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Abstract 

This thesis studies the slowdown of typhoon motion by the asymmetric typhoon 

(TY) structure for typhoons classified as the tracks 2 and 3 by Central Weather Bureau 

(CWB). Specifically, we study the post-landfall TY motion slowdown of Morakot 

(2009), Fanapi (2010), and Haitang (2005). Satellite and radar data indicate that these 

TYs are with significant asymmetric convection structure in the post-landfall period. In 

particular, the post-landfall speed of TY Morakot is 5 km h
-1

, which is much slower than 

the environmental deep-level mean flow speed of 10 km h
-1

. Since the post-landfall 

speed of these TYs are slower than that before, our hypothesis is that the asymmetric 

convection structure to the southeast of the TY, induced by the interaction of TC 

circulation with topography of Taiwan or southwesterly monsoon flow, may generate 

wavenumber 1 (WN1) potential vorticity (PV) tendency to slowdown the 

northwestward moving storm.  

We use Cloud-Resolving Storm Simulator (CReSS) with analysis data for the Year 

of Tropical Convection from European Centre for Medium-Range Weather Forecasts 

(ECMWF-YOTC) or from National Center for Environmental Prediction (NCEP) to 

simulate the three TYs. The CReSS model produces rainfall and track simulations that 

are in general agreement with observations. With PV tendency diagnosis, we investigate 

the impact of convection and latent heating effect on the storm motion slowdown for the 

three TY cases. The diagnosis suggests that the asymmetric convection indeed 

contributes to the WN1 PV tendency and leads to the slowdown of TY motion. In 

addition, we perform the water vapor sensitivity experiments to substantiate the 

importance of the water vapor supply in the asymmetric convection and latent heating. 

By reducing water vapor content in the period immediately after TYôs departure from 

Taiwan, the model experiments with less water vapor are with faster TY motion. The 
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PV diagnosis of the water vapor reduction experiments indicates the decrease of the 

latent heating effect and the WN1 PV tendency leads to the increase of TY motion.  

Our research highlights the importance of the asymmetric convection structure on 

the TY motion in the post-landfall period. The asymmetric convection in general may be 

caused by the interaction of TY circulation with Taiwan topography or southwesterly 

monsoon flow. The PV diagnosis is effective in identifying the contributing factors for 

the TY motion. 

 

Key word: asymmetric convection structure, typhoon speed, latent heating effect, PV 

tendency diagnosis. 
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1 

 

Ϛ  ›ṕ 

 

1.1 ѝ ֫  

    Є Ӣ♄ꜙҽȲ ὑ ֵ​ ₤ ᾼү ẃ Ȳ ​Ḇ╥ếϢ

ӖӢ♄ ד ȴChang et al. (2013) ү ​ᾼ҅ד оȲ 1951

ד ᾼ ὨẓצϚỂ ἤ оȲᵀῺ ᾼד10 ⁯ ӱү ​ ⇔ҏ

Ϛ −Ὑ ᾼϱс ȴ ү ᾼ ​Ȳᴞ Л ἕ ḕד–ү Ἤ

ẃᾼ ​ ȲChang ҟ–ү М╚ ҏ ​ › 12֤ᾼ (ῶ 1.1)Ȳ

ṷ ֵẓצᴫᴩѹ ү МҖ ᾼ ȲױҵḆצ 8 Ӣ

֯Ὼ ᴾ)ד10 2/3)Ȳ ӱῺ ẃүד10 ​ᾼ Ӣế ṷ ​ ЛϠ

…ȴ ϚḔ ᴫᴩ–ү ᾼ Ȳṳ ḕ иכ ›ȳ ȳ

ү∟Ϯ ◕Ғѿ Ȳ ›╓ᾼ╥ Мї Ỵ 100 km ᴟ ᾼ

◕ ȳ Ɫ Мї ү ᾼ ◕ȳᴖ ү∟╓ᾼ╥ Мїᴞ

ү ֮ ᴟ Ỵ 100 km ᾼ ◕ Ȳиᵑ ​ ⇔֯ Ϯ

◕вᾼ҅ד о ᶮȴ Ὠ ӱ( 1.1a-b)Ȳ ҟ ᾼד50 Ὠи

Ɫ› ד25 ∟ Ẓד25 иȲ⁄›∟ ᾼד25 ​ ⇔֯ › ṳ

ḥצ−Єᾼ оȲᵀ╥֯ ү∟Ӧ Ӑ 78.2 mm h
-1 ẞ 92.9 mm h

-1ȲẓצὙ

ᾼ҅ד оȴChang ⱢῺ ẃד25 ​ ⇔ᾼ ȲҠ ╥֪Ɫᴫ⁮ủ

Ἤ ᾼ ╝Ȳᴟὑ › ᾼ оПἬѿЛὙ ȲἨ ╥֪Ɫ

֮ᶮ ֯ Ẓ ◕в᷊ Ϡѻ ᾼṔᴥȴױҵȲ ᴕ ̅ṟ

(Saffir-Simpson Hurricane ScaleȷSSHS)ᾼи ȲṼ ⇔ (



2 

1.1a)ɑ ( 1.1b)иᵑ ὨȲ ẞᾼ Ȳ֝ד ӱ Ӑṝᾼ ⇔ЄЊế

​ ⇔П ṳḥצὙ ᾼד ἤȴ 

    ү ᾼ֮ ᴯ ц֮ᶮ ԈȲ ṿ ϢӖ֯ ẃ ӢỄ ᾼ

№ ҷȴChang ᾼ Ὠ ӱȲ ᴟӭ›ⱢѦⱢү ẃ ֵ ​ ᾼ

╥ ד2009 ү ᾼ Ἦᵌ ȴ2009ד 8ѣ 3ѡ Ἦᵌ Ӣכὑү ц

√ ὧѠҵ פּ 1400 km ȲӦὧ֣ᴫ ү Ѡ֣› Ȳṳὑ 8ѣ 5ѡ 1200 

UTC ⱢМ⇔ ȴМҶ ᶝ(Central Weather BureauȷCWB)ὑ 5ѡ 1230 UTC

Ӂ ϱ Ȳ ᵛὑ 6ѡ 0030 UTC Ӂ ϱ ϱ Ȳױ Ἦᵌ

Бᴫ ᴟừ ὧ⁮ὧѠּפ 660 km ϱȲắү ֮ᶮ ⇔ Ȳѿḕ

Њ פּ 20 kmᾼ ⇔ ᴫҖᴫѠ֣ ү ȴ Ἦᵌ ὑ 7ѡ 1550 UTCҿ

Ң֯ῧ Ӏ Ὼ Ȳ ⇔ ⱢḕЊ 10 km ҖҖᴫ› ȴẞϠ 8ѡ 0600 UTC

ҿҢȲ Ἦᵌ ὑ  Ὼҏ ṳ Ɫ ⇔ Ȳ CWB ẁᾼ

( 1.2)Ȳ ӱ Ἦᵌ ֯ ү ӢϠὙ ᾼ Ȳϭ רּ ֥

Мї(Joint Typhoon Warning CenterȷJTWC) ẁП Ṿ Ȳ8ѡ 0000 

- 1200 UTC ᾼ Ɫפּ 5 km h
-1Ȳ╥–ү ⇔ ᾼ ◕ȴ ∟Ȳ

Ἦᵌ ὑ 9ѡ 1030 UTCӦ ҖѠ Ϥ ∂Ȳ ⇔ ᾿ᴟ ȴ 

    Ἦᵌ ╥ү ҭϱ ẓ ἤᾼ ПϚȲẔ–ү Ԛ כ 757 Ϣ

Ϻȳײ 110 аᾼ ҷȴ Ἦᵌ ֯ ⇔и ϱ ὑМ⇔

(category 2)Ȳ ᴖẔ Ἃ ȳ═ ἤᾼ ​ ἤȲ֯ҳщвԚⱢү ֮ ẃ

2855 mmᾼ Ϣ​ Ȳ ѿ 48Њ ᾼἋ ​ ҟ ѩȲד Ἦᵌ

ᾼ​ ҟ ד20 ҭ ֤П Ȳױ נּ ᾼ ​ Ѿ ḥ ᴫ⁮ӂ Ȳ

ṳі Ѝ Є ЁӰ☼ȲḆὑ 8ѣ 9ѡ֯ ӧ҇ ЊὭḋ ṛῺ 600 ӢỄȲ

Ɫүױ ҭϱ ẓ№ ἤᾼɦϥϥ ḳɧȴ 

    ᴩ╜ דּ ỗ (National Science CouncilȷNSC)֯ ḳ Ӵɦכ∟ Ἦ

ᵌ דּ Њ ɧ ᴩ ▲Ȳṳὑ Ϯѣד ҏῴḔᾼׁשṅ ᵫȴּד ԝҏ
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​ᾼ֪ Ȳ Ὑֽϯȸ Ἦᵌ ᾼ ҙ Єȳҵ

☼Ӽ ȲẔ Ϥ֯ϚЄѐ⇔ủ ☼М(ּפ 4000 km)Ȳ֯ Ὼү ∟֪ ☼

ᴖ Ȳ ֯Мї ү∟ᾼ Њ в ẞ Ȳױ ⌂ ᴫ⁮ủ

☼іϤ Л ᾼᵅ Ѭ ȲЄ Ѭ ֥ṳЛ ֮֯⁮ү ϱ ᶮכМѐ

⇔ ☼ Ȳ ѿү ֮ᶮ ᾼ Ȳ╥ Лכ ​иӁц Ἃ ​

ᾼѻ֪Ȳѿϱ ṷ֪ Фד Ȳ Мᾼ ϩ ד ȴ 

    ҟᾼ цׁשṅכὨȲ ◦ Ἠ ֮ ꞋצҠ ҏ Л ᾼ

​иӁȲ ὑ ᴩ ֮ᾼ ᴖṕȲצ ֵ֪ ​ᾼ ἤȲ

Ẃֽȸ₣᾿ й(Chan et al., 2004)ȳҠ Ѭ TPW(Jiang et al., 2008)ȳủ ☼

(Chien and Kuo, 2011ȷLee et al., 2012)ȳѿц Ἤ ֮ᶮȼȼ ȴ ᴕ ṷ

֪ ȲӐׁשṅ ᵑ Ἦᵌ ү (8ѣ 8ѡѿ∟)ᾼ ẔЛ

​ П ᾼ ἤ ᴩ Ȳ Ϥׁשṅ ​ᾼ ϩ ạȴ 

    ֯ ҟצ ֵ ᴫҖыӂ◦ϱ Ӣכ ᾼׁשṅȲҔ╗ȸLau and Lau 

(1990)ȳKuo et al. (2001)ȳHong et al. (2010)ȴӦὑᾌ ᾼ Єѐ⇔￼

☼ ᾼ ֥ᵂӣȲṿ в ⇔ ⇔ ЄȲ֪ᴖ֯‍ ἤ оᾼ

Мᶮכ ȴ Ἦᵌ Ӕ╥Ӣכὑ МȲ֯ױủ ☼вҫצ■Ҽ

(Goni)ếᴦ (Etau)Ẓ Ȳֽ 1.3ἬӱȲ›῏ᴯὑ Ἦᵌ ᴫ⁮ П ⁮

 ῺȲ∟῏⁄ᴯ֯ Ἦᵌ ὧ⁮ П◦ ϱȴHong et al. (2010)Ϸ Ϡ

☼ Ἦᵌ ֯ ᴩϱ ᾼכ Ȳ 1.4a-cиᵑⱢ 10ᴟ 30щ ᾌ∟

ὑ 7ѣ 31ѡȳ8ѣ 5ѡȳц 8ѣ 8ѡᾼѣв Ȳ МҠṓϚᴫҖὧ⁮ṛ֣ᾼ

Єѐ⇔ᾌᾭ Ȳ ӦṚ ֣ү ᴫҖыӂ◦ Ȳṿ Ἦᵌ ֯ 8 ѣ 5

ѡ›∟ắױὧ ￼ ☼ ᴖӦὧ֣ᴫ ү › Ȳ∕Ẕ Ὼү ṳ ∟Ȳ

￼ ☼ ד Ȳ Ἦᵌ ֯ 8 ѣ 8 ѡѿ∟ᾼ ṳῺᴿ Ȳױ

Җ ᾼ ה ☼ ẁϠצᵓᾼ ȲҒ Ϡᴫ⁮ủ ☼ȲⱢ⁮

ү ֮ ẃЄ ᾼ ​ȴ֝ ֮ȲGe et al. (2010)ȳNguyen and Chen (2011)ᾼׁש
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ṅϷ ⱢȲ Ἦᵌ Ӧὧ֣ᴫ Ὼү ԛᴩҖ ᾼ Ӑ Ȳѻ ╥ậḟὑ

Єѐ⇔￼ ☼ӻФᵂӣᾼ Ὠȴ 

    ֫ ҟ ϫדᾼ ҭȲ 1.5a-bⱢ 1977ᴟ ד2009 –ү ᾼ

Ὠ(Chien and Kuo, 2011)Ȳ ҅ῶ П Ȳᴖ ⁄҅ῶ ẃᾼ

​ ȴChienế Kuo ᾼ ​ Ӑṝ ⇔ṳḥצ᾿ ᾼ …Ȳᴖ╥

ᾼ ᴩ צ⇔ ȴ 1.5aⱢ ү Ẓ῏ᾼױ … ȲҠѿ

П ​ П ᵧ Ӕד (ὶ  0.5419)Ȳᵛ ᴩ ⇔ ȳἬ

ᾼכ ​ ֵȳⱢү ֮ ẃᾼḳ ᴞ Ϸ ȴ 1.5b Ȳ֝ד῏‹

ᵀ ӱ ὑ ү ᾼ Ὠ(ὶ  0.44)ȴ 

    1.5b Ȳד ὑ ҟẔһ Ȳ Ἦᵌ ֯ ү ẓצ ᾼ

ᴩ ⇔Ȳ ẃᾼ Ϣ​ ḆỰ צἬ∟ד1977 П′ȴHsu et al. (2012) ϚḔ

ṷ Ғѿи Ȳ 1.6 ӱ ›12Њ ᴟ ү∟12Њ Ȳ

ḕ 3Њ ӂᶁ ᾼ о ᶮȲṼ ᴥ иⱢȸ ᶶ(ּמ)ȳ ( )ȳ ᴯ

Җ( )ȳ ᴯ ⁮( )ȳѿц–ү ​ 1000 mm( )

ԚХ ȴӐׁשṅ Ἤ Ӣᾼ ȲӦױ ὨҠ῀Ȳ

›ᾼ ⇔ѩ ᶶȲ⁄ ∟ ֣ὑҒ ү ȷᵀֽὨ ›ᾼ ⇔ѩ

Ȳ֯Ẕ ∟ Ҡ ҏ ḆⱢ ᾼ ȴ ПҵȲ–үױ ​ Є

ὑ 1000 mmᾼ ӂᶁẃ ὑ ∟Ӽצ ᾼ ȲҠṓ ​ ֵ

П Ϛứ֯׀ ⇔ᾼ ἤȴ 

 

ṅשׁ 1.2  

    Ἦᵌ ᾼ ֯ ​ṶԈМ╥Ϛ ᾼ ֪ Ȳ

ᴕ CWBц JTWC ẁᾼ ( 1.7a-b)Ȳ Ἦᵌ ֯ ү (8ѣ 8ѡ)

ᾼ ᴩ Ɫפּ⇔ 5 km h
-1Ȳױ ϷӔ╥⁮ү ֮ ​ ⇔ ẞ Є ᾼ ◕(

1.8a-b)ȴ ᴖ EC-YOTCȳEC-TOGAȳцNCEP Ἤ ᾼӂᶁ ☼( 1.7a-b) 
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Ȳ 8ѣ 8ѡ щᾼӂᶁ ☼ Ɫפּ⇔ 10 km h
-1Ȳѩ Ἦᵌ Ӑṝᾼ ᶶ

Ϡ ֵ(Wang et al., 2012)Ȳ ҅ῶ Ἦᵌ Ϡ֪Ɫ ☼ ᴖ ПҵȲ

Ẕһᾼ֯׀ ֪І֯ Ἦᵌ ᾼ ⇔ȴ 

    ѡӐ ╦Мїֵғ ╦ (Multi -functional Transport 

SatelliteȷMTSAT)ὑ Ἦᵌ –ү ẁᾼּמҵ ( ) ‐⇔ ⇔

(TBB)( 1.9a-d)Ȳ Ἦᵌ ᾼ ​иӁ ⱢЛ Ȳ ᴫ⁮ủ ☼ẁ

ᾼὒ Ѭ צ Ȳ֯ Chienế KuoᾼׁשṅМӼצ цȴ ὑ Ἦᵌ ᾼЛ

​ Ȳ֝ ҠӦּר Ὲ ыῈ (National Aeronautic and Space 

AdministrationȷNASA) ​ ԉ (Tropical Rainfall Measuring Missionȷ

TRMM)Ἤ П Ѭ (Precipitation RadarȷPR)( 1.10a-d)ѿц CWB ֫ᾌ

CV ( 1.11a-i) ῀Ȳ ☼ М֯ Ἦᵌ ᾼὧ⁮ Ȳὑ 8ѣ 6ѡ(

ү ›) ᵛҠ ẞױЛ ᾼиӁ Ȳ8ѣ 8ѡ∟ḆὙ ҏ Ẓ ​ Ȳ

ẔМϚ Ɫᾘ МҶЍ Ὸ ịП⁮Җ֣​ ȲҫϚ ⁄╥ ү ᴫ⁮ᾘ ֮

ᾼὧᴫ֣​ ȴ 

    ​иӁậḟὑһᾼ Ȳѿ–ү ẃ Ȳ МҶЍ ֯

Ѝ ֮ᶮᾼῸ ϱ Ӣ ​ȴ Ȳ⁄Ẕ֮֯ᶮϱ ᾼ  Ȳ

֮ᶮὋс Ἤ᷊ ᾼṔᴥד Ϡ ֵȲ═ ắ֮ᶮ ᾼ

ϯḆֵᾼ​ Ȳ╥Ϛ ɦ ​̅ ⇔Ӕ֫ ạɧȴ Ἦᵌ ẓצ ⇔Л ᾼ

​ ȲѹẔ ​ֵ Ӣ֯ ᴩ Ѡ֣∟ Ȳ֪ױӐׁשṅᾼ ╥ȸ Ϡ

☼ ᾼכ ֣ ( ҖҖᴫ)ҵȲắ֮ᶮ‭ ᶮכὑ Ἦᵌ ὧ⁮ ᾼЛ

Ὅ Ӽ ӢϚ Ἇὧ⁮Ѡᾼ֣ ȲױᵛҫϚ כ ᾼ

֪ȴẒ֣ ᾼѠ֣ ѾדчȲ֣ ֥Ẇ∟―Ҡ ẞЬ ҖҖᴫѠ֣› ȳᵀ ⇔

ѩ ☼ ᾼ Ἦᵌ ȲϷ ╥ Ϡ ☼ᾼ ҵȲ ᾼч

ӼҠ ᾼ ȳ Ẕ ᴩ ⇔Ȳ ᴖṿ ​ Ἃ (

1.12)Ȳ ╥Ӑׁשṅ ᾼ ȴ 
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    Ӑׁשṅ ᴩϚṆԝᾼ ⇔ ẃ ѿϱᾼ Ȳᴖצ Л

