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Мѝ  

Ὲ ẁЄ Ϯ ᾼ Ȳ╥щ щ

Ӑ Ȳӭ› ֮ Ὲ ѻ ╥ѿ╟Ὅ Ὲᾼ ѝ

(Radiosonde)ѿậ ₣᾿֢ Є Ȳ ᶝצὰ ȳῧ ȳӘ цὧḘȲῈ

צ֯⁄ еȳ⅜ὧц Ȳ֥ Ԛ7צ Ὲ ȲӦὑ Ὲ╟Ὅᶾ ᾼ

╟Ὅ ᾼᴕ Ȳ ᶝБ ᴞ Ὲ╟ὍṆ ṳ ὰ ᾼ Ὲ

╟Ὅ ᴟ Ṿ ѿцῧ Ȳ Є ᾼ ᵃ Ὲ (MinisondeȲ

storm-tracker)Ϸ ẁМᵅ Є ᵓᾼЏẓȲצ ѐ⇔⇔ ẞМЊѐ⇔ Ḗ

ẃᵭ֥ ֮ᶮᾼ ᾓȴӐ ϡד WRF ה ᴷү Җ

֮ р∟ ​ ҍủЄ​ Ȳѿиέ ֮ Җ Ὲ ὑ ᾼה

ἤȲṳḆ Ὲ Ὲ ᶾ Ȳѿ ү ֮ Ὲ

ᾼ ȴ 

 

 

ֿ Ὲȳ ѩ ȳ ԓ ԛиέ  



Abstract 

Air observation provides information on the three-dimensional structure and 

movement of the atmosphere, which is an important basic data for weather monitoring 

and numerical weather forecasting. At present, high-altitude observations in Taiwan 

mainly use Radiosonde to obtain vertical layers of atmospheric data. Central Weather 

Bureau(CWB) has Banqiao, Hualien, Yongkang, and Dongsha, while the Air Force has 

Magong, Pingtung, and Green Island. There are a total of 7 operational sounding 

stations at Taiwan. Due to the improvement of sounding deployment technology and 

the consideration of the deployment environment, CWB has developed automatic 

sounding system (ASS). The ASS system and plan to transfer the sounding 

deployment of the Banqiao Meteorological Station to Pengjiayu and Hualien 

Meteorological Stations. The Minisonde (storm-tracker) of National Taiwan University 

also provides a favorable tool for the middle and low layers of the atmosphere, and 

will take a comprehensive view of the scale Extend to small and medium-scale 

requirements to match the current situation of Taiwan's complex terrain. In the second 

year of this project, we plan to use the WRF numerical model to evaluate the afternoon 

thunderstorm case day in northern Taiwan, analyze the sensitivity of the northern 

Taiwan radiosonde data to the numerical model to give support the synoptical 

observation is necessary or not. This project also give update the latest international 

radiosonde high-altitude observation technology to renew the strategies of sounding 

data network in Taiwan area. 

 

 

Keywords: radiosonde, intecomparison, ECMWF ERA5 global reanalysis data
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М ѝ  Ὲѩ ȳ ԓ ԛиέ  

 ṅӭᾼשׁ

Ὲ ẁЄ Ϯ ᾼ Ȳ╥ ѐ⇔щ

щ ᾼ Ӑ ȴӭ› Ἤ ἤᵂ

ᾼ Ὲ Ȳ ϢЏ ᵂ ֞ Ὲᾼ ѝ (Radiosonde)

ѿậ Є ȴӦὑ Ὲ╟Ὅᶾ ᾼ ╟Ὅ ᾼᴕ

Ȳ Б ὰ ᾼ Ὲ╟Ὅ ᴟ Ṿ Җ Ȳ֝

ᾼᴞ Ὲ╟ὍṆ Ȳ ֥ Є שׁ ᾼ ᵃ Ὲ

(MinisondeȲἨ storm-tracker)Ȳ ṜϠ֯ ᾼ ֮ᶮ

ϯȲ ὑМᵅ Є ᾼ ḖȲ ᵓ֮ ѐ⇔

Џẓ ӣὑМЊѐ⇔ȴ 

Ӑ ⱢẒ(Ἃ ᴞ ד(111 ᾼ ϡד⇔Ȳ

TECO-2022 WMO ᶾ ѝԈМᾼ Ȳѿ Ở

(edt)ה П έ⇔иέԓ(2022)דὰ Ṿ Ὲ П

ȲӐׁשṅϷ έ ꜜ в֢(ὰ ȳ Ṿ ȳ ȳῧ ȳ⅜ὧ)

