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Ϛ ̡  

1-1 ￼ ӭᾼ 

1-1-1 ￼  

ᾼ ◦╜ ȲẔМП╜ ӭɦ оȲ Ṯ ◦ Ỵḳ ɧȲẔв

ẞɦ ὑ оҠ ӢП Ȳ Ғ ṅếשׁ ӻ☼Ȳṳ ֥ Ὲ Ṯ ϩȲׁש

ế֪ ◦ḳ П ṆȲѿ юӖ ếᴞ П ҷɧȴ֪֯ױӻ 99ᴟ

М⇔ד102 ╟╜ Мצ ὑ с ὢ Ѭ ȲⱢϠ֪ вῂ цӖ ╜Ἀ

щ ḳ ϩП Ḗѡ ḖȲצӇ ẁ П ӭȲӻ М ╟

╜ 102ᴟ105ד⇔Ӽ о ᶾ ϩȲ ẁֵа ὢ П ȷМ Ӗ דּ

ᶾ Ӫӫ (Ӗ (דᴟ103ד100 Ϯ דּ ᶾ П ϡ ɦ Хȳ ֥ḳ

Ṯ ᶾȲדּ ϢӖἅ ׄԓɧПв Ӽ ẞȲҒ ḳ Ṯ שᶾПׁדּ Ȳ сῂ

ᶼḳ ḳ ϩȲ ֢ ḳ П Ṇ Ȳ Ӧ ╦ ѿц ᶾ Ȳ ֥

ȳ ȳ֮ Ȳцנ∂Ӵḳ П Ṇ ȴ 

╝ МҶ ᶝἬׁש Пɦ щ Ṇ ɧȲѿ П

Ὲ и ц ᶾ ȲẔМ֯ Ѡ Ȳ֯100דБ∂ ᶙכ ҳỂ 10еṭ

ц2.5еṭПֵ Ṇ Ȳ ẁӭ› ᴥе Ṇ Пᾌ ȴ 

ᴖ ắẞᾬ оȳ Ѡᾎ ᾼ ạϯȲѹ֯ ѽṜ ᾼ

ᶮϯȲ ᾌ Ь ֯׀ ֵ Ȳѹ ṷ ӔѩȲᴖכ ὑṿӣ῏Ἠ

ẁ῏ᴖṕȲ Ϛᾼ Б ᾎ Ṝ ḖȲậ҅ᴖП ἤᾼ ╓і ϠЄ ᴞ

ᶺ ц ᾼῈ ȲϷ Ϛ Ӗ ẞᴞ ֵ ᾎ ᾼ ἤȲᴖ ᾼ ḖЛ

Ӣ֯ ϱȲ֯ Ѡ Ӽ╥ֽױȴМҶ ᶝ֯101דᴟ104שׁד ɦ∂ ᾌ

Ṇ Ṇ ɧȲ∂ Ϡү Ϛ ϡ ֵ Пᾌ Ṇ Ṇ Ȳ ẁү ҳỂ

П ȴ иέ ӱ Ṇ ֯ҵ Ɏүὧҵ◦ȳὧḘц ɏПҠ ⇔

ꜙṾȲѹẓצ ᵑṶԈ Ӣцӑ Ӣᾼ ϩȲ ὑ ԌῺỴ П ὨЬ ȲҠ ắ

ὑ ы ῺỴц έ⇔ы ᾼ ֪Ȳ֝ Ṇ иᶡЬ ᵅᴷȲӼ ϚḔḂ ȴ 

֝оⱢḂ ה ⇔ᾼѠᾎПϚȲ ֥ цה ѿ ẞ Ṿ Ở ᾼѠ

ϠכȲБה ᵂ ᴯἬӇ ӣᾼѠᾎȴ Komen(1985) נ ᴩᾌ ֝о

ᾼ ỞȲṤЭБ Ȳắד30פּ ὑ ᾼậ ЛὔȲ ṳЛ Ȳᴖṿӣᾼ

ERS-1П ⇔ (altimeter)ȳSAR (Synthetic Aperture radars)ȳHF radarȳ Ȳ֝о

ᾼ иⱢ Ӣ Ɏֽӱἤᾌ ɏцᾌ ϡ Ȳᴖ֝оᾼѠᾎѻ ѿᶧԝᾎⱢѻȲṿӣᾼ
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ᾌ Ҕ╗NWW3(NOAA WAVEWATCH ʐ)ȳSWAN(Simulating WAve Nearshore)ȳה

WAM(WAve prediction Model)Ȳ ӭ›֯ᾌ ᾼה ᶁӑ ֝оᾼ ԝⱢ

ᾼה вȲ֪ױṳ е ᾼ  Ҡѿṿӣȴה

ᶝ Л֝ ֯―ѿה ᴩ ᴯ Ȳ ᴕ ẞ ᾼ֪ Ȳṳ ֥

ȳה ếиέ Ȳ ᾼ ᴩ ᴯɎ Ѭᴯɏᾼ ȴӐЏᵂ Ầᵗ

Мї∂Ӵᾼ ӱṆ ᵛ╥֯ ֥ ᾼה Ȳ ֥Б῀ᾼ

Ȳᵒ ҏӔ ᾼ ᴯ ȴ֯Ԓ›ד⇔ Б∂ ӱ Ṇ ( 1)ȲҔᵶ

ӱ Ṇ ᾼЮ ֥ц Ṇ П▐ ∂ ȲṳБ֯99ד Ở֯ ủ ϱ ẁв

ṿӣᴟЭȲṳ ȳῧ ȳ ὧȳ Ѭȳ ᴫȳ ȳ ц 8 ᾼ

Ὅ֯МҶ ᶝ ҵᾼ ϱẁӖ Ȳѿц ṮḳּדᶾׁשṅМї Ṯḳ ḳḟ ῏

Ҡѿ ֥ ӣȴ 

ᴥе ғ ᴞ1002דѣ1ѡ ҵὢ ѿẃБ ự דȲד6 ῏ȳ Ӗц

ϱׁשṅ ᾼ ῏ч Ȳ ὢ ᾼ ⇔ СΊứȲ Ṇ ṳ ҏ ԏ

ɦᴍ ɧ Є ϢṶԈ ᾼ ᾓȲϷצ ᴥе ⅎ Ṽ ᴥе Ṇ ᾼ

ẃ ᾼḟứȴ֯10011דѣ10ѡӻ װ1483 Ȳ ὑ ᶝἬ ᾼ ᴥ

е Ṇ Ȳ֯ ϱⅎ Пׄԓ СΊứȲ ⁪ ᶝ Ȳ ᵘϩȴ

ᶝ ᶝȳ Ἤȳүשׁ еҨ ֥ᵂ ֣ Ȳ֯10212דѣ1ѡ Ȳ ᶝԓ

Б ẁ20 вếẒỴ ᴥе Ȳṳ֯ Ἤשׁ ẁ Ѐ ᾼ

ц ȲӦױҠ῀ ᴥе ᾼ Ḗἤ ȲḆ Ṇ ᾼ═ Ḇ ғ Ғ ᾼ

Ӈ ἤȴ МїцӐЏᵂ ᾼᵘϩȲ104ד ᴥе Б Ғẞ23

ȲṳἋ  ẞ48Њ ц Ғᾌ ᾼ Ȳ105דԛ 1 ẞ24 Ȳ Л

ᾼḆ Ḃ Ȳ ᴥе Ṇ ḆⱢῂ Є Ἤṿӣ Ṽ Ȳ֯ с ׄц

♄ Ѡ ғ ȴ 
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1ȳМҶ ᶝ ӱ Ṇ  

 

 

2ȳМҶ ᶝ ᴥе Ṇ  

1-1-2 ӭᾼ 

Ɫ ḟứἤᾌ П ⇔Ȳ ֥ᵛ ᾼ (Ẃֽ ȳHF ȳ ╦

)Ȳ ▐ ὑNWW3 Пᾌה ֝о Ṇ ȲṿẔҠѿצ ṾП Ở Ȳ ҏ

П ȴ 
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Ṇ ᾌ ⱢҫϚ с ⇔ᾼѠᾎȲᴕ ắẞᾬ оȳ Ѡ

ᾎ ᾼ ạϯȲᵓӣṆ ᾼ Ἐṿ Ṇ Ҡѿ҉и ᾼЛ ứἤȴ ὑṿӣ῏ᴖ

ṕȲ Ϛᾼ Б ᾎ Ṝ ḖȲ ἤᾼ ╓і ϠЄ ᴞᶺ ц ᾼῈ Ȳ

Ϸ Ϛ Ӗ ẞᴞ ֵ ᾎ ᾼ ἤȴ ҟ ᶝБ∂ӴϠᵂ оᾼṆ

Ṇ Ȳᵓӣ20 WRFṆ NWW3ֵ Ȳṳ∂Ӵᵛה ӱṆ ȲӐׁשṅ

∂ Ϯ њȲҒ ῺỴ П έ ϩȲ ᴖ Ṇ ᾼиὼ⇔(spread)ȲṿẔҠ

ѿ ᾼЛ ứἤȲױҵ ᴷ Ṇ ҏ Ӕᶾ Ȳѿ ₇ ҏПӔ

ἤȲ֝ ᴥе цṮḳ ḖᾼṆ ₇цḂ ד ᾼ ӱṆ ȴ 

ҵⱢ֪ױ ПѬᴯ цӂ ᴥе ᾼᾌ ᾼ ḖȲ צ

Мїᾼɦ ӱ Ṇ ɧȳɦ ᴥе Ṇ ɧᶁ ᴩṆ ᾼ цṆ ғ

Ḇ ᾼЏᵂȲ֝ Ь צ ֵ ᴥе ѥ ᾌ Ȳ ╥ӑẃ Ṇ Ӈ

ᾼ ԉȲӼ╥ ᶝ‎ ẁᾼὢ ȴ 

1-1-3 ἤ 

╜Ἀ֯ П∟Ȳ ᾘ ᾼ ╟Ȳ Ϡ ỗ ᾼ ₤ҵȲ

ӻ Ϡ е ᾼ ҵȲϷ כ ԏᶝ оἨ ֢ Ỵ

ᾼғ ȴẔӭᾼЛҵ╥ ֥ ₤Ӣ♄ Ȳ цᵮіϢ Ṷ ϱἨῺỴᾼ ԅ Ȳ

Ϣ ᾼצ Ὼ ◦ᾼӐἤȴ 

ᴖ ד ԏ П ȲצḆֵᾼӖ ṛ֣ ◦ȳ Ὼ ◦ȲẂֽɦ2011Є

ב ɧὑ6ѣ4ѡ Ở Є Њ ṶȲ֢₤ ב 2ᴍ ѿϱȲ

в Єȳ ֵᾼ ב ṶȲᴖ ᵛӦ ᶝ ẁ ϱП ᾌ

ȴᴖ ᴥе ᾼ ȳ Ἁ ᾼ ȳ ᴩ ᾼ ạҏ цӑẃ Ỵ ϩ

ᾼ Ȳ ӱҏ ὑᾌ ᾼ й Ḗц ἤȲẂֽ֯Ӗ 8ѣ8ѡȲד99

М ◦ἮἮ еҏ ›Ἇ М Ȳ ὰ ȲἬἅ300֤ ⅎᶁӂׄὂ

М Ȳ ṶԈ∟ẃ֯Ӗ 3ѣ8ѡד100 ṳеӁỗ ȲΉӔӻ Ȳ Ɫӻ

ׄ צ ҷȲẔМצ ᾓѠ Ȳ╓ҏБ ᴩׄԓ⁯ЬСѿὍᴩ

ҏ ȲᴖӖ ḆҒ ї֯ ᾌ ȳ ц Ѡ ᾼ ᾓȴӖ ד100

6ѣ11ѡắẞБ Ɫ ἤᵅ ɦ Ṿɧҵ ☼ᾼ Ȳ ϱ Ṽ −ЄȲ Ӂ

е ԏ ɦᴍ ɧȲ 178֤ ԏⅎӦӁ ҏ ∟25и Ȳ ẞ

Є Ȳ ȲЛ כ ϱ22֤ ⅎắ ȴ ӱȲṶ

ϱ Є 10 ȳ 12.5еѐȲ ᴥе ӱ10 2.3ᴏᾼצ Ɏצ ᾌ ɏȲ

ҏ ‍ Ҡצ 3ᴏѿϱᾼЄצ ȴ ϱ ⅎὄ≤Ȳᴍ Ϛ ṳḥ᷉צ

ΌȲᴖ╥ ẞ ∟И ắ ⅎ Ȳ ҷ ȴ 
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Ὼ ᾼד ϱ♄ Ḇ╥ Ȳ1024דѣ21ѡ⁮  ᾄ Ӣ ҵȲ ᵬ 8

