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ѝ Abstractȸ 

The demand for water in southern Taiwan is increasing, and the storage capacity of 

reservoirs has received much attention. Therefore, understanding the rainfall 

characteristics of catchment areas is helpful for the government adaptation strategy to 

water resources under climate changes. The terrain of the hillsides around Zengwen 

Reservoir is northeast-southwest, parallel to the prevailing direction of southern branch 

sea-land breeze of Tainan. After the sea breeze enters the mountainous area, it may be 

enhanced by the effect of valley wind, causing more significant convective rainfall, 

which in turn affects the water collection of the reservoir. Therefore, this project tends 

to use the emerging UAV atmospheric observation technology in recent years to explore 

the typical atmospheric conditions and vertical structure before the rainfall in the 

reservoir area in southern Taiwan under the atmospheric environment dominated by 

local circulation (sea-land breeze, mountain-valley breeze), and testing the ability of 

UAV technology under the severe weather condition. In terms of specific work 

planning, this plan proposes to initially investigate the characteristics of Tainan local 

circulation and mountain rainfall using surface AWS (automatic weather station) data, 

as the basis for the formulation of UAV-intensive observation strategies; two UAV sites 

in mountainous and plain areas, respectively, are selected in the IOP experiment. Day 

and night continuous intensive observation will be performed; through integrated data 

analysis, the local circulation and regional rainfall distribution will be described in 

detail. It is expected that with the results of two years of research, this project hopes to 



 

 
VI 

 

  

comprehensively study the relevance of Tainan's local circulation to mountainous areas, 

as the focus of future weather monitoring and reference for weather forecasting. 
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1. Ϛȳ›ṕ  

ᴯὑṸ Ȳ ὑủ ᾼ ϱȲḕד ẃ ᾼ ​ Ȳ

ᵀϷ֪Ɫ Ѝ ᾼ֮ᶮȲ​ѬЛὔ’ Ȳ֪ױѬ ᾼ Ѭ ϩ᷊ ד ᾼ

Ṕᴥȴ ⁮ в צ ֵѬ ȲҔ╗ ѝȳ Ѝ ц⁮оѬ Ȳ ὑ ⁮ ᾼ

ӖӢ Џ ẁѬד Ȳ Ὼדẃ⁮ דּ ᶶ ȳӣѬ Ȳѹắ

ẞ ᾼ Ȳѿ Ѭ ѡ ắẞ ȴᶝ֮ ☼ѻ ₤Ҕ╗

ếЍṖ Ȳ╥МȳЊѐ⇔ᾼ ἤ ☼Ȳ╥Ӧϯ ἤ ᾼЛᶁлἤȳ֮ᶮ Ԇȳ

ị֣ ᶝ֮ᾼ ϩế ϩ֪ Ἤі ȷ› ⁮ Мї ⁮

ᴩ ṅȲשׁ▲ ⁮ ֪ắẞ Ỵ иӁ ἤȲҠѿ иⱢҖќế⁮

ќ Ȳᴖ› ɦ ⁮ Ϣ ɧׁשṅѻ Җќ

ᴩ ▲ȴ⁮ ᾼѻ Ѭ Ɫ ѝѬ Ȳ Ѭ ԓ ᴯỰ вȲᵀẔ

Ѭ ԓ ЄȲṳⱢ⁮ ֮ ᾼѻ Ѭ Ȳ ѝѬ Ể Ѝị֮ᶮⱢὧҖᴫ⁮

ṛ֣Ȳ ⁮⁮ќ ᴩѠ֣ᵧӂᴩṛ֣Ȳ ϤЍ ∟ȲҠ ắЍṖ ᾼ

іȲі ḆⱢ ᾼ ☼ἤ ​Ȳ ᴖ ὑѬ Ѭ ᾼ ​ Ӣ ᾃȲ

иד ἤᾼׁשṅ֯ ҟᾼѝ ṳӑ цȴױҵȲ ᶝ֮צ ṅֵѿשׁ☼

ⱢѻȲюצ ц ЍṖ ӻФᵂӣϯἬі ᾼ ☼ ​Ȳѹ

ὑ₣᾿ ϱᾼ Ɫ юȴ 

 

 

1-1 ⁮֮ ᶝ֮ ☼ Ȳ ᴥ Ɫ ѝѬ ᴯ Ȳ ⁮֮ ☼

ҠиⱢҖќ ѿц⁮ќ ȴ 
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Ὼד П Ϣ Є ᶾ Ȳ ẁד Ὲ Ḇ ц₣᾿Ὲ

έ⇔П ȲṳẓצḆ ᾼ ϩȲ› ɦ ⁮

Ϣ ɧɔ ӣ Ϣ ₣᾿ ᶧ ᴞ Ȳ∂

ҏᶝ֮ ☼ᾼ₣᾿ ѡỏ оцϮ ᶝ֮ ☼ ȲцἋᴼ ᶝ֮ ☼

​ᾼ ȴӐ Ἃ › Ȳ ֯ᶝ֮ ☼ѻ ᾼЄ ϯȲ

⁮ Ѭ ​ Ӣ›ᾼẕ₤Є Ԉ ₣᾿ Ȳ Ɫӑẃщ ׂ ᾼ

цѬ ᾼ ᴕȴױҵȲӐ ὨỮҠẁМҶכṅשׁ ẘӔ ᾼɦᴞ

о Ϣ Є ₣᾿ Ṇ ∂ ɧ П› ӣȲҫҠ ϝῖ

П ᴩ ҉иέȲѿц ѿἋᴼׁש ѩ Л֝ủ Ϣ

ᶝ֮ ☼П Ȳṿ цׁשṅḆⱢ ȴѿϯ ￼ṅשׁ ᴩ

: 

 

 ᶝ֮ ☼(ֽ ȳЍṖ )ắẞѩ Л֝Ȳ ῶắ֮כ Лᶁᾼ Ȳṿ

ѡỏ ☼ᵧ ч֣ᾼ Ȳ ᶝ֮ ☼ ᵑ֯ ᾼ ᾓПϯȲḆ ᴖὔ

ṓȴ Ϡ╥Ϛ ֮ᶮ ҵȲ ϱϷֵⱢ Ѝ Ȳᶝ֮ ☼ ḆⱢ

ȲЛ Ϡ ☼ᾼ ȲꜙᴟḂ Ϡᴆ╬ᾬᾼῈ иӁȴ Ɫѷꜜ

֢֮ ֮ ṓᾼщ ȲӪщ ȲӦὑ ֮ ЊȲ֪ױс ѩ

ᶶȲ ֮ῶ ᾼ Ғ ẔϱѠᾼῈ Ȳ Ὲ ᾼ ⇔ѩᵐῈ ЊȲ֪ױ ϱ

сȲ ӢϚ Ὼ֮ ᾼᵅ Ȳױ ϱсᾼ ☼ ṿῈ ☼֣ ◦ϱῈ;֯ ᾼ

◦ῶ ȲᵐῈ ᶮכϚ ד Ȳ֯Ӫщὔᶮכ ȲчПȲ֯ỏ ᾼ

֮ᶶ ѹᵅὑ Ȳ֪ ױ ᾼῈ ϱс Ӣᵅ ᴖṿῈ ☼֣ ֮ϱ

Ὲ;֯ ᾼ ֮ῶ ȲӦὑ ⇔ϯ ᶶȲ ᵐᾼῈ ᶮכϚ ד Ȳ֪

ᴖᶮכ ȴ 

 

ЍṖ ᾼ֪כ ᴿȲϷצѡỏ ᾼ Ȳẕ₤ᾼЍṖ ֽ мπнἬ

ӱȲѡҏὧὡ ȲЍịỂ ᾼῈ ד⇔ ὑЍịᵅȲᴖצ ϩ ⇔ᾼ ӢȲὑ

Ѝịὧ Ṗצ ȲЍịᴫ Ь═ ═ỏ Ѝ ᾼ ȲѹẒЍП צ

ἤϯḛ Ȳ᾿ᴟϯрȲṖ ẞ Є ⇔Ȳṳ‚ ᾼ ȲѹṜѿ֯

Ѝ ᶮכ Ȳ ы Ȳ ϱị ᾼ Ȳ᾿ᴟ֮ῶ

Ở ᵐ⁯Ȳױ ֮ῶ ѦȲᵀ Ь ═Ṗ Ϛ◕ Ȳ ═ ᵐ

⁯ ∟ȲЍị֮ῶד ὑỂ ᵅ ȲῈ ⇔ ЄȲ ᴖᶮכЍ Ȳ֯Ѝ

Ṗ צ ἤᾼϱс Ȳ ֯ЍṖ Ѭצ ᾼ ȲϷ ἤ֮֯ҙỏ צ

ᾼᶮכȴ  
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1-2 ЍṖ ӱ ȴ (Courtesy: National Weather Service, USA) 

