
ӻ МҶ  

ỗ ṅשׁ ӒכὨ ᵫ 

Ṯḳ ​ ֯ ​Ṇ ПԒԑ  

цứ ​ᴷ ӣ(2/3) 

Application of Polarimetric Radar on Heavy Rain System 

Precursor Recognition and Quantitative Precipitation 

Estimation Improvement (2/3) 

 

 

ᵑȸƴ     Ǐ     Ǐ֮  

ȸMOTC-CWA-112-M-04 

ᴩ ȸ 1122 דѣ 24ѡᴟ 11212 דѣ 31ѡ 

ѻ═ϢȸỂԇ ṅשׁ   

ᴩ ȸ Ӵ Є щ ḳ  ṅМїשׁ

 

 

ӐכὨ ᵫҔ╗ѿϯ ӻП Ԉ(Ἠ  )ȸ 

ʋ ҵҏ Ἠׁש ї ᵫ1Ԍ 

ʋ Є ֮ ҏ Ἠׁש ї ᵫ1Ԍ 

ʋҏ ї ᵫц ῶП ѝ֢1Ԍ 

 

 

 

 

М Ӗ 11ѣ  ד 112  



i 

 

╜Ἀׁשṅ Ӓ ᵫ ῶ 

֤  МѝȸṮḳ ​ ֯ ​Ṇ ПԒԑ цứ

​ᴷ ӣ(2/3) 

ѝȸApplication of Polarimetric Radar on Heavy Rain System 

Precursor Recognition and Quantitative Precipitation Estimation 

Improvement (2/3) 

 MOTC-CWA-112-M-04 

ѻ  ӻ МҶ  

ᴩ  Ӵ Є  

ᴩ ד112 ⇔ד  ᴞ2ѣ24ѡ ᴟ12ѣ31ѡѦ 

Ӑ  

( ᴯȸϾа) 
507Ͼа 

ᴩ ⇔ ứɎ˖ɏ Ɏ˖ɏ ѩ Ɏ˖ɏ 

100 100 0 

ќӣ ứ(Ͼа) (Ͼа) ќӣ Ɏ˖ɏ 

507 507 100 

ṅϢשׁ  ѻ═Ϣ Ầ֝ѻ═Ϣ ׁשṅᵗ  

Ểԇ Ђ  ֛„ 

  

  

  

ᵫ  66 ṿӣ ṕ Мѝ 

М ѝ  о ȳKDP▀ȳ ​› ╓  

Polarimetric parameters, KDP column, precursor for heavy rainfall 

דṅӭᾼ ӐϮשׁ ὑиέ ᴷ ҖȳМȳ⁮ Ṯḳ ​

ὑ ​ П о ἤ Ȳṳ∂Ӵ

ӣПứ ​ᴷ ѠᾎȴӐ (ד112) иέ ᴷ

⁮ё RCNTὑ ​Ṇ П о ἤ

ȷṳ Ẕ ​Ṇ П ứ ​

ᴷ ᾎП ȴ 

̧  Ὠכṅשׁ иέ ẂҔ╗(1)  20206דѣ14ѡр∟ ȳ(2) 20234ד

ѣ20ѡ › ​ȳế(3)20238דѣϱעқᵘ (ӑ

)ȴ Ἃ ​Ꞌ ᶝ֮כ Ѭ ị֮ḳ ȴ 

 ̧ ⁮ё ԓῈ Ҡ 5еṭ ⇔ѿϱȳѹ ᵅԊṔ

⇔ᵅὑ1еṭП Ɫҙ 9ᴟ58еṭȲṳ Ҡ

ẁѩ П֮ ​ ᴯ ȴ 
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 ̧ ֥иέ ӱᶝ ֮ ᾼ ​ѿ ⇔Њ​ Ɫѻȴ 

 ̧ р∟ МȲ ѿϯҏ KDP >2.5~3.0ï km-1 Ȳ

Ϛᴟϡ ∟(7ᴟ14и )Ȳ ҏ ֮ ​

⇔>60 mm h-1 (10и ​ >10mm)ȴ 

ѿϯ KDP ṳ ═֯1.0~1.5ï km-1ѿ

ϯȲ∟ ​ ⇔ ȴ 

 ̧ › ​ МȲ ​ ⇔>120 mm h-1 KDP֯ Ϛ

›Иҏ › ȸ3еṭ  KDP >3ï km-1ȴצ⇔
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Ӑ Ҕ╗(1) ∂ӴṮḳ ​ ԓῈ П о ὑ

​П ȷ(2) ᵓӣṮḳ ​ ᵅῈ П ∂Ӵ ӣПứ

​ᴷ Ѡᾎȷ(3) иέ ᴷԓ ҖМ⁮Ṯḳ ​ ὑ ​ П

о ἤ ȴ 

иέМ Cᾌ◕Ṯḳ ​ р∟ ᾼ Ȳ ѿϯҏ KDP 

>2.5~3.0ï km-1 ȲϚᴟϡ ∟(7ᴟ14и )Ȳ ҏ ֮ ​

⇔>60 mm h-1 (10и ​ >10mm)ȴױҵȲ ѿϯKDP ṳ ═֯

1.0~1.5ï km-1ѿϯȲ∟ ​ ⇔ ȴ 

иέ › ​ế ҵ ​ ȲЄ Ғ10и ​ >20mm Ӑȴ ›

​ МȲ ​ ⇔>120 mm h-1 KDP֯ Ϛ ›Иҏ › ȸ3е

ṭ KDP >3ï km-1ȴצ⇔ ᴖȲ ​ ԑᾼצ Ѡ Ь∕ ᴷȴ 

Abstract 

The major objectives of the project include (1) Establishing the early warning 

threshold of very short-term heavy rain using the polarimetric parameter of the full-

volume observation of disaster prevention rainfall radar; (2) Establishing a suitable 

quantitative rainfall estimation method using the polarimetric parameter of the lower-

level observation of disaster prevention rainfall radar; (3) Analyze and evaluate the 

characteristics and differences of the polarimetric parameters of the disaster prevention 

rainfall radar in Taiwan in the observation of very short-term heavy rain systems. 

In this study, the C-band disaster prevention rainfall radar in central Taiwan is used 

for analysis and comparison. For the afternoon thunderstorm, if there is an area with 

KDP >2.5~3.0Á km
-1 below the melting level, there will be a rainfall intensity >60 mm 

h-1 (Rainfall >10mm in 10 minutes) after one or two volume scanning periods (7 to 14 

minutes). In addition, if the KDP below the melting level did not increase significantly 

and remained below 1.0-1.5Á km-1, the subsequent rainfall intensity slowed. 

Analyze frontal rainfall and typhoon outer rainbands, and add many samples with 

10-minute rainfall >20mm. In the case of frontal rainfall, when the rainfall intensity is 

>120 mm h-1, KDP appears leading characteristics only before one volume scanning 

period: KDP >3Á km
-1 at a height of 3 km. However, effective solutions for typhoon 

heavy rainfall precursors still need to be evaluated.   
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Ϛ  ›ṕ 

МҶ ᴞ2014ד Ở ХиЍᵂ ӣ Sᾌ◕ Ϭ щ с Ɫẓ

оɎdual-polarizationɏғ Ȳ ∂П Cᾌ◕ оṮḳ ​ ȲӼ ὑ2017

ד ᷾Ϥ ᵂȴ о ẓ ế Ѭӂ/₣᾿ о ᾌᾼ Ȳ

Ҕ╗ ч ɎZDRɏȸѬӂ оᾼч ₣᾿ оч Ẓ῏ѩ ȷד

… ɎɟHVɏȸѬӂ о ₣᾿ оч ᾌП ᾼד … ȷѩ ᴯד

ɎKDPɏȸѬӂ оч ᾌ ₣᾿ оч ᾌ ᴯ ᾼדᴯ ȴ

ӣҔ╗ȸ ₇ ạȳѬᾬ І Ȳ ϚḔ ứ ​ᴷ ȴ 

ᵅ Ɏ ᾌɏ ֯ ᴯד Ẕ ⇔ ᵅȲЛ ứἤЄȲᵀ

ЊȲ Ɏ ᾌɏ чȴZDRד⁄ ן/ ᾌ ЄЊẓדצ

⇔П ἤȲ֪ױ ᾼѡ ’ ѿц ӔȲ ὑ Ὠᾼ −צ⇔

Є ȴKDP╥ ᾌ ∟ᾼדᴯ Ȳ и ṳЛ ὨȲ╝

ӣὑ ӔȲ ὑứ ​ᴷ Ɏ ᵑ╥֯ ᾌḇắ и ᾼ֮ ɏϚ

ᴖṕϷצ Ṿ ὨɎBringi and Chandrasekar 2001ȷỂ 2015ɏȴỂɎ2020ɏиέ

Sᾌ◕ɎRCWFɏế Cᾌ◕ɎRCMDɏẒ о Ȳ֯ KDP Ӕᾎế

ἤ … Ӕᾎᾼῶ Ȳ Ὠ ӱꞋ צ Ӕ Cᾌ◕ ֯֫ᾌế ZDRᾼ ȴᵀ

Ь Ḇ ϤиέЛ֝ᾌ  ֯щ Ԉ ϯᾼ ȲẂֽᴕ Л֝щ

⇔ᾼ о ᾼ Ȳᴖ Ӕ ὨҠ ỮצḂ Ὲ ȴ 

ҟׁשṅ ӱȲᴴ ₣᾿ ᾼ Ṇ вȲ צ Єᾼ ZDRế KDPȲ

₣᾿иӁᵧ▀ᾭ (e.g. van Lier-Walqui et al. 2016)ȴZDR▀ ὑᵅ ⇔ᾼЄѐЉ

ᵐ​ Ԝ ȳ ế Ӣ ᾼԜ Ȳ ṓὑ ϱ ☼ вἨ (e.g., Bringi et al. 