Ὅ ᾼ Ȳ ҟБ דּצ ᵓӣ ₤ ẃ ᴩׁשṅ(Wu and 

Wang, 2000)Ȳ֯ױ ᴕẔᴯ ֣ ѠᾎȲ Мᾼ ᾓṳ

ᴩиέȴ 

 

1.3 ѝ▐  

ϡ Ԓ ӐׁשṅМ ứᾼ ѿц╚ Ṽ ᴩ ὙȲ ∟Ю

ṅṿӣᾼשׁ ẃ ế έ (Cloud-Resolving Storm SimulatorȷCReSS)ה

П ἤȲ דМה ứ Ȳ ∟Ю ∟ ᴯ ֣ иέ

ᾼѠᾎȷצ ֢ ֯ CReSS ה ὨП ᾼѩ ὑ Ϯ

Мᵧ Ȳṳ֝ ⇔ ᾼ Ὠȷ ҳ ϚḔ Ӑׁשṅᵓӣ

ᴯ ֣ Пиέ Ὠȷ ∟ὑ Х ԓѝȴ 
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ϡ  ṅѠᾎשׁ 

 

2.1 Ю  

ṅשׁ     Л ᾼ ╥ᵡ Ẕ֯ ү ᾼ כ Ȳ ᾼ

ϱ Ϡ Ἦᵌ ҵȲᶦ ҵ╚ ṅשׁ֥ ԈП֥ Ԛ֝ѩ Ȳ

ϚḔ ֯Ẕһ ϱᾼҠᴩἤȴ 

    ᴕ CWB Ȳ ҟϫדẃצ Ӂ ᾼ ȲṳṼ

и Ȳ ậᴫᴩ 2 ц 3 ᾼ ȴ ╥֪Ɫ Ἦᵌ ֯

и ϱ ᴫᴩ 3 Ȳ Є Ӧὧ֣ᴫ ү ȳּז ү ∟ Ϥү ȳ

М Є › ȴ ╚ ᾼ ẓצ ПדῺᾼ Ȳ⁄ ᾼ֮ᶮӼ

ῺȲҠᵍҟ֪֮ᶮЛ֝Ἤד ᴕ ᾼ ҵ ֪ȴ Ȳԛ ᾼ–ү ◕ȳ

ᾼ ἤȳ ​ ֵ ȳѿц Мї Ϥү ∟(ᵛ ү )╥ᵡ

Ҡ ẞ ȼȼ ԈҒѿ ȴ–ү ◕ Ὼȳ⁄ ᾼ￼ Л

ᴟὑד ыЄȷⱢϠ ṅӭשׁ֥ ȲἬ ậᾼ ֯ ү Ӈ ẓ Ὑ ᾼЛ

ȷ֝ Ȳ ẃᾼ ​ ϷЛ ыюȲѠ ᾼ ȷ

∟Ȳ CWBἬ ẁᾼḕ 6Њ П ϱ ẞ ү ᾼ

ᶮȲИ ϱ╥֥ ᾼѩ ȴ ∟Ȳ╚ҏẒ ѿ ᴩ∟

ᾼѩ ЏᵂȲиᵑⱢ 2010 ᾼϴṪѩד (Fanapi)ȳѿц 2005 ᾼד

(Haitang)ȴ 

צ     Ἦᵌ П ἤ щ иέБὑ Ϛ М ὙȲѿϯ

ҏẃᾼϴṪѩ Ẓ ᴩЮ ȸ 
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A.  ϴṪѩ Fanapi (2010)ȸ 

ד2010     9ѣ 14ѡ 1800 UTCӢכὑᴫҖыӂ◦ᵨᶚ ѿὧП Ȳ

ᴫҖѠ֣› Ȳὑ 15ѡр∟ Ɫ ⇔ ȲᵛϴṪѩ ȴױ∟ϴṪѩ

֣ὧҖѠ Ȳ∕ ⱢМ⇔ ∟ ֣ҖҖᴫ› Ȳṳὑ 17ѡр∟Ӧὧ

֣ᴫ Ὼү ȴCWBὑ 17ѡ 1530 UTC Ӂ ϱ Ȳ ᵛὑ֝ѡ 2130 

UTC Ӂ ϱ ϱ Ȳױ Мїᴯὑῧ ὧѠ 600 km ϱȲắү

֮ᶮ ѿḕЊ 10 15 kmᾼ ⇔═ › ȴ18ѡ ȲϴṪѩ ᾼ

Ɫᴫ⁮ѠȲὑ 19ѡ 0040 UTC ү ῧ Ȳ Ɫ֣ᴫפּ 20 km h
-1ȴ

ϴṪѩ ὑ 19ѡ 1000 UTCҿҢ֯ү⁮ Ὼҏ Ȳ ⇔Ь ═М⇔ Ȳᵀ

CWB ẁᾼ ( 2.1)ȲϴṪѩ ֯ ү ֝ ӢϠ Ȳ

19ѡ 0600 - 1800 UTCП 12Њ ӂᶁ Ɫפּ 14 km h
-1ȴ ∟ȲϴṪѩ ὑ 19

ѡ 2300 UTCҿҢӦ ∂ ϤМ Є Ȳ ⇔ ᾿ᴟ ȲCWBὑ 20ѡ

0630 UTC ȴ 

    ϴṪѩ –ү (9ѣ 18 - 21ѡ)П ӂ щ ( 2.2a-d)Ȳ ֯

ѡӐᴫ⁮Ѡ֯׀Ϛ ᾼ Ṇ Ȳ ױ Ṇ ҵȲϴṪѩ Ể

щ Ṇ ᾼ ד⇔ ȲẔ ⇔Ӽϫи Ȳ ᾼ ы

ӂ◦ ӼҠṓὑ 850 hPa М( 2.3a-d)ȴ ϚḔ Ḇ ᾼ (

2.4a-d)Ȳױ ыӂ◦ ֯ 500 hPaщ МᴯὑМ Є ᾼМ Ȳᴴ ϚἏ

ὧἋᴼᴟϴṪѩ Җ ᾼ Ȳὑ 18ᴟ 19ѡ Ҡ ẞ Ɫ ᾼ ȴ

Ϸ ╥ ȲϴṪѩ ֯–ү Ϛ᾿╥ắẞ֣ᴫᾼ ☼ і ȲẔỂ

ᾼ щ Ṇ ֯ вṳḥצԉᴶ ᾼ оȲ щ ϱכЛҏԉᴶҠ

ױ ֯ ү ᾼ ֪ȲᵛױϚ ṳ‍╥Ӧ щ Ṇ ᾼḂ

Ἤ ȴ 

    ᴕ 18ѡ 1325 UTCế 19ѡ 1408 UTCױẒ TRMM ẁᾼ Ѭ ⇔

( 2.5a-b)ѿц 18ѡ 1800 UTCᴟ 20ѡ 0000 UTC ḕ 6Њ ᾼ CWB ֫
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ᾌ ( 2.6a-f)Ȳ ẞϴṪѩ ֯ ү ›ẓצ᾿ פּ 40 kmȳ

Ҡṓᾼ Ȳױ ᾼ ​иӁϫи ȴ ᴖ֯ϴṪѩ ү Ȳ

ӦὑắẞМҶЍ ֮ᶮ ᾼ ╝Ȳ ᾼ Ởҏ ⇔Л ἤȲẔ

☼ֵ М֯ Мї⁮ ᴟὧ⁮ ȴ֯ϴṪѩ Ϥү ∟Ȳױ

ϚЛ Ь ҠṓȲױ ӼҠ ẞѩԒ›ḆЄȳ᾿ פּ 200 kmᾼ

ȴ CWB ȲϴṪѩ –ү ѻ ᾼ ​иᵑ Ӣ֯МҶЍ ѿ

цү ᴫ⁮ ᾼ ⁮ӂ ϱ( 2.7a-d)Ȳ›῏ᾼѡ ​ 1080 mmȲ∟῏

ὑ 800 mmҿҢȲᵀӦὑ ​ М Ӣὑד ᾼ ◕в(ּפ Њ )Ȳ֪ױ

╥ כ ᵅ ֮ Ѭḳ ᾼѻ֪ȴ 

    Ӧѿϱ Ҡ῀Ȳ Њᴖ ᾼϴṪѩ ПἬѿ ӢЛ ᾼ Ȳ

Ẕ֪כ ế Ἦᵌ ֪Ɫắ֮ᶮѿц ᴫ⁮ủ ☼ӻФᵂӣ Ἤᶮ

ᾼЛכ ἬЛ֝ȴᴫᴩᾼϴṪѩצ ֯ ү Ӣ ȲẔ⁮ᴟ

ὧ⁮ ᾼ ד☼ ẃ ╥ᴯὑᴩ Ѡ֣ᾼҿᴟ∟ Ȳ− ֥Ӑׁשṅ֯

ϱᾼ ԈȲ֪ױ ϯẃ ֝ ϴṪѩ ПЛ Ὅ

Ẕ ц ү ᾼ … ȴ 

B.  Haitang (2005)ȸ 

–ד2005     ү ᾼ ֯ ⇔и ϱ Ȳ ᾼḳכ Ӽϫи

ȴ7ѣ 11ѡȲ Ӣכὑ ҖҖὧѠ ϱȲ ֣ᴫ⁮ᴫ ᴫҖᴫѠ

֣ Ȳ֯ ϯẃᾼХщв ᴟ ȲCWBὑ 16ѡ 0630 UTC Ӂ

ϱ Ȳ ᵛὑ֝ѡ 1530 UTC Ӂ ϱ ϱ Ȳױ ѿḕЊ פּ

24 km 19 kmᾼ ⇔Ȳ֣ᴫҖᴫ ᴫҖѠ֣› ȴ ֯ Ὼῧ ҵ ᾼ

ӢӉ Ȳ ὑ 18ѡ 0650 UTCҿҢ֯ừ ὧ  Ὼ Ȳ פּ

14 km h
-1ȴ ֯ ү ֮ᶮ ⇔ ᴟМ⇔ȳ ⇔Ϸ֯ МȲ

ὑ 18ѡ 1400 UTCҿҢ ∟  Ὼҏ ȲḕЊ פּ 11 kmȲ═ ֣

ᴫҖѠ֣ ṳӦ  Ὼ М Є ȲCWBϷ֯ 19ѡ 1830 UTC
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ȴצ –ү ᾼ Ȳ ṓ 2.8ȴ 

    –ү ᾼ щ ( 2.9a-dȳ 2.10a-dȳц 2.11a-d)Ȳ

֯ѡӐ⁮Ѡ═ Ϛ֯׀ Ȳ ―╥ắױ ᾼ Ȳ ֣ᴫᾼ

☼ і Ȳ֪ᴖ═ ᴫҖѠ֣ ȴӦᵦ„ ѻ═ᾼ NSC

ὑү 16ѡ ᴩׁשṅȲׁשṅϢ үМ ҏ

Ȳ֯Ὼ 10 km Ὲ᷾ϯ 14 ╦ứᴯ᷾ Ȳѿ Пד ȴ 

    Ӧ TRMM ẁᾼ Ѭ ⇔( 2.12)ѿц CWB ֫ᾌ (

2.13a-i) ӱȲ ֯ 17ѡ 2200 UTCҿҢ( ү ›)Ҡ ẞϚ ‍ Ὑ

ᾼ Ȳ᾿ פּ 100 kmȲ ᾼ ד ȴ ү ∟Ӧὑắ֮ᶮ

Ȳ ​ᾼиӁ Ởҏ Л Ȳ֮ᶮϱᾼ ​ М֯МҶЍ цү ⁮

֮ ȲѹױЛ ֯ ү (18ѡр∟ )ḆⱢ Ȳ֯

ү ᾼ ◕ МȲҳщ(16 - 20ѡ) ​ѿ ṭЍ ᾼ 1215.5 mm

Є( 2.14a-e)ȴ 

    ϚḔ ү ὑү ᴫ⁮ Ӣ Є ​ ᾼ ֫ᾌ Ȳ

ẓצế Ἦᵌ ϫиדᴿᾼ​ ( 2.15)ȲצẒ ѻ ᾼ​ ȸẔ

МϚ ╥ᾘ МҶЍ ֮ᶮᾼ⁮Җṛ֣ ​ ȲҫϚ ⁄╥Ӧὑᴫ⁮ủ ☼

֥Ἤᶮכᾼὧᴫṛ֣ ​ ȴ –ү Ἦᵌ ῺȲ ẞ

ᾼ ᴞ ױᴿȲϷ֪ד ү ᴫҖѠ֣› ᾼ ȲἬṛᾼ Ӽ

ế Ἦᵌ ד Л Ȳױ Мὑ Мїὧ⁮ вᾼ ѬȲ―֝

ᴯὑᴩ Ѡ֣∟ ȴצ ὑױȲ ֥Ӑׁשṅ֯ ϱᾼ ԈȲ

яẔױ ế Ἦᵌ П ᾼדᴿἤḆ ȲḆצѩ ᾼ Ȳ ∟ ẔЛ

Ὅ Ẕ ц ү ᾼ … ȴ 

 

2.2 ẃ  

    Ӑׁשṅṿӣᾼ ֽϯȸ 
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A. МҶ ᶝ(Central Weather BureauȷCWB) ὑ Ӣ ẁП

ȳ щ ȳ ֫ᾌ ȳц ​ ȴ 

B. ּר ֥ Мї(Joint Typhoon Warning CenterȷJTWC)ὑ Ӣ

ẁП Ṿ ц ד Ӑ ȴ 

C. ѡӐ ╦Мїֵғ ╦(Multi -functional Transport Satelliteȷ

MTSAT)ὑ Ӣ Ἤ Пּמҵ ȴ 

D. ּר Ὲ ыῈ (National Aeronautic and Space AdministrationȷNASA)

​ ԉ (Tropical Rainfall Measuring MissionȷTRMM) ╦ϱἬ

П Ѭ (Precipitation RadarȷPR)ὑ Ӣ ү  ῺП Ѭ

⇔ ȴ 

E. ☺М  щ Мї (European Centre for Medium-Range Weather 

ForecastsȷECMWF) П(Year of Tropical ConvectionȷYOTC)ד☼ έ

⇔ԓ иέ Ȳ Ѧ Ɫ ד2008 5ѣ 1ѡᴟ ד2010 4ѣ 30ѡȴӐ

ṅṿӣϠῈשׁ έ⇔ 0.25
o  0.25

oȳ₣᾿ Ԛ 16 ȳ έ⇔ḕ 6Њ

Ϛ ᾼиέ ȲҔ╗ȸ ϩᴯ ⇔ȳu/v ȳ ȳ ⇔ȳц ⇔(ѩ )

ȲἬ ậᾼ ◕Ɫ ד2009 8ѣ 6 - 10ѡȲᵛ Ἦᵌ –ү ◕Ȳױ

ᵂⱢ CReSS ПῴỞц ꜜ ȴ 

F. ּר Мї(National Center for Environmental PredictionȷNCEP)П

ԛиέ Ȳ Ѧ Ɫ ד1999 7ѣ ᴟЭȴӐׁשṅṿӣϠѬӂῈ

έ⇔ 1
o  1oȳ₣᾿Ԛ 26 ȳ έ⇔ḕ 6Њ Ϛ ᾼ ȲҔ╗ȸ ϩᴯ

⇔ȳu/v ȳ ȳ ⇔ȳц ⇔(ѩ ) ȲἬ ậᾼ ◕Ɫ ד2005

7ѣ17 - 19ѡế20109דѣ18 - 21ѡȲv ϴṪѩ П–ү ◕Ȳ

ױ ᵂⱢ CReSS ПῴỞц ꜜ ȴ 
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ה 2.3 Ю 

    ӐׁשṅᵓӣѡӐ֤ҡ⅞Є ᾼ έ  Cloud-Resolving Storm)ה

SimulatorȷCReSS)ẃ ᴩ Ȳױ ה ὑМЊѐ⇔ ☼ щ

ᾼ ц ϩצϚứᾼѬ (Shimizu et al., 2008ȷAkter and Tsuboki, 2012ȷ

Wang et al., 2012)ȴ CReSS Ὲ έ⇔ᾼ ⇔ Ȳ Ϥ

ү ᾼЛ Ὅế П ᾼ …ȴ 

    ᴕ Numerical Prediction of High-Impact Weather SystemsϚ МӦ Kazuhisa 

TsubokiцAtsushi Sakakibara П ὑCReSS ᾼЮה Ȳ֯ CReSS(2.3ᾪ)МȲ

ѬӂѠ֣ᾼ Ṇ Ɫқѫ (Cartesian coordinate)Ȳ₣᾿Ѡ֣⁄ ӣϠ ֮

оᾼ₣᾿ (terrain-following curvilinear coordinateȷ‒) 

ʁØȟÙȟÚ
ȟ

ȟ
 éééééééééééééééééééééé(1) 

