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╜Ἀׁשṅ Ӓ ᵫ ῶ 

Мѝ֤  ​ếṆ ֥ ᶾ П Ɏ2/3ɏ 

 MOTC- CWB- 102- M- 01 

ѻ  ӻ МҶ ᶝ 

ᴩ  Ӵү Є Є דּ Ṇ 

ᴩ דϡ ⇔ד ד102  3ѣ 19ѡᴟ ד102 12

ѣ 31ѡ 

Ӑ  

( ᴯȸϾа)  

810Ͼа 

ᴩ ⇔ 
ứɎ˖ɏ Ɏ˖ɏ ѩ Ɏ˖ɏ 

100% 100% 0% 

ќӣ 
ứ(Ͼа)  (Ͼа)  ќӣ Ɏ˖ɏ 

810 810 100% 

ṅϢשׁ  

ѻ═Ϣ Ầ֝ѻ═Ϣ ׁשṅᵗ  

Ḉ   ᴎ  

 ᵦ  

ᵫ  96 ṿӣ ṕ Мѝ 

М ѝ  ѐ⇔ȳ ϩ ȳ ϩ ȳה ה  

ṅӭᾼ Ӑשׁ Пӭᾼ֯ ֥МҶ ᶝ оᾼӭ Ȳ

ӣү ֮ П ѐ⇔ ​ ү  Ὼ ϩ

ᾼ ᶾ ȷԓ ϮדᶙכȲӐדⱢ ϡדȴӐד

ѻ ЏᵂҔ╗ȸɎ1ɏḂ ϩ ϩ ה ￼ Ȳ

ѿḂ ᴩ ֪ה юᴖ ᾎ ậ Ἤ

П Ȳ Ғ Пה ứ⇔ȴɎ2ɏ ϩ ϩ

ה ᴩ ȲṳϠ ה Л֝ ₤ ϩП

ц ה Пכ ֪ȴ 

Ὠ ֯Ḃכṅשׁ ϩ ϩ ה Ѡ ȲӐׁשṅ ᵅ

έ⇔ᴟ 0.25x0.25⇔Ȳ ∂Ӵ￼ Ȳṿ ậЛẞ

ᾼ ᶮЄ Њȴ 125 צ QuikSCAT

ᾼ ᴩ ȲҠ Ḃ ᾪ ה ḕϚ

П Ӧ 10~20 Є Ɫ כ 500~1000 Ȳ֪ױ

Ḃ ᾪ ה Ϛᾪ צᴖṕה Єᾼ Ὲ ȴӐׁשṅӼ

Ϛᾪ ϩ ϩ ה Ḃ ᾪ ה ᴩѩ Ȳ Ὠ ӱḂ

ᾪ ה Ϛᾪ ḆⱢה ứȲ ֣ ᵉ ᵉ П

Ϛװ ἤ ד … Ꞌצ сȴиέ ה Л֝   П
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и(BS)Ӽ ӱȲḂ ᾪ ה ӔϠ Ϛᾪ ה ⇔

ᾼ ᶮȴᵀẒᾪ ה ὑ П Ьצ ᵅᴷП ᶮȴ

ה ϝ (14m/s)צϚứП ϩȲT иּפ

0.35~0.4Ȳᵀ ϫ (24m/s)ѿϱП ϩȴ 

иέױ ϩ ϩ ПṆה ἤ ӱȲ

ה Мї Ὼᾼ П ᵅᴷ ᶮ Ȳᵀ ֣П

МїП Ὑ ד ȴҫϚѠ Ȳ ה

ү ᴫ⁮ Пᴫ צ ⱢᴫҖ ПṆ ἤ ȷᴖ ү

ὧҖ Пὧ צ⁄ Ɫ Җ ПṆ ἤ ȴ 

Ṽ ӢѣԌȳ ȳ ֣ȳ ⇔ц ҙ

ᴩи Ȳ ה ᴴ Л֝ ₤ П ϩ Ὠ

ӱȲ ⇔ ἨR15ҙ Є Ȳ ה П

צ Єᴖ ֣ צ Њᾼ ȷױҵ ה Л֝ ⇔ц

Л֝ЄЊᾼ П оȲ ӢѣиȲ

֣Ɫ Ȳ ӱ ПЄЊц ⇔Ɫ ה

ῶ ᾼ ֪Іȴ 

ᴕϱ иέ ὨцḈɎ2009Ȳ2010Ȳ2011ɏ ╓іᾼ

ἘḂ ױ ȲṼה ⇔ ҙ Ȳ иɎ ȳ

ЄɏȳɎМ ȳЄɏȳɎ ȳЊɏȳɎМȳЊɏȳɎ ȳЊɏ 5 ₤

ᴩ ה Ṿоȴиέ Ṿо∟П Ὠ ӱȲẔ

֣ ᶁצἬḂ ȴ ϚḔᵓӣ ד2009~2000 ү

П ᴩ ȴ Ὠ ӱȲ ה Ṿоצᵗὑ Л֝

₤ П ϩиӁȴ 

ẓ ӣ

ᶮ 

Ӑ БḂ ϩ ϩ ה ￼ ȲḂ

֪ה юᴖ ᾎ ậ Ἤ П Ȳ

Ғ ה ứ⇔ȴӐׁשṅ֝ ה ᴩṆ ἤ ṳϠ

ה Л֝ ₤ ɎҔᵶЛ֝ ȳЛ֝ ⇔ἨЛ֝ ҙ

ɏ ϩП ȴ ∟Ȳ ה ṾоП Ȳ Л

֝ ₤П ȲẔ ֣П ϩӼ сȴ 

Ḇ Ὑ  

∟ ֪  

∂

( ḆἨ ∟

П֪ )  
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Ӑ Пӭᾼ֯ ֥МҶ ᶝ оᾼӭ Ȳ ӣү ֮ П

ѐ⇔ ​ ү  Ὼ ϩᾼ ᶾ ȷԓ ϮדᶙכȲ

ӐדⱢ ϡדȴӐד ѻ ЏᵂҔ╗ȸɎ1ɏḂ ϩ ϩ ה ￼

ȲѿḂ ᴩ ֪ה юᴖ ᾎ ậ Ἤ П Ȳ

Ғ Пה ứ⇔ȴɎ2ɏ ϩ ϩ ה ᴩ ȲṳϠ ה

Л֝ ₤ ϩП ц ה Пכ ֪ȴ 

֯Ḃ ϩ ϩ ה Ѡ ȲӐׁשṅ ᵅ έ⇔ᴟ

0.25x0.25⇔Ȳ ∂Ӵ￼ Ȳṿ ậЛẞ ᾼ ᶮЄ Њȴ

125 צ QuikSCAT ᾼ ᴩ ȲҠ Ḃ ᾪ

ה ḕϚ П Ӧ 10~20 Є Ɫ כ 500~1000 Ȳ֪ױḂ ᾪ

ה Ϛᾪ צᴖṕה Єᾼ Ὲ ȴӐׁשṅӼ Ϛᾪ ϩ ϩ ה

Ḃ ᾪ ה ᴩѩ Ȳ Ὠ ӱḂ ᾪ ה Ϛᾪ ḆⱢה ứȲ ֣ ᵉ

ᵉ ПϚװ ἤ ד … Ꞌצ сȴиέ ה Л֝   П

и(BS)Ӽ ӱȲḂ ᾪ ה ӔϠ Ϛᾪ ה ⇔ ᾼ ᶮȴᵀẒᾪ

ה ὑ П Ьצ ᵅᴷП ᶮȴ ה ϝ (14m/s)צϚứП

ϩȲT иּפ 0.35~0.4Ȳᵀ ϫ (24m/s)ѿϱП ϩȴ 

иέױ ϩ ϩ ПṆה ἤ ӱȲ ה Мї

Ὼᾼ П ᵅᴷ ᶮ ȲT ֣П МїП Ὑ

ד ȴҫϚѠ Ȳ ה ү ᴫ⁮ Пᴫ צ ⱢᴫҖ ПṆ ἤ ȷ

ᴖ ү ὧҖ Пὧ צ⁄ Ɫ Җ ПṆ ἤ ȴ ϚḔȲ Ṽ

ӢѣԌȳ ȳ ֣ȳ ⇔ц ҙ ᴩи Ȳ ה ᴴ Л֝

₤ П ϩ Ὠ ӱȲ ⇔ ἨR15ҙ Є Ȳ ה

П צ Єᴖ ֣ צ Њᾼ ȷױҵ ה Л֝ ⇔цЛ֝Є

Њᾼ П оȲ ӢѣиȲ ֣Ɫ Ȳ

ӱ ПЄЊц ⇔Ɫ ה ῶ ᾼ ֪Іȴ 

ᵓӣ ⇔ ҙ П ᴩ ה ṾоП Ȳиέ Ὠ ӱȲẔ

֣ ᶁצἬḂ ȴ ϚḔᵓӣ ד2009~2000 ү П֢ Л֝

⇔ ЄЊП ᴩ ȴ Ὠ ӱȲ ה Ṿоצᵗὑ сЛ֝ ₤

П ϩиӁ ϩȴ 

ֿȸ ѐ⇔ȳ ϩ ȳ ϩ ȳה ה
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ϒȳ›ṕ 

– ү ᾼ ᶁẃᴞᴫҖыӂ◦Ἠ⁮ ȴ ӱȲӖ› ᴟӖד14

ד101 Ԛצ 431 – ү Ȳӂᶁḕד 3.72 Ȳ כ ᾼӢỄ

Ϻế ȳ∂ ȳѬᵓȳӻ ц ϩ ╟П ḳ Ȳṳ ῂ ế

♄ ȴῺ ẃȲүד40 ֪ ᾼכ ҷӂᶁḕד ү 174 аȲּפⱢ

ӖӢ Ѫ П 0.33%ȴ 

 

үכ     ḳ ᾼ −ֵȲẔ ḳ ֪ế ᾓӼצἬЛ֝ȲẂֽӖ

ד85 ᵄ ᾼ Є ​і ү ṓᾼЄ ЁӰ☼ȴӖ ד90 ⇔ Мὑ

Мїᾼ ῡ М ῧ ȲЁӰ☼ ṛẒᴍ ϢỄȷ֝ד ᾼ

Мї   ẒщȲ ֢֮כ Є ҷṳ үҖ Ṇ ȴӖ

Пד90 ếרּ Пқᾶד97 Ẓ Ȳ֯ ᾓϯȲẔᴴ ПМѐ⇔

☼Ṇ (Mesoscale Convective System, MCS)иᵑі Ӏ ếүМӀ Ѭ

ȴӖ Пד76 ȳ87דП ᵄếΰѩ ц Пד89 ὧҖủ Ԛᴴ

ᾼּו ȲМї ӑ Ȳ⁯ Җ ȳὧҖ ȳꜙᴟԓү Ѭ ȴӖ ד93

ᵓ цẔ ү∟і ᾼᴫ⁮ ☼Ȳ ⁮Мכ ᾼ ḳ ɎϝϡѬḳɏȴ

Ӗ ᴦᵓד93 Є ЁӰ ☼ϤӰ Ѭ Ȳ Єכ ֮   Ϯ

П ѬȴᴟὑӖ үᾼ–ד98 Ἦᵌ Ȳ ẃЄ ѹ═ П נּ ​ Ȳ

Ḇ╥ ⁮ү ȴ 

 

    ᴖṕПȲ–ү Ἤ Пḳ Ȳѻ ֪ὑẔἬᴴ П ​Ἠ ​ȴᶝ

ἤП ​ Ѝ ἨЁӰ☼ȳᴖ ​⁄Ҡ ᾈѬ Ѭȴ֯ҫϚѠ

Ȳ Ἤצ♄ Ȳѹ ϩ ӂᶁ ϩϝ Ἠ ϫ Ȳ

Ѧϱ ϱ Ȳ֪ױ ϩ Ӽ╥ ᾃᾼ ȴױҵӦὑ Ȳ Ἤ

ᾼ ҷᴿѾצ Ғᾼ Ȳ֪ױȲҒ –ү ПׁשṅȲ ѿ ẁӔ П

╓іȲ ᴖḂ ϩ ứ ​ ѿ ḳ ϩȲ╥ү ֮

Ṯḳ Мᾼ Џᵂȴ ᴖȲӦὑ ⱢϚᶶ ᾼ Ɏᴴ צ ☼

ế ​ɏȲ╝–ү П ế ắү ֮ᶮ ᴖדצ Є оȷ֮

ᶮᾼᵂӣȲḆ ᶝכ ​ᴖ ḳ Ȳṳ Ғ ​ ᾼᵺ ⇔ȴᴖү

֮ ϱ ϩᾼ Ȳắᶝ ֮ᶮꜙᴟ∂ ᾬ ȲẔᵺ ⇔Ḇ ȴ ᴖṕȲ

–ү ᾼṮḳ Ȳ ᾼ╥ ȲẔװ╥​ ȳ ế ϩȴӦὑӭ

›МҶ ᶝᾼ ӣϚ ἤ ɎJUNEɏȲẔ ⇔Б Ϛ☼

Ѭ ȴᴖ שׁ ☻МїὑῺד ֥ ȳɕṮḳМїế ꜜἬ ᴩᾼṆ Ȳ

Ḇ с ᾼ ϩȴ֪ױ ẘᾼ ⇔П сҵȲẔ҃

Ҡԛּט ᾼῈ ד ὑứ ​ ᶾ П сȲẔ≡ ἤ ᵅȴҫϚѠ Ȳӭ

›ῂ ὑ ⇔ Ḗ йȲ ᶝӼӔ ֣ оᾼӭ Ȳ

ᾼӦ Ӑᾼ Ӏ Ȳ Ɫ Ӏ Ȳ֪ױ‎ Ḃ ╓іП ⇔ц



12 

 

⇔ȴױҵȲӦὑẒỴӻ☼ѡ Ȳ╝ ὑ –ү Ȳү ϱᾼ

ϩ оӼצ≡йᾼ Ḗ(Ẕ ᵺ ⇔ ϱ ϩⱢᵅ)ȴӐ Пӭᾼᵛ╥

֥Ḃ ӭ› ​ ϩ Пᶾ ḖȲׁש ѐ⇔ ​ ╓і

ү  Ὼ ϩ ᶾ ȲѿẦᵗ с–ү ᾼ ⇔ế ⇔ȴ 

 

    Lee et al.Ɏ2006ɏἋ ѵ Ɏ1983ȳ1985ɏПӂᶁᾎ ​ ȴה

Ẕᵓӣ МҶד1989-2002 ᶝ Ȳц МҶ ᶝἬ ү ֮

Ɏ18 ɏȳᴞ ​ Ɏ222 ɏѿцү Ѭᵓᶝ ϫЏ Ɏ8 ɏȳ

Ӱ Ѭ ᶝɎ9 ɏȳ Ѭ ᶝɎ6 ɏȳ ѝѬ ᶝɎ8 ɏ

Ἤ ​ ȲԚ 371 ​ ᾼ ​ Ȳ֯ὧ 118-126⇔ȳҖ 19-27

⇔ᾼ вȲḕ 0.5×0.5⇔ᾼ МȲḖҏ ד ɎԚ 61 ɏ

Ȳ█ ᾼ ​ ӂᶁ ȳ Є ȳ ȳ ​ Єὑ 15 ᴏц 50 ᴏ

װ ѿц װ ȴẔװȲ ϚḔᵓӣ Barnesⅎ иέᾎȲ ϱ

​ ӂᶁ в ẞ 0.1×0.1⇔ᾼ ⇔ вȲѿ ẞϚ Ὲ иᵉᶁл

ᾼ Ȳӣѿ ӑẃᾼ ​ȴḈ Ɏ2008ɏⱢϠ Ғ Пה ứ

ἤȲ ה Ḇ ᴟ Ȳṿד2006 ҭ ҒⱢ 92 Ȳ֝ Ȳ

ӼҒϤϟϡϒ֮ ∟Ἤ Ӵᾼ​ Ȳ ӭ› ה МԚצ 408

​ ȴḈ Ɏ2008ɏṳ ϒḔ ᾪ Ѭ ​ ױȲה Ҡה

ᵛ ה ӣᾼ​   Ȳ  ױ Ȳ֯

​ ה М ậЛ֝ ​ Ɏֽ› 60% Є​ ɏ ᴩᴷ Ȳѿּט

П ​ ȴױҵȲӼ֝ иέЛ֝ ҭ ᾼ ​ ἤȲ

Сṿӣ῏ Ӧиέ ​ Ȳ ​ ה П ᴕ╓іȷ иέ

ὨȲӼ ҏ ậ ἤדᴿɎ ȳ ⇔ц ҙ ЄЊɏ ҭ ᾼѠהȲѿ

ᵂⱢ  ậП ᴕȴᵓӣ ἂӁȳד2007 ἂȳ ἂц■ ᴩ

ᾼ Ὠ ӱȲᵓӣ ҭדᴿ ​  ∟ȲҠ Ḃ Ở

​ ה ὔᵅᴷ​ ᾼ ᶮȴ 

 

    ῺדẃӦὑ ᶾᾼדּ ḔȲṿ Мѐ⇔ ֯ה ᾼ έ⇔

ѿц  ⇔ϱꞋצ ᾼ ȴ Ɏ1996ɏȳḈ ὭɎ1999ɏȳWu et al.

