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Ϛȳ ›ṕ 

1.1 ￼ ӭᾼ 

ᴴ ᾼ щ ╥ ֮ ѻ ᾼ ḳ ẃ ȷ МҶ

ᶝᾼ Ȳ1911-2017ד Ԛ365צ –үȲӂᶁḕ3.4צד–ү

ȴ֯МҶ ᶝ ꜜשׁ ᴯᾼᵘϩϯȲ ᾼ ϩБẓ

ד Ѭ Ȳ Єֵ – П ếѻ Ѭ ᶁ ֥ Ȳ ὑ

ẔМᾼ ạϷБצ ֵ цϚứϠ ȴד ПϯȲ Ἤ ẃᾼ

֯ӖӢׄԓ ϱӼצꜙЄ Ȳѹ ϩ Ɫ֢֮Ѡ╜Ἀ ȳ

ḟ Пѻ ᴕṼ Ȳᵀẞӭ›ⱢѦȲ ϩ ᶾ ПׁשṅЬ

ד ю−ֵȴ 

Ɫ –ү ϩ П ϩȲ Ԓ Ɏ ҙ

⇔ɏצ ᾼ ȷ֪ױӐẒד ɦ ⇔ ᶾ

ɧПӭᾼȲ֯Ḃ ҙ ц ⇔П иέᶾ ȴ Ӑ

П ᴩכὨȲẦᵗ ᴯ(МҶ ᶝ) с Пиέ ϩȲ

ѿḖ֯ ᵂ צ ֥֢ П ҙ ᴷ ὨцҠ П

Ȳ ֥ ᴷ ҙ Ȳẁ ֯ ẃ Ӂ

П ᴕȴӐד ⱢױẒד П ד2 ȲӐ ᵫⱢӐ

ד П Ӓ ᵫȴ 

֯› ɦṆ ӣᶾ ɧɎӦ שׁ ☻Мї

ᴩɏМȲѻ═ϢБ ᴕDong and Zhang(2016)ПOBEST (Observation-Based 

Ensemble Subsetting Technique)ѠᾎȲ∂ ⇔ ᶾ Ȳ П

Ɫ SUMMER (Super Multi-Model Ensemble Realignment for typhoon 

forecast)( Ȳ2017)ȴSUMMERʒ Ԓ Ԓ› ◕МȳṆ כ П 12

Њ ⇔ Ὠᾼ ֤Ȳ╚ ҏ Ṿᾼ› כ֤ ȷẔװ Ṇױ
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כ ᾼ Ὠ ᴩӂᶁȲѿױӂᶁᵂⱢṆ Пה ⇔ ὨȴᴖӐ

ϚדɎҟדȲӦ שׁ ☻Мї ᴩɏ ПϚȲᵛⱢ

Л֝ᾼ ӔѠᾎȲѿҟ ֢Ṇ ה ὨᾼṆ ἤ Ȳ ẞḂ

SUMMER ⇔ ϩПӭ ȴẔׁשṅ Ὠ ӱȲ › Ɏ 6ẞ

42Њ ɏȲѿ Ϯɦ֢כ › 6Њ П Ɫԓ Ӕ ɧ

Ṿȷᴖ ∟ Ɏ42Њ ∟ɏȲ⁄ѿ ậ ϡɦ ỞSUMMERɧᵂⱢ

⇔ П Ὠ Ṿȴ 

⇔ҵȲ ҙ ֯ ᴴ ϩ Ѡ ȲӼצ Є

ȴӦὑ ӢỄ Єֵᴯὑ ϱȲ юȲ╝ӭ›П ҙ

ᴷ Ȳֵ ѿ ╦ȳ цю ᵂⱢ╓і(Knaff et al. 2011)ȴ

ᴖȲắ ὑ ПЛṜȲѹ֢ ᴯ֯ ᴩ ҙ ᴷ Ȳ

Ẕṿӣᾼ ứ ӼЛ ֯‹ӭױȲ֪֝ד ҙ ϱПиέ

ᴷ Ьדצ ⇔ПЛ ứἤ(Knaff et al., 2007; Knaff et al., 2011; Sampson 

and Knaff, 2015; Sampson et al., 2017)ȴ 

֯ Ϛד МȲБ ֵ ᴯП ҙ Ȳ

ṷױ ᴩṆ ἤ ᶁ оиέҵȲӼБиέ֢ ᴯἬиέП

ҙ П ȴ Ϛד Ἤиέᾼ ȲҔᵶצМҶ ᶝếּר

֥ Мї(Joint Typhoon Warning CenterȲ JTWC)֢ϫ2007)ד ~ 

П(ד2016 Ṿ ȷױҵȲ Ϛד ӼиέCooperative Institute for 

Research in the Atmosphere (CIRA) Dvorak (2016~2017ד )ế CIRA 

Multiplatform (2015~2017דɏȳẒ ᵓӣ ╦ Ἤ֥כᾼ ₇ȴ

Ȳױ֪ Ϛד Ԛ4 Ȳᶙכ П ἤиέȴ

ҵȲױ Ϛד МӼᶙכЛ֝ ᴯἬиέП Є ȳ7 ҙ ц

10 ҙ Пѩ ȴ ∟⁄ ϱ иέ ὨȲѿ CIRA

ҙ Ɫ Ȳ ҏ4 ᴷ ҙ ПѠᾎȷṳѿJTWC
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Ṿ МП ҙ Ɫ ᴕ Ȳ ֥ ᴷЛ֝ᴷ ѠᾎП ӣἤȴ 

CIRA Multiplatformϭ Ɫ Multiplatform Tropical Cyclone Surface 

Winds AnalysisȲ MTCSWAȴMTCSWAⱢKnaff et al. (2007, 2011) Ἤ

שׁ ᾼ ӂү ᵅ ⅎכ֥ иέᶾ ȷMTCSWA… ֥Ϡֵ

ȲҔᵶצ ╦Ἤ ПῺ ῶ (QuikSCATц ASCAT

Ὼ ῶ )ȳ֮ ֝Ḕ ╦ П ╦ (Cloud Drift Winds, 

CDFT)ȳ֮ ֝Ḕ ╦Ѭ ᾌ◕ П  (Water Vapor Winds)ȳԒ

ᾌ  (The Advanced Microwave Sounding Unit, AMSU) цּמҵ

╦ Ἤ П в  (Infrared Flight-Level Analog Winds, IRWD)

ȴMTCSWAП ₇Ɫ ῶ 10еѐ ᾼ1и ӂᶁ ȳцⅎ

иέП ҙ ȷ Ɫḕ6Њ Ϛ ȲѹҠᵛ ẁᵂ

ᴯ ᴕ ӣȴ ᴖҟד ῴḔиέױԌ ПҠӣἤȲ╝ иέϮ

ד ȷ֪ױȲֽᴶ ӣ ᶙ ᾼ MTCSWAП ҙ Ȳѿ

ẞ ṾП–ү ҙ ȲⱢӐד Пׁשṅ ȴ 

Ϡⅎ ᾼ MTCSWA ד ҵȲҟד ӼБ МҶ

ᶝ JTWCП ҙ ᴩиέ( Ȳ2018)Ȳ╝ױẒԌ Л

╥ЭשׁדṅиέП ȷᵀӐד⁄ҒϤѡӐ (Japan Meteorological 

Agency, JMA) Regional Specialized Meteorological Center (RSMC) Ἤ ẁᾼ

Ṿ П ҙ ȳ ᴩиέȴJMA֯иέ Ȳ Ϥ ȳ

╦ Ȳ Ӑᵂ ϱᾼ ҙ ᴩ ȴ֪Ɫ

JMAП Ṿ ᾎᵛ ậ Ȳ╝ ᾎӣὑᵂ ϱП ҙ ᴷ

ȷᵀиέױ ṳϠ JMAW Ϣ ֯ᴷ ҙ ϱᾼ ֻȲ Ӑׁש

ṅӼצἬᵗ ȴ 

Ϡ ӣ ╦Ἤ П ѿиέ ἤҵȲӭ›Ӽצᵓӣ

᷾ Ầᵗ έ П ἤᾼׁשṅȲẂֽᵓӣ᷾
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Ȳ ╦ П Ὠ(Chou et al. 2010)ȴү ֮ ᴞ2003ד Ȳ

ᵛ֯ ȳ ֥ᵂϯȲ ᴩᴟү  Ὼ ᾼ Ȳ ᴩ᷾

Ȳ Dropwindsonde Observation for Typhoon Surveillance near the 

Taiwan Region (DOTSTAR, Wu et al. 2005)ȴױ ὑ2013ד ᶾ

ӻМҶ ᶝȲӦМҶ ᶝ ᴩ᷾ ɎỗӦ שׁ ☻Мї

ᴩɏȴ ᴟ ‹ѦȲᵶד2018 DOTSTARȲ ԚБ 67 Ὼ

ү ᾼ Ȳᶙ83כ Пװ Ȳ Ԛ╟Ὅ1,266ή᷾ ȴ֪ױӐד

Ӽᵓӣ᷾ Ȳ ϱ Ἤ ᴷП ҙ ᴩ ӔиέȲ

ṳ ᴷ᷾ ֯ ᵂ ϱᾼҠ ӣἤȴ 

ӭ›צ ᷾ ӣὑ иέᾼׁשṅ(Franklin et al. 

2003; Powell et al. 2009; Vickery et al. 2009)Ȳֵѿ᷾ Ӕ

в П ȴ ᴖȲү ῺП᷾ П╟Ὅ Ȳᴿᶁ‍ᴯὑ

Мї ῺȲ╝ ᾎӣѿ в П ȷᵀ ὑ ҙ

Пᴷ Ȳ⁄᷾ Ҡ ᵗצ ȴ᷾ ᾼ ạ֯ὑẔⱢ

ᾭ ȲⱢϠӔ ᴷ П7 ҙ Ȳ ᵓӣ ∂

ϡ ȷᵓӣױ ὑ Ἤ∂ӴП ȲҠ Ҡӣẃ

Ẕ҃ ᴯἬᴷ П ҙ Ȳṳ ᴷᴶ῏ Ɫ Ὼ ȴ 

ᴖṕȲӐ ϡדɎӐדɏПӭᾼȲ֯ ֥ ҙ ᴷ

Пᶾ ḖȲ═ ӭ›ҠӣП ӂү ╦ ц֢ᵂ ᴯἬ

ӁП ד Ȳⅎ ֢֮ ᾼ 7 ҙ Ȳ

ẁᵂ ᴯ֯ ҙ ϱᾼ ᴕȴױҵȲ֯ ⇔Ѡ Ȳ

ὑҟד SUMMERʒ Б ϚứכὨȲ╝Ӑ ᴷӑẃᵓӣ

ᶾ ȳ ӣὑ ⇔ᴷ ПҠᴩἤȴ 
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1.2 Џᵂ ӭ 

Ӑד ⱢẒד ɦ ⇔ц ᶾ ɧП ϡדȴ

Ӑד Пѻ Џᵂв ⱢἋ Ϛד Ȳ ṳ∂ӴḆֵ ҙ

ɎяẔ╥MTCSWA ɏȲиέẔ ἤц ᴯ П

ἤȷẔװ⁄ᵓӣБ ᾼ иέПה ȲҒϤ᷾

ȳѿᴷ ҏϚ ᾼ ҙ Ȳṳ ᴩ ҙ

П ᴷȴ Ӑ П ᴩ ὨȲ ҏ ֥ П ҙ

П ȴ֯ ⇔ᴷ Ѡ ȲӐד ⁄֯ Пד ѝ Ȳ

ṳῴḔ ᴷ ᶾ ὑ ⇔ᴷ ӣПҠᴩἤȴ 

ᴖṕȲЭדѻ Џᵂ ӭ ԝֽϯ: 

1. ṳиέJMAП ҙ ȴ 

2. Ḇᶙ ᾼMTCSWAП ҙ Ȳṳ ᴩṆ ἤиέɎ :

Ϛד ן иέ3דПMTCSWA ɏȴ 

3. ѩ Л֝ ᴯἬиέП ҙ ȴ 

4. ᵓӣ᷾ ᴷ –ү ҙ ПѠᾎȴ 

5. ᵓӣ᷾ Ἤᴷ П ҙ JTWCȳJMAȳMTCSWA

–ү ҙ ᴷ П ἤȴ 

6. ᷾ צ ֢ ᾓϯȲ ֥ү П ҙ ᴷ

╓іȴ 

7. ῴḔ ᴷ ᶾ ֯ ⇔ᴷ П ӣἤȴ 

Ӧϱ ֢ ЏᵂПכὨȲẦᵗ с ⇔ ҙ и

έПᶾ ϩȲѿ ẁМҶ ᶝᵂ ᴩ ᴕ ӣȴ 
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ϡȳ ṿӣП иέѠᾎ 

2.1 ṿӣ П Ὑ 

ϠJTWCᾼ Ṿ ҵȲӐד ԚṿӣϠẔ҃Ϯ Л֝

ȲҔᵶצѡӐ П Ṿ ȳMTCSWAП

ц ᷾ Ȳѿϯиᵑ ὙПȴ 

(1) ѡӐ П Ṿ  

ѡӐ (Japan Meteorological Agency, JMA)ᾼRSMC (The Regional 

Specialized Meteorological Center) ẁᾼ ᴞ1951ד Ȳᵶ ᴯὑ

ᴫҖыӂ◦ц⁮М ϱП Ɏ ɏȴ в Ҕᵶצ Мї

ᵅ ȳМїᴯ ȳ10и ӂᶁ Ɫ30 ktц50 ktП  ҙ

ҙ ȳѿц  ҙ Ѡ֣ Ɏֽ  1ἬӱɏȷẔ έ

⇔Ɫḕ6Њ Ϛ ȴ 

JMAП Ṿ МȲ ҙ …ᵓӣ ╦ ȳ

ȳц Лᵛ ᾼ Ȳ ӦṶ∟ПиέἬḖҏȴJMA

ҏᾼ ҙ Ҡẓצwave number 1ᾼЛ ἤȲᵛ ⱢϚ

ȲᵀẔ їṳЛϚứᴯὑӔМҶᴖҠ Ἤצ ȷ Ể  ᾼҙ Ɫ

  ҙ Ȳ Ể ᾼҙ Ɫ ҙ Ɏ  2ɏȲ  Ѡ֣8צ ѠᴯȲ

Ғϱ Ȳ╝Ԛ9צ ῶӱѠהȴ 

(2) MTCSWA  

Ӑ П Ϛד ( , 2018) ṿӣ Пד2017~2015 CIRA 

Multiplatform Satellite Surface Wind AnalysisɎ Ɫ CIRA Multiplarformɏ

ȷױԌ ╥CIRA ẁᾼ Ѭӂ ПϚȲⱢJohn Knaff
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שׁ Пⅎ иέ ȴ֪ Knaff∟ ῶᾼ ѝ ױ

ⱢMultiplatform Tropical Cyclone Surface Winds Analysis (MTCSWA)Ȳ╝Ӑ

П∟ Ϛ Ԍױ ПⱢMTCSWAȴ 

MTCSWAἬиέᾼ Ở ẃᴞХ ӂүȲиᵑⱢ ASCATц

QuikSCAT╦Ἤ ПῺ ῶ иέ ȳМ Є (Cloud 

Drift Winds, CDFT)ȳּמҵ (Infrared Flight-Level Analog Winds, IRWD)ȳ

Ѭ ᾌ◕(Water Vapor Winds)ѿцԒ ᾌ  (Advanced Microwave 

Sounding Unit, AMSU)ȴϱ МȲ ϠQuikSCATếASCATҵȲẔ

Ꞌᴯὑ ᴩ ⇔(Ὼ700 hPa)ȷּמҵ Ҡ Ɫ ᴩ ⇔Пϡ

(Mueller et al. 2006)ȴAMSU⁄Ҡѿ ẞϡ ᾼ ⇔ Ȳԛ Non-

linear balanceѠ ȳҠ∟ה Пϡ Ѭӂ (Bessho et al. 2006)ȷ

╝Knaff and DeMaria(2006)Ԓ ᴩⅎ иέȳ ᴩ ⇔П

ȲП∟ԛӦ ᴩ ⇔П ⱢῺ֮ (Knaff et al. 2011)ȴ 

Knaff et al. (2011) ӣϱ иέ Ȳᴕ Л֝

ᾼ ἤȳ ᾼ Ὲ έ⇔ Ȳ֪ױЛ֝ӂүἬ ᾼ Ȳ֯

ᾼ вȳ ҵếҵ ​ ϱ֢ṿӣЛ֝ᾼ ȴẂֽȲּמҵ

ӣὑ Мїҙ 182 kmвП ȲQuickSCATἬ ẁᾼ

ц ֣ ⁄ ӣὑ Мїҙ 250 kmвȲᵀ֯ ​ ế

Ȳ ₇ ὔắẞ ȴAMSU ӣὑ Мїҙ

100 kmѿҵ П ᴷȲᴖ ⁄Лắ ҙ ạ

(Knaff and DeMaria 2006)ȴ 

MTCSWA צ binary Ȳᵀӭ› ϱ ậ ᾼ

צ Ὼ ѣᾼ ד Ȳ юЛ ֥Ӑ Ἤ ȴ֪ױȲⱢḖ

Ӑ ϯ CIRA ϱᾼ Ɏ  3ɏȲѿϢЏ Ϥ М ֿᾼᶮ

Ӵ∂ה ȴӐ Ԛ Ɏ2006~2014ɏד9 Ȳ∂Ӵ
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ṳ ӻϿ Ȳѿ ’ ₇ ȴҒϱҟד Ἤиέᾼ3ד