Ὲ ếԓ ԛиέ (ERA5) ү ֮ ᾼԓ(2022)ד

ȴҫ╚ Җ р∟ ​ ὧҖ Є​ Ȳ WRFẃῴ
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Ḕ ᴷҖ Ὲ ᾼ ᾼה ἤȴ 

 Ὠכṅשׁ

(Ϛ)WMOᶾ њҌȳד ѝ  

6 ms-1 ᾼϱс ȲҠⱢ Ὲ ᾼ ⇔ếד ⇔

ẁṜ ȷ5 ms-1ᾼс ֥֯ ☼ ӂ☼ ⇔ ϯᾼ

ȴ ӣеהҠ ӣὑ Ὲс ᾼ ȲᵀϯῶⱢẕ₤

ἤ ПῺᴿ : 

 

 

 

 

 

 

 

 

 

ὰד2021 ȳῧ ȳ еȳ⅜ὧц Ὲиέ ὨȲԓ

ӂᶁсד ȲӦЄᴟЊṼᶧⱢὰ ȳῧ (ꞋЄὑ6.0 ms-1)ȳ⅜ὧȳ

ец (ꞋЊὑ6.0 ms-1)ȷὰ Є(Њ) Ɫ2(9)ѣᾼּ(5.7)6.6פ 

ms-1Ȳῧ Є(Њ) Ɫ5(12)ѣᾼּ(5.8)6.8פ ms-1ȴс ᶁ ֥ϱ

WMO∂ ȴ 

(ϡ)иέὰ Ṿ Ὲ П  

2000еѐѿϯ Ὲ Ȳ ֽϯȸ 

(1)֢ ѣԌӂᶁ ֵⱢ(7ȳ9ѣ ҵ)ὰ ὑ Ṿ Ȳᵀ֯250̡

500 mѿϯȲὑ1ʲ4ѣ 9ʲ12ѣ Ȳ╥ὰ ᵅὑ Ṿ Ȳᴖ

֯500 mѿϱȲ⁄╥ὰ ὑ Ṿ Ἠϡ῏ ЛὙ ȴ 

(2)֢ ѣԌד ⇔ѣӂᶁ Ὼ0Ȳᵀ6ʲ9ѣ Ȳ֯500 mѿϯ

ᾼ ᵅ Ȳὰ Ṿ ᵅϠּ10̡פ 15%ȴ 

(3)ѿ ῈсῈ1ּה∟ᾼ Ϛ ȳ цד ⇔

֥ѩ(ϯ )Ȳᵧ ֯ ủ ȲяẔ╥6ʲ8ѣȲҙ Ṿ ᾼ

֥ѩ( ᴥ᷉ )Ὑ ὰ ЄϠּ2פʲ3 gkg-1Ȳᴖᵐủ

֥ѩ ᴿ √ ȴ 

 

 

 

 

 

 

 

 

 

 

(Ϯ)ԓ ֢ Ὲ Ὼ֮ ERA5 Ὲ (ERA5- Ὲ ) 

ERA5 Лὔᵧ ᾼᶝ ȴẂֽ ⇔

ѿц ֯₣᾿Ѡ֣ϱᾼ ⇔Ȳᶺ ERA5 ὑ ֮

Ὲ ὨȲиέϱ Ὲ ὑ ꜜ в(2000еѐѿϯ)ᾼ Ὲ
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ἤȲERA5 П Л֯׀ ἕ ᾼ ȴ 