 

Ὥ Ɏ1996ɏׁשṅ1994ד⁮ү ủ ᾼ ᾓϯȲ ☼ᾼӢכ ѻ

╥ắẞᶝ֮ ☼ᾼ Ȳ ֮ᶮắẞы ᾌ Ғ Ȳ ᾼ ὧ ȲṜ

ѿ МҶЍ ᴫ ᾼṖ Ӣ ֥ȲὑЍịᶮכϚ Ѝ ѻ ѾӂᴩП

֥ ȲױⱢ р∟ ☼ᾼѻ ạȴChen et al.Ɏ1999ɏế Ϣ(2007)иέ

֮ ​Пѡỏ ủ оȲ ​ ᾼ ῈиӁѿц ⇔ȲҠ …ắᶝ֮ ☼

֮ᶮӻФᵂӣ ȲẔМ ủᾼ ​ ἤ ӱ ☼і ᾼ ֥ὑϯр14

ẞ Ȳᴖ ​֯16-17 Ɫ Ȳѹֵ Мὑᴫ⁮ӂ ếᴫ Ѝ ȴChen and 

Chen (2003) ɔ ӣECMWF ѿц֮ иέ ᾼ Ѭ Ȳ ӱ֮ᶮ

ế ​П דЄᾼ−צ ἤȴLin and Chen (2002) ׁשṅ700ᴍἂѿϯᾼ ὑ

☼ ​ Ӣᴯ ᾼ Ȳ Ὠ ӱ֯ү ủ ᴩᴫ⁮ủ Ȳ ☼ắẞЍ ᾼ

  ᴖ Ӣ ֣Ȳṳѹ֯ὧҖ ᶮכὧҖ-ᴫ⁮ṛ֣ᾼ ֥ ֯Мр

֥Ȳ ӱϠᶝ֮ ☼ ὑ Ѭᾼ ἤȴWang and Chen (2008)ɔӣᴞ ​ иέ

щ Ȳр∟ ☼╥ѻ ᾼ ​ẃ ȴ 

 

Ϣ ᴩ ẓ(Unmanned Aerial Vehicle, UAV)Ҡ Ɫ Ϣ Ȳד

Ὲ ( Ὲ )ᴖṕȲ Ϣ ֯ ӣϱẓצᵅכӐȳ ἤȳ ӣ

ἤ ѹҠṼ Ḗ Ȳ Ὲ έ⇔Ɏ■ ϢȲ2018;Ȳ

2021ɏȴVilla et al (2017)ὑ Ϣ ϱ DISCmini (Mini Diffusion Size Classifier)Ȳ

ᴩе Ể ₣᾿ ᾼ ⇔ Ȳ Ὠ ӱ֯ϱр10ᴟϯр16

П Ȳ ⇔ ᴯὑ ֮10еѐᾼ ⇔ȴB¬serud et al. (2016)ὑBLLAST 

(Boundary-Layer Late Afternoon and Sunset Turbulence)ҵ МѿЊ₤ Ϣ

SUMO (Small Unmanned Meteorological Observer)☼ (Turbulence 

Kinetic Energy, TKE)ếϮ ᾼ ȳ ֣ȴLiuetal (2020)ᵓӣ Ϣ ֮

ԏ Ȳ М ⁮Ṻ PM2.5⇔ PM2.5⇔ ꜜ ᾼ

…Ȳ ὨῶὙӭ›ᾼ ꜜ оצ∕Ḃ Ȳѿ ꜜ ⇔ Ὲᴆᾼ ȴ

ПҵȲױ Ϣ ֯ ӣ Ϸד ֵаȲֽ (Castro et al., 

2017)ȳ ꜜ ⇔ (Kim and Kwon, 2019)ȳ ꜜ в (Wetz et al., 
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2021)ȳ ᾼӻФᵂӣ (Ramanathan et al., 2007)ȳЄ ᴆ╬ᾬ₣᾿иӁ

(Guimar«es et al., 2019)ȴ 

 

Ӑ ṅשׁ ȲῺדẃ ֥ דּ ȳ ц ד ᾼּדᶾ Ȳ═

ϚṆԝ Є ᾼ Ϣ Ṇ (Unmanned Aircraft System, UAS)ȲẔМ

Ҕᵶ Ӑ ȳ֮ ȳ ȲᵂⱢЄ ₣᾿ ȳῈ ₇ ᾼ

Џẓȴֵ Ϣ ╥Ϛ Ӧֵ ứ ( )ᾼӔч ạȲ

ẁсϩ ₲ ȴ ᴩ ẃכȲҠ ᴩ ₣᾿ ѿцὑἬ ⇔ứ

Ȳ ֥ӣὑᶝ֮ ☼( ȳ֮ᶮ )ᾼ ȴֵ Ϣ Ӑ ẓ

ᴩ ạ ц Ȳ ᴩ ạ Ɫ Ϣ ᾼ їȲѻ Ҕᵶ  ȳҒ ⇔

ȳ ϩ ᾼכ ἤ ᴯIMU (Inertial measurement unit)ẃ

Ϣ ᾼ ᴩ₲ Ȳᵛ Ӕ ᴩṔ⇔Ȳѿ ═ ѬӂȲѿцԓ ứᴯṆ

GPS(Global Positioning System)ṿ Ϣ ᵛ ậ ứ ȴᴯ

Ṇ ḟứ Ϣ ᾼ ᴩ ȲϚ ᾼ Ϣ ֵѿ2.4 GHzἨ5.8 GHz

П ◕ ᴩ ạἨ Ȳ ᵅ ᾼּז ἤ Ȳד Ϸ ȴ

ы ᾼ ᴩȲҬ ᵓӣ ╦ ẃ ȴ֮כ Ҕᵶ֮ ȳ

щ ȳ ӱ Ȳ ֮ ᾼ ȳ щ ᵛҠᶙכ Ϣ

ᾼ цᴞ ᴩ ғ Ȳ ӱ ѻ ֫ ᵛ ᴩ Ἠ ›

ȴ Ϡ Ὲ ӣᾼ PTU(ȳ ⇔ȳ ⇔) ҵȲ

Ӽ PM2.5ч ȲӑẃӼ ҒϤы ᾌ Ẕ҃

ȴ ᴟ2022דȲӐ ғכ ᴩЄ ₣᾿ ѿϱȲṳװ1000

ѹכғὑ Ѭ ȲЛắ ​ᾼ ᶙכ ȴ  
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2. ϡȳׁשṅӭᾼ  

ᴯὑṸ Ȳ ὑủ ᾼ ϱȲḕד ẃ ᾼ ​ Ȳ

ᵀϷ֪Ɫ Ѝ ᾼ֮ᶮȲ​ѬЛὔ’ Ȳ֪ױѬ ᾼ Ѭ ϩ᷊ ד

ᾼṔᴥȴ֮ ᶮ Ԇȳị֣ ᶝ֮ᾼ ϩế ϩ֪ Ἤі ᾼ Ѭϫи ȷ

› ⁮ Мї ⁮ ᴩ ṅȲשׁ▲ ⁮ ֪ắẞ

Ỵ иӁ ἤȲҠѿ иⱢҖќế⁮ќ Ȳᴖ› ɦ ⁮

Ϣ ɧ ׁשṅѻ Җќ ᴩ ▲ȴ⁮ ᾼѻ Ѭ Ɫ ѝ

Ѭ Ȳ Ѭ ԓ ᴯỰ вȲᵀẔ Ѭ ԓ ЄȲṳⱢ⁮ ֮ ᾼ

ѻ Ѭ Ȳ ѝѬ Ể Ѝị֮ᶮⱢὧҖᴫ⁮ṛ֣Ȳ ⁮⁮ќ ᴩѠ֣

ᵧӂᴩṛ֣Ȳ ϤЍ ∟ȲҠ ắЍṖ ᾼ іȲі ḆⱢ ᾼ

☼ἤ ​Ȳ ᴖ ὑѬ  Ѭ ᾼ ​ Ӣ ᾃȲ иד ἤᾼׁשṅ֯ ҟ

ᾼѝ ṳӑ цȴױҵȲ ᶝ֮צ ṅֵѿשׁ☼ ⱢѻȲюצ

ц ЍṖ ӻФᵂӣϯἬі ᾼ ☼ ​Ȳѹ ὑ₣᾿ ϱᾼ

Ɫ юȴ╝Ӑ ᶦ ӦῺד П Ϣ Є ᶾ Ȳ ẁד ὑ

Ὲ Ḇ ᾼ ₣᾿Ὲ έ⇔П Ȳѹẓצ ֵаᾼ

ϩᾼ Ȳ ֮ П Ὠȳ Ә Ὲ П╟ὍȲ

⁮ ᶝ֮ ☼ ὑѬ Ѭ Ѭ Ӣ ἤ(ֽ Ѝ ☼ Ѭѡ цẔ

֪І)ѿц Ὲ έ⇔П₣᾿ Ȳ έѬ Ѭ П ​›ԑȲҔ╗Ѭ

цЍṖ Ғ ȴ 
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3. ϮȳׁשṅѠᾎ 

Ӑ Ἤ ҏᾼׁשṅ☼ ▐ ֽ 3-1ἬӱȲӐ Ӵ∂֯ס ⁮ ֮

ᶝ֮ ☼ ​ᾼ Ȳ ҭ иέȲ Є Ԉ Ӣ Ȳṳ ṿ

ӣӐ ṅשׁ Бϵᾼ Ϣ Ṇ ᵂⱢѻ Ȳ ȳῈ

₇ Ȳ Є ₣᾿ ȴ ⁮ ᶝ֮ ☼ ὑѬ Ѭ

Ѭ Ӣ ἤѿц Ὲ έ⇔П₣᾿ Ȳ έѬ Ѭ П ​›ԑȲҔ

╗Ѭ цЍṖ Ғ ȴ 

 