Ɏ2015~2017ɏȲ֪ױȲӐד Ԛиέ12דᾼMTCSWA ȴױԌ

ᴞ2006ד ỞȲḕ6Њ Ϛ ȷᵀצṷ ᾼ ȲẔМᾼ и ◕ έ

⇔ ҒⱢḕ3Њ Ϛ ȴױ ֮ ᾼҳ Ȳ ẁϚи

ᾼ34ktȳ50ktц64k ҙ ȷᵀ2006צד ᾼ Ҭ16צȲҠ

Ɫױᶾ Ở∂Ӵᾼ …ȴ  

(3) ᷾  

ү ֮ ὑ2003~2012ד Ȳᵛ֯ ȳ ֥ᵂϯȲ ᴩᴟ

ү  Ὼ ᾼ Ȳ ᴩ᷾ (DOTSTAR, Wu et al. 2005)ȷὑ

ד2013 Ȳױ ԉ ӻ МҶ ᶝȲӦМҶ ᶝ ᴩ᷾

ɎỗӦ ☻Мї ᴩɏȴ ᴟ ‹ѦȲᵶד2018 DOTSTARȲ ԚБ

67 ᶙכ 83 Пװ ȲԚ╟Ὅ 1266ή᷾ ȴ֮֯ῶ

ᾼ ϱȲ Ϡ᾿ ẞᾼ ҵȲҫצMBL WL150Ẓ ֮ῶ

ᾼѠהȴMBL…Ӧ0ẞ500еѐ ᾼӂᶁ ѿ0.8ᴖ ҏ֮ῶ

(Franklin 2003)ȲᴖWL150⁄╥ 0ẞ150еѐ ᾼӂᶁ ѿ1.229

ᴖ ҏ֮ῶ (Franklin 2003)ȷϱ 3 ֮ῶ ҠὑDOTSTAR

ậ (http://typhoon.as.ntu.edu.tw/ DOTSTAR/tw/)ȴ 

2.2 ֢ ᴯП Ὑ 

Ӑ ṿӣᾼ ѻ ⱢMTCSWAцJMAᾼ ҙ Ȳҫ

צ иПиέṿӣJTWCᾼ Ṿ ȷ֪MTCSWAᾼ

ד ד2006 ỞȲ╝Ӑ ṿӣ2006~2017דԚ12דᾼ֢ ᴯ

ᴩиέȴѻ ṅשׁ П Ὑ ṓ› П 2.1Ȳ֢ П֢ד

⇔ Ɏ ɏ П ṓῶ 1ȴѿϯПиέ⁄ ӣ
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ẂȲ 30ktᾼ ҙ ⱢR30Ȳ34ktᾼ ҙ ⱢR34Ȳѿ

ױ ȴᴖ֯∟ ᾼ ᴯ ҙ иέѩ Ȳ ֢ ӻ

ᾼ ᴩᶁ оиέȲᶁ о∟ ԝὑῶ 2ȷᴖ

֯ ҙ иέ иȲ֝ ṿӣᶁ о∟ᾼ ȴ ᾃ ᾼ

╥Ȳ֪JMAӣR30ȲᴖMTCSWA⁄ ӣR34Ȳ╝Ӑ ṿӣGale wind

ѿᾛ╓30 ktἨ34ktᾼ ȷStorm wind⁄҅ῶ50ktᾼ ȴ ϯҙד⇔

ҙ иέᾼ иȲ֝ ṿӣᶁ о∟ᾼ ȴ 

Ӧὑ JMA Ṿ МצϚṷ ṳ R30Ἠ R50Ȳ֪ױ

R50̓͂ȲИиᵑצứҏR30Ἠצ Ɫ Пצ ȴױҵȲӐׁשṅ

Ӽ MTCSWAᾼ Ԓ Ȳ ҏ֮֯ ᾼҳ МȲᴟю

Ϛצ צ ҏ 34kt ҙ (R34)ᾼ ȲѠ Ɫצ ȷẔ

҃ ᾎứҏ ҙ Ȳ⁄ ПⱢ0ȴ֝ Ȳ R50Ϸ╥֯ҳ

֮ МȲᴟю Ϛצ ứҏ50ktצ ҙ Ȳױ

И Ɫצ ȴ 

2.3 ҙ ד ếứ  

(1)Л ╓ ứ  

Ɫиέ ПЛ ἤȲӐ ḕϚ ȲṿӣЛ֝

ѠᴯП ҙ Ȳ ПЛ ἤȴᴕ Л֝ ᴯἬ ẁ

в ᾼ Ȳ JMA ếMTCSWA ἤȲиᵑứ Ϛ

Л ╓ (Á)ֽ ϯ: 

 Á
ρ

ς
Ὑ Ὑ   

 Á
ρ

ς
ȿὙ Ὑ ȿ ȿὙ Ὑ ȿ  

Ɏ1ɏ 

Мה(1)֯ aJMAⱢ JMA ҙ ПЛ ╓ ȲӦ  ҙ
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(Rlong) ҙ (Rshort)ѿϡ ҏȷaMTCSWAⱢMTCSWA

ҙ ПЛ ╓ Ȳ ӣФⱢ П ҙ П ӂᶁ

ᴖכȲᵛᴫҖ-ὧ⁮(RNW-RSE) ҙ Ȳ ὧҖ-ᴫ⁮(RNE-RSW)

ҙ Пӂᶁȴ ᾼ ҙ ȲЛ ╓ (a) ὑ0ȷ

ҙ Л ȲЛ ╓ ȴ 

(2)ҙ   ứ  

֯JMAṾ МБצ ẁwave-number 1ᾼ ҙ П 

Ѡ֣Ȳᴖ MTCSWA ẁ ҙ П  Ѡ֣ȲᵀЬҠѿ

ҳ ᾼ ҙ wave-number 1П  Ѡ֣(Song and 

Klotzbach 2016)ȸ 

 ʃ ÔÁÎ
Ὑ Ὑ Ὑ Ὑ

Ὑ Ὑ Ὑ Ὑ
 Ɏ2ɏ 

е(2)ה…ѿ⁮ҖѠ֣ⱢӔ ᾼ ế ҟ⁮ҖѠ֣Ɫ ᾼ ếȲ

ὧᴫѠ֣ⱢӔ ᾼ ế ҟὧᴫѠ֣Ɫ ᾼ ếȲẒ῏Пѩ

Ṕ⇔Ȳ ҏẃᾼṔ⇔Ɫ ṔȲᵛὧѠⱢ0⇔ȲṔ⇔

Ғȴ 

(3) Rankine Vortex   

П ֣ о ӣῺᴿRankine vortexɎѿϯ RVȲ

ῶӱȲᵛ֯ה3ɏеה Є ҙ ҵᾼRV Ɫ 

 6Ò 6ÍÁØ
2-7

Ò
Ȳ  Ὢέὶ ὶ 2-7 

Ɏ3ɏ 

ẔМȲVmaxⱢ Є ȲRMWⱢ Є ҙ ȲrⱢ Мїᾼ Ȳ

ŬⱢḟứ ֣ оᾼ ȷ Ŭ=1ȲⱢ ПRVȴⱢϠ ֢

ᴯ Ṿ ᾼ ֣ о ἤȲӐד ṿӣ֝Ϛ

ᴯἬ ẁПЛ֝ П ҙ Ȳ ֢ ᴯ Л֝ ֣ ᾼ
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RV (Ŭ)ȷ Ѡᾎ Ẃֽϯ: 

 
ɻ

ÌÏÇ
υπ
σπ

ÌÏÇ 
Ὑσπ
Ὑυπ

 Ɏ4aɏ 

 
ɻ

ÌÏÇ
υπ
στ

ÌÏÇ 
Ὑστ
Ὑυπ

 έὶ 
ÌÏÇ
ὠάὥὼ
στ

ÌÏÇ 
Ὑστ
Ὑὓὡ

  Ɏ4bɏ 

ⱢהМП(a)ה(4) R30ếR50ᾼ Ȳᴖ(b)ה⁄ⱢR34ếR50Ἠ

RMWếR34ᾼ ȴиέ Ȳ ẁП ҙ

ПЛ֝ ᴩ ḂȲֽ:R30ȳR34ȳR50ȳRMW ȴ 

(4) ᶶ (RI) Пứ  

KaplanếDeMaria (2003)1989ᴟ2000ד ПЄᴫ◦ Ȳ

Ẕ24Њ П ⇔ оȲṳѿ 5%ᾼ ⇔ оⱢ  Ȳứ ɦ

֯24Њ в ⇔ 30 ktɧⱢᶶ (Rapid Intensification, RI)

ȴ 

Ӑ М ɦ֥24Њ в ⇔ ЄὑἨ ὑ30ktɧ Ԉ

ᾼ ҏẃȲứ ⱢRIȲ ү ṳứ ⱢצRI ȷ ױ

צ Ӣ RI ᾼ ȲẔ҃ ⁄ Ȳᴟὑ ӢỄ МꞋ Ӣ

RI ᾼ ȲẔӢỄ ◕Ꞌ Ɫ RIȴ 

2.4 ѿ᷾ ᴷ ҙ  

֯ᵓӣ᷾ ѿẦᵗᴷ ҙ ȲӐ ӣϚ ה

иέП Ȳṳ Ӑṝᾼ Ɫ Ȳ ᾼЛ ἤ

Ꞌẃᴞὑ ᾼ ȴ֪ױȲ иέה

ᵛҠ (Venv)Ȳᴖ ᷾ Ἤ ҏᾼ ֣ (Vdrop) ҟ᷾

ᴯ ᾼ ֣ ȲᵛҠ ẞ ☼ (Vvtx)ȴẔװȲᵓӣױ
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ҏẃᾼЛ֝ҙ П ☼ ȲҠᵓӣ֫ Ѡה( ֥)ѿḖҏ

֣иӁеהȲᵛҠ ẞϚ ᾼ (Vsym)ȴᶺ Ɫױᵓ

ӣ᷾ Ἤ ∂ᾼ Ȳѩ Ӑ иέה Мᾼ

Ḇẓ҅ῶἤȴ ∟Ȳ ױ ∂ᾼ ϤԒ› ҏᾼ

МȲᵛҠӣ ᾼ (Vtotal) ҏѿ᷾ Ἤᴷ ҏᾼ

ҙ ȷצ иέἬṿӣᾼױ ᶾ ὑϯѝ Ὑȴ ᴖ

ṕȲϱ ἘҠѿϯẒהῶӱȸ 

 6 6 6  Ɏ5ɏ 

 6 6 6  Ɏ6ɏ 

(1) ᷾  

Ӑ ӣ European Centre for Medium-Range Weather Forecasts

ɎECMWFɏᾼ ERA5ԛиέ ᵂⱢ ȳѿ ẞ ᾼ

иέה Ɏ  4aɏȴERA5ᾼῈ έ⇔Ɫ0.25⇔Ȳ έ⇔⁄Ɫ

1 Њ ȴ Ϛ ẞ ∟Ϛ ᷾ ᾼ 3 Њ ҿҢȲ

ᵀ ֯ Њ в о ЛЄȲ֪֯ױ ה ᾼ ậϱȲ

ӣ᷾ ᾼМ ῺᾼЊ ȴҫҵȲ֪֯ERA5ԛи

έ Мᾼ МїҠ МїצἬ Ȳ╝ԒṿӣERA5ᾼ

ӂ иέ Ȳѿ ᵅ ӂ ҏӭ иέױ֯ Мᾼ

ᴯ ȴ֯ ᾼᶾ ϱȲӐׁשṅṿӣDavis et al. (2008)Ἤ ҏ

ᾼѠᾎȲᵛⱢ ậ ᾼ ⇔ Ꞌẃᴞ Ӑṝᾼ Ȳ

П ᴖЊҠἕ Ȳ Мї500еṭѿвᾼ Ȳ ẞ

Ɏ  4bɏȴ 

ᵓӣ᷾ ֯ 10ᴏ ⇔ Ȳצ MBLᾎ WL150

ᾎẒ (Franklin et al. 2003)Ȳ ᴖױẒ ᾼ ꞋⱢ10ᴏ П1и
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ӂᶁ ȷ֪ױ Ԓ ѿ 0.88Ɫ П 10и ӂᶁ

(Kruk et al. 2010)Ȳԛ ҟ Ὼ᷾ ᴯ ᾼ (Ӧ›

ẞ)Ȳѿ ẞ ☼ ȴ ∟ѿCooperative Institute for Meteorological 

Satellite Studies Space Science and Engineering Center (CIMSS)ᾼAdvanced 

Dvorak Technique (ADT)МἬ ҏП Мї(Ẕ έ⇔Ɫ20

и ҿҢ)Ȳ ḕϚ ᷾ П Ȳв ҏ П Мїᴯ

ȷП∟ԛѿױ Мїᴯ Ȳ ḕ ᷾ ϯ МїП ȴ 

(2) ֥  

Э П ֣ оᾼѠᾎМȲѿRVеהῺᴿᾼѠᾎ

Ɫ ṓȷ֪֯ױᵓӣ᷾ (ֽ МἬה5 Ԓ ҟ 6 )ѿ

Ḗ ֥ П Ɏᵛ6הМП6 ɏ ֣ о ȲӐ Ԓ ӣ

RVеה ᴩ ֥иέȴ ᴖRVеהἬ ҏẃᾼ ϯ Ȳ

Мїᴖ Ȳ֪ױȲWong and Chan (2004)Ӽ ҏϚ

֣ оᾼеהɎ7הȲѿϯ WCеהɏȸ

Ɏ7ɏ 

WCеהП ᴥⱢ ҏϚ Ɫ0Пҙ (rtc)ȲrtcѿҵП ԓ

ứⱢ ȷ֪ױȲ ӣױеה ֣ о Ȳ ☼

Мї ẃ ᴖᶶ ϯ ẃȴӐ иέ ֣ о Ȳ

ѻ Ьᵓӣ Rankine VortexеהȲ ֥Л֝ ֥ ԈȲ ḕϚ

Пװ ֥ҏϚ ֣иӁȲѿ ṾП иӁП

֥еהȴױҵȲӐ ṳ֝ ᵓӣWCеה ᴩ ֥Ȳѿ ╥ᵡᵓ

ӣWCеה ֥ȳҠ ẞ ֥ П ֣ оȴ 
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֯ᵓӣ Rankine Vortexеה ᴩᾼ ֥ Ȳ Ԓצ Є ế Є

ҙ (v Vmaxế RMW)Ȳ Є (Vmax)ṿӣᾼ ẃ צ ADT

MTCSWAẒ ȷᵀ ֥ Ԓ 1и Ɫ10и Ȳ

֥ Є ἤ о ⱢӔ 1 m/sȴ Є ҙ (RMW)Ꞌṿӣ

MTCSWAᾼ ȷ ֥ RMW ἤ о ⱢӔ 10ȳ20ц50еṭȴ

ᴟὑRV (Ŭ)Ȳ⁄ ứ֯0~1П ȴӐ ᵫ ṿӣMTCSWAЄ

Є ҙ ἤ о ⱢӔ 10ȳ20 50ᾼ ᾓȳ Ɫ M1ȳ

M2 M5ȴ֝ ȲṿӣADT Є Є ҙ ἤ о ⱢӔ

10ȳ20ц50ᾼ ᾓȳ⁄ ⱢA1ȳA2 A5ȴ 

ᴖᵓӣWCеה ᴩ ếеהП ֥ ᾼ Ԉ ạȲ⁄ѿM1ȳ

M2 M5 ứȲҒϱ1000~7000 kmᾼ Ɫ0Пҙ (rtc) 0~1.5ᾼ

b ἤ ᾓ ᴩ ֥ȴ 

(3) ѿ᷾ ҙ  

ӣ᷾ ѿ ẞ ṾП ҙ ȲӐ ᴕ

ϱ ᾼ Ȳ╚ Ϛ ֥ ᾼ ȲᵓӣRVеהἨWCеה

∂ӴϚ ᾼ2 ӂ ȴ֯ѿRVеה ֥ḕ П Ȳ

Мї700еṭѿвȳ έ⇔ 0.25⇔ᾼ Ȳ ϤRVеה

П ȲЄὑ700еṭᾼ ȲẔ ⁄Ɫ0ȴᴟὑѿWCе

ה ᴩ᷾ ếеהᾼ ֥ Ȳ ᴯὑеהМ Ɫ0Пҙ П

ҵᾼ П Ɫ 0ȴױҵȲṳ ѿ RVеהἨ WCеהἬ ҏ

П ԓ ẃᴞὑй֣ Ɏ ֣ Ϛ й֣ ⱢЊɏȲᵛҠ ҏuv

Ɏ  5aɏȴ 

∟ ױ ∂П (Vvtx) Ϥ2.4.(1)Мᾼ (Venv)МȲv Ҡ

ẞԓ (Vtotal)ȷ Ϥ ȳẔМїᴯ ế ᾼМїᴯ
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Ɏ֝ד  5bɏȴП∟ ֥ẆП (ᵶ ế Ȳᵛ Vtotal) и