ȲẔМᾀếᾀиᵑ҅ῶ ה Ἁ ᾼ ⇔ȴѿϯ иᵑ Ὑ МἬṿӣᾼה

ӐѠ  ȸה

A.  ϩѠ  ȸה

Ӷ
”ӶὫ  éééééééééééééééééééééééééé(2) 

    ẔМὴ ὴӶὴᴂȳ” ”Ӷ”ᴂ 

B.  ᾭ Ѡ  ȸה

” ρ ρ ή ɫή   éééééééééééééééé(3) 

    ẔМὙⱢ Ὲ ȳὝⱢ ⇔ȳצⱢѬ Ὲ иІ Пѩ (0.622)ȳ

ήⱢѬ ֥ѩȳήⱢ֢ ѬדцԜד І( Ѭήȳ​ήȳ Ԝήȳ ήȳ ή)

П ếѩȴ 

C.  Ѡ  ȸה

 ”Ӷό ὺ ύ ”ӶὪὺ Ὢύ ὝόὶὦȢό ééé...é(4) 
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 ”Ӷό ὺ ύ Ὢ”Ӷό ὝόὶὦȢὺ  éééééééé(5) 

”Ӷό ὺ ύ ”ӶὄόέώȢύ Ὢό ὝόὶὦȢύ ééé(6) 

    ẔМὪ ςɱίὭὲ‰цὪ ςɱὧέί‰Ɫּדѫ (֮ ᴞ Ṕ ⇔ɱ 7.292 

ρπ ὶὥὨ ί ȳ ⇔ѿ‰ῶӱ)ȳὝόὶὦȢⱢ ☼ ֥ ȳὄόέώȢⱢ ϩ ȴ 

D.  Ѡ  ȸה

   ό ὺ ύ ”ӶὫύ ”Ӷὧ   

  ”Ӷὧ  éééééééééééééééééééé(7) 

 ẔМὧⱢῈ М ȳᴖὗ ρ πȢφρή ɫήȴ 

E.  ᴯ Ѡ  ȸה

”Ӷό ὺ ύ ”Ӷύ ὝόὶὦȢ— ”ӶὛὶὧȢ— ééééé(8) 

F.  ήцẔ ֢Ѭ(Ԝ)ד І ᾼ Ѡ ȸ 

”Ӷό ὺ ύ ὝόὶὦȢή ”ӶὛὶὧȢή éééééééé(9) 

”Ӷό ὺ ύ ὝόὶὦȢή ”ӶὛὶὧȢή ”ӶὊὥὰὰȢή   éé(10) 

    ẔМὛὶὧȢȳὝόὶὦȢȳцὊὥὰὰȢиᵑ҅ῶ ᾬ Мᾼ Ѭᾼ Ӣ ȳ ☼

֥ ȳц Ѭ ȴ 

    CReSS МȲѬӂế₣᾿Ѡ֣ṿӣᾼה иᵑⱢ Arakara-C ӻ ѿц

Lorenz Ȳ ᾭ ᾼ ứғ ȴѿϱᾼѠ Ҕ╗ϠЄה М֢ ᾌ ȲӦ

ὑЛ֝ ᾼᾌ֯ד ϱצ−Єᾼ ȲⱢ ᵍ Ḕ ֯Ἇ› и ắẞ ạȲ

ױ֪ CReSSṿӣ time-splitting scheme (Klemp and Wilhelmson, 1978)Ȳɔ ӣЄ ЎὸЊ

Ў†Ẓ Ḕ ẃ иЛ֝ᶶ ᾼᾌȲѿ с ȴ 

װ     ☼ ֥ оᾼ ứצ 1ế 1.5 ֥Ẓ Ҡẁ ȲӐׁשṅṿӣᾼ

╥Ҕᵶ ☼ (Turbulence Kinetic EnergyȷTKE) ᾼ 1.5 ֥ȴᴩ╦ ꜜ

о⁄╥ Mellor and Yamada (1974)ȳSegami et al. (1989)ϢᾼׁשṅȴӐ
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Ӽᴕה Ϡ֮ῶ ȳ ȲᵀЛᴕ ȴ 

    ᾬ ╥‍ ᾼȲⱢϠӔ έ⇔ᾼ ȲCReSSМᾼ

ᾬ оѿ Lin et al. (1983)ȳCotton et al. (1986)ȳMurakami (1990)ȳIkawa and 

Saito (1991)ȳц Murakami et al. (1994)Ϣᾼ ᾎ(bulk parameterization)Ɫ

Ȳצ ​ц ᵐ​Ẓ ȲӐׁשṅṿӣᾼ╥ ᵐ​П ᾬ Ȳṳ

ԉᴶ оѠᾎȴֽ›Ἤ Ȳ֯ CReSSМ ϠѬ ҵ Хצ Ѭ(Ԝ)ד

Іȸ Ѭ ή ȳ​ ή ȳ Ԝ ήȳ ήȳ (ή Ȳצ ᾬ М֢ І ᾼ

ѿ 2.16ῶӱȴ 

 

ה 2.4 ứ  

    ӐׁשṅԚ Ϯ ᴩ ȸ Ἦᵌ Morakot (2009)ȳϴṪѩ

Fanapi (2010)ȳ Haitang (2005)ȲЛ֝ Ἤ ӣᾼиέ ֢Л֝דȲצ

֢ П ἤБὑ 2.2 М Ю ȲӐ ϚḔ ὙЛ֝ ֯ ậ

ϱᾼᴕ ȳѿц ה ứϱᾼ ֝ȴ 

A.  Ἦᵌ Morakot (2009)ȸ 

    Ӧὑ֯ Ἦᵌ–ү ◕⌂Ҡậ ECMWF-YOTC έ⇔ԓ иέ Ȳ֪

֯ױ Ἦᵌ МἬṿӣПῴỞ ꜜ ԈⱢ ECMWF-YOTC иέ

(0.25
o  0.25

oȲḕ 6Њ Ϛ )ȴ 

    ԒȲӦ 8ѣ 6ѡ 0000 UTCᴟ 10ѡ 0000 UTCѦ ᴩҳщ(Ԛ 96Њ )ᾼ

ạ (CTL1)ȲѬӂ ứⱢ 576  480Ȳᵛ 1728 km  1440 kmȲ

ֽ 1.2ἬӱП Domain 1Ȳѿױ ẃ CReSS Ἦᵌ–ү П

ᾼ ϩȴ ᾼѬӂה έ⇔Ɫ 3 kmȳ₣᾿ Ԛ 50 (

25 kmȲ Њ ᴯὑ Ἁה z  100 mȲ₣᾿ӂᶁ έ⇔Ɫ 500 m)ȴ֮ ᷾

ṿӣ ᵄ ᷾ ᾎȳ иПЄЊḔ иᵑⱢ 5.0ц Ȳה2.5ּ ḕה 30и

ҏϚ ȴ 
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    ֯ ῶה Ҡ∟Ȳ ᴩϚṆԝᾼ ⇔ Ȳ ү Ἤ

ᾼ Domain 2֝ ӱὑ 1.2ȲѬӂ ứⱢ 480  480Ȳv 1440 km  1440 

kmȲ ה иᾼ Ѧ Ɫ 8ѣ 8ѡ 0000 UTC - 10ѡ 0000 UTCȲԚ 48Њ ȴӐ

ṅשׁ Ẓ Л֝ᾼ ( ếү ֮ᶮ) ᴩ ⇔ ȸ›῏ ḆḂЄ ῴ

Ở ꜜ ԈМᾼѬ ᵶ ȲиⱢ 100%ȳ50%ȳ25%ȳц 0%ȲԚҳ ȷ∟῏⁄╥

ү ᾼ֮ᶮ ⇔ȲиⱢ 100%ȳ50%ȳц 0%(֮ ὑ 10 m Ꞌ ᴟ 10 m)Ȳ

ԚϮ ȴֽױȲЛ֝ᾼѬ ᵶ ֮ᶮ Фד⇔ ϯȲԚצϫϡ Ȳ

Ễ֤ⱢM01ᴟM12ȲẔМѬ ᵶ ֮ᶮ ⇔ꞋⱢ 100%ᾼ (M01)v ⱢCTL2ȴ

Ѭ ᵶ ⇔ ᾼ ᾎȲ╥ᶦ Є МѬ ПḂ

ֽᴶ ȲẂֽȸ ᴫ⁮ủ ☼ Ȳѿ ү ᾼѬ

ẁ юȲ⁄ ᾿ṅЛשӐׁױᴶЛ֝ȹ֪צ ạ ה ứМ

ᾼ‍ Ȳᴖ╥ Ḃ Ѭ ᵶ Ȳѿ כ в ᾼ Ȳ ᴖ

ױ ֽᴶ ȴ ᾼ╥ȲѬ ᵶ ֵ Ὅ

П ᾿צ ᾼ ἤȲT ֯ ⇔ ᾼ֢ МȲẔһᾼ ֪І(ֽȸ ֥ȳ

Л ứ⇔)Ь Ἤצ ȴצ ה ᾼ ứ ֽῶ 2.1Ȳᴖ ⇔ П

ṓῶ 2.2ȴ 

B.  ϴṪѩ Fanapi (2010)ȸ 

    ECMWF-YOTC П έ⇔ԓ иέ ᾼ Ѧ Ɫ ד2008 5 ѣ 1 ѡᴟ

ד2010 4ѣ 30ѡȲṳӑҔ╗ϴṪѩ –үᾼ ◕ȲⱢϠṿӣ έ⇔ᾼ

ᵂⱢῴỞц ꜜ ԈȲ֪ᴖ ӣ NCEPԛиέ (1
o  1oȲḕ 6Њ Ϛ )ȴ 

ד     ὑ Ἦᵌ ȲϴṪѩ ᾼ ᶶȲ ү ֮ ᾼ Ϸ Ȳ

ה ҏ ᾼ ḂⱢḕ 15и Ϛ Ȳ ứ 9ѣ 18ѡ 0000 UTC - 21ѡ 0000 

UTCⱢ ạ (CTL1)ᾼ ◕ȲԚ 72Њ ȴԛ῏Ȳ ẔἬṛ ứѬӂ

Ɫ 480  450Ȳᵛ 1440 km  1350 kmȲ ֽ 2.1Ἤӱȴ ה έ

⇔֝ Ἦᵌ ȲѬӂⱢ 3 kmȳ₣᾿ Ԛ 50 Ȳṿӣ ᵄ ֮ ᷾ ᾎȴ 
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    ֯ ה ϴṪѩ ᾼ ϩ∟Ȳ֝ ᴩϚṆԝᾼ ⇔ ȴӦ

ὑӐׁשṅ╥ѿ Ἦᵌ Ɫׁשṅѻ Ȳ ẓЛ Ὅᾼ

Ẕ ᴩ ⇔П Ȳ֪ױϴṪѩ ᾼ ⇔ ᾼЛ֝Ғѿ

ȴϴṪѩ Ɫү ֮ ẃᾼ ​ Лֽ Ἦᵌ ȲἬѿ֯ ϱ

Ɫ ϠῴỞц ꜜ ԈᾼѬ ᵶ ứȲ Ѭ ᵶ 100%ȳ75%ȳ50%ȳ

ế 25% ᾓϯ ᾼ Ȳѿ F01ᴟ F04Ễ֤֢ ȲẔМѬ ᵶ Ɫ 100%ᾼ

(F01)v Ɫ CTL2ȴ ᾼ֮ ֝ CTL1Ȳ Ѧ Ɫ 9ѣ 19ѡ 0600 UTC - 21

ѡ 0000 UTCȲԚ 42Њ ȴ ᾼ ה ứ ֽῶ 2.3Ȳᴖ ⇔ П

ṓῶ 2.4ȴ 

C.  Haitang (2005)ȸ 

    ╥ Ӣ֯ ᾼד2005 Ȳ֝ Ϸ ᾎṿӣ ECMWF-YOTCП έ

⇔ԓ иέ Ȳ֪ױ ӣếϴṪѩ ᾼ֝ד NCEPԛиέ (1
o 

 1oȲḕ 6Њ Ϛ )ẃ ᴩ ȴ 

    ֝ ҏ ᾼ ḂⱢḕ 15и Ϛ Ȳṳ –ү ◕ ứ 7

ѣ 17ѡ 0000 UTC - 19ѡ 1800 UTCⱢ ạ (CTL1)ᾼ ◕ȲԚ 66Њ ȴ

ԛ῏Ȳ ẔἬṛ ᴩ ứȲ ṛᾼ ế Ἦᵌדᴿȳ Ӣ

ᾼѡכ Ϸ ῺȲ֪֯ױ ה иᾘӣϠ Ἦᵌ ᾼ ứȲ

ᵛ 576  480 (1728 km  1440 km)Ȳ ᾼѬӂה έ⇔Ɫ 3 kmȳ₣᾿ Ԛ 50 Ȳ

ṿӣ ᵄ ֮ ᷾ ᾎȴ ֽ 2.8ἬӱП Domain 1ȴ 

    ếϴṪѩ Ȳ֯֝ד ה ᾼ ϩ∟Ȳ

ᾼЛ֝ ∟ ᾼ ⇔ ȴ Ɫү ֮ ẃᾼ ​ ḥ

צ Ἦᵌ ֵȲᵀד ὑ ҟ–ү ẃ Ьד Ҡ ( 1.5b)Ȳ֯ῴỞц

ꜜ ԈПѬ ᵶ ứѠ Ȳиᵑ Ѭ ᵶ 100%ȳ75%ȳ50%ȳế 25% ҳ

Ễ֤Ɫ H01ȳH02ȳH03ȳц H04ȲẔМѬ ᵶ Ɫ 100%ᾼ (H01)v Ɫ

CTL2ȴױҳ ⇔ ╥ ү ◕Ἤ ȲѬӂ Ɫ
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480  480 (1440 km  1440 km)Ȳѿ Domain 2 ӱὑ 2.8Мȴ ᾼ Ѧ Ɫ

7ѣ 18ѡ 0600 UTC - 19ѡ 1800 UTCȲԚ 36Њ ȴ ᾼ ה ứ ֽῶ 2.5Ȳ

ᴖ ⇔ П ṓῶ 2.6ȴ 

 

2.5 ᴯ ֣ Ѡᾎ 

ֽ 2.17a-bἬӱȲ ᾼ Ể ᾼᴯ Ȳ ὔ֯ Ѡ֣

› ӢӔᴯ ֣ȳ∟ Ӣ ᴯ ֣( 2.17a)ȴדч֮Ȳ Ἤ П

ᴯ ֣Ӽ ᾼ Ȳ ᾌ 1 ᾼᴯ ֣ Ȳ― Ӕᴯ

֣ᾼѠ֣ (  2.17b)ȴ 

ⱢϠ ϚḔиέ ᾼ ȲӐׁשṅ ᴕWu and Wang (2000)ҏᾼᴯ

֣ ѠᾎȲӣѿќ═ṳ Ӑׁשṅᾼ Ȳ ᵂḔ ṓ  ȴ ᴯ

֣Ѡ ậѠᴯṔѠ֣ᾼᾌ 1Ȳ⁄Ҡῶӱכѿϯᶮהȸ 

ɤ ὠϽɳὖ ύ ὈὌ Ὑ é...éééééééééééé.é(11) 

ѻ ӦѬӂӂ☼ (Ὄὃ)ȳ₣᾿ӂ☼ (ὠὃ)ȳ‍ (ὈὌ)ȳѿц (Ὑ)Ἤ ȴכ

ϱהМὖⱢᴯ ȳ ὖɳⱢѬӂѠ֣ ⇔ȳὠⱢѬӂ ȳύⱢ₣᾿ Ȳϭ‍

(ὈὌ)Ҡ ֽϯȸ 

ὈὌ ‒ Ὢ  ééé...éééé..é(12) 

ẔМ”Ɫ ⇔ȳ‒Ɫד ⇔ȳὪⱢᴩ╦ ⇔ȳὗ Ὠ—ȾὨὸⱢ‍ Ғ ȴױ‍

(ὈὌ)ᾼ ЄЊӦ‍ Ғ ֯₣᾿Ѡ֣ᾼ ⇔ ‬ὗȾ‬ᾀἬѻ ȴֽױȲᾌ 1

ᾼᴯ ֣ ☼ᾼ Ȳ ֣ᴯ ֣ Є ᾼѠ֣ ȴ 

    ЊӂѠᾎȲҠ ϚḔḖ ᴯ ֣Ѡ М֢ ᾼ ֣ Ȳ

֢ ֣ ᾼ ếᵛⱢ П ⇔Ȳῶӱכѿϯᶮהȸ 

ὅϽɳὖ ὅ ὅ  éééééééééééééé..é(13) 
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ὅ
В  

В

 ééééééééééééééééé...éé..é(14) 

ὅ
В  

В

 ééééééééééééé...éééééé..é(15) 