1997; Loney et al. 2002; Kumjian et al. 2014)ȷᴖ ⇔ᾼЊѬ Ɏ оᾼ М

ɏ ἨԜ ֥⁄ᶮכKDP▀(e.g., Bringi et al. 1996; Hubbert et al. 1998; Loney 

et al. 2002)ȴӦЛ֝ ​ ᾼ о ѩ иέ ӱȲ ☼Ṇ ẓצѩ

ᾼ ☼♄ ⇔Ɏ ☼ȳ ϱ ☼ȳЄ ​ ІɏȲ ​ ⇔Ϸ Є(ֽ  

1.1ȲỂ 2019)ȴ › ᾼ ☼ М֯ ☼ Ȳ҅ῶắẞ ϱ ☼ Ȳ

Ϡ о ІПҵȲϷצ ֵԜ ẞ ☼ ;∟ ᾼ ☼ ⁄ М֯М

Ȳѻ ╥ắẞ› Ԝ ϯᾼ Ȳᴖױ ᾼ ​₤ ⁄ ֣ ᾭ ​(ֽ

 1.2ȲỂ 2020)ȴ Җ Є​ṶԈɎяẔ╥ Ἃ ​ɏȲ Ӧ ἤᾼ

ѠᾎɎbulk statisticsɏȲ ӱ֯ ​ П ​ Ӣ›Ȳ ѿϱᾼ о
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ZDRế KDP ӱҏЄ Ԝ ᵐѬ ֥ᾼ Ɏᴴ ϱ ☼ɏ(Jung 

and Jou 2023)ȷ ​ І ϯ ᾼ ​ ї(core)ȲӼҠ֯ ᵅԊṔ

ẞȲṳ ֮ ​ Ἤ П​ ᾼ ⇔ế ṏֻצ …

(Ể 2019 ȳ 2020ȷJung et al. 2022)ȴ⁮ Ѝ ᾼ ​ иέ֝ ӱҏ ֮

​ ד ᾼKDP▀ᾭ (Ể 2021)ȴ 

ᵓӣХиЍSᾌ◕ (RCWF)иέ о ZDR >1.0 dBếKDP > 0.75 Ákm-1

֯₣᾿Ѡ֣ϱᾼиӁ Ȳ Ὼ֮ 1ᴟ3еṭ ⇔ᾼ о о ד​

ἤ ṾȲ Ҡפּ ›10и ȷ ᴕ ϱѠП KDP оȲצ

›Ɫ20и ȴ֯ᵐ​ Л ᾼ ᶮϯȲ ѿϱᾼ ZDR о ֮

​ ⇔ᾼד ἤ ᵅ(ֽ ῶ1.1ȲỂ 2021; Jung and Jou 2022)ȴ֯ ѿϱП֫ᾌȳ

ZDR KDP ὑנ ᾼ ӢȲᴖ ϭ ὑῺ֮נ

Пҏ (ֽ  1.3ȲỂ 2020)Ȳ╝ ѿϱ ZDRế KDP ҏ צ Ɫ

ɦ ​ ӢПᵛ ╓ ɧП ϩȴ 

Ṯḳ ​ ҟ Sᾌ◕ᵂ צṔȲײ о ᾌ

ḇЛắ Ɏ<50%ɏ ᾼ ᵅ ⇔Ȳ ᵑ╥ Ӑ ᴫҖ М⁮ ᾘ ᴟЍ

ɎChang et al. 2021ɏȴ ​Ṇ ᾼ ⇔ ᵅȲϷ Ὼ֮

ᾼ ​Ȳ ὑ ֮ᶮӻФᵂӣᴖ оᾼ ☼​ ɎֽỂ  2010ɏȲῺ֮

ᾼ ἤЛṕҠ ȴṮḳ ​ ᵅῈ ᶶ (Ὥ  2017)ȲҠ ֥ԓῈ

ц֮ ​ ᴩ₣᾿ ֥иέȲ ϠҠ ᵗϠ Ὼ֮ ᾼ ​

оѿ נ ​ Ӣ ҵȲḆҠᵓӣῺ֮ Є ​ Іᾼҏ (

size sorting)Ȳ ᴷ и вҠ Пᴖẃᾼ Є​ ȴCᾌ◕Ṯḳ ​ ṿӣ

R(KDP)ếR(Z)֥е֯ה ​ М Лצ ᾼ ​ᴷ ῶ ɎֽỂ  2015ȷ

 2017ȷChang et al. 2021ȷỂ2022ɏȲᵀ ​ ה… М ѽҖ ѿҵ

ᾼ Ȳ ὑМ⁮ Ѝ צ ᵅד ἤᾼ ​ᴷ Ὠ (Ể 2021)ȴ 

Ể(2022)ṿӣ Ὥ ᵅϮ ԊṔ KDPȲ ὑҍủừ ӢЄ ​ᾼ

ᴩứ ​ᴷ ȴ ᴷ ​ế​ ᾼד ἤЛᵅȲᵀᵅᴷᾼ ᶮὙ

ȴѻ ֪ Ϡ֮ᶮ ҠӣԊṔ ⇔ Ғᴖӑ Ὼ֮ ᾼ ​

Ȳ и ☼Ṇ Ϸӑ ẞ ⁴ᾼKDP▀ᾭ (ֽ  1.4)ȴⱢ ᴷ

ѽᵅ ԊṔ ᾼ KDP ( ​ ⇔)Ȳ ═ ᴷ ֥ԓῈ ếᵅῈ

ᶶ Ȳѿ KDP ї ϯ ⇔ ї оȴ 
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ӐϮד ὑиέ ᴷ ҖȳМȳ⁮ Ṯḳ ​ ὑ ​

П о ἤ Ȳṳ∂Ӵ ӣПứ ​ᴷ Ѡᾎȴ

ҟׁשṅ(Ể 2019ȳ2020ȳ2021)БиέҖ Sᾌ◕ о ֯ Ἃ ​Ṇ

ȲцҠ ӣὑ ​Ԓԑ ПѠ ȴ╝ Ԓ ӦҖ SếCᾌ◕ ֝

ꜙᴟԚ П ​ иέȲ ᴷ ҟׁשṅכὨ ᴼᴟṮḳ ​ П

ӣἤȲԛ иέ Єᴟԓ Ṯḳ ​ П Ȳѿ ֮֯о

ᾼ ​ ᶾ ȴӐ › כЏᵂБᶙ(ד111) ᴷ ὭṮḳ ​

(RCSL)KDP ὑ ​(1ᴟ3Њ в ​ 100ᴏ)Ṇ П Ȳ

Ҕ╗ ⇔ѿϱ>1.5ïkm-1ếῺ֮ >3.0 ïkm-1ȷ о

10-20и ѿϱȲᵛῶӱἬ Пщ Ṇ Ҡצ Ӣ ​Ȳ ẁӖ Ȳ

ѿ ḳȳṮḳПӭᾼ(Ể2022)ȴӐ (ד112) иέ ᴷ⁮ё RCNTὑ

​Ṇ П о ἤ ȷṳ Ẕ ​Ṇ П

ứ ​ᴷ ᾎП ȴ Ҕ╗(1)  20206דѣ14ѡр∟ ȳ(2) 20234דѣ20

ѡ › ​ȳế(3)20238דѣϱעқᵘ (ӑ )ᾼ Ȳ Ἃ ​ כ

М ᶝ֮ Ѭѿцị֮ḳ ȴ ⇔ӡ ῶṓῶ1.2ȴ 
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װ9ѣ8ѡ(1744и)Ẓד6ѣ14ѡ(1446и)ế2018ד2015 1.1  ֯ѻ ​

