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Abstract: The comprehensive analysis based on multi-source satellite data, especially the microwave

quantitative products, is the inevitable trend of typhoon monitoring using satellite remote sensing in the

future. More objective comprehensive typhoon position and intensity determining technique is helpful to

the overall improvement of typhoon intensity prediction. Taking the severe typhoon ‘FITOW’ in 2013 as

an example, the typhoon location and intensity determination results issued by several tropical cyclone

forecasting organizations at home and abroad including the National Meteorological center of China

(NMC/CMA), Shanghai Meteorological Bureau (SMB), Japan Meteorological Agency (JMA), Guam,

National Oceanic and Atmospheric Administration (NOAA), National Environmental satellite Data and

Information Service (NESDIS) and Cooperative Institute for Meteorological Satellite Studies (CIMSS)

and the possible causes for the differences in issued results are compared and analyzed in detail. The

analysis results show that the path prediction results issued by the above organizations are relatively

consistent. The path prediction results in the daytime are more reliable than those at night. The wind

speed prediction results issued by NMC, SMB, Guam and Regional and Mesoscale Meteorology Branch

(RAMMB) are close to each other. The results from NMC have the least error and the highest accuracy.

The results from SMB, Guam and RAMMB are in the second place. The results from CIMSS are most

unstable. The results from JMA have a lower error on the whole. This analysis is of referential value to

the typhoon prediction servicemen on duty.

Key words: remote sensing; typhoon location; typhoon intensity; 1323 ‘FITOW’

0 no
���	
�����=�	�� [1] 	


>	�����?Æ��@��������
�	�A�
�Æ����������?��
�����B��	�� 2011� 4�C���

��D����������������Æ�
����� E!��"� 1984 ��� Dvorak

�������� [2−6] 	��Æ�������
�E! (Joint Typhoon Warning Center, JTWC) �

"��AÆ� 3 h�#�����$Æ� 6 h�

#�������F [7] 	%��&��"�'
G�@�Æ� 10 min�������HÆ�"I
 �( �!�#����	"�	�)�"
"� !#!$�� (Multi-functional Transport

Satellite, MTSAT) �A�#��ÆC���?
�"*"#�""*���� ���$%	�
���J�E!K+#	 Dvorak �L	 NOAA

� RAMMB L,-$M����'�%&'
@��&%'	.�� �	&/Æ��('�
�$()�*( 12 h ����N))*++E
!$O,,Æ��E!$O--0.B/1
23*�./E! 24∼111 km +4�B051
�B/123*B,ÆP��2�3*+� T

H	3$%L,4 Dvorak (1984)% [8] Æ6�#
	�5-Æ� 6 hÆ7 1�	0.8 –�16�/
9 UW–CIMSS+ MTSAT$M��@��LÆ7
+:02�()Æ�"8�� Dvorak $%�#
�$O��*�++Æ313� 30 min Æ7�

� [9] 	E���	�E!;�"59� Dvorak

��+�����*Æ2��<���=#�
Dvorak������3C:/�4> [10] 	��
	�;;<=�?���?>�$���$%
�?Æ4@�@A��� 3 h�6hBC'D�$
+A/!�$5#	�$$%Æ*58�B�
� UW–CIMSS �?�%'	.6C$% (Tropi-

cal Cyclone Intensity Estimation, TIE) E�#	�
�$%ÆD+�@A=E@�7Q�:0�8
3* (Sea Surface Temperature, SST) ����*
#	C-$%+�@6F$M E� (FY–2E)6

(G9:3 (Blackbody Temperature, TBB) A

�LÆ��%'	. (Tropical Cyclone, TC) @7
��H5;CÆ(� TC�*8EC (+ 6 h'�

*9<) ÆD+�"AC-���* (E!B/
��) ��-=FÆ3=FC���R��>S
?�%T)�#	9N#	

IA Dvorak �@��$%�=C�A'
JKL�����4>CÆ�&+ 1323 F
:

Infrared (monthly)/Vol.36, No.11, Nov 2015 http://journal.sitp.ac.cn/hw



� 36 ��� 11 � � � 15

7�����Æ�;��M�KL�<F���
$���()Æ=�3C�4>�%#�GH�
#>?��Æ������?>����<I
�N �F�O#	,4Æ+��?�B���
��?>�����?C����@U#P	

1 AopBqppqrrVstq
2013 �C 23 F%'�D
:7�A 9 � 30

" 20 5C:DE+F�8���ÆE�T 1949

�+QC 10�GHF��FI (J�Æ��G2
/KJ+') �B���	RSH�LT����
WS�SK�UD5IVXI'Q��WLÆM
JMN�K02ILUO=	PA
:7�;M
X��ÆLNK�'�Y%'Z(�X�5 =
HN�	
ÆO[I��"+�HN: 	PA