 

☼ṅש3-1ׁ ȴ 

3.1 иέ 

3.1.1ҭ иέ 

Ṽ еᵫȲӐפּ֥ ᵓӣ иέ ѝѬ Ѭ

​ ⁮ ֮ ᶝ֮ ☼П ἤȲṳᴸѿ ᵿЏᵂȲ∂Ӵ Ϣ ╟Ὅ֮

2 (Ѭ ȳӂ )ȴᵓӣ ( ц ὑ(ה ⁮ иέᶝ֮ ☼

Ѭᾼ ἤȲẂֽȸѡ оȳủ оȲѿцế ᾼ …ȴ 

 

Ӑ ῴḔиέѿ ⁮ᾼЍϱ ȳӞУ ȳ ѝ ѿц ᾼ Ѝ ᴞ

ᴩиέȲ ᴟד2018 ד2022 7~8ѣ ᾼ щ ₤ Ѭ

ȲиӁ ֽ 3-2Ἤӱȴ5~9ѣⱢ ⁮ ᾼ Ѭ ȲᴾϠԓד​ ᾼ80%Ȳ

֯ ủ ᾼ ԈϯȲр∟ ☼ᾼ ἤ ᶝ֮ ☼ ὑ ​᷊ ᾼṔᴥȲ
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Ӑ ὑӐ ứ7-8ѣⱢ ứ ПѣԌȲѻ ᴕ ⱢἋᴼ Ԉ

ϯȲᶝ֮ ☼( ếЍṖ )Ἤ Ӣᾼр∟Ἠỏ ​ṶԈȴ 

 

3-2ῴḔиέ ӣ иӁ ȴ 

 

 Ӑ ᵓӣ ѝѬ ☼ вц ⁮ӂ ᾼᴞ ὨȲ ᴩ

ẔМϚѡ ֥ṶԈѡ ᴩ ה ₣᾿ иέȲֽ 3-3ἬӱȲ₣᾿

ӦѬ Ѭ ȳϯ ᴟӂ ᴩ ₣᾿ ☼иέȲṳṿӣ₣᾿

᷄ ֥ Ϣ ֮ ӂ Ѭ ᴯ ȲẦᵗ ׂ ȴ 

 

3-3 ⁮ᶝ֮ ☼ иέ₣᾿ ӱ ȴ 
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ה3.1.2 иέ 

Ӑ ѻ ᵓӣ WRFМѐ⇔ ה ᴩ иέȲᶾ ци

έѠᾎꞋᾘӣ› ɦ ⁮ Ϣ ɧȲԛױ ṳ

Є Ḃѿ ═Ϛ ἤȴWRFМѐ⇔ ѻה Ẓצ ϩ їȲẔϚⱢARW 

(Advanced Research WRF)їȲѻ ᾃ ṅȲҠѿשׁ֯ Ɫ ϩ ứ Ȳה ӣ

ӣ оׁשṅȳ ֝оׁשṅȳ ц ֥ ה ӣ ȷẔϡⱢ NMM 

(Non-hydrostatic Mesoscale Model)ї Ȳ Ӧ NOAA (National Oceanic and 

Atmospheric Administration)ᾼNCEPἬׁש Ȳѻ ғ Ɫ‍ ϩ ứ ᵛ Ȳ

Ҡ ӣὑМѐ⇔ щ иέȴ 

 

֯WRF ה ᴩ ›ȲӇ Ԓ ᴩWPS (WRF Preprocessing System)Ȳᵛ

Ɫ › ᾼ ȲWPSứ ᾼה ȳ ц֮ᶮ᷾ ᾎ Ȳ֯

ᵂϱҠϮиⱢϮ Ḕ ȲиᵑⱢgeogirdȳungribцmetgridȴ֯geogridМȲ

ԓ ⇔╚ ҏἬ ᾼ Ȳ ẃה ứ֮ᶮ έ⇔ц֮ῶ ἤ Ȳ

в ẞWRFἬ ứᾼ вȲungribᾼғ ╥ ԓ иέ Ἠ

ᾼ Ȳ כ Ϛᾼ Ȳה ∟metgrid⁄ ungribӢᾼ Ȳ

Ѭӂв ẞgeogirdἬ ҏᾼ МȲ ᴩᶙWPS∟Ȳ metgridἬ Ӣᾼ

ȲὍϤв∂ᾼῴỞо М ₣᾿в Ȳ ∟ ᴩWRF ȴ 

 

֯ WRF ה ứ иȲ ԚиⱢҳ ( 3-4)Ȳῶ 3-1Ἤԝ

έ⇔иᵑⱢ 81еṭȳ27еṭȳ9еṭц 3еṭȲᴖ ЄЊṼᶧⱢ 91x91ȳ

166x166ȳ223x223ȳ223x223ȲWRF ứ и⁄╥ ֵᾼ Ȳ

֯ ᾬ (Microphysics)иⱢ WSM 4-class schemeȲ о(Cumulus 

Parameterization)ṿӣKain-Fritschᾼ ứȲᴩ╦ ꜜ (Planetary Boundary Layer)

ṿӣ YSU schemeᾼ ứȲ֮ῶ и⁄иⱢϮ иȲ Ϛ иᾼ֮

(Surface Layer)ṿӣ MM5 Monin-Obukhov schemeᾼ ứȲ ϡ иᾼ֮

(Land Surface)ṿӣUnified Noah land-surface modelȲ Ϯ иⱢ Ӏῶ (Urban 

Surface)⁄ḥצṿӣȲ ᾌ (Longwave Radiation)ᾌ (Shortwave 

Radiation)ứⱢcam schemeȲSSTḆ и(SST_update)⁄Ɫ ȴ 

 



 

 

 
9 

 

3-4 WRFМѐ⇔ ȴ 

 

ῶ3-1Ӑ WRF ה ӣᾼ ứ ȴ 

 Domain 1 Domain 2 Domain3 Domain 4 

Resolution 81 km 27 km 9 km 3 km 

Grid Size 91 X 91 169 X 166 223 X 223 223 X 223 

FDDA 

(ҳ ֝

о) 
Yes Yes Yes No 

 

 

Ὲ ₇ ה ☼ ֽ 3-5Ἤӱȸ(1)∂ WRFМѐ⇔ 168Њ

ӑẃ ȲҔᵶ 0ѡ ȲԚ 192Њ ȷ(2) NCEPԓ

Ɫḕ 6Њ Ϛ ȲӐ ѻ ṿӣ 00 (UTC+0)ᴩ Ȳ ה

› ᴩ ֝оḔ Ȳ ᵓӣ ѡ ⇔ȳ ȳ ֣ ה ∟

ᴩ֝оȲ∂Ӵ Ḃ∟ᾼ ꜜ ԈȲ ᴩ168Њ WRF ה ӑẃ ȴ 
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3-5 WRFМѐ⇔ ☼ ȴ 

 

