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ᶙכ JTWC Ṿ CIRA ╦ ₇ ПṆ ἤ έȴӐ Бᶙכ

ᶝȳJTWCȳCIRA Dvorakế CIRA Multiplatform ᵑ ᴯПᶁ

о έȲṳ ᴩи ѩ ȴᴖ֯ SUMMER ⇔

Ѡ ȲӐׁשṅ ứ о ṳѿ ד2016 Ȳиέ Ὠ ӱ∂

›∟ ѿЛ֝ᾼ ӣȲṳ∕ӑẃѿḆ  ᾼ ∟Ҡ

ӣὑ Џᵂȴ 

ֿȸṆ ȳ ⇔ȳ ҙ  

ϡȳ ѝ Abstractȸ 

Previous studies divided the structure into intensity, strength, and size. However, 

for research and forecast need, we still need some objective method to describe the 

typhoon structures, especially for the asymmetric structure, using models, or 

acquirable observations data. 

  For this 2-year project, the primary task is to meet the goal of the operational 

requirement of Central Weather Bureau ( CWB) . The task could divide into two 

parts. First, optimize SUMMER technique for typhoon intensity forecasting, also 

verify the historical typhoon cases. Second, set up an optimal typhoon size diagnose 

procedure, which could guide the estimate of typhoon radius. In this year ( the first 

year) , the study will focus on SUMMER technique optimization, storm radius data 

collection, and systematic analysis. 

Keywords: ensemble forecast, typhoon intensity, typhoon size 
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Ϛ ȳ  

1.1 ￼ ӭᾼ 

    ᴫҖыӂ◦╥ԓ Ӣכ ᾼ֮ Ȳḕדӂᶁּצפ 30

ӢכȲּפᴾԓ ᾼ 30%Ȳ ПҵȲᴫҖыӂ◦Ӽ╥ԓױ ϚԓדҠӢכ

ᾼ ◦( Chan 2005)ȴү ᴯὑᴫҖыӂ◦Ȳ1949-2003ד ḕדӂᶁצ

3.6 –ү ( Li et al. 2005)Ȳϭ֪Ɫү Ѝ Ȳ֮֯ᶮᵂӣϯӼ ҒϠ

ȳ ⇔ế​ ᾼ ⇔ȴ 

    ӭ›֢ ᾼṆ ה ᶾ ẃ כ Ȳ Ϡ Ӑṝה ֝о

ᶾ ПҵȲ о Ṇ ה ᶾ ӼҠᵂⱢҒ Ṇ ה ₇ᾼѠᾎП

Ϛȴ 

    ֯› ɦṆ ӣᶾ ɧПׁשṅ ᵫМȲ ᴕ

Dong and Zhang( 2016)П OBEST( Observation-Based Ensemble Subsetting 

Technique)ѠᾎȲБ∂ SUMMER( Super Multi-Model Ensemble Realignment for 

typhoon forecast) ⇔ ᶾ ȴ ⇔ иѿכ Ɫ 1ⱢẂɎ  

1ɏȲ Ὠכ ӱ SUMMERᶾ ὑ ⇔М⇔ѿϱП צ сҠ

( POD = ỄМ ӢṶԈ /(ỄМ ӢṶԈ + ) )Ȳṳѹ ᵅ

( FAR= /(ỄМ ӢṶԈ + ) )ȴӑẃ ⇔ иḆ ֮

έȲ∕ᶾ כ ∟∂ ᴯϱ ṿӣȴ 

Ϡ Мї ⇔ПҵȲ ᾼ ҙ Ϡ ᵶ ᾼ ϩ ҵȲ

Ӽ╥ ᾼ ПϚ( Holland and Merrill 1984)ȴ МҶ ᶝ Ӂ

ϱȳ ϱ П Ȳ ϱ …╓֯ӑẃ 24Њ в ϝ

Ҡ ү Ӑ цҵ ֮ 100 kmв Ӂȷ ϱ ⁄╥

ϝ ֯ӑẃ 18Њ вҠ ү Ӑ цҵ ֮ Ӂȴ╥

╝ Ϡ с ᶾ Ȳ ᶾ ϷӇ ֝ ḔȲ

ᴯИ ц ẁ ᶹ ȲẁӖ ֻṮ Ȳѿ ẃᾼḳ

№ ȴ 

    ӭ› ϱᾼ ɎἨ ɏ Ь ‍ Ԋ ╦ ȲἬѿӦ ╦

ч Пᶾ Ϸצ Ȳ ṷᶾ ᾼӭ ПϚ…֯ḥצ ᾼ

ᾓϯȲ Ӧ ╦ Ь ч ẞ Ṇ ᾼ ȴẂֽ ӣᾼ

QuikSCATȳRapidScat ╦…Ӧ ╦ Пѻ ה Ȳ Ӧ ᾌ

￼֣ ẞ П ⇔Ȳ ∟ ч ẞῺ П ȷṿӣЛ

֝ ᾌ◕ɎҠṓԏȳּמҵԏếѬ ɏП ╦ ȲӦ ᾼ ╦

Л֝ ⇔ П Ɏ Ȳ1998ɏȲṳצᵗὑ

ɎVelden et al. 1998)ȷKossin et al.Ɏ2007ɏ ᴕ Mueller et al.Ɏ2006ɏᾼѠᾎȲ

ṿӣּמҵ ∂ӴϠ ᴩ ⇔П ȷKnaff et al.Ɏ2011ɏ⁄ᵓӣ

ӂүП ╦ Ɏ Ю ṓ 2.1 ɏȲ∂ Ϛ ᴞ оѹⅎ ᾼ

ч Ṇ Ȳ Ṇ ḕ 6Њ ẁԓ П ȴ 
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    Ϸ֪Ɫ ϱ ᾼ ╥Ӧ֢ ᴯӦ ╦ ч ᴖ ȲṼ

ếч ѠᾎᾼЛ֝ȲἬ ᾼ Ϸ Ṇצ ἤᾼ ȴױҵȲ֢ ᾼ

ҙ ứ ế ₇ ἤЛ ױȲ֪֝ד Ϛ֝ѩ ṳЛ ὔȴ╝Ӑ ϱҙד

ЏᵂԒѿ ᴿПד ỞȲѩ JTWC Ṿ ếМҶ ᶝ Ṿ П

ҙ ἤȲṳ ᴩᶁ о∟ПиέȲϠ Ẓ П ἤ ȴ 

    ϯҙד ѿ JTWC Ṿ Ɫ Ȳᵓӣ ᶁ оП ҭ

Ɏӂᶁ 34-ȳ50-ế 64 ktП ҙ ɏȲиᵑ CIRAẒ ╦ч П

ҙ ᴩѩ иέȴ 

 

1.2 Џᵂ ӭ 

ӐẒד Пԓ ӭᾼ… ⇔ ᶾ ȴ ⇔

…∂ ὑ› ɦṆ ӣᶾ ɧП SUMMER

⇔ ᶾ Ȳ ϚḔḂ ⇔иέѠᾎȷ ᶾ …╓иέ֢ ȳ

֢ ᴯ ҙ ứ П ἤȲ ӣὑү ᾼ ҙ ứ

Ȳ ∂Ӵ ҙ ᶾ Ȳ ẁᵂ ᴯϱ ṿӣȴѿϱЏᵂҔᵶ֢

ȳ֢ ᴯП ҭ ҙ ן ȳиέȳ ҙ ᶾ ȴѿ

ϯиᵑ Ὑ ϚדɎӐדɏ ᴩПׁשṅЏᵂếḔ ϡד Пѻ שׁ

ṅѠ֣ȸ 

(Ϛ) Ḃ SUMMER ӣὑ ⇔ ПиέѠᾎ 

ᶝ› ỗ ɦṆ ӣᶾ ɧМȲБ

SUMMER ⇔ ᶾ ȴSUMMERᶾ ѻ ᴕ Dong and Zhang (2016)

Ἤ ҏП OBESTѠᾎȲ… Ṇ כ 12Њ ⇔ ֤Ȳ╚ ҏ

Ṿᾼ› כ֤ ӂᶁȲṳṼױᵂⱢṆ Пה ⇔ Ὠȴ 

Ӧ Ὠכ ᵫБ῀Ȳ֢ Ṇ Л֝ᾼ֯׀ה ⇔ Ȳ ṷ

ṿӣ SUMMER ᶾ ╚ כ Ӽצ ȲẂֽȸ כ Ɫ 1

SUMMERᶾ צ ṾП ⇔ Ɏ  2ɏȴױ Ҡ ч╣Ϡ֢ Ṇ

Пה Ɏ ᵅᴷ ⇔ȲẔМяѿԓ ה ᵅᴷḆֵɏȴה

ѿכ 0ȳ 6Њ П ⇔ ӔɎCalibration00ế Calibration06

ɏȲᵀ Ὠד ὑӑ ӔП SUMMER ⇔ Ḃ Ȳ ═֯›

36Њ вɎ  3ɏȴ╝Ӑד⇔ П ⇔ иȲ∂ ὑɦṆ

ӣᶾ ɧ ὨȲכ Л֝ᾼ ӔѠᾎȲѻ ӭ … ҟ ֢

Ṇ ה ᾼṆ ἤ ȲѿḂ SUMMERП ⇔ ϩȴ 

(ϡ) Ҡ П֢ ҙ Ȳ ᴩṆ ἤ иέ 

ҙ …╓ М ẞ  Ɏ ϱ ҙ ѿӂᶁ

ᵂⱢ  ɏȲ Мїᾼ ȴ ᾿ ṳ ẞ Мᾼӂᶁ
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ṳЛ ὔȲӭ›ᾼ֮ ȳ Ἠ ẞ М ᾼ Ȳ

Ȳứױ֪ ҙ Ȳ Ѿ Ԋ ╦ ч П ₇ȴӦ ╦ч П

Ȳắ ὑЛ֝ᾼ ╦ ếч ѠᾎȲ֢ ᴯП ₇ Ӈứצ Ȳ

ҵȲ֯ױ ϱҠẁ ᾼ Ἠ ѽᾼ ᾓϯȲӭ› ᾼ ṳ

ḥצϚ Ӕ ᾼ ҠᵂⱢ ȲҒϱ֢ ὑ ҙ ᾼứ Ѡᾎế ẁᾼד

₇Л ֢‹Ȳ╥╝ӭ֝ד ᾼ ҙ Ṇצ֢ ἤᾼ ȴ 

ѿϯ ᵫМ ϡ Ю ӐׁשṅṿӣП ֢ ₤ ứ ȷ Ϯ

Ɫ֢ П ҙ ἤиέȲв ӼҔ╗ Пᶁ оѩ Ȳ

ṳȷ ҳ Ɫ SUMMER ⇔ Ѡᾎ оП Ὠȷ Х Ɫ ӑẃЏ

ᵂȴ 
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 1  › ɦṆ ӣᶾ ɧׁשṅ ᵫ 76ȴ

SUMMERɎכ Ɫ 1ɏ Ṇ ӂᶁ Л֝ ⇔ ᾼ ɎPODɏế

ɎFARɏ ᵉ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22 

 

 

 

 2  › ɦṆ ӣᶾ ɧׁשṅ ᵫ 71Ɏaɏȴ

SUMMER ѿ 12 Њ Є ᶧȲ ậ ᵅᾼ› 5 ֤כ Ȳ

ѿכ  1 ẞ 5 Є ∟ậ ӂᶁȴЛ֝ ᴥᾼ 

ῶӱЛ֝ᾼכ Ȳּמᴥ  ⁄╥Ṇ ӂᶁП ɎEnsemble meanɏȲ

פᴥמּ ц ῶӱ ậכ ד 1  ὑṆ ӂᶁ ᾼḂ ѩẂȲ ᴥϫֿ

⁄ῶӱɦEnsemble mean  SUMMERɎM=1ɏ֯׀ ɧ ϱ Ṝ 

95%‒їѬ ȴ МҔᵶ ECMWFȳNCEPȳTAPEX  WEPS ҳ ה ᶁ

оᾼ Ἤכצ ȴ 

 

 

 3  › ɦṆ ӣᶾ ɧׁשṅ ᵫ 87Ɏaɏȴᴕ

⇔Ɏ Є Ȳm/sɏCalibration П ⇔ ὨȴCalibration 

00 ế Calibration 06 Ɫ֢כ ᾿ ה Ȳиᵑѿ  0 ц  

6 Њ ⇔ ӂ Ȳԛ  SUMMER M=1 ⇔ П Ὠȴ 
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ϡ ȳׁשṅѠᾎ 

2.1  Ю  

Ӑ Ϛד ֯ ֢ ȳ֢ ᴯП ҙ Ȳṳ ᴩṆ ἤ

иέȴѿϯ Ю ӣᾼ ҙ ȲиⱢ Ṿ ц CIRAП ╦ ₇

ẒЄ ȸ 

 

A. Ṿ  

a. ֥ Мї( Joint Typhoon Warning Center, JTWC)  Ṿ

( Best Track)  

    JTWC ϱҠậ ד1945 ᴫҖыӂ◦ П Ȳᴞ ד2001

JTWCỞ ẁ 35 ktП‍ ֣ἤ ҙ ȲẞϠ Ȳד2004 ҵ ẁ 50-ȳ64-

ế 100 ktП ҙ Ȳṳѹѿ 34 kt ҙ ậ҅ 35 kt ҙ ( Song and 

Klotzbach 2016)ȴӭ› JTWCҠậ ᾼ Ṿ Ҕᵶ Є ȳМїᴯ

ȳМї ế ҙ ( 10ᴏ ПϚи ӂᶁ 34ȳ50ế 64 kt) Ȳ

Ẃṓῶ 1ȴ Ṿ ḕ 6Њ Пᴯ Ȳ֯ ∟ JTWC

ứ ᾼᴯ Ȳ ѩד Ṿ ᴯ ӔП ⇔ Ҡ

120 nmȴJTWC Ṿ Ϸ ẁϚи ӂᶁ ⇔ᴷ Ȳѻ … ᴕ Dvorak

ה ( Dvorak 1975, 1984 and 1995) ȴ ᴖȲ JTWC ᾼ ԉ ( Area of 

Responsibility, AOR)Мצṷ ṿӣϫи ӂᶁ ȲϭϚи ӂᶁ ѩϫ

и ӂᶁ 14%( Chu et al. 2002)Ȳ֪ױȲ ѩ JTWC Ṿ Ẕ

҃ ᴯ ȲӇ ᵑ ȴ 

)דԌȸ1945-2017ד - ד2018 6ѣ 27ѡБ Ӂ ד2017 Ȳ═

Ḇ М)ȴ 

- ẁ ȸ00ȳ06ȳ12ȳ18 UTCȴ 

- ҙ ȸϚи ӂᶁ П 34ȳ50ế 64 kt 

- ‍ ֣ἤȸиⱢὧҖȳὧ⁮ȳᴫ⁮ếᴫҖҳ ȴ 

 

b. МҶ ᶝ Ṿ  

ⱢϠế JTWC ֝ Ȳṳᴕ Ẓ ᾼᶙ ἤȲӐ ֯ М

Ҷ ᶝП ҭ Ȳѻ ӣ ᶝ ẁП Ṿ Ȳ

Ҕᵶᾼ ȸצ Мї ȳМїᴯ ȳ Є Ȳếϝ ( 15.43 m/s)ȳ



24 

 