П›ᾼ ZDR KDPиӁ ѩ ȴẒ Мᾼ KDP▀ ZDR▀ ⇔

1еṭȲ6ѣ14ѡפּ Л ֯ Ἠ▀ᾭ ⇔ ЄɎỂ 2019ɏȴ 

 

 

8ѣ17ѡRCMD֯ד2018 1.2  Ɏҿɏȳ ɎҢɏѬ Іи

⇔ᾼ оȴ І Ҕ╗ȸDZЊ​ȳRA​ȳHRЄ​ȳBDЄ​ ȳHAԜ ȳ

HGR ⇔ ȳLGRɑ ⇔ ȳ WS ȳDS ȳCRԜ ȳVI₣᾿Ԝ ȳUC

ӑи ȴ ѻ ╥ϱ ☼ṿ Ӣ ֵ о І Ԝ ȷ ⁄ḥצϱ

☼ᾼќ ȲЄ иᾼԜ Ȳҫҵ ϚЊצ иᾼԜ ᴟḆ  (Ể2020ɏȴ 
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ῶ1.1 о иӁ ֮ ​П Єד … Ӣ ɎTime lagɏ(Ể 

2021ɏȴ 

Max. correlation coef.  
2014 

0520 

2015 

0614 

2017 

0602 

2018 

0908 

2021 

0604 

2015 

0808 Time lag (minutes) 

Ὼ֮ ὑ  
0.876  0.968  0.966  0.955  0.955  0.798  

-9 -9 -7 -10 -2 -11 

ϱѠὑ  
0.610  0.950  0.936  0.735  0.907  -0.020  

-8 -22 -13 3 -13 -13 

Ὼ֮ ὤ  
0.861  0.964  0.731  0.937  0.880  0.294  

-9 -1 -22 5 3 -10 

ϱѠὤ  
0.603  0.931  0.319  0.676  0.706  -0.224  

-13 -22 -30 29 -8 -12 

 

 

8ѣ17ѡRCMDПZDR >1.0 dBếKDP > 0.75 Ákm-1₣᾿иӁד2018 1.3 

ᶧ ȴ ѿϱ ( )Ԓὑ ( )ᾼ ӢȲᴖ ϭ

ὑῺ֮נ ᾼ ( ᴥמּ )ȴῺ֮ Є ᾼ ZDRế KDPv

҅ῶ ​ᾼиӁ Ȳ╝Ҡѿ∂Ӵ Ὲ о ȳ ȳѿц ​֯

☼МᾼԒ∟ ᶧ(Ể2020ɏȴ 
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9ѣ24ѡ20ᴟ9ѣ26ѡ2ד2022 1.4  ᴫ Ѝ ϱѠӦХиЍ П о

(ZHȳZDRȳ ɟHV)₣᾿ ȳ​ Ὥ ᴷ ​ ᶧȴ ᴥ

иᵑⱢ ZH=30dBZȳZDR=1dBȴ ⇔ѿѬӂ ӱȴ9ѣ25ѡϱҙщҏ

Є ZDR Ȳ ӱ ᾼ ֥Ẇ Ȳі ☼ᾼ ​ȴד ​

1Њ ​ ( )Ȳ Ὥ ᵅᴷ ​ ᶮὙ ( )ȴ 



7 

 

 

ῶ1.2 ứ ⇔ӡ ῶȴ 

Џᵂ ӭ 
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07/01› ӻῴ  
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ᵫᶙ І  
             

о  

╓ иέ 
             

о  

иέ 
             

Ӓ ᵫ  

12/01› ӻῴ  
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Џᵂ ⇔ᴷ ᴍи
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 ứ ▲   

1+2ủ: Ṯḳ ​ ₇ ȳ о ὑ

​ иέ 

3+4ủɎ Ӓɏ: ​KDP/ZDR ╓ иέȳ ​

П о ὑ ​  

ד

ѣ 
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ϡ  Ѡᾎ 

Ӑ иέП ѻ ẃᴞὑМҶ ȲҔ╗⁮ёCᾌ◕ ȳ 10и

֮ ​ ȳ Мếѡѣ ​ ȴ  ⱢQPESUMS polar binaryȴה

 

2.1 иέ ứ 

Ṽ ҟׁשṅ(Ể 2021; Jung and Jou 2022)ứ П ѿϱȳ Ὼ֮ П

о ╓ Ȳиέ ѿṮḳ ​ ԓῈ Ҡ 5еṭ ⇔ѿϱȳѹ ᵅԊ

Ṕ ⇔ᵅὑ1еṭП Ɫѻȴ⁮ё ֢ ԊṔ ⇔ П оֽ  

2.1Ȳ╝∂ Ҡиέ Ɫ 9ᴟ58еṭП֝їפּ (  2.2)ȴ 

ױ ֮ᶮ ị(  2.3)Ȳ╥ ҟׁשṅ╓ҏὔ Ӣ ☼ ​ (e.g., Lin et 

al. 2011)ȴ ᴖȲᵅԊṔ ᾌḇὔắ֮ᶮ ȷ Ϡ ӣ֮ᶮ

ѿҵ(ֽ  2.4)ȲϷ ϚḔ Ϡ ֯ᶝ ֮ Пῶ ȴ

иέ вȳ 60и ​ 40mmП​ Ȳѿ​ ᴯ ⱢМїȲ᾿

1еṭвП Ὼ Ɫ иέП ȴ 

 

2.2 ứ ​ᴷ Ѡᾎ 

Cᾌ◕Ṯḳ ​ ứ ᴷ ​Ȳ ӣМҶ ᴩᵂ ӣᾼ R(KDP)

ếR(Z)֥ ɎChang et al. 2021ɏȸה… ṿӣR(KDP) ה… ҏᾼ ​ Њὑ

13ᴏ Ȳ⁄ѿR(Z)…הậ҅ȴ ӣ⁮ё ᵅϮ ԊṔ П ​

⇔Ȳṳ Ɫ10и ế60и ​ Ȳᵓӣ֮ ​ ᴷẔῶ ȴ 

Ὑὑ συȢτȿὑ ȿȢ  Ƞ Ὑὤ πȢπσφὤ Ȣ  
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2.3 ​  

Parsivel Ϡ 32  0 -25 mmᾼ ȲᵀӦὑ‒ ѩᵅȲ›Ẓ

Ɏ< 0.25 mmɏӑ ȴӐׁשṅМ ӭ ╥​ Ȳ֪ױᵔ Ϡ Єὑ 10 mm 

ᾼ ȴ ​ Њὑ 1 mm h-1 Ἠ Њὑ 10 ᾼ Ϸ ɎṼ  Tokay 

et al. 2013ɏȴ 

​  RR (mm h-1)ȳ Ѭᵶ  LWC (g m-3) ế֫ᾌ(mm6 m-3) Ӧ иӁ DSD 

ֽϯȸ 

ὙὙ
φ“

ρπ
ВὈ ὠὔὈ ЎὈ ρ 

ὒὡὅ
“”

φ
ВὈ ὔὈ ЎὈ ς 

ὤ ВὈ ὔὈ ЎὈ σ 

ẔМ Ὀ  (mm) ╥ ᶮ​ ᾿ Ȳ ⇔ὠ  (m sī1) ╥ṿӣ Brandes et al. 

(2002)ᾼ еה ȲὔὈ   (mī3 mmī1) ῶӱ ᴯῈ ế ᴯѐЉ в

ᾼ​ ⇔ȲЎὈ Ɫ  i Ɏmmɏ , ”╥​Ѭᾼ ⇔ (1.0 g cmī3)ȴ 

DSD ᾼ n ҠѿῶӱⱢȸ 

ὓ ὈὔὈὨὈ τ 

ẔМ D (mm) ῶӱ ᾿ ȲN(D) (mm-1 m-3) ╥​ ᾼ ⇔Ȳֽ(1)הᴟ(3)

МἬӱȴ Ғ ӂᶁ᾿  Ὀ  (mm) ὑDSDᾼҳ Ϯ ᾼѩ ȸ 

Ὀ
ὓ

ὓ
 υ 

 ὔ (mm-1 m-3) Ṽ Bringi et al. (2003): 

ὔ
τ

“”

ρπὒὡὅ

Ὀ
 φ 
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 2.1 ⁮ё ֢ ԊṔ ⇔ П оȴ 

 
 2.2 ⁮ё ԓῈ Ҡ 5еṭ ⇔ѿϱȳѹ ᵅԊṔ ⇔ᵅὑ1еṭП

ȴ Ɫ› вП​ Ȳ ὑ ҵҒ ϚῈї ȴ 
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 2.3 ѿ⁮ё ⱢМїП֮ᶮ ȴ֮ᶮ (Digital Terrain Model) έ⇔Ɫ