Ɏ2002ɏц ḈɎ2002ɏ П –ү ᾼ Ὠ ӱȲPSU/NCAR 

MM5 БҠ֥ –ү Мѐ⇔ ☼ ȴḈ Ɏ2007ɏɔ ӣ MM5 

Ȳה ȳиέ П–ү Ȳṳ ​П ạȴиέ

Ὠ ӱȲ Ȳү Җ ֮ Пѻ ѬȲҏ ֯ Ӧ⁮Җ

ѹὑү Җ Ȳѹױ Ѭṳ‍ П֮ᶮ с ѬȴLee et al.

Ɏ2008ɏӼᵓӣ MM5֥ ד2004 ᵓɎMindulleɏ –ү Ȳᴯὑү

Мїᾼ ц 7 ѣ 2 ѡҏ ὑү ᴫ⁮ ᾼ ѬɎ Є ​Ɫ

787 ᴏɏȴChien et al.Ɏ2005ɏᾼᵛ щ Ṇ Ὠ ӱȲWRF ה ү

֮ щ Ṇ ɎֽМѐ⇔ ☼Ṇ ȳ ɏצЛ ᾼ ȲѹẔṿӣWSM 
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5-class ᾬ KF ᾎȲ֯ ד2004 ɎɔMindulleɏцᴦ ɎɔAereɏ

ᾼ Ѭ Ѭиᵉ MM5 ⱢṾȴ 

 

    Ɏ2005ɏᵓӣ LAPS-MM5 ɎMatsaɏ Ȳ ᴩ 0~6ц 6~12

Њ П ​ ᾼ Ὠ ӱȲ ֯› ắ ҵ ☼ ȳ ​

Ἤ ẃП ​ȲἨ╥∟ і ᴫ⁮ ☼ᾼ ​ȲLAPS-MM5 ​ᴯ Ꞌצ

−Л ᾼ ȴᴖ Ɏ2006ɏɔ ӣ LAPS-MM5ц LAPS-WRF ᵓ ɎBilisɏ

ц ᴏɎKaemiɏ Ȳ ᴩ 0~6ц 0~12Њ П ​ ὨӼ ӱȲ

ϠϚṷЊѐ⇔ᾼ ᾎ ПҵȲ ҠЄה ч╣Ẓ ​ ᾼиᵉȴ

Jian and Wu (2008)ɔӣWRF ה ᴩ έ⇔ Ὠ ӱȲӦ

ὑ ᾼ ֯ Ὼү П›ῺѾ Ȳ Ὼү Ѝ Ȳ

ҿ ☼ắẞ֮ᶮ ᶮכ ᴖ Ӣᵅ Җ ☼Ȳ‚ṿ Мї Ӣ

֣⁮ ֣ Ȳ ☼ ᴩ ӂ☼Ȳ ֯

ү ›ҏ Ӊ Ϛ ᾼ ȴ Ɏ2011ɏ Jian and Wu (2008)ᾼׁשṅȲṿ

ӣ WRF-ARW Мѐ⇔ ה ᴩ έ⇔ɎѬӂ 4еṭɏ ᾼ Ὠ Ȳ

ү ֮ᶮ  ṿ Ѝ ☼ в ☼ Ӣᵅ ☼ П ϩ Ȳ֥ в

⁮ ᾭ ☼ȷ ∟Ȳ ᾭ ☼ ẆϤ Ȳ‚ṿ ὧ ᴯ ц

☼ ⇔ꞋὙ Ȳ Ϸ כ ᾭȴᴯ ќиέן

Ὠ ӱȲ‍ Ғ ᵂӣϯПᴯ ѿц ӂᶁ ᵂӣϯПᴯ

╥ ὧ ᴯ Ғ ᾼѻ ȷ ᾭ ☼ẆϤ Ȳ ⇔

Ȳױ ᾼ ֯ ϱ╥ᵧ ѹ ⇔ Ғ П₤ Ȳ֝ в

Л ᴖҏ ֯ ὧ Ȳ҃ᾼ ὨӼ ӱȲ ᾭ

☼ᶙԓẆϤ ὧ פּ 2~3Њ ∟Ȳ в Мї Ở ֣Җ ᴩȲױ

Җ Ɫ в ᶙכ Ӊ ᾼ ȴ 

 

    Ϡ ю Ӑṝה оѠᾎȲḂ ῴỞה ӼⱢӭ›

щ ⇔ᾼϚ ṅȴHuang et al.Ɏ2005ɏᵓӣשׁ MM5 3DVARȲи

ᵑ֝о 4ᴟ 5 ᾼ CHAMP ɎChallenging Minisatellite Payloadɏ ╦ GPS RO

╦ Ȳ ד2001 ɎNariɏ ế ד2002 ᵌ ɎNakriɏ ᴩ

Ȳ҃ ҒϤ GPS RO ╦ ὑ ц Ѭ ꞋצḂ

ȴ Ɏ2008ɏц Chen et al.Ɏ2009ɏᵓӣWRFDA֝о GPS RO᷉ Ȳ

ⱵⱵɎShanshanɏד2006 ᴩ ṅȲ҃שׁ ֝о 27 GPS RO᷉

Ȳ ṿӣ‍ᶝ֮ ІɎnonlocal operatorɏП Ὠ ᶝ֮ ІɎlocaloperatorɏ

ṾȲѹ GPS֝о ṿ ∟ ᾼЄ​ ᶾ и Ғȴ ѵɎ2008ɏᵓ

ӣ MM5 3DVARѠᾎ ֝о GPS ROȳAMSUц QuikSCATȲ ὑ 2003

Ḍד ế ד2004 ᵓ ᾼ ȷ҃ ᾼ Ὠ ӱ GPS RO Ѭ иᵉצὙ

Ḃ ȲQuikSCATצᵗὑ ​ ȲAMSU⁄ ế Ὑצ⇔ Ḃ ȴױҵȲ

ү ᴞ 2002 ד Ở ᴩ ɎDropwindsonde Observations for Typhoon 
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Surveillance near the Taiwan Region, DOTSTARɏȲᵓӣ ᷾ ᷾ ȴ ᷾

╥ ἤᾼ ȲҠ᾿ ҏщ Ể ⇔ȳ ϩȳ ₣᾿и

ᵉᾼ ȴWu et al.Ɏ2007ɏ ֵ ү  Ὼᾼ Ȳ֝о DOTSTAR᷾

ᴩ Ȳ ꞋצḂ ȴ Ɏ2008ɏᵓӣWRFDA

ᴩ֝о Ȳׁשṅ ֝о QuikSCAT ṿᵅ ᾼῴỞ ⇔ế Ὑצ֣

Ḃ Ȳ֝о᷾ ⁄ ῴỞ ⇔ế ֣ Ḃכ Ȳ҃ ד2006

ᵓ ɎBilisɏ ế ᴏɎKaemiɏ ὑ ế ֫ᾌ ⇔ӼצἬḂ

ȴ Ɏ2008ɏׁשṅWRF ה ӣὑү ֮ П ϩȲṳ ֢ ‍

ɎDropsondeȳCOSMIC GPS ц QuikSCAT ɏ ᴩ ֝оȲ

ѿ Ẕ WRF ה ϩП ȴẔ Ὠ ӱȲ П ⇔ế

ד Ὼȷѩ ֝оЛ֝ ПϮ Ɏ ạ ȳDropsonde ế

GPS ɏȲ Ὠ ӱȲ֪ Dropsonde ПῈ έ⇔ ȲѹֵϠ

Ϥ МȲה ֝о∟ ҏ​ ֫ᾌП ȷᴖ

GPS ד ϯ Ὠ ד Њȴ ֥ѿϱׁשṅ ὨҠ῀Ȳ ֝о

ὑ ה Ӕצֵ ᾼ ȴ 

 

    ᴖȲ щ Ṇ М֯׀ ‍ ἤ Ȳԉᴶ Њᾼ оȲꞋצҠ

Ὠ Ӣ Єᾼ ȴ ᾼ щ Ɫ Ϛ ה Ȳ Ӧ

Ṿᾼ ϚῴỞ Ȳ ṾП ה ὨȴᴖṆ ᾼ ⁄╥ⱢϠ

Ϛ ה ᾼЛṜȲ Ӧֵ Л֝ᾼṆ כ Ȳ Ṇ Ҕᵶ ה

ᾼЛ ứἤȲṳ Л ứἤ оȲѿ ẁӑẃᾼ ȴ1996דӦ Cliff Mass

цẔׁשṅ ֯ᴫ Є Ở∂ Ϛ ᵛ ᾼ MM5 Ṇ Ȳѻ ᾼ

Ɫּר ᴫҖ ɎColle et al., 2000ɏȴ Ἤה ᾼ ЛᵀҠ ӣὑ

ṅȲӼҠשׁ ẁ ֮ ᴯɎNWSɏᵂ П ᴕȴ ∟Ȳ Є

Ở ᵛ ᾼṆ Ṇ ȲҠ֝ ᴩֵ Ȳѿ с ϩȲṳ

цḂ Мѐ⇔Ṇ ѠᾎɎGrimit and MassȲ2002ɏȴױҵȲҠ ӣЛ֝ῴỞ

ȳЛ֝ ứȳЛ֝ о ứ ѠהȲ ứṆ כ ȴ 

 

    Yang et al.Ɏ2004ɏế Chien and JouɎ2004ɏṿӣ MM5 ᴩ ᴟד2000 2002

ד ​ủᾼ Ѭ ṅȲ҃שׁ Л֝ᾼ ᾎế ᾬ ᾎ Ӣ 6

Ṇ כ ᴩ Ȳ Ϡ 6 כ ᾼ ӂᶁҵȲϷ ἤ ᾎȲế

װ‹ ​ủ ѩ Ȳ ᴩ ЊӂѠῺᴿ ȲḖ כ֢ П … Ȳ

ṳѿױ ȲᴖѿױѠᾎ Ḗ Ṿᾼ Ὠȴ Ɏ2005ɏ

ד2003 ​ ᴩṆ Ѭ ȲṿӣЛ֝ ῴỞה ȳ ᾎế

ᾬ ᾎȲ ẞ 17 Ṇ כ ᴩ ȴṆ ӂᶁ Ѭ Ὠ ӱȲЛ

כ ֵ Ȳד ὑ ϚПḟứἤ צ Ṿᾼ ὨȲѹᴕ Ἤצ ֪Ȳ ẞ

ֻᾼ ὨȲᴖᴕ ᾼ ֪ юȲ⁄Ṇ Ὠ ȴᴖϮ ֪ МȲѿ

ῴỞ ᵓὑṆצ Ѭ ȲẔװ╥ ᾎȲ ∟Ɫ ᾬ ᾎȴYang 
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and ChingɎ2005ɏṿӣ MM5 ה ῡɎ2001ɏ Ȳ Ẕᵂᾬ ᾼ

Ṇ Ȳ ῀ ֥ᾼᾬ ᾎҠѿ ҏ Ṿᾼ ц ​и

ᵉȴḈ ☻Ɏ2011ɏṿӣWRF ה ᴩ Ȳ ֥Л֝П ᾬה ᾎ

Ӣ ȲҔᵶ ה ᾎȳ ᾬ ᾎȳ ꜜ ᾎ Ё ה Ȳ

Ԛ Ӣ 40 Ṇ כ Ȳṳ ᾬ ᾎ Ἤ∂ ПṆ Ṇ ᾼ

ἤȲѿϠ ϚṆױ כ ӢᾼѠᾎ ᵡ ẁ֥ ПṆ כ ȴ҃ ᶦ

Ṇ Ṇ Ȳ ẁצ ѹ֥ ᾼṆ כ Ȳѿ ӢṜ ᾼ и

ὼȴᵀẔиέ Ὠ ӱȲױѠᾎỮЛṜѿ ẁṜ и ПṆ כ Ȳѹ Ҡ‒

⇔ỮЛṜȲ֪ױӑẃ Ẕ҃Ṇ כ ӢѠה ᴩ ế ᴷиέȴ 

 

ṅשׁ     ү ☻ѬׁשṅМїɎ ☻Мїɏὑ ד2010 ṅשׁ

ứ ​ Ṇה ᶾ Ȳṳ ӻ МҶ ᶝɎ ᶝɏȳ

ḳ Ṯ ᶾМїɎḳṮМїɏцדּ ꜜᾼ 10ᴯ Ԛ֝ ᴩ ứ ​Ṇ

ɎTyphoon Quantitative Precipitation Ensemble Forecast Experimentɏȷ

֥ Мїᾼ Ȳц ᶝ ḳṮМїᾼ Ȳὑ

ү Ȳḕѡ ҏ ᵛװ4 έ⇔ү ֮ щ ᾭᾓṳᵓӣṆ

Ѡᾎ ἘȲиέ ​ иӁȲӑẃṳ ẁ ḳἤ​ ᾼ

ȴẔӭᾼׁ֯ש ứ ​ ᶾ ṳ ҒḳṮ ᴯ ᵂ Ҡ

ᴕП ȲẦᵗ сḳ Ṯ ȴѿ 2010ц ד2011 ⱢẂȲ 1-1Ɫ

ɎMerantiɏ 9ѣ 9ѡ 0000UTCᴟ 10ѡ 0000UTCП Ɏ 1-1aɏ

цṆ ӂᶁɎ 1-1bɏ ​ Ȳ М ӱȲṆ ὑ П ​ὑ

​иӁἨ Є ᶁצЛ ᾼῶ ȴᴖ֯ϴṪѩɎFanapiɏ ​

ᾼῶ ϱȲṆ Ɏ 1-2bɏѻ Ҡч ҏ⁮ Ѝ цὧ Ѝ ᾼ ​Ȳᵀ

ה ᾎ ҏ ⅜ᾘ ֮ П ​ ȴиέϴṪѩ ҏ П

֫ᾌ ӱȲϴṪѩ ∟Мї ֮ᶮ Ȳ ⇔Ὑ ȷᵀМїҏ

∟Ȳὑү Ȳṳ ᶮכ ἤ​ Ȳ כ ⅜ᾘ ֮ ҏ

П ​ȴӦὑױ ἤ​ ᾼҏ Ȳ ⅜ᾘ ֮ ֯6Њ ПвȲ

ҏ נּ ᾼ​ ȷ ​ױ Ѝ ᾼ Є ​ 1128.5 ᴏɎ⅜ὧ ɏ

ⱢᵅȲᵀẔБὙ Ṯ☻ Ɏ70 ᴏɏȲ֝ Є Ȳ֪֯ױ

כ Ѭḳ ȴױ Мїҏ ∟∟ ү ᴫ ᶝ ֮ ҏ

​ᾼ Ȳӭ› Ьה ᾎ֥ Ȳ֪ױ ᾎч ֯Ṇ ӂᶁ Ὠ

ϱȴ 1-3 ц 1-4 Ɫ כ ῧе Єḳ ᾼ ɎMegiɏ Ȳ֯ 10

ѣ 18ѡἬ ᾼṆ 10ѣ 21ѡП 24Њ ứ ​Ṇ П

ѩ ȴᵓӣṆ ᶾ Ἤ П Ὠ ӱȲ֯ иɎ 1-3ɏȲҠ נ Җ

ᾼ ȷ֯ 2щ›ᵛҠ ẞ ֯ Ϥ⁮ ֮ ∟Ȳ ҏ ЄṔ⇔

ᾼ ȴױҵȲ 19ѡ ỞȲṆ Ӽ═ ү ὧҖ ֮ צ

​ Ɏ 1-4bɏȴ ⁮ד2011 ɎNanmadolɏ ȲṆ ӂᶁ​ Ɏ

1-5bɏҠ М⁮ П Ѭ ἤȲ МҖ Ἤᴷ П צ​ ȴ
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֥ϱ Ṇה Ὠ ӱȲṆ ᶾ ὑ ᾼүכ ֮