(ҳ) ϡ҅ ᵃ Ὲ ἤ Ḃ  

Ḃ Ҕ╗ ѱḂⱢϯ ѿ ы ᾼ ȳ Ғ

’ ҵ ȳḂӣ ᴃ ȴ 

(Х) Ὲ╟Ὅᴯ ᾼ  

Ὠ ӱȲ ҵ֝оὰ Ἠ Ṿ ῈȲ ​ᾼ

Ȳ Ὲ иӁἨ ⇔Ȳ ạ צ ȲяẔ֯ừ

⁮ Ѝ Ὑצ ​ᾼὧҖ Є​ МȲ Ὑ Ȳ֝о

Ṿ Ὲ∟Ὑ ȴ 

(г) ֥Ẓדᾼ ᴷȲᶺ ∂ ’ ѐ⇔ᾼ CWA Ṿ ὧ

Ḙ ѿц CAF е ֮ᾼ Vaisala RS41 Ȳ ᾼ Ὲ

ḂӦ ₤ Ὲ ꜜ ậ҅Ȳ ᵅ Ḋ ӣȴᵀ╥Ҡѿ Ṝ

ү ᾼМЊѐ⇔ Ḗȴ 

∂ Ṷ  ∂ Ṷ ȴ 

ẓ ӣ

ᶮ 
Ἃ Ϛד ὨȲכ ᴷὰ Ὲ ᵂ П ȴ 

Ḇ Ὑ Ḇȴ 

∟ ֪ ∟ȴ 

ḆἨ ∟П

֪  
ȴ 
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в ȸ 

Ϛȳ ￼ иέ 

Ὲ ẁЄ Ϯ ᾼ Ȳ╥щ щ

Ӑ Ȳӭ› ֮ Ὲ ѻ ╥ѿ╟Ὅ Ὲᾼ ѝ (Radiosonde)ѿậ

₣᾿֢ Є ȲМҶ ὰצ ȳῧ ȳὧḘ ᴩ00Zȳ12Z ╟ὍȲѿц

Ә ц⌡╡ ᴩ ἤ ᾼ╟ὍȴῈ צ֯⁄ М ᾼ е ȳ⅜

ὧ ѿцὧ⁮ ᾼ ᴩ00Zȳ12Z Ȳ֪֥ױ ֮ Ԛ7צ ứ

Ὲ ( 1-1)Ȳ Ὲ ᾼ Б ế (Ừ ὭȲ 2005 )ȴ 

Ӧὑ Ὲ╟Ὅᶾ ᾼ ╟Ὅ ֮֮ᾬ֮ Ḃ ᾼᴕ Ȳ ֥ ѷꜜ

(WMO)ѿ ᴩ гװԓ ἤ ineter-comparison♄ Ȳ Хד2010֯╥װМ

ᴫ⁮ᾼ ᴂ Yangjiang(WMO,2011) ( 1-2)ȴ ֮ ϱ ϝ Ὲ Б֯2000דἉԓ

ⱢῨ  Vaisala RS41 Ὲ radiosonde)ȲױҵМҶ ᾼᴞ Ὲ╟ὍṆ

(auto launch)Б כ3ѣᶙד2022֯ )ן 1-3)ȴὰ ȳῧ Ὲ иέ(☻ Ȳ

109) Ӧ ֥ҏ Ὲ ₣᾿ϯ ⇔∟Ȳӣѿ ᴷ Ὲ Ȳ ḕ

5ȳ6ȳ9ȳ10ѣὰד Ὲ ᶁὔ ֫Ӑ ȲᵛҠ ỰӖ ᾬȳеԚׄԓ

ᾼ ȴ Ὲ ֪ Ὲ ☼ צ Ὲ ֫ ֮ Ἠ Ȳ דכ ᴯ

йȲ צ  ϩ Ȳӑ כ ϺȲᵀ╥ Ӣᾼׄԓ ᵺ Ὲ╟ᵂȲ֪ױѝ

оЄ ắ МҶ ᶙכ Ὲ иέ(☻ Ȳ2019 )ȴ   

֪Ɫ ᾎ ϢЏ ᵂ Ȳ ֯Ὲ Мᾼᵶ ‍ ᵅȲҬפּצ

0.000524%Ȳ Ὲ М ậ ȲכӐҠ ѩ ᾼ   ȲЛẓ Џ ậ

ȴ Ϸ╥Ϛ ἤ ȲẔо ἤ Л♄ Ȳ ᾭ ϯЛ Ẕ҃а Ἠо֥ᾬ

֥Ȳ ѾḥצỆ Ἠ῏ о֥ᾬᶮ ȲἬѿ Ϛ ╥ѿ Ȳ᾿ẞ֯׀

7ѣ10ѡȲד1908 ᾬ ὗҼ И װ оϠ ȴӭ›Џ ậᾼ Ȳѻ

