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Ϛ ̡  

1-1 ￼ ӭᾼ 

1-1-1 ￼  

֯ӻ 99ᴟ102ד⇔М ╟╜ Мצ ὑ с ὢ Ѭ ȲⱢϠ֪ вῂ

цӖ ╜Ἀщ ḳ ϩП Ḗѡ ḖȲצӇ ẁ П

ӭȲ╝ МҶ ᶝἬׁש Пɦ щ Ṇ ɧȲѿ П

Ὲ и ц ᶾ ȲẔМ֯ Ѡ Ȳ֯100דБ∂ ᶙכү ҳỂ 10еṭ

ц2.5еṭПֵ Ṇ Ȳᴖ10еṭᾼ ᾭ Ὠ֝ 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╥ֽױȴ 

Ṇ  (ensemble forecast) ᴞὑщ ȲӦὑщ ‍ ἤП

ȲϚ Ởᾼ Њ (Ẓ ῴỞᾭ ᾼ ) и Ғᴖ ЄȲ ᴖ Ӣ ȴ

ⱢϠᵌὢῴỞ Њ щ ᾼ Ȳ ҏṆ ᾼ ἘȴἬ Ṇ щ

╥Ԓ Ϛ ‍ ῺᾼῴỞᾭ Ȳ ∟ѿ֝דᾼ Ѡᾎế ה ֢ῴỞ ᾼ

щ Ȳ ֢ Ὠи Ɏdisperseɏᾼ ᾓȲᴷ ῴỞ щ ⇔ᾼ

Ȳ ᴖ ṷ ᾼ ӂᶁ (Ẃֽ ӂᶁ)ậ҅ Ϛᾼ ȲᵂⱢщ ᾼ Ὠȴ

ѿ∟Ȳד1990 ֵ щ ᴯȲ ӣṆ Ѡᾎ ᴩщ Ȳד ᾼׁשṅϷ ӱ

Ṇ ᾼ Ҡѿ щ ᾼ ϩȴ 

ὑ ‍ ἤ(weakly non-linear)ц ἤ(high dissipative)ᾼ Ȳᵀ ӻ

Фᵂӣц ‍ ἤᾼᵂӣ⁯╥ Ϥᾼ Ȳ ϡ῏ᾼЛ ứἤṿ ᾼ

ἤḆЛὔ ȲἏἏṿ Ϛᾼ ╓і ᾎ ẞ ᾼ Ȳ ᴖṆ ᾼ Ἐ֝

Ҡѿ ӣᴟ ᾼ ϱȲ ѝ ╓ҏẔЛ ẁ Ṿᾼ Ȳ֝ ἤᾼ ╓і

ḆҠ ֥ ҅ṿӣ῏ᾼ Ḗȴ 

ᶝ Л֝ᾼ ֯―ѿה ᴩ ᴯ Ȳ ᴕ ẞ ᾼ֪ ȲẔ

֥ ȳה ếиέ Ȳ ᾼ ᴩ ᴯ( Ѭ Ѭᴯ)ᾼ ȴ Мїᾼ
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ӱ Ṇ ᵛ╥ ֥ ה Ȳ ֥Б῀ᾼ Ȳᵒ ҏӔ

ᾼ ᴯ ȴ ᶝ֯99 ∂Б⇔ד100 ᶙכ ӱ Ṇ Ȳ֯ ᵉ

Ҡ ȳῧ ȳ ὧȳ Ѭȳ ᴫȳ ȳ ȳц 8 ᾼ Ὅ֯М

Ҷ ᶝ ҵᾼ ϱẁӖ ( 1)ȴ Ṇ ֯Ӑҳד М ᴩ∟ Ḇ

ᾼЏᵂȲ МїϱᾼṿӣᾭᾓȲ ᴩṆ ᾼḂ ғ ᾼ Ȳ Ϛ ᶙ

Ҡ ᾼ ӱ Ṇ ȴ 

ᴥе Ṇ ∂⇔ד99֯ ᶙכṳὑ1002דѣ1ѡ Ϥ eоὢ Ṇ Ϛ ᾪ

ᵛ ᾓ МȲ ҵὢ ῂ Є ȲϚדẃБצ ῏ȳ Ӗȳц ϱׁשṅ ᾼ

῏ч ὢ ᾼ ⇔ СΊứ( 2)ȴӐׁשṅ ὢ ᾼ═ ц ֥

Мїᾼ ḖЛ ᾼḂ Ȳ Ғ ҵȲẔֽ҃ҒϤᵛ ȳ ҠṼ

Ὼ ᴩ ᾼғ ȳц Ȳ ẁ ֻᾼ ᴩ

ᾼׄԓ ѿ сȲṳכⱢ ᶝЛҠἨ ᾼ ὢ ӭȴ 

 

 
1ȳМҶ ᶝ ӱ Ṇ  
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2ȳМҶ ᶝ ᴥе Ṇ  

1-1-2 ӭᾼ 

Ɫ ṿ ᾌ Ҡѿ ה ᾼЛ ứἤȲҠѿ ҏḆⱢ П ᾌ ᾭᾓȲ

ẁᵂⱢ ԏ ȳṮ ḳȳ ᴯ ȳ Ṷ ῏╟Џц ⇔ȳ Ӗц ᴥе

ᴩׄԓП ӣȲ ∂ ᵂ оṆ ᾌ Ṇ Ȳ Ṇ ᶾ ȳṆ ᾌ כ П

циὼ⇔иέȳכ иέᶾ ц ᴩᾌ Ṇ П Ȳṳ Ṇ ᴞ ạṆ

ᴩ ȴױҵⱢ֪ ПѬᴯ цӂ ᴥе ᾼᾌ ᾼ ḖȲ צ

Мїᾼɦ ӱ Ṇ ɧȳɦ ᴥе Ṇ ɧᶁ ᴩṆ ᾼ

цṆ ғ Ḇ ᾼЏᵂȲ֝ ү Ь צ ֵ ᴥе ѥ ᾌ Ȳ ╥ӑẃ

Ṇ Ӈ ᾼ ԉȲӼ╥ ᶝ≡ ẁᾼὢ ȴ 
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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 ȳү Ἁ ᾼ ȳ ᴩ ᾼ ạҏ цӑẃ Ỵ ϩ