ẔМϯ 1҅ῶᴯ ֣ậᾌ 1ᾼ Ὠȳϯ s҅ῶ ᾼ иȲᴖ ὑ

Ѭӂ xц yѠ֣ᾼ ⇔ ȲиᵑѿὅцὅῶӱȴӦ(14)ц(15)ה ῀Ȳᴯ ⇔

цᾌ 1 ᾼᴯ ֣Ԛ֝ ᾼ ⇔Ȳױ ӱϠ ֯ᾌ 1 ᴯ ֣

Єᾼᴯ ϱ⌂ֻ֯׀ Єᾼᴯ ⇔Ȳ ᾼ Ϸ ѩ Єȴѿ‍

(ὈὌ) Ẃ ὙȲ‍ Ғ (ὗ)Ҡ Ӣᴯ Ȳᵀ ṳ‍᾿ ắϚ֮П‍

Ғ Ȳᵛ ṳЛ ᾿ Є‍ Ғ ᾼѠ֣ Ȳ ᴕ ױ ᾌ

1ᴯ ֣ᾼ ȲϷ ╥‍ Ғ ֯₣᾿Ѡ֣ᾼ ⇔ ‬ὗȾ‬ᾀȴ 

    Ӑׁשṅѻ ‍ (ὈὌ) ᴩ Ȳ ⇔ МЛ֝Ѭ ᵶ

ᾼכ ȴϚ ẃ Ȳᴯ ֯ᵅ Є Ӣ∟Ȳᵅ ᾼ ‬ὗȾ‬ᾀ ⱢӔȲ

⇔ Ғᴖ Ȳ ᾼ ‬ὗȾ‬ᾀ Ɫ ȴ ᴖȲ ד ὑ ᾼ█

 ‬ὗȾ‬ᾀ ⱢӔ Ȳױ Ἤ ПὈὌӑӇϷ╥Ӕ Ȳѿ 2.18a-b ὙȲ

ᾌ 1 ᾼᴯ ֣ Ȳ ֣Ӕᴯ ֣ᾼѠ֣ ȲᵀֽὨЭщ֯ ᾼ›

∟ꞋẓצЄЊЛϚᾼӔᴯ ֣Ȳ⁄ Ӕ ЄᾼѠ֣ ( 2.18a)Ȳ

ױ ∟ ᾼ ‬ὗȾ‬ᾀ ⱢӔ Ȳᵀᴕ Ӕ ᾼד ЄЊȲậᾌ 1ṳ ᴩ

∟Ȳױ ᾼὈὌⱢ ȴ֝ Ȳ ᾼ╥דצ ЄЊᾼ ᴯ ֣Ȳ⁄

֣ ЊᾼѠ֣ ( 2.18b)Ȳױ › П ‬ὗȾ‬ᾀ Ɫ Ȳᵀ

Ἤ ᾼὈὌ ⱢӔ ȴ 

    Ӕֽ֪ױȲὈὌ֯ Л֝ ⇔ МЛ ╥Ѡ֣ἨЄЊᾼ Ὠ Л Ȳ֝ד

ᴕ Л֝ ⇔ Ȳ Ὠ Єᾼ−צ Ȳ ậ█ ⁴⇔вᾼ ὨϚ

ṾȴⱢױȲӐׁשṅ֯ ᴩ Џᵂ›Ԓᴩ ϱѿц₣᾿Ѡ֣ϱᾼ

ӂᶁȲ ∟ ẞϚ◕ в ӂᶁПὈὌἬ ᾼכ ֣ ȴ  
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Ϯ  Ὠ 

 

3.1 Ἦᵌ (Morakot)  

3.1.1 ạ ѩ  

    ֯ ᴩ ⇔ П›ȲӇ Ԓ ה ᾼ

ϩȴ Ԓ ᾼ╥ ᵡ╥ה ҏ Ὼ ᾼ Ȳѩ ה

ᾼ ֝( 3.1)Ȳѿ ȳ ȳ Ϯ иᵑ҅ῶ CTL1 ȳ

EC-YOTCиέ ȳѿц JTWC Ṿ ȴӦὑ ṿӣϠ EC-YOTCᾼиέ

Ȳ֪ױ CTL1 ẞᾼ EC-YOTCᾼиέ ῺȴCTL1ד JTWC Ṿ

֯ ᾼҳщвӼϫи ῺȲ › Ӧὧ֣ᴫ Ὼү Ȳὑ 8ѣ 7ѡ 1200 

UTCѿ∟ ὧ ῧ ֮ ȲCTL1 ᾼᴯ ⁮ȳ үᾼᴯ ӼֽױȲᵀѩ

Ẓ П Мї Ȳ ֢ ϯẒ Мїᴯ ד ꞋЛ 75 km 

Ȳ ֥ вȲ Ɫ ᴫҖѠ֣› Ȳṳὑ 8ѣ 9ѡ 1200 UTC›∟

М Є ȴ ϚḔ ү ᾼ ᶮȲӦ 3.1Ҡṓ ה ẞ

Ϛױ Ȳ Мїᴯ ᾼ оȲCTL1 ֯ 8ѣ 8ѡ 0000ᴟ 1200 UTC

12Њ вᾼӂᶁ Ɫפּ 5 km h
-1Ȳế ד Ὼȴ 

    ѩ ה CWB ֫ᾌ ᾼ ֝Ȳ 3.2a-i Ɫ ה ҏП

₣᾿Ѡ֣ Ѭ(​ȳ ȳ ) ֥ѩ Є ὑ –ү ᾼ ὨȲ 1.11a-i

ѩ∟Ҡד ה ғכ ҏ Л ᾼ ​иӁȲ ​ѻ М֯ М

їѿ⁮ᴟὧ⁮ вȴױҵȲ ү ҠṓẒ ​ ȲиᵑⱢᾘ МҶЍ (⁮

Җṛ֣)цᴯὑү ᴫ⁮ᾘ (ὧᴫṛ֣)П ​ ȲẔМὧᴫṛ֣ᾼ ​ ╥ ֪
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ὑᴫ⁮ủ ☼ ױ֯☼ ֥ȳ ẁѬ ᾼ ὨȲⱢ ү

​ᾼѻ  ПϚȴ֪כ

    ӐׁשṅӼ TRMM-PRὑ Ӣ צ ẞ Ѭ ⇔ᾼ

ᴩ ה ὨПѩ Џᵂ( 3.3a-d)ȲẔМ 3.3a-bⱢ CTL1ᾼ

ὨȲ ᴥ иᵑ҅ῶ 1.4 km П Ѭӂ Ȳ​ ⁄ѿᴥ

ῶӱȴЛ ╥ Ἠ ὨꞋ ӱ ֯ ү ›ᵛҠṓẔӐṝЛ ᾼ

​иӁȲױЛ ֯ –ү Ϛ᾿֯׀Ȳṳὑ ү ẞẒ Ὑ

ᾼ ​ (ὧᴫ֣ ⁮Җ֣ ​ )Ȳԛװ ה Ὠᾼ֥ ἤȴ 

    ү ᾼ ​ếү ᴫ⁮ᾘ Пὧᴫ֣​ צ йᾼ …Ȳᶺ Ь

ү ֮ᶮϱᾼ ​ ᴩѩ ȴ 3.4a-f Ɫ CWB ה Пḕѡ

​ᾼѩ ὨȲЛ ╥֯ ​иӁἨ╥ Є ​ Ӣᴯ (МҶЍ ⁮

)Ѡ Ȳ ὨꞋ ᵭ֥Ȳ ה ẞ 8ѣ 7ѡ֯ү Җ цМ ֮ ᾼ

ᶝ֮ ​ȳ8ѣ 8ѡᴯὑᴫ⁮ ⁮ӂ ϱᾼЄ ​ȳѿц 8ѣ 9ѡҏ ֯М

ế⁮ Ѝ ᾼ ​ ᾓȲ ὑМҶЍה ⁮ ᾼ ​ ֵȲѹ 8 ѡ֯ ⁮

ӂ ϱ ᾼ ​ юȴМҶЍ ⁮ ֪ ѽ Ȳ֪ױ ​ ᾓӑ

ȷᴟὑ ⁮ӂ ϱ Ὠᾼ Ȳ֯Мѐ⇔ ᾼה М╥ ᾼצ ᶮȲ

Ӽ╥ӭ› ϱצ∕ᵘϩᾼӭ Ȳ צ◕ ֮֯ᶮϱᾼ ​ Бϫ

иכ Ȳᵀӂ֮ϱᾼ ​ Ьצ ḔᾼῈ ȴ 

    Ӧ› Ҡ῀ȲCReSS ה цẔ Ϛứᾼצ ϩȲ ᴖ

Ӑׁשṅᾼּד ẃ Ȳᴞ 8ѣ 6ѡ 0000 UTC ᾼҳщ ṳЛ ᶙԓ

ṜӐׁשṅᾼ Ȳ ϡȸẔϚ╥֪Ɫצ֪ ᾼ ֯ ү ֮ᾼ М

ѽѬ ẁ ȲЄ ю ᾼᵂӣȲᵀӐׁשṅ Ӕ ᾼ╥ Ϥү

∟ᾼ ◕Ȳ 6 ѡ Ở Ȳ ἢ֯ Ϥү Бҷנ‹

ȷẔϡ╥ ϯẃḂ Ѭ ᵶ ѿ ᴩП ⇔ ȲӦὑЛ֝ ẓצЛ

֝ᾼѬ ᵶ Ȳ֪֢ױ Ἤ П Ϸ Л֝דȲⱢϠ ѹ Ӵҏ
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ὑ ү Ἤ ᾼכ Ȳ֢ ү ֮ᾼᴯ ц Ӈ

ȲИ֝ד ’֢ Ꞌ ᾼ֝ד ☼Ȳѿ ю Мᾼ ȴֽױ

ẃȲ 6 ѡ Ở ᴩ ЏᵂᴿѾ ыנȴצ ὑױȲ ϯẃᾼ ⇔

Ӧ 8ѣ 8ѡ 0000 UTC Ở ᴩⱢ Ẓщᾼ Ȳṿ֢ ẓ֝דצᾼῴ

Ởᴯ ȳ Ѿ֝דѹӔ ᾼῴỞ ȳѿц֯ Ở∟Ϛ◕ в

Ѿ֝דᾼ ☼Ȳᴖ ◕ ϷӔ╥ᶺ ᾃᾼ ◕̅ ү ȴ 

    CTL2ᾼ Ὠế CTL1∟ҙ◕ϫиדᴿȲ TRMM-PRὑ 8ѡ∟צ

ẞ Ѭ ⇔ᾼ ᴩѩ Џ ȲW ה ҏ Ὠ Ὼᾼ Ɫ8ѡ0430

ц 2130 UTC( 3.3c-d)Ȳ ᴥ иᵑ҅ῶ 1.4 km П Ѭӂ

Ȳ​ ⁄ѿᴥ ῶӱȲױ Ὠ ӱ CReSSҠ ҏ Ἦᵌ Л ᾼ ​и

Ӂц​ ȴ֝ ֮Ȳ CTL2Ἤ П₣᾿Ѡ֣ Ѭ(​ȳ ȳ ) ֥ѩ Є

( 3.5a-f) ֫ᾌ ᴩѩ ȲẒ῏ӼϫиדᴿȲ Ϡ ӐṝЛ ᾼ ​

ҵȲϷҠ ҏ ү ᾼẒ ​ ȴ ∟Ȳ ה ҏПḕѡ

​( 3.6c-d)ế CWB ( 3.4b-c)דѩ Ȳṳ֝ 8 - 10ѡẒщᾼ

​( 3.6a-b)ȴCTL2ᾼ ​Л ╥֯ ​ циӁᴯ ϱꞋế CWB

ד Л ȲӼ CTL1ᾼ ὨדῺȴT ҁ ѩ CTL1цCTL2ᾼ ​Ȳ

Ҡѿ CTL2ᾼ ​ ⇔ ЄϠṷȲ ╥֪Ɫ CTL1МצṷѬ Б ֯ 6 - 7ѡ

Ϡȴ ᴖṕȲCTL2 Ἦᵌ ᾼ ц Ȳ֪ױ ϯẃ

ᾼ ⇔ ꞋӦ 8ѡ 0000 UTC ỞȲԚ 48Њ ȴ 

 

3.1.2 ⇔  ̅ Ѭ ᵶ  

    ӐׁשṅП ⇔ ẓצẒ ȸѬ ᵶ ѿцү ֮ᶮ ⇔ȴ Ԓ

Ḃ ῴỞц ꜜ ԈᾼѬ ᵶ ∟Ȳ ү П Шצ ᾼ ȴ

3.7aⱢ M01ȳM02ȳM03ȳц M04 Ἤ П Ȳᵛ֯ЛḂ ү ֮ᶮ ⇔

ᾼ ԈϯȲѬ ᵶ 100%ȳ50%ȳ25%ȳế 0%ᾼ ὨȲ Мїѿ ᴥ
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Ȳ ᴥᾼ ⁄҅ῶѬ ᵶ ᾼֵ ȲṳӣЛ֝ ᵑЛ֝ᾼ ȲѿѠ―

ѩ ֢ П ᾼ ȴ ᴥӔѠᶮῶӱ8ѣ8ѡ0000 UTC Ἦᵌ ᾼᴯ Ȳ

ױ ҖҖᴫѠ֣› ȲӦὑѬ ᵶ ᾼЛ֝ȲM01 - M04ᾼ ṳЛϚ

Ȳ Л֝ᾼ ᶮ҅ῶ֢ ὑ 1200 UTC ᾼМїᴯ ȲҠѿ Ѭ

ᵶ ֵᾼ ֯ 12 Њ вᾼӂᶁ ȴM01( ạ ױ֯( ṛ

Ȳӂᶁ Ɫפּ 4.92 km h
-1Ȳ Ὼȷ Ѭ Ɫ 25%ȲM03ᾼ

Ὠ ӱ ֯ 12Њ ᾼӂᶁ ᴟ 9.48 km h
-1Ȳ Ѿ╥ M01ᾼẒ ȴ 

    ү ᾼ ═Ϡ 12 Њ Ȳ ∟Пױ֯ ỞҒ Ȳ֝ 3.7a 

Ȳ ⇔ ᾼ ֯ ϯẃᾼ 12Њ Мẓצ Ὑ ᾼҒ ᶮȲ֪ױ 9

ѡ 0000 UTC ֢ Мї ᾼᴯ ЊȲ᾿ẞ 10ѡ 0000 UTC›∟Ȳ֢

Мїᴯ ד Л ѹ Ѿד ȴ 

    M05 - M08֝ ⱢЛ֝Ѭ ᵶ ᾓϯᾼҳ ( 3.7b)Ȳ ү ֮ᶮ

⇔ ᴟ Ӑᾼ 50%Ȳ ү ᾼ ᾓȲӼҠ ẞ M01 - M04֝ד

ᾼ ὨȲϷ ╥ ῴỞц ꜜ ԈᾼѬ ᵶ ֵȲ⁄ ᾼ ᴩ ⇔ ȴ֝

Ȳ ү ֮ᶮ ⇔ Ɫ 0%ȲM09 - M12 ҳ Ϸ ẞ֝דᾼ ( 3.7c)ȴ

צ ֢ ὑ Пӂᶁ Ȳ ṓῶ 3.1ȴ 

    Ҡ ᴖ῀Ȳ֯Ḃ Ѭ ᵶ ᾼ֢ МȲ ᾼ ​ ϚứצἬЛ֝Ȳ

3.8a-cṼᶧⱢ M01ȳM02ȳц M03ὑ 8ѣ 8ѡ 0000 UTCᴟ 10ѡ 0000 UTCẒ

щМ ᾼ ​ Ȳ Ѭ ᵶ ᾼ ҒȲ ​ Єѹ ​ᾼиӁ

ȴM05 - M07ц M09 - M11 ​ ᾼѩ ὨӼ֝ȴ 

    ᵑ ᾃ ᾼ╥Ȳ֯ ᾼ МȲ Ѭ ᵶ צ

Єᾼ−כ Ȳ₣᾿Ѡ֣ϱ ᾼ ☼ ⇔ Ḃ ȲꜙᴟצҠ ᾼ

ȴ֪ױȲ֯ ֢ Ὠ ᾼ֝ ȲӇ ứ ᾼ₣᾿

ЬҠ ═ȲИ ’ ⇔ М֢ П ᾼ ᾓ ╥ ֪ὑѬ

ᵶ ᾼֵ Ȳᴖ‍Ẕ֪҃ Ӣᾼ ὨȴⱢױ 6.1 km ֢ ᾼ
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Мїᴯ ( 3.9)Ȳ֪ Ɫ֯׀₣᾿ йᾼ ╝Ȳ ᾼ Мї ᵅ Ɫ ὧȲ

ᵀЬҠ ֢ Мїᴯ ᾼ Ȳᴟю Ѭ ᵶ Ɫ Ӑᾼ

50%(M02)П∟Ȳ ױ֯ ⇔ỮҠ ═Ẕ Ȳ ᵛ ᵅ Мїᾼ₣᾿

֥Ь֯׀ȴ 

 

3.1.3 ⇔  ̅ ֮ᶮ ⇔ 

    ⱢϠ ү ֮ᶮ ⇔ Ἦᵌ ֯ ү ᾼ ╥ᵡẓצ Ȳ

Ӑׁשṅѩ ⇔ M01ȳM05ȳц M09Ϯ ᾼ ὨȲᵛ֯ЛḂ ῴỞц

ꜜ ԈᾼѬ ᵶ ϯȲ ԓ֮ᶮȳҙ֮ᶮȳѿц ֮ᶮ Ϯ ᾼ ȴ

3.10ⱢױϮ ᾼѩ ὨȲἬצ Мї֯ 8ѣ 8ѡ 1200 UTC Ь

‍ ῺȲᵛṿẞϠ 9ѡ 0000 UTCȲϮ Мїᾼᴯ Ṽ −Њȴῶ 3.1

ԝ֢ ⇔ ֯ ᾼӂᶁ ȲM01ȳM05ȳц M09 П ӂᶁ

ṼᶧⱢ 4.92 km h
-1ȳ5.61 km h

-1ȳц 3.79 km h
-1Ȳ ү ֮ᶮ ⇔ ӂ

ᶁ П ṳḥצὙ ᾼד ἤȲ ᴩѠ֣ иϷכЛҏԉᴶ оᾼ ȴ 

    3.11a-cṼᶧⱢM01ȳM05ȳцM09ὑ 8ѣ 8ѡ 0000 UTCᴟ 10ѡ 0000 UTC

ẒщМ ᾼ ​ Ȳѩ ᾼ ​ ц ​иӁ ᶮ∟ ȲḂ ү

֮ᶮ ⇔ ὑ ​ᾼиӁ ЛЄȲ Ϡ ᾼЛ ҵȲ֯ү ᴫ⁮

ᾘ Ṽ Ҡ ẞ​ ֵᾼ Ȳѹ Ϡү Ѝ ֮ᶮϱᾼ ​ ֪֮צ

ᶮ ⇔ ᵅᴖ юПҵȲẔ ֮ ᾼ ​ Ѿ֝דȴ 

    ѩ ὨȲӐׁשṅ Ɫү ֮ᶮ ⇔ Ϡ ֮ᶮϱ Ἤצ​ ҵȲ

Ἦᵌ ү ᾼ ṳḥצὙ ᾼ ȲױἨ ╥֪Ɫ Ἦᵌ ү

ᾼѻ ​╥Ӧᴫ⁮ủ ᾼѬ Ἤ ẁ(ὧᴫ֣​ )Ȳד Пϯү ֮ᶮ

ᾼכ ​(⁮Җ֣​ )ѩ юȲӦὑѐ⇔ЄЊЛ֝דȲ֪֯ױ ү

ắẔᴩ Ѡ֣∟ ПЛ ᴖṿ ᾼ Ȳү ֮ᶮ

―Л╥ѻ ᾼ ạ֪ ȴ֯ᴕ Ѭ֝ד ᵶ ȳ Ḃ ֮ᶮ ⇔ᾼẔһ֢
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⇔ М(ẂֽȸM02ȳM06ȳц M10)ȲӼ ẞ֝דᾼ ȴ 