ѿᵶצ ᾼщ ᵂⱢ Ȳч ᴩ ои Ȳ ∟ᵓӣ♄ἤⱦ ᴩᵮ  Ȳ

ẞ ȴױҵῈиᾎế оᾎϷ╥ ӣᾼ ậ ᾼѠᾎȲ Ẓ ậѠᾎ

ẞ99.99%ᾼ ȴӭ›Ȳ ѻ ẃ ׀ ế ȴ֝ ԓ

רּ֪ ╥ѷꜜ Є ҏ ȲᵀῺדẃּר ֪Ɫ ᾎ Ӣ

ᾼ ỵ Ȳṿ Є ȷᴖ ϡЄ (қ )Ȳ⁄╥ Ể ạ Ȳ

ᾎҏЀȲ ԓ ẁЛ Ḗȴ֪ױ ᾼю ᵂ ҏѿц Ὲ ᵂ

֮ вӖ ᶝ ạ ╥Ӈ ᴕ ֪  

МҶױ֪ (CWA) ᴷế ∂ Ȳὰ ᾼ Ὲ╟Б֯2022דМ

ע ᴟ Ṿ ( 1-4)Ȳױ Є Є דּ Ṇ ᾼ ᵃ Ὲ (ϭ

storm-trackerȲѿϯ ST) ( 1-5) Ὼ1200װ RS41W ₤ Ὲ ѩ Ȳ

ế ӣ Є ϯ Ȳ ẁϠ ֮Мᵅ Є ᵓᾼצ Ὲ Џẓ(Ὥ Ȳ

2020)ȴ ֥ѿϱ ᾓȲӐ ѐ⇔ Ḗ ẞ ֮ᶮ ḖᾼМЊѐ⇔

ẃ иέ ֮ ֮ Ὲ ἤȲṳԛ֫ ԓ Ὲ Ὲ ᶾ

Ȳѿ ֮ Ὲ ᾼ ȴӐ ṅשׁ ứ ᴩẒד: 

Ϛדӭ Ȳ╥ иέԓ Ὲ ᶾ Ȳѿцᶙכ ֮ ד Ὲ
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ᾼиέȲ έ⇔Пԓ ԛиέ (ERA5)ᴯ ὑ П₣᾿

ṳиέ ѩ Ȳ ᵃ Ὲ (minisonde,storm-tracker)ᾼἤ Ӕế auto -

launch ү ֮ ӣȴ 

ϡדӭ ╥ ҏ ֮ ᾼ Ὲ ếῈ έ⇔ᾼ ếҠ

ᴩἤȲѿ Ṿᵂ Ȳ ֥ ֮ Ὲ ᾼ ȴ

Ӑד⇔ᶺ CWA Єύ (2023/10/13)ѿц CAF е Ὲ (2023/12/21)Ȳѿц

NOAA 1905-2023 Integrated Global Radiosonde Archive (IGRA)ԓ Ὲ ( 1-

6)Ȳ ֥Ẓדᾼ ᴷᴩ ế иέѩ Ȳᶺ ∂ ’ ɦ ѐ⇔ɧᾼ CWA

Ṿ ὧḘ ѿц CAF е ֮ᾼ Vaisala RS41 Ȳ ᾼ ῈḂӦ ₤

Ὲ ꜜ ậ҅Ȳ ᵅ Ḋ ӣȴᵀ╥Ҡѿ Ṝү ᾼМЊѐ⇔

Ḗȴ 

 

 

1-1  ֮ RADIOSONDEᴯ ᴯ(2022ѿ›) 
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1-2  М ᴫ⁮ᾼ ᴂ Yangjiang (WMOȲ2011) 

 

 

1-3  МҶ RS41 radiosondeᴞ ╟Ὅ  (2022/2/27Ȳὰ ) 
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1-4  МҶ Ṿ RS41 radiosonde╟Ὅ▐ (2021/6/2) 

 

 

