”  

)uC1(

)ee(u
273T

C
)GR(408.0

ET
2d

as2
n

n

o +g+D

-
+

g+-D
= (3) 

(3)�¤�m�” ETo�š�c�Ç�K�f�™ D �šX7�I�c�³

�˜�:�´�µ
™
÷ (slope of saturated vapor pressure 



 

�g 35�g  

	d�+  �c�³�˜�:�• (vapor pressure deficit, VPD)
à�)�¤�+�f	d  

Table.1. Methods used for vapor-pressure-deficit calculation  
�±	�  �c�³�˜�:�• (vapor pressure deficit, VPD)
à�)�¤   
‚�ú	C (�ë�•�£ -�±	� ) 

�5	ë���A	� (temperature averaging method, TAM) 

m1 )T(e)T(e dpmeanameans -  Penman(1948);Yoder et al.(2005-11) 

m2 )T(e)T(e minameans -  Yoder et al.(2005-12) 

m3 meanmeanameans RH01.0)T(e)T(e ´´-  Howell et al.(1995-2A) 

m4 minmaxameans RH01.0)T(e)T(e ´´-  Yoder et al.(2005-9) 

m5 maxminameans RH01.0)T(e)T(e ´´-  Yoder et al.(2005-8) 

m6 [ ] meanminamaxameans RH)T(e)T(e005.0)T(e ´+´-  Yoder et al.(2005-10) 

m7 [ ]minmaxamaxminameans RH)T(eRH)T(e005.0)T(e ´+´´-  Yoder et al.(2005-7) 

m8 )T(e)T(e mindpaaves -  Cuenca et al.(1982-1) 

m9 )T(e)T(e 8dpaaves -  

ASCE(1974-1;1990-1) 
Burman et al.(1983-4) 

��o�Ñ�Û (1987);�«X��6 (1991) 
�«X��6�Û (1997) 

m10 )T(e)T(e dpaveaaves -  FAO(1977-3);Cuenca et al.(1982-2) 
Burman et al.(1983-1) 

m11 )T(e)T(e dpmeanaaves -  Howell et al.(1995-1) 

m12 
100

RH
)T(e)T(e ave

aveaaves ´-  
ASCE(1974-2;1990-2);FAO(1977-1) 
Cuenca et al.(1982-3) 
Burman et al.(1983-2) 
Howell et al.(1995-2) 

�c�³�˜�:���A	� (vapor pressure averaging method, VPAM) 

m13 [ ] )T(e)T(e)T(e5.0 dpaveaminsmaxs -+´  Cuenca et al.(1982-4) 
Burman et al.(1983-3) 

m14 [ ] )T(e)T(e)T(e5.0 dpmeanaminsmaxs -+´  ASCE(2005-2);Yoder et al.(2005-5) 

m15 [ ] )T(e)T(e)T(e5.0 8dpaminsmaxs -+´  ASCE(1974-3;1990-3;2005-4) 

m16 [ ] )T(e)T(e)T(e5.0 minaminsmaxs -+´  ICID(1994-3);FAO(1998-1) 
ASCE(2005-8);Yoder et al.(2005-6) 

m17 [ ] )RH01.0)(T(e)T(e)T(e5.0 minmaxaminsmaxs ´-+´  ASCE(2005-7);Yoder et al.(2005-3) 

m18 [ ] )RH01.0)(T(e)T(e)T(e5.0 maxminaminsmaxs ´-+´  FAO(1998-3);ASCE(2005-6) 
Yoder et al.(2005-2) 

m19 [ ] )RH01.0)(T(e)T(e)T(e5.0 meanmeanaminsmaxs ´-+´  ASCE(2005-1) 

m20 [ ] )RH01.0)(T(e)T(e)T(e5.0 aveaveaminsmaxs ´-+´  ASCE(2005-9) 

m21 [ ] )RH01.01()T(e)T(e5.0 aveminsmaxs ´-+´  FAO(1998-4) 

m22 [ ] )RH01.01()T(e)T(e5.0 meanminsmaxs ´-+´  Yoder et al.(2005-4) 

m23 ��
�

��
� -+-´ )

100
RH

1)(T(e)
100

RH
1)(T(e5.0 max

mins
min

maxs
 

ASCE(1974-4;1990-4;2005-5) 
FAO(1977-4;1998-2) 
Cuenca et al.(1982-5);ICID(1994-1) 
Yoder et al.(2005-1) 


×�}	� (hybrid method, HM) 

m24 [ ])T()T(e)T(e wbdwetaaves g--  FAO(1977-2);Cuenca et al.(1982-6) 

m25 [ ])T()T(e)T(e wbdwetameans g--  �“�¡�Ñ�Û (2003-6A;2005-6A) 

m26 [ ] [ ])T()T(e)T(e)T(e5.0 wbdwetaminsmaxs g--+´  ICID(1994-2);ASCE(2005-3) 

�/�š 1.�÷�±���-�”�!
”�Ò�ž
û�– 2.�7�Í�÷�±�7�L�n
÷�!�G�l�u�”�•�‰
‚�ú	C�”	•�Ð	h�ÿ	1�±�¤�¼�Ê�”
�•
��o�Ñ�Û (1987)�¼�Ê�Í�È
a
w	h�p m9�” Penman(1948)�¼�Ê�Í�È
a
w	h�p m1…�Û�– 3.�@�Q
ave�”	•�È�U�� (max)�V�È�[�� (min)�p�²���A�™ mean�”�Ö	d 24 �!�´�÷�±�p�²���A�”�!XR�u�!�®
	›
ê�s� �–  



 

�g 36�g  

curve)�™ �š�3	ë
D�G (psychrometric constant)�™

Rn�š
ã�?�t (MJ/m2/day)�™G�š�R�æ�w�•�f (soil heat 

flux)�”�â�ï MJ/m2/day�™T�š�²���A�5	ë ( )�: �™

Cn�• Cd�š
D�G�”�_�ö�Õ��	"�—�´�t�Z�O�l�u�Ö

���” Cn �¤�î 37�� 1,600�” Cd �¤�î 0.24�� 1.7�–XR

�u	›�–  

�c�Ç�K�f�÷�)�ë�— VPD �p
à�)�”�7�Í�Û�"

�Ó�3�é�|�ý�¤�•�Û�=�‚�W (�•�5	ë�•
Œ�™�Ø	ë�•

�{�š�•�Ó�3
ú�Û )�§�4�Õ�f�•�7�L�÷�±�n
÷�!�G

�•�’�•�÷�±���A�±�¤�—�÷�±�4�}�±�¤�Û�p�l

�u�”�¬�Ð�”�>	›���¶�L���2�<�� VPD 
à�)�¤�”


a
��ƒ���²�Ì�¨�‚	C
‚�z�‡�È
z�z�†��	��¨

�4�–  

�	�• Cuenca et al.(1982)�p�¼�Ê�” VPD 
à�)

�¤ �U 
À �ñ �ô �‰
a �? �� 	À �ª �š 1.�5 	ë �� �A 	�

(temperature averaging method, TAM)�”���5	ë�c

�é���A	õ�”�f�Ö�5X7�I�c�³�˜�:�¤�”�•	d�+�¬

�B�å�6�¶ m1�• m2….m12�”
à 12 ���l�u VPD


à �) �¤ �™ 2.�c �³ �˜ �: �� �A 	� (vapor pressure 

averaging method, VPAM)�”���5	ë�c�Ö�5X7�I

�c�³�˜�:�¤	õ�”�f�é���A�±�¤�”�•	d�+�¬�B�å

�6�¶ m13�• m14….m23�Û 11 ���l�u VPD 
à�)

�¤�™3.
×�}	� (hybrid method, HM)�”�B
ê���s��


× �6 �Ó�Ø
ú �5 	ë �±�¤ �” �• 	d �+ �¬�B �å�6 �¶

m24�• m25�• m26�”
à 3 ���l�u VPD 
à�)�¤�–

�B
ê�¬� ���A�±�¤�”�>�¶�È�U���V�È�[���p�²

���A�”�V 24 �!�´�÷�±�p�²���A�”�f�^�+�¡�ø�»

�l�u�Û�=�‚�W�§�4�—�4�}�”�‚�¼�”�–�ž
û�e�¶

26 �s VPD 
à�)�¤�–  

���• VPD 
à�)�¤�m�”��
‚ Penman(1948)

�Í
Î
� Rothamsted�â�í�@�“�â�p	ì���”	• es

�Ð�¢ 4 �´�f�“�+�»�Û�5 T�”�e
à 6 �»�”�f���A


à�p�” ea 
"�Ð�¢ 6 �[�´�f�“ (�Í�#	h�“�@ )�+�»

�{�š�5	ë Tdp�”�+�š�e
à 4 �»�”�f���A
†
à�”�¬


‚�z VPD 
à�)�¤�F TAM 	À�ª�”�!�®�¼�Ê�•	d

�+�¬�B�p m1�–  

ASCE(Jensen et al., 1974�• 1990)�	
1���~

�l�á	ë�”�G�— Tmax�• Tmin�• Tdp8�• RHmin �V RHmax

�Û�Û�=�‚�W�”�Ð�—�²���A	•
†�È�U�� (max)�V�È

�[�� (min)�±�¤�”�Ð�@�Q ave	d�B�”
‚�z�F TAM

	À�ª�¶ m1�• m12�”�F VPAM 	À�ª�¶ m15�• m23�”

�e���s VPD 
à�)�¤�–���B�§
­
� Idaho�+�š�p

�”�“�÷�±�”�™�B
ê���¤�V 24 �[�´���A�c�³�˜�:

�•�ã�Ð�º���”�„�•�‰��
" -20%�• -26%�• 2%�—

1%�–  

FAO(Doorenbos et al., 1975�• 1977)�Ð�”�4

	1� �š�”�
�È�¨�4�B�Š�.�é�|
º�Y�r�Ð�À�í�p

�:�«�”�‡ VPD 
à�)�¤�Û�=�‚�W�p�Õ���”�å
�

Tmax�• Tmin�• Tdpave�• RHmax�• RHmin�• Tdry �V Twet

�Û�ˆ�”	ì��
��¾�B���|�Ê�‡�È
z�z�†��	����4

�p VPD 
à�)�¤�”�•	d�+�¬�B�p m12�• m24�•

m10�—m23�”�?�� VPD 
à�)	À�ª�Ÿ�¶�–  


��Í�R�˜�Ó�-�{
à�–
D�Š�¨�4
×�}	��±�Ó

�¤�÷�)��	"�Á�½�f�”�Ð�—�l�u VPD 
à�)�¤�„
À

�l �u �� �’ �$ �G �p 	À �ª �V �U �[ �” Cuenca et 

al.(1982)�G�7 Tdpmin�• Tdpave�• Tmax�• Tmin�• RHmin�•

RHmax�• Tdry �V Twet �Û�Û�=�‚�W���ã�Ð�4�}�”�‡

TAM�• VPAM �—HM 	À�ª�”�‰���z	ì�� 3�• 2

�—1 �s VPD 
à�)�¤�”���	�g
" m8�• m10�• m12�•

m13�• m23�—m24�–  

�
���R�˜�Á�½�f
‚�÷�p�7	ž�” Burman et 

al.(1983)	ì �� �¨ �Ð 
û �õ �Ü �d �• �� 	� �¨ �4 	1

Penman(1948)
×�}�±�Ó�¤�÷
à�”�!�m�‡ VPD �•

�‰�”
‚�z�	�g
a m10�• m12�• m13�—m9�–  


��o�Ñ�Û (1987)�–�v�� VPD 
à�)�¤�À�í�‰

�ë�”	ì�� Tave�V Tdp8�p�4�}�”�È�h�Ö	d�‚�8�†

�ô 24�[�´�”�¾X7�I�•�”���¼�Ê�•	d�+�¬�B TAM

	À�ª�p m9�”
"
��ƒ���à VPD �p
v�˜�”�¼	õ
�

�ƒ�‚	C�«X��6 (1991)�•�«X��6�Û (1997)�M�ç�u�L

�è�õ�–  

ICID(Allen et al., 1994)�Ð
��¾�B�R�˜
ˆ�½

�Æ
��ž�$�Æ�„�á�å�”	ì�� Penman-Monteith�±

�Ó�¤
a 
� �+ �� 	" �Á�½�f �÷ �) �S 	À�” �� 
‚ �z

m23�• m26 �—m16 
a VPD 
à�)�¤�”�M�˜��
­


� Utah�†�ô�.�!�´�”�“�÷�±�V 24 �[�´���A�c

�³�˜�:�•�”�ã�Ð�í�ž�V�º���”�„�•�‰��
" 16%�•



 

�g 37�g  

16%�—-21%�–  

Howell et al.(1995)�Í
­
� Great Plains�†

�ô�”�	 ASCE(1990)
‚�z���s VPD 
à�)�¤���”

�ü�f���¼
”�Ò�†�ô�é�|�ý�¤
”�Ç�{
à�����”�e


à 8 �� VPD 
à�)�¤�”�Ð�¢�6 15 �‰�*�n	ë�7�L

�Û�=�–�U�+�»�±�¤�”�ã�Ð�¨�4�—
v�˜�”�í�ž�è

�à�”���4�Í�ê�Ó�ß�Û�"�é�| VPD 
à�)�¤�”	ì��

�Ê�• m11�• m12�—m3 �?�¤ VPD 
à�)�¤�”�d�Ÿ

�F TAM 	À�ª�”
��‡	d�+�¬�B�p m11 �V m3 �±

	��m�”�@�Q mean	• 96 �!�–�U�p�²���A�–  

FAO(1998)�	 1977 �£	õ�”�¬
‚�z VPD 
à

�)�¤�–�l�°�¨�4�V�í�ž�”���Í 1998�£�•	 ��
‚

�z m16�• m23�• m18�—m21(Allen et al., 1998)�”

���� VPD 
à�)�¤�Ÿ�F VPAM 	À�ª�”�b
•�ð�Ð

�“ TAM �—HM 	À�ª
à�)�¤�–  

�“�¡�Ñ�Û (2003)�ö�¼ VPD �ƒ�6�Û�=�ö�G�p

�Õ�f�”�{
à 24 �s VPD 
à�)�¤�”�Ð�Ò�¼�ô�
��

�•�Ü�ñ�•�‚�8�’���R�˜�â�í�m�¨�
���Û�=�@�÷

�±
a���”�‰���Ö	d�����ç�•���j�3�•	¤�•���Ó

�ß�é�|�”�–�À�“�‰�ë
v�˜�”	ì�� m25 
a VPD

�È��
à�)�¤�–  

�¨
­
��R�˜�0�� (irrigation association)�î

�œ�” ASCE(2005)�f	ë�Ð
1���‚�l�E�ñ�”	ì�E
�

�¾�M�•�½�7�Q�–�M�c�Ç�K�f�±�Ó�¤�”�–�å�6�ç

�¸ 2�� 2,900m�•�£
þ	x 150�� 1,500mm�•���K
­


� 16 � �•
Ü�b 49 �†�ô�•�ô�G 82 �£�L�!�÷�±�”

�M���‡�•�L�¤�Û�"�é�|
º�Y�À�“�í�ž�@�”
‚�z

�• (3)�¤�¬�B�p ASCE �Q�7�• Penman-Monteith

�±�Ó�¤ (Allen et al., 2005)�”�!�m VPD �•�]�”�	

1990�£�p	õ�”�“���•	 ���Œ�c�‰�g	ì���•	d�+

�¬�B�p m19�• m14�• m26�• m15�• m23�• m18�•

m17�• m16 �—m20�”
à 9 �s�”�™�C�Ð�“�¬
‚�z

	1�”�b�E
µ TAM 	À�ª�” VPAM 	À�ª�þ 8 ���”

HM 	À�ª�›�¶ 1 ���–  

Yoder et al.(2005)�Í
­
��ß	¤�± Tennessee

�†�ô�”�Ð 5 �£�Û�=�—�ö�å
à (lysimeter)� �“�–

�U�”�¨�4 ASCE �Q�7�• Penman-Monteith�±�Ó

�¤ (Allen et al., 2005)�”�À�“�í�ž�j�3�é�|�@�”

��	"�c�Ç�K�f�÷�)XÄ�”�Ó	ë�”�Ö�¬
†�4�p VPD


à�)�¤�”	ì���¶ m23�• m18�• m17�• m22�• m14�•

m16�• m7�• m5�• m4�• m6�• m1 �— m2�”�e 12

�� VPD 
à�)�¤�” TAM 	À�ª�V VPAM 	À�ª�z�þ

�+�ê�”�¤ HM 	À�ª�–  

�“�¡�Ñ�Û (2005)�Ð�n
÷�‰�ë	� (frequency 

approach)�”�º��
v�˜
��ƒ��
‚�z VPD 
à�)�¤�‡


��ƒ�¨�4�´�p���4�¤�”�1�÷�è�à�Ð m25�”�È��

�4�‡�����z�†�
���Û�"�‰�ô�p�¨�4�–  

�5�}�Ð�B�¬
ê�”�	 VPD 
à�)�¤	À�ª�r�Ð�‰

�Ê�”�Ü�ž�•	d�2�¬�B�”
��ƒ��
‚�z	C�¬	ì��

VPD 
à�)�¤	•�F�ö��	À�ª�—�!�¨�4�¨���4�¨

�í�ž�†�ô�”X��P�ñ�à�”�U�ï�Ö�â�” TAM 	À�ª�V

VPAM 	À�ª�Ô�é�•�Í HM 	À�ª�–  

2.2 
Œ�Â�‚�W
à�)  

2.2.1X7�I�c�³�˜�: es 

���•X7�I�c�³�˜�: es �Ð�5	ë T ( )�: 
a�$�G

�Â	•�¤�m�”�‡�c�Ç�K�f�÷�)�ð�2�p�¨�4
”�Ò

�B�”�Ð Bosen(1960)�±�Ó�¤�È
a��	�
‚�z�V���4

(ASCE, 1974�• 1990�™ICID, 1994�™FAO, 1998)�”

�‚�¼�”�!�®�— Bosen(1960)�±�Ó�¤�r�Ð
à�)�”  
( )8

se (T) 33.8639 0.00738T 0.8072 0.00001911.8T 48 0.001316� �= + - + +� �  
......................................................................... (4) 

2.2.2X7�I�c�³�˜�:�´�µ
™
÷   


2 (4)�¤�™ T �Þ�‰�”��
S  

( )7sde
1.9993 0.00738T 0.8072 0.001158

dT
D = = + - .................... (5) 

2.2.3�Ø
ú�5	ë Twet 

�”�¾�c�³�˜�:
É�Ð�Ó
ú�5	ë Tdry �V�Ø
ú�5

	ë Twet �• �� ( �¨ � �Ø 
ú �@ �° �f �” wet bulb 

depression, wbd)�÷
à�”�•	d�+ HM �Ó�h�±	��”

Twet �ñ�Ð�@�¤�÷
à (ASCE, 1990)�”  

g+D

D+g
= dp

wet

TT
T ..................................................... (6) 

2.2.4 24�[�´���A�c�³�˜�:�• VPD24 

24 �[�´���A�c�³�˜�:�• VPD24�”	•�1�÷�À

�“ �z �¤ VPD 
à �) �¤ 
à �) �è �à �p 
ù 
Þ �‡ �ö

(ASCE, 1974�• 1990�™FAO, 1975�• 1977; ICID, 

1994)�”�s� 
a�# i �´�5	ë Ti �—�{�š�5	ë Tdpi X7

�I�c�³�˜�:�p�•���”�ã�Ð�5
à	õ���A�”��  



 

�g 38�g  

24

s i a dpi
i 1

24

e (T ) e (T )
VPD

24
=

� �-� �
=

�
...................................... (7) 

2.3 �-
à
��Q  

�!�®
†�4�Å�A�±�• (RMSE)�•
Œ�Â	•�G (R2)

�—�¯
÷	•�G (CE)�?�ˆ	Ü� �-
à
��Q�”�^�é
��ƒ

��
‚�z VPD 
à�)�¤�”�¨�4�Í
��ƒ�!�R�é�|���4

�¤�p�À�“�1�÷�–  

�Å�A�±�• (root mean square error, RMSE)�”

�Ö	d�# j �²�z
à�)�¤ VPDi,j �V VPD24,j �p�â���Ó

	ë�”�Ð�%���'
ü�”���ç�U�â���ç�U�”�˜�p�ç�[�–

(�@�Qi 	d�B�# i �! VPD 
à�)�¤�” i=1�� 26�™�@

�Q j 	d�B�‰�ë�L�!�G�” j=1�� N�”�Ð�@	d�B�M�u )�– 

N

)VPDVPD(
N

1j

2
j,24j,i

i

� =
-

=RMSE .............................. (8) 


Œ�Â	•�G (coefficient of correlation, R2)�”�Ð

�À�“�…�Ô VPD24,j�V�z
à�)�¤ VPDi,j �t�p
Œ�Â�Ó

	ë�” R2 
z�Í 0 �) 1 �p�t�”���ç�U	C�ç���–  

])VPDVPD(][)VPDVPD([

)VPDVPD)(VPDVPD(

N

1j

2
24j,24

N

1j

2
ij,i

N

1j 24j,24ij,i2
i

��
�

==

=

--

--
=R

..... (9) 

�¯
÷	•�G (coefficient of efficiency, CE)�”�1

�÷ VPD 
à�)�¤�÷�)�¤�h�” CE ���¤�î
z�Í
ä�¤

�¡ (minus infinity)�) 1 �p�t�”���ç�U���}	ë�ç

���”�˜�p�ç�•�”�™
Œ�Â	•�G�‡ VPD24,j �V�z�¤
à

�)�¤ VPDi,j �t�p�â���¤�”�l�Ð�í�)�—�…�Ô	1�”

�ñ�Ð�¶�¯�†�•�ó (Nash et al., 1970�™Legates et al., 

1999�™Seibert, 2001)�–  

�
�

=

=

-

-
-= N

1j

2
24j,24

N

1j

2
j,ij,24

i
)VPDVPD(

)VPDVPD(
0.1CE

............................ (10)

 

	d�2  
��ƒ��
‚�z VPD 
à�)�¤�p	À�ª�‰�Ê  

Tabel.2. Classification of types of VPD calculation methods cited in this paper. 

�c�³�˜�:�• VPD 
à�)�¤	À�ª  

‚�ú	C (�£ ) 

�¨�4�¨���4  
�¨�í�ž�†�ô  �5	ë���A	� TAM 

�c�³�˜�:���A	�
VPAM 


×�}	� HM 

Penman(1948) 
Î
� Rothamsted 1�¤  ��  ��  

ASCE(1974, 1990) 
­
� Idaho 2�¤  2 �¤  ��  

FAO(1975, 1977) �È
z�z�†  2 �¤  1 �¤  1 �¤  

Cuenca et al.(1982) ��  3 �¤  2 �¤  1 �¤  

Burman et al.(1983) ��  3 �¤  1 �¤  ��  


��o�Ñ�Û (1987) �����‚�8�†�ô  1 �¤  ��  ��  

�«X��6 (1991) �����o� �†�ô  1 �¤  ��  ��  

ICID(1994) �È
z�z�†  ��  2 �¤  1 �¤  

Howell et al.(1995) 
­
� Great Plains 3�¤  ��  ��  

�«X��6�Û (1997) �����†�ô  1 �¤  ��  ��  

FAO(1998) �È
z�z�†  ��  4 �¤  ��  

�“�¡�Ñ�Û (2003) ����	¤�ç�é�|  ��  ��  1 �¤  

ASCE(2005) 
­
� 16 �   ��  8 �¤  1 �¤  

Yoder et al.(2005) 
­
� Tennessee 6�¤  6 �¤  ��  

�“�¡�Ñ�Û (2005) �����†�ô  ��  ��  1 �¤  

�/�š�÷�±���-�”�!
”�Ò�ž
û�–



 

�g 39�g  

�¤�h�Û�M (rank of performance, Rank)�”
a�1

�÷�z�¤ VPD 
à�)�¤�÷�)�¤�h�”�5�} RMSE�• R2

�—CE ���?�ˆ	Ü� �-
à�À�“
��Q	d
ü�”���4�¤

�h�Û�M Rank�r�Ð�1�Ý�”�Ì
Þ�Ð RMSE�ç�[�•

CE ���ç�U�• R2 �ç�U�”�ï�r VPD 
à�)�¤�÷�)�¤

�h�ç���1�Ý�”���4�¤�È��	C�”�–�Ð Rank 1�”�»

���–�Ð Rank 2�”XR�Ê
‚�”�˜�p�”�È�•	C�–�Ð Rank 

26�–  

2.4 �Û�=�÷�±  

�����†�ô�
���Û�"�‰�ô�µ�£
Œ�Â
”�Ò�«�à

�����”�•�Ï�Ç�¥ (1954)�•�«�%XÁ(1957)�•�ž�®�æ

(1978)�•�ž�®�æ�Û (1981)�•�Š�d�‚ (1983)�•�&�Ô

�^�Û (1993)�•
K'b�±�Û (1998)�Û�–�!�®
†�4�ž�®

�æ�Û(1981)�0�!�
���Û�"�‰�ô
”�Ò�«�à�”�f�Õ

�f�¶�¤�Û�"�“�@�•�F�
�6�½�����R�ô�V�!�”
•


µ�m�•�—�ß�•�^�ô	õ�”�!XR�.�!�Û�"�‰�ô�Ö	d

�“�@�•�÷�±�Z
û�—�L�!�G (�Ú�t
��½�¨�÷�±��
D

�Û
c		�b�5�È )�”�•	d�?�¬�B�”���¯�ƒ�z�“�@�”

�´�5	ë T�•�{�š�5	ë Tdp �—
Œ�™�3	ëRH �÷�± (�m

���Û�=�]�•�Ò�•�ñ�•�‚�8�’�R�m�¨�” 2002�™�


�`�m�¨�” 2002~2003)�–
a�\�d�ä���¦�à�”�Ð�ã

	î�Ó�-�f�“�B�ñ�h�„�•�—�Ö	d
¹�S�é�|�%�”�V

�!�p�
���”�G�—�ë�ç�ô�
���`�Ó
”�Ò�m�¨�
��

�Û �= � �“ �@ ( �@ �Æ �šA2C56)(Agricultural 

Engineering Research Center, AERC, No. of 

Station, A2C56)�”�V�Ò�¼�ô�
���•�Ü�ñ�
���Û�=

� �“�@ (�@�Æ�š72C44)�‰�ë�è�à�”�u
a�º�™�•�ø

�ž�p���–  

�?�?�?�?�•�•�•�•�è�à�V�˜�õ�è�à�V�˜�õ�è�à�V�˜�õ�è�à�V�˜�õ�³ �³�³�³
�Ð�Ö	d�
���Û�"�‰�ô�ë�ç�ô�p�
���`�Ó
”

�Ò �m �¨ �
 �� �Û �= � �“ �@ (No. A2C56)�”

2002~2003�£�
���Û�=� �“�÷�±�‰�ë�è�à
a

���”�º���•
v�˜�—�…�Ô�•�@�–  

�¨�4 352 �²�L�!�÷�±�”
��ƒ���²�Ì�¨�‚	C

�¬
‚�z 26 �s VPD 
à�)�¤�–�-
à�À�“�è�à�”�ž


û�•	d���¬�B�–
U RMSE
��Q��
Ž�”�Ð�F HM

	À�ª�p m25�È�Œ�”�â���Ó	ë�› 0.18 mb/day�”�Ö

�Ð VPAM 	À�ª�p m17 �È�• �” �â�� �Ó	ë��

4.53mb/day�” �â �� �Ó 	ë �È �Œ �V �È �• �º ��

(4.53/0.18)�”�Ï�� 25 �
�Ð�B�–�	 R2 �Ö�â�”�Ð�F

TAM 	À�ª�p m1 �È�Ï�”�� 0.9986�”�Ö�Ð VPAM

	À�ª�p m16�È�[�”�› 0.5769�–�Ð CE ���Ö�â�”

�ö�C�•�y�+�¬�B�‰�	�º���y�”�È�U��
" m25�p  

 
	d�?  �����†�ô�z�
���Û�"�‰�ô�Û�=�÷�±�7�L
¹�S  

Table.3. Background of the climate data used for agro-climate divisions in Taiwan 

�
���Û�"�‰�ô  �Ö	d�“�@ (�@�Æ) �÷�±�‰�ë�Z
û  �L�!�G (�² , N) 

�
���`�Ó
”�Ò�m�¨  (No. A2C56) 2002/6/1~ 
2003/5/31 352 

�ë�ç�ô  
�Ò�¼�ô�
���•�Ü�ñ (No.72C44) 2002�£�d�£  348 

�m�¦�ô  �m���Û�=�]���m�“�@ (No. 46749) 2002�£�d�£  359 

�†�o�ô  �m���Û�=�]�o� �“�@ (No. 46748) 2002�£�d�£  365 

�ë	¤�ô  �‚�8�’���R�˜�â�í�m�¨ (No. 12O57) 2002�£�d�£  358 

	¤�•�ô  �m���Û�=�]
�
��“�@ (No. 46759) 2002�£�d�£  359 

�ß�~�ô  �m���Û�=�]	X�Ê�“�@ (No. 46699) 2002�£�d�£  360 

�ß�ç�ô  �m���Û�=�]�u�^�“�@ (No. 46708) 2002�£�d�£  365 

�/�š�ã	î�Ó�-�f�“�B�ñ�h�„�•�—
¹�S�é�|�Ö	d�%�”�V�!�p�
���”�Ð�ë�ç�ô�2�!�“�@
a���”�ã�Ð�º���•
�ø�ž�–  
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�Ã�Á�Ë�Ã

�Ä�Á�Ã�Ã

�Ä�Á�Å�Ã

���Ä ���Å ���Æ ���Ç ���È ���É ���Ê ���Ë ���Ì ���Ä�Ã ���Ä�Ä ���Ä�Å ���Ä�Æ ���Ä�Ç ���Ä�È ���Ä�É ���Ä�Ê ���Ä�Ë ���Ä�Ì ���Å�Ã���Å�Ä ���Å�Å ���Å�Æ ���Å�Ç ���Å�È ���Å�É

�é�ã�×
���ø���û���÷

�Ö�Ø

TAM type VPAM type HM type

 
�y�+  �l�u VPD 
à�)�¤�¯
÷	•�G�‰�	�y (�
�`�m�¨�“�@�”�@�Æ :A2C56) 

Fig.1. Bar chart of CE for all different VPD methods at AERC. (No. A2C56) 

 
0.9981�”�È�[��
" m17�p -0.1647�”�H
"
��+
ä

���p VPD 
à�)�¤�”�È m8 �—m2 �[�Í 0.4�”�!XR

VPD 
à�)�¤
ƒ�‡ 0.4 �Ð�B�”�ž�ï CE ���Ö�õ�”

VPD 
à�)�¤�U
À
"�'
ü HM 	À�ª���Œ�Í TAM

	À�ª�”�Ö�Ð VPAM 	À�ª���•�–�•�L	1�è�à�”�U

�ï�˜
 �”�?���l�u VPD 
à�)�¤	À�ª�”�‡
��ƒ�ë

�ç�
���Û�"�‰�ô���4�¤�p�•���”�Ð�Ó�Ø
ú�@�°

�Õ�f�ý�å�p
×�}	����Œ�”�Ð�5	ë���A�±�¤�»

�Œ�”�f�!�»
"�c�³�˜�:���A�±�¤�–  

�5�} RMSE�• R2 �—CE �?�ˆ�-
à
��Q�À�“

	d
ü�” 26 �s VPD 
à�)�¤�”�Ð HM 	À�ª�p m25�”

�‰��
" 0.18�• 0.9982�—0.9981
a�È�Œ�”�^�+�¡

� �˜�V VPD24 
Œ�Â�º���”�•�y�2�¬�B�”�•�š�Ð

��	h 1�š1 
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Table.4. Summary of statistics and ranking of all VPD methods for Taiwan�s agro-climate divisions 

m1 0.30 0.9986 0.9950 2 0.23 0.9973 0.9927 2 0.35 0.9967 0.9852 3 0.41 0.9923 0.9710 3
m2 3.64 0.6088 0.2452 24 2.52 0.4115 0.1360 25 3.81 0.5235 -0.7887 26 2.23 0.4720 0.1314 22
m3 1.31 0.9463 0.9023 5 0.75 0.9498 0.9235 3 0.63 0.9894 0.9509 4 0.70 0.9777 0.9155 5
m4 3.22 0.8375 0.4105 23 1.75 0.8192 0.5848 20 1.16 0.8763 0.8339 11 1.80 0.8314 0.4315 17
m5 1.62 0.8648 0.8508 8 1.38 0.7742 0.7432 13 0.95 0.8945 0.8899 8 1.29 0.8582 0.7096 11
m6 2.05 0.8756 0.7602 14 1.65 0.8459 0.6312 18 1.98 0.9061 0.5181 20 2.28 0.8469 0.0927 24
m7 1.66 0.9287 0.8428 9 0.95 0.9108 0.8781 7 0.64 0.9524 0.9499 5 0.65 0.9413 0.9258 4
m8 3.83 0.8793 0.1677 25 3.15 0.8452 -0.3429 26 2.87 0.8830 -0.0137 25 3.17 0.7849 -0.7506 26
m9 2.13 0.8581 0.7426 16 1.63 0.7849 0.6379 17 1.48 0.8096 0.7297 15 1.54 0.6334 0.5831 13
m10 1.28 0.9515 0.9068 4 1.02 0.9081 0.8601 10 1.10 0.9074 0.8496 10 1.07 0.8545 0.7988 8
m11 1.27 0.9544 0.9088 3 0.93 0.9190 0.8816 6 1.01 0.9211 0.8737 9 1.10 0.8467 0.7868 9
m12 1.81 0.9223 0.8142 10 0.93 0.9097 0.8838 5 0.80 0.9307 0.9210 6 0.85 0.8791 0.8742 6
m13 1.95 0.9366 0.7835 12 1.46 0.8993 0.7121 15 1.74 0.9052 0.6266 17 1.81 0.8398 0.4280 18
m14 1.94 0.9401 0.7853 11 1.36 0.9115 0.7486 12 1.65 0.9178 0.6630 16 1.81 0.8464 0.4277 19
m15 2.67 0.8525 0.5941 19 1.95 0.7914 0.4864 21 2.01 0.8100 0.5006 21 1.79 0.6666 0.4374 16
m16 2.85 0.5769 0.5368 21 2.17 0.4518 0.3601 23 2.60 0.4753 0.1642 24 2.18 0.3410 0.1719 23
m17 4.53 0.8410 -0.1647 26 2.24 0.8322 0.3177 24 2.12 0.8446 0.4441 22 1.58 0.7677 0.5627 14
m18 2.65 0.8535 0.5992 18 2.06 0.7701 0.4255 22 2.19 0.8491 0.4071 23 3.09 0.7260 -0.6633 25
m19 2.68 0.9240 0.5912 20 1.45 0.8948 0.7164 14 1.43 0.9184 0.7487 14 1.60 0.8458 0.5516 15
m20 2.39 0.9191 0.6753 17 1.27 0.9034 0.7806 11 1.35 0.9223 0.7760 13 1.43 0.8649 0.6441 12
m21 1.99 0.9214 0.7753 13 1.00 0.9088 0.8641 8 0.92 0.9310 0.8965 7 0.92 0.8802 0.8510 7
m22 1.62 0.9452 0.8508 7 0.78 0.9464 0.9167 4 0.30 0.9898 0.9890 2 0.35 0.9837 0.9780 2
m23 3.17 0.9077 0.4278 22 1.75 0.8913 0.5863 19 1.99 0.9022 0.5139 19 2.00 0.8334 0.3042 21
m24 1.40 0.9574 0.8884 6 1.01 0.9231 0.8606 9 1.18 0.9263 0.8282 12 1.18 0.8570 0.7549 10
m25 0.18 0.9982 0.9981 1 0.16 0.9965 0.9963 1 0.16 0.9969 0.9966 1 0.27 0.9928 0.9873 1
m26 2.11 0.9440 0.7479 15 1.47 0.9162 0.7054 16 1.89 0.9219 0.5598 18 1.96 0.8529 0.3318 20
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Table.4. Summary of statistics and ranking of all VPD methods for Taiwan�s agro-climate divisions(continued) 

m1 0.38 0.9953 0.9782 3 0.22 0.9970 0.9919 2 0.19 0.9979 0.9937 2 0.17 0.9983 0.9947 3
m2 3.60 0.3703 -0.9086 26 5.12 0.1396 -3.4321 26 3.02 0.5372 -0.5498 25 2.44 0.5993 -0.0321 25
m3 0.71 0.9853 0.9259 6 0.35 0.9928 0.9789 4 0.31 0.9961 0.9840 4 0.29 0.9963 0.9851 4
m4 1.25 0.8636 0.7722 12 1.70 0.8070 0.5112 22 1.82 0.6698 0.4368 21 1.56 0.7020 0.5762 21
m5 0.95 0.8700 0.8674 8 1.23 0.8306 0.7453 11 1.52 0.8113 0.6095 20 1.46 0.7954 0.6275 20
m6 2.16 0.9040 0.3144 22 1.49 0.9020 0.6261 20 1.33 0.8989 0.7002 15 1.19 0.9062 0.7537 17
m7 0.61 0.9496 0.9458 4 0.77 0.9325 0.9005 6 0.66 0.9313 0.9256 5 0.65 0.9349 0.9275 5
m8 3.07 0.8436 -0.3803 25 3.01 0.8036 -0.5305 24 3.35 0.8357 -0.9088 26 2.94 0.8752 -0.5069 26
m9 1.52 0.7532 0.6623 15 1.37 0.7389 0.6803 15 1.51 0.7984 0.6103 19 1.34 0.7977 0.6898 19
m10 1.22 0.8988 0.7828 10 1.05 0.8937 0.8124 9 0.97 0.8982 0.8398 10 0.78 0.9214 0.8930 9
m11 1.04 0.9139 0.8407 9 1.06 0.8819 0.8100 10 0.87 0.9000 0.8700 8 0.76 0.9226 0.9001 8
m12 0.70 0.9397 0.9285 5 0.76 0.9150 0.9019 5 0.71 0.9180 0.9139 6 0.66 0.9283 0.9240 6
m13 1.93 0.8985 0.4525 17 1.46 0.8876 0.6384 18 1.37 0.8976 0.6788 16 1.10 0.9225 0.7888 14
m14 1.73 0.9151 0.5588 16 1.45 0.8781 0.6447 17 1.24 0.8974 0.7367 13 1.06 0.9240 0.8038 13
m15 2.01 0.7626 0.4060 20 1.46 0.7573 0.6375 19 1.95 0.7915 0.3552 22 1.58 0.8118 0.5678 22
m16 2.42 0.3452 0.1381 24 4.10 0.1151 -1.8482 25 2.41 0.4668 0.0141 23 1.94 0.5723 0.3486 23
m17 2.05 0.8692 0.3829 21 1.37 0.7867 0.6802 16 1.38 0.7262 0.6765 17 1.33 0.7749 0.6920 18
m18 2.35 0.7985 0.1904 23 2.19 0.7946 0.1866 23 2.45 0.7559 -0.0170 24 2.13 0.7765 0.2133 24
m19 1.48 0.9093 0.6767 14 1.35 0.8817 0.6921 14 1.16 0.8987 0.7729 12 0.98 0.9238 0.8338 12
m20 1.33 0.9292 0.7385 13 1.04 0.9110 0.8182 8 1.01 0.9105 0.8275 11 0.89 0.9286 0.8613 11
m21 0.83 0.9406 0.8988 7 0.81 0.9159 0.8883 7 0.75 0.9175 0.9031 7 0.69 0.9304 0.9177 7
m22 0.38 0.9818 0.9790 2 0.26 0.9894 0.9881 3 0.20 0.9936 0.9935 3 0.17 0.9958 0.9951 2
m23 2.00 0.9107 0.4123 19 1.32 0.8960 0.7038 13 1.25 0.9023 0.7329 14 1.14 0.9293 0.7760 15
m24 1.22 0.9186 0.7808 11 1.24 0.8887 0.7410 12 0.96 0.9072 0.8448 9 0.82 0.9290 0.8835 10
m25 0.22 0.9943 0.9926 1 0.20 0.9955 0.9930 1 0.14 0.9970 0.9968 1 0.11 0.9978 0.9978 1
m26 1.97 0.9197 0.4320 18 1.67 0.8876 0.5300 21 1.38 0.9059 0.6763 18 1.17 0.9302 0.7635 16
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Fig.2. Relationship between some VPD calculation methods and VPD24 for AERC.(No. A2C56). X and 

y-axis represent as VPD24 and VPD methods, respectively, and are same unit of mb/day. For 

reference, the line of equality and regression (bold) are also shown. 
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Assessing the Applicability of Vapor-Pressure-Deficit  
Calculation Methods in the Penman-Monteith Equation:  

Statistical Indexes�!Approach 
 

Cheng-Chang Huang1, Te-Hsing Chang2, and Yi-Lun Sung1,2 
1Agricultural Engineering Research Center 

2Dept. of Civil Engineering, Chung Yuan Christian University 

 

ABSTRACT 
Vapor pressure deficit (VPD) is a significant index for the capacity of evaporation, and also an 

important parameter in estimating evapotranspiration, particularly in the combination or 

Penman-Monteith type equations.  Due to the differences in environmental climatic characteristics, 

climate variables cited, number of records sampled, averaging the mean, and compoundable ways, there 

are over 20 VPD calculations around the world for estimating evapotranspiration.  Those methods for 

VPD calculation were analyzed and compared using data from meteorological stations to determine the 

most appropriate method that can be applied in Taiwan.  Three objective statistical indexes, root mean 

square error (RMSE), coefficient of correlation (R2), and coefficient of efficiency (CE), were used to 

evaluate and compare the results and the applicability among these methods in Taiwan. 