3.2  

Ṽ еᵫȲӐפּ֥ ᶝ֮ ☼ ​ ἤ ứ Ϣ ╟

Ὅủ Ȳṳᴸѿ ᵿЏᵂȲᴯὑ ⁮⁮ќ Ỵ ᴟ ѝѬ ϯ Ȳ∂Ӵ2

Ϣ ╟Ὅ֮ ȴӐ ὑ Ȳ ᴩẒ ѿϱ֝ḔЄ Ϣ

₣᾿ Ȳ ὑ о (ӂ )Ȳц ᴫ (Ѭ )Ὲ ᴩ Ϣ

П╟ὍȲ∂Ӵᶙ Ȳ Ɫḕ1ᴟ2Њ Ȳװ1 ⇔

ᴟю1еṭȲᴖӭ› Ɫ2еṭ ᾼ ȴ МҶ ᴩẂᴩ Ὲ

ẁП ⇔ȳ ⇔ȳ ц ֣ ȲҫҒϤῈ֝ד ₇ ד

ѿ Ғиέ ֣Ȳ Ҡ Ә Ὲ ȲӐ Ӧ  Є

ҫҵ ᴩAerosond ῈȲѿậ ѐ⇔П Ὲ Ȳױ Ὲ╟ὍⱢᴞ

Ȳ ⁮ МїẦᵗ ֮Ὲ ц Ὲ╟Ὅб ȴ ҟᾼ Ȳ

ѿẒщIOPⱢ ӭ Ȳ ѿẒ ᾼ ȲҠѿ Єּ70פ ѿϱᾼצ

ȴ 

 

3ѣἉӻד2020 Ӗӣ Ὲᶝ Ở ᴩɞ Ϣ ⁄ɟ∟Ȳ

Ϣ Ӧắ ֥ ứᾼϢ Ѡ Ȳᴖḕװ ᴩ›ᶁ צ֣ ᴯ ҏӨ Ȳ
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ᴩ МӼ ᴩ Ȳṳѹ֯ ạ Пҵȴ֪ױ ᴩ ᴩԉ ›ᶁ

ᴷȲ Ȳᵒ щ Ҡ Ӣᾼѡ Ȳ

╥ᵡצ оȲᵂⱢᵒᵑ ц Ϣ ᴩ ПṼ ȴ 

 

Ӑ ӣᾼ Ϣ Ṇ Ɫᵅ Є Ϣ ẓṆ ( 3-6)ȲẔҠ

PM2.5 ȳ ⇔ȳ ⇔ȳ ϩ ₲ ȲẔМ₲ Ҡӣѿч ế

֣ᾼ Ṽ ȲẔ ꞋⱢ᾿ П Ȳ֝ ѿᵛ ֫ Ṇ Ȳ ’

ᾼ ἤȴ  

 

 

3-6 ɑ Є Ϣ ẓṆ (ᵶ Ϣ ֮ ן )ȴ 

 

 

3.2.1 Ө Ὲ ṿӣ 

3ѣἉӻד2020 Ӗӣ Ὲᶝ Ở ᴩɞ Ϣ ⁄ɟ∟Ȳ╜Ἀ

ȳ цᾎϢ ᵂ Ϣ ׂѿϯ ȸ 

(1) Л Ϣ ֵюꞋ ҌȲṳ Ҍ ὑ ṝϱȴ 

(2) ᴩ ᴩԉ П ᵂ Ӗ ᶝ Ϣ ᵂ ṳẓ

ᵂ П ȴ 

(3) ᴩϚ ᵂП ᴩԉ Ȳ’ ѻ ᷾’Ȳᵀ ᵂ ạП ᴩԉ

Ӈ ᷾’ Ϣ ԉ’ ȴ 

(4) ϩ ▲Ȳѹẓ ᵂ ᾼ ᵂ Ȳṳ Ὲ ♄ Ө Ҡ

∟И ᴩ ⇔ ֮ ἨѬ 400iѿϱȳỏ ᵂ Ἠӭ ҵȳ᷾

Ἠ ᵂ ц ֚ ᾬ₇ȲѿцϢ Ἠ⅍ҵ ᴩ ᴩԉ ȴ 
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Ϣ Ὲ Ө ᵂ ☼ ד Ȳֽ 3-7ἬӱȲⱢϠ ’

Ϣ ПׄԓцҠ ἤȳ ȳḂ Ȳ ֣Ӗ ᶝӨ ṳ Ὅ ֥ ȴ

Ȳ ϩ ▲Ἤ ϱ ẞӻ Ӗӣ Ὲᶝ Ϣ Ṇ Ȳ

ậ ϩ ▲ ∟И ᴩ Ϣ ♄ Ө Ȳ П∟ Ẕ♄ Ҡ в צ

Ẕ҃ᵂ ᴯῈ ᾼᾭᾓȲ⁄ ᵂ ᴯẦ Ὲ ПṿӣȲṳ֯ ᵂ

›Ϯщ› Ӗ ᶝ Ϣ е⅍Ө Ӂ еᵫȴ֯ ᵂ ›Ϛ

щМр 12 › еᵫ ȳᵂ ד ȳ ү Ừ ȳ Ὑ ȳ

й Ẕ҃ד Ὲ ПῺ ạ үȲṳὑ щ♆ Ừ›Ἇ

ү ᴩᵛ ֫ ȴ 

 

ױ֪ ᴩ ᴩԉ ›ᶁ ᴷȲ Ȳᵒ

щ Ҡ Ӣᾼѡ Ȳ ╥ᵡצ оȲᵂⱢᵒᵑ

ц Ϣ ᴩ ПṼ ȴӐ П Ϣ ᵂꞋ ׂϱ ☼ ц

ᴩȴ 
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3-7 Ϣ Ὲ Ө ᵂ ☼ ȴ 
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3.2.2 ṿӣ  

Ӑ ӣᾼ Ϣ Ṇ ⱢV4 Ϣ Є Ṇ ȲҔᵶV4 Ϣ ȳ

Є Ṇ Aeromountȳѿц֮ ( 3-8)ȲAeromountҠ PM2.5 ȳ

⇔ȳ ⇔ȳ ϩ ₲ ȲẔМ₲ Ҡӣѿч ế ֣

ᾼ Ṽ ȲẔ ꞋⱢ᾿ П Ȳ֝ ѿᵛ ֫ Ṇ Ȳ ’

ᾼ ἤȲ ֽϯȸ 

 

3-8 V4 Ϣ Є Ṇ ȴҔᵶ щן ȳV4 Ϣ

ế֮ Ṇן ȴ 

 

V4 Ϣ ѻ Ҕᵶҳכ ֵ ▐ȳ ᴩ ạ ȳ ȳ ᴃц

Ṇ Ȳԓ о ȲӦ ὰ Ȳṳכ ᴩṮ ṮѬ Ȳ ᾼ

Є ҵ Ɫ 1еџȲᶼ ἤ ᶼϝ Ȳ ᴩ ⇔ ẞ 3000

еѐѿвȲױ Ṇ ( ֽϯ) › ỗ ɞЄ ꜜ в₣᾿

Ṇ ∂ ɟ ן ȴ 

 ̧ Ṕ ȸ360mm 
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 ̧ ԓ ȸ288mm 

 ̧ ứᴯṆ ȸGPS/GNSS/GLONSS 

 ̧ ứᴯṆ ⇔ȸ₣᾿ȸÑ0.5mȲѬӂȸÑ2.5m 

 ̧ Є ȸ2kg 

 ̧ ҵ ϱ ȸ1kg 

 ̧ Єϱс ⇔ȸ3.5m/s(ᵶ)ѿϱ 

 ̧ Єϯ ⇔ȸ3.5m/s(ᵶ)ѿϱ 

 ̧ ȸ 30и  

 ̧ ᶼ ἤ(WMO)ȸ Єᶼ ⇔Ҡ 7  

 ̧ ԓ Ṯ Ṯ Ѭ 

 ̧ 2.4GHz ῤ  

 ̧ Є ᵂ ȸ3еṭ 

 

Є Ṇ ⱢӐ ᴞѻׁש ᾼAeromountṆ ȲױṆ ỗ

ɞЄ ꜜ в₣᾿ Ṇ ∂ ɟ ẔҠӣἤ ἤȲAeromount

ҔᵶPM2.5ȳ ȳ ⇔ȳ ȳGPSȳ І ȳϮ   Ғ ⇔ ₤

Ȳ ֯Ϛ ѿARMⱢ їᾼ ạѻὰϱȲױṆ Ϣ ₲ ᵛ

ч ȳ֣ Ȳ ẓ ׀ ᵛ ֫ Ẓ ғ Ȳѿ ’ ᶙ ἤȲ

ᾼ Ꞌ’═֯ 1HzѿϱȲ ӔẔ ᾼ ֢

ֽῶ3-2Ἤӱȴ 

 

ῶ3-2 Aeromountᾼ ֢ ȴ 

 ⇔ ⇔ ϩ  ֣ PM2.5 

⇔ πȢσᴈ ςϷ ρȢπÈ0Á πȢυÍȾÓ ρπЈ ρπʈÇȾά  

έ⇔ πȢπρυᴈ πȢπρϷ πȢπρÈ0Á πȢρÍȾÓ πȢρЈ ρʈÇȾά  

Џᵂ

⇔ 
τπᴈͯ ψπᴈ 

 
1Hzѿϱ 

Ѡ׀

 ה
ẓ ц׀ ᵛ ֫ Ṇ  
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֮ Ṇן Ҕᵶ Ϣ ẓṆ ȳ֮ ן ӣ ȴ֮