ϫ ( 28.29 m/s) ҙ (ϫи ӂᶁ ) Ȳ Ẃṓῶ 2ȴ 

ᴟדԌȸ2007ד  - ═)ד2017 Ḇ М)ȴ 

- ẁ ȸ00ȳ06ȳ12ȳ18 UTCȴ 

- ҙ ȸϫи ӂᶁ Пϝ ȳϫ  

- ֣ἤȸ Ϛצ ҅ῶṳӑ иⱢҳ ȴ 

 

c. МҶ ᶝ  

    ӐׁשṅӼ МҶ ᶝ МП ҭ Ȳв Ҕᵶ

Мї ȳМїᴯ ȳ Є Ȳếϝ ( 15.43 m/s)ȳϫ ( 28.29m/s)

ҙ (ϫи ӂᶁ ) Ȳ Ẃṓῶ 3ȴ 

דԌȸ1958ד - ṤЭȴ 

- ẁ ȸ 

ϱ ȸḕ 3Њ ( 0230ȳ0530ȳ0830ȳé.2330)ȷ 

ϱ ȸҒ ḕ 1Њ (ḕ 15и)ȴ 

- ҙ ȸϫи ӂᶁ Пϝ ȳϫ  

- ֣ἤȸ Ϛצ ҅ῶṳӑ иⱢҳ ȴ 

 

МҶ ᶝ Ṿ ЄᾼЛ֝֯ὑȲ

ᶝ Ӂ ϱȳ ϱ ứ ᾼ Ȳ Ṿ ⁄ḕ 6Њ ȲЛ

ὑ Ȳ ẁ  ᾼ ȴ 

 

d. ѡӐ ( Japan Meteorological Agency, JMA) RSMC Ṿ  

    ѡӐ RSMC( The Regional Specialized Meteorological Center) Ṿ

ẁᴫҖыӂ◦ц⁮М ϱП ȲҔᵶȸ Мї ȳМї

ᴯ ȳϫи ӂᶁ Є ếϫи ӂᶁ 30ȳ50 ktПвҵҙ Ȳ

Ẃṓῶ 4ȴ 

Ԍȸᴞד - ד1951 ṤЭȴ 

- ẁ ȸ00ȳ06ȳ12ȳ18 UTCȴ 
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- ҙ ȸϫи ӂᶁ П 30ȳ50 kt 

- ‍ ֣ἤȸиⱢ NȳNEȳEȳSEȳSȳSWȳWȳNW Ἠ Ԛ 9

и ȲᵀЛ╥ḕ צ 8 ᾼ Ȳ ẁ ᾼ

ҙ ȴ 

 

B. CIRA ╦ ₇ 

a. CIRA Dvorak Fix -Based Wind Radii 

 CIRA Dvorak Fix-Based Wind Radii( Ɫ CIRA Dvorak) Ɫ

CIRA( Cooperative Institute for Research in the Atmosphere) ẁᾼ ҙ

Ȳ ה ϚⱢ.txtȲҠ ẁᾼ ȸצ Мїᴯ ȳ Є ȳМї

ếѿ ⱢМїҳ ᾼ ҙ (Ϛи ӂᶁ 34ȳ50ế 64 kt) Ȳצ

ḕ 6Њ ẁϚ Ȳ Ẃṓῶ 5ȴ 

ѻ Dvorak( 1984)ᾼѻ ᵒứᾎȲ ֥ Knaff et al.( 2014)ᾼѠᾎӦ

ҵמּ ᴷ ᾼ ҙ ȴ Ϛ ◕ Dvorak( 1984)ѠᾎҠ ᾼ

⇔ȳ ⇔Ȳế в ᾼṛ֣ (Ӧϱ П ⇔ếМїᴯ ᵒứ)Ȳ

ṷ Ҡѿӣὑ ϡ ◕ Knaff et al.( 2014)ѠᾎȲ ֥ ֝ Ӽᴕ ᾼ

‍ ἤȲṳṿӣ modified Rankine Vortex∂Ӵ ᾼ ( Knaff et al. 

2016)ȴ 

Ԍȸᴫыӂ◦ᴞד - ד2016 (ᵀЛ╥ḕ צ )ȴ 

- ẁ ȸ00ȳ06ȳ12ȳ18 UTCȴ 

- ҙ ȸϚи ӂᶁ 34ȳ50ế 64 kt 

- ‍ ֣ἤȸиⱢὧҖȳὧ⁮ȳᴫ⁮ếᴫҖҳ ȴ 

 

b. CIRA Multiplatform Satellite Surface Wind Analysis ( Experimental)  

CIRA Multiplatform Satellite Surface Wind Analysis ( Ɫ CIRA 

Multiplarform)Ɫ CIRA Ἤ ẁᾼ Ѭӂ ПϚ( Knaff et al. 2011)Ȳ

ѿ ᵧ Ȳ ᵒứ ⇔Ɫ רּ) Мїứ ⱢϚи

ӂᶁ ЄὑḕЊ 62 km)ѿϱ Ȳ֯ ӢỄ вḕ 6Њ ẁиέ Ὠ(

Ҡ ḕ 3 Њ Ϛ )ȴӭ› CIRA Multiplatform Satellite Surface 

Wind AnalysisҠ ẁᾼ ȸМצ Є (Ὼ 700ᴍἂ)ế֮ Ѭӂ ȳ

Мїᴯ ȳӦּמҵ ᴷП Є ȳ Є ȳ ӂ ếҳ ᾼ

ҙ (Ϛи ӂᶁ 34ȳ50ế 64 kt)ȴ 
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Ɫ ֵ֥ ӂүȲ Knaff and DeMaria( 2006)ᾼⅎ и

έ∟Ȳ П М Є (Ὼ 700ᴍἂ) ȴԛӦМ Є П ȲṼ

ᾼ Single columnѠᾎ Ɫ֮ ȴ 

иέѠᾎᾼױ ẃᴞХ ӂүȲиᵑⱢ ASCAT ȳ ╦МїП

М Є ȳּמҵ ȳAMSU( Advanced Microwave Sounding Unit)ѿц

Ӧ QuikSCAT ҟ Ἤ ᾼ֮ иέ ȴẔМȲּמҵ Ҡ Ɫ

ᴩ ⇔Пϡ ( Mueller et al. 2006)ȲAMSUҠѿ ẞϡ ᾼ ⇔ Ȳԛ

Non-linear balanceѠ Ҡ∟ה Пϡ Ѭӂ ( Bessho et al. 2006)ȴ

ҵȲᴕױ Л֝ ᾼ ἤȳ ᾼ Ὲ έ⇔ Ȳ֢ӂүᾼ ֯

ᾼ вȳ ҵếҵ ​ ϱӼצЛ֝ᾼ ȴẂּֽמҵ ӣ ὑ

ҙ 182 kmвП ( Knaff and DeMaria 2006)ȷAMSU⁄ ӣὑҙ 100 km

ѿҵȲ П ᴷȷ ẁ ᾼ QuickSCAT⁄ ӣὑҙ 250 

kmвȲṳѹ֯ ​ ế ₇ ὔắẞ ȷ ⁄Лắ ҙ

ạȲ Ẃ ṓ  4ȴ 

Ԍȸᴞד - ד2015 ṤЭȴ 

- ẁ ȸ00ȳ06ȳ12ȳ18 UTCȲ Ҡ Ғᴟḕ 3Њ ȴ 

- ҙ ȸϚи ӂᶁ П 34ȳ50ế 64 kt 

- ‍ ֣ἤȸиⱢὧҖȳὧ⁮ȳᴫ⁮ếᴫҖҳ ȴ 

      Ӧѿϱ ЮҠ῀Ȳ֢ ᾼ ҙ ứ ế ₇ צ ȲẂֽМҶ

ᶝȳѡӐ ѿϫи ӂᶁ ȲJTWCȳCIRA ╦ ₇⁄╥ṿӣϚ

и ӂᶁ ứ ҙ ȴẔ҃ϭֽ֢ ᴯứ П   Л֝ȲἨצ

῏╥ᵡиⱢҳ ẁ ҙ éȲ ṷӼ╥Ӑ иέѩ ֢

ҙ ἤ ᾼᵺ ПϚȴ 

 

 

2.2  ֢ ᴯ П ד  

2.2.1 ֢ ᴯ Ὑ 

 Ӑׁשṅ Ԓиέ 2007ᴟ )דԚϫד2016 3.5.1 ᴯᶁ о иέ

ḂⱢ 2007ᴟ П(דԚϫϚד2017 ҭ ἤȷṿӣ Ҕᵶ JTWCᴫ

Җыӂ◦ Ṿ ȳМҶ ᶝ Ṿ ếМҶ ᶝ ȴ֢

П Ὑ ṓ 2.1 Ȳ֢ ₤ ὑ֢ד⇔ / ᴕῶ 6ȴױ

ҵȲׁשṅӼиέ CIRA ד2015 П Multiplatform Satellite Surface Wind 
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Analysis( Experimental) ד2016 CIRA Dvorak Fix-Based Wind Radii

Ȳṳὑῶ 7 ֢ ẃ П ҙ ṿӣ ᴯȴ 

 Ӑׁשṅӭ Ɫ ӣὑү ᵂ П ҙ иέᶾ Ȳ֪

֯ױ ПῴԒᴩ Л֝ ᴯ ᾼ Ɏᵶ ⇔ȳ ҙ ɏП ȴ

ⱢḖ Ḇⅎ П Ȳиέ ’ МҶ ᶝỄ֤П ȴ Ϯ

П Ὠᵧ Ȳ JTWC ȲӐׁשṅ ậṆ ⇔֯ TSѿϱП

ᴩиέȲṳᾘӣẔ ⇔и ᾼ ȸTS( Є ֯ 34 ktᴟ 63 kt)ȳTY(

Є ֯ 64 ktᴟ 129 kt)ế ST( Є Єὑ ὑ 130 kt)Ϯ ȴ иέМҶ

ᶝ Ȳ⁄ṿӣẔ ⇔и Ȳ ậ ⇔֯ ⇔ ѿϱП Ȳи

Ɫȸ ⇔ ( Є ֯ 17.2 m/sẞ 32.6 m/s)ȳМ⇔ ( Є ֯ 32.7 

m/sẞ 50.9 m/s) ( Є 51 m/sѿϱ)Ϯ ȴ 

֝ JTWCȳCIRA МҶ ᶝ ȲԒ ᴯɎktɏ

ⱢМҶ ᶝṿӣП ᴯɎm/sɏȲԛѿМҶ ᶝПứ Ɫ Ȳ ậ ⇔

֯ ⇔ ѿϱП ᴩ Ȳ ∟П ֽῶ 8ἬӱȲױḔ иέ

ᴯ ϚȲṳӑ JTWCϚи ӂᶁ Ɫϫи ӂᶁ ȴἨ֪

⇔ ἨӢỄ Л Ȳῶ 8МҠѿכẞ 2007ẞ דϫד2016 JTWCП

ꞋЊὑ ὑМҶ ᶝ Ṿ П ȸѿ ⱢẂȲד2008 ⇔

ђ ֯МҶ ᶝᾼӢỄ ứ Ɫ 2008-08-10 06:00 ~ 2008-08-11 00:00 LSTȲ

ᵀ JTWC֝ ◕М⁄ӑנּצ ȷ֝ ֮Ȳ2016דП ⇔ ế ⇔

ԁȲ ֯ JTWCМצ ϯּנ Ȳᵀ֪ Є ṳӑ ⇔ Ȳ ⇔

⁄╥֯ JTWCМḥנּצ Ȳ╝Ϯ Ꞌӑ ԝϤῶ 8Мȴ 

 ֝ иέ ᴯ ȲⱢḖצϚ П Ӑ ȲӐׁשṅѿ ֤

ȳדȳѣȳѡế Ẓ ậᶁ оиέ( Homogeneous)ȴׁשṅМ ᴯ

ҔᵶɦJTWC ᶝ Ṿ (ῶ 9)ɧȳɦJTWC ᶝ Ṿ

ᶝ (ῶ 10)ɧ ɦJTWC ᶝ Ṿ ế CIRA ₇(ῶ 

11)ɧȲẔМ ᶝ ד юȲ╝ ֯ 3.5.1 ∟ҒϤ

ȴ 

2.2.2 Ԛᴴ Пứ  

 ⱢϠ Ԛᴴ ϯȲ‍ ֣ἤ ҙ ᾼ оȲӐׁשṅṼ МҶ

ᶝ ϱ ắὧҖủ Ἠ ắᴫ⁮ ☼ П ế

Ȳиᵑứ Ɫ ὧҖủ Ԛᴴ Ἠ ᴫ⁮ ☼Ԛᴴ Ẓ ₤(ֽῶ 12Мқᾶ

( 2008)ȳ ( 2008)ȳ Ἦᵌ( 2009)ȳ ( 2010)ế ᵓ( 2012) )ȴѿϱ 5

ПԚᴴ Ṥ ϱ Ȳᵛῶ 12М 4 МҶ ᶝ

Ở ế 5 МҶ ᶝ ḇ ȴ 

ⱢḖ Пᶙ ἤȲ╝ҫӦМҶ ᶝ П Ӂ ᾓῶ

Ȳ╚ צ ắ ὧҖủ Ἠ ᴫ⁮ ☼ П(ֽῶ 12М



28 

 

( 2008)ȳΰ ( 2009Ȳ  5ȳ  6)ế⁮ ( 2011) )ȲẆϤԚᴴ ₤

МȲ ᴖ֪Ɫ ṷ ӑ ὙԚᴴ Ӣ Ȳ╝ׁשṅ ᴕᴦ ( 2013)

Ԛᴴ Пứ Ȳѿ Ở Ӂ ϱ ᾼⱢ Ὕ00Ȳṳ ậὝ00›

24Њ ᴟὝ00∟ 36Њ вП ȴ ϱ Ӂ ֝ῶ 12М 3

ϱ Ở ȴ 

∟ иⱢϮ ₤ȲиᵑⱢȸắὧҖủ Ԛᴴȳắᴫ⁮ ☼Ԛᴴ

Ԛᴴ Ɏ ԓ Ԛᴴ П ɏȴ 

 

2.2.3 RI Пứ  

Kaplanế DeMaria ( 2003) 1989ᴟ ד2000 ȲЄᴫ◦ 24Њ

вП ⇔ оȲѿ 5%ᾼ ⇔ оⱢ  Ȳứ 2֯4Њ в

⇔ 30 kt Ɫᶶ ( Rapid Intensification, RI)ПṆ ȴӐׁשṅ ᴕ

Kaplanế DeMaria( 2003) RIПứ Ȳṳ ᴕ МҶ ᶝ Ȳ ⇔ ὑ

⇔ ( Є Єὑ 17.2 m/s)П ȴᴞ JTWC Ṿ ȳМҶ ᶝ

Ṿ ếМҶ ᶝ МȲ╚ ҏ Ӕ Ӣ RIП (

ֽῶ 13ἬӱȲRI ԝῶ ṓῶ 14)ȴӦῶ 8ếῶ 13

Ҡ῀Ȳ2007דᴟ ד2016 Ȳḕדӂᶁצ 4.9 Ӣ RIȲ RIᾼ

ᴾԓ ᾼѩẂṳЛ ( 130/5265 ~ 2.47%)Ȳᵀ ⇔ᶶ ᾼ

ȲӼҠ ẃḳ Ȳ╥╝Ӑׁשṅ ᵑ RI ᴩ ȴ 

 