ᾼ Ȳ ӱҏ ὑᾌ ᾼ й Ḗц ἤȲẂֽ֯Ӗ 8ѣ8ѡȲүד99

М ◦ἮἮ еҏ ›ἏүМ Ȳ ὰ ȲἬἅ300֤ ⅎᶁӂׄὂ

үМ Ȳ ṶԈ∟ẃ֯Ӗ 3ѣ8ѡד100 ṳеӁỗ ȲΉӔӻ Ȳ Ɫӻ

ׄ צ ҷȲẔМצ ᾓѠ Ȳ╓ҏБ ᴩׄԓ⁯ЬСѿὍᴩ

ҏ ȲᴖӖ ḆҒ ї֯ү ᾌ ȳ ц Ѡ ᾼ ᾓȴӖ 100

6ѣ11ѡắẞБד Ɫ ἤᵅ ɦ Ṿɧҵ ☼ᾼ Ȳ ϱ Ṽ −ЄȲ

Ӂ е ԏ ɦᴍ ɧȲ 178֤ ԏⅎӦӁ ҏ ∟25и Ȳ

ẞЄ Ȳ ȲЛ כ ϱ22֤ ⅎắ ȴ ӱȲṶ

ϱ Є 10 ȳ 12.5еѐȲ ᴥе ӱ10 2.3ᴏᾼצ צ) ᾌ )Ȳ

ҏ ‍ Ҡצ 3ᴏѿϱᾼЄצ ȴ ϱ ⅎὄ≤Ȳᴍ Ϛ ṳḥ᷉צ

ΌȲᴖ╥ ẞ ∟И ắ ⅎ Ȳ ҷ ȴ 

ᴖ ᾼ Ḗ( ẞϢӖӢỄ ׄԓ)Ȳ Ϛ ᾼה Б ᾎ

ṜȲ֪ⱢһБ ᾎҔ╗ ᾼЛה ἤȲ֪ױ Ṇ Ѡ ᾼׁשṅѿ о ₇ᾼҠ ⇔Ȳ

И ֮ ү 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 ᴯ( Ѭ Ѭᴯ)ᾼ ȴ Мї

ᾼ ӱ Ṇ ᵛ╥ ֥ ᾼה Ȳ ֥Б῀ᾼ Ȳᵒ

ҏӔ ᾼ ᴯ ȴ ᶝ֯99 ∂Б⇔ד100 ᶙכ ӱ Ṇ Ȳ֯ ᵉ

Ҡ ȳῧ ȳүὧȳ Ѭȳүᴫȳ ȳ ȳц 8 ᾼ Ὅ

֯МҶ ᶝ ҵᾼ ϱẁӖ ȴ Ṇ ֯Ӑҳד М ᴩ∟ Ḇ

ᾼЏᵂȲ МїϱᾼṿӣᾭᾓȲ ᴩṆ ᾼḂ ғ ᾼ Ȳ Ϛ ᶙ

Ҡ ᾼ ӱ Ṇ ȴ 
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1-2 вҵצ Ӑ Пׁשṅ ᾓ 

1-2-1 вṆ ᵂ о Ṇ  

ӭ› вṳ ԉᴶᵂ оᾼᾌ Ṇ Ṇ ȲҬ֯צЄ Ѡ צ ᴿᾼ Ṇ Ȳѿ

ϯ МҶ ᶝᾼṆ ᵂ о Ṇ ȴ 

МҶ ᶝὑ100ד∂ӴϠϚ Ṇ Ṇ ɎṆ ▐ ṓ 3ɏȲױṆ ṿӣ

WRF (Weather Research and Forecasting )Ϯ и ֝оᶾ ῴỞ Ȳԛ ꜜ

ếᾬ ᾎ Ȳ Ӧ Ṇ Ӣצ ѹ֥ ᾼṆ כ (ensemble member)ѿ

ц ₇Ɏֽῶ1ἬӱɏȴṿӣПWRFᾪӐⱢWRF v3.1.1ᾪȷWPS (WRF preprocessing system )

ᾪӐⱢWPS v3.2ȷWRFϮ и ֝оṆ ⁄ṿӣWRFDA (WRF Data Assimilation ) v3.2

ᾪȴṆ ṿӣϮ ᾭ ȲѬӂ έ⇔ ứⱢ45/15/5 kmȲ₣᾿ έ⇔ ứⱢ45 Ȳ ה

Ɫ30 hPaȴױṆ ḕ6Њ Ӣ20 Ṇ כ Ȳ ᴩ72Њ Ɏḕ3Њ ҏϚװɏȴ

ᴖṆ כ ӢѠהṿӣϠῴỞ ȳ ꜜ ế ה ȲẔМῴỞ ӣNCEP 

(National Centers For Environmental Prediction) GFS (Global Forecast System)Ȳ WRFϮ

иᾎҒϤ Ȳ Ӣ20 ῴỞ ȷᴖ ꜜ ⁄╥ӦNCEPԓ Ṇ Ṇ

(Global Ensemble Forecast System) ꜜ Ԉȷ ה ╥ӦЛ֝П ᾬה ᾎП

ứ Ӣȴ 

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 Aᾼ ᾓϯȲ ӢṶԈ B
ᾼ  

MAX  Maximum ḕ ϱȲἬצṆ כ ᾼ
Є ˍ Њ  MIN Minimum 
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3ȳМҶ ᶝṆ Ṇ ▐  

1-2-2 ҵᾌ Ṇ ᵂ о Ṇ  

(1).NOAA (National Oceanic and Atmospheric Administration) 