 

3.2 ϴṪѩ (Fanapi) 

3.2.1 ạ ѩ  

    ֯ϴṪѩ ᾼ МȲᶺ ѻ ᾼӼ╥ ү ᾼ Ȳ

ᴖױ ϭ Ἦᵌ ᴶצ ֝ȹ 3.12ⱢᵓӣCReSS ה ϴṪѩ

П ạ (CTL1) ( ᴥ)Ȳ Пדѩ ᾼ╥CWB ẁП Ṿ ( ᴥ)Ȳ

ѹϚẆᵧ NCEPᾼиέ ( ᴥ)ȴѩ CTL1 CWB Ṿ Ȳ֯

ү › Ѿᶙԓᵭ֥Ȳ ү ᾼᴯ ϷϫиדῺȷӦὑ Мї֮֯ᶮϱᾼ

йᴯ ЛὔḟứȲCTL1֯ү ֮ᶮϱṛᾼ Ɫ ҖȲᵀЄ ϱế CWB Ṿ

ṳЛ ד ы ȷ Мїὑ 19ѡ 1200 UTCП› ү ȲẒ үᴯ

ᾼ Ӽ֥֯ вȲ ᾼ╥ CTL1 ҏ ֯ ү ᾼ

ȴԒ CWB ᾼ ȲϴṪѩ ֯ ѿפּ‹ 21.80 km h
-1 ү

› Ȳ ү∟ᾼ ὑ 19ѡ 0600ᴟ 1800 UTC 12Њ вӂᶁ ᴟ 13.90 km h
-1Ȳ

ᴟὑ CTL1 ẞᾼ ═ Ȳּפ Ӣὑ 19ѡ 0900ᴟ 1500 UTC

Ȳ פּ 17.18 km h
-1

 (ῶ 3.2)ȴѩ CTL1 NCEPиέ ∟

ȲӦὑ NCEPиέ ᾼ έ⇔ Ȳ֪ױ NCEPиέ ṳḥצὙ ᵧ ҏ

ү ᾼ ᶮȲ CReSS ה ∟Ȳ ḥצ CWB Ṿ

ȳ ◕ϷЛ  Ȳᵀד NCEPиέ ẃ Бצ−ЄᾼḂ ȴ 

ה     ᾼ ῶ Ȳ 3.13a-f Ɫ ה ҏПϴṪѩ –

ү ₣᾿Ѡ֣ Ѭ(​ȳ ȳ ) ֥ѩ Є ȲҠ ẞ Ӧ Ɫ

Л ᾼ о ȴ18ѡ 1800 UTC ( 3.13a) Ữӑ ү Ȳױ

ẞᾼ Ьᵧ ד ᾼ Ȳ МҶЍ ȲӦὑắ֮ᶮ Ȳ

ᾼ ἤ֯ױП∟ Ḃ Ȳὑ 19ѡ 1200 UTC( 3.13d)БҠṓד Ὑ

ᾼЛ ȴϴṪѩ ү ᾼ ​ѻ М֯Мї⁮ ᴟὧ Ȳ֝
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Ӧ 3.13c-f Ҡ ẞ Ӽה ҏ֝דᾼ ὨȲѹ Є ​ᾼ Ӣᴯ Ϸ

Ὠᵭ֥ȴ 

    ֝ ѩ ֮֯ᶮϱᾼ ​Ȳ 3.14a-cⱢ CWB ה ᾼ ​

Ὠȴ ԒȲ 3.14a҅ῶ CWBὑϴṪѩ–ү (9ѣ 18 - 21ѡ) ẞᾼ

​ȲҠ ​ѻ М֯ ⁮ӂ ȲẔМϭѿ ֮ ֵȴӦὑ 9ѣ 19ѡ

щ╥ϴṪѩ ֯ү ֮ᶮϱ ​ᾼѻ ◕Ȳᶺ ᵑ 19ѡ щѩ

ᾼѡ ​( 3.14b-c)ȴCWB ӱ( 3.14b)ȲЛ ֯

​ Ἠ╥ ​иӁѠ Ȳ19ѡ щᾼ ὨếϮщ(18 - 21ѡ) ​ᾼ

Ὠ ⱢדῺȲ Є ​֝ ҏ ֯ ⁮ӂ ϱȲṳѿ ⅜֮ ֵȴ ה П

19ѡ ​( 3.14c)ế ד ῺᴿȲү ᴫҖ֮ ᾼ ​ ὧ цὧ

⁮ ֮ ѩюϠד ֵȲѻ ​ М֯ү ⁮ Ȳѹ Є ​ Ӣᾼᴯ Ӽ֯

⅜֮ Ȳ ╥Ϛ ד Л ᾼ Ὠȴ 

 

3.2.2 ⇔  ̅ Ѭ ᵶ  

    ϴṪѩ ᾼ Џᵂ╥ⱢϠế Ἦᵌ ᾼ Ὠ ᴩѩ Ȳ֪צױ

⇔ ᾼ иȲ֯ױ ῴỞц ꜜ ԈᾼѬ ᵶ ֵ П

֝ ᴩ ȲṳЛ ү ֮ᶮ ⇔ᾼ ȴ ứ F01ȳF02ȳF03ȳц F04Ԛҳ

ȲѬ ᵶ иᵑⱢ 100%ȳ75%ȳ50%ȳế 25%Ȳ ҳ П Ѭ ᵶ

ᾼ ế Ἦᵌ ⇔ ᾼ (100%ȳ50%ȳ25%ȳế 0%)

Л֝Ȳ ╥ᴕ ẞϴṪѩ ​ ѩ юᾼ ╝Ȳ֪ױ Ѭ ᵶ

ᴟ Ӑᾼ 75%(F02)v Ҡ ẞ ạ (F01) ПЛ֝Ȳ ᴩѩ Џᵂȴ 

    3.15Ɫ F01 - F04 ⇔ П ѩ Ȳѿ ᴥ Мїᾼ Ȳ

ṳӣ ᴥᾼ ҅ῶѬ ᵶ ᾼֵ Ȳḕ 3 Њ Ϛװ Мїᴯ ȲẔМὑ

(19ѡ 0600 - 1500 UTC)П Ѧ ϱЛ֝ ȲѿѠ―ѩ ֢ ֯

оϱᾼ ȴ ᴥӔѠᶮⱢ 9ѣ 19ѡ 0600 UTC ϴṪѩ ᾼМї
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ᴯ Ȳױ Мї⌂Ҿ МҶЍ Ȳ ӦὑѬ ᵶ ᾼЛ֝ȲF01 - F04֢

ᴞẓצЛ֝ᾼ ᴩ ⇔Ȳѿ Л֝ᾼ ᶮ҅ῶ֢ ὑ 19ѡ 1500 UTC ᾼ

Мїᴯ ȲҠѿ ẞ ⇔ Ѭ ᵶ П ᾼד ἤȲѬ ᵶ ֵᾼ

֯ ᾼ 9 Њ вẓצ ᾼӂᶁ Ȳᵛ ȲF01( ạ )П

ӂᶁ 15.88 km h
-1 Ȳ∕Ѭ ᴟ Ӑᾼ 50%(F03)∟Ȳ ᾼӂᶁ

Ɫפּ 21.89 km h
-1Ȳế ạ Ὑצ ᾼ ȴצ ֢ ὑ Пӂ

ᶁ Ȳ ṓῶ 3.2ȴ 

    ֝ ѩ ֢ ֯ ​ ϱᾼ Ȳ 3.16a-cṼᶧⱢ F01ȳF02ȳц F03

ὑ 9ѣ 19ѡ 0600 UTCᴟ 20ѡ 0000 UTC ◕М ᾼ ​ Ȳ Ѭ ᵶ

ҒȲ ẞᾼ ​ Ϸ ЄȲ ​ᾼиӁ Ӽ ȴF01( 3.16a)ᾼ

Є ​ҏ ֯ Мїѿ⁮ȷF02( 3.16b)ᾼ М ẞЛ ᾼ ​

иӁȲ Є ​ҏ ֯Мїѿ⁮ȲᵀὙ ѩ F01ЊϠ ֵȷᴟὑ F03( 3.16c)

ᾼ ѾБ Лẞыֵᾼ ​ȴ 

 

3.3 (Haitang) 

3.3.1 ạ ѩ  

    CWB Ṿ Ȳ ὑ ү צ‹ ӢӉ (Jian and Wu, 

2008ȷSu et al., 2012ȷYeh et al., 2012)Ȳ֪֯ױѩ ה П ֝ Ȳ

Ҡᾃ CReSS ᵡ╥ה ẞ ȲᵀЬ М֯ ү ᾼ

⇔ оȴ 3.17ⱢᵓӣCReSS ה П ạ (CTL1) ( ᴥ)Ȳ

Пדѩ ᾼ╥ CWB ẁП Ṿ ( ᴥ)ȲѹϚẆᵧ NCEPᾼиέ

( ᴥ)ȴ ᴖṕȲиᵑӦ ц Ἤ ẞᾼ Ϯ ῺᾼȲד╥ ᴞ 7ѣ

17ѡ 0000 UTC ᴫҖѠ֣› Ȳṳὑ 18ѡѿ∟Ṽᶧ ү ȲCWB

Ṿ ҖȳCTL1װПȳᴖ NCEPиέ ⁮ȴӦὑ NCEPиέ П

έ⇔Ɫ 6 Њ Ȳᴖ ֯ ү ›ᾼӉ Ḇ ᾼ Мї
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ứᴯỞ Ȳ֪ױ ᾎ NCEPиέ ẃ ȴד ПϯȲCReSS

ה ғכ ẞ ֯ ϱᾼ оȲѩ CTL1 CWB Ṿ ∟

Ȳᴞ 17ѡ CTL1ᾼ Мї ѩ CWB Ṿ Ὼү Ȳּפ 17ѡ

2100 UTC ᴟ 18ѡ 0600 UTCѦҠ ẞ ᾼӉ ȲẒ ӢӉ ᾼ

ד◕ Ὼȴ ὑ 18ѡ 1200 UTC∟ Ϥү Ȳ CWB ẞ

Ӧ › 15.05 km h
-1 ᴟ 8.92 km h

-1Ȳ֝ CReSS Ϸה ҏ

ᾼ ᶮȲ ⇔Ӧ 16.16 km h
-1 Ɫ 8.94 km h

-1Ȳ Ϛᾼ ᵑ╥ CWB Ṿ

Ӣ ᾼ ◕Ɫ 18ѡ 1200 UTC - 19ѡ 0000 UTCȲᴖ ה П ◕(18

ѡ 0600 - 2100 UTC) Ӣ ȳנ ═ Ӽ  (ῶ 3.3)ȴ ◕ ∟Ȳ

ỞҒ ү Ȳ᾿ẞ М Є ›ϭ Ӣ ᾼ ᶮȴЄ ẃ ȲCTL1

CWB Ṿ ⁮ȲᵀẒ П ֥֯ вȲҠ ╥Ϛכװғᾼ

ȴ 

    Ӧὑ ֯ ү ᾼᴫ⁮ủ ☼И╥ ẁѬ ц כ

ᾼѻ ẃ Ȳ֪ױӐׁשṅЛ ү ֮ᶮϱᾼ ​Ȳ ה

ᾼ ῶ ᴩ ȲӦ Ἦᵌ ᾼ ὨϷҠќ═ױ ᵂᾎȴ 3.18a-i Ɫ ה

ҏП –ү ₣᾿Ѡ֣ Ѭ(​ȳ ȳ ) ֥ѩ Є ȲҠ ẞ

Ӧ › Ɫ ᾼ Ɫ ∟Ὑ Л ᾼ о ȴ17 ѡ

0600 UTC ( 3.18a) Ữӑ ү Ȳ ╥ѩ ᾼȲ

ү ṳ МҶЍ Ȳ֯ МӦὑắẞ֮ᶮ ᾼ Ȳ ᾼ

ἤצϠ−ЄᾼḂ Ȳᵛ Л ȲӦ 3.18eҠ ῀ 18ѡ 0600 UTC

ѻ ᾼ ​ М֯ Мї⁮ ȴП∟ ү Ȳᴫ⁮ủ ᾼ

Ϸ Ɫ Ȳ 3.18e-hҠṓү ᴫ⁮ᾘ ҏ ​ Єᾼὧᴫ֣​ Ȳ

֝ Ϸҏ ֯ Ἦᵌ ү ᾼ ц ה ὨМȲױẒ

ꞋⱢ ү ᴴ ᴫ⁮ủ ☼Пὒ Ѭ ᾼ ȴ 
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3.3.2 ⇔  ̅ Ѭ ᵶ  

    ᴩ ЏᵂᾼӭᾼếϴṪѩ Ȳѻ֝ד ╥ⱢϠế Ἦᵌ

ᾼ Ὠ ᴩѩ Ȳצ ⇔ ᾼ иȲ֝ ῴỞц ꜜ ԈᾼѬ

ᵶ ֵ П ֝ ᴩ ȲṳЛ ү ֮ᶮ ⇔ᾼ ȴ ứH01ȳ

H02ȳH03ȳц H04Ԛҳ ȲṳᾘӣϴṪѩ П ứȲ҆Ѭ ᵶ

иᵑⱢ 100%ȳ75%ȳ50%ȳế 25%Ȳ ҳ П Ѭ ᵶ ᾼ ế

Ἦᵌ ⇔ ᾼ (100%ȳ50%ȳ25%ȳế 0%) Л֝Ȳᵀ ⁄

ϱҬ ᴩ֢ Ὠᾼѩ ᵛҠȲѹӦὑ Ѭ ᵶ ᴟ Ӑᾼ

75%(H02)v Ҡ ẞ ạ (H01) П Ȳ֪ױ ᴩѩ Џᵂȴ 

    3.19Ɫ H01 - H04 ⇔ П ѩ Ȳѿ ᴥ Мїᾼ Ȳ

ṳӣ ᴥᾼ ҅ῶѬ ᵶ ᾼֵ Ȳḕ 3 Њ Ϛװ Мїᴯ ȲẔМὑ

(18ѡ 0600 - 1800 UTC)П Ѧ ϱЛ֝ ȲѿѠ―ѩ ֢ ֯

оϱᾼ ȴ ᴥӔѠᶮⱢ 7ѣ 18ѡ 0600 UTC ᾼМїᴯ

Ȳױ МїӔ МҶЍ Ȳ ӦὑѬ ᵶ ᾼЛ֝ȲH01 - H04֢

ᴞẓצЛ֝ᾼ ᴩ ⇔Ȳѿ Л֝ᾼ ᶮ҅ῶ֢ ὑ 18ѡ 1800 UTC ᾼ

Мїᴯ ȲҠѿ ẞ ⇔ Ѭ ᵶ П ᾼד ἤȲѬ ᵶ ֵᾼ

֯ ᾼ 12 Њ вẓצ ᾼӂᶁ Ȳᵛ ȲH01( ạ )

Пӂᶁ 12.74 km h
-1 Ȳ∕Ѭ ᴟ Ӑᾼ 50%(H03)∟Ȳ ᾼӂᶁ

Ɫפּ 15.14 km h
-1Ȳế ạ Ὑצ ᾼ ȴצ ֢ ὑ

Пӂᶁ Ȳ ṓῶ 3.3ȴ 

    ∟Ȳѩ ה П֢ ֯ ​ ϱᾼ Ȳ 3.20a-cṼᶧⱢ

H01ȳH02ȳц H03ὑ 7ѣ 18ѡ 0600 UTCᴟ 19ѡ 1800 UTC ◕М ᾼ

​ Ȳ Ѭ ᵶ ҒȲ ẞᾼ ​ Ϸ ЄȲ ​ᾼиӁ Ӽ

ȴ ֯ ү ∟ ᴫҖѠ֣ ῺМ Є Ȳ H01( 3.20a)ᾼ

​ֵ М֯ Мїѿὧᴟὧ⁮ Ȳ ᴩ Ѡ֣Є )чȷH02ד 3.20b)
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ᾼ ẞЛ ᾼ ​иӁȲ ​֯ Мїὧ⁮ ֵȲᵀ ד

H01⁄юϠ ֵȷ 3.20cМҠṓ H03ᾼ Ѿḥצыֵᾼ ​ȴ 
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ҳ  ᴯ ֣ иέ 

 