ứ Ϛứᾼצ​ ϩȴ 

 

    Ṇ ​ ᾼכὨṏֻȲᵀἬ П ד Єȷ֪ױḈ

Ɏ2009Ȳ2010Ȳ2011ɏ ֥ ϩ ה ᾎП ϩϚ ֥ ἤȲ

ᾼ ứἤ ἤП Ȳ∂Ӵ– ȳ ѐ⇔ ​П ϩ ╓

іṆ ȴẔᵓӣ צ ϩ ɎMM5ȳWRFɏȲה Ὼ ד20 9Є П–ү

Ȳ ᴩМѐ⇔Ɏ ѐ⇔ɏ ​ ȷ ᶙכ 54 ạ ҵȲ

Ɫ ᴿ ϯȲ֢ Л֝ ֪І῀ԓү​ иӁȲӼᵓӣЛ֝ оȳ

ᾬ оцῴỞ Ȳ ứ 11 Ṇ כ ᴩ ȴ ϚḔȲᵓӣἬᶙ

П648כ כ Ȳ∂Ӵ–ү ​П ϩ ȷṳᵓӣה ȳ

⇔ȳ ҙ ȳы ѡȳ ֮ ц г Ȳ ẁ ϩ

ה ╓іȲ∂ ᶙ П ϩ ╓іṆ ȴẔᵓӣἬ ᾼ֢ ╓

іȲ Ṽד ᴩ ϱ ȲἬצ П ​ ᴷȲṳ

ӑҒϤ ╓іП Ὠѩ ȴиέ Ὠ ӱȲҒϤ ╓і∟Ȳ ὑ ​ Ἠ

​иӁᾼῶ ЄֵצḂ ȴױҵȲӼ ₤ ​ Ȳֽ Ɏ2001ɏȳרּ

қᾶ Ɏ2008ɏ Ȳ ᴷױ ϩ ╓іṆ П ϩȷ Ὠ ӱȲ ӣ

ϩ ╓іṆ Ȳד ὑ Ở ϩ ȲҠה ֥ ױ П

​ȴḈɎ2011ɏ ϚḔ ᴫᴩцҖᴩד2010 Ɏ ᵌȳϴṪѩц

ɏȲ ᴩ ϱ ȲἬצ П ​ ᴷȲṳ ֥ ᴩ

ᴷȲѿϠ ױ ϩ ╓іṆ П ϩȴиέ Ὠ ӱȲᵓӣ

╓іṆ ╚ כ ∂Ӵ￼ П ϩ Ȳה Ҡ ​ ᾼ

⇔Ȳᵀ⁯Ҡ ֪Ɫ ᾼ╚ Ȳṿ ​иӁᾼ ⇔ ᵅȴ 

 

    ӐϮד Ἃ ḈɎ2009Ȳ2010Ȳ2011ɏПׁשṅכὨȲ ֢ ╓іȲ

ᴩṆ ἤᾼ ⇔ Ȳѿ Ϡ ӣ֢ ╓іᾼ ἤ Ṿṿӣ ȴ

ҵӐױ Ӽ ᵓӣḈɎ2009Ȳ2010Ȳ2011ɏᶙכП ạ цṆ כ Ɏensemble 

membersɏ ὨȲ ӣὑү  Ὼ П ϩ ֥ ᶾ ȴ

ᴖṕȲӐ Пԓ ӭᾼ֯ ֥МҶ ᶝ оП ḖȲᶙכϯԝϮ Џ

ᵂȸ  

 

ɎϚɏ ɦ ​ ֥ ᶾ П ɧ ∂ӴП֢ ╓іȲ ᴩṆ 

      ἤᾼ ⇔ ȲѿϠ ֢ ╓іᾼ Ṿṿӣ Ѡᾎȴ 

Ɏϡɏ∂Ӵ ү  Ὼ ϩП ϩ  ȴה

ɎϮɏ ѐ⇔ ​ ᶾ ȴ 

 

Ӑד Ɫ ϡד ȴѿϯиᵑ Ὑ Ϛד ѻ Ὠѿцכ ϡדɎӐ

ɏד ᴩПׁשṅЏᵂếḔ ȸ 
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Ϛד ѻ  ɏȸכὨɎБᶙכ

1. ɦ ​ ֥ ᶾ П ɧ ∂ӴП֢ ╓іȲ ᴩṆ

ἤᾼ ⇔ ȲѿϠ ֢ ╓іᾼ Ṿṿӣ Ѡᾎȸ 

Ӑד⇔ ḈɎ2011ɏ∂ӴП ѐ⇔ ​ ϩ

╓іṆ МȲἬ ҏП ȳ ⇔ȳ ҙ ȳы ѡȳ

֮ ц г ╓іȲ ᴩṆ ἤᾼ ⇔ ȲѿϠ ֢

╓іᾼ Ṿṿӣ ѠᾎȴӐׁשṅᵓӣ–ү ​ ╓іṆ Ȳ

ḕϚ Ṽד Ȳ ᴩ 63 Л֝ ╓іṆ ֥ᾼ Ȳṳứ

ᶾ иɎSkill ScoreȲSSɏȲѿ╚ ᶾ ᾼи ᾼ ֥Ɫ ᾼ Ṿ

╓і ֥ȴ 

    иέ ⇔ Ὠ ӱȲ֯ḕ Ṽד ᾼ Ṿ ╓і ֥МȲṿ

ӣẞ 2 ╓іᾼ ֵȲẔװⱢṿӣ 3 ╓іȲԛẃ╥Ҭṿӣ

1 ╓і( 1-6)ȴᴖ֯ ╚ 1 ╓іᾼ 12 Ṽד МȲ

ӣ Ɫ ╓іᾼ ֵȲѹꞋⱢᴫᴩȳЄ ѹ ֮ и Ɫ

2Ȳ ӱӑẃ ױצ ₤ ȲҠ Ԓᴕ ᾼ ╓іⱢ ȴ֢֯

╓іṿӣװ Ѡ Ȳṿӣ ֵᾼ ╓і›Ϯ иᵑⱢ ȳ ҙ

цы ѡȲṿӣ юᾼ⁄Ɫ ֮ ( 1-7)ȴױ Ὠ ӱ ױ֯

Ѡᾎᾼ ἤȲѹҖᴩ МȲ ᾼ ᴫᴩ ẃ ȴҫϚ

Ѡ Ȳ֯ ҙ Ɫ ╓іᾼ МȲצ 55.6%ᾼ Мї

ӑ Ȳ ӱױ ╓і֯ӑ М Ɫ Ȳױ Ὠ ḈɎ2011ɏ

ᾼиέ Ὠ֝דȴᴖ ы ѡⱢ ╓іᾼ МȲЄֵ М֯ 7-9ѣȲ

ױ Ὠ ӱȲ֯– ֵᾼѣԌȲы ѡᾼ Ɫ ȴױҵȲצ

50%ᾼЄ ц Ɫ ╓іȲ ӱױ ╓і֯

Ẓ ₤ᾼ М Ɫ ȴ 

2. ∂Ӵ ү  Ὼ ϩП ϩ  ȸה

֯∂Ӵ ϩ ϩ ‹Пה Џᵂϱ( Ϛד)ȲӐׁשṅԚן

ϠῺ ү–ד20 П ϩ Ɏֽ QuikSCATȳ ɏȲ

ᴖⱢϠ QuikSCAT ᾼ ӣἤȲӼᵓӣ Ṿ ȳὧ֛ ȳ ц

ҳ ҵ Ȳ QuikSCAT ᴩѩ ȴиέ Ὠ ӱ( 1-8)Ȳ

ҵ Мѿὧ֛ ᾼ QuikSCAT Ɫ ῺȲѿ

QuikSCAT П ἤ … Ȳד … Лẞ 0.6ȴиέ

֣иӁᶮהᾼ Ὠ ӱȲ ֣иӁװ Є ҏ ֯ 0~60⇔П Ȳҫ

Ϛ Є ⁄иӁ֯ 220~260⇔П Ȳv Є Ҡ иⱢὧҖ ᴫ⁮ Ẓ
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₤ȷѹὧҖ ₤ᾼ QuikSCAT ȲּפⱢ 0.58 Ȳᴫ⁮

₤ ⁄Ὑ ЄȲּפⱢ QuikSCAT П 1.12 ȴױҵȲ

ᾼ 0.46Ȳױ Ὠῶӱ ᵬἏ Ȳ Ṇ ἤ

֮ Ȳѹ Ɫפּ QuikSCAT ᾼ 0.46 ȴ Ϡҳ ҵ ҵȲӐ

ṅӼᵓӣϝשׁ ᾘ цϝ П Ȳ QuikSCAT ᴩ

ѩ ȴӦὑ֮ῶ ᾼ …Ȳᾘ ᾼ ᶮ ҵ ḆⱢ Ȳ

ֵ Лẞ QuikSCAT ᾼ 20%ȴᴖ QuikSCAT и

Ӂᾭᾓ⁄Юὑҵ ᾘ П Ȳᴖ ֣ᾼѩ Ὠ ӱẒ῏ ֣ᾼ

ἤЄȲ ἤ ᾘ ‍ ᴿȴ 

ҵȲױ ҟׁשṅ ӱ֯ṿӣ QuikSCAT Ȳ ᴕ Ѭ

ᾌ ᾼ ȲҠ Ғ ἤȴⱢϠ ắ ​ ᾼ ⇔Ȳ

ӐׁשṅӼҒϤ Ѭ ∟Пѩ ὨȴQuikSCATч П ֣

ᾼѩ Ὠ ӱ( 1-9)Ȳ Ѭᾼ ∟ȲQuikSCAT

П ᾼד ἤᶁ ҒȲ иӁḆⱢ МȲ ӱẒ῏П ἤ …Ḇ

Ɫ ȲẔМѿ Ṿ ᾼד … с ֵȴᴖᾘ Пѩ ὨӼ ҵ

ᴿȲ ӱ Ѭ ∟ᾼ ẓצ Ṿᾼ ἤ

…ȴ 

ⱢϠ ϩ ה ү  Ὼ П ϩȲӐשׁדṅ

ϚḔᵓӣ QuikSCAT ḈɎ2009Ȳ2010Ȳ2011ɏП ạ

Ὠ ᴩѩ ȴиέἬצ П QuikSCAT ѩ П Ӂ ӱȲ

QuikSCAT ╦ ϩ ה П ד … Ɫ 0.51Ȳ

ᶁѠ Ɫ 5.5ms
-1Ȳѹ֯ Њ Ȳ ϩ ה ᴷ ᾼ ᾓ ⱢὙ Ȳ

ᴖ Є Ȳ⁄ ϩ ה ὔᵅᴷ ȴᴖ֯ ֣ѩ Ѡ ȲQuikSCAT

╦ ϩ ה П ֣ᾼד … Ɫ 0.45ȲᶁѠ

Ɫ 113.3⇔ȲᴖQuikSCAT ה П ֣ Њὑ 20°ᾼѩẂ⁄Ɫ 41%ȴ

Ӑׁשṅ ϚḔ Л֝ ȳ ҙ ц ⇔ᾼ П Ὠ ᴩиέȴ

ᴕ Л֝ ₤ ᾼиέ Ὠ ӱȲ ϩ ה ὑҖᴩ ᾼ

֣П ȲὙ Лֽᴫᴩц ₤ ẃ ֻȴᴖᴕ Л֝ ҙ

П Ȳ ה ὑЛ֝ ҙ ЄЊᾼ П ц ֣ᾼ

Ὠṳ Ὑ ȴ ᴕ Л֝ ⇔П Ȳ ה ὑ ⇔ П

ᾼ ֣ᾼ ȲὙ цМ ⇔ᾼ ֻȴ 

Ϡ ү  Ὼ П Ὠ ᴩѩ ҵȲⱢ ᵅ Мה

Мїᴯ Ἤ ᾼכ ȲӐׁשṅӼиέ Мї 500 еṭҙ вȲ

QuikSCAT цḈɎ2009Ȳ2010Ȳ2011ɏП ạ Ὠᾼ

ȴиέἬצ П QuikSCAT ѩ Ὠ ӱȲQuikSCAT

╦ ϩ ה П ד … Ɫ 0.69ȲᶁѠ
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Ɫ 4.4ms
-1ȴױ Ὠ ү  Ὼ ѩ ὨדצᴿП …Ȳᵛ֯

Њ Ȳ ϩ ה ᴷ ᾼ ᾓ ⱢὙ Ȳᴖ Є Ȳ⁄ ϩ ה

ὔᵅᴷ ȴ֯ ֣ѩ Ѡ ȲQuikSCAT ╦ ϩ ה П

֣ᾼד … Ɫ 0.68ȲᶁѠ Ɫ 89.5⇔Ȳᴖ QuikSCAT

ה П ֣ Њὑ 20°ᾼѩẂ⁄Ɫ 64%ȴ֝ ᾼȲ ϚḔ Л֝

ȳ ҙ ц ⇔ᾼ П Ὠ ᴩиέȴиέ Ὠ ӱȲ֯Лᴕ

Мה Мїᴯ ᾼ ϯȲQuikSCAT ╦ ϩ ה

Л֝ ₤ П ד … ȲꞋҠ 0.65ѿϱȲ ֣ᾼד

… ӼꞋҠ Ὼ0.7ȲѹQuikSCAT ה П ֣ Њὑ20°ᾼѩẂȲ

Ӽ ẞ 50%Ȳ ӱ ϩ ҠЄה ֥ Мї Ὼᾼ иӁȴ 

֯ү  Ὼ П ϩ ϩ ᾼ∂ӴѠה ȲӐׁשṅ ᴕḈ

Ɏ2009Ȳ2010Ȳ2011ɏ ​ ПѠᾎȲ∂Ӵүה  Ὼ ϩП

ϩ ᵛ)ה ᴖ‍​ )ȷӦὑױ ה ӐП … ӣὑ

ү ֮ П₨ ѐ⇔Ȳ╝ έ⇔ ứⱢ 0.05⇔Ȳ ү ֮

 Ὼ ɎҔᵶү цᴫыӂ◦֮ ɏȲⱢҖ 21-26⇔ȳὧ 118-123

⇔ȲԚצ 10000 ȴ 

ᴖ֯ ҭ П∂ӴѠ ȲḈɎ2009Ȳ2010Ȳ2011ɏᵓӣ צ ϩ ה

ɎMM5ȳWRFɏȲ Ὼ ד20 9Є П–ү Ȳ ᴩМѐ⇔Ɏ

ѐ⇔ɏ ​ ȲԚᶙכ 54 ạ ȴⱢ ᴿ ϯȲ֢

Л֝ ֪ІПԓү​ иӁȲӼᵓӣЛ֝ оȳ ᾬ о

цῴỞ Ȳ ứ 11 Ṇ כ ᴩ ȴӐׁשṅᵓӣẔἬᶙכП 648

כ Ȳ∂Ӵ  Ὼ П ϩ ϩ Ȳה ￼ה ⱢҖ

19-27⇔ȳὧ 118-126⇔ȲӦὑ ϩ Пה ứ ￼ױ П

Л֝Ȳ╝ Ԓ Пה Ϯ в ᴟױ ȷẔװȲᵓӣἬצ

Пה ὨɎҔᵶ ạ цṆ ὨɏȲ ￼ вȲḕ

0.1x0.1⇔ᾼ МȲ ҭ Ȳḕ ᾼӂ

ᶁ ȳ װ ц ֣Ȳѿ ẞϚ Ὲ иӁᶁлᾼ ȴẔ

МȲӐׁשṅ ֣иⱢϥ ѠᴯɎҖ ȳὧҖ ȳὧ ȳὧ⁮ ȳ⁮ ȳᴫ

⁮ ȳᴫ цᴫҖ ɏȲṳ ҭ ὑḕϚѠᴯ ֣ҏ ᾼװ ȴ 

ṿӣ ϩ ϩ ה Ȳ ԒӇ ᷄ҏ Мїᴯ Ɏ

МҶ ᶝ П ứᴯɏἬ֯ᾼ ȷẔװȲ᷄ẞ ὑ ᴯ

ד ᾼḕЊ ֣ц оȲv Ɫ П ϩ ᴷ ȴ

Ὠ ӱҏḕ ϱᾼӂᶁ ȳ ҭ װ

цϥ Ѡᴯ ֣ᾼҏ װ ȴ 1-10Ɫ ד2008 ɎFungwangɏ ȳ

ϱ Ӂ 24Њ ᾼ ὨȲ М ҅ῶ Ɏ ᴯ

Ɫ ms
-1ɏȲҫҵȲḕ 10 Ϛ Ɏ ᴯⱢ ktsɏế ῧ ȲѹⱢϠ
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ṿӣ῏ ὔ Ȳ ế ῧ ֯ϱϯ ӻ ҏ ȷ֯ ῧ МȲ