Ȳ ᾓ Ḃ Ȳ 7ײ1כ ᾼ ȷẔ҃ ᴿ♄ Ẃֽ100דᾄ 6000M ϱ 

ᾄȳ101ד ϱ ᾄȳ1037דѣ6ѡүὧПּר ᾄ ד ȳ1046דѣ7ѡ ϱ ᾄȳ104

5ѣ16ѡד D2 ᾄȳ104דү е ֯үὧ  Є ᴩȳ2015 ב Ȳ

ṿ ẁḆ ᾼ ḆⱢ ȴ 

ᴖ ᾼ ḖɎ ẞϢӖӢỄ ׄԓɏȲ Ϛ ᾼה ϩц

ᾼЛה ἤБ ẘЛ Ȳ֪ױ ֝оцṆ Ѡ ᾼׁשṅѿ о ₇ᾼҠ

⇔ȲИ ֮ ҳỂ П ᾭᾓȲṳ Пᵂ оȳ о Ṇ И

ẁ ԏ ȳ ᴥе ȳṮ ḳц ᴩׄԓП ӣȲṿ ҉и ғ ȴ 

ᶝ Л֝ᾼ ֯―ѿה ᴩ ᴯ Ȳ ᴕ ẞ ᾼ֪ ȲẔ

֥ ȳה ếиέȳ Ȳ ᾼ ᴩ ᴯɎ Ѭ Ѭᴯɏᾼ ȴ М

їᾼ ӱ Ṇ ᵛ╥ ֥ ᾼה Ȳ ֥Б῀ᾼ Ȳᵒ

ҏӔ ᾼ ᴯ ȴ ᶝ֯֯Ԓ›ד⇔ Б∂ ӱ Ṇ ȲҔᵶ ӱ

Ṇ ᾼЮ ֥ц Ṇ П▐ ∂ ȲṳБ֯99ד Ở֯ ủ ϱ ẁв ṿ

ӣᴟЭȲṳ ȳῧ ȳ ὧȳ Ѭȳ ᴫȳ ȳ ц 8 ᾼ

Ὅ֯МҶ ᶝ ҵᾼ ϱẁӖ Ȳѿц ṮḳּדᶾׁשṅМї Ṯḳ ḳḟ ῏Ҡ

ѿ ֥ ӣȴ Ṇ ֯Ӑҳד М ᴩ∟ Ḇ ᾼЏᵂȲ Мї

ᾼṿӣᾭᾓȲ ᴩṆ ᾼḂ ғ ᾼ Ȳ Ϛ ᶙ Ҡ ᾼ ӱ Ṇ ȴ 

1-2 вҵצ Ӑ Пׁשṅ ᾓ 

1-2-1 вᵂ о Ṇ  

ӭ› вỮӑצԉᴶᾌ ֝оПᵂ о Ṇ Ȳ ᴖ в֯ᾌ ֝оᾼׁשṅȲ

Ҕ╗ Ɏ2005ɏṿӣOIᾎцSWAN о֝ה Пӱἤᾌ ц Ȳ Ɏ2008ɏȳ Ɏ2014ɏ

⁄ṿӣOIᾎцSWAN о֝ה Пᾌ ȴ 

֯Ṇ ᾌ иȲӭ› ᶝБὑ1036דѣᶙכ в Ϛ ᵂ оᾼᾌ Ṇ

Ṇ Ȳ֝ ὑ104דᶙכ ӱṆ ᾼ∂ Ȳ Ṇ П ẃᴞὑ ᶝᾼ Ṇ Ṇ

Ȳѿϯ ϡ МҶ ᶝᾼṆ ᵂ о Ṇ и ֽ֧ȴ 

Ɏ1ɏ ᶝ Ṇ Ṇ  

МҶ ᶝὑ100ד∂ӴϠϚ Ṇ Ṇ ɎṆ ▐ ṓ 3ɏȲױṆ

ṿӣWRFɎWeather Research and ForecastingɏϮ и ֝оᶾ ῴỞ Ȳ

ԛ ꜜ ếᾬ ᾎ Ȳ Ӧ Ṇ Ӣצ ѹ֥ ᾼṆ כ
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Ɏensemble memberɏѿц ₇Ɏֽῶ1ἬӱɏȴṿӣПWRFᾪӐⱢWRF v3.1.1ᾪȷ

WPSɎWRF preprocessing systemɏᾪӐⱢWPS v3.2ȷWRFϮ и ֝оṆ ⁄ṿӣ

WRFDAɎWRF Data Assimilationɏv3.2ᾪȴṆ ṿӣϮ ᾭ ȲѬӂ έ⇔ ứⱢ

45/15/5 kmȲ₣᾿ έ⇔ ứⱢ45 Ȳ ה Ɫ30 hPaȴױṆ ḕ12Њ Ӣ20 Ṇ

כ Ȳ ᴩ72Њ Ɏḕ3Њ ҏϚװɏȴᴖṆ כ ӢѠהṿӣϠῴỞ

ȳ ꜜ ế ה ȲẔМῴỞ ӣNCEPɎNational Centers For Environmental 

PredictionɏGFSɎGlobal Forecast Systemɏ Ȳ WRFϮ иᾎҒϤ Ȳ

Ӣ20 ῴỞ ȷᴖ ꜜ ⁄╥ӦNCEPԓ Ṇ Ṇ ɎGlobal Ensemble Forecast 

Systemɏ ꜜ Ԉȷ ה ╥ӦЛ֝П ᾬה ᾎП ứ Ӣȴ 

∟ v3.3.1ᾪȲ֝כḂד101֯ Ṇױ ḂⱢḕ6Њ ᴩϚװȲױҵ֯ ҏ иȲ

Domain 3ḂⱢ ҏȴᴖῴỞ Ḃ ӣCWB WRFḟứἤ Ȳҫ֯102ц104ד

иᵑḆḂ ᾼᾬה ᾼ ứȴ 

Ṇ 4ѣ20ѡ00ԛᾪȲד105֯ Ḇ ֮ Ё Ȳṳѹ ᾼ Ở Ȳ

ҟắ ὑ ᾼ Ȳ Ở ӣ›Ϛ Пиέ ᴩ Ȳ Ɫṿӣӭ›

ᾼиέ Ở Ȳᴖ֯ Ở Ԉ EAKF ֝о∟ҒϤ ȴ֝ Ἃ 

Ɫ84Њ ȴ ᾪᾼṆ ᴩ20126דѣᾼ ᴷȲ Ὠ ӱ

ῶ ѾϚ Ȳᵀ╥ ⇔ ȷҫ ₵ ếṖ П

ế ⇔иέȲӼᵧ ֝ד ὨȲӑẃצ М ậҠӣᾼ Ȳ

ḆֻᾼṆ ₇ȴᴖ֯ Ҡ‒⇔иέȲ ӱẔ Ὼ Ṕ ȳ

Ҡ‒⇔ ȴ 

ҵױ Ṇ ὑ1068-9דѣԛ⇔ḂᾪȲӭ›ᾼϮ ᾭ ḆḂⱢϡ ȲᴖѬӂ έ

⇔Ɫ15/3 kmȴᴖ֝ ═ ᴟ12ѣἉȴ 

ῶ 1ȳМҶ ᶝṆ ₇ ῶ 

 ֤  Ὑ 

MN Mean Ṇ ӂᶁ 

SD Spread ⇔ 

SP Spaghetti diagram ḕ Ṇ כ П█ ᴕ ᾼ  

MD Median Value ḕ ϱȲἬצṆ כ ᾼМᴯ  

MDXN Median Max and Min Мᴯ ᾼἋᴼ ₇ 

PM 
Probability-Matched 
Mean 

֥ PDFs (Probability Distribution 
Functions) Ἤ ҏẃᾼṆ ӂᶁ 

PR Probability Ӣ█ ṶԈἨẞ █ ᾼ  

CPR 
Conditional 
Probability 

֯█ϚṶԈ A ᾼ ᾓϯȲ ӢṶԈ B
ᾼ  
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MAX  Maximum ḕ ϱȲἬצṆ כ ᾼ
Є ˍ Њ  MIN Minimum 

 

3ȳМҶ ᶝṆ Ṇ ▐  

Ɏ2ɏ ᶝᾌ Ṇ Ṇ  

МҶ ᶝὑ103ד∂ӴϠϚ ֵ Ɏmulti-gridɏᾌ Ṇ Ṇ ɎṆ ▐

ṓ 3ɏȲױṆ ṿӣNOAAɎNational Oceanic and Atmospheric Administrationɏ

WAVEWATCH IIIɎNWW3ɏ ∂v.3.14ᾪה Ȳṳᵓӣֵ ᶾ Ȳᴕ ᾼ

֣ӻФᵂӣȲṆ ṿӣϡ ᾭ ȲѬӂ έ⇔ ứⱢ0.25⇔Ɏּ25פkmɏц0.1⇔Ɏּפ

10kmɏȲӭ›Ṇ Ԛ20צ כ ȲẔ ẃᴞὑ ᶝПṆ ȲⱢϠ Є

Ṇ иᶡѿ― ה ᾼЛ ứἤȲϚҙṆ כ ӣWAM4П еהȲҫ

ϚҙṆ ӣTolmanеהȴױṆ Б ᴞ1036דѣ Ở ᴩᵂ о Ȳḕщ ᴩ4װȴ 

 

1
en1

2
en2

20
en20

ĺĺĺĺ..

Wins
ȳ
ȳ
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4ȳᵂ оֵ Ṇ Ṇ ӱ  

ⱢѠ― ᴩṆ Ὠᾼᵒ Ȳ֝ ὑ104ד∂ ᶙכṆ Ὠ ӱṆ

ȴṆ ӱṆ Ҡѿ ᵛҠ ὔכẞᵂ оṆ ᾼ Ὠȴ

ӦὑṆ ᵂ Ṇ ╥֯ ᶝׄ вᾼ ᴩȲ֪ױ ứ Ṇ

Ὠ ẞׄ ҵᾼᴻὢ ϱȴᴖ ᴻὢ ϱ∂ ᾼHTMLцJavascript Ȳה

ᵛҠ ṿӣ῏ᵓӣ ṿӣ Ṇ ᾼ Ὠȴ Ṇ ӱṆ Ҡѿ ṿӣ῏

20 Ṇ ( 5)ȳ ( 6)ȳSpaghetti ( 7)ȳ ( 8)ȳṆ иὼ( 9)ȳ

Ṇ ӂᶁ ( 10)ȳц ( 11)ȴ 

 

5ȳṆ ӱṆ ц 20 Ṇ ӱ (0.25⇔) 
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6ȳṆ ӱṆ ӱ (ᾌ 1еѐ) 

 

7ȳṆ ӱṆ Spaghetti ӱ (ᾌ 2еѐ) 



10 

 

8ȳṆ ӱṆ ӱ 

 

9ȳṆ ӱṆ Ṇ иὼ ӱ 
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10ȳṆ ӱṆ ӂᶁ ӱ 

 

11ȳᵶ ҟ 48Њ П  

1-2-2 ҵᾌ ᵂ о Ṇ  

Ɏ1ɏNCEP (National Centers for Environmental Prediction) 
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NCEPẞӭ›ⱢѦỮӑצԉᴶᾌ ֝оПᵂ о Ṇ Ȳᴖ֯Ṇ Ṇ

иȲNCEPᾼᵂ оṆ ᾌ Ṇ GEOWaFSɎThe Global Ensemble Ocean Wave 

Forecast SystemɏȲ…ṿӣNWW3 ∂2.22ᾪẃה ԓ ᾼᵂ о ȲẔה έ⇔Ɫ

1.25ïx1.0ïȲṆ Ҕᵶ11 Ṇ цϚ ᾌ ῴỞ Ȳױᾌ ῴỞ …ṿӣҫϚ ᵂ оḟ

ứἤɎdeterministicɏNWW3 ᾼה Ȳᴖ11 Ṇ ⁄ṿӣЛ֝ᾼ11 ẃ Ȳ

ѿ Ӣ11 Ṇ כ ȴ 11 ẔМҔ╗1 ᵂ о ứἤ ȲẔ 10 ⁄

ᵓӣ ṿӣ ӢכᾎɎbreeding methodɏіϤЊ ӢȲṆ

Ɫḕѡ4װɎ00, 06, 12ц18Zɏȳḕ126װЊ ᾼ Ȳ Ṇ Бᴞ20063דѣӔהϱ ȴ 

ӭ› ϱБ240צЊ ᾼ ₇ҏ ȴᴖṆ ᾼ ₇Ҕ╗ ц ᾼṆ

ӂᶁɎEnsemble meanɏȳṆ иὼɎEnsemble spreadɏȳSpaghettiиӁц иᵉȲ ҏ

Ҕ╗ ȳӱἤᾌ ȳѻ ȴ 12ᴟ 16Ɫѻ П ҏȴ 

∟ NWW3 3.14ᾪה ֵצ ғ ∟Ȳ Ṇ ὑ20086דѣ Ḇ ᵀЬӑ

֯ ϱ ӱȲ Ӕ иҔ╗ έ⇔Ɫ1.0ïx1.0ïȳ20 Ṇ כ ȳṿӣṆ

ᶾ Ɏensemble transformɏẃ Ӣ ȳ Ғ1 ӦGFS Пֵ ạ Ɏcontrol 

runɏȳṿӣbias-corrected ȳṿӣ›Ϛ runᾼ6Њ ẃ ᾼ Ở ȴ 

ҵNCEPױ FNMOC(Fleet Numerical Meteorology and Oceanography Center)֯

2011/11/1 Ở ᴩ ᴯ֥ᵂȲ∂ 40 Ṇ (֢20)ᾼᾌ Ṇ Ȳ ӑẃԛҒϤҒ

Є20 Ṇ כ ȴᴖ2 МїἬṿӣᾼ цה ứᶁϚ Ȳ ẃ Ἤצ ȴ 

 

12ȳᾌ ᾼṆ ӂᶁцṆ иὼ 
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13ȳᾌ 1mᾼ SpaghettiиӁ 

 

14ȳᾌ 9mᾼ SpaghettiиӁ 
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15ȳᾌ Єὑ 1mᾼ иӁ 

 