0.001⇔ Ȳ(еѐ 100פּ)⇔ в ᴟ ȲӦҙ 0ᴟ150еṭП ֣ έ⇔Ɫ

250еѐȲṔ έ⇔Ɫ360⇔ȴ 

 

 2.4 ⁮ё ᵅῈ ԊṔᾼᾌḇ ᶮȴ 
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 2.4 ( )  
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Ϯ  Ὠ  

∟6ѣ14ѡрד2020 3.1 ​  

 3.1.1  

МҶ 06ѣ14ѡ08ᾼ500hPaиέד2020 (  3.1)Ȳ ѡ ѻ ắ

ыӂ◦ ȷ֮ иέ(  3.2) Ὲ(  3.3) ӱȲᵅ Ɫ ⁮ Ȳצᵓр∟

☼ ȴ15ѿ›Бצ ֫ᾌ֯ МӀ⁮ Ȳṳ ᴟ оȳ⁮᷾ Ȳ14  

57 и › Ӏ ӁЄ ​ᵛ (  3.4) ȴ ​֫ᾌ֣ὧ Ѝ ṳ

═ ᴟỏ Ȳ20 21 и ⁮᷾ ȳ МӀ ӁЄ ​ᵛ (  3.5)ȴ 

RCNTҙ 9ᴟ58еṭПиέ вȳ 60и ​ 40mmП​ ῶ

ԝֽῶ 3.1ȳиӁᴯ ֽ  3.6ȲẔМ М ​צ ȷᵂⱢ ​ ӑ

40mmᾼѩ ᴕȲϷ ​צ ᾼѡѣ ∟ иέȴ֢ ​

ֽ  3.7ȴ 

☼ ​ ᾼиӁ ѿ40dBZ Ӣ П₉ (Hovmºller diagram)ẃ

ὙȲиέ ֽ  3.6Ȳиᵑ ὑὧᴫȳ⁮ҖѠ֣ᵂ (  3.8)ȴ ​Ṇ Ѡ֣

Ӧᴫ֣ὧ( Ỵ֣в )Ȳ ☼ Ӧ⁮֣Җ Ȳᴖ ​Ṇ ⁄ӦҖ֣⁮ ȴ 

 

ῶ 3.1 60и ​ Єὑ40mm ԝῶȴ 

֤  Є 60и ​ ( mm) Ӣ  

CAF050 Ϯ N208K 67.5 2020-06-14-15:00 

C0H960 ё 55 2020-06-14-15:10 

467490 М 89.5 2020-06-14-15:20 

C1I211 ᴎ  61 2020-06-14-21:10 

C1F9G1 Ѝ 43 2020-06-14-15:50 

C0I360 Ѭṭ 87 2020-06-14-18:20 

C1I220  44.5 2020-06-14-20:10 

C1I230 ϟԌϡЍ 98.5 2020-06-14-20:30 

 

  



14 

 

 

6ѣ14ѡ08МҶד2020 3.1  500hPaиέ ȴ 

 

 

6ѣ14ѡ08МҶד2020 3.2  ֮ щ ȴ  
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6ѣ14ѡ8ד2020 3.3  е Ὲ ȴ ẃ ⱢЄ ȴ 
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6ѣ14ѡ1448иМҶד2020 3.4  כ֥ ֫ᾌ ȴ ᴥ вⱢЄ ​ᵛ

ӱ ȴ 

 

 

6ѣ14ѡ2012иМҶד2020 3.5  כ֥ ֫ᾌ ȴ ᴥ вⱢЄ ​ᵛ

ӱ ȴ 
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 3.6 60и ​ Єὑ40mm ᴯ ȴẔМѡѣ ṳӑ Ȳ…ᵂⱢ

​ ᶮПѩ ᴕȴ 

 

6ѣ14ѡד2020 3.7  М р∟ ​ ȴ 
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6ѣ14ѡ12ᴟ23Ȳד2020 3.8   3.6иέ МRCNTϮ ԊṔ ֫ᾌ>40 

dBZ֯ ὧᴫ ⁮ҖѠ֣ϱ Ӣ П₉ ȴ  
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 3.1.2 о ѬӂиӁ  

 3.9Ɫ RCNTɑῈ ֫ᾌЄὑ40dBZПиӁ ȴӦὑắ֮ᶮ и

(  2.4)ȲҔ╗ ЍȳϟԌϡЍȳ ᴎ ȳ ֯ Ϛ ԊṔꞋ ѽ

Ҡӣ ȲᴖṿиӁ Ɫ0ȴ ϡ ԊṔᾼиӁ Ὑ ҒȲ ᵛᾌḇ

ᶮὙ Ḃ Ȳᵀ֯ϟԌϡЍѿ⁮Ьצ иὙ Ɫ0ᾼиӁ ȴ Ϯ ԊṔ⁄ ױ

ᶮȲ╝  3.8₉ ӣ Ϯ ԊṔ ᵂȴ  3.9╓ҏ ֫ᾌиӁᴞ М⁮

⁮᷾ӻꜜ ֣ὧ⁮ἋᴼᴟϟԌϡЍȳ  ῺȲ Ẓ ֯ щр∟Ϸצ ᾼ

​ Ȳ ӱ Ϡ Ἃ Є​(>40 mm h-1)ѿҵȲ ​Ϸד ⇔ᾼ═ ȴ

М Ὼ ֫ᾌиӁ ᵅȲᵀצ щװ ᾼ ​ ⇔(ῶ 3.1)ȴ 

Ṽ › Џᵂ(Ể2022)иέП о ╓ Ȳ KDP>2.0ï km-1ếKDP>3.0 ï 

km-1ᾼиӁ ᶮȴ Ὑ ắ֮ᶮ ԊṔ Ȳ  3.10╓ҏKDP>2.0ï km-1 

(>60 mm h-1) иӁᴯ ế Ἃ Є​ Ӣᴯ דצ ἤȷᴖ  3.11⁄ ӱḆ

ᵓᾼKDP>3.0 ï km-1ᾼ иӁᴯ ȲиӁ 12и ѿϯ(ּפⱢ2 ԓῈ Ἠ

6 ᵅῈ )Є Ҡѿ ӑ 40 mm h-1ᾼ​ ȴ  3.10ế  3.11╓ҏȲ֯

(20, -20)ѿᴫצ Ȳ ​ ḥצ ​ ẁѩ иέȲ∟

ᴕ ϤẔ҃ ᴯ​ иέȴ 

 3.12ⱢRCNTɑῈ ZDRЄὑ1.0 dBПиӁ ȲиӁ ᶮế  3.9

П ֫ᾌЄὑ40dBZ ⱢדᴿȲ ӱ Є ​ ֫ᾌ ᾼ ⇔ȴ  

3.13╓ҏ ZDRЄὑ2.5 dBᾼиӁᴯ Ȳצ ᾼ╥ иӁ ṳӑҔᵶ М Ȳ

ὧ⁮ ӦῺᴖצ⁄ ᾼ ZDRЄὑ2.5 dB иӁȴ֯ᴕ ZDRᵛ Ӕ Ɫ

֥ ᾼ ᾓϯȲ ӱ М ᾼ ​Ҡ ѽЄ​ ȳἨ╥Њ​ ⇔ ȲҠѿ

Ӧ​ ȴ 
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6ѣ14ѡ12ᴟ23ȲRCNTɑῈד2020 3.9  ֫ᾌЄὑ40dBZПиӁ Ȳ

ѿḕ ⱢЊ ȴ Ὲї ֽ  2.2ȲϿ 60и

​ Єὑ40mm ᴯ ȴ 

 
6ѣ14ѡ12ᴟ23ȲRCNTɑῈד2020 3.10  KDPЄὑ2.0ïkm-1ПиӁ

Ȳ ѿḕ Ɫи ȴẔ ֝  3.9ȴ 
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 3.11 ֝  3.10ȲᵀⱢRCNTɑῈ KDPЄὑ3.0ïkm-1ПиӁ ȴᴥ

ϱ ᵅⱢ60и ȴ 

 

 
6ѣ14ѡ12ᴟ23ȲRCNTɑῈד2020 3.12  ZDRЄὑ1.0 dBПиӁ

ȴẔ ֝  3.9ȴ 
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 3.13 ֝  3.12ȲᵀⱢRCNTɑῈ ZDRЄὑ2.5 dBПиӁ Ȳ ѿ