Мᾼ ֿ҅ῶ ҭ ᾼװ Ȳ ҵᾼ᾿ ҅ῶ ҭ

ҏ ᾼ ֣Ȳᴖḕ ֣ҏ װ ֵ ⁄ѿ ᾼ  ẃῶӱȴ 

ϡדɎӐדɏ ᴩПׁשṅЏᵂếḔ ȸ 

1. ∂Ӵ ү  Ὼ ϩП ϩ  ȸה

a. Ḃ ӦWRF ה ὨἬ∂Ӵᾼ￼ ȲӣѿḂ ᴩ ֪ה

юȲᴖ ᾎ ậ Ἤ П Ȳ Ғ Пה

ứ⇔ȴ 

 

    ϚדПׁשṅ Ὠ ӱȲṿӣῴḔ∂ӴП ϩ ה Ȳ ԉᴶ

П МїἬ֯П МȲ ԉᴶ Ҡẁ ȴ

ױכ П ֪Ɫ֯ ￼ Ȳ έ⇔ Ɏ0.1x0.1⇔ɏȲ

ὔ כ ѽ ҭ ᾼ ᶮҏ ȴḈ Ɏ2008ɏⱢϠ Ғ П

ӭȲὍЄ ҭ ᾼ Ȳ ḕ ᾼ ҭӂᶁ​ ȷ

ᵀὍЄᾼ Ӽ‍ ạᾼ ȲӇ צ Ғḕ ᾼ ҭ

Ȳ֝ Ϸ ᵍ ֵ ҭ​ Фד Ȳᴖ כ ӂᶁ ҷ ȴ

Ȳ҃ױ֪ ѿḕ ᾼМїⱢ їȲѿ Ṕ Ɫ᾿ ᾼ ᶮ Ɫ

Ȳ ḕ ᾼӂᶁ​ ( 1-11)Ȳṳ ϱ ѠᾎȲ

צ Ḃ █ṷ юꜙᴟḥצ ᾼ ᶮ( 1-12)ȴӐד ⁄ᶦ

ϩ Пה έ⇔Ӧ 0.1x0.1⇔ Ɫ 0.25x0.25⇔Ȳѿ Ғ

ẔМїἬ֯П ậẞ ֵᾼ Ȳ ᵍ ᾎ

ᾼ ᾓԛװҏ Ȳѿ Ғ ϩ ϩ Пה ứ⇔ȴ 

 

b. ϚדἬ∂ӴП ϩ ϩ ה ᴩ ȲṳϠ ה

Л֝ ₤ ϩП ц ה Пכ ֪ȴ 

 

    Ӑד⇔ ᵓӣ ҭ П Ȳ Ἤ∂ӴП ϩ

ϩ ה ᴩ ȴ ṿӣП ⱢҔᵶ QuickSCATד2009~1999

Ἤ П–ү ῶ ȴ Ϡ Ἤצ П ҭ ᴩ

ҵȲӐד Ӽ ӣ ȳ ⇔ȳ ҙ ᴩи Ȳ

ṳ ה ᴴ Л֝ ₤ П ϩ ῶ Ȳṳ Ϡ ה

Пכ ֪ȴ 

 

c. ὨȲ Ṿо ϩ ϩ  ȴה

 

ӭ›ῴḔ∂ӴП ϩ ϩ ṳӑה ᾼ ἤ ᴩи Ȳ
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ӑẃ Ҡ ҒϤḈɎ2009Ȳ2010Ȳ2011ɏ ╓іᾼ ἘȲṿ ϩᾼ

ᴷ ὨḆẓ҅ῶἤȴ 

ứ ⇔Ȳ ◕ᾼ ⇔ⱢḂ Ӧ ϩ ϩ ￼Пה Ȳӣ

ѿḂ ᴩ ֪ה юȲᴖ ᾎ ậ Ἤ П Ȳ Ғ

Пה ứ⇔Ȳѿц ϚדἬ∂ӴП ϩ ϩ ה ᴩ ȴ

ṳ ὨȲ Ṿо ϩ ϩ Ȳѿṿה ϩᾼ ᴷ ὨḆẓ

҅ῶ ȴӭ›ᶺ БṼ Ȳᶙכѿϱ֢ Џᵂȴ 
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ϡȳṿӣ Ѡᾎ 

ӐׁשṅӭᾼⱢḂ ϚדἬ∂ӴП ϩ ϩ Ȳṳה Ẕ ᴩ ȴ

╝Ӑ Ю ἬṿӣП QuikSCAT ╦ ῶ ȳ ϩ ϩ

ה ҏ П ѿцӐׁשṅṿӣП Ѡᾎȴ 

2.1  QuikSCAT  

ᾼנ ╦Ɫ NSCAT ╦ȲNSCAT ╦ὑ ד1996 9ѣ Ở ᴩ

ᾼЏᵂȲᵀױ ╦ӑ ᾼṿӣ ᵛ Ѧ ᵂȴQuikSCAT

╦╥Ӧּר ыῈ ɎNASAɏȲὑ ד1999 6ѣ 19ѡ֯Ғא Ȳ NSCAT

ᾼ ЏᵂȴQuikSCAT ╦ ᴩ ֮ פּ 801еṭȲ ֮ ϚỂᾼ פּ

101и ȷ ֝Ϛ ḕщצẒװᾼ ɎAscendingế DescendingɏȲ П

פּ 1800еṭȲῈ έ⇔ּפ 25Ė25еṭȲ έ⇔Ɫ 12Њ ȴױ ╦ѻ

ᾼ ԉ ╥֯Ἤצщ ԈϯȲ ԓ ῶ П ֣ ȲQuikSCATП

ӭ Ɫȸ ֯ 3~30ms
-1П Ȳ Ӈ Њὑ 2ms

-1Ἠ 10%Ȳᴖ ֣П

Ӈ ֯ 20⇔ѿвɎῶ 2-1ɏȴ 

QuikSCAT ╦ ѻ ה Ȳ Ku-band ᾌ ȲẔἬ

П ᾌ Ɫ 13.4GHzȷױᾌ◕ ᾬ П ד⇔ ȲѹҠѿּז

ẞ ֮ Ȳ֪צ֯ױ ᾼщ ᾭᾓϯȲϷҠѿצ ᾼ ᴩ ȴӦὑῺ

ṿ ῶ ӢЊѐ⇔ᾼᾌ Ȳ ᾼЛ֝Ȳ ῶПᾌ Ϸ Ἤצ Ɏᵛ

⇔Л֝ɏȷQuikSCAT ᾼ ᵛ╥ᵓӣѿϱП ἤȲ Ӧ ╦ϱ Ἤ ắ

ẞ֫ᾌ ⇔ᾼ Ȳ∂Ӵ֫ᾌ ⇔ П ᾼᾬ …Ȳ ᴖч ҏῺ

Ɏ~10mɏП ȴ 

ϠῺ ᾼ ֣ ῶ ᾌ ᾼ ԝȲṿ Ἤ Пן

Ӣ ҵȲ Ẕ֪҃צ Ϸ Ḃ ֫ᾌ ȲẔМϚ ᾼ֪ ╥ ​ȴ

​ Ḃ ῶ ⇔Ȳѹ​ ṿ ᾌ Ȳױ ὔ Ӣ

ᾼ ȲϚ Ɫ​ᾼᴁ╬Ɏ rain contaminationɏȷ╝ắ ​ ȲᴖẓЛ ứ

ἤᾼ Ȳ ѿ ​ Ɏrain flagɏ Ɫ ϱᾼ ᴕɎWeissman et al. 2002Ȳ

Boukabara et al. 2002ɏȴ֪ױȲ ​₣᾿ иЄὑ 2 km mm h
-1Ɏ᷿ 2ÄÚȲRῶ

ӱ ​ ɏ Ȳṿӣ QuikSCAT ᵑᾃ ɎHoffman and LeidnerȲ

2005ɏȴ 

QuikSCAT ╦ ẁϠЄ ᾼ Ȳ ὑ Ɫ ѽᾼ◦

ҵ Ȳ֪ױ ứẔ ἤ╥‍ ᾼ ȴEbuchi et al.Ɏ2002ɏᵓ
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ӣ National Data Buoy CenterɎNDBCɏȳTropi Atmosphere OceanɎTAOɏȳPilot 

Research Moored Array in the Tropical AtlanticɎRIPATAɏѿц Japan Meteorological 

AgencyɎJMAɏᾼ Ỵ Ȳ ᴷ QuikSCAT П҅ῶἤȴиέ Ὠ

ӱȲ Њὑ 3ms
-1 ắ ​ ᾼ ∟ȲQuikSCAT ế

П ᶁѠ Ɫפּ 1.0ms
-1Ȳ ֣ ᶁѠ Ɫפּ 20⇔ȴPickett 

et al.Ɏ2003ɏϷᵓӣּר ᴫỴᾼῺỴ Ỵ Ȳ QuikSCAT

ᴩѩ ȴ֯ Њὑ 3ms
-1 ᵀӑ ắ ​ ᾼ ᾓϯȲ

QuikSCAT ῺỴ ᶁѠ Ɫ 1.6ms
-1Ȳ ֣ ᶁѠ Ɫ

38⇔ȷ Њὑ 6ms
-1цắ ​ П ∟Ȳ ֣ ᶁѠ и

ᵑ Ɫ 1.3ms
-1ц 26⇔ȴҫҵȲ QuikSCAT Ỵ ѩ ȲẔ

֣ᶁѠ Ҡ ᴟ 1.0ms
-1ц 15⇔ȴ ҟׁשṅ ӱ QuikSCAT

Ȳẓדצ ᾼ ᴕ ȷѹ֯ Ẕ҃᾿ ᾓϯȲQuikSCAT

ᾼ Ḇᶮּט ȴLee et al.Ɏ2010ɏᵛᵓӣ QuikSCAT Ȳᴷ

ד2005~2000 ȳ145 ᴫҖыӂ◦ П 15ms
-1 ҙ ɎR15ɏȲиέẔ

ἤếᴴ ᾼ о ȴ 

Ӑׁשṅן ᴟד2000 ד2009 –ү Ԛ 125 QuikSCAT

 (ῶ 2-2) ӣѿ ϩ ϩ ȴиέה 125 QuikSCAT П

֣ȳ  ȳ ⇔Ȳ ЄЊ ӢѣԌП иӁ ( 2-1)

ӱȸ–үП ֵⱢ֣ᴫц֣Җ ᴾ֢פּ) 40%)ѹפּצ 50%П Юὑ

3m/sᴟ 6 m/sП Ȳ Ẓצ П 9 m/sȴ ὨӼ ӱȲ125

М ⇔(ṿӣ JTWC best track ) ὑ (35~64kt)ȳ П

(65~94kt) П (>95kt)П ᴾ֢פӾȲּד 30%~35%ȴᴖ֯

ЄЊѠ ȲӐׁשṅ ᴕ Lee et al.Ɏ2010ɏᵓӣ QuikSCAT Ἤ

П R15 иⱢ S (1.33⇔ѿϯ)ȳM(1.33~2.66⇔)ȳL(2.66~3.99⇔) XL(3.99

⇔ѿϱ)ҳ Ȳױҳ ֯ 125 МꞋᴾצϚứПѩẂȴ ∟Ȳ–үП

ѿϝȳϥȳϟ Ϯ ѣԌⱢֵȲиᵑҜּפ 20%~30%ҿҢȴ ֥ѿϱȲӐׁשṅ

ἬṿӣП 125 QuikSCAT ֢ ₤П Ȳӣὑ

ẓדצ ҅ῶἤȲѹ ӼṜ ֢ ₤ ᴩи ȲѿϠ

ϩ ה Л֝ ₤ П ϩȴ 

2.2  ϩ ϩ ה П  

    ḈɎ2009Ȳ2010Ȳ2011ɏᵓӣ צ ϩ ɎMM5ȳWRFɏȲה Ὼ ד20

9Є П–ү Ȳ ᴩү  Ὼ֮ ПМѐ⇔ ȲԚᶙכ 54

П ạ ȲҔᵶ έ⇔П ​ Ὼ֮ ȴẔⱢ ᴿ

ϯȲ֢ Л֝ ֪ІПԓү​ иӁȲӼᵓӣЛ֝ оȳ ᾬ

оцῴỞ Ȳ ứ 11 Ṇ כ ᴩ ȴ ϚḔȲᵓӣἬᶙכП 648
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כ Ȳ∂Ӵ ϩ ȷṳᵓӣה ȳ ⇔ȳ ҙ ȳы ѡȳ