ҳכ Ȳ ḕ МїП ∟Ȳѿḕ10еṭⱢ Ȳ

ѿ Ὼᾼ10*nеṭП Ɫ֝Ϛ Ȳ ḕ10еṭПӂᶁ Ȳṳ

ѿ֢ױ ᾼӂᶁ ֣иӁ о ҙ Ɏ  6ɏȴֽ›Ἤ Ȳ

ӐׁשṅἬṿӣᾼ Бԓ Ɫכ֥ 10и Пӂᶁ ȷᴖ JTWC

Ѡרּ ᴯṿӣᾼ⁄Ɫ 1и ӂᶁП 34 kt ҙ ȴӦὑ 1и П

34 kt10כи Ɫ29.92 ktȲếJMAϫиפּ ӂᶁ П30 ktᾼ

Ὼȷᴖ30 kt (15.4 m/s)Ӽ֯МҶד ᶝӣẃứ ᾼ7 (13.9 

~ 17.1 m/s)вȲ╝Ӑ ֯ ҙ П ȳ ӣ15.4 m/s (30 

kt)W Ɫ ȴ 
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Ϯȳ ἤПиέ 

Ӑ Ԓиᵑ JMAếMTCSWAᾼ ד Ȳиέ ֮

(10ᴏ )П ἤ(яẔ╥ П ֣ о)Ȳ ⁄֯иέЛ֝

ᾼ ҙ ȳἨЛ ȷẔװӼиέ ֯ᶶ (RI)Ȳ

Ẕ ╥ᵡצ ᵑ ȴױҵȲⱢḖḆ ᷾ ᾼ ȲӐ

Ӽᵓӣ᷾ Ȳ ֥ иέה ȳиέ П (ᵶ

ד ) Ȳṳ ҙ (ֽ 2.4Ἤ )ȴ ∟⁄

ế Ȳѩ Л֝ ᴯἬ ẁ ᾼד ἤȴ 

3.1 ѡӐ П иέ 

Ӑ Ԓᵓӣ2006~2017ɎԚ12ɏד ȳJMA Мצԝҏ

ҙ ᾼצ Ȳ ᴩ Пиέȴ֯ẓ30צkt ҙ

(R30)ᾼ МȲ ҙ П ҜἬצ R30צ П 30.9%

Ɏῶ 3ɏȴ ẓЛ 30ktҙ ᾼ Ȳ⁄Ṽ ֮ ӱП8Ѡ ȳᴯ

ӱҏ  Ѡ֣ȷ Ὠ ӱȲ  Ѡ֣ Мὑὧҙ Ɏ  7aɏȴױ

Ҡ ╥֪ⱢᴫҖыӂ◦ᾼ Ȳ֯ ֣›Єֵ֣ᴫҖᴫѠ֣› ȷ›

Ѡ֣ᾼҢ ȲắṆ Ѡ֣ й֣ ПכҒ֝ד֣ ȳᴖṿ ЄȲ

╝ὧ ҙ Єᾼ ȴⱢ ӱ Ѡ֣ ҙ Л П

⇔ȲӐ ѩ R30  Ѡ֣ Ѡ֣П ἤȴиέ ȲR30

  Ѡ֣᾿ ậӣ JMA Ṿ Ἤ ẁᾼ Ȳ Ѡ֣⁄ѿ JMA

Ṿ ϯᾼМїᴯ › 6Њ ПМїᴯ ᴩ Ȳ Ὠֽ  8a

Ἤӱȴ  8aМּמ ҅ῶ ҙ   Ѡ֣ Ѡ֣֝דȲᴖЄ

иᾼ Мὑּמ ϯѠȲᵛ҅ῶẔ ҙ   Ѡ֣Єֵᴯὑ

Ѡ֣ПҢѠ0~90⇔ȴ 

JMA МȲצ R30ᾼ 6,579(285 Ȳῶ 1)Ȳᵀצ
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R50̓͂Ȳ⁄ 3,651(177 )ȷᵀӐ ӼиέR50ПиӁ Ȳѿ

R30̓͂ ȴ Ὠ ӱȲẓR50 ҙ ᾼ МȲ П

ἬҜѩẂ R30̓͂ ȲּפҜἬצ R50צ П 74.6%Ɏῶ 3ɏȴ

ẓЛ R50П ȲR50  Ѡ֣ד ὑR30  Ѡ֣Ȳ⁄Ḇ М

ὑ МїПὧ Ɏ  7bɏȴ 

иέJMA R30  ҙ Ɏ  9aɏȳ ҙ Ɏ  9bɏц  ӂᶁ

ҙ Ɏ  9cɏПиӁ ӱȲJMAἬиέП ҙ иӁꞋẓ

Ӕצ ⇔ȲᵛЊὑӂᶁ ᾼ ֵȲѹ ҙ ֣צ ứ ֿ Мᾼ

֣Ȳ Ɫᵧ ᾭиӁȴ ậ֝Ϛ ᾼ  ᾼӂᶁ ( c)Ȳ

ᾭиӁ⁄ ЛὙ ȴ  ҙ ӂᶁ Ɫ201.5 nmȲ ҙ ӂᶁ Ɫ154.5 

nmȲẒ῏ד 47 nmȷᴖ  ӂᶁҙ Пӂᶁ ⁄Ɫ178.0 nmȴR50П

иӁӼẓצӔ ⇔Ɏ  10ɏȲᵀ ҙ иᵉḆⱢ Мѹ ᾭиӁЛὙ

ȷ  ҙ ӂᶁ Ɫ75.2 nmȲ ҙ ӂᶁ Ɫ66.3 nmȲ  ӂᶁ

ҙ Пӂᶁ ⁄Ɫ70.7 nmȴ֪R50 ҙ ῏ПѩẂ R30̓͂ Ȳ

╝  ҙ Пӂᶁ Ҭד 8.9 nmȴ 

 11ц  12иᵑԝҏ ȳד2017~2006 Пד ҙ Є

ПЊ Ȳ М ӱ֢ד ҙ иӁ ᶮ ӂᶁ ד о ᶮȴ

Ὠ ӱȲ  ҙ П ד о ҙ ῏ЄȲᴖ Є ᾼ ד о

ЊȴиέR30П  ҙ ȳ ҙ цӂᶁҙ Є ᾼד ἤȲ

Ὠ ӱȲד … иᵑⱢ0.33ȳ0.39ц0.37ȷ R50Ȳ⁄ױϮ ҙ

Є ᾼד … ȲиᵑⱢ0.43ȳ0.27ц0.36Ɏ  13ɏȴ ᴖṕȲ

Л ậᴶ ҙ ɎR30ἨR50ȷ  ȳ ἨӂᶁɏȲẔ Є Ɏ

⇔ɏᾼ ἤꞋЛ ы Ȳ Є῏ 0.43ȴ 

֯ П ד ȲJMA МҶ ᶝꞋṿӣ 10и ӂ

ᶁ ɎWMO ɏȷ╝Ӑ ᴕМҶ ᶝứ ᾼ и ȲṼ
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⇔ иⱢ ⇔ (34~63 kt)ȳМ⇔ (64~99 kt)ц

(>=100 kt)Ϯ ȲṳиᵑиέϮ ПϮ (  ȳ цӂᶁ)R30

ҙ иᵉȴ Ὠ ӱɎ  14ɏȲ П ҙ Ϛ ЊȲẔ Ẓ

П ҙ иᵉ ЄȷᵀЛ ╥  ȳ Ἠӂᶁҙ ȲϮ Л

֝ ⇔П ȲẔ ҙ ᾼӂᶁ Ꞌ ⇔ Ғᴖ Єȴױ Ὠ  13

ӱ Ὠ ᴿȲἨ ҙ ᵧ ṷ Ӕד ἤȲᵛ ҙ

ᴖ Єȳᵀ ᴿẓד Є ἤȴ 

(1)  ҙ ПЛ ἤиέ  

Ɫ ᵅ ПЛ ἤȲӐ ᵫὑ 2.3Њ Мᵛứ Л

╓ ȷ֯ױ⁄иέױЛ ╓ П ѣ о ᶮȴ Ὠ ӱɎ  15ɏȲЛ

╓ ֯ҍủ ᵅȲ֯ ủ⁄Л ╓ ȷҠ ֪ ủủ ᴩȲ

ᴖṿ ⁮ цὧ ᾼ ҙ צ Єᾼ Ȳ Л ╓ ᾼ

ֵȴᵀ Л ╓ ᾼ֢ѣиӁ ӣ kernel density estimationѠ

ה иӁ ⇔Ɏ  16ɏȲ⁄ ӱЄ и Л ҏ ֯ ủȷᵀ֯

ủȲ ⇔ ᾼ ╥ ֵȴ Ṽ ⇔и Ɏ  15Пbȳc

цdɏȲ⁄ Ὠ ӱ ᴖṕ Ɫ ȲЛὔҏ Л ἤᾼ

ᶮȴчПȲצṷ ⇔ ᾼ ⁄Ҡ Ɫ ȲἨ

иꜜЛὙ Ȳ֪ᴖҠ ֯ ϚѠ֣ứҏ Єᾼ ҙ Ȳ╝ҏ Є

ᾼЛ ἤȴ 

(2)  Rankine Vortex (RV)Пиέ 

Ɫ JMA Ἤ ẁП ֣иӁПϠ ȲӐ ᵓӣ

JMA МἬ ẁП ȳ R30R50 ҙ ȲṼ иᵑ(4)ה

  ȳ цӂᶁП RV ȷ ᾃ R50ế R30Пӂᶁ ҙ
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( ȳ ӂᶁ)ᾼד … 0.77ȴ Ὠ ӱȲ ҙ ЮὑR30R50

П иӁᾼRV ȲẔ Є ὑ0.2~1.2 ȲẔ Єȴ

  ҙ П RV ӂᶁ Ɫ 0.48Ȳ ҙ П RV ӂᶁ

Ɫ0.56Ȳӂᶁ ҙ ПRV ӂᶁ ⁄Ɫ0.51Ɏ  17ɏȴ 

ⱢϠ ṿӣῺᴿ RVеהѿ҅ῶ ֣ о Ȳ ֽᴶ ӣ֥

ᾼ (Ŭ)ȲӐ Ӽиέϱ Ϯ ѠהἬ ᾼRV R50( ȳ

)ӂᶁҙ Ɏ  18ҿɏц Є П ᾼ …ȴ Ὠ ӱȲӂᶁR50

RV ᾼד … Ɫ0.519(  )ȳ0.234()ц0.456(ӂᶁ)Ȳ ὑVmax

῏П0.324(  )ȳ0.330()ц0.404(ӂᶁ)Ɏ  18ҢɏȷᵀẒ῏ RV

ᾼד ἤꞋЛ ȴד ἤ ῏Ɫӂᶁ R50ᾘ  П RV Ȳ

Ẓ῏Пד … Ɫ0.519Ɏ  18aɏȷӂᶁR50ᾘ ПRV П

ד ἤ ᵅȲד … Ɫ0.234Ɏ  18bɏȴ 

(3)  ʉ (RI) П ҙ иέ 

ֽ›Ἤ ȲӐ ›ϢׁשṅכὨȲ 24Њ в ⇔ Ғ

30ktᾼ Ɫᶶ (RI)ȷӐ ᵓӣJMAṾ Ȳ ҏẓ

RIצ ᾼ ȲứⱢRIȲῶ 4ԝҏ ӢỄ Мצҏ RI

ᾼ ȴ Ὠ ӱȲ֯2006~2017ד Ȳ Ԛ83צ ֯ẔӢỄ М

ҏצ RI Ȳӂᶁḕ6.9צד RIצ Ȳ ӢRIᾼ Ɫ

594ȴҫҵȲ֯ ӢỄ МꞋ Ӣ RI П ȲẔ Ԛ

3839Ȳױ ⁄ứⱢ RIȴ 

иᵑиέ RI ế‍ RI П ҙ ᾼ Ὠ ӱȲRI ᾼϮ

30kt ҙ Ɏ  ȳ Ἠӂᶁ ҙ ɏиᵑⱢ169.9еṭȳ139.7

еṭц154.8еṭȷϮ῏ꞋЊὑ RI Ɏ̓͂иᵑⱢ206.3еṭȳ152.7еṭ

ц179.5еṭȲ  19ɏȷױҵȲRIᾼ ҙ ᾼиӁ Ȳד ὑ‍RI
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Ӽ ȴ Ὠ֝ ӱȲ֯ RI ȲϮ R30 Є ᾼד … и

ᵑⱢ 0.497(  )ȳ0.50( )ц 0.519(ӂᶁ)ȷӂᶁּפⱢ 0.5ҿҢ(  20)Ȳ

ѩ RI῏(иᵑⱢ0.372ȳ0.416ц0.410)ȴױ RIП ⇔

ҙ ẓ ṾӔד ᾼ ȲἨ Ҡ Ɫѿ∟ ᵂ П ᴕȴױҵȲ

RIế RIПӂᶁЛ ╓ иᵑⱢ15.1ế26.8Ȳv ד ὑ RIȲ

RI ᾼ ẓצḆⱢ ᾼ ἤɎ  21ɏȷ Ҡ Ɫ RI ᾼ ᶶ

Ȳ ☼ṿᵅ в☼ Ȳᵛ ὔᶮכ ᾼ ȷᴟὑ Є

Ȳ⁄RI῏Єὑ RI῏(69.0 nm vs. 53.1 nm)ȴ 

3.2 MTCSWAП иέ 

ᵓӣJMA иέ ἤҵȲӐ Ӽ 2006~2017ɎԚ

צɏПד12 MTCSWAἬ ẁᾼ Ȳ ᴩ ἤиέȷẔ

М2006דȲCIRAצиέ ᾼ Ṇ юȴ֯ ӣϱȲҬ ᴟ

юצϚ ֮ R34ἨR50ᾼצ ȲИ Ɫצ ȴ 

иέ֢ ҙ иӁ᾿Ѡ Ɏ  22ɏ ӱȲ֢ П

ҙ ӂᶁ ȳѿὧҖ ЄȲẔ Ɫ119.6 nmȲὧ⁮ ПȲẔװ

Ɫ 107.2 nmȲᴫҖ ԛװПȲẔ Ɫ 98.0 nmȲᴫ⁮ ЊȲẔ Ɫ

82.0 nmȴױ Ὠ Ԓ› JMA  Ѡ֣иӁᾼ ȲᵛὧҖɎᴫ֝ד

⁮ɏ Ɫ ᴩ Ѡ֣Ң ɎҿɏȲ╝ ҙ ӂᶁ ЄɎЊɏȲ

ҙ Ɫ0 nmᾼ Ϸ юɎֵɏȴ Ὠ֝ ӱȲЛ ᴶ ȳ

ҙ ПиӁꞋẓӔ ⇔ȲᵛЊὑӂᶁ ᾼ ֵȴҳ ӂᶁᾼ

R34 ҙ Пӂᶁ Ɫ 101.7 nmɎ  23aɏȲ Є ҙ (RMW)ӂᶁ

Ɫ41.7 nmɎ  23bɏȷד ὑ֢ ҙ Ἠӂᶁҙ ȲRMWПи

Ӂ Ɫ МȲЄ иꞋ֯60nmѿвȴ 

MTCSWAἬ ẁ П֢ R50 ҙ ӂᶁ Ȳ Ὠ
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ӱɎ  24ɏȲ R30֝דȳR50Пӂᶁ ֝ ѿὧҖ Є(69.8 nm)Ȳ

