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Мѝ  

  щ ѬⱢү ╡ ӻ ṓᾼщ ṶԈȲṳѹ ὔ כ ҷȲꜙᴟ

ὑЄ ᾼӢ♄ѿцׄԓ ֚כ ȷ֪ױ щ Ӣ ֽᴶצ ѿц ᶹ╥

Ϛ ᾼ ȴӐׁשṅṿӣМҶ ᶝӣὑ ᵂ ϱП ☼ ӂүṆ (System 

for Convection Analysis and Nowcasting, SCAN) Мѿ ☼ (Storm Cell 

Identification and Tracking, SCIT)ѠהἬ ҏᾼ ☼ Ȳ ᴩ דʲ2018ד2015 Ԛ

ẃד4 5ѣẞ 8ѣП иέȴӦὑү ѻ ⱢὧҖ̅̅ᴫ⁮ṛ֣П֮ᶮȲщ Ṇ ֯

Җ ѿц⁮ ꞋצЛ֝ᾼῶ Ȳ֪ױҖ ӣХиЍ П Ȳ⁮ ⁄ѿϝῖ

ү ֮ иⱢҖ ѿц⁮ ᴩиέ ȴ Ӧ ϱἬ ẞᾼ ứ ḟứ

☼ МП ȴ ϚḔᵓӣ ד2019 5ʲ8ѣ ᴩ ȴ 

  ֯ ☼ ἤиέϱȲҖ ֮ П ☼ ֵⱢᴞ ֮Ἇ ◦Ἠ֯◦ ϱ Ȳ⁮

֮ ѻ ╥ᴞ Ἇ ֮ϱ ȷӦὑ╚ ѣиⱢ╡ ӻ П Ȳ֪ױЄֵ ☼

╥ѿᴫ⁮֣ὧҖ ᴩ ȴӢỄ Ѡ Єֵ ☼ ֯ 1 Њ вȲẔװⱢ 1ʲ2

Њ ȷ֯ᴯ иӁϱȲҖ иᵉὑ ϱП ☼ ד ὑ⁮ ֮ ☼

ẃ ֵȲᴖиӁ ⇔ϱЛ ⁮Җ Ṽ ╥ ֮ П ☼ ⇔ ὑ ȴ 

  ᴖ ☼ Ѡ ȲӐׁשṅ ӣ ᴿὑ (PTA)ᾼѠה ☼

ҟ ∟ậ› 70%П Є Ȳṳ ☼ Ṽ 4 ⇔ ᴩ иȲЛ֝ ⇔

ᴟЛ֝ Ȳ╚ậ ᴩ ȷ Ὠ ӱ ỄМ Ɫפּ 60̡ 70%ȴӦὑ

SCIT ᾎӐṝᾼ ạȲ ☼ ῴ ṳЛ צ Ѡ֣ѿц ⇔ѿ ᴩҵἋ Ȳ

∟ױ֪ ҒϤϠẔ҃Ṇ Ἤ ẁПМѐ⇔ ☼ ᴩ ȲῴḔ ὨⱢṿӣ

MAPLE ֯Єֵ Ҡѿ ẞῺᴿὑ Ӑ SCIT ᾿ ҵἋП ὨȲꜙᴟ֯

и ῶ ҏП Ὠѩ Ԓ Ὠẃ ḆֻȲ֪ױ Ҡѿ Ṝ SCITϱЛṜП Ȳѿ

Ғ щ ᶹ ϩȴ 
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Abstract 

    Severe weather system accompanies with heavy rainfall is a common event which often 

occurs in summer time over Taiwan area. It affects people security, life safety, and the economy. 

Therefore, how to predict such kind of events and prevent the disasters is an major issue for the 

operational unit. In this study, the Storm Cell Identification and Tracking (SCIT) algorithm in 

the System for Convection Analysis and Nowcasting (SCAN), which is applied in the forecast 

center of Central Weather Bureau (CWB), is used to survey the occurrence of convective cells, 

identify their locations and track the movements for the nowcasting. To examine the convective 

cells statistically, a set of historical data between March and August from 2015 to 2018 are 

selected for this study. In addition, the RCWF (Wu-Fan San) radar data is collected to represent 

northern Taiwan area, and the RCCG (Chi-Gu) radar data is selected to represent southern 

Taiwan area. 

    Results of the analysis show that, most of convective cells have about 1-hour life time. In 

addition, the distribution of cells shows more convection events over the ocean area in northern 

Taiwan compared with southern Taiwan, but the cell density over land area is higher than ocean 

area in both location. 

    To improve the nowcasting quantitatively, the tracking error of the convective cells are 

estimated in statistics. Based on the moving speed of the cells, the Potential Track Area 

algorithm is applied in 4 categories to define the affected radius of convective cells in the period 

of 0-1h nowcasting. By examining the performance of storm tracking in 2019, result shows that 

the hit rate is about 60~70%. When further providing additional information of environment 

flow, the performance of nowcasting can be further improved in some cases. 
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  ЂᾼẒד ԏ Ȳ ϷẞϠᵛ ᾼ ẘȲᴞ Мѿẃ ϠЄ ṆȲ

∟ ϠМ ѝоЄ Ȳԛ ϚḔכғ֮ ϤМҶЄ Ȳ ױֽ ᵓ֮ϚḔϚ ֙ї

֮ḨậЄ דּ ῀ Ȳ Ԓ ╥ ᶺᾼѯӕϚ ϱ֢Ѡ ᾼќ═Ȳ֯צ

П ᴼҏ њȷԛẃ╥ ᶺᾼ╓ ᴔ Ȳᴞ М ∟ПἬѿ Ϥׁש

ṅЄ ȲẔῴ ᵛ╥ᶦ ѿᶶ ֮ Ȳ῀ ∕ ╥ᵡϯ​Ȳ Л῀ױ

ᵛ╥Ἤ ɦᵛ щ ɧȲᴖכᴿ ᾼӭ Ẕ ￼∟ҬצϚ ЊЊᾼ ̅̅

ҏ  Л ϯ​ȹֽЭϫиצἅ֮ ẞϠ╓ ᶺᾼ ᴔ ȲЛ ╥ ᶺ ὑᵛ

щ ᾼ ֵ῀ ѿцЏẓȲḆҒ ᶺϠ ẞМҶ ᶝ ֵ ὑᵛ щ

ϱᾼᵘϩ ὨȲֽЭכ ὑᵛ щ ϱᾼ ȲҠѿכ ╥ Ϡ ᾼїד ᵣȺ 

  ԛẃ ᾼ╥ᴞЄ ᵛ ᶺ Ғᾼ′ᶛצ ỠȲᵛṿП∟ׁשṅἬ Л֝

Є Ȳᵀ╥ḕ ṅϱἨ╥Ӣ♄ϱשׁ Ϥᵅ Ϣצ ᴴѿц С Ȳᴖѹ֯

∟ Ϥ МїϷ ẁϠᶺЛюׁ֯שṅѠ ᾼẦᵗȺԛẃ ⅍ᾼЄ

ȺԒ╥ Є ֯ ╓ϱה Ѡᾼצ ᴔ ȲֽЭ ὑ ה ϱױֽ

њצϚ и╥ ᴔ ᾼғ ềȺϷ ׁ ᴔ ế ү ᴔ Ȳ֯ ד ᾼ῀ ѿ

цϢӢ ϱҠ ֽ֝ Ȳ֯ Ԓᾼ ϱ ḆҒ֮ ȴױҵϷ ‒ᶪ

ὑ ⅍֢ ᾼ ї ȲṳѹЛ≤Ẕ ֣֮ᶺ ᶺ ҏᾼ ֵ ὑ ϱᾼ

ȴҫҵ צ Ϛ֝֯ ⅍∕ϠẒדᾼ ׄȳ ȳ ȳ Л ╥֯ׄ ᵫ

ᶧἨ╥ Фד ṳѹ ẁ ֵ Ⱥז ⅍ᾼᵗ ѿц

 Ờ ӼἨ╥ ᶬỘ С֢Ѡ ᾼẦᵗȲИ ЛҬ╥ ᶺȲϷ ⅍ᾼЄ ֯

ᾼ Ѡї֮ ṅȲѿцҏשׁ Фד Ȳֽ֝Ϛ ế ᾼЄ

Ϛ Ⱥ Ẕ҃ ϱ֝ Ȳᵛṿ╥ṝ ֢ Л֝ᾼ ⅍Ȳ Ϛ֝Ф֣ ѿц

ҏҟ֦ ȺⱢӂϴᾼ ЂӢ♄ Ғ ֵӢ♄ϱᾼ Ằ Ⱥ ∟ NCDRᾼὭ

ὺӅ ЂȲ֯ṿӣMAPLE ẁЛюᾼẦᵗȺ֝ ᶝ ẁ ṅϱṿӣПשֵׁ

ѿц Мїᾼ ֵϢ ὑӐׁשṅПẦᵗȺѿц ᶾדּ М ѝоЄ ɦЄ

Ѭѝׁשṅ ɧП ẁȲṿӐׁשṅ ѿ ᵓᶙכȺ 
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Ϛ   

1.1 ›ṕ 

  ү ֯ ủП Ȳ ֪ⱢЛ֝ ᾼӻФᵂӣѿц ϩᵂӣӻФ

ϯ Ӣֽ֝Ԝ ȳ ֫ᾌ Ѭȳр∟ ​ȳМѐ⇔ ☼Ṇ щ ṶԈȲṳѹӦ

ὑү ֮ ȳᾈЎ Ȳḕ Ӣ щ ѬṶԈ Ӽ ὔ כ Ѭȳ ☼ ȳ

ЁӰ☼ ḳ Ȳ ⁄ҵҏЛ―Ȳ ⁄ ӢỄϱᾼ֚כ ȷӦϱ Ҡ῀ щ Ѭ Ϣ

ӖᾼӢ♄ȳ ѿцׄԓצ йᾼ ȴ 

  ῺדẃȲצ ὑ ֵ ѿц щ (Numerical Weather Prediction, NWP)