֮ ц г Ȳ ẁ ϩ ה ╓іȲ∂ ᶙ П

ϩ ╓іṆ ȴᴖӐ ҟד ᴕḈɎ2009Ȳ2010Ȳ2011ɏ ​

ПכПѠᾎȲᵓӣẔἬᶙה 648 כ Ȳ∂Ӵ  Ὼ П ϩ ϩ

Ȳה ￼ה ⱢҖ 19-27⇔ȳὧ 118-126⇔ȴ Ὠ

ӱҏḕ ϱᾼӂᶁ ȳ ҭ װ цϥ Ѡᴯ ֣

ᾼҏ װ ȴ 

ⱢϠ ϩ ϩ ṅשȲӐׁה 125ᾼẓצ QuikSCAT

(ῶ 2-2)ᾼ ◕ ᴩ Ȳṳѿϥ Ѡᴯ ֣ᾼҏ װ ֵПѠᴯ ᵂ

П ֣Ȳѿ ϱᾼӂᶁ ᵂ П Ȳӣѿ QuikSCAT

ᴩѩ ȴ ᾃ ᾼ╥ȲQuikSCAT П έ⇔Ɫ 0.25 x 0.25⇔Ȳ

╝ ›ᶺ Ӽ ϩ Пה ὨП έ⇔ Ɫ 0.25 x 0.25⇔ȴ

2-2(a) Ɫ Ϛᾪ ϩ ϩ )ה έ⇔Ɫ 0.05⇔) ד2003 8ѣ 3ѡ 9

36 и Ἦᵌ –ү Ἤ П֮ ȴ М ӱϠȲ

в П ȳү Җ ֪֮ᶮ П ѿцМҶЍ ֮ᶮϱП

ᶝ ȴ έ⇔ Ɫ 0.25 x 0.25⇔(ֽ 2-2bἬӱ)ȲЬҠṓү Җ

֪֮ᶮ П ѿц в П ȴ 0.25 x 0.25⇔П έ⇔

ᾎ έМҶЍ ֮ᶮϱПᶝ Ȳᵀ ϱП ϱЛ ὑ ҷ ȲЬṜѿ

ẁ QuikSCAT ѩ ṿӣȴ 

2.3  Ѡᾎ 

ⱢϠ ϩ ϩ ה ᴩ ȲӐׁשṅԒ Ӧ 2.1 2.2П Ѡ

ᾎ ẞ έ⇔Ɫ 0.25 x 0.25⇔П ᴷה QuikSCAT Ȳṳ ѿϯЮ

П ӣὑ ᴷ Пה ϩȴ 

Ӑ ṿӣԝ ῶɎῶ 2-3ɏиέѠᾎ иȲѩ ϩ ϩ

ᴷה QuikSCAT ȲѿϠ ᵓӣ ה –ү ү  Ὼ

П ϩȴ Ԓ ứ П  Ȳᴖ aῶӱ █ ᵅὑ 

Ȳѹ ẞ ᵅὑ  Пװ ɎCorrect Rejectionɏȷb҅ῶ

█ ᵅὑ  Ȳᵀ ẞ   ᾼװ ɎMissɏȷc Ɫ

█   Ȳᵀ ẞ ᵅὑ  ᾼװ ɎFalse 

Alarmɏȷd⁄ῶӱ █   Ȳѹ ẞ  

ᾼװ ɎHitɏȴ֯  ᾼ ứѠ Ȳ  П╚ Ɫ 10m/sȳ14m/sȳ19m/sȳ

24m/s 32m/sȲẔМ 14m/sּפⱢϝ ПЄЊȳ24m/sּפⱢϫ ПЄЊᴖ 32m/s

⁄Ɫ (TY)ПῺМї ȴ 
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ԝ ῶȲṿӣҳ ᴷ╓ ẃ ϩ ȲиᵑⱢ иɎBias 

ScoreɏȳҠ ɎProbability of DetectionȲPODɏȳ ɎFalse Alarm RatioȲ

FARɏц T иɎThreat ScoreȲTSɏȴ ԝ ῶП ᴷ╓ ȲҠṼ Л֝ᾼ

  ȲиᵑϠ ϩ ϩ Л֝֯ה   П ᶮȴ 

Ɏ1ɏ иɎBias Scoreɏ 

db

dc
BS

+

+
=

 

█ϒ   Ȳ ᴷ ה ҏ ᾼ ȷBSЄὑ 1ῶӱ ⇔ Ȳ

Њὑ 1ῶӱЛṜ ȴ 

Ɏ2ɏҠ ɎProbability of DetectionȲPODɏ 

db

d
POD

+
=

 

Ӕ Єὑ  Пװ Ȳ Єὑ  װ Пѩ ȷ

POD Ὼ 1Ȳ⁄Ӕ ѩẂ ȴ 

Ɏ3ɏ ɎFalse Alarm RatioȲFARɏ 

dc

c
FAR

+
=

 

Єὑ  Пװ Ȳ Єὑ  װ Пѩ ȷ

FAR Ὼ 1Ȳ⁄ ѩẂ ȴ 

Ɏ4ɏT иɎThreat ScoreȲTSɏ 

dcb

d
TS

++
=

 

Ӕ Єὑ  Пװ Ȳ Ἠ М   П װ

ᾼѩ Ȳ Ϡ Ꞌḥצ   ᾼ ᶮȷ ϩ ȲTS

Ɫ 0Ȳᶙּר ȲTSⱢ 1ȴ 

ԝ ῶПҵȲӐ Ӽᵓӣ ᴩ ȴ ԒȲ

Ἠ ֣Ɫ OiȲ Ἠ ֣Ɫ FiȲ Ɫ NȲ ϯԝ ȸ 
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Ɏ1ɏᶁѠ  ( Root Mean Square Error ) 

( )ä
=

-
N

i

ii OF
N 1

21

 

Ɏ2ɏד … ɎCorrelation Coefficient ɏ 

В & & / /

В & & В / /

 

 

 Ӑׁשṅ Ӧ (ᵛϚ QuikSCAT )ПᶁѠ ȲϠ ϩ

ϩ ה ὑ ὑ П ֣ Ȳ ᾃ ᾼ╥

Ҡẁ П ӑ 50 Ȳ⁄ױѩ ȴҫϚѠ Ȳ ד

… ⁄ҠЄ Ϡ ה П ϩȴ
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Ϯȳ ϩ ϩ ￼ה ПḂ  

3.1  ϩ ϩ ￼ה ПḂ  

Ӑׁשṅҟד⇔ ᴕḈɎ2009Ȳ2010Ȳ2011ɏПѠᾎȲ∂Ӵү  Ὼ П

ϩ ϩ ױȷӦὑה ה … ӣὑү ֮ П₨ ѐ⇔Ȳ╝

έ⇔ ứⱢ 0.05⇔Ȳ ү ֮  Ὼ ɎҔᵶү цᴫыӂ

◦֮ ɏȲⱢҖ 21-26⇔ȳὧ 118-123⇔ȲԚצ 10000 ȴ 

ϚḔȲᵓӣἬ∂ӴП ϩ ϩ Ȳה ד2008 ɎFungwangɏ

Ȳ ᴩ ϱ Ӂ ПḕЊ ϩ Ɏ 3-1ɏȴ Ὠ ӱȲ

1 Њ Ɏ2008072703Lɏᾼ ֣ꞋⱢ 0Ȳиέ ױכ Ὠᾼ ֪╥Ȳ

￼ МȲ ԉᴶ ҭ МїἬ֯ᾼ МȲ֪ױȲ

П Мї Ϥ Ȳᵛ ԉᴶ ҭ Ҡẁ ȴ ױכ П

֪Ɫ֯ ￼ Ȳ έ⇔ Ɏ0.1x0.1⇔ɏȲ ὔ כ ѽ ҭ

ᾼ ᶮҏ ȴӐׁשṅЭד⇔ ᵅ έ⇔Ȳ ∂Ӵ￼ Ȳѿ

ᵍ ᾎ ᾼ ᾓԛװҏ ȴ 

Ӑׁשṅҟד⇔ᵓӣḈɎ2009Ȳ2010Ȳ2011ɏἬᶙכП 648 כ Ȳ∂Ӵ

 Ὼ П ϩ ϩ ￼ᾼה ȷ ￼ה ⱢҖ 19-27

⇔ȳὧ 118-126⇔ȲῈ έ⇔Ɫ 0.1x0.1⇔ȲӦὑ ϩ Пה ứ

￼ױ П Л֝Ȳ╝Ԓ Пה Ϯ в ᴟױ ∟Ȳ

ҭ Ȳḕ ᾼӂᶁ ȳ װ ц

Ȳ֣ѿ ẞϚ Ὲ иӁᶁлᾼ ȴẔМȲ ֣иⱢϥ Ѡ ɎᴯҖ ȳ

ὧҖ ȳὧ ȳὧ⁮ ȳ⁮ ȳᴫ⁮ ȳᴫ цᴫҖ ɏȲṳ ҭ

ὑḕϚѠᴯ ֣ҏ ᾼװ ȴӐד⇔ Ԓ Ӑ￼ ᾼ έ⇔Ӧ Ӑ

ᾼ 0.1x0.1⇔Ȳ ᵅⱢ 0.25x0.25⇔ȴẔװȲ֯ ￼ ȲЛ Ԓ ϩ

ᾼה ᴩв Ȳᴖ╥ ֯￼ вᾼἬצ ה ᾿

Ϥ ȴṿӣ Ȳ֝ МҶ ᶝ П ứᴯȲ᷄ҏ Мїᴯ Ἤ֯

ᾼ ȲẔװȲᵓӣ вἬצᾼ ה Ȳ ḕ ϱᾼӂᶁ

ȳ ҭ װ цϥ Ѡᴯ ֣ᾼҏ װ ȴ 

3-1Ɫ ד2008 ɎFungwangɏ ȳ ϱ Ӂ Пḕ 3Њ

ϩ ȴẔМȲҿ Ɫᵓӣҟד⇔П￼ ᾼ ὨȲҢ ⁄Ɫᵓӣ

Ӑד⇔ ∂ӴП￼ ᾼ Ὠȴ М ҅ῶ Ɏms
-1ɏȲѹḕ 10

Ϛ Ɏktsɏế ῧ ȷ Мᾼ ֿ҅ῶ ҭ װ Ȳ᾿

҅ῶ ҏ ᾼ ֣Ȳᴖḕ ֣ҏ װ ֵ ⁄ѿ ᾼ  ẃῶӱȴ М

ӱȲᵓӣӐד⇔ ᾼ￼ Ἤ П ὨȲ ӔϠ 1 Њ
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Ɏ2008072703Lɏ ӐꞋⱢ 0ᾼ ֣Ȳ ᾼиӁϷӦ Ӑᾼ Ȳ

Ɫ Ṇצ ἤᾼ ҏ ȴ ϚḔ ὍЄɎ 3-2ɏẃכȲ ￼

∟Ȳ ҭ ᾼװ сẞ Ὼ 1ϾװȲ ḟϠ ֪ה ậЛẞ

ᴖ ᾎ ᾼ ᶮȴ 

3.2  Ḃ ᾪ ה Ϛדᾪ Пѩה  

Ӑ ᵓӣ 125 QuikSCAT ҟדᶙכП Ϛᾪ ϩ ϩ

ה )ה έ⇔Ɫ 0.05 x 0.05⇔)ѿцЭד⇔ПḂ ᾪ ה ᴩ ȲѿϠ Л֝

ᾪӐПῶ ȴ 

3-3 (a)Ɫ Ϛᾪ ϩ ϩ )ה έ⇔Ɫ 0.05⇔) П ֣( Ȳ

ѠᴯṔ) ἬצQuikSCAT ( )П ᵉ ȴᴕ ה ⱢҖ (ᵛ

ѠᴯṔ 360⇔)Ȳ ⱢὧҖ П ЮὑѠᴯṔ 0⇔ᴟ 45⇔ Ȳ╝

ⱢҖ П ( ᴥ )∟ Ẕ҃ ПϚװ ἤ ȷ Ὠ ӱȲד …

Ɫפּ 0.7(R
2
=0.53)Ȳ Ϛᾪ ϩ ϩ Бה ֣П דצ Л ᾼ

ϩȴ ᾃ ᾼ╥ȲⱢϠ ПҠ ἤȲ 3-3Ɫѿ ậ 1/7ᾼ פּ) 4000

) ᴩ П Ὠȴ 3-3 (b)⁄Ɫ Ϛᾪ ϩ ϩ )ה έ⇔Ɫ 0.05

⇔) П ( Ȳm/s) Ἤצ QuikSCAT ( )П ᵉ Ȳ Ἤ

צ ПϚװ ἤ Ҡ ẞד … Ɫפּ 0.45(R
2
=0.19)Ȳ ӱ ה ὑ

ᾼ ȴ ϚḔиέ 3-3⁄ ӱȲ ὑ 25m/sᾼ ᾓȲ

ϩ ϩ Пה ὨצὙ ᵅᴷᾼ ᶮȴиέḂ ᾪ ϩ ϩ ה

( έ⇔Ɫ0.25⇔) П ֣ ἬצQuikSCAT П ᵉ ( 3-4)

⁄ ӱȲ ֣ ᵉ ПϚװ ἤ ד … сᴟּפ 0.8(R
2
=0.62)Ȳᴖ

ᵉ ПϚװ ἤ ד … сᴟּפ 0.55(R
2
=0.28)Ȳ Ϛᾪ ϩ ϩ

צꞋה Ḕȴᵀ ὑ П ЬצὙ ᵅᴷП ᶮȴ 

иέ Ϛᾪ ϩ ϩ ה ⱢЛ֝ ( Ȳm/s) Ȳ QuikSCAT

( Ȳm/s)П Є ȳ Њ Ȳ ϚҳиᴯȲӂᶁ Ϯҳиᴯ(

3-5 a )⁄ ӱȲ ЄЊⱢὑ› 25% ȲצὙ ᾼᵅᴷ ᶮȲ

ЄҠ 35m/sȴT-פּ П Ȳ ṳ Ὑ ЄП ȴ

֯Ḃ ᾪ ϩ ϩ ה ὑЛ֝ П ῶ Ѡ ( 3-5 c)Ȳ ὑ

18m/s Ȳ П ҒȲ ᵅᴷ ᶮ Ϛᾪ Ὑה Ȳ

ᵀ П ⁯ Ϛᾪ ⱢЊȴҫϚѠה ȲиέẒ ᾪӐ ὑ ⱢЛ

֝ ֣ П ֣ Ꞌ ӱȲ П ֣Ɫὧ ὧ⁮ Ȳ ֣

צ֣ П ȷᴖ П ֣Ɫᴫ ᴫҖ Ȳ ֣ צ֣

П Ȳ ᵛ ה ὑ ὧҖ Пὧ ֣Ҡ Ɫὧ⁮ Ȳ

ᴖ ᴫ⁮ Пᴫ ֣Ҡ ⱢᴫҖ ȴ כ ПҠ ֪Ɫ

Ἤה П П Ḇẓצ П ȴױҵȲѩ Ϛ
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ᾪ ϩ ϩ ȲḂה ᾪП ה ֣ П Ϛᾪ ה Њȴ 

ӐׁשṅӼ Ẓ ᾪӐ ה ὑЛ֝   П (FAR)ȳ T и

(TS)ȳ и(BS) Ҡ (POD)ȴ  П╚ Ɫ 10m/sȳ14m/sȳ19m/sȳ

24m/s 32m/sȲẔМ 14m/sּפⱢϝ ПЄЊȳ24m/sּפⱢϫ ПЄЊᴖ 32m/s

⁄Ɫ (TY)ПῺМї ȴиέ 3-6 3-7 ӱȲ ╥ ϚᾪП

ϩ Ἠ╥Ḃה ᾪП Ȳה ὑϫ (24m/s)ѿϱП ϩȲT

иȳ и Ҡ Пӂᶁ Ὼὑ ᴖ ϮҳиᴯꞋⱢ ȴᵀ ה

ὑϝ (14m/s)ỮצϚứП ϩȲẒᾪ Пה T иꞋ֯ 0.35~0.4ҿҢȴ

ϚḔиέѩ Ẓ ᾪӐ ה ὑЛ֝  П Ҡ ӱȲ

Ḃ ᾪ ה ὑ 19m/s  ПҠ ϯ Ȳ ὑЛ֝   П Ꞌ

צ ᾼḂ ȴиέ иӼ ӱḂ ᾪ ה ӔϠ Ϛᾪ ה ⇔ ᾼ

ᶮȴ 

ᴖṕȲ ϚדПᾪӐ ￼ ȲӦὑ έ⇔ Ɏ0.1x0.1

⇔ɏȲὔ כ ѽ ᾼ ᶮҏ Ȳ╝ӐׁשṅЭד⇔ ᵅ έ⇔ᴟ

0.25x0.25⇔Ȳ ∂Ӵ￼ Ȳכғ ᵍ ᾎ ᾼ ᾓԛװҏ ȴ

ѹḂ ᾪ ה ḕϚ П Ӧ 10~20 Є Ɫ כ 500~1000 Ȳ

Ḃױ֪ ᾪ ה Ϛᾪ צᴖṕה Єᾼ Ὲ ȲֽȸҠѿ ϚḔ ӣӐ

Ϛד ​ ה ╓іП ἘȲ Л֝ ₤П ҏḆ П ȴ 

ӐׁשṅӼ Ẓ ᾪӐП ϩ ϩ ה ᴩ ѩ Ȳ Ὠ ӱḂ

Ӑ ה Ϛᾪ ḆⱢה ứȲ ֣ ᵉ ПϚװ ἤ ד … сᴟּפ

0.8(R
2
=0.62)Ȳᴖ ᵉ ПϚװ ἤ ד … сᴟּפ 0.55(R

2
=0.28)Ȳ

Ϛᾪ ϩ ϩ צꞋה Ḕȴиέ ה Л֝   П и(BS)