2.2.4 оиέПứ  

 Ӧὑḕ ҭ ᾼӢכ ԈꞋЛ֝דȲṿ ḕ ᾼ ⇔Ϸ

Л֝דȲӐׁשṅ Ɫ֯ ҭ П ⇔ȳ Ȳḕ

ἤᾼ Ӈ Ҡ Ȳ╝ Ӧ оиέ о ӢỄ ᾼ

ȴ 

ṅѿḕשȲӐׁױ֪  Ϛ ⇔֯   (МҶ ᶝȸ ⇔

Ȳ Є Єὑ 17.2 m/sȷJTWCȸTSȲ Є Єὑ ὑ 34 kt)ѿϱП

Ɫ о ȲẔ∟ḕϚ ᾼ ⇔ȳ Ꞌ ѿ ᾼ

⇔ȳ (ҠиⱢԓד ὑ 34 ktȷҫҵצиᵑד ὑ 50-ế 64 kt Ϛ

П ҙ ) ȴ о∟Ȳ иέ ᾼ ⇔ếЄЊ о╥ᵡדצ

ἤȲṳ ӑẃ∂Ӵ ѠᾎצἬ ᵗȲᵛ֯ ῀ ד ὑῴỞ

ᾼ ⇔ о Ȳ֝ Ҡ ẞ ֥ ᾼЄЊ оȴ 
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ῶ 1 JTWC Ṿ ה Ẃȴ 

 

ῶ 2 МҶ ᶝ Ṿ ҙ ה Ẃȴ 
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ῶ 3 МҶ ᶝ ҙ ה Ẃȴ 

 

 

ῶ 4 ѡӐ RSMC Ṿ ה Ẃȴ 
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 ῶ 5 CIRA Dvorak Fix-Based Wind Radii ה Ẃȴ  
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ῶ 6  2007- 2017ד ҭ П Ở ( )ȴ 

 

 

 

 JTWC 

Ṿ  

МҶ ᶝ 

Ṿ  

МҶ ᶝ 

 

CIRA:  

Dvorak Fix-Based 

Wind Radii  

CIRA: Multiplatform 

Satellite Surface Wind 

Analysis 

( Experimental)  

2007 907( 23)  548( 24)  254( 6)  0( 0)  0( 0)  

2008 888( 37)  530( 23)  322( 6)  0( 0)  0( 0)  

2009 1179( 48)  701( 22)  211( 4)  0( 0)  0( 0)  

2010 649( 34)  382( 14)  201( 5)  0( 0)  0( 0)  

2011 1015( 45)  655( 21)  145( 5)  0( 0)  0( 0)  

2012 1279( 49)  822( 25)  133( 4)  0( 0)  0( 0)  

2013 1250( 61)  799( 31)  248( 6)  0( 0)  0( 0)  

2014 1024( 43)  675( 23)  119( 3)  0( 0)  0( 0)  

2015 1965( 56)  1059( 27)  224( 6)  0( 0)  849( 29)  

2016 1106( 51)  713( 26)  241( 5)  568( 22)  531( 27)  

2017 1171( 55)  711( 27)   611( 25)  891( 27)  

ế 12433( 502)  7595( 290)  2098( 50)  1179( 47)  2271( 83)  
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ῶ 7  ׁשṅṿӣ ד2017 -2007 ҭ ( ᴯ)ȴ 

 

 *ῶӱ Є ⱢḕϚи ӂᶁȲẔ ᾼῶӱ Є Ɫḕϫи ӂᶁȴ 

 

 JTWC 

Ṿ  

МҶ ᶝ 

Ṿ  

МҶ ᶝ 

 

CIRA:  

Dvorak Fix-Based 

Wind Radii  

CIRA: 

Multiplatform 

Satellite Surface 

Wind Analysis 

( Experimental)  

֤ ɜ ɜ ɜ ɜ ɜ 

ѡ /ѣ/ѡ/ד :  ɜ ɜ ɜ ɜ ɜ 

Мї ⇔ ɜ ɜ ɜ ɜ ɜ 

Є  * ( knot)  еѐ/ּה еѐ/ּה * ( knot)  * ( knot)  

Є _IR     ( knot)  

Є  ( knot)  еѐ/ּה еѐ/ּה   

Мї ᵅ  ᴍἂ( hPa)  ᴍἂ( hPa)  ᴍἂ( hPa)   ᴍἂ( hPa)  

Є ҙ  ( nmi)   еṭ( km)  ( nmi)  ( nmi)  

֣ἤ ҙ   еṭ( km)  

(ϝ ȳϫ )  

еṭ( km)  

(ϝ ȳϫ )  

  

‍ ֣ἤ ҙ  ( nmi)  

(ҳ иⱢ 34-, 

50- ế 64- kt)  

  ( nmi)  

(ҳ иⱢ 34-, 

50- ế 64- kt)  

( nmi)  

(ҳ иⱢ 34-, 

50- ế 64- kt)  
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ῶ 8  ׁשṅṿӣ ד2017 -2007 ҭ П ( )ȴ 

 

 

 

 JTWC 

Ṿ  

МҶ ᶝ 

Ṿ  

МҶ ᶝ 

 

CIRA:  

Dvorak Fix-Based 

Wind Radii  

CIRA: 

Multiplatform 

Satellite Surface 

Wind Analysis 

( Experimental)  

2007 761( 21)  440( 24)  252( 6)  0( 0)  0( 0)  

2008 568( 20)  408( 21)  259( 6)  0( 0)  0( 0)  

2009 857( 19)  533( 21)  210( 4)  0( 0)  0( 0)  

2010 423( 14)  282( 14)  166( 4)  0( 0)  0( 0)  

2011 726( 18)  506( 21)  144( 5)  0( 0)  0( 0)  

2012 1030( 24)  653( 24)  132( 4)  0( 0)  0( 0)  

2013 907( 25)  585( 30)  248( 6)  0( 0)  0( 0)  

2014 790( 19)  511( 22)  119( 3)  0( 0)  0( 0)  

2015 1480( 25)  824( 26)  224( 6)  0( 0)  728( 25)  

2016 952( 23)  523( 26)  240( 5)  568( 22)  453( 25)  

2017 820( 37)  499( 27)   611( 25)  709( 27)  

ế 10709( 245)  5764( 256)  1994( 48)  1179( 47)  1890( 77)  
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ῶ 9  ׁשṅṿӣ ᶁד2017 -2007 о›∟П ( )ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ᶁ о› ᶁ о∟ 

 JTWC 

Ṿ  

МҶ ᶝ 

Ṿ  

 

2007 761( 21)  440( 24)  319( 21)  

2008 568( 20)  408( 21)  263( 20)  

2009 857( 19)  533( 21)  399( 19)  

2010 423( 14)  282( 14)  202( 14)  

2011 726( 18)  506( 21)  366( 18)  

2012 1030( 24)  653( 24)  505( 24)  

2013 907( 25)  585( 30)  416( 25)  

2014 790( 19)  511( 22)  354( 19)  

2015 1480( 25)  824( 26)  642( 25)  

2016 952( 23)  523( 26)  396( 23)  

2017 820( 37)  499( 27)  375( 25)  

ế 10709( 245)  5764( 256)  4237( 233)  
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ῶ 10  ׁשṅṿӣ ᶁד2016 -2007 о›∟П ( )ȴ 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ᶁ о› ᶁ о∟ 

 JTWC 

Ṿ  

МҶ ᶝ 

Ṿ  

МҶ ᶝ 

 

 

2007 761( 21)  440( 24)  252( 6)  45( 5)  

2008 568( 20)  408( 21)  259( 6)  54( 5)  

2009 857( 19)  533( 21)  210( 4)  47( 4)  

2010 423( 14)  282( 14)  166( 4)  28( 4)  

2011 726( 18)  506( 21)  144( 5)  39( 5)  

2012 1030( 24)  653( 24)  132( 4)  28( 4)  

2013 907( 25)  585( 30)  248( 6)  52( 6)  

2014 790( 19)  511( 22)  119( 3)  25( 3)  

2015 1480( 25)  824( 26)  224( 6)  64( 6)  

2016 952( 23)  523( 26)  240( 5)  45( 5)  

ế 8494( 208)  5265( 229)  1994( 48)  427( 47)  
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ῶ 11  ׁשṅṿӣ ᶁד2017 -2016 о›∟П ( )ȴ 

 

ῶ 12  ׁשṅṿӣ ד2017 -2007 ҭ Ԛᴴ Ὑ( Ɫ LST)ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ᶁ о› ᶁ о∟ 

 JTWC 

Ṿ  

МҶ ᶝ 

Ṿ  

CIRA Dvorak  CIRA 

Multiplatform  

 

2016 952( 23)  523( 26)  568( 22)  453( 25)  212( 21)  

2017 820( 37)  499( 27)  611( 25)  709( 27)  201( 24)  

ế 1772( 60)  1022( 53)  1179( 47)  1162( 52)  413( 45)  

Ԍ ֤ ϱד  

Ở  

МҶ ᶝ 

 

Ở  

МҶ ᶝ 

 

ḇ  

Ԛᴴ ₤ 

2008  2008-09-27 08:30 2008-09-26 23:30 2008-09-28 13:15 ὧҖủ Ԛᴴ 

2009 ΰ  2009-10-04 05:30   ὧҖủ Ԛᴴ 

2010  2010-10-21 17:30 2010-10-21 08:30 2010-10-22 16:15 ὧҖủ Ԛᴴ 

2008 қᾶ  2008-07-17 02:30 2008-07-17 23:30 2008-07-18-07:15 ᴫ⁮ ☼Ԛᴴ 

2008  2008-07-27 02:30   ᴫ⁮ ☼Ԛᴴ 

2009 Ἦᵌ 2009-08-06 08:30 2009-08-09 11:30 2009-08-10 05:30 ᴫ⁮ ☼Ԛᴴ 

2011 ⁮  2011-08-27 20:30   ᴫ⁮ ☼Ԛᴴ 

2012 ᵓ 2012-06-19 20:30 2012-06-19 05:30 2012-06-21 05:30 ᴫ⁮ ☼Ԛᴴ 

2017  2017-07-30 03:30 2017-07-30 03:30 2017-07-31 00:30 ᴫ⁮ủ Ԛᴴ 
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ῶ 13  ׁשṅṿӣ ד2017 -2007 ҭ ᶶ (RI) ( )ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ԍ JTWCד

Ṿ  

МҶ ᶝ 

Ṿ  

МҶ ᶝ 

 

CIRA:  

Dvorak Fix-

Based Wind 

Radii 

CIRA: 

Multiplatform 

Satellite Surface 

Wind Analysis 

( Experimental)  

2007 39( 10)  11( 4)  3( 1)  0( 0)  0( 0)  

2008 34( 8)  7 ( 4)  0( 0)  0( 0)  0( 0)  

2009 37( 10)  19( 7)  0( 0)  0( 0)  0( 0)  

2010 13( 4)  3( 2)  0( 0)  0( 0)  0( 0)  

2011 30( 9)  6( 2)  0( 0)  0( 0)  0( 0)  

2012 35( 9)  12( 4)  0( 0)  0( 0)  0( 0)  

2013 47( 11)  24( 7)  0( 0)  0( 0)  0( 0)  

2014 46( 8)  18( 6)  0( 0)  0( 0)  0( 0)  

2015 77( 17)  9( 5)  0( 0)  0( 0)  36( 13)  

2016 55( 12)  21( 8)  0( 0)  23( 12)  30( 10)  

2017 78( 8)  3( 3)   18( 8)  19( 6)  

ế 491( 106)  133( 52)  3( 1)  41( 20)  85( 29)  
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ῶ 14  ׁשṅṿӣ ד2017 -2007 ҭ ᶶ ( RI) П ԝῶȴ 

 ֤  Ԍד

 

2007 

JTWC Ṿ  ᴏ ȳқὯốȳּד ȳ ἂȳ ȳ ἂȳ ֛ȳ ừȳӞẏȳ  

CWB Ṿ        қὯốȳּד ȳ ἂȳ  

CWB                        ἂ 

 

2008 

JTWC Ṿ  ȳ₉ ѩȳṟ ᵌȳֽ ȳқᾶ ȳ ᵌ ȳ ȳ ҡϩ 

CWB Ṿ  ȳ        ṟ ᵌȳ              ᵌ ȳ  

CWB   

 

2009 

JTWC Ṿ  ộỌȳᴏ вȳ ȳᴏ ȳΰ ȳ ȳ      ȳ ȳὕ ȳ■֛Ἦ 

CWB Ṿ  ộỌȳᴏ вȳ      ᴏ ȳΰ ȳ        ּד ȳ ȳ  

CWB   

 

2010 

JTWC Ṿ  Ṿΰȳ ȳ қȳ ᵄ  

CWB Ṿ        ȳ        ᵄ           

CWB   

 

2011 

JTWC Ṿ  Ồ ȳҼ ȳ қȳ♠ᵌȳ⁮ ȳ ῧȳ Ọȳ ȳ  

CWB Ṿ                          ⁮ ȳ ῧ 

CWB   

 

2012 

JTWC Ṿ  ȳЍᶪȳὯἮ ȳϮђȳӁἮ ȳщ ȳ ȳṖ ȳ ₵ 

CWB Ṿ              ὯἮ ȳϮђȳ        щ ȳ        Ṗ  

CWB   



40 

 

 

 

 

 

 

 

 

 

ῶ 14  ׁשṅṿӣ ד2017 -2007 ҭ ᶶ ( RI) П ԝῶȴ 

 

2013 

JTWC Ṿ  ȳּד ȳᵓố ȳ ȳ ἂȳ ȳО ȳ ȳщẏȳя ȳ ϩ 

CWB Ṿ  ȳ        ᵓố ȳ ȳ            О ȳ      щẏȳя ȳ ϩ 

CWB   

 

2014 

JTWC Ṿ  ₉ ѩȳ ȳ ȳђ ȳ₉ ȳ ớȳ ȳ  

CWB Ṿ  ₉ ѩȳ ȳ ȳђ ȳ₉ ȳ                 

CWB   

 

 

 

2015 

JTWC Ṿ  ȳ ῧȳ ȳҽ ȳ ȳḌ ȳּד ὒȳ ȳщ ȳ ȳ⁮қȳὕ ȳ

Ӫ ȳּמ ȳ Ḙȳ ῧὨȳᴏᵌἮ 

CWB Ṿ  ȳ                                            щ ȳ ȳ⁮қȳ 

                    ῧὨ 

CWB   

CIRA Multiplatform         ῧȳ ȳ            Ḍ ȳ■ ὒȳ ȳщ ȳ ȳ⁮қȳ     

Ӫ ȳּמ ȳ Ḙȳ ῧὨȳ       ᴦ  
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ῶ 14  ׁשṅṿӣ ד2017 -2007 ҭ ᶶ ( RI) П ԝῶȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2016 

JTWC Ṿ  Ọȳᴏ ȳ ȳ Ṿȳ ȳῢ ȳ ȳ қȳ ȳ⁮ ȳ ІЍȳ 

      Ҽᵄ  

CWB Ṿ   

CWB  Ọȳᴏ ȳ ȳ        ȳῢ ȳ              ȳ⁮ ȳ         

      Ҽᵄ  

CIRA Dvorak  Ọȳᴏ ȳ ȳ Ṿȳ ȳῢ ȳ ȳ қȳ ȳ⁮ ȳ ІЍȳ 

ộỌ 

CIRA Multiplatform  

 

Ọȳ       ȳ Ṿȳ ȳῢ ȳ ȳ        ȳ⁮ ȳ ІЍȳ 

     Ҽᵄ  

2017 CIRA Dvorak ȳ ȳщ ȳⱵ ȳ ᵓȳḌ ȳқᵘȳ  

CIRA Multiplatform  ȳ ȳ            ᵓȳḌ ȳ      ȳ Ἦ 
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 4  CIRA Multiplatform Satellite Surface Wind Analysis ( Experimental)

ה Ẃȴ Ɫ ד2017 7ѣ 4ѡ 0000UTC⁮ П ╦ч

ȲҿϯṔצ‍ ֣ἤП ҙ ȴ 

 