Ἇẃ Ḕ ֵȲϢ ѿ ᾎ щ ḳ ᾼḳ ᴟ ᵅȴᵀ щ ṶԈ

ἏἏ Ӣ֮ϫиᶶ Ȳ֯ Ἇ ṅ╓ҏȲשֵׁ щ ᴞ ẞ ḇ צ Њ ᾼ

ȴᵛṿ щ ד ὑ ҟБҠ ү П Ѭ₤ Ȳ ὑḳṮϱỮ Ϛ

ᾼ֪ ȲᵛⱢɦ ɧȷѿ ה Ẃȸ ╥ה ὑ цᾬ ᴩ

щ Ȳᵀ╥ắ ὑẔῈ έ⇔ế ᾼᾬ ѿц ֮ᶮᾼӻФᵂӣȲἏἏ

Є ᾼ ѿц Ȳ ᶙכ∟Ȳщ Ṇ Ҡ ϷБ Ӣ оȲ

ᴩᵛ ḳṮЬ ϩϱПּט Ȳ֪ױ ᵛ֯ה щ (Nowcasting)П

М ὑṆ ѿц ⇔ϱἏἏῶ ЛṾȴ 

צ   ὑױȲӐׁשṅ ѿᵛ ậ Ὼὑ ϯᾼщ ₤ Ȳ֯צṜ ᾼῈ

έ⇔ϯ Ҡ ᾼ ậЄ Ȳ֝ Ӽ Ὑ иҏ ѬṶԈᾼщ ₤ Ȳṳѿ

ᾼ ᵅ ẃ ẞᵛ щ ȷⱢϠ Ṝϱ ԈȲӐׁשṅṿӣ

Ἤ ẞᾼ ᴩϚṆԝиέц ȴ 
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1.2 ѝ ֫  

  ὑ ☼ ἤѠ ȲForesti et al. (2018) ПׁשṅṿӣϠ10ד ҭ ṅשׁ Ђֵ

Ѝ֮ᶮП ☼   ᶮȲẔМ╓ҏ֮ᶮ ὑ ѬṆ ПӢכȳ Ϛứצ

ȷṳѹ Lin et al. (2011) ὑ ẃүד4 Ԉϯ ủ ∟ ☼П ἤ ᴩ

ϤиέȲẔМ╓ҏЄֵ ☼ ӢПᴯ ֮ᶮṛ֣ѿц צ֣ ד⇔ ἤȲӼ Ϛ

Ḕ ү иכҳ ᴩ ☼ ᴯ ѿц ПиᵉȷChen et al. (2016) Ӽ ϚḔ

ὑү үҖ֮ Пр∟ ṶԈ ἤȳщ ₤ ȳ Ѭ₤ ᴩи ѿц

ȲẔМ ẞ֮ᶮП ПӻФᵂӣѿц ה έ⇔֯ ᴩр∟ ☼ ϱ

ⱢϚЄ╚ ȴ ὑϱ ›ϢׁשṅҠѿ ῀ȲЛ֮֝ᶮиᵉ ὑ ☼ ἤϱצ ד

ἤȲṳѹ ᴖ ẞ∟ Ὠȴ 

  ֯ Ἇ ѬṆ Ȳ ṿӣᾼЛҵѾ╥ ה (NWP)Ἠ╥ҵἋ Ȳױ

Ẓ ֯Л֝ (Forecast lead time)ϱꞋ֢צ ȲҵἋ ד ὑ ה

֯ › צ Ṿῶ ( 1.1Ȳ ᴞGolding 1998)ȷ ה ӦὑẔⱢ

ᶙ ѹ ᾼᾬ ᴩ Ȳ֪ױ ῀щ Ṇ Пᶙ ϩ ѿц ϩ

Ȳᵀ╥ắ ὑ έ⇔ѿц Э Ȳ ╥ έ Њѐ⇔ᾼщ Ṇ

⁄ῶ ЛṾȷᴖד ᾼȲҵἋ П Ѡה Ɫ Ȳ֪ױҠѿ֯ в

έ⇔П ȲᵀϷ֪ⱢẔ Ɫ ᾼ Ѡᾎ ѽᶙ ᾬ Ȳ Ϡ щ

֯ έ⇔ϱᾼ Ȳᵀ╥֝ ҏϠ ѿᵧ ᴞ ꜜМ ᾬ о П ȴ

Л Ӧὑ щ ṶԈἬ ᾼⱢ (very short-term)щ П Ȳ֪ױҵἋ

ד ὑ ẃ ֥ṿӣ֯ щ ṶԈП щ ϱȷὑ›Ϣׁשṅ МȲ

ⱢϠ ҵἋ ὑṆ  ϱП ȲBechini and Chandrasekar (2017) ѿ ԏ☼

ᾎ щ Ṇ ẞП ṳ ֥ ה ֪ᾬ ᴖ ӢП

ѬṆ   ϱП ȷѡӐ ὑ Ѭᵛ ד ᵫ(ѤЎ Ϛ Ȳ2014)

ẞѡӐ ᴩ Ѭᵛ Ȳ Ϡ ᴩ ֣ П ȲӼ ֥ẃᴞЛ֝ ὔ

П֢ה ᴩ έ⇔ Ѭᵛ ȷϱ ṅѻשׁ Ɫ ҏ ὑ щ
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ϱṿӣҵἋ ѿц ҵἋ П ḟѠᾎȲӦױҠ῀ҵἋ ὑ щ

ϱП ȲϷ֪Ẕᵍ ѹ ЄП Ȳד ὑ ה ṿӣḆ έ

⇔П Ȳ֪ Ҡѿṿӣֽ֝ױ צ ȳ Ὲ έ⇔ᾼ ᴩҵἋ ȴ 

  ֯ ϱҠѿ ẁḕ 6̡ 7и Ϛ Ϯ ȷῈ ϱꜙᴟҠ 250

еѐП έ⇔ Ȳ֪֯ױ ☼ ѿц ϱẓדצ ṏֻᾼ ϩȴӦὑ

ẁ Ὲ έ⇔ᾼϮ Ȳ֯ ☼ Ѡ ѷꜜ֢

֮Ꞌ ҏ ֵ ὑ ᾼ щ Ṇ ȲֽȸThunderstorm Identification, 

Tracking Analysis and Nowcasting(TITAN)(Dixon and Wiener 1993)ȳWarning Decision 

Support System(WDSS)(Eilts et al. 1996)ȳCanadian Radar Decision System (CARDS)(Joe et 

al. 2003)ȳShort-Term Ensemble Prediction System(STEPS)(Bowler et al. 2006)ȳShort-Range 

Warnings of Intense Rainstorms in Localized Systems(SWIRLS)(Wong et al. 2006)ȳWarning 

Decision Support System-Integrated Information(WDSS-II)(Lakshmanan et al. 2007)ȳRapidly 

Developing Thunderstorms algorithm(RDT)( Morel 2002, Brovelli et al. 2005)ȴ 

  ӭ›МҶ ᶝⱢϠ ᶔ ṿӣ ᴩ ѬṶԈᾼᵛ ѿц֪

щ Ṇ Ӣ ᾼᵛ Ȳі Ϡּר ⅍(National Severe Storm 

Laboratory, NSSL)Ἤ П ☼ ӂүṆ (System for Convection Analysis and 

Nowcasting, SCAN)ѿẦᵗ ֯ ᵂ ϱ ὑ щ Ṇ ᾼ ȴSCANМ

צ ὑ ѿц ֥Ẕ҃ד (ֽ Ὲȳ֮ ȳ Ȳ(ה ὑЛ֝ ☼

ẁ ֵ Ȳ ╥ ☼ ц ᾎ(Storm Cell Identification and Tracking 

algorithm, SCIT)(Johnson et al. 1998)ȳМѐ⇔ ᾎ(Mesocyclone Detection 

Algorithm, MDA)(Stumpf et al. 1998)ȳԜ ᾎ(Hail Detection Algorithm, 

HAD)(Witt et al. 1998) ȴ 

  ẔМȲӐׁשṅѻ ѿSCANМП ☼ ц ᾎ(SCIT)Ἤ ẁП ☼

ȳ ֣ ẃ ☼ ֯ 0̡ 1Њ П ȴ֯›Ϣᾼׁשṅ МȲ

Ϣ (2006) Ԓᵓӣ ᶝἬ ПQPESUMS(Quantitative Precipitation Estimation and 

Segregation Using Multiple Sensors)Ṇ Ȳ ӦSCIT ᾎ ц ​ủЄ​
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☼ ȲẔиέ Ὠ ӱ ☼ 30и ᾼ ᴯ ӂᶁ Ɫ 5̡ 6еṭȲ

60и ᾼᴯ ӂᶁ Ɫ 8̡ 13еṭȴ Ϣ (2008) ɔ ӣ QPESUMSП Є֫ᾌ

ү ֮ ד2005̡2007 ủ(5̡ 10ѣ)П֫ᾌ иέȲẔ Ὠ╓ҏ֮ᶮ ὑ

☼ᾼ Ҡ ᷊ ד ᾼṔᴥȴ  (2011) Ӽ ṿӣSCAN иέ Ἤᴴ

П ȲẔ М∂ SCANМ ẁᾼ Ь ṅשׁ ḂⱢ ֥ү ᾼ

ἤȴ ֥ϱ ὨȲӭ›SCAN֯ү ֮ ֯ ☼ ц П Ữӑ ֮

ἤ ᴩ ȲẂֽЛ֝ ⇔ȳ֮ᶮȳщ ₤ Ȳ֪ױ ᴩ ☼ П›Ữ ױ

Ṇ ѿц ᾎ ὑү ֮ ἤП Ὠ ᴩиέ ᴷȴ 

 ṅӭᾼשׁ 1.3

  ҟѝ ֫ М SCANМП ☼ ц (SCIT) ᾎҠѿᵛ ֮

ậ ☼ П ֣ ȲⱢϠ ẞᵛ П ὨȲӐׁשṅӭᾼⱢṿӣSCIT

ᾎἬ П ☼ ṳѿ ҵἋᵛ ᴷ ☼ ӑẃҠ Пᴯ ṳ ᴷẔ

ἤȲ щ ╚ ϱ⁄ ᴕ SCIT ᾎ М ὑ ☼ ⇔П  ứ

(30 dBZ)ѿц ᴕМҶ ᶝצ ӁЄ ​ᵛ Пщ Ṇ ᴩиέȷѹӦ ҟ

ѝ ╓ҏױ ᾎỮӑ ὑү ֮ ᴩ Ṿо ứȲ֪ױ Ԓ Ṇױ ֯ү ֮

П ☼ ᶮ ᴩиέȷԛҒϱ›Ϣ ẞ ☼ Ҡ ắẞ֮ᶮ

Ȳ֪ױӐׁשṅ иכЛ֝ ᴩиέѿц ȴ 

  ӐׁשṅԚиⱢХ Ȳ Ϛ Ɫ ȴ ϡ Ю Ἤṿӣᾼ ẃ ѿц

╚ Ю ȴ Ϯ Ю ṅѻשṅѠᾎȲⱢӐׁשׁ ṿӣП ѠהȳҵἋ Ѡה

ѿц∟ Ѡהȴ ҳ Ɫ ὨиέȲѻ иכẒ иȲ Ϛ иⱢиέ

☼ ПЛ֝ ἤȲӦὑᴕ ẞү ⱢὧҖ̅̅ᴫ⁮ṛ֣П  иӁȲ֯Л֮֝ ϱ

Ҡ Л֮֝ᶮцЛ֝щצ ₤ Пῶ Ȳ֪ױӐ ṅשׁ ү иכҖ ȳ⁮ Ẓ

иȲҖ ѿМҶ ᶝХиЍ Ể ⱢѻȲ⁮ ѿМҶ ᶝϝῖ Ể Ɫѻȷ

ϡ иⱢṿӣ ∟П ὨиέȲиέ Ὠ ╚ҏ иᵑᵧ Җ

ȳ⁮ П Ὠȴ ∟Ϛ ⱢӐׁשṅП ѿцӑẃ ȴ 
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ϡ  ṅѠᾎשׁ 