ὧ⁮ П(60.1 nm)ȲᴫҖװ ԛװП(54.9 nm)Ȳᴫ⁮ Њ(43.5 nm)ȴ

R50 Ɫ0ᾼ ϷѿὧҖ юȲᴫ⁮ ֵȴ 

иέ MTCSWA ᾼ ҙ   Ѡ֣ȳ Ѡ֣ᾼד

ἤȲ Ὠ(  8b)JMA῏(  8a)֝דȳѹד ἤḆⱢ ȴ  8bМȲ

מּ ҅ῶ ҙ   Ѡ֣ Ѡ֣֝דȲᴖЄ иᾼ Мὑ

מּ ϯѠȲᵛ҅ῶẔ ҙ   Ѡ֣Єֵᴯὑ Ѡ֣ПҢѠ

0~90⇔ȷ֯иέ Ȳ  Ѡ֣…Ӧҳ П ҙ Ȳ ӣ2.3

ứ ᾼѠᾎ(е2ה) Ἤ ȴױҵȲMTCSWA М Ϸצ

Ѡ֣ᾼ Ȳᵀ Ӑ ᾼ иέȲױ Мצṷ ᾼ Ѡ֣

ếẔ҃ ᴯ Ṿ Ἤᵧ ῏Лыד Ȳ╝Ӑ Л ӣ MTCSWAἬ

ẁᾼ Ѡ֣ȲᴖḂѿJTWCṾ Пӭ ᾼМї ⇔ ›

6Њ Мї ⇔ ᴩ Ȳѿ Ѡ֣ᾼ ȴ 

 25ц  26иᵑԝҏ ד2017~2006 MTCSWAἬ ẁ П

ҙ Є ПЊ ȴ  25 ӱЛ֝ ד֢ ПиӁ

ӂᶁȲ Ὠ ӱȲMTCSWA֯K ҙ Ȳ Є ᴿѾҬẞ350 nmȷ

ҵȲױ Ϡ2008דᴫ⁮ ᾼ ҙ Є ᵑЊҵȲẔ҃ ד

ҙ ПиӁ оЛЄȴиέ֢ R34 ҙ Є Пד ἤȲ

Ὠ ӱȲҳ Пד … Ɏ  27ɏиᵑⱢ 0.53ɎᴫҖɏȳ0.46Ɏὧ

Җɏȳ0.45Ɏᴫ⁮ɏ 0.38Ɏὧ⁮ɏȴ R50ᴖṕȲ⁄֢ ҙ

Є Пד … Ɏ  28ɏȲиᵑⱢ0.58ɎᴫҖɏȳ0.45ɎὧҖɏȳ0.50Ɏᴫ

⁮ɏ 0.34Ɏὧ⁮ɏȴ ᴖṕȲMTCSWA֢ ҙ Є П

ד ἤȲ ὑJMA̓͂ȴױҵȲ  27ᾼ ҙ иᵉᵧ ϚὙ ϱ

ꜜȲӼ ӱMTCSWAᾼ ҙ ᴿѾצϚ350 nmᾼ ạ֯׀ȴ 

֯ П ד ȲMTCSWAJTWC֝ ṿӣ 1и
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ӂᶁ ȳцѿ34ktẃứGale windᾼ ҙ ȷ╝Ӑ ᴕJTWCᾼ

⇔и ȲṼ ⇔ Ṇ иⱢTropical Storm (TS, 34~63 kt)ȳ

Typhoon (TY, 64~129 kt)Super Typhoon (ST, >=130 kt)ȴ Ὠ ӱȲR34

ҙ иᵉ МɎ  29ɏȲ (ST)ד Лὔҏ Єᾼ ҙ Ȳ

ҙ Є Њ Њȴᵀ ֢ ПR34 ҙ ӂᶁ

ᴖṕȲϷצ ҙ ᾼӂᶁ ⇔ Ғᴖ Єᾼ ȷѿҳ П

ӂᶁR34 ҙ ᴖṕȲTSȳTYцSTП иᵑⱢ75nmȳ136nmц144nmȴ

ױ Ὠ  27ӱП Ὠ ȲRv ҙ ᵧ Ӕד ᾼ ȴɲ

ᾃ ᾼ╥ȲӦTYẞSTП ҙ Ғ ȳ ЊὑӦTSᴟTYП

Ғ ȲἨ61nm vs. 8nmȷяẔ╥ὧҖ ȲẔ Ғ иᵑⱢ65nmế2nmȴ 

(1) ҙ ПЛ ἤиέ 

иέJMA ד Ȳ֝Ӑ ӼиέMTCSWA ПЛ ╓

ᾼ ѣ о ᶮȴ Ὠ ӱɎ  30ɏȲЛ ╓ ֯ҍủӼ ᵅȲ֯

ủ⁄Л ╓ ȷֽ›Ἤ ȲҠ ֪ ủủ ᴩȲᴖṿ ⁮ цὧ

ᾼ ҙ צ Єᾼ Ȳ Л ╓ ᾼ ֵȴᵀ

Л ╓ ᾼиӁ ӣ kernel density estimationѠה иӁ ⇔Ɏ  

31ɏȲ⁄ ӱЄ и Л ҏ ֯ ủȲᵀ֯ ủ ⇔ ᾼ

╥ ֵȴ Ṽ ⇔и Ɏ  30ɏȲ⁄ ӱ ᴖṕ Ɫ

ȲЛὔҏ Л ἤᾼ ᶮȷчПȲצṷ ⇔ ᾼ Ȳ⁄Ҡ

Ɫ ȲἨ иꜜЛὙ Ȳ֪ᴖ֯ ϚѠ֣ứҏ

Єᾼ ҙ Ȳ╝ Ӣ ЄᾼЛ ἤȴ ᴖṕȲ ӣ MTCSWAἬ

ẁ ἬиέᾼЛ ἤȲ ӣJMA иέ῏ȲЄ ᴿȴ 
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(2) Rankine Vortex (RV)Пиέ 

Ɫ MTCSWA Ἤ ẁП ֣иӁПϠ ȲӐ

ӼᵓӣR34R50 ҙ ɎẒ῏Пҳ ӂᶁ ҙ ᾼד …

0.74ɏȲṼ (3)ה RV ȴ֪ⱢMTCSWAП ҙ Ϣ

Џ ӔȲR30R50Ҡ ѽ Ṇ Ἤ ẓצᾼ ἘȲꜙᴟ ҏ

R50ЄὑR30ᾼ ᾓȴӐ ֯ RV ȳ צ ϱ ױ Л

֥ ‴ ȲᵀЬצю ПRV Ὼ100Ȳ╝RV ӂᶁ ắ

Ẕ ᴖ ȴ Л֝ ȳᵓӣ R34R50Ἤ (еה 3)ᾼ RV

ȲẔӂᶁ иᵑⱢ 0.65ɎᴫҖɏȳ0.68ɎὧҖɏȳ0.67Ɏᴫ⁮ɏȳ0.68Ɏὧ

⁮ɏȲҳ῏ד Ὼȷᴟὑᵓӣҳ ӂᶁ ҙ (R34ếR50)Ἤ П

RV ȲẔӂᶁ Ɫ0.61Ɏ  32ɏȲЊὑᵓӣ ᵑ Ἤ ῏ȴ 

ҵȲӐױ Ӽṿӣ R34ȳRMW Є Ȳ е(3)ה RMW

ᴟR34ПRV ȷ Ὠ ӱȲ R34RMW ᾼRV

ḆЄȲ Пӂᶁ Ϸ ЄȴЛ֝ ᾼRV ӂᶁ иᵑⱢ 0.81

ɎᴫҖɏȳ0.69ɎὧҖɏȳ0.93Ɏᴫ⁮ɏȳ0.72Ɏὧ⁮ɏȷᴟὑᵓӣҳ ӂᶁ

П ҙ Ἤ П RV ȲẔӂᶁ Ɫ 0.56Ɏ  33ɏȲӼЊὑᵓӣ

ᵑ Ἤ ῏ȴ 

ⱢϠ ṿӣῺᴿ RVеהѿ҅ῶ ֣ о Ȳ ֽᴶ ӣ֥

ᾼ (Ŭ)ȳѿцMTCSWA ᾼ ֻ ȲӐ Ӽ R34-R50ц

R34-RMWẒ RV Ẕ҃ ᾼ …ȴ Ὠ ӱȲד … ᾼ

ⱢѿR34ӂᶁ ҙ R50ӂᶁ ҙ Ἤ ᾼRV Є

Пד … ȲẔ 0.57ȲẔװⱢR34ӂᶁ ҙ RMWἬ ᾼRV

Є Пד … ȲẔ 0.53ȷᴟὑᵓӣЛ֝ Ἤ

ᾼRV ếRMWȳ Є ἨR50 ᾼד ἤ ЛṾȴ 
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(3) ʉ (RI) П ҙ иέ 

ֽ›Ἤ ȲӐ ›ϢׁשṅכὨȲ 24Њ в ⇔ Ғ

30ktᾼ ⱢRIȲɔ ӣMTCSWA ҏẓצRI ᾼ Ȳ

ứⱢצRIȷῶ 5ԝҏMTCSWA П ӢỄ Мצҏ RI ᾼ

ȴ Ὠ ӱȲ֯2006~2017ד Ȳ Ԛ106צ ֯ẔӢỄ Мצ

ҏ RI Ȳӂᶁḕצד 8.8 צ RI Ȳ Ӣ RIᾼ Ɫ

897ȴҫҵȲ֯ ӢỄ МꞋ Ӣ RI П ȲẔ Ԛ

2260ȲứⱢ RIȴ 

иέ Ὠ ӱȲRIᾼ֢ R34 ҙ Ɏ  34ɏ ӂᶁ

ҙ Ɏ  35aɏὙ ꞋЄὑ RI Ȳ̓͂иᵑⱢ113.0 nm vs. 80.6 nm (NW)ȳ

123.1 nm vs. 105.1 nm (NE)ȳ86.9 nm vs. 65.8 nm (SW)ȳ104 nm vs. 95.1 nm 

(SE)ц104.1 nm vs. 95.1 nm (ӂᶁ)ȷױ Ὠ JMA ӱᾼRI

ҙ Ὑ Њὑ RIП Ὠדчȴ ױכ ᾼҠ ╥ȲMTCSWARI

МȳצЛю ᵑ Ɫ 0ᾼ Ȳṿ RI Пӂᶁ ҙ

ЊȴױҵȲӦὑMTCSWA צ ẁ Є ҙ (RMW)Ȳ╝Ӑ

ӼиέRI RIПRMWȲ Ὠ ӱRIПRMWЊὑ RI῏

Ɏ23.4nm vs. 54.3nmȲ  35bɏȷᴟὑ Є Ȳ⁄RIЄὑ RIɎ84.5 

nm vs. 50.7nmȲ  35cɏȴ 

Ὠ֝ ӱȲRI R30 Є ᾼד … Ɫ0.55~0.65ҿҢפּ

Ɏ  36ɏȲὙ ὑ RI ῏Ɏ0.32~0.41Ȳ  37ɏȷRI П ⇔

ҙ ẓ ṾӔד ᾼ (JMA̓͂Ӽ֝)ȲҠ Ɫѿ∟ ᵂ П ᴕȴ

ҵRIếױ RIᾼЛ ╓ иᵑⱢ36.4ế65.8Ȳv ד ὑ RIȲ

RI ᾼ ẓצḆⱢ ᾼ ἤɎ  38ɏȲױ Ὠ ᵓӣ JMA Ἤи

έ῏֝ד(15.1 vs. 26.8)ȴֽ›Ἤ Ȳ ױכ ᾼ ֪ȲҠ ⱢRI

ᶶ Ȳ ☼ṿᵅ в☼ Ȳ ὔᶮכ ᾼ ȴ 
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3.3 ᴯП ҙ ѩ  

Ӧὑ֢ Ἠׁשṅ ᴯ֯иέ ȲἬṿӣᾼ ȳч

ᶾ ц Ӑứ ṷצ ȲҒϱҠ ᾼϢⱢᴕצ ȲӼ ӢЛ֝ ᴯ

Ἤиέᾼ ҏ ȴ Ὑ ᾼ╥Ȳ֯ ҙ ȲJMA

МҶ ᶝꞋ ӣ10и ӂᶁ ɎWMO ɏȲṳѿ30ktứ

gale wind radiiȷᴖּר ד ᴯɎֽJTWCἨCIRAɏ⁄ ӣ1и ӂ

ᶁ Ȳṳѿ34ktứ gale wind radiiȴ֪ Ӑױ JMA MTCSWA

Ẓ ᴯἬиέᾼ ἤ Ȳ ậ ᾼ֝ד ᴩᶁ оиέȲ

ѩ Ẓ῏ ἤП ȴ 

иέ Ὠ ӱɎ  39ɏȲJMAᾼ R30ӂᶁ Ɫ 180.7nmȲ Єὑ

MTCSWAᾼR34ӂᶁ Ɏ112.8nmɏȲẒ῏ד 67.9nmȴ Ὠ֝ ӱȲ

Ẓ Ἤ ẁᾼ ҙ иᵉꞋצӔ ⇔ȲᵛЊὑӂᶁ ҙ ᾼ

ҙ ȴֵױҵȲJMAᾼR50ӂᶁ Ɫ69.8nmȲӼЄὑMTCSWA

ᾼ67.8nm Ɏ  40ɏȴӦὑJMAṿӣᾼ ứ ╥10и ӂᶁ Ȳ֪

ױ ẞ50ktᾼ ⇔ MTCSWAȲ╝ ϱJMAᾼR50 ҙ

MTCSWA̓͂Ḇ Ὼ МїȷᵀӐ ᾼиέ Ὠ⁄ ӱȲJMAᾼ

R50чᴖЄὑMTCSWA̓͂ᾼR50ȴ ֥ϱ иέ Ὠ ӱȲJMAứᾼ

ҙ Ȳ ᴖṕᴿצ Єᾼ ȴ 

ѩ JMA MTCSWAἬиέᾼ Є Ȳ Ὠ ӱJMAᾼӂ

ᶁ Є Ɫ62ktȲMTCSWAᾼӂᶁ Є ⁄Ɫ70ktȷ ӱMTCSWA

֣ С ᾼ Є ȲᴖẒ ПиӁ֝ ẓצӔ ⇔ȴ

ҙ ПЛ ἤᴖṕȲ֯Gale windᾼ иɎᵛ30 ktȳ34kt windɏȲ

Ẓ῏ПЛ ╓ ᾎЛ֝ɎҠ ᴕ2.3(1)ɏȲѹMTCSWAПиέ Ӽ

ЛắϢⱢѻ ᵒ ȷᵀ֪צṷ ᾼ ȲẔ П

ꜜ ѿᵒ Ȳ֪ ᴖ Ϛ ҙ ᴷ Єᾼ ᾓȴ╝ ᴖṕȲ
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MTCSWAἬиέᾼ ҙ Л ἤ ὑJMAἬиέ Ɏ̓͂  41aɏȴ

֯Storm windɎᵛ50kt windɏᾼ иȲ› 3.1Бצ ẞJMAᾼR50

ᾼ ᾓҜ 74.6%Ȳṿ JMAП R50ᾼЛ ╓ М֯ 0 ῺȲЊὑ

MTCSWAᾼR50Л ╓ Ɏӂᶁ Ɫ23Ȳ  41bɏȴ 

Song and Klotzbach (2016)֝ צ ПJMAȳJTWCцד2014~2007

MTCSWAϮ῏ᾼ ҙ ᴩиέȲẔ Ὠ ӱJMAиέП ҙ

Єὑ MTCSWA̓͂ȲԛЄὑ JTWC̓͂ȴ֯ҟד МȲБ 2016

2017ԚẒדПӂᶁ ҙ ᾼ ᴩиέȲṳ ẞJTWCПӂᶁ ҙ

ЄὑMTCSWA̓͂ᾼ ȷᵛҟד ếSong and Klotzbach (2016)П

דȲӐױЛ֝ȴ֪צ ֝ ПϮ῏ᾼד2017~2006 ᴩᶁ

оиέȷ Ὠ ӱȲӂᶁ ҙ ѿJMA ̓͂ (182nm)ЄȲЄὑMTCSWA

П115nmȲԛЄὑJTWC П106nmȴױиέ Ὠ Song and Klotzbach (2016)

Ȳ֝ד῏ ӱҟד Ἤ ПЛ֝ ȳ…֪ⱢҟדἬиέᾼ ПדԌ

Ἤ ẞП Ὠȴ 

3.4 ӣ᷾ иέ ҙ  

Ӑ ֯иέ ҙ ἤ Ȳ ӣ2006~2017ד ᾼ Ȳ֪

ױ ӣ᷾ ѿиέ ҙ ȲӼ ӣ֝ד ◕ȷ֯ ◕ Ȳ

Ԛ ᴩϠ 60 Ȳװ ╟Ὅ 958 ᷾ ȴӦὑ᷾ ֯ Ὼ

⇔ ᶶȲṿ᷾ ᾿ ẞ֮ ᾼѩẂЛ ȴ֯

ד2017~2006 ȲἬ᷾צ МȳҬצ% 34.4צ᾿ ẞ֮

ȷ֪ױȲӇ ӣẔ҃Ѡᾎ ᷾ ֮כ ȴ 

ӭ›ᵂ ϱ ӣᾼ֮ ᴷѠᾎצ MBLᾎ WL150ᾎẒ ȷ

MBLᾎ… 0~500еѐ ᾼӂᶁ ȳ ѿ0.8ѿ ᴷ֮ ȲᴖWL150

ᾎ⁄╥ 0~150еѐ ᾼӂᶁ ȳ ѿ 1.229ѿῺᴿ֮ ȴ֯
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צПד2017~2006 МȲϱ Ẓ ѠᾎᾼҠӣ ȲиᵑҜἬצ