ḕ Ɫи ȴ 
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 3.1.3 ​ ứ ​ᴷ  

М Ӣ ​ (Њ 80 mm)ᾼ​ (ῶ 3.1)ȸϟԌϡЍȳ

Ѭṭȳ МȲẔ Ὼ᾿ 1еṭв ᾼ о ₣᾿ Ȳиᵑֽ  3.14

ᴟ  3.16ȴиέ ӣ PPI ᾼ Ȳ₣᾿ ⇔ ӣ ԊṔ֯иέ в

ᾼ ⇔Мᴯ ȴṳ ӱ ​ế ᴷ ​ Ȳѿᵂѩ Ȳ Ϯ ​

צ ȳἨ 20 mm ᾼ10и ​ ȴҫ ᴕ е Ὲ ⇔ (  

3.3)K 0ÁC⇔ּפⱢ5.7еṭȴ 

֯ϟԌϡЍ (  3.14)Ȳ20ᾼ ​ Ӣ›Ȳ40dBZ֫ᾌ ⇔Ὑ

ҒȲ ᴖ5еṭѿϱᾼZDR >1.0 dBếKDP > 1.5 Ákm-1 ṳЛὙ ȴ1940и∟֯3

еṭ ⇔ѿϯצѩ Ὑ ᾼ KDPҏ ȴѬṭ (  3.15)֯ ⇔ѿϱᾼ ZHȳ

ZDRȳKDP ῶ ѩϟԌϡЍ Ḇ Ȳ18›∟ ​ Ӣ Ȳ֯ ⇔1ᴟ3еṭ

צ Ὑ ᾼ KDPH ZDRҏ ȴ М (  3.16)ѩ ϟԌϡЍ ếѬṭ ȲZHȳ

ZDRȳKDPᾼ ⇔ế ⇔ ᵅȲӦὑ Ὼ ᴖ֯3еṭ ⇔ѿϱṼ

ԊṔ ȲẔ ὑ о ᾼ ϚḔ ȴ 

М ֯1440иצ ᾼ ​ ⇔(10и 25mm)Ȳ ᴖ ӣ ᵅϮ ԊṔ

Є KDP ᾼᴷ ​ צ⁯ ᵅᴷ(  3.16)ȷϟԌϡЍ ếѬṭ ⁄ḥױצ ᶮ

(  3.14ế  3.15)Ȳᴷ ​ ⇔Є ֥ȴ М ֯Ὼ֮ Ḇצ

ᾼԊṔ ȲᵀϷҏ ҫҵẒ ḆᵅᾼɟHV ȴ Ὼ ᾼ ϮN208Kế ё

֯ᵅԊṔϷҏ ᵅɟHV Ȳᵀᴴ ZDR >3.0 dBᾼҏצ (  3.17  3.18)ȲҠ

╓ҏЄ​ ҏ Ԛ ᾼ Ӣȴ֯ М ϱѠЄ​ ⇔ ᵅᾼ ᶮϯ

(ɑ ZDR)ȲϚ Ҡ ᾼ ╥ Ӏ ᾌḇside lobeכᾼ ȴ 

ѩ  3.14ᴟ  3.18ᾼ ​ế ᴷ ​ Ȳ ᴖṕ Ꞌד

֥Ȳᵀ ὑ10и ​ юὑ10mmᾼ ​ ⇔⁄ ὔ ᴷȲӑ Ӣ Ἃ Є​ᾼѡ

ѣ ╥ᵅᴷḆⱢ ᾼ Ẃ(  3.19)ȴ ᴖ› Џᵂ(Ể2022)֯Җ ᾼ ​ᴷ

צ Ὼ1ѩ1ᾼṏֻῶ Ȳ Ϡ ὑҖ ​ ᾼ Chang et al. 

(2021) ​ Ȳה… ӣ֯Ẕ֮҃ Ҡ Ӣᾼ ȲϷ ӣ ​ ⇔и

έῺ֮ о ᾼѠ (ֽ Ể2021)ȴ 

ҟ ЏᵂиέПҖ ủ(Ể2020)ếּוủ(Ể2021) ​ѩ Ȳױ

ᾼ о ₣᾿ ȲḆ Ὼὑ / ⇔ ᵅᾼּוủ ☼Ṇ ȴ

ᵀ ᾃ ᾼ╥Ȳ М ᾼ ​ Ӣ Ȳ֮ ​ ⇔ᾼЊ​

(<1 mm) (  3.20)ȷ › ᾼ ᵅZDR ֥(  3.13ế  3.16)ȲϷ ᴿJung 

and Jou (2023)ἬиέҖ р∟ Ẃȴѩ ѡѣ ​ ױ ᶮȴ  
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6ѣ14ѡϟԌϡЍד2020 3.14  ῺП о ₣᾿ ứ ​ᴷ ȴ

ᴥ иᵑⱢZH=40dBZȳZDR=1dBȳKDP= 1.5ï km-1ȴ ֢ ԊṔ

⇔ȴ 
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 3.15 ֝  3.14ȲᵀⱢѬṭ ȴ 
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 3.16 ֝  3.14ȲᵀⱢ М ȴ 
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 3.17 ֝  3.14ȲᵀⱢ ϮN208Kȴ 
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 3.18 ֝  3.14ȲᵀⱢ ё ȴ 
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 3.19 ֝  3.14ȲᵀⱢѡѣ ȴ 
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6ѣ14ѡד2020 3.20  М ếѡѣ ᾼParsivel​ ȴ ᴥ

иᵑⱢ ὑDSD ᾼ ​ ⇔ế֫ᾌ ȴ  
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 3.1.4 о ₣᾿  

› Џᵂ(Ể2022)╓ҏȲ ѿϯצKDPʨ3.0ï km-1 ї ҏ Ȳ כ

∟10ᴟ20и ᾼ֮ ᶝ ​(10и >10 mm)ȴѿ М ⱢẂȲ ֮ Ӣ10

и >10 mm(ῶ 3.2)ᾼKDP Ȳ  3.21╓ҏ Ϯ◕ᾼ3 KDP

(Ԛ9 )ȲϷ ᴟ  3.16ӱᾼϮװ KDP▀ᾭ ȴ 1 (1422ȳ

1444ȳ1506LST)ӱ ϯѠ KDP ⇔ϯ ᴖ Ȳ ╓ҏЄ Ԝᾼ

(Kuster et al. 2021; Jung and Jou 2023)ȲKDP֯ 3еṭ ⇔ ẞ Є3.0 ~ 3.5ï km-1ṳ֣

ϯѠᶶ ȴ 2 (1429ȳ1451ȳ1513LST)ӱ Є KDPϯ ᴟῺ֮

1ᴟ2еṭ ⇔ Ȳᵀ KDP ᾼ ⇔ЛϚȴ 3 (1436ȳ1458ȳ

1520LST)ӱ Є KDPᴯ ֯Ὼ֮ Ȳ1еṭ ⇔ѿϱ צ KDP> 1.5ï km-1ȴЛ֝ὑ

1436ế1458LSTȲ1520LSTϯѠ KDP Ѿḥצ ҒȲ Ҡ ӱ ∟ ​

⇔ ᾼ ἤȴ ϮN208KᾼKDP (  3.22) ᾼ о Л Ȳᵀ

ᵧ М (  3.21) ᴿᾼ ȴ 

​ έ⇔(10и ) ԓῈ (иέ ◕вӂᶁּפ

7.3и )Л֝Ȳ כ ậиέ ◕ ​ Ӣ ᾼ ȴᵀ ᴷ

​ ᶧế ​ ֥Ȳ֪ױҠѿḂⱢ ḕװ ᵅϮ ԊṔᾼ ᴷ

​ ȷᴕ ​ ⇔>60 mm h-1 ּפ KDP =1.93ï km-1Ȳ Ɫ   ȴ Ẕ

ϱѠᾼ Ṽḕ500еѐᾼ ⇔и ᵂCFAD (Yuter and Houze 1995)ȲӦὑ ⇔

֣ϱ₣᾿ έ⇔ ᵅȲ╝3еṭѿϱḕ1еṭ ⇔и ȴ Ӣ ​ ⇔>60 mm h-1ᾼ

Ɫ t60Ȳ  ⁄ Ɫ ȹtȲ╝Ἤצᾼ Ҡӣ t60ế

ȹtẃῶӱȴиέ Ὠֽ  3.23ȴ 

 3.23ӱ֯t60-2ȹt ֯3еṭҏ ᾼKDPМᴯ 2.5ï km-1 Ȳ ∟֯Ὼ֮

Ғᴟ KDPМᴯ Ɫ 3.0ï km-1Ȳ Ϸԛװ ӱ› Џᵂ╓ҏ KDP> 3.0ï km-1 ᾼ

צ ἤȴt60 4еṭ ⇔ѿϯKDPБ ȲᵀЬ’צKDPМᴯ 1.5ï km-1ȴ֯פּ

t60+ȹt ết60+2ȹt ȲKDP⁄═ ȴ 

Ṽ › ᾼ ἘȲҠѿ ҏ ​ ⇔>40 mm h-1 ּפ KDP =1.16ï km-1ᾼ

  Ȳṳиᵑ ὑ ZHȳZDRȳKDPиέ ᾼ оȲ Мᴯ ֽ  3.24ȴ

ẔМZH֯Ẓ ​ ⇔ᾼ ṳЛὙ Ȳ>60 mm h-1ᾼKDPצ ȲᵀZDR⁄

юȲẻ › иέ ​ М ⇔Њ​ ᾼҏ ȴ 
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6ѣ14ѡד2020 3.21  М ϱѠПKDP Ȳиᵑ╓ҏиέ вПМᴯ