 
 5  МҶ ᶝ П Ӂ ᾓῶ ȴѿ ΰד2009

ⱢẂȲ Ӂ ᾓῶМ ӱΰ ὧҖủ ԚᴴȲᵀ

М Ὑү ắ ҵ ☼ ᴖצ ​(  6)ȴ 
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ΰד2009  6  П ϱ ϱ ȴ 
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Ϯ ȳ ἤиέ 

3.1  JTWC Ṿ  

3.1.1 Ӑ ἤиέ 

 Ӑׁשṅ Ԓ JTWC Ṿ ᴩϫד ἤиέȲ  7Ɫ

2007ᴟ ד2016 JTWC Ṿ ֢ П ӂ иᵉȴӦ МҠ῀Ȳ

2007ᴟ ד2016 ӂᶁМї Ɫ 962.6 hPa(  7 ( a)) ȲϚи Є Ɫ

80.59 kt( 41.46 m/sȲ  7 ( b)) Ȳ Є ҙ Ɫ 23.02 nm( 42.63 kmȲ  7 

( c)) Ȳ34-ȳ50-ế 64 ktП ҙ иᵑⱢ 102.37 nm(ּפ 189.59 kmȲ  7 

( d)) ȳ58.33 nm(ּפ 108.03 kmȲ  7( e)) ế 37.8 nm(ּפ 70.01 kmȲ  7 ( f)) ȴ

ϫד ṳЛ╥ иᵉȲṳѹד ὑӂᶁȲ ⇔ᾼ ӂ ӭ Ӕ

ӂⱢֵȴ 

  8ế  9ῶӱד ⇔ế ᾼ ȴ  8( a)ȳ  8( b)МȲҠ

ѿכẞЛ֝ד ⇔ᾼᾌ Ȳᵀ ṷᾌ ṳЛϚứч╣֯ ҙ ϱ(  

8( c)ế  9)ȴ 

ϚḔиέ ⇔ ӂᶁҙ П …Ȳ֯ױӂᶁҙ …ѿὧҖȳὧ⁮ȳ

ᴫ⁮ếᴫҖҳ П ӂᶁ ȴ ⇔иᵑ 34-ȳ50-ế 64 ktП

Л֝ ҙ ᴩѩ Ȳϫד Ὠֽ  10ἬӱȲѿ 34-ȳ50-ế 64- ktЛ֝

⇔ и Ȳ Є ҳ П ҙ ד ἤ֯ᴫҖ Ɫ

Ȳὧ⁮ ᵅȲὧҖếᴫ⁮ ⁄ỰМȴЄὂᴖṕȲ ⇔ П ҙ

Є ᾼד ἤ Њȴ 

ṅשׁ  оЛ֝ ⇔П ҙ Ȳѿ 34 kt ҙ ⱢẂȲ  11М

Ϡҳ М TSȳTY ế STYᾼ ҙ ȴҳ ӂᶁᴖṕȲTSȳTY

ế STYᾼҙ иᵑⱢ 77.80 nm( 144.09 km)ȳ123.18 nm( 228.13 km)ế 135.98 

nm( 251.84 km)  (  12 ( a)) ȴ  12М Ὑϫד МЛ֝ ҙ ᾼ оȲ

 12 ( b) 34 kt ҙ Є Ὼ 300 nm ( 555.60 km)Ȳ50 kt ҙ Є

צפּ 160 nm ( 298.32 km)Ȳ64 kt ҙ Є ᵅὑ 100 nm( 185.20 

km)ȴ 

 Ӑ ϚḔ 34 kt 50 kt ҙ ѩ (  13ế  14)иέȴ

JTWC֢ד⇔ 34 kt 50 kt ҙ Пѩ ֯ 0ẞ 11П Л Ȳѹѩ оꜙ

Ȳϫד ѩ Ɫ 2.04ҏ Ȳϭ ѩד2016 ᾼ Ὑ Њȴ

 14Ҡṓҳ ᾼѩ ד о Ϛ Ȳ ӱ 34 kt 50 kt ҙ ѩ

֢֯ М ṳЛὙ Ȳҳ ὑ 2007ᴟ ד2016 ѩ Ɫפּ 2.18ȳ
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2.16ȳ2.15ế 2.16ȴ 

 Ἥ 2.2.4 Ȳׁשṅ Є ếӂᶁҙ Ở оȲ ẞ  15П

ᵉ ȴ  15( a)МҠѿכẞȲ2007ᴟ ד2016 П ȲẔ Є כ

 ᾼ Л ῴᶮכ TS П 5 ȲẔ 34 kt ҙ ꞋҠ ⱢῴỞᾼ

5 ѿϱ( ṷ ֯  16ế  17М )ȴ50 ktȳ64 kt ЄЊ

о ⇔П ד ἤ ᵅ(  15( b)ȳ  15( c) )ȲẔ ἤⱢ ⇔ Ɫ Ȳ

ᵀ 50 ktȳ64 kt ЄЊכ  ⇔ ȴ ד╥ ὑῴӢכ 50 ktȳ64 kt

ЄЊ(  15( d)ȳ  15( e)) Ȳ⁄Є иᾼ Ь╥ ⇔ ҙ

ֵȲᵀ юצ╥ TY Ἠ STY֯ ⇔ Ɫ 2 ҿҢȲ ЄЊБ ẞ 5

ꜙᴟ 7 ᾼ ᶮȴ 

 ⱢϠ ֯ӢỄ ᾼ Ϛ ◕Ȳ ⇔Ἠ Ҡ Є ╚ṅשȴׁ כ

Ϡ  15( a)М 34 kt Ἠ῏  כ⇔ ᵑ П (ֽ  16Ἤ ӱȲ

Ҕᵶ ד2009 ȳ2009דΰ ȳ2012דϮђ ȳ2014ד

ȳ2015ד ế Ҽᵄד2016 )Ȳ Ẕ ⇔ế ӢỄ

ᾼ о(  17)ȴ  17( a)ẞ( d)Ɫ ҙ  כ ⇔ֵП ȲẔМ  17 

( b)ȳ  17 ( c)МȲΰ ( 2009)ếϮђ ( 2012)Ꞌ֯ ⇔ ẞ

∟ȲẔ∟ᾼ 24ế 36Њ в Ь ═ Ȳᴖ כ  17 ( d)ᾼ

( 2014)⁄Л Ȳ Ẕ ⇔ế Ꞌ ẞ ∟Ȳ∟ Ꞌ ϯ Ȳ᾿

ẞ ⇔ ῴỞ ד ȲẔ Ьצ 4 ЄЊȴ ( 2015)ếҼᵄ

( 2016)Ɫ  כ⇔ ҙ ⱢֵП (  17( e)ế( f)) ȲӦ М

Ҡ῀ Ẓ ֯ Ἠ вȲẔ ЄЊᾼ о╥ד Њᾼȴ

оᵂ ȲׁשṅҠѿכẞЛ֝ ֯Л֝ӢỄ ⇔ế ҙ ᾼ

оȲᵀ Ӧ ᾼиέȲ ẞᾼ Ь−צ Ȳӭ›Ҡ῀ ⇔ế Є

Њᾼ …Ȳ ếӢỄ ṳЛϚứצ ᾼ …Ȳ ᴕ ᾼ И

צ ֵᾼ ȴ 

3.1.2 ắԚᴴ П ἤиέ 

 ֽ 2.2.2 ╚ṅשׁ ҏԚᴴ П (ῶ 12)Ȳ Л֝ П 34 kt

ֽ  18ȴׁשṅ JTWC‍ ֣ἤ ҙ ╥ᵡч╣ҏԚᴴ ϯ

ᾼ ҙ Ȳᵛ֯ᴫ⁮ ☼(ἨὧҖủ )Ԛᴴ ϯȲ ᾼᴫ⁮

Ἠ(ὧҖ )╥ᵡצ Єᾼ ҙ ȴ 

ԒȲѩ Ԛᴴ Ԛᴴ ȴ ὧҖủ Ἠᴫ⁮ ☼Ԛᴴ

Ӣ Ȳҳ П ҙ ӂᶁ Ꞌѩ Ԛᴴ Ӣ Єȴ ᴫ⁮

☼Ԛᴴ Ӣ Ȳӂᶁѿὧ⁮ ЄҠ 27 nm(ד ὑ 50 km)ȷϭ

ὧҖủ Ԛᴴ Ӣ ȲѿᴫҖ П Є 26.36 nm (ּפ 48.82 

km)ȴ 

Ȳѩ Ԛᴴ Ӣ Ȳ ҳ П ҙ ȴ ᴫ⁮
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☼Ԛᴴ Ӣ ȲὧҖȳὧ⁮Ẓ П ҙ Єὑᴫҙ Ẓ Ȳӂᶁּפ

ЄϠ 12 nm(ּפ 22.22 km)ȷ ὧҖủ Ԛᴴ Ӣ ȲҖ ᾼẒ Пҙ ӂ

ᶁЄὑ⁮ 15 nm(ּפ 27.78 km)ȴ ѿϱᾼ ὨȲJTWC֯ ẞד2007 2016

ד Ԛᴴ П ҙ ꞋЄὑ Ԛᴴ Ȳᴖ ứᾼԚᴴ

₤ Ӣ ȲJTWC Ṿ ṳЛϚứ֝Ḕ֮ч╣֯ ᾼ ҙ

ϱȲ ᴫ⁮ ☼Ԛᴴ Ӣ Ȳҳ М Єᾼ ҙ …ч╣֯ὧҙ Ẓ

ϱȲ ὧҖủ Ԛᴴ Ӣ Ȳ Єᾼ ҙ ⁄ч╣֯ Җ ȴЛ

ȲӦὑׁשṅ…Ӧ ᶝ ᴦ ( 2013)Пứ ╚ Ԛᴴ Ȳ֪

ױ ṷ ╥ ֯ү Ὼ Ἠ ֮ Ȳ╝֮ᶮ Ԛᴴ ϯ П ҙ

П ϷЛ ἕ ȴ 

3.1.3 RI иέ 

 Ӧ 2.2.3 Пứ ẞ Ӣ RIП ֽῶ 13Ȳ о∟  19Ȳ

 15( a)ẞ( c)Ἤצ ѩ Ȳ  19П RI Ẕ ⇔Пד ἤꞋ

 15ПἬצ ȴᵀẔМ TYȳSTY֯ 50 ktȳ64 kt ҙ Ȳ  19

 15( a)ẞ( c)Ꞌ ӱ ҙ ⇔ сȲᵀ ṳЛ ѩẂᾼכ Ȳ

Ϸẻ Ϡ  12М JTWCứ П 50 ktȳ64 kt ҙ П 34 kt ҙ

ЊП ἤȴ  19֝ Ӽ ӱ Ӣ RI Ȳ ⇔ᶁБ TY ѿϱȴ 

  

3.2  МҶ ᶝ Ṿ  

3.2.1 Ӑ ἤиέ 

  20ⱢМҶ ᶝ Ṿ П ӂ иᵉȴӦ Ҡ῀ 2007ẞ 2016

ד CWBứ П Мї ӂᶁⱢ 972.63 hPa(  20( a)) Ȳϫи ӂᶁ

Є Ɫ 30.42 m/s (  20( b)) Ȳ Є 39.09 m/s(  20( c) )Ȳϝ ȳϫ

ҙ 165.39 km(  20( d)) ế 71.23 km(  20( e)) Ȳϫד Є

ҙ П Ȳ Є Ɫ 10.93 m/sȲϝ ҙ Ɫ 57.49 kmȲϫ

⁄Ɫ 19.95 kmȴ Ϡϫ ҙ ҵȲ ᾼ ӂꞋ ӱϠ

⇔ᾼ ӂ ӭ Ӕ ӂ ֵȲӼ 3.1.1М JTWC Ṿ

ἤ֝דȴ 

ϫדẃ Є ҙ Пד ἤ(  21)Ȳ֢דП ҙ

ד ᴖṕ Є Єȴѩ Л֝ ⇔ᾼ ҙ Є ᾼד ἤȲ

⁄ϝ ҙ ϫ ҙ Пד ἤЄȴϫד Є ѾЛ

80 m/s(  22( b)) Ȳϝ ҙ Ҡ 350 km(  22( d)Ȳ2008ד)ȴ 

ѿЛ֝ ⇔и Пϝ ϫ ҙ (  23( a)ȳ
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( b) )Ȳ ⇔ Ɫ 134.04ế 55.17 kmȳМ⇔ Ɫ 208.57ế 70.72 kmȲ

Ɫ 236.16ế 87.96 kmȴӂᶁᴖṕȲ П ҙ דӔצ╥⇔ Ȳᵀ⁯

Л╥ ἤ …Ȳῶӱ ⇔ ᾼ ҙ Ҡצ М⇔ȳ ḆЄϚṷȲ

М⇔ П ҙ ӼҠ ЄϚṷȴ 

 24ⱢМҶ ᶝ Ṿ МȲϝ ϫ ҙ ѩ ȴМ

Ҷ ᶝ֯ứ ҙ Ȳ ᵑ╥נ ϱצ ṿӣᾼ ҙ ѩ Ȳ

ᵀ ᶾ ᾼ Ȳ ϷҠṼ ᾭᾓἨ ứ ד

П ҙ ȴẂֽ  24( a)МȲ2007ד ѾҬצ 2.5ȳ3ế 4 ѩ Ȳ

П∟ᾼϟד ѩ 2.5ἬᴾᾼѩẂ ϯד2007 ȲẔ҃Л֝ѩ ἬᴾᾼѩẂ⁄

ϱсȴ  25М ӱϫד ᶝ Ṿ ứ П ҙ ѩ Є(

Њ) ṳ Ὑ оȲϫדӂᶁѩ Ɫפּ 3.05ȴ 

  ҟϫד ᶝП о иέ ӱ ҙ Є ꞋЛ כ

3.75 (  26( a)) Ȳ ⇔ Пϝ ҙ Є

ᾼד ἤ Ȳϫ ҙ Пиέ(  26( b)) ӱМ⇔ Пϫ

ҙ Є ᾼד ἤ ȴ JTWCП 64 kt ҙ (  15( e)) ᴿȲ

ᾼ  כ ѩ ҙ ֵϚṷȴ  27 ӱ ѾἬצ оҙ ֯ 1 ҿ

ҢП ὑ ⇔ Ȳ  צ ( Typhoon GENEVIEVE)֯ ⇔ ὑ

Мȳ ϝ ҙ ֯פּ כ 1 ҿҢȴҫҵצ ד2015 ( Typhoon 

SOUDELOR) ⇔… М⇔ ᵀϝ ҙ Ὼ כ 4 ȲⱢϫד (ֽ  

27)Ȳ╥╝ׁשṅ Ẓױ ᴩ ȴ2014ד  (  28( a))

╥ ⇔ד Ϛ ӦὧҖыӂ◦ МҖыӂ◦ᴟᴫҖыӂ◦П ȲЛ Ẕ

ẞᴫҖыӂ◦∟Ȳṳӑ ү כ Ȳ╝ ᶝṳӑ Ӂ ȴױҵȲ

Ẕ ⇔Ϸᵛ ẞ ȲӦ МἬӱẔ ⇔ ∟−ᶶ ȴ2015ד

(  28( b)) ẔӢỄ ›ҙ иȲẔ ⇔ ҙ Ѿ╥ 1ȸ1כ ȲӢỄ

∟ҙ Ɫ ⇔ ⁄ҙ ᶶ ֮ϯ ȴ  

3.2.2 ắԚᴴ П ἤиέ 

 ╚ ῶ 12Ԛᴴ Ẕ ҙ ֽ  29ȴѿ֢ ₤ӂᶁᴖṕ  29( a)