The results showed that in all Taiwan�s agro-climate divisions, the VPD calculation  using mean of 

hourly temperature as saturation vapor pressure, and wet-bulb depression as actual vapor pressure yielded 

the lowest RMSE, R2 higher than 0.99, and the highest CE.  The performance of this VPD method was 

proved better than all other VPD methods. The findings in this paper were consistent with an attempt of 

Huang et al. (2005) evaluated with frequency approach. Accordingly, this VPD method was 

recommended to apply in Taiwan. 

 

Key words: Penman-Monteith, vapor pressure deficit, evapotranspiration, statistical indexes. 
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	d  1. �Í�N�È���È�����‰�•
N	ë�â�•�—�ï�{�÷�±	d  

Table 1. The best-track positions, intensity and movement of typhoon Matsa 
�È�U���’  �J���ê�‰  

�´�t  
(UTC) 

�®	ë  �–	ë  
�m�¨�Û�˜

(hPa) 
���ï�±�{

degree 
���ï�’	ë

Km/hr 

�[��
m/s 

�Ä��
m/s 

30kts 
km 

50kts 
km 

�Â�/  

073112 11.7 133.9 998 303 24 18 25 100  �˜	ë�È��  

073118 13.1 133.1 998 331 30 18 25 100  �˜	ë�È��  

080100 13.8 132.6 995 330 10 20 28 100  �˜	ë�È��  

080106 14.6 131.7 990 313 24 23 30 150  �˜	ë�È��  

080112 15.5 130.6 990 310 26 23 30 150  �˜	ë�È��  

080118 16.1 130.0 988 316 15 23 30 150  �˜	ë�È��  

080200 16.9 129.2 980 316 20 28 35 200  �˜	ë�È��  

080206 17.8 128.5 980 323 21 28 35 200  �˜	ë�È��  

080212 19.0 128.0 975 338 24 30 38 200 50 �m	ë�È��  

080218 19.9 127.0 970 320 22 33 43 250 80 �m	ë�È��  

080300 20.5 126.5 965 307 15 35 45 250 80 �m	ë�È��  

080306 21.1 126.0 960 328 13 38 48 250 80 �m	ë�È��  

080312 21.6 125.7 960 343 11 38 48 250 80 �m	ë�È��  

080318 22.4 125.4 960 335 16 38 48 250 80 �m	ë�È��  

080400 23.1 124.8 955 335 16 40 50 250 80 �m	ë�È��  

080406 23.8 124.5 955 329 13 40 50 250 80 �m	ë�È��  

080412 24.6 124.1 955 306 12 40 50 250 80 �m	ë�È��  

080418 25.2 123.5 955 318 15 40 50 250 80 �m	ë�È��  

080500 25.8 123.1 955 329 13 40 50 250 80 �m	ë�È��  

080506 26.7 123.0 955 347 15 40 50 250 80 �m	ë�È��  

080512 27.4 122.3 955 310 17 40 50 250 80 �m	ë�È��  

080518 28.0 121.5 960 310 17 38 48 250 80 �m	ë�È��  

080600 28.5 120.8 970 307 12 33 43 250 80 �m	ë�È��  

080606 29.0 120.5 975 332 10 30 38 200 50 �˜	ë�È��  

080612 30.0 119.9 980 333 21 28 35 200 50 �˜	ë�È��  

080618 30.7 118.7 990 304 23 23 30 200  �˜	ë�È��  

080700 31.1 118.4 992 327 9 23 30 200  �˜	ë�È��  

080706 31.7 118.3 992 352 11 23 30 200  �˜	ë�È��  

080712 32.7 118.7 994 020 25 - - -  TD 
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Fig.1�š The best track of Typhoon MATSA(0509). 
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	d 2. �Í�N�È�����ô�Ç���–���+�f	d  

Table 2. Warnings issued by CWB for typhoon Matsa . 

�»�g  �Ç���´�t  ���y�ô
�  
���Ê  

�Æ �ô  �²  �´  �‰ �ç �B  �¬ �B  
�Â�/  

�ç�B  09 01 03 08 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ    

�ç�B  09 02 03 11 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ    

�ç�B  09 03 03 14 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ    

�ç�B  09 04 03 17 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ    

�ç�B  09 05 03 20 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ    

�ç�B  09 06 03 14 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ    

�ç�¬  09 07 04 02 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ  �u�^�•
��|�•���ç   

�ç�¬  09 08 04 05 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ  �u�^�•
��|�•���ç�•�Ò�¼   

�ç�¬  09 09 04 08 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 10 04 11 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 11 04 14 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 12 04 17 30 �£�S�ç�y�•�ç�•�•�ß�•�ç
ÿ  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 13 04 20 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 14 04 23 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 15 05 02 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 16 05 05 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 17 05 08 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 18 05 11 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 19 05 14 30 �ç�•�•�ß�•�ç
ÿ�•�ç�y�ç�•  �u�^�•
��|�•���ç�•�Ò�¼�•���Î   

�ç�¬  09 20 05 17 30 �ç�•�•�ß�ç�•�ç
ÿ�•�ç�y�ç�•  
��|�•���ç�•�Ò�¼�•   

�ç�B  09 21 05 20 30 �����ç�•�ç
ÿ    

�ç�B  09 22 05 23 30 �����ç�•�ç
ÿ    

�ç�B  09 23 06 02 30 �����ç�•�ç
ÿ    

�ç�B  09 24 06 05 30 �����ç�•�ç
ÿ    

�Þ�È  09 25 06 08 30    
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�‰�ë�y�–  

Fig. 3�šThe surface analysis at 0000UTC 03 AUG, 

2005. 
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�‰�ë�y�–  

Fig. 4�šThe 500hPa analysis at 0000UTC 03 AUG, 

2005. 
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Fig. 5�šThe surface analysis at 0000UTC 04 AUG, 

2005. 
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�‰�ë�y�–  

Fig. 6�šThe 500hPa analysis at 0000UTC 04 AUG, 

2005. 
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Fig. 7�šThe 500hPa analysis at 0000UTC 05 AUG, 

2005. 
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Fig 8�š The infrared imagery of typhoon MATSA 

at 00UTC 05 AUG , 2005. 
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�÷�±�m�”�Ð�Î�W�‹ (�z�Ô�^ )�p	x�f�È�• (	d 3�”

�—�y 10)�”�� 552.5
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"	s�ú�^�I�/�^
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Á�Ï�I 467.5
Á�Ï�”�ü�²�´�g�I�?�•�‰
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Table 3. The meteorological summary of CWB  stations during the passag�“ e of typhoon Matsa. 

�“�@  �È���Û�˜ (hPa) �ó�t�È�U���’ (m/s) �È�U���’ (m/s) �È�U
þ�½�f (mm) 
þ�½���f (mm)

�@�|  �G��  �´�t  ���’  ���{  �´�t  ���’  ���{  �´�t  �<�‰�*  �¦�h�´�t  �+�[�´  �¦�h�´�t  �G�f  �´�t�h�ñ

�����¡  980.5 05/03:33 42.0 290 05/14:22 32.8 280 05/14:01 13.5 04/15:27 29.5 04/14:46 178.0 04/11:18~05/20:30


��|  986.0 05/03:39 27.5 020 05/01:31 14.6 310 05/04:15 21.5 04/16:47 44.0 0415:58 173.5 04/04:20~05/20:30

�?�• x 1269.9 05/03:31 38.0 350 05/03:59 22.9 350 05/04:31 14.0 04/18:28 41.0 04/16:23 410.0 04/07:00~05/20:30

�Î�W�‹  986.4 05/03:32 249 270 05/04:22 8.8 340 05/07:26 20.5 04/20:25 44.0 04/19:42 552.5 04/08:25~05/20:30

���ç  987.3 05/03:28 28.5 310 05/04:53 12.8 310 05/05:53 15.5 04/18:39 29.5 04/18:19 298.7 04/07:28~05/20:30

���Î  991.5 05/15:51 18.4 020 05/02:29 7.6 300 05/05:31 15.5 05/20:16 50.5 05/19:43 257.7 04/04:50~05/20:3


±�h  993.5 05/16:53 21.5 340 04/22:31 13.4 320 04/22:41 8.0 04/22:12 16.0 04/22:08 54.5 04/07:30~05/20:30

���m  994.0 05/17:00 15.3 340 04/22:03 6.1 340 04/22:10 11.0 04/15:47 19.2 04/15:06 128.2 04/06:15~05/20:30

�²�´�g x 1358.2 05/05:12 28.9 270 05/04:45 13.7 300 05/04:18 18.0 04/15:32 37.5 04/15:03 426.9 04/02:30~05/19:10

�k�‹  994.3 05/16:35 10.1 270 05/16:19 6.3 280 05/17:10 0.0 05/20:30 0.0 04/02:30 0.0 04/02:30~05/20:30

�ß�s�~  994.7 05/16:00 16.4 240 05/20:13 13.5 240 05/20:18 0 - 0 - 0 - 

	s�ú�^ x 3018.7 05/04:32 26.4 280 05/05:13 8.6 300 05/04:55 12.5 04/16:51 54.0 04/13:55 491.0 04/04:30~05/18:50

�/�^ x 2987.8 05/04:40 24.2 290 04/18:26 11.7 300 04/18:27 9.5 04/14:28 39.5 04/14:28 467.5 04/03:00~05/20:30

�o�   994.7 05/15:35 11.5 270 05/13:09 7.3 270 05/13:38 1.5 04/19:22 4.0 04/19:20 4.0 04/10:45~05/08:10

	¤�ô  996.0 05/16:25 17.5 270 05/12:09 9 260 05/13:39 0 - 0 - 0 - 

�Ï�‚  996.0 05/15:59 18.0 270 05/12:58 10.4 260 05/10:16 0.5 05/12:15 0.5 05/12:15 0.5 05/10:25~05/12:30

8,
�  993.8 04/15:55 23.9 280 05/03:03 10.3 280 05/01:42 9.5 04/04:17 29.5 04/04:09 58.0 04/03:50~05/06:45

�u�^  983.3 05/04:51 31.2 290 05/04:58 18.1 300 05/05:06 10.0 04/16:44 31.0 04/16:05 225.8 04/03:10~05/20:30

���¾  982.6 05/05:11 25.6 290 05/06:17 13.7 260 05/00:27 17.0 04/16:46 51.0 04/15:59 221.5 04/02:50~05/30:30

	X�Ê  984.8 05/03:33 9.7 250 04/09:00 6.1 250 04/04:00 1.0 04/11:26 3.0 04/19:17 25.5 04/02:30~05/19:30

�«�ä  983.6 05/02:25 22.4 220 05/14:22 11.2 210 05/10:24 1.0 04/05:00 2.5 04/04:10 5.2 04/02:30~05/06:10

���ß  986.0 05/02:41 19.3 220 05/10:56 6.5 220 05/08:48 1.5 05/13:30 4.5 05/13:10 9.5 04/02:30~05/20:30

�^�¡  989.2 05/03:04 41.2 250 05/01:33 27.9 250 05/01:03 13.5 04/05:21 27.0 04/05:20 33.5 04/02:30~04/11:48

�U�ó  988.4 04/16:14 16.8 180 04/23:05 7.6 190 04/23:01 8.0 05/09:06 22.5 05/08:27 109.2 04/16:40~05/20:30

�/�š x – 	d�à�@�F�Ï�^�“�@  
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Fig 9. The gust at CWB stations during typhoon MATSA  passage�“  
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Fig 10. The accumulated rainfall over CWB stations during typhoon MATSA  passage�“  
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Fig 11. The distribution of accumulated rainfall 

over the Taiwan area during typhoon 

MATSA  passage�“  
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Table 4. The accumulated rainfall in Taiwan area during typhoon Matsa’s passage(Top 30 only) 

FROM :04-AUG-2005 00:00 TO :05-AUG-2005 20:00 

ˆ    �g  	x�f (
Á�Ï ) �“�@�|�  �“�@�˜  �¬�‡�†  

1 1248 �/  �}  21D15 ���Î�ü�ž�A�b (�A	p�½�„ ),
É�½�þ
L
�  

2 1231 �;  �A 21D16 ���Î�ü�ž�A�b (�A	p�½�„ ),
É�½�þ
L
�  

3 1130 �Ñ ��  C1F89 ���m�ü�I���b ,�U�8�;
L
�  

4 1060.5 �Í  ��  �® C1E47 
Í�Ê�ü�à�œ�b ,�U�œ�;
L
�  

5 1020.5 �º  �ï  �^  C1D40 ���Î�ü�ž�A�b ,�p	›�;
L
�  

6 1013.5 �  �Æ C0E41 
Í�Ê�ü�à�œ�b ,�p	›�;
L
�  

7 983 �Ï  �   21C08 �Ò�¼�ü�����b (�A	p�½�„ ),
É�½�þ
L
�  

8 973 �ê  �œ C1E46 
Í�Ê�ü�à�œ�b ,�U�œ�;
L
�  

9 968.5 �³  �¢  C1F94 ���m�ü�I���b ,�U�8�;
L
�  

10 961 �Õ 
­  C1E48 
Í�Ê�ü	¤�¾�b ,�Î	¤	��ç�þ�Ó
L
�  

11 960 �à  �œ C1E72 
Í�Ê�ü�à�œ�b  

12 959 �;  �^  C1D41 ���Î�ü�v�}�b ,�p	›�;
L
�  

13 945 XÂ �^  01A43 ���ç�ü�û���b (�<�þ�] ),���‹�;  

14 855 ��  �ë  �õ  21D17 ���Î�ü�ž�A�b (�A	p�½�„ ),
É�½�þ
L
�  

15 843.5 �û  �A �>  C1F9H ���m�ü�I���b  

16 827.5 
¸  	X C0D36 ���Î�ü�ž�A�b ,�p	›�;
L
�  

17 773 �B �ã  �Â C1F87 ���m�ü�I���b ,�U�8�;
L
�  

18 761 �=  �×  C1E45 
Í�Ê�ü�à�œ�b ,�U�œ�;
L
�  

19 751 �Š �†  21C14 �Ò�¼�ü�����b (�A	p�½�„ ),
É�½�þ
L
�  

20 713 	¤  �ü  C1E67 
Í�Ê�ü	¤�¾�b  

21 681.5 �6  �3  C1E70 
Í�Ê�ü�à�œ�b  

22 667 �£  �ª  21C07 �Ò�¼�ü�����b (�A	p�½�„ ),
É�½�þ
L
�  

23 665 �Ã �$  21U11 �u�^�ü�U�u�b (�A	p�½�„ ),
É�½�þ
L
�  

24 656 �q  �® �E 21C09 �Ò�¼�ü�����b (�A	p�½�„ ),
É�½�þ
L
�  

25 653.5 	¤  �¨  �^  C1E68 
Í�Ê�ü�à�œ�b  

26 644 �(  
8  C0F90 ���m�ü�I���b ,�U�œ�;
L
�  

27 612.5 �Í  �Ÿ �œ C0E61 
Í�Ê�ü�à�œ�b ,	õ�Š�;
L
�  

28 598 �0  �:  C1H88 	¤�‹�ü�U�ú��  

29 595 �U 
¯  �^  01A44 ���ç�ü���‹�� (�<�þ�] ),���‹�;  

30 578 �U �;  C1C46 �Ò�¼�ü�����b ,
É�½�þ
L
�  
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Table 5. Eye-fixes of typhoon  MATSA�° 0509�± by radar stations 
   	X�Ê  �v�‰�^  

�´  �²  �´�t (Z) �®	ë  �–	ë    
8 3 2100 228N 1252E   
 3 2200 229N 1252E   
 3 2300 231N 1251E   
 4 0 233N 1250E   
 4 100 234N 1250E   
 4 200 235N 1249E   
 4 300 236N 1247E   
 4 400 237N 1245E   
 4 500 237N 1244E   
 4 600 238N 1243E   
 4 700 240N 1246E   
 4 800 243N 1248E 242N 1246E 
 4 900 246N 1246E 245N 1246E 
 4 1000 245N 1243E 244N 1243E 
 4 1100 245N 1243E 244N 1242E 
 4 1200 246N 1241E 246N 1242E 
 4 1300 247N 1240E 247N 1239E 
 4 1400 248N 1239E 248N 1239E 
 4 1500 249N 1239E 248N 1238E 
 4 1600 250N 1238E 251N 1234E 
 4 1700 252N 1236E 251N 1234E 
 4 1800 253N 1234E 253N 1235E 
 4 1900 254N 1234E 254N 1235E 
 4 2000 254N 1233E 254N 1234E 
 4 2100 255N 1232E 255N 1234E 
 4 2200 258N 1236E 256N 1233E 
 4 2300 257N 1232E 257N 1232E 
 5 0 258N 1232E 258N 1232E 
 5 100 260N 1233E 259N 1232E 
 5 200 263N 1233E 261N 1234E 
 5 300 264N 1232E 263N 1233E 
 5 400 265N 1232E 264N 1233E 
 5 500 266N 1231E 266N 1233E 
 5 600   269N 1232E 
 5 700   272N 1230E 
 5 800   272N 1229E 
 5 900   274N 1224E 
 5 1000   273N 1222E 
 5 1100   271N 1221E 
 5 1200   275N 1221E 
 5 1300   276N 1220E 
 5 1400   276N 1218E 
 5 1500   276N 1218E 
 5 1600   278N 1218E 
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	d 6.�m���Û�=�]�á
#�m�¨�™�Í�N�È���s�ï�—
N	ë�÷
à�÷�±	d  

Table 6. Center location and intensities of typhoon MATSA(0509)by CWB 
�È�È  
�³�Æ  

�m�® 
�|�  


Î�®  
�|�  �£  �´  �²  �´  �†�y  

���Ê  �È���†	À  �m�¨  
�®	ë  

�m�¨  
�–	ë  

�s�ï  
�7�”  T ��  CI ��  
N	ë  

�â�•  
0509 �Í�N  MATSA 2005 08 01 0233 IR/EIR/VIS �›�´�†
E	À  13.8 132.5 FAIR 2.5 2.5 

�[  
0509 �Í�N  MATSA 2005 08 01 0533 IR/EIR/VIS �›�´�†
E	À  14.7 131.6 FAIR 2.5 2.5 

�[  
0509 �Í�N  MATSA 2005 08 01 0833 IR/EIR/VIS �›�´�†
E	À  14.9 131.2 FAIR 2.5 2.5 

�[  
0509 �Í�N  MATSA 2005 08 01 1133 IR/EIR/VIS �›�´�†
E	À  15.2 130.8 FAIR 2.5 2.5 

�[  
0509 �Í�N  MATSA 2005 08 01 1433 EIR/IR �›�´�†
E	À  15.6 130.4 FAIR 2.5 2.5 

�[  
0509 �Í�N  MATSA 2005 08 01 1733 EIR/IR �›�´�†
E	À  15.9 130 FAIR 2.5 2.5 

�[  
0509 �Í�N  MATSA 2005 08 01 2033 EIR/IR �›�´�†
E	À  16.3 129.7 FAIR 3 3 �Ç�v  
0509 �Í�N  MATSA 2005 08 01 2333 IR/EIR/VIS �›�´�†
E	À  16.9 129.1 FAIR 3 3 �Ç�v  
0509 �Í�N  MATSA 2005 08 02 0233 IR/EIR/VIS �›�´�†
E	À  17.5 128.5 FAIR 3 3 

�[  
0509 �Í�N  MATSA 2005 08 02 0533 IR/EIR/VIS �›�´�†
E	À  17.9 128.4 FAIR 3 3 

�[  
0509 �Í�N  MATSA 2005 08 02 0833 IR/EIR/VIS �›�´�†
E	À  18.5 128.4 FAIR 3.5 3.5 �Ç�v  
0509 �Í�N  MATSA 2005 08 02 1133 EIR/IR �›�´�†
E	À  18.8 128.2 FAIR 4 4 �Ç�v  
0509 �Í�N  MATSA 2005 08 02 1432 EIR/IR �›�´�†
E	À  19.4 127.9 FAIR 4 4 �Ç�v  
0509 �Í�N  MATSA 2005 08 02 1733 EIR/IR �›�´�†
E	À  20 127.2 FAIR 4.5 4.5 �Ç�v  
0509 �Í�N  MATSA 2005 08 02 2033 EIR/IR �›�´�†
E	À  20.3 126.6 FAIR 4.5 4.5 �Ç�v  
0509 �Í�N  MATSA 2005 08 02 2333 IR/EIR/VIS �›�´�†
E	À  20.5 126.4 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 0233 IR/EIR/VIS �›�´�†
E	À  20.9 126.2 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 0533 IR/EIR/VIS �›�´�†
E	À  21.1 126 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 0833 IR/EIR/VIS �›�´�†
E	À  21.3 125.7 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 1133 EIR/IR �›�´�†
E	À  21.6 125.7 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 1433 EIR/IR �›�´�†
E	À  21.9 125.6 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 1733 EIR/IR �›�´�†
E	À  22.2 125.3 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 2033 EIR/IR �›�´�†
E	À  22.7 125.1 FAIR 4.5 4.5 

�[  
0509 �Í�N  MATSA 2005 08 03 2333 IR/EIR/VIS �m�¨�
�5	À  23.1 124.8 FAIR 5 5 �Ç�v  
0509 �Í�N  MATSA 2005 08 04 0233 IR/EIR/VIS �m�¨�
�5	À  23.5 124.7 FAIR 5 5 �Ç�v  
0509 �Í�N  MATSA 2005 08 04 0533 IR/EIR/VIS �m�¨�
�5	À  23.8 124.6 FAIR 5 5 

�[  
0509 �Í�N  MATSA 2005 08 04 0833 IR/EIR/VIS �m�¨�
�5	À  24.2 124.6 FAIR 5 5 

�[  
0509 �Í�N  MATSA 2005 08 04 1133 EIR/IR �m�¨�
�5	À  24.5 124.2 FAIR 5 5 

�[  
0509 �Í�N  MATSA 2005 08 04 1433 EIR/IR �m�¨�
�5	À  24.7 124 FAIR 5 5 

�[  
0509 �Í�N  MATSA 2005 08 04 1733 EIR/IR �m�¨�
�5	À  25.2 123.5 FAIR 5 5 

�[  
0509 �Í�N  MATSA 2005 08 04 2033 EIR/IR �m�¨�
�5	À  25.3 123.3 FAIR 5 5 

�[  
0509 �Í�N  MATSA 2005 08 04 2333 IR/EIR/VIS �m�¨�
�5	À  25.5 123.3 FAIR 4.5 5 �‡�‡  
0509 �Í�N  MATSA 2005 08 05 0233 IR/EIR/VIS �m�¨�
�5	À  26.1 123.2 FAIR 4.5 5 �‡�‡  
0509 �Í�N  MATSA 2005 08 05 0533 IR/EIR/VIS �m�¨�
�5	À  26.6 123.1 FAIR 4.5 5 

�[  
0509 �Í�N  MATSA 2005 08 05 0833 IR/EIR/VIS �m�¨�
�5	À  27.1 122.8 FAIR 4.5 5 

�[  
0509 �Í�N  MATSA 2005 08 05 1133 EIR/IR �›�´�†
E	À  27.4 122.2 FAIR 4 4.5 �‡�‡  
0509 �Í�N  MATSA 2005 08 05 1433 EIR/IR �›�´�†
E	À  27.6 121.8 FAIR 4 4.5 �‡�‡  
0509 �Í�N  MATSA 2005 08 05 1733 EIR/IR �›�´�†
E	À  28 121.5 FAIR 3.5 4 �‡�‡  
0509 �Í�N  MATSA 2005 08 05 2033 EIR/IR �›�´�†
E	À  28.2 121.1 FAIR 3.5 4 �‡�‡  
0509 �Í�N  MATSA 2005 08 05 2333 IR/EIR/VIS �›�´�†
E	À  28.4 120.9 FAIR 3.5 4 

�[  
0509 �Í�N  MATSA 2005 08 06 0232 IR/EIR/VIS �›�´�†
E	À  28.6 120.6 FAIR 3 4 

�[  
0509 �Í�N  MATSA 2005 08 06 0533 IR/EIR/VIS �›�´�†
E	À  29 120.5 FAIR 3 3.5 �‡�‡  
0509 �Í�N  MATSA 2005 08 06 0833 IR/EIR/VIS �›�´�†
E	À  29.5 120.2 FAIR 3 3.5 

�[  
0509 �Í�N  MATSA 2005 08 06 1133 EIR/IR �›�´�†
E	À  30.1 120.1 FAIR 3 3.5 

�[  
0509 �Í�N  MATSA 2005 08 06 1433 EIR/IR �›�´�†
E	À  30.4 119.9 POOR 3 3.5 

�[  
0509 �Í�N  MATSA 2005 08 06 1733 EIR/IR �›�´�†
E	À  30.7 119.2 POOR 2.5 3 �‡�‡  
0509 �Í�N  MATSA 2005 08 06 2033 EIR/IR �›�´�†
E	À  30.9 118.7 POOR 2.5 3 �‡�‡  
0509 �Í�N  MATSA 2005 08 06 2333 IR/EIR/VIS �›�´�†
E	À  31 118.5 POOR 2.5 3 �‡�‡  
0509 �Í�N  MATSA 2005 08 07 0232 IR/EIR/VIS �›�´�†
E	À  31.1 118.3 POOR 2.5 3 

�[  
0509 �Í�N  MATSA 2005 08 07 0533 IR/EIR/VIS �›�´�†
E	À  31.4 118.3 POOR 2.5 3 

�[  
0509 �Í�N  MATSA 2005 08 07 0833 IR/EIR/VIS �›�´�†
E	À  31.8 118.5 POOR 2 2.5 �‡�‡  

0509 �Í�N  MATSA 2005 08 07 1133 EIR/IR �Ï�����m�¨  
�‰�&	À 32.5 118.8 POOR 2 2.5 �‡�‡  
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	d 7.  �z�C�ô�â�ï�™�Í�N�È�� 24 �[�´�C�“�„�•�p�º���”�!�m�z
Î�®�Ö�Æ�p�à� 
a�š  

Table .7  24-hr mean forecast error(km)for typhoon Matsa(0509) 

CWB���m���Û�=�]�t�±�C�ô�–     PGTW��
­
è�$�}�È�����ô�m�¨�p�Ì� �C�ô�–  

RJTD���²�!�p�Ì� �C�ô�–      BABJ���ç���p�Ì� �C�ô�–  

 CWB PGTW RJTD BABJ   
CWB 32 57       A B 

 57 0       C D 
PGTW 23 62 24 62       

 61 -1 62 0       
RJTD 32 57 23 61 36 71     

 71 14 77 16 71 0     
BABJ 28 59 23 61 30 73 30 47   

 47 -12 50 -11 47 -26 47 0   

	d 8.  �z�C�ô�â�ï�™�Í�N�È�� 48 �[�´�C�“�„�•�p�º���”�!�m�z
Î�®�Ö�Æ�p�à� 
a�š  

Table 8.  48-hr mean forecast error(km)for typhoon Matsa(0509) 

CWB���m���Û�=�]�t�±�C�ô�–     PGTW��
­
è�$�}�È�����ô�m�¨�p�Ì� �C�ô�–  

RJTD���²�!�p�Ì� �C�ô�–      BABJ���ç���p�Ì� �C�ô�–  

 CWB PGTW RJTD BABJ   
CWB 24 96       A B 

 96 0       C D 
PGTW 20 90 21 87       

 88 -2 87 0       
RJTD 20 90 20 88 20 98     

 98 8 98 10   98 0     
BABJ 22 95 20 88 20 98 24 59   

 61 -34 59 -29 59 -39 59 0   

	d 9.  �z�C�ô�â�ï�™�Í�N�È�� 72 �[�´�C�“�„�•�p�º���”�!�m�z
Î�®�Ö�Æ�p�à� 
a�š  

Table 9.  72-hr mean forecast error(km)for typhoon Matsa(0509) 

CWB���m���Û�=�]�t�±�C�ô�–     PGTW��
­
è�$�}�È�����ô�m�¨�p�Ì� �C�ô�–  

RJTD���²�!�p�Ì� �C�ô�–      BABJ���ç���p�Ì� �C�ô�–  

 CWB PGTW RJTD BABJ   
CWB 16 151       A B 

 151 0       C D 
PGTW 16 151 17 175       

 171 20 175 0       
RJTD 16 151 16 171 16 185     

 185 34 185 14 185 0     
BABJ 16 151 16 171 16 185 18 142   

 145 -6 145 -26 145 -40 142 0   

 

A 	d�B X �I Y �C�ô�´�t
Œ�u	1�»�G  

B 	d�B X �W�B�C�ô�±	��p 24 �[�´���A�„�• (km) 

C 	d�B Y �W�B�C�ô�±	��p 24 �[�´���A�„�• (km) 

D 	d�B Y �W�C�ô�±	��º X �W�C�ô�±	��“	1�Ó	ë (km)

A 	d�B X �I Y �C�ô�´�t
Œ�u	1�»�G  

B 	d�B X �W�B�C�ô�±	��p 48 �[�´���A�„�• (km) 

C 	d�B Y �W�B�C�ô�±	��p 48 �[�´���A�„�• (km) 

D 	d�B Y �W�C�ô�±	��º X �W�C�ô�±	��“	1�Ó	ë (km)

A 	d�B X �I Y �C�ô�´�t
Œ�u	1�»�G  

B 	d�B X �W�B�C�ô�±	��p 72 �[�´���A�„�• (km) 

C 	d�B Y �W�B�C�ô�±	��p 72 �[�´���A�„�• (km) 

D 	d�B Y �W�C�ô�±	��º X �W�C�ô�±	��“	1�Ó	ë (km)
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�Í�N�È��
a 2005�£�# 2 �!	•���È���”�!�ý

�¤�I�™�����†�ô	1���|�ñ�¼�O���š�š  

(1)�Í�N�È���n�«	õ�”�+	4�Ð�ç�ç�ë�ß�ë�ç

	›�^�” 8 �´ 2 �² 1800UTC�ú
N
a�m	ë�È���” 6

�² 0600UTC�‡�‡
a�˜	ë�È���”�Í 7 �² 1200UTC

�f�‡�‡
a�w
E�¤���Û�˜�”�!�3�N�Z�e 7 �²�–  

(2)�Í�N�È���Ð	h�ç�ç�ë�±�{	›�^�m�”�’	ë

�y�s�”�ß 8 �´ 4 �²�7�Í�¶�œ��
I�Ï�˜ (�m�¨�‡�²

�!�!�  )�ú
N�” 5 �²�ˆ�b���ß�ç�® 30 	ë	u	h�”

�}�¤	����{�ß�ç�”�Ö	4
w�Æ�¬�U�¬�è�Â�–  

(3)�Í �N �È �� �é �‰�ý 
r �� �� �� �ß �ç �• �ç


ÿ�”�È���m�¨�O�����¬�†
ª 150 �†�ú�”���|��

���l�) 2 �²�”�!�¬
E��	1	x�f�ë�3�”�U�•�‰�ƒ

�m�‡�^�ô�”�!�m� �!�Ò�Î
Í�V�m�•�^�ô�Ÿ�¶�L

�� 1000
Á�Ï	1	x�f�”�m���Û�=�]�¬�F�“�@�m�Ð

�Î�W�‹�� 552.5 
Á�Ï
a�È�•�”	s�ú�^�I�/�^�‰

���¶ 492
Á�Ï�I 467
Á�Ï
a�!�»�™�Þ�ï	x�f�@

�Ð���Î�ž�A�b	1�/�}�I�;�A�”�‰���¶ 1248
Á�Ï

�I 1231
Á�Ï
a�È�•�–  

(4)�7�Í�Í�N�È���é�‰�y�s�”�+�s���‰�C�ô

	1�„�•�l�U�”�m���Û�=�]�™�Í�N�È��	1 24 �[�´

���‰�C�ô���A�„�•
a 57 �†�ú�” 48 �[�´���‰�C

�ô���A�„�•
a 96 �†�ú�” 72 �[�´���‰�C�ô���A

�„�•
a 151�†�ú�–  
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Report on Typhoon 0509 (Matsa) of 2005 
 

Hsin-chin Hsu 

Central Weather Bureau 

 

ABSTRACT 
Typhoon Matsa (0509) formed as the ninth one in 2005 over the western Northwest Pacific ocean.  

It moved north-northwesterly and developed into a typhoon at 1800UTC  August 02, 2005.  After 

passing through the northeast ocean of of Taiwan, Matsa landed over Mainland China in the early 

morning of August 06, then dissipated as a tropical depression. 

During the typhoon warning period, there was heavy rain over northern mountain area of Taiwan.  

The observations showed that the maximum accumulated rainfall of 552.5mm and 491.0mm occurred at 

Jhuzihhu and Alishan, respectively.  

The 24-hour and 48-hour official track forecast errors for this typhoon by the Central Weather 

Bureau were 57km and 96km, respectively. 

 

Key words: tropical depression, distribution of rainfall. 
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	d 1. 1958�£�Ð���ç�œ��
I�ë�•�È���»�G�-
à	d  

Table 1. Summary of tropical storms/typhoons occurrence in western North Pacific Ocean since 1958. 
1958�£�Ð���ç�œ��
I�ë�•�È���»�G�-
à	d  

�£ \�´  �+�´  �2�´  �?�´  ���´  �v�´  �„�´  �.�´  �6�´  �0�´  �<�´  �<�+�´  �<�2�´  �d�£  
Yr\Mo Jan. Feb. March Apr. May June July Aug. Sep. Oct. Nov. Dec. Ann. 