16ȳᾌ Єὑ 9mᾼ иӁ 

(2).ECMWF (European Centre for Medium-Range Weather Forecasts) 

ECMWF֯ ד1992 ỞᵛṿӣOIᾎцWAM Ӵ∂ה ֝оПᵂ оṆ ȲẔ֝о

ᾌ Ɏ ERS-1ȳẞERS-2ȳ2003ḂⱢENVISATȲ2006דԛҒϤJASON ╦ɏȲԛи

ᵑrescalingЛ֝ᾼᾌ ἤɎ Ἠ ɏПᾌ Ȳ֝ Ӕ ȴ ᴖӱἤᾌ ὑᾌ

ᾼ Ь ὑ Ȳѹrescalingᾼ М ᾎ ὑ֝ Л֝ᾌ֯׀ Ṇ ᴩ Ȳ֪

ᵛ∟ד2006֯ױ ENVISAT ASARᾼᾌ ᴩ֝оȴ 
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Єכ6ѣECMWFБᶙד1998 ếᾌה ᾼה ֥ ȲECMWFᾌ Ṇ

Ṇ Wave EPSgramɎWave Ensemble Prediction System meteogramɏ…ṿӣWAM ∂ה

ԓ ᾌ ȲṆ Ҕᵶ1 ạ ц50 Ṇ ȲẔМ50 Ṇ כ Ẕ ╥Ӧῴ

ỞЄ Ԉ Л ứ֣ ӂᶁ ӢכȲ ῴỞ ╥ṿӣ ạ иέ ᵂⱢῴỞ

ԈȲ֝ EPSԓ ᾌ ᾌה έ⇔ ᴟ 24 Ѡ֣ế 30 ȴ2010דWave EPSgram

έ⇔Б сⱢ0.5ïx0.5ïȲḕ6Њ ϚװȲ Ἃ ᴟ10щȲ ҏ Ҕ╗

10m ȳ10m ֣ȳӱἤᾌ ȳӂᶁᾌ֣ Ȳ ₇ᾼῶӱѠהⱢ ( 17)ȴ

18 ӱ 10щ Ϛ Ṇ Пѩ Ȳ М ӱ Ȳ ֣Ӧᴫ

֣ᴫҖȲᶮכ  ӂᶁ ᾼᾌ ȲϷᶮ֣⁮כ Єᾌ ᾼᾌ иӁɎẔМ ᴥ

Ɫ Ϛ ứἤ ȲּמᴥⱢ ạ ɏȴ 

֯ ╦ Ѡ ȲẔ ц Ҕ╗ENVISATȳERS-2ȳJASON-1цJASON-2 ╦

ῺѾц Пӱἤᾌ ȲṳṿӣẔМENVISATцJASON-2ᾼ ᴩ ֝оȴױҵ

ẔӼ ENVISATцERS-2 ╦ᾼᾌ ᾌ ᴩӱἤᾌ ц ᾼ ЏᵂȴҫẔ

Ӽ ╦ ц ⇔ ᴩ Ѡ ᾼ ȴ 

 

17ȳ ᾼứ Ѡה 
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ẃ ȸɽUser guide to ECMWF forecast productsɽ, Oct 2011. 

18ȳWave EPSgram Ṇ Ϛḟứἤ ה ѩ (Җ ,18 July 2011, 12 

UTC) 

(3).MFWAM (Metro France) 

ᾎ ᶝ֯2011ד ҏṿӣ Ϯ҅MFWAM Пᵂה о֝оṆ ȲẔ֝о

ẃᴞὑRA2ȳJason-2Пᾌ Ȳц ENVISAT ╦ПASAR level2ᾌ Ȳᴖ

ẃᴞὑECMWFПIFS ȴ 

ẔӼṿӣOIᾎẃ֝о Ȳ֯Ẕ ӣἤ (validation) ṅМ╓ҏȲשׁ ṿӣҔ╗

ᾌ цᾌ Ȳᾌ П έ RMSEҠѿ ᵅ10%Ȳѻ Ҡѿ ᵅ25%Ȳᴖ 2щ

Пᾌ ẔRMSEҠѿ ᵅ2%ȴẔ֝ ṓӑẃ Ḇֵᾼצ ╦ ẁԓ ᾼ Ȳ
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Ҕ╗ᾌ (ẂֽSARAL/Altika)цᾌ (Ẃֽᾎ CFOSAT)Ȳᴖ֯OIᾼ иȲ ᾼה

ẦѠ Лԛ╥֣֝ἤȲ ᴩ ӔȲ Ẕ҃Ḇầצ ᾼ֝оѠᾎ

ҏẃȲѿ―֝о ֵЛ֝ᾼ ȴ 

(4).JWA (Japan Weather Association) 

ѡӐ Ầ (JWA)֯ ӴȲ╥ѡӐכד1950 Ϛ Ӗ ᾼ еҨȲϷ╥ Ϛ

цן ẁ ὢ ᾼ ᴯȲ2009ד оⱢ ᾎϢȲ ὑҙӖ ᾼ ȲẔ

ẁ ȳ ὢ ȳḳ Ṯạ ὢ ȳщ Ṇ ὢ Ȳ ЏЄּ532פ

Ϣ(2013ד)ȲẔΩ ẁѩѡӐ (Japan Meteorological Agency, JMA)Ḇ ᾼщ

Ȳ֝ Ḇ ֯ׄԓ’ ȳ ế ᾼ ȴ 

Ẕ ẁᾼ ᴩ ᾼ Ṿ ὢ (Weather routing services, WRS)ȲҔ╗ ע

ᴩ(Energy-saving navigation, Eco-Navigation)цׄԓᾼ ᴩ Ȳḟứ Ṿ ᴩ

ῶ ȳᾌ ȳ ☼ȳ ȲẔМ֯ иȲẔṿӣ5km έ⇔ПWRF

ȲṿӣJMA MSMᾼה ȲṿӣϮ иᾎ֝оGPS Ѭ цḕЊ ṿӣOIᾎ֝оЄ

иέ (atmospheric analysis)Ȳᾌ иȲẔṿӣ έ⇔Ɫ3.7kmПWAM Ȳṳ֝оה

ᾘỴᾼ Ȳ☼ᾼ иȲẔṿӣ1/36⇔ έ⇔ПPOM Ȳה ☼ȳ ☼ц ᵬ☼ᾼ

ᶁҔ╗֯вȴ֯ᾌ ֝о иȲẔѻ ֝о ὨҠѿ ═ᴟּ10פЊ ȴ 

 

 
ẃ ȸɷ WEATHER Forecasting and Routingɷ, Dec 2013. 

19ȳJWAᾌ ֝о›∟ѩ  
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1-2-3 ҵ ᵂ оṆ  

ҵ֯ ᵂ оṆ Ѡ Ȳּר ╜Ἀ֯ Ṇ П ╥Ӧּר Є ◦

П ◦ᶝɎNational Ocean Service, NOSɏ ֥ ᶝᾼ МїɎNational 

Weather Serviceɵs Environmental Modeling Centerɏȳ ◦ᶝП Ỵ ⅍

ɎNational Ocean Serviceɵs Coast Survey Development Labɏȳ Ὥ Є ɎPrinceton 

Universityɏȳцּר ɎU.S. NavyɏԚ֝ ῺỴ Ṇ ɎCoastal Ocean Forecast 

System, COFSɏȴCOFSᴞ19938דѣ Ởḕѡ֯ МїNCEPᾼCray ϱ

ᴩּר ὧ ῺỴ ᾼ Ѭ ɎAikman et al., 1994; Aikman et al. 1996; Aikman and Rao, 

1999ɏȴCOFSṿӣϮ ה רּ ὧỴҖ 30⇔ẞ47⇔Ȳᴫ 50⇔ вᾼѬ ȳ

⇔ȳѬᴯц ☼ȴ ѿה Ὥ Є Є◦ ɎPOMɏⱢѻȲẔה ԈⱢҒ֯ Ѭ

П ȳ ⇔ȳц ꜜ Ԉȴ ṷ ꜜ Ԉ╥Ӧ МїNCEPᾼEta-

32Мѐ⇔Є  ;Ɏmesoscale atmospheric forecast modelɏɎBlack, 1994; Rogers et al., 1998ה

Rogers et al., 1999ɏ ẁȴ ᴄӼⱢ ה ꜜ ԈПϚȴ ה ᾼ έ⇔֯ Ỵ Ɫ

20еṭȲ֯ῺỴ Ɫ10еṭȴ₣᾿Ѡ֣ Ɫ18 П Ṇ ȲẔМᴟюϟ ╥֯100

еѐѬ вɎNOAA Coastal Ocean Forecast System, 2000ɏȴ 

NOAAᵂ оᾌ ѻה ⱢNCEP ᾼWaveWatcḩ ɎNWW3ɏ ɎTolman, 1999ɏȴה

NWW3ᾌ Ḃה ᾼWAMצ ɎThe WAMDI Group, 1988ɏȲה Ғ ц

ᾼ Ӣц ȲѹḆḂ ה ᾎⱢMassively Parallel ProcessingɎMPPɏӂᴩ ѠהȲ

ṿẔḆצ ὑ ה Ȳ ֥ Ϛ҅ П▐ ȴNWW3Бὑ20003דѣ Ởᵂ о ȴ 

COFSцNWW3Ꞌὑ1999ד щц2000דῴ╡ ѿ֢Ẓ ѣᾼ ◦֥ᵂ

ɎNational Oceanographic Partnership ProgramɏἬ ᵗᾼῺỴ ӱ ɎCoastal Marine 

Demonstration Project, CMDPɏɎNOAA, 2000ɏȴCMDP╥Ϛ Ẓד ȲӦ ṅשׁ е⅍

ɎOffice of Naval Researchɏѻ Ȳὑ20007דѣ ḇȲ֯ ᴩ Ȳ ֥Ϡ ֵ ѿ―

ᴩц Ȳӂ ҬᵂⱢּד ṅПשׁ ȴה ṷ ה ӦṆ П ֥Ȳ֯Ệứᾼ ц

ᶧϱ ᴩ ה Ȳṳ Ӣ ὨȲᵛ ẁ ṿӣ῏ Ӧ ц ậ ᵛ

ȴCOFS֯ CMDP М ẁῺỴ ПѬ ȳ ☼ц ⇔ ȲNWW3 ᾌ ה ẁῺ

Ỵ Пᾌ Ȳ ⱢCBWAVESᾼGLERL-Donelanᾌ ה ẁChesapeake Bay Пᾌ

ȴ֯ӱ ᴩ Ȳ Ԛг Ԓ ᾼ ᵂ֯ה о ϯ ᴩ Ȳḕѡ Ӣ

5000 ה ᵛ Ὠ Ȳ ẁ ҳ NWS е⅍цМїȲц ϫ ֢

Пⅎљ Ӧ ц ậ ȴ 

ᾬ ◦ᵛ Ṇ ɎPhysical Oceanographic Real-Time SystemȲPORTSɏⱢּר ◦

ὢ ᶝἬ Ȳ ẁ еҨц  Ӕ ᵛ П ȲᵂⱢ ᴩׄԓП ᴕȲѿ ᵍ
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ц ṶԈ ӢȲӭ› Ṇ ╥ӦCORMSɎContinuous Operational Real-Time 

Monitoring Systemɏ Ϛ Ṇ П ȴױṆ Ҕ╗ȸМїהᾼ ậṆ ȳ

ɎdisseminationɏṆ ц Ṇ ȴẔМ Ṇ Ἤצ ᵛ ПѬᴯȳ☼

цẔ҃ Ȳ כ ֥ ḖПЛ֝ Ȳה Ӧ ц Ṇ ᵛ ᴟ

ṿӣ ᴯȲᴖ֢ П ᴯц еҨȲ Ӧ Ἤ Пᵛ Ѭᴯ Ȳ П

ᴯȳ Є ц ạּז Ȳ ᾼᵂҏӔ Пḟứȴ 

PORTS ẁᵛ П☼ȳѬᴯȳ ⇔ȳ ⇔ц ᾼ Ȳѻ ѿ ПᾈЀц

ⱢѻȲᴟ2012֯דNarragansett BayȳLos Angeles/Long BeachȳNew Haven, CTȳSan Francisco 

BayȳNew York/New Jersey HarborȳLower Columbia RiverȳDelaware Bay and RiverȳTacoma, 

WAȳChesapeake BayȳAnchorageȳTampa BayȳSoo Locks, MIȳHouston/GalvestonȳMobile 

BayȳCherry PointȳSabine NechesȳPascagoulaȳGulfport 18 ᶁ Ṇױצ ȴᴖẔ

М֯New York/New Jersey HarborChesapeake Bayиᵑ ֥NYOFSɎNew York and New Jersey 

Operational Forecast SystemɏцCBOFSɎChesapeake Bay Operational Forecast SystemɏṆ Ȳ