МὧҖủ ԚᴴПϝ ҙ Ɫ֢ ₤М ЄᾼȲᴫ⁮ ☼ԚᴴװПᵀ

Ԛᴴ ЛЄȴ Ϸ ӱϠ Ԛᴴצ Ӣ Ȳ ᶝứ П

Ӽצч╣ױ ȴ ( b)Мϫ ҙ ἤ Л֝Ȳצ ӱὧ

Җủ Ԛᴴ Ẃ ЄȲẔװⱢ Ԛᴴ ӢП ẂȲᴫ⁮ ☼ԚᴴПϫ

ҙ ЊȲϱ иέ ὨҠ Ԛᴴ Ҡṿ ᾼҵ  Ȳ

ᵀῺМї П Ẕ ֪ Ἠ ҵ ᾿ …ȴ 
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3.2.3 RI иέ 

 ᶝ Ṿ М╚ RI (֝ῶ 13)Ȳ о∟ ẞ  30ṳ  

26ѩ ȴ  30( a)М֢ Є ϝ ҙ Пד ἤ  

26( a) ЛֵȲᵀӦᴚ כ  30(a)П RI Ὑ Мὑ Ṕ ϱҙ Ȳѹ

Є ϝ ҙ ѩẂꞋ֯ כ 3 ѿϯȲῶӱ֯ RI Ӣᾼ МȲ

⇔ ҵ Ѿ╥֝Ḕכ ᾼȴ  30( b)М ⇔֯М⇔ ѿϱ

П ד ὑ  26( b)ȲẔ ⇔ ϫ ЄЊᾼד ἤḆ Ȳῶӱ

в ᾼ Ӽ ч╣ҏ RIᾼ ȴ 

 

3.3  CIRA Dvorak Fix-Based Wind Radii иέ 

3.3.1 Ӑ ἤиέ 

CIRA Dvorak Fix-Based Wind Radii (ѿϯ Ɫ CIRA Dvorak )ᴞ

ד2016 ὑ ϱᵛ ᵉ ⇔ (ЛҔ╗ Мї )Ȳ╝Ӑ

иέ 2016ᴟ ПדẒד2017 ȴ  31Ɫ Є ц 34-ȳ50-ц 64 kt

ҙ П ӂиᵉȲẒד ֢ ӭӂᶁиᵑⱢ 67.63 kt( 34.79 m/sȲ  31 

( a)) ȳ94.75 nm(ּפ 175.48 kmȲ  31 ( b)) ȳ57.22 nm(ּפ 105.97 kmȲ  31 

( c)) ế 28.82 nm(ּפ 53.38 kmȲ  31 ( d)) ȴ Є П ӂ ( 338)

Ӕ ӂ ( 217)ֵȲ ҙ ПӔ ӂ ⁄ Ѿ֝דȴ  32МȲ

Є 34-ȳ50-ế 64 kt ҙ Пד … ꞋЄὑ 0.7Ȳ֝ ὑ ד⇔ Ȳ

Є ⇔ ҙ Пד ἤ Л֝ ⇔П ҙ ᾼ ⇔ ᵅȴ

Ӧ  33ȳ כ34  2016ȳ2017Ẓד ⇔ ᾼ оȲӂᶁᴖṕ ד2017

П ⇔ ҙ Ꞌ ϯד2016 ȴ оЛ֝ ⇔и П Ẕ 34 kt

ҙ ЄЊ(  35)Ȳ⁄ҳ ᾼ Ὠ ᴿȲ  36( a)М TSȳTY ế STYӂ

ᶁ ҙ иᵑⱢ 48.74 nm(ּפ 90.30 km)ȳ86.47 nm(ּפ 160.14 km)ế 131.43 

nm(ּפ 243.41 km)ȷ֯  36( b)МȲ34-ȳ50-ế 64 ktП ҙ иᵑⱢ 94.75 

nm(ּפ 175.48 km)ȳ57.22 nm(ּפ 105.97 km)ế 28.82 nm(ּפ 53.38 km)ȴ 

 37Ɫ CIRA Dvorak 34kt 50ktӂᶁ ҙ Пѩ иέȲѿ

ד2016  37 ( a)ⱢẂȲѩ ѿ 2.05Пҏ װ ֵȲẔ҃ ҏ П ד

Ȳ ӱẔ 50 kt ҙ Ҡצ… Ɫ Ӵứ ᾼȴ ד ҳ ҙ

ᾼ о(  38)ȲẒדᾼӂᶁ ṳЛЄȲ ᴫҖȳὧҖד2017 П ҙ

Є Ὑצ Ғȴ 

ϚḔ о∟ Є ҙ П о ᶮ(  39)ȴ  

39( a)МȲCIRA Dvorak МЄ и╥ TSế STYП Ȳ ֢ ⇔ ₤П
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ȲTSȳTY ế STYиᵑⱢ 205ȳ75ế 275ȴ ӱ 2016ᴟ ד2017

ֵ ὑ ҙ Єὑ כ Ȳ֢ כ⇔ ⇔ ₤П Ꞌצҙ Є כ

ὑ 7 ѿϱП Ẃȴ  39( b)ế  39( c) ⇔ Ȳ ҙ

⇔ᾼד ἤϷ П ȴׁשṅ╚ Ϡ  40МᾼẒ –ү ( Ҽᵄד2016

)Ȳ ẔӢỄ ⇔ ЄЊᾼ оȴCIRA Dvorak

ϠҼᵄ (  41( a) )ᴞ TSכ ẞ STYԛ‹ ᾼ Ȳ֯ ӢỄ М

Ẕ ҙ ᾼ о Є оḆⱢ Ȳ ҙ Є Ҡ ῺῴỞᾼ

15 ЄЊȷ (  41( b) )ὑ CIRA DvorakМӦ TS−ᶶ ẞ STYȲ

ҙ Є Ҡ ẔῴỞᾼ 7 ЄЊȴ 

CIRA Dvorak МȲ ὑ ד2016 ֥ 2.2.2ứ ПԚᴴ

юȲἨ ὑ ҷȲ Ϛ ( ד2017 ) ᴫ⁮ ☼Ԛᴴ

Ȳᴕ Ϛ ṳЛẓ҅צῶἤȲ╝Ӑ Л CIRA Dvorak ắ

Ԛᴴ П ἤȴ 

3.3.2  RI иέ 

  42Ɫ Ӣ RI Ȳ ⇔ ҙ ד ὑῴỞ ᾼ оȴ МҠѿכ

ẞ Ӣ RI ⇔Ꞌ ὑ ᾼ STYи Ȳṳѹױ 34-ȳ50-ế 64-ktӂᶁ

ҙ ế Є דᾼ כ … Ꞌ ὑ ד⇔ Ȳῶӱ CIRA Dvorak МȲ

RI Ӣ ȳ вҵ ☼ЄЊ ╥֝Ḕכ ᾼȴ 

 

3.4  CIRA Multi platform Satellite Surface Wind Analysis иέ 

3.4.1 Ӑ ἤиέ 

ד2015  ȲCIRA ᵉ Multiplatform Satellite Surface Wind Analysis(

Ɫ CIRA Multiplarform) Ȳ …Ӧֵ ӂү֥ᵂȲ∂Ӵ ⇔

Пᵛ ( Ю ṓ 2.1 )ȴӐׁשṅ ד2015 ᴟ 2017

ԚϮדП CIRA Multiplatform ȲṆ ἤиέֽϯȸ  43 ӂҠῴḔ

CIRA MultiplatformП ἤȲ ᵅ ȳ Є ȳ34 ktӂᶁ ҙ ế

50 ktӂᶁ ҙ ПӂᶁиᵑⱢ 970.26 hPa(  43 ( a)) ȳ65.7 kt(ּפ 33.8 m/sȲ

 43 ( b) )ȳ87.52 nm(ּפ 162.09 kmȲ  43 ( c)) ế 31.93 nm(ּפ 59.13 kmȲ  

43 ( d)) ȴCIRA Multiplatform П ᵅ ȳ Є ế 34 ktӂᶁ ҙ

ȲẔᴯ֯ ⇔ᾼ ӂ П Ꞌѩ ⇔ᾼӔ ӂ ֵȲ 50 ktӂᶁ

ҙ иᵉ Ẕ҃Ὑ Л֝Ȳ ╥֪Ɫ CIRA MultiplatformП ҙ

ᵅ Ɫ 0ȲᴖЛ֝ὑẔ҃ ᴯצ NA Ȳ╝֯иέ Ȳ0Ҡ ҅ῶ█

П ҙ Ɫ 0Ἠ῏ ᾎứ ȲṳҠ כ ȴ  44М CIRA 
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MultiplatformП Є ҙ ᾼד ἤȲ ӱ ᾼ ҙ ( 64 

kt) ᾼד ἤ Ȳ JTWC(  10)ȳМҶ ᶝ(  21) Ṿ

 чȴדֻ

  45ế  46МȲ2015דᴟ ד2017 ҭ П ⇔ 34 kt ҙ ӂ

ᶁ ϯד ȴ  47⁄ ӱ CIRA Multiplatformứ ҙ ⇔ ᴖ

ҒȲѹ ⇔ TS ȲҖҙ ᾼ ҙ Ὑ ЊȲ ⇔ TY ⁄Җҙ

ҙ ѩ⁮ҙ Єȴ Ṽ TSȳTY ế STY и (  48( a) )ȲϮ

ҙ ПӂᶁиᵑⱢ 50.39 nm( 93.32 km)ȳ79.26 nm( 146.79 km)ế

119.87 nm( 222.0 km)ȴ Ṽ 34 ktȳ50 ktế 64 kt и Ȳ⁄Ϯ

ҙ ПӂᶁиᵑⱢ 88.4 nm( 163.70 km)ȳ48.22 nm( 89.30 km)ế 30.45 

nm( 56.39 km) (  48( b) )ȴ 

 CIRA Multiplatform 34 ktế 50 kt ҙ Пѩ (  49ȳ  

50)Ȳ ҙ ᾼѩ ֯ Пῶד ἤ ᴿȲᶁ ỆứПѩ ȷѹ ҙ ᾼ

ѩ ֢֯ оӼϫи Ȳѩ ᾼӂᶁ ֯ ╥ד2017 ᵅᾼȴױ

ҵȲ ҙ ᾼѩ Ȳ⁄Ҡ ṅשׁ CIRA MultiplatformԚ 574

МȲצ 20 ᴾפּ) 3.5%)ứ П 50 kt ҙ ѩ 34 kt ҙ

ЄȲ Ҡ ╥֪Ɫ Multiplatformֵ ӂү֯ Л֝ МẔ צ֢⇔

֕ȲЛ֝ᾼ ҙ Ἠ ╥ ӦЛ֝ П ứ Ἤ ȴ›Ϛ Ἤиέ

П CIRA Dvorak ⁄ӑױצ ᶮ ӢȲ╥╝֯ṿӣ CIRA MultiplatformП

ҙ ṿӣ῏Ӈ ᵑᾃ ȴ 

 Ӧ о∟П ҙ ⇔ ᵉ (  51)Ҡ῀ȲCIRA 

Multiplatform ᾼ ⇔ếЄЊכ ṳЛ╥ 1:1ᾼ …ȲЛ ╥ 34-ȳ50-

Ἠ 64 kt ҙ ᾼכ Ὑ ẃ כ⇔ ֵȲ ҙ Ҡ Ɫ Ϛ

Пϫ ѿϱȴ 

 ∟ CIRA Multiplatform ֥ 2.2.2 Ԛᴴ Ԉᾼ Ẓצ

( ד2017 )Ȳᴕ Ẓ ᾼ҅ῶἤЛṜȲ╝Ӑ Лиέ CIRA 

Multiplatformứ ПԚᴴ ȴ 

3.4.2  RI иέ 

 ῶ 14 ϠἬצ Ӣ RIП ȲҠѿכẞṼ CIRAẒ П

⇔ ᾼ Л֝ȲMultiplatformצ Dvorak юϚṷȴ  52П

Ὠ  51( a)ẞ( c) Ὠ ᴿȲ Ӣ RIᾼ ϯ ⇔ᶁⱢ STYȲẔ ҙ

ᾼѩẂṼ כ ᾼѩẂ כ⇔ ȴ 
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3.5  ᴯ ѩ иέ 

3.5.1 ᴯ Ṿ  

 1.1 ὙҠ῀Ȳ ᾼ Є Л╥ Ӧ᾿ ẃȲᴖ╥

╦ȳ ч ᶾ ẞȲ֪ױ ὑ … ѽ Ҡẁ

ȷҒϱ֢ ᴯ ӣП Ἠ ứ ϷЛ ȴ֝ד ȲⱢϠױֽ

ӣὑү ᵂ ϱП ҙ ᶾ Ȳ иέѩ Л֝ Ṿ П Ȳ

Ҡ ᵗϠ ֢ ֯ứ ҙ П ἤ ȲӼҠᵂⱢ ᵂ П￼ ῀

ȴ 

Ӑ М иέѩ JTWC МҶ ᶝῺϫϚדẃП Ṿ ȴ

JTWC Ṿ ╥ ᴩ ᾛ ṿӣᾼ ПϚȲӦὑẔ ᶙ ( М

Ҷ ᶝ Ṿ Ɫ֝ד 6Њ )Ȳ Ϡ ыӂ◦ế֙⇔◦ȲẔМ

ᴫҖыӂ◦ ᴞ ד1945 ᵛצ Ȳ╥╝ӐׁשṅӼѩ иέϠ JTWC

ᶝ Ṿ ПṆ ἤ ȴ 

 JTWCếМҶ ᶝ Ṿ צ ứ ᴿП (ῶ 7)ȲⱢ

Ϡ ᵍ Ғ Ȳׁשṅ֯ ’ Ẕ Ởứ ȲᴖЛ Ӧв Ἠ ӂᶁ

Ẕ Ɫ֝דПứ ȴẂֽ Chu et al.( 2002) 1945ᴟ ד2000 JTWCḕи

ӂᶁ Є Ẕ҃ ᴯḕϫи ӂᶁ Є ȲẒ῏П צ 14% Ȳᵀ

Ӑׁשṅ ṳ ל 14%ᾼ ȴױҵ ὑ ҙ Ȳׁשṅ ậ Ҡדѩ

ᾼϝ ( 13.9ᴟ 17.1 m/s) 34 kt פּ) 17.49 m/s)ҙ Ȳѿцϫ ( 24.5ᴟ

28.4 m/s) 50 kt(ּפ 25.72 m/s) ҙ ȴ ᾼиέ ὨֽϯἬӱȴ 

3.5.1.1 Ӑ ἤиέ( (ד2007-2017  

 Ӑ иέῶ 9М ᶝ JTWC Ṿ ᶁ оП ȴ ԒӦ

 53 Ӑ Ȳѩ Ẓ ᴯ Пӂᶁ ȲJTWCד ὑ ᶝ Ṿ П

ὨȲМї פּ ϯ 0.26 hPa( JTWCȸ968.43 hPaȷ ᶝȸ968.69 

hPa)Ȳ Є Ғ 4.98m/s( JTWCȸ37.47 m/sȷ ᶝȸ32.49 m/s)Ȳ34kt

ҙ ϝ 23.25 km( JTWCȸ197.03 kmȷ ᶝȸ173.78 km)Ȳ50 kt

ҙ ϫ 40.49 km(  JTWCȸ111.41 kmȷ ᶝȸ70.92 km)Ȳ ᵛ

JTWCứ П ⇔ ᶝứ ȷ ᶝứ ҙ ד ὑ

JTWCḆⱢ’ׂȴẒ ᴯ ⇔П ӂ ᴿȲ ⇔ᾼ ӂ

Ꞌ Ӕ ӂ ֵȷᵀ ҙ ӂ⁄ ЄȲJTWCứ П ҙ ὑ

иᵉ Ȳ ᶝ⁄ד Ȳ Ӕ ӂ ӭȲẒ ᴯ ҙ

Ꞌѿ ӂ ֵὑӔ ӂ Ȳ ᶝϝ ҙ ПӔ ӂ Є

ὑ ӂ ȲẒ ᴯứ ҙ ПѠᾎ צ ȴ 
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 ֯ 3.1~3.4 ᴩ֢ ἤиέ Ȳᶁצ ҙ Пѩ Ɏṓ  