�³ A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B C A B 
1958 1 1 0 0 0 0 0 0 0 1 1 0 1 1 0 3 3 0 7 5 1 4 3 1 6 3 1 3 3 0 2 2 0 2 2 0 30 24 
1959 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 2 1 1 6 4 2 4 3 1 4 3 1 2 2 1 2 2 0 23 16 
1960 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 3 3 1 3 2 1 12 8 3 2 0 0 4 4 0 1 1 0 1 1 0 28 21 
1961 1 0 0 0 0 0 1 1 0 0 0 0 3 2 1 3 1 0 5 3 1 3 3 2 7 5 2 4 3 0 1 1 0 1 1 0 29 20 
1962 0 0 0 0 0 0 0 0 0 1 1 0 2 2 0 0 0 0 5 4 1 8 8 2 3 2 1 5 4 1 3 3 0 2 0 0 29 24 
1963 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 4 3 0 4 3 1 3 3 0 5 4 1 4 4 0 0 0 0 3 1 0 24 19 
1964 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 2 2 0 7 6 0 6 3 0 7 5 0 6 3 0 6 3 0 1 1 0 37 25 
1965 2 0 0 2 0 0 1 0 0 1 0 0 2 2 0 3 2 1 5 4 1 7 4 1 6 3 0 2 2 0 2 1 0 0 0 0 33 18 
1966 0 0 0 0 0 0 0 0 0 1 1 0 2 2 1 1 1 0 5 3 0 8 6 1 7 4 2 3 2 0 2 0 0 1 1 0 30 20 
1967 1 0 0 0 0 0 2 1 0 1 1 0 1 0 0 1 1 0 6 5 1 8 4 1 7 4 0 4 3 1 3 3 1 1 0 0 35 22 
1968 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 1 0 3 2 1 8 6 0 3 3 2 6 5 0 4 4 0 0 0 0 27 23 
1969 1 1 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 3 3 1 4 3 1 3 3 1 3 3 1 2 1 0 1 0 0 19 15 
1970 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 1 0 3 0 0 6 4 0 5 2 1 5 4 0 4 1 0 0 0 0 26 13 
1971 1 0 0 0 0 0 1 0 0 3 3 0 4 1 0 2 2 0 8 6 2 4 3 0 6 5 2 4 3 0 2 1 0 0 0 0 35 24 
1972 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 3 1 0 5 5 0 5 3 1 5 4 0 5 4 0 2 2 0 3 2 0 30 23 
1973 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 4 1 5 2 0 2 2 0 4 4 1 3 0 0 0 0 0 21 12 
1974 1 0 0 0 0 0 1 0 0 1 0 0 1 1 0 3 1 0 5 2 1 5 2 0 5 3 1 4 4 1 4 2 0 2 0 0 32 15 
1975 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 4 1 5 4 1 5 3 1 3 2 0 0 0 0 20 14 
1976 1 1 0 1 0 0 0 0 0 2 2 0 2 2 0 2 2 0 4 2 0 4 1 1 5 4 0 1 1 0 1 1 0 2 0 0 25 16 
1977 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 3 3 2 2 0 1 5 2 0 4 3 0 1 1 0 2 2 0 19 11 
1978 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 3 0 1 4 3 0 7 3 1 5 4 0 4 3 1 3 1 0 0 0 0 28 15 
1979 1 1 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0 0 4 2 1 2 2 1 6 3 0 3 2 0 2 1 0 2 1 0 23 14 
1980 0 0 0 0 0 0 0 0 0 1 0 0 4 2 0 1 0 0 4 3 1 2 2 1 6 4 1 4 2 0 1 1 0 1 0 0 24 14 
1981 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 3 3 2 4 1 1 7 2 1 4 4 1 2 1 0 3 2 0 2 2 0 28 16 
1982 0 0 0 0 0 0 3 2 0 0 0 0 1 1 0 3 1 0 4 2 1 5 5 2 5 3 0 3 3 0 1 1 0 1 1 0 26 19 
1983 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 3 3 1 5 2 0 2 1 1 6 4 0 4 2 0 2 0 0 23 12 
1984 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 5 4 1 5 2 3 4 1 0 7 5 0 3 3 0 1 1 0 27 16 
1985 2 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2 2 1 1 1 1 8 6 1 5 3 1 4 3 1 1 0 0 2 1 0 26 17 
1986 0 0 0 1 1 0 0 0 0 1 1 0 2 1 0 2 1 1 3 2 1 3 3 1 2 2 1 5 3 0 4 2 0 3 2 0 26 18 
1987 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 2 1 0 4 4 2 4 3 0 6 5 1 2 2 1 3 1 0 1 1 0 24 18 
1988 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 2 1 1 2 1 0 5 2 0 8 2 0 4 4 0 2 2 0 1 0 0 26 14 
1989 1 0 0 0 0 0 0 0 0 1 1 0 2 2 0 2 1 0 7 2 0 5 3 0 5 2 1 5 5 0 3 3 0 1 1 0 32 20 
1990 1 1 0 0 0 0 0 0 0 1 0 0 1 1 1 3 2 1 4 2 0 5 4 2 5 4 1 5 2 0 4 3 0 1 1 0 30 20 
1991 0 0 0 0 0 0 2 2 0 1 0 0 1 1 0 1 1 0 4 4 1 5 2 1 6 4 1 3 3 0 6 3 0 0 0 0 29 20 
1992 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 5 1 0 8 3 1 5 3 2 7 6 0 3 2 0 0 0 0 31 18 
1993 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1 0 5 1 0 6 3 0 6 4 1 4 2 0 2 1 0 3 2 0 29 14 
1994 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 2 0 0 7 2 1 7 5 3 8 4 1 6 5 1 0 0 0 2 1 0 34 19 
1995 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 1 2 1 1 6 2 1 5 3 1 6 3 0 2 0 0 1 0 0 25 9 
1996 0 0 0 0 0 0 0 0 0 1 0 0 2 1 1 0 0 0 7 4 2 7 3 0 6 5 0 3 2 0 2 1 0 2 0 0 30 16 
1997 1 0 0 0 0 0 0 0 0 2 1 0 3 1 0 3 2 0 3 2 0 7 3 2 5 3 0 4 3 0 2 0 0 1 1 0 31 16 
1998 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 3 2 1 5 4 1 3 2 2 3 0 0 2 1 0 17 9 
1999 1 0 0 1 0 0 0 0 0 3 1 0 0 0 0 1 1 1 2 1 0 5 1 0 6 1 0 2 1 1 2 0 0 0 0 0 23 6 
2000 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 5 2 1 6 3 2 5 3 1 2 2 1 2 1 0 1 1 0 23 13 
2001 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 1 5 4 3 6 3 0 5 5 2 3 3 0 1 1 0 3 1 0 26 19 
2002 1 0 0 1 1 0 0 0 0 0 0 0 1 1 0 3 2 0 5 3 1 6 4 0 4 1 1 2 0 0 2 2 0 1 1 0 26 15 
2003 1 0 0 0 0 0 0 0 0 1 1 0 2 1 0 2 1 0 2 1 0 5 3 1 3 3 1 3 2 0 2 2 1 0 0 0 21 14 
2004 0 0 0 0 0 0 0 0 0 1 1 0 2 1 0 5 5 1 2 1 0 8 6 1 3 1 1 3 3 1 3 2 0 2 0 1 29 20 
SUM 24 10 0 8 3 0 17 8 0 36 23 0 52 35 5 84 53 14 195 120 37 261 156 44 233 147 37 185 141 16 114 68 3 60 32 1 1269 796 157
AVE 0.5 0.2 0.0 0.2 0.1 0.0 0.4 0.2 0.0 0.8 0.5 0.0 1.1 0.7 0.1 1.8 1.1 0.3 4.1 2.6 0.8 5.6 3.3 0.9 5.0 3.1 0.8 3.9 3.0 0.3 2.4 1.4 0.1 1.3 0.7 0.0 27.0 16.9 3.3 
2005 1 0 0 0 0 0 1 0 0 1 1 0 0 0 0 1 1 0 5 2 1 5 3 2 5 4 0 2 2 1 2 0 0 0 0 0 23 13 

�/�š A:	d�B�˜	ë�Ð�B�È��   B:	d�B�m	ë�—�Ð�B�È��   C:	d�B	•���È��  



 

	d 2. 2005 (�'
� 94) �£�ç�œ��
I�ë�•�†�ô�È����
Þ	d  

Table 2. Summary of the tropical storms/typhoons over the western North Pacific Ocean in 2005. 
�¦�ž�´�t�¦�ž�´�t�¦�ž�´�t�¦�ž�´�t  (UTC) �3�«�†�š�3�«�†�š�3�«�†�š�3�«�†�š  �ã���†�š�ã���†�š�ã���†�š�ã���†�š  �÷
à�p�È�U�J���ê�‰�÷
à�p�È�U�J���ê�‰�÷
à�p�È�U�J���ê�‰�÷
à�p�È�U�J���ê�‰ (km) 

�´�]�´�]�´�]�´�]  �]�´�»�G�]�´�»�G�]�´�»�G�]�´�»�G  
�!�£�³�Æ�!�£�³�Æ�!�£�³�Æ�!�£�³�Æ  

(�†�•�†�•�†�•�†�• ) 

�È���|� �È���|� �È���|� �È���|�  

(typhoon name) 
�d�•�¦�ž�d�•�¦�ž�d�•�¦�ž�d�•�¦�ž  

(life period) 

�m	ë�Ð�B�m	ë�Ð�B�m	ë�Ð�B�m	ë�Ð�B  

(�
�
�
�
 64knots) 


N�ú�Ð�B
N�ú�Ð�B
N�ú�Ð�B
N�ú�Ð�B  

(�
�
�
�
 100knots) 

�3�N�Z�3�N�Z�3�N�Z�3�N�Z  

(�[�´�[�´�[� �́[�´ ) 
�ç�®�ç�®�ç�®�ç�®  

(	ë	ë	ë	ë ) 

�ß�–�ß�–�ß�–�ß�–  

(	ë	ë	ë	ë ) 

�ç�®�ç�®�ç�®�ç�®  

(	ë	ë	ë	ë ) 

�ß�–�ß�–�ß�–�ß�–  

(	ë	ë	ë	ë ) 

�÷
à�m�¨�÷
à�m�¨�÷
à�m�¨�÷
à�m�¨  

�È���Û�˜�È���Û�˜�È���Û�˜�È���Û�˜  

(hPa) 

	h�m�¨	h�m�¨	h�m�¨	h�m�¨  

�È�U���’�È�U���’�È�U���’�È�U���’  

(m/s) 
7 �M�M�M�M(30kts) 10�M�M�M�M(50kts) 


N	ë�‰�Ê
N	ë�‰�Ê
N	ë�‰�Ê
N	ë�‰�Ê 

�m���m���m���m��  

�Û�=�]�Û�=�]�Û�=�]�Û�=�]  

���ô�x
D���ô�x
D���ô�x
D���ô�x
D  

���‰	À�¤���‰	À�¤���‰	À�¤���‰	À�¤  

(track types) 
�Â�/�Â�/�Â�/�Â�/ (remarks)

1 1 0501 �„�®�„�®�„�®�„�® (KULAP) 1512~1906 �g�g�g�g  �g�g�g�g  90 9.0 147.3 18.5 155.0 985 25 150 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

3 1 0502 
V��
V��
V��
V�� (ROKE) 1500~1800 �g�g�g�g  �g�g�g�g  72 11.5 137.6 11.3 117.3 980 28 200 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

4 1 0503 �Ì�ì�Ì�ì�Ì�ì�Ì�ì (SONCA) 2300~2712 2400~2618 �g�g�g�g  108 11.7 132.7 28.0 150.0 945 43 200 100 �m	ë�m	ë�m	ë�m	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

6 1 0504 �
�N�
�N�
�N�
�N (NESAT) 0100~1106 0200~0818 �g�g�g�g  246 10.5 143.0 36.0 147.0 935 48 200 80 �m	ë�m	ë�m	ë�m	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

7 1 0505 �ç�^�ç�^�ç�^�ç�^ (HAITANG) 1200~2012 1318~1903 1606~1806 204 23.2 151.8 28.0 117.0 912 55 280 120 
N�ú
N�ú
N�ú
N�ú  �ç�B�¬�B�ç�B�¬�B�ç�B�¬�B�ç�B�¬�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  	•���È��	•���È��	•���È��	•���È��  

7 2 0506 �\�Ñ�\�Ñ�\�Ñ�\�Ñ (NALGAE) 2012~2412 �g�g�g�g  �g�g�g�g  96 25.6 162.6 36.0 164.0 992 23 100 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

7 3 0507 ��	ï��	ï��	ï��	ï (BANYAN) 2118~2806 �g�g�g�g  �g�g�g�g  156 15.0 137.4 47.5 151.0 980 28 200 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

7 4 0508 �1�ë�1�ë�1�ë�1�ë (WASHI) 2912~3118 �g�g�g�g  �g�g�g�g  54 18.5 111.7 20.0 103.0 985 23 100 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

7 5 0509 �Í�N�Í�N�Í�N�Í�N (MATSA) 3112~0712 0218~0600 �g�g�g�g  168 11.7 133.9 32.7 118.7 955 40 250 80 �m	ë�m	ë�m	ë�m	ë  �ç�B�¬�B�ç�B�¬�B�ç�B�¬�B�ç�B�¬�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  	•���È��	•���È��	•���È��	•���È��  

8 1 0510 
q�T
q�T
q�T
q�T (SANVU) 1106~1400 �g�g�g�g  �g�g�g�g  66 17.1 125.1 27.0 115.0 985 25 200 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �ç�B�¬�B�ç�B�¬�B�ç�B�¬�B�ç�B�¬�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

8 2 0511 ��	Ñ��	Ñ��	Ñ��	Ñ (MAWAR) 1918~2706 2100~2518 �g�g�g�g  180 20.8 142.6 37.0 149.0 932 48 250 100 �m	ë�m	ë�m	ë�m	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

8 3 0512 �ã�L�ã�L�ã�L�ã�L (GUCHOL) 2106~2512 �g�g�g�g  �g�g�g�g  102 24.9 148.5 45.0 164.0 980 28 150 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

8 4 0513 �à���à���à���à�� (TALIM) 2700~0206 2812~0106 3000~3115 150 14.1 142.3 27.5 114.8 920 53 250 100 
N�ú
N�ú
N�ú
N�ú  �ç�B�¬�B�ç�B�¬�B�ç�B�¬�B�ç�B�¬�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  	•���È��	•���È��	•���È��	•���È��  

8 5 0514 �_�º�_�º�_�º�_�º (NABI) 2912~0800 3018~0618 0112~0418 228 15.0 152.4 47.0 145.0 915 53 300 100 
N�ú
N�ú
N�ú
N�ú  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

9 1 0515 �ì���ì���ì���ì�� (KHANUN) 0700~1218 0818~1112 �g�g�g�g  138 13.3 135.0 35.0 121.0 950 43 200 80 �m	ë�m	ë�m	ë�m	ë  �ç�B�¬�B�ç�B�¬�B�ç�B�¬�B�ç�B�¬�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

9 2 0516 ���d�ý���d�ý���d�ý���d�ý (VICENET) 1612~1900 �g�g�g�g  �g�g�g�g  60 11.3 114.2 20.0 101.0 985 23 150 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

9 3 0517 ���®���®���®���® (SAOLA) 2018~2612 2200~2600 �g�g�g�g  138 21.6 151.5 38.0 150.0 955 40 200 80 �m	ë�m	ë�m	ë�m	ë  �g�g�g�g  �¹	"�µ	À�¹	"�µ	À�¹	"�µ	À�¹	"�µ	À  �g�g�g�g  

9 4 0518 �o�W�o�W�o�W�o�W(DAMREY) 2100~2800 2412~2606 �g�g�g�g  168 18.0 123.0 20.0 101.0 955 40 200 50 �m	ë�m	ë�m	ë�m	ë  �ç�B�ç�B�ç�B�ç�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

9 5 0519 �Š�Æ�Š�Æ�Š�Æ�Š�Æ(LONGWANG) 2600~0306 2700~0209 2912~0121 174 19.6 143.5 26.0 115.5 925 51 200 80 
N�ú
N�ú
N�ú
N�ú  �ç�B�¬�B�ç�B�¬�B�ç�B�¬�B�ç�B�¬�B  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  	•���È��	•���È��	•���È��	•���È��  

10 1 0520 �[
V
��[
V
��[
V
��[
V
� (KIROGI) 1006~1900 1112~1812 �g�g�g�g  210 22.5 133.9 32.8 142.0 940 45 150 50 �m	ë�m	ë�m	ë�m	ë  �g�g�g�g  �¹�¹�¹�¹	"�µ	À	"�µ	À	"�µ	À	"�µ	À  �g�g�g�g  

10 2 0521 
”��
”��
”��
”�� (KAI-TAK) 2900~0212 3006~3112 �g�g�g�g  108 12.6 113.6 19.0 106.0 955 40 200 80 �m	ë�m	ë�m	ë�m	ë  �g�g�g�g  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

11 1 0522 �š
<�š
<�š
<�š
< (TEMBIN) 1000~1106 �g�g�g�g  �g�g�g�g  30 14.8 124.5 18.1 119.3 998 18 100 �g�g�g�g  �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  

11 2 0523 ���®�„���®�„���®�„���®�„ (BOLAVEN) 1606~2012 �g�g�g�g  �g�g�g�g  102 14.0 129.6 18.4 122.6 975 30 200 50 �˜	ë�˜	ë�˜	ë�˜	ë  �g�g�g�g  	4�µ	À	4�µ	À	4�µ	À	4�µ	À  �g�g�g�g  
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÷�•
N	ë�•���ô�Ç����		�•

	•���È���À
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(�+�+�+�+ )�Ç�3�n
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�p���A�± 27 �!
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" 10

�´�— 11 � �́”�z�¶ 2 �!�È���3�«�”�‰���í�d�£�È

���Ç�3�G	1 9%�–�V���ð 47 �£�p���A�Ç�3�G�º

���è�à�é�B  (�y 2) �”�!�£ 1 �´�• 3 �´�• 4 �´�—

7 �´�È���Ç�3�G�����A�G
a�•�” 9 �´�È���Ç�3�G

�V���A�G
Œ�]�”�!�Ô�´�]�A�Ÿ�Í�Û�"���A�G�–  

�	
N	ë�Ö�â�”�!�£	ë 23 �!�È���m�”�F�Í�˜

	ë�È���°	h�m�¨	u	h�È�U���’ 17.2 m/s �ß  32.6 

m/s�±	C�¶ 10 �!�”�í 43.5%�™�m	ë�È���°	h�m

�¨	u	h�È�U���’ 32.7 m/s �ß  50.9 m/s�±	C�¶ 9

�!�”�í 39.1%�™
N	ë��
N�ú�È���°	h�m�¨	u	h

�È�U���’ 51.0 m/s�Ð�B�±	C�¶ 4 �!�”�í 17.4%�–

�m	ë�V
N�ú�È���}
à�¶ 13 �!�”�Ÿ�Í�Û�"���A�G

16.9�!�”	•���È�� 4 �!�”���Ï�Í�Û�"���A�G 3.3

�! (	d 1)�–�‡�È�����‰�Ê	À�±
ÿ�”�Ð	4�µ	À���‰

���•�”�¶ 13 �!�”�í 56.5%�”�¹	"�µ	À�¶ 10 �!�”

�í 43.5%�–�!�Ô�¶�Â�È���p�³�Æ�•�|� �•�3�«

�—�ã���†�š�•	h�m�¨�È���Û�˜�•	h�m�¨�È�U��

�’�•�3�N�Z�t�È�U 7 �M���V 10 �M���J���ê�‰�—

�¦�ž�3�N�Z�Û�÷�±�á�à	d 2�–  

�‰�ë�!�£	ë�È���3�«�ï�œ�°�y 3�±�”�U�•�‰

�È���ƒ�m�3�«�Í 10oN �ß 20oN �¤�î�ƒ�”�e�¶ 16

�!�”�í�d�£�È�����G�p 69.6%�™20oN �Ð�ç�¶ 6

�!�È���3�«�” 10oN �Ð	¤�›�¶ 1 �!�È���3�«�–

120oE �Ð�ß�ç
��¶ 20 �!�È���3�«�”�!�m 8 �!
"

�˜	ë�È���”�!XR 12 �!
ƒ���m	ë�È���Ð�B
N	ë�™

120oE �Ð�ë�p	¤�ç�ç
��¶ 3 �!�È���3�«�”�ý�¶ 1

�!
"�m	ë�È���”�!XR 2 �!
ƒ
a�˜	ë�È���–�ü�y

3 �H�é�B�”�!�£	ë�È���Ð�ç�® 10 	ë�ß 20 	ë�”

�ß�– 120	ë�ß 150	ë�t�p�ç
��3�«�n
÷�È�Ï�”

�¶ 12 �!�–�È���3�«�ï�œ�È�ß�Ê�È�ç	C
a�\�Ñ�È

�� (NALGAE, 0506)�”�n�«�Í 25.6oN�” 162.6oE�™

�È�ë	C
a�Ç�3�‡ 18.5oN�” 111.7oE 	1�1�ë�È��

�° WASHI, 0508�±�™�È	¤	C
"�3�«�Í 9.0oN�”

147.3oE �p�È���„�®�° KULAP, 0501�±�–  

�-
à�!�£�È���3�N�Z�°	d 3�±�é�B�”�3�N  

�Z�‡ 1 �š�Ð�@	C�¤�” 1-2 �š�• 9-10 �š�— 10-11

�š	C�z�¶ 1 �!�°�z�í 4.35%�±�” 2-3 �š�• 4-5 �š�—

6-7 �š	C�z�¶ 4 �!�°�‰���í 17.39%�±�” 3-4 �š�•

5-6 �š�• 7-8 �š�— 8-9 �š	C�‰���¶ 2 �!�°�z�í

8.7%�±�–�!�m�3�N�Z�È	o	1
"�
�N�È���° NESAT, 

0504�±�”
U�3�«�ß�ã���µ�´ 246 �[�´�” �3�N�Z

�È�Í 	1
"�š�7�È���° TEMBIN, 0522�±�”�› 30 

 

	d 3. 2005 (�'
� 94) �£�ç�œ��
I�ë�•�È���3�N

�Z�-
à	d  

Table 3. Statistics of tropical storms/typhoons life 

period in western North Pacific Ocean 

for 2005. 
�´�G   �°�š�±  �»�G  �Í�‰�º (%) 

1-24     �° 1�±  0  0.00 
25-48    �° 2�±  1  4.35 
49-72    �° 3�±  4 17.39 
73-96    �° 4�±  2  8.70 
97-120   �° 5�±  4 17.39 
121-144  �° 6�±  2 8.70 
145-168  �° 7�±  4 17.39 
169-192  �° 8�±  2  8.70 
193-216  �° 9�±  2  8.70 
217-240 �° 10�±  1  4.35 
241-264 �° 11�±  1  4.35 
265-288 �° 12�±  0  0.00 
289-312 �° 13�±  0  0.00 
�}
à  23 100.00 
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Fig. 1. Monthly numbers and percentages of western North Pacific ocean tropical storms/typhoons in 

2005. 
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�y  2. 2005 (�'
� 94) �£�z�´�È���Ç�3�»�G�V�È	h 47 �£ (1958~2004)���A�Ç�3�»�G�p�º��  

Fig. 2. Comparison between the 2005 monthly tropical storms/typhoons numbers and the averaged 

numbers for the period 1958 through 2004. 
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       110oE     120oE      130oE      140oE      150oE      160oE      170oE 

0501:�„�® (KULAP)  0507:��	ï (BANYAN)   0513:�à�� (TALIM)     0519:�Š�ÆLONGWANG) 
0502:
V�� (ROKE)    0508:�1�ë (WASHI)     0514:�_�º (NABI)      0520:�[
V
� (KIROGI) 
0503:�Ì�ì (SONCA)   0509:�Í�N (MATSA)    0515:�ì�� (KHANUN)   0521:
”�� (KAI-TAK) 
0504:�
�N (NESAT)    0510:
q�T (SANYU)   0516:���d�ý (VICENET)  0522:�š�7 (TEMBIN) 
0505:�ç�^ (HAITANG)  0511:��	Ñ (MAWAR)   0517:���® (SAOLA)    0523:���®�„ (BOLAVEN) 
0506:�\�Ñ (NALGAE)   0512:�ã�L (GUCHOL)  0518:�o�W(DAMREY) 
 

�y  3. 2005 (�'
� 94)�£�È���3�«�ï�œ�—�‰���-
à  

Fig. 3. Annual tropical storms/typhoons genesis locations for 2005. 

 

 

�[�´�–  

(�2�2�2�2 )���ô�Ç����		���ô�Ç����		���ô�Ç����		���ô�Ç����		  

�‡�!�£ 23 �!�È���m�”�m���Û�=�]
”���ñ�h	•�­

����	u	h�ç
��¨�¬�†�Ö�Ç���È�ç�B�É�¨�È�ç�B

�¬�B�É�È�����ô	C�e�¶ 7 �!�È���°	d 4�±�”�í 2005

�£�d�£�È���Ç�3���G�p 30.4%�–�Ç���ç�B�È��

���ô	C
a�o�W (DAMREY, 0518)�È���™�Ç���ç�B

�¬�B�È�����ô�¶�ç�^ (HAITANG, 0505)�•�Í�N

(MATSA, 0509)�•
q�T (SANVU, 0510)�•�à��

(TALIM, 0513)�•�ì�� (KHANUN, 0515)�—�Š�Æ

(LONGWANG, 0519)�”�!�m�ç�^�•�à���—�Š�Æ

�Û 3 �!�È���”�!�m�¨�A�Æ�¬�����ß�•�¬�†�Ê
ƒ
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	d  4 (�[ ). 2005 (�'
� 94) �£�m���Û�=�]�È�����ô�Ç���)			d  

Table 4 (Continued). Summary of tropical storm/typhoon warnings issued by CWB in 2005. 
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	d  4 (�[ ). 2005 (�'
� 94) �£�m���Û�=�]�È�����ô�Ç���)			d  

Table 4 (Continued). Summary of tropical storm/typhoon warnings issued by CWB in 2005. 

 

 

�Â�m���Û�=�]�‡ 2005 �£�p�È�����ô�Ç����

		�”�å
����ô�Ç���V�Þ�È�´�t�•�Ç���ô�G�•�È

���ï�ª�•���ï���‰�—�À�m�Û�÷�±�á�à	d 4�–  

 

(�?�?�?�? )�È�����‰�C�ô�„�•�È�����‰�C�ô�„�•�È�����‰�C�ô�„�•�È�����‰�C�ô�„�•  

�m���Û�=�]�¾�™�!�£ 23 �!�È���p 24 �[�´

�—48 �[�´���‰�C�ô�ï�œ���A�„�•�•	d 5 �¬�B�”

�!�£ 24 �[�´���A�„�•
a 102.1�†�ú�”	d
ü�Œ�Í

�m���Û�=�] 1990�£�ß 2000�£ 24�[�´�p���A�„

�• 164�†�ú�”�M�Œ�Í	h 5 �£ (2000~2004�£ )���p

���A�„�• 141 �†�ú�™�!�m�Ð�Í�N�° MATSA, 

0509�± �È �� �p 57 �† �ú �„ �• �È �[ �” �� �d �ý

�° VICENET, 0516�±�È���p 157 �†�ú�È�U�– 48

�[�´�C�ô���A�„�•
a 189 �†�ú�”�!�m�Ð�1�ë

�° WASHI, 0508�±�È���p 79 �†�ú�„�•�È�[�”��

�d�ý�° VICENET, 0516�±�È���p 309�†�ú�È�U�–


É�Ð�Ç�����ô	1 7 �!�È���Ö�â�”�C�ô�„�•�È�[

	1
"�Í�N�° MATSA, 0509�±�È���” 24 �[�´�— 48

�[�´�C�ô�„�•���‰���›
a 57 �†�ú�— 96 �†�ú�™

�Ö 24 �[ �´ �C �ô �„ �• �È �U 	1 
" 
q �T

(SANVU,0510)�È���p 115 �†�ú�” 48 �[�´�C�ô

�„�•�È�U	1
a�ì�� (KHANUN,0515)�È���p 230

�†�ú�–  

�?�?�?�?�•�•�•�•�z�´�È����
ê�z�´�È����
ê�z�´�È����
ê�z�´�È����
ê�³ �³�³�³
�!�£�ç�œ��
I�ë�•�e�à
ü 23 �!�È���”�!�m

2 �´�• 5 �´�— 12 �´�¤�È���Ç�3�” 1 �´�• 3 �´�• 4

�´�— 6 �´�z�¶ 1 �!�È���3�«�” 7 �´�• 8 �´�— 9

�´�z�¶ 5 �!�È���3�«�” 10 �´�— 11 �´�z�¶ 2 �!

�È���3�«�–�•�	�z�´�È��
R�ï
c�n�‰��
–
ê�•

�@�š 

(�+�+�+�+ ) �+�´�+�´�+�´�+� �́š�š�š�š�¶�¶�¶�¶ 1 �!�È���3�«�!�È���3�«�!�È���3�«�!�È���3�«�” �”�”�”���„�®���„�®���„�®���„�®�° �°�°�° KULAP, 

0501�±�°�±�°�±�°�±�°�y�y�y�y 4�±�–�±�–�±�–�±�–  

1 �´ 15 �² 1200UTC�ï�Í�Â�~  (Guam) 	¤

	¤�ß�±
ª 580 �†�ú�ç
ÿ�p�w
E�¤���Û�˜�Ç�v�«

�˜	ë�È���”�N�|
a�„�®�È���”
"�!�£�#�+�!�3

�«	1�È���–�„�®�n�«	õ�”	����‡�!�ß�°�p�ë�w


E�Ï �˜ 	1�ë�´ �ã�ç�� �ï�”�_	õ�Í 1 �´ 16 �²
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	d 5. 2005 (�'
� 94) �£�m���Û�=�]�Ì� �C�ô�p�È�� 24 �[�´�— 48 �[�´�C�ô�„�•	d  

Table5. Mean forecast track errors (km) for western North Pacific tropical storms /typhoons in 2005. 

24 �[�´�C�ô  48 �[�´�C�ô  
�È���|�  

�!�Â�G  

(Cases) 

���A�„�•��  

(km) 

�!�Â�G  

(Cases) 

���A�„�•��  

(km) 

�„�® (KULAP) 12 125 8 213 


V�� (ROKE) 9 117 5 187 

�Ì�ì (SONCA) 14 115 10 259 

�
�N (NESAT) 38 75 34 133 

�ç�^ (HAITANG) 40 78 32 106 

�\�Ñ (NALGAE) 12 111 8 230 

��	ï ((BANYAN) 22 152 18 245 

�1�ë (WASHI) 6 84 2 79 

�Í�N (MATSA) 32 57 24 96 


q�T (SANVU) 15 115 7 222 

��	Ñ (MAWAR) 26 67 22 136 

�ã�L (GUCHOL) 13 117 9 302 

�à�� (TALIM) 28 81 20 127 

�_�º (NABI) 34 90 30 136 

�ì�� (KHANUN) 23 99 15 230 

���d�ý (VICENET) 6 157 3 309 

���® (SAOLA) 19 126 15 301 

�o�W(DAMREY) 29 83 20 146 

�Š�Æ(LONGWANG) 31 62 23 129 

�[
V
� (KIROGI) 31 90 27 203 


”�� (KAI-TAK) 15 86 11 113 

�š�7 (TEMBIN) 5 122 4 212 

���®�„ (BOLAVEN) 15 140 11 233 

��
à /���A  475 102.1 358 189.0 
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ð�§�!���{�ß�ç�ß�ß�ç�ß�ã�’���ï�”�‡ 19

�² 0600UTC
N	ë�‡�‡
a�w
E�¤���Û� �̃”�3�N�Z


a 90 �[�´�–  

(�2�2�2�2 ) �2�´�2�´�2�´�2�´�š�š�š�š�¤�È���3�«�¤�È���3�«�¤�È���3�«�¤�È���3�«�– �–�–�–  
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� 94) �£ 1 �´�ß 6 �´�È�����‰�y  

Fig 4. Tropical storm/typhoon tracks for the period from January to June in 2005. 

 

�y  5. 2005 (�'
� 94) �£ 7 �´�È�����‰�y  

Fig. 5. Tropical storm/typhoon tracks for July in 2005. 
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�y  6. 2005 (�'
� 94) �£ 8 �´�È�����‰�y  

Fig. 6. Tropical storm/typhoon tracks for August in 2005. 

 
�y  7. 2005 (�'
� 94) �£ 9 �´�È�����‰�y  

Fig. 7. Tropical storm/typhoon tracks for September in 2005. 
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�y  8. 2005 (�'
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Fig. 8. Tropical storm/typhoon tracks for October in 2005. 

 
�y  9. 2005 (�'
� 94) �£ 11 �´�È�����‰�y  

Fig. 9. Tropical storm/typhoon tracks for November in 2005. 
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2005 Western North Pacific Ocean  
Tropical Storm/Typhoon Annual Report 

 

Chih-Hsiang Liao 

Central Weather Bureau 

 

ABSTRACT 
There were a total of 23 tropical storms/typhoons over western North Pacific Ocean in 2005, which 

included 10 tropical storms and 13 typhoons.  The total number is less than the 47 years’ average of 27.0 

for 1958-2004.  The Central Weather Bureau issued sea warnings on Typhoon Damrey and land 

warnings on other six (Haitang, Matsa, Sanvu, Talim, Khanun and Longwang). 

The first tropical storm occurred in middle January, 2005.  In terms of the life period of the 

typhoons, the longest life was the 246 hours of typhoon Nesat, but tropical storm Tembin only existed for 

30 hours.  Three typhoons with intensity above 51m/s landed Taiwan which was the first occurrence 

since 1965, including Haitang, Talim and Longwang. The annual average error of official track forecasts 

was 102.1 km for 24-hour forecast which was better than the mean error of 164 km for the period 1990 

through 2000. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�H�Q�O�ú�3�1�1�5�5�1�1�1�1�2�!

�!�J�T�T�O�ú�1�3�6�6�.�6�8�8�9�!

�³
;�•�â
T�Ñ�B  
�ƒ�d�œ�ä�”�ƒ�Ÿ
º  

 
 �@�€���"�ú�Í�g
;�•�½
;�•�â
T�—  
           �æ�Ÿ�ú�`�G�q�æ���a 64 �& 
           �•�I  : (02)2349-1091 
 �@�€�����ú�Í�n�‡�o�•�œ�Ö���ä��  
 �Ó    �=   �e�`�þ�¡�r�á�þ  
 	Ö�g�À�ú�o	Î
��•�`�Ž�t�ë  105 �`�G�q�–�z�a�Ÿ�¤ 10 �& 
    �•�I�ú (02)2578-1515 
    �›�Ÿ�ú http:// www.govbooks.com.tw 
         �Ö�����ï�v
Q   400 �`�Í�q�Í�¾�a 6 �& 
         �•�I�ú (04)2226-0330 
 �!