Ữẓצᵂ о Пה ғ Ȳ ẁ ԓ ПѬᴯȳ☼ ȴᾬ

◦ᵛ Ṇ ὑ ’ Ӽ ẁ ᾼ╓ Ȳ ю ҵ ᾼ ӢȲד Ӽ ю

ᾒȳἨצ◖ᾬ ҵ♪ᾼ ȲӼḆ ’ Ӣ ȴ 

ẃ רּ֯ צ ᾼỪѠ ѻ ᵛ╥NOAA ◦ᶝɎNational Ocean 

Service Center for Operational Oceanographic Products and Servicesɏᾼ Ɏhttp:// www.co-

ops.nos.noaa.govɏȲCO-OPSᾼѻ ԉ ╥ ԓ ᵂ о ◦ צכ ᾼ ȴCO-

OPS ∂ ȳּד ȳцּדᶾ ẁ ȳ ᴷц Ȳֽ ᴄȳ☼ ȳѬ

ᴯцẔ҃ ֥NOAA֯ ц ᴷ ԉ ᾼ Ỵ ₇цὢ ȴCO-OPS ẁϠ

ᵂ оԓ ᾼ Ȳ֝ ᴴ ᵂ о ц Ȳ ẁԓѠᴯᾼ

ὢ ȴ 

Ṇ ֯ ☺Ѡ ϩ ц ᾼ╥ №OceanorеҨἬ ᾼ ᴞ

Ṇ ʟSEAWATCHȲҔ╗ ᴞ ȳ Ṇ ȳ ϱ Мїȳ

Ṇ ц ɎOceanor, 2000ɏȴẔ Ѡ ṿӣ DelftѬᵓ ⅍ɎDelft 

Hydraulics Labɏׁש ᾼϮ ה ᴩ ȴSEAWATCHṆ ֯ ☺цὧ⁮ṸБ∂

Ȳ Ẕṿӣ ᾓֵ ὑ ᾓцѬ Ȳ Пה ᴩṳ‍Ꞌṿӣὑᵂ о Џᵂȴ

в ’ SEAWATCHṆ Ҡᴩἤ ȲK ױ Ṇ ὗṳЛ ֥ в ◦

ṅשׁ Ȳ ᾎ ᵓ ȴ 

☺Ẕ҃ ֽ ꞌ ṅἬɎKNMIɏПשׁ Ṇ ȳѩᵓ ṅשׁ

Ṇ ȳ ᶝП Ṇ Б ҏᵂ оП Ѭᴯц  ȴה
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1-2-4 в ᵂ оṆ  

֯ вׁש МȲ דּ◦ Мї ᴩᾼɦ ᵛ ה ɎTSNOWɏɧȴ

ᴞӖ ד87 ֯סṅȲשׁ в∂Ӵ ẒỴ ѿцϚ

☼ȳѬᴯȳ ȳ ⇔ оᾼϮ  ȴה

Ӗ ӻדᴟ91ד90 ᶾדּ ⅍ ɦ ḳ ₤Ṇ ∂Ӵɧ ȲⱢ Ṝᵂ

оṆ ғ П ḖȲ ὑМҶ ᶝ Мї∂ ₤Ṇ ȲṼ Мї

צ П Ȳᴕ ᵛ ȳ ὢ ӑẃ ҉ἤ ԈȲ ∂ ᵛ

ȳ ה ȳᵛ ȳᵛ ▲ ц ḳ

ІṆ ȴ 

ɦ ḳ ₤Ṇ ∂ӴɧȲ ֯Ṇ ֥ȳᵛ ֥ц ȳ ה

Ѡ Ȳ в ḳ ᾓ ϤׁשṅȲẔ∂ӴПṆ ὑ ₤Ṇ ȲᵀṆ ᶙ

Ȳ֪ױᴞӖ 5ѣד6ѣᴟ94ד92 Ȳӻ ᶾדּ ⅍Ϟ ɦᾘ ׄԓ

Ṇ ɧ Ȳṿד ᶾ ѿἋ ȲṳṿПғ Фד ֥ȴɦᾘ ׄԓ ц Ṇ ɧ

иϡד⇔ ᴩȲ Ϛד⇔ᶙכҳ ӭȲҔ╗Ɏ1ɏ ҵᾘ ԏ ׄԓ Ṇ

Ɏ2ɏᴩ╜ ֥ ạׁש Ɏ3ɏᾘ ᵛ ᶾ Пі ц Ɏ4ɏ

ᴥе ϱ ᾓиέȴ ϡד⇔ᶙכХ ӭȲҔ╗Ɏ1ɏ ϱᵛ ᶾ П

і Ɏ2ɏ ֝оᶾ ᾼ∂ӴɎ3ɏᾘ ׄԓ Ṇ П∂ӴɎ4ɏ ᴥе

Ṇ П∂ӴɎ5ɏᾘ ׄԓ Ṇ Ә ц∂ ȴ 

ɦ ֯Ὼ ԏȳṮḳ ц ᴩׄԓП ӣׁשṅɧϮד ȲἋ ӻ ᶾדּ

⅍ П› ϡ Ȳѻ ֯ оМҶ ᶝ Пᵂ ϩȳ Ҡ ⇔ц ᴩ

Ȳṿ ד ѿ Ӧ ᶙ ᾼ Ṇ Ɫ Ȳ ẁᵂⱢῺ ԏȳṮḳȳ

ḟ ц ᴩׄԓП ᴕȲṳ ֣ῺỴ Пӭ ȴẔМᾼ ׄԓ Ṇ Б

Җ ц⁮ ᾼ ȲҠѿ ӱҖ 14 ц⁮ 7 ᾼѬᴯȳѬ ȳ

ᾌ ȳᾌ֣ȳ ȳ ֣цצ ᴩȳ ᾄȳ ᴣȳ ב ׄԓ ȴ 

ⱢἋ ϱ › ὨȲМҶכṅשׁ ᶝ МїᴞӖ ד97 ᴟӖ ד100 ᴩɦ

eоὢ Ṇ П ֥ ӣׁשṅɧȲѿ צ GIS ὢ Ṇ ∂ ὨⱢכ Ȳ

֥ eоὢ Ṇ Ȳ Ṇ ғ ═ Ḇ Ȳ ẁԓѠᴯ ד ὢ ȲҔ╗

eоὢ Ṇ ȷ ҭᾌ ȳ ц иέȷ ῺỴ ᴥ

е П∂ ȷῺỴ ḳ ȳṮḳᶾ П∂Ӵ Џᵂ ӭȴ ᴩ ֥Ẕ҃

Ṯḳּדᶾׁש Ȳה оכҠ ӣὑṮḳ ᾼᶾ Ȳṳ ֥╜Ἀד  ȲצṆ ֮

eо ὢ Ṇ Ȳѿ ẁד ᴯ ᴩ ḳ ПṼ ȴ ◕ᾼМҶ ᶝ

Мᾼɦᵛ ᾓɧȳɦ ᴥе ɧȳцɦ ɧ Ꞌ╥ϱ  Ὠȴכṅᾼשׁ
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ӻ ṅἬשׁ ᶾ דṅМїϷ֯2003שׁ ὑХדв ∂ Ϛ ᶙ ᾼɦ

Ṇ ɧɉTaiCOMSɎTaiwan Coastal Operational Modeling SystemɏȲҔ╗

П∂Ӵה ȳ ᾼ▐ ц ֥Ȳצ Ṇה и

ȳᾌ ȳѬᴯȳ☼ ц Ȳ ⁄ӦМҶ ᶝ ẁᵛ ȴ Ṇ

БὑӖ Ӵ∂ד92 цה ἤ ȲὑӖה ӴѬᴯ∂ד93 ȲӖה

ӴϮ∂⇔ד94 ԓ Ѭ ϩ ȲӖה ӴῺỴ∂ד95 ᴆ╬ᾬ ȲӖה ד96

כ ᵛ П ӭ ȴ ᶾ ṅשׁ М ї֯ ∟ ⇔ד ᶙ כ  

Ɏhttp://isohe.ihmt.gov.tw/ɏȲ ẁ ȳ ȳῧ ȳ ȳ М ȳ Җ ȳׄӂ

ȳ ȳӁ ȳ  ц ᾼ ȳ ȳ ȳ ֮

ȳ ц Ӑ ὢ Ϛ Ӗ ц ῏ȴ 

в ẁ ᾼҫϚ ᴯ╥Ѭᵓ Ȳ ᴯỗ ғЄכ Ὼ ѬѝМї ᵂ Ỵ

Ѭ Ṇ Ȳ ẁᵛ ᾼῺ Ѭѝ ȲҔ╗ᾌ ȳ ȳ ֣ȳ ȳ ȳѬ ȳ

цѬᴯ ȴ 

1-3 Џᵂ ӭ в  

Ӑ Ϛד⇔ᾼ ᴩ МȲ֯1055/23-25ד ᶝ ɦ Ϛựү ᴫҖыӂ◦ԓ

Ṇ שׁ ɧȲ МNWW3ᵂ῏Hendrik L. Tolman ῶ Ȳṳ ậ М

їׁ֢שṅѻ Ȳ ὑᾌ ֝оᾼ ҫϚצ ṓ Ȳᴖ֯֝6/6דѡ МїПЏ

ᵂ Ȳ Мї ѻԉ Ɫừ ֝оП Ἃ Ȳ Ԓ ᾌ ᾼ ạ

(ֽ ẂȲ ҏ ὑᾌ ᾎ ᾼ ᶮ)ȳ Є ᾼӇ ἤцṿӣSMC 

(Spherical Multiple Cell) ẃ ү ȴ╝ צ ֝о и Ԓ Ȳ

∟ ᾼЏᵂ ӭֽ 20ȴ 

 

20ȳ ḂПׁש Џᵂв  

Ӑ иדПЏᵂв ц›Ϛד⇔БᶙכПв ֽϯȸ 
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1-3-1 Ϛד⇔БᶙכПЏᵂ ӭцв  

(1).ᾌ ֝оѠᾎП циέ 

ᶙכ ֝оѠᾎцᾌ ֝оד ѝ ᾼ ᴷȲ Ὠ ӱᶧԝᾎМ

ᾼ OIᾎЬ╥ Ɫ ȲЛ ╥֯ ế ⇔ϱ Ҡ Ṝᵂ оᾼ ḖȲᴖṿӣῺỴᾼ

Ȳ ẦѠ ᾼ ᶮⱢῺẃᾼ Ѡ֣ȴ 

DA DA

Hindcast(6hrs)

DA DA DA DA

Forecast

DA

DADA
 

21ȳӭ› ạ ▐  

(2). ứ П ạц∂  

ῴḔ ֯Ṇ Ṇ вᾼ о ἤȲц ד ᴯ ᾼ ἤ

ὑ ᾼ ứ( 22)ȴ 

&

 

22ȳᵛ ạ 

(3). ứ ᴥе П ╓і 

Бᶙכ צ ȲҔ╗МҶ ᶝᾼ ϝ – ȳ

ứ ​Ṇ Ṇ ӂүȳּר NOAA Storm Prediction Centerᾼ Severe 

Thunderstorm Outlook ₇ȳц ECMWFᵓӣᾌ Ṇ ẃ ứЄᴫ◦ ᾼ Ṿ

о ȴᶙכ ᴥе ╓іП ӣῴḔ ש₇ׁ ȲҠѿṿӣ֮֯
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ϱᾼ ӱ Ѡה ֢ Ὑ֯ḕϚ ӱϱȲ ᾼ ӱ

֯ ϱ ‍ ȲᵀᴿѾ╥ ϚҠѿ֯ ϱ ӱ ᾼѠה(

23)ȴҫҵҠѿῶ ᴯᾼѠהẃ ӱ֢ ᾼ ѿᶙ ᾼ ӱᾌ ἤ

ὨȲᵀ╥ ᾼ ӱṳ‍Ἤצṿӣ῏Ꞌ ắẞ ἤ ᾼ ӣἤȴ 

 

23ȳ ᴥе ϱ ἤ ӱ  

(4). ᴷ ∂ Ṇ ҏ Ӕᶾ  

БᶙכṆ ӱṆ ᾼ ӱ ӭȲҔ╗ ȳ ֣ȳᾌ֣ȳTalagrand Rank 

Histogram, Reliability Diagram( 24)ц Relative Operating Characteristics DiagramȳBirer 

Score SkillП ӱȲҫᶙכ 24 Ṇ כ ӱȲῴḔ ӱҫҵ 4 Ṇ ὑ SPRDᾼ

צ ᵗȲ ∟ṳ ֥ᶝвṆ 4/20Ḃᾪᾼ ḖḆḂᵂ Ṇ ȴѩ иέ ᴥе

ḆЊ έ⇔ цṆ ὨȲ ӱ ᴥе ᾼ Ὠכ ҠѿḂ ὧҖ Ϡ

Ѝ ᾼ ὨȲṳᶙכ Ϯ Ṇ Ṇ ᾼ∂ ȲῴḔ ӱ֯ῺỴ ᶁ ϡ Ṇ

Ṇ ⱢṾ( 25)ȴ Ẃиέ 105/6/25ү Җ (1щ) Ȳ ц ᴎ

ᶁ ᾎ Ẕ о ἤȲ ѿ ᾌ שӑẃᾼׁה Ѡ֣ȴṳᶙכ NWW3

ẁ SMC ẂП ȴ 
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24ȳReliability Diagram Ὠ ӱ  
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25ȳῧ П Ὠ(46699A) (ϱȸϡ Ṇ ȲϯȸϮ Ṇ ) 

(5).Ḇ ᴥе ц Ṇ  

’Ṇ Ӕ ȳᶙׄכӂẞὧ֛ ( 26)ȳᶙכ ᴥе

Open Data 21 ҏғ ȳ∂ ☼ ҏ ȳцḆה ṿӣ њҌȴ

֯ Ѡ Ȳ ’ ӱ Ṇ ֯Ҽᵄ ȳ ȳ қȳ ȳᴦᵓ

–ү Ӕ ᵂȳᶙכ ҵ Ӂ ᶧԝ Ѡה Ḇ( 27)ȳᶙכ

ᶧԝ ӱ Ḇȳᶙכ ҵ ѿ Ғ ῶ ᾼ ӱ( 28)ȳ

ᶙכ ӱ Ṇ ṿӣ῏Ю Ḇȳᶙכ ҒṆ ᶧԝ ӱȳцḆ ṿ

ӣ њҌȴ 
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26ȳׄӂὧ֛  

 