4.1 Ἦᵌ (Morakot)‍ иέ ̅ M01 vs. M03 

    2.5 М ᴯױ ֣ ѠᾎᾼЮ Ȳᴯ ֣Ѡ ậѠᴯṔѠ֣ᾼᾌ

1П∟ӦѬӂӂ☼ (Ὄὃ)ȳ₣᾿ӂ☼ (ὠὃ)ȳ‍ (ὈὌ)ȳц (Ὑ)Ἤ

ṅשȴӐׁכ Ἦᵌ ὑ ү (8ѣ 8ѡ 0000 - 1200 UTC)Ȳ‍

Пכ ֯Ѭ ᵶ Л֝ᾼ֢ МצᴶЛ֝П ȲⱢױᶺ

M01ц M03Ẓ ⇔ Ὠ ᴩѩ Ȳ›῏Ɫ ạ ȳ∟῏⁄╥ Ѭ

ᵶ Ɫ 25%ᾼ ȴ 

    4.1МȲѿ ᴥ иᵑῶӱ M01ц M03֯ ү ᾼӂ

ᶁ ֣ Ȳ Ẓ֣ױ ד ∟ѿ ᴥ ῶӱȲ Ẓ֣ױ П

╓֣ Мїᾼὧ⁮ ȲᵛⱢ ᴩ Ѡ֣ᾼ∟ Ȳ ứ ╥ӦὑѬ ᵶ

Л֝ѿ Л֝Ἤ ᾼ ὨȴױҵȲѿ МїⱢ Ȳậҙ 700 kmȳ

300ᴟ 700 hPaᾼиέ ẃ ױ ◕ᾼ ☼Ȳѿᴊᴥ╦ ῶӱȴ 

    Ȳ ᴩ‍ ᾼ Џᵂȴᴕ Ἦᵌ ᾼ ☼ҙ ѿц ☼ ⇔Ȳ 

֯M01(M03)ᾼ Мậ₣᾿Ѡ֣ 3 - 7(3 - 5.5) km вᾼ ȳѬӂѠ֣⁄Ϛ√

Ṽ Мїậҙ 330 km вᾼ ᴩӂᶁԛҒѿ ȷ₣᾿ ᾼ ậᴕ

ẞᵅ ֮ᶮ Ὠᾼ Ȳ֪ױЛҔ╗ ⇔ᵅὑ 3 kmᾼ Ȳṳ ’ ậ

Пӂᶁ ⇔ᾼ Єѐ⇔ ☼ᵭ֥ȷѬӂ ậ ⁄ Ҕᵶᴯ ѻ

Ӣכ Ȳ ѿ ȲҠ῀МҶЍ ֮ ᾼ ​֯ Ἦᵌ Мї פּ 350 

km∟ИὙ ȴֽ 2.5 Ἤ Ȳ ᾌ 1ᴯ ֣ᾼᴯ ϱӔֻ֯׀ Єᾼᴯ
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⇔Ȳ ᾼ Ϸ ѩ ЄȲ ӂᶁᴯ ц‍ ᾼᾌ 1

ᴯ ֣ῶӱὑ 4.2a-d МȲ М вᵛⱢ ȴ ‍ ᾼ

Ὠ֝ ῶӱὑ 4.1МȲѿ ᴥמּ ҅ῶ M01ц M03Ẓ ҏẃᾼ

‍ ֣ ȲиᵑỄ֤Ɫ DH1ế DH3ȴѿ DHDּמᴥ ῶӱ DH1ế DH3

Ẓ ֣ ᾼ֣ Ȳv ҅ῶẒ ֪Ѭ ᵶ Л֝Ἤ ᾼ‍ ֣ Ȳ

֝ ╓֣ Мїᾼὧ⁮ ȴ 

    ѿϱצ ‍ ᾼ Ὠќ═ӐׁשṅП Ȳ Ἦᵌ ֯ ү∟ Ӣ

ᾼ 12Њ МȲӦὑ ᴫҖѠ֣ ү Ȳױ ᴯὑᴩ Ѡ֣∟ ᾼ

ӢϚ ∟ᾼ֣ Ȳ ᴖὈ ᾼ Ȳṿ Ӑ ắẞ

☼ ᴖ ᴩ ᾼ Ἦᵌ ṛ Ḇ Ȳ ὑү ᴫ⁮ ֮ ᶮכ נּ

ᾼ Ϣ ​ȴ 

 

4.2 ϴṪѩ (Fanapi) 

4.2.1 ‍ иέ ̅ F01 vs. F03 

    ϴṪѩ ȲӐׁשṅӼ ᴩ‍ П Џᵂȴᴕ ϴṪѩ

ὑ ү ᾼ ◕(9ѣ 19ѡ 0600 - 1500 UTC)Ȳ F01ц F03Ẓ ⇔

Ὠ ᴩѩ Ȳ›῏Ɫ ạ ȳ∟῏⁄╥ Ѭ ᵶ Ɫ 50%ᾼ ȴ 

    4.3МȲѿ ᴥ иᵑῶӱ F01ц F03֯ ү ᾼӂᶁ

֣ Ȳ Ẓ֣ױ ד ∟ѿ ᴥ ῶӱȲ Ẓ֣ױ П

╓֣ Мїᾼὧ⁮ ȲᵛⱢ ᴩ Ѡ֣ᾼ∟ ȲῴḔ ứ ╥ӦὑѬ ᵶ

Л֝ѿ Л֝Ἤ ᾼ ὨȴױҵȲѿ МїⱢ Ȳậҙ 450 kmȳ

300ᴟ 700 hPaᾼиέ ẃ ױ ◕ᾼ ☼Ȳѿᴊᴥ╦ ῶӱȴ 

    Ȳ ᴩ‍ ᾼ ЏᵂȴӦὑЛ֝ ẓצЛ֝ᾼ ☼ҙ ѿц

☼ ⇔Ȳ֪ױṼϴṪѩ П ἤ֯ F01(F03)ᾼ Мậ₣᾿Ѡ֣ 3 - 8(3 - 6) km

вᾼ ȳѬӂѠ֣⁄Ϛ√Ṽ Мїậҙ 135 km вᾼ ᴩӂᶁ
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ԛҒѿ Ȳױ ᾼ ậѠה Ἦᵌ Ȳṳ֝ד ᴯ ц‍ ᾼ

ᾌ 1ᴯ ֣ῶӱὑ 4.4a-dМȲ М вᵛⱢ ȴ ∟ ‍

ᾼ Ὠ֝ ῶӱὑ 4.3МȲѿ ᴥמּ ҅ῶ F01ц F03Ẓ

ҏẃᾼ‍ ֣ ȲиᵑỄ֤Ɫ DH1ế DH3ȴѿ DHDּמᴥ ῶӱ

DH1ế DH3 Ẓ ֣ ᾼ֣ Ȳᵛ҅ῶẒ ֪Ѭ ᵶ Л֝Ἤ ᾼ‍

֣ Ȳ֝ ╓֣ Мїᾼὧ⁮ ȴ 

Ȳױֽ     ϴṪѩ ẃ Ȳ כ Л ᾼ ֪ Ἦᵌ Л

Ȳᵀ֝ד ֯ ү ֝ ắẞ ᴩ Ѡ֣דчᾼ‍ ֣ Ȳ כ

ᴩ ⇔ᾼ ȴѿϱ Џᵂᶙכ∟Ȳᶺ ҵѩ Ϡᴯ ֣Ѡ М֢ ֯

›( ) ү∟( Л ) Ẓ ◕ᾼ Ȳ и ֯ϯϚ

Њ М ᴩ ȴ 

 

4.2.2 ֢ иέ ̅ F01 › vs. ү  

    ϴṪѩ ֯ ү ›ẓצ ᾼ Ȳᵀ ү ֮ᶮ∟ҏ Л

ᾼ Ȳɲ֪ ױ ϴṪѩ ֯ ү ›(9ѣ 18ѡ 1200 UTC - 19ѡ 0000 UTC)

ү∟(9ѣ 19ѡ 0900 - 1500 UTC) Ẓ◕ ᴩ ѩ ЏᵂȲᶦ ᴯ

֣Ѡ М֢ ֣ П ᴶצ ȴ ᴕϴṪѩ ☼ᾼҙ

ЄЊȲѿ МїⱢ ȳậҙ 180 kmП ᴩ Ȳ ậᾼҙ 4.2.1

ЄṷȲ╥ᴕ ֯ Ѭӂӂ☼ (Ὄὃ)ᾼ о ȲӇ Ҕ╗ẞ ҵ

ᾼ ȴ 4.5a-d Ɫ֢ ֣ ⇔ оᾼ ᶮȲЛ֝ ⇔ ӣЛ֝ ҅ῶȲ

ѿḕ 3 Ɫ ẃ ӱ₣᾿Ѡ֣ 10 ᴟ 22 ᾼ ὨȲ₣᾿ Ɫᴞפּ

֮ 3.1 kmᴟ 8.0 kmҿҢȴ 

    ѿϯ Ὑ֢ ᴥ҅ῶᾼ ȸ ᴥⱢѬӂӂ☼ (Ὄὃ)ȳ ᴥⱢ₣᾿ӂ☼ (ὠὃ) 

ȳּמᴥⱢ‍ (ὈὌ)ȳ ᴥ⁄Ɫ ᴯ ֣(ὝὕὝ)П֣ ȴᾌ 1ᾼѬӂӂ☼

 ɤ ὠϽɳὖ Ҡиכ ὠϽɳὖ ȳ ὠϽɳὖ  ὠϽɳὖ ȲẔМ ὠϽɳὖ ὑ
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 ὠϽɳὖ  ὠϽɳὖ Ẓ ҒȲ֪Ɫ ὠϽɳὖד π Ȳ ϯ ὠϽɳὖ  ὠϽɳὖ

ᾼᵂӣȲиᵑⱢ ᾼӂ☼ᵂӣ(ὌὝὅ)ц￼ ☼ᾼӂ☼ᵂӣ(ὌὄὋ)ȴ›῏҅ῶӦ

ӂ☼ᾌ 1 Пᴯ Ȳᵛᴯ Ӣ∟ ӂ☼ᾼ ὨȲѿẲ ᴥῶӱȷ

∟῏҅ῶӦЛ ӂ☼ цЛ Пᴯ ȲϚ Є иככ╥ ☼ᾼ

ᵂӣȲѿ ᴥῶӱȲᵀױ ЛᶙԓӦ ☼ Ȳ Ҕ╗֪ ɼ в

 Ὼ оἬ ӢП Мї Ὼ ☼(ventilation flow)ᾼᵂӣȴ 

    Ӧὑ ›ᾼ ╥ ᾼȲ֪ױ ҏẃП֢ ֣ (Ѭӂӂ☼ ҵ)

ЛЄȲ֯ ₣᾿Ѡ֣ϱᾼ Ϸ−Њ( 4.5a-b)ȴ ѻ ắѬӂӂ☼ (Ὄὃ)

ạȲḆ ᾼ ᾎ ╥ắẞ￼ ☼ᾼӂ☼ᵂӣ(ὌὄὋ)Ἤѻ ( 4.5b)Ȳ֪Ɫ

֯ ›ᾼ ◕ вȲ ᾼӂ☼ᵂӣ(ὌὝὅ)ṳЛ ȲѬӂӂ☼ (Ὄὃ)

Ѿ ֝ὑ￼ ☼ᾼӂ☼ᵂӣ(ὌὄὋ)Ȳӂᶁẃ ṿ ᴫ ȴ 

    ᾼ ֯ ү Л Ȳԛ⇔ ֢ ֣ ὑЛ֝ ⇔ Мᾼ

о ᶮ( 4.5c-d)ȲҠѿ ЄᾼЛ֝ȴ−צ‹ ᴯ ֣(ὝὕὝ)₣᾿

ӂᶁẃ צ ᾼ ᶮȲếϴṪѩ ᾼ ὨϚ Ȳױ иБὑ›

ᾼв М ὙȴӐׁשṅ ‍ (ὈὌ)ᾼ оȲ Ὠ ױ ֣

ד ›ẓצ ⱢὙ ᾼ₣᾿ оȲѹ оѠ֣ ₣᾿ӂ☼ (ὠὃ)Є

чȴד ‍ (ὈὌ) ⇔ оᾼ ֪ȲӦὑ Л ᾼ ​иӁȲᴯὑ

Мїὧ⁮ Пᵅ Ӕᴯ ᶮכȲ ⇔ Ғȳᴯ ЄȲ Єᾼᴯ

Ӣὑּפ 4 km ᾼᴯ Ȳ 4.5cМѿּמᴥ ῶӱױ ᾼ‍ ֣ (ὈὌ)ȷ

Ȳᴯ ֯ ױ ⇔∟ ⇔ Ȳѿ Є Мᾌ 1 ᾼ‍ ֣

(ὈὌ)ד ╓֣ МїПᴫҖѠȴ ПҵȲױ ц​ ⇔цҙ ֣ϱ

֣ҵ ȲϷҠ ‍ Ғ ᾼ₣᾿ ⇔ȴѿϱ Ὠ ֥ ϩ ѹ

ṅשׁ ᵭ֥ȴ 

    Ȳᴯ ֣Ѡ Мᾼ֢ ἒױ Фד╥ ᾼȲᵅ Л ᾼᴯ Ӣ

∟Ȳ Ϸ ϠѬӂӂ☼ (Ὄὃ)ᾼ֣ ȴ 4.5d ӱᵅ ᴯ Ӣ∟ ắ
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ᾼӂ☼ᵂӣ(ὌὝὅ) ӂ☼ᴟϯ Ȳᴖ￼ ☼ᾼӂ☼ᵂӣ(ὌὄὋ)ד ›

ҏ ϠϚ ὧ⁮ᾼ֣ оȴ 

 

4.3 (Haitang) 

4.3.1 ‍ иέ ̅ H01 vs. H03 

    ֝ ᴩ‍ ᾼ Џᵂȴᴕ ὑ ү

ᾼ ◕(7ѣ 18ѡ 0600 - 1800 UTC)Ȳ H01ц H03Ẓ ⇔ Ὠ

ᴩѩ Ȳ›῏Ɫ ạ ȳ∟῏⁄╥ Ѭ ᵶ Ɫ 50%ᾼ ȴ 

    4.6МȲѿ ᴥ иᵑῶӱ H01ц H03֯ ү ᾼӂ

ᶁ ֣ Ȳ Ẓ֣ױ ד ∟ѿ ᴥ ῶӱȲ Ẓ֣ױ П

╓֣ Мїᾼὧ ὧ⁮ ȲᵛⱢ ү ᴩ Ѡ֣(ᴫҖѠ)ᾼ∟ Ȳῴ

Ḕ ứ ╥ӦὑѬ ᵶ Л֝ѿ Л֝Ἤ ᾼ ὨȴױҵȲѿ М

їⱢ Ȳậҙ 700 kmȳ 300ᴟ 700 hPaᾼиέ ẃ ױ ◕ᾼ

☼Ȳѿᴊᴥ╦ ῶӱȴ 

    Ȳ ᴩ‍ ᾼ Џ ȴWᴕ ᾼ ☼ҙ ѿц ☼ ⇔Ȳ ֯

H01(H03)ᾼ Мậ₣᾿Ѡ֣ 2.5 - 7(2.5 - 6) km вᾼ ȳѬӂѠ֣⁄Ϛ√

Ṽ Мїậҙ 360 km вᾼ ᴩӂᶁԛҒѿ Ȳױ ᾼ ậ

Ѡה ›Ẓ Ȳѹ֝ד CWB Ȳ ᾼ 7 ҙ

Ἦᵌ ЄȲ֪ױ ậᾼҙ Ϸ ЄṷȲ ᴯ ц‍ ᾼᾌ 1 ᴯ ֣ῶ

ӱὑ 4.7a-d МȲ М вᵛⱢ ȴ ∟ ‍ ᾼ Ὠ

֝ ῶӱὑ 4.6МȲѿ ᴥמּ ҅ῶ H01ц H03Ẓ ҏẃᾼ‍

֣ ȲиᵑỄ֤Ɫ DH1ế DH3ȴѿ DHDּמᴥ ῶӱ DH1ế DH3 Ẓ

֣ ᾼ֣ Ȳᵛ҅ῶẒ ֪Ѭ ᵶ Л֝Ἤ ᾼ‍ ֣ Ȳ╓

֣ Мї⁮⁮ᴫѠ֣Ȳᵛ ү ᴩ Ѡ֣ᾼҿ∟ ȴ ẃ Ȳ

DHDЛᶙԓ╓֣ ᴩ Ѡ֣∟ ȲᵀӦὑ֣ױ Ϸ כ ᾼ
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Ȳ ẃ ṳЛ ￼Ӑׁשṅᾼ ȴ 

 

4.3.2 ֢ иέ ̅ H01 › vs. ү  

    Ӧὑ ֯ ү ֮ᶮ∟ϷӦ Ӑ ᾼ ⱢЛ Ȳ֪ױӐ

ṅӼשׁ ү ›(7ѣ 17ѡ 0600 - 1800 UTC) ү∟(7ѣ 18ѡ

0600 - 2100 UTC) Ẓ◕ ᴩ ѩ ЏᵂȲѿ ᴯ ֣Ѡ М֢ ֣

П ᴶצ ȴ ᴕ ☼ᾼҙ ЄЊȲѿ МїⱢ ȳ

ậҙ 360 kmП ᴩ Ȳ 4.8a-dⱢ֢ ֣ ⇔ оᾼ ᶮȲЛ֝

⇔ ӣЛ֝ ҅ῶȲѿḕ 3 Ɫ ẃ ӱ₣᾿Ѡ֣ 10 ᴟ 22 ᾼ

ὨȲ₣᾿ Ɫᴞ֮פּ 2.5 kmᴟ 7.3 kmҿҢȲ֢ ᴥ҅ῶᾼ ֝

4.5a-dȴ 

    ϱẃ Ȳиέ 4.8a-d∟Ἤ ẞᾼ 4.5a-d֝דȲ ╥֪

Ɫ ֯ ἤᾼ ϱếϴṪѩ ᴿПדצ ȴЄ ֢ ֣

֯›∟Ẓ ◕ ᾼ Ȳ ֢ ֣ ֯ › ⇔ צ ЄЊϱᾼ

ᵑȲЄ ֢ᴞ ═ϚỆứᾼѠ֣ȲҠṓ ֯₣᾿Ѡ֣ϱᾼϚ ἤȲד

ПϯȲ֢ ֣ ֯ ү ⁄ Єᾼ−צ⇔ о ᶮȴ 

    ᴯ ֣(ὝὕὝ)֯ ›Є ╓֣ᴫҖѠȲ ү∟֣ ֯Ѡ֣ϱᾼ

оЛὙ Ȳᵀӂᶁẃ צ ᾼ ᶮȲ ế ὑ ү Ӣ

ᾼ Ὠᵭ֥ȴѬӂӂ☼ (Ὄὃ)֯ Ѿ ֝ὑ￼

☼ӂ☼ᵂӣ(ὌὄὋ)Ȳӂᶁẃ ṿ ᴫҖѠ֣ Ȳᴖ ӂ☼ᵂӣ(ὌὝὅ) ẞ

ү∟Иצ Єᾼ ц ᾼ₣᾿Ѡ֣ оȴ 

    Ӑׁשṅ ‍ (ὈὌ)Ȳ Ẕ ЄЊ֯ МḥצыЄᾼḂ

Ȳᵀ ױ ֣ ֯М Є ( 13ц 16 Ȳ֢ᴞѿ ʃц̋ῶӱȲ

⇔иᵑⱢ 3.6ц 4.8 km)ᾼ о ᶮȲҠѿ ױ ֣ Ӧ Ӑ╓֣ МїᴫҖ

Ѡ Ɫ╓֣⁮ѠȲ ᵛ‍ ֣ (ὈὌ)֯ ү ẓצ ⇔ ᴞ⁮Ѡ
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(ᵅ ) ⱢᴫҖѠ( )ᾼϚ ἤ оȲ ếϴṪѩ ᾼ Ὠ֝דȴ