 

�g 1�g  

F•ZÛ\¼\—]ë)·&•Bò ¼cw)¿%ÏbøG·2¶ Ú61\•F•ZÛ\¼\—]ë)·&•Bò ¼cw)¿%ÏbøG·2¶ Ú61\•F•ZÛ\¼\—]ë)·&•Bò ¼cw)¿%ÏbøG·2¶ Ú61\•F•ZÛ\¼\—]ë)·&•Bò ¼cw)¿%ÏbøG·2¶ Ú61\• 
��������

1Ä@ŠC=1Ä@ŠC=1Ä@ŠC=1Ä@ŠC=1  !è_C)ó!è_C)ó!è_C)ó!è_C)ó 2  %�UB-›%�UB-›%�UB-›%�UB-›1 

1.%æh�5�Zâ.�hñ 

2.V»SŒL`5�+¶.�)®9·0tLšOŠ 

��

6ç\�6ç\�6ç\�6ç\� ��������

&•Bò)¿%Ï)· 19991�iUiU)¿i– ¼\O@»$¿I�9•+¶ PGA mgbã1g !t ™�è#ö7Îcw1‰NX

J£M�4Ï0•P"5�\¼\—]ë!ëbÝ"}=ò�è î5� ¼cw)¿%Ï\‘CI)¿i–GÁ%Ï�è!t6_mgRŸi–<¨A%�íCI

!�61\•F•ZÛ\¼\—]ëI�bøG·2¶�è9»8�7ÅiU 1995T‚ 19991�h" 8 "š\�<°+¶8K 5.3 I�+¶*�

)¿i–O•e“�è!t&YiUiU Êi–�èN&$‰%/b®15&\4X]ë$•$´T– Seed et al.(1976)!t&Y\¼\—]ë>c

a’�íCI!�61\• œ&›jí*�@»Mh&\4X]ëI�0}Gÿ�è9»J£M�5�@»Mh.û2¶GÀ*”JûT‚m•an$•CI A�ì

B�ì C  ˜jí�í  

Oß:+jþKÉ ˜jí@»Mh)·bübÖ8 "š •T»2¶)¿i–I�"D\�8Ñ�è4Ï&×F•$‰"�I�&\4X'� Seed 

et al.(1976))¥1ñ64b`�÷!Õ8¾bübÖiUiU Êi–8Ñ�è$�h�bÀ9®SŒd^9˜8•jþ+-1Æ�èjþKÉb`8F

.ó%Ï Ú&\4X]ëT– •T»)¿i–R” œ&›�í  

\¼\—]ë.œ8K8 "š •T»2¶)¿i– ˜jí@»Mh Ú\�NScŒI‡H�`B+ �̄è!Õ8¾.œ8KiUiU Êi– A 

'� B jí@»Mh!\9˜!Ý!¿I�F•^ð�è4X8¾9»J£M�I� A '� B jí@»Mh`liq8F.óa’b`4ÏTƒ�èb¨

Z÷KÉ8F.óhÓb`I�RŸi–"Q8�!Ë Ý9˜6_mgI�M	h"�í  

 

hkf�\í�ö&\4X]ë�ì\¼\—]ë�ì@»Mh$•jí  

 

 

 • • • •�ì�ì�ì�ì$Ü\•$Ü\•$Ü\•$Ü\•  

&\4X]ëI�J£M�&~!tJ<\rOß<ZDø)·)¿i–I�G®

8ÑI�&\4XZÛCI�è)·RŸi–\¼\— ™6_"*!�d\\�I�&R

R’",7i�í)·<�!ÝjÊ%Ï&\4X]ë!ÜLŠ9’`7b`8K9•+¶

)¿Z÷!ÜLŠ(PGD)�è)·!ÝjÊ%Ï&~\%CI!ÜLŠ7Í+¶

%Ï�è.œPGD9˜ •.)"ËI�7Í+¶�è ¼jÊ%Ï&~\%CIb®

157Í+¶%Ï�è.œ9•+¶)¿Z÷b®15(PGV)9˜ •.)"ËI�

7Í+¶�èmgjÊ%Ï&~\%CI%/b®157Í+¶%Ï�è.œ9•+¶)¿

Z÷%/b®15(PGA)9˜ •.)"ËI�7Í+¶�è)·<�mgjÊ%Ï

&\4X]ë9’`7b`8K9•+¶)¿Z÷%/b®15�íb¨.À8¾0tLš

GÛ4Ï]‘I�!ÝjÊOß<ZDøGÀ!ÜLŠ66$Å�è ¼jÊOß<ZDø

GÀb®1566$Å�èmgjÊOß<ZDøGÀ%/b®1566$ÅI�]eqm�í 

\¼\—&\4X]ë(design response spectrum)8¾G·

"�\�NS œ&›1‰NXDø�ì)· œ&›i–%Ï ÚRŸi–<¨A%�í

1‰NXDøI�mg15�ì.{15 œ&›�è4¥R”1‰NX9ß8(�ì1‰

NX8H1ž œ&›�ècŒ9’2�jŽ.�I�5¾%dbÀ9®�í&u+¥�è

1‰NX)¿%Ï œ&›�è9’iñTw œ&›Lš15I�)¿i–?Ê%d,•

S”�èR›8L0t)¿qmhÓb`.Ïcw2¶I�)¿IsE�2¶ (*Ã)Ï7×

4X�èsite effect)�è î9’2�jŽ1‰NXDøI�&fi–Lš15�í

$�!eI�R’3ý)oO¯c�9˜1‰NXDø9»a:I�G·b£�è"�,�

d:hñ�ì.�:°�ìI�iŠ1o�ì!Þ.�MØMØ (9Ý!ÜSA�è2000)�í

)·\¼\—]ëI�$Å.) ™�è8¾#×7ÅiU)¿IsEO?PI‡!ËI�

)¿i–O•e“�èP"GÀP�\—>Ñ$‰9•+¶)¿Z÷bÚ%d"Ë�è$�

 ç  ™ &“ jÊ >D 4Ï .œ 4X I� ]ë 7Í +¶ "Q 8� R› 2&

(Newmark et al.�è1973�÷Mohraz�è1976�÷Tsai and 

Tsai�è1987�÷Dunbar and Charlwood�è1991�÷Hong 

>²^ð.�*ÀM»)j%Ð#ü&�M»)j9® 



 

�g 2�g  

and Chang�è 1993�÷ Saffarini and Kabalawi�è

1999�÷Chen and Cheng�è2000; Tsai and Huang�è

2000)�íCI!�$�jöOß<Z\¼\— Ú.�#÷2¶'�P"Bn2¶�è

b©0Ç!t)¿%d&R8�v/a '� ad/v�3 Ú1�)Ö"ËT–7Í+¶"Q

8� Ú1�)Ö"Ë%/ •"š<¨A%"Þ0}"�N&$‰\¼\—]ë()·

=óa=PGA�è v=PGV�è d=PGD)�í  

&•Bò)¿%Ï)· 1999 1�iUiU)¿i– ¼\O@»$¿I�

9•+¶ PGA mgbã1g (d\%*%/b®15)!t ™�è#ö7Îcw

1‰NXJ£M�4Ï]�CI&•Bò1‰NX?d\�(Taiwan Building 

Code) ¼ Ú\¼\—]ë9˜=1\•I�2T\��è Ò)·&›1�1$5�

i–%Ï%�$•�è2-&."�I�)j%Ï7ÈCIGÁ�ì è#ø%Ï�è$�

.œ4XI�>Ã1�%/b®15"Q8�$•$´CI0.33 '� 0.23�è*�

Iƒ& )¿Z÷%/b®15$•$´CI>Ã1�& I� 2/3 '� 1/3�í4Ï

]‘>Ã1�%/b®15"Q8�8¾5–0t)Ï4Ï.ûi–%Ï)m>�9®

475 1�)¿i–)¿Z÷%/b®15T–d\%*%/b®15g  Ú>c

"Ë�í ¼cw)¿%Ï.û8KGÁ%Ï�è9»8�7ÅiUbÝ&J>�1�"�

.ui*I�O•e“�è%”5{iUiU Êi–!t&Y$�!e 8 "š •T»

2¶)¿i–�è61\•F•ZÛ\¼\—]ëI�bøG·2¶�è µXXGÀ$�

!e)¿i–I�>ca’�è5�iUiU Êi–I�E�2¶Z÷F•$‰"��è

9®9ª!ëCI1‰NXRŸi–\¼\—I�&RR’�í 

!�!�!�!��ì�ì�ì�ì&\4X]ëI�>Ñ?d&\4X]ëI�>Ñ?d&\4X]ëI�>Ñ?d&\4X]ëI�>Ñ?d��������

&\4X]ë8¾5– •$�9˜ œ&›*‰9»5¾%dbÀ9®'�hÊ.Ë>cI�(= •TyGÀ15Oß<ZDø�è)·)¿i–%*I�!ëG· š4Ï2&$¿

I�9•+¶&\4X"Ë�è.–)¿i–%/b®15aÇ#ô(= •TyGÀ15OŠP��è$�bÚ%d8HLš1ž&~.zCI�ö 

    )t(ma)t(kx)t(xc)t(xm -=++ &&&   4¥ 

    )t(a)t(x)t(x2)t(x 2
nn -=w+zw+ &&&                                                 (1) 

$� ¼ mCI_yd �̂è cCIhÊ.Ë�èk CI%P15�è )t(x CII‡.œ!ÜLŠ�è )t(a CI)¿i–%/b®15�è m/kf2n =p=w
CITyCÅjÊF��è nm2/c w=z CITwGÛhÊ.Ë>c�í"Ö\¼OŠP�&f)¿i–%*!ëG·8Ñ&\4X)Ö)·1×2¶hß15#ö�è.œ(1)

1ž&e5X8ý5X8>aØ6j�ö 

    )}t(a{L}xx2x{L 2
nn -=w+¢wz+¢¢  

)o$�`�,Z"ËCI   0)0(x = �è 0)0(x =¢   7Ô 

    )}t(x{L)t(X =  

        
)1()s(

)}t(a{L

s2s

)}t(a{L
22

n
2

n
2
nn

2 z-w+wz+
-=

w+wz+
-=                           (2) 

GÀLŠ!Ü.)F•(translation theorem)�ö  

    
22 b)as(

b
)}btsin()at{exp(L

++
=-  

&e na wz= �è 2
n 1b z-w=  �è$Ö(2)1ž&~.z4Ÿ�ö 

   )}t1sin()texp({L)}t(a{L
1

1
)t(X 2

nn2
n

z-wwz-
z-w

-=                      (3) 

$�$¸G·bƒ8Z.)F•�ö  }d)(g)t(f{L)}t(g*)t(f{L)s(G)s(F
t

0� ttt-==  

(3)1ž&e&\5X>žaØ6j2�2&\r: 



 

�g 3�g  

    tt-z-wt-wz-t
z-w

-= � d))t(1sin())t(exp()(a
1

1
)t(x 2

nn

t

02
n

            (4) 

.œ )t(x 2=$•&~2&OŠP�I�I‡.œb®15 

    )t(xd))t(1cos())t(exp()(a)t(x n
2

nn

t

0
zw-tt-z-wt-wz-t-= �&               (5) 

&›F•�è$�.œ )t(x& 2=$•&~2&OŠP�I�I‡.œ%/b®15�íR›Oä.œ%/b®15 

    )t(x)t(x2)t(a)t(x)t(Y 2
nn w-zw-=+= &&&&&                                           (6) 

H�TwGÛhÊ.Ë>cz 2�.ž8Ñ(<0.2)�è 11 2 »z- �í)·0tLš ™E�$´d\\%9•+¶5¾%d"Ë�è7Ô.– œ&›bÀ9®'�hÊ.Ë

>cI�9•+¶5¾%d"Ë>Ñ$‰.)CI&\4X]ë�íOŠP� Ú9•+¶I‡.œ!ÜLŠT–TyCÅjÊF�I�9•Pi)¥�èLÀCI!ÜLŠ&\4X]ë�ö 

    Sd)t(x
max

=                                                                (7) 

9•+¶I‡.œb®15T–TyCÅjÊF�I�9•Pi)¥�èLÀCIb®15&\4X]ë�ö 

    SdSv)t(x nmax
w»=&                                                       (8) 

9•+¶Oä.œ%/b®15T–TyCÅjÊF�I�9•Pi)¥�èLÀCI%/b®15&\4X]ë�ö 

    SdSa)t(a)t(x 2
nmax

w»=+&&                                               (9) 

 

 ˜ ˜  ̃˜�ì�ì�ì�ì_V8("�A�T–XäF•_V8("�A�T–XäF•_V8("�A�T–XäF•_V8("�A�T–XäF•��������
9» 8� 2-  ¼ +½ >² ^ð .Ï 1Æ )¿ %d \O @» \— Gú

(TSMIP)I�%/b®15O•e“ ¼�è5 c�\�<°a’+¶BOI�

@»Mh8�I}a’+©I�)¿i–!ëCIJ£M��è,�Z÷ 1 4ÏKÉ�è

 •$� 9 "š)¿i–�í4òhó'P_y œ"�I�O•e“ Ú2��è>^

 •)¿i–)·9»J£M�%Ï*nT‚. cŒBOI� 42 "š@»Mh!t

 ™�è9•+¶ PGA mgbã1g !t ™�í@»Mh Ê\�$•0’)·

&• ¼P²�ì&• ¼0‘�ì1ÿ%¥P²�ì%æ5$P²!t&Yi•:&P²

MØ!#"šP²0‘�èPÌ$�9˜ 92 Mh�è$�NS)œ)· 120.1?

~121.3�Œ�è23.6? ~ 24.4�• ()¥ 1)�íCI!�61\• œ&›

jí*�@»Mh&\4X]ëI�0}Gÿ�è9»J£M�5�@»Mh.û2¶GÀ

*”JûT‚m•an$•CI A�ì B�ì C  ˜jí�í A '� B jí@»

Mh+¶Tƒ$•cw)·:�#�I�q"/�0Å�è C jí$•0’)·\�cw

?N@�)¿%Ï(1Ä@ŠC=�è2003)�í  

&.,ZI�O•e“)·\—N&&\4X]ë Ú$Ü�èi•#×"é"Þ

LŠ"}=ò5�8Ñh"a‡]N8�CI>Ã1��èc�#Ü9˜ œ&—F•I�

"ÞLŠ2�jŽ$¿&\4X]ë)·!ÝjÊXäI�Z÷F•�í9»8�#×2-

0.1~100 HzjÊF�.œ8�a‡MØh"i#&e<²151qm�è\—

N&5% TwGÛhÊ.Ë%/b®15&\4X]ë�è$�.–%æ%¦T–:�

\�#ø$•d^&e1
!ä1�)ÖH�"é>Ã1�$•d^�í  

 

 

 

 

 

 

 

 

 

 

)¥ 1  @»Mh$•jí)¥�í)¢1ñ�ì8H1ñ�ì ˜\a1ñ$•$´

CI A�ì B�ì C jí@»Mh (1Ä@ŠC=�è2003)�í  



 

�g 4�g  

Z÷1  9»J£M�4ÏG·)¿i– Ú&R8��í  

Eqks. Date 
(y/m/d) 

Time 
(hr:min) 

Longi. 
(oE) 

Lati. 
(oN) 

Depth 
(km) 

Mag. 
(ML) 

Stn. 
triggered 

Max.PGA 
(gal) 

No.1 1995/02/23 05:19 121.687 24.204 21.7 5.8 64  68.35(NS*) 

No.2 1995/07/07 03:04 121.090 23.893 13.1 5.3 46  94.88(EW) 
No.3 1998/07/17 04:51 120.662 23.503  2.8 6.2 42 254.02(EW) 
No.4 1999/09/20 17:57 121.028 23.926 11.0 6.4 72 469.52(EW) 
No.5 1999/09/20 18:03 120.876 23.792  3.5 6.6 76 928.46(EW) 
No.6 1999/09/20 21:46 120.811 23.612  1.1 6.6 62 200.99(EW) 
No.7 1999/09/22 00:14 121.047 23.826 15.6 6.8 58 517.52(EW) 
No.8 1999/09/25 11:52 121.006 23.859  9.9 6.8 67 762.68(EW) 

Chi-Chi 
M.S. 1999/09/20 17:47 120.815 23.853  8.0 7.3 74 990.36(EW) 

* $‰F•9•+¶PGAI�$•d^�è NS 8¾%æ%¦�ìEW 8¾:�\��í  
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A Study on the Appropriateness of Current Design Spectrum 
for the Central Part of Taiwan 

 

Tian-Pau Chang1  Guey-Kuen Yu2  and  Feng-Jiao Liu1 

1. Nankai Institute of Technology, Nantou, Taiwan, ROC 

2. Department of Civil Engineering, Van-Nung Institute of Technology, Taiwan, ROC 

 

ABSTRACT 
The maximum value of peak ground acceleration (PGA) recorded during the Chi-Chi earthquake 

1999 reached more than 1 g.  Therefore the Taiwan Building Code has been modified, and the central 

part of Taiwan was upgraded to seismic zone A from zone B.  To study the appropriateness of current 

design spectrum for central Taiwan, in this paper, the acceleration data from 9 earthquakes with ML 

5.3~7.3 from 1995 to 1999, collected by the Central Weather Bureau are used and the station sites are 

classified into A, B and C (from hard to soft) the three types.  The horizontal acceleration response 

spectra of 5% damping ratio are compared with those from Seed et al. (1976) as well as compared with 

the current design spectrum. 

The results show that the response spectra obtained from 8 general events are similar to those by 

Seed et al. (1976), however, the spectra from Chi-Chi main shock are much amplified especially in 

long-range period. 

The current seismic design spectrum, anchored at a PGA value of 0.33 g, appears to be considerably 

adequate for all three types of sites experiencing 8 general events, but it seems to be underestimated for 

site type A and B during Chi-Chi main shock.  This implies that the seismic resistant coefficient needs to 

be upgraded particularly for near fault area. 

 

 

Key words: response spectrum, design spectrum, site classification 
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Table 1 The conditional frequencies of precipitation analyzed from 25 surface stations of CWB for 1 hour 

from 1982 through 1996.                                         (Unit: percentage) 

 1 .ž8Ñ$ÜC°iw  

9¹"� 1 .ž8ÑC°iw 

1 .ž8Ñ$Ü9˜iw  

9¹"� 1 .ž8Ñ9˜iw 

1 .ž8Ñ$ÜC°iw  

9¹"� 1 .ž8Ñ9˜iw 

1 .ž8Ñ$Ü9˜iw  

9¹"� 1 .ž8ÑC°iw 
PÌ"š:×  

@p    >Ã 53.6 35.9 5.3 5.2 4897 

j�     cw 42.8 46.2 5.5 5.5 4897 

T‰    %¦ 57.4 27.0 7.8 7.8 4898 

M  ̂ -ß @å 46.4 43.4 5.0 5.2 4897 

*‰    i�  53.6 30.2 8.1 8.1 4897 

B� "�  0K 64.6 23.2 6.2 6.0 4897 

U@    W} 63.4 24.4 6.1 6.1 4897 

X–    BB 50.4 33.2 8.1 8.3 4897 

.+     X¼ 51.3 34.0 7.3 7.4 4899 

:�  &˜ /… 83.4 10.9 2.9 2.8 4897 

B�    @å 82.6 11.6 3.0 2.8 4897 

&•    %æ 76.2 14.7 4.7 4.4 4897 

mg    iS 73.0 16.2 5.5 5.2 4897 

(˜     R8 76.3 14.3 4.7 4.7 4899 

T‰     ¼ 75.8 16.4 4.0 3.8 4898 

hÎ  d[  /�  61.5 29.0 4.9 4.6 4897 

+¶    =õ 59.8 28.6 5.9 5.7 4897 

F�     /�  49.6 43.7 3.4 3.3 4899 

8?    M  ̂ 67.6 21.8 5.3 5.3 4897 

2Õ    8´  64.3 22.8 6.5 6.4 4897 

4Ÿ    %. 63.1 25.9 5.5 5.5 4897 

X¼    0K 58.9 24.9 8.0 8.2 4897 

8t  9— Aü 67.8 22.2 5.0 5.0 4899 

T‰    :�  66.4 23.0 5.3 5.3 4897 

;6     ;•  81.1 11.0 4.0 3.9 4897 
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Table 2 Same as table 1 but for 6 hours. 

 6 .ž8Ñ$ÜC°iw  

9¹"� 6 .ž8ÑC°iw 

6 .ž8Ñ$Ü9˜iw  

9¹"� 6 .ž8Ñ9˜iw 

6 .ž8Ñ$ÜC°iw  

9¹"� 6 .ž8Ñ9˜iw 

6 .ž8Ñ$Ü9˜iw  

9¹"� 6 .ž8ÑC°iw 
PÌ"š:×  

@p    >Ã 31.9 49.6 9.6 8.9 4119 

j�     cw 20.6 61.3 9.1 9.0 4119 

T‰    %¦ 31.5 48.1 10.6 9.8 4123 

M  ̂ -ß @å 24.6 58.6 8.4 8.4 4119 

*‰    i�  28.1 50.1 11.1 10.7 4119 

B� "�  0K 37.1 39.0 13.0 10.9 4119 

U@    W} 42.6 39.5 8.9 9.0 4121 

X–    BB 25.6 54.1 9.6 10.7 4122 

.+     X¼ 27.3 52.7 9.6 10.4 4125 

:�  &˜ /… 68.8 16.9 8.1 6.2 4125 

B�    @å 69.3 15.5 8.4 6.8 4122 

&•    %æ 58.0 23.9 9.9 8.2 4125 

mg    iS 52.4 27.7 11.0 8.9 4124 

(˜     R8 54.7 22.3 12.5 8.5 4121 

T‰     ¼ 58.5 21.6 11.4 8.5 4124 

hÎ  d[  /�  41.1 37.6 12.1 9.2 4125 

+¶    =õ 42.3 38.7 10.3 8.7 4124 

F�     /�  32.1 49.3 10.3 8.3 4119 

8?    M  ̂ 45.8 34.6 10.8 8.8 4122 

2Õ    8´  42.9 37.6 10.2 9.3 4122 

4Ÿ    %. 43.0 37.4 10.0 9.6 4125 

X¼    0K 32.4 42.2 11.7 13.7 4121 

8t  9— Aü 44.2 30.0 14.3 11.5 4122 

T‰    :�  46.2 34.3 9.9 9.6 4123 

;6     ;•  62.7 20.0 10.0 7.3 4125 
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Table 3 Same as table 1 but for 24 hours. 

 24 .ž8Ñ$ÜC°iw  

9¹"� 24.ž8ÑC°iw 

24 .ž8Ñ$Ü9˜iw  

9¹"� 24.ž8Ñ9˜iw 

24 .ž8Ñ$ÜC°iw  

9¹"� 24.ž8Ñ9˜iw 

24 .ž8Ñ$Ü9˜iw  

9¹"� 24.ž8ÑC°iw 
PÌ"š:×  

@p    >Ã 19.0 63.9 12.2 4.9 1671 

j�     cw 8.9 75.8 10.0 5.3 1671 

T‰    %¦ 20.2 59.1 13.0 7.7 1671 

M  ̂ -ß @å 12.8 71.5 10.7 5.0 1671 

*‰    i�  12.4 63.3 14.5 9.8 1671 

B� "�  0K 16.1 53.4 17.0 13.5 1671 

U@    W} 18.6 43.1 21.2 17.1 1671 

X–    BB 8.4 64.6 14.0 13.0 1671 

.+     X¼ 9.5 69.7 12.0 8.8 1671 

:�  &˜ /… 50.2 22.0 20.8 7.0 1671 

B�    @å 57.8 14.8 21.2 6.2 1671 

&•    %æ 32.1 31.4 24.3 12.2 1671 

mg    iS 26.2 36.5 23.3 14.0 1671 

(˜     R8 25.6 29.4 29.2 15.8 1671 

T‰     ¼ 37.9 25.9 24.1 12.1 1671 

hÎ  d[  /�  15.0 45.7 24.5 14.8 1671 

+¶    =õ 22.3 48.4 19.0 10.3 1671 

F�     /�  12.1 55.9 18.3 13.7 1671 

8?    M  ̂ 28.8 48.7 13.3 9.2 1671 

2Õ    8´  22.3 43.9 21.3 12.5 1671 

4Ÿ    %. 17.7 44.2 21.4 16.7 1671 

X¼    0K 8.6 66.8 10.1 14.5 1671 

8t  9— Aü 20.5 42.0 24.2 13.3 1671 

T‰    :�  19.6 38.5 27.3 14.6 1671 

;6     ;•  44.0 23.8 21.8 10.4 1667 
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=ò?djŸ*À Ú1�)ÖOä.œ]30})· 25 "š@»Mh ¼�èhó!�

j�cwT–Mˆ-ß@å>c5•Q�?d+¶+¥�è$�k§@»Mh)Ö.ž8K

4¥MØ8K5•Q�?d�èT–Z÷)j ¼I�.äi�>DI�Oß:+ •Tƒ

2¶ îI‡H�mg�í4Ï!t�è2-Z÷)jT–Z÷ ’ ÚjŸ*ÀZ÷F•

$•:� ¼�è&~KI]�)· •.žk@k7iwd^jŸ@»8Hiñ�èjŸ

*À]30}"}=ò?d ÚjŸ*ÀZ÷F•#¹8K1�)Ö?d�ì0}Gÿ5•

Q�?d&Y5•Q�?d�í 

Z÷#ú8¾6 .ž8ÑjŸ*À@»\õI�Oß:+�è1�)Ö?d�ì

0}Gÿ5•Q�?d�ì5•Q�?d&YjŸ*À]30}"}=ò?d�è)· 25

"š@»Mh1�)ÖOä.œ]30}I�PÌ'�",1�CI 30.87�ì

24.96�ì 23.02&Y20.68 mm/hr�í2-Z÷#ú ¼&~I�F•�è

H�=™d\"Q8�CI0.5 8Ñ�èjŸ*À]30}"}=ò?d1�)ÖOä

.œ]30}I�PÌ'�CI 20.65 mm/hr�è>c9•"�jŸ*À]30}

"}=ò?dCI!Ý�è!Õ#øR”0}Gÿ#T0.03 mm/hr�èI‡0}

G©2=�è!\Mµ&—jŸ9®�íjŸ*À]30}"}=ò?dI‡.œ8K1�

)Ö?d�ì0}Gÿ5•Q�?d&Y5•Q�?d Ú7È(�F�$•$´CI

33.0%�ì 17.2%'� 10.1%�í.–Z÷!#'�Z÷#ú!ë>ca’

$•:�I�F•�èjŸ*À]30}"}=ò?djŸ*À Ú1�)ÖOä.œ]3

0})· 25 "š@»Mh)Ö>c1�)Ö?d&Y0}Gÿ5•Q�?d.ž�è î

.À8¾I�.äi�>DT–@»\õOß:+�èjŸ*À]30}"}=ò?djŸ

*À ÚZ÷F•)Ö#¹8K1�)Ö?d&Y0}Gÿ5•Q�?d�í=ó+¥�è

jŸ*À]30}"}=ò?djŸ*À ÚZ÷F•hó!�)·@p>Ã�ìj�cw
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&YMˆ-ß@å>c5•Q�?d0}+¥�è$�k§@»MhcŒ#¹8K5•Q�

?d�í2-Z÷!#'�Z÷#úI�>ca’$•:�&~KI]�)·#ü.ž8Ñ

1�)Ö8Ñiwd^I�jŸ@»8Hiñ�èjŸ*À]30}"}=ò?d ÚjŸ

*ÀZ÷F•#¹8K1�)Ö?d�ì0}Gÿ5•Q�?d&Y5•Q�?d�í 

 
Z÷ )j�ì 1982T‚ 19961� (!t 0.3T‚ 0.9) œ&›=™d\"Q8�4XG·)·jŸ*À]30}"}=ò?d)·&“@»MhI�1 .ž8ÑO¾LÜ

iwd^jŸ*À Ú1�)ÖOä.œ]30}(MAE (=!Ü: >zO�/.ž8Ñ)�èT–1�)Ö?d�ì0}Gÿ5•Q�?d�ì5•Q�?d Ú MAE
"Ë�í  

Table 4 The mean absolute error of stations of accumulated precipitation forecasting for 1 hour using 
different weighting coefficients(0.3~0.9) in the bias correction of forecasting method from 1982 
through 1996 and the mean absolute errors by using climatology mean method�ì persistence of 
deviation method and persistence method .                              (Unit : mm/hr ) 

 0.3 0.5 0.7 0.9 1�)Ö?d 0}Gÿ 
5•Q�?d 

5•Q�?d ]30}  
"}=ò?d 

"š:×8�  

@p  >Ã 0.97 0.92 0.91 0.96 1.58 1.02 0.98 0.91 4897 

j�   cw 2.01 1.87 1.82 1.85 3.28 1.95 1.89 1.82 4897 

T‰  %¦ 1.00 0.99 1.02 1.06 1.60 1.13 1.09 0.99 4898 

Mˆ-ß@å 2.07 1.90 1.83 1.85 3.41 1.96 1.90 1.83 4897 

*‰  i�  1.20 1.17 1.19 1.25 1.89 1.33 1.30 1.17 4897 

1ü"�0K 0.92 0.91 0.93 0.98 1.37 1.04 1.00 0.91 4897 

U@  W} 1.30 1.27 1.29 1.35 2.11 1.43 1.38 1.27 4897 

X–  BB 1.45 1.44 1.48 1.56 2.27 1.66 1.61 1.44 4897 

.+   X¼ 1.20 1.18 1.21 1.29 1.87 1.36 1.32 1.18 4899 

:�&˜/…  0.37 0.35 0.35 0.36 0.70 0.40 0.37 0.35 4897 

B�  @å 0.34 0.32 0.31 0.32 0.63 0.35 0.33 0.31 4897 

&•  %æ 0.61 0.60 0.62 0.65 1.06 0.71 0.67 0.60 4897 

mg  iS 0.77 0.76 0.78 0.83 1.33 0.90 0.84 0.76 4897 

(˜   R8 0.62 0.59 0.60 0.63 1.04 0.69 0.65 0.59 4899 

T‰   ¼ 1.56 0.61 0.62 0.65 0.99 0.71 0.67 0.61 4898 

hÎd[/�  1.44 1.36 1.24 1.19 2.56 1.27 1.19 1.19 4897 

+¶  =õ 1.14 1.40 1.41 1.48 2.22 1.57 1.52 1.40 4897 

F�   /�  1.14 0.99 0.92 0.92 1.89 0.97 0.93 0.92 4899 

8?  M  ̂ 0.69 0.68 0.70 0.74 1.10 0.80 0.76 0.68 4897 

2Õ  8´  1.30 1.26 1.28 1.35 2.09 1.44 1.40 1.26 4897 

4Ÿ  %. 1.48 1.48 1.52 1.60 2.37 1.69 1.64 1.48 4897 

X¼  0K 1.06 1.05 1.08 1.13 1.61 1.19 1.16 1.05 4897 

8t9—Aü 0.80 0.74 0.71 0.72 1.22 0.77 0.73 0.71 4899 

T‰  :�  1.45 1.44 1.49 1.58 2.19 1.68 1.62 1.44 4897 

;6   ;•  0.54 0.53 0.55 0.59 0.82 0.64 0.61 0.53 4897 

MAE 
PÌ'�  

27.43 25.81 25.85 26.89 43.18 28.68 27.57 25.41 — 
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Table 5 Same as table 4�è but for the mean precipitation amount in 6 hours and coefficients from 

0.1 through 0.7. 

 0.1 0.3 0.5 0.7 1�)Ö?d 
0}Gÿ 

5•Q�?d 
5•Q�?d 

]30}  
"}=ò?d 

"š:×8�  

@p  >Ã 1.17 1.14 1.15 1.18 1.50 1.36 1.35 1.14 4119 

j�   cw 2.4 2.24 2.17 2.19 3.05 2.44 2.48 2.17 4119 

T‰  %¦ 1.19 1.17 1.18 1.23 1.5 1.4 1.4 1.17 4123 

Mˆ-ß@å 2.51 2.3 2.22 2.22 3.24 2.47 2.48 2.22 4119 

*‰  i�  1.44 1.41 1.43 1.5 1.79 1.7 1.69 1.41 4119 

1ü"�0K 1.12 1.11 1.13 1.19 1.31 1.34 1.33 1.11 4119 

U@  W} 1.34 1.31 1.33 1.39 1.89 1.62 1.64 1.31 4121 

X–  BB 1.55 1.51 1.54 1.61 1.96 1.82 1.78 1.51 4122 

.+   X¼ 1.31 1.27 1.28 1.33 1.67 1.5 1.55 1.27 4125 

:�&˜/…  0.49 0.47 0.47 0.47 0.68 0.57 0.51 0.47 4125 

B�  @å 0.44 0.43 0.42 0.42 0.59 0.49 0.43 0.42 4122 

&•  %æ 0.82 0.8 0.81 0.84 1.04 0.97 0.89 0.8 4125 

mg  iS 0.94 0.94 0.96 1.01 1.22 1.18 1.11 0.94 4124 

(˜   R8 0.79 0.79 0.81 0.83 0.99 0.95 0.91 0.79 4121 

T‰   ¼ 0.8 0.8 0.82 0.87 0.99 1.04 0.99 0.8 4124 

hÎd[/�  2.21 2.04 1.97 1.98 2.71 2.22 2.16 1.97 4125 

+¶  =õ 1.57 1.51 1.5 1.52 1.96 1.71 1.63 1.5 4124 

F�   /�  1.58 1.44 1.38 1.37 2.0 1.55 1.56 1.38 4119 

8?  M  ̂ 0.84 0.84 0.86 0.9 1.03 1.05 0.99 0.84 4122 

2Õ  8´  1.5 1.47 1.49 1.55 1.9 1.78 1.76 1.47 4122 

4Ÿ  %. 1.6 1.57 1.58 1.62 2.11 1.81 1.82 1.57 4125 

X¼  0K 1.15 1.11 1.11 1.14 1.38 1.25 1.32 1.11 4121 

8t9—Aü 1.1 1.1 1.14 1.2 1.25 1.37 1.45 1.1 4122 

T‰  :�  1.52 1.48 1.49 1.55 1.91 1.73 1.71 1.48 4123 

;6   ;•  0.66 0.65 0.67 0.7 0.81 0.82 0.81 0.65 4125 

MAE 
PÌ'�  

32.04 30.91 30.90 31.82 40.47 36.12 35.74 30.58   
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Table 6 Same as table 5�è but for the mean precipitation amount in 24 hours. 

 01. 0.3 0.5 0.7 1�)Ö?d 
0}Gÿ 

5•Q�?d 
5•Q�?d 

]30}  
"}=ò?d 

"š:×8�  

@p  >Ã 1.28 1.34 1.43 1.54 1.64 1.81 1.75 1.28 1671 

j�   cw 2.64 2.67 2.79 2.94 3.14 3.37 3.51 2.64 1671 

T‰  %¦ 1.20 1.24 1.29 1.36 1.52 1.59 1.57 1.20 1671 

Mˆ-ß@å 2.75 2.78 2.89 3.08 3.38 3.59 3.71 2.75 1671 

*‰  i�  1.54 1.54 1.58 1.65 1.88 1.90 1.86 1.54 1671 

1ü"�0K 1.35 1.41 1.49 1.57 1.52 1.78 1.80 1.35 1671 

U@  W} 1.49 1.47 1.47 1.50 2.05 1.62 1.84 1.47 1671 

X–  BB 1.61 1.61 1.64 1.69 1.92 1.84 1.85 1.61 1671 

.+   X¼ 1.47 1.46 1.48 1.51 1.80 1.67 1.71 1.46 1671 

:�&˜/…  0.67 0.66 0.66 0.67 0.75 0.71 0.77 0.66 1671 

B�  @å 0.64 0.65 0.66 0.67 0.76 0.76 0.74 0.64 1671 

&•  %æ 1.24 1.19 1.18 1.19 1.39 1.24 1.26 1.18 1671 

mg  iS 1.30 1.28 1.28 1.30 1.39 1.28 1.50 1.28 1671 

(˜   R8 1.13 1.11 1.11 1.11 1.25 1.15 1.20 1.11 1671 

T‰   ¼ 1.13 1.14 1.17 1.21 1.41 1.40 1.30 1.13 1671 

hÎd[/�  3.85 3.73 3.65 3.62 4.64 4.13 4.04 3.62 1671 

+¶  =õ 1.93 1.90 1.92 1.97 2.18 2.15 2.19 1.90 1671 

F�   /�  2.42 2.32 2.25 2.23 2.90 2.36 2.44 2.23 1671 

8?  M  ̂ 1.01 1.00 1.02 1.06 1.23 1.19 1.10 1.00 1671 

2Õ  8´  1.75 1.71 1.72 1.77 2.04 1.86 1.90 1.71 1671 

4Ÿ  %. 2.02 1.99 1.98 1.99 2.34 2.03 2.19 1.98 1671 

X¼  0K 1.38 1.35 1.39 1.47 1.44 1.64 1.72 1.35 1671 

8t9—Aü 1.59 1.60 1.65 1.71 1.90 1.94 2.01 1.59 1671 

T‰  :�  1.89 1.84 1.83 1.83 1.96 1.85 1.99 1.83 1671 

;6   ;•  1.02 1.03 1.06 1.10 1.20 1.25 1.11 1.02 1667 

MAE 
PÌ'�  

40.30 40.05 40.59 41.74 47.79 46.12 47.05 39.56 — 
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Table 7 Same as table 4�è but from 1997 through 2000. 

 0.3 0.5 0.7 0.9 1�)Ö?d 
0}Gÿ 

5•Q�?d 
5•Q�?d 

]30}  
"}=ò?d 

"š:×8�  

@p  >Ã 0.72 0.66 0.63 0.63 1.23 0.67 0.63 0.63 3471 

j�   cw 1.58 1.37 1.24 1.21 2.69 1.29 1.21 1.24 3471 

T‰  %¦ 0.86 0.80 0.78 0.81 1.39 0.87 0.82 0.80 3471 

Mˆ-ß@å 1.43 1.24 1.11 1.05 2.53 1.12 1.03 1.11 3471 

*‰  i�  0.99 0.96 0.97 1.01 1.62 1.07 1.04 0.96 3471 

1ü"�0K 0.60 0.58 0.58 0.60 1.05 0.66 0.62 0.58 3473 

U@  W} 0.91 0.89 0.91 0.96 1.51 1.03 0.99 0.89 3471 

X–  BB 1.19 1.15 1.17 1.25 1.86 1.34 1.29 1.15 3468 

.+   X¼ 1.06 1.00 1.00 1.03 1.70 1.09 1.06 1.00 3471 

:�&˜/…  0.32 0.31 0.32 0.33 0.58 0.36 0.34 0.31 3471 

B�  @å 0.29 0.29 0.30 0.31 0.49 0.34 0.32 0.30 3471 

&•  %æ 0.51 0.52 0.54 0.57 0.87 0.62 0.58 0.52 3471 

mg  iS 0.71 0.71 0.74 0.79 1.19 0.87 0.81 0.71 3471 

(˜   R8 0.50 0.50 0.52 0.55 0.86 0.60 0.56 0.50 3470 

T‰   ¼ 0.38 0.37 0.38 0.41 0.76 0.47 0.43 0.37 3471 

hÎd[/�  0.74 0.69 0.68 0.69 1.63 0.78 0.71 0.69 3471 

+¶  =õ 0.94 0.93 0.95 1.00 1.60 1.07 1.04 0.93 3471 

F�   /�  0.64 0.57 0.54 0.54 1.35 0.58 0.54 0.54 3471 

8?  M  ̂ 0.38 0.36 0.36 0.37 0.79 0.41 0.37 0.36 3471 

2Õ  8´  0.93 0.95 0.99 1.07 1.54 1.15 1.12 0.95 3471 

4Ÿ  %. 1.11 1.09 1.13 1.20 1.86 1.29 1.25 1.09 3471 

X¼  0K 0.72 0.74 0.79 0.85 1.11 0.91 0.88 0.74 3473 

8t9—Aü 0.35 0.34 0.34 0.35 0.70 0.39 0.36 0.34 3455 

T‰  :�  0.94 0.95 0.99 1.06 1.60 1.15 1.11 0.95 3471 

;6   ;•  0.22 0.22 0.22 0.24 0.45 0.27 0.24 0.22 3470 

MAE 
PÌ'�  

19.03 18.20 18.17 18.89 32.94 20.41 19.34 17.89 — 
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Table 8 Same as table 5�è but from 1997 through 2000. 

 0.1 0.3 0.5 0.7 1�)Ö?d 
0}Gÿ 

5•Q�?d 
5•Q�?d 

]30}  
"}=ò?d 

"š:×8�  

@p  >Ã 0.89 0.81 0.76 0.74 1.2 0.86 0.78 0.81 3143 

j�   cw 2.0 1.76 1.60 1.54 2.65 1.74 1.58 1.6 3143 

T‰  %¦ 1.03 0.94 0.91 0.92 1.36 1.09 0.98 0.94 3143 

Mˆ-ß@å 1.85 1.63 1.48 1.41 2.53 1.59 1.42 1.48 3145 

*‰  i�  1.16 1.07 1.03 1.04 1.51 1.21 1.14 1.07 3143 

1ü"�0K 0.76 0.7 0.68 0.68 1.05 0.81 0.73 0.7 3145 

U@  W} 0.93 0.88 0.85 0.85 1.29 0.99 1.0 0.88 3146 

X–  BB 1.13 1.06 1.05 1.09 1.53 1.33 1.21 1.06 3134 

.+   X¼ 1.21 1.12 1.07 1.08 1.57 1.23 1.16 1.12 3143 

:�&˜/…  0.4 0.4 0.42 0.45 0.57 0.55 0.49 0.4 3146 

B�  @å 0.35 0.35 0.36 0.38 0.47 0.46 0.41 0.36 3143 

&•  %æ 0.62 0.61 0.63 0.66 0.83 0.77 0.71 0.61 3146 

mg  iS 0.8 0.79 0.82 0.86 1.07 1.02 0.9 0.8 3143 

(˜   R8 0.59 0.60 0.63 0.68 0.82 0.84 0.76 0.59 3141 

T‰   ¼ 0.44 0.45 0.48 0.51 0.73 0.67 0.59 0.45 3144 

hÎd[/�  0.98 0.96 0.96 0.99 1.63 1.23 1.09 0.96 3143 

+¶  =õ 1.03 1.0 1.01 1.04 1.49 1.24 1.13 1.01 3143 

F�   /�  0.84 0.79 0.75 0.75 1.37 0.91 0.88 0.75 3146 

8?  M  ̂ 0.52 0.49 0.48 0.47 0.8 0.58 0.5 0.49 3143 

2Õ  8´  1.02 1.01 1.03 1.09 1.31 1.3 1.25 1.01 3146 

4Ÿ  %. 1.21 1.17 1.17 1.2 1.63 1.46 1.37 1.17 3143 

X¼  0K 0.71 0.71 0.74 0.79 0.9 0.93 0.9 0.71 3141 

8t9—Aü 0.46 0.45 0.46 0.48 0.71 0.58 0.51 0.45 3130 

T‰  :�  1.03 0.99 1.0 1.03 1.42 1.22 1.18 0.99 3146 

;6   ;•  0.26 0.26 0.27 0.28 0.42 0.37 0.33 0.26 3139 

MAE 
PÌ'�  

22.21 21.00 20.65 21.02 30.87 24.96 23.02 20.68   
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Table 9 Same as table 6�è but from 1997 through 2000. 