ȴиέ ֽ Ẃȴ  
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ῶ 3.2 М П10и 60и ​ (mm)ȴ  3.21 иέ ȴ 

Time 14:10 14:20 14:30 14:40 14:50 15:00 15:10 15:20 15:30 15:40 15:50 16:00 

10 min 1.4 1 9 25 12 16 15 12.5 4 0.5 0 0 

60 min 1.5 2.5 11.5 36.5 48.5 64.4 78 89.5 84.5 60 48 32 

 

 

 3.22 ֝  3.21ȲᵀⱢ ϮN208Kȴ 

 

ῶ 3.3 ֝ῶ 3.2ȲᵀⱢ ϮN208Kȴ  3.22 иέ ȴ 

Time 14:10 14:20 14:30 14:40 14:50 15:00 15:10 15:20 15:30 15:40 15:50 16:00 

10 min 7 13.5 23 11 9.5 3.5 5 0 0.5 0.5 0 0.5 

60 min 11.5 25 47.5 58 67 67.5 65.5 52 29.5 19 9.5 6.5 
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 3.23 ​ ⇔>60 mm h-1 Ӣ›∟ ᾼKDP₣᾿ CFADȴ

ὑІ ҢϱṔȲ ⱢМᴯ ȴ 
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 t60 t40 

KDP 

  

ZDR 

  

ZH 

  

 3.24 ​ ⇔>60 mm h-1 >40 mm h-1 Ӣ›∟ ᾼ о ₣᾿ ȴ

ӦԒᴖ∟ṼᶧⱢ ᴥȳּמᴥȳ ᴥȳ ᴥȳ ᴥȴ 
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4ѣ20ѡד2023 3.2 › ​  

 3.2.1  

МҶ ֮ щ ҵמּ (  3.25)γ ȸ4ѣ19ѡ ᴯὑ

М ᴂᴟ ὧҖ ṳ ⁮ϯȲ20ѡ8 ֮ Җ Ȳ⁮ϯᴟђЂ

∟ὑ21ѡ ȴװױ ​ҠиכẒ ◕Ȳ20ѡ ᴟϱрⱢ › ​Ȳ

ᴖ20ѡМр› ὂ ẃ ϡᾌ ​Ȳѿ  3.26Ὑױϡ ◕Пщ Ṇ ȴ 

ὑ19ѡ23ᴯὑ Җ ṳ Ὼ ȴ20ѡ 3 Ȳὧ ᵅצ

ӢȲᴖᴫ ᵐ ⁮ Ȳױ › ᵅ ☼ ֮ᶮ Ӣᶝ ֥ȲὑᴫҖ

ҵ Ṇ ȴҫ700hPaϱ › ᴯὑҖ ȲԛҒϱ300hPa

כи☼ᶮצ ȲꞋ Ғ ṳ ═ ☼ Ȳ ϱҏ ᵹ ȴ

ᴞ ᴟϱр═ М ӁЄ ​ᵛ Ȳѹ ᶹ ᴞᾘ ֣в

(  3.27)ȴ20ѡМр12Ȳ700hPa ϱП ᾌ Ở֣⁮Ғ ȲҒ ֮

⁮ϯȴᵅ ☼֪ᴖ⁮ Ȳᴫ и ЄȲ ​ ᾘ ᴟЍ ȴ

Ϸ֪Ɫ ⁮ϯ ⇔ ᶶȲѹᵅ ☼ נ Ȳ֪ױ⁮ ֮ ​ Ὑ

ȴ 

Ӑ иέ RCNTҙ 9ᴟ58еṭПиέ вȲ֯19ѡ20ᴟ20ѡ20П

Ӣ 60и ​ 40mmП​ ȲиӁᴯ ֽ  3.28ȲּפⱢ Ỵ ᴟв

30еṭв ȴ ​ ֽ  3.29Ȳ ​ 40mmѿϱП ֯20ѡ ᴟϱ

р(› Ϛ ◕ › ​)ȴ ​ ᶧѻ ắ​ ⁮ϯ Ȳּפ ⱢӦҖ

ᴖ⁮ȳӦᾘ ӂ֮ᴟЍ Ȳ֢֮ ​ᾼ ῶԝֽῶ 3.4Ȳṳὑ  3.28ѿּמ

ȴ оế Ὥᾼ Ỵ Ѝ ᾼ  Ȳѻ ​ Ϸ МиӁὑӂ֮ȴ 
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4ѣ19ᴟ21ѡПד2023 3.25  ѡ08֮ щ ҵמּ ╦ ȴ 

 

 

4ѣ20ѡ0312Пщד2023 3.26  Ṇ (Ἁ ⱢWindyּמҵ )ȴ  
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4ѣ20ѡ4ד2023 3.27  24и 8 24иМҶ כ֥ ֫ᾌ ȴ ᴥ в

ⱢЄ ​ᵛ ӱ ȴ 

 

4ѣ19ѡ20ᴟ20ѡ20Пד2023 3.28  Ӣ60и ​ Єὑ40mm ᴯ

ȴἉ ֝  2.2ȴ ȳ иᵑῶӱ500200m ȴ 
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 3.29  3.28Ἤӱ​ 60и 10и ​ ȴ 

 

ῶ 3.4 20ѡ0 ᴟ12 ֢ Ӏ ​ ԝῶȴ 

֤ ȳἬ֮֯ 

Ἰ 

⇔ 

(m) 

12Њ  

​  

(mm) 

Є 60и  

​ ( mm) 

Ӣ  

C0E920  

 

20 219.5 87.0 2023-04-20-03:40 

CAE010 
Ϛ

N142K 
266 246.0 67.5 2023-04-20-07:20 

81E890 
  М

 
679 319.0 86.5 2023-04-20-05:20 

C0FA10 ὲ▼ 

М 

22 151.5 48.5 2023-04-20-06:50 

C0F9L0 ֧ṭ 253 172.5 61.5 2023-04-20-08:20 

C1F9F1 ᵄе  500 106.0 42.0 2023-04-20-08:40 

C0G960  о 5 211.5 108 2023-04-20-05:40 

V2K610 
Є ֥ᵂ

ῂ 
Ὥ 23 87.5 59.5 2023-04-20-10:20 
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 3.2.2 ​ ứ ​ᴷ  