ן ⁄Ҕᵶ ן щ Ȳṳ USBЮ ᴩ Ȳֽ 3-9ȴ Ϣ ẓṆ

иכ∟ ṿӣ῏֮ ᵂ Ȳֽ 3-10 3-11Ȳ∟

Ϡ ᵛ ӱ֢ ПҵȲ ẓ Ϯ Ὲ ֮

ӱȳ֮ Ӕ Ϥ ғ Ȳᴖṿӣ῏֮ ᵂ ⁄ẓ ᴞѻ

ԉ ȳ ϱ ȳᴞ ᴞ Ό Ȳц Ϣ ᾭ ᵛ

֫ ғ ȴ 

 

 

3-9֮ Ṇן иȴ 

 

 

3-10∟ ȴ 
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3-11ṿӣ῏֮ ᵂ ȴ 

 

ױ Ϣ Ṇ БӦ› ỗ ɞЄ ꜜ в₣᾿ Ṇ

∂ ɟ ן ẔṆ ᾼҠ‒⇔ȴᵀӐ ֵ ֝Ḕ Ȳ֪֯ױ ›Ȳ

’֢ Ṇ ᾼ Ϛ ἤ ҵ Ȳױ иӦ оᾼ Ӕ☼

ẞױӭᾼ Ḗȴ ᴩV4 Ϣ ӣᾼ аԈȲ Ϡ֯ Ϥ Ȳ ᴩЛṏ₇

ᾼ Ȳ Єᾼ ∟Ȳ֢ ӭП ☼ ֽ

3-12ȴ 

 

 

3-12 Ӕ☼ ȴ 
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֯ 3-12֮ иȲ ⇔ȲӐ צ⅍ ⇔ ⇔

( 3-13)ȲҠѿ Ӣ⅍в Ӕ Ȳᶺ ∕ Ԉ Ԉ ᴩѩ Ȳ ⇔

Ꞌ ֥ ứ ИҠ ȴ ⁄ὑ⅍в֝Ϛ ứᾼ МȲ

ᴩ Ԉᾼӂᴩѩ ȲẔ Ẃ Ὠֽ 3-14ἬӱȲּמ Ɫ֫ Ȳ Ὠ ӱ

ד ἤד ṏֻȲẒ῏ᾼ ЄּפⱢ1 hPaѿвȲױ иᾼ П∟ ὑ

еהᾼṿӣȲ ὑ ᾼ ᴩ ⇔ ṷצ ᾼ ( :GPSᾼ ⇔ ḆЄ)ȴ

PM2.5ᾼ ѻ ѿ֮ ӂᴩѩ ᾼѠᾎ ᴩȲӐ צ⅍ ᾼᵛ PM2.5

ᵂ ԈȲ ∕ Ԉ ᴩѩ Ȳ Л 10 ʈgm-3ᵛ Ȳḕ

Ϛ Ϣ ϱᾼ Ꞌ ᶧᾼ ∟ИҠѿ ᴩ ȴ 

 

 

3-13МҶЄ Є ṆП Ӕ (a)⇔ Ӕ (b)⇔ Ӕ (c)

ϩ Ӕ ȴ 

 

3-14 Ԉד ἤ ȴ 
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 ᴖ֯ ӣѠ Ȳ֯20233דѣ1ѡц3ѣ2ѡȲ֯ӥМ Ԛ צ

װ8 Ϣ AeromountῈ Aerosondᾼ֝ ȴẔМϚװᾼ

ֽ 3-15ἬӱȴAeromountAerosond⇔ẓצ ᾼϚ ἤȲᴖ֯

PM2.5ȳ ֣ȳ Ϯ ֯ и ЄȴẒ῏ Ҡ ế Ϣ Ɫ

ứ ₣᾿ Ȳᵀ Ὲ צ ȴ 

 ᴖ ῈAerosond⁄ ὑ2022ד 9ѣὑὰ VaisalaῈ֝

Ḕ╟ὍԚ30װȲḖ ֯3 kmѿϯAerosondVaisala⇔ӂᶁ (mean 

absolute error)Ɫ 0.48 Ȳד ⇔ӂᶁ Ɫ 4.2%Ȳ ӂᶁ Ɫ

0.42 m s-1Ȳ ֣ӂᶁ Ɫ8Áȴᴖ֯Л֝ ⇔ AerosondVaisala֢

ᾼḟứ… (coefficient of determination, R2)ֽ  3-16Ἤӱȴ ѩ Ҡṓ

AerosondẓצϚứ ⇔ȴ 

 

 
3ѣ2ѡ17ד2023 3-15 Ϣ AeromountῈAerosondȴ 
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 3-16 AerosondVaisala֢ ḕ500 mᾼḟứ… ȴ 

 

3.2.3 ᴩ ᵿ ґ 

Ɫ ֥ᶝ֮ ☼ Ѭᾼ ἤȲц ạ ȲӐ ὑ20233דѣ

29ѡѿц2023ד 4ѣ10ѡ ᴩẒװ ȴ ᾼ ᴞ ȸЍ

ϱ Ɏӂ ɏȳӞУ ɎῺЍ ɏȳ ѝ ( Ѭ ›)ѿц Ѝ ( Ѭ )ҳ כ

Ϛ᾿ ѹ ѝѬ Ể Ѝị֮ᶮᵧѬӂᾼᴯ ἤȲ╚ Ὼᾼ Ϣ ȴ 

Ϛװ ֮ Ɫ ⁮Ӏ ᴫ ȳӞУ ếЄв Ȳװױ ֮ ( 3.17)

МȲ ֥ Ϣ ᾼ֮ צ 4 ᴯὑ ᴫ ȳ1 ᴯὑӞУ  Ẕ ῈῈ Ꞌ

Ɫ ;ϡװ ֮ Ɫ ⁮ӀЍϱ ế о Ȳװױ ֮ ( 3.18)МȲ

֥ Ϣ ᾼ֮ 1צ ᴯὑЍϱ ȳ2 ᴯὑ о ȲẔ ῈῈ ꞋⱢ ȴ 

ȲӐװ ᵿὑ ᴫ ᾼṚ ό оΦмтᾼм ύế о ᾼ

῟ό оΦмуᾼн ύȴ ᴫ ᴯὑ ⁮ӀὧҖ Ȳ֮  ṭЍЍ ᶠ ֮

Ȳ⁮ ӞУ Ȳҳ ЍȲМҶⱢЄύ Ȳ֮יִ Б ц ԏⱢѻȲ╥

ѝѬ ᶝᾼἬ֮֯Ȳᴖ ѝѬ Ɫ ЄᾼѬ ȲӐװ ֮ⱢṚ

Ȳ Ἰ мпфеѐȲᴯὑפּ⇔ ѝ ὧ⁮ὧѠּפоΦнеṭ ȴ

о ᴯὑ ⁮ӀМ ⁮Ȳ֮ оѺ ⁮ӂ ӻꜜ֮ Ȳ֮ ὧ ᴫ

ᵅȲӐװ ֮Ɫ ῟Ȳ Ἰּפусеѐ Ȳᴯὑ Ѝϱ ᴫ⁮ᴫ

Ѡּפнеṭ Ȳ иӁֽ 3.19Ἤӱȴ 
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3-17 Ϛװ ֮ Ὼ ᴯ ȴ ᴥ Ɫ ֥ Ϣ ֮ᴯ

ȷᴊᴥ Ɫ ᾎ ᴩ Ϣ ᾼᴯ ȷ ᴥ Ɫ ᴞ ᴯ ȴױ

в ’ Ὲ ₇ ȴ 

 

3-18 ϡװ ֮ Ὼ ᴯ ȴ ᴥ Ɫ ֥ Ϣ ֮ᴯ

ȷᴊᴥ Ɫ ᾎ ᴩ Ϣ ᾼᴯ ȷ ᴥ Ɫ ᴞ ᴯ ȴ 

ϯⱢ ֥ Ϣ ᾼ֮ ᾓɎӦҖᴟ⁮ ᶧɏȸ 
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3-19 Ӑ иέ ӣ όּמ ύѿц Ϣ ό Ѡ₤ύ֮ ᴯ иӁ ȴ 

 

3.2.4Ә Ὲ  

Ә ὑ ȲӐ ֝ ╟Ὅᴞᴩׁש П ₤ ῈṆ

Aerosondȴ2019֯ד MOST-107-EPA-F-006-002 ᾼ ᵗПϯȲӐ

ᶙכ ₤ ῈṆ Aerosondׁש Ȳ ὰ ᵂȳד Ȳẞ

╚ Ȳ᷄ҏ Ṿᾼ ІаԈ ȲἉ ѿC++ᴩ Ȳ

ѿJAVA Ȳѿϱᶾ ֥ᶙכ ₤ Ὲ ᾼ ᵂȴҫҵϷׁש ϠPM2.5

ҵҒ Ȳѿậ PM2.5ᾼ₣᾿ Ȳ ᵑ ᾼ Ҡѿ֝ ẁ3.3V

ế5V Ȳṳ ᴩ ᴃ Ȳ ᴃ ẞ3hrѿϱȴ 

 

