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3o(ØÓïÄö�ïÄ(J�I�5¿ü
�¡�SN: �´À^]�8�ØÓ, X©z [2—

12] ¥,©z [3,4, 6, 10—12] æ^·I�?�5�º
c�6]� (1989 cå�¶�59�í^c�6),

©z [2, 5, 7—9] ^�´{I�ºéÜý´¥%
�]�, �â�'ïÄ [13−19] w«, ØÓ�]�8
39�í^�ªê! �!rÝ�¡þk�½�
�É, AO´¥{ü@]��m; ,��¡´�]
�8g�*ÿEâ�Ãã�Cz, 'X.þ1�
�í�¥(3 1960 cu�,�,¥(]�3 1970

c�mm©�2�A^�9�í^]�?n¥,

Dvorak Eâ [20,21] 3 1972 cu²¿×�Ý\A^,

1988 cm©{Iª��Å&ÿ, Óc¥Ik
1�
�í�¥(. d	, �¥%æ^�¥(*ÿEâ�
X�E�?ÚÅìØÓ [17,22]. ù
Ñòé]�8
�(JE¤�½K� [16−19,22]. �´± é�º:
�m©Ù�ïÄ¤��]��õ�ü� [2−12], �
���ÄEâUC¤E¤�K�.

nþ¤ã,·��¥I!{I!F�n@9�
í^�Z´»]�, ©Û�º·I�º9�í^ª
ê�cSCz5Æ, ¿ïÄ
�º�Ý�©ÙÚc
SCzA�. �©5¿�ÄEâCz�5�K�,

Ì�o(
n@]�¤���N�5Æ, ±Ï\�
·�é9�í^�º5Æ�@£.

2 ]�9�{

�©À��Ü��²�9�í^]�5g
n?: (1) ¥I�º� (http://www.typhoon.gov.cn)

� 9 � í ^ � Z´» ê â 8 (± e { ¡ CMA

]�); (2) {I�ºéÜý´¥% (http://weather.

unisys.com) ��Z´»êâ8 (±e{¡ JTWC

]�); (3) F�í�e (http://www.jma. go.jp) �
�Z´»êâ8 (±e{¡ RSMC ]�). CMA,

JTWC, RSMC ]� (±e{¡n@]�) �å�
�m©O� 1949—2010 c, 1945—2010 c, 1951—

2010 c. ��Ð/p�é', �©Ú�æ^n@]
�¥ 1951—2010 cÜ©��ïÄé�.

éuK�¥I�9�í^5`, CMA ]�ä
k²w`³ [16,19], Ïd�©�©Û± CMA ]�
�Ì, Ù¦ü@]��9. CMA ]�¥ 1949—1971

c�]�´ 1970—1973 c�?�,  1972 cm©
zc�9�í^�k5Æ/�n�59�í^c

�6¥ [16,19]. CMA ]��?�Ì��Ì±en�
�K [16,19]: (1) `k�K, éuÓ�9�í^, 3n
Ü�«{¤�Y]��, `k�Ä�Å&ÿ�w;

(2) Ü¿�K, ¿©A^�«{¤�Y]�, ¤k]
�¥ÑyL�9�í^þ�?\S; (3) ¥IC°
�K, éu¥IC°½ö�º�9�í^, :�
Ä÷°/«Ú���Õ�*ÿ]�.

�©¥9�í^��º:�9�í^´»�
�º°W���:. eÓ�9�í^ëYüg±þ
�º�ºK��1�g�º:.

3 �ºA�

3.1 ���ºººªªªêêê

1951—2010 cÜ��²�þ9�í^�)¤
ê3n@]� (^S�g� CMA, JTWC, RSMC,

eÓ) ¥©O� 2040, 1770, 1573, �º·I�º�
9�í^ªê©O� 396, 314, 330, ©OÓ 19.4%,

17.7%, 21.0%, c²þ 6.6, 5.2, 5.5 �. ã 1 ¥½�
� CMA ��ºªêA�©ª'Ù¦ü�]�8p
�
, AO´ 20 V 50—60 c�, ùAT� CMA