᷾ ᾼ90.0% 84.1%ȴⱢѩ MBL WL150Пиέ ὨȲӐ

ậ MBLᾎ WL150ᾎꞋҠ ֮ ᾼ ᴩиέȴ Ὠ

ӱȲMBLᾎἬḖ ᾼӂᶁ֮ Ɫ14.0 m/sȲ Ɫ5.56 m/sȷᴖ

WL150ᾎἬḖ ᾼӂᶁ֮ Ɫ12.9 m/sȲ Ɫ4.96 m/sȲӼᵛ

ѿWL150ᾎḖ Пӂᶁ ꞋЄὑMBLᾎἬḖ ῏ȴ 

ᵓӣ᷾ ὑ ҙ Пиέ Ȳ Ԓ ҟ

Ȳѿ ẞ (ֽ ה 5Ἤӱ)ȷẔװ⁄╥ ֝ ПЛ֝ҙװ

( ᾼ(֝ד Ȳ Ϛ ᾼ ֣иӁ(еה) ᴩ ֥ȷ

П∟ԛᵓӣ ֥ ᾼ ֥ ֣иӁеהȲᴷ Л֝ҙ ᾼ ȴ

∟⁄ ᵓӣ ֥еה Ἤ ᾼ(Л֝ҙ ) Ȳ Ϥ М

ѿ ẞԓ  ȴ(6ה)

(1) ֣иӁפ ֥иέ 

Ӑד ֯ ᴩפ ֥ ȲἬṿӣᾼ Є ẃ Ҕᵶצ

MTCSWAADTẒ ⅎ ᾼ ⇔ᴷ ὨȷױẒ Пד …

0.891ȲѹꞋҠᵛ ȴᴖ֯ᵓӣ᷾ 10ᴏ Ȳ

MBLᾎצ⁄ WL150ᾎẒ ȷ֪ױȲԚצҳ Л֝ᾼ Ὠȴᴖ֯и

έ Ȳ Ԓ 1и ӂᶁ Ԓ כ 10и ӂᶁ ȷᴖ᷾

ҟ ѿ ẞ (ֽ ה 5Ἤӱ)ȴ֯ ד2017~2006 Ȳ

֝ ẓצMTCSWA ᾼ᷾ ȲԚװ 54ȷӐצ ᵛ ṷױ

ᴩиέȴ 

Ӑ Ԓѿ Rankine Vortexеה ᷾ ᴩ ֥ȷ

֯ ֥ Ȳᴕ Vmax RMWҠ צ Ἠᴷ ϱᾼ Ȳ╝ MTCSWA

ếADTПVmax ứⱢ1צm/sᾼҠ ȲRMW⁄иᵑ ứ3 Ҡ
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ᾼ (10kmȳ20kmế50km)ȴѿMTCSWAПVmaxⱢVmaxῴᴷ ѹ

RMW Ɫ10kmȳ20kmế50kmП ֥ ứ ᾓȲѿϯ ⱢM1ȳ

M2 M5ȷ֝ϱȲѿADT̓͂ ⱢVmaxῴᴷ П ֥ ứ ᾓȲѿϯ⁄

ⱢA1ȳA2 A5ȴ 

ᴖӦMBLếWL150ᾎἬḖ ᾼ (ῶ6Мѿorgῶӱ)Ȳ Ԓ ҟ

ѿ ẞ ֥ П (ῶ6Мѿmodῶӱ)ȲП∟ᵛѿױЛ֝

ҙ П (mod)RVеה ᴩ ֥(ḕ П᷾װ ᾼҙ −

Ҡ Л֝)ȴױҵȲⱢ ҟ Пmod ȳד ὑ Ở᷾

ᾼḂ ⇔ȲӐ Ӽᵓӣ org ᴩ֝ иέȲṳѩ Ẕ mod

ὨП ȴ 

ῶ 6 ӱѿЛ֝ ứἬ ֥ ὨПᶁѠ (root-mean-square error, 

RMSE)Пӂᶁ Ὠȷ Ὠ ӱȲѿ MTCSWAП Є П ֥ ὨȲ

ὑѿADT ȴ̓͂ẂֽѿMBLᾎḖ Пmod Ȳᴕ 10kmế20km

П RMW ȲᶁѠ Ɫ 1.90ế 1.81(MTCSWA) vs. 2.00ế

1.89(ADT)ȴẔװȲ RMWᾼҠ Є Ȳ Ἤ ᾼצḆֻᾼῶ

ὨȲᵛM50ПRMSEЊὑR20̓͂ȲѹϭЊὑM10̓͂ȴױҵȲ MBL

ᾎḖ П Ở (org)ᾼ RMSEӂᶁ Ȳ Єὑ WL150ᾎ῏Ȳᵀ ӔП

MBLᾎ (mod)ᾼRMSEȲẔӂᶁ ⁯ЊὑWL150ᾎ῏ȷ ӱ ᷾

ל (mod)ѿ҅ῶ ȲѿMBLᾎḖ П ᾼ о

Ὠᴿ ֻȴ 

ϱ Ὠ ӱȲЛ ╥ MBLἨ WL150ᾎἬḖ ᾼ ( П Ở

)Ȳ֯ ל ∟ (v mod )Ȳ ֥ῶ ЄֵצἬ сȴѿ

2007/08/07 0000UTCᾼPabukⱢẂȲ ☼ ắ П

Ȳᵧ ᴯὑ פ֥ ϱϯᾼ Ɏ  42aȳcɏȷᴖ ∟( ҟ

)ᾼ ☼ (mod )⁄ Ὼ Ȳ ֣ פ֥
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МɎ  42bȳdɏȴ ᴖȲг Л֝ᾭᾓϯ(M1ȳM2ȳM5ȳA1ȳA2

A5)П ὨМȲּ1/4צפᾼ Ȳ Ӕ ∟(v ҟ )ᾼ П כ֥

Ὠчᴖ֕ὑ Ở П ὨȷẔМכ֥ WL150ᾎҏ Ӕ∟ ֥ װ

Ȳϭѩ MBLᾎ῏ֵ 4~6 ȴװ ֥ϱ иέ ὨȲӐ ∟ ᾼи

έȲ ṿӣMBLᾎἬḖ ᾼ ȳ ᴩ RVеהᾼ ֥иέȲṳѩ

ױ ֥ ὨПRMSEȴ 

иέЛ֝ᾭᾓϯȳMBLᾎᾼ Ở ֥ ὨПRMSE( ) Ӕ

∟ ֥ ὨП RMSEᾼϯ ( )иӁ (  43) ӱȲ Ở

RMSEЄᾼ Ȳ֯ ӣ Ӕ ∟ȲẔRMSEЄֵצ ᵅ Ȳѹ

ᵅ ⇔ Єȴᴖ Ӑ ֥ Ὠ ѩ ֻᾼ Ȳ ṷצ ֯ Ӕ∟

֥ Ὠ ȲᵀRMSEϱс ⇔ЛЄȴ ᴖṕȲϱ иέ ӱȲӐ

᷾ ל ȳѿ҅ῶ ᾼ Ӕ ᾎȲᴿ

ẞ ֥ ᾼ ☼ ȴ 

ҵȲ֯иέױ ›∟ᾼ ֥ ὨПRMSEо ȲӐ

Ἤצ иⱢ ֥ Ὠ ֻ Ẓ ȴ Ὠ ӱȲ ⇔ ᾼ Ȳ

֪Ẕ П ֣ оὙ Ȳ֪֯ױ ֥ ѩ ὔ כ ֻᾼ ֥ ὨȲ

ᵀ֪Ẕ ӐПRMSE ЊȲ ל Ӕ∟Ӽ Ḃ Ȳצ

чᴖ ҏ Ӕ∟ П ᶮȴчПȲ ⇔ ᾼ Ȳ ϠẔ ֣

о ЊҵȲ ☼П Ӽ ЊȲ╝ắ П ⱢὙ ȷ֪

לȲױ ∟П ὨȲכ֥ ֣ ֻᾼ Ɏ  44aɏȴ Ὠ(  

44b)֝ ӱȲ Ὠכ֥ ֻᾼ ȲẔ Є Пҙ (RMW)ӂᶁ

Ɫ50kmȲὙ ῏(38.4km)ⱢЄȴ Ҡ ᾼ ֪ⱢȸRMW Є

ᾼ П Ɫ Ȳ╝ắ П ⱢὙ Ȳṿ Ở П

֥ Ὠ ȷ֪ױȲל ∟ Ғ ֥ Ὠȴ 

Ϡ Ӑṝ (Vmax, RMW) Ӕ›∟ȳ ֥ ὨП
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RMSEҵ(  45)Ȳ Ở ЄЊᴿӼҠ Ἤצ ȴӐׁשṅПиέ

Ὠ ӱȲ Є Ȳ ᾼכ Л ἤ Ȳ╝ṿӣ Ở᷾

֥ ПRMSEЄȲד … Ɫ0.478( 46a)ȴҫҵѩ ל

›∟ПRMSEᾼ о Ȳ ӱל ∟Ȳ ֥ Ὠ

ᾼ (  46bМ ѿϯП )ȲẔ Єֵ֯ 2~6 m/sȷч

ПȲ ֥ Ὠ ֻᾼ (  46bМ ѿϱП )ȲẔ ֯ 0~8 

m/s )צ  46b)ȴ 

ᴖ ∟Ӈ ᾼ╥Ȳֽ›Ἤ Ȳṿӣ RVеה ᴩ ֥ ϚὙצ

ᾼ Ȳᵛ֯ὑ ᾼ ҙ ᾼϯ ȴ֪ױȲӐ

Ӽҫҵ ᵓӣWCеה ᴩ ֥ПҠ ӣἤȴ Ὠ ӱȲWC

еה ᶶ ᾼ Мї ᾼ ϯẃɎ  47ɏȲᵀ╥᷾

Ẕ ֥ҏẃᾼ ᾼ ֣иӁȲ⁄דҟꜙ ȲRMSEּפⱢ5~7 

m/sП Ɏῶ 7ɏȲⱢᵓӣRVеה ֥ ὨᾼRMSEПẒ ѿϱȴ֪ Ȳױ

Ӑ ∟ Пиέ Ὅ ṿӣWCеהȲᴖ ṿӣRVеהП ֥ Ὠȴ 

(2) ҙ иέ 

֯ṿӣ RVеה ֥᷾ Ȳ MTCSWAЄ

ᵂⱢ ֥ῴᴷ ᾼכὨȲ ӣADT̓͂ ⱢṾ(ῶ6)ȴᴖRMWᾼҠ

Є Ȳ Ὠכ֥ ֻ(v M5 ὑM2Ȳԛ ὑM1)Ȳᵀ֯54

МȲẔRMW Ở ПӂᶁⱢ47.4еṭȲ╝ ӣӔ 50еṭ(M5)ᾼ

ứ Л֥ ȷ֪ױӐ ֯∂ ᾼ Ȳ ӣM2ɎӔ 20

еṭɏ ứϯἬ ֥ҏᾼ RVד ȳѿ∂ ֥ ᾼ ȴ֯

ERA5ה Мᾼ ȲӐ ӣ 500еṭᵂⱢ ( )

ᾼ Ȳ╝֯Ӑ ◕Ϛ Ở∂ ᾼ ȲӼ ӣ500еṭᾼ ȴ

ᴖ֯ 54 МȲצ 2 ֯ҒϤ ∟Ȳ Ϛצ
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ᾼ ᾎὑ500еṭв ẞ15.4m/s (30kt)ѿϯȲ╝Ḃѿ∂Ӵ Ɫ700

еṭПRV Ȳ ∟ ױ ∂ӴП (е6הПVsys) ֫

ᾼ ה (Venv)МȲᵛ МПVtotalȴה(6) ∟ᵓӣױVtotalȲ

֢ П ҙ Ȳѿϯ RV ҙ ȴϱ 2

ᾎ֯500еṭв ẞ15.4m/sᾼ ȲиᵑⱢ20079דѣ17 1200UTC

ᾼWIPHA ПὧҖ Ȳ 10ѣ4ד2007 1200UTCᾼKROSA

ПᴫҖ ȴ 

צҵȲԒ›Бױ ḕϚ ᷾ Ȳṿӣ ADT в ҏ

ᾼМїᴯ ȷѩ ױ Мїᴯ ᷾ ᴯ П Ὠ ӱȲצ

25.6%ᾼ᷾ ȲẔ ᴯὑᴷ ҏᾼ ҙ вȲẔ 74.4%⁄ᴯ

ὑ ҙ ҵɎ  48ɏȲꜙᴟ12צ ПἬ᷾צ ȳꞋὑἬᴷ П

ҙ ҵ ȴ ᴖȲ› ẞצẒ ȲẔ ҙ ֯Ϛ 500

еṭȷ֯ Ẓ ᾼױ МȲ᷾ ꞋᴯὑἬᴷ ҏᾼ ҙ в ȷ

ױȲױ֪ Єᾼ ҙ ȲᴿѾⱢᵓӣ RVеהᴷ Єҙ ἨҵἋ

П ὨȲṿӣϱ Њїȴ 

ҫҵȲԒ› Б цṿӣWCеה ֥᷾ ∟ᾼ (RMSE)Ȳ

ᾼẒ῏הṿӣRVе╥פּ ѿϱȷᵀӐ Ь ᵓӣWCеה ֥ҏ

ẃᾼ Ὅ֫ МȲѿ ҙ (ѿϯ WC

ҙ )ȴѩ M2 ứϯȲRV ҙ WC ҙ ᾼ

…Ɏ  49ɏȷ Ὠ ӱẒ ҙ ᵧ Ӕד Ȳӂᶁ ҙ ếἬצ

ҙ Пד … иᵑⱢ 0.677ế0.681ȴ RVП ҙ Њ(Є)

ȲWCҙ ֣Є(Њ)ὑ RVҙ Ȳ ӱ WCҙ П о ЊȲ Ɫ

RVҙ ᾼ40%ȴ 
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(3) Ẕ҃ ᴯ ҙ … 

Ӧὑ צ 54 ᷾צ Ҡӣѿ ҙ Ȳ╝

֯ 3.3ѩ ֢ ᴯἬиέП ҙ ȲṳӑὍϤᵓӣ᷾

Ἤ ᴷᾼ ҙ ȴ֪ ȲӐЊױ ᷾ ᴷᾼ ҙ Ȳиᵑ JMAȳ

MTCSWAц JTWCП ҙ Ȳ ᴩᶁ оиέȳѩ Ȳ

Ϯױ ᴯἬиέᾼ ҙ ȳ ᷾ Ἤ ᴷᾼ ҙ ( Ɫ )

ᾼ …ȴ 

ἤ֫ ᾼиέ Ὠ ӱȲJMAἬ ҏᾼ(  )ӂᶁ

ҙ ȳⱢᵓӣ᷾ Ἤ ᴷ(RV ֥)ᾼӂᶁ ҙ ᾼ 1.1ԛҒ

131.3еṭȴױ Ὠ ӱȲJMAᾼ ҙ ȳὙ Єὑᵓӣ᷾ Ἤ

ᴷ ῏ȲẒ῏Пד … 0.834Ɏ  50ɏȴ 

ᴖMTCSWAП(4 )ӂᶁ ҙ ᷾ Ἤ ᴷПӂᶁ

ҙ ᾼד … Ɫ0.757( 51a)ȷ 4 ԓ Ϛ ᴕ Ɏ  51bɏȲ

ד⁄ … Ɫ0.664ȲẒ῏Пד ἤꞋЊὑJMA̓͂ (0.834)Ȳᵀ╥Ẓ Ѡᾎ

ᴷ ҏẃᾼ ҙ ЄЊ ЛֵȴױҵȲ֫ ᾼה иᵑⱢ 0.83(ӂᶁ)

ế0.73(4 ֥Ẇ)Ȳ ӱ᷾ ᾼ ҙ о ⇔ЄὑMTCSWA̓͂ȴ

֢ иᵑᴕ Ɏ  52ɏȲ⁄ὧ⁮ П …ἤ(ד … 0.36)Ὑ

ὑẔ҃Ϯ῏ ȴ ױכ ὨᾼȲҠ ╥ MTCSWAὑὧ⁮ П

⇔ Ȳ╝᷾ ױ ẁ ֵᾼ ӔẦᵗȲϷҠ ╥᷾

ҙ ֯ὧ⁮ ᾼῶ ȴ 

ᴟὑJTWCṾ Ȳ֪Ẕ ю20116דѣ23ѡ00ZᾼMeari

6ѣ27ѡ12ZᾼDoksuriẒד2012 ᾼ Ȳ╝Ҭצṿӣ

52 ᴩѩ ȴ Ὠ ӱȲJTWCП ҙ ᷾ ᴷПӂ

ᶁ ҙ ц4 П ҙ (֥ Ẇᴕ )Пד … ȲиᵑⱢ0.810ế

0.726Ȳ Ẕ MTCSWA̓͂(0.757ế 0.664)ȷᴖ֫ иᵑⱢ 0.79
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ế 0.63Ɏ  53ɏȲế MTCSWA̓͂ ῺȴJTWC֢ ᾼ ҙ ȳ֝