  Ӑ ὑӐ ṅשׁ МἬṿӣП֢ Џẓȳ ѿц Ѡᾎ ᴩЮ

ȴӦὑӐ ṅӭשׁ Ɫ Ӧ ☼ ֢ ᴩиέȲ ᴖ ᴩ ☼ ᵛ ѿц

ὨПḂ Ȳ֪ױṼᶧ Ю ☼ Пњ◕ȳ ᴩ ἤҵἋ∟

П Ѡᾎȳ ☼ ἤҵἋ ПἋᴼ ӣȳᵛ ПḂ Ἤ

ӣПЏẓѿц Ѡᾎȴ 

2.1 ☼ ᾎ(SCIT) 

  ☼ ᾎ(Storm Cell Identification and Tracking algorithm, SCIT) 

(Johnson et al., 1998)ⱢϚ ҠѿᵓӣϮ ᵛ ҏ ☼ ∟ṳѹѿ ҭ

ᴷ ☼ Ѡ֣ ⇔П ᾎȷẔМứ ☼ Ṽ ѿϯ☼ ᴩ ☼

Пứ ȸ 

(1) Ϛ Ѡ֣ ᾌḇ   

Ϛ ֫ᾌᾌḇ Єὑ ứ  ( ЊⱢ30 dBZ)ȳ ⇔Єὑ ứ

( Ɫ 2 )ȳЄὑ ứП  ⇔( Ɫ 1.9еṭ)⁄ ◕ᾌḇиױ ᴩ

ӱȴ 

(2) ϡ Ѡ֣ ☼  

ᴩᶙϚ Ѡ֣ϱ ∟ ᴟ֝ϚԊṔϱ ᴩϡ Ѡ֣ Ȳ֯ ֥

ϱ Ϛ ᵒứᾼᾌМȲẒẒד ПѠᴯṔ Њὑ 1.5ïȲṳѹױ Єὑ10ӂ

ѠеṭȲ ֥ϱ ԈИ Ṝϡ ᵒ ȴ 

(3) Ϯ Ѡ֣ ☼  

ᶙכϚ цϡ ᾼᵒ ∟ ᴩϮ Ὲ ϱᵒ ȷ ᵅԊṔᴟ ԊṔꞋ ᶙכ

ϱ Ϛ ᴟϡ ᾼ ☼ Ȳ֪֢֯ױ ԊṔᾼ ӂ ϱꞋ צ ֵϡ

ҏᾼ ☼Ȳ ᵒ Ѭӂ ῺᾼẒד Л֝ԊṔ ☼ ẔѬӂ Њὑ 10е
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ṭȲ₣᾿ϱЊὑ4еṭȲԊṔЊὑ3.0ïȷᵀ╥ ☼ ἒױ Ὼ Лᵓὑ

Ẕ Ȳ֪ ױ ╥ᵒứ₣᾿ Њὑ4еṭȳѬӂ Њὑ5еṭᾼ ☼ Ȳ

Ἠ╥ ⇔ ῏ҟ ȲӼᵛ Ɫ ᾼ ☼ ȴ 

ᶙכϱ ∟Ȳ Ӣ ֵБ П ☼ Ẕד Ȳԛ ױ ☼ С ế

ᵓӣ᷾ ᴟӂ ϱП ҏП їᴯ Ɫ ☼ ѿц ☼Мїᴯ ȴ 

  ☼ цМїᴯ ∟ ᴩ ṳ Ѡ֣ế ⇔Ȳ֯ 20и вᾼẒ

И ᴩ Ȳ ᵒ Ẓ Мї ЊὑϚứ  ∟ậ ῺᾼМїṳ

Ẓ Ɫצ П Ȳѿױ Ԉ ᴩ ȷ ᶙכ∟ ậᴟю2 ȳ

ֵ10 ᴩ ἤ ֥ ẞ ױ☼ П Ѡ֣ȳ ⇔ȴ 

2.2 Ѡᾎ 

  ֽ֝ϱ ᴕ ҟ Ȳ֯ ☼ ᴩ ҵἋ Ϸ

צ ȲӦὑ ╥ Л֝ Пᶙ Ȳế ᴩ

ᾎ ậᶙ ḕи Ȳ֪ױḕи ӣв ᴩ ȴ 

2.2.1 ϮװӾ ẗ (cubic spline) 

  Ӧὑᴞ ꜜМ ᾼ о ╥ӂ ֮ оȲ֪ױ ╥ ѿẒ П

о Ꞌ ᴩ ἤв Ҡ Л ֥ᴞ Ȳ֪ױӐׁשṅПв ѠᾎⱢ ӣ cubic 

splineᴩв Ȳcubic splineЄᾼ ╥ Ѡ Ἤῶה ҏᾼ Ɫ ṳ֝

צ’ ᾼ ȷcubic splineѠ  ϯȸֽה

 ώ ὥὼ ὼ ὦὼ ὼ ὧὼ ὼ Ὠ (2.1) 

ώⱢḕ П ȲὼⱢ ḖẔ П ȲὼⱢḕ П ȲὥʲὨⱢḕ

Ẕ П ȲḖ ὥʲὨ∟ᵛҠ ḕи П ҏȴ 
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2.2.2 ṭ (euclidean distance) 

  Ӧὑ ᴩ ⁮ҖѠ֣Пצ ѿцὧᴫѠ֣П Ȳᴖ PTAѠᾎⱢ

ӣϚ ῶ Л ứἤ Пҙ Ȳ֪ ױ ҏ⁮ҖѠ֣(ώѠ֣) ὧᴫѠ֣(ὼѠ֣)

∟ Ẕ ṭ Ȳеֽהϯȸ 

 ὈὍὛ ὼ ώ (2.2) 

2.3 (PTA) 

2.3.1  

  (typhoon Potential Track Area, PTA)ⱢМҶ ᶝⱢϠᵧ

Л ứἤᴖ ᾼϚ ѠᾎȴPTA ᵧ Ϡ Ϛ  Ȳ

Л ứἤ Є( 2.1)Ȳ Ӧ оЛ ứἤᾼѠה ẁḆֻᾼṮḳ

ᴕȴ 

  МҶ ᶝ֯ PTAӣὑ ϱ Ȳ Ԓ иכ Vʾ 5ktȳ5<Vʾ

10ktȳ10<Vʾ15ktȳ15<Vʾ20ktȳV>20 ktХ Ȳ ∟ ҟХדẃ ế

ᾼ ȲӦЊ ԝᴟЄ∟ậ ›70%ᾼ Ȳԛ

Л֝ ⇔ ᵂכ ῶȷ ∟֯ ᴩ Ṽ Л֝ᾼ ⇔ṿӣЛ

֝ Ɫ ҙ ṳ ὑ ϱȲֽױ Ӣҏ ȴ 

2.3.2 ☼  

  ѻ ἘⱢᶦ ҏϚ Ҡѿῶ ☼ Л ứἤПứ ῶ ѠהȲ

ṅשӐׁױ֪ ᴕ П ѠהȲԒ ☼ ѿSCAN ᴩ ҭ

П ҵἋ ȲῴḔ Ӿ и Ѡה иכЛ֝ ⇔ ☼ ѿциᵑ

ẞП Ȳṳѹ ҏ ҭ ›70%Є ȴѻ ἘЄᴟֽ֝ὑ

Ȳᶦ ῶױ ҏứ ϱ ☼ ֯ ҵἋ ϱПЛ ứἤȴᴖ֯
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ҵἋϱ⁄ҠЄ иכ᾿ ҵἋѿцϡ ҵἋПẒ ҵἋѠᾎȲױẒ ѠᾎП

ֽϯȸ 

(1) ᾿ ҵἋPTAȸ 

ѠᾎⱢṿӣSCANἬױ ẁПѿSCIT ᾎ ҏ ϯ ☼ Ѡ֣ѿц

⇔∟ ᴩ᾿ ҵἋȲṳѹ ẞЛ֝ ⇔П ☼ ӣ П›70%

ҙ ȷѿױѠᾎ ҏ ѿц ᴩ∟ иέȴ 

(2) ϡ ҵἋPTAȸ 

ѠᾎⱢױ ὑSCANἬ ẁП ҒϤϡ ֣ ậ҅∟ ᴩ ☼ ҵἋȴ

Ғ(ὸ ρ)Ȳ ☼ ᴟϱϚ (ὸ) Ὠ(ὸ ρ)Пד

Ȳ֯ ϯϚ (ὸ ς ) ӣ(ὸ ρ )П ∟ԛ ᴩ ȷ֪ױ

ϱṿӣױѠᾎ ᴩ ☼ ᾼ Ȳ ☼ ϡ ᾼ Ѡה ᴩҵἋȲ

Ӽᵛצ ῶ ҏפ ȴ 

2.4 ֫ᾌҵἋ Ṇ (MAPLE) 

  MAPLEԓ֤Ɫ McGill Algorithm for Precipitation nowcasting using Lagrangian 

ExtrapolationȲױṆ Ɫ ֵҵἋṆ МϚ ᵓӣ ֫ᾌ ᴩ ҵἋ ᴩ

ПṆ Ȳ ῴӦҒ Є Є  (McGill University)  (J. S. 