]��?��Ì�Ü¿�Kk' [16,19]. üü]
�8�m (�g� CMA � JTWC, CMA � RSMC,

JTWC � RSMC �m, eÓ) �ºªê��'Xê
©O� 0.725∗∗, 0.735∗∗, 0.755∗∗(∗∗ Ú ∗ �gL«Ï
L 0.01 Ú 0.05 wÍ5u�, eÓ), Ïdn@]�¥
�ºªê�Czª³Ä���, ùÙ¥ 1961, 1973

Ú 1993 cc�kn�¸�. oNª³þ (ã¥�x
Ñ), 1951—2010 c CMA ��ºªê~�� 1.5 �,

 JTWC O\� 1.6 �, RSMC A�ØC.

1970 c�m¥(m©2�A^, Í¶� Dvo-

rak Eâ3 1972 cu² [20,21]. kïÄw« 20 
V 50—60 c� CMA ]�¥9�í^�ªg�U
�p� [17]. �©ïÄw«, 1970 cc, üü]
�8m��'Xê©O� 0.678∗∗, 0.678∗∗, 0.765∗∗,

��� 0.840∗∗, 0.799∗∗, 0.769∗∗, Ïd 1970 c��
�5�p, AO´ CMA ÚÙ¦ü@]��m. n
þ¤ã, ·�± 1970 c�., ïÄ�cÚ���
ºªê�ª³ (ã 1 ª³�). (JL², 1970 cc,

CMA �ºªê~�� 1.8 �, JTWC O\� 1.2 �,

RSMC O\� 1.4 �;  1970 c�, n@]���
ºªêCzØ�, CMA ~�� 0.2 �, JTWC O\
� 0.3 �, RSMC A�ØC.
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� � � � � � � � � � � � � � � � � � � � � � � � � � � ������� �� �� � 	 
 � �  � 	 � � 
 	
��

ã 1 1951—2010 c CMA(¢�)!JTWC(J�)!RSMC(:�) ]�¥�º·I�º9�í^ªê�cSCz9 1970 cc
��ª³, Ù¥o�� 5 c²w�(J, ª³��lÑ:��5[Ü (���¦{), � 1970 c?ØëY

3.2 ���ººº���ÝÝÝ

ã 2 ��º·I�º9�í^c²þ�º
�Ý�cSCzª³. 1951—2010 cüü]�
8�m�º�Ý��'Xê� 0.665∗∗, 0.820∗∗,

0.617∗∗, Ïdn@]��Cz5Æ��é��, A
O´ CMA Ú RSMC �m. 1973 Ú 1989 c�m�
�º�Ý�²w�¸�; oNª³þ (ã¥�xÑ),

1951—2010 c CMA �º�Ý�£� 0.5◦, JTWC

�£� 0.8◦, RSMCÑH£ 0.2◦.

�º�ÝÓ�I�Ä 1970 c�m¥(�2
�A^Ú 1972 c Dvorak Eâ�u², ¿�kï
Äw« 20 V 50—60 c� CMA Ú JTWC ]�
m�½ ��� [16,19]. Ó�, �©ïÄL², 1970

cc�c²þ�º�Ý3üü]�8m��'X
ê©O� 0.441, 0.828∗∗, 0.244 Ú 0.752∗∗, 0.836∗∗,

0.805∗∗, L² 1970 cc�º�ÝØ��, 1970 �
âk�Ð���5, ã 2 éd½kéÐ��N. n
þ¤ã, Ó�± 1970 c�., ©ÛÙc�c²þ
�º�Ý�ª³, (Jw« 1970 cc CMA c²
þ�º�Ý�£� 0.2◦, JTWC �£� 0.5◦, RSMC

H£� 1.4◦;  1970 c�n@]��c²þ�
º�Ýk�����£ª³, CMA �£� 0.3◦,

JTWC �£� 0.7◦, RSMC �£� 0.8◦, 1970 c�
�Cz�©z [9, 10] �(J��. kïÄ�Ñ
3 1988 c�Å*ÿª��n@]��m�½ �
C� [16,19], �ù3�º�Ýþq��N�Ø²w
(©ÛÑ).