⁮ὧצ ҙ ᷾ ҙ ד ἤ ᵅᾼ Ȳד … Ҭצ

0.56(T MTCSWAП0.36Ɫ )ȲẔ Ϯ ⁄ꞋЄὑ0.7Ɏ  54ɏȴ

Ϛ ᾼ╥ȲӦὑJTWC֯ᴷ ҙ ᾼᵂ ϱצ ᴕMTCSWAᾼ

ҙ Ȳ╝Ẓ ῶ ὨЄ  ᴿȴד

֥ѩ ϱ ҳ ҙ Ɏ  55ɏ Ὠ ӱȲJMAᾼ ҙ

ЄὑẔ҃Ϯ῏ȷ52 ᾼӂᶁ ҙ Є(386еṭ)ȲẔװⱢ

MTCSWAȲẔӂᶁ ҙ Ɫ265еṭȴJTWC᷾ ᴷПӂᶁ

ҙ ЊȲиᵑⱢ234еṭ 232еṭȲᵀẒ῏ Ɫ Ὼȴ 

3.5 ҙ ᴷ  

֥ϱ иέ Ὠ ӱȲ ᷾ ∟ᾼ ҙ

Ὼ ȷ ᴖ֯ ᵂ ϱȲṳЛ╥ḕ Ꞌ᷾צ Ȳᴖ

ѹϷЛ ᵛצ ᾼERA5הиέ ȴ ᴖȲӭ›ᾼᵂ ֯ה

ПиέϱȲ Бדצ ᾼҠ‒⇔ȷ╝ ᵂ ϱҠѿṿӣӂ ᵂ ᾼ

иέה Ἠ Ȳ֯᷾צ ᾼ Ȳᵓӣ᷾ ᴩ

ҙ ᾼ Ӕиέȴ֯ ᴩ Ӕ Ȳ Є (Vmax) Є ҙ

(RMW)ȳҠ ᴕMTCSWAᾼ (v Ҡ )ȴᴟὑADTᾼ Є

(Vmax)Ȳ֪ ӣױ ᴩ ֥ПכὨᴿ Ȳ╝ Л ṿӣADTП

Є ȴ 

Ԓ›֯2.4.(3)Њ ẞȲ1и ӂᶁП34kt פּ∟ ὑ10и

ӂᶁП30ktȷ֪ױȲᴕ 1и ӂᶁ ᾼR34ȲẔᾬ

ὑ10и ӂᶁ ᾼR30ȴ ḥ᷾צ Ȳᴕ ẞ᷾ ֥ҙ

JTWCἨ MTCSWAẒ ᴯП Ɫ ῺȲ∂ Ҡѿ᾿ ӣ

MTCSWAἨ JTWCᾼ֢ ҙ ( ҵȲӼҠױеṭ)ȴכ ᴕ  
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50ẞ  54ϱᾼ ἤ Ȳה… JMAȳMTCSWAJTWCϮ῏ᾼ ҙ

ȳѿϱ ἤ … ᴩ ∟Ȳ ᴕ ӣȴẔМȲJMAᾼ Єὑ

Ẕ҃ ᾼ ҙ Ȳᵀế᷾ ֥ҙ Пד … ế JTWC̓͂ ЛֵȲ

ᵂ ӼҠᴕ ֝ ᴕṿӣȴ 

∟Ӈ ᾼ╥ȲӦὑ ю ҙ ᾼ Ȳӭ›ᾼиέ Ὠ

ṳ ᾎ ứᴶѠᾎ ϱ Ὼ ȴ ᴖӭ›ᾼиέ Ὠ⁯ ẁЛ

юצ ᾼ ȲҠẁ ᵂ ᴕṿӣȴҫҵȲӐ ᴩ Ȳ

╥ѿERA5ԛиέ Ȳᴖᵂ ϱ ṿӣ иέה Ἠ

Ὼ П ȴ ᴖȲӭ›ᾼ ֯ה ᾼῶ ϱȲ

Л ыЄȲяẔ╥иέ Ἠ Ὼᾼ ȴ  



39 
 

ҳȳ ὑ ⇔ᴷ П ӣ 

⇔ (deep learning)╥ ϯᾼϚ І ӭȲῺ֪דⱢ

ᾼ Ḕ(ֽ GPUᾼṿӣ)ᴖṣ ȴ ⇔ ᾎᵓӣЄ

ᴩч ҅Ȳ ᴩ ȳи ȳἨᵒ ȴ ד ὑϢϩ

ᵒ ᾼ ֯ὑȲ ѩ Ϣ ḆⱢᶶ ѹЛ ԅ Ȳṳѹ

צ Ϣ Л῀ Ἠ ѿ оᾼ ȴҫҵȲ ᶙכ∟ ᴩᵒ

ᾼ ⇔ϷѩϢ ᵒ ḆⱢᶶ ѹῶ ứȴῺדẃ ⇔ ֯

Бצ ֵᾼ ӣȲṳ Ϡ Ϣᾼ ϩȲẂֽ:ứ ​ᴷ (K¿hnlein et al. 

2014)ȳ ԏ Ṇ ы ⇔(Li et al. 2016)ȳᵛ ​ ⇔

ᾼ (Denby et al. 2001)ӀῈ ᴆ╬ (Rybarczyk and 

Zalakeviciute, 2016)ȴ 

Ӑ Ю Ϛ ⇔ ѠᾎȸẪ Ȳ ᾎὑױ ᵛ

⇔ᴷ ᶾ ᾼ ϩȲṳ ҏҠ ᾼӑẃׁשṅѠ֣ȴ 

4.1 Ẫ (convolutional neural network, CNN)Ю 

⇔ ᶾ Є ҠиⱢ Supervised learningunsupervised learning

ẒЄ ȴsupervise learning֯ ϤḕϚ ᵒ ᾼ ᾼ֝ Ȳצ ẁ

Ḗ ᾼ (labelȲv ⱢἬᶦ Ḗ ᾼ )Ȳṳѿ ṷ

ᾼῶ ȲԛҒѿḂ МἬṿӣᾼה ȷ ṓᾼ supervised 

learningᾎצ RegressionȳNearest NeighborȳGuassian Naive Bayesȳ

Decision TreesȳSupport Vector Machine (SVM)цRandom ForestȴҫϚЄ

ðunsupervised learning ⁄Ҭצ Ϥ Ȳṳ ứϚṷ ֮ циέ

⁄ȲᵀЛᵫ ה ҏᾼ Ὠ╥Ш ȲӦ иכᴞАҟᶙה Ἠ

ᾼЏᵂȷ ṓᾼ unsupervised learningᾎצ Clusteringȳ Exclusiveȳ
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AgglomerativeȳOverlappingцProbabilisticȴ 

Supervised learningМᾼẪ (convolutional neural network, 

CNN) ȲⱢῺדẃᶶ ᾼϚ ⇔ ᾎȷCNN֯ ϱ

ᵑ  ȴCNN Мה Ӑѹ ᾼ Ɫ Ẫ (convolution layer)

ԓ (Fully-connected layer)ȴConvolution layer ᾼ ậ(feature 

extraction)ϩȲ Ϛ ѱМ Ὼ П ᾼ Ȳӣѿ҅ῶ

Ὲ ϱᾼד …Ἠᶮᾭ Ȳױ ⱢẪ ȴẪ Ҡ Ȳװֵ

᾿ẞ ҏ ѱᾼ ȳ ẞϚ ѱȴ█ṷ ᾓϯ

ѱ ᴩᴃо(pooling)Ȳѿ ҏḕϚ Њ Мѩ ᾼ Ȳṳ

ᵅ Ϥ ᾼЄЊѿҒᶶ ȴ 

ϱ Ẫ ᴃо ᶧ∟ȲᵛҠ ⱢϚ ȳԛ᷾

Ϥԓ (Fully-connected layer)ᴩ ⇔ ȷԓ ᾼᵂӣ֯ὑ

и ṳ ᴩ֫ ȴד ὑẔ҃ ᾎȲCNNᾼ ֯ὑԓ Мѿ

☼ ἤ ᴯẗ  (Rectified Linear Unit, ReLU)Ɫ ẗ (activation 

function)Ȳ ֢֪І ᾼ‍ ἤ Ȳѿ᷄ҏ ￼∟ᾼѠ Ɏᾬה

…ɏȴ 

Ϛ CNN ה Ȳ иⱢϮ ȲϚ ӣὑ

(training)ȲϚ ֯ ᾼ ◕֝ (validation)הᾼῶ Ȳ Ҡѿה

Ѡ ȷ֣ ∟Ϛ ⁄Ɫᶙԓ Ӵᾼ Ȳӣѿ (testing)הῶ ȴ 

4.2 ӣCNNK ⇔ 

Эԓѷꜜ ⇔ᴷ ȲֵѿDvorakᶾ Ɫѻ ( 1975, 1984)Ȳױᶾ

ṿӣּמҵ ╦ Ȳ Ṇᾼᾭ ⇔ẃᵒ ⇔ȷП

∟ӼצѿDvorakᶾ Ɫ ᾼ ᴷ ᶾ Ȳֽ advanced Dvorak technique 

(ADT)ἤо Dvorakᶾ Ȳᵓӣ ᴞה ᴩⅎ ᵒ ȴ ᴖ
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CNNʒ ᾼҏ Ȳצṷ ῏ Ở ╦ ὍϤCNN Ȳה ∂

ӴḆⱢ ᾼ ⇔ᴷ ᶾ ȴ 

Chen et al. (2019)ᾼׁשṅ ᵓӣּמҵ (Infrared, IR1)ȳѬ (water vapor, 

WV)ȳҠṓᾌ◕(visible channel, VIS)ц ᾌ֫ה ​ (passive 

microwave rain rate, PMW)ȲҒϱ ד ( ⇔ȳ ȳἬ ◦

)W Ɫ Ϥ ȲṳѿJTWCrevised hurricane database (HURDAT2)ᾼ

⇔Ɫ ȳ CNN-TC ȴה ҏẃᾼ CNN-TC Ȳה Ϥ

ᾼד2003-14 IR1PMWẒ ╦ ế Ἤ ◦ Ȳṳ

ѱѿ Ғ Ϥᾼ ȲẔӭᾼ֯ᶦ ѿ ֵᾼ ȳ

Ғ ᾼכғ ȷ֝ ṳиᵑ IR1PMW ᴩ оȲѿ ᵍ

Л֝ᴖ █כ ЄȴП∟ Ϥ ᴩҳ Ẫ Ȳ

ᵅ ЄЊ Ғ ⇔ȷ ∟ὍϤϮ fully-connected layersᴩ

ȴ  56Ɫױ ה ▐ Ἐ ȴCNN-TC צӼה Ἤצ◦

ᵑ◦ иᵑ ᴩ ȲЄ иᾼ Ṇ ֯ԓ ◦ ᾼה Ϛ

◦ ᾼЊȷה ֪Ɫԓ ◦ ҽЄᾼצẓה Ȳ╝ Ὠ

Ṿȴ ᴖȲ ϚẂҵᾼ╥Єᴫ◦ ᾼ Ṇ Ȳ҃֯Єᴫ◦ ᾼה

ѩԓ ◦ ЊȲҠṓЄᴫ◦ ᾼ Ṇ ẓצЛ֝ὑẔ҃◦ ᾼ

ȷױ ֯ԓ ◦ ᾼ М Ȳ֪ױҬ֯צЄᴫ◦ Ϛ

◦ ᾼ Иה ẃȴ 

ᶙᾼ CNN-TC ṿӣה ᾼד2015-16 ᴩ Ȳ Ὠ ӱ

CNN-TC ה RMSEᴟ8.75 ktȲѩADTɎRMSE 12.65 ktɏếAMSU

ɎRMSE 12.26 ktɏẒ ᵂ ϱӔ֯ ᴩᾼᶾ ῶ ḆֻȲ ᴩ ṾП

⇔ᴷ ѠᾎSATCONῶ Лֵ(RMSE 8.59 kt)ȴ 

ҵȲWimmers et al. (2019)⁄ṿӣ37ױ 89GHzᾌ◕ᾼ ╦ Ϥ

CNN Ȳṳ֝ה ṿӣJTWCHURDAT2ᵂⱢ ẁ ᾼה ȴ
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ᴖȲᴕ ᾿ Ϥ ⇔ ȲCNN ᾼиה ϩ Л ᷂ Ὼ

ᾼ ֿ Ɫצ …Ȳֽ70 75 ktП ╥Лד ᾼẒ и ȷ֪ױȲ ⇔

ᾼ Ϥ ҏꞋṿӣ ⇔ẗ ȲᴖЛ╥ Ϛ ⇔ ֿȴ֯ Ϥᾼ

МȲ89-GHz ☼ᾼԜ І ӱ⇔ ṾȲ Ṇ צ ᾼ

ϩȲ֪ױWimmersᶙᾼCNN Ȳ֯ה ⇔ Ȳѿ89-GHz

ᾌ◕ ἬҜ ȴᴖ37-GHzᾌ◕Ȳ֪Ɫ Ӑṝ έ⇔ Ȳ

в Ϥ Ȳ∟ה ṷ Ḃ Ϛ89-GHzה Ὠȴ 

Wimmers et al. (2019)ᾼ ṿӣ1987-2006ȳ2008-09ה ᾼד2011

ᴩ Ȳṳѿ ᾼד2010 Ɫ Ȳ ∟⁄ѿ ד20072012

ᴩ ȴ ὨП ỞRMSEⱢ14.3 ktȲֽὨҒϤ ѿḂ

Ȳ⁄Ҡה RMSEᴟ10.6 ktȷ ṿӣḆ έ⇔П ╦ ȲḆҠѿ

RMSEᴟ9.6 ktȲ ὑDvorakᶾ RMSEᾼ10.5 ktȴ 

ҫҵȲӐ ӼצṿӣCNN-TC ה ᾼDorianᴩד2019

Ɏ  57bɏȲ CNN-TC Dorianᾼ ⇔ Ὠῶכ ṏ Ȳֻ National 

Hurricane CenterɎNHCɏᾼ Ṿ Ὼȷד⇔ ᴖȲ8/28 12Zẞ8/30 12Z

9/1ѡПᴷ Ȳ⁄ NHC Єȴ ›Ϛ◕ᴷ Ὠ ᾼ

֪Ҡ֪ⱢDorian ЊȲц RI◕ᾬ Ɫ Ȳ ה ⇔

ᵅȷᴖ∟ Ϛ ◕ Ȳѻ ẃ ẃᴞ CNN-TC Ӑṝה ᾎ

140ktѿϱᾼ ⇔Ἤ ȴ 

4.3 ӣCNN ᵛ ⇔ᴷ ᶾ  

ҟׁשṅБ ӱ CNN֯ ⇔ᴷ ᾼ ϩȲ╝ӑẃ ═

CNN֯ ( ⇔ ҙ ) иέѠ П ӣᶾ ȴӐ ֯

Chen et al. (2019)ПׁשṅכὨϱȲ ҏӑẃҠ ПׁשṅѠ֣ȴ 

ԒЬ ֽᴶ ϚḔḂ CNN ֯ה ⇔ᴷ П ϩȷ
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Chen et al. (2019)ПCNN Бה ẞ צ ṾПSATCONᾎדӾП

⇔ ứἤȲᵀױ ה ὑ ⇔ 140 ktП Ьצᵅᴷ ⇔ᾼ

ᾓȴױ ẃ Пậ (Sampling Bias)צ ȸᵛ ҭ П

⇔иᵉѿ 35ī65ktⱢ Ȳ ⇔ Ȳ юȴ Ӧậ

Ἤ Пכ ה ȲҠ Ӧ Ḃ CNN ה ᴩḂ ȴϚ Ҡᴩ

ᾼѠהⱢȲ ПCNNצ ḂⱢẒה ◕ ПCNN ױȷה ▐ה

Ԓᵓӣ ӐП ה ⇔ ᴩῴᴷ(first guess)Ȳṳ Ӧױῴᴷ

Ȳ Ἤᴷ П Ϥ ֥ ⇔ П ϡ ◕ ה ᴩ Ṿоȴ

ᾎἨױ צ ḟᵅᴷ ⇔П Ȳѹ֝ ה ἬצҠӣ

П Ȳṿ ה Л֝ ⇔ МП צ ứᾼ ⇔ᴷ

ῶ ȴ 

ӦὑChen et al. (2019)ᾼ Мӑṿӣה ╦Ҡṓԏ П Ȳ

ϤҠṓԏ ѿ CNN ȳϷ╥Ϛה Ҡ ӣѿḂ ῶה ᾼ

ᾎȴЛ֝ὑּמҵ ẁ ᾼ ȲҠṓԏ ╦ ч╣ Є

М ᾼ⁴ ⇔Ȳצ Ϸ έᵅ ᾼ ȴ ᾃ ᾼ╥ȲҠṓԏ ╦

֯ѡԏϯצ Ȳѹ ֪ы ᾼṔ⇔Ḃ ᴖצὙ оȷ֪ױȲ

Ҡṓԏ Ϥѿ Ȳה ᴕ ѡỏ ᴶֽה ᾼ Ȳ

Ӽ Ԓ ѿ֪ Ὑ ⇔Ḃ ᾼ ȴ 

֯ ה Ѡ Ȳ Ϡ ϱ ה ῶ Л֝ ⇔ ᾼ

ҵȲӼ Ҡ ⇔ П ṶԈ ᴩ Ȳֽȸ

цѡỏ ȲѿϠ Ἤᴷה ⇔֯ ṷ ᾓϯП

⇔ Л ứἤȴ ∟Ȳ Ḃױ ∟ПCNN ה ᴩᵂ о∂ Ȳṳ

Ӧᵛ ц ֫ ѿḆ й֮Ḃ Ȳה ᶝ Пԓצ

⇔ⅎ иέᾎȴ 

Ϡ ӣϱᾼ ҵȲױԓ CNN ⇔ᴷ ӼҠ צ
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דּ ȴ ὑCNN ⇔ᴷ ᶾ П ứἤȳԓ Ϛ ἤȳцҠᶶ