1-5  Є mini-radiosonde(STORM TRACKERȲϱ)ế Vaisala RS41(ϯ)ȴ 
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1-6: NOAA 1905-2023 Integrated Global Radiosonde Archive (IGRA)ὧṸ Ὲ  
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ϡȳׁשṅѠᾎцכὨ 

(Ϛ)WMO ᶾ њҌȳד ѝ  

Ӑ WMOᶾ ѝԈ[Guide to Instruments and Methods of Observation (WMO-

No.8)Volume I, Chapter 12]12.7.2[ѿϯ (1)ȳ(2) ] [Guide to Instruments and Methods 

of Observation (WMO-No.8)Volume III , Chapter 8]8.2.2[ѿϯ (3) ]Мᾼ ∂ Ȳԛ

иέ2021ד в ῈἬ [ѿϯ (4) Фד[  

(1) Ṽ ᾼ ế ἤȲ Ὲ ᾼ Ȳѿ5~8 ms-1ᾼс Ȳּ40 פ и ὂ

16 еṭȳ90 и ὂ  30 еṭѿϱᾼ ⇔ȴЄּ6 פ ms-1 ᾼϱс Ȳ ҠⱢ

Ὲ ᾼ ⇔ếד ⇔ ẁṜ ᾼ ȴ 

(2) с 5~6 ms-1Ȳ ֥ ☼ ӂ☼ ⇔ ϯᾼ ⇔ ȴ 

(3) Ӧὑ ֯сῈ М ᾎ’═ ₤ȲṳḥצϚ Ҡ ӣὑ֢ ѐЉếᴞӦсϩᾼ

еהȲṜѿῶ (Ҕᵶ )ᾼϱс ȲᵀЬצῺᴿᾼẕ₤ἤ Ҡẁ

ᴕ(ῶ2-1-1)ȴ 

(4) ╥ ἨῈ ῈȲс ᶁ ֥WMO∂ ȴὰ ȳῧ ȳ еȳ⅜ὧ

ц Ὲиέ(ῶ2-1-2ȳ 2-1-1) ӱȲ ԓדӂᶁс ᴖṕȲӦЄᴟЊṼᶧⱢὰ

ȳῧ (ѿϱꞋЄὑ6.0 ms-1)ȳ⅜ὧȳ ец (ѿϱϮ῏ꞋЊὑ6.0 ms-1)ȷ

ὰ /ῧ Є(Њ) Ɫ2(9)ѣ/5(12)ѣᾼּ(5.7)6.6פ ms-1 /6.8(5.8) ms-1ȴ 

דҵȲ2022ױ ủ(8/8̡ 9/13)ᴯὑ ▼Ὥὧ⁮ LindenbergἬ ᴩᾼ Upper-Air 

Instrument Intercomparison Campaign (UAII-2022)ȲӐ ѻ═Ϣὑ֝8דѣ22›Ἇ

֮ ( 2-1-2)ṳ├ ѻ═Ϣ Dr. Ruud Dirksenȴ202310דѣῴ ѻ═Ϣ

ԛ›ἏѡвӠ שׁ ṳ Dr. Ruud Dirksenԛ⇔ Ȳ ῀ UAII -2022 ᵫ

ᶶҠ ὑ2023 11דѣе Ȳֽ б Ȳ ὑӐ Ѐ ᵫȴ 
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ῶ2-1-1  WMOᶾ ѝԈἬԝ֢ ѐЉ Ὲ ᾼẕ₤ἤ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

ῶ2-1-2  в֢ Ὲ ד2021 Ὲϱс ѣӂᶁ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

үד2021  2-1-1 5 Ὲ ֢ѣԌӂᶁϱс ȴ ᴯ ms-1ȴ 

Jan 6.43 5.91 6.00 5.75 5.83

Feb 6.60 6.11 5.83 5.76 5.57

Mar 6.55 6.48 5.87 5.64 5.56

Apr 6.55 6.00 5.78 5.72 5.66

May 6.07 6.77 5.73 5.90 5.64

Jun 5.97 6.27 5.66 5.73 5.63

Jly 5.97 6.12 5.59 5.86 5.69

Aug 5.88 6.02 5.56 5.79 5.58

Sep 5.73 6.15 5.49 6.17 5.60

Oct 5.99 6.16 5.59 6.17 5.57

Nov 6.28 5.87 5.48 5.83 5.46

Dec 6.32 5.80 5.50 5.54 5.81

AVG 6.20 6.14 5.67 5.82 5.63

stddev 0.28389 0.2595 0.16243 0.1786 0.10143
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2-1-2  ▼Ὥὧ⁮ Lindenberg Upper-Air Instrument Intercomparison Campaign 