 0.1 0.3 0.5 0.7 1�)Ö?d 
0}Gÿ 

5•Q�?d 
5•Q�?d 

]30}  
"}=ò?d 

"š:×8�  

@p  >Ã 0.75 0.74 0.74 0.77 1.00 0.93 0.85 0.75 1977 

j�   cw 1.80 1.73 1.74 1.83 2.24 2.19 2.13 1.80 1974 

T‰  %¦ 0.89 0.86 0.89 0.95 1.14 1.19 1.04 0.89 1982 

Mˆ-ß@å 1.82 1.72 1.67 1.69 2.42 2.01 1.82 1.82 1971 

*‰  i�  1.04 0.99 1.00 1.06 1.25 1.28 1.20 1.04 1968 

1ü"�0K 0.74 0.74 0.78 0.82 1.04 1.06 0.79 0.74 1971 

U@  W} 0.86 0.86 0.88 0.94 1.00 1.11 1.24 0.86 1968 

X–  BB 0.89 0.90 0.97 1.06 1.08 1.28 1.22 0.89 1971 

.+   X¼ 1.00 0.98 1.01 1.10 1.28 1.35 1.24 0.98 1960 

:�&˜/…  0.41 0.43 0.46 0.50 0.56 0.63 0.55 0.43 1955 

B�  @å 0.35 0.35 0.35 0.37 0.52 0.48 0.42 0.35 1961 

&•  %æ 0.83 0.82 0.84 0.89 1.06 1.09 0.96 0.84 1960 

mg  iS 0.97 0.95 0.95 0.98 1.18 1.12 0.97 0.95 1955 

(˜   R8 0.67 0.66 0.67 0.71 0.98 0.89 0.75 0.66 1947 

T‰   ¼ 0.63 0.64 0.67 0.71 1.03 0.96 0.70 0.63 1954 

hÎd[/�  1.34 1.32 1.34 1.38 2.19 1.91 1.22 1.38 1973 

+¶  =õ 1.06 1.06 1.09 1.12 1.38 1.32 1.15 1.06 1969 

F�   /�  1.00 0.99 1.02 1.06 1.49 1.32 1.14 1.06 1977 

8?  M  ̂ 0.60 0.60 0.60 0.61 0.85 0.78 0.60 0.60 1977 

2Õ  8´  1.07 1.07 1.11 1.18 1.21 1.35 1.36 1.07 1966 

4Ÿ  %. 1.10 1.12 1.17 1.25 1.33 1.46 1.37 1.17 1969 

X¼  0K 0.60 0.63 0.68 0.74 0.73 0.90 0.93 0.63 1957 

8t9—Aü 0.55 0.56 0.57 0.59 0.98 0.80 0.48 0.55 1969 

T‰  :�  0.91 0.94 1.01 1.08 1.14 1.31 1.22 1.01 1969 

;6   ;•  0.40 0.39 0.39 0.39 0.59 0.49 0.33 0.40 1954 

MAE 
PÌ'�  

22.26 22.06 22.62 23.78 29.68 29.19 25.68 22.55 — 
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0}Gÿ5•Q�?d�ì5•Q�?d&YjŸ*À]30}"}=ò?d�è)· 25

"š@»Mh1�)ÖOä.œ]30}I�PÌ'�",1�CI 29.68�ì

29.19�ì 25.68&Y22.55 mm/hr�è$�I‡.œ8K1�)Ö?d�ì

0}Gÿ5•Q�?d�ì5•Q�?d Ú7È(�F�$•$´CI 24.0%�ì

22.7%'� 12.2%�í2-Z÷ ¼I�F•jŸ*À]30}"}=ò?d Ú
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&Y5•Q�?d!Ý�í!ÕZ÷ ¼H�=™d\"Q8�CI0.1 &Y 0.3
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8K1�)Ö?d&Y0}Gÿ5•Q�?d�íT–5•Q�?dI�jŸ*ÀZ÷F•
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The Development and Application of Bias Correction in Typhoon 
Rainfall Forecasting 

 

Tien
³ hiang Yeh    Huei
½ in Wang    Shih
³ hi Wu 

Central Weather Bureau 

 

ABSTRACT 
Yeh et al. (1999) proposed the persistence of deviation method to predict typhoon rainfall amount in 

Taiwan area.  Their hypothesis was that the deviation from previous-projection between the forecasting 

of climatological mean method and the observation would be persistent and can be used to modify its next 

projection.  The hypothesis of bias correction for the forecasting of climatological mean method was that 

the above=mentioned deviation was due to the geographical characteristics of stations and the deviation 

used to modify the forecasting of climatological mean method should therefore be different.  Through 

the analysis, a proper proportion was found to be used in the method for prediction.  This study used the 

data of 1 hour accumulated rainfall and the mean hourly rainfall in 6 and 24 hours collected from 25 

surface stations of Central Weather Bureau from 1982 through 1996 and the forecasts from the 

climatological mean method developed by Wang et al. (1986) .   There were about 4800, 4000, and 

1600 observation data and prediction for the projections of 1-h, 6-h, and 24-h at each station in the 

development of bias correction of forecasting. We attempted to find the weighting coefficients for each 

station of the three projections while we got the minimum absolute mean error at each station.  We then 

used the product of weighting coefficient and the deviation of the observation and the forecasting of 

climatological mean from previous-forecasting to add to the forecasted rainfall amount for this time step 

by climatological mean method.  About 3400, 3000, and 1900 cases from 1997 to 2000 of the three 

projections at each station were used for verification.  Summations of mean absolute error of 25 stations 

of the three projections were calculated and compared  with the forecasts from methods of persistence, 

persistence of deviation developed by Yeh et al.(1999), and climatological mean. 

The results indicated that the summations of absolute mean errors of 25 stations for 1-hour 

climatological mean, persistence of deviation, persistence, and bias correction forecastings were 32.94, 

20.41, 19.03, and 17.89 mm/hr, respectively; the improvement ratios of bias correction of forecasting over 

them were 45.7%, 12.3%, and 7.5%.  The summations of absolute mean errors of 25 stations for the 6-h 

projection by each method were 30.87, 24.96, 23.02 and 20.68 mm/hr; and the improvement ratios of bias 

correction of forecasting for each were 33.0%, 17.2%, and 10.1%.  The summations of absolute mean 
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errors of 25 stations for 24-h projection by each method were 29.68, 29.19, 25.68, and 22.55 mm/hr; and 

the improvement ratios of bias correction of forecasting over them were 23.9%, 22.6%, and 12.1%.  

These results showed that the bias correction of forecasting could reduce the error of typhoon rainfall 

prediction, and could be applied for increasing the accuracy of the typhoon rainfall statistical prediction. 

 

 

Key words: climatological mean, persistence of deviation, persistence, and bias correction of forecasting 
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4. iU 4Ÿ $Œ 8� �äsummation function�å

�ä jnet �å�ö$¸G·Pi2¶H�%/8H1ž"�2&aÇ#ô

"ËaØ6jCI(=!Ü& d^�í  

5. aØ6j$Œ8��ätransfer function�å4¥LÀCI?Ê

%¥$Œ8��äactivation function�å�ö8¾!tiU4Ÿ

$Œ8�bžbÝiíPi2¶$Œ8� )( jj netfY = I�

aØ6j�è"�$�aÇ$‰I�I}<¨"Ë]30}hÜT‚9•

!Ý�è!tbã4ŸPA`~.�RaI�I}I��í  

6. aÇ$‰^�8��ä jY �å�öCI<°!ŽG®DøKíP"#Ò<°

*�I�aÇ$‰\™Xî�í  

$¸G·8�"š!I0tKíP"#Ò"N&~OÓ4Ÿ4Ï]‘I�jíKíP"PA

`~*‰9»:E<Z�è$�GÀ8�"š!I0tKíP"#ÒOÓ&—I�Oß

<Z�è"N&~LÀCI�÷.ó�ø�ä layer�å�è$�GÀ�÷.ó�øI�Oß

<ZOÓ&—�è&�CI4Ï]‘I��÷PA`~�ø�ä network�å�í9»J£

M�.–60G·+©.ó$ÜkÚ1žjíKíP"PA`~�ämultilayer 

feedforward neural network�å�èhó!�aÇ#ô.ó&YaÇ

$‰.ó!t+¥�èc�+©!�4Ï]‘I��÷i@X^.ó�ø�ä hidden 

layer�åOß<Z�è.�SŒbø8Ñ]N8�aÇ#ô.óT–aÇ$‰.óh"

I�%/=™"Ë"�2�jŽPA`~!3!!!ëG·I�%.SŒ�í"¡#Bbí

jíKíP"PA`~ î8¾ •L½IrIò1ž�ä supervised�åI�Kí

P"PA`~.�RaOŠP��èXXGÀ.�RabÝLš ¼�è œ8F9ƒ8?

PA`~Oß<ZI�#Bbí=™d\�è"�$�PA`~aÇ$‰"ËT–I}<¨

aÇ$‰"Ë�ädesired output�å Úh"I�0}`l�èbã$¿ •

"šTwGÛ"Ë�äcritical value�å�í$�*‰9»&.F•$Ö8¾$¸

G·9•hð;>15 šhÜ?d�äthe gradient steepest descent 

method�åI�\O2„"�>Ñ&e]30}$Œ8��ä error function�å

I�9•.ž%¥�í.œ8KaØ6j$Œ8� Úc�7V ¼�è9»J£M�.–

60G·ih9•Pi$Œ8��ähyerbolic tangent function�å"�

!ëCIXäF•&“"š(=#Ò ÚaØ6j$Œ8��í"¡#BbíA£N&?d

I�A£N&bÝLš ¼�è%”5{!�=ò& #B7<&Y_/& #B7<#ø

"šbÝLš�ä1ÄMØ�è2003�å�èXXGÀ]N8�PA`~b²64I�=™

d\T–h�h4"Ë�è"�2&PA`~I�]30}`78K.H2\NS)œ]3

0}#ö�è!tbã$¿.�RaI�I}I��í=ò,�P�\—I�bƒ>�$•

:�8H?d4Ï1‰MZI�8�.�P"læ<°1žOŠP��è4 "  î&~

.–jíKíP"PA`~4Ï:E<ZI�<°1ž\%CI •L½E�>�*�1ž

I�P�\—8H?d�äVØ�è1998�å�í  

jíKíP"PA`~�ä ANN�å!t+¶d^I‡!!b²Oß ÚKí

P"#Ò1ñ4ŸI�PA`~CI:E<Z�è µ:È7i.�RabÝLš ¼4Ï

>Ñ&e Ú=™d\b²64�è<°!ŽG®DøKíP"PA`~I�_V\™Xä

F•8H1ž�è$�9˜a’"�I�.He¾bÝB•&Ybø4X2¶.�RaSŒ

%*�íR›+©#Òbƒ>�$•:��ä MRA�å Ê\�I}I�)·8K>Ñ

$‰ •OÓPi2¶8HLš1ž�èG·!t]98•Ty^�8�T–",^�8�

I�hk"Q�è µ",=ó>Ñ&e9•"�%¥ Ú8HLš1ž�èPi2¶bƒ

>�I�4Ÿ%.T–&µ�è&e?	8K4Ïc�&eI�<°1ž�í<°1ž4Ï

&ºI�&R8�`�+©�è1�8H]30}�ä square Error�å9’`�

.ž�è!ÕUt&R8�"š8�MØ8K_V8(qm"š8��è)· •T»3T

?P š�è1�8H]30}9’MØ8Ki…�è!Õb¨ µ œZ÷KÉlæ]Ø

<°1ž9’9•A%�è)oCI_V8(qm&º9˜ik\™�è.�#÷&Ê&—

_V8(I�<°1ž&f$¿ik\™I�2�jŽ î9•+¶�èlæ]Ø ÚA%

KI15 î9’a’0}�ä1Ä�è 2000�å�è4Ï!t)·1‰<Z •"šTþ

,�I�9CAýlæ]Ø<°1ž8Ñ�è<°1ž&R8�P<15I�c�&e�è

 î2Tj—&e2&1�ZðI�!ÜQý�í  

)j)j)j)j�ì�ì�ì�ì.u]ØJ£M�T–$•:�.u]ØJ£M�T–$•:�.u]ØJ£M�T–$•:�.u]ØJ£M�T–$•:���������
9»J£M� Ú*†ZÛ8H?d.–XXGÀ1‰<Zbƒ>�$•:�<°

1ž�ì"¡#BbíjíKíP"PA`~<°1ž!t&Y7ÈTþ1žjíKíP"

PA`~<°1ž�è$¸G· ¼+½>²^ð.Ï4Ï6_"*;6;•�ìX–BB�ì

4Ÿ%.�ìX¼0K&YB�@åMØAý!Ü@»MhI�\O@»E�2¶)o

O �̄ö�ä 1�å@»Mh@�1�iñ>²+b�ì�ä2�å@»Mh>²A:�ì�ä3�å

@»MhiÁqm�ì�ä4�åI‡.œAK15�ì�ä 5�å9•+¶1�)Ök7k7

& �ì�ä 6�å9•+¶1�)Ök7k7b®�ì�ä 7�å9•+¶J;h"k7k7

& �ì�ä 8�å9•+¶J;h"k7k7b®�ì�ä 9�åhÜ>Ãd^�ì�ä 10�å

]N&—$•:� Ú+¸8�AýAý!Ü"Ë!t&Y�ä11�å@»MhT–k@

k7h"I�`liq�í  

&u+¥R’3ýk@k79»a:E�2¶)oO¯�ö�ä1�åk@k7 ¼

2R>²+b�ì�ä 2�åk@k7!ÜQý ÚP"15�ì�ä3�åk@k7!ÜQý

 ÚP~15�ì�ä 4�åk@k7 ’O©k79Ck7%Ù2 �ì�ä5�åk@k7

%ÐO©k79Ck7%Ù2 �ì�ä6�åk@k7LŠ%db®15�ì�ä7�åb`

 ¼2R9•+¶k7b®�ì�ä8�åk@k7J;h"9•+¶hòk7�í)·=ó

4Ï]‘I�9CAý!Ü8¾Aý!ÜMh\O@»R›2&I�.ui*>Ã!Ü�è

R›9CAý"Þ0}CI.ui*>Ã!ÜT–]N'�$•:�jŸ*À Ú+¸8�

Aý>Ã!Ü#øR” Ú0}�í 

9»J£M� Ú*†ZÛ8H?d#×!t;6;•@»MhCI"��è$•

$´ c� &e �ä 1 �å 2003Vamco ;D mg k@ k7 �ì�ä2 �å

2002Slinlakub*<‘#Úk@k7�ì�ä3�å2003Kujira:~&˜

5Xk@k7 �ì�ä4�å 2003Melor O�%ak@k7 �ì�ä5�å

2003MorakotV:5X#Úk@k7�ì�ä6�å 2003Dujuan9ë

oàk@k7�èMØ6 "šk@k7`~2 �í  
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9»J£M�l%#×!t;6;•@»Mh8KVamco�ä;Dmg�å

k@k7]õ*À9®h"�äTy20031� 8 9—19 8t 11 H�)¿8Ñ

`��åCI"��èaÇ#ô Ú2� 19 "š.ž8ÑI�Ty^�8�_V8(�è

!tbÁZÛ1‰MZ+©#Òbƒ>�$•:�8H?dI�9CAý�ä"Þ0}�å

læ]Ø<°1ž�íGÀ8K;6;•@»Mh8KVamco�ä;Dmg�åk@

k7I�0’]õ*À9®h"�è$��ä 1�å ¼2R>²+b�ì�ä 2�å ’O©

k79Ck7%Ù2 �ì�ä3�å%ÐO©k79Ck7%Ù2 �ì�ä4�åb` ¼

2R9•+¶k7b®�ì�ä5�åk@k7J;h"9•+¶hòk7MØ^�8�)Ö

CI0Ç8��ä.)"Ë�å�è4Ï!t.–$�6!hó8Klæ]Ø<°1ž Ú

+¥�í#×bÁZÛ]�Mh8KVamco�ä;Dmg�åk@k7]õ*À9®

h"I�9CAý>Ã!Ülæ]Ø$•:��ö  

�� 9CAýAý!Ülæ]Ø<°1ž�ä œ&º+¸8�Aý!Ü^�8��å�è

N°LÀModelA1 

=1.)�÷^�Gÿ8�T7SÈ)o8��ø�ä VIF�å�èI�F•^�

8�@»Mh>²A:9˜$�Pi2¶'ÞjÛ�è4Ï!t î[:6!hó8Klæ

]Ø<°1ž Ú+¥�íGÀZ÷1<°1ž6ç\� ¼�èjþKÉc�&e Ú 12

"šTy^�8�T–9CAýAý!Ü",^�8�I�+©#Òbƒ>�$³.)"Q

8� 2R CI0.978�èR›)Ö8H:È]30}�ä RMSE�åCI

279.679mm�í&~Jt A1<°1ž ¼�è12"šTy^�8�&—\—

&~\rdZ9CAýAý!ÜI�^�Gÿd^bã97.8�á�í  

^�Gÿ8�$•:��ä ANOVA �å ÚOß:+&~Jt�è�è�è�èZ÷

 ¼F"ËCI22.4�èp-value�äjþVæ2¶�å=0.001�ø0.05�è

bã$¿jþVæ>ÃA%�í&~Jt<°1ž4Ïc�&e ÚTy^�8�.œ8K

9CAýAý!Ü97.8�áI�\rdZ^�Gÿd^�è9˜ •.)Lš15 Ú

\rdZSŒ%*�í>'0}"ËCI\O@»"ËT–læ]Ø"Ë Ú0}�è>'

0}"Ë3—+¶Z÷KÉ\O@»"ËT–læ]Ø"Ë Úh"I�]30} î3—

+¶�è=óXä<¨A%%¥ Ú>'0}�ästandardized residual�å

Oä.œ"Ë.ž8K1.96�íZ÷KÉTy^�8�Mµ&—0Ç3Ú2¶"Ö

\¼�èC°"ÞiqF•^ðG±G®�äc@�è2000�å�í  

�� 9CAýAý!Ülæ]Ø<°1ž�ä%”&º+¸8�AýAý!Ü^�

8��å�èN°LÀ ModelA2 

=1.)�÷^�Gÿ8�T7SÈ)o8��ø�ä VIF�å�èI�F•^�

8�@»Mh>²A:-ç)·9˜$�Pi2¶'ÞjÛ�è4Ï!t î[:6!hó

8Klæ]Ø<°1ž Ú+¥�íGÀZ÷1<°1ž6ç\� ¼�èjþKÉc�&e

I� 13"šTy^�8�T–9CAý!Ü",^�8� Ú+©#Òbƒ>�$³.)

"Q8� 2R �èa’ A1<°1žCImg�è&~6_%ÖT‚0.999�èR›

)Ö8H:È]30}�ä RMSE�åCI 58.813mm�í&—\—13"š

Ty^�8�&~\rdZ9CAý!ÜI�^�Gÿd^bã 99.9�á�í  

GÀ^�Gÿ8�$•:��ä ANOVA �å ÚOß:+&~Jt�è�è�è�è

Z÷ ¼F"ËCI477.594�è p-value�äjþVæ2¶�å=0.000

�ø 0.05�èbã$¿jþVæ>ÃA%�í&~Jt<°1ž4Ïc�&e ÚTy

^�8�.œ8K9CAýAý!Ü99.9�áI�\rdZ^�Gÿd^�è$�9˜

I‡H�Lš15I�\rdZSŒ%*�í  

�� 9CAý"Þ0}læ]Ø<°1ž�èN°LÀModelA3 

#×=1.)�÷^�Gÿ8�T7SÈ)o8��ø�ä VIF�å�èI�F•

@»Mh>²A:^�8�",T™9˜$�Pi2¶I�'ÞjÛ�è4Ï!t[:6!

hó 8K læ ]Ø <° 1ž  Ú +¥ �í $� GÀ ^� Gÿ 8� $• :�

�ä ANOVA �å ÚOß:+&~Jt�è�è�è�èZ÷ ¼F"ËCI5.809�è

p-value�äjþVæ2¶�å=0.021�ø 0.05�èbã$¿jþVæ>Ã

A%�í&~Jt<°1ž4Ïc�&e ÚTy^�8�.œ8K9CAý"Þ0}

92.1�áI�\rdZ^�Gÿd^�è$�9˜I‡H�Lš15 Ú\rdZSŒ

%*�í  

(!�!�!�!� ) "¡#BbíjíKíP"PA`~<°1žcw!Œ"¡#BbíjíKíP"PA`~<°1žcw!Œ"¡#BbíjíKíP"PA`~<°1žcw!Œ"¡#BbíjíKíP"PA`~<°1žcw!Œ 

CI!�"�&R8�I�\¼.)SŒ)·læ]Ø ¼F�2&Tþ,�I�

4Ÿ7×�èPA`~&R8� Ú\¼.)�è,�=™"Ëd\�ìi@X^.ó Ú

.ó8��ìi@X^.ó ÚKíP"#Ò8�I}�ìh�h4"Ë�ì.�Ra7×

F�)o-ß�ì3ò2¶)o-ßMØ�è.–60G·\õ]3?d�ä trial and 

error�å(¦\õ�è!t>Ñ&ea’"�I�PA`~&R8��í&u+¥9»

J£M�dl.œi@X^.ó ÚKíP"#Ò8�I}I�?	.)�è$•$´60

G·PA`~Oß<Z1�)Ö?d�ìPA`~Oß<ZPÌ'�?d!t&YPA`~

Oß<Z%/"œPÌ'�?d�èbÁZÛPA`~:E<Z Ú\¼.)�è!t9®

>Ñ2&9•"�%¥I�PA`~:E<Z�í 

",Cö ™b•XäF•aÇ#ô_V8(I�&.F•T–PA`~&R

8��ì:E<Z\¼.)I�&.$Ö�è.–;6;•Aý!Ü@»Mh8K 2003

1� Vamco�ä;Dmg�åk@k78KI�0’]õ*À9®h"PA`~9•

"�%¥I�Oß:+8�F•�è,� š4ÏKÉ�ö  

�� 9CAýAý!Ülæ]Ø<°1ž�ä œ&º+¸8�Aý!Ü^�8��å�è

N°LÀModelB1�ö  

l%#×.–aÇ#ô.ó�äinput layer�å ÚKíP"#Ò8�I}

",CöAý!Ü@»Mh\O@»E�2¶)oO¯&Yk@k79»a:E�2¶)o

O¯MØ18 "šTy^�8��è#÷cwaÇ#ôKíP"PA`~ ¼�è&~2&

$‰9CAýAý!Ülæ]Ø<°1ž�èModelB1 I�PA`~Oß<Z�è

)·i@X^.óKíP"#Ò8�I}CI 20�è.�Ra7×F�)o-ßCI

0.1�è3ò2¶)o-ßCI 0.3�è.�Ra=°8�CI 20,000=°8Ñ�è

$�9˜9•"�I�KíP"PA`~.�RaSŒ%*�è$�$³.)"Q8�9•

mg �ä 2R =1�å�è )Ö8H:È ]30}9• !Ý �ä RMSE = 

0.001mm�å�í  
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�� 9CAýAý!Ülæ]Ø<°1ž�ä&º+¸8�Aý!Ü^�8��å�èN°

LÀModelB2�ö  

)·aÇ#ôI� 19 "šTy^�8�(=#Ò&Y 10 "ši@X^.ó

XäF•(=#ÒI�PA`~Oß<Z š�ècÜ&—.�Ra7×F�)o-ß

0.1�è3ò2¶)o-ß 0.1 !t&Y.�Ra=°8� 15,0008Ñ�è4Ï

1‰MZI�9CAýAý!Ülæ]Ø<°1ž�è$�9˜9•"�I�.�RaPÍ

7×�ä 2R "Ë64b` 1�è)Ö8H:È]30}"ËCI 0.002mm�å�í  

�� 9CAý"Þ0}læ]Ø<°1ž�èN°LÀModelB3�ö  

)· 18 "šaÇ#ôTy^�8�(=#Ò&Y10 "ši@X^.óXä

F•(=#ÒI�PA`~Oß<Z š�ècÜ&—.�Ra7×F�)o-ß0.1�è

3ò2¶)o-ß 0.1 !t&Y.�Ra=°8� 15,0008Ñ�è4Ï1‰MZ

 Ú9CAý"Þ0}læ]Ø<°1ž�è$�9˜9•"�I�.�RaPÍ7×

�ä 2R "Ë64b` 1�è)Ö8H:È]30}"ËCI 0.001mm�å�í  

( ˜ ˜  ̃˜ ) 7ÈTþ1žjíKíP"PA`~<°1žcw!Œ7ÈTþ1žjíKíP"PA`~<°1žcw!Œ7ÈTþ1žjíKíP"PA`~<°1žcw!Œ7ÈTþ1žjíKíP"PA`~<°1žcw!Œ 

9»J£M�.–+©#Ò�@>�<°1ž#ö ¼4Ï$ãhó Model 

B <°1žI� 5 "šTy^�8�4Ï1‰MZI�CI7ÈTþ1žjíKíP"

PA`~<°1žModel C�è$�9CAý�ä"Þ0}�å Úlæ]Ø<°

1ž�è,� š4Ïb•�ö  

�� $ãhó 5 "šTy^�8�2� Ú9CAýAý!Ülæ]Ø<°1ž

�ä œ&º+¸8�Aý!Ü^�8��å�èN°LÀ ModelC1�ö  

)· 13 "šaÇ#ôTy^�8�(=#Ò&Y20 "ši@X^.óXä

F•(=#ÒI�PA`~Oß<Z š�ècÜ&—.�Ra7×F�)o-ß0.2�è

3ò2¶)o-ß 0.1 !t&Y.�Ra=°8� 15,0008Ñ�è4Ï1‰MZ

 Ú9CAý!Ülæ]Ø<°1ž�è$�9˜9•"�I�.�RaPÍ7×�ä 2R
"Ë64b` 1�è)Ö8H:È]30}"ËCI 0.055mm�å�í  

�� $ãhó 5 "šTy^�8�2� Ú9CAýAý!Ülæ]Ø<°1ž

�ä&º+¸8�Aý!Ü^�8��å�èN°LÀ ModelC2�ö  

)·%/#ô+¸8�Aý^�8�2�I� 14 "šaÇ#ôTy^�8�

(=#Ò&Y30 "ši@X^.óXäF•(=#ÒI�PA`~Oß<Z�ècÜ&—

.�Ra7×F�)o-ß 0.1�è3ò2¶)o-ß 0.1�è.�Ra=°8�CI

15,000 8Ñ�è$�9˜9•"�I�.�RaPÍ7×�ä 2R "Ë)Ö64

b` 1�è)Ö8H:È]30}"ËCI 0.001mm�å�í  

�� $ãhó5 "šTy^�8�2� Ú9CAý"Þ0}læ]Ø<°1ž�è

N°LÀModelC3�ö  

)· 13 "šaÇ#ôTy^�8�(=#Ò&Y20 "ši@X^.óXä

F•(=#ÒI�PA`~Oß<Z š�ècÜ&—.�Ra7×F�)o-ß0.1�è

3ò2¶)o-ß 0.1 !t&Y.�Ra=°8�CI 15,0008Ñ�è$�4Ï

1‰MZ Ú9CAý"Þ0}læ]Ø<°1ž�è$�9˜9•"�I�.�RaPÍ

7×�ä 2R "Ë64b` 1�è)Ö8H:È]30}"ËCI 0.002mm�å�í  

9• 2� .– !t  ™ ;6 ;• Aý !Ü @» Mh 8K 2003 1�
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8�F•$•b•,�Z÷ 1 4ÏKÉ�í  
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Applications of Artifical Neural Network and  
Regression Model on Storm Surge 

 

Sheng, C. H.1 2  and  Tsai, C. H.3 

1. Department of Earth Sciences, NTNU 

2. Marine Meteorology Center, CWB 

3. Department of Marine Environmental Informatics, NTOU 

 

ABSTRACT 
Storm surge caused by typhoon is one of the major factors of making the damage in coastal areas in 

Taiwan.  One method of predicting the surge level is to use complicated numerical models.  It is 

desirable to develop a less complex method to timely predict surge level for disaster mitigation. 

The objective of this study is to use a linear multiple regression model as well as the artificial neural 

network model to connect storm surge levels with a series of independent variables.  They are local sea 

level pressure,  air temperature, due point, relative humidity, maximum wind direction, maximum wind 

speed, gust wind direction, gust wind speed, precipitation,  astronomical tidal level, distance between 

tide station and typhoon, typhoon central pressure, longitude and latitude of the typhoon center, typhoon 

radius, typhoon movement speed, typhoon maximum sustained wind speed, and the gust speed. 

It was found that these variables generally have satisfactory correlations with surge levels.  Better 

results were obtained for stations on the east coast. Correlation for surge deviation was better at Lanyu 

stations than the others. 

 

 

Key words: surge, multiple regression, artificial neural network, independent variables. 
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Table 2. Warnings issued by CWB for typhoon CHANCHU. 

=°1�  
I�0’8Ñh"

(LST) 
]õ4¡%Ï*n  

L½jí  
Xî *À 8t  8Ñ $• @�  ™ i�  ™  

#(\Ê  

@� ™ 1 1 16 17 30 0ƒ+z@�/Œ�ì&•Bò@�/Œ�ì:�?(/…@�iñ   ¼15 

@� ™ 1 2 16 20 30 0ƒ+z@�/Œ�ì&•Bò@�/Œ�ì:�?(/…@�iñ   ¼15 

@� ™ 1 3 16 23 30 0ƒ+z@�/Œ�ì&•Bò@�/Œ�ì:�?(/…@�iñ   ¼15 

@�i�  1 4 17 02 30 &•Bò@�/Œ�ì0ƒ+z@�/Œ�ì:�?(/…@�iñ d`h��ìB�@å   ¼15 

@�i�  1 5 17 05 30 &•Bò@�/Œ�ì0ƒ+z@�/Œ�ì:�?(/…@�iñ d`h��ìB�@å   ¼15 

@�i�  1 6 17 08 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å   ¼15 

@�i�  1 7 17 11 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å   ¼15 

@�i�  1 8 17 14 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å�ìl;Kå�ì&•%æT‚&• ¼   ¼15 

@�i�  1 9 17 17 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å�ìl;Kå�ì&•%æ!t%¦T‚:Ò)¡   ¼15 

@�i�  1 10 17 20 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å�ìl;Kå�ì&•%æ!t%¦T‚:Ò)¡   ¼15 

@�i�  1 11 17 23 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å�ìl;Kå�ì&•%æT‚:Ò)¡   ¼15 

@�i�  1 12 18 02 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å�ìl;Kå�ì&•%æ!t%¦T‚*‰i�   ¼15 

@�i�  1 13 18 05 30 
&•Bò@�/Œ�ì&•Bò%¦cw@�iñ�ì0ƒ+z@�/Œ�ì
:�?(/…@�iñ  

d`h��ìB�@å�ìl;Kå�ì&•%æ!t%¦T‚*‰i�   ¼15 

@�i�  1 14 18 08 30 &•Bò@�/Œ�ì&•Bò%¦cw@�iñ d`h��ìB�@å�ìl;Kå�ì&•%æ!t%¦T‚Uf:¦  a¤15 

@�i�  1 15 18 11 30 &•Bò@�/Œ�ì&•Bò%¦cw@�iñ d`h��ìl;Kå  a¤15 

@�i�  1 16 18 14 30 &•Bò@�/Œ�ì&•Bò%¦cw@�iñ l;Kå  a¤15 

\rhó  1 17 18 17 30   T.D. 

 



 

�g 45�g  

 ˜ ˜  ̃˜�ì�ì�ì�ìk@k7I�`~2 T–1Æ15^�%¥k@k7I�`~2 T–1Æ15^�%¥k@k7I�`~2 T–1Æ15^�%¥k@k7I�`~2 T–1Æ15^�%¥��������

V•2�_b%æcwI�> MãOœ/w:�8HO“1500 #ûd[

I�@�iñ8K 5 9—8 8t 1200UTC1ñ4Ÿ •D@0Å2¶!Ý>²

+b�è=óD@0Å2¶!Ý>²+b1ñ4Ÿ2��è •iñ& \�LŠ%d�è

 •iñ+-1Æ$�%q%*�è24 .ž8Ñ2�&� 9 8t 1200UTC

+-1ÆCIa¤15k@k7�è=óCI20061�M»1 "š)·\�%¦+¹

1� ?š 1ñ 4Ÿ  Ú k@ k7 �è '� &œ CI F\ Fo

(CHANCHU,0601)�è ¼2R>²+b 998 I
0¤�è ¼2R

!ÜQý)· 8.4�• �è132.5�Œ�è7 O©9Ck7%Ù2 100#ûd[�è

$¬9®k@k7!t\�%¦\�8H& $ÜbÁ()¥ 1�èZ÷ 1)�è8Ñb®

27 #ûd[�íT‚ 10 8t 0000UTC�èk@k7 ¼2R0•`lV•

%æI�> MãOœ/wO“800#ûd[()¥ 2)�è9Ck7%Ù2 7ƒT‚

150 #ûd[�è=ó8Ñ+¹1�?šmg+b2-8t9»%¦@�bâ:�8H

@�iñ& \�%æ.äP"0ƒ+z@�/ŒT‚%æ@� ¼cw�èk@k7$Ö

!Ü8K1Æ+¶mg+bI�\�%æPr�í)·500hPa ™()¥ 3)jþ

KÉ+¹1�?šmg+b)·15�• ~26�• �è105�Œ~140�Œ�è$ê

,�)·k@k7I�%¦iñ�èF\Fok@k7&y9˜?NVæ+¹1�?šmg

+b%æPr& \�$ÜbÁ�í 

 

 

 

 

 

 

 

 

 

 

 

 

 

)¥ 1. 20061�M»1 Xîk@k7F\Fo Ú9•"�`~2 )¥�í  

Fig. 1. The best track of Typhoon chanchu(0601). 
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Fig. 2. The surface analysis at 0000UTC 10 May, 

2006. 
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Fig. 3. The 500hPa analysis at 0000UTC 10 May, 

2006. 
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Table 1. The best-track positions, intensity and movement of typhoon CHANCHU. 
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LŠ%db®15
(km/hr) 5•Q�k7
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#(\Ê  

050912 8.4 132.5 998 266 27 18 25 100  a¤15k@k7 
050918 8.5 131.8 998 278 13 18 28 100  a¤15k@k7 
051000 9.1 130.7 995 299 23 20 28 150  a¤15k@k7 
051006 9.6 129.8 990 299 19 23 30 200  a¤15k@k7 
051012 9.8 129.3 985 292 10 25 33 200  a¤15k@k7 
051018 10.3 128.9 985 322 12 25 33 200  a¤15k@k7 
051100 10.9 128.1 980 307 18 28 35 200  a¤15k@k7 
051106 11.5 127.1 980 301 21 28 35 200  a¤15k@k7 
051112 12.1 125.9 980 297 24 28 35 200  a¤15k@k7 
051118 12.4 124.7 980 284 22 28 35 200  a¤15k@k7 
051200 12.8 123.7 980 292 19 28 35 200  a¤15k@k7 
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051809 27.0 120.2 998 39 48 15 23    
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Fig. 4. The surface analysis at 0000UTC 15 May, 

2006. 
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Fig. 5. The 500hPa analysis at 0000UTC 15 May, 

2006. 
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)¥ 6. F\Fok@k7O”+¥PiZê8®i•)¥(0000UTC 16 

MAY, 2006). 

Fig. 6. The infrared imagery of CHANCHU 

typhoon at 0000UTC 16 May, 2006. 



 

�g 48�g  

 

 

 

 

 

 

 

 

 

 

 

 

 

)¥ 7. 20061� 5 9—17 8t 0000UTC!-?Á)¿iñ+¸

>²$•:�)¥�í  

Fig. 7. The surface analysis at 0000UTC 17 May, 

2006. 
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Fig. 8. The 500hPa analysis at 0000UTC 17 May, 

2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)¥ 9. F\Fok@k7O”+¥PiZê8®i•)¥(0000UTC 17 

MAY, 2006). 

Fig. 9. The infrared imagery of CHANCHU 

typhoon at 0000UTC 17 May, 2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)¥ 10. F\Fok@k7O”+¥PiZê8®i•)¥(0000UTC 18 

MAY, 2006). 

Fig. 10. The infrared imagery of CHANCHU 

typhoon at 0000UTC 18 May, 2006. 
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Table 3  The meteorological summary of CWB’s stations during the passage of typhoon CHANCHU. 