ѹ Ϣϩᾼע ἤȲᶺ ҠᵓӣҠṓԏ ҵמּ ╦ Ȳ ᴷ

ѿẃПԓ҅ד1980 ⇔Ȳ ҟ ד40 ⇔П҅ד оȲ

ṳ Б ῶПׁשṅѩ ȴ 

ҫϚѠ Ȳ֯БצП ⇔ᴷ CNN ᾼה ϱȲҠ ᴿП

Ἐ ᾎἋᴼẞ ҙ ᴷ Ἠ ᶶ ϱȴҠ ᴷ

ѿẃПԓ҅ד1980 ҙ Ȳṳᵓӣ ╦

ȳ CNN ה ҙ ᴷ ᾼῶ ȴ ϱ ЏᵂҠ ẞ֥

ὨȲӼҠ ϚḔ ҟ40דԓ П҅ד оȴ 
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Хȳ  

ɦױ ⇔ц ᶾ ɧ ПӭᾼȲ…Ɫ ֥МҶ

ᶝ оᾼӭ Ȳ ֥ү ֮ П ⇔ ȴ

ԓ Ɫ ẒדȲӐד ⱢױẒד П ϡד ȲӐ ᵫⱢӐ

ד П Ӓ ᵫȴ 

֯Ӑ ϚדЏᵂМȲБḂ (2017)Ἤ П SUMMER

⇔ ᶾ Ȳ֝ Ӽן CWBȳJTWCȳCIRA DvorakцCIRA Multiplatform 

(MTCSWA)ҳ ҙ ȷ Ϛד М Б ᴩ ἤиέ

ҵȲṳᵓӣϱ ȳῴḔ ֥ү Ὼ֮ П ҙ ᴷ (

Ȳ2018)ȴ ᴖ (2018)֯иέMTCSWA ȲҬ ӣ32017~2015)ד

(ד ȷ֪ױἋ ›Ϛד דὨȲӐכ Є MTCSWA

ҙ (Ԛ2006~2017)ȲṳӼ ӣJMA ᴩиέѩ ȴ ֢

ᴯиέᾼ ҙ Ȳ ᴩ ἤиέếѩ ҵȲӐד Ӽ

∂Ӵѿ᷾ ∂ Пᶾ Ȳṳѿױᵓӣ Ἤ

П ҙ ( Ẕ Ὼ )Ȳиέ Ẕ Ẕ҃ ᴯἬиέП

ҙ ᾼ (ᵶ ἤ ȴ(ה… ∟⁄ ֥иέ ὨȲ ҏ

ҙ ᴷ ȲẦᵗḂ ү Ὼ֮ П ҙ ᾼиέ ϩȴױҵȲ

Ӑד ӼῴḔ ᴷȳ ֯ ⇔ᴷ П ӣἤȲṳ ҏӑ

ẃҠ ᾼѠ֣ȴ 

Ӑד Бᶙכ JMAế MTCSWAП ҙ ц᷾

ȴӐׁשṅ ϯ CIRA МȳMTCSWAᾼ

ȲѿϢЏ ϤᾼѠה ∂Ӵ ( ṳ Л֝Ϣ ПӻϿ

ѩ Ȳѿ ứẔӔ ἤ)ȴױ MTCSWAП ҙ Ȳ╥ ֵ ╦

֥ч ᴖכᾼⅎ Ȳ ЛắׁשṅϢ Ἠ Ϣ ѻ ᵒ

П ȳѹẓצ ПϚ ἤȴ֪ױȲӐד Ԍױ Ɫׁשṅ
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ҙ ᴷ ᶾ Пѻ ȴ 

֯ JMAц MTCSWA ҙ П ἤиέ ὨѠ ȲӦ

ד2017~2006 Ὠ ӱȲױẒ Л ╥֯Gale windἨStorm 

windᾼ ҙ ᴷ ϱȲꞋẓצӔ ⇔(v Ἤצ МȲ ҙ Њὑ

ӂᶁ ᾼ ֵὑЄὑӂᶁ ᾼ )Ȳᴖ Є ҙ ᾼד …

֯פּ 0.3~0.5ҿҢȴ Ṽ ⇔ Ṇ ᴩи ȲױẒ Ꞌ

ӱȲ ⇔ ᾼ ᵑ(Ἠ )ȲẔ ҙ иӁ ЊȲᵛ ҙ

Є Њὑ ⇔ ᾼẔ҃Ẓ ȷѹ֢֯ ᵑМȲ ҙ צ ⇔

ᴖ ЄП ȴ 

ϱ Ẓ Ἤиέᾼ П ἤ ὨᴖṕȲ֯ ὧҙ

Ἤᴷ ᾼ Gale windҙ ȲꞋ ᴫ ῏ẃᾼЄȷ ҙ

  Ѡ֣Єֵᴯὑ Ѡ֣П ֣ 0~90⇔П Ȳ╝Ҡ Ὑ

Ѡ֣ ҙ ϚứПצ ȴᴖױẒ ֯Storm wind

ҙ ᾼᴷ ὨȲꞋ Gale windҙ ẃ ȲѹЛ ПѠ֣

Ϸ Ɫ МȴױҵȲЄֵ ⱢЛ П ҏ ὑҖҙ ủȷҏ ὑ

Җҙ ҍủȳѿц ⇔ П ( ֥CWBП ⇔ ἨJTWCứ

ПST)ȲẔ ҙ Ϸד Ɫ ȴ 

Ӑ Ӽ ὑᶶ (RI) П ҙ ᴩиέȷи

έ Ὠ ӱȲMTCSWA Мȳ ӢRIᾼ Ὑ ὑJMA

МПRI ȴӦὑMTCSWA …ԓӦⅎ ѠᾎἬḟứȲ╝ϱ Ὠ

ӱȲ ὑ ȳJMA֯ ∟ Є ᾼᴷ ϱᴿ Ɫ ȴ

ᴖ֯ױẒ МȲ ӢRIȲẔ Ꞌ Ɫ Ȳѹӂᶁ

ҙ Є Пד ἤӼ ‍ RI ῏ ȲẒ῏(JMAMTCSWA

ᾼӂᶁ ҙ ) Є ᾼד … Ꞌ֯0.5ѿϱȴᴖ ᴯᶁ о

Пиέѩ Ὠ⁄ ӱȲJMA МἬиέᾼGale windἨ╥Strom wind
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ҙ ȲꞋЄὑ MTCSWAἬиέ῏ȷױҵȲJMA МП Ȳ

Ϸ MTCSWA̓͂ẃ ȴ 

Ӑ ẒשׁדṅМ ֢ ᴯ ҙ ἤᾼиέ ὨȲ Ҡѿ

ᵗ ֢ ᴯᾼ ҙ ἤȳцἒױ ᾼד ἤȷ ᴖȲ֯ ю

ҙ ᾼ ᾓϯȲṳ ᾎ ᴶ ᴯᾼ ҙ ⱢҠ‒ȴ

ȲӐױ֪ ӣ᷾ ѿḖ Ɫ Ὼ ᾼ ҙ Ȳ

ṳѩ иέױ Ὼ ᾼ ҙ ֢ ᴯᾼ ҙ П …ȴӦὑṳ

‍ḕ Ἠḕ Ꞌ᷾צ Ȳ֪ױ Ӑ П᷾

иέȲҠϠ MTCSWAȳJMAцJTWCἬиέᾼ ҙ ȳế᷾

Ἤиέ῏( ứ Ὼ )П …ȷӐ П ὨҠẁ CWBὑᵂ

ᴷ ҙ ᾼ ᴕȴ 

Ӑ ӣ᷾ иέה ᴩ ӔȲѿḖ ẞ ֥ П

Ὼ МїП Ȳ ẞϚ ᾼ ҙ ȴиέ ȲԒ MBL

ᾎᴷ ҏẃᾼ᷾ ȳӦϚи Ɫϫи ȴױҵȲӦὑ

Ӑׁשṅиέ Ὠ ӱȲ Ѡ֣ ҙ   ẓצ ד ἤȲ֪

ṅשӐׁױ ҙ ПЛ ꞋӦ Ἤ Ȳ╝иέ Ԓ

иέה МП ☼ ( )ѿ ẞ ȷП∟

∟ᾼ᷾ ל Ȳѿ ẞϚ ᾼ ☼ ȴӦὑḕ

᷾ М−Ҡ ꞋЛ֝דȲ ḕ П᷾װ

◕в(ּפ 3Њ )ȳ ṳӑḂ Ȳ⁄ḕ ᴩ Ҡװ ẞϚ Л

֝ҙ ᾼ ȴ֯ П ֣иӁῺᴿ Rankine Vortex

ᾓϯȲᵛҠ ױ ☼ ᴩRankine VortexП ֥ѿḖ Ŭ ȴ

֥ ѿMTCSWAᾼVmax RMWW Ɫ ֥еהᾼfirst guessȲṳ

֥ Ẕ иᵑ1צm/s20kmᾼ (M2ứ)ȴ 

иέצ ל Ẓ ᾼиᵑ Ὠכ֥ ӱȲ ὑ Ở
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Ὠכ֥ ᾼ Ȳל ∟ᾼ צὨᾼRMSEכ֥ Ὑ ᾼḂ ȷ

ᴖ Ӑ Ὠכ֥ −ֻᾼ Ȳ צ ל ∟ Ὠכ֥ Ȳ

ᵀ ⇔ЛЄȴ╝Ӑиέ Ὠ ӱȲӐׁשṅ ל ᾼ ☼

Ȳ Ɫ ѹ Ḇ֥ ȴ 

∟Ȳᵓӣ ֥ҏẃᾼRV (Ŭ)∂Ӵ ֣иӁᾼRVеהȲ∂

Ϛ ᾼ ☼ ȷԛ ױ ϤԒ›ᾼ иέПה МȲ

ѿ ẞ ֥ П Ὼ МїП(ԓ ) Ȳṳӣױ ֢ П

ҙ ȴ ∟⁄ѩ ᵓӣ᷾ Ἤᴷ ᾼ ҙ  JTWCȳ

MTCSWAц JMAἬиέП ҙ П …(ᵶ ἤ )Ȳṳ ᴷ֢

ᴯἬᴷ П ҙ ᾼӔ ⇔ȴ Ὠ ӱȲױ ᾼ᷾ ҙ

ếױϮ ᴯиέП ҙ ᾼד ἤ Ȳѹѿế JMA ҙ ᾼ

ד ἤ ד) … Ɫ0.83)ȲếJTWC̓͂ П(0.81)ȲếMTCSWA̓͂װ

ᾼ ᵅ(T ד … Ϸצ 0.76)ȴ ᴖȲ  50 ӱȳJMA ҙ Єὑ

᷾ ҙ ȷᴖ  51ế  53⁄ ӱȲMTCSWAцJTWC᷾ ҙ

П ᾼ ⁄ Ɫӂ Ȳ֯ ϱϮ῏Ӽ Ɫ Ὼȴ ϱἬ ȲJTWC

Ἤиέᾼ ҙ ȲẔӔ ἤ ȴ 

֥иέ ὨȲӐ Ɫ֯ᴷ ҙ Ȳϱ ᵓӣ᷾

ᴷ ҙ ᾼѠᾎȲҠᵂⱢ᷾צ ᾼѻ ҙ

ᴷ Ѡהȴᴖḥ᷾צ Ȳ⁄Ҡ᾿ ֥ṿӣJTWCMTCSWA

ᾼ ҙ ȲἨ Ẓױ ҙ ᵓӣ ἤ )ה…  51ế  53)Ȳ

Ɫ᷾ ֥ҙ ȲᵂⱢᵂ иέ П ᴕȴ 

ҵȲױ ὑӐ ᷾ ѿ ∂Ὼ֮ῶϡ П ȲϷ

ӑẃҠѿ ӣẞ ╦ ϱȷᵓӣ ╦ ẞ и ᾼ ѿ

ᴿњᾎד ∂ ☼ ȲἨҠч ҏӑ ẞ ᾼ ҵȴ

ҵȲԒ›Ӽױ ẞ RVеצה ҵ ϯ ᾼ Ȳ╝צ∂
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ҠѿWCеהậ҅RVеהȴ ᴖȲᵀӐׁשṅ Ὠ ӱȲ ӣWCеהὑ

᷾ П ֥ Ȳ Ὠчᴖ Ȳ╝Ӑׁשṅṳӑ ӣWCеה

ᴩ ֥иέȴӑẃ ӣ ╦ ὑ ПиέȲἨ ẞ

ᾼ ֣ оᾼеהȴ 

֯ ⇔иέѠ Ȳ ӣCNN ПῴḔиέה Ὠ ӱȲCNNʒ

ẓצế Э Ṿⅎ ᴷ ⇔ᾼᶾ SATCONד П ϩȷ ӱ

⇔ Мᾼ CNN Ȳ֯Єה ẓֻצᾼ ϩȲӑẃ ═

ֽᴶ ӣCNN ὑה Ἠщ Пиέ ᾼᶾ ȴᴖᵓӣCNN ᾼה

иέ ὨȲҠ ӼẓצẔּ҃ד ȴ 

ᴖṕȲ Ӑ П ᴩȲ ẁМҶ ᶝ ᴩ ҙ

иέế ᵂ П ҵ ᴕ ȲẦᵗМҶ ᶝ о ҙ

ᴷ ϩȴ 
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ϝȳ ῶ 

ῶ 1  2006~2017דȳJMAПR30R50цMTCSWAПR34R50ᾼ

צד֢ ȷ∟Ѡ╗ Ɫצ ᾼ ȴ 

Year JMA R30 JMA R50 MTCSWA 

R34 

MTCSWA R50 

2006 608 (23) 401 (17) 209 (12) 150 (8) 

2007 499 (24) 308 (18) 374 (24) 270 (18) 

2008 397 (22) 204 (12) 362 (27) 214 (13) 

2009 547 (22) 307 (15) 498 (26) 296 (16) 

2010 280 (14) 137 (8) 249 (16) 132 (11) 

2011 551 (21) 242 (9) 454 (22) 258 (14) 

2012 685 (25) 362 (15) 582 (25) 365 (22) 

2013 577 (31) 293 (17) 483 (30) 300 (20) 

2014 546 (23) 302 (13) 396 (20) 251 (14) 

2015 861 (27) 537 (20) 741 (29) 531 (24) 

2016 500 (26) 288 (18) 458 (27) 299 (20) 

2017 528 (27) 270 (15) 698 (27) 439 (20) 

Total 6579 (285) 3651(177) 5504 (285) 3505 (200) 
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ῶ 2  JMA MTCSWAᶁ о∟П2006~2017ד П ҙ

ȴ 

year Gale wind (30ȳ34 kt) Storm wind (50 kt) 

Radii number TC number Radii number TC number 

2006 184 9 139 8 

2007 337 18 222 16 

2008 310 21 160 12 

2009 443 20 259 15 

2010 214 14 106 8 

2011 403 16 177 9 

2012 541 24 282 15 

2013 412 23 247 16 

2014 369 18 206 11 

2015 653 24 377 18 

2016 375 24 206 17 

2017 416 26 226 14 

Total 4657 237 2607 159 

 

ῶ 3  JMA МȲR30ếR50 ҙ П  Ѡ֣ȳẔҜ צ П

ᴍиѩ(%)ȲӦҿᴖҢиᵑ╥ὧҖȳὧȳὧ⁮ȳ⁮ȳᴫ⁮ȳᴫȳᴫҖȳҖц

ȴ 

Direction NE E SE S SW W NW N symmetric 

R30 14.5 16.0 16.1 5.3 1.0 0.8 3.2 12.2 30.9 

R50 5.4 8.1 8.4 0.8 0.1 0 0.5 1.9 74.6 
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ῶ 4  2006~2017דȳJMA МПRI ԝῶ ד ȴ 