13ȳ  24ȳ  37ế  49ɏȲ ṷ М ӱ֢ ᴯứ П ҙ ѩ Ṇצ

ἤᾼ ȲẔМ ᵑ╥ JTWCɎ  13ɏ CIRAɎ  37ế  49ɏẔѩ о

Л╥ Ȳṳ Лצ √ᾼ оȴⱢϠ ѩ ᴯП ҙ ѩ

Ȳֽ  54 Ԓ JTWC МҶ ᶝẒ ᴯ Ở ᾼѩ ҳ ХϤậ

ᴟЊ ϚᴯȴậᴟЊ Ϛᴯ…Ɫѻ ᾼ ὨȲׁשṅᶦ й֮

и Ȳ Ҡ ’ ֢ ᴯ Ở ᾼ ἤ(ֽ  13  24)Ȳ Ӈ Ṝ Њ

ѿ’ ᶝЛ ᾼѩ иᵉȲ֝ ϷӇ Ṝ ЄИ צ о JTWC Ӑ

ᾼѩ иᵉ …ȴ  54МὙ ҠѿכẞẒ ᴯП ҙ ѩ ӼצṆ

ἤᾼ Ȳ ᶝᾼѩ Єὑ JTWCȲ›῏ҏ ֵᾼṼᶧⱢ 3.0ế 2.5Ȳ

∟῏⁄╥ 1.8ȴ ứ ᾼ ҙ Ӧ Є ҙ ἤ Ȳ⁄ ᶝϝ

( 30 kt) ϫ ( 55 kt) ҙ ѩ Ɫ 1.83ȲJTWCП 34 kt  50 kt ҙ

ѩ Ɫפּ 1.47Ȳ╝֝  54ἬӱȲṆ ἤᴖṕȲ ᶝП ҙ ѩ

Єὑ JTWCП ҙ ѩ ȴ 

 55Ɫ ҙ ѩ ᾼד оȲ ᶝ Пӂᶁד ѩ JTWCⱢ

Єȴ  55( b)М ∟ד2016 JTWCứ Пѩ иᵉὙ Ȳׁשṅ JTWC

ỪѠ ὑ 2016ȳ2017 Ṿ צ‹ ᵑѝֿ ȸòWestern North 

Pacific ( WESTPAC)  34 knot best track wind radii ( R34) have been quality 

controlled. 50- and 64- knot WESTPAC radii have been computed via linear 

regression from the R34 values.òᴷ ╥֪Ɫ 50 kt ҙ ḂⱢ Ӧ 34 kt ҙ

ἤв Ḗ Ἤ ȴ 

ѩ Ẓ ᴯὑ вҵ֢ Пד ἤ(  56ẞ  59)ȴ

ᴖṕẒ ᴯ ПМї (  56) Є (  57)Пד … −

(Ἤצ Ҡ 0.94)ȲᵛẒ ᴯ ὑứ ⇔БצԚ ȴױҵȲ  56( b)

М JTWCѩ ᶝứ ПЄ ȲӂᶁֵϠ 13.62%Ȳ Ӽ Ὼ Chu et 

al.( 2002)П ȴ П Ɫ 427ȲּפᴾἬצ 4237 П 1/10ҿ

ҢȲ╝‍ ԓ П Ὠ ᴿȷ ד ὑ‍

(Ἠԓ )ȲẒ ᴯứ Пד ἤȲ⁄Мї ϯ Ȳ Є

ϯ ֵȲ ҙ ⁄ꞋⱢϱсȴ ᵛẒ ᴯứ П ד⇔ ἤ

вҵП ⇔Л ȷדч֮ȲẒ ᴯứ П ҙ ד ἤ вҵ

П ⇔ Ȳҁ כ  58ế  59Ȳ ‍

ᾼ ֯ צ Ҕᵶ JTWCứ П ҙ Ὑ Єὑ ᶝứ П ҙ

ᵛ ᵉ ῺҢϯѠᾼ ȴׁשṅ Ҡ ╥֪Ɫ в֪Ɫ

Ὼ ֮Ȳ Ϸ╥ כ ᾼ Ȳ ᴴ ắẞ֮ᶮ ṳЛ╥ ҙ

Єᾼ ȲЛ Ӧὑ Ὼ ֮ᾼ ҒϠ Ȳצᵗὑ JTWC ᶝ

ứ ᾼ ҙ Ȳ֪ױẒ ᴯᾼứ ὨḆⱢ Ὼȴ 

Ӧὑ JTWC Ṿ ᶝ Ṿ ᶁⱢṶ∟ậ ȲⱢϠ ᵛ

П ἤ╥ᵡϚ ȲӐׁשṅ ϚḔ Ϥ ᶝ и
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έȴӦὑ ᶝ юȲⱢϠ ᾼеӂἤȲׁשṅ ᴟד2007

Пד2016 ᶝ ȳJTWC ᶝ Ṿ ᴩᶁ оиέȲ

ֽῶ 10ȴׁשṅ Ԓ ᶝ Ṿ ╥ᵡצὙ ᾼ

Ȳ ᶝ Ṿ ЛЄȲ⁄ ᶝ JTWC Ṿ

П … 3.5.1 П Ὠ ᴿȴ 

 60М ӱ ᶝ Ṿ ᾼד ἤȲᵀЬצṷ

ȴ ѩ ᶝ Ṿ ᾼѩẂȲМї֝ד ᵅ Ɫ

95.55%ȳ Є Ɫ 96.25%ȳϝ ҙ Ɫ 98.36%Ȳϫ ҙ Ɫ

96.62%П ȴѿḕ ҭ ᾼ Ϛ ᶁ о ⱢẂ(  61)ȲҠѿכẞ

ᶝ Ṿ П Є Ѿ֝דȲẒ῏ ӼЛ 3 m/sȴ 

3.5.2 ᴯ Ṿ CIRA ( (ד2016-2017  

ן  ӭПϚⱢ ᶙכ CIRA_ Multiplatform Satellite Surface Wind 

Analysisȳ CIRA_ Dvorak Fix-Based Wind Radii ╦ ₇  JTWC Best Track 

ứ П ҙ Ṇ ἤ ἤ έ ȴ╝Ӑ ѿ JTWCȳ ᶝ Ṿ

Ғϱ CIRA DvorakȳCIRA MultiplatformԚҳ ᴯ ᶁ о (ῶ 11)Ȳ

֢ ᴯ ⇔ Ȳ 3.5.1 Л֝Ȳҳ ᴯᶁ о∟ҬҔᵶ

2016ᴟ 2017Ẓדᾼ ȴ 

3.5.2.1 Ӑ ἤиέ 

 62ẞ  65Ɫҳ ᴯ П ӂȲ ⇔Ѡ ֢ ᴯП ЛЄȲ

яẔ JTWC CIRAẒ ᴯП иᵉ‍ ῺȲ ᵅ ӂᶁ(  62)Ṽᶧ

ⱢȲ ᶝȸ968.94 hPaȲJTWCȸ969.63 hPaȲCIRA Multiplatformȸ964.05 

hPaȷ Є ӂᶁ(  63)ṼᶧⱢȲ ᶝȸ32.34 m/sȲJTWCȸ36.97 m/sȲ

CIRA Dvorakȸ36.44 m/sế CIRA Multiplatformȸ37.16 m/sȴ 

ҙ ᾼ иᵉ⁄֢צ ᴯṆ ἤ ȴϝ 34 kt ҙ

(  64)Ȳ ᶝᾼ иᵉ Ẕ҃Ϯ ᴯצ Є ȲױҵȲ ѿӂᶁ ᴖ

ṕ⁄ JTWCⱢҳ ᴯМ Єᾼ( 240.15 km)ȷϫ 50 kt ҙ

(  65)Ȳ֝  64 ᶝПҵϮ ᴯП Ɫ ᴿȲӂᶁ ҙ ѿ

JTWCⱢ Є( 141.02 km)ȲṼᶧⱢ CIRA Dvorak( 110.13 km)ế CIRA 

Multiplatform( 71.68 km)ȴױҵȲ֝ 3.4.1 ȲCIRA Multiplatform М֪Ɫ 0

Ҡ ҅ῶЛ ứ Ἠ῏ ҙ Ɫ 0Ȳ╝ Ɫ 0ᾼ Ɫ ֵȴ 

ϚḔѩ ҳ ᴯП ҙ ѩ Ȳṳѿҳ ХϤᴟЊ Ϛᴯ∟ ᴩ

и (  66)Ȳ ( a)М ᶝᾼѩ Ь╥ҳ ᴯМ ЄᾼȲ ᾼ›Ϯ

ѩ Ɫ 3.0ȳ2.5ȳ3.1ȷ (b) JTWC ᾼṼᶧⱢ 1.8ȳ1.9ế 1.7Ȳֽ֝

3.5.1 М ẞȲJTWCᴞ ד2016 ҙ ѩ иᵉ Ȳᵀ Ӽ ( c)  
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CIRA Dvorak ᴿȷDvorak М ṼᶧⱢ 2.0ȳ1.9ế 1.8ȷ ( d) CIRA 

MultiplatformБ ѩ Њὑ 1П ȲҠѿכẞẔѩ Ɫҳ ᴯМ Њ

ᾼȲ ṼᶧⱢ 1.7ȳ1.6ế 1.8ȴ 

֢ ᴯὑ вҵ Пד ἤȴҳ ᴯᶁ о Ԛ 413

ȲẔМ 38 ὑ Ȳּפᴾ 9.2%Ȳ╝‍ Ἤצ ᾼ

Ὠ ᴿȴ ⇔ẃכȲ ד ὑ‍ Ȳ ᵅ

ᾼד ἤȲ Ϡ 3.5.1 ѩ JTWC МҶ ᶝⱢ ϱсҵȲẔ ẒẒ

ᴯПד ἤꞋ ϯ (  67)ȷ Є ⁄ Ѿ֝ד(  68)ȷ

ҙ ẃכȲЛ ╥ϝ (Ἠ 34 ktȲ  69) ҙ ếϫ (Ἠ 50 ktȲ  70)

ҙ ȲẔד ἤ ╥ϱсᾼȲѿϱᾼ 3.5.1ѩ ᶝ JTWCẒ

ᴯ Ṿ ȴ֝ד  67ẞ  70֢ ᾼ( b)Ҡ῀Ȳҳ ᴯậᶁ

о∟ Єֵ М⇔ Ȳ֪ױȲ ὑ֢ ᴯứ ҙ П

ד ἤὑ в Ȳׁשṅ Ҡ ϮȲצ֪ Ϛ…Ӧὑױ

Б ὑכ ứȲѩ ῴӢכἨ‹ ȲḆ ὔӦ ╦ ứ

ҙ Ȳ֢ ᴯṆ ἤ Њȷ ϡ 3.5.1 Ȳ֝ד Ὼ

֮ Ȳ ᾼ ḆֵȲ֝ ᵗὑứצ ҙ ȷ ПҵȲJTWCứױ

ҙ ȲҠ Б ᴕ CIRAẒ ₇П ҙ ȲӼ╥ЛҠἕ

ᾼ Ϯ ֪ Ȳ╥╝֢ ᴯ ҙ Пד ἤИ ֯ вс ȴ 

∟Ȳׁשṅ╚ ᶁ оП Ȳ ᴕ 2.2.4 ậ оᾼѠᾎȲ

ᾼӢỄ МȲ֢ ᴯứ П ⇔ о ᶮȴׁשṅ ᾼ Ɫ

ᾼҼᵄד2016 ȳ Ȳ ṷ ╥֪Ɫ ᶝꞋצ Ẕ

ᵉ ϱц ϱ ȲẒ ֯Мї Ὼ(Ἠ )ү Ӑ Ꞌ М

⇔ẞ Ȳׁשṅ ױ ᾼ Ɫᶙ Ȳ ֥ ᴩ ᴯᾼ

⇔ иέȲЛ ֯ ᶝȳJTWCȳCIRA Dvorakế CIRA Multiplatformҳ

ᴯᶁ о МȲ ᾼ Ϛ ⇔ Б М ϱ Ἠ Ȳ╝

о Ẕѩ Ҡ Њȴ֪ױȲׁשṅҫҵ╚ Мד2017 ᵂ Ȳ

ṳӑ ᵉ ϱ ϱ Ȳᵀᶁ о∟ ד ֵȲҔᵶ

›ẞ ᾼ Ȳ╥╝ӣ֯ оᾼ ḆⱢⅎ ȴ 

 71МҼᵄ ( 2016) оП ֯ ᵛ Ӧ ⇔ ⱢМ

Ȳ╝֯ ᴯҳ МꞋҠѿכẞ ⇔ ᾼ ( ᴟ Ȳ

Ɫ )Ȳ֢ ᴯ ᾼ ⇔ ϝ (Ἠ 34 kt)ṼᶧⱢ JTWCȸ

18.01 m/sȲ120.38 kmȷМҶ ᶝȸ18 m/sȲ80 kmȷCIRA Dvorakȸ18.01 

m/sȲ23.15 kmȷCIRA Multiplatformȸ20.06 m/sȲ50.86 kmȴБ῀ ⁄

оᾼ ЊȲҳ ᴯМ ⇔ ЛЄȲ JTWCП 34 kt

ҙ Ὑ ЄὑẔ҃Ϯ ᴯȲ╥╝  71( a) ӢỄ МҼᵄ ᾼ

 כ ҙ Ὑ כ ȷ  71( b) ᶝᾼּנ ϯҼᵄ П ⇔

ҙ Ѿ╥֝Ḕ ᾼȷCIRA Ẓ ╦ ₇(  71( c)ȳ( d)) Ȳ⁄╥

ҙ  כ Ȳֵ כ⇔ ᵑ╥ CIRA Dvorak Ȳ Ҽᵄ ᴟ
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Ȳҙ ᾼצפּ כ ›ᾼ 12 ѿϱȴ  72М ( 2016)֢ ᴯП