Ӽ ӱȲḂ ᾪ ה ӔϠ Ϛᾪ ה ⇔ ᾼ ᶮȴӑẃӇ ҒѿḂ ᾼ

╥ȲẒᾪ ה ὑ П ЬꞋצ ᵅᴷП ᶮȴ ה ὑϝ

(14m/s)ꞋצϚứП ϩȲT иּפ ֯ 0.35~0.4 Ȳᵀ ὑϫ (24m/s)

ѿϱП ϩȴ ϚḔиέḂ ᾪ ה Ὠ ӱȲ ὑ

18m/s Ȳ П ҒȲ ᵅᴷ ᶮ Ϛᾪ Ὑה Ȳᵀ

П ⁯ Ϛᾪ ⱢЊȴҫϚѠה ȲҠ Ӧὑ Ἤה П

П Ḇẓצ П Ȳ╝ ה ὑ ὧҖ Пὧ ֣Ҡ

Ɫὧ⁮ Ȳᴖ ᴫ⁮ Пᴫ ֣Ҡ ⱢᴫҖ ȴ 
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ҳȳ ϩ ϩ Пה  

 Ӑ ᵓӣ 125 ҭ QuikSCAT Ȳ Ӑד⇔Ἤ∂

ӴПḂ ᾪ ϩ ϩ ה ᴩ ϚḔᾼ ȴӭᾼⱢϠ ϩ ϩ

ПṆה ἤ ѿц ה Л֝ ₤ ϩП Ȳѿẁ∟ ṅḂשׁ

ה ᴕȴ 

Ṇה  4.1 ἤ П  

 Ӑ ӭᾼⱢ ϩ ϩ ПṆה ἤ Ȳ Ԓ ה

ὑ МїЛ֝ П ᾼ ╥ᵡצṆ ἤ ׀ ȴ֯иέḂ ᾪ ϩ

ϩ ה МїЛ֝ П QuikSCAT

П Є ȳ Њ Ȳ ϚҳиᴯȲӂᶁ Ϯҳиᴯ( 4-1a) ӱȲ ה

П Мї ᴖ ЊȲЛ֝ П ӂᶁ Ӧ

Ὼᾼ 0~1.5⇔ П-5m/s֣ ᾼ ЊȴӦ 4-1(a)МП

иᵉ ἤӼ ӱȲ ֯ה Ὼᾼ ᴩ Ȳ ᵅᴷᾼ ᶮ

ȴᴖ֯ ה МїЛ֝ П П ֣ QuikSCAT

֣ Ѡ ( 4-1b)ȲЛ֝ П ϚҳиᴯȲӂᶁ Ϯҳиᴯ

Мї ᾼ ҒȲṳḥצὙ ПḂ Ȳ ӱ ֣П

МїП Ὑ ד ȴ 

Ṇױכ  ἤ ПҠ ϡȴצ֪ ϚȲ ϩ ϩ ֝ה ậϠЛ

֝ ⇔П ᴩӂᶁȲ ῺМїᾼ ӂ Ἤ ȴ ϡȲӦ

ὑ￼ МȲӦḈɎ2009Ȳ2010Ȳ2011ɏᵓӣ צ ϩ ɎMM5ȳWRFɏה

П Ȳ ῴỞה ֯פּ › 48Њ ҿҢȲѹ ṳ

ṿӣ ϤᾼѠᾎȲ֪ ￼ױ МП Ҡ צ ⇔

П  ȴ֯׀

 ҫϚѠ ȲӦὑМҶЍ ᾼ ᾼ֮ᶮ( 4-2) ү  ῺП Ҡ צ

Ȳ֪ ṅӼשӐׁױ Ϡ ϩ ϩ ה ὑү  ῺЛ֝ᾼ ╥ᵡצ

Ṇ ἤ ׀ ȴ֯Ṽ 4-2П иѠᾎȲӐׁשṅ ү  Ὼ иⱢҖ (NE)Ȳ

ᴫҖ (NW)Ȳᴫ⁮ (SW) ὧ⁮ (SE)ҳ Ȳṳ ϚḔиέḂ ᾪ

ϩ ϩ ה Л֝ П ȴ 4-3 Ɫ ה ү  Ὼҳ Л֝

ⱢЛ֝ Ȳ QuilSCAT ֣ П Є ȳ Њ Ȳ

ϚҳиᴯȲӂᶁ Ϯҳиᴯȴиέ Ὠ ӱȲ֯ᴫҖ (NW)ȲὧҖ

(NE) ὧ⁮ (SE)П Ἤצ Ϛ П ᾓ ᴿ( ṓ 3.2)Ȳv

П ҒȲ ᵅᴷ ᶮ Ὑ Ȳᵀиέү ᴫ⁮ П ה

⁄ḥצѿϱᾼ ᾓȲ ה Ɫ 18m/s ᾼ ᶮṳ ᵅᴷ(ꜙᴟ╥ ᴷ)

ᾼ ᾓ Ӣȴ 
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 ᴖ֯ ϩ ϩ ה ὑү  ῺЛ֝ᾼ ֣ПṆ ἤ Ѡ

Ȳиέҳ ⱢЛ֝ ֣ П ֣ Ꞌ ӱȲ П ֣Ɫὧ Ἠ

ὧ⁮ Ȳ ֣ צ֣ П ȷᴖ П ֣ⱢᴫҖ Ȳ

֣ צ֣ П Ȳ ᵛ ה ὑ ὧҖ Пὧ ֣Ҡ

Ɫὧ⁮ Ȳᴖ ᴫ⁮ Пᴫ ֣Ҡ ⱢᴫҖ ȴ

ϚḔиέ Ȳ ֣ ה ὧ П ֯ὧҖ ⱢὙ ᴖ

֣ ה ᴫҖ П ֯ᴫ⁮ ⱢὙ Ȳѹ П Ϯҳиᴯּפ

֯ 90⇔ҿҢȴ ֥ᴖṕȲ ה ὑү ᴫ⁮ Пᴫ ẓצ ⱢᴫҖ П

Ṇ ἤ ᴖ ὑү ὧҖ Пὧ ẓצ Ɫ Җ ПṆ ἤ ȴ כ

ПҠ ֪Ɫ Ἤה П П ẓצḆⱢ П

ȲᵀӑẃЬ ϚḔиέҒѿ ȴ 

ה  4.2 Л֝ ₤ П Ὠѩ  

 Ϡ Ἤצ П ҭ ᴩ ҵȲӐד Ӽ ӣ Ӣ

ѣԌ ȳ ֣ȳ ⇔ц ҙ ᴩи Ȳṳ ה ᴴ Л

֝ ₤ П ϩ ὨȲṳ Ϡ ה Пכ ֪ȴ 

Ԓиέ ϩ ϩ ה Л֝ѣԌ П ϩ ȴ 2-1 ӱ

125 QuikSCAT МȲѿϝȳϥȳϟ Ϯ ѣԌⱢֵȲиᵑҜ

פּ 20%~30%ҿҢȲ╝Ӑׁשṅ гѣП ẆϤϝѣ( Ɫ 6 ѣἉП )

ⱢϚ Ȳᴖϫѣ ϫϚѣ ᴞכϚ ȴ 4-5иέḂ ᾪ ϩ ϩ ה

гцϝѣȳϥѣȳϟѣȳ ϫцϫϚѣ ҳ◕Л֝ѣԌ П

ᶁѠ ֣ᶁѠ П Є ȳ Њ Ȳ ϚҳиᴯȲМᴯ

Ϯҳиᴯ ӱȲ ה ПᶁѠ ӢѣԌ ᴖצ ЄП

ȴLee et al.Ɏ2010ɏᵓӣ QuikSCAT Ȳᴷ ד2005~2000 ȳ145

ᴫҖыӂ◦ П 15ms
-1 ҙ ɎR15ɏȲиέẔ ἤếᴴ ᾼ

о ╓ҏȲ ủП Җ ᴴ П‒ (ὧ )Ȳ╝ ϱᴖṕ

ủ П R15 ЄȴӦױ Ȳ ϩ ϩ ה Л֝ѣԌП

Ɫч ᴫҖыӂ◦֮ ЄЊ П Ὠȴᴖ֯ ה ֣

ѣԌ оѠ Ȳ ϩ ϩ ה ὑϟѣᾼ צ ЄП ֣ ȴ 

 4-6 ⱢḂ ᾪ ϩ ϩ ה Л֝ ֣ П ᶁѠ

֣ᶁѠ П Є ȳ Њ Ȳ ϚҳиᴯȲМᴯ Ϯҳ

иᴯȴӦὑ–ү ֵⱢ֣ᴫ ц֣Җ ᴾ֢פּ) 40%)ѹפּצ 50%П

Юὑ 3m/sᴟ 6 m/sП Ȳ Ẓצ П 9 m/s( 2-1)Ȳ╝ ᾃ

4-6a  4-6bМ⁮ ὧ П Ӑ פּ ᴫצ Җ

ПХиПϚȴ Ὠ ӱȲ ה ᴫᴩ ПᶁѠ Ẕ҃Ϯ Ɫ

ЄȲӑẃ ϚḔׁשṅҳ Л֝ ֣ П ⇔ ЄЊиᵉȲѿ ϚḔ
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ᴫכ ЄᾼҠ ȴ֪ᴖ֯ᴖ֯ ה Л֝ ֣ П ֣

Ѡ Ȳ⁮ ὧ П ֣ ᴫ Җ ЄȲױ Ҡצ ╥

￼ה Мױ ю ȴӐׁשṅӼ ה Л֝

П ϩ( 4-6c  4-6d)Ȳ иⱢϮ ( Њὑ 3m/s (10.8 km/hr)

Ɫ ȲЮὑ 3m/s ~ 6m/s (10.8 km/hr~21.6km/hr)ⱢМ ȲЄὑ 6m/s (21.6 km/hr)Ɫ

ᶶ)ṳҒѿиέ ӱȸ ה ᶶᾼ צ Єᾼ ȷᴖ ה

֣ ⁄ ד ȴ 

 ҫϚѠ ȲӐׁשṅϷ Л֝ ҙ ЄЊ Л֝ ⇔П ᴩи ṳ

ϩ ϩ ה ϩᾼ ȴ֯Ἤן ᾼ 125 QuikSCAT

М ⇔(ṿӣ JTWC best track ) ὑ (35~64kt)ȳ

П (65~94kt) П (>95kt) ᴾ֢פӾȲּד 30%~35%ȴᴖ

֯ ЄЊѠ ȲӐׁשṅ ᴕ Lee et al.Ɏ2010ɏᵓӣ QuikSCAT Ἤ

П R15 иⱢ S (1.33⇔ѿϯ)ȳM(1.33~2.66⇔)ȳL(2.66~3.99⇔)

XL(3.99⇔ѿϱ)ҳ Ȳױҳ ֯ 125 МꞋᴾצϚứПѩẂȴиέ Ὠ

( 4-7) ӱȲ ⇔ Ἠ R15ҙ Є Ȳ ה צ Єᴖ

֣ צ Њᾼ ȴ Ҡ ֪ⱢȲ ⇔ Ἠ R15ҙ Є Ȳ

ה ᾼᵅᴷ ᶮ ֪ ה ч╣ МἬצ ╚ ᾼ

⇔ӂᶁᴖ ȷᵀ֝ Ȳ֪Ɫ ה ☼ ᾼ ⇔ ⇔

R15ПҒЄᴖϱсȲ╝ Ἤה П Ɫ ᾼ ṿ ֣

⇔ R15 ᾼ Єᴖ Њȴ ᾃ ᾼ╥Ȳ ϩ ϩ ה ὑЛ֝ ⇔ѿ

цЛ֝ЄЊᾼ ֯ ϱᾼ о ӢѣиȲ ֣

ⱢὙ Ȳ ӱ ПЄЊц ⇔Ɫ ה ῶ ᾼ ֪Іȴ 
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Хȳ Ṿо ϩ ϩ  ה

ӐׁשṅἬῴḔ∂ӴП ϩ ϩ ṳӑה ᾼ ἤ ᴩи Ȳ

ᴖ ϱ иέ Ὠ ӱȲ Ӑ ה ῶ П ֪ІⱢ ПЄЊ ⇔ȴ

ⱢḂ Пה כ ȲӐׁשṅ ᵓӣḈɎ2009Ȳ2010Ȳ2011ɏ ╓іП ἘȲ

Ṽ ҭ П ⇔Ɏ ȳМ⇔ц ⇔ ɏ ЄЊɎЄ ȳЊ ɏȲᵓ

ӣϱ ╓іȲ∂Ӵ ṾоП ϩ ϩ  ȴה

ה  5.1 Ṿо  

ה ṾоП Ɫ ᴕ ⇔ ЄЊȲ М иⱢɎ

Є ȲԚ 144 ɏȳɎМ⇔ȳ ⇔Є ȲԚ 98 ɏȳɎ Њ Ȳ

Ԛ 70 ɏȳɎМ⇔Њ ȲԚ 128 ɏцɎ ⇔Њ ȲԚ 208 ɏ

5 ẓ҅ῶἤи ȷẔМ֪ⱢМ⇔ ⇔ ᴴ Є ҙ П

юȲ֪ױ иⱢ֝Ϛ ȴӐ М иᵑ ῶ 2-2МἬצ Ȳ Ẕи Ɫϱ

5 ₤ȲԛϚϚ ᴩ ȷᴖ ᾼ֝ Ȳ Ӑṝᴞ МἼậҏẃȲ

ѿ ᵍ и כ ȴиέѠᾎ ҳ П Ѡ֝דהȲ֝ Ṽ

4-2 П иѠᾎȲ ү  Ὼ иⱢҖ (NE)ȲᴫҖ (NW)Ȳᴫ⁮

(SW) ὧ⁮ (SE)ҳ Ȳиέ Ṿо∟ ϩ ϩ ה Л֝ П

Ȳѿ ẁӑẃ ᶝὑ ϱ ϩ ᵂ ᴕ ӣȴ 

5-1 Ɫ ϩ ϩ ה ⇔Ɫ Ȳ֝ ҙ

200еṭП ϩиӁ Ȳ ү  Ὼҳ Л֝ Л֝ Ȳ

QuilSCAT ֣ П Є ȳ Њ Ȳ ϚҳиᴯȲӂᶁ Ϯҳи

ᴯȴד ὑ 4-3М ӱ ӑה ṾоП›Ȳ֯ү ᴫҖ ɎNWɏȲὧҖ

ɎNEɏ ὧ⁮ ɎSEɏ П ҒȲ ҏ ᵅᴷП ȷ

Ṿо ∟П ὨȲ ὑ ᵅᴷП צ Ḃ ɎNWȳNEц SEɏȲ

ᵀ ὑᵅ П ⁄ ҒȴҫϚѠ Ȳ ֣П ⁄ Ḃ Ȳ

ᵅ иӁɎ 5- 2ɏȴױ Ṿо ֥Ь ὑү ᴫ⁮ ПҖ

ᴫҖ ȳү ὧҖ ПὧҖ ὧ ЄПצ ȴ 

М⇔ȳ ⇔Є П Ṿо ֥ QSCAT П ֽ 5-3

Ἤӱȴ Ὠ ӱȲNWȳNEȳSW Ȳ Єὑ 18 ms
-1ѿϱП ᶁ

ᵅȲẔ иӁӼ Ḃ ᾪ ה ὨⱢЊȴ ֣ П ὨɎ 5- 4ɏȲ

ӱӐ ╓і ֣ ὨП иӁ ҒȲ ὑү ὧҖ Пὧ

Җ ᴫ⁮ Пᴫ⁮ Ӽ ҒȲᵀ Ḃ ᾪ ה ЛЄȴϱ Ẓ

₤ Ṿо ֥П ὨȲ ắ ҙ ЄП Ȳ֪ױ Ὠ Ḃ ᾪ

ѩȲ֯דה ϱ Ḃצ Ȳ ֣ ϱ⁄Є  ȴ֝ד
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ѿ ⇔Ɫ Ȳᵀ ҙ Њὑ 200еṭП Ɫ ȲẔ