Ṇ Ҕᵶ ֮ Ȳֽ  3-20Ȳ Ȳ Ɫ 9.8

еᵌȲ ҒPM2.5 Ȳ Ɫ63.5еᵌȲ ӭⱢPM2.5ȳ ȳ

⇔ȳ ȳ ֣ Ȳ ֣ GPSч ȲẔẓ ᾼᵅғ ᾼ

ᶾ Ȳ ₣᾿ Ҡ 10еṭȲѬӂ Ҡ 100

еṭȲ ѿᵛ ֫ ⱢѻȲ Ꞌ’═֯1HzѿϱȲ ҟ ӣὑ ṭ

֮ ᾼῈᴆṶԈ Ȳ ᵓ έҏḕϮЊ Ϛ ᾼЄ ᾭᾓцPM2.5₣᾿

Ȳ Ὠ ӱȲ ᾼᴯ Ὲ ᴆ╬ᾼ₣᾿иӁẓדצ ᾼϚ ἤȲ

Є ᾭ Ɫѻ ꜜ вῈ ₇ ᾼ ȴ 
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 3-20₤ ῈṆ ҵ ц֮ ȴ 

 

ҟӘ ֥ ☼ Ȳ ᵑ ᴩ ϮщḕѡẒװи

ᵑὑנϱ7 ҙ ϯр1 ҙᾼVaisalaῈ╟Ὅᵂ ȲӐ ᾼAerosondϚẆ

ὑVaisalaῈϯѠ֝ḔсῈȲֽ  3-21ἬӱȴᴖЭד⇔ᾼ Ȳ֪ ⱢVaisala

Ὲ ֪Ɫҵ ᾎќ Ȳ ӣAerosondȲ ױ Ɫ ᵗ Ȳ

Л Ϥ Ὠвכ ȴ 

 

 
 3-21 AerosondVaisalaῈ╟Ὅ ȴ 
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3.3 ֥иέ 

Ṽ еᵫȲפּ֥ Ϣ Ὠ ֥֮ ȳᴞ ȳ Ὲ

ᵗиέПצ Ȳиέ Є ȳ Ѭӂ ȳЍṖ ц₣᾿

ȴẂֽȸ П - ⇔ ȳ / ⁴⇔ȳЍ /Ṗ ц П ᾼ

ѩ Ȳ∂Ӵϱϯ ᾼ …ȴӐ Ϸ Ϥ ҟ ӣᾼ WRF ה иέȲᶦ

ᵓӣ ᾼה ὨȲ ᵗ ᶝ֮ ☼ế ​ ᾼ Ӣ ȴ 

 

иέМȲ Ϣ ẁЄ ₣᾿ ⇔ȳ ⇔ȳ ȳ

PM2.5Ὲ ₇ Ȳ ᾼ Ϣ ₣᾿ ȲҠѿ ẞ ֮Є ꜜ

ᾼ ȳ ứ⇔Ἠᴆ╬ᾬиӁ ἤȲ Ӧ2 ֮ ֝ ᴩ Ϣ Ȳᴸ

ѿ ᾼ ᴞ П Ȳᵓὑиέȴ ֥ иέѿ ᶝ֮

☼щ ϯȲ ếЍṖ Ѭ П иӁ ὨȲѿ ∟ὑ Ѭ

Ӣ Ѭ Ȳ ᾼ иέȲҠѿ Ѭ ῈиӁ ᶝ֮ ☼ᾼ

ἤȴ ∕ ֥ иέȲᶺ Ҡѿ ϤϠ ⁮ Ѝ р∟ ☼ ​ếЍṖ

ӻФᵂӣᾼ ἤȲ ѿцЍṖ ᾼѡỏ₣᾿ ȴ 3-22ȳ 3-23Ɫ

ϱϚ ɞ111ד ⁮ Ϣ Ɏ2/2ɏɟȲѵ (2022)

Ἤ ẞᾼҖ ѿцϯ ᶧ ȲẔМ 10-14 ὑ צ֮ ​

ᾼ ӢȲϷכғ Ϣ ὑ ​ ᾼ ‒ ⇔ȴ 

1.  

 
3-22Җ  7ѣ16ѡ00ᴟ17ѡ00Ȳד2022 ѩ ц ₣᾿

ᶧ ȴ ⱢѬӂ(u,v)ȴ 

2.  



 

 

 
25 

 
3-23ϯ 7ѣ16ѡ00ᴟ17ѡ00Ȳד2022 ѩ ц ₣᾿

ᶧ ȴ ⱢѬӂ(u,v)ȴ 
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4. ҳȳ ӒכὨ 

4.1ѝѬ ​ иέ 

4.1.1ѝѬ ​Пדѣ о  

4-1ɔ ӣ Ѝȳ ѝếЍϱᴞ ​ ᴩῺ52018)ד-

2022)ᾼ֢ѣԌӂᶁ ​ Ȳ Ѝᴯὑ Ѭ вȳ ѝᴯὑ Ѭ ϯ ᴖЍ

ϱ ᴯὑЍṖ›ӂ ֮ ȴϮ Ѭ₤ ‍ ᴿȲד ​ Мὑḕדᾼ5-9ѣ

Ԍ ȲᴾϠԓד ​ ᾼ90%ѿϱȲױếᵦ Ϣ(1981)ᵓӣӖ ​ד59-68

ὑ ѝ Ѭ ᾼ ד ȴRױ ᾼ Ѭѻ ẃᴞὑ ᵅ ȳ ​ ȳ

ᴫ⁮ ☼ѿц ủр∟ ​ᾼ Ὠȴᴖ10ѣᴟ 4ѣⱢד ѝѬ ᾼ ░ Ȳ

ѻ Ѭẃᴞὑ ȴ 

 
4-1 Ѝȳ ѝѿцЍϱᴞ ῺХ(2018-2022)דӂᶁѣ Ѭ

ȴ 

4.1.2ủ ѝѬ ​ щ ₤ 

Ϣ(2007)ц ☼╥ р∟ ☼ ​ᾼ ạȲὑМр ∟

14Ȳ ẞ ЄȲ ֥ Ӣ כ ​Ȳᴖ ​ ⇔ ὑ16-17 ẞ

Ȳѹ ​ М֯ӂ Ѝ ᾼӻꜜ Ȳ(2017)ש╓ҏ ⁮Ѝ р∟ ☼ ​

ᴾἬצ ѡ ​ ᾼ21-33%ȲẔМ֯Є​ МȲ14-18Ɫѻ ᾼ Ѭ
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◕Ȳ֯19-20 ҫϚצ Ѭ ◕ȲѹЄ​ᾼ ד ὑЊ​ế ​ᾼ ֯

​›Ȳ ⇔ế ⇔ ȲױⱢắẞ ϩד ạἬі Л֝ ⇔ᾼр∟ ☼​ȴ 

 

ѝоЄ ѷ ᴔ ᵓӣNCDRү ∂ Ȳ ⁮֮ ҟ

ᾼ(1991-2020)ד30 ​иӁ ᴩ ( 4-2)Ȳ Ὠ ӱ ѝ Ѭ ᾼ ​

ѻ Мὑ ủ(6-8ѣ)Ȳӂᶁѡ Ѭ Єὑ16 mm/dayȲױ ὨӼᵂⱢӐ

ὑὑ7-8ѣ ᴩ П Ṽ ȴ 

 

 

4-2 ⁮֮ 4ủד1991-2020 Ѭ иӁȲ ᴥϮṔᶮⱢ ѝѬ ᴯ

ȴ(ẃ :ѷ ) 

 

Ӑ 3.1.1ᾼ֮ иέѠᾎȲʌ Ԓ ῺХ(2018-2022)דᾼ7-

8ѣԌ ⁮ ѝѬ ​ѡ ᴩ Ȳ ẔиכХЄѻ щ Ṇ (ῶ4-1)Ȳи

Ѡהѻ ѿ щ ᾓ ⱢѻȲẔ ​щ ѿϢЏṿӣ֮ щ ѻ

ᵒ Ȳ ᵅ ẃᾼѬ ḝѹ ѡ ֵȲᵀױ ᾓ ᾎ ᴩ

Ȳ╝Л Ȳᴫ⁮ ☼щ ᶮ ϯȲ Ѝӂᶁѡ ​ Ҡѿ ẞ56.66 mmȲ

ᵀ ᴫ⁮ủ Ȳ ᶝ֮ ☼ᾼ₣᾿ Ȳ╝Ӑ ѿ ѿцы

ӂ◦ ᴩиέȴ 
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ῶ4-1ῺХד ⁮ ѝѬ Ѭѡ щ и ц Ѝӂᶁѡ ​  