:7�<C 24 F%'�D
OPQ�./:
\ÆR���6]F"PYO[	�<I��
Q:/�"+�C	

2 suvw
&EI"���$O��*AQRAE

S	��� ���&����&�J�Z�
KLT�45�&���UVÆ,4Q[QTE
�	�;���?IRW�S%'	.�ITE
�B^O[()	�� �A�\_P��	
�;?>E!TL_S� FY–2E  �� NOAA

=E�� �	

3 AopBxtyz{]|u
� 1�ES	��� K��� JTWCT/

KL�&���O[�	%+`UT�KL�
�$UV:�YÆL�UV��CT�5#�
C��� 10 � 2 " 20 5^ 10 � 4 " 08 5�_
?�??C6�� 10� 5 " 175^ 10� 6 "

08 5�P�`V?CT�5#�95a� 10

� 7 " 05 5^ 10 � 7 " 11 5�HF��?	
C'2�5#Æ4>���CXaÆLGH%
#�Xa%&'@��=E:0@��WX�
��(LWR�Y��$Q:/�	
	,�
5#�U��C��ÆZ\FIÆX5���*
[YbVÆÆ.(L"P\Z (� 2) 	]'Æ

> 1324
OPQ��Y�Æ2��acd\Æ=
A 7 � 2 5X,Z 10 �[.+4 (� 3) Æ2b
�O[��].F"ÆPY�$^4	

\ 1 1323[\_]^]_`e\

(a) (b) (c)

\ 2 10 ^ 7 a 03 b ∼03 b 05 `[\_]^ FY–2E f_c\

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.11, Nov 2015



16 � � 2015 l 11 m

\ 3 1223[\_]g 1224[acd]hÆdi
^jkebibl^f`\

4 AopBqp}~{]|u
� 4 �J/KL�&�
:7���E!B

/��
5ac9�gB�	%+`UÆC��
�?�"*"#ÆJ��()3C[Y4>Æ�
99@C�

(1) ��J/KL6*5��&���E!
B/��<B^O[�B/���$�a4%e
(� 5) ÆES	���I�BÆ�����	
�;� K� RAMMB Æ"��&�()H�
P�-Q["*MR9^d	f9)*�Æ��
	�;�ES	��� K�� RAMMB ���
()<B^O[�Y	J"��R9^d'Æ
CIMSSC���*:V5Æ�PC-^dÆMC
�*:�5Æ��()^Z	

\ 4 1323[\_]����ge�mfgno\

(2) h��
5ac9�gB�p%+`
UÆ RAMMB ���C 6 h ��i?�*c9
Bh>Æ� 6 h �P �j"q6*ÆM Ki
4Æ 6 h ��*k8"c�5#U@jlÆk^

pU@ 24 h ���I��*k8"c�lr (2

" 205 ∼3" 205) ÆES	��K����*
�i?c9B"h>ÆC��8E 24 h ,m�
#�*WR�5#Q 3 �Æ�n� 1 " 20 5 ∼2

" 205�4 " 205 ∼5" 205� 6 " 25 ∼7"

2 5	hi�*C��sb9�*J<���@
�*c9�7VQ 'Æp<JKLm"�$
%�A�s*Qt/� �	

\ 5 1323[\_]����ge�mco`dno\

(3) h
:7�����>n`Æ
:7�
HF,Æ�*��?bVÆ+YC���e%�
�N���1�7Q	 �	�KL�ES	�
�<"�	�)PA�PbVe%+�E! (�

6) Æ"p"fM�&I�	M�� NOAA �&
� 6 h R�qo�A (� 7)%eÆ\N 10�

7 " 205 (Yu5a) Æ
:7�dr1�E!,
,k8ÆI+ RAMMB�&��$���UV�
\8EN 10 � 8 " 02 5 (Yu5a) ÆC��N
��PgA 17 m/s ,(p (� 7d) 	

R9��9[ÆC����>?ÆJ��&
��P()B_\(,?%'	.�?^�
�vn5ÆJ�"�� CIMSS ���()9@
U��C^d�^Z'Æ�MJKL�4n:[
YÆ�T 10 � 6 " 02 5�qÆES	����
�(P��Pjk8"cÆ\N 7 " 02 5 (HF
,)�qbVÆ7 " 085��Kh,h 42 m/sW

d^ 18 m/s 	M"�	�)� RAMMB �&�
�*T 6 " 08 5�q^,?8EbVÆ2HF
',�PjC 42∼44 m/s XaÆ����vnÆ
f9��*I�():[+	