֣П Ὠֽ 5- 5ȳ5- 6 Ἤӱȴ М ӱȲ֯ү ҳ Ѡ֣ ϱȲױ

Ṿо ֥П Ḃ ᾪП Ὠ ȷɑẔ иӁӼצἬḂ ȴ

֣П Ὠ⁄ᵧ чᾼᾭᾓȲẔד иӁᶁ ҒȲ ᵑ╥ү ᴫҖ ɎNWɏ

ПᴫҖ ȳҖ ~ὧ цὧҖ ɎNEɏПὧ⁮ ȳὧ П Ғȴ

ױ иӁ ҒП ֪Ȳ Ӑ юȲṿ Ὠиὼ ЄἬ ȴ 

5- 7ȳ5- 8Ɫ ⇔╥М⇔ Ȳҙ Њὑ 200еṭ П ȳ

֣ Ὠȴ Ὠ ӱẔ Ḃ ᾪ ה Ȳ ᵅẔ

иӁȴ ὑү ᴫҖ ПὧҖ цὧ ү ᴫ⁮ ПὧҖ Ȳ⁄צ

ҒП ȴױ ֣ ҒПѻ֪Ȳ ╚ П ԈⱢЊ ᾿צ

ד Ȳ Мї П Ȳắ П ֵȲ֪ױ Пה

ϩ ȴ 

⇔Ɫ ⇔ѹ ҙ ЊП Ṿо ֥П Ὠ Ḃ ᾪ

Ὠṳ Ɏ 5- 9ɏȷ ֣ ⁄ ӱ ὑү ᴫҖ ҖȳὧҖȳὧ

ѿцᴫ⁮ Пὧȳὧ⁮ П ЄȲ ֪Ӽ П ҙ

ЊȲ֪ױ Мї П֮ ắ П ֪ȴ 

ѩ ῶ 2-2МἬצ П Ὠ QuikSCATП Ɏ 5-11Ȳ

ậ Ѡᾎ 3-3 ɏȲ֝ד Ὠ ӱȲ ⇔ ЄЊ Ẓ

╓і Ṿо∟П ϩ ϩ ȲẔה Ӂ ПϚװ ἤ Ҡ ẞד

… Ɫפּ 0.59ɎR
2
=0.37ɏȲ ӱ ה ṾоҠ ὑ ᾼ

ϩȲᵀ ֣ П Ὠ⁄ Ḃ ȴ 
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гȳ цӑẃЏᵂ 

Ӑ Пӭᾼ֯ ֥МҶ ᶝ оᾼӭ Ȳ ӣү ֮ П

ѐ⇔ ​ ү  Ὼ ϩᾼ ᶾ ȷԓ ϮדᶙכȲ

ӐדⱢ ϡדȴӐד ѻ ЏᵂҔ╗ȸɎ1ɏḂ ӦWRF ה ὨἬ∂Ӵ

ᾼ￼ ȲӣѿḂ ᴩ ֪ה юȲᴖ ᾎ ậ Ἤ

П Ȳ Ғ Пה ứ⇔ȴɎ2ɏ Ἤ∂ӴП ϩ ϩ ה

ᴩ ȲϠ ה Л֝ ₤ ϩП ц ה Пכ ֪ȴ

ᴖṕȲᶦ Ӑד П ᴩȲẦᵗḂ ӭ› ϩ ᶾ Ȳṳ ẁү

 Ὼ ϩ ᶾ Ȳ ᵗМҶ ᶝ с–ү ᾼ ⇔ế ⇔ȴ

ứ ⇔Ȳ ◕( М)ᾼ ⇔ⱢḂ ϩ ϩ ￼ה ȲѿḂ

ᴩ ֪ה юȲᴖ ᾎ ậ Ἤ П Ȳ Ғ ה

ứ⇔ȷц ϚדἬ∂ӴП ϩ ϩ ה ᴩ ȴӭ›ᶺ

БṼ Ȳ Ḕᶙכѿϱ֢ ЏᵂМȴ 

ⱢϠṆ ἤ ү  Ὼ П ϩ ϩ ṅשȲӐׁה Ԓן

ᴟד2000 ד2009 –ү Ԛ 125 QuikSCAT ӣѿ

ȴиέה 125 QuikSCAT П ֣ȳ  ȳ ⇔Ȳ Є

Њц ӢѣԌП иӁ ӱȲױ 125 QuikSCAT ֢ ₤П

Ȳ╝ӣὑ ẓדצ ҅ῶἤȷѹ֢ ӼṜ ֢ ₤

ᴩи ȲṳϠ ϩ ה Л֝ ₤ П ϩȴ 

֯Ḃ ϩ ϩ Ѡה Ȳ ϚדПᾪӐ ￼ ȲӦὑ

έ⇔ Ɏ0.1x0.1⇔ɏȲὔ כ ѽ ᾼ ᶮҏ Ȳ╝ӐׁשṅЭד⇔

ᵅ έ⇔ᴟ 0.25x0.25⇔Ȳ ∂Ӵ￼ Ȳכғ ᵍ ᾎ

ᾼ ᾓԛװҏ ȴѿ ד2008 ⱢẂȲᵓӣӐד⇔ ᾼ￼ Ἤ

П ὨȲ ӔϠ█ṷ Ȳ֪Ɫ Лẞ ᴖꞋⱢ 0ᾼ ֣Ȳ

ᾼиӁϷӦ Ӑᾼ Ȳ Ɫ Ṇצ ἤᾼ ҏ ȴᴖ ￼ ∟Ȳ

ҭ █ ᾼװ сẞ Ὼ 1ϾװȲБ ậЛẞ

ᾼ ᶮȴ 125 צ QuikSCAT П ᴩ ȲҠ

Ḃ ᾪ ה ḕϚ П Ӧ 10~20 Є Ɫ כ 500~1000 Ȳ֪

Ḃױ ᾪ ה Ϛᾪ צᴖṕה Єᾼ Ὲ ȲֽȸҠѿ ϚḔ ӣӐ

Ϛד ​ ה ╓іП ἘȲ Л֝ ₤П ҏḆ П ȴ 

 ⱢϠѩ ҟדᶙכП Ϛᾪ ϩ ϩ ה )ה έ⇔Ɫ 0.05 x 0.05⇔)

ѿцЭד⇔ПḂ ᾪ )ה έ⇔Ɫ 0.25 x 0.25⇔)ȲӐׁשṅ 125 ẓצ

QuikSCAT ᾼ ◕ ᴩ Ȳṳѿϥ Ѡᴯ ֣ᾼҏ װ

ֵПѠᴯ ᵂ П ֣Ȳѿ ϱᾼӂᶁ ᵂ П Ȳӣѿ

QuikSCAT ᴩѩ ȴ Ὠ ӱḂ Ӑ ה Ϛᾪ ḆⱢה
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ứȲ ֣ ᵉ ПϚװ ἤ ד … сᴟּפ 0.8(R2=0.62)ȷᴖ ᵉ

ПϚװ ἤ ד … сᴟּפ 0.55(R2=0.28)ȲꞋ Ϛᾪ ϩ ϩ

ה Ḕȴиέ ה Л֝   П и(BS)Ӽ ӱȲḂ ᾪ ה ӔϠ

Ϛᾪ ה ⇔ ᾼ ȴɲT ӑẃӇ ҒѿḂ Ẓᾪ ה ὑ Пᵅᴷ

ᶮȴ ה ϝ (14m/s)צϚứП ϩȲT иּפ 0.35~0.4Ȳᵀ ϫ

(24m/s)ѿϱП ϩȴ ϚḔиέḂ ᾪ ה Ὠ ӱȲ

ὑ 18m/s Ȳ П ҒȲ ᵅᴷ ᶮ Ϛᾪ ה

Ὑ Ȳᵀ П ⁯ Ϛᾪ ⱢЊȴҫϚѠה ȲҠ Ӧὑ Ἤה П

П Ḇẓצ Ȳ╝ ה ὑ ὧҖ Пὧ

Ҡ Ɫὧ⁮ Ȳᴖ ᴫ⁮ Пᴫ Ҡ ⱢᴫҖ ȴ 

 ӐׁשṅӼ ϩ ϩ ПṆה ἤ ȴиέ ה

МїЛ֝ П ╥ᵡצṆ ἤ ӱȲ ֯ה Мї Ὼᾼ

ᴩ Ȳ ᵅᴷᾼ ᶮ Ȳᴖ֯ ה МїЛ֝ П

֣ QuikSCAT ֣П Ѡ Ȳṳ Ὑ ПḂ Ȳ ӱ ֣

Мї Ὑ ד ȴ Ṇױכ ἤ Ҡ ϡȲצ֪ ϚȲ

ϩ ϩ ֝ה ậЛ֝ ⇔П ṳ ᴩӂᶁȲ

ῺМїᾼ ӂ Ἤ ȴ ϡȲḈɎ2009Ȳ2010Ȳ2011ɏɔ ӣ צ ϩ ɎMM5ȳה

WRFɏ П ֯פּ › 48Њ ҿҢ Ở иȲѹ ṳ

ṿӣ ϤᾼѠᾎȲ֪ ￼ױ МП ẓצ ⇔

П ȴҫϚѠ֯׀ ȲӦὑМҶЍ ᾼ ᾼ֮ᶮ ү  Ὼ Ҡ צ

Ȳ֪ ṅӼשӐׁױ ϩ ϩ ה ү  ῺЛ֝ ПṆ ἤ ȴ

Ὠ ӱȲᴫҖ ȲὧҖ цὧ⁮ П Ἤצ Ϛ

иέП Ὠ ᴿȲᵛ П ҒȲ ᵅᴷ ᶮ Ὑ Ȳᵀиέү

ᴫ⁮ П ה ⁄ḥצѿϱ ᾓȴᴖ֯Л֝ ᾼ ֣Ṇ ἤ Ѡ Ȳ

иέ Ȳ ֣ ה ὧ П ֯ὧҖ ⱢὙ ᴖ ֣

ה ᴫҖ П ֯ᴫ⁮ ⱢὙ Ȳѹ П Ϯҳиᴯּ֯פ

90 ⇔ҿҢȴᵛ ה ὑү ᴫ⁮ Пᴫ ẓצ ⱢᴫҖ ПṆ ἤ

ᴖ ὑү ὧҖ Пὧ ẓצ Ɫ Җ ПṆ ἤ ȴ כ ПҠ

֪Ɫ Ἤה П ḆẓצḆⱢ П ȲӑẃЬ

ϚḔПиέҒѿ ȴ 

 Ϡ Ἤצ П ҭ ᴩ ҵȲӐד Ӽ ӣ

ӢѣԌ ȳ ֣ȳ ⇔ц ҙ ᴩи Ȳṳ ה ᴴ

Л֝ ₤ П ϩ ῶ Ȳ Ϡ ה Пכ ֪ȴ Ὠ ӱȲ

ה ПᶁѠ ӢѣԌ ᴖצ ЄП ȴ╝ ϩ

ϩ ה Л֝ѣԌ П Ɫч ᴫҖыӂ◦֮ ЄЊ֯

ủ R15 Є(Lee et al.2010)ᾼ П ὨȴҫϚѠ Ȳ ה ᴫᴩ

ПᶁѠ Ẕ҃Ϯ ⱢЄȲӑẃ ϚḔׁשṅҳ Л֝ ֣ П
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⇔ ЄЊиᵉȲѿ ϚḔ כ ᾼҠ ֪ȴᴖ֯ ה Л֝ ֣

П ֣ Ѡ Ȳ⁮ ὧ П ֣ ᴫ Җ ЄȲױ

Ҡ ╥ ￼ה Мױ ю ȴӐׁשṅӼ ה Л

֝ П ϩȲ Ὠ ӱ ה П ᶶᾼ צ Єᾼ Ȳ

ה ֣ ⁄ ד ȴ ∟ȲӐׁשṅϷ Л֝ ҙ Є

Њ Л֝ ⇔П ᴩи ṳ ϩ ϩ ה ϩ

П ȴ Ὠ ӱȲ ⇔ Ἠ R15 ҙ Є Ȳ ה П

צ Єᴖ ֣ צ Њᾼ ȴ ᾃ ᾼ╥Ȳ ϩ ϩ ה ὑЛ֝

⇔цЛ֝ЄЊᾼ ֯ ϱ о ӢѣԌȲ ц

֣ Ɫ Ȳ ӱ ПЄЊц ⇔Ɫ ה ῶ ᾼ ֪Іȴ 

 ⱢḂ ה Л֝ ₤П ϩ ῶ ȲӐׁשṅ ϱ Ṇ ἤи

έ ὨȲṳ ᴕḈɎ2009Ȳ2010Ȳ2011ɏ ╓іᾼ ἘȲ ᴩ ϩ ϩ

ה ṾоȲṿ ϩᾼ ᴷ ὨḆẓ҅ῶἤȴиέ Ὠ ӱȲҒϤ ╓

і∟Ȳ ὑ ֣П Ḃצ ȴиέ ד2009~2000 ȳЄЊЛ֝П

ᴩ Ȳ Ὠ ӱ Ṿо∟П ϩ ϩ ה ϩᾼ

ᴷ ὨḆẓ҅ῶἤȴ 

ӑẃȲ Ϡ Ṿо ϩ ϩ ה ү–ד2013~2010 П

ϩҵȲӼҠ ϚḔ Ғ Ẕ҃ ╦ Ȳֽ Advanced Scatterometer 

ɎASCATɏȳWindSATé П Ȳ Пה ϩȴ ∟

έ⇔П ​ ϩ ϩ ȲẦᵗḂה ӭ› ​ ϩ

ᶾ Ȳṳ ẁ ѐ⇔ ​ ╓іцү  Ὼ ϩ ᶾ Ȳ

ᵗМҶ ᶝ с–ү ᾼ ⇔ế ⇔ȴ 
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ϝȳ ᴕѝ  

ḈᶳὟ ☻ ЍȲ2011ȸ Ṇ Ṇ ṅȸᾬשׁ о ȲЄ דּ Ȳ

39Ȳ95-116ȴ 

Ḉ ȳ ȳ Ȳ2007ȸ Ɏ1987ɏ ὧҖủ ӻФᵂӣ Ӣ

ѬПׁשṅȴЄ דּ Ȳ35Ȳ13-34ȴ 

Ḉ Ȳ2007ȸ ү –ү ​ ᶾ -І ȸӦ

ү ⁮ѠҖϱ–ү Пиέȳ Ἐ Пה ɎIIIɏȴᴩ╜

דּ ỗ ṅשׁ Ὠכ ᵫȲNSC 95-2625-Z-002-005-Ȳ117 ȴ 

Ḉ ȳᵦὙ ȳѵ Ȳ2008ȸ ​ủц П☼ Ѭ ứ ​

ᶾ ПḂ (3/3)ȴ Ѭᵓ ȲMOEAWRA0970050ȲԚ 233 ȴ 

Ḉ Ȳ2009ȸ ​ ֥ ᶾ П Ɏ1/3ɏȴӻ МҶ ᶝỗ שׁ

ṅ ᵫȲMOTC-CWB-98-2M-07ȲԚ 142 ȴ 

Ḉ Ȳ2010ȸ ​ ֥ ᶾ П Ɏ2/3ɏȴӻ МҶ ᶝỗ שׁ

ṅ ᵫȲMOTC-CWB-99-2M-01ȲԚ 122 ȴ 

Ḉ Ȳ2011ȸ ​ ֥ ᶾ П Ɏ3/3ɏȴӻ МҶ ᶝỗ שׁ

ṅ ᵫȲMOTC-CWB-100-M-04ȲԚ 197 ȴ 

Ḉ Ὥ Ȳ1999ȸ–ү Ɏ1990ɏП ȲЄ דּ Ȳ27Ȳ

235-256ȴ 

Ȳ2008ȸGPS ╦ ֝оц щ П ȴ ӴМ

ҶЄ ȲЄ ᾬ ṅἬȲשׁ Ђ ѝȲԚ 137 ȴ 

Ȳ1996ȸ–ү ᾼ MM5 ṅȲМҶЄשׁ Є ᾬ ṅἬשׁ Ђ ѝȲ

60 ȴ 

⁞ ὺȲ2011ȸGPS ╦ Ẕ҃ ֝о ү ֮ ế ​ П

ȲЄ דּ Ȳ39Ȳ25-52ȴ 

⁞ ѵ ֽȲ2008ȸ ╦ Ϯ и֝о ὑ ᾼ ȲЄ

דּ Ȳ36Ȳ249-273ȴ 

ȳѵ ếȳ´үԏȳ Ȳ2005ȸLAPS-MM5 ὑ ד2005 ​ủц

ủᾼ ῶ ֫ Ȳщ иέ שׁ ѝ (94)Ȳ216-220ȴ 

ȳѵ ếȳ ⱷȳ´үԏȳ Ȳ2006ȸ2006ד ​ủц ủ LAPS

Ṇ ᾼ ῶ ֫ Ȳщ иέ שׁ ѝ (95)Ȳ

5-34-5-38ȴ 

ῠ Ȳ2008ȸWRF ה щ Ṇ (I)ȴᴩ╜ דּ ỗ ᵗ

ṅשׁ Ὠכ ᵫȲNSC 96-2625-Z-003 -001 -ȲԚ 46 ȴ 

Ȳ2011ȸ ү ›в ПׁשṅȲЄ דּ Ȳ39Ȳ83-93ȴ 
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ῶ 2-1  QuikSCAT ╦ ԉ ẞПӭ ȴɎ ᴞQuikSCAT Science Data 