27ȳḆ ∟П ᶧԝ  

 

28ȳ Ḇ  

   



27 

1-3-2 ϡד⇔(Ӑד⇔)ПЏᵂ ӭ 

(1).ᾌ Ṇ цᵂה оḆ  

Â ᾌ Ṇ ӱṆ Ӕ ᵂ 

═ ṿӣБ∂ ᾼṆ ẃ ᴩ ғ ҉Ȳṳ ᴯ’═ й Ȳ

Ṇ ᵂ ᶮ ᾓȴӦὑḕװ МҶ ᶝ Мї ᴩṆ ∂

ד ᵂ Ꞌצ נּ Ȳṳ נּ иủ֥ẆכϚ ῶѠ― ▲ Ȳ ’

Ṇ צ ḟᴖ ∂ғ Ҡѿ ֥ ᴯᾼ Ḗȴю и∂

ҠѿӦЏׁש ứ ѿ ftpᾼѠה Ȳԛ ᾼӔה ἤȲ

ѿ ȴ 

Â 3 Ṇ ц 24Ṇ כ Пѩ иέ 

Ӑ Ϛד⇔иᵑ∂ ϠϮ Ṇ ᾼᾌ Ṇ ȳ ֥ JMA ц NCEP П

ϡ 24 Ṇ ᾌ Ṇ Ȳ›῏ѻ ֯ έ⇔ȲṳṿӣḆ ПṆ

ȲῴḔ Ὠ ӱȲ έ⇔ ὑῺỴ ᴖṕȲҠѿ Ɫ ֮ᶮᾼ

ȲᵀӦὑ Ϯ Ṇ ֯ ứϱṳӑֽ›ϡ ṿӣ ᾬ ȳ ꜜ ȳ

Ȳ֥ᴖ ṿӣ›ϡ Ȳ֥֪ ױ ᴿ ᾌ Ṇ П ⇔ Њᾼ ȷɲ

∟῏ѻ ҒϤҳ Ӧ JMA ц NCEP ȳϡ еה ПṆכ ȲῴḔиέҠ

ѿ ⇔ȴӐ( ϡ)ד⇔   ᾼ ὨȲכ RMSEциᶡ⇔ ᴩи

έȲᵂⱢḂ ϡ Ṇ Ṇ ПṼ ȴ 

Â ᾪ Ϥᵂ о∂  

ד2016 4 ѣ 20ѡ 00 ᶝ WEPS 1.4ᾪеᵫ ᾼ ( 29)Ȳ ӣᵛ ѹ

3DVARᾼḟứἤ ȲṳҒϤ ᵂṆ ᾼ Ở ԈȲḂ ҟᵓӣ›Ϛ П

Ὠ ᵂ Ở ԈПṆ Ṇ Ȳ֪ױṆ ᶙכ ӼἋ∟ Њ Ȳ ᾌ

Ṇ Ӽ П ȴᴖ ᾪ WEPS 2.0ᾪ ӣϡ П ᾭ ( 30)ȲẔ έ⇔иᵑⱢ

15еṭế 3еṭȲ֝ ₣᾿ Ӧ 45 Ғẞ 52 Ȳ ֯ ד2017 8ѣ Ởᵂ оȲ

ᾌױ֪ Ṇ ֥ ПḂ ᴩ ȲῴḔ ϡ Пᾌ Ṇ ӣ 15 еṭ

έ⇔П ȲϮ Ṇ ᾼ Ϯ ⁄ṿӣ 3еṭПṆ ȴ 
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29ȳWEPS 1.4 (Ϯ Ȳ έ⇔иᵑⱢ 45ȳ15ế 5еṭȲ₣᾿ 45 ) 

 

30ȳ ᾪWEPS 2.0 (Ԛצϡ Ȳ έ⇔иᵑⱢ 15еṭế 3еṭȲ₣᾿ 52 ) 

Â иὼ⇔ RMS ᵂ о∂ ц ӱ 

105 ᾌ⇔ד Ṇ ӱṆ Б Ғ Talagrand Rank HistogramȳReliability 

DiagramȳRelative Operating Characteristics DiagramȳSpread and RMSE Diagramȳц Brier 

Skill Score Diagram ПṆ ᴷ Ὠ ӱȴᵀẔМ Spread and RMSE Diagramҵ
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Ꞌ   ᾼ И ҏצ ᾼ ᴷ Ȳ֪ױ ӱ╥Ɫ ᾼиέ Ὠ ӱȴ

Ӑד⇔ ϚҠѿᵂ о ӱᾼиὼ⇔ RMS Ȳ∂ ȳה

☼ ȳц ӱṆ Ȳה иὼ⇔ RMS Ҡѿ ḕ 6 Њ ᾼṆ Ὠᴖ

Ӣ ∟ ẞ╓ứᾼӭ ȲẁṆ ậ ӱȴ 

Â SMCцֵ ∂ ѩ  

Spherical Multiple-Cell (SMC)Ɫ NWW3 4.18ᾪѿ∟ ᾼϚ Ṇ Ȳ ὑ‍

ἤ Ȳѻ ֯ Ғ έᾼ ᵓӣ ҙ ẃ ( 31)Ȳᴖ ЊП

ӣ֯ Њᾼ Ȳ֝ ҠѿҬ’ ϱ Ȳ Єᾼ ᴥ╥ẔⱢ∂ ֯

₤ᾼ ⇔ ȴSMCṿӣ ww3_shel ᾌ Ȳ֯ ww3_grid.inp ứ ȳSMC

ᾼ а(Cell)ц ᾼ ȳ ꜜ Ԉ ȴ 

Ӑׁשṅ ֯ү ∂Ӵ SMCП иӁȲṳ צ ᴥе ֵ (multi-grid)

П Ὠѩ ȴ 

 

31ȳSMCП а ӱ  

Â ᶧԝ ҏц ᴟỪ  

Б∂ ᾼᾌ Ṇ ӱṆ Ю Ȳ Ғ ғ ᾼ┬ Ȳ ֥ ASP ה

FTPᾼ╓҆ ᴩ ᶧԝ ᾼ ғ ȴ ӭᾼ֮ᾼ IP Ӧ ᴯ ẁȴӦὑԒ

›ᾌ Ṇ ӱṆ צ ⇔ᾼ ҵ ὍȲ֪ױ ғ ᾼ┬ Ӈ Ṽṿӣ῏ᾼ

ẃ ӱἨ ȴ֯ᾌ Ṇ ᶧԝ ᾼ Ѡ Ȳ ֯Бᵂ о ᶧԝ ẁ

ӱṆ ṿӣȲ ҵеӁᾼ ᶮ ҫᴩ Ȳ Ṽ ᴯᾼ Ḗ ╓ӱҫҵ∂

☼ Ȳ ẁ ᴟỪ ҵеӁ ṿӣȴ 

Â Ḇ Ṇ ṿӣ њҌ 
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ᾌ Ṇ ӱṆ ᵂ њҌὑ Бד105 ᶙכȲᵀӦὑ ᾼғ ц

ᴩѠהЛ ᾼ Ḃ Ȳ֪צױӇ ᵂ њҌᾼв Ȳ ᴩḆ ȴ֯

Ḇ ᾪӐМ ד105 Ӓỗ ᾼ╓ӱȲ Ғ ≡ цṆ ֫ Ȳ ֯ צ

ᾼњҌМБצ ᾼῶ ὙṆ ᾼ Ϥц ҏ Ἠ╥ ῶ Ἤ֯ᴯ ц֤

Ȳ֯Ḇ ᾪӐМ ӣ☼ ᾼѠהҒ Ὑϱϯ Ṇ ᾼ …ȴӐװḆ ṳ Ṽ М

Ҷ ɦɕϚ ᵂ ᵂ ᶧɧ v1.0ẃ ה ᴩ Ȳѿ ֥ᶝвᾼ ứȴ 

(2). ᴥе Ṇ Ḇ  

Â ᴥе Ṇ Ӕ ᵂ 

═ ṿӣБ∂ ᾼṆ ẃ ᴩ ғ ҉Ȳṳ ᴯ’═ й Ȳ

Ṇ ᵂ ᶮ ᾓȴӦὑḕװ МҶ ᶝ Мї ᴩṆ ∂

ד ᵂ Ꞌצ נּ Ȳṳ נּ иủ֥ẆכϚ ῶѠ― ▲ Ȳ ’

Ṇ צ ḟᴖ ∂ғ Ҡѿ ֥ ᴯᾼ Ḗȴю и∂

ҠѿӦЏׁש ứ ѿ ftpᾼѠה Ȳԛ ᾼӔה ἤȲ

ѿ ȴ 

Â ∂Ӵ ᴥе Ѡᾎ 

֯ Б⇔ד105 ∂ӴẒ ᴥе ᵂ ᶧȲ ᵂ ὔ ᵂᾼ☼ ╓҆

ᴞ М ậԒ› ᾼ֢׀ Ҕ╗֢ ◕ ᾌ ᾼה Ở ҏȲ Ӕ ∟

ᾼᾌ ц ᾼ Ȳ ᴩ ᶧԝ ᾼ цד ᾼ Ȳ

МїϢ Ҡѿ ὔᾼ ֢ ᾌ ᾼ ἤȴᵀӦὑ☼ ṳ‍ᴞ оȲӇ

ASP ẃה ậ Ȳ ∟ԛњ ẞ Excelв ᴩד ᾼ ц Ȳ

ḆӦὑᴟю 20 1~2 ḕѡҳװᾼ ȲἬ ѩ ᾼ ᴯ ᾼװ֢

−ֵȲ Ԓ∂ ᾼ ᵂ ᶧ‍ᴞ оᵂ Ȳѹ ASP Ѡה ậ

Ȳ֪ױӐד⇔ ∂ web-basedᴞ о ᾿Ȳה ậ вᾼ ᴩ

ѩ Ȳԛ ᾼѠה ᴯҠѿ Ӧ ὔᾼכẞ

ѩ ᾼ ὨȲᶙԓЛ ѿњ ᾼѠה ẞ ExcelМ ᴩ ц ȴ Ṇ

ṿӣ Google ChartⱢ Џẓ (https://developers.google.com/chart/)Ȳ Ṇ

▐ ֽ 32Ἤӱȴ 
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Google Chart

 

32ȳ ᴥе ᾌ ▐  

Â ᵂ о ӢҔᵶ ☼ ᾼ XML  

ד105 Мї Ḗᶦ ҒϤ ☼ ὑ XML МȲױЏᵂ ӭ ῴṳӑ

ԝὑ Ԓᾼ МȲԛҒϱ ☼ Ὠ ỮӑṼᾌ ה ứ ҏȲ֪ױҬצ

∂ Ȳṳӑה Ởᵂ о Ӣ ☼ XML ȴӐ Џᵂᵛ╥ ֯Эד ֥

☼ ᾼᵂה о Ȳ ᵂ о ҏᵶ ☼ ᾼ XML Ȳṳ ᴟ МїȲᵀ

∟ᵶ ☼ Ӕᾼ ҵ ӱȲЬ ᶝ Мї Ẕ Ӣ ᾼה Ḃᶙ

И∟כ ȴ 

Â 4 Є ᾌ Пѩה иέ 

NWW3 ⱢḖה Ѡ Ȳה ҵ П Ὅ ꜜȲẔ ꜜ Ԉ

ṳӑ ҵ ứȲ֪ױ ᴞ ҏҟ Ȳ ꜜ Ԉ Ȳᵀ ᴞ

ҵ Ϥ Ȳ֪ẔҬ ᾼכ ϱϚ ᾼ иᴖכȲ Ể צ

П Ϥ ȲᵛҠ Ӣᵅᴷᾼ ȴ ҟ ᶝᾌ ᾼὧה ꜜ ֯

ὧ 155ïȲᴫыӂ◦ ү Є иᾼ ᴫױ֯ ӢכȲ ὑ ᾼ ЊȲ

ᵀ ὑẔ҃ Ȳ Җыӂ◦ᴫ֣ᾼ ἏἏ֯ױ ҵᶮכȲ֪ױ Л֝ ҵ

П ὑ ὨП ȲӐׁשṅБ֯ҟד∂ ҔᵶҖыӂ◦П ҵ Є

0.5ïП ( 33)ȲṳБᵂ о ᵂȲῴḔ ӱ ὑ ẃᴞὑҖыӂ◦М ᾼᾌ

ᵗצ ȴӐד⇔   ᴩѩ иέȲѿᵂⱢӑẃ ᴥе с П ᴕṼ ȴ 
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33ȳҳ ᾭ (үὧҵ◦ ᴯὑ в ҵὧ⁮Ѡ) 

Â Ḇ ᾌ ה ₇ 

ӭ› ᶝ ϱ МПᾌ (ֽ 34)Ȳ ѿ ᴥе 10еṭ

Ὠậ҅П( 35)Ȳṳ ֥ П ᶮ Ὑȴ 

   

34ȳ ᶝ ϱ МПᾌ  
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35ȳ ᴥе Пᾌ иӁ (10km) 