(UAII -2022) ế ѩ ᾼ Ὲ Ϛ ȴ 
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2-1-2ȴ 
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(ϡ)иέὰ ế Ṿ Ὲ Пѩ (ὰ - Ṿ ) 

Ӑ ứἤ 1-12ѣד2022 Ȳ֝Ϛ ֯ Ṿ ếὰ Ẓ Ὲ ᾼ

(ὰ - Ṿ ) ⇔ȴ 

Ԓ Ẓ֮ Ὲ ֢ᴞ ∟Ϛ ᾼד ᴯ иӁ ᾓ( 2-2-1Ȳּמ/ ᴥ

ũ ӱ Ṿ /ὰ Ȳ ǒⱢ ᴯ )Ȳ Ὠᵧ ҏȲ Ẓ֮ Ὲ

сῈ∟ᾼ ╥Ϛ ᾼȴ 

ϭ Ṿ ὰ ϱϚד⇔Бṿӣв ᴟ10 hPa П Ȳẃ Ὲ

֯Ẓ П ᾼ ȲЭד⇔ԛѿ Ὼ Ở(edt) ⇔ᾼ5еѐȲᵂⱢ₣᾿Ѡ֣

в ᾼ έ⇔( 2-2-2ʲ2-2-9)Ȳṳԛ иⱢ>100(100 mѿϱ)ʲ2000 m( Ṿ Ἰ

⇔ ὑ100 m)ȳ2000̡ 6000 mц6000̡ 10000 mϮ ⇔ Ȳ иέ2022ד

ȴ֯2022ד Ȳὰ Ṿ Ὲϡ῏֝ Ꞌצ ᾼ ԝὑῶ2-2-1ȴῶ

2-2-2ʲῶ2-2-4Ɫὰ ế Ṿ Ὲᾼ (ȹT)ȳד ⇔(ȹRH)ȳ ֣(ȹWD)ц

(ȹWS) Пѣӂᶁ ȲҔ╗ӂᶁ (AVG) (STD)ȲẔМ ֣ Ɫ

ȴ 

(1)>100̡ 2000 m  

1.  

ѣӂᶁ ( 2-2-10Ȳּמᴥ ȷῶ2-2 2 ȹT_AVG) (ῶ2-2 3

ȹT_STD)ὑᵐủ(11ȳ12ѣ 1ʲ4ѣ) ủ(5ʲ10ѣ)Ὑ ȴ 2000 mѿϯᾼӂᶁ

Ȳὑ֢ѣԌֵⱢ(7ȳ9ѣ ҵ)Ӕ Ȳᵀ֯100 mѿϱᴟ250̡ 500 mѿϯᾼ ᵅ Ȳ

ὑ1ʲ4ѣ 9ʲ12ѣ Ȳӂᶁ ╥ὰ ᵅὑ Ṿ Ȳᴖ֯500 mѿϱȲӂᶁ

⁄╥ὰ ὑ Ṿ Ἠϡ῏ ЛὙ ȴ 

ד.2 ⇔  

ѣӂᶁ ЛὙ ( 2-2-11Ȳּמᴥ ȷῶ2-2 4 ͺRH_AVG)ᵀ Є(ῶ2-2

5 ͺRH_STD)ȴὑ6ʲ9ѣ Ȳ֯500 mѿϯᾼ ᵅ Ȳӂᶁד ⇔╥ὰ ᵅὑ

Ṿ 10̡פּ 15%ȴ 

3.  