Ӑ ᾘ ᴟЍ ᾼ о ₣᾿ ȲҔ╗ ȳ Ϛ

N142Kȳế  М Ȳиᵑֽ  3.30ᴟ  3.32ȴ ӣ PPI ᾼ Ȳ

כ֥ Ὼ᾿ 1еṭв ᾼ о ₣᾿ ȲиέѠᾎ  ȴ֝ד3.1.3

(  3.30)֯ 2 40иȲ֯3еṭ ⇔ Ὼҏ ᾼZHȳZDRȳKDPȷ

∟ὑ3 ҿҢ Ӣ ​ Ȳ40dBZ֫ᾌế KDP > 1.5 Ákm
-1 ⇔Ὑ ҒȲᵀ

ZDR ᾼиӁ ⁄ю−ֵѹ Ѿӑ Ὼ֮ ȴ5 30и∟ KDPѻ ҏ ֯3еṭ

⇔ѿϯȲѹ ZDRѩ Ԓנ ​ ◕ ȴẒ◕ ᾼѩ ᵶӦ Ѭ Ɫ

ᵅ ֥Ẇ ᾼᾬ Ȳᵀѿ KDPⱢѻᾼ ​ᴷ ᾎ Ẓ◕ ​(>10и

10mm )ᾼᴷ ῶ Л ȴ 

Ϛ N142K( 3.31)ᾼ ​ ◕ ὑ Ȳᵀ о צ⁄

ȸZHȳZDRȳKDPᾼ ⇔ế ⇔ ᵅȲ3 Ϸḥֽצ ᾼ KDP

▀ҏ ȴ ч╣​ ֣в ᾼ ☼ ⇔ ȲϷṿ ​ ⇔ếẔ ⇔

ᵅȴױ ᶮ֯ Ἰ ⇔Ḇ ᾼ  М (  3.32)ḆὙ ȲӦ4еṭ ⇔ Ὼᾼ

ZDRếᵅ ɟHV ╓ҏ‐ ᾼ Ȳ ӱБ Ɫ ᾭ ​Ɫѻȴ ᴖȲ  М

Лצ › ᾼ ​ ⇔(>10и 30mm)Ȳѹ ​ ᴿѾ֯ צ

ȴױ ṳ‍ ╝ ₇ ׀ ȲᵀϷ ӱ ӣ ᵒᾼשׁ ἤȴ 

МӀᾘ ᴟЍ ᾼ о ₣᾿ ד ᴿ Ȳ╝ ϯẃ

о (  3.33)ế ὭЄ ֥ᵂῂ(  3.34)ᾼ ȴ ᾼ ZHȳZDRȳ

KDP ד Ϛ Ȳҏ ᾼZDRȳKDP▀ᾭװ Ȳ ​ᴷ ế ⇔Ϸ

Л ȴ Ὥ ֯Мрѿ› ӢϚᾌѻ ​Ȳѹ ​ ю(ῶ 3.4)ȲЄ ֥ᵂῂ

ὑZHếKDPҏנצ ᾼZDR ȲҠ ᵶsize sortingᾼ ȴ 

ѩ  3.30ᴟ  3.34ᾼ ​ế ᴷ ​ Ȳ ᴖṕ Ꞌד

֥Ȳᵀ֯ѻ ​ Ở›Ϸ צ ᴷᾼ ᾓ(ֽ  3.31ȳ  3.33ȳế  3.34)ȴӦ

ὑ ᾼ KDPצ Ԓҏ ֯2ᴟ3еṭ ⇔Ȳ ᵅ3 ԊṔ⌂צ ױ Ȳ⁄

ậ Є KDP ( 2.2)ᾼ ​ᴷ Ѡᾎ ὔ ҏ ṷ ӑẞ Ὼ֮ ᾼ ȴױ

Ɫԛ⇔ KDP ​Ԓԑᾼ ӣȲᵀ ϚḔ ậ έ⇔Ḇ ᾼᵅԊ

Ṕ ẃ Ẕ ϯᾼ ( )Ȳѿ ṳ ​ ⇔ оȴ 
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4ѣ20ѡד2023 3.30  ῺП о ₣᾿ ứ ​ᴷ ȴ

ᴥ иᵑⱢZH=40dBZȳZDR=1dBȳKDP= 1.5ï km-1ȴ ֢ ԊṔ

⇔ȴ 
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 3.31 ֝  3.30ȲᵀⱢ ϚN142ȴ 
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 3.32 ֝  3.30ȲᵀⱢ  М ȴ 
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 3.33 ֝  3.30ȲᵀⱢ ȴ 
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 3.34 ֝  3.30ȲᵀⱢЄ ֥ᵂῂ ȴ 
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 3.2.3 о ₣᾿  

Ӑ иέМȲ ᴷ ​ ᶧế ​ ֥ȲяẔ╥ ὑ10и 20mm (60

и 120 mm)ѿϱ ​ῶ ṏֻ(ֽ  3.30ế  3.33)Ȳ╝Ь ӣ3.1.4Ѡᾎȸѿ

ᵅϮ ԊṔᾼ ᴷ ​ Ɫ   Ȳ ​ ⇔>60 mm h-1 ּפ KDP =1.93ï 

km-1ȳ ​ ⇔>120 mm h-1 ּפ KDP =4.61ï km-1ȴӦὑ иӁ Є(  

3.28)Ȳ כ ԊṔ ⇔ᾼ Ȳ╝Ԓ 3.2.2М​ Ὼ1еṭ в ₣

᾿в Ɫ250еѐ έ⇔Ȳԛ ᴩCFADиέȴ Ӣ ​ ⇔>R mm h-1ᾼ

ⱢtRȲ  ⁄ ⱢȹtȲ╝Ἤצᾼ ҠӣtRếȹtẃῶӱȴ 

 3.35ӱ֯t60 › ҒᾼKDP Ȳ ᴖӦt60-2ȹt ẞt60-ȹt ᾼ ṳ

Л ᵑ Ȳt60-ȹt ẞt60 ֯4еṭ ⇔ѿϯИצὙ ᾼ KDP֣ ֮ ȴϷ ╥Ȳ

֯Ӑװ ​ МȲKDP ὑ>60 mm h-1ᾼ ​ṳḥצὙ ᾼ› ȴҫϚѠ

Ȳ ὑ>120 mm h-1ᾼ ​Ȳ  3.36⁄╓ҏӦt120-2ȹt ẞt120-ȹt Ȳ4еṭ ⇔ѿ

ϯKDP Ғ 1ï km-1ѿϱȴ 

иᵑ ὑ>60 mm h-1ế>120 mm h-1 ​ȲиέZHȳZDRȳKDP Мᴯ

ᾼ оȲֽ  3.37ȴ֯t120-ȹt Ȳ>120 mm h-1 ​֯3еṭ KDP >3ï km-1Ȳѹצ⇔

3еṭѿϱᾼ ZHế KDPѩ ∟ᾼ t120 ҏЛюȴӦ ZDR֯ 4еṭ ⇔ᾼ ẃ

Ȳt120-ȹtכ ᵶ ᾼ Ԝ Ȳ t120ᾼ צ​ ȴӦ t120-ȹt ẞ t120Ȳ

Ὼ֮ ZDRᾼ Ғ ⇔ѿ>60 mm h-1 >120 mm h-1Ḇ Ȳ ӱ ​М ⇔

Њ​ ᾼ ᴥȴ 
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 3.35 ​ ⇔>60 mm h-1 Ӣ›∟ ᾼKDP₣᾿ CFADȴ

ὑІ ҢϱṔȲ ⱢМᴯ ȴ 
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 3.36 ​ ⇔>120 mm h-1 Ӣ›∟ ᾼKDP₣᾿ CFADȴ

ὑІ ҢϱṔȲ ⱢМᴯ ȴ 
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 t60 t120 

KDP 

  

ZDR 

  

ZH 

  
 3.37 ​ ⇔>60 mm h-1 >120 mm h-1 Ӣ›∟ ᾼ о ₣᾿

ȴ ӦԒᴖ∟ṼᶧⱢ ᴥȳּמᴥȳ ᴥȳ ᴥȳ ᴥȴ 
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8ѣқᵘד2023 3.3  

 3.3.1  

МҶ ὑ20237דѣ28ѡ02 Ӂᶮכ 6 қᵘ(  3.38)Ȳắыӂ◦

і ᴫҖ ᴫѠ֣ȲἏ Җ ȴқᵘ ṳӑ᾿ – Ӑ Ȳ

ὑ8ѣ3ѡ23ᴟ4ѡ1 ῺҖ (  3.39)ȴ8ѣ3ѡ Ὼ Ȳ

Ὼ ӦҖ ᴫҖᴟᴫ Ȳ М ѿҖ֮ ц⁮ Ѝ ắ ҵ ​

ᴖצ ἤ ​(  3.40)ȲӦὑ​ ⇔ᶶ╝ ═ ​ ȴ 

 3.41╓ҏ8ѣ4ѡᴟ5ѡᾼ ​иӁ ᶮȴ ὑ8ѣ4ѡӪщ ֣ ὧҖὧѠ

ȲМ⁮ Ѝ ắẔіϤᴫ⁮ Ȳᴖ ​ Єȷ֯ ֣ὧ МȲ

М ϭ ⱢᴫҖ Ȳ֯צᵓ сᾼ֮ᶮϱ═ ᶮכ ☼Ȳṿ⁮᷾Ѝ

ҏ ​ 100mm​ (  3.42)Ȳі ЁӰ☼ḳ ȴ8ѣ5ѡ ∟Ȳ Мȳ

⁮᷾ϱрЬצᶝ ​ ȲӦᾘ ӂ֮ἋᴼᴟЍ (  3.43)Ȳ֯Ѭ ḝᾼצᵓ

ԈϯȲ ​Ҡ ѡ оᶝ צ☼ ȴ 

Ӑ иέRCNTҙ 9ᴟ58еṭПиέ вȲ֯8ѣ3ѡᴟ5ѡП Ӣ 60

и ​ 40mmП​ ȲиӁᴯ ֽ  3.44Ȳ ​ ֽ  3.45ȴӦ  

3.45иѻ ​ ◕Ҕ╗ȸ3ѡ14ѿ›ȳ3ѡ15ᴟ4ѡȳ5ѡȲṳὑ  3.44ѿЛ

֝ Ẃ ӱȴ֢ ◕ ​ ⇔ ᶮֽῶ 3.5ȴ 

 