Marshall Radar Observatory) Ἤ Ȳѻ ṿӣ ֫ᾌ и ᾎ (Variational Echo 

Tracking, VET) ậ ױ ПМѐ⇔ ☼ Ȳ֯ѿױ ☼ ᴩҵἋ ȷӐׁשṅѻ ṿ

ӣẔVET☼ ᴩ∟ ӣȲѿϯ VETᴩ Ю ѿц Ὑȴ 

2.4.1 и֫ᾌ ᾎ(Variational Echo Tracking, VET) 

  ῴ֯MAPLEṆ МἬṿӣᾼVET ѠᾎⱢLaroche and Zawadzki (1994,1995)

Ἤ Ȳ ỞӭᾼⱢᵓӣ Ϭ ֫ᾌ ᴩϮ ч Ȳᴖ֯MAPLEṆ

М ӣὑֵ ֥֫ᾌ ᾼϡ ȴѿϯⱢẔ ẗ (cost function)ȸ 

 ὐ ὠ ὐ ὐ (2.3) 
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ϱה М VⱢṿӣ П ֫ᾌ ױ ẗ Њо∟ᴖ ẞᾼϡ ֫ᾌ

ȴ(2.3)הМᾼὐ Ɫ֫ᾌ’ׂ Ԉ  (conservation of reflectivity constraint)Ȳ҅

ῶ ֫ᾌ ӂѠᾼ ếȲеֽהϯȸ 

 ὐ ‍ὼ  ὸȟὼ  ὸ Ўὸȟὼ όЎὸ ὨὼὨώ (2.4) 

ϱהМ‍ὼⱢ֫ᾌ’ׂ Ԉ ᾼ Ȳ ѬṆ ṳḥצӢכἨ╥ ȲӼᵛ Ṝ֫

ᾌ’ׂȲ иᾎḖҏ ҟ ᾼ ֫ᾌ ֯Ὲ ϱᾼ …Ȳ ẞϡ ᾼ

ȴᴖ(2.3)הМᾼὐ Ɫӂ (smoothness penalty constraint)Ȳеֽהϯȸ 

 ὐ ‎
‬ό

‬ὼ

‬ό

‬ώ
ς
‬ό

‬ὼ‬ώ

‬ὺ

‬ὼ

‬ὺ

‬ώ
ς
‬ὺ

‬ὼ‬ώ
ὨὼὨώ (2.5) 

ẔМ‎Ɫӂ ᾼ ȲόếὺⱢ֫ᾌ ֯ὼѠ֣ếώѠ֣Пи ȴᴖⱢϠצ ṿ

ϱ ẗ צ ֮ ᴩ ЊоȲMAPLEṆ ᴕӦNavon and Legler (1987) Ἤ

ᾼԚ ⇔ ᾎ (conjugate-gradient algorithm) ᴩ ҅ Њо(2.3)הȲѹⱢ

Ϡ ᵍ ҅ Њװ֣ ן ȲṿӣLaroche and Zawadzki (1994) Ἤ ᾼѐ⇔

ᶧ (scaling-guess process) Ḕ Ғ έ⇔ ᴩ ҅ ȴ 

  Ϣ(2018)֫ ᾌ и ᾎ ӣὑү ПҠᴩἤ ᴷ Мכғ֮ Ṇױ

ӣὑү ȲӐׁשṅ ᴕϱ ṅשׁ ϚḔ VETП ứȴӦὑ VET Мṿӣ

ᾼѐ⇔ ᶧꞋѿӔѠᶮ ᴩȷ֯ῴỞMAPLEṆ ứ М Ԓ

ᴩ ӔѠᶮᾼכ ԛй ҏ VETᾼ ȲӐׁשṅⱢ έ⇔ VET

ᴖҫҵԒ Ở ᴩй Њכ ᾼӔѠᶮ Ȳԛ ᴩVET ȴ 

2.4.2 VET ứ 

  ӐׁשṅⱢϠ ϚḔ ᴩ ☼ Ȳ֪ױ ֫ᾌ ᴩи Җכ ѿ

ц⁮ ∟ԛ ᴩ VET Ȳ ậѠהⱢҖ ѿХиЍ ⱢМїȲ⁮

ѿϝῖ ⱢМї ҳѠ֣ҵּפ 200еṭᾼӔѠᶮ ȲẔ ֢ VET ứӼ

ᴕϠ Ϣ(2018)ếChung and Yao (2020)ᾼ ứȲ VET ѿцй ∟

έ⇔ ứ ᴕῶ2. 1Ȳѿϯ ֢ ᴩ ȴ 
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(1) ȸ 

ϱҬ ᴟю2צ ᵛҠ ҏ֫ᾌ Ȳ ᴖⱢϠ Ғ П ᾼ

ἤѿ ᶙ П ȲӐׁשṅ ᴕ›Ϣׁשṅ ứⱢṿӣ3

ᴩ ȴ 

(2) ȸ 

П ứѠהѻ ậḟὑ П έ⇔ȴМҶ ᶝП

Є֫ᾌ֥כ Ɫ10и Ϛ Ȳ֪ױṿӣױ ᴩ ứⱢ10ᾼ

ȲṆ Ɫṿӣ 30и Ȳᵀᴕ ẞ ☼ ПӢỄ Ҡ Ɫᶶ Ȳ֪ױ

ӐׁשṅἬ ӣП Ɫ20и ȴ 

(3) ⇔ȸ 

ⱢṆױ ϤП ⇔Ȳ Ở Ɫṿӣ921Ĭ881ᾼ ȲӐׁשṅ⁄

Ԓ и ᴟ Ể 300Ĭ300П ԛ ᴩ∟ ( 2. 2П ᴥ

)Ȳѿ έ⇔Пӭᾼȴ 

(4) έ⇔ȸ 

ⱢṿӣМҶױ ᶝ П έ⇔Ȳ έ⇔Ɫ0.0125ę(ּ1.27פеṭ)ȴ 

(5) ֫ᾌ  ȸ 

֫ᾌ П ЊҠ -10dBZȲ ЄꜙᴟҠ 70dBZȷ ỞЄ ⱢϠᴕ

ẞМЊѐ⇔П Є Ṇ ᶮȲ֪ױ  ױ ứⱢ 5dBZȴᴖӐׁשṅѻ

Ɫ ὑ ☼ П Ȳ֪ױ ױ ứ ᴟ15dBZȴ 

(6) ѐ⇔ ᶧПװ ȸ 

ῴỞ Ɫṿӣ4װѐ⇔ Ḕ ᴩ ȲӐ ⱢϠ ẞḆ έ⇔Ȳֵ֪ױ

ҒϚװѐ⇔ ᴟḆ ֣ ⇔ȴ 

(7) ѐ⇔ ᶧП֣ ⇔ȸ 

Ṇ Ӧὑ ὑМѐ⇔☼ ᴩׁשṅȲ֪ױṿӣ ⇔Ɫ48Ĭ48П֣

⇔ȴᴖӐׁשṅⱢϠиέḆЊѐ⇔П Ȳֵ֪ױ ҒϚ ѐ⇔ ᶧṳѹṿ ֣

⇔ ẞ144Ĭ144П֣ ⇔ȴ 
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(8) VET ⇔ȸ 

ⱢϠᴕ ѐ⇔ П֣ ⇔Ȳ ứכҠ ѐ⇔ ֣ ⇔ ПӔѠᶮ

ȴ Ở ứⱢ720Ĭ720ȲӐׁשṅ ứⱢ288Ĭ288П ⇔ȴ 

(9) VET έ⇔ȸ 

ѿ Ở ứ ᴩ ∟ȲVET έ⇔ּפⱢ 0.1875ęȲᴖӐׁשṅⱢϠ ẞѿ Ѡᾎ

έ⇔ПӭᾼȲṿӣϱ ứ∟ ẞПЊ VET έ⇔ּפⱢ

0.025ę(288õ144Ĭ0.0125=Ȳּ2.53פеṭ)ȴ 

2.5 Ѡᾎ(Categorical Verification) 

  ӦὑӐׁשṅᶦ ὑ ☼ ᴩ иέȲ ᴷϠ ֵ Ѡה∟

֯ צ ☼ Мїᴯ ѿц ☼ ᾼ ϯȲṿӣ ᾎᵒ М

їᴯ ╥ᵡצỄМ Ɫ֥ ȴẔМᶺ Ϡ Probability Of Detection 

(POD)ѿ о ὨȲPODᾼ ᵛⱢỄМ ȲẔеֽהϯȸ 

ὖὕὈ
ὌὭὸί

ὌὭὸίὓὭίίὩί
 

╥SCANҏӑẃ П ☼ Мїᴯὑ в⁄ⱢHitȲчП֯ ҵ⁄

ⱢMissȲѿױ ҏ 0̡ 1Њ вП и ᾓⱢᴶȴ 
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Ϯ  ẃ ц Ю  

3.1 ẃ  

  Ӑׁשṅѻ Ɫṿӣ Ὲ έ⇔П Ἤ ẞᾼ֢ ᴩиέѿ

ц ӣȲẔМ ☼ ӂүṆ (SCAN)ҔᵶϠѿSCIT ᾎ ֢ ẞᾼ

ֵ ☼ ц ȷᴖү ֫ᾌ ֥ ӣὑ∟ MAPLEᴩ

VET ∟ԛ ᴩϡ ☼ ҵἋ ȴ 

3.1.1 ☼ ӂүṆ (SCAN) 

  МҶ ᶝῺדẃі רּ ⅍(National Severe Storm Laboratory, 

NSSL)Ἤ П ☼ ӂүṆ (System for Convection Analysis and Nowcasting, SCAN)

ӣᵂ щ П ᵗЏẓȲẔМҔᵶϠ֢ ᾎѿᵛ ҏП

ֵ ȲӐׁשṅѻ ṿӣ Ɫ Мѿ ☼ ᾎ(SCIT)Ἤ ẞП ☼

ȳᴯ ȳ Ѡ֣ȳ ⇔ȳ Є֫ᾌ ᴩиέȷӦὑ ☼ ֻ ѻ

Ɫү ủȲ֪ױ ӣ Ɫ 5ѣʲ8ѣᾼ Ȳṳѹ ӣ Пדʲ2018ד2015

ᴩ ҭ иέȷⱢ еӂἤȲ ҵҒϤϠ ᾼד2019 ᴩ

ȴᴕ ẞ ϱ ☼ ἤҠ ἬЛ֝Ȳѻצ ứХиЍSCAN ѿцϝῖ

SCAN ᴩṿӣȲӦὑSCIT ᶙ Ϯ ᴩ Ȳ֪ױ έ⇔

Ɫ֢ П ȴ 

3.1.2 ү ֫ᾌ ֥  

ױ   ⱢМҶ ᶝἬ П щ Ṇ (Quantitative Precipitation 

Estimation and Segregation Using Multiple Sensor, QPESUMS) МἬ ẁПϚ ₇ȲӐ

ṅἬשׁ ӣП Ɫ Є֫ᾌ ֥  (Composite Reflectivity)ȷẔМҔᵶϠ ᶝ 4
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Sᾌ◕ о Ϭ ȲиᵑᴯὑХиЍ(RCWF)ȳϝῖ(RCCG)ȳ Ϝ(RCKT)ȳ