9•!Ý>²+b <�+¶J;h"k7  9•+¶1�)Ök7b® 9•+¶hÜ>Ãd ̂ PÌhÜ>Ãd ̂

8�"Ë  8Ñh" k7b® k7O© k7&  8Ñh" k7b® k7O© k7&  8Ñh"  •.ž8Ñ  `�,Z8Ñh"  %Ð$•f§ `�,Z8Ñh"  8�"Ë  `�bS8Ñh" 
@»Mh 
MhKK 

@»Mh 
Mh&œ 

(hPs) (LST) (m/s) B (15) (LST) (m/s) B (15) (LST) (mm) (LST) (mm) (LST) (mm) (LST) 

466950 1ü"�0K 1000.0 18/15:54 27.5 10 180 18/11:47 19.5 8 180 18/14:47 13.0 17/20:03 6.0 17/20:33 54.6 18/02:30~18/04:06 

466940 *‰i�  999.7 18/15:21 12.4 6 150 18/02:48 6.0 4 190 18/02:50 24.5 17/13:01 6.5 17/13:08 58.9 17/02:30~18/04:30 

466910 j�cw  1418.0 18/15:51 16.6 7 160 17/09:53 6.9 4 150 17/04:48 32.0 17/16:52 8.5 17/17:21 70.0 17/02:30~18/17:20 

466930 Mˆ-ß@å 1000.5 18/15:42 13.4 6 40 17/00:55 5.8 4 20 17/02:50 26.0 17/17:10 9.5 17/17:34 57.5 17/02:30~18/17:30 

466920 T‰%¦ 999.5 18/15:27 13.0 6 80 17/02:39 6.4 4 80 17/03:01 25.5 17/16:05 7.0 17/16:45 60.6 17/02:30~17/20:50 

467571 8?M ̂ 999.8 18/14:24 13.1 6 210 18/13:07 3.8 3 200 18/13:10 5.5 17/15:29 1.5 17/15:31 14.7 17/02:30~18/06:50 

467770 ;6;•  1001.7 18/05:05 26.2 10 160 18/13:07 12.9 6 180 18/13:07 5.0 18/03:57 3.5 18/08:56 26.5 17/05:20~18/16:20 

467490 T‰ ¼ 1002.0 18/05:06 16.8 7 230 18/14:54 7.1 4 190 18/12:37 5.5 17/09:21 1.5 17/09:25 26.2 17/04:30~18/16:30 

467650 8t9—Aü 1434.6 18/05:05 16.9 7 230 18/14:29 4.7 3 240 18/14:58 6.0 17/09:22 1.5 17/09:37 25.6 17/02:30~18/14:40 

467350 B�@å 999.8 18/04:38 24.2 9 200 18/00:05 14.8 7 200 18/02:59 8.5 18/02:40 8.0 18/02:40 39.5 17/05:40~18/12:55 

467300 :�&˜/…  999.8 18/04:12 33.5 12 200 18/02:21 23.3 9 190 18/03:58 4.5 18/00:30 3.5 18/00:37 15.5 17/06:40~18/06:10 

467530 hÎd[/�  3072.8 18/04:52 19.9 8 170 18/15:19 5.7 4 130 18/04:29 16.0 18/13:47 5.5 18/14:06 102.0 17/02:30~18/17:30 

467550 F�/�  3066.9 18/04:56 44.5 14 210 18/06:03 27.2 10 220 18/08:22 11.5 17/09:31 3.5 18/12:52 101.0 17/03:00~18/16:30 

467480 (˜R8 1001.5 18/04:32 20.5 8 200 18/04:14 9.1 5 210 18/04:16 37.0 18/03:23 13.0 18/04:05 82.5 17/04:20~18/12:20 

467410 T‰%æ 1002.6 18/04:05 27.8 10 180 18/02:27 14.2 7 190 18/02:31 19.0 18/01:38 10.0 18/02:23 35.2 17/04:25~18/16:50 

467440 mgiS 1003.3 18/03:31 18.3 8 180 18/04:56 9.7 5 180 18/05:12 10.0 18/03:55 9.5 18/03:56 28.0 17/02:30~18/05:35 

467590 2Õ8 ́ 1004.6 18/04:15 14.3 7 160 17/10:42 7.3 4 150 17/11:03 91.5 17/02:30 20.0 17/02:51 191.0 17/02:30~18/08:30 

467620 X¼0K 1004.8 18/16:17 34.6 12 230 18/12:19 22.3 9 240 18/12:25 1.0 18/06:56 1.0 18/06:56 1.0 18/06:56~18/07:04 

467540 +¶=õ 1002.8 18/15:16 13.7 6 190 18/14:53 6.6 4 140 17/06:45 42.0 17/04:21 12.0 17/04:50 99.0 17/02:30~18/09:22 

467660 T‰:� 1000.8 18/15:08 17.9 8 200 18/11:51 9.1 5 200 18/11:53 36.0 17/07:00 12.5 17/07:38 75.5 17/02:30~18/06:50 

467610 4Ÿ%. 998.8 18/14:25 23.7 9 220 17/22:20 11.4 6 210 18/05:35 20.0 18/01:34 9.0 18/01:48 64.9 17/02:30~18/03:48 

466990 U@W} 999.2 18/16:17 15.9 7 170 18/15:31 12.1 6 150 17/15:37 32.0 17/08:38 10.0 17/09:28 122.0 17/02:30~18/05:30 

467080 .+X¼ 998.9 18/15:09 13.7 6 100 17/17:51 6.8 4 100 17/15:06 21.5 17/18:25 11.5 17/18:15 66.5 16/17:30~18/04:20 

467060 X–BB 999.2 18/15:12 20.4 8 150 17/18:48 9.7 5 160 17/18:27 9.0 17/02:30 5.5 17/18:26 53.9 17/02:30~18/03:55 

467110 d`h�  995.2 18/08:24 31.5 11 40 17/22:21 15.3 7 50 17/20:52 37.5 18/03:32 11.0 18/00:05 257.0 17/06:05~18/09:40 

467990 l;Kå  998.0 18/15:33 23.7 9 350 18/05:17 11.6 6 360 18/06:19 25.0 18/07:43 7.0 18/08:19 115.6 17/06:48~18/13:12 
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Fig. 11. The gust wind at CWB stations during typhoon CHANCHU's passage. 
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Fig. 12. The accumulated rainfall over CWB stations during typhoon CHANCHU's passage. 
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Fig. 13. The 24 hour accumulated rainfall over 

Taiwan area for 17th May 2006. 
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Fig. 14. The 24 hour accumulated rainfall over 

Taiwan area for 18th May 2006. 
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Fig. 15. The distribution of accumulated rainfall 

in the Taiwan area during typhoon 

CHANCHU’s passage. 
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Table 4. Center location and intensities of Typhoon CHANCHU estimated by the Satellite Center of 

CWB. 

k@k7PwXî  ¼8�&œLÀ 1�  9— 8t  8Ñ i•)¥L½jí  k@k7i•*�   ¼2RP~15  ¼2RP"15 .)!ÜA%KI15 T "Ë CI "Ë 

0601 F\Fo 2006 05 09 1133 EIR/IR CB 8.2 132.3 Poor 2.5 2.5 

0601 F\Fo 2006 05 09 1433 EIR/IR CB 8.4 132.1 Poor 2.5 2.5 

0601 F\Fo 2006 05 09 1733 EIR/IR CB 8.6 131.8 Poor 2.5 2.5 

0601 F\Fo 2006 05 09 2033 EIR/IR CB 8.7 131.6 Poor 2.5 2.5 

0601 F\Fo 2006 05 09 2333 IR/EIR/VIS CB 9.1 130.7 Poor 3.0 3.0 

0601 F\Fo 2006 05 10 0233 IR/EIR/VIS CB 9.3 130.3 Poor 3.0 3.0 

0601 F\Fo 2006 05 10 0533 IR/EIR/VIS CB 9.7 129.8 Poor 3.0 3.0 

0601 F\Fo 2006 05 10 0833 IR/EIR/VIS CB 9.8 129.6 Poor 3.0 3.0 

0601 F\Fo 2006 05 10 1133 EIR/IR CB 9.9 129.3 Poor 3.5 3.5 

0601 F\Fo 2006 05 10 1433 EIR/IR CB 10.0 129.1 Poor 3.5 3.5 

0601 F\Fo 2006 05 10 1733 EIR/IR CB 10.3 128.9 Poor 3.5 3.5 

0601 F\Fo 2006 05 10 2033 EIR/IR CB 10.6 128.6 Poor 3.5 3.5 

0601 F\Fo 2006 05 10 2333 IR/EIR/VIS CB 10.9 128.1 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 0233 IR/EIR/VIS CB 11.3 127.5 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 0533 IR/EIR/VIS CB 11.5 127.1 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 0833 IR/EIR/VIS CB 11.8 126.7 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 1133 EIR/IR CB 12.0 125.9 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 1433 EIR/IR CB 12.2 125.1 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 1733 EIR/IR CB 12.3 124.6 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 2033 EIR/IR CB 12.5 124.0 Fair 4.0 4.0 

0601 F\Fo 2006 05 11 2333 IR/EIR/VIS CB 12.6 123.7 Fair 4.0 4.0 

0601 F\Fo 2006 05 12 0233 IR/EIR/VIS CB 12.8 123.2 Fair 4.0 4.0 

0601 F\Fo 2006 05 12 0533 IR/EIR/VIS CB 13.0 122.7 Fair 4.0 4.0 

0601 F\Fo 2006 05 12 0833 IR/EIR/VIS CB 13.0 122.1 Fair 4.0 4.0 

0601 F\Fo 2006 05 12 1133 EIR/IR CB 12.9 121.8 Fair 4.5 4.5 

0601 F\Fo 2006 05 12 1433 EIR/IR CB 12.9 121.4 Fair 4.5 4.5 

0601 F\Fo 2006 05 12 1733 EIR/IR CB 12.9 121.2 Fair 4.5 4.5 

0601 F\Fo 2006 05 12 2033 EIR/IR CB 13.1 120.9 Fair 4.5 4.5 

0601 F\Fo 2006 05 12 2333 IR/EIR/VIS CB 13.5 120.5 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 0233 IR/EIR/VIS CB 13.8 119.7 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 0533 IR/EIR/VIS CB 14.0 119.3 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 0833 IR/EIR/VIS CB 14.0 119.2 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 1133 EIR/IR CB 14.0 119.1 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 1433 EIR/IR CB 14.1 118.8 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 1733 EIR/IR CB 14.0 118.3 Fair 4.0 4.5 

0601 F\Fo 2006 05 13 2033 EIR/IR CB 14.0 117.7 Fair 4.5 4.5 

0601 F\Fo 2006 05 13 2333 IR/EIR/VIS CB 13.9 117.3 Fair 4.5 4.5 

0601 F\Fo 2006 05 14 0233 IR/EIR/VIS CB 13.9 117.0 Fair 4.5 4.5 

0601 F\Fo 2006 05 14 0533 IR/EIR/VIS CB 13.9 116.6 Fair 4.5 4.5 

0601 F\Fo 2006 05 14 0833 IR/EIR/VIS EYE 14.0 116.3 Fair 5.0 5.0 

0601 F\Fo 2006 05 14 1133 EIR/IR EYE 14.0 116.0 Good 5.5 5.5 

0601 F\Fo 2006 05 14 1433 EIR/IR EYE 13.9 115.6 Good 5.5 5.5 
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k@k7PwXî  ¼8�&œLÀ 1�  9— 8t  8Ñ i•)¥L½jí  k@k7i•*�   ¼2RP~15  ¼2RP"15 .)!ÜA%KI15 T "Ë CI "Ë 

0601 F\Fo 2006 05 14 1733 EIR/IR EYE 13.8 115.4 Good 6.0 6.0 

0601 F\Fo 2006 05 14 2033 EIR/IR EYE 13.8 115.4 Good 6.0 6.0 

0601 F\Fo 2006 05 14 2333 IR/EIR/VIS EYE 14.1 115.4 Good 6.0 6.0 

0601 F\Fo 2006 05 15 0233 IR/EIR/VIS EYE 14.4 115.4 Good 6.0 6.0 

0601 F\Fo 2006 05 15 0533 IR/EIR/VIS EYE 14.8 115.2 Good 6.0 6.0 

0601 F\Fo 2006 05 15 0833 IR/EIR/VIS EYE 15.0 115.2 Good 6.0 6.0 

0601 F\Fo 2006 05 15 1133 EIR/IR EYE 15.4 115.2 Good 6.0 6.0 

0601 F\Fo 2006 05 15 1433 EIR/IR EYE 15.8 115.1 Good 6.0 6.0 

0601 F\Fo 2006 05 15 1733 EIR/IR EYE 16.2 115.0 Good 5.5 6.0 

0601 F\Fo 2006 05 15 2033 EIR/IR EYE 16.6 115.0 Good 5.5 6.0 

0601 F\Fo 2006 05 15 2333 IR/EIR/VIS EYE 16.9 114.9 Good 5.5 6.0 

0601 F\Fo 2006 05 16 0233 IR/EIR/VIS EYE 17.4 114.9 Good 5.5 6.0 

0601 F\Fo 2006 05 16 0533 IR/EIR/VIS EYE 17.8 114.9 Good 5.5 6.0 

0601 F\Fo 2006 05 16 0833 IR/EIR/VIS EYE 18.3 115.1 Good 5.5 6.0 

0601 F\Fo 2006 05 16 1133 EIR/IR EYE 18.8 115.2 Good 5.0 5.5 

0601 F\Fo 2006 05 16 1433 EIR/IR EYE 19.1 115.2 Good 5.0 5.5 

0601 F\Fo 2006 05 16 1733 EIR/IR EYE 19.5 115.3 Good 5.0 5.5 

0601 F\Fo 2006 05 16 2033 EIR/IR EYE 19.9 115.5 Good 5.0 5.5 

0601 F\Fo 2006 05 16 2333 IR/EIR/VIS EYE 20.5 115.6 Good 5.0 5.5 

0601 F\Fo 2006 05 17 0233 IR/EIR/VIS EYE 20.9 115.7 Good 5.0 5.5 

0601 F\Fo 2006 05 17 0533 IR/EIR/VIS EYE 21.3 116.0 Good 4.5 5.0 

0601 F\Fo 2006 05 17 0833 IR/EIR/VIS EYE 21.8 116.4 Good 4.5 5.0 

0601 F\Fo 2006 05 17 1133 EIR/IR EYE 22.4 116.6 Good 4.0 4.5 

0601 F\Fo 2006 05 17 1433 EIR/IR CB 22.9 116.8 Fair 4.0 4.5 

0601 F\Fo 2006 05 17 1733 EIR/IR CB 23.4 117.1 Poor 3.5 4.0 

0601 F\Fo 2006 05 17 2033 EIR/IR ECP 23.9 117.5 Poor 3.5 4.0 

0601 F\Fo 2006 05 17 2333 IR/EIR/VIS EYE 24.6 118.0 Good 3.5 4.0 

0601 F\Fo 2006 05 18 0233 IR/EIR/VIS EYE 25.2 118.6 Good 3.0 3.5 

0601 F\Fo 2006 05 18 0533 IR/EIR/VIS CB 26.1 119.3 Poor 2.5 3.0 

0601 F\Fo 2006 05 18 0833 IR/EIR/VIS CB 27.1 120.1 Poor 2.0 2.5 

 

Z÷ 5. F\Fok@k7(0601) ¼2Ri†bã.)!ÜZ÷ 

Table 5. Eye-fixes of Typhoon CHANCHU(0601). 

8Ñh"(UTC)  ’S0  
9— 8t  8Ñ %¦P~ :�P"  
05 17 14 22.7 116.9 

  15 22.8 116.9 
  16 23.0 116.9 
  17 23.1 117.0 
  18 23.4 117.2 
  19 23.6 117.2 
  20 23.7 117.3 

  21 24.0 117.4 
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Table 6. 24-hr mean error (km) of track-forecast 

for Typhoon CHANCHU. 

 CWB PGTW RJTD BABJ BCGZ 

 

CWB 

32 

74 

74 

0 
        

 

PGTW 

32 

74 

74 

0 

33 

75 

75 

0 
      

 

RJTD 

32 

79 

74 

5 

32 

79 

74 

5 

32 

79 

79 

0 
    

 

BABJ 

32 

92 

74 

18 

32 

92 

74 

18 

32 

90 

79 

13 

32 

90 

92 

0 
  

 

BCGZ 

28 

81 

73 

8 

28 

81 

80 

1 

28 

81 

82 

-1 

28 

81 

93 

-12 

28 

81 

81 

0 
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Table 7. 48-hr mean error (km) of track-forecast 

for Typhoon CHANCHU. 

 CWB PGTW RJTD BABJ BCGZ 

 

CWB 

28 

130 

130 

0 
        

 

PGTW 

28 

129 

130 

-1 

29 

129 

129 

0 
      

 

RJTD 

28 

168 

130 

38 

28 

168 

129 

39 

28 

168 

168 

0 
    

 

BABJ 

28 

173 

130 

43 

28 

173 

129 

44 

28 

173 

168 

5 

28 

173 

173 

0 
  

 

BCGZ 

24 

133 

121 

12 

24 

133 

133 

0 

24 

133 

172 

-39 

24 

133 

166 

-33 

24 

133 

133 

0 
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Table 8. 72-hr mean error (km) of track-forecast 

for Typhoon CHANCHU. 

 CWB PGTW RJTD BABJ BCGZ 

 

CWB 

24 

188 

188 

0 
        

 

PGTW 

24 

203 

188 

15 

25 

207 

207 

0 
      

 

RJTD 

24 

211 

188 

23 

24 

211 

203 

8 

24 

211 

211 

0 
    

 

BABJ 

24 

241 

188 

53 

24 

241 

203 

38 

24 

241 

211 

30 

24 

241 

241 

0 
  

 

 

A B 

C D 

A�öZ÷KÉX T–Y jŸ*À8Ñh"I‡&›I�=°8� (KM) 

B�öZ÷KÉX a‡ ™jŸ*À8H?d Ú24�ì 48�ì 72 .ž8Ñ1�

)Ö]30} (KM) 

C�öZ÷KÉY a‡ ™jŸ*À8H?d Ú24�ì 48�ì 72 .ž8Ñ1�

)Ö]30} (KM) 

D�öZ÷KÉY a‡jŸ*À8H?d>cX a‡jŸ*À8H?d,�I�Lš

15(KM) 

 

$� ¼&“U€8�!rXî Ú3žR8CI�ö  

CWB�ö ¼+½>²^ð.Ï.'8HjŸ*À  

PGTW�öR�a\Rþ&—k@k7]õ*À ¼2R Ú Ê\OjŸ*À 

RJTD�ö8t9» Ú Ê\OjŸ*À  

BJBJ�ö%¦!; Ú Ê\OjŸ*À  

BCGZ�ö1r0m Ú Ê\OjŸ*À 
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Table 9. The accumulated rainfall in the Taiwan 

area during typhoon CHANCHU’s 

passage. (Top 25 only) 

(95 1� 5 9—17 8t 0 8ÑT‚5 9—18 8t 17 8Ñ) 

Ty%diwd^\O@» 

FROM:17-MAY-2006 00:00  

TO: 18-MAY-2006 17:00 
6!1�  iwd^(>zO�) @»Mh&œLÀ @»MhKK 4Ï)·)¿  

1 298.5 0’?ªBò C1T83 U@W}P²LO:&c˜ 

2 296.5 +¸Kô C0T82 U@W}P²LO:&c˜ 

3 285.5 %æ+¸>ï C1V19 mgiSP²:ÒA�c  ̃

4 279.0  šl;  C1S66 &•:�P²@�M~c  ̃

5 270.5 d`h� (&—) 46787 d`h�P² (&—!ëMh) 

6 270.0 +¶\O C1T94 U@W}P²V»<=c˜ 

7 263.5 O”VØ/� C0S68 &•:�P²1…1�c˜  

8 257.0 d`h�  46711 d`h�P²d`*]f= (�Û�=�@) 

9 252.0 r�B& C1T98 U@W}P²LO:&c˜ 

10 250.5 F�d[  C0Z06 U@W}P²F�d[f= 

11 250.0 _"qÊj¼ C0R35 .Þ:�P²2Õ8´f=  

12 248.5 +¹.�  C1T95 U@W}P²V»<=c˜ 

13 243.0 ?ªj… C1T80 U@W}P²LO:&c˜ 

14 241.0 hÎL= C1R13 .Þ:�P²i¶&•c˜  

15 229.5 mg.} C1T99 U@W}P²F�d[f= 

16 227.5 >ï ™ C0S74 &•:�P²>ï ™c˜  

17 226.0 \�:&  C1T90 U@W}P²V»<=c˜ 

18 224.0 %â<‘ C1Z01 U@W}P²%âA9c˜ 

19 223.0 T­pC C0Z07 U@W}P²FíLæc˜ 

20 222.0 "�2R C0Z05 U@W}P²%âA9c˜ 

21 222.0 e�h�  C1T86 U@W}P²LO:&c˜ 

22 220.5 8•d[  C1Z02 U@W}P².[d[c ̃

23 217.0 MZ/� C1Z04 U@W}P²%âA9c˜ 

24 205.0 +¶bA C1T97 U@W}P²#Ø28c˜ 

25 203.0 O”VØ C1Z03 U@W}P²V»<=c˜ 

 

#ü#ü#ü#ü�ì�ì�ì�ìC�3T*À&ÙC�3T*À&ÙC�3T*À&ÙC�3T*À&Ù��������

:È7i ¼+½C�.B4X^� ¼2R_V8(�èF\Fok@k7P"

bÝd`h�hÓb`�èie0ÅOõd`h� œ. iwd^�è!Õd`h�6œ

+Àa¤2=�è9˜1300k§4Å"ëiŠ'�+©Xä`~<È#M"¡�í)·

&•Bò9»/…�è(˜R89 ̃ 400k§4Å"ëiŠ�è�ï;,#û`~)®

&s)Üi��è!3b© ¼8F�èiq/…T¹M	.œd`h��ìl;Kå�ì

B�@å"ëT¹�í  

 ’ ’ ’ ’�ì�ì�ì�ìOß]eOß]eOß]eOß]e��������

P+&—!t ™F\Fok@k7I�$•:�'�\•]e�è&~>�Oœ

!t šOß]e�ö  

( • ) F\Fok@k78¾20061�\�%¦+¹1�?šG®4ŸI�M» 1

"šk@k7�è î8¾ ¼+½>²^ð.Ï)· 2006 1�M» 1

"šI�0’]õ*ÀI�k@k7�í8K 5 9—16 8t 17 8Ñ30

$•I�0’M» 1 =°@� ™k@k7]õ*À�è8K5 9—17

8t 2 8Ñ30 $•I�0’M» 1 =°i� ™k@k7]õ*À�í  

(!� ) F\Fok@k71ñ4Ÿ2��è!t"Þ\�8H& bÁZÛ�èT‚%æ

@� ¼cw8Ñ�èGÀ8K%¦8H<ŒPi.•1¤R›aØ& "Þ%¦

LŠ%d�è8K18 8t 4 8ÑI
i�L�1‰\ã.�2��è8Z&�

,•%*@ª1À�è)· 18 8t 17 8Ñ@ª1ÀCID@0Å2¶!Ý

+b�í  

( ˜ ) F\Fok@k7P"bÝd`h�I�hÓb �̀è0ÅOõd`h�257.0

�Ôiwd^�è.œ&•Bò)¿%Ï)Ö0Å"�iw>Ã�è!Õiw>Ã

 œ+©�èhÜiw Ê\�iU ¼)·:�cw'�.Þ:�)¿%Ï�í  

()j )  ¼+½>²^ð.Ï)·`~2 jŸ*À8Hiñ�è 24 .ž8Ñ1�)Ö

]30}CI 74 #ûd[�è 48 .ž8Ñ1�)Ö]30}CI 130

#ûd[�èZ÷F•#¹Gÿ�í  
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Report on Typhoon 0601(Chanchu) of 2006 
 

Hsin-Chin Hsu 

Weather Forecast Center, Central Weather Bureau 

 

ABSTRACT 
Typhoon 0601(CHANCHU) was the first tropical cyclone in 2006 occurred over the western North 

Pacific Ocean and that Central Weather Bureau issued warnings.  Typhoon 0601 developed into a 

tropical storm over the eastern sea of the Philippines, moved northwestward to the South China Sea, then 

shifted northward to the Southeast China, and decreased as a tropical depression at 09 UTC May 18. 

The observation data showed that there had been much rainfall over eastern Taiwan and Pingtung 

area.  The maximum accumulated rainfall was 257.0mm in Kinmen.  Meanwhile, the 24hr and 48hr 

official mean track forecast errors of Central Weather Bureau were 74km and 130km, respectively. 

 

 

Key words: tropical cyclone, track forecast error. 

 

 



�g 59�g  

> )š> )š> )š> )š 95 1�k@k7]N:t*À&Ù1�k@k7]N:t*À&Ù1�k@k7]N:t*À&Ù1�k@k7]N:t*À&Ù�û�û�û�ûM»M»M»M»4 XîK6$¸8>XîK6$¸8>XîK6$¸8>XîK6$¸8>(Bilis)k@k7k@k7k@k7k@k7(0604) 
��������

1e2fRc1e2fRc1e2fRc1e2fRc 
 ¼+½>²^ð.Ï>²^ðjŸ*À ¼2R��

��

6ç\�6ç\�6ç\�6ç\� ��������

K6$¸8>(Bilis)k@k78¾> )š95 1�)·%¦+¹1�?š\�cw1ñ4ŸI�M» 4 "šk@k7�èCIH�1�M»1

"š ¼2RI
i�&•Bò9»/…I�k@k7�í)·$� 6 +¸G®'�9® ¼#TI�.äT‚a¤15k@k71Æ15 £$�G??Ð ¼

2ROß<Zm•7ò�íK6$¸8>k@k78K7 9—9 8t 0600UTC)·hk/…\�8H@�iñ1ñ4Ÿ2��è$�ZÛbÁ`~

2 +¶Tƒ!t\�%¦$¿\�%¦\�8H& CI Ê�èk@k7 ¼2R8K 7 9—13 8t 22 8Ñ20 $•()¿8H8Ñ)2-.+X¼

j¼*]hÓb`I
i��è Ú2�b©bÝ%¦cw)¿%Ï�è)· 14 8t 1 8Ñ20 $•()¿8H8Ñ)0u&‚GÀ@p>ÃhÓb`$‰

@��í  

K6$¸8>k@k72�jŽ&•Bò9®h"�è^ùiw Ú2�jŽG©8K1Æk7�÷)·hÜiw8Hiñ�è Ê\�iU ¼)· ¼

%æcw)¿%Ï�è.³$�8¾mg.Þ&Y(˜R8/�%Ï�í)·k7%*8Hiñ�è!tX¼0K$‰F•I�11 O©1�)Ök7&Y15

O©9•+¶hòk7CI9•1Æ�í)·k@k7`~2 jŸ*À]30}:°læ8Hiñ�è ¼+½>²^ð.Ï 24 .ž8Ñ`~2 jŸ*À

1�)Ö]30}CI 95 #ûd[�è 48 .ž8Ñ`~2 jŸ*À1�)Ö]30}CI 144#ûd[�èR› 72 .ž8ÑI�`~2 jŸ*À

1�)Ö]30}CI 232#ûd[�í  

��

hkf�\í�öa¤15k@k7�ìG??Ð�ì`~2 jŸ*À]30}  

 

 

 • • • •�ì�ì�ì�ì$Ü\•$Ü\•$Ü\•$Ü\•  

K6$¸8>(Bilis)k@k78¾> )š95 1�)·%¦+¹1�?š

\�cw1ñ4ŸI�M» 4 "šk@k7�èPwXîM»0604Xî�èCIH�

(2006)1�M» 1 "š ¼2RI
i�&•Bò9»/…I�k@k7�íK6

$¸8>k@k7"Q8K79—98t 0600UTC1ñ4Ÿ8Khk/…\�

8H@�iñ�è8K7 9—13 8tI
i�&•Bò�è9•2�)· 15 8t

0600UTC8K ¼)š+¶i�@ª1ÀCID@0Å2¶!Ý>²+b�è$�

G®'�9®$�\—144.ž8Ñ(6 +¸)�í)·K6$¸8>k@k7I�G®

'�9® ¼�èLŠ%d`~2 +¶Tƒ&f$¿$�%¦8H!Ü8K8t9»%æ

8H@�iñI�$þD@0Åmg+b Ú.•1¤>²?Ð66$Å�è Ê\�9¬

\�%¦4¥\�%¦\�8H& bÁZÛ�÷R›$�1Æ15#TI�.äT‚a¤

15k@k7�è £G??Ð ¼2ROß<Za’m•7ò�è7 O©k79Ck7

%Ù2 9•+¶$Ö1rbã300#ûd[�í  

K6$¸8>k@k7 ¼2R2-.+X¼j¼*]hÓb`I
i��èb©

bÝ%¦cw)¿%Ï�è)·&•Bòi�)¿"ëGèO“3 .ž8Ñ�èi72�

GÀ@p>ÃhÓb`$‰@��í!Ãi7K6$¸8>k@k7R›"�I�k7

iw�è.À$�4Ïb¯4ŸI�C�3TR›\•�èK6$¸8>k@k7^ùiw

4Ïb¯4ŸI�2�jŽ+¶8K1Æk7b¯4ŸI�2�jŽ�í)·K6$¸8>

k@k72�jŽ&•Bò9®h"�èCI ¼%æcw)¿%Ï0Å"�1Æ+¶I�

iw%q�è.³$�8¾mg.Þ&Y(˜R8/�%Ï�è$� ¼!t.Þ:�P²

 ™2F8�iwd^Mh907.0 >zO�I�O¾LÜiwd^CI9•+©�í

)·k7%*8Hiñ�èa’1Æ%Pk7%*I�G®)·iq/…&Ymg/�)¿

%Ï�è$� ¼!tX¼0K\O@»$¿11 O©1�)Ök7&Y15 O©9•

+¶hòk7CI9•1Æ�í 

9»*À&Ù.–\•]eK6$¸8>k@k7I�G®P"bÝ�è"D&•

9®h" ¼+½>²^ð.Ï.œ$�XäF•3T1ñ�èk@k71Æ15T–`~

2 ^�%¥&Y ¼+½>²^ð.Ï4Ï.û&“>²^ðMh�ìTy%diwd^

Mh Ú>²^ð\�O¯$•:��è µ:°læ&“L½ Ê\Ok@k7`~2 

jŸ*À]30}&YZ÷F•�í  

!�!�!�!��ì�ì�ì�ìK6$¸8>k@k7I�G®K6$¸8>k@k7I�G®K6$¸8>k@k7I�G®K6$¸8>k@k7I�G®�ì�ì�ì�ìP"bÝ&YXäP"bÝ&YXäP"bÝ&YXäP"bÝ&YXä
F•3T1ñF•3T1ñF•3T1ñF•3T1ñ��������

>²^ð.�*ÀM»)j%Ð#ü&�M»)j9®



�g 60�g  

M»4 Xîk@k7K6$¸8>8K> )š95 1� 7 9—9 8t

0600UTC)·hk/…\�8H@�iñ ™(%¦P~13.4 15�è:�

P" 137.015)G®4Ÿ�è1ñ4Ÿ2�#×!t\�%¦8H& $ÜbÁ�è

 Ú2�8K 10 8t 0000UTCaØ\�%¦\�8H& LŠ%d�í11

8t 0000UTC `�k@k7LŠ%d`~2 GÀ\�%¦\�$�aØ& 

\�%¦�è9¬&•Bò:�8H@�iñ64b`�è=ó8Ñk@k7b` ¼2R

hÓb`9•+¶k7b®+-1ÆT‚25m/s�è 7 O©k79Ck7%Ù2 

250#ûd[�÷i72�k@k7Q�Q�P<5•=ó1Æ15 œ^��è!Õ7

O©k79Ck7%Ù2 8K11 8t 1200UTC$�7ƒ+¶T‚ 300

#ûd[�í ¼+½>²^ð.ÏJ£$³=ók@k7.–.œ&•BòhÓb`@�

*n&Y&•Bò&“)¿%Ï<Z4Ÿ,•S”�èbÑ8K12 8t 2 8Ñ30

$•()¿8H8Ñ)l%#×.œ&•Bò:�%¦cw@�iñ�ì&•Bò:�%æ

cw@�iñ&Y0ƒ+z@�/ŒI�0’@� ™k@k7]õ*À�íH�k@k7

 ¼2R8K12 8t 0000UTC LŠ%dT‚oìg
qÊ:�8HO“

580 #ûd[@�iñ ™2��è$�LŠ%d8H& h�,ZGÀ\�%¦aØ

\�%¦\�bÁZÛ�è.œ&•Bò%¦cw&Y:�%Ùcwi�)¿.–<Z4Ÿ

,•S”�è8K8¾i7&�8K 12 8t 8 8Ñ30 $•()¿8H8Ñ).œ

U@W}�ì.+X¼�ì&•:��ìP//…�ìX¼0K�ì*‰i��ì&•%¦�ì

:Ò)¡�ì8?Mˆ&YUf:¦)¿%ÏI�0’i� ™k@k7]õ*À�è µ

+-%/&•Bò%¦cw@�iñ Ú@� ™k@k7]õ*À�íi7Væk@k7

Q�Q�& \�%¦\�LŠ%d�è$�9Ck7)—bŸAÇ64b`&•Bò:�

cw@�iñ�è.œ&•Bò&“)¿%Ï.–<Z4Ÿ,•S”�è64Væ)·12

8t 11 8Ñ30 $•()¿8H8Ñ)I�0’I�]õ*À ¼.–]õ4¡%Ï

*n7ƒ+¶T‚&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)&Y&•Bò

hÓb`&“@�iñ�í Ú2�8K 12 8t 14 8Ñ30 $•()¿8H8Ñ)

$�.–B�@å$¦#ô]õ4¡%Ï*n�è µ5–$‰13 8tT‚ 14 8t

&•Bò)¿%Ï.–9˜1Æk7&Y^ùiw�è µ9˜.Ïcw2¶^ùiw4¥

`�+¶^ùiwI�G®I�<î9’�èO�]Z> IÍ"é,�hÁk@I�A%

#(�íi72�8K 12 8t 17 8Ñ30 $•()¿8H8Ñ).–:�?(/…

@�iñ$¦#ô@� ™]õ4¡@�*n�è64Væ8K13 8t 2 8Ñ30

$•()¿8H8Ñ)]õ*À%Ï*n$�%/#ôl;Kå&Yd`h�)¿%Ï�í  

H�K6$¸8>k@k7 ¼2R8K12 8t 2100UTCLŠ%d

$¿U@W}:�%æ8H@�iñ�è=ó8Ñ$�LŠ%d8H& 0•GÀ\�%¦

\�aØ\�%¦bÁZÛ�è9Ck7)— îh�,Z64\‡&•Bò:�cwi�

)¿�è:�%¦cw&Y%¦cw)¿%ÏhÜiw5•Q�+-%/�íieCÅK6

$¸8>k@k7 ¼2ROß<Za’m•7ò�è!Õ$�\�%æ^ðhß&Y:�

%æ^ðhß.œ?Ði•OŠI�.ä1ÆIj £NS)œ1r�è7Ô ¼+½>²

^ð.Ï8K 13 8t 5 8Ñ30 $•()¿8H8Ñ) Ú]õ*À ¼E�$´

6_d! ¼%æcw�ì:�cw&Y:�%æcw)¿%Ï\�hÁNS+¶^ùiw

4¥`�+¶^ùiwI�I�G®�íi72�k@k7Q�Q�& \�%¦bÁZÛ

 £LŠ%db®15%/2z�è$� ¼2R8K138t 228Ñ20$•()¿

8H8Ñ)0u&‚Ty.+X¼j¼*]hÓb`I
i��èGÀ8Kk@k7 ¼2R

Oß<Zm•7ò�èI
i�8Ñ µ9¹0Å"�1Æ%Pk7%*�è!ÕhÜiw

$ÖbŸAÇ+-1Æ�íK6$¸8>I
i�2�&f)¿1ñ2�jŽ�èLŠ%d

`~2 "Þ& \�%¦\�bÁZÛ�è ¼2Rb©bÝ%¦cwi�)¿�è Ú

2�8K 14 8t$[8÷ 1 8Ñ20 $•()¿8H8Ñ)0u&‚GÀ@p>Ã

hÓb`$‰@��èbÁ#ô&•Bò@�/Œ%¦cw�ík@k7$‰@�2�LŠ

%d`~2 $�GÀ\�%¦\�aØ& \�%¦�è9¬l;Kå8H& 64

b`�è ¼2R8K14 8t 13 8Ñ()¿8H8Ñ)0u&‚GÀl;KåhÓ

b`bÁ#ô+¶i�L�1‰�è ¼+½>²^ð.ÏbÑ8K14 8t 14 8Ñ

30 $•()¿8H8Ñ)\rhó:Ò)¡!t%¦�ìU@W}!t%¦)¿%ÏI�

i� ™k@k7]õ*À&Y0ƒ+z@�/Œ�ì:�?(/…@�iñ Ú@� ™

k@k7]õ*À�÷&›8Ñ6_d!&fM»4 Xîk@k7G??Ð2�jŽ�è

2Õ8´%Ù/…!t%¦T‚Uf:¦&Y&•:�)¿%Ï9˜.Ïcw2¶+¶^ù

iw4¥`�+¶^ùiwI�G®�è.³$�%æ5$!t%æ/�%Ï4XE�$´

?w3žhÁNS�íGÀ8Kk@k7)·bÁ#ô+¶i�2��è1Æ155•Q�

@ª1À�è9Ck7)— îbŸAÇSºiq&•Bò9»/…�è8K8¾)·14

8t 20 8Ñ30 $•()¿8H8Ñ)\rhó&•Bò9»/…&YB�@å)¿

%Ï Úi� ™k@k7]õ*À&Y&•Bò:�%¦cw@�iñ�ì&•Bò:�

%æcw@�iñ�ì&•Bò@�/Œ%æcw Ú@� ™k@k7]õ*À�í64

Væ$�8K14 8t 238Ñ30$•()¿8H8Ñ)\rhód`h�)¿%Ï

 Úi� ™k@k7]õ*À�è9•2�8K 15 8t 2 8Ñ30 $•()¿8H

8Ñ).�#÷\rhóK6$¸8>k@k7I�@� ™i�  ™k@k7]õ

*À�í8�"šk@k7I�`~2 ,�)¥ 1 4ÏKÉ�è&“j”_V8(]�

\�Z÷ 1�íH�k@k7]õ*À\rhóI�&›8Ñ�èJ£$³2�Q�I�

\�%æ>²?Ð.–5•Q�0Å"�8•jþhÜiw�è7ÔI�0’^ùiwE�

*À�è6_d!Uf:¦!t%æ)¿%Ï�ìd`h��ìl;Kå�ìB�@å&Y

&•:�)¿%Ï9˜.Ïcw2¶+¶iw4¥^ùiw�è.³$�(˜R8!t%æ

/�%Ï9’9˜.Ïcw2¶+¶^ùiw4¥`�+¶^ùiwI�G®I�<î

9’�èO�]Z> IÍ)C%/hÁNS�í  

 ¼+½>²^ð.Ï.œK6$¸8>k@k7$�I�0’!� 25 *À

]õ*À�è$� ¼@� ™]õ*À 2 *À�è@� ™i� ™]õ*À 22

*À�è1 *À\rhó]õ*À�è$�]õ*ÀI�0’P"bÝ]�\�Z÷ 2�í

k@k7]õ*À9®h"�è ¼+½>²^ð.ÏZê8® ¼2R6_"*k@k7

bŸ8ÑZê8®.)!Ü&Y1Æ15!¿\—_V8(,�Z÷3�í=ó+¥�è

Ty79—128t8é ™`�k@k7!5i�Q�bÁ#ô!� ¼+½>²^ð



�g 61�g  

.Ï&“i†bãMhI�Ir@»NS)œ�è+M •�ìU@W}�ì!#$•/�

&Y ’S0MØi†bãMh.œK6$¸8>k@k7I�i†bã ¼2R.)!Ü

,�Z÷ 4�íGÀ8KK6$¸8>k@k7 ¼2ROß<Zm•7ò�è7Ô ¼

2R.) !Ü)• ir15a’mg�èI‡ .œ)¿OMKI15.Àa’0}

(Poor)�íZê8®&Yi†bã.)!Ü_V8(I�CIk@k7.žOÓk@k7

.)!Ü!ë;ü Ú Ê\�&RR’�è!5CI?	.)k@k79•"�`~2 

 Ú",7i�í  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)¥ 1. K6$¸8>k@k79•"�`~2 )¥�í)¥ ¼MµXî �# Z÷D@0Å2¶!Ý>²+b�èM	2RZ÷a¤15k@k7�è<¨KÉ_V8(GÀ0uT‚&‚

$•$´CI UTC 8Ñh"(DDHH)�ìLŠb®(km/hr)&Yb` ¼2R9•+¶k7b®(m/s)�í  

Fig. 1. The best track of tropical Storm Bilis. 
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Table 1. The best-track positions, intensity and movement of tropical storm Bilis. 