ῶ 3.5 8ѣ3ѡᴟ5ѡ ​ ԝῶȴ3ѡ15ᴟ4ѡ ѿ ȴ 

֤  Ἰ ⇔(m) 
Є 60и ​ ( mm) Ӣ  

*ẃᴞ CODIS ὢ Ṇ  

C1I220  1098 41 2023-08-03-05:00 

C0I390 Ч  1184 41.5 2023-08-03-17:20 

C0K480  56 66 2023-08-04-02:10 

C1I220  1098 46.5 2023-08-04-02:10 

C1I330 Ὥ 1266 45*  2023-08-04-05:00*  

C0I390 Ч  1184 76.5 2023-08-04-08:40 

C0I390 Ч  1184 98 2023-08-04-11:40 

C1I330 Ὥ 1266 161.5*  2023-08-04-15:00*  

C0I390 Ч  1184 126.5 2023-08-04-16:40 

C0FA10 ὲ▼ 22 45 2023-08-05-08:00 

CAE090 Ϯ S156K 89 111.5 2023-08-05-08:40 

C0F9Q0 ҵ  149 85.5 2023-08-05-08:50 

K2F750  470 47 2023-08-05-09:00 

C1I330 Ὥ 1266 45 2023-08-05-09:20 
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 3.38 МҶ Ӂқᵘ ȴ 

 

 

8ѣ4ѡ1ד2023 3.39  МҶ Ӂқᵘ Мїᴯ ȴ  
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8ѣ3ѡ3ד2023 3.40  50иМҶ כ֥ ֫ᾌ ȴ 

 

 

8ѣ4ѡד2023 3.41  ȳ4ѡϯрȳ 5ѡϱрП ​ иӁ( ѱẃ ȸNCDR)ȴ 
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8ѣ4ѡ1342иМҶד2023 3.42  כ֥ ֫ᾌ ȴ ᴥ вⱢЄ ​ᵛ

ӱ ȴ 

 

 

8ѣ5ѡ7ד2023 3.43  0иМҶ כ֥ ֫ᾌ ȴ ᴥ вⱢЄ ​ᵛ

ӱ ȴ 



54 

 

 

8ѣ3ѡ0ד2023 3.44  ᴟ5ѡ23 П Ӣ60и ​ Єὑ40mm ᴯ ȴ

Ἁ ֝  2.2ȴи ◕ᾼ ​ѿЛ֝ ӱȲ ֽ Ẃȴ 

 

 3.45  3.28Ἤӱ​ 60и 10и ​ ȴ 
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 3.3.2 ​ ứ ​ᴷ  

Ӑ ῶ 3.5 (  3.44)Ἤԝ​ 8ѣ3ѡᴟ5ѡᾼ о (₣᾿ )

Ȳֽ  3.46ᴟ  3.52ȴ ӣPPI ᾼ Ȳ֥כ Ὼ᾿ 1еṭв ᾼ

о ₣᾿ ȲиέѠᾎ  ȴ֝ד3.1.3

8ѣ3ѡ ắ ҵ ☼ (  3.40)Ȳ֯иέ вȲ⁮᷾ ᴃ  Ὼ

ᶝצ ☼ ​ ​ 40mm (  3.44)ȴѿ (  3.46)Ɫ҅ῶȲ40dBZ֫ᾌế

KDP > 1.5 Ákm
-1 4еṭἨѿϯȷ֯פּ⇔ 2еṭѿϯҠ ắ и ᴖצ

ᵅ ɟHV Ȳ֫ᾌế ZDRּפ ֣֮צ Ғ Ȳ╓ҏ ֥Ẇᾼ ȴQPEὨế

​ ד ῺȲᵀ ​ ‚╝ӑצ ​ Ӣȴ 

֯8ѣ3ѡ ỏᴟ4ѡ ᾼ ​ (  3.46)⁄ᵧ Ḇ ᾼ ☼ἤȸ

ZHȳZDRȳKDP ⇔ѩ3ѡ Ḇᵅȷᵀ ​ ═ ╝ ​ 46mmȲ

ὑ ᾼ41mm (ῶ 3.5)ȴ֝Ϛ ᾼѻ ​ ᴯὑ оȳ Ὥȳ ⁮᷾ӻꜜ(  

3.41)ȸ (  3.47)֯ 4ѡ1 ѿ∟ᾼ40dBZ֫ᾌếKDP > 1.5 Ákm-1 ⇔Ҡ 4

еṭѿϱȲ ∟ᾼ ​ ⇔⁄ ​ 60mmȴ 

֯иέ МȲᵛ ​ ╓ҏ​ Єᾼ ⱢЧ (ῶ 3.5)ȸӦ3ѡϯр

ᵛ═ צ ╦​ (1720иϷ Є​ )Ȳᴟ4ѡϱр ​ Ȳ Є ​

126.5 mmȴ о ₣᾿ (  3.48)╓ҏ40dBZ֫ᾌ ⇔ 6еṭȲ

ѹ ᴴ KDP▀ȷZDR ѻ Ӣ֯5еṭ ⇔ ῺȲᵀ ֥3еṭ ⇔ѿϯ

ᾼ֫ᾌế ɟHV ȲҠѿ Ὼ֮ ᾼ ZDRϷắ ᾼ ȴ ᴖȲ ϡ

ế Ϯ ԊṔЬצҠӣᾼ KDP Ȳ ὑ10и 20mmҿҢᾼ​ Ϸדצ Ὼᾼ

​ᴷ Ὠȴ 

═ ᾼ ​ế ᾼᴫҖᴫ-ὧ⁮ὧṛ֣ᾼ ᾭ צ☼ (  3.42ế  3.49)ȴ

ắẞ֮ᶮ Ȳ1.4⇔ԊṔ֯Ч ᴫҖᴫ ҏ Ὑ ҷȲЧ

Ѡ֣Ϸҏ ᵅὑ0.9ᾼɟHV (  3.49d)ȴ ᾃ ᾼ╥ ᾼKDP иӁὑḆ⁮ ᾼ

ὭϚ (  3.49c)ȴ Ὥᾼ109⇔ѠᴯṔ ӱ(  3.50)Ȳ ☼ с

Ғ ᾼᴯ (Ҕ╗ ᴟ5еṭѿϱᾼ40dBZ֫ᾌếKDP > 1.5 Ákm-1)Ȳ ֮ᶮצ й

ȴ ἕ ắ ᾼᵅ ԊṔ(ɑ ɟHV )Ȳ֣֮ Ғᾼ֫ᾌếZDR╓ҏ​

֥Ẇכ ȲϷᴴ ᾼKDPҒ ȴ5еṭ ⇔ Ὼҏ ᾼZDR ếᵅɟHV

╓ҏ ᾼ ȴ 

Ὥ֯8ѣ4ѡϯрᾼ о ếЧ ᴿȲᵀ Ὥᾼ KDP▀ Ḇ

(  3.51)ȴ ᵛ ᾼ ​ צ ҷȲᵀṶ∟֫ ᾼ Ὥ ​ (161.5 

mm)ѩЧ Ḇ (ῶ 3.5)ȷ Ϸ ֥ (  3.49) 10и Єὑ20mmᾼ

​ ⇔(  3.51)ȴ 
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8ѣ5ѡϱр ֯Ѝ Ьצᶝ Є​(  3.41)Ȳᵀ ᾭ ​ М Ἠҏ ᾼ

☼ ⇔ṳЛ (ѿ ὭⱢẂȲֽ  3.51)Ȳѻ ᾼ ​ Ӣὑᾘ ᴟв ӂ

(  3.43)ȴѿϚԝᾘ ᴟ Ѝ ᾼ​ Ɫ ᾼ(  3.44)Ȳ о ₣᾿

(  3.52) ӱȸ ᾭ ​М ᾼ ☼ נ Ӣὑᾘ Ȳв ӂ ᾼ ☼ Ӣ

ᵀ ⇔ ҒȲ Ѝ ᾼ ☼ ⇔ế​ ⁄ϭ ȴ ҵ ☼ế

֮ᶝ ☼і ᾼ ֥ ᴯ ế ⇔ оȲ Ḇ ϚḔ ȴҫϚѠ ȲӦὑ‐

( צ⇔⁴( Ȳ֪ױ ֫ᾌếᵅ ɟHV ╓ҏᾼ Ȳ ҏ ֯ ứ

( ᾌḇ ế צ⇔ )ȴ 

 

 
8ѣ3ѡᴟ4ѡϱрד2023 3.46  ῺП о ₣᾿ ứ ​ᴷ

ȴ ᴥ иᵑⱢZH=40dBZȳZDR=1dBȳKDP= 1.5ï km-1ȴ ֢ ԊṔ

⇔ȴ 
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8ѣ3ѡᴟ4ѡד2023 3.47  ῺП о ₣᾿ ứ ​ᴷ ȴ

Ẃ֝  3.46ȴ 
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 3.48 ֝  3.47ȲᵀⱢЧ ȴ 

 