Â ᾌ ҏц ᶮ  

ᾌ ᾼиӁҠѿϠ ᾌ ᾼиӁȲ֪ױ ᵓӣᾶ ᾌ ȲẔМ ᶮ

֣Ɫᾌ Ȳ Ὼ ї ᵅ ȲчѠ֣ᵛⱢ Ȳ360 ⇔Ɫ Ѡ֣ȴ׀ 36 Ɫ

NOAA ӱ Ὑ Пᾌ ӱȲ 37Ɫ NWW3П ҏᾌ ӱȴӐׁשṅ ᴩᾌ

ҏṳᵓӣ NCL ӱȴ 
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36ȳNOAA ᾌ ᾌה иӁцᾌ ӱ 

 

37ȳNWW3ᾌ ҏ ӱ 

Â Л֝ έ⇔ ה ₇  

ӭ›֯ ᶮ ҏ иᶁ ӣ NCL ȲЛ֝ έ⇔ᾼ ҏ֯ῺỴ и ֪

иȳ ѽ ֮ᶮ Ἠ ы ᾎ έῺỴ оᴖ ӢῈӪᾼ ᶮ(ֽ 38ц 39)Ȳ

Лּר Ȳ֪ױ ᴩЛ֝ έ⇔ ᶮП Ȳ έ⇔П Ὠ ֯ έ⇔П

ᶮϱȲѿ ḟ иц ы ӢῈӪᾼ ᶮȴ 
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38ȳ0.25⇔ ᾌ ҏ 

 

39ȳ0.1⇔(ҿ)ц 0.025⇔(Ң) ᾌ ҏ 



36 

Â Ӣ♄ ᾌ XML ҏ 

◕ᾌ XML ᾼ ҏ╥ѿ ᴥе ֢ вᾼ ◕Ɫ ҏᾼ ᴯȲӐ

Џᵂ ӭ╥ МҶ ᶝỪ ᾼɦӢ♄ ɧМᾼɦṎ ɧМ צ

ᾼ ӭ ɦֽ Ѭ ɧȳɦѻ Ѐɧȳɦ ɧȳɦԅ ɧȳцɦ ɧ ᾼ ᴯȲ

ѿ ᴥе XML ᾼ ҏѠהȲ∂ ᵂה о ҏ XML ȴἬ Ғᾼ ᴯ 

ᶄ Ӧ Мї ẁȲӦὑԒ›ᾌ ה ҏ МБ ҏ ᴯȲᵀ Ӑװ

ᾼ ᴯ ῴ ᾼ Ȳ⁄ᾌ ᾼѻה Ϸה ᴩ ḆȲҫҵ ɦӢ♄

ɧМᾼɦṎ ɧ Ἤ ậᾼ XML ה ᴥе XML Єᾼ−צה

Л֝Ȳ⁄ ҫҵ∂ ᾼ XML ҏ ȲҠה ᾎ ᴥе ᾼ XML ҏ Ԛה

ӣȴ 

 

40ȳМҶ ᶝӢ♄ вᾼṎ  

Â Ầᵗᾌ ᾪӐᵂה оḆ  

NWW3 ה еӁד2009 3.14ᾪȲ2014דеӁ 4.18ᾪȲ2016דеӁ 5.16ᾪȲẔМ

ᴞ 4.18ᾪ ỞȲ ҏц Ϥ П о ЄȲӭ› ᶝἬצᵂ о ∂ᶁה ֯ 3.14ᾪȲ

Ӑ Ầᵗ ᶝ֝Ч ᴩᾪӐᾼḆ ȴ 

Â Ṽ Ḗ Ғ ᴥе ◕ 

Ӑד⇔ Ṽ Мїᾼ Ḗ Ғᴟю 1 ᴥе ᾼ ȲӐЏᵂ ẞ

Ḃᾌ ה ᴩц XML Ӣᾼ VB.NET Ȳה Пҵṳױ Ḇ ц Ϥ

ᾼ VB.NET ȴ֯ה Ϥᾼ VB.NET ה ԌȲѻ ֥ ᾼ ҏḆḂ

Ȳה Ḃ ṳ Ғ ᾼЄЊȴẔֽ҃ ᴥе Ӣ XML ᾼ VB.NET ᾼה Ḃȳ

ḆḂᵒ ╥ᵡ҉Ṝᾼ ה Ꞌ ᴩ ȴױ Џᵂᵂ ☼ ֽ 41Ἤӱȴ

Мᾼ ◕ Ӧ Мї ẁȴ 
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41ȳ ᵂ ᵂ о☼  

Â ἤ ₇ᵂ о ᴷ 

֯ Б⇔ד105 ᶙכ צ ̡ ╓іП ӣ ᴷ̡ц

╓іП ӣῴḔ ש₇ׁ ( 23)ȲᴖӐד⇔ ∂ ᵂ о ἤ ₇ᾼ

Ӣ Ȳṳה ᴩᵂ о ᴷ̢ 

ֽ֝ ⇔ד105 М ὙȲ ἤ ₇ ∟ᾼ ѠהЬ ᴯ

цМҶ ᶝ Мї ϚḔ Ȳד ֽ╥ᵡὍ ᾼѠכהⱢб ṿӣ

῏Ф ‭ἨЬה ὑ ᾼ ӱ Ȳ ṷЛ֝ᾼ ӱ ạ ẞ ₇

ᾼ ӱѠהȲ֪ױ йᾼ ╥ӐЏᵂᾼ ȴ Ѡה ∟Ȳ ῴḔᵂ

о ∂ᾼה ᶙכȲ ᴩ ᾼᵂ о ȴ 

Â  Ầᵗ Ẇᵂ о цד ῶ  

Ӧὑ ᴥе Ṇ Б › ҳדцӐ Ϛדᾼ Ȳϭ֪ⱢӐ

ᵂ ὑ ғ Ꞌ֯֝Ϛүᴻὢ ϱȲᴖⱢϠ ᵍ М ẞᵂ о

Ȳ֪ױ Ӈ ∂ ᾼ ῶ Ɫ МṿӣȲ∕ ᶙכӔהϱ ∟Ȳ

ῶ ᵂהӔכ оᾼ ῶ Ȳᴖ Ԓᾼῶ ⁄Лԛṿӣȴֵדϯẃ М

צ ֵ ᾼ ῶ Ь֯׀Ȳ ֯ṿӣ њҌМצὙ ◕Ἤṿӣᾼ ῶ

֤ ȲᵀⱢ ԌѠ―Ȳ вᾼ ῶ צ Ẇ ▲ ᾼӇ ȴ

Ӑ ЏᵂᵛⱢẦᵗ ᴯ ᴩᵂ о цד ῶ ᾼ Ẇ Ȳ

ᵔ ᾼ ῶ ȴ 

 

ḂNWW3 

ҏ ᴯ ứ 

цד  ה

 

 

ứ  

Ḃ Ϥ ᾼ 

VB.net  ה

Ḃ Ӣ XML ᾼ VB.NET

 ה

FTP װ᷅ Ӕ  

֢ Ӕ  

ᵂ о☼  

ᴥе XML Ӣ 

ᵂ оϱ  

ứ  

П  
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Â  Ầᵗ⁮ ᾌ ∂ה  

ӭ› ᴥе ᾌ ה Җ 1⇔ᴟ 41⇔Ȳ ὑҵӻ ḖȲҠѿẦᵗ ᶝ֝Ч

∂ ⁮ П ᾭ (ӭ› έ⇔Ɫ 0.25⇔)Ȳṳ П∂ ֯ ᴥе ᾌ ПвȲӦה

ὑ⁮ П о ẃ Ȳ֮ᶮ ᾼḂ ꜙЄȲ֪֯ױ∂ ᴕ ẞ ᾼ о

(ἨҠᴕ ╦ )ȴ 

Â  Ḇ Ṇ ṿӣ њҌ 

ᴥе Ṇ ᵂ њҌὑ Бד105 ᶙכȲᵀӦὑ ᾼғ ц

ᴩѠהЛ ᾼ Ḃ Ȳ֪צױӇ ᵂ њҌᾼв Ȳ ᴩḆ ȴ

֯Ḇ ᾪӐМ ד105 Ӓỗ ᾼ╓ӱȲ Ғ ≡ цṆ ֫ Ȳ ֯

צᾼњҌМБצ ᾼῶ ὙṆ ᾼ Ϥц ҏ Ἠ╥ ῶ Ἤ֯ᴯ ц

֤ Ȳ֯Ḇ ᾪӐМ ӣ☼ ᾼѠהҒ Ὑϱϯ Ṇ ᾼ …ȴӐװḆ ṳ Ṽ

МҶ ɦɕϚ ᵂ ᵂ ᶧɧ v1.0ẃ ה ᴩ Ȳѿ ֥ᶝвᾼ

ứȴ 

(3). ӱṆ Ḇ  

Â  ӱṆ Ӕ ᵂ 

═ ṿӣБ∂ ᾼṆ ẃ ᴩ ғ ҉Ȳṳ ᴯ’═ й Ȳ

Ṇ ᵂ ᶮ ᾓȴӦὑḕװ МҶ ᶝ Мї ᴩṆ ∂

ד ᵂ Ꞌצ נּ Ȳṳ נּ иủ֥ẆכϚ ῶѠ― ▲ Ȳ ’

Ṇ צ ḟᴖ ∂ғ Ҡѿ ֥ ᴯᾼ Ḗȴю и∂

ҠѿӦЏׁש ứ ѿ ftpᾼѠה Ȳԛ ᾼӔה ἤȲ

ѿ ȴ 

Â  Ғ ҵ ᾼ  

ӐṆ Б∂ӴԉϚ ậғ ( 42)ȲҠ Л֝ ה Л֝

ẞ╓ứᾼᴻὢ ȲT ╥Ҭ ứ 8 Ȳ м 8 צ ӱȲ

∟ ╥ᵡБ ֻ 8 И Ở ȴӐד⇔ Ḃױғ ṿӣ῏Ҡ

ѿ ю 8 Ȳ ֵ 16 ẞМҶ ᶝ МїцМҶḳ Мї(CEOC)ȴ

ҫҵӇ ḆḂ KMZ Ӣ ѿה ֥Ἤ ậЛỆứ ᾼ ᶧԝ ֯ Google Earthϱ

ӱȲ ∟ ױ KMZ Мї ᴟ ḳ Ṯ ᶾМї(NCDR)ȴӦὑМҶדּ

ᶝ ҵ Ӽ╥Ӑ ∂ ᾼȲ֪ױҠѿ ֥ ẃᾼ ᴩ

ᾼḆה Ȳѿ ӱ ЛỆứᾼ Ȳᴟὑ ẞҵ ᴯᾼ ạ ד֢ ᴯ

∟И ᴩ Ḇȴ 



39 

 

42ȳ ӐṆ Б∂Ӵ Ӂ ậғ  

Â  Ḇ Ừ ӱ  

ֽϱ Ӧὑ ᾼ Ӧ Ԓᾼ 8 ḂכЮὑ 8ẞ 16 ЛỆứ

ᾼ Ȳ֪ױ Ԓѿϟ ӱᾼѠה ЛԛṿӣȲד ᾼ ה ᴩ ḆȲῴḔ

Ὅ֯ Ϛ Ȳ ∟∟ Ṽᶧḕ Ϯ ԝֽ 43Ἤӱȴ

∟ᵧ Ѡה ᴯ ∟ứ ȴ 

  