ῧ (RCHL)ѿцῈ ᴯᾼ 2 Cᾌ◕ о Ϭ Ȳᴯὑ ◙

(RCCK)ế е(RCKT)ȴ 

  Ӧὑױ ₇ҔᵶϠ ֵ Ȳ֪ױҠѿ ẁϫиЄ ᾼῈ ϱѿц έ⇔

П ȲῈ ϱ ⱢҖ 18ęᴟ29ęȲὧ 115ęᴟ126.5ęȲԚ921צĬ881

ȲῈ έ⇔Ɫ0.0125ęȲ έ⇔Ɫ10и Ϛ Ȳ иӁᴯ

ֽ 2. 2П Ἤӱȴ 

3.2 ╚  

  Ӑׁשṅѻ Ɫ щ ѬṶԈȲ֪ױ ӣ ѡ ╚ ѻ ᴕМҶ

ᶝצ ӁЄ ​ᵛ П ᴩиέȲṳѹӦὑᶦ Ѡᾎ֯Л֝ױ щ ₤

ᾼῶ ὨȲ֪ױӐׁשṅ╚ ᾼ ҔᵶϠᵐ ȳ ȳ щ Ṇ ȳ щ

Ṇ ȳ ᵅ щ ₤ П Ȳ щ ₤ѿц ֽῶ3. 1ѿц 3. 1Ἤ

ӱȴ 

  3. 1 3. 2Ɫ10ױ ᴕПщ ѿцѡ ​ Ȳ ᴕ П ᶧ

ᴟῶ3. 1Пᴯ Ȳҿ ꞋⱢҖ (RCWF)ȲҢ Ɫ⁮ (RCCG)Ȳ

Ӧϱᴟϯиᵑ╥Җ ⁮ П 1̡ 5ȴ ԒԒЄ Ю RCWFП 1ᾼ

щ ₤ Ȳױщ ₤ ѻ ắẞ Җү Ȳ үכ ᴫҖ צ ֵ ​ȴ

ᴖRCCG 1Ȳѻ Ɫắẞ П щ ₤ Ȳѻ ⱢЍ ᶝ ἤ ☼ ѬȲ

ṳӑצὙ П ☼ Ȳ Ѭ ϷҠכҏЄֵᴯὑᴫ⁮ ѿцᴫҖ Ѝ ȴ

2ᾼ иȲЛ Җ (RCWF)Ἠ⁮ (RCCG)╚ ẞᾼ ꞋⱢ щ Ṇ ȲⱢ

р∟ ☼ἤ ​₤ ȲҖ Ѡ ϠЍ ѬȲ֯ ӀӼצ Ѭ Ӣȷᴖ

⁮ Ѭ⁄Ὑ ὑ⁮ Ѝ Ȳ ╥ ṓᾼЍ р∟ ☼П Ѭ₤ ȴᴖ

3ᾼ иȲҖ ╚ ⱢЄ ắẞ ҵ ☼ Ȳѻ ֣Ɫᴫ⁮ ȲҠ

ѿכẞ ѬиӁ֯Җ ắẞ ὙЍѿц ЍЍ Ể Ȳѻ Ɫắẞ֮ᶮὋсП ☼

₤ ȷ⁮ П 3⁄Ɫ ἤᵅ ȲẔМїᴯ Ɫὑүפּ ᴫ⁮ ᾘ Ȳ֪ױ
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Ѭѻ Ӣὑ ἤᵅ Пὧ⁮Ѡᴯ ȲҒϱү ᴫ⁮ Ѝ иӁᴯ Ȳὑү⁮ȳ

֮ ​ЛЊכ ѿцЛЊᾼ ​ ȴ֯ 4ᾼ иȲҖ Пщ ₤ Ɫᵐ

ү Пщ ₤ ȲӦὑױṆ Ɫᶶ Ȳ֪ױ ѡ ​ ҠѿכҏᴞҖ

ẞ⁮ꞋצЛЊП Ѭȷᴖ⁮ ѻ Ɫắẞ ҵ ☼ Пщ ₤ Ȳ

ѻ Ɫᴫ⁮ Ȳ֪ױ Ѭѻ Ӣὑү ᴫ⁮ ѿцЍ Ὸ ȴᴖ 5⁮Җ

ꞋⱢắẞ Пщ ₤ ȲҖ Ɫắẞᵅ Ȳ Ѭѻ иӁὑ ȳ Җȳ

үҖ Ϛ ȷ⁮ ⁄Ɫắẞ ҵ ☼ Пщ ₤ ȲắẞЄ ᴫ⁮

Ȳ ​ МὑМ ᴫ⁮ Ѝ Ὸ П ȴ 
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ҳ  Ὠиέ 

  Ӑ Ԓ ד2015̡2018 5̡ 8ѣ Ԛ16 ѣᾼ ☼ SCAN ᴩ ἤ

иέȲ ◕ Пв֯ү ⁮ ѿцҖ ᾼ ☼ ֯ ѿциӁѠ ╥ᵡצ

֮ ϱП Ȳ ϚḔиέẒ֮ П ☼ ֯ ȳӢỄ Є֫ᾌ Ἤ

ҏᾼ ἤȲ ӦӢỄ ᾼиέȲḟứҏׁשṅ∟ П  Ȳԛ Ӧ

⇔ѿц Є֫ᾌ Пиᵉ ἤḟứҏ∟ ᴶ ֪ ҏ ☼ ἒױП Л֝

П ἤȴ 

  ϡ иⱢҵἋ иȲ Ṽ ☼ ἤиέП Ὠ ҏ ☼

Ἤ П֢ Ȳԛ╚ ҏ ᴩ Ȳ ӐׁשṅἬ ҏПѠ

ᾎ╥ᵡ ֯ ᵂ ϱ ẞϚứҠ‒⇔Ȳ ∟ԛ ὑϚṷ ῶ ⱢЛṾП

ᴩḆ Ϥ ȴ 

4.1 ☼ ἤиέ 

  Ԓ╥ ☼ ϱ⁮ Җ ☼ П Ȳ ȲҖ ☼ Єֵ

Ѡ֣Ɫ ֣49ę(ּפⱢὧҖѠ֣) Ȳ⁮ ☼ ⁄ Ɫ Җ(39ęѠ֣)ȲṳѹẒ῏

☼ ϷצἬЛ֝Ȳѿ20176דѣ ẂȲ 4. 1Ɫ╚ ҏ20176דѣϚ ѣ

ѹӢỄ Єὑ2Њ П ☼ Ȳ ϱМ ᴥӉϿ Ɫ ☼ ῴỞ Ȳּמ

Ɫ П Ȳ МἬӱҖ ( 4. 1(a))☼Єֵ╥ᴞ ϱӢכ∟֯ ϱ Ἠ╥ᴞ

֮Ӣכ∟ ᴟ ȷᴖ⁮ ( 4. 1(b))☼⁄Ɫᴞү ᴫ⁮Ѡ Ӣכ∟Ἇ ֮ Ȳ

ѹ ҏҖ ☼П Єֵ ᶶὑ⁮ ☼ ⇔Ȳ ╥ӦὑҖ ☼Єֵᴯ

ὑ ϱѠȲ֪֯ױ ⇔ϱắẞ֮ᶮ ᾼ֪ Њȷ ∟ ϚḔ ẃד4 5̡

8ѣἬצБ ẞᾼ ☼ᴯ Ȳ Ὠֽ 4. 2Ȳ М ӱҏ Єֵ ẞᾼ ☼ᴯ

ὑЍ Ȳᵀ╥ ϱᴖṕ( 4. 3)ȲҖ ᾼ ☼ ẞП ᴾפּ

68.1%Ȳᴖ⁮ Ɫפּ 60.6%ȷҖ ☼П Єὑ⁮ ᾼ ☼ᾼ
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ȴ ѼכПϯ ֵȲᵀ╥ ⇔ᴖṕȲ П ⇔Җ ֯ 4. 

3(a)МⱢḕ ᴯ (pixel)ּ9צפ (1 pixelּפⱢ16 km2)Ȳᴖ⁮ ( 4. 3(b))М

Ɫḕפּ⇔ ᴯ 18צ ȷד ὑ ֮ϱП Ὠ( 4. 4)ȲҖ (

4. 4(a)) ֮ Ҝ ПѩẂ юȲᵀ╥ ⇔ϱּפḕ ᴯ צ 23 Ȳ

⁮ ( 4. 4(b))֮ ϱ Ɫḕפּ⇔ ᴯ צ 44 ȲὙ ֮ϱ ⇔

ֵȷᵀ╥Ӧὑ⁮ Җ Ỵ П Ȳ֪ױ ☼ ẞПᴯ ֯ ϱ ╥ѿ

Ựֵȴ ϱ иέБҠכҏ иӁ ὑ ☼ ἤ ϱП ȴ 

  ╥ ֮ᶮ ☼ иӁ ἤ ᴩиέȲ 4. 4 МП֮ᶮ (200еѐȳ

1500еѐ)ҠѿכҏЛ ╥⁮ ╥Җ ȲẔ ☼ иӁ֮ ֵᾼ֮ѠЄּפ

ᴯ֯200еѐ Ὼᾼ֮ᶮȲᴖ֯1500еѐ∟ юȷᴖ ╥ ӂᶁ ⇔иӁϱẃכȲ

4. 5 ӱҏ֯200еѐѿϯП Ẕ ⇔Ὑ Ȳṳѹ ֮ᶮ ⇔ϱсȲ ⇔ắ

ẞ֮ᶮᴖ П Ὠ Ὑ ȷҫҵԛ ӂᶁ Ѡ֣иӁẃכȲ 4. 6 ӱϠ֢

ӂᶁ ☼ Пẃ֣иӁȲҖ ϱѻ ⱢᴞᴫѠẃᾼ ☼ȲᴫҖ ֮ϱ⁄ắẞ

֮ᶮ ѻ Ɫᴞᴫ⁮Ѡẃᾼ ☼Ȳ֯Җ 200еѐᴟ 1500еѐ П֮ ѻ Ɫᴞᴫ

Ѡẃᾼ ☼ȷ⁮ ᾼ ѻ Ɫᴞᴫ⁮Ѡẃᾼ ☼Ȳᴖ⁮ Ӽצṷ ᴞ⁮

Ѡẃᾼ ☼ ȴ ϱ ֢ иέӼҠכҏ֮ᶮ ὑ ☼ П Ѡ֣ȳ ⇔ȳиӁ

ᴯ Ὑצ ᾼד Ȳṳѹ֯⁮ ѿцҖ Ϸצῶ ҏ ☼ ֮֯ ϱἬᴾ ПЛ֝

ἤȴ 

  ╥ ⁮ ѿцҖ Ἤצ ☼ ᴩӢỄ ϱП4ד Ȳ Ὠֽ 4. 7Ἤ

ӱȲֵ ☼ ᾼӢỄ ֯פּ 1Њ ПвȲẔװ╥ 1̡ 2Њ ȲӢỄ Єὑ2Њ

ᾼ ☼ юПϭюȷ ╥ 0̡ 120и вᾼ ѿ10и Ɫ ᴩиέ( 4. 8)Ȳ

⁄ҠכҏҖ ᾼ ☼ ӢỄ ЄֵⱢ 20и Ȳ⁮ ד⁄ ὑҖ ṷצ Л֝Ȳ⁮

ᾼ ☼ ⁄ѻ Ɫ30и ПӢỄ ȷӦױҠ῀ ֯ṿӣSCAN ᴩ ☼

(֫ ᾌ 30dBZ)ᾼ ȲẔ ֯ὑ 0̡ 1Њ ᾼ ῶ ╥ᵡ ẞ П

ὨȲṳѹӑẃ ӣὑḳṮϱ ȲϷҠѿḆҒ ☼ ֯ 0̡ 1Њ ᾼ

П ἤȴ 
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  ԛѿ ⇔ѿц ☼ П Є֫ᾌ ᴩ ϱП Ȳ 4. 9МY ⱢSCIT