NOAA ᾼᵂ оṆ ᾌ Ṇ GEOWaFS (The Global Ensemble Ocean Wave 

Forecast System)Ȳ…ṿӣ NWW3(NOAA WAVEWATCH III® ) ה 2.22ᾪẃ∂ ԓ ᾼᵂ

о ȲẔה έ⇔Ɫ 1.25°x1.0°ȲṆ Ҕᵶ 11 Ṇ цϚ ᾌ ῴỞ Ȳױᾌ

ῴỞ …ṿӣҫϚ ᵂ о ứἤ(deterministic)NWW3 ᾼה Ȳᴖ 11 Ṇ ⁄

ṿӣЛ֝ᾼ 11 ẃ Ȳѿ Ӣ 11 Ṇ כ ȴ 11 ẔМҔ╗ 1 ᵂ

о ứἤ ȲẔ 10 ⁄ᵓӣ ṿӣ Ӣכᾎ(breeding method)і

ϤЊ ӢȲṆ Ɫḕѡ 12ц ,06 ,00)װ4 18Z)ȳḕװ 126Њ ᾼ Ȳ

Ṇ Бᴞ ד2006 3ѣӔהϱ Ȳᴖ ϱБצ 240Њ ᾼ Ȳӑẃ ҒϤᴟ 20

Ṇ כ ȴ 

Ṇ ᾼ ₇Ҕ╗ ц ᾼṆ ӂᶁ(Ensemble mean)ȳṆ иὼ(Ensemble 

spread)ȳSpaghettiиӁц иᵉȲ ҏ Ҕ╗ ȳӱἤᾌ ȳѻ ȴ 4

ᴟ 8Ɫѻ П ҏȴ 

∟ NWW3 ה 3.14ᾪ ֵצ ғ ∟Ȳ Ṇ ὑ ד2008 6ѣ Ḇ ᵀ

Ьӑ֯ ϱ ӱȲ Ӕ иҔ╗ έ⇔Ɫ 1.0°x1.0°ȳ20 Ṇ כ ȳṿӣṆ

ᶾ (ensemble transform)ẃ Ӣ ȳ Ғ 1 Ӧ GFS Пֵ ạ

(control run)ȳṿӣ bias-corrected ȳṿӣ›Ϛ runᾼ 6Њ ẃ ᾼ Ở

ȴ 
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4ȳᾌ ᾼṆ ӂᶁцṆ иὼ 

 
5ȳᾌ 1mᾼ SpaghettiиӁ 



8 

 

6ȳᾌ 9mᾼ SpaghettiиӁ 

 

7ȳᾌ Єὑ 1mᾼ иӁ 
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8ȳᾌ Єὑ 9mᾼ иӁ 

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

ד1998 6ѣ ECMWFБᶙכЄ ếᾌה ᾼה ֥ ȲECMWFᾌ Ṇ

Ṇ Wave EPSgramɎWave Ensemble Prediction System meteogramɏ…ṿӣWAM ה

∂ ԓ ᾌ ȲṆ Ҕᵶ 1 ạ ц 50 Ṇ ȲẔМ 50 Ṇ כ Ẕ

╥ӦῴỞЄ Ԉ Л ứᾼ 25 ố ֣ (singular vector) ӢכȲ ῴỞ ╥

ṿӣ ạ иέ ᵂⱢῴỞ Ԉ(ṳӑ )Ȳ֝ EPSԓ ᾌ ᾌה έ⇔ ᴟ 

24 Ѡ֣ế 30 ȴ2010דWave EPSgram έ⇔Б сⱢ 0.5°x0.5°Ȳḕ 6Њ

ϚװȲ Ἃ ᴟ 10щȲ ҏ Ҕ╗ 10m ȳ10m ֣ȳӱἤᾌ ȳ

ӂᶁᾌ֣ ( WMO цȲ ₇ᾼῶӱѠ֢צה ( 9)ᾼ иӁ

цӂ Ѡהȴ 10 ӱ 10щ Ϛ Ṇ Пѩ Ȳ М

ӱ Ȳ ֣Ӧᴫ ֣ᴫҖȲᶮכ  ӂᶁ ᾼᾌ ȲϷᶮ֣⁮כ Є

ᾌ ᾼᾌ иӁ(ẔМ ᴥ Ɫ Ϛ ứἤ ȲּמᴥⱢ ạ )ȴ 

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

╦ῺѾц Пӱἤᾌ ȲṳṿӣẔМENVISATцJASON-2ᾼ ᴩ ֝оȴ

ҵẔӼױ ENVISATцERS-2 ╦ᾼᾌ ᾌ ᴩӱἤᾌ ц ᾼ Џ ȴW

ҫẔӼ ╦ ц ⇔ ᴩ Ѡ ᾼ ȴ 
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9ȳ ᾼứ Ѡה 

 

ẃ ȸɽUser guide to ECMWF forecast productsɽ, Oct 2011. 

10ȳWave EPSgram Ṇ Ϛḟứἤ ה ѩ (Җ ,18 July 2011, 12 UTC) 
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1-2-3 ҵ ᵂ оṆ  

ҵ֯ ᵂ оṆ Ѡ Ȳּר ╜Ἀ֯ Ṇ П ╥Ӧּר Є ◦

П ◦ᶝ(National Ocean Service, NOS)֥ ᶝᾼ Мї(National Weather 

Serviceôs Environmental Modeling Center)ȳ ◦ᶝП Ỵ ⅍(National Ocean 

Serviceôs Coast Survey Development Lab)ȳ Ὥ Є (Princeton University)ȳцּר

(U.S. Navy)Ԛ֝ ῺỴ Ṇ  (Coastal Ocean Forecast System, COFS)ȴCOFSᴞ

8ѣד1993 Ởḕѡ֯ МїNCEPᾼCray ϱ ᴩּר ὧ ῺỴ ᾼ

Ѭ (Aikman et al., 1994; Aikman et al. 1996; Aikman and Rao, 1999)ȴCOFSṿӣϮ

ה רּ ὧỴҖ 30⇔ẞ47⇔Ȳᴫ 50⇔ вᾼѬ ȳ ⇔ȳѬᴯц ☼ȴ

ѿה Ὥ Є Є◦ ⱢѻȲẔ(POM)ה ԈⱢҒ֯ Ѭ П ȳ ⇔ȳц

ꜜ Ԉȴ ṷ ꜜ Ԉ╥Ӧ МїNCEPᾼEta-32Мѐ⇔Є ה

(mesoscale atmospheric forecast model)(Black, 1994; Rogers et al., 1998; Rogers et al., 1999) 