ѣӂᶁ ( 2-2-12Ȳּמᴥ ȷῶ2-2 6 ͺWS_AVG)Ȳ֢ѣԌֵ(10ȳ11ѣ ҵ)

ᵧ ὰ ὑ Ṿ ᵀ Є(ῶ2-2 7 ͺWS_STD)ȴ ₣᾿ Ȳ Ὑ

ᾼ Є ᴯὑ ӂ 200̡ 250 mᾼ ⇔ Ὼȷὰ ᾼ Ȳ

Ἰ ⇔ ЛὙ Ȳὑ1ȳ2ȳ4ц10̡ 12ѣȲ750 mѿϱ ⇔ ᾼ Ȳὰ

ὑ Ṿ ȴ 

4. ֣  

ѣӂᶁ ( 2-2-13Ȳּמᴥ ȷῶ2-2 8 ȹWS_AVG)Ȳ֢ѣԌֵּפ Юὑ30̡

45ęП ȴ Є ҏ ὑ Ὼ Ṿ ֮ῶ ⇔ Ȳὑ6ʲ8ѣ 50ę̡70ęȴ 



14 

 

ῶ2-2-1  2022ד ѣ Ṿ ếὰ ֝ ╟Ὅ ῈП  

ѣԌ 1 2 3 4 5 6 7 8 9 10 11 12 

 24 28 31 30 62 60 62 62 58 60 60 61 

 

ῶ2-2-2  >100~ 2000 mПὰ Ṿ Ὲ ѣ ȴ 

 

 

 

 

 

 

 

 

 

 

 

ῶ2-2-3  2000~6000 mПὰ Ṿ Ὲ ѣ ȴ 

 

 

 

 

 

 

 

 

 

 

 

ῶ2-2-4  6000~10000 mПὰ Ṿ Ὲ ѣ ȴ 
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ѣԌ֢ד2022  2-2-1 Ṿ ὰ Ὲ( ) ∟Ϛ ( ǒ)Ἤ֯ᴯ ȴּמ

( )ᴥ ӱ Ṿ (ὰ )ȴ 
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ד2022  2-2-2 ѣ00 UTCӂᶁὰ Ṿ ȴ 

 



17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2022  2-2-3 ѣ12 UTCӂᶁὰ Ṿ ȴ 



18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2022  2-2-4 ѣ00 UTCӂᶁὰ Ṿ ד ⇔ ȴ 



19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2022  2-2-5 ѣ12 UTCӂᶁὰ Ṿ ד ⇔ ȴ 
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ד2022  2-2-6 ѣ00 UTCӂᶁὰ Ṿ ֣ ȴ 



21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2022  2-2-7 ѣ12 UTCӂᶁὰ Ṿ ֣ ȴ 



22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2022  2-2-8 ѣ00 UTCӂᶁὰ Ṿ ȴ 



23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ד2022  2-2-9 ѣ12 UTCӂᶁὰ Ṿ ȴ 

 



24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ѣԌὰ֢ד2022  2-2-10 Ṿ ֯>100~2000 mП ⇔ ȴᴊ(ּמ)ᴥⱢ

Ϛ Ὲ(ӂᶁ) ȴ 
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2-2-11  ֝ 2-2-10ȲᵀⱢד ⇔ ȴ 
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2-2-12  ֝ 2-2-10ȲᵀⱢ ȴ 
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2-2-13  ֝ 2-2-10ȲᵀⱢ ֣ ȴ 
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(2)2000̡ 6000 m  

1.  

ѣӂᶁ ( 2-2-14Ȳּמᴥ ȷῶ2-2-3 2 ȹT_AVG) (ῶ2-2-3 3

ȹT_STD)ᾼ ѣ о Ȳ 2000 mѿϯ ᴿȲᵛὑᵐủ(11ȳ12ѣד 1ʲ4ѣ)

ủ(5ʲ10ѣ)Ὑ Ȳᵀ Њὑ2000 mѿϯ῏Ȳѹ ֢ѣԌ֢֯ ⇔ϱȲ

֯ὰ ế Ṿ П ЛὙ ȴ 

ד.2 ⇔  

ѣӂᶁ ᾼ ѣ о Ȳ 2000 mѿϯ ᴿȲᵛӂᶁד ЛὙ ( 2-2-

15Ȳּמᴥ ȷῶ2-2-3 4 ͺRH_AVG)ᵀ Є(ῶ2-2-3 5 ͺRH_STD)ȴ 

3.  