ᾎ ẞП֢ ȲX Ɫ ☼ П Є֫ᾌ Ȳ ᴥ ⁄Ɫ П ☼

Ȳ МҠѿכҏ֯Җ (RCWF)ȲẔ ẞП Є ⇔Єὑ⁮ (RCCG)Ȳѹ

Ẓ῏֯ ⇔Ѡ Єֵ Ꞌ М֯ 2̡ 10 m/sᾼ Ȳᵀ╥ Є֫ᾌѠ ⁄╥⁮

צ ẞП Є֫ᾌȲ⁮ҖẒ П Є֫ᾌЄֵ М֯ 45̡ 55 dBZП ȷ

иӁϱᵧ ᾘ ⇔ѻ ПиӁ ᾓ(ᾘ Y Ѡ֣иӁ)Ȳ֢ ⇔ ꞋצϚứ ᾼ

☼ ȴ ╥ ᴕ ☼ Ṽ ⇔иכҳ (Vʧ5 m/sȳ

5<Vʧ10 m/sȳ10<Vʧ15 m/sȳV>15 m/s)Ȳ⁄ ϱṳӑ ᵑ Мὑ█ ⇔Ȳ

ѹֵ ☼Ɫ 5̡ 10 m/sП ⇔ȷ ԛ ֢ ᴩֽ֝ὑ PTA ậ ПḔ

Ȳ ›70% ᴩ Є ȴ 

4.2 ☼ ἤҵἋ иέ 

  ӦϱϚ ẞѿц ᴕ Пи ѠהȲѿ ⇔ϱ ᴩи ᴩ

П Ὠֽ 4. 10ἬӱȲױ ὨⱢ4דẃ ҭ Ṽ Л֝ ⇔ ҏ›70%

Є   Ȳ МҠѿכҏ⁮ ( 4. 10(b))   ᶶȷṳѹЛ ╥֯⁮

( 4. 10(b))╥Җ ( 4. 10(a))Ẕ ‹Ɫפּ  (0̡ 8и )   ЄȲ

ױצ ӢПѻ ֪Ɫ֪Ɫ ᶝ Пᶙ Ɫפּ 6̡ 7.5и Ȳ֪ױ

֯0и ϚứⱢ0Ȳᵀ╥ϯϚ (6̡ 7и ∟)Ẕ И Ở  ȲᴖП∟

ⱢῺᴿὑ ἤП  Ȳṳѹ ⇔ ᶶᾼ ☼ȲẔ   Ɫ ȲẔМ ⇔Є

ὑ15 m/sП ☼ ЄȲ֯40и ∟ ꜙᴟЄὑ20еṭȲẔ ⇔П ☼

֯1Њ ҿҢᾼ ֯20еṭҿҢȲꜙᴟЊὑ20еṭȷ ╥ ‹Ԓכ ҏП

ֵᾼ ⇔ (5̡ 10 m/s)ȲẔ ᾓ֯1Њ ЄּפⱢ17еṭȷẔװⱢ

⇔Њὑ5 m/sᾼ ☼ Ȳ֯1Њ П∟ Є פּ ֯15еṭҿҢȴ ױ Ὠ ῀֯

ѿЛ֝ ⇔ ᴩ и ȲḕϚ ⇔ ₤ ☼ ᾼ   ἤҠѿὙ ҏЛ֝Ȳכ֮

ᴖ֯ ὑЛ֝ ⇔П ☼ ᴩ ∟Ȳᴟӭ›ⱢѦБҠ ẞ ᴿὑ

Ϛ П ☼ Ȳ ὑױ ᴩ Ȳṳѹ ᴷױ Ѡᾎ╥ᵡҠѿ
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ӣὑЛ֝ᾼ Мȴ 

  Ϡ ⇔ПҵȲӐׁשṅ֝ ҏ ☼ П Є֫ᾌ╥ᵡϷ ὑ ϱ

Ἤצ Ȳ֪ױ Ϡѿ ⇔ϱ ᴩи ȲӐׁשṅӼ ὑ Є֫ᾌ ϱ ᴩи Ȳ Є֫

ᾌ Пи ῴḔиכ Є֫ᾌ<=40 dBZȳ40̡ 45 dBZȳ45̡50 dBZѿц Є֫ᾌ>50 

dBZҳ ȲẔ Ὠֽ 4. 11ἬӱȲЄ Ҡѿכҏ ᾓⱢ Є֫ᾌ ЊȲ

Ẕ ЄȲϷҠѿ ╥ ᾼ֫ᾌȲẔ ЄȲᵀ╥ ᴖṕḕ и ṳӑצ

Ὑ Ȳ֪ױ∟ и Ṽ ֽ֝ PTAᾼи Ѡה ⇔Ѡ ϱ ᴩи

έȴ 

4.3 ☼ П∂Ӵ  

  ӐЊ ὑϱϚ ẞᾼ ☼   ᴩ Ȳ и ӣᾼ╥

Probability Of Detectopn(POD)ȲẔМП ᵛⱢɦỄМ ɧȲ֪ױⱢϠ ỄМ

Ȳ ứ ᴶⱢɦỄМɧ(Hit) ѿцᴶⱢɦӑỄМɧ(Miss)ȷỄМᵒ ѠהПӱ ֽ

4. 12ἬӱȲױ Ɫ20195דѣ17ѡ4 (UTC)П ҭ Ȳ Мּמᴥ᾿

ᵛⱢ᾿ ☼ ҵἋ ὨȲϮ מּ ᵛⱢѿϱ ᾘ ҵἋ Ἤ

ҏ 10ȳ30ȳ60и П ѿц ἒױПй ȷ Ɫ ҟ 1Њ П

ȷ Ɫ ☼ ῴỞᴯ ȷ ᴥ Ɫ П∟П ☼ Мї ȴ ẃ Ȳ

╥ӑẃ ( ᴥ)צᴯὑּמᴥ в⁄ứ ⱢɦỄМɧ(Hit)Ȳ ╥Лּ֯מᴥ

в⁄ⱢɦӑỄМɧ(Miss)ȴ 

  ѿϱ ứ ᴩῶ3. 1 М10 ПPOD Ȳ Ὠֽ 4. 13ᴟ 4. 17Ἤ

ӱȴ 4. 13(a)ⱢRCWFП 1Ȳױ Ɫ Ȳױ › PODҠ ═֯

Ὼὑ 0.5Ȳᵀ╥ּ֯פҙЊ ∟ PODϯ ᴟ 0.4ȲП∟═ ϯ Ȳ֯ױ Мѻ Ɫ›

ῶ ỮҠᴖ∟ ῶ ЛṾȲӂᶁ Ѡּ֣פ ֣ὧҖὧѠ֣ Ȳӂᶁ Ɫפּ⇔

13.15 m/sȲ ⇔Ὑ ѩҖ ẃד4 ☼ ⇔ӂᶁ (8.19 m/s)ʉ ϱЛюȲ

╥֪Ɫ ☼ ᶶ Ȳ כ ϩϯ ȴ 4. 13(b)Ɫ RCCGП 1Ȳщ

₤ ѻ Ɫắẞыӂ◦ Ἤ ӢПр∟ ☼Ȳ֝ ᵧ Ϡ› ỄМ Ȳᴖ
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∟ ҒỄМ ϯ ᾼ Ȳṳѹ֯›ҙЊ в PODּ֯פ 0.5Пϱ(ỄМ ὑ

50%)ȲᴖҙЊ ∟PODϯ ᵅὑ0.5ȷ ⇔ϱּפⱢ5.11 m/sȲᴖ⁮ ֮ ẃד4

☼ӂᶁ Ɫ8.01 m/sȲפּ⇔ ⇔ Ȳ ☼ ᶮ Ɫ ֣ҖҖᴫѠ֣

Ȳ ֪Ɫױщ ᶮ ϯ ☼ Лὔ Ȳ֪ױ› ֯ ПвȲᵀ

╥∟ Ӧὑ ϱצ С ⇔Ȳ֪ױ Ӈ ᴩ Ȳᵀ ױ╥ ☼

⇔ Ȳᵛ Ẕ∟כ ὨЛṾП Ὠȴ 

  4. 14⁄ꞋⱢ щ Ṇ Ȳ(a)ⱢRCWFП 2Ȳ(b)ⱢRCCGП 2ȲẒ

῏Ꞌ ᴿὑRCCGП 1 щ Ṇ ὨȲᵧ › ᴖ∟ ᵅП Ȳᵀ

╥ PODṼ 0.5ПϱȲҖ֯פּ ☼ѻ Ɫ ֣ҖҖὧѠ֣ Ȳ⁮ ☼ѻ

Ɫ ֣ᴫҖѠ֣ Ȳѹ⁮ ֮ ױ֯ ПМ ⇔  Ɫ3.97 m/sȴפּ

  4. 15(a)Ɫ RCWF 3ȲױⱢắẞ ҵ ☼ ᾼ щ Ṇ Ȳ

☼ ₤ Ɫ ֣ҖҖὧѠ֣ Ȳ ד ὑ› ẃ Ѡהѿц

⇔ϫи ȲRT ױ╥ POD⁯ᵧ Ϡ› и ᵅᴖ∟ с П ȲЛ ╥ ὑ0.5Ȳ

ꜙᴟ 0.7Ȳ ╥֪Ɫ ᾼщ ₤ Л֝Ȳ ☼ ₤ ПЛ֝ṿ

Ὠ › Ἤצ ȴ 4. 15(b)Ɫ RCCG 3ȲױⱢ ἤᵅ Пщ ₤

Ȳױ ἤᵅ Єּפᴯὑү ᴫ⁮ᾘ Ȳӂᶁ ☼ Ѡּ֣פ ֣ὧ⁮ѠȲᵀ╥ױ

щ ₤ П Ѡהѻ Ɫ ᾼ ₤ Ȳѿ᾿ ҵἋᾼ Ὠẃכ POD ═֯

0.6ϱϯȴ 

  4. 16(a)Ɫ RCWF 4Ȳщ ₤ Ɫᵐ ү Ȳ ☼ӂᶁ ⇔ Ɫᶶ

Ȳּ16.98פ m/sȲѻ ὧҖὧѠ֣ Ȳֽ֝ϱ Ἤῶ ҏПPOD

ἤȲ֯› 0.6ҿҢѹ֯═’פּ ϱсȲᵀ╥∟ ᴟ0.5Пϯȴ 4. 16(b)ⱢRCCG

4Ȳѻ Ɫắẞ ҵ ☼ П щ ₤ Ȳ ☼ ѻ ѿ6.95 m/sᾼ

⇔ἏὧҖѠЍ ȲⱢắẞЄ П֮ᶮἤכ ☼ Пщ ₤ Ȳ

PODּפⱢ0.6ᴟ0.7П Ȳ ═ᴟ∟ PODῶ Ꞌ֯0.6Пϱȴ 

  4. 17Ẓ῏ Ꞌ╥ щ Ṇ Ȳ(a)ⱢRCWF 5ȲⱢᵅ ὑү

ϱῈȲṳѹắẞᵅ ҵ ☼ ӂᶁ ☼ Ѡ֣Ɫ ֣ҖѠ ȲPOD⁄ּפⱢ
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0.7ҿҢȲᴟ1Њ ∟ϯ ᵅὑ0.6ȲЛ PODꞋ֯0.5Пϱȴ 4. 17(b)ⱢRCCG