ẁȴ ᴄӼⱢ ה ꜜ ԈПϚȴ ה ᾼ έ⇔֯ Ỵ Ɫ20еṭȲ֯ῺỴ

Ɫ10еṭȴ₣᾿Ѡ֣ Ɫ18 П Ṇ ȲẔМᴟюϟ ╥֯100еѐѬ в(NOAA 

Coastal Ocean Forecast System, 2000)ȴ 

NOAAᵂ оᾌ ѻה ⱢNCEP ᾼWaveWatcḩ (NWW3) ה (Tolman, 1999)ȴ

NWW3ᾌ Ḃה ᾼWAMצ Ȳ(The WAMDI Group, 1988)ה Ғ ц

ᾼ Ӣц ȲѹḆḂ ה ᾎⱢMassively Parallel Processing (MPP)ӂᴩ ѠהȲṿ

ẔḆצ ὑ ה Ȳ ֥ Ϛ҅ П▐ ȴNWW3Бὑ20003דѣ Ởᵂ о ȴ 

COFSцNWW3Ꞌὑ1999ד щц2000דῴ╡ ѿ֢Ẓ ѣᾼ ◦֥ᵂ

(National Oceanographic Partnership Program)Ἤ ᵗᾼῺỴ ӱ (Coastal Marine 

Demonstration Project, CMDP)(NOAA, 2000)ȴCMDP╥Ϛ Ẓד ȲӦ ṅשׁ е⅍

(Office of Naval Research)ѻ 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 ȴ

COFS֯ CMDP М ẁῺỴ ПѬ ȳ ☼ц ⇔ ȲNWW3 ᾌ ה ẁῺỴ

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 ╥ӦCORMS(Continuous Operational Real-Time 

Monitoring System) Ϛ Ṇ П ȴױṆ Ҕ╗ȸМїהᾼ ậṆ ȳ

(dissemination)Ṇ ц Ṇ ȴẔМ Ṇ Ἤצ ᵛ ПѬᴯȳ☼ц

Ẕ҃ Ȳ כ ֥ ḖПЛ֝ Ȳה Ӧ ц Ṇ ᵛ ᴟṿ

ӣ 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 Riverȳ

Tacoma, WAȳChesapeake BayȳAnchorageȳTampa BayȳSoo Locks, MIȳHouston/Galvestonȳ

Mobile BayȳCherry PointȳSabine NechesȳPascagoulaȳGulfport 18 ᶁ Ṇױצ

ȴᴖẔМ֯New York/New Jersey HarborChesapeake Bayиᵑ ֥NYOFS (New York and 

New Jersey Operational Forecast System)цCBOFS(Chesapeake Bay Operational Forecast System)

Ṇ ȲỮẓצᵂ о Пה ғ Ȳ ẁ ԓ ПѬᴯȳ☼ ȴ

ᾬ ◦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 ◦ᶝ(National Ocean 

Service Center for Operational Oceanographic Products and Services) ᾼ  (http:// 

www.co-ops.nos.noaa.gov)ȲCO-OPSᾼѻ ԉ ╥ ԓ ᵂ о ◦ צכ ᾼ

ȴCO-OPS ∂ ȳּד ȳцּדᶾ ẁ ȳ ᴷц Ȳֽ ᴄȳ

☼ ȳѬᴯцẔ҃ ֥NOAA֯ ц ᴷ ԉ ᾼ Ỵ ₇цὢ ȴ

CO-OPS ẁϠᵂ 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 (Oceanor, 2000)ȴẔ Ѡ ṿӣ DelftѬᵓ ⅍ (Delft 

Hydraulics Lab)ׁש 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 ṅἬ(KNMI)Пשׁ 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 ᴩᾼɦү ᵛ ה (TSNOW)ɧȴ

ᴞӖ ד87 ү֯סṅȲשׁ в∂Ӵ ẒỴ ѿцϚ

ү ☼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 ȲᶁБ 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╗(1) ҵᾘ ԏ ׄԓ

Ṇ (2)ᴩ╜ ֥ ạׁש (3)ᾘ ᵛ ᶾ Пі ц (4) ᴥ

е ϱ ᾓиέȴ ϡד⇔ᶙכХ ӭȲҔ╗(1) ϱᵛ ᶾ Пі

(2) ֝оᶾ ᾼ∂Ӵ(3)ᾘ ׄԓ Ṇ П∂Ӵ(4) ᴥе Ṇ П

∂Ӵ(5)ᾘ ׄ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 ȴẔМᾼү ׄ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 ᾼɦү

Ṇ ɧðTaiCOMS(Taiwan Coastal Operational Modeling System)ȲҔ╗

П∂Ӵה ȳ ᾼ▐ ц ֥Ȳצ ү Ṇה и

ȳᾌ ȳѬᴯȳ☼ ц Ȳ ⁄ӦМҶ ᶝ ẁᵛ ȴ Ṇ

БὑӖ Ӵү∂ד92 цה ἤ ȲὑӖה ӴѬᴯ∂ד93 ȲӖה 94

ӴϮ∂⇔ד ԓ Ѭ ϩ ȲӖה ӴῺỴ∂ד95 ᴆ╬ᾬ ȲӖה ד96 כ

ᵛ П ӭ ȴ ᶾ שׁ ṅ М ї ֯ ∟ ד ⇔ ᶙ כ  

(http://isohe.ihmt.gov.tw/)Ȳ ẁ ȳ ȳῧ ȳ ȳүМ ȳүҖ 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 иדПЏᵂв ц›ϡד⇔БᶙכПв ֽϯȸ 