⇔ ṼᶧⱢ JTWCȸ61.73 m/sȲ217.61 kmȷМҶ ᶝȸ45 

m/sȲ180 kmȷCIRA Dvorakȸ59.16 m/sȲ300.95 kmȷCIRA Multiplatformȸ

54.53 m/sȲ229.19 kmȲױ Єֵ ᴯБ ԝⱢ ( ᶝⱢҳ

ᴯ Ȳ ⱢМ )Ȳ╥╝ҳ ᴯ ⇔ ҙ оБЛὙ ȲṳЛ

֥ӣὑ оиέȴ ∟╥ ᾼד2017 (  73)Ȳ֢ ᴯ ᾼ

⇔ ϝ (Ἠ 34 kt)ṼᶧⱢ JTWCȸ20.59 m/sȲ129.64 kmȷМҶ ᶝȸ18 

m/sȲ100 kmȷCIRA Dvorakȸ18.01 m/sȲ57.88 kmȷCIRA Multiplatformȸ23.15 

m/sȲ43.99 kmȴ  71ᾼ ᴿȲҳ ᴯᶁ о ԝῶМ Ϡ

ᴞ Ɫ Ȳẞ ∟‹ ᾼ Ȳ֯  73( a)М JTWCᾼ ҙ

֝ Ɫҳ ᴯМ ЄᾼȲ╝֯ ӢỄ М JTWCứ ᾼ כ⇔

  ⇔ ҙ Ϛṷȷ  73( b)М ᶝּנ ᾼ ӱ ⇔

ҙ ᾼ о Ὼ 1ȸ1ȷ  73( c)ȳ( d)М CIRA ПẒ ₇Ȳ ҙ П

╥ ЊᾼȲ֯ ӢỄ МȲ ᵑ֯ М⇔ ҙ Ὑ

Ḃ ȴӦϱ ᾼ Ҡ῀Ȳ ᴯ ֝Ϛ ӢỄ вᾼ ⇔ ҙ

 ᶮ Ҡ Л֝ȴЛ Ȳ ╥ оиέ МҫϚ ẃכȸᵛ╥᷂

ᾼ ϱ оᾼ ȲҠ ᴯứ П Ở Ȳ⁄֯Ҽᵄ

Ẓ МȲ ᶝứ П ҙ Ь╥ Ɫ’ׂᾼȲẔ҃ ᴯֽ

JTWCȳCIRA Dvorakế CIRA Multiplatformứ П ҙ Ȳ צ

Ȳᵀ Л֝ᾼ   ֯ ᾼ Ьצ Ὼᾼ ҙ ȴ 

3.5.2.2 Ӧ CIRA Ɫ ᶝҠӣП ҙ  ה…

Ӧ CIRA П Ɫ ᶝ ӣП ҙ

ȴӦὑ CIRA ᶝ ὑ ҙ ᾼứ ṳЛ֝ד( ṓῶ 7)Ȳ╝

Ӧ CIRA ӁП Ɫ ᶝҠӣП Ȳѻ ᾼЏᵂצϡȸϚ╥Ӧ

ḕи Є Ɫ ḕϫи Є ȷϡ╥ 34 kt Ɫϝ פּ) 30 

kt)Ȳ50 kt Ɫϫ פּ) 55 kt)ȴ Ϛ Ȳׁשṅ Chu et al.( 2002)П

ὨȲᵛ ḕи Є ḕϫи Є ЄּפᴍиП14% Ȳ CIRA

ҙ Ɫϫи ӂᶁȷ ὑ ϡ Ȳׁשṅ⁄ ҏҳ ȸ 

 

Ϛȳ Ѡᾎȸ 

᾿ CIRA Dvorak ᶝ Ṿ П ҙ ѩẂȴṶ ϱᶺ

ṳЛ῀ ҙ ᾼ ⱢᴶȲ╝ױ Ҡ Ɫ ᴕ ȴ 

ϡȳ ἤв ȸ 

Ӧ 34 kt ẞ 30kt (ἨӦ 50 ktẞ 55 kt )Ȳ ᾼ о ҙ Ɫ

ἤ …Ȳ⁄Ҡ 30 kt ҙ ц 55 kt ҙ Ɫȸ 

Ὑ  Ὑ                         ( 1)  
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Ὑ  Ὑ                         ( 2)  

ẔМὙếὠиᵑῶӱ x-kt ҙ ế ȴ 

Ϯȳ Rankine Vortex(╥□╪●ậᴞ CIRA Dvorak )ȸ 

ᾼ ֥ Rankine vortexứ ȴ 

Ḃ ᴞWood et al. 2017 (9)הȲБ῀ Rankine VortexПй֣ ὠ ὶⱢ 

ὠ ὶ
ὠ  Ȳ  ὶ Ὑὓὡ

ὠ  Ȳ ὶ Ὑὓὡ
                  ( 3)  

ẔМὠ ῶӱ Є ȲὙὓὡⱢ Є ҙ ȴ⁄ἬḖὙ ếὙ Ɫ 

Ὑ  
 

                       ( 4)  

Ὑ  
 

                       ( 5)  

ӦὑὙὓὡӭ› CIRA Multiplatform ẁȲὠ צ⁄ CIRA Dvorak

CIRA MultiplatformẒ ẃ ȴ Ϯῶӱה( 4)ȳ( 5)Мṿӣ CIRA 

DvorakПὠ ȴ 

ҳȳ Rankine Vortex(╥□╪●ậᴞ CIRA M ultiplatform )ȸ 

֝ ϮȲᵀה( 4)ȳ( 5)Мṿӣ CIRA MultiplatformПὠ ȴ 

ἭѿϱἬ ȲṳӦ 3.3ȳ3.4 П Ȳᴕ ẞ ҙ П₇ Ȳ

ϡПὙ ếὙ Ԓ ӣ CIRA Dvorak ȴ Ϯế ҳ֪ⱢӇ ṿӣ

CIRA MultiplatformПὙὓὡ Ȳ╝ Ϛ Ɫиᵑṿӣ CIRAẒ ᴯП

ὠ ȴ 

 

  74Ɫ ∟П 30 ktȳ55 kt ҙ Ȳ ҟ ᶝ ӁПϝ ế

ϫ ҙ П Ὠȴ  74 ( a)Мѩ ҳ ὑϝ ҙ П

ȲẔМ Ϛ П ὨȲד ὑ CIRA DvorakȲCIRA Dvorak 34 kt

ҙ ӂᶁ ᶝϝ ҙ Њּפ 7.9%ȲᵂⱢ ᴕ Ȳ ậ

∟ПӂᶁּפⱢ 34.96 kmȲӂᶁ Ɫ+14.23 kmȴ ϡ ἤв ∟Ȳ

Пӂᶁ Ѿד ᵀⱢ Ȳ ӱ ӣ ἤв Ȳ⁄Ἤ 30 

kt ҙ Ѿѩ ᶝϝ ҙ ЊȲӂᶁ ԛϯ 62 kmȲ ϡ

П Ὠ╥ҳ Мϯ ֵᾼȲ֝ ϷῶӱẔ ᶝϝ ҙ

╥ Єᾼȴ 

ѩ Ϯȳ ҳП›Ȳ Ԓ֫  68ẞ  70М CIRA Ẓ П

ד ἤȲ М ӱẒ῏ứ П ד⇔ ἤ− Ȳ34 ktȳ50 kt ҙ ᾼד

ἤӼצ 0.7ѿϱȴ֪ױȲ  74М Ϯ ҳП Ὠӂᶁᴖṕ╥ד

ᴿᾼȲӦ ПӂᶁҠ῀Ȳṿӣ Ϯếҳ Ȳ …

צӔצ Ȳӂᶁᴖṕּפϯ 23 kmȴ  74( b)М ᶝϫ ҙ ᾼ
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⁄ ϝ Л֝Ȳצ ᴖṕ Ꞌϯ ϠȲṿӣ ϡῶӱ

ϯ 14 kmȲ Ϯếҳ ϱ 20 17 kmЛ ȴ 

ϱ ᾼ …ѿМҶ ᶝ ӁП ҙ Ɫ ȴׁשṅ JTWC Ṿ

П ҙ Ɫ Ȳѹ П ҙ ֥ Rankine vortex Ȳ

ԒṼ Ὲ ȳ иᵑậ JTWC ҙ ȳ Є Є ҙ

Rankine vortrex Ϛи ӂᶁ ϫи ӂᶁ 14% Ȳ JTWC

ϫи ӂᶁПϝ ȳϫ ҙ Ȳԛ  74 Л֝ П ҙ

ѩ Ҡ  75ȴ  75( a)М ᶝϝ ҙ ӂᶁᴖṕ ∟П JTWC

Єּפ 109.26еṭȲẔ ֢ Ϛ ᾎҵȲ Ӧ CIRA Dvorak CIRA 

Multiplatform JTWCП ѩ ᶝЊȲϭѿ ϡȳCIRA Dvorak

Ὲ ϱ ἤв П Њȴ  75( b)М֢ ᴯПϫ ҙ JTWC

П  75( a)ЊȲ֢ П ϷḆⱢ ῺȲẂֽ ᶝ ѩ JTWCЄ

6.58 kmȴϫ ҙ ֝ ѿ ϡП ЊȲ Њὑ JTWC 12.12 

kmȴ╝ױ ∂ṅשׁ ѿ ϡ CIRA Dvorak ϱ Њ 14%ȲῈ ϱ

ἤв ∟ ẞᾼ ҙ Ɫ ᶝứ ҙ П ᴕȴ 

֝ JTWCП ҙ Ɫ Ȳᵀױ П ҙ Ɫ

ἤиᵉ (  76)Ȳ JTWC ( 14%)ếῈ ( ἤв ) ∟Ȳ

 74֢ П Ὠѩ Ҡ  76ȴϝ ҙ (  76( a) )֯Л֝ ϯ

ҙ Ꞌѩ JTWCЄȲӂᶁ֯ 63ẞ 125 kmЛ ȲẔМѿ ϡȳCIRA 

Dvorak Ὲ ϱ ἤв ᴖ Пϝ ҙ ῺӦ JTWC ἤ

в ᴖ П ҙ ȴϫ ҙ (  76( b) ) JTWCП ⱢӔ

ד Ȳӂᶁᴖṕ֝ ╥ ϡП -59.78 kmⱢ Њ( ϚЛ )ȴѿ JTWC

ᵉП ҙ Ɫ Ȳ ᶝ ӁПϝ ҙ ӂᶁ ϯ 125.86 

kmȷϫ ҙ ӂᶁ ϱ 35.5 kmȴ 

֥ѿϱ Ȳׁשṅѿ ἤв ȳἨ῏ Rankine vortexῈ П

JTWC ҙ Ɫ Ȳ⁄ѩ ֢ П Ӕ ∟Ȳ ∂ ѿ

ϡậ CIRA Dvorak Ȳ Ѡ Њ 14% ḕи ӂᶁ ᴟḕϫи ӂ

ᶁȲῈ ϱѿ ἤв 34 kt Ɫϝ פּ) 30 kt)( Ἠ 50 kt Ɫϫ

Ȳּפ 55 kt) ∟ȲỞᵂⱢ ᶝứ ҙ ᴕᾼṼ ȴ 2016ẞ 2017

ד ẃכȲӂᶁᴖṕ ᶝứ Пϝ ҙ ϯ Ϛᴍֵеṭ(  

75( a)ȳ  76( a) )ȷϫ ҙ Ḃᾼ ⇔ ЊȲṼ ứ Л֝Ȳӂ

ᶁּפᴞ ϯ 6.58 kmẞϱ 35.5 kmȴ 
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ῶ 15   74 Ȳᵛ ᴟד2016 ד2017 ᶁ оП ԝῶȴ 

 

 

 

 

 

 

 

 

 

 

ד2016  ֤ ד2017   ֤  

1 Ҽᵄ  22 ῧ 

2  23 ▼ 

3 ᾈ 24 ⁮  

4 ộỌ 25 Ἦ  

5  26  

6  27 қ 

7  28 Ἦ 

8 е  29 Ҽ  

9 ІЍ 30  

10 ⁮  31 Ồ  

11  32  

12 қ 33 щ  

13  34 ἂқ 

14 ῢ  35 Ⱶ  

15 ᴦᵓ 36 ₵ 

16  37 ᵓ 

17 Ṿ 38 Ḍ  

18  39 қᵘ 

19 ᴏ  40  

20 ῲ 41 Ἦ 

21 Ọ 42  

  43  

  44  

  45 щ  
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 ( a)  

 

( b)  

 

 7  2007ᴟ ד2016 JTWC Ṿ П ӂ иᵉȲ Мּֿמ

ῶӱϫדПӂᶁ Ȳᴊֿῶӱ ȴ ( a)Ɫ ᵅ ( hPa)Ȳ ( b)ⱢϚи

ӂᶁП Є ( kt)Ȳ ( c)Ɫ Є ҙ ( nm)Ȳ ( d)ȳ ( e)ế ( f)

иᵑῶӱ 34 ktȳ50 ktế 64 ktП ҙ ( nm)ȴ 
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( c)  

 

( d)  

 

 7  2007ᴟ ד2016 JTWC Ṿ П ӂ иᵉȲ Мּֿמ

ῶӱϫדПӂᶁ Ȳᴊֿῶӱ ȴ ( a)Ɫ ᵅ ( hPa)Ȳ ( b)ⱢϚи

ӂᶁП Є ( kt)Ȳ ( c)Ɫ Є ҙ ( nm)Ȳ ( d)ȳ ( e)ế ( f)

иᵑῶӱ 34 ktȳ50 ktế 64 ktП ҙ ( nm)ȴ 
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( e)  

 

( f)  

 
 7  2007ᴟ ד2016 JTWC Ṿ П ӂ иᵉȲ Мּֿמ

ῶӱϫדПӂᶁ Ȳᴊֿῶӱ ȴ ( a)Ɫ ᵅ ( hPa)Ȳ ( b)ⱢϚи

ӂᶁП Є ( kt)Ȳ ( c)Ɫ Є ҙ ( nm)Ȳ ( d)ȳ ( e)ế ( f)

иᵑῶӱ 34 ktȳ50 ktế 64 ktП ҙ ( nm)ȴ 
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 ( a)  ( b)  

  

  

( c)   

 

 

 8  2007ᴟ ד2016 ד JTWC Ṿ Пדӂᶁ ȴ ( a)Ɫ

Мї ( hPa)Ȳ (b)Ɫ Є ( kt)Ȳ ( c)Ɫ Є ҙ ( nm)ȴ

ᾼḕ ӦЄẞЊῶӱ Є ȳ ϮҳиᴯȳМᴯ ȳ Ϛҳиᴯế

Њ ȴּמ ế ֿῶӱ Пӂᶁד ȴ 
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( a)  ( b)  

  

( c)  ( d)  

  

 9 ֝  8ᵀⱢҳ П ҙ ȴ ( a)ẞ ( d)ῶӱ 34 kt ҙ Ȳ

( e)ẞ ( h)ῶӱ 50 kt ҙ Ȳ ( i)ẞ ( l)ῶӱ 64 kt ҙ ȴ 
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( e)  ( f)  

  

( g)  ( h)  

  

 9  ֝  8ᵀⱢҳ П ҙ ȴ ( a)ẞ ( d)ῶӱ 34 kt ҙ

Ȳ ( e)ẞ ( h)ῶӱ 50 kt ҙ Ȳ ( i)ẞ ( l)ῶӱ 64 kt ҙ ȴ 
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( i)  ( j)  

  

( k)  ( l)  

  

 9  ֝  8ᵀⱢҳ П ҙ ȴ ( a)ẞ ( d)ῶӱ 34 kt ҙ

Ȳ ( e)ẞ ( h)ῶӱ 50 kt ҙ Ȳ ( i)ẞ ( l)ῶӱ 64 kt ҙ ȴ 
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( a)  R34 

 
( b)  R50 

 
 10  2007ᴟ ד2016 JTWC ҙ Є П ᵉ ȴּמ Ɫ

ᾼ ἤ ȲRῶӱד … ȴ ( a)ẞ( c)иᵑῶӱ 34 ktȳ50 ktế 64 

kt ҙ ȴ 
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( c) R64 

 

 10  2007ᴟ ד2016 JTWC ҙ Є П ᵉ ȴּמ Ɫ

ᾼ ἤ ȲRῶӱד … ȴ ( a)ẞ( c)иᵑῶӱ 34 ktȳ50 ktế 64 

kt ҙ ȴ 
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 11  2007ᴟ ד2016 JTWC Ṿ МȲҳ Ṽ ⇔и

34 kt ҙ ЄЊ( nm)П ȴ ế ֿῶӱ ᾼӂᶁȲ╗ МⱢ

ᵑП ȴ ᾼḕ ӦЄẞЊῶӱ Є ȳ ϮҳиᴯȳМᴯ

ȳ Ϛҳиᴯế Њ ȴ 
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( a)  