43ȳ ῴḔ ӱѠה 



40 

Â  Ầᵗ Ẇᵂ о цד ῶ  

Ӧὑ ӱṆ Б › ҳדцӐ Ϛדᾼ Ȳϭ֪ⱢӐ

ᵂ ὑ ғ Ꞌ֯֝Ϛүᴻὢ ϱȲᴖⱢϠ ᵍ М ẞᵂ о

Ȳ֪ױ Ӈ ∂ ᾼ ῶ Ɫ МṿӣȲ∕ ᶙכӔהϱ ∟Ȳ

ῶ ᵂהӔכ оᾼ ῶ Ȳᴖ Ԓᾼῶ ⁄Лԛṿӣȴֵדϯẃ М

צ ֵ ᾼ ῶ Ь֯׀Ȳ ֯ṿӣ њҌМצὙ ◕Ἤṿӣᾼ ῶ

֤ ȲᵀⱢ ԌѠ―Ȳ вᾼ ῶ צ Ẇ ▲ ᾼӇ ȴ

Ӑ ЏᵂᵛⱢẦᵗ ᴯ ᴩᵂ о цד ῶ ᾼ Ẇ Ȳ

ᵔ ᾼ ῶ ȴ 

Â  Ḇ Ṇ ṿӣ њҌ 

ӱṆ ᵂ њҌὑ Бד105 ᶙכȲᵀӦὑ ᾼғ ц

ᴩѠהЛ ᾼ Ḃ Ȳ֪צױӇ ᵂ њҌᾼв Ȳ ᴩḆ ȴ

֯Ḇ ᾪӐМ ד105 Ӓỗ ᾼ╓ӱȲ Ғ ≡ цṆ ֫ Ȳ ֯

צᾼњҌМБצ ᾼῶ ὙṆ ᾼ Ϥц ҏ Ἠ╥ ῶ Ἤ֯ᴯ ц

֤ Ȳ֯Ḇ ᾪӐМ ӣ☼ ᾼѠהҒ Ὑϱϯ Ṇ ᾼ …ȴӐװḆ ṳ Ṽ

МҶ ɦɕϚ ᵂ ᵂ ᶧɧ v1.0ẃ ה ᴩ Ȳѿ ֥ᶝвᾼ

ứȴ 

1-3-3 Ϯד⇔ПЏᵂ ӭ 

∂Ӵᵂ о ֝о Ṇ ц иέП Ȳṳ Ṇ иὼ⇔ѿḂ Ṇ

Ṇ ȴ 

(1). NWW3ᵂ оᾌ ֝о ∂ה  

Ṽ ›Ϛד ứП ֝оѠᾎȲ ֥Ӑᶝ ҏ ḖцҠӣП Ȳ ᴩᵂ

о ֝о Ṇ П∂ ц ȴ 

(2). Ṇ иᶡ⇔П∂  

Ṽ ›Ϛד ứП иὼ⇔ПѠᾎȲ ᴩṆ Ṇ ПḂ ц ȴ 

(3). ᴥе ц Ṇ Ḇ ȸ 

ἤ Ὠᾼ и ạȲ∂ ᾼ иṆ Ȳ Ҡѿ

ᾼӔ ἤȴ 

(4).Ṇ Ṇ ∂  



41 

∂ ᴥе Ṇ Ṇ Ȳ ᴩ ἤ ₇П ȴ 

1-3-4 ҳד⇔ПЏᵂ ӭ 

∂Ӵᾌ ֝о П иέᶾ Ȳṳ ᵂ оᾌ Ṇ П ₇ ᴩ

ЏᵂȲẁᵂ П ứц Ӕ ᴕȴ 

(1). ֝оṆ П иέṳ ҏḂ  

֝оṆ Ὠᾼכ ⇔ ᵂ ϚḔᾼиέȲѿ ֝о ѠᾎᾼӔ

ἤȲṳᵂⱢӑẃḂ שׁ П ᴕȴ 

(2).W оṆ Ṇ П Ӕ иέ 

ᶙכПṆ Ḃ ᴩᵂ оṆ П Ӕ∂ Ȳṳ ᴩӇ П иέȲ

שׁ ∟ ПḂ ȴ 

(3). ᴥе ц Ṇ Ḇ  

֝о Ὠ ᾼ Ȳ ᴩ Ӕ ạП ȴ֯ ᾌ

ה и ᴩ ὨᾼḆ ’ᵂ о ᴩᾼ☼ ȲױҵҒϤṆ ὑ ᴥе

П ӣׁשṅȲׁש ӣṆ Ὠᾼṿӣכ ạȴ 

(4). ֝о ӱṆ цṆ ӱṆ Ḇ  

ҳד⇔ ∂ ֝о ӱṆ Ȳᵧ Ὠ֯֝о› ֝о∟ᾼ ȴ

֯Ṇ ӱṆ Ѡ ᶙכ ᴥе ἤᵂ о ∂ Ȳ ҵ Ӂ ᴥе

ἤ  Ὠȴכ

1-4Џᵂ☼  

Ӑ ԓ ПЏᵂ☼ ֽ 44ἬӱȲ ϡדПЏᵂ☼ ⁄ֽ 45ἬӱȲ ᴩ М

ứ МҶ ᶝ Џᵂ ᴩв ȴ 
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ᾌ ֝оѠᾎ
П циέ

ứ П
ạц∂

105
ӱ
Ṇ

Ḇ

ᴥ
е

Ṇ

Ḇ

ӱ
Ṇ

Ḇ

ᴥ
е

Ṇ

Ḇ

ӱ
Ṇ

Ḇ

ᴥ
е

Ṇ

Ḇ

ӱ
Ṇ

Ḇ

ᴥ
е

Ṇ

Ḇ

106

107

108

ứ ᴥе П
╓і

ᴷ ∂ Ṇ
ҏ Ӕᶾ

ᾌ Ṇ цᵂה
оḆ

NWW3ᵂ оᾌ
֝о ∂ה

Ṇ иᶡ⇔П∂

Ṇ Ṇ Ḇ

֝оṆ П
иέṳ ҏḂ

ᵂ оṆ Ṇ
П Ӕ иέ

Ṇ ӱṆ Ḇ

ᴥе
Ṇ Ḇ

 

44ȳ ԓ ПЏᵂ☼  
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3 Ṇ
ц24Ṇ
כ

Пѩ
иέ

ᾪ
Ϥ

ᵂ о
∂

ᾌ
Ṇ

ӱṆ
Ӕ
ᵂ

иὼ⇔
RMS
ᵂ

о∂
ц

SMC
цֵ

∂
ѩ

ᾌ Ṇ

ᶧԝ
ҏ

ц
ᴟỪ

Ṇ ᵂ о Ṇ ה Ḇ ӱṆ ғ Ḇ

ᵂ
о
ӢҔ
ᵶ
☼
ᾼ

XML

ᴥ
е

Ṇ
Ӕ

ᵂ

∂Ӵ
ᴥ

е

Ѡᾎ

ᾌ
ҏ

ц
ᶮ

4
Є
ᾌ

Пה
ѩ
иέ

Ṇ ᵂ о Ṇ ғ Ғ Ṇ ѩ иέ

Ғ
ҵ
ᾼ
ӭ

Ḇ Ừ

ӱ
ӱṆ
Ӕ
ᵂ

Ầᵗ
Ẇᵂ
о
цד

ῶ

Ḇ Ṇ
ṿӣ

њҌ

Ṇ ᵂ о ӱṆ ғ Ḇ Ầᵗ ᴯ

Ầᵗ ᴯ

Л֝
έ

⇔
ה

₇

Ḇ

ᾌ

ה
₇

Ӣ♄

ᾌ

XML

ҏ

ᾌ
ה

ᾪӐ
ᵂ
оḆ

Ғ
ᴥ

е
◕

ἤ

₇ᵂ
о

ᴷ

Ẇ
ᵂ
о

цד

ῶ

Ḇ
Ṇ
ṿӣ

њ
Ҍ

⁮
ᾌ
ה

∂

 

45ȳ ϡדПЏᵂ☼  
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1-5Џᵂ  

           ѣԌ 

Џᵂ ӭ 

ḟ  

ѣ 
3ѣ 4ѣ 5ѣ 6ѣ 7ѣ 8ѣ 9ѣ 10ѣ 11ѣ 

12  

( Ӓ) 

ѣ 

  

 

1.ᾌ Ṇ цᵂה

оḆ  
            

Ɏ1ɏ ᾌ Ṇ

ӱṆ Ӕ ᵂ 
            

Ɏ2ɏ3 Ṇ ц 24Ṇ

כ Пѩ иέ 
    

 

*1        

Ɏ3ɏ ᾪ Ϥᵂ

о∂  
          

 

 
*11 

 

Ɏ4ɏиὼ⇔ RMS

ᵂ о∂ ц ӱ 
        

 

 
*12 

   

Ɏ5ɏ SMCц

ֵ ∂ ѩ  
          

 

 
*13 

 

Ɏ6ɏᾌ Ṇ ᶧ

ԝ ҏц ᴟỪ  
          

 

*14  

2. ᴥе

Ṇ Ḇ  
            

Ɏ1ɏ ᴥе

Ṇ Ӕ ᵂ 
          

 

 

 
 

Ɏ2ɏ∂Ӵ ᴥе

Ѡᾎ 
    

 

*2 
       

Ɏ3ɏᵂ о ӢҔᵶ

☼ ᾼ XML  
   

 

*3 
        

Ɏ4ɏ4 Є ᾌ

Пѩה иέ 
    

 

*4 
       

Ɏ5ɏḆ ᾌ

ה ₇ 
   

*5 
         

Ɏ6ɏᾌ ҏц ᶮ

 
    

 

*6 
       

Ɏ7ɏЛ֝ έ⇔ ה

₇  
    

 

*7 
       

Ɏ8ɏӢ♄ ᾌ

XML ҏ 
         

 
 

*15 

  

Ɏ9ɏẦᵗᾌ ᾪӐה

ᵂ оḆ  
          

 
 

*16 
 

Ɏ10ɏṼ Ḗ Ғ ᴥ

е ◕ 
          

 
 

*17 
 

Ɏ11ɏ ἤ ₇

ᵂ о ᴷ 
          

 

 
*18 

 

Ɏ12ɏẦᵗ Ẇᵂ о

цד ῶ  
    

 

 
 

     

 

 
*19 

 

Ɏ13ɏẦᵗ⁮ ᾌ

∂ה  
          

 

 

*20 
 

Ɏ14ɏḆ Ṇ ṿӣ

њҌ 
          

 

*21  
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3.

ӱṆ Ḇ  
            

Ɏ1ɏ ӱ

Ṇ Ӕ ᵂ 
          

 
  

Ɏ2ɏ Ғ ҵ ᾼ

 
    

 
*8 

       

Ɏ3ɏḆ Ừ ӱ

 
    

 
*9 

       

Ɏ4ɏẦᵗ Ẇᵂ о

цד ῶ  
  

 
       

 
*22  

Ɏ5ɏḆ Ṇ ṿӣ

њҌ 
          

 
*21  

6. М ᵫ      
 

*10 
       

7. Ӓ ᵫ           
 

*23 
  

Џᵂ ⇔ᴷ ᴍиѩ 

Ɏ ɏ 
 10 20 30 40 50 60 70 80 90 100  

 ứ ▲   

2ủ:(1)ᶙכ 3 Ṇ ц 24Ṇ כ Пѩ иέȳ(2)ᶙכ∂Ӵ ᴥе

Ѡᾎȳ(3)W о ӢҔᵶ ☼ ᾼ XML ȳ(4)4 Є ᾌ

Пѩה иέȳ(5)Ḇ ᾌ ה ₇ȳ(6)ᾌ ҏц ᶮ

ȳ(7)Л֝ έ⇔ ה ₇ ȳ(8) Ғ ҵ ᾼ ȳ(9)Ḇ

Ừ ӱ ȳ(10)ᶙכ М ᵫ  

4ủ: (11)ᶙכ ᾪ Ϥᵂ о∂ ȳ(12)ᶙכиὼ⇔ RMS

ᵂ о∂ ц ӱȳ(13)ᶙכ SMCцֵ ∂ ѩ ȳ

(14)ᶙכᾌ Ṇ ᶧԝ ҏц ᴟỪ ȳ(15)ᶙכӢ♄

ᾌ XML ҏȳ(16)ᶙכẦᵗᾌ ᾪӐᵂה оḆ ȳ(17)

Ғ ᴥе ◕ȳ(18)ᶙכ ἤ ₇ᵂ о ᴷȳ(19)ᶙכ

Ầᵗ Ẇᵂ о цד ῶ ȳ(20)ᶙכẦᵗ⁮ ᾌ ∂ה

ȳ(21)ᶙכḆ Ṇ ṿӣ њҌȳ (22)ᶙכẦᵗ Ẇᵂ о

цד ῶ ȳ(23)ᶙכ Ӓ ᵫ  

ὙȸɎ1ɏЏᵂ ӭ ἤ ц ᴞᴩ ứȴ ứ ⇔ѿ ῶӱẔ ѡ ȴ 

   Ɏ2ɏɦЏᵂ ⇔ᴍиѩɧ …Ɫ ֥ ᴕᵂ Ἤ Ȳ ᴍиѩ Џᵂἤ ѿϯ֪

Ϛᴷ ứȸ1.Џᵂщ 2. Пи 3.Џᵂ Пѩ 4. ӭכ Пẓ ֿȴ 

   Ɏ3ɏḕủПɦ ứ▲ ɧȲ ֯ ᶮ ϱ Ὑʆ Ȳṳ֯ɦ ứ▲ ɧ ẓ Ὑ

ἤЏᵂ ȴ 
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1-6 ₇֤ ц ן  

ῶ 2ȳ ӒӻҀ ₇֤ ц ן  

 

 

ӻҀ ӭ ᶙכѡ ן   

1.ᾌ Ṇ цᵂה оḆ

 

106/7/7 1. ᾌ Ṇ ӱṆ Ӕ ᵂ 

2. 3 Ṇ ц 24Ṇ כ Пѩ иέ 

106/12/8 3. Ӑᶝ ᾪ Ϥᵂ о∂  

4. иὼ⇔ RMS ᵂ о∂ ц ӱ 

5. ᾌ Ṇ ӱṆ Ӕ ᵂ 

6. SMCцֵ ∂ ѩ  

7. ᾌ Ṇ ᶧԝ ҏц ᴟỪ  

8. ֥ӐᶝᾪӐḆ ӱṆ ṿӣ њҌ 

2. ᴥе Ṇ

Ḇ  

106/7/7 1. ᴥе Ṇ Ӕ ᵂ 

2. ∂Ӵ ᴥе Ѡᾎ 

3. ᵂ о ӢҔᵶ ☼ ᾼ XML  

4. 4 Є ᾌ Пѩה иέ 

5. Ḇ ᾌ ה ₇(10еṭ) 

6. ᾌ ҏц ᶮ (ḕ 6Њ ) 