1-3-1 Ϛד⇔БᶙכПЏᵂ ӭцв  

(1).ᾌ ֵה (multi-grid)ᶾ П∂  

Ӑ Џᵂѻ ֯ѩ ṿӣ ֵ֣ ц ֣ ᾭ 60Њ П Ȳϡ

иᵑⱢ 0.25⇔ц 10еṭ έ⇔Ȳѹиᵑṿӣ NCEP/NFSц ᶝ 10еṭПиέ

ц Ȳ Ὠṳ ᶝ ц JASON2 ╦ ᴩѩ Ȳ֝ ṿ

ӣӂᶁ (BIAS)ȳᶁѠ (RMS)ȳד … (CR)ци ╓ (SI) ╓ о ЄЊȴ

ה иέ Ὠ ӱȲ ֵ֣ ϡ ᾼ Ὠ ⱢדῺȲӦὑ

Ὠ ֫ ᴟЄ ╝ ꜜ Ӽ ῺȲ Ϸṿ Ὠ ѩ ӂ Ȳϡ῏

Л ыЄȷᴖ ֣⁄֢ᴞ Ӵ Ȳ ὨắẞЛ֝ ᾼ ᴖ Ӣ ȲҠѿכ

ҏᴿѾ Лӂ ȴ ϡ῏ᴖṕȲ ᾼЛ֝ᴿѾ ЛЄȲѹ ᾼ ᶁ Ὼ

Ỵ ṾȲῺỴ и Ϡϝῖ ЄҵẔ ṳЛὙ ȴױҵֵ֪

Фד ᾼ ЛכБᴞᴩᶙה ҵϢⱢ ᵂȲ╝Ẕ―ᵓἤБ ֵȴ 

╦ ẁᾼϡ ѩ ȲNCEP/NFS ᴿѾ 10km ḆⱢ Ὼ Ȳ

Ϸ ṿӣ ֣ NCEP/NFS ᾼᾌ Ɫ ῺȲᴖ ֣ 10km ᾼᾌ

צ֪ Ṿᾼ ꜜ ԈȲᵀҠ ֪ ЄȲ ҏᾼᾌ ד
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Єȴ 

ҵⱢϠױ ṿӣᶝ Ṿ έ⇔֮ᶮ ὑ Ὠᾼ ⇔ȲӐׁשṅᵓӣֵ

Ҡѿ ẁᶝ ֮ Ɫ ᾼ (ᴕ ᾼѬ ֮ᶮ)Ȳ֝ ᵍ ֣ ᾭ

ᶧП ȴᵓӣ 2005~2009Хד RC01ц RC02 ֥П Ϛиέ Ȳ

Ҕ╗ 0.25⇔ц 0.05⇔(МҶ ᶝ SWAN Пה )ϡ Ȳ ᴕ ᴩᾌ

Пה ứц ѠᾎȲѩ צ ᴕ П ȴ Ὠṳ МҶ ᶝד

П ц JASON1 ╦ П ᴩиέѩ ȴ Ὠ ӱȲ֯ῺỴᾼ

ѩ Ѡ Ȳֵ ṿӣ П֮ᶮȲᴞ Ɫ Ȳѹᾌ ᴿѾ Ѡ

ȴᴖ ╦ ᾼѩ Ѡ ֪ П ЛЄȲ╝ֵ П Ὠ ЛὙ ȴ

ῶ҅ױ ӣ Ϛ ᴩṆ ȲҬ ᴩֵ Ȳᴕ ṾП֮ᶮȲ

Ϛ Ҡѿ с ᾼ ⇔ȴ 

(2).ῺỴSWAN ה П оׁשṅ 

Ӧ DelftЄ ѻ Пᾌ ה SWAN (Simulating WAves Nearshore)Ȳ ӣ֯

Ỵ֮ ȳ ᾜἨᾈЀ ῺѬ Пᾌ Ȳ ᴖ ҟ ֵᾼׁשṅᶁ╓ҏ(МҶ ᶝȲ

2006)ȳ(Џׁש Ȳ2007)ȳ(Ḉ Ȳ2006)ȲЛ ╥᾿ ṿӣ SWAN Ἠה ӦẔ҃Є

цה SWAN ᾼה ֥Ȳ֯ Ȳᶁ Ӣӂᶁ ᵅᾼ ȴ

SWAN ᾼה ạ ȲẔ֯ Ὅ ꜜᾼ ϱ ᴕ ẞ Ϥ ᾼϤ ᾌ

(incoming wave)ȲᴖӦ ҏᾼҏ ᾌ (outgoing wave)ậ҅ צ Ὅ ꜜἬ ứ

ᾼҏ ᾌ ꜜ ԈȲ╝ Пҏ ᾌ Њὑ צ ꜜ ԈП ứ ᵛ

ᾌ ᾼ ҷȲױ ᾌ ᾼ ᵅȴӐׁשṅ NWW3 SWAN ᾼה ֥ ᴩ

ᾼ έц ứ ḟѠ ȴ 

Ɫ ḟױ ȲӐׁשṅиᵑ NWW3ц SWANП Ϥȳ ạ еה

Ȳṳᵓӣ ц 10m/sḕּה Ἤ Пכ Ȳиᵑѩ ῧ ҵ ᴯП Ὠȴ

Ӧὑ NWW3ц SWANиᵑṿӣЛ֝П ѠᾎȲᵛṿṿӣ֝דᾼ Ϥц ạ

Ь ЛыϚצ ᾼ Ὠҏ ȲḆᴶᾓṿӣЛϚ ᾼеהȲ֪צױӇ ṿ ᾭ

Ὠ Є П ⱢϚ ȴӦὑ NWW3ṿӣ Tolman and ChalikovᾼеהȲ

ц 10m/sḕּה Ἤ כ П Ȳ Ὠ ӱṿӣ Janssen ϤеהцӪᾍ

еהҠѿ ẁ ṾПᾌ ц иӁȲҫ Пד2005 ȲױеהӼ ẁ Ṿ

П ὨȲḂ ᾌ ц ᵅᾼ ȴד Ӽ ẁ ᶝ ᴕṿӣȲᴖ

ᾪ SWAN ver.80.75ӼБẦᵗׄ ֯ ᶝ HPCП ȴ 

(3). Ṇ ᾌ Ṇ П  

Ӑ ӭѻ ᾌ Ṇ Ṇ ᴩῴḔ ȴ ᴕ GEOWaFSȳECMWF цМ
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Ҷ ᶝṆ Ṇ Ȳṳ Мї☻ Ђ ∟ȲӐṆ Ṇ П ᾘӣМҶ