 Ԍד

ѻ щ Ṇ (ѡ ) 

⁮Ѡ

ṆҖ  

ҵ

☼ȳ ᵅ  
 

ыӂ◦

 
ᴫ⁮ ☼ 

2018 7/14 

7/1-7/3ȳ7/19-

7/22ȳ8/14ȳ

8/23-8/24 

7/24-7/25ȳ

7/27-7/28ȳ

8/5ȳ8/8-

8/10 

8/4ȳ8/6 8/27-8/29 

2019 8/30 

7/2-7/3ȳ7/19-

7/20ȳ8/1-8/5ȳ

8/9-8/10ȳ8/20ȳ

8/25ȳ8/29 

  

7/6ȳ7/8-

7/10ȳ7/21ȳ

7/27ȳ8/11-

8/18 

2020  
8/1-8/4ȳ8/21-

8/22ȳ8/31 
 

7/19-7/20ȳ

7/23ȳ7/28ȳ

8/6ȳ8/14 

7/2ȳ7/26ȳ

8/26-8/27 

2021 

8/10 7/20ȳ7/23-

7/26ȳ8/1-8/7ȳ

8/21 

 7/13ȳ7/15ȳ

8/11ȳ8/25-

8/26 

7/29-7/31ȳ

8/8-8/9ȳ8/14 

2022 

7/14ȳ8/10 7/1-7/2ȳ8/2-

8/3ȳ8/17 

8/29-8/30 7/15-7/17ȳ

8/4ȳ8/7ȳ

8/10-8/13 

 

Ԛ 
5щ 

5  

49щ 

21  

10щ 

5  

22щ 

15  

27щ 

12  

ӂᶁѡ

​  
38.5 mm  32.3 mm 23.1 mm 56.7mm 

 

4.1.3 ыӂ Ԉϯ ѝѬ ​ ҭṶԈиέ 

Ӧῶ4-1֢ щ Ṇ Ἤ ᾼ ϚḔиέȲ 10щᾼᴞ

ӂᶁ( 4-3)Ȳֽ֝› ɦ ⁮ Ϣ (1/2)ɧ ὨȲ

ӐׁשṅМ ᾼứ ╥ Alpert and Rabinovich-Hadar (2003)ѝ МἬ

ҏᾼѻ ᵒ ѠהȲ ᴴ ⇔ȳ ᾼ Ғѿц ⇔ϯ Ἠ

═ᾼ ȴ Ὠ ӱӞУ ὑϱр10צṖ (ᴫ )ᾼ Ȳѹ ѝ ӞУ

ᴿᾼṖדצ Ȳ ὑ 13-14 ὂ ӞУ ȲЍϱ ὑМр 12

Ȳᴴ ≡ ᾼ оȲѹ ϯצ⇔ ᾼ Ȳ Ѝ ᴯὑ ѝ

Ѭ Ѭ вȲϱр8 Ṗצ (ὧ )ᾼ ȲѹṖ ד ὑỏ Ѝ ⁬Ȳ

ᴟМр12 ẞ Ȳ Ѝṳ Ὑ ᾼ ☼ᾼ Ӣȴ 

 

4-3МȲҳ ֯ ѿ∟Ȳὑр∟צ ​ᾼ ȲЍϱ ὑ14

☼ Ở ȲӦ ☼ Ṇ ἏЍ Ȳᾘ Ѝị ᾼ Ṇ ϩᵂӣ

Ȳ ☼ Ḇᶙ Ȳὑϯр 16 ֯ӞУȳ ѝц Ѝ Ҡѿכẞѡӂᶁ
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Њ ​ ẞ Ȳ֯ ​ ∟ȲЍ ᾼ צ › ⱢЍ ᾼ Ȳ

ᴖӂ ֮ ᾼЍϱ ֯ Ɫ ∟ȲצϚᾌ Ѭᾼ ӢȲ ​ ẞ14 mm/hrȴ

ѝếӞУ֮ ỏ ᾼЍ ӪщᾼṖ Ȳ֯ЍṖП ᾼ Ѝȳ ѝцӞУ

֯20-00 צ ​ᾼ Ȳ ⱢẒῖЍ ὑЍṖ ֥ Ӣᾼ ​Ȳᴖϭ

ѿ Ѭ ᾼ Ѝ Ѭ ⇔ ЄȲ ​ ꞋЄὑ4 mm/hrȴ 

 

4-3 щ Ṇ ϯȲ Ѝȳ ѝȳӞУцЍϱᴞ (Ӧϱ

ᴟϯ)ᾼ ⇔ȳЊ Ѭ ц ȴ 

 

4-4 ӱ ᾼד2018 Ԉ֯ϱр 10 ᾘ ֮ Ɫ ;Ѝ

Ṗ Ϸ Ở Ȳв ӂ ֮ ⁄ ═ ᾼ Ȳ11 ⁮ӂ ֮ Ϸ Ɫ

ᾼ Ȳᴟϯр 14 ẞ Ȳ֝ ὑ ѝ Ѭ в Ởצ ​ᾼ

ӢȲ Ѭ Њ Ѭ ⇔ὑϯр16 ẞ mm/hrȴỏ 12פּ Ɫ ц

Ѝ ∟Ȳ ѝ֮ ЍṖ ᾼϭצ Ѭᾼ ӢȲ ⱢẒЍ ὑЍṖП כ ֥

Ἤ ȴ 
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ד2018 4-4 ԈϯȲ ế ⁮ᴞ ​ȳѩц ֣

иӁ ȴ 

 

 4-5 ӱыӂ◦ ᾼ 22ѡӂᶁ Ȳד ὑ ᾼщ

Ṇ Ȳắẞ ᾼ Ȳщ Ḇ ứȲҳ ѩ ȴ ὑϱр

10-11 Ѝϱ Ȳּפ 12-13 ӞУế ѝ Ȳ ד ὑ ᾼщ

Ṇ ϚЊנ Ȳ ЍЬ ᾼ Ӣȴ 

 

ҳ ὑыӂ◦ ᾼщ Ṇ ԈϯȲ ​ᾼ ᶧ ὑрצᴿȲѹҬד

∟Иצ ​ᾼ ӢȲὑỏ Ѿḥצ ​ᾼ Ȳ Ҡ Ϸ╥ѡӂᶁ ​ ד

ὑ Ԉюᾼ ȴ֪Ӧ Ѭᾼ ᶧ Ҡѿ ☼ Ṇצ ἏЍ

ᾼ Ȳ֪Ɫ Ѭ Є ᾼ ϩ Ȳ Њ Ѭ Є ᾼ Ӣᴴ

֣ᾼ ȲᴟὑЍϱ ὑ17 ֣Б › Ȳ18ᾼ ​ế› ⱢẒᾌЛ

֝ᾼ ​Ȳᴖ Ѭ ᾼ Ѝ ד ὑ ὑр∟ Ѭ ⇔ Ȳ Ɫ
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Ϡ ⱢⱢЍ ҵȲ ѡᾼ ☼ Ϸ Ȳנ ᾘ ᾼ Ҡѿ

ἏḆЍ ȴ 

 

4-5ыӂ◦ щ Ṇ ϯȲ Ѝȳ ѝȳӞУцЍϱᴞ

(Ӧϱᴟϯ)ᾼ ⇔ȳЊ Ѭ ц ȴ 

 

 Ӧϱ иέ Ὠ ῀Ȳ ⁮֮ ֯ щ ԈϯȲ Ѝȳ ѝцӞУ

Ṗ ד ὑ ϱр8-9֯פȲּנ Ở Ȳᴖ ֯פּ

12ὑᾘ ֮ Ở Ȳ ​ѻ ắẞ֮ᶮ ᾼ Ȳ ѝ֮ (

Ѝȳ ѝ ) ​ֵ Мὑ15-17ȲЊ ӂᶁ Ѭ ⇔ὑױ mm/hrȲ 8פּ

ᴖЍ ֯р∟ Ѭ ∟ נ ⱢЍ ⱢѻȲᵀЍ ȲѹЍ ֯

צ20-23 ϡ ◕ᾼ Ѭ ӢȲױ ⱢẒЍ ὑЍṖП ֥Ἤі ᾼ ☼

​Ἤ ȴᴖ֯ыӂ◦ ᾼ МȲṖ Ь ᾼד ὑ Ȳנ

ѹ ᾼ Ϸ щ ᴿȲᴖד ☼ ᶶȲὑ 10 Б Ϥ

ᴟЍϱ Ȳᵀ֯ Ӣ ​›Ȳ ѝ֮ צ и ⱢЍ ᾼ ȲᴖЊ

ӂᶁ Ѭ ⇔ ӱ֯ 16 ẞ Ȳѹ Ѭ ⇔ѩ ԈϯԛḆ Ȳӂᶁ

Њ Ѭ Ҡ 12 mm/hrȲὑЍ צ ᾼ Ѭ ⇔ Ϡנ צ ᾼṖ ҵȲ

נ Ϸ╥ ᾼ֪ Ȳᴖנ ếỏ ḥצὙ Ѭᾼ Ӣȴ 
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4.1.4 щ Ṇ ѡỏ о 