5Ȳѻ ắẞ ҵ ☼ Ȳ ☼ ӂᶁѠֽ֣֝ϱ ֣ὧҖὧѠ֣

Ȳѻ Ɫắẞ ֮ᶮӻФᵂӣ ӢП Ѭ₤ ȲPODᵅὑ0.6ȲᵀṼ

’═֯0.5ѿϱȴ 

  ֥ϱ 10 ȲҠѿ ֯Єֵ ПМȲPODꞋ’═֯ 0.5ПϱȲӼᵛ

ỄМ Єὑ50%Ȳꜙᴟצṷ ПPODЄὑ0.7ȴ֪ױ ῀֯ ṷ МȲ ╥ṿӣ

ҟ ›70% Є Ɫ Л ứἤПῶӱȲҠѿ ẞϚứכ ȴ 

4.4 ☼ PTAḂ  

  Ӧὑᴕ ẞᴞ ꜜМ ☼ ѠהṳЛϚứⱢ᾿ Ȳ֪ױӐׁשṅᶦ ṿӣ

ϡ ᴩ PTA Ȳ ᴩ ҵἋ ѿᴕ ẞᴯ Л֝ Л֝ᾼכ

ὨȴӐׁשṅῴḔ Ϡѿ MAPLEṆ ҏП VET Ɫϡ Ȳ

Ӑ ᾼ᾿ ҵἋ ᴩậ҅∟ԛѿױ Ὠ ẞᾼМї ѿц ҏП

☼ ᴩPOD Ȳ Ὠֽ 4. 18ᴟ 4. 27 4. 22ἬӱȲḕ

П(a)и ᴥ Ɫ Ởѿ᾿ ҵἋѠᾎἬ ẞᾼ и Ȳ ᴥ Ɫѿ

MAPLEẞПVET ᴩậ҅∟ ẞП и (ѿϯ ⱢɦMAPLEὨɧ)ȷ

ᴖ(b) иⱢ╚ ҏП ֯█ ПMAPLE VET Ὠȴ 

  4. 18ⱢRCWFП 1П ὨȲ MAPLEὨ֯› ῶ Ȳᵀ╥֯∟

ᾼῶ ⁯╥ѩ ѿ᾿ ҵἋᾼ Ὠẃ ṾȲ ѻ ⱢӦᴫ֣ὧП Ѡהȴ

4. 19(a)ⱢRCCG 1ПPODὨȲ Ὠ ѩ ѿ᾿ ҵἋᾼ Ὠẃ צ

Ἤ сȲ֯ ױ Ṇ ᾼ ϱṿӣVET ᴩậ҅ᾼPODꜙᴟצ 0.8ѿϱȷ

VET ( 4. 19(b))ᵧ ᴞМᴫ ᾘ ֣ҵ П ȴ 

  4. 20ⱢRCWF 2П ὨȲױⱢ щ Ṇ ᾼщ ₤ ȲMAPLEὨ

ṳӑצ сȲ ѻ ╥֣Җ Ȳ Ɫפּ⇔ 4̡ 5 m/sȴ 4. 21ӼⱢ

щ Ṇ П ὨȲױⱢRCCGП 2Ȳ RCWF 2Ϛ ȲMAPLEὨṳӑצ

сἨϯ ȲẔ Ὠ ᴿὑ᾿ ȷᵀ VET Ὑ ῶ ҏᴫ⁮ᾘỴᴞ ֮



21 

 

ҏ П ἤȴ 

  4. 22ⱢRCWF 3П ὨȲױⱢắẞ ᴖṿ Ɫᴫ⁮ П Ȳ

VET Ҡѿכҏ ѻ Ɫᴫ⁮ ֣ὧҖѠ Ȳṳѹῶ ҏắẞ֮ᶮ

П ἤȷᴖ֯PODὨϱȲ› ѩ ᾿ ҵἋᾼѠᾎצἬ сȲᵀ╥∟ Ɫϯ Ȳ

PODὨṼ ’═֯0.6ѿϱȴ 4. 23ⱢRCCGП 3Ȳױ ắẞ ἤᵅ

Ȳ VETᵛҠכҏצṷⱢ ὨȲṳѹVETП Мїᴯὑ Ὥȳ о

ᾘỴȲױ Ὠ╥ ᾿ ҵἋ Лὔ ẞП ὨȲЛ ֯ PODи ϱ( 4. 23 

(a))⁯╥ѿ MAPLEὨῶ Ȳѻ ֪╥Ӧὑ VET ⇔ЄּפⱢ 2̡ 4 

m/sȲᵀ╥SCANṆ ױ֯ М ẞПӂᶁ ⇔Ɫ10.16 m/sȲ ⇔ϱП

ЄȲ֯ױ ╥֪ⱢMAPLEὨ ⇔ Ȳ כ ῶ ЛṾȲᴖ∟ ױ

ϚḔиέ ȴ 

  ԛẃ╥ 4. 24П ὨȲױⱢRCWFП 4Ȳщ ₤ ѻ ắẞᵐ Җү

Ȳ SCAN Пӂᶁ ☼ ⇔ếVET ꞋҠכҏױṆ Ɫᶶ Ȳ

ṳѹѻ ֣ᴫѠ Ȳѿ MAPLEὨП PODῶ ∟ ϱсȲᵀ╥ ᴖ

ṕ ╥ѩ ᾿ ҵἋ Ὠẃ Ȳױ ֯∟ Ϸ ϚḔ ᴩ ȴ 4. 25Ɫ

RCCGП 4П ὨȲ֯ ắẞ ☼ ϯȲ ѻ ᴞᴫ⁮ ֣ᴟὧҖѠȲ

ṳ֮֯ᶮῸ Ӣ ☼ȷMAPLEὨᵧ Ϡ ὑ᾿ ҵἋ ṾПכὨȲ֯∟ Ϸ

צ сȴ 

  4. 26ⱢRCWFП 5 ὨȲ Ɫᴞ⁮֣ҖП ȲMAPLEὨἬ

ПPODӱ › ῶ ЛṾȲᵀ╥∟ ῶ ϱсȲ PODּ0.6̡0.7֯פ

П ȴ 4. 27ⱢRCCG 5П ὨȲױ ӼⱢ щ Ṇ П₤ ȲӦὑắẞ

☼ ȲVET ѻ Ɫ֣ὧ Пи Ȳṳѹױщ ₤ ֯ᴫ ֮ Ὑכ

ѬȲȷᵀ╥MAPLEὨד ὑ᾿ ҵἋ ὨᴖṕẔPODи ᵅȲ ᴿȲ

ᴖVET⇔ּפⱢ 4̡ 5 m/sȲᵅὑ SCANП ☼ ӂᶁ ⇔8.46 m/sȲῴḔ ╥֪Ɫ

MAPLE⇔ Ȳᴖṿ PODи ῶ ⱢЛṾȴ 
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4.5  

  Ӑ ϱϚ Ἤ ẞПRCCG 3ѿцRCWF 4 ᴩ ȴ ԒԒ

⁮ ֮ (RCCG)П 3 ᴩиέȲױ Ɫ ἤᵅ Ȳ֯ MAPLEПVET

Ὠ МὙ ֮ῶ ҏϠẔ МїȲѿ VET П ῶ ҏ ὨП ϱ

ὑ᾿ ҵἋ ὨḆҒȲ֪ױ∟ Ϡ 2018/08/23 12:04 (UTC)П ☼

Ὠ ᴩ ϱП Ȳֽ 4. 28ἬӱȲ Мּמ Ɫ ҭ 70%

Ȳּמ иᵑⱢ10ȳ30ȳ60и П Ȳ Ɫ ☼ ױ Пᴯ Ȳ Ɫ1Њ

∟П Ȳ Ɫ ҟ 1Њ П ȷ 4. 28(a)Ɫ ѿ᾿ ҵ

ἋП ὨȲ 4. 28(b)ⱢѿMAPLE VETϡ ậ҅∟П Ὠȴ ⇔ϱVET

Ὑ ὑ Ȳṿ Ὠѩ ⇔ ᶶᾼSCAN̓ ẃ Ȳᵀ╥ ᴥ

П ẃכȲ ᴥП МїῺѾᴯὑ ү⁮ᾘỴȲ 4. 23(b)ᾼVETὨ

ӱҏ VET Ἤ ҏ Мїᴯ Є ֥ Пᴯ Ȳᵀ╥Ẕ ⇔ ὑ

Ȳ כ ᴯ Ӕ Ȳᵀ╥ ⇔ П ᾓȲ POD иד ὑ᾿ ҵἋ ᵅ

П ὨȷᴖПἬѿ כ ⇔ Ȳѿ2018/08/23 12:00 (UTC)ПVETὨⱢẂȲ

ױ ПVETἬ ӣП Ɫ11:20ȳ11:40ȳ12:00П (ֽ 4. 29)ȲӦὑױ

Мצ ֵ֫ᾌЛ Ӣכὑү ᴫ⁮ ᾘỴȲ֪ױ П  Ɫ 15 dBZ Ȳ

VET ᵅᴷ ☼П ȷӦὑSCIT ᾎѻ П ☼֫ᾌⱢ ֫

ᾌ(30 dBZѿϱ)ȲҒϱѡӐ П ₨ Ϣ (2013) ὑ Ѭᵛ ПḂ МӼצ

ẞ֯ṿӣ ֫ᾌᴷ ֣ Ȳצиᵑᴕ ֫ᾌ ѿц ֫ᾌ Ѡ֣

П Ȳ֪֯ױӐ М MAPLEứП ☼  ᴩ ȷ ֫ᾌ 

Ɫ35 dBZȲẔᴯὑᾘỴПVET ⇔Ϸ Ἤצ Ғ( 4. 30(a))Ȳᴖ ╥

ϚḔṿӣ35dBZП  ᴩ ☼ ѿцPOD ȲẔ Ὠֽ 4. 30(b)Ἤ

ӱȲҠѿכҏ Ṽ ᵅὑ᾿ ҵἋП ὨȲᵀ╥Ẕ Ὠ ЛюȲѻ ╥֪ⱢSCAN

ѻ Ɫ ☼ Ȳ֪ױ ╥ MAPLEứⱢ ὑ ☼ ϱ ᴩ Ȳ

֯Є щ Ṇ ϱ ὑ ☼ צ Ṿ ȷ ױ ѿҠכҏ ὑЛ֝щ Ṇ
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ϯȲЛ֝ ứ ὑ ὨП ȴ 