ᶝ 20 Ṇ כ ᵂ ȴᴖᾌ ӣֵ ᾼ ѠהȲ

ѹЛ֝ ṿӣЛ֝ Ṇ Ἤ ӢЛ֝ ᾼ ȲҫӐׁשṅӼᶙכ 20 Ṇ П

( 11)Ȳ Мϱ Ɫ ȲМ Ɫṿӣ›Ϛѡḟứἤ ⱢῴỞ П Ṇ Ȳϯ

Ɫṿӣ ѡḟứἤ ⱢῴỞ П Ṇ Ȳ Ὠ ӱṿӣ›Ϛѡḟứἤ ⱢῴỞ

П ȲҔ╗ ṾПṆ и ⇔ȲᴖЛ֝ПῴỞ ԈἬ Пכ ֯24Њ вᵛ ҷȴ

ҫ Ṇ ȳṆ ₇цṆ иᵑה ֽϯȸ 

Â Ṇ  

ӑẃ֯ ᶝ (Fujitsu) Ȳֵ ṿӣ crontab ạȲṳӣ

submit jobᾼѠה ᴩ ȲҠӦṆ ᴞӦ Ὲᾼ Ȳ Ἤ ד ᾼ

ᴖṕ юȲѹ֯Ṇ П∟Ȳ ẃ Л╥ ȴ Ṇ

ѿ ạ֢ Ṇ П ȲԛᵓӣϚ ֢ Ṇ П ᴩᾭᾓȲṳ

ӭ›Ṇ П ᴩᾭᾓ Ȳԛה ֥Ἤצ Ὠכ ᴩ иέц

(NCL)Ȳᶙכ∟ԛ ᴩ ftp ҏц Ԍȴ֪ ᾼṆ ἤ Ȳ ᵍצṷṆ

ᾎֽ ҏᴖ ₇ ᾎ ҏȲ╝ Ṇ Ȳṳ ᴕӭ› ᶝṆ

ПṆ ȴ֯ Ԍ иȲӭ›ᾼ ᴩ ᶁ Ὠиᵑ ҏᴟ

WINSṆ ц Мї Ӵ serverṆ (ứ ᵔ )Ȳӑẃ ЄҠ Ϡ ҏᴟWINS

Ṇ ҵȲ Ԍᴟ ᶝ SILOṆ вȴ 

Â Ṇ ₇ 

₇ Ҕ╗Ɏaɏ Ӑ иέȲẂֽṆ ӂᶁȳ ⇔ȳ Ȳ

ҏᾼ Ҕ╗ӱἤᾌ ȳӂᶁ ȳѻ цᾌ֣Ȳ ҏᾼ ᶮҔ╗ ц ᾼ ҏȲ

Ӑ ᶮ ᴕ NOAA ц ECMWFП ц ᾼ ҏȷɎbɏ ᶮ ц ҏȲ ᵓӣ NCL

ц shell script ẃ ᶮᾼ ҏц ᾼ Ӣȴ 

Â Ṇ  ה

ה ӣ NWW3 ה 3.14ᾪᵂⱢᾌ Ṇ Ṇ ѻ П Ȳṳה

Ϯ (0.25⇔ȳ10еṭц 2.5еṭ) ᴩ ֣Пֵ Ȳӑẃ Fujitsu

ȲꜙѹҠᴕ ϡ ᵛҠ(10еṭц 2.5еṭ)ȴ ϩᴖṕȲNWW3Б

ᾛ ӣὑԓѷꜜᾼ ᾌ цṆ ȲӐׁשṅ› ӼБиέֵ П

⇔Ȳӑẃ ӣὑṆ Ṝѿ ẁḆⱢ ᾼ ȲҠ ẁֽ ᴥе ȳ

ц ṶЏ П ӣȴӑẃϷ ∂Ӵֽ› Пᶾ ╓ (BIASȳRMSȳCRȳSI)ẃ о

П ⇔ȲᵂⱢӑẃḂ П ᴕȴ 

ⱢϠ᷄ҏ֥ ᾼṆ כ Ȳ ᴩ иέẃᵒ Ṇ כ ╥ᵡ֥ Ȳ
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ᴷṆ ᾼ ╥ᵡṜ ȲҠᵡ Є ⇔ Ҡ ᾼ Ӣ Ȳ ӣ Talagrand 

Rank HistogramȳṆ иᶡ member equallikelihood Ѡהȴ ӣ ҟὧҖủ

ц ֢Ϛ ѣᾼ ᴩ ᴷȲṳ ╦ ц ᵂ (true)ȴ֢Ṇ

иȲ ∟֯ ◕ ҠЛӇиέ( иέᵛҠ)Ȳ ᵂ о ᴩϚ◕ 

∟ԛ ᴷ╥ᵡ ȴ 

 

 
11ȳ ♂ ПṆ ѩ ᴥȸṆמּ) ӂᶁȲ ᴥȸ Ȳ ᴥȸиέ ) 

(4). ӱ Ṇ Ḇ  

֯ ӱ Ṇ Мṿӣ῏Ҡѿ ӱ 34 ᾼ ȳ ếи

έȳ ếиέҒ ה ȳц Ӕ∟ ếиέҒ ה ᾼ ᶧԝ ȴṿӣ῏ṳҠ

ậЛ֝ᾼ цה ᴩϱ ᶧԝ ᾼ ӱȲѿц Ϛ ᴩ ᶧԝ

ᾼὍЄ ᾼ ӱȲҫҠ ӱ ԝ֙ Ѭᴯῶȴ 
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Ṇ ѻ ғ иכҳ ӭȲ Ϛ ӭⱢ ᶧԝ Ἤצ ᾼ ӱ Ȳ֝ Ϸ