Product User's Manual, 2006ɏ 
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ῶ 2-2  ϩ ϩ Пה 125 QuikSCAT ԝῶȴ 

 

( ) 

 

  (kt) R15 ( ) 

200007052211 KAI -TAK 19.3  120.0  42  1.2  

200007061038 KAI -TAK 20.0  119.1  59  1.7  

200007062146 KAI -TAK 19.7  118.5  65  2.2  

200007071013 KAI -TAK 19.7  119.0  75  2.1  

200007072121 KAI -TAK 19.9  119.3  75  1.7  

200007080947 KAI -TAK 20.3  120.1  65  1.5  

200007082056 KAI -TAK 21.8  121.1  65  1.7  

200007090921 KAI -TAK 25.6  121.4  55  3.1  

200008212048 BILIS 20.6  124.5  140  3.9  

200008220914 BILIS 22.1  122.4  140  3.9  

200008222203 BILIS 24.1  119.4  124  3.1  

200008290936 PRAPIROON 24.9  124.7  55  3.1  

200009082136 BOPHA 25.7  125.5  52  0.7  

200009090959 BOPHA 24.6  124.3  45  1.4  

200009092101 BOPHA 23.0  123.0  45  1.1  

200009100935 BOPHA 20.9  122.1  54  1.0  

200010310949 XANGSANE 20.4  120.4  90  3.4  

200010312059 XANGSANE 23.5  121.6  83  4.4  

200106220927 CHEBI 19.9  121.7  75  2.3  

200106222216 CHEBI 21.8  119.5  99  0.6  

200106231042 CHEBI 24.5  119.3  91  2.2  

200107042211 UTOR 20.1  119.0  72  5.3  

200107280914 TORAJI 19.4  123.9  90  2.1  

200107282202 TORAJI 21.0  122.9  90  1.3  

200107291028 TORAJI 23.0  122.1  93  1.8  

200107292138 TORAJI 24.1  121.1  95  1.9  

200107301002 TORAJI 25.4  120.3  75  1.0  

200109052034 NARI 24.7  124.3  25  -99.0  

200109151008 NARI 25.9  123.9  73  1.3  

200109152102 NARI 25.6  123.3  86  1.6  

200109160943 NARI 25.2  122.4  88  1.2  

200109162054 NARI 24.4  121.6  53  -99.0  

200109170919 NARI 23.7  121.4  39  -99.0 

200109172208 NARI 23.4  121.3  35  -99.0  

200109181033 NARI 23.1  120.7  35  1.1  

200109182143 NARI 22.7  118.8  30  0.4  

200207081045 NAKRI 22.1  118.0  25  -99.0  
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200207082154 NAKRI 23.1  119.0  35  -99.0  

200207091018 NAKRI 24.0  119.9  35  0.8  

200207092129 NAKRI 24.8  120.8  35  1.6  

200207100952 NAKRI 25.3  122.5  33  0.6  

200207102103 NAKRI 25.3  124.4  40  0.8  

200207110926 NAKRI 25.4  125.9  40  -99.0  

200308021002 MORAKOT 19.4  124.4  45  -99.0  

200308022101 MORAKOT 20.6  122.6  47  -99.0  

200308030936 MORAKOT 22.0  121.2  65  0.8  

200308312202 DUJUAN 20.5  125.9  116  3.4  

200309011027 DUJUAN 21.1  122.3  124  3.3  

200309012136 DUJUAN 21.9  118.9  120  3.3  

200311012201 MELOR 19.9  120.7  61  1.3  

200311021027 MELOR 21.1  120.7  60  1.0  

200311022135 MELOR 22.5  121.7  48  1.3  

200311031000 MELOR 23.3  123.0  45  1.0  

200311032101 MELOR 23.6  123.4  42  -99.0  

200406292132 MINDULLE  19.1  122.5  117  3.3  

200406300958 MINDULLE  19.7  122.1  95  2.7  

200406302106 MINDULLE  21.2  121.9  77  2.0  

200407010931 MINDULLE  22.9  121.8  65  2.6  

200407021045 MINDULLE  25.9  121.0  41  5.0  

200409112119 HAIMA  24.5  122.2  35  2.0  

200409120942 HAIMA  25.9  122.2  30  1.5  

200410240957 NOCK-TEN 21.4  123.6  110  2.2  

200410242106 NOCK-TEN 23.4  122.4  106  2.4  

200507162145 HAITANG 21.2  126.0  140  4.4  

200507171001 HAITANG 22.7  124.3  117  4.2  

200507172102 HAITANG 23.6  122.2  117  4.5  

200507180944 HAITANG 24.2  121.4  92  4.2  

200507182055 HAITANG 24.8  120.6  78  4.0  

200508030903 MATSA 21.5  125.8  77  3.7  

200508032004 MATSA 22.6  125.2  80  3.9  

200508042154 MATSA 25.6  123.5  87  4.6  

200508302004 TALIM  22.5  125.8  123  4.3  

200508311044 TALIM  23.7  123.2  111  3.5  

200508312154 TALIM  24.3  121.0  78  3.9  

200509011019 TALIM  25.6  118.6  46  2.7  

200510011041 LONGWANG 23.0  124.1  121  -99.0  

200510012151 LONGWANG 23.7  121.5  101  2.6  
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200510021016 LONGWANG 24.3  119.1  84  1.8  

200607120941 BILIS 21.7  124.9  40  5.1  

200607122051 BILIS 22.8  124.2  42  5.1  

200607132205 BILIS 25.6  120.7  45  6.4  

200607232105 KAEMI  21.2  124.3  60  1.9  

200607240930 KAEMI  22.2  122.5  60  2.3  

200607242219 KAEMI  23.5  120.1  55  1.3  

200608080941 BOPHA 23.3  123.1  48  0.9  

200708072149 PABUK 22.2  119.2  57  0.8  

200708081014 WUTIP 22.6  122.7  30  1.6  

200708082123 WUTIP 23.2  122.0  30  -99.0  

200708162115 SEPAT 19.8  124.5  138  3.1  

200708170941 SEPAT 21.6  123.1  117  2.7  

200708181055 SEPAT 24.3  119.5  77  1.3  

200708182204 SEPAT 25.1  118.7  58  2.2  

200708191028 SEPAT 25.9  118.1  37  -99.0  

200709172046 WIPHA 24.1  124.2  131  4.9  

200710042143 KROSA 20.3  125.4  129  4.9  

200710051009 KROSA 21.5  124.9  130  4.5  

200710052118 KROSA 23.4  123.8  127  4.7  

200710060942 KROSA 24.6  122.0  120  4.6  

200807132058 KALMAEGI  19.9  125.8  22  -99.0 

200807161012 KALMAEGI  20.1  123.7  55  1.7  

200807162120 KALMAEGI  22.0  123.0  71  2.4  

200807170945 KALMAEGI  23.9  122.3  90  1.9  

200807262201 FUNG-WONG 21.5  125.1  73  3.5  

200807271026 FUNG-WONG 22.5  123.3  89  4.1  

200807272135 FUNG-WONG 23.4  121.7  89  4.4  

200807281000 FUNG-WONG 24.1  121.0  85  4.0  

200807282110 FUNG-WONG 24.6  120.0  63  3.6  

200809092052 SINLAKU 19.6  124.5  90  3.0  

200809100918 SINLAKU 20.4  124.3  118  -99.0  

200809102206 SINLAKU 20.8  124.4  125  2.8  

200809111031 SINLAKU 21.8  124.8  120  2.9  

200809112141 SINLAKU 22.6  124.7  115  3.0  

200809121005 SINLAKU 23.6  123.8  115  2.8  

200809122115 SINLAKU 24.0  122.9  100  3.1  

200809130939 SINLAKU 24.4  122.5  100  3.2  

200809141053 SINLAKU 25.3  121.0  66  1.5  

200809271016 JANGMI 21.1  124.7  140  3.7  
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200809272125 JANGMI 22.3  123.4  133  3.9  

200809280949 JANGMI 24.5  122.0  105  3.2  

200809282100 JANGMI 24.3  121.7  85  2.9  

200908060946 MORAKOT 23.4  125.8  80  4.7  

200908062056 MORAKOT 23.4  123.5  80  4.3  

200908072210 MORAKOT 24.4  121.3  55  5.1  

200908081034 MORAKOT 24.8  120.4  45  4.7  

200908082144 MORAKOT 25.5  120.4  45  5.0  

 

 

 

 

ῶ 2-3 ԝ ῶȴ 

Forecast 

Observation 
<  ʨ  

<  
Correct Rejection 

<a> 

False Alarm 

<c> 

ʨ  
Miss 

<b> 

Hit 

<d> 
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a  

 
b  

 
 

ד2010  1-1 ɎMerantiɏ 9ѣ 9ѡ 0000UTCᴟ 10ѡ 0000UTCП

​ ȲɎaɏⱢ ὨȲɎbɏⱢṆ ӂᶁȴ 

 

 

  



51 

 

a  

 
b  

 
 

ϴṪѩɎFanapiɏד2010  1-2 9ѣ 19ѡ 0000LSTᴟ 20ѡ 0000LSTП

​ ȲɎaɏⱢ ὨȲɎbɏⱢṆ ӂᶁȴ 
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a  

 
b  

 
 

ד2010  1-3 ɎMegiɏ Ṇ ὨȲɎaɏῴỞ Ɫ 10 ѣ

18ѡ 0000UTCȲɎbɏῴỞ Ɫ 10ѣ 18ѡ 1200UTCȲ М ⱢṆ

ӂᶁ ὨȲּמ Ɫ Ὠȴ 
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a  

 
b  

 
 

ד2010  1-4 ɎMegiɏ 10ѣ 21ѡ 0000LSTᴟ 22ѡ 0000LSTП

​ ȲɎaɏⱢ ὨȲɎbɏⱢṆ ӂᶁȴ 
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a  

 
b  

 
 

⁮ד2011  1-5 ɎNanmadolɏ 8ѣ 30ѡ 0000LSTᴟ 31ѡ 0000LST

П ​ ȲɎaɏⱢ ὨȲɎbɏⱢṆ ӂᶁȴ 
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ד1990-2009 1-6 54 Ṽד ᾼ Ṿ ╓і ֥Ȳṿӣ ╓іᾼ

иӁȴ 
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ד1990-2009 1-7 54 Ṽד ᾼ Ṿ ╓і ֥Ȳ֢ ╓іᾼṿ

ӣװ ȴ 
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1-8  QuikSCAT МҶ ᶝҳ ҵ П ᵉ Ȳ ᴥ ῶ

ӱϚװ ἤ ȴ 
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CWBspd = 0.79 × Qspd + 0.84
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CWBspd = 0.99 × Qspd - 0.24
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CWBspd = 0.46 × Qspd - 0.13
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CWBspd = 0.63 × Qspd + 1.93
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1-9  QuikSCAT МҶ ᶝҳ ҵ П ᵉ ( Ѭ

)Ȳ ᴥ ῶӱϚװ ἤ ȴ 
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CWBspd = 0.82 × Qspd + 0.46
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CWBspd = 1.03 × Qspd - 0.30
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CWBspd = 0.46 × Qspd - 0.13
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CWBspd = 0.63 × Qspd + 1.66
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ד2008  1-10 ɎFungwangɏ ϱ Ӂ Ȳ 24Њ ү

 Ὼ ϩ ȴ 
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1-11  Ḉ Ɏ2008ɏ Є ҭ ѠᾎПӱ ȴ 

 

 

  

A B 

C D 
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1-12  ☼ ὧ Пứ ​ Ɏϱɏц ҭ

›Ɏϯҿɏ∟ɎϯҢɏП Ȳ ҢϱṔⱢ ȴ 
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2-1 125 QuikSCAT П (a) ֣Ȳ(b) (slow Ɫ<3 m/sȲ

mediumⱢ 3~6 m/sȲfastⱢ 6~9 m/sȲvery fastⱢ>9 m/s)Ȳ(c) ⇔Ȳ(d)

R15ЄЊ(SⱢ 1.33⇔ѿϯȲM Ɫ 1.33~2.66⇔ȲLⱢ 2.66~3.99⇔ȲXL

Ɫ 3.99⇔ѿϱ)Ȳ(e) ӢѣԌП иӁ ȴ 
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2-2  (a) Ϛᾪ ϩ ϩ )ה έ⇔Ɫ 0.05⇔) ד2003 8ѣ 3ѡ 9

36 и Ἦᵌ –ү Ἤ П֮ ȴ(b) ֝(a)Ȳᵀ

Ὠậ 25 ӂᶁȲ Ɫ 0.25⇔П έ⇔ѿẁ ṿӣȴ 
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ד2008  3-1 ɎFungwangɏ ϱ Ӂ Ȳү  Ὼ ḕ 3

Њ ϩ ȲẔМҿ Ɫ Ӑ￼ ᾼ ὨȲҢ ⁄ⱢᵓӣӐד

⇔ ∂ӴП￼ ᾼ Ὠȴ М ҅ῶ Ɏms
-1ɏȲѹḕ 10

Ϛ Ɏktsɏế ῧ ȷ Мᾼ ֿ҅ῶ ҭ װ Ȳ

᾿ ҅ῶ ҏ ᾼ Ȳ֣ᴖḕ ֣ҏ װ ֵ ⁄ѿ ᾼ  ẃῶӱȴ 
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3-1  Ɏ ɏȴ 
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3-1  Ɏ ɏȴ 
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3-1  Ɏ ɏȴ 
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3-1  Ɏ ɏȴ 
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3-1  Ɏ ɏȴ 
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3-1  Ɏ ɏȴ 
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3-1  Ɏ ɏȴ 

 

  




















