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

�� ��

ã 2 1951—2010 c CMA(¢�)!JTWC(J�)!RSMC(:�) ]�¥�º·I�º9�í^ªê�cSC
z9 1970 cc��ª³, Ù¥o�� 5 c²w�(J
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4 ü �Ý�ºªê

�?�Ú&?�º·I�º9�í^��Ý
©ÙA�, ·�ÚO
�� 20◦—40◦ ü �Ý°
W�S��ºªê. dã 3 ��, �ºªêý�Ü
©8¥3�� 30◦ ±H, ©OÓn@]�� 93.7%,

96.5%, 94.5%. n@]��Cz5ÆÄ���: �

ºªêoNþ��ÝO\~�, Ù¥�� 21◦—

23◦ �ºê õ, ©OÓn@]�� 45.3%, 46.5%,

45.5%, �C 50%, �� 20◦—21◦ Ú�� 23◦—

24◦ �ºê�éÙüý �. e¡ÏL´»ã©Û
ùn�É~«m.

Xã 4(a) ¤«, �� 20◦—21◦ éA�´X²
��, Ùîª²Ý��, H¡qk°H�{	, ��
9�í^�õ;m��Ì�Ü©, ÷°H�À��

� � � � � � � � � � � � � � � � � � � � � ��� �� �� �� �� � � � � 	
 � � � � � �� � � �
ã 3 1951—2010 c CMA, JTWC, RSMC ]�¥ü �ÝS�º·I�º9�í^ªê

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

� 	 
 � � 

� � 
 �  
� �� � � � � � �

� � � � � �� ��
� ��
� ��

ã 4 1951—2010 c CMA ]�¥�º�½�Ý«m9�í^�´» (a) �� 20◦—21◦; (b) �� 21◦—23◦; (c) �
� 23◦—24◦; (d) �� 24◦—25◦
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9Ù	ý�¡�º, ù�U´�ºê ���Ï.

Xã 4(b) ¤«, �� 21◦—23◦ �ºªêAOõ, T
ãéA2Àý�Ü©°W� (ØX²��Ú2ÀÀ
Ü���ã), /n ��H, ¿��Ùüý�'�
�É��K�, �U´Ù�ºê�õ��Ï. k¿
g�´�� 23◦—24◦ �ã, Xã 4(c) ¤«, T«m
éA2ÀÀÜ�4ïHÜ (öÞ±��f�±H)

°W�, ����HÜÓ�Ý. l9�í^´»þ
w, §�/¤�UÌ�g����{	�^. �
Xã 4(d) ¤«, '§=p���Ý��� 24◦—25◦

Ó�����Ó�Ý (éA����Ü), �ºê
%�õ, ��Ü©�B�����º. o�, �
� 23◦—24◦ �U´U,�9�í^ “;ºl”§Ù
�ºêÉ~ ���Ï��?�ÚïÄ.

5 ? Ø

]��¡, 1970 c�mq�´ùn@�Z´
»]�m�É�©Y*, 3d��n@]�¤��
�º·I�º9�í^ªêÚ�º�Ý�(J�
��, ù�U�Ãu 1970 c�m¥(�2�A^
Ú Dvorak Eâ�u².  1988 c�Å&ÿª�q
�¿�O\n@]�3�º·I�º9�í^ª
êÚ�º:�¡��É (�ã 1 Úã 2).  CMA ]
�¥�ºªê3�c° (AO´ 20 V 50—60 c
�)!�ü �ÝS p�A��Ug CMA ]
��?�¤�Ä�Ü¿�K.

(J�¡, 1970 c�n@]�¥�ºêØC!
c²þ�º�Ý����£�ª³´Äk¿Â? ù
Ø�Ø�Ä±e¯K: b�*ÿÃã�{, �õ�
�mS�âUk��NïÄé��CzA�? �
Ó��	é�, ÀØÓ��m�ÝÏ~�ÑØÓ�
Czª³, =¦·�®�
�����mS�, §
�Czª³��U�´��±ÏCz¥��Ü©,

�X®k�'u9�í^rÝ´ÄwÍOr�?
Ø�� [23−26],·�o´ØU�Ñ�©(½�(Ø.