7. Л֝ έ⇔ ה ₇  

106/12/8 8. ᴥе Ṇ Ӕ ᵂ 

9. Ӣ♄ ᾌ XML ҏ 

10. Ầᵗᾌ ᾪӐᵂה оḆ ᴟ 5.16ᾪѿϱ 

11. Ṽ Ḗ Ғ ᴥе ◕ᴟю 1  

12. ἤ ₇ᵂ о ᴷ 

13. Ầᵗ Ẇᵂ о цד ῶ  

14. Ầᵗ⁮ ᾌ ∂ה  

15. ֥ӐᶝᾪӐḆ Ṇ ṿӣ њҌ 

3. ӱṆ

Ḇ  

106/7/7 1. ӱṆ Ӕ ᵂ 

2. ҵ ᾼ ᴟю Ғ 1 ֵ Ғ 8  

3. Ḇ Ừ ӱ  

106/12/8 4. ӱṆ Ӕ ᵂ 

5. Ầᵗ Ẇᵂ о цד ῶ  

6. ֥ӐᶝᾪӐḆ Ṇ ṿӣ њҌ 

4. ὑ Ӓ ᵫ  ϱ

ᵫ1Ԍȴ 

106/12/8 Ӓ ᵫ 1ԌɎṼ ᶾדּ  ɏȴה

5. ֥ӐᶝЛứ П▲  106/12/8 Ӑᶝ Лứ Ӑ ᴩЏᵂ ⇔▲ Ȳ ᴟ

юḕ 2 ѣ ֣Ӑᶝ ᵫЏᵂ ⇔Ɏ Ἠ ₤

 ɏȴה
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ϡ ȳᾌ Ṇ цᵂה оḆ  

2-1 ᾌ Ṇ ӱṆ Ӕ ᵂ 

ᾌ Ṇ Ṇ 6ѣ∟ᵛד103֯ Ởᵂ о ᵂȲ֝ד∂Ӵ ᶮ ӱṆ Ȳ104דᶙכ

∂ ᾌ Ṇ ӱṆ ȴ105ד⇔ᾌ Ṇ ӱṆ ҒTalagrand Rank 

HistogramȳReliability DiagramȳRelative Operating Characteristics DiagramȳSpread and RMS 

DiagramȳцBrier Skill Score Diagram ПṆ ᴷ Ὠ ӱȴӐד⇔═ ṿӣБ∂ ᾼ

Ṇ ẃ ᴩ ғ ҉ȲṆ Ҕ╗ϡ (viewernewd.htm)ȳϮ (viewernew2.htm)

цϡ 24 כ (viewernew3.htm)Ȳṳ ᴯ’═ й Ȳ Ṇ ᵂ ᶮ

ᾓȴӦὑḕװ МҶ ᶝ Мї ᴩṆ ∂ ד ᵂ Ꞌצ

נּ Ȳṳ נּ иủ֥ẆכϚ ῶѠ― ▲ Ȳ ’Ṇ צ ḟᴖ ∂

ғ Ҡѿ ֥ ᴯᾼ Ḗȴю и∂ ҠѿӦЏׁש ứ ѿ

ftpᾼѠה Ȳԛ ᾼӔה ἤȲѿ ȴӐד⇔ṳᶙכ

Ṽ МҶ ᶝɦϚ ᵂ ᵂ ᶧɧ v1.0ᾼ ה Ṇ ӱṆ

ᵂ ᵂ ᶧњҌֽ ԈгἬӱȴ 

 

46ȳϡ 20 כ ӱṆ  (viewernewd.htm) 
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47ȳϮ 20 כ ӱṆ  (viewnew2.htm) 

 

48ȳϡ 24 כ ӱṆ  (viewnew3.htm) 
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2-2 3 Ṇ ц 24Ṇ כ Пѩ иέ 

ᶝṆ ᾌ Ṇ ᵂכ6ѣБᶙד2014֯ о∂ Ȳṳὑ ϱ ӱȲᴖ Ṇ ᴞ

2016/4/20 00:00 Ởṿӣ ᾼṆ ȴ Ṇ ṿӣ2 ֵ Ȳ Њ Ɫ0.1⇔ έ⇔Ȳ

ӱȲ Ṇ ẓ ϩц ᵑṶԈ Ӣцӑ Ӣᾼ ϩȲ ֯ ⇔(Spread) и

Ь ЛṜȲᵛ ᾎԓ Л ứἤȲ╝ ậϡ Ѡה ḟȲᵛ ᵅRMSE ⇔ȴ

›῏ṿӣ 3 Ȳѿ ὑ֮ᶮᾼ έ⇔Ȳ∟῏ Ғ4 Ṇ כ ȴӐ Ϛד⇔Ӓ

иᵑ∂ Ϡ3 Ṇ ᾼᾌ Ṇ ȲṳṿӣḆ ПṆ Ȳ ֥JMAцNCEP

П2 24 Ṇ ᾌ Ṇ ȴѿϯ 2016/12ᴟ2017/10ѣП Ὠиᵑ ᴩиέȴ 

2-2-1 24Ṇ כ  

ױ иѻ ֯ҒϤ4 ӦJMAцNCEP ȳϡ еה ПṆכ Ȳ 49ᴟ 51

Ɫиέ ὨȲ ӱҒϤ4 Ṇ כ ᶁҠѿ ⇔ȲᵀRMSE иȲ ⇔ ЛὙ ȴ

ᴖRMSEᾼ ᶮȲѿүὧҵ◦ⱢẂȲӭ›ѝ ϱỮӑ▲ẞѿ ӱᾼѠהȲ ѿ ᾼ

ḕ6Њ ᾼѠהῶ Ȳ⁄֝ ӑכẞϱϯ Ԇᾼ ( 52)Ȳԛиέḕ ᾼ Ȳ

ӱӼצ и ᵀЛὙ ȲᴖӂѠếᾼ ᶮ ⱢὙ Ȳ RMSEᾼ )֝ד 53)Ȳ

ҏכ ֪Ȳ 54Ɫ›15Њ ᾼ оȲӼכЛҏ П ȴ 

ҵRMSE֯ױ ᾼ Ȳϯ ∟И ϱсȲҠ ṿӣ›6Њ צ Ȳ

55Ɫ   Пᾌ ц Ȳ М ӱ ›6Њ ֯׀ ᾼ Ȳᾌ ᴿѾӼẻ

оȲ ṿӣ›Ϛ П 6-12Њ ᾼ ẃ ᵂӐװ ᾼ›6Њ ȲᴿѾ Ɫ

֥ ( 56)ȴ 

Ӧὑ ᾼṆ Ḇ ֯ Ȳv› ᵓӣ›Ϛ ᾼ ẃ Ҭ ṿӣ3 ᾼṆ ẃ

Ȳᴖ3 Ṇ Ȳ Ӑṿӣ 3 Ȳṿ SPRDᶁ ᵅ(ϯ Ἤ )Ȳ╝Ḃӣ2 Ȳ֝

ᵓӣ›Ϛ ᾼ ẃ Ȳ 3 Ṇ ᾼSPRDЬᴿѾ ᵅȲᵀRMSEӼצ ᵅᾼ

ȴӦὑḆḂ ᾼ ᶁϫи ȲѹḆ ∟ᾼ иᵑⱢ15еṭц3еṭ έ⇔ȲӼЛ

ᾼ֝דצ ֥ȲҠ ȴᴖ֯Њ и (Ẃֽ Ѝ ȳ ♂ȳ )3 Ṇ

ӂᶁҏ ᾼ ᶮȲҠ ế֮ᶮ ứצ Ȳ ὑ∟ Пȴ 
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49ȳ2 Ṇ כ20 ц 2 Ṇ כ24 П RMSEц SPRDѩ (ϱҿȸүὧҵ◦ȳϱ

МȸὧḘ ȳϱҢȸ ṔȲϯҿȸ ȳϯМȸүὧȳϯҢȸϝּר) 

 

50ȳ2 Ṇ כ20 ц 2 Ṇ כ24 П RMSEц SPRDѩ (ϱҿȸ ♂ȳϱМȸ

ῧ ȳϱҢȸЊ Ȳϯҿȸ ȳϯМȸ Ѝ ȳϯҢȸ ) 
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51ȳ2 Ṇ כ20 ц 2 Ṇ כ24 П RMSEц SPRDѩ (ϱҿȸ ᴎȳϱҢȸ

ȲϯҿȸϝῖȳϯҢȸ  ) 

 

52ȳүὧҵ◦П RMSEц SPRDѩ  

0
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53ȳүὧҵ◦П RMSE( цӂѠế) 

 

54ȳүὧҵ◦П› 15Њ П RMSE 
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55ȳ   Пᾌ ц (2 ) 

 

 

56ȳ   Пᾌ ц (3 Ȳᵓӣ›Ϛ П ) 

2-2-2 3 ᾌ Ṇ  

Ὠ( 57ᴟ 59) ӱȲ έ⇔ ὑЄ иῺỴ ᴖṕ( ♂ȳῧ ȳ

ȳ Ѝ ȳ ȳ )ȲҠѿ Ɫ ֮ᶮᾼ Ȳ╝Ҡ ᵅRMSEȲᵀ֯

ṔȳүὧȳЊ ȳ ᴎȳ  ⁄ ȲẔМ֯үὧҵ◦цὧḘ ПRMSEцSPRD

ᶁꜙ ῺȲ ὑ ҟṿӣ Пиέ ὨȲᵀ֪ױ ◕ϡ П юȲ╥ᵡ֪
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Ḃ ᾼ …ȲỮ∕ ȴ ὨӼ ӱḕ ПSPRDᶁ ᵅȲӦὑ Ϯ Ṇ

֯ ứϱṳӑֽ›ϡ ṿӣ ᾬ ȳ ꜜ ȳ ֥Ȳᴖ ṿӣ›ϡ

֥Ȳ֪ױ ᴿ ᾌ Ṇ П ⇔ Њᾼ ᶮȴ 

 

 

57ȳ3 Ṇ ц 2 Ṇ RMSEц SPRDѩ (ϱҿȸүὧҵ◦ȳϱМȸὧḘ ȳϱ

Ңȸ ṔȲϯҿȸ ȳϯМȸүὧȳϯҢȸϝּר) 
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58ȳ3 Ṇ ц 2 Ṇ RMSEц SPRDѩ (ϱҿȸ ♂ȳϱМȸῧ ȳϱҢȸЊ

Ȳϯҿȸ ȳϯМȸ Ѝ ȳϯҢȸ ) 

 

 

59ȳ3 Ṇ ц 2 Ṇ RMSEц SPRDѩ (ϱҿȸ ᴎȳϱҢȸ Ȳϯҿȸϝ

ῖȳϯҢȸ  ) 
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֥› ϡ῏ПиέȲ έ⇔Ҡѿ ич╣ Ɫ ᾼ֮ᶮ(ֽ )Ȳᴖ Ғ

Ṇ כ Ҡѿ ҒSPRDȲṿӣ›Ϛ П 6-12Њ ᵂ Ϛ П0-6Њ Ȳ

Ɫӂ Ȳᵀ ὑ╥ᵡ ᵅ› ᾌ RMSEᾼ ᶮЬ ϚḔ ПȲᴖӭ›3 Ṇ ֯

и Ьҏ ᶮȲӼ ϚḔ ֪ȴ֪ ϱ ц Ṇ Ȳ∂ ═2 ц

כ24 Ȳ∕3 Ṇ ֯ и ҏ ᶮ ḟП›ԛᴩḆ Ȳᴖ ᾼṿӣѠהҠ ᵂ

ᴯԛ ȴ 

2-3 SMCцֵ ∂ ѩ  

Spherical Multiple-Cell (SMC)ṿӣww3_shel ᾌ Ȳ╝Ẕ Ҭ ṿӣ Ϛ έ⇔Ȳ

ᾎֵֽ Ϛ ȲЛ֝ έ⇔ṿӣЛ֝ᾼ ȴ 31Ɫ ӱ ȲҔ╗ ЄЊȳ

ȳѬ ȲẔװӇ ứḕ ᾼϱϯцҿҢᾼד Ȳᴕ SMC Ӈ

Ɫ ҙᾼ …Ȳ֪ױӐׁשṅ ϡ ᾼ Ȳв Ɫ0.1⇔Ȳҵ Ɫ0.2⇔Ȳṳ֝ ∂ ֵ

ѩ ПȲ 60Ɫϡ ПSMC иӁȴ 61Ɫ ᾼᾌ ѩ Ȳ 62Ɫ Пᾌ

ѩ Ȳ ӱϡ῏ ᾼ ṳЛὙ Ȳѩ ế Ȳ SMC ᴾ (ῶ3)Ȳ

SMCᾼӭᾼҔ╗ ḟ ⇔ ᾼ ȳЛ ᴕ ϱ ᴯȳ ע Ȳ֪ױ ắ

ὑ Ϛ П Ϥ ԈȲҠᴕ ṿӣѿ Њ έ⇔П ⱢѻȲԛ и ᴟ֝ד

έ⇔ȴ 

ῶ 3ȳSMCцֵ ἤѩ ῶ 

 SMC multi 

Grid points 61780 68241 

Initialization time(sec) 2.49 10.12 

Elapsed time(sec) 125.96 174.73 
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60ȳү ϡ SMC иӁ 



58 

 

61ȳᾌ ѩ (ϱ:SMC ϯ:ֵ ) 
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62ȳᾌ ѩ (ϱ:үὧҵ◦ ϯ:ὧḘ ) 

2-4 ᾪ Ϥᵂ о∂  

ᾪᾼ ц ֽ 30ἬӱȲӭ›Бᶙכᵂ оП Ȳ 63ц 64иᵑⱢ и

›∟П иӁȲиᵑӦ15еṭ иᴟ10еṭȲ3еṭ иᴟ2.5еṭȲ ’› Ở

ҠᵂⱢᾌ ᾼ Ԉȴ 
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63ȳ ›∟ѩ (ϱ:15km  ϯ:10еṭ ) 

 














































































































































































































































































































