╥Ṇ ᾼ ( 12)Ȳ Ҕ╗ϠҫϚ ӭᾼ ạЮ Ȳ ╥ ᶧԝ Ӣᾼғ

ȴӦὑ ֯ ᴩ ה ᾼ ṳЛỆứȲ֪ױ ғױ ҠⱢ ᴞ

ᴩ ᶧԝ ∂ ᾼ ᶧȲѿ ’ Ҡѿה ậẞ вБ ֻᾼ

ה Ὠȴ ֯ Ғ ֥ ᵛҠṶԒ ғױ ֻ ᶧԝ Ȳ

ѿ―֯ ӱ Ṇ ҠѿӴᵛ Ἤצ ᾼ ᶧԝ Ȳ █Ϛ

ᾼ Ȳ Ҡ ᾼ Ȳה ӱ ᾼ ᶧԝ

(Ҡԛᶝ ὍЄ) ḕги ᾼ ᴯ ( 13)ȴ Ϯ ӭ╥ Ѭᴯ

ᴷ ῶᾼᴞ Ӣ ӱғ Ȳ ғ Ӣӑẃ 12Њ ȳ12ц 24Њ ȳ24ц 36Њ

Ἤצ Є П ц П Ѭᴯῶ ѿцԝ֙ғ ( 14)ȴ ҳ ӭ╥

Ѭᴯᾼ ғ Ȳᵓӣ Мї ҏᾼ Ἤה

ҏᾼ ѿц ц ᾼѬᴯȲиᵑה ᴩϮ ᵛӂᶁ (BIAS)ȳᶁ

Ѡ (RMS)ȳцד … (CR)ᾼ Ὠכ ӱ( 15)ȴ 

ⱢϠ Ӣᾼ ȳῧ ȳүὧȳ Ѭȳүᴫȳ ȳ ȳц 8

ẞ╓ứᾼ ҵᴻὢ ϱ(mmc.cwb.gov.tw)Ȳ ᵂצ ᶧМϷ∂ Ϡ ftp᷅

װ Ȳ Ҡѿ ὔᾼ ד ᾼ ҏẞ ᶝ МїȲ Ϛ Ӗ Ҡѿ

ד ᾼ Ȳѿц ṮḳּדᶾׁשṅМї Ṯḳ ḳḟ ῏Ҡѿ ֥ ӣȴ

ṳ⇔ד100 ҒϠϚ Є цҒϤҠѿᴞᴩה ԉ 8 ᾼ

ᴩ ᾼғ ȴ101כ⇔דὨ Ὑֽϯȸ 

Â Ḃ ậ ᴯᵿц ᴯ 

ӦὑМҶ ᶝ Ḃ Ȳ Ԓ Мї Ὂ ẞЛ֝ᾼ ⅍Ȳ֪ױ Ԓ

ӱṆ Ἤ ậᾼ ה Ӧ ẃᾼ 141ᴻὢ ẞ 97ᴻὢ ȴ

ᾼ Ӧ Мї֝ЧẦᵗ ᴩȲ ᾼה Ὠ Ϥ ᾼ ϷӦМї֝

Ч ḂȲ ᵓᶙכȴ֯ ה Ḃ и⁄Ӧ ᴩȲӦὑ ᶙכᾼ ῶ Ȳ

и ᴯ֤ Ϸצṷ ᾼ Ȳ֪ױ ה Ḃ֯ ậ ᴯ Ϸ ȴẓ Ѭ

ᴯɦ Ӕ ɧ ᴯᾼ stfcs ῶ Ϸᴞ 141ᴻὢ ẞ 97ᴻὢ ȴẔМ ol ᴯ

╥ӣ֯ Ӕ ᾼ Ȳᴖ dl ᴯ╥ӣ֯ Ӕ ếиέ ᾼ ȴ ᴯ

ᵿ ◕ БᶙכȲ Ϸצ ẞ 97ᾼ Ȳ Ԓ ֢׀ ד

цЄ ᶹ ᾼ stninfoѝֿ Ϸ Ϥ 97ᴻὢ ᾼ М Ϛ ȴ 

Â Ṇ Ю Ḃ 

ӦὑṆ ғ Л ҒȲⱢṮѦ ┬ ┬ ȲԛҒϱ ԒЮ ӣẞצ Google 

ChromeЛד ᾼ ׀ ╓҆Ȳ ֯‍ IE ϱṿӣ ѡצ ứ ᾼᾭᾓȲ
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ױ֪ ⇔ד101 и ∂ иᾼѡ ứи ẃȲҫҵҒϤ ᵒה ╥ᵡБצԒ

ϤἬ Ӣᾼ ȲИ ד ᾼ┬ ֽɦ (zip)ɧȳɦ ‍

(zip)ɧȳɦ ᴟṮḳМїɧȳɦ Ѭᴯᴷ ῶɧȳɦ ɧȳцɦѬ

ᴯ ɧ ȲЛ ֽἬӱ ὑ ᾎṿӣᾼᾭ ȴ101 ⇔ד צ ֥ᶝв╓ӱ

ц ẞ╓ứᾼᴻὢ МȲҫӦὑ Ϛ цה Ғ ậғ

Ȳ֪דױ ᾼЮ ϷצЄ ⇔ᾼ Ḃ( 16)ȴ 

 
12ȳ ӱ Ṇ ạЮ  

 

 

13ȳ ᶧԝ ӱ ᶝ ὍЄᾼғ  
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14ȳ Ѭᴯᴷ ῶ  

 

 

15ȳ ᶧԝ ӱ  
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16ȳ101ד⇔Ṇ Ю Єצ ⇔ᾼ Ḃ 

Â ᴟ ṮḳּדᶾׁשṅМї 

Ӂ Ȳ ӱ Ṇ ḕװ ᴩᶙכἬ Ӣᾼ ᶧԝ ẔМᾼ

ϥ  ( ȳῧ ȳүὧȳ Ѭȳүᴫȳ ȳ ȳц )Ȳ ẞᶝв ứᾼ

ѿ― ӱ֯ ҵᾼ ҵȲ ∂ Ϡ Ϛ┬ ẞ ṮḳּדᶾׁשṅМї╓ứᾼ IP

ц ֤Ȳѹ ה Ɫ png ȴ 

∂ ᾼѠה ֯ ԒᾼЮ Мї ɦ ᴟṮḳМїɧ┬ ֽἬӱҵȲṳ

Ғ ASP ―ѿה ᶝвԉᴶ ꞋҠ Ṇױ ѿ ftp ᾼѠהᴞ ẞ

ṮḳּדᶾМїȴӦὑẔМᾼ IPᴯ ȳ ӭ ֤ ȳц ה צ Ȳ֪ױ

Ṽצ Мїᾼ Ḗ ᴩ Ḃȴ ῺϚװᾼḌ ϱ Ȳױ ғ

БӔ ᵂȲ ֯ ᴩᶙ ӱ Ṇ ∟Ҭ Ԓ ϤἬצ Ӣᾼ ∟Ȳד

┬ ᵛ Ϥᵂӣᾭ Ȳױ Ҭ ┬ ɦ ᴟṮḳМїɧᵛҠᴞ ϱ 8

ẞ ṮḳּדᶾМї╓ứᾼ IPцӭ ϯȴ 

Â ᵫ 

ӱ Ṇ ḕủ ҏ ᵫȲӦὑḕװ МҶ ᶝ Мї

ᴩṆ ∂ ד ᵂ Ꞌצ נּ Ȳṳ֯ Ӓ ᵫМ ӱ Ṇ

צ П נּ иủ֥ẆכϚ ῶȲѠ― ▲ ȴ 
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(5). ᴥе Ṇ Ḇ  