Ӑׁשṅ Ɫ ╥Ӧὑ ֯ ү Л ᾼ ​иӁȲṿѻ ᾼӔᴯ

Ӣὑ Мї⁮ Пᵅ Є Ἤ ᾼכ ὨȲ Ὑṓ 4.2.2 МϴṪѩ

ЏᵂМ ὑ‍ ֣ (ὈὌ)ᾼ ȴ 

    ᴯ ֣Ѡ М֢ ἒױ Фד ȲѹЛ֝ ᾼ Ὠ֯ ϱ

ϷצἬ Ȳ֪ױᶺ Є ϱᾼ о Ғѿ ȴ ה Џẓ

ᵗᶺ ᴩׁשṅиέȲᵀЛ ԓ ứἬ ὨȲ ╥ ᾼ֮Ѡȴ 
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Х   

 
ד2009     8ѣ– ү ᾼ Ἦᵌ ắẞ ☼ ᾼ Ȳѿ ֯

ү › ȲẔ ү ϭ⌂ ᴫ⁮ủ Ȳ ☼ ủ ☼ᾼӻФ

ᵂӣ֯ү М⁮ ҵ Ӣ ֥ ȲӦᴫ⁮ủ ẁ Л ᾼѬ ȲЛ ᶮכ

Мѐ⇔ ☼ ȲⱢ⁮ү ֮ ẃ Ὼ 3000 mmᾼ ​ Ȳ╥–ү ҭ

ϱ ​ П′ȲϷ ϫиכ ᾼӢỄ ҷȴ ῀ Ἦᵌ ֯ ү

ӢϠὙ ᾼ ᶮȲ EC-YOTCȳEC-TOGAȳц NCEP ẁᾼ Ȳ8

ѣ 8ѡ щӦ ѐ⇔ ᾼ ☼ Ɫפּ⇔ 10 km h
-1Ȳד Ἦᵌ

פּ 5 km h
-1

 (JTWC CWB )ẃ ᶶȲ ҅ῶ Ϡ֪Ɫ ☼ ᴖṿ

Ἦᵌ ᴩ ПҵȲ Ẕһᾼ֯׀ ֪Іṿһṛ Ḇ ȴӐׁשṅᾼ

Ɫ Ἦᵌ ПἬѿ֯ ү Ӣ ȲếẔӐṝЛ ᾼ ​ צ

Ȳᴯὑ Мїὧ⁮ ᾼ Ὅ Ӣᾌ 1ᾼᴯ ֣Ȳ ắױᾌ 1

ᴯ ֣ ∟Ȳ ӢϚ Ἇὧ⁮Ѡ ᴩП Ȳ ᴩ Ѡ֣Є чȲד

ᴖ ȴ Ϡ Ἦᵌ ȲӐׁשṅӼ ϴṪѩ (2010)ц

(2005) ᴩ ȲױẒ ᾼ ֝ ὑᴫᴩ 2ȳ3 Ȳ

֯ ү Ϸ ᴫ⁮ủ ☼Пὒ Ѭ Ȳ Ἦᵌ ᾼ

ὨדФѩ ȲᴖϴṪѩ М⁄ḥצὙ ᾼᴫ⁮ủ ☼Ȳᵀ֯ ү ẓ

Ὑצ Л ​иӁȲṳ֝ Ҡ ẞ ȴ 

    Ӑׁשṅᵓӣ CReSS иᵑה Ϯ ᴩ ЏᵂȲ Ѭӂ

έ⇔Ɫ 3 kmȳ₣᾿Ԛ 50 ȲṳṼ Л֝ ᾼ ứ֢ᴞᾼ ȴ
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ϱѿ έ⇔Ɫ ᴕ Ȳ֯ Ἦᵌ ᾼ Мṿӣḕ 6 Њ Ϛ ȳ

έ⇔ 0.25
oП ECMWF-YOTCиέ ȲᴖϴṪѩц ⁄ṿӣϠ έ⇔ 1

oȳ

ḕ 6Њ Ϛ ᾼ NCEPиέ ȲᵂⱢῴỞế ꜜ Ԉȴ ạ ᾼ ὨꞋҠ

ẞ ᾼ ц ȲẔМ Ҕ╗ ὑ ү ᾼ

ѿцЛ ᾼ ​иӁȲ​ ᾼᴯ ц Ӽ ᵭ֥ȴ 

    ⇔ иȲṼ Ѭ ᵶ ֵ ү ֮ᶮ ⇔ᾼЛ֝ Ȳ

ү ᾼ ᶮȲ֯֝ד ᾼ֢ МȲ ᾼῴỞᴯ ȳ

ῴỞ ȳѿцἬ ᾼ ☼Ꞌ֝דȴӦὑ вᾼ(ҙщפּ)

ᾓȲἬѿѬ ᵶ ᾼֵ ѾҠ᾿ ч╣ ᾼЄЊȲ ї

֯ ◕ в ֪Ѭ ᵶ П ᴖצἬḂ Ȳѿ Ὠ כ ȴ

Ἦᵌ ᴩѬ ᵶ ү ֮ᶮ ⇔Ԛ 12 ȲᴖӦὑϴṪѩ

ᾼ ӭᾼ╥ⱢϠ Ἦᵌ П Ὠ ѩ Ȳ֪ױ Ѭ ᵶ ᴩ

⇔ ȴ 

    Ὠ ѩ ∟Ꞌ ẞ֝ד Ȳ ẓצᾼѬ ᵶ ֵ

ᾼ ⇔ṳ Ḃ ᴩ Ѡ֣Ȳ ạ ẓצ ֵᾼѬ ᵶ Ȳ ֯ ү

ᾼ ᴩ ⇔ ȳ Ὑ Ȳ Ѭ ᵶ юȲ ᾼ ⇔Ϸ Ғ

ᶶȴѿ Ἦᵌ ᾼ Ὠẃ Ȳ֪Ɫ Л֝Ἤ Ӣᾼ ӂᶁ

⇔ Ȳ Ѿ ὑ ӂᶁ ☼ ⇔ ᾼ ȴϱ Ὠ ṅשׁ֥ Ȳ

ᴯὑ ᴩ Ѡ֣∟ ᾼЛ Ȳ ᾼ ᴩ ⇔ᴖ

Ӣ ᾼ Ȳɦ ​̅ ⇔Ӕ֫ ạɧṿ ᶝ֮ ​ᾼ Ἃ Ȳ

ᶮכ Ϣᾼ ​ ȴױҵȲ֯ Ἦᵌ Ἤ ᴩᾼ֮ᶮ ⇔

МȲ֢ ᾼ ц Ὠד ЛЄȲᵒ Ҡ ╥֪Ɫ Ἦᵌ ү

ᾼѻ ​ẃ Ɫᴫ⁮ủ іϤПѬ Ȳү ֮ᶮ ⇔ Ϡ ֮ᶮϱ צ​

Ἤ ҵȲ Ἦᵌ ү ᾼ ṳḥצὙ ᾼ ȴ 

    ⱢϠḆ ᾼ ὨȲӐׁשṅᵓӣWu and Wang (2000)ẁПᴯ ֣
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Ѡᾎ ᴩиέЏᵂȴ֯ 2.5 цȲӦὑ₣᾿Ѡ֣Л֝ ⇔ Ἤ ᾼ Ὠ

ꜙЄȲ֪֯ױ Џᵂ›Ԓᴩ ϱѿц₣᾿Ѡ֣ϱᾼӂᶁȲ

ӂᶁП‍ ᾼ ȲᵀЬ Ṽ ֢ П ☼ ⇔ц

ҙ ậ ᾼ ȴѩ ạ (M01ȳF01ȳH01) юѬ ᵶ

(M03ȳF03ȳH03)П ᾼ֣ Ȳ ạ ᾼ ὨꞋ ӱ‍ ֣ ╓֣

МїП⁮ᴟὧ⁮ Ȳד ᴩ Ѡ֣Ɫ╓֣ҿ∟ ᴟ∟ ȷ Ѭ ᵶ

юȲ⁄‍ ֣ Ὑ ЊȲ֯Ѡ֣ϱϷצἬḂ ȴ Ϛ ֢ П

ạ юѬ ᵶ ᾼ‍ ֣ ד Ȳѿ―ḆὙ ῶӱẒ ᾼ

Ȳ ẞᾼ֣ Ӽ╓֣ МїП⁮ᴟὧ⁮ ȴױ Ὠ Ӑׁשṅᾼ

Ȳᵛ ᴩ Ѡ֣דчᾼ‍ ֣ ᾼ Ȳṿ ֯ ү

ҏ Ὑ ᾼ ᶮȴ 

    Ӑׁשṅ ҵ Ϡ Ӧ ⱢЛ П∟Ȳᴯ ֣Ѡ М֢

⇔ оѿц ᾼ›∟ ȲӦὑ Ἦᵌ ֯–ү Ϛ᾿ ═

Л ᾼ Ȳ֪ױ ϴṪѩ Ẓ ȴ ẃ Ȳ ᴯ

֣(ὝὕὝ)֯ › ү П ᵑ ֯ӂᶁ ЄЊȲѠ֣ϱᾼḂ ЛЄȴ

Ӑׁשṅ ‍ (ὈὌ)Ȳ ֯ Л ᾼ ◕ ὔ ẞױ ֣

⇔ оᾼϚ ἤȲὑᵅ Є Мֵ╓֣ ᴩ Ѡ֣∟ (ὧ⁮ᴟ⁮Ѡ)Ȳṳ

⇔ Ɫ╓֣ᴫҖѠȲ ╥Ӧὑᴯ ֯ ᴩ Ѡ֣∟ ᾼᵅ Є

⇔ Ȳ᾿ᴟ Є ∟ Ở Ȳѿ Є Мᾌ 1 ᾼᴯ ד ὑᵅ

ᴯ֯чѠ֣ᾼ Ὠȷ ᵑᾃ ᾼ╥Ȳױ Ɫ‍ ᾼ᾿ Ӣ ȲẔ Ӣ∟Ϸ

Ẕ ֢ (Ὄὃȳὠὃ)ȴẔһ֢ ᾼ иȲ₣᾿ӂ☼ (ὠὃ) ⇔ оᾼѠ֣

Є ế‍ (ὈὌ)דчȷ ȲѬӂӂ☼ (Ὄὃ) Ѿ ὑ￼ ☼

ӂ☼ᵂӣ(ὌὄὋ)Ȳ∕ ⱢЛ ∟Ȳ ӂ☼ᵂӣ(ὌὝὅ)И Ở כ Ȳ

ᵅ ӢПᴯ ӂ☼ᴟϯ ȴ 

    Ӑׁשṅ ‍ ү ᾼ ἤȴ ὑ–ү ẃ
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Ȳ ​иӁЛ ╥− ṓᾼ Ȳ Ϡ ҟ–үᾼ ἮᵌȳϴṪѩȳ

Ϯ ПҵȲד‒ӑẃӼ−צ ҏ ᴿᾼ ᶮȴӐׁשṅ Э∟ᾼ

ᵂ Ἤצ Ȳӑẃ ẓצ ᴿ ȲӇ ҵᾃ Ẕ ү

ᾼ ᴩ ⇔Ȳׁשᵒ╥ᵡ Ӣ Ἃ ​Ȳṳ ֻ ḳ ≡ ╟ȴ 
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   ᴯ ֣ ᵂḔ  

 
    ӐׁשṅᵓӣWu and Wang (2000)ҏПᴯ ֣ Ѡᾎ ᴩиέЏ ȲWѿϯ

PV ȴѝ Мᾼ БӦ   כ fortran Ȳה ֤Ɫ

testpro.fȲҠ ᴩ ₤ Ἠᵓӣ ה ҏ Ғѿ ȴ Ϡ Ḇ ϚḔᾼ

Ởѝ Ȳ Ὑᵓӣ ה ҏ ᴩ П ᵂḔ ȴ 

    PV ᾼ ϡȸẔϚ╥ᴯצ (PV)ȳẔϡ⁄╥ᴯ ֣(PV tendency)ȴ

Ӧ CReSS ה ҏ Ὠ∟Ȳ Ԓᴩ ҏϱ Ẓ Ȳṳ ạ ה

Ɫ x  y  z  m  n  1ȲẔМ m  nȲᵛ PV PV tendencyꞋⱢ ȴ 

    ѿϯ Ὑ ֽᴶ ậ ѿц ứ fortran вПה ȸ 

A.  Ѭӂ ậȸ 

    PV Ἤ ꞋⱢ Ȳ П ☼ҙ ЄЊḟứ ᾼ Ȳԛ

Ḃ testpro.fᾼ ứȴ Ẃẃ ȸ 29  29ѹ Ɫ 840  840 

km ᾼ Ȳ ѿ Мї Ɫ МїȲᵛ Мїᴯὑ x ц y Ѡ֣ 15

Ȳṳὑ testpro.fМΩᵫ dox  840ȳdoy  840ȳnpt  29ȳm  29ȳn  29ȴ 

          real,parameter   :: dox=840.,doy=840.   !domain size 

          integer,parameter :: npt=29             !number of grid point 

          parameter (m=29,n=29) 

B.  ₣᾿ ậȸ 

    PV Ἤ ֯ zѠ֣ ⱢϚ Ȳ֪ױ П ☼ ⇔ḟứ

ᾼ₣᾿ ȲҠ ⇔ оᾼ ὨȲӼҠ █ ⇔ вᾼ Ғѿӂ
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ᶁ∟ԛ ᴩ Џᵂȴ 

C.  ậȸ 

    PV Ἤ Ȳ֪ױ ᾼ ậ ᵛҠȲҠ

Ϛ Ἠ█◕ ӂᶁᾼ ȴ ậП PV tendency ᴯ╥ḕЊ Ϛ Ȳ⁄

testpro.fМ tflag  0ȷ PV tendencyᾼ ᴯ╥ḕּהϚ Ȳ⁄ tflag Ɫ 1ȴ 

          integer,parameter :: tflag=0   ! [hour: tflag=0, sec: tflag=1] 

D.  ậȸ 

    PVц PV tendencyиᵑכ׀Ẓ bin Ȳԛὑ testpro.fМҒѿ ứȴ Ẃ

ẃ ȸ иᵑỄ֤Ɫ pv.binц pv_tendency.binȲ⁄ testpro.fМӇ ҆ fin1 Ɫ

pv.binȳfin2Ɫ pv_tendency.binȴ 

      data fin1/'pv.bin'/           !input file name of pv data 

      data fin2/'pv_tendency.bin'/   !input file name of pv tendency data 

E.  Ὠ ҏȸ 

    ӑ Ḃ ҏ ֤ Ȳ⁄ ḇ∟ ∂Ϛ ֤Ɫ vel_tend.txtᾼ

ὨȲв Ҕ╗ xế yѠ֣ᾼ ⇔ȲѿцѬӂѠ֣П֥כ ⇔ȴ 

F.  Ẕ҃ȸ 

    Ϛ ẃ PV ╥ ᾌ 1Пᴯ ֣ ᾼכ Ȳ ᴯ

֣Ѡ ậᾌ 1 ∟Ȳ Ϡ ᾼ ҵȲӼҠ Ѭӂӂ☼ ȳ₣᾿ӂ☼

ȳế‍ ֢ᴞᾼ ὨȲҬ pv_tendency.binМᾼ ᴞᴩḆḂᵛҠȴ

ֽὨ ᴩᾌ 2ѿϱᾼ Ȳ ḆḂ testpro.fМ wnᾼ ứ Ȳᵀ ᾃ ᾌ 2

ѿϱᾼᶮהꞋ ὑ МїȲṳЛ כ ȴ 

          integer,parameter :: wn=1   !wave number                                                                                                                                                                                
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ῶ 1.1  ҭМ–ү ​ › 12֤ П–ү ȳ ​ ȳц

и ȴ ( ᴞ Chang et al., 2013) 
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Typhoon Morakot  

Experiment name CTL1 M01 to M12 

Projection Lambert Conformal, center at 120̄E, secant at 10̄N and 40̄N 

Grid spacing (km) 3 km ³ 3 km ³ 100-745 m (500 m)
*
 

Grid dimension (x, y, z) 576 ³ 480 ³ 50 480 ³ 480 ³ 50 

Domain size (x, y, z) 1728 km ³ 1440 km ³ 25 km 1440 km ³ 1440 km ³ 25 km 

Topography and SST Real at (1/120)̄ and weekly mean at 1̄ resolution 

IC/BCs ECMWF YOTC analyses (0.25̄  ³ 0.25̄  and 20 levels, 6 h) 

Initial time 0000 UTC 6 Aug 2009 0000 UTC 8 Aug 2009 

Integration length 96 h 48 h 

Output frequency 30 min 

Cloud microphysics Bulk cold rain scheme (6 species) 

PBL parameterization 1.5-order closure with TKE prediction 

Surface processes Energy/momentum fluxes, shortwave and longwave radiation 

Soil model 41 levels, every 5 cm to 2 m deep 

 

ῶ 2.1  Ἦᵌ П CReSS ה ứȴ 

 

 

 

 

 

 Water vapor amount 

Terrain height 100% 50% 25% 0% 

100% M01 M02 M03 M04 

50% M05 M06 M07 M08 

0% (10m) M09 M10 M11 M12 

 

ῶ 2.2  Ἦᵌ ⇔ ȴ 
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Typhoon Fanapi 