¦+Xd, ù
ª³E,L²
�	é�3k��
�mS�S�Cz5Æ,·��,�±&Äù
y
���Ï9�U�K�, ¿�dé�5�Ñ�½�
ýÿ. X�º·I�º9�í^�º�Ý�£�ª
³�U½õ½���¥Cæk', §³7K�·I
�üY©Ù, ¿é9�í^ýÿý�å�½���
�^.

���Ú°H�q�é�º·I�ºAO´
�º:��H (�� 20◦—25◦) �9�í^´»k
��K�, ÙäN�^5Æ��?�Ú&?. �
� 23◦—24◦ �ºêÉ~ ��y�AOk¿g,

Ø°��^	, �U�Il�í�6�õ�Ý©Û
ÙÉ~/¤��Ï. d	, r9�í^X�º�5
Æ, �º·I�º9�í^3rÝ!±Y�m!´
»�Ýþ�Cz, �º·I��Ú°Hü�9�í
^�5Æ�Ñ��?�ÚïÄ&?.

6 ( Ø

�©æ^ 1951—2010 c CMA ]�!JTWC

]�Ú RSMC ]�, ©Û
�º·I�º9�í^
ªê�cSCz5Æ, ¿ïÄ
�º�Ý�cSC
z±9ü �ÝS�ºê�©ÙA�, ±o(n@
]�¤���N�5Æ�Ì, �Ñ�
k¿Â�(
Ø.

c�ºªê�¡, CMA ]�'Ù¦ü@]�
²þzc��õ 1 �. ØLn@]��ºªê�C
zÄ���, ©O3 1961 c!1973 c!1993 cc
�kn�¸�. lCzª³þw, CMA cþ�ºê
~�� 1.5 �, JTWC O\� 1.6 �, RSMC A�Ø
C. 1970 ccn@]���ºªê��5�$
,

Czª³�ØÓ,  1970 c�n@]���ºê
��5�p
, ù��Ï�Czª³´�ºê�é
���±ØC.

c²þ�º�Ý�¡, n@]��Cz�é
��, 1973 c!1989 c�'�²w�¸�. lC
zª³þw, CMA ��º�Ý�£� 0.5◦, JTWC

��£� 0.8◦, RSMC �ÑH£ 0.2◦. 1970 cc
n@]���º�Ý��5Øp, Czª³�Ø
Ó,  1970 c�n@]�8�º�Ý���5²
wO\, ù��Ïc²þ�º�Ýk�����
£ (0.3◦—0.8◦).

�©?�ÚïÄ
�� 20◦—40◦ ü �Ý°
W�S��ºªê. (JL², n@]��Cz5
ÆÄ���: �ºªêý�Ü©8¥3�� 30◦ ±
e, �ºê��ÝO\~�, �� 21◦—23◦ ��
ºê�é õ, �� 20◦—21◦ Ú�� 23◦—24◦

��ºê�éÙüý �, �� 23◦—24◦ �U´
U,�9�í^ “;ºl”. ùn�É~«ã/¤�
�Ï�U�°HÚ��ü��{	�^k'.
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Abstract

Landfall location is an important research topic in studies of tropical cyclones. For tropical cyclones that made landfall over

mainland China during 1951–2010, in this work, we analyze the temporal variations in the annual landfall frequency. We first study

the distribution and temporal variations in the landing latitude. To avoid the inaccuracy associated with using a single dataset, in this

work we adopt three best track datasets from China, the USA, and Japan and summarize meaningful common phenomena in the three

datasets: the annual landfall frequency of tropical cyclones over mainland China in the Chinese dataset is 1 more than in the other two

datasets on average. Since 1970, the landfall frequency in the three datasets has shown little change, whereas the landfall latitude has

shown a relatively consistent northward movement (prior to 1970, the three datasets showed different trends in frequency and latitude).

The landfall frequency data, assigned to different latitude bins, show that the most tropical cyclones made landfall below 30◦N and that

landfall frequency decreased with latitude increasing. An anomalously large (small) number of tropical cyclones made landfall over

the latitude zone of 21◦N–23◦N (23◦N–24◦N and 20◦ N–21◦N).

Keywords: tropical cyclone, landing latitude, interannual variation, track analysis
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