4-6МХ ӣᾼиέ ȲӦ ѝѬ ϱ ᴟϯ иᵑⱢ Ѝȳ

Ѝȳ ѝȳӞУếЍϱᴞ Ȳ ϚḔиέ ֮ ד2018-2022 Ȳ

щ Ṇ ϯᾼ ѡỏ Ȳױиέ ӣῶ 4- 1 Мᾼ 10щ 5

ϯЊ ᴩиέȴЍϱ Ȳ Ӑװ о Ϣ Ὼᾼ ȲӪ

щѿᴫ цὧҖ ⱢѻȲᴫ ѻ ╥ắẞ ᾼ Ȳᴖỏ ѻ ѿὧᴟὧҖ

ⱢѻȲѻ ╥ắẞ ᾼ Ȳױ ѡ Ϛצ ἤѹ ᾼὧҖ ȲӦ

ὑᴯὑ ṭЍЍ ᾼҏЍЀȲ דצ ᾼЍ Ȳ╝ὧҖ Ҡ ӦЍ

Ἤ ȴӞУ Ӽὑ ṭЍЍ ЍṖ ȲӦὑ╥֢֣Ѝ ᾼ Ȳ╝Ѝ

ᾼ Ḇ ѹ Ȳỏ Ѝ ѿὧҖ ⱢѻȲЄֵ Єὑ2 ms-1Ȳᴖ

Ṗ ᾼ Ӣ֯נϱ 10 П∟Ȳѹѿᴫ Ɫѻȴ ѝ ᴯὑ ѝ Ѭ ᾼ

ϯ ȲӪщצṖ (ᴫ⁮ )и ПҵȲ Ҡѿ ὧҖ ᴾ14%פּצȲ Ɫ

ắẞ ѝѬ ᾼ Ἤ ȲӦὑ ᴯ ᴯ֯ЍṖ Ȳỏ ắẞᾼЍ

Ὑ Ȳᵀ ד ὑӞУ ȲѿὧҖ Ɫѻȴ Ѝᴯὑ ѝѬ

Ѭ Ȳ ὑ ṭЍҿ Ѝ Ȳỏ ֣ Ϛ ȲắẞЍ Ὑ Ȳ ֣ѿד ứ

ᾼҖ ếᴫ⁮ ⱢѻȲᴖӪщᾼ ֣ Л ứȲ Ϡắẞ ỏ ч֣ᾼṖ (ὧ

⁮ ) ҵȲ֯ҖҖὧ֣ ϱȲϷ צ ᾼ ӢȲế ѝ ᴿד ὑϚ

₤ᾼҖ ȴ Ѝ ⁄ᴯὑ ṭЍᾼҫϚ Ѝ ȲẔМѡỏ о

Ϸ╥ ȲӪщṖ ѿᴫ⁮ Ɫѻ;ỏ Ѝ ѿὧҖ ⱢѻȴЍϱếӞУ Ӫ

щᾼ ד ὑỏ Ȳ֝ ѝȳ Ѝế Ѝ ⁄╥ỏ ȴ 

 

Ap3

 

7-8ѣԌד2018-2022 4-6 щ Ṇ ϯȲ ЍϱȳӞУȳ ѝȳ

Ѝế Ѝᴞ ѡỏ ῧ ȲӪщ Ɫ9-17 LT;ϱⱢ20- ѡ4 

LTȲ ᴥⱢ (ms-1) ȴ ЄЊ╥ Ӣ ( %)ȲиᵑⱢ7,14,21,28,35%ȴ  
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4.2ҭ ה иέ 

ⱢϠ ⁮ ᶝ֮ ☼(ЍṖ ) ȲӐׁשṅ WRF ה ᴩ ҟ ҭ

Ȳ Ϛ Ɫ ᾼщ Ṇ Ȳ Ɫ2022/8/29~30Ȳ ϡ

Ɫыӂ◦ щ Ṇ Ȳ Ɫ2021/8/25~26Ȳ ᶝ֮ ☼ᾭᾓȲ

έ ⁮☼ ᾭᾓế ⁮Ӏ ѿὧἋᴼẞӞУᴟ ѝѬ ᶝ֮ ☼ȲϷ ╥⁮ќ

☼ᾼ ȴⱢϠиέ ☼ ᾭᾓȲṿӣ ☼ה ₣᾿ ⇔ ế ᾿₣ה

( 4-7) ᴩиέȴ 

 

 

4-7₣᾿ иέ ӱ ȴ 
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4.2.1 2022/08/29-30 ҭ иέ 

ᵓӣWRF ה ᴩ ҭ ☼ ế₣᾿ иέȲ2022ד 8ѣ29ѡ Ẃ

֮ щ Ɫ щ ₤ Ȳ8/29☼ ӱȲנϱ8:00LST֮ Ɫὧ

ȳ ⱢὧҖ Ȳѻ Ɫ Ỵ Ȳὑ 4-8(d)~(f)Ɫ29ѡנϱ10:00 LSTᾼ☼

Ȳ֮ ᴟ ⇔925hPa⁮Җ Ɫᴫ ế ⁮⁮ Ɫᴫ⁮ Ȳ850hPa⇔Җế

⁮ ѻ ὧҖ Ȳᴖ₣᾿ иέ ⁮⁮ ֪ы Ɫḛ ☼Ȳ

֮Ɫϱс ☼Ȳ ӱ⁮ Ỵ צ Ở ☼ ӢȲ ☼ ẞ 850hPa⇔Ȳ

Ὼ ѝѬ Ѭ ⁮ ѻ Ɫᴫ⁮ Ȳ₣᾿ Ɫḛ ☼Ȳ ӑ Ӣ ​Ȳ

4-8(g)~(i) 16:00 LST⁮Җ ế⁮ Ѭӂ צ ֥ ὨȲҖ Ɫᴫ

Җ ȳ⁮ Ɫᴫ⁮ Ȳ ֥ᴟ ⁮М ӂ ֮ Ȳ Ὲ 925hPa֥∟ἏЍ Ἃ

ȲOὑ ⁮⁮ צ ᾼϱс ☼Ȳ צ ​ᾼ ӢȲ ѝѬ Ѭ ⁮ 925hPa

ế 850hPaצЛ֝₣᾿ оȲὑ ϱ 4-8(j)~(l)18:00 LST₣᾿ ֪ы

ӦЍ ᵬϯị ȲἬѿѻ Ɫḛ ☼ᴟ18:00​ӑ Ӣȴ 

 

(a)  

 

(b)  

 

(c)  

 

(d)  

 

(e)  

 

(f)  
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(g)  

 

(h)  

 

(i)  

 

(j)  

 

(k)  

 

(l)  

 

4-8 WRF 8ѣ29ѡПѬӂד2022 ( Ȳ ᴯm s-1)ц₣᾿ ⇔

( ᴥ Ȳ ᴯm s-1)ȴ 

 

Ṽ 4-9₣᾿ иέ WRF Ȳ ḕЊ Ȳ όѻ ṿ

ӣ 24 Њ ᾼόӂᶁȲḕЊ ό ҟόӂᶁ ҏ όѿ ю ᴩ

ᴩиέȲṳ Ṕὑ ςπЈѿ₣᾿ὑ֮ᶮȲ20228דѣ29ѡ ᶧԝ иέȲ

⁮⁮ Ỵ֮ 08:00~10:00LSTⱢ Ỵ Ȳ₣᾿ ☼ὑ ỴᴟӞУצ ☼Ȳ

☼ ⇔Ɫ800~1000еѐȲЍ Ṗ ЛὙ Ȳр∟в ֮ ֪ы ϱс

☼ Ȳṿ ꜜ с ȲּפⱢ 2000еѐȲ12:00~16:00☼ ☼ᴯὑӞУ

ᴫ⁮ ȲЍ Ϸצ ᾼṖ ☼ȲӞУצϯ​ Ȳὑ ϱ20:00ỞӦ֣Ỵ

Ɫ Ỵ Ȳѻ Ѝצ ☼цד ᴯ ᵅὑӞУᴟ ѝѬ Ѭ צ

​ Ӣȴ 

 

   












































































