  П ⱢҖ (RCWF)П 4Ȳױ ắẞᵐ Ȳ 4. 31Ɫ╚

2019/06/13 20:09 (UTC)П ὨȲ 4. 31(a)Ҡכҏ и

ЄȲᵀ╥ѿMAPLEὨẃ ⁯ ЊȲṿ и ☼ Мї֯Ẓ ᾓᵧ Ϛ

ⱢỄМȲϚⱢЛỄМП ᾓȲѻ ֪ ⱢѿSCAN Пӂᶁ ☼ ⇔ϱҠ

ѿ ῀Ẕ Ɫ16.98 m/sȲᴖVETפּ Ɫ12̡פּ 14 m/s( 4. 24)Ȳ ᴖ֯Ӑׁש

ṅ М ὑ ☼ ᴩи Ȳ15 m/sⱢẔМϚ и   Ȳ֪ױ֯ױ М צ

ֵЮὑи   ϱϯП ☼ ⇔Ȳ Ϛ֝כ ☼ ѿ᾿ ҵἋếMAPLEậ҅П

Ὠ֯ ᴩPODи ṿӣϠЛ֝ ⇔П   Ȳṳѹ 4. 31(b)ϷҠכҏṿ

ӣ MAPLE П VET ⇔ Ȳ Ɫ Ὼ П ⇔Ȳᵀ╥Ṕ⇔ ὑ

Ṽ ṷצ Ȳ ᵛṿכ ⇔ ⱢӔ Ȳᵀ╥Ѡ֣ Ӣ ȲѿцҒϱϠ

Юὑ  ֪ ṿ MAPLEὨ ҏПPODи ד ὑ᾿ ҵἋ Ὠẃ ȴɑ  
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Х  ӑẃ  

5.1  

  Ӧὑ щ Ṇ ПӢכἏἏ Ӣ ϫи≡ Ȳ֪ױӐׁשṅ ὑᶶ ṳѹ ҵἋ

ПѠᾎѿц Ԓ ☼ ᴩ ҭ Ȳᶦ ױ ҏ ᴿὑ

ПῶӱѠᾎȲ֯ứ ϱ ẁ ☼ ҵἋϱПЛ ứἤ Ȳṳѹ ϚḔ

ᵓӣVET ṜϠSCIT ᾎ֯ ☼ ῴỞ ᾎ ֣ ᾼ ȴ 

  ῶ5. 1Ɫ Ӑׁשṅиέ Ὠ ᴩ Ȳ ἤиέϱẃכ ☼ ֯Ὲ

иӁϱ ὔᴯὑЍ Ȳѹү Җ (ХиЍ ȲRCWF)ếү ⁮ (ϝῖ Ȳ

RCCG)֪Ɫ֮ᶮϱᾼЛ֝ᴖצὙ ᾼ Ȳױ Ӽ ẞ∟ ϱᾼЛ ứἤȷ

ѹ Єֵ ֫ᾌ(Єὑ30 dBZ)П ☼ ӢỄ ѾЛẞ1 Њ ȲḆҒ ӱҏϠ

ѬṶԈᾼ≡ ἤȷṳѹ֯ ⇔иӁϱȲֽ֝ϱ Ἤ ֪Ɫắẞ֮ᶮ ȲҖ Ḇ ὔ

ẞ ⇔ ᶶП ☼ ȲᴖЛ ⁮ ѿцҖ Ȳ ☼ ֯ ⇔ѿц Є֫ᾌϱꞋ

иӁ֯Ϛứ П Ȳᵀ╥ ⇔Ѡ ПиӁד ὑ Є֫ᾌиӁ Ɫ ᾛȲ Є֫ᾌ ⁄

Ὑ Мὑ45̡55 dBZП ȴ ẞ›70%Є ∟ȲϷ ӱҏϠү ⁮ ѿ

цҖ ֯  Ѡ Ӽדצ Пῶ Ȳ⁮ П ד  ὑҖ ẃ ḆᶶȲṳѹ

⇔ ᶶẔ   Єȴ 

  ֯ иέѠ ȲҠѿ ẞӐׁשṅ ҏПѿ ҭ ∂ ☼

ПѠᾎצϚứҠᴩἤȴṳѹ֯ҒϤЛ֝ ȲֽMAPLE ∟Ȳ֯Ϛṷ

МҠѿ ҒẔ ἤȷᵀӦὑ П Ь Ἤצ ȲӼἨ╥ḕװ ֯ ֫ᾌ

ᾼῶ ױἬЛ֝Ȳ֪צ ╥Ꞌѿ֝Ϛ MAPLEứ ᴩ Ȳ ֯█ṷ ϱ צ

צ ᾼ ḔȲᵀ╥֯█ṷ ϱ⁯ ю сȴ 

  ӦὑЛ֝ ἤϱᾼЛ֝Ȳ֯ṿӣMAPLEᴩ Л ╥֯֫ᾌ  ȳ

ȳῈ ϱ έ⇔ ứ ꞋצҠ כ ᾼ Ȳ֪ױ ╥֯Л֝

щ Ṇ ϱṿӣЛ֝П ứȲἨ ὑὑ ϩצ ϚḔ сȴ 
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5.2 ӑẃ  

  Ӑׁשṅ֯ иέϱ Ϡ 10 Л֝ ȲẔМ Ϡṿӣ ҭ ᴩ Л

ứἤᾼῶ ╥Ҡᴩᾼȷᵀ╥Ӧὑщ Ṇ ἒױᾼЛ֝ȲЬ ᴩЛ֝щ Ṇ

ϱᾼ ứ ϚḔ ҒẔ ϩȴѿϯ ҏ ӑẃҠѿἋ ПЏᵂȸ 

(1) ӦὑЛ֝щ ₤ Ἤ П֫ᾌכ Ꞌ ϷἬЛ֝ȲӐׁשṅⱢϠ ѠᾎПҠᴩױ

ἤ֪ױ Ἤצщ ₤ Ꞌ Ϥ ᴩᴕ Ȳṳ М ҏצἬЛ֝П Ȳ֪ױ∟ Ҡ

ѿԒ щ ₤ ᴩ и ᴩḆ ϚḔ Ȳ ҏЛ֝щ ₤ ϯПῶ כ ῶ

ֽᴶȴ 

(2) ᴕ ẞ ☼ ⱢМЊѐ⇔Пщ Ȳ֪ױṿӣϡ ᴩ έ⇔

╥ Ὠᾼ ԈПϚȲἨ ӑẃҠѿ ṿӣḆ έ⇔П ᴩ ȴ 

(3) ӦὑMAPLEṆ ֯ ứϱҠѿ ὑ֫ᾌ  Ȳꜙᴟ╥ῴỞ П ֣

ᴩ ứȲӑẃҠѿ ѿḆֵЛ֝  ꜙᴟ╥ṿӣ SCANẁП֣ ᴩ

MAPLEПVET Ȳѿ ῺḆ Пщ ₤ ῶ ȴ 

(4) ֯ Ѡ Ȳ Ϡ VET ȲӼҠ ṿӣẔ҃ϡ ᴩậ҅

ȲḀἨ╥ṿӣChung and Yao (2020)ҏᾼѠᾎȲ VET ҒϤẔ҃ϡ ֣

∟ԛ ᴩ ☼ Ȳѿ ẞḆҒ Ὼὑ ☼ ᾼ ֣ ȴ 

(5) ӦὑӐׁשṅṿӣᾼ ꞋⱢ SCIT ᾎἬứ П ☼ їМїᴯ Ȳ֪ױ צ

ᴩ иέȲ∟ צ ᾎậ ☼ ϡ ד ȲἨ

ẞḆֵЛ֝иέ Ὠȴ 

  ṳѹ Ϡϱ ЏᵂПҵȲӑẃἨ Ҡѿ ӦӐׁשṅП ☼ ἤ Ὠ

ᴖ ᴼҏ ☼ иӁ ד (Ẃȸ ᶝἬ П ϝ –

WSPȲWind Speed ProbabilityȲ ϢȲ2011)ȴ 
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1.1 Л֝ Ѡה ὑ ѿц ҷ ᾓП Ἐ ȴ ⱢҠ ἤ

ᾼ Ȳ ⱢNWPȲ ⱢNowcastingȴ( ᴞGolding 1998) 
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2.1 МҶ ᶝ ӱ ȴ( ẃ ȸМҶ ᶝ) 
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2. 2 ֥ ἬҔᵶП Ẕ ȴּמᴥ Ɫ ֥

ȷ ᴥ ⱢиᵑѿRCWF(a)ếRCCG(b)ⱢМїἬ ậПЊ ӱ ȴ 
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3. 1 ╚ 10 П ᴕщ ȴ( ẃ ȸМҶ ᶝ) 
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3. 2 ╚ 10 Пѡ ​ ᴕȲ ⱢLSTȴ( ẃ ȸМҶ ᶝ) 
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4. 1 ҏ20176דѣӢỄ 2Њ П ☼ Ȳ ᴥӉϿⱢ Ȳ

ᴥⱢמּ ȴ(a)ⱢRCWFȲ(b)ⱢRCCG  
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ד4 2 .4 П ☼ иӁᴯ ȴ(a)ⱢRCWFȲ(b)ⱢRCCGȴ 
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ד4 3 .4 П ☼ иӁ ѿцᴾ ПѩẂ ⇔ȴ(a)Ɫ

RCWFȲ(b)ⱢRCCGȴ 
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ד4 4 .4 П ☼ ֮иӁ ѿцᴾ ПѩẂ ⇔ȴ(a)Ɫ

RCWFȲ(b)ⱢRCCGȴ֮ᶮ иᵑⱢ200 mȳ1500 mᾼ֮ᶮ ȴ 
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ד4 5 .4 П ☼ ӂᶁ ⇔иӁȴ(a)ⱢRCWFȲ(b)ⱢRCCGȴ֮ᶮ и

ᵑⱢ200 mȳ1500 mᾼ֮ᶮ ȴ 
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ד4 6 .4 П ☼ ӂᶁ Ѡ֣иӁȴ(a)ⱢRCWFȲ(b)ⱢRCCGȴ֮ᶮ

иᵑⱢ200 mȳ1500 mᾼ֮ᶮ ȴ 
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צἬד4 7 .4 ☼ ӢỄ   ȴ(a)ⱢRCWFȲ(b)ⱢRCCGȴ 

  



44 

 

 

ד4 8 .4 ☼ 0̡ 2Њ ПӢỄ   ȴ(a)ⱢRCWFȲ(b)ⱢRCCGȴ 
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4. 9 ѿ Є֫ᾌ (x) ⇔(y) ד4 ☼ П ( ᴥ)иӁ ȴ(a)ⱢRCWFȲ

(b)ⱢRCCGȴ 
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Л֝ד4 10 .4 ⇔ ☼ ҭ П› 70%Є ȴ(a)Ɫ RCWF(b)Ɫ

RCCGȴ 
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Л֝ד4 11 .4 Є֫ᾌ ☼ ҭ П›70%Є ȴ(a)ⱢRCWF(b)Ɫ

RCCGȴ 

  










