Infrared (monthly)/Vol.36, No.11, Nov 2015 http://journal.sitp.ac.cn/hw



� 36 ��� 11 � � � 17

(a) (b)

(c) (d)

\ 6 [\_]wx�� (NOAA) c\ (j� 10 ^ 6 a 06 b 14 ` ∼07 b 54 `� 10 ^ 6 a

20 b 21 `� 10 ^ 7 a 06 b 02 ` ∼07 b 42 `� 10 ^ 7 a 20 b 10 `)

5 v�ry�
+ 1223
:7�����Æ��B^O[�

�()Æ�A'��'M/L��� KL�
&���E!B/�� ��#��;��	
()9[Æf9���O[��s*:�YÆ�
��*���4>C:/Æ�99@C�

(1) JKLI����O[R9�:�YÆ
2C��_?��"#�,?��?H(L"
y\Z���$%IiÆ�$()�4>C:
/6�A��ÆXa%&'@��WXm�$
()3C���4>	

(2) �*$8Æ<B^O[()�;ÆES
	��� K� RAMMB ���	�;r�K

L�I�()f9�B_\Æ�EES	��I
��()BÆ������ K� RAMMB Æ
CIMSS �&�()B"j�	"�	�)�&

�()HR9^dM9@B4Æh�()%#
<"�	�)C--��5�" 10 min ���
���Q Æ��M�	�KL�s�" 2 min

������	27nHpkk��ÆI�()
�\^d�"�	�)ÆC 6 � 14 "X,�&
�()s< RAMMB :6\	

(3) h��5l� 6 h ����*c9�
h>*+AC"*�?"#�6�j�C$8
;:Æ"t�@Æ RAMMB �9@Bj�	h
RAMMBTl��&�/u?>��UV`Æ@
A ��� RAo���u913���
?>������mQ�?�t,)*ÆÆ#	
�m������?ÆQnAhf9��Z�
��*���C�ÆM%'	.��* (B/�
�) +�,,�%'	.���?E��� z
>v	

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.11, Nov 2015



18 � � 2015 l 11 m

(a) (b)

(c) (d)

\ 7 NOAA uv^wn���xyo\ (j� 10 ^ 7 a 00 b� 10 ^ 7 a 06 b� 10 ^ 7

a 12 b� 10 ^ 7 a 18 b)

op()

[1] pqq�wrr�zs{{|���c\b`tl
|xxfy}�u`evw^zs{x [J].tuv
wxy, 2003,19(1): 107–112.

[2] Dvorak V F. A Technique for the Analysis and Fore-

casting of Tropical Cyclone Intensities from Satellite

Pictures [R].NOAA Tech Memo NESS 36, 1972.

[3] Dvorak V F. A Technique for the Analysis and Fore-

casting of Tropical Cyclone Intensities from Satellite

Pictures[R]. NOAA Tech Memo NESS 45, 1973.

[4] Dvorak V F. Tropical Cyclone Intensity Analysis

and Forecasting from Satellite Imagery [J].Monthly

Weather Review, 1975,103(5):420–462.

[5] Dvorak V. F. Tropical Cyclone Intensity Analysis

and Forecasting from Satellite Visible or Enhanced

Infrared Imagery[R].NOAA National Environmental

Satellite Service, Applications Laboratory Training

Notes, 1982.

[6] Dvorak V F. Tropical Clouds and Cloud Systems

Observed in Satellite Imagery: Tropical Cyclones[R].

Workbook , 1995,2:1–3.

[7] Guard C P, Carr L E, Wells F H, et al. Joint Ty-

phoon Warning Center and the Challenges of Multi-

basin Tropical Cyclone Forecasting [J].Weather Fore-

casting, 1995, 7: 328–0352.

[8] Dvorak V F. Tropical Cyclone Intensity Analysis Us-

ing Satellite Data [R]. NOAA Tech Report NESDIS

11, 1984.

[9] Velden C, Harper B, Wells F, et al. The Dvorak

Tropical Cyclone Intensity Estimation Technique: A

Satellite-based Method that Has Endured for over

30 Years [R]. Bull Amer. Meteor. Soc., 2006, 87:

1195-1210.

[10] yz|�z}�{~{{���~}�~|}�� –

~ Dvorak }��� [J].vw|}~�,2015,5(4):22-

34.

Infrared (monthly)/Vol.36, No.11, Nov 2015 http://journal.sitp.ac.cn/hw