 

( b)  

 

 12  2007ᴟ ד2016 JTWC Ṿ Ȳ ( a)ⱢṼ TSȳTY ế

STYи Ȳ ( b)ⱢṼ 34-ȳ50-ế 64 ktӂᶁ ҙ и П ȴ

ế ֿῶӱ ᾼӂᶁȲ╗ МⱢ ᵑП ȴ ᾼḕ Ӧ

ЄẞЊῶӱ Є ȳ ϮҳиᴯȳМᴯ ȳ Ϛҳиᴯế Њ ȴ 
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( a)  ȸ255ד2007 

 

( b) 2008דȸ207 

 

 13  2007ẞ ד2016 JTWC Ṿ ҳ М 34kt 50ktӂᶁ

ҙ Пѩ ц Ȳ Ɫ М֢ѩ ҏ П Ȳ ᾼ ếⱢ

1ȴ 
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( c)  ȸ280ד2009 

 

( d) 2010דȸ129 

 

 13  2007ẞ ד2016 JTWC Ṿ ҳ М 34kt 50ktӂᶁ

ҙ Пѩ ц Ȳ Ɫ М֢ѩ ҏ П Ȳ ᾼ ếⱢ

1ȴ 
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( e)  ȸ228ד2011 

 

( f) 2012דȸ322 

 

 13  2007ẞ ד2016 JTWC Ṿ ҳ М 34kt 50ktӂᶁ

ҙ Пѩ ц Ȳ Ɫ М֢ѩ ҏ П Ȳ ᾼ ếⱢ

1ȴ 
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( g)  ȸ279ד2013 

 

( h) 2014דȸ255 

 

 13  2007ẞ ד2016 JTWC Ṿ ҳ М 34kt 50ktӂᶁ

ҙ Пѩ ц Ȳ Ɫ М֢ѩ ҏ П Ȳ ᾼ ếⱢ

1ȴ 
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( i) 2015דȸ438 

 

( j)  ȸ302ד2016 

 

 13  2007ẞ ד2016 JTWC Ṿ ҳ М 34kt 50ktӂᶁ

ҙ Пѩ ц Ȳ Ɫ М֢ѩ ҏ П Ȳ ᾼ

ếⱢ 1ȴ 
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 14  2007ᴟ ד2016 JTWC Ṿ МȲҳ М 34kt 50kt

ҙ Пѩ ȴ ᾼḕ ӦЄẞЊῶӱ Є ȳ Ϯҳиᴯȳ

Мᴯ ȳ Ϛҳиᴯế Њ Ȳּמᴥ ế ֿῶӱ  ᾼӂᶁȴד
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( a)  

 

( b)  

 

 15  2007ᴟ ד2016 JTWC Ṿ оПӂᶁ ҙ Є

ᵉ ȴ ᴥȳ ᴥếּמᴥиᵑῶӱ TSȳTY ế STYПד … ȴ

( a)ȳ ( b)ế ( c)ꞋⱢד ὑ Ϛ 34 ktП 34-ȳ50-ế 64 ktӂᶁ ҙ

ȴ ( d)ế ( e)…╓ד ὑ Ϛ 50-Ἠ 64 ktӂᶁ ҙ ȴ 
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( c)  

 

( d)  

 

 15  2007ᴟ ד2016 JTWC Ṿ оПӂᶁ ҙ Є

ᵉ ȴ ᴥȳ ᴥếּמᴥиᵑῶӱ TSȳTY ế STYПד … ȴ

( a)ȳ ( b)ế ( c)ꞋⱢד ὑ Ϛ 34 ktП 34-ȳ50-ế 64 ktӂᶁ ҙ

ȴ ( d)ế ( e)…╓ד ὑ Ϛ 50-Ἠ 64 ktӂᶁ ҙ ȴ 
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( e)  

 

 15  2007ᴟ ד2016 JTWC Ṿ оПӂᶁ ҙ Є

ᵉ ȴ ᴥȳ ᴥếּמᴥиᵑῶӱ TSȳTY ế STYПד … ȴ

( a)ȳ ( b)ế ( c)ꞋⱢד ὑ Ϛ 34 ktП 34-ȳ50-ế 64 ktӂᶁ ҙ

ȴ ( d)ế ( e)…╓ד ὑ Ϛ 50-Ἠ 64 ktӂᶁ ҙ ȴ 

 

 

 16  ֝  15( a)ȴ МѠ ӱᾼⱢׁשṅ П цẔדԌȴ 
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( a)  

 

( b)  

 

 

 17  Ɫ  16МѠ ӱᾼ Ẕ Є 34 kt ҙ ӢỄ П

Ȳ ᴥ╦╦ῶӱ оП Ȳᵛ ( 1, 1)ȲҿϱṔП ⱢМҶ

ᶝứ П ( ậᴞ ᶝ )ȴ ( a)Ɫ ד2009

Ȳ ( b)Ɫ ΰד2009 Ȳ ( c)Ɫ Ϯђד2012 Ȳ ( d)Ɫ

ד2014 Ȳ ( e)Ɫ ד2015 Ȳ ( f)Ɫ Ҽᵄד2016

ȴ 
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( c)  

 

( d)  

 

 

 17  Ɫ  16МѠ ӱᾼ Ẕ Є 34 kt ҙ ӢỄ П

Ȳ ᴥ╦╦ῶӱ оП Ȳᵛ ( 1, 1)ȲҿϱṔП ⱢМҶ

ᶝứ П ( ậᴞ ᶝ )ȴ ( a)Ɫ ד2009

Ȳ ( b)Ɫ ΰד2009 Ȳ ( c)Ɫ Ϯђד2012 Ȳ ( d)Ɫ

ד2014 Ȳ ( e)Ɫ ד2015 Ȳ ( f)Ɫ Ҽᵄד2016

ȴ 
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( e)  

 

( f)  

 

 

 17  Ɫ  16МѠ ӱᾼ Ẕ Є 34 kt ҙ ӢỄ П

Ȳ ᴥ╦╦ῶӱ оП Ȳᵛ ( 1, 1)ȲҿϱṔП ⱢМҶ

ᶝứ П ( ậᴞ ᶝ )ȴ ( a)Ɫ ד2009

Ȳ ( b)Ɫ ΰד2009 Ȳ ( c)Ɫ Ϯђד2012 Ȳ ( d)Ɫ

ד2014 Ȳ ( e)Ɫ ד2015 Ȳ ( f)Ɫ Ҽᵄד2016

ȴ 
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 18  2007ᴟ ד2016 JTWC Ṿ МȲҳ ṼԚᴴ ₤и

П 34 kt ҙ ( nm) ȴ ֿế╗ иᵑῶӱ П ҙ ӂ

ᶁế ȴ 
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( a)   

 
( b)   

 
 19  2007ᴟ ד2016 JTWC Ṿ МП RI Ȳ о∟ӂᶁ

ҙ ד) ὑ 34 kt) Є П ᵉ ȴ ( a)ȳ ( b)ế ( c)Ɫ 34-ȳ50-

ế 64 ktӂᶁ ҙ ȴ М ᴥȳ ᴥếּמᴥῶӱ TSȳTY ế STYȲRῶ֢

ᵑПד … ȴ 
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( c)  

 

 19  2007ᴟ ד2016 JTWC Ṿ МП RI Ȳ о∟ӂᶁ

ҙ ד) ὑ 34 kt) Є П ᵉ ȴ ( a)ȳ ( b)ế ( c)Ɫ 34-ȳ50-

ế 64 ktӂᶁ ҙ ȴ М ᴥȳ ᴥếּמᴥῶӱ TSȳTY ế STYȲRῶ֢

ᵑПד … ȴ 
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( a)  

 

( b)  

 

 20  2007ᴟ ד2016 CWB Ṿ П ӂ иᵉȲ Мּֿמ

ῶӱϫדПӂᶁ Ȳᴊֿῶӱ ȴ ( a)Ɫ ᵅ ( hPa)Ȳ ( b)Ɫϫи

ӂᶁП Є ( m/s)Ȳ ( c)Ɫ Є ( m/s)Ȳ ( d)ế ( e)иᵑῶӱϝ

ȳϫ ҙ ( km)ȴ 
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( c)  

 

( d)  

 

 20  2007ᴟ ד2016 CWB Ṿ П ӂ иᵉȲ Мּֿמ

ῶӱϫדПӂᶁ Ȳᴊֿῶӱ ȴ ( a)Ɫ ᵅ ( hPa)Ȳ ( b)Ɫϫи

ӂᶁП Є ( m/s)Ȳ ( c)Ɫ Є ( m/s)Ȳ ( d)ế ( e)иᵑῶӱϝ

ȳϫ ҙ ( km)ȴ 
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( e)  

 

 20  2007ᴟ ד2016 CWB Ṿ П ӂ иᵉȲ Мּֿמῶ

ӱϫדПӂᶁ Ȳᴊֿῶӱ ȴ ( a)Ɫ ᵅ ( hPa)Ȳ ( b)Ɫϫи ӂ

ᶁП Є ( m/s)Ȳ ( c)Ɫ Є ( m/s)Ȳ ( d)ế ( e)иᵑῶӱϝ ȳϫ

ҙ ( km)ȴ 

 

 

 

( a)  ϝ ҙ  ( b)  ϫ ҙ  

  

 21  ϫדẃ CWB Ṿ П Є ( m/s)ếϫ ҙ ( km)П

ᵉ Ȳ МЛ֝ᾼ ᴥῶӱ ⇔ ȳМ⇔ ế ȲRῶ֢ ᵑП

ד … Ȳ ᴥⱢἬצ ȴ ( a)ȳ ( b)иᵑῶӱϝ ϫ

ҙ ȴ 
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 ( a)  

 

( b)  

 

 22  2007ᴟ ד2016 ד CWB Ṿ Пדӂᶁ ȴ ( a)Ɫ

Мї ( hPa)Ȳ (b)Ɫ Є ( m/s)Ȳ ( c)Ɫ Є ( m/s)Ȳ ( d)ȳ

( e)Ɫϝ ȳϫ ҙ ( km)ȴ ᾼḕ ӦЄẞЊῶӱ

Є ȳ ϮҳиᴯȳМᴯ ȳ Ϛҳиᴯế Њ ȴּמ ế ֿῶӱ Пד

ӂᶁ ȴ 
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( c)  

 

( d)  

 

 22  2007ᴟ ד2016 ד CWB Ṿ Пדӂᶁ ȴ ( a)Ɫ

Мї ( hPa)Ȳ ( b)Ɫ Є ( m/s)Ȳ ( c)Ɫ Є ( m/s)Ȳ

( d)ȳ ( e)Ɫϝ ȳϫ ҙ ( km)ȴ ᾼḕ ӦЄẞЊῶ

ӱ Є ȳ ϮҳиᴯȳМᴯ ȳ Ϛҳиᴯế Њ ȴּמ ế ֿῶӱ

Пӂᶁד ȴ 
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( e)  

 

 22  2007ᴟ ד2016 ד CWB Ṿ Пדӂᶁ ȴ ( a)Ɫ

Мї ( hPa)Ȳ ( b)Ɫ Є ( m/s)Ȳ ( c)Ɫ Є ( m/s)Ȳ ( d)ȳ

( e)Ɫϝ ȳϫ ҙ ( km)ȴ ᾼḕ ӦЄẞЊῶӱ Є

ȳ ϮҳиᴯȳМᴯ ȳ Ϛҳиᴯế Њ ȴּמ ế ֿῶӱ Пӂᶁד

ȴ 
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( a)  

 
( b)  

 
 

 23  2007ᴟ ד2016 CWB Ṿ ȲṼ ⇔и Ɫ ( a)ϝ ц

( b)ϫ ҙ ( km)П ȴ ế ֿῶӱ ᾼӂᶁȲ╗ МⱢ

ᵑП ȴ ᾼḕ ӦЄẞЊῶӱ Є ȳ ϮҳиᴯȳМᴯ

ȳ Ϛҳиᴯế Њ ȴ 
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( a) ) ȸ231ד2007  b)  ȸ186ד2008 

  

( c) ) ȸ241ד2009  d)  ȸ118ד2010 

  

 24  2007ᴟ ד2016 CWB Ṿ Ȳ֢ד⇔ϝ ҙ ϫ

ҙ Пѩ ế ȴ Ɫ М֢ѩ ҏ П Ȳ

ᾼ ếⱢ 1Ȳᴊᴥ ֿῶӱ ѩ ҏ װ ȴ 
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( e) ) ȸ193ד2011  f)  ȸ304ד2012 

  

( g) ) ȸ264ד2013  h)  ȸ231ד2014 

  

 24  2007ᴟ ד2016 CWB Ṿ Ȳ֢ד⇔ϝ ҙ ϫ

ҙ Пѩ ế ȴ Ɫ М֢ѩ ҏ П Ȳ

ᾼ ếⱢ 1Ȳᴊᴥ ֿῶӱ ѩ ҏ װ ȴ 
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( i) ) ȸ469ד2015  j)  ȸ258ד2016 

  

 24  2007ᴟ ד2016 CWB Ṿ Ȳ֢ד⇔ϝ ҙ ϫ

ҙ Пѩ ế ȴ Ɫ М֢ѩ ҏ П Ȳ

ᾼ ếⱢ 1Ȳᴊᴥ ֿῶӱ ѩ ҏ װ ȴ 

 

 25  2007ᴟ ד2016 CWB Ṿ МȲϝ ϫ ҙ П

ѩ ȴ ᾼḕ ӦЄẞЊῶӱ Є ȳ ϮҳиᴯȳМᴯ ȳ Ϛҳ

иᴯế Њ Ȳּמᴥ ế ֿῶӱ  ᾼӂᶁȴד
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( a)  

 

( b)  

 

 

 26  2007ᴟ ד2016 CWB Ṿ оПӂᶁ ҙ Є

ᵉ ȴ ᴥȳ ᴥếּמᴥиᵑῶӱ ⇔ ȳМ⇔ ế Пד …

ȴ ( a)ế ( b)ꞋⱢד ὑ Ϛ ϝἨϫ ҙ ȴ 
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 27  ֝  26 ( a)ȴ МѠ ӱᾼⱢׁשṅ П цẔדԌȴ 
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( a)  

 

( b)  

 

 28  Ɫ  27МѠ ӱᾼ Ẕ Є ϝ ҙ ӢỄ П

Ȳ ᴥ╦╦ῶӱ оП Ȳᵛ ( 1, 1)ȲҿϱṔП ⱢМҶ ᶝ

ứ П ( ậᴞ ᶝ )ȴ ( a)Ɫ  ד2014

Ȳ֪ ᶝӑ ╝ḥצ Ӂ Ȳ ( b)Ɫ ד2015 ȴ 
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 ( a)  

 

( b)  

 

 29  2007ᴟ ד2016 CWB Ṿ МȲṼԚᴴ ₤и Пϝ

( (a)) ȳϫ ( ( b)) ҙ ( km) ȴ ֿế╗ иᵑῶӱ

П ҙ ӂᶁế ȴ 
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( a)  

 
( b)  

 
 30  2007ᴟ ד2016 CWB Ṿ МП RI Ȳ о∟ӂᶁ ҙ

Є П ᵉ ȴ ( a)ȳ ( b)иᵑⱢϝ ד) ὑ Ϛ ϝ )

ếϫ ד) ὑ Ϛ ϫ ) П ҙ ѩ ȴּמȳ ế ᴥ RῶӱЛ

֝ ⇔ Пד … ȴ 

 

 

 








































































































