9•+¶k7b® 9Ck7%Ù2  8Ñh" 
(UTC) 

P~15 
(N) 

P"15 
(E) 

 ¼2R>²+b
(hPa) 

LŠ%d8H& 
(degree) 

LŠ%db®15
(km/hr) 5•Q�k7

(m/s) 
hòk7
(m/s) 

30kts 
(km) 

50kts 
(km) 

#(\Ê  

070906 13.4 137.0 996 313 24 18 25 100 - a¤15k@k7 

070912 14.1 136.3 996 316 18 18 25 100 - a¤15k@k7 

070918 14.6 135.7 996 312 14 18 25 100 - a¤15k@k7 

071000 15.6 133.8 996 298 39 18 25 150 - a¤15k@k7 

071006 16.5 132.1 995 299 34 20 28 150 - a¤15k@k7 

071012 16.9 131.1 995 293 19 20 28 150 - a¤15k@k7 

071018 17.3 130.2 990 295 17 23 30 200 - a¤15k@k7 

071100 17.8 129.6 985 311 14 25 33 250 - a¤15k@k7 

071106 18.9 129.0 985 333 23 25 33 250 - a¤15k@k7 

071112 19.3 128.4 985 305 13 25 33 300 - a¤15k@k7 

071118 20.1 127.5 985 313 21 25 33 300 - a¤15k@k7 

071200 21.2 126.5 985 317 25 25 33 300 - a¤15k@k7 

071206 21.5 125.3 985 293 19 25 33 300 - a¤15k@k7 

071212 21.7 124.7 985 290 10 25 33 300 - a¤15k@k7 

071218 22.0 124.3 985 317 10 25 33 300 - a¤15k@k7 

071300 23.0 123.7 980 335 24 25 33 300 - a¤15k@k7 

071306 23.7 123.0 978 326 18 25 33 300 - a¤15k@k7 

071312 24.5 122.3 978 324 23 25 33 300 - a¤15k@k7 

071318 25.1 121.1 978 288 24 25 33 300 - a¤15k@k7 

071400 25.5 120.4 978 326 17 25 33 300 - a¤15k@k7 

071406 26.3 119.5 980 312 22 25 33 300 - a¤15k@k7 

071412 26.9 118.4 985 299 22 20 28 300 - a¤15k@k7 

071418 27.4 117.2 990 281 20 18 25 300 - a¤15k@k7 

071500 26.7 116.0 990 237 23 18 25 200 - a¤15k@k7 

071506 27.0 115.4 992 299 11 15 23 - - D@0Å!Ý+b 
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Table 2. Warnings issued by CWB for tropical storm Bilis. 

=°1�  
I�0’8Ñh"

(LST) 
]õ4¡%Ï*n  

L½jí  
Xî *À 8t  8Ñ $• @�  ™ i�  ™  

#(\Ê  

@� ™ 4 1 12 2 30 
&•Bò:�%¦cw@�iñ�ì&•Bò:�%æcw@�iñ�ì0ƒ
+z@�/Œ 

 a¤15 

@� ™ 4 2 12 5 30 
&•Bò%¦cw@�iñ�ì&•Bò:�%¦cw@�iñ�ì&•Bò
:�%æcw@�iñ�ì0ƒ+z@�/Œ 

 a¤15 

@�i�  4 3 12 8 30 
&•Bò%¦cw@�iñ�ì&•Bò:�%¦cw@�iñ�ì&•Bò
:�%æcw@�iñ�ì0ƒ+z@�/Œ 

U@W}�ì.+X¼�ì&•:��ìP//…�ìX¼0K�ì*‰i��ì
&•%¦�ì:Ò)¡�ì8?Mˆ�ìUf:¦  

a¤15 

@�i�  4 4 12 11 30 &•BòhÓb`&“@�iñ &•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…) a¤15 

@�i�  4 5 12 14 30 &•BòhÓb`&“@�iñ &•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å a¤15 

@�i�  4 6 12 17 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  &•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å a¤15 

@�i�  4 7 12 20 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  &•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å a¤15 

@�i�  4 8 12 23 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  &•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å a¤15 

@�i�  4 9 13 2 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 10 13 5 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 11 13 8 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 12 13 11 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 13 13 14 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 14 13 17 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 15 13 20 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 16 13 23 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 17 14 2 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 18 14 5 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 19 14 8 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 20 14 11 30 &•BòhÓb`&“@�iñ�ì:�?(/…@�iñ  
&•Bò&“)¿%Ï(%”&ºX¼0K�ìP//…)�ìB�@å�ì  
d`h��ìl;Kå  

a¤15 

@�i�  4 21 14 14 30 
&•Bò%¦cw@�iñ�ì&•Bò:�%¦cw@�iñ�ì&•Bò
@�/Œ�ì&•Bò:�%æcw@�iñ 

l;Kå�ìd`h��ìB�@å�ì.Þ:��ìmgiS�ì&•%æ�ì
(˜R8�ìi•:&�ì%æ5$�ì&•:��ì1ÿ%¥�ì&• ¼�ì
Uf:¦�ì8?Mˆ  

a¤15 

@�i�  4 22 14 17 30 
&•Bò%¦cw@�iñ�ì&•Bò:�%¦cw@�iñ�ì&•Bò
@�/Œ�ì&•Bò:�%æcw@�iñ 

l;Kå�ìd`h��ìB�@å�ì.Þ:��ìmgiS�ì&•%æ�ì
(˜R8�ìi•:&�ì%æ5$�ì&•:��ì1ÿ%¥�ì&• ¼�ì
Uf:¦�ì8?Mˆ  

a¤15 

@�i�  4 23 14 20 30 &•Bò%¦cw@�iñ�ì&•Bò@�/Œ%¦cw l;Kå�ìd`h�  a¤15 

@�i�  4 24 14 23 30 &•Bò%¦cw@�iñ�ì&•Bò@�/Œ%¦cw l;Kå  a¤15 

\rhó  4 25 15 2 30   a¤15 
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Table 3. Eye-fixes of satellite for tropical storm Bilis by the Satellite Center of CWB. 

8Ñh"(UTC)  8Ñh"(UTC) 

9— 8t  8Ñ 

 ¼2R
P~15
(N) 

 ¼2R
P"15
(E) 

.)!Ü
A%KI
15 

T "Ë 
CI
"Ë 

1Æ15
^�%¥ 

1Æ15
h"i#
8Ñh"  9— 8t  8Ñ 

 ¼2R
P~15
(N) 

 ¼2R
P"15
(E) 

.)!Ü
A%KI
15 

T "Ë 
CI
"Ë 

1Æ15
^�%¥ 

1Æ15
h"i#
8Ñh" 

7 11 18 20.2 127.7 Poor 3.0 3.0 5•Q� 6  7 13 07 23.7 123.2 Poor 3.0 3.0 5•Q� 6 

7 11 19 20.4 127.4 Poor 3.0 3.0 5•Q� 7  7 13 08 23.9 123.1 Poor 3.0 3.0 5•Q� 6 

7 11 20 20.7 127.2 Poor 3.0 3.0 5•Q� 5  7 13 09 24.1 123.0 Poor 3.0 3.0 5•Q� 6 

7 11 21 20.7 127.0 Poor 3.0 3.0 5•Q� 6  7 13 10 24.3 122.9 Poor 3.0 3.0 5•Q� 6 

7 11 22 21.0 126.5 Poor 3.0 3.0 5•Q� 7  7 13 11 24.4 122.8 Poor 3.0 3.0 5•Q� 6 

7 11 23 21.2 126.2 Poor 3.0 3.0 5•Q� 5  7 13 12 24.6 122.6 Poor 3.0 3.0 5•Q� 6 

7 12 00 21.2 125.9 Poor 3.0 3.0 5•Q� 6  7 13 13 24.8 122.3 Poor 3.0 3.0 5•Q� 6 

7 12 01 21.2 125.7 Poor 3.0 3.0 5•Q� 6  7 13 14 24.9 122.2 Poor 3.0 3.0 5•Q� 6 

7 12 02 21.3 125.7 Poor 3.0 3.0 5•Q� 6  7 13 15 25.0 122.0 Poor 3.0 3.0 5•Q� 6 

7 12 03 21.4 125.6 Poor 3.0 3.0 5•Q� 6  7 13 16 25.0 121.7 Poor 3.0 3.0 5•Q� 6 

7 12 05 21.4 125.6 Poor 3.0 3.0 5•Q� 6  7 13 17 25.1 121.4 Poor 3.0 3.0 5•Q� 6 

7 12 06 21.4 125.4 Poor 3.0 3.0 5•Q� 6  7 13 18 25.1 121.1 Poor 3.0 3.0 5•Q� 6 

7 12 07 21.4 125.2 Poor 3.0 3.0 5•Q� 6  7 13 19 25.1 120.8 Poor 3.0 3.0 5•Q� 6 

7 12 08 21.4 125.1 Poor 3.0 3.0 5•Q� 6  7 13 20 25.1 120.7 Poor 3.0 3.0 5•Q� 6 

7 12 09 21.4 125.1 Poor 3.0 3.0 5•Q� 6  7 13 21 25.2 120.6 Poor 2.5 3.0 @ª1À 6 

7 12 10 21.4 125.1 Poor 3.0 3.0 5•Q� 6  7 13 22 25.3 120.6 Poor 2.5 3.0 @ª1À 6 

7 12 11 21.4 125.1 Poor 3.0 3.0 5•Q� 6  7 13 23 25.4 120.5 Poor 2.5 3.0 @ª1À 6 

7 12 12 21.6 124.9 Poor 3.0 3.0 5•Q� 6  7 14 00 25.5 120.4 Poor 2.5 3.0 @ª1À 6 

7 12 13 21.6 124.9 Poor 3.0 3.0 5•Q� 6  7 14 01 25.6 120.4 Poor 2.5 3.0 @ª1À 6 

7 12 14 21.6 124.9 Poor 3.0 3.0 5•Q� 6  7 14 02 25.8 120.4 Poor 2.5 3.0 @ª1À 6 

7 12 15 21.6 124.9 Poor 3.0 3.0 5•Q� 6  7 14 03 26.0 120.3 Poor 2.5 3.0 5•Q� 6 

7 12 16 21.6 124.9 Poor 3.0 3.0 5•Q� 6  7 14 04 26.2 120.1 Poor 2.5 3.0 @ª1À 6 

7 12 17 21.8 124.6 Poor 3.0 3.0 5•Q� 6  7 14 05 26.4 119.9 Poor 2.5 3.0 @ª1À 6 

7 12 18 21.9 124.5 Poor 3.0 3.0 5•Q� 6  7 14 06 26.5 119.7 Poor 2.5 3.0 5•Q� 6 

7 12 19 22.0 124.3 Poor 3.0 3.0 5•Q� 6  7 14 07 26.7 119.4 Poor 2.5 3.0 @ª1À 6 

7 12 20 22.2 124.3 Poor 3.0 3.0 5•Q� 6  7 14 08 26.8 119.0 Poor 2.5 3.0 5•Q� 6 

7 12 21 22.4 124.1 Poor 3.0 3.0 5•Q� 6  7 14 09 26.8 118.7 Poor 2.5 3.0 5•Q� 6 

7 12 22 22.5 124.1 Poor 3.0 3.0 5•Q� 6  7 14 10 26.8 118.1 Poor 2.5 3.0 5•Q� 6 

7 12 23 22.9 124.0 Poor 3.0 3.0 5•Q� 6  7 14 11 26.8 117.6 Poor 2.5 3.0 5•Q� 6 

7 13 00 23.2 123.9 Poor 3.0 3.0 5•Q� 6  7 14 12 26.8 117.3 Poor 2.0 2.5 @ª1À 6 

7 13 01 23.4 123.9 Poor 3.0 3.0 5•Q� 6  7 14 13 26.8 117.0 Poor 2.0 2.5 @ª1À 6 

7 13 02 23.6 123.8 Poor 3.0 3.0 5•Q� 6  7 14 14 26.7 116.7 Poor 2.0 2.5 @ª1À 6 

7 13 03 23.6 123.5 Poor 3.0 3.0 5•Q� 6  7 14 15 26.7 116.5 Poor 2.0 2.5 @ª1À 6 

7 13 04 23.6 123.5 Poor 3.0 3.0 5•Q� 6  7 14 16 26.6 116.3 Poor 2.0 2.5 @ª1À 6 

7 13 05 23.6 123.4 Poor 3.0 3.0 5•Q� 6  7 14 17 26.6 116.2 Poor 1.5 2.0 @ª1À 6 

7 13 06 23.7 123.3 Poor 3.0 3.0 5•Q� 6  7 14 18 26.6 116 Poor 1.5 2.0 @ª1À 6 
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Table 4. Eye-fixes of radar for tropical storm Bilis. 

8Ñ h" (UTC) U@W} !#$•/�   ’S0  +M • 
9— 8t  8Ñ %¦P~ :�P"  %¦P~ :�P"  %¦P~ :�P"  %¦P~ :�P"  
7 12 11       21.5 124.7 
7 12 12       21.4 124.7 
7 12 13       21.5 124.7 
7 12 14       21.5 124.5 
7 12 15       21.6 124.4 
7 12 16       21.6 124.3 
7 12 17       21.6 124.2 
7 12 18       21.7 124.1 
7 12 19       21.7 124.1 
7 12 20       21.8 124.1 
7 12 21       22.0 124.0 
7 12 22       22.2 124.0 
7 12 23       22.3 124.0 
7 13 00       22.6 124.0 
7 13 01       22.8 123.9 
7 13 02       23.0 123.7 
7 13 03 23.5 123.3     23.3 123.7 
7 13 04 23.6 123.3     23.4 123.3 
7 13 05 23.6 123.2     23.5 123.2 
7 13 06 23.7 123.2     23.7 123.0 
7 13 07 23.8 123.1 24.0 122.9     
7 13 08 23.8 123.0 24.1 122.7     
7 13 09 23.9 122.9 24.1 122.6     
7 13 10 24.2 122.8 24.2 122.6     
7 13 11 24.4 122.7 24.3 122.5     
7 13 12 24.6 122.5 24.4 122.5     
7 13 13 24.8 122.3 24.7 122.3     
7 13 14 25.0 122.2 24.9 122.1     
7 13 15 25.0 122.0 24.9 121.8     
7 13 16   25.0 121.7     
7 13 17   25.0 121.0     
7 13 18   25.0 120.8 25.3 121.1   
7 13 19   25.0 120.7 X X   
7 13 20   25.0 120.6 24.8 120.5   
7 13 21   X X 25.1 120.8   
7 13 22   25.2 120.6 25.2 120.7   
7 13 23   X X 25.6 120.5   
7 14 00   25.5 120.6 25.7 120.4   
7 14 01   25.6 120.6 25.9 120.3   
7 14 02   25.8 120.4 26.1 120.2   
7 14 03   25.9 120.2 26.1 120.0   
7 14 04   26.0 119.9 X X   
7 14 05   26.3 119.8 26.4 119.7   
7 14 06   26.5 119.2     
7 14 07   26.7 119.1     

\Ê�ö X Z÷C°\O@»4¥_V8(QÉ 
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Fig. 2. The 500hPa geopotential height and wind vectors at 0000UTC 11 July 2006. 
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Fig. 3. The 500hPa geopotential height and wind vectors at 0000UTC 12 July 2006. 
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Fig. 4. The infrared satellite imagery at 0000UTC  

12 July 2006. 
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Fig. 5. The infrared satellite imagery at 0000UTC 

13 July 2006. 
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Fig. 6. The 500hPa geopotential height and wind vectors at 0000UTC 13 July 2006. 
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Fig. 7. The surface chart at 0000UTC 13 July 2006. 
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Fig. 8. The variation of the minimum pressure and maximum wind speed near center of Tropical Storm 

Bilis. 
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Fig. 9. Ten-day (11 to 20, July 2006) mean sea surface temperature (upper panel) and anomalies (lower) 

over the Pacific Ocean. 

 



�g 71�g  

a b

c d
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Fig.10. (a) The route of GPS dropwindsonde observations and the observed winds on (b) 925hPa, (c) 

850hPa, (d) 250hPa for Tropical Storm Bilis  

(Available from http://typhoon2.as.ntu.edu.tw/DOTSTAR/route_Bilis.htm). 
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Z÷ 5. K6$¸8>k@k7"D&•9®h" ¼+½>²^ð.Ï&“>²^ðMh>²^ðO•e“6ç\� 

Table 5. The meteorological summary of weather stations of CWB during the passage of tropical storm Bilis, July 12-14,2006. 

9•!Ý>²+b 9•mg>²A: 9•!ÝBd15 9•+¶J;h"hòk7 9•+¶1�)Ök7 9•+¶hÜ>Ãd ̂

8�"Ë  8Ñh" 8�"Ë  8Ñh" 8�"Ë  8Ñh" k7b® k7O© k7&  8Ñh" k7b® k7O© k7&  8Ñh"  •.ž8Ñ  `�,Z8Ñh"  %Ð$•f§ `�,Z8Ñh"  
@»Mh 
MhKK 

@»Mh 
Mh&œ 

(hPa) (LST) ( )�:  (LST) (%) (LST) (m/s) B (15) (LST) (m/s) B (15) (LST) (mm) (LST) (mm) (LST) 

466950 1ü"�0K 977.2 13/20:54 31.1 12/11:21 76 12/14:06 39.1 13 170 14/23:20 28.4 10 160 14/23:22 7.5 13/22:59 4.0 13/23:42 

466940 *‰i�  978.3 13/21:13 30.4 12/14:00 68 14/23:51 28.4 10 40 13/13:42 15.5 7 30 13/12:24 8.0 13/14:15 4.5 13/08:10 

466910 j�cw  1231.2 13/21:58 24.1 12/13:56 86 12/14:45 37.6 13 330 13/08:32 12.8 6 330 13/14:00 37.5 13/14:05 7.5 13/14:37 

466930 Mˆ-ß@å 979.5 13/18:28 26.0 12/14:24 83 12/14:54 24.5 10 340 13/14:58 7.0 4 300 13/12:11 29.5 13/14:31 7.0 13/03:34 

466920 T‰%¦ 978.4 13/21:57 33.7 12/13:20 64 12/13:19 18.3 8 40 13/12:45 8.3 5 50 13/12:50 12.0 14/16:40 8.0 14/16:49 

467571 8?M ̂ 978.0 14/00:33 31.6 12/10:28 59 14/20:06 19.1 8 80 13/15:27 8.5 5 20 13/15:42 19.0 14/05:23 8.5 14/05:26 

467770 ;6;•  980.5 14/02:59 32.0 12/12:14 71 12/11:50 30.4 11 340 13/16:05 19.3 8 350 12/12:37 26.5 14/05:28 6.5 14/04:51 

467490 T‰ ¼ 980.8 13/21:58 34.2 12/13:23 54 12/15:41 19.0 8 10 13/11:18 7.9 4 20 12/17:02 34.5 14/03:24 11.7 14/00:02 

467650 8t9—Aü 1264.2 13/22:57 27.9 12/14:18 77 12/12:46 24.4 9 260 14/02:00 10.8 6 270 14/02:08 24.5 14/01:58 7.5 13/21:07 

467350 B�@å 986.3 14/01:32 31.9 12/11:52 75 12/11:52 23.6 9 200 14/22:01 13.6 6 200 14/22:04 62.5 14/17:59 20.0 14/18:33 

467300 :�&˜/…  986.9 14/02:11 30.0 12/10:22 77 13/13:53 37.5 13 190 14/21:21 23.8 9 330 13/20:36 19.0 14/10:47 5.5 14/11:36 

467530 hÎd[/�  2930.9 13/18:13 21.6 12/11:56 82 12/11:42 18.1 8 290 14/16:11 6.8 4 250 14/16:13 49.5 15/00:53 15.0 15/01:31 

467550 F�/�  2937.3 13/18:33 13.5 12/12:34 72 12/09:54 40.1 13 210 14/21:54 26.1 10 210 14/22:27 34.5 13/21:06 12.5 13/21:09 

467480 (˜R8 983.6 13/19:22 32.4 12/13:13 73 12/14:52 19.1 8 300 13/18:59 10.0 5 280 14/00:38 29.0 14/09:46 10.5 13/19:24 

467410 T‰%æ 985.9 13/15:34 32.4 12/11:27 76 12/10:39 25.3 10 310 13/19:57 14.9 7 190 15/00:38 41.0 14/12:02 10.5 14/12:41 

467440 mgiS 985.4 13/17:11 32.7 12/11:06 69 12/11:08 26.5 10 330 13/13:10 13.3 6 220 14/10:27 69.5 14/14:49 17.5 14/15:06 

467590 2Õ8 ́ 982.4 13/17:06 31.7 12/11:11 71 12/12:42 26.3 10 280 13/16:23 9.9 5 280 14/11:09 21.5 14/09:02 8.5 14/00:43 

467620 X¼0K 978.5 13/17:51 28.3 13/08:18 77 13/08:14 47.7 15 230 14/00:29 31.0 11 240 13/22:04 19.0 14/12:09 5.5 14/02:14 

467540 +¶=õ 977.1 13/17:51 33.3 12/12:01 60 13/20:21 20.1 8 220 14/12:03 8.6 5 190 14/11:29 35.5 14/16:07 9.5 14/16:04 

467660 T‰:� 976.9 13/17:42 35.4 12/11:11 54 12/11:13 19.0 8 200 14/06:58 9.6 5 200 14/13:49 30.5 14/18:49 7.5 14/18:59 

467610 4Ÿ%. 978.3 13/16:36 34.2 12/11:35 56 12/10:42 28.4 10 220 14/07:39 12.5 6 30 12/22:19 23.0 14/20:24 8.0 14/19:39 

466990 U@W} 978.9 13/19:45 34.0 12/11:33 54 12/11:32 26.4 10 40 13/09:21 14.7 7 30 13/09:28 12.0 13/15:40 3.5 13/16:06 

467080 .+X¼ 978.3 13/18:54 34.3 12/12:06 49 12/11:14 19.2 8 40 13/07:39 10.7 5 40 13/07:45 17.5 13/14:26 6.5 13/05:47 

467060 X–BB 977.3 13/18:49 32.0 12/11:22 65 15/01:35 27.1 10 30 13/13:57 13.3 6 170 14/13:59 23.5 13/13:57 11.5 13/14:30 

467110 d`h�  986.6 14/07:12 36.0 13/14:51 56 13/13:36 19.5 8 240 14/23:26 14.1 7 280 14/06:52 10.0 14/19:13 3.5 14/19:47 

467990 l;Kå  980.8 14/05:13 30.4 12/10:06 80 12/12:05 31.7 11 350 14/01:16 16.1 7 360 13/23:01 30.0 14/08:12 7.5 14/08:27 

\Ê�öj�cwMh�ìhÎd[/�Mh�ìF�/�Mh�ì8t9—AüMh.ûmg/�Mh�è$�9•!Ý>²+b=“!Ü!td\%*!Ümg15!rZ÷�í T !rZ÷iw`p  
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Fig. 11. The maximum mean wind and gust wind scale at CWB stations during tropical storm Bilis' 

passage. 
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Table 6. The daily and accumulated rainfalls of 

weather stations of CWB during tropical 

storm Bilis’ passage. 
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(a) 79—13 8t 8 8Ñ�ì (b) 79—13 8t 14 8Ñ�ì (c) 79—13 8t 17 8Ñ�ì (d)7 9—13 8t 22 8Ñ�ì (e) 79—

14 8t 1 8Ñ�ì (f) 7 9—14 8t 8 8Ñ�ì (g) 79—14 8t 14 8Ñ�ì (h) 79—14 8t 17 8Ñ�í  

Fig.12. The chart of radar echoes at (a) 071308L, (b) 071314L, (c) 071317L, (d) 071322L, (e) 071401L, 

(f) 071408L, (g) 071414L, (h) 071417L. 
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Fig. 13. The accumulated rainfall over Taiwan 

area from 071200L to 071502L 2006. 
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Z÷ 7.  K6$¸8>k@k7&“ Ê\OjŸ@» Ú24 .ž8Ñk@k7`~2 jŸ*À1�)Ö]30}>ca’Z÷ 

Table 7.  24-hour error(km) of selective track-forecast techniques for tropical storm Bilis. 

 CWB PGTW RJTD BABJ BCGZ   
CWB 29 95           
 95 0        A B  
PGTW 21 95 26 110      C D  
 103 8 110 0      A Z÷KÉX T–Y jŸ@»8Ñh"I‡&›I�=°8�  

RJTD 29 95 21 103 33 114    B Z÷KÉX a‡ ™jŸ*À8H?d Ú24 .ž8Ñ1�)Ö]30} (KM) 

 117 22 105 2 114 0    C Z÷KÉY a‡ ™jŸ*À8H?d Ú24 .ž8Ñ1�)Ö]30} (KM) 

BABJ 25 95 21 103 26 113 26 114  D Z÷KÉY a‡jŸ*À8H?d>cX a‡ ÚjŸ*À8H?d,�I�Lš15 (KM)  

 115 20 117 14 114 1 114 0     
BCGZ 14 95 14 114 14 106 14 112 14 102   
 102 6 102 -12 102 -4 102 -10 102 0   
             
             

Z÷ 8.  K6$¸8>k@k7&“ Ê\OjŸ@» Ú48 .ž8Ñk@k7`~2 jŸ*À1�)Ö]30}>ca’Z÷  

Table 8.  48-hour error(km) of selective track-forecast techniques for tropical storm Bilis. 

 CWB PGTW RJTD BABJ BCGZ   
CWB 21 144           
 144 0        A B  
PGTW 17 136 22 171      C D  
 141 5 171 0      A Z÷KÉX T–Y jŸ@»8Ñh"I‡&›I�=°8�  

RJTD 17 136 17 141 17 167    B Z÷KÉX a‡ ™jŸ*À8H?d Ú48 .ž8Ñ1�)Ö]30} (KM) 

 167 31 167 26 167 0    C Z÷KÉY a‡ ™jŸ*À8H?d Ú48 .ž8Ñ1�)Ö]30} (KM) 

BABJ 19 141 17 141 17 167 20 150  D Z÷KÉY a‡jŸ*À8H?d>cX a‡ ÚjŸ*À8H?d,�I�Lš15 (KM)  

 155 14 161 20 161 -6 150 0     
BCGZ 10 135 10 155 10 182 10 160 10 149   
 149 14 149 -6 149 -33 149 -11 149 0   
             
             

Z÷ 9.  K6$¸8>k@k7&“ Ê\OjŸ@» Ú72 .ž8Ñk@k7`~2 jŸ*À1�)Ö]30}>ca’Z÷ 

Table 9.  72-hour error(km) of selective track-forecast techniques for tropical storm Bilis. 

 CWB PGTW RJTD BABJ BCGZ   
CWB 13 232           
 232 0        A B  
PGTW 13 232 18 250      C D  
 255 23 250 0      A Z÷KÉX T–Y jŸ@»8Ñh"I‡&›I�=°8�  

RJTD 13 232 13 255 13 243    B Z÷KÉX a‡ ™jŸ*À8H?d Ú72 .ž8Ñ1�)Ö]30} (KM) 

 243 11 243 -12 243 0    C Z÷KÉY a‡ ™jŸ*À8H?d Ú72 .ž8Ñ1�)Ö]30} (KM) 

BABJ 13 232 13 255 13 243 14 222  D Z÷KÉY a‡jŸ*À8H?d>cX a‡ ÚjŸ*À8H?d,�I�Lš15 (KM)  
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Report on Tropical Storm 0604 (Bilis) of 2006 
 

Chih-Hsiang Liao 

Weather Forecast Center, Central Weather Bureau 

 

ABSTRACT 
Tropical Storm Bilis, the fourth tropical cyclone occurred in the western North Pacific Ocean in 

2006, was the first one that landed on Taiwan island.  During the life period of six days, Bilis revealed a 

large poorly organized circulation and only reached its maximum intensity near its center with wind of 

25m/s at 0000UTC July 11.  After Bilis originated over the western sea of Guam at 0600UTC July 9, it 

tracked northwestward and west-northwestward alternately and made landfall near Yilan of Taiwan at 

2220 LST July 13. 

The influence of torrential rain was more than that of strong wind during Bilis?passage.  It resulted 

in a large amount of precipitation in central and southern Taiwan area, particularly in the mountain area of 

Pingtung, Kaohsiung, and Chiayi.  A peak gust of 47.7m/s was observed at the Lanyu station.  The 

24-hr, 48-hr, and 72-hr official mean track forecast errors of CWB were 95km, 144km, and 232km, 

respectively. 

 

 

Key words: tropical storm, circulation, track forecast errors. 
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Fig. 1. The best track of Typhoon Kaemi (2006). 
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Table 1. The center positions, intensity, and movement of Typhoon Kaemi (best track). 

9•+¶k7b® 9Ck7%Ù2  8Ñh" 
(UTC) 

P~15 P"15 
 ¼2R>²+b

(hPa) 
LŠ%d8H& 

degree 
LŠ%db®15

Km/hr 5•Q�k7
m/s 

hòk7
m/s 

30kts 
km 

50kts 
km 

071906 11.7 140.7 1000 300 33 18 25 100 - 
071912 12.0 139.8 996 289 17 20 28 100 - 
071918 12.1 139.0 992 277 15 23 30 150 - 
072000 12.4 138.4 992 297 12 23 30 150 - 
072006 13.5 137.7 985 328 24 25 33 150 - 
072012 14.1 136.3 980 294 27 28 35 150 - 
072018 14.4 135.4 975 289 17 30 38 150 50 
072100 15.4 134.2 975 311 28 30 38 200 50 
072106 15.8 132.8 965 287 26 35 45 200 50 
072112 16.0 131.7 960 281 20 38 48 200 50 
072118 16.4 130.8 960 295 18 38 48 200 50 
072200 16.5 129.6 960 275 21 38 48 200 50 
072206 16.8 129.1 960 302 10 38 48 200 50 
072212 17.3 128.7 960 323 11 38 48 200 50 
072218 17.9 128.1 960 321 17 38 48 200 50 
072300 18.5 127.4 960 312 16 38 48 200 50 
072306 19.2 126.4 960 307 22 38 48 200 50 
072312 19.9 125.5 960 317 20 38 48 200 50 
072318 20.7 124.4 960 305 25 38 48 200 50 
072400 21.1 123.7 960 306 12 38 48 200 50 
072406 21.7 122.9 960 309 17 38 48 200 80 
072412 22.4 122.2 960 317 15 38 48 200 80 
072418 23.1 120.9 960 287 25 38 48 200 80 
072500 23.6 119.7 968 317 10 33 43 200 80 
072506 24.1 118.8 975 303 20 30 38 200 50 
072512 24.6 117.8 980 303 20 28 35 200 - 
072518 25.1 116.7 990 290 21 23 30 150 - 
072600 25.1 116.1 992 270 10 18 25 150 - 
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Table 2. Warnings issued by CWB for Typhoon Kaemi. 

]õ*À *À I�0’8Ñh" (TST) ]õ4¡%Ï*n  

L½jí  8�  8t  8Ñ $• @�  ™ i�  ™  
#(\Ê  

@� ™ 1 23 14 30 
&•Bò:�%¦cw@�iñ�ì&•Bò:�%æcw@�iñ&Y0ƒ+z
@�/Œ 

  ¼15 

@� ™ 2 23 17 30 
&•Bò:�%¦cw@�iñ�ì&•Bò:�%æcw@�iñ&Y0ƒ+z
@�/Œ 

  ¼15 

@� ™ 3 23 20 30 
&•Bò:�%¦cw@�iñ�ì&•Bò:�%æcw@�iñ&Y0ƒ+z
@�/Œ 

  ¼15 

@�i�  4 23 23 30 
&•Bò:�%¦cw@�iñ�ì&•Bò:�%æcw@�iñ&Y0ƒ+z
@�/Œ 

U@W}�ì&•:��ìP//…&YX¼0K)¿%Ï  ¼15 

@�i�  5 24 02 30 
&•Bò:�%¦cw@�iñ�ì&•Bò:�%æcw@�iñ�ì&•Bò
@�/Œ&Y0ƒ+z@�/Œ 

U@W}�ì&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…&Y.+
X¼)¿%Ï 

 ¼15 

@�i�  6 24 05 30 &•BòhÓb`&“@�iñ 
U@W}�ì&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ì.+
X¼&Y8?Mˆ!t%æT‚.Þ:�)¿%Ï 

 ¼15 

@�i�  7 24 08 30 &•BòhÓb`&“@�iñ 
&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ìU@W}�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å 

 ¼15 

@�i�  8 24 11 30 &•BòhÓb`&“@�iñ 
&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ìU@W}�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å 

 ¼15 

@�i�  9 24 14 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ìU@W}�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å 

 ¼15 

@�i�  10 24 17 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ìU@W}�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å�ìd`h� 

 ¼15 

@�i�  11 24 20 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ìU@W}�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å�ìd`h� 

 ¼15 

@�i�  12 24 23 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ìU@W}�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å�ìd`h� 

 ¼15 

@�i�  13 25 02 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
&•:��ìU@W}�ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å�ìd`h� 

 ¼15 

@�i�  14 25 05 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
&•:��ìU@W}�ìP//…�ìX¼0K�ì2Õ8´%Ù/…�ì.+
X¼�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YB�@å�ìd`h� 

 ¼15 

@�i�  15 25 08 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
B�@å�ìd`h��ì&•:��ìP//…�ìX¼0K�ì2Õ8´%Ù
/…�ì8?Mˆ!t%æT‚.Þ:�)¿%Ï&YU@W} 

 ¼15 

@�i�  16 25 11 30 &•BòhÓb`&“@�iñ&Y:�?(/…@�iñ 
B�@å�ìd`h��ì&•:��ì�ì2Õ8´%Ù/…�ì8?Mˆ!t
%æT‚.Þ:�)¿%Ï&YU@W} 

 ¼15 

@�i�  17 25 14 30 &•Bò@�/Œ&Y&•Bò%¦cw@�iñ 
d`h��ìB�@å�ì(˜R8�ì&•%æ�ìmgiS�ìUf:¦�ì
&• ¼�ì1ÿ%¥�ì%æ5$&Yi•:& 

a¤15 

@�i�  18 25 17 30 &•Bò@�/Œ&Y&•Bò%¦cw@�iñ d`h��ìB�@å)¿%Ï  a¤15 

@�i�  19 25 20 30 &•Bò@�/Œ&Y&•Bò%¦cw@�iñ d`h�)¿%Ï  a¤15 
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Table 3. Center positions of Typhoon Kaemi observed by the Satellite Center of CWB. 