Year Typhoon Number 

2006 EWINIARȳMARIAȳSAOMAIȳSHANSHANȳYAGIȳ

XANGSANEȳCIMARONȳCHEBIȳDURIAN 

9 

2007 YUTUȳSEPATȳNARIȳWIPHAȳKROSAȳKAJIKIȳ

MITAG 

7 

2008 RAMMASUNȳNAKRIȳFENGSHENȳNURIȳSINLAKUȳ

JANGMI 

6 

2009 VAMCOȳCHOI-WANȳKOPPUȳPARMAȳMELORȳ

MIRINAEȳNIDA 

7 

2010 CONSONȳKOMPASUȳMEGI 3 

2011 SONGDAȳMUIFAȳNANMADOL 3 

2012 GUCHOLȳVICENTEȳTEMBINȳSANBAȳJELAWATȳ

SON-TINHȳBOPHA 

7 

2013 SOULIKȳUTORȳUSAGIȳWUTIPȳFRANCISCOȳ

LEKIMAȳHAIYAN 

7 

2014 NEOGURIȳRAMMASUNȳHALONGȳPHANFONEȳ

VONGFONGȳNURIȳHAGUPIT 

7 

2015 HIGOSȳMAYSAKȳNANGKAȳSOUDELORȳGONIȳ

ATSANIȳKROVANHȳDUJUANȳMUJIGAEȳKOPPUȳ

IN-FAȳMELOR 

12 

2016 NEPARTAKȳNAMTHEUNȳMERANTIȳMEGIȳCHABAȳ

SONGDAȳSARIKAȳHAIMAȳNOCK-TEN 

9 

2017 NORUȳNESATȳBANYANȳHATOȳDOKSURIȳ

DAMREYȳ 

6 
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ῶ 5  2006~2017דȳMTCSWAП МRI ԝῶ ד ȴ 

Year Typhoon Number 

2006 YAGIȳXANGSANEȳCIMARONȳCHEBIȳDURIANȳ

UTOR 

6 

2007 MAN-YIȳUSAGIȳSEPATȳFITOWȳNARIȳWIPHAȳ

KROSAȳKAJIKIȳMITAG 

9 

2008 NEOGURIȳRAMMASUNȳNAKRIȳFENGSHENȳ

KALMAEGIȳFUNG-WONGȳNURIȳSINLAKUȳ

HAGUPITȳJANGMI 

10 

2009 KUJIRAȳ MORAKOTȳ VAMCOȳ CHOI-WANȳ

KETSANAȳPARMAȳMELORȳLUPITȳMIRINAEȳNIDA 

10 

2010 CONSONȳKOMPASUȳFANAPIȳMALAKASȳMEGIȳ

CHABA 

6 

2011 SONGDAȳMA-ONȳMUIFAȳNANMADOLȳROKEȳ

NESATȳNALGAE 

7 

2012 PAKHARȳMAWARȳGUCHOLȳVICENTEȳTEMBINȳ

SANBAȳJELAWATȳPRAPIROONȳSON-TINHȳBOPHA 

10 

2013 SOULIKȳUTORȳUSAGIȳWUTIPȳDANASȳNARIȳ

WIPHAȳFRANCISCOȳLEKIMAȳKROSAȳHAIYAN 

11 

2014 NEOGURIȳRAMMASUNȳHALONGȳKALMAEGIȳ

PHANFONEȳVONGFONGȳNURIȳHAGUPIT 

8 

2015 HIGOSȳMAYSAKȳNOULȳDOLPHINȳNANGKAȳ

SOUDELORȳGONIȳATSANIȳETAUȳKROVANHȳ

DUJUANȳCHAMPIȳIN-FA 

13 

2016 NEPARTAKȳLIONROCKȳNAMTHEUNȳMERANTIȳ

MEGIȳCHABAȳSONGDAȳSARIKAȳHAIMAȳNOCK-

TEN 

10 

2017 NORUȳBANYANȳTALIMȳDOKSURIȳLANȳSAOLA 6 
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ῶ 6  ӣ MTCSWAế ADTП Є (Vmax) Ȳᵓӣ MBLế

W150ᾎ ֯Л֝ Є ҙ о(dRMW)ᾓϯȲRankine Vortex

פ ֥ ὨПᶁѠ (RMSE)ȴ 

RMSE of RV formula curve fitting 

Vmax dRMW 

MBL 

org 

MBL 

mod 

WL150 

org 

WL150 

mod 

MTCSWA 

10km 2.57 1.90 2.43 1.92 

20km 2.48 1.81 2.35 1.84 

50km 2.29 1.68 2.20 1.74 

ADT 

10km 2.67 2.00 2.52 2.01 

20km 2.56 1.89 2.42 1.92 

50km 2.37 1.73 2.25 1.77 

 

 

ῶ 7 ӣ MTCSWAЄ (Vmax) Ȳᵓӣ MBLế W150ᾎ

֯Л֝ Є ҙ о(dRMW)ϯȲWCפ ֥ПᶁѠ ȴ 

RMSE of WC formula curve fitting 

Vmax dRMW 
MBL 

org 

MBL 

mod 

WL150 

org 

WL150 

mod 

MTCSWA 

10km 6.77 5.42 6.63 5.31 

20km 6.68 5.35 6.56 5.24 

50km 6.49 5.24 6.43 5.16 
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 1   JMA best trackה Ẃȴ ᴞJMA(https://www.jma.go 

.jp/jma/jma-eng/jma-center/rsmc-hp-pub-eg/trackarchives.html)ȴ 

 

 

 2   JMA  ҙ ҙ ӱ ȴ  
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 3  2016/08/25 0600UTCП ІЍ ᾼMTCSWA Ẃȷ ҿ

ϯиᵑⱢ34ȳ50ȳ64П֢֮ ҙ ȷ ҢиᵑⱢ Є (Vmax)ȳ

Є ҙ (RMW)ȳМї (MSLP)ȳ Ѡ֣(bearing)ȴ ᴞ

CIRA  (http://rammb.cira.colostate.edu/products/tc_realtime/index.asp)ȴ 

  

http://rammb.cira.colostate.edu/products/tc_realtime/index.asp
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 4  2008/07/16 1100UTCȲKalmaegiП(a)ERA5Ở(֮ ) Ȳ(b)

∟П(֮ ) Ȳ М έ⇔Ɫ1⇔Ȳ ᴥ҅ῶ ( ᴯⱢ

kt)Ȳּמ Ɫ Мїȴ 
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 5  2008/07/16 1100UTCȳKalmaegiП(a)ѿM2 ֥ ∂П

Ȳ(b) Ϥ ∟П(ԓ ) ȷ М έ⇔Ɫ1⇔Ȳ

ᴥ ҅ῶ ( ᴯⱢkt)ȴ  
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 6  2008/07/16 1100UTCȳKalmaegi֢ כ֥ (y)П

֣иӁ Ȳx Ɫ Мї (Ἠҙ )ȷ ᴥ Ɫ֢ П Ȳ

Ɫḕ10еṭП ӂᶁȲ ᴥ ҅ῶ Ɫ15.4 m/s (30 kt)ȲҢ

ϱѠ ֿⱢR30 ҙ ( ᴯⱢkm)ȴ 
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 7  J MAП(a)R30(b)R50  Ѡ֣ иӁ (ᴕ ֮ )ȴ 
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 8  (a)JMA(b)MTCSWAП ҙ   Ѡ֣(y)

Ѡ֣(x)П ᵉ Ȳּמ ῶӱẒ῏Ѡ֣֝דȴ 
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 9  JMA Ṿ П(a)  ȳ(b)ц(c)  ӂᶁП R30 иӁ

( ᾿Ѡ Ȳx Ɫ10nm)Ȳ ӱR30ӂᶁ( ᴯⱢnm)ȴ 
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 10  ֝  9ȲᵀⱢJMAṾ ПR50иӁ ȴ 
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 11  JMA 2006~2017דП ד ҙ Њ ȷ М X Ɫד

иȲY Ɫҙ (nm)Ȳ Ӧϱẞϯиᵑ ӱ Є ȳМᴯ Њ

ȴ ᴥᴥ Ɫ ҙ П иӁȲּמᴥ ẔϱѠᾼ ֿⱢ ҙ

ӂᶁ ȷϱẞϯ иᵑⱢ(a)  ҙ ȳ(b)ҙ (c)ӂᶁ ҙ ȴ 

  



68 
 

 

 12  JMA 2006~2017דП ד Є Њ ȷ М X ⱢדиȲ

Y Ɫ (kt)ȴ Ӧϱẞϯиᵑ ӱ Є ȳМᴯ Њ Ȳ

ᴥᴥ Ɫ иӁȲּמᴥ ẔϱѠᾼ ֿⱢӂᶁ ȴ 
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 13  JMAП Є (X Ȳ ᴯ kt) ҙ (Y Ȳ ᴯ nm)…

Ȳ Ɫ֫ ȲҢϱѠԝҏ֫ Ѡ ד … ȷҿҙ ╥Vmax R30

П Ӂ ȲҢҙ ╥Vmax R50П Ӂ ȲӦϱẞϯиᵑⱢ  ȳ ц

ӂᶁҙ ȴ 
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 14  JMA ⇔(ҿ)ȳМ⇔(М)ế (Ң) ᾼR30 ҙ (YȲ

ᴯ nm)иᵉȲ ӦϱẞϯиᵑⱢ Є ȳМᴯ Њ Ȳ ⇔Ɫ

иᵉȲּמ ֿⱢӂᶁ ҙ ȷӦϱẞϯиᵑⱢ  (a)ȳ (b)

цӂᶁҙ (c)ȴ 
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 15  JMA МȲЛ֝ ⇔ ὑ֢ѣԌ(X )П R30 ҙ

Л ╓ (Y )иᵉȷиᵑⱢἬצ ⇔(a)ȳ ⇔(b)ȳМ⇔(c)ц (d)

иӁ ȴ 
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 16  JMA֢ѣԌ(X )ПR30Л ╓ (Y )иӁ ⇔(shaded)ȴ 
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 17  ɔ ӣJMA Ἤ ПRankine VortexиӁ ȷиᵑⱢ(a) 

ȳ(b)ц(c)ӂᶁ ҙ Ἤ П Ὠȴ 
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 18  JMA ПR50(x)ц(a)(b)(c)Є (d)(e)(f)RV (y)

П Ӂ ȲҢϱѠⱢד … ȷӦϱẞϯиᵑⱢ  ȳ цӂᶁҙ ȴ 
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 19  ֝  11ȲᵀⱢJMAПRI RIᾼR30 ҙ иӁȴ 
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 20  ֝  13ȲᵀⱢJMAПRI RIП Є R30ᾼ Ӂ

ȴ 

  



77 
 

 

 21  ֝  11ȲᵀⱢJMAПRI ‍RIᾼЛ ╓ иӁȴ 
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 22  MTCSWAП֢ R34иӁ  ( ᾿Ѡ Ȳ 10nm)ȳR34ӂ

ᶁ( )Ȳ ᴯⱢnmȷиᵑⱢᴫҖ(ҿϱ)ȷὧҖ(Ңϱ)ȷᴫ⁮(ҿϯ)цὧ

⁮(Ңϯ)֮ ȴ 
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 23  ֝  22ȲᵀⱢMTCSWП(a)R34ӂᶁ ҙ ȳ (b)Є ҙ

ȴ 
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 24  ֝  22ȲᵀⱢMTCSWA֢ ПR50иӁ ȴ 
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 25  ֝  11ȲᵀⱢMTCSWA֢ ПR34 ҙ ȴиᵑⱢᴫҖ(ҿ

ϱ)ȷὧҖ(Ңϱ)ȷᴫ⁮(ҿϯ)цὧ⁮(Ңϯ)֮ ȴ 
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 26  ֝  12ȲᵀⱢMTCSWAП2006~2017ד Є Њ Ȳ

ᴯktȴ 
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 27  ֝  13ȲᵀⱢMTCSWAП Є R34… ȴ 
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 28  ֝  13ȲᵀⱢMTCSWAП Є R50… ȴ  
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 29  ֝  14ȲᵀⱢMTCSWAПR34Ȳ(a)ᴫҖȳ(b)ὧҖȳ(c)ᴫ⁮ȳ(d)

ὧ⁮ц(e)ӂᶁ ȴ 
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 30  ֝  15ȲT ⱢMTCSWAПЛ ╓ ȲиᵑⱢἬצ ⇔ (ҿϱ)ȳ

TS(Ңϱ)ȳTY(ҿϯ)цST(Ңϯ)ȴ 
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 31  ֝  16ȲᵀⱢMTCSWAПR34ᾼЛ ╓ иӁ ⇔ ȴ 
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 32  ֝  17ȲT ⱢMTCSWAȳɔ ӣR34 R50 ҏᾼRankine Vortex

ѩẂȴиᵑⱢ(a)ᴫҖȳ(b)ὧҖȳ(c)ᴫ⁮ȳ(d)ὧ⁮ц(e)ӂᶁ ȴ 
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 33  ֝  32ȲᵀⱢᵓӣR34RMW ҏẃᾼRV ȴ 
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 34  ֝  19ȲᵀⱢMTCSWAПRI RIᾼR34 ҙ иӁ

Њ ȴ 
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 35  MTCSWAП RI RI ᾼ(a)ӂᶁ R34 ҙ Ȳ

(b)RMWȲ(c)Є ȴ 
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 36  ֝  20ȲᵀⱢMTCSWAПRI ᾼR34 ȴ 
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 37  ֝  20ȲᵀⱢMTCSWAП‍RIᾼR34ȴ 
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 38   21ȲᵀⱢMTCSWAȴ 
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 39  (a)JMA R30(b)MTCSWA R34 Пᶁ о ᾼ ҙ иӁ ȴ 



96 
 

 

 40  (a)JMA R50(b)MTCSWA R50Пᶁ о ᾼ ҙ иӁ ȴ 
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 41  (a)Gale wind(b)Storm windПᶁ о ᾼЛ ἤиӁȴ 
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 42  2007/08/07 0000UTCПPabukȲѿЛ֝ Ἤ ֥

ПRankine Vortexפ Ɏ ɏц᷾ Ɏ ɏȲ ӣᾼ

иᵑⱢ(a)Ở MBL Ȳ(b) ∟П MBL Ȳ(c)Ở

WL150 Ȳ(b) ∟П WL150 ȷx Ɫ МїП

(km)Ȳy Ɫ (m/s)ȴ ֥ Ὠ ᴯὑҢϱ ϚᴩȲᶁѠ

(RMSE)ᴯὑ ϡᴩȴ 
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 43  (a)M1, (b)M2, (c)M5, (d)A1, (e)A2, (f)A5ϯȲ ∟П

RMSEϯ (yȲӔ ⱢRMSEϯ Ȳ ᴯm/s)Ở RMSE(x)

П ᵉ ȴ 
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 44  M2 ϯȲ ֥ Ὠ ֻɎҿɏ ɎҢɏП ᾼ(a)Ở

Є иӁ (b)Є ҙ иӁ ȴ 
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 45  ᷾ ›∟П ֥ Ὠᾼ RMSE о

(shaded) Ȳ ᴥӔ ῶRMSEϯ Ȳ Ɫ Ở Є Ȳ Ɫ Є

ҙ ȷ ứ иᵑⱢ(a)M1, (b)M2, (c)M5, (d)A1, (e)A2ц(f)A5ȴ  
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 46  M2 ϯȲЛ֝ (x )П(a)Ở᷾ ֥ ὨП

RMSE( Ɫ ἤ֫ )ц(b)ל ›∟ПRMSEо (m/s)Ȳ

ῶ о Ɫ0ȴ 
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 47  ֝  42ȲᵀⱢṿӣWCеהП ֥ Ὠ 
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 48  ᷾ ᴯ ֢ Ἤᴷ П ҙ Ɏ ᴥ ɏᾼד ᴯ Ȳ

ᴯkmȴ 
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 49  ɔӣRVеה(x) WCеה(y) ֥ Ἤᴷ ҙ П

Ӂ Ȳ(a)Ɫ 4 Пӂᶁ ҙ Ȳ  (b)Ἤצ П ҙ Ȳ ᴯ

Ɫkmȷ ἤ֫ ( ) Ὠ ד … ᴯὑҿϱȴ 
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 50 ᷾ (x) JMA(y)Пӂᶁ ҙ Ӂ Ȳ ᴯⱢkmȲ

ἤ֫ ( ) Ὠ ד … ᴯὑҿϱȴ 
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 51  ᷾ (x)K MTCSWAП ҙ П Ӂ Ȳ(a)Ɫ4

ӂᶁ ҙ Ȳ(b)ⱢἬצ П ҙ Ȳ ᴯⱢkmȷ ἤ֫ ( )

Ὠ ד … ᴯὑҿϱȴ 
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 52  ֝  51ȲᵀⱢЛ֝ П ὨȷиᵑⱢᴫҖ(ҿϱ)ȲὧҖ(Ңϱ)Ȳ

ᴫ⁮(ҿϯ)цὧ⁮(Ңϯ)֮ ȴ 

ȴ  
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 53  ֝  51Ȳᵀy ⱢJTWC ҙ ȴ  
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 54  ֝  52Ȳᵀy ⱢJTWC ҙ ȴ 
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 55  52 (x)ᾼJMAȳJTWCȳMTCSWAц᷾ П ҙ (y

)ѩ Ȳ ᴯⱢkmȴ 
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 56  Chen et al. 2019П CNN-TC ▐ה Ἐ  ( ᴞ Chen et al. 

2019) ȴ 
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 57  (a)֢ ה ὑ2019 Dorian⇔ᴷ Пῶ Ɏ ᴞCIMSS

ɏȲ(b)ɔӣCNN-TC Ἤᴷה ᾼ מּ)⇔ )П о Ȳ ⱢNHC

П Ṿ Ȳx Ɫ Ȳy Ɫ ⇔( ᴯ:kt)ȴ 