Experiment name CTL1 F01 to F04 

Projection Lambert Conformal, center at 120̄E, secant at 10̄N and 40̄N 

Grid spacing (km) 3 km ³ 3 km ³ 200-633 m (500 m)
*
 

Grid dimension (x, y, z) 480 ³ 450 ³ 50 

Domain size (x, y, z) 1440 km ³ 1350 km ³ 25 km 

Topography and SST Real at (1/120)̄ and weekly mean at 1̄ resolution 

IC/BCs NCEP analyses (1̄ ³ 1  ̄and 26 levels, 6 h) 

Initial time 0000 UTC 18 Sep 2010 0600 UTC 19 Sep 2010 

Integration length 72 h 42 h 

Output frequency 15 min 

Cloud microphysics Bulk cold rain scheme (6 species) 

PBL parameterization 1.5-order closure with TKE prediction 

Surface processes Energy/momentum fluxes, shortwave and longwave radiation 

Soil model 41 levels, every 5 cm to 2 m deep 

 

ῶ 2.3  ϴṪѩ П CReSS ה ứȴ 

 

 

 

 

 

 Water vapor amount 

Terrain height 100% 75% 50% 25% 

100% F01 F02 F03 F04 

 

ῶ 2.4  ϴṪѩ ⇔ ȴ 
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Typhoon Haitang 

Experiment name CTL1 H01 to H04 

Projection Lambert Conformal, center at 120̄E, secant at 10̄N and 40̄N 

Grid spacing (km) 3 km ³ 3 km ³ 100-745 m (500 m)
*
 

Grid dimension (x, y, z) 576 ³ 480 ³ 50 480 ³ 480 ³ 50 

Domain size (x, y, z) 1728 km ³ 1440 km ³ 25 km 1440 km ³ 1440 km ³ 25 km 

Topography and SST Real at (1/120)̄ and weekly mean at 1̄ resolution 

IC/BCs NCEP analyses (1  ̄³ 1  ̄and 26 levels, 6 h) 

Initial time 0000 UTC 17 Jul 2005 0600 UTC 18 Jul 2005 

Integration length 66 h 36 h 

Output frequency 15 min 

Cloud microphysics Bulk cold rain scheme (6 species) 

PBL parameterization 1.5-order closure with TKE prediction 

Surface processes Energy/momentum fluxes, shortwave and longwave radiation 

Soil model 41 levels, every 5 cm to 2 m deep 

 

ῶ 2.5  П CReSS ה ứȴ 

 

 

 

 

 

 Water vapor amount 

Terrain height 100% 75% 50% 25% 

100% H01 H02 H03 H04 

 

ῶ 2.6  ⇔ ȴ 
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 0000 - 1200 UTC 8 Aug 1200 - 2400 UTC 8 Aug 0000 - 2400 UTC 9 Aug 

Expt Speed Direction Speed Direction Speed Direction 

M01 4.92    340 11.22   351 11.98   333 

M02 8.14    335 10.20   355 10.04   345 

M03 9.48    324 8.14   332 11.60   343 

M04 9.75    329 9.59   345 N/A     N/A 

M05 5.61    351 13.89   4 10.22   324 

M06 7.44    353 7.53   317 10.72   342 

M07 9.40    350 8.14   335 11.36   321 

M08 10.17    360 11.78   330 N/A     N/A 

M09 3.79    347 13.97   7 10.36   333 

M10 6.47    360 10.99   327 10.43   339 

M11 8.32    360 8.13   313 10.99   327 

M12 8.32    360 10.74   321 N/A     N/A 

 

ῶ 3.1  Ἦᵌ ⇔ П ᴩ ⇔(km h
-1

) Ѡ֣(
o
)ȴῶМ 8ѣ 8 

- 10ѡв ὑ ү∟֢Л֝ ◕ᾼӂᶁ Ѡ Ȳ֣ẔМ Ɫ 8ѡ 0000 

- 1200 UTCȲԚ ═ 12Њ ȴ 
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 9/18 12 - 9/19 06 UTC  9/19  06 - 18 UTC  9/19 18 - 9/20 12 UTC 

Expt Speed Direction Speed Direction Speed Direction 

CWB 21.80    260 13.90 282 22.40 279 

 9/18 12 - 9/19 09 UTC  9/19  09 - 15 UTC  9/19 15 - 9/20 12 UTC 

Expt Speed Direction Speed Direction Speed Direction 

CTL1 19.39    266 17.18 279 20.36 271 

   9/19  06 - 15 UTC  9/19 15 - 9/20 12 UTC 

Expt   Speed Direction Speed Direction 

F01   15.88 274 28.51 277 

F02   18.04 290 27.83 283 

F03   21.89 304 21.33 307 

F04   21.89 304 23.76 314 

 

ῶ 3.2  ϴṪѩ ⇔ П ᴩ ⇔(km h
-1

) Ѡ֣(
o
)ȴῶМ 9 ѣ

18 - 20ѡв ὑ ›ȳ ȳ ү∟֢Л֝ ◕ᾼӂᶁ Ѡ֣Ȳ

ẔМ CTL1(F01)ᾼ Ɫ 19ѡ 0900 - 1500 UTC(19ѡ 0600 - 1500 UTC)Ȳ

Ԛ ═ 6(9)Њ ȴ 
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 7/17 06 - 7/18 12 UTC 7/18 12 - 7/19 00 UTC 7/19 00 - 7/19 18 UTC 

Expt Speed Direction  Speed Direction Speed Direction 

CWB 15.05    301 8.92   301 14.88   330 

 7/17 06 - 7/18 06 UTC  7/18  06 - 21 UTC  7/18 21 - 7/19 18 UTC 

Expt Speed Direction  Speed Direction Speed Direction 

CTL1 16.16    303 8.94   294 13.62   317 

   7/18  06 - 18 UTC  7/18 18 - 7/19 18 UTC 

Expt    Speed Direction Speed Direction 

H01   12.74   291 9.22   323 

H02   14.34   289 10.04   317 

H03   15.14   288 9.78   305 

H04   17.04   289 10.79   295 

 

ῶ 3.3  ⇔ П ᴩ ⇔(km h
-1

) Ѡ֣(
o
)ȴῶМ 7ѣ 17 - 

19 ѡв ὑ ›ȳ ȳ ү∟֢Л֝ ◕ᾼӂᶁ Ѡ֣ȲẔМ

CTL1(H01)ᾼ Ɫ 18ѡ 0600 UTC - 2100 UTC(18ѡ 0600 - 1800 UTC)Ȳ

Ԛ ═ 15(12)Њ ȴ 
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1.1  ҟ ᴫᴩ–үד50 ​ ⇔ ᶧԝȴиⱢ› ד25 ∟ Пד25

ὨȲPR( )҅ῶ ›ȳOL( )҅ῶ ȳEX(ּמ)҅ῶ ү

∟ȲṳṼ ⇔ и Ɫ(a) category 4ế 5ȷ(b) category 1 - 3ȴ ( ᴞ Chang et 

al., 2013) 

  

(a) 

(b) 
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1.2  CWB Ἦᵌ ȴ ᴥ Ѡ ҅ῶ Domain 1ȳᴊᴥ

Ѡ ҅ῶ Domain 2ȴ 

  

Domain 1 Domain 2 
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1.3  ᴫҖыӂ◦ϱ Ӣכ ȴ М ӱ Ἦᵌ –ү ֝ ᴴ

ҫҵẒ ȲиᵑⱢ■Ҽ (Goni)цᴦ (Etau)Ȳ›῏ᴯὑ Ἦᵌ ᴫ

⁮ П ⁮  ῺȲ∟῏ᴯὑ Ἦᵌ ὧ⁮ П◦ ϱȴ ( ᴞHong et al., 

2010) 
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1.4  Ἦᵌ –ү 10 - 30щ ᾌ∟Пѣв Ȳѿױ ☼

Ἦᵌ ᾼכ ȴ(a) 7ѣ 31ѡȷ(b) 8ѣ 5ѡȷ(c) 8ѣ 8ѡȴ ( ᴞ Hong 

et al., 2010) 

  

(a) 

(b) 

(c) 
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ד2009 - 1977  1.5 –ү П ​ ᾼ … ȴ М ӱ

​ Ӑṝ ⇔ṳḥצ᾿ ד Ȳᴖ╥ ᾼ ᴩ צ⇔ ȴṼ Л

֝ ◕иᵑ Ȳ(a) ү ȷ(b) ү ȴ ( ᴞ Chien and Kuo, 

2011)  

(b) 

(a) 
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1.6  ḕ 3Њ ӂᶁ ᴩ ⇔П ᶧԝȴṼ ᴥ иЛ֝ ἤᾼ ȲҔ

╗ȸ ᶶ(ּמᴥ )ȳ ( ᴥ )ȳ ᴯ Җ( ᴥ )ȳ ᴯ

⁮( ᴥ )ȳѿц ​ 1000 mm( ᴥ )ԚХ ȴ ( ᴞ Hsu et al., 

2012) 
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1.7  (a) JTWCế CWB ẁП ⇔Ȳѿц EC-YOTCȳEC-TOGAȳNCEP

ẁПӂᶁ ☼ ⇔(ѿ Мїậҙ 700 kmȳ 300ᴟ700 hPaⱢ )Ȳ

ḕ 6Њ Ϛ Ȳḕ ᶙ ҅ῶ 2 m s
-1ȳҙ ҅ῶ 1 m s

-1Ȳṳѿ ᴥ

Ѡ Ἦᵌ ◕ȷ(b) ֝(a)Ȳᵀѿ᷉ ῶӱȲ ҅ῶ ⇔ȴ (

ᴞWang et al., 2012)  

S
p

e
e

d
 (

m
 s
-
1
) 

(a) 

(b) 

x x 
x x 

x x 
x 

x 
x 

x 
x 

x 

x 

x x x 
x 
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1.8  (a) Ἦᵌ –ү ​иӁ ȷ(b) ​(᾿Ѡ )ц

​( ᴥפ ) Ȳ ẃ Ɫ(a)М ᴥ Ѡᶮ в Ȳ ᴥ҅ῶ(מּ) ​

Њὑ( )20 mm h
-1Ȳṳѿ ᴥ ╓ӱЊὭḋḳ ṶԈ ӢП ȴ ( ᴞ

Wang et al., 2012) 

  

24 h 

Shiao-lin catastroph

e 

Date and time (LST) 

(b) (a) 
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1.9  ѡӐ ╦Мїֵғ ╦(MTSAT)ὑ Ἦᵌ –ү

Пּמҵ ( ) ‐⇔ ⇔(TBB)(
o
C)ȴ ᴥ ҅ῶ Мїᴯ Ȳ┬ Ԓ

∟ṼᶧⱢ(a) 8ѣ 7ѡ 0730 LSTȷ(b) 8ѣ 7ѡ 1930 LSTȷ(c) 8ѣ 8ѡ 0730 LSTȷ

(d) 8ѣ 8ѡ 1930 LSTȴ ( ᴞWang et al., 2012) 

  

(a) 0730 LST 7 Aug 2009 (b) 1930 LST 7 Aug 2009 
30 N̄ 

 

25 N̄ 

 

20 N̄ 

 

15 N̄ 

 

10 N̄ 
110 Ē   115 Ē   120 Ē   125 Ē   130 Ē 

30 N̄ 

 

25 N̄ 

 

20 N̄ 

 

15 N̄ 

 

10 N̄ 
110 Ē   115 Ē   120 Ē   125 Ē   130 Ē 

¶ ¶ 

30 N̄ 

 

25 N̄ 

 

20 N̄ 

 

15 N̄ 

 

10 N̄ 
110 Ē   115 Ē   120 Ē   125 Ē   130 Ē 

30 N̄ 

 

25 N̄ 

 

20 N̄ 

 

15 N̄ 

 

10 N̄ 
110 Ē   115 Ē   120 Ē   125 Ē   130 Ē 

(c) 0730 LST 8 Aug 2009 (d) 1930 LST 8 Aug 2009 

¶ ¶ 

-84  -72  -60  -48  -36  -24  -12   0 -84  -72  -60  -48  -36  -24  -12   0 
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רּ  1.10 Ὲ ыῈ ​ ԉ (TRMM)Ἤ П Ѭ (PR) 

ὑ Ἦᵌ –ү ᾼ Ȳ┬ Ԓ∟ṼᶧⱢ(a) 8ѣ 6ѡ 0426 UTCȷ(b) 

8ѣ 6ѡ 2057 UTCȷ(c) 8ѣ 8ѡ 0411 UTCȷ(d) 8ѣ 8ѡ 2043 UTCȴ ( ᴞWang 

et al., 2012) 

  

(a) (b) 

(c) (d) 
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1.11  CWB Ἦᵌ ֫ᾌ CV ȴ Ѧ Ɫ 8ѣ 6ѡ 1200 UTCᴟ 9

ѡ 1200 UTCȲḕ 6Ἠ 12Њ Ϛ Ȳ┬ Ԓ∟ṼᶧⱢ(a) 6ѡ 1200 UTCȷ(b) 7ѡ

0000 UTCȷ(c) 7ѡ 1200 UTCȷ(d) 8ѡ 0000 UTCȷ(e) 8ѡ 0600 UTCȷ(f) 8ѡ 1200 

UTCȷ(g) 8ѡ 1800 UTCȷ(h) 9ѡ 0000 UTCȷ(i) 9ѡ 1200 UTCȴ 

 

  

(a) (b) (c) 

(d) 

(g) 

(e) (f) 

(h) (i) 
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ṅשׁ  1.12 ӱ ȴ Ἦᵌ ᾼЛ ӢἏὧ⁮Ѡᾼ Њ

֣ ( ᴥ )Ȳ ☼Ѡ֣( ᴥ чȲẒ֣ד( ṿ∟כ֥ Ἦᵌ

ҖҖᴫ› ȲT ⇔Ὑ ѩ ☼ ᴥמּ)ֵ )ȴ ( ᴞWang et al., 2012) 
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2.1  CWBϴṪѩ ȴ ᴥ Ѡ ҅ῶ ȴ 
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2.2  CWBὑϴṪѩ –ү ẁП ӂ щ ȴ(a) 9ѣ18ѡ0000 UTCȷ

(b) 9ѣ 19ѡ 0000 UTCȴ  

(a) 

(b) 
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2.2  CWBὑϴṪѩ –ү ẁП ӂ щ ȴ(c) 9ѣ20ѡ0000 UTCȷ

(d) 9ѣ 20ѡ 1800 UTCȴ  

(d) 

(c) 
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2.3  CWBὑϴṪѩ –ү ẁП850 hPaщ ȴ(a) 9ѣ18ѡ0000 UTCȷ

(b) 9ѣ 19ѡ 0000 UTCȴ 

(a) 

(b) 
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2.3  CWBὑϴṪѩ –ү ẁП850 hPaщ ȴ(c) 9ѣ20ѡ0000 UTCȷ

(d) 9ѣ 20ѡ 1200 UTCȴ

(d) 

(c) 
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2.4  CWBὑϴṪѩ –ү ẁП500 hPaщ ȴ(a) 9ѣ18ѡ0000 UTCȷ

(b) 9ѣ 19ѡ 0000 UTCȴ

(b) 

(a) 
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2.4  CWBὑϴṪѩ –ү ẁП500 hPaщ ȴ(c) 9ѣ20ѡ0000 UTCȷ

(d) 9ѣ 20ѡ 1200 UTCȴ  

(d) 

(c) 
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רּ  2.5 Ὲ ыῈ ​ ԉ (TRMM)Ἤ П Ѭ (PR)ὑ

ϴṪѩ –ү ᾼ Ȳ┬ Ԓ∟ṼᶧⱢ(a) 9ѣ 18ѡ 1325 UTCȷ(b) 9

ѣ 19ѡ 1408 UTCȴ ( ᴞWang et al., 2013) 

  

(a) (b) 
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2.6  CWBϴṪѩ ֫ᾌ CV ȴ Ѧ Ɫ 9ѣ 18ѡ 1800 UTCᴟ 20

ѡ 0000 UTCȲḕ 6Њ Ϛ Ȳ┬ Ԓ∟ṼᶧⱢ(a) 18ѡ 1800 UTCȷ(b) 19ѡ 0000 

UTCȷ(c) 19ѡ 0600 UTCȷ(d) 19ѡ 1200 UTCȷ(e) 19ѡ 1800 UTCȷ(f) 20ѡ 0000 

UTCȴ 

  

(a) (b) (c) 

(d) (e) (f) 



75 

    

   

 

2.7  CWBϴṪѩ –ү (17 - 21ѡ LST)ѡ ​иӁ Ȳ┬ Ԓ∟

ṼᶧⱢ(a) 17ѡȷ(b) 18ѡȷ(c) 19ѡȷ(d) 20ѡȴ 

  

(a) 

(c) 

(b) 

(d) 
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2.8  CWB ȴ ᴥ Ѡ ҅ῶ Domain 1ȳᴊᴥ

Ѡ ҅ῶ Domain 2ȴ 

  

Domain 1 Domain 2 
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2.9  CWBὑ –ү ẁП ӂ щ ȴ(a) 7ѣ 16ѡ 0000 UTCȷ

(b) 7ѣ 17ѡ 0000 UTCȴ  

(b) 

(a) 
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2.9  CWBὑ –ү ẁП ӂ щ ȴ(c) 7ѣ 18ѡ 0000 UTCȷ

(d) 7ѣ 19ѡ 0000 UTCȴ  

(d) 

(c) 



79 

  

2.10  CWBὑ –ү ẁП850 hPaщ ȴ(a) 7ѣ16ѡ0000 UTCȷ

(b) 7ѣ 17ѡ 0000 UTCȴ  

(b) 

(a) 
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2.10  CWBὑ –ү ẁП850 hPaщ ȴ(c) 7ѣ18ѡ0000 UTCȷ

(d) 7ѣ 19ѡ 0000 UTCȴ  

(d) 

(c) 
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2.11  CWBὑ –ү ẁП500 hPaщ ȴ(a) 7ѣ16ѡ0000 UTCȷ

(b) 7ѣ 17ѡ 0000 UTCȴ  

(a) 

(b) 