8Ñh"(UTC)  ¼2R!ÜQý 1Æ15!¿\— .)!Ü   8Ñh"(UTC)  ¼2R!ÜQý 1Æ15!¿\— .)!Ü  

8t  8Ñ P~15 P"15 T CI A%KI15  8t  8Ñ P~15 P"15 T CI A%KI15 
19 0533 11.6 140.7 2.0 2.0 Fair  23 2033 20.6 124.1 4.0 4.5 Poor 
 0833 11.9 140.4 2.5 2.5 Fair   2133 20.6 124.0 4.0 4.5 Poor 
 1133 11.9 139.6 2.5 2.5 Fair   2233 20.7 123.8 4.0 4.5 Poor 
 1433 11.8 139.3 2.5 2.5 Fair   2333 20.8 123.7 4.0 4.5 Poor 
 1733 11.8 139.1 2.5 2.5 Fair  24 0033 20.9 123.6 4.0 4.5 Poor 
 2033 12.2 138.7 3.0 3.0 Fair   0133 21.0 123.5 4.0 4.5 Poor 
 2333 12.4 138.4 3.0 3.0 Fair   0233 21.2 123.4 4.0 4.5 Poor 

20 0233 13.0 138.1 3.0 3.0 Fair   0333 21.3 123.3 4.0 4.5 Poor 
 0533 13.5 137.7 3.5 3.5 Fair   0433 21.4 123.1 4.0 4.5 Poor 
 0833 13.8 136.9 3.5 3.5 Fair   0533 21.5 123.0 4.0 4.5 Poor 
 1133 14.1 136.4 4.0 4.0 Fair   0633 21.7 122.9 4.0 4.5 Poor 
 1433 14.3 136.0 4.0 4.0 Fair   0733 21.8 122.8 4.0 4.5 Poor 
 1733 14.6 135.6 4.5 4.5 Fair   0833 21.9 122.6 4.0 4.5 Poor 
 2033 14.9 134.9 4.5 4.5 Fair   0933 22.0 122.5 4.0 4.5 Poor 
 2333 15.5 134.2 4.5 4.5 Fair   1033 22.1 122.4 4.0 4.5 Poor 

21 0233 15.7 133.5 4.5 4.5 Fair   1133 22.2 122.2 4.0 4.5 Poor 
 0533 15.8 132.9 4.5 4.5 Fair   1233 22.3 122.0 4.0 4.5 Poor 
 0833 15.9 132.2 4.5 4.5 Fair   1333 22.4 121.8 4.0 4.5 Poor 
 1133 16.0 131.8 4.5 4.5 Fair   1433 22.6 121.7 4.0 4.5 Poor 
 1433 16.2 131.4 4.5 4.5 Fair   1533 22.8 121.5 4.0 4.5 Poor 
 1733 16.3 130.8 4.5 4.5 Fair   1633 23.0 121.2 4.0 4.5 Poor 
 2033 16.3 130.0 4.5 4.5 Fair   1733 23.0 121.0 4.0 4.5 Poor 
 2333 16.3 129.7 5.0 5.0 Fair   1833 23.1 120.7 4.0 4.5 Poor 

22 0233 16.6 129.6 5.0 5.0 Fair   1933 23.4 120.2 4.0 4.5 Poor 
 0533 16.8 129.1 5.0 5.0 Fair   2033 23.5 119.9 4.0 4.5 Poor 
 1133 17.0 128.9 4.5 5.0 Fair   2133 23.5 119.8 4.0 4.5 Poor 
 1433 17.4 128.6 4.5 5.0 Fair   2233 23.6 119.7 4.0 4.5 Poor 
 1733 17.8 128.1 4.5 5.0 Fair   2333 23.6 119.5 3.5 4.0 Poor 
 2033 18.3 127.8 4.5 5.0 Fair  25 0033 23.7 119.3 3.5 4.0 Poor 
 2333 18.5 127.2 4.5 5.0 Fair   0133 23.8 119.3 3.5 4.0 Poor 

23 0233 18.8 126.8 4.5 5.0 Fair   0233 24.0 119.2 3.5 4.0 Poor 
 0433 19.1 126.4 4.5 5.0 Fair   0433 24.1 118.8 3.5 4.0 Poor 
 0533 19.2 126.3 4.5 5.0 Fair   0533 24.2 118.7 3.5 4.0 Poor 
 0633 19.2 126.2 4.5 5.0 Fair   0633 24.3 118.6 3.0 3.5 Poor 
 0733 19.3 126.1 4.5 5.0 Fair   0833 24.4 118.4 3.0 3.5 Poor 
 0833 19.4 125.9 4.5 5.0 Fair   0933 24.5 118.2 3.0 3.5 Poor 
 0933 19.6 125.8 4.0 4.5 Fair   1033 24.5 118.0 3.0 3.5 Poor 
 1033 19.8 125.8 4.0 4.5 Fair   1133 24.5 117.7 2.5 3.0 Poor 
 1133 19.9 125.6 4.0 4.5 Fair   1233 24.6 117.5 2.5 3.0 Poor 
 1233 20.0 125.6 4.0 4.5 Poor   1333 24.6 117.3 2.5 3.0 Poor 
 1333 20.0 125.5 4.0 4.5 Poor   1433 24.7 117.0 2.5 3.0 Poor 
 1433 20.1 125.3 4.0 4.5 Poor   1533 24.7 117.0 2.5 3.0 Poor 
 1533 20.2 125.0 4.0 4.5 Poor   1633 24.8 117.0 2.5 3.0 Poor 
 1633 20.3 124.6 4.0 4.5 Poor   1733 24.8 116.9 2.5 3.0 Poor 
 1733 20.4 124.3 4.0 4.5 Poor   2033 24.8 116.4 2.0 2.5 Poor 
 1833 20.4 124.2 4.0 4.5 Poor   2333 24.8 115.9 2.0 2.5 Poor 
 1933 20.5 124.2 4.0 4.5 Poor  26 0233 24.9 115.8 2.0 2.5 Poor 
         0533 24.9 115.5 2.0 2.5 Poor 
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Table 4. Center positions of Typhoon Kaemi observed by the Doppler radars of CWB. 

8Ñh"�äUTC�å  P~15�äN�å  P"15�äE�å  i†bãMhMh&œ  8Ñh"�äUTC�å  P~15�äN�å  P"15�äE�å  i†bãMhMh&œ 

8t  8Ñ     8t  8Ñ    

23 1700 20.6 124.6 +M •  24 1300 22.6 122.1 U@W} 
 1800 20.7 124.3 +M •   1300 22.5 122.0 +M • 
 1900 20.8 124.1 U@W}   1400 22.8 121.9 U@W} 
 1900 20.7 124.3 +M •   1400 22.7 121.8 !#$•/�  
 2000 20.8 124.0 U@W}   1400 22.8 121.8 +M • 
 2000 20.7 124.2 +M •   1500 22.9 121.6 U@W} 
 2100 20.8 123.8 U@W}   1500 22.9 121.6 !#$•/�  
 2100 20.8 124.1 +M •   1500 23.0 121.5 U@W} 
 2200 20.9 123.8 U@W}   1500 22.9 121.6 +M • 
 2200 20.8 123.9 +M •   1600 23.0 121.3 !#$•/�  
 2300 21.0 123.9 U@W}   1700 23.0 121.1 !#$•/�  
 2300 20.9 123.9 +M •   1700 22.9 120.8 +M • 

24 0000 21.0 123.5 U@W}   1800 23.0 120.8 !#$•/�  
 0000 21.0 123.7 +M •   1800 23.1 120.6 +M • 
 0100 21.1 123.5 U@W}   1900 23.2 120.7 !#$•/�  
 0100 21.1 123.6 +M •   1900 23.1 120.6 +M • 
 0200 21.2 123.4 U@W}   2000 23.4 120.3 !#$•/�  
 0200 21.3 123.5 +M •   2000 23.5 119.9  ’S0  
 0300 21.4 123.2 U@W}   2100 23.4 119.9 !#$•/�  
 0300 21.4 123.4 +M •   2100 23.5 119.9  ’S0  
 0400 21.6 123.1 U@W}   2200 23.5 119.9 !#$•/�  
 0400 21.5 123.2 +M •   2200 23.5 119.9  ’S0  
 0500 21.6 123.0 U@W}   2300 23.6 119.7 !#$•/�  
 0500 21.6 123.1 +M •  25 0000 23.7 119.7 !#$•/�  
 0600 21.9 122.9 U@W}   0000 23.7 119.9  ’S0  
 0600 21.7 123.0 !#$•/�    0100 23.9 119.7 !#$•/�  
 0600 21.8 123.0 +M •   0100 23.7 119.8  ’S0  
 0700 22.0 122.8 U@W}   0200 23.8 119.5  ’S0  
 0700 21.9 122.7 !#$•/�    0200 24.1 119.4 !#$•/�  
 0700 21.9 122.8 +M •   0200 23.8 119.5  ’S0  
 0800 22.2 122.8 U@W}   0300 24.0 119.3  ’S0  
 0800 22.2 122.7 !#$•/�    0300 24.2 119.2 !#$•/�  
 0800 22.0 122.7 +M •   0400 24.0 119.2  ’S0  
 0900 22.4 122.7 U@W}   0400 24.0 119.1 !#$•/�  
 0900 22.3 122.6 !#$•/�    0500 24.0 119.0  ’S0  
 0900 22.1 122.5 +M •   0500 24.2 119.0 !#$•/�  
 1000 22.6 122.4 U@W}   0600 24.1 118.9  ’S0  
 1000 22.4 122.4 !#$•/�    0600 24.3 118.7 !#$•/�  
 1000 22.3 122.3 U@W}   0700 24.1 118.7  ’S0  
 1000 22.1 122.4 +M •   0700 24.3 118.4 !#$•/�  
 1100 22.2 122.2 !#$•/�    0800 24.1 118.5  ’S0  
 1100 22.3 122.3 U@W}   0800 24.4 118.2 !#$•/�  
 1100 22.2 122.4 +M •   0900 24.6 118.1 !#$•/�  
 1200 22.4 122.2 !#$•/�    0900 24.2 118.5  ’S0  
 1200 22.4 122.3 U@W}   1000 24.5 118.2  ’S0  
 1200 22.4 122.3 +M •   1100 24.3 118.2  ’S0  
 1300 22.6 122.0 !#$•/�    1200 24.7 118.2  ’S0  
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)¥ 2. 20061� 7 9—11 8tT‚ 20 8t+¹1�?š%Ï*n@�A: ( ™) T–@�A:`l1�  ( š ) )¥�í  

Fig. 2. Ten-day (11 to 20, July 2006) mean sea surface temperature (upper panel) and anomalies (lower 

panel) over the Pacific Ocean. 
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)¥ 3.  20061� 7 9—(a)218t  (b)228t  (c)238t  (d)248t  (e)258t  (f)26 8t 0000UTC$€O�k@k7G®'�9®

h" Ú&~\�#ØZê8®i•)¥�í  

Fig. 3. The satellite visible imagery at (a) 0000 UTC 21, (b) 0000 UTC 22, (c) 0000 UTC 23, and (d) 

0000 UTC 24 (e) 0000 UTC 25 (f) 0000 UTC 26 July 2006. 
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)¥ 4.  20061� 7 9—(a) 218t 0000 UTC�è(b) 228t 0000 UTC�è(c) 238t 0000 UTC�è(d) 248t 0000 UTC�è

(e) 258t 0000 UTC�è (f) 26 8t 0000 UTC Ú)¿iñ$•:�)¥�í  

Fig. 4. The surface analyses at (a) 0000 UTC 21, (b) 0000 UTC 22, (c) 0000 UTC 23, (d) 0000 UTC 24, 

(e) 0000 UTC 25, (f) 0000 UTC 26 July 2006. 
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)¥ 5.  20061� 7 9—(a) 218t 0000 UTC�è(b) 228t 0000 UTC�è(c) 238t 0000 UTC�è(d) 248t 0000 UTC�è

(e) 258t 0000 UTC�è (f) 26 8t 0000 UTC Ú 500 hPamgM	$•:�)¥�í  

Fig. 5. The 500 hPa geopotential height and wind vectors at (a) 0000 UTC 21, (b) 0000 UTC 22, (c) 0000 

UTC 23, (d) 0000 UTC 24, (e) 0000 UTC 25, (f) 0000 UTC 26 July 2006.
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)¥ 6.  $€O�k@k7GPS dropwindsonde  Ú(a) \O@»`~2 &Y(b) 925 hPa (c)500 hPa (d)250 hPa\O@»k7*Ã

_V8( (6çTy&•Bò+¶.�+¶>²L`.�J£M�4Ï&Â"Y# 7è6�PAMh)�í  

Fig. 6. (a) The route of GPS dropwindsonde observations and the observed winds on (b) 925 hPa, (c) 500 

hPa, and (d) 250 hPa for Typhoon Kaemi (2006) (Available from 

http://typhoon2.as.ntu.edu.tw/DOTSTAR/home2_chinese.htm).
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)¥ 7.  20061� 7 9—248t 1500 UTC ¼+½>²^ð.Ï
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Fig. 7. Radar reflectivity from the Doppler radars 

of CWB at 1500 UTC 24 July 2006. 
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/… (29.6 m/s) >²^ðMh�í9•+¶hòk78Hiñ�èF�/�>²

^ðMh9•$‰F•mgbã15 O© (51.5 m/s) I�1Æhòk7�èX¼

0K (43.2 m/s) T–:�&˜/… (43.9 m/s) >²^ðMh!5

9•$‰F•14 O© Ú1Æhòk7�í:�&˜/…a’1Æk7%* Ê\�I�

G®)·k@k7 ¼2RGÀ&•Bò9»/…bÁ#ô&•Bò@�/ŒI�8Ñ>D 

(O“)· 24 8t 21 UTC (258t 05 TST) 0u&‚)�í  

 



 

Z÷ 5. M»5 Xî$€O�k@k7b`&•9®h">²^ð\�O¯P�\—Z÷(8Ñh"CI)¿8H8Ñ) 

Table 5. The meteorological elements summary of CWB stations during Typhoon Kaemi affecting Taiwan. 

9•!Ý>²+b 9•mg>²A: 9•!ÝAK15 <�+¶J;h"k7  9•+¶1�)Ök7 9•+¶hÜ>Ãd ̂

8�  "Ë 8Ñ h" 8�  "Ë 8Ñ h" 8�  "Ë 8Ñ h" k7b® k7&  8Ñ h" k7b® k7&  8Ñ h"  •.ž8Ñ  I�G®8Ñh" %Ð$•f§ I�G®8Ñh" 
@» Mh 
Mh &œ 

(hPa) (TST) (�: ) (TST) (�á RH) (TST) (m/s) (15) (TST) (m/s) (15) (TST) (mm) (TST) (mm) (TST) 

1ü"�0K 997.3  25/04:57 30.0  24/12:30 82 25/12:28 34.4  120 25/08:58 25.4  120 25/05:50 0.5  24/18:06 0.4  24/18:42 

*‰ i�  995.1  25/04:44 32.1  25/14:09 64 25/14:07 24.0  140 25/13:06 10.7  140 25/09:01 4.9  25/06:20 4.7  25/06:20 

j�  cw* 1339.0  25/07:34 24.6  25/14:19 61 24/01:16 36.7  170 25/09:20 17.8  180 25/09:36 9.0  24/17:26 3.5  24/17:55 

Mˆ-ß@å 994.9  25/04:34 27.6  25/14:18 59 24/01:17 17.6  120 25/02:59 3.8  100 25/04:35 4.0  26/02:14 2.0  24/18:19 

&• %¦ 992.9  25/04:41 33.2  25/14:33 64 25/14:32 26.4  80 25/07:28 11.7  100 25/06:43 13.0  24/09:03 6.5  24/06:31 

8? M  ̂ 985.0  25/05:03 33.4  24/14:41 60 25/06:23 20.5  140 25/05:06 8.4  80 25/05:15 3.0  25/22:15 1.5  25/22:15 

;6  ;•  984.7  25/02:23 32.9  24/10:37 66 24/10:31 23.0  150 25/10:23 13.8  340 24/17:07 2.5  25/13:30 1.0  25/13:40 

&•  ¼ 983.4  25/02:25 33.5  24/11:58 59 24/12:01 9.8  240 25/11:35 4.2  210 25/11:36 8.0  25/12:47 2.5  25/12:47 

8t9—Aü* 1295.9  25/02:16 28.8  25/04:20 54 25/04:39 22.2  130 25/01:58 9.0  140 25/04:23 10.5  25/12:28 2.5  25/01:51 

B� @å 983.9  25/09:05 30.9  24/09:26 76 24/13:53 25.6  10 25/04:37 15.2  320 25/09:11 53.0  26/02:26 13.5  25/08:39 

:�&˜/…  981.5  25/05:08 29.5  24/09:24 78 25/00:13 43.9  310 25/05:01 29.6  330 25/05:09 72.5  25/06:32 16.5  25/04:04 

hÎd[/� * 2912.2  25/01:25 21.8  24/11:42 71 24/03:54 38.1  80 25/00:31 11.4  80 25/00:38 14.0  24/22:45 4.0  25/09:18 

F�  /� * 2914.4  25/00:47 13.2  24/12:00 71 24/10:33 51.5  140 25/01:15 31.3  110 25/01:05 19.0  24/22:22 5.5  24/22:34 

(˜  R8 980.5  25/01:22 32.2  24/12:07 65 24/12:53 23.4  140 25/07:40 10.0  170 25/08:27 28.5  25/10:46 9.0  25/11:16 

&• %æ 986.2 25/00:42 33.0 24/14:30 67 24/14:17 24.6 210 25/07:51 12.6 220 25/06:58 33 25/10:23 11 25/10:39 

mg iS 989.5  25/00:25 31.4  24/08:26 65 24/08:57 24.9  280 25/05:19 14.3  270 25/05:23 30.5  25/04:36 14.0  25/05:12 

2Õ 8´ 991.8  24/23:47 31.7  24/11:43 66 24/10:37 19.5  300 24/22:58 8.9  270 24/23:59 45.0  25/02:46 14.5  25/03:28 

X¼ 0K 985.5  24/21:20 29.4  23/15:01 77 25/18:48 43.2  220 25/00:51 30.6  240 24/21:38 42.5  24/19:08 11.5  24/19:31 

+¶ =õ 983.6  24/23:06 32.4  24/10:43 66 24/11:31 15.2  200 24/23:00 8.8  170 25/03:38 41.5  25/09:41 11.5  25/10:24 

&• :�  977.8  24/23:06 33.7  24/10:55 58 24/09:30 26.5  200 24/23:08 13.6  200 25/00:20 53.0  24/23:00 14.0  24/23:25 

4Ÿ %. 975.7  24/23:05 32.0  24/11:22 62 24/06:19 60.1  350 24/22:43 30.0  10 24/22:45 28.9  25/11:03 7.2  25/11:20 

U@ W} 997.0  25/02:04 33.4  24/11:14 57 24/08:23 22.9  130 25/02:05 15.3  150 25/02:24 10.5  24/22:40 7.0  25/13:31 

.+  X¼ 995.4  25/05:17 32.1  24/11:42 72 25/16:00 21.9  110 25/00:20 11.3  110 25/02:20 7.5  26/01:38 5.0  26/02:28 

X– BB 995.7  25/05:04 32.5  24/11:31 66 24/10:53 25.9  120 25/00:26 16.1  110 25/02:53 21.5  25/07:30 13.8  25/08:12 

d` h�  984.6  25/16:14 33.7  24/11:59 62 25/02:20 26.9  360 25/14:16 13.1  350 25/14:25 13.0  25/09:04 4.0  25/14:17 

l;  Kå 997.8  25/14:46 30.2  24/11:02 78 24/15:08 21.5  60 25/14:46 12.3  60 25/14:33 10.5  25/15:30 6.0  25/15:34 

\Ê�ö  ' * '�öZ÷]�Mh.ûmg/�@»Mh�è$�>²+b"Ë!td\%*!Ümg15!rZ÷�èT�öZ÷hÜiw2=d^�í 
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)¥ 8.  20061� 7 9—248t 128ÑT‚258t 7 8Ñ ()¿

8H8Ñ) 4Ÿ%. (46762) >²^ðMh (a) bŸ8Ñ1�

)Ök7 &Y (b) bŸ8Ñhòk7T–@�1�iñ>²+b Ú

8Ñh"1�$¦  

Fig. 8. Hourly (a) 10-min-average wind, (b) gust 

wind bars and mean sea level pressure at 

Chengkung Station (46762) from 12 TST 

24 to 7 TST 25 July 2006. 

 

(!�!�!�!� ) hÜiwhÜiwhÜiwhÜiw 

$€O�k@k7"D&•9®h"�è&•Bò)¿%Ï&“Ty%diwd^

Mh&Y>²^ðMhO¾LÜiwd^$•0’ [Ty 7 9—23 8t 1600 

UTC (248t 0000 TST) T‚ 25 8t 1800 UTC (26

8t 0200 TST)] ,�)¥ 9�èMØiwd^Pi$•0’jþKÉ�è%�

CWhÜiw Ê\�I�G®)·.Þ:�P²/�%Ï�ìmgiSP²/�%Ï&Y

U@W}P²/�%Ï�è.Þ:�P².Í.}/�iwd^MhI�O¾LÜhÜiw

d^mgbã544.0 >zO��í&u+¥�èmgiSP²20?H/�&YU@

W}P²+¸Kôiwd^MhO¾LÜhÜiwd^!5$•$´mgbã534.0

>zO�&Y435.0 >zO��í$€O�k@k7"D&•9®h"�è=ó ˜

"šTy%diwd^Mh ÚO¾LÜhÜ>Ã8Ñh"1�$¦,�)¥10 4Ï

KÉ�è)¥ ¼jþKÉhÜiwTyk@k7I
i�$Ü3~4 .ž8Ñ`�2z

b®+-%/�èi72� 24 .ž8Ñ9®h"8¾ Ê\�hÜiw8Ñ>D�è&~

\�$€O�k@k7)·.Þ:�P²�ìmgiSP²&YU@W}P²4Ïb¯4Ÿ

 ÚhÜiwI�bã`�+¶^ùiw  (extremely torrential rain) 

<¨A%�íUt.À ¼+½>²^ð.Ï&“>²^ðMh (\�Z÷ 6) R›

\•�è 7 9—23 8tT‚ 25 8t  ()¿8H8Ñ) $‰F•O¾LÜhÜiw

a’+©I�)¿%Ï,� š�ö:�&˜/… 258.8>zO��ì2Õ8´ 192.0

>zO��ìX¼0K166.5>zO��ì+¶=õ 130.0>zO��ìB�@å

128.0>zO��ìF�/� 128.0>zO��í  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)¥ 9.  20061�M»5 Xîk@k7$€O�MØiwd^Pi)¥ (Ty

7 9—23 8t 1600 UTCT‚ 7 9—25 8t  1800 

UTC =ñ)  

Fig. 9. The accumulated rainfall over Taiwan area 

for the period of 1600 UTC 23 to 1800 

UTC 25 July 2006. 

a ���A�����A�����A�����A��  

b �Ä���Ä���Ä���Ä��  
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)¥ 10. 20061� 7 9—23 8t 1600 UTCT‚ 7 9—25

8t  1800 UTC�èTy%diwd^Mh.Í.}/�  (.u2R

)¢ ) �ì20?H/�  (M	2R)¢) &Y+¸Kô (MµXî

X)  ÚO¾LÜiwd^8Ñh"1�$¦)¥  

Fig. 10. Time series of accumulated rainfall for 

Wealioushan (filled circles), Yuiowshan 

(open circles), and Tiansiang (cross signs) 

from 1600 UTC 23 to 1800 UTC 25 July 

2006. 

 

8tiwd^8Hiñ  (Z÷ 6)�è$€O�k@k7"D&•bÝLš

 ¼�è$‰F•a’+¶(=8tO¾LÜhÜiwd^I�>²^ðMh9˜�ö:�

&˜/…258.6>zO��ì2Õ8´ 165.0>zO��ìB�@å 128.0

>zO��ìX¼0K124.5>zO��ì+¶=õ 108.5>zO��ì&•%æ

100.5 >zO��í8Ñiwd^8Hiñ (\�Z÷ 5) !t:�&˜/…>²

^ðMhCI9•+¶�èbã72.5>zO��è$�=°CI&•:�T–B�@å

>²^ðMhI� 53.0>zO��÷%Ð$•f§hÜ>Ã1Æ15!\!t:�&˜

/…>²^ðMhI� 16.5 >zO�CI9•+©�è2Õ8´>²^ðMhI�

14.5 >zO�=° Ú�íP+&— ™$¦_V8(&~J£$³�è$€O�k@

k7)·&•Bò%æcw/�%Ï�ì:�cw/�%Ï4Ï1¤I�I�`�+¶^ù

iw�è Ê\�8¾.•)o8Kk@k7IËDÕiw0Å%/ ™b]k7iñ)¿

1ñT˜%Öihd\<î$Å�í 

 

Z÷ 6  M»5 Xî$€O�k@k78K7 9—23 8t�ì 24 8t�ì

25 8t Ú&“>²^ðMh8tiwd^&YO¾LÜiwd^ 

Table 6  The daily and accumulated rainfalls 

observed by CWB stations. on the 23th, 

24th and 25th July 2006. 

bŸ8tiwd^�ä>zO��å  iwd^ 

@»Mh 23 8t  248t  258t  

O¾LÜ 

iwd^ 

1ü"�0K — 1.0  — 1.0  

*‰i�  — 9.0  8.7  17.7  

.+X¼ — 12.2  17.0  29.2  

X–BB — 8.1  58.7  66.8  

j�cw  — 35.5  5.0  40.5  

Mˆ-ß@å — 18.5  6.0  24.5  

&•%¦ — 23.9  5.0  28.9  

8?M ̂ — — 5.2  5.2  

&• ¼ — — 13.2  13.2  

;6;•  — — 4.0  4.0  

8t9—Aü 0.5  3.5  21.1  25.1  

F�/�  — 51.0  77.0  128.0  

hÎd[/�  — 24.5  74.5  99.0  

(˜R8 — T 54.0  54.0  

&•%æ — — 100.5  100.5  

mgiS — 7.5  94.0  101.5  

U@W} — 28.5  38.0  66.5  

4Ÿ%. — 31.5  88.0  119.5  

&•:�  0.3  67.4  46.0  113.7  

+¶=õ — 21.5  108.5  130.0  

2Õ8 ́ — 27.0  165.0  192.0  

X¼0K — 124.5  42.0  166.5  

B�@å — — 128.0  128.0  

:�&˜/…  — 0.2  258.6  258.8  

d`h�  — — 70.5  70.5  

l;Kå  — — 20.0  20.0  

�æ T !rZ÷2=d^ 

 

�E 	à�ß�ü�`���^  
O �Ï�‚�ü
W	��^  
X 	X�Ê�ü�šXÁ  
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!#!#!#!#�ì�ì�ì�ì$€O�k@k7`~2 I�jŸ*À]30}:°$€O�k@k7`~2 I�jŸ*À]30}:°$€O�k@k7`~2 I�jŸ*À]30}:°$€O�k@k7`~2 I�jŸ*À]30}:°
lælælælæ��������

$€O�k@k7I�9•"�`~2  (best track)�è8¾GÀZê

8®�ìi†bãMØk@k7 ¼2RbŸ8Ñ.)!Ü_V8( (\�Z÷ 3�ìZ÷

4) 4Ï.)R8R›4Ÿ�÷9»NO.–!t=ó9•"�`~2 CI*‰A%�è

dl.œ&“jík@k7`~2 jŸ*À?dbÁZÛ24 .ž8Ñ�ì 48 .ž

8Ñ&Y72 .ž8ÑjŸ*À!ÜQý]30}:°læ�è:°læ.œ^ð%”

5{ �ö  ¼ +½ >² ^ð .Ï .' 8H I� 0’  (CWB)�ì R� a\  

(PGTW)�ì8t9»  (RJTD)�ì  %¦!;  (BABJ) MØ4

L½ Ê\OjŸ*À�è ¼+½>²^ð.Ï%Ï*njŸ*À<°1ž (NFS) 

&Y%d%*<°1žOŠiUjŸ*À [JUNE�èOŠiU4Ÿ'p9˜=ß?Á 

(EC) #÷F’<°1ž�ì8t9»  (JMA) #÷F’<°1ž�ìR�)š  

(NCEP) #÷F’<°1ž�ìU€)š  (UK) #÷F’<°1ž]�í  

( • • • • ) 24 .ž8Ñ1�)ÖjŸ*À]30}:°læ.ž8Ñ1�)ÖjŸ*À]30}:°læ.ž8Ñ1�)ÖjŸ*À]30}:°læ.ž8Ñ1�)ÖjŸ*À]30}:°læ  

$€O�k@k7G®'�9®#öbÚ%d`~2 Lø.)GÀ\�%¦\�

aØ\�%¦�è1�)ÖbÚ%db®F�CI18.9#ûd[/.ž8Ñ�è<¨A%

0}CI 6.0 #ûd[/.ž8Ñ�íZ÷ 7 jþKÉ&“L½ Ê\OjŸ*À8H

?d ¼!t RJTDZ÷F•9•,��è 24 .ž8Ñ1�)ÖjŸ*À]30}

&y9˜ 110#ûd[ (24=°jŸ*À) �÷CWB !t 113#ûd[

.Ô=°�è$�$�=°CI BABJ &YPGTWI� 125#ûd[&Y

135 #ûd[�í%d%*8�"ËjŸ*À<°1ž8Hiñ�èJUNE (%d

%*<°1žOŠiUjŸ*À) I� 24 .ž8Ñ1�)Ö]30}CI 127#û

d[�èZ÷F•#¹Gÿ�÷ NFS I�]30}$Öbã 198#ûd[�èZ÷

F•=¯"��í  

(!�!�!�!� ) 48 .ž8ÑT–.ž8ÑT–.ž8ÑT–.ž8ÑT–72 .ž8Ñ1�)ÖjŸ*À]30}:°læ.ž8Ñ1�)ÖjŸ*À]30}:°læ.ž8Ñ1�)ÖjŸ*À]30}:°læ.ž8Ñ1�)ÖjŸ*À]30}:°læ  

48 .ž8Ñ1�)ÖjŸ*À]30},�Z÷ 8 4ÏKÉ�è)·&“L½

 Ê\OjŸ*À?d ¼!t BABJ I� 167#ûd[ (19=°jŸ*À) 

Z÷F•9•,��è$�=°CI CWB I� 171 #ûd[�è PGTW

T–RJTD $•$´CI 187 #ûd[&Y195 #ûd[�èZ÷F•!5

j¦"��í%d%*8�"Ë<°1ž8Hiñ�èOŠiUjŸ*À JUNE I�

48 .ž8ÑjŸ*À]30}CI 184#ûd[�èZ÷F•#¹8K NFS<°

1žI� 353#ûd[�í  

Z÷9 CI 72 .ž8Ñ1�)ÖjŸ*À]30}�è Ê\OjŸ*À?d

 ¼!t CWB I� 209#ûd[ (16=°jŸ*À) Z÷F•9•,��è

$�=°CI BABJ I� 212#ûd[�è RJTDT–PGTW $•

$´CI 237 #ûd[&Y247 #ûd[�èZ÷F•I�"��í%d%*8�

"Ë<°1ž8Hiñ�èJUNEI�jŸ*À]30}CI 286#ûd[ (17

=°jŸ*À)�èZ÷F•#¹8K NFSI�jŸ*À]30} 449#ûd[�í  

#ü#ü#ü#ü�ì�ì�ì�ì$€O�k@k7C�3T*À&Ù$€O�k@k7C�3T*À&Ù$€O�k@k7C�3T*À&Ù$€O�k@k7C�3T*À&Ù��������

$€O�k@k7)·&•Bò)¿%Ïb¯4ŸUt1�C�3T�í",7i

#ö7Îcw@�hÁR�P�\—�èU@W}P² ¼<ú#û`~h�8´<ÚhÓ

b`U@W}.1bÚbüVÌJ‚7Y ¼�è94̃ !I&f#F�÷.Þ:�P²

"�$;c˜R�)¡9à9• •15LÜ>Ãbã 40 #û$•�÷&“)¿iŠ;�

"¡8F$� 109 :È(U@W}P²97 :È�è&•:�P² 4 :È�è(˜

R8P²5 :È�è.Þ:�P² 3 :È)�í  

 ’ ’ ’ ’�ì�ì�ì�ìOß]eOß]eOß]eOß]e��������

P+&— ™b•.œ$€O�k@k7 Ú$•:�61\•�è&~>�Oœ

 š$¦8�qmOß]e�ö  

( • ) $€O�k@k7)·CI9®6 +¸ 18 .ž8ÑI�G®'�9®h"�è

9•+¶1Æ15I�.äT‚ ¼15k@k7�èb` ¼2R5•Q�k7

b®9•1Æ8ÑCI38 m/s�è9•+¶hòk7CI 48 m/s�è

 ’O©k79Ck7%Ù2 9•+¶8ÑCI200 #ûd[�í$€O�

k@k71ñ4Ÿ2��èbÚ%d`~2 9¬\�%¦\�aØ\�%¦�è

Iƒ7A&•BòR›"��èk@k7 ¼2R8K24 8t@€+«)·&•

:�P²4Ÿ%.hÓb`I
i�  (24 8t 1545 UTC�÷&�

24 8t 2345 TST) �è25 8t@”8÷GÀ(˜R8P²:�J‚

hÓb`$‰@�(24 8t 2005 UTC�÷&� 25 8t 0405 

TST)�èbÁ#ô&•Bò@�/Œ%¦cw�èZÛP"B�@åb`@�

2��èk@k7 ¼2R8K258t 1100 UTC (1900 TST) 

0u&‚GÀd`h�hÓb`bÁ#ô+¶i�L�1‰�è9•2�)· 26

8t 0000 UTC (0800 TST) @ª1À�ì@�7òCID@

0Å2¶!Ý>²+b�í  

(!� ) $€O�k@k7CI20061�\�%¦+¹1�?š)¿%ÏM» 5Xî

k@k7�è î8¾H�1� ¼+½>²^ð.ÏM»4 "šI�0’k@

k7]õ*ÀI�k@k7�÷$� ¼M» 1 =°@� ™k@k7]õ*À

8K7 9—23 8t 0630 UTC (1430 TST) I�0’�è

M»1=°@� ™i� ™k@k7]õ*À8K79—238t 1530 

UTC (2330 TST) I�0’�è 79—258t 1830 UTC 

(26 8t 0230 TST) \rhó@� ™i� ™k@k7]õ

*À�èP�\— ¼+½>²^ð.Ïdl.œ$€O�k@k7I�0’]õ

*À9®h"$�>�8Ñ60 .ž8Ñ�í  
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Z÷ 7.  M»5 Xî$€O�k@k7&“jŸ*À<î<Z(CWB CI9».Ï ) Ú 24 .ž8ÑjŸ*À!ÜQý]30}>ca’  
Table 7.  The comparison of 24-h forecast position errors(km) for Typhoon Kaemi. 

 CWB PGTW RJTD BABJ JUNE NFS    
 24 113              
CWB 113 0        A B     
 22 119 27 135      C D     
PGTW 138 19 135 0      A Z÷KÉX T–Y jŸ@»8Ñh"I‡&›I�=°8�  

 24 113 22 138 24 110    B Z÷KÉX a‡ ™jŸ*À8H?d Ú24 .ž8Ñ1�)Ö]30} (KM) 

RJTD 110 -3 115 -23 110 0    C Z÷KÉY a‡ ™jŸ*À8H?d Ú24 .ž8Ñ1�)Ö]30} (KM) 

 23 117 22 138 23 112 23 125  D Z÷KÉY a‡jŸ*À8H?d>cX a‡ ÚjŸ*À8H?d,�I�Lš15 (KM) 

BABJ 125 8 128 -10 125 13 125 0        
 24 113 23 137 24 110 23 125 25 127      
JUNE 126 13 128 -9 126 16 127 2 127 0      
 12 117 13 147 12 116 11 130 13 124 14 198    
NFS 213 96 202 55 213 97 220 90 205 81 198 0    
                
                
Z÷ 8.  M»5 Xî$€O�k@k7&“jŸ*À<î<Z(CWB CI9».Ï ) Ú 48 .ž8ÑjŸ*À!ÜQý]30}>ca’  
Table 8.  The comparison of 48-h forecast position errors(km) for Typhoon Kaemi. 

 CWB PGTW RJTD BABJ JUNE NFS    
 20 171              
CWB 171 0              
 18 164 23 187            
PGTW 179 15 187 0            
 20 171 18 179 20 195          
RJTD 195 24 197 18 195 0          
 19 168 18 179 19 196 19 167        
BABJ 167 -1 167 -12 167 -29 167 0        
 20 171 19 178 20 195 19 167 21 184      
JUNE 186 15 194 16 186 -9 193 26 184 0      
 10 172 11 190 10 199 9 175 11 177 12 353    
NFS 357 185 354 164 357 158 359 184 367 190 353 0    
                
                
Z÷ 9.  M»5 Xî$€O�k@k7&“jŸ*À<î<Z(CWB CI9».Ï ) Ú 72 .ž8ÑjŸ*À!ÜQý]30}>ca’  
Table 9.  The comparison of 72-h forecast position errors(km) for Typhoon Kaemi. 

 CWB PGTW RJTD BABJ JUNE NFS    
 16 209              
CWB 209 0              
 14 192 19 247            
PGTW 203 11 247 0            
 16 209 14 203 16 237          
RJTD 237 28 226 23 237 0          
 15 202 14 203 15 233 15 212        
BABJ 212 10 206 3 212 -21 212 0        
 16 209 15 214 16 237 15 212 17 286      
JUNE 280 71 275 61 280 43 280 68 286 0      
 8 211 9 249 8 224 7 220 9 280 10 449    
NFS 463 252 483 234 463 239 508 288 487 207 449 0    
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home2_chinese.htm 
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Report on Typhoon 0605 (Kaemi) of 2006 
 

Guo-Ji Jian 

Weather Forecast Center, Central Weather Bureau 

 

ABSTRACT 
Typhoon Kaemi was the fifth tropical cyclone in 2006 to form over the western North Pacific Ocean.  

It was the fourth one that the Central Weather Bureau (CWB) issued tropical storm/typhoon warnings of 

the year. Kaemi constituted a tropical storm at 0600 UTC July 19 when it was located about 480 km 

west-southwest to Guam.  The storm moved toward the west-northwest and slowly intensified. Kaemi 

reached its maximum intensity at 1200 UTC July 21 with an estimated maximum sustained wind of 38 

m/s near its center and a central sea level pressure of 960 hPa. After 1200 UTC 22nd , the moving 

direction changed to the northwest as Kaemi approached the sea east to Taiwan.  The storm made 

landfall on the shoreline near Chenggong at around 1545 UTC July 24.  After passing through the 

Taiwan Strait, it finally made a second landfall over the Fuchien province of China and then became a 

tropical depression at 0000 UTC July 26. 

Kaemi brought strong winds and extremely torrential rain to Taiwan, especially in the mountainous 

areas of the southern and eastern Taiwan. The maximum accumulated rainfall of 544.0 mm was observed 

at the Weiliaoshan automatic station during its passage over Taiwan. Furthermore, a peak gust of 60.1 m/s 

was recorded at the Chenggong station. Verification results of storm track showed that the 24 hr, 48 hr, 

and 72 hr mean official errors of CWB were 113 km, 171 km, and 209 km, respectively. 

 

 

Key words: a landfalling typhoon, extremely torrential rain. 

 