ד ὑ2000 mѿϯȲѣӂᶁ ( 2-2-16Ȳּמᴥ ȷῶ2-2-3 6 ͺWS_AVG)ὑ

ὰ ὑ Ṿ Ȳ Ϸ ЛὙ (ῶ2-2-3 7 ͺWS_STD)ȷҫ

Ȳ֯2000̡ 4000 mП Ȳὰ Ἠ Ṿ ṳЛ֯׀Ὑ ד Ἠ ᾼ

ȴ 

4. ֣  

ד ὑ2000̡ 6000 mȲѣӂᶁ ( 2-2-17Ȳּמᴥ ȷῶ2-2-3 8 ȹWS_AVG)

⇔ᶁЊȲӂᶁ ֢ѣԌּפ Юὑ10̡ 25ęП ȴױҵȲӂᶁ ֣֯ὰ Ṿ

П ᾼ ȲӦ2000 mᴟ6000 mⱢѦȲ֣ϱ Ὼȷὑ7ʲ10ѣ Ȳ ֣

ӂᶁ ЄὑẔ҃ѣԌȴ 



29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ѣԌὰ֢ד2022  2-2-14 Ṿ ֯2000~6000 mП ⇔ ȴᴊ(ּמ)ᴥⱢ

Ϛ Ὲ(ӂᶁ) ȴ 
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2-2-15  ֝ 2-2-14ȲᵀⱢד ⇔ ȴ 
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2-2-16  ֝ 2-2-14ȲᵀⱢ ȴ 
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2-2-17  ֝ 2-2-14ȲᵀⱢ ֣ ȴ 



33 

 

(3)6000̡ 10000 m 

1.  

ѣӂᶁ ( 2-2-18Ȳּמᴥ ȷῶ2-2-4 2 ȹT_AVG) (ῶ2-2-4 3

ȹT_STD)ᾼ ѣ о Ȳ ֯2000 mѿϯѿц2000̡ 6000 m Ẓ ⇔ ᾼ

ᴿȲᵛὑᵐủ(11ȳ12ѣד 1ʲ4ѣ) ủ(5ʲ10ѣ)Ὑ Ȳѹ ֢ ⇔ϱᾼ Ȳ

ὰ Ṿ П ᾼ ЛὙ ȴ 

ד.2 ⇔  

2000 mц2000̡ 6000 mדῺȲᵛѣӂᶁ ЛὙ ( 2-2-19Ȳּמᴥ ȷῶ

2-2-4 4 ͺRH_AVG)ᵀ Є(ῶ2-2-4 5 ͺRH_STD)ȴ 

3.  

ӂᶁ ӱȲὑ7ʲ9ѣȲὰ ӂᶁ ὑ Ṿ ῏ȲᵀὑẔ҃ѣԌȲ⁄╥

Ṿ ὑὰ ῏( 2-2-20Ȳּמᴥ ȷῶ2-2-4 6 ͺWS_AVG)ȲѹẒ֮П ᾼ

Ȳᵐủ ủὙ ȴ Ӧ Ἠ (ῶ2-2-4 7 ͺWS_STD)ȲᶁҠ

ҏὰ Ṿ ֯М ᾼ Ȳ 2000 mѿϯḆⱢ Ὼȴ 

4. ֣  

֢ѣԌ֯6000̡ 10000 mП ᾼӂᶁ ( 2-2-21Ȳּמᴥ ȷῶ2-2-4 8

ȹWS_AVG) (ῶ2-2-4 9 ͺWS_STD)ȲᶁЊὑ2000̡ 6000 mц2000 mѿϯ

῏Ȳ ӱὰ Ṿ ᾼ Ὲ ֣Ȳ Мᵅ ḆⱢ Ὼȷᵀὑ6ʲ10ѣ Ȳ26̡ 15ę

П ᾼ ȲЬ Ẕ҃ѣԌᾼ3ʲ7ęὙ ȴ 
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ѣԌὰ֢ד2022  2-2-18 Ṿ ֯6000~10000 mП ⇔ ȴᴊ(ּמ)ᴥⱢ

Ϛ Ὲ(ӂᶁ) ȴ 
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2-2-19  ֝ 2-2-18ȲᵀⱢד ⇔ ȴ 
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2-2-20  ֝ 2-2-18ȲᵀⱢ ȴ 
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2-2-21  ֝ 2-2-18ȲᵀⱢ ֣ ȴ 