101 ֯⇔ד ᴥе Ṇ Ḇ Ѡ Ȳ═ ᴩ ᴥе Ṇ

ḕѡᾼӔ ᵂṳẦᵗ ᴩ ◕ᾼ ЏᵂȴḆ ᴥе Ṇ в

ȲḂ БҒϤᾼ ᵛ ӱғ ҵȲϷᶙכ ᴥе Іכὰв ᾼ∂

ҏȲ ▐ Іכὰᾼҵ ᴯҠѿ−ᶶᾼ ӱ ᴥе ᾼד ȴ 

ᴥе ᾓṆ ֯ ∂⇔ד99 ᶙכṳὑ ד100 2ѣ 1ѡ Ϥ eоὢ Ṇ Ϛ

ᾪᵛ ᾓ МȲ ҵὢ ῂ Є ȴ101 ד ∂ Ӕ ᾼғ

ҵȲṳ ҒϠҳ ᾼ ȴ ◕ ᴥе Ṇ Ѡה╥ṿӣ

ẞМҶ ᶝ ∟Ȳ֯ҿ ɦ ɧȲ ∟ ậɦ ᴥе ɧ ᵛ

Ҡȴ ᴥе ᾓṆ ֽ 17ἬӱȲ֯ҢѠϯἮ ᴟ 10

ᾓв ( 18)ȴḕ Ҡԛ ậ ◕Ȳѿ ᴟ е ⱢẂȲ иⱢ Ϛ ◕ẞ

ҳ ◕Ȳ Ҡ Ϛ ◕ḕЊ ᾌ ȳᾌ֣ȳ ц ֣ ȴṿӣ ◕ϯἮ

Ҡй ϯϚ ◕ ȴ 

 

 

17ȳ ᴥе ғ Ṇ Б Ϥ eоὢ Ṇ  



23 

 

18ȳ ᴥе ᾓ Ϛ ◕▲ Ὠ 

ᴥе ғ ҵὢ Б ᶶ ẒדȲ Ṇ ṳ ҏ ԏ ɦᴍ ɧ

Є ϢṶԈȲ֯ ד100 11ѣ 10ѡӻ װ1483 Ϸ ὑ ᶝἬ

ᾼ ᴥе Ṇ Ȳ֯ ϱⅎ Пׄԓ СΊứȴ101 ═⇔ד דצ

῏ц Ӗ ὢ ᾼ ⇔ СΊứ ∂ ȴ 

֯ ⇔ד101 ═ Ṇ ᾼӔ ᵂҵȲ ḆḂ ה ҏ Ϥ ᾼ ᶧȲ

ṳ Ғ֢ Ṽ ғ Ȳ Ṇ ᴞ ᾌ ᾼ ᴩ

ᾌ ᾼ ȴ ᴥе Ṇ ҏП HTML)ה )Ϸ כ Ȳה

ḕщᴞ ẞМҶ ᶝ╓ứ МȴױҵϷᶙכὑМҶ ᶝ HPC ∂ ᴥе

ᾌ Пה Ṇ Ȳṳ ҏ ᴥе ᾌ ה ὢ Ṇ ḕѣ ȴ

101 כϷᶙ⇔ד ᴥе Іכὰв Ϥ ᾼ∂ ҏȲ ▐ Іכὰᾼҵ ᴯ

Ҡѿ−ᶶᾼ ӱ ᴥе ᾼד ȴ101כ⇔דὨ Ὑֽϯȸ 

Â ᵶᵛ ϱ  

101 Ἃ⇔ד Ԓ›ד⇔ᾼ∂ ȲӔהϱ Ϥ ᴥе Ṥ  Ὼᾼᵛ ᾓ

Пᾌ Ɏᾌ ȳᾌ֣ɏц Ɏ ȳ ֣ɏ ὑ ᴥе Ṇ Мᵧ ȴᵛ

ậᴞ ȳ  Ὼ ᶝᵛ ᾌ Ἠ ᾼ ҵȲ иᵛ ậᴞӻ

Ἤשׁ ᶾ ṅМїȴṆשׁ ֯ ẘ›ϮЊ ᾼ 24Њ

ϚẆ ӱὑṆ Мȴᵶ Ṥ ᵛ ᾼ ᴥе Бὑ ד101 6ѣ 1ѡӔה

ϱ ȲМѝ Ὠֽ 19ἬӱȲ ѝ Ὠֽ 20Ἤӱȴ 
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19ȳМѝ ᴥе (ᵶᵛ )  

 

 
20ȳ ѝ ᴥе (ᵶᵛ )  

Â ה ҏ ᾿ Ϥ  

ֽ 21Ἤӱ ⇔ד101 ḆḂ Ԓᾌ ה Ὠ Ϥ ᾼѠהȲ∂Ӵ ᾼ

Ӣ ᶧȲЛԛ Surfer ц ASPᾼ ה ᾌ ה Ὠ Ϥ Ȳᴖ╥∂

VB.NET ᾿ה ậ ᾼѝֿה ҏ ∟ Ϥ МȴӐ ᶧБ ֯ 61.56.11.135
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ᴻὢ ϱᵂ о ҅ Ԓᾼ ϤѠהȴ 

 
21ȳᾌ ה ҏ Ϥ ᴥе ☼  

Â Ӕ ғ ∂  

ⱢϠ ᾌ ֢֯ Л Њὑ ᾼ Ȳ101ד⇔∂

ᴥе ֥ ᾼ Ḃғ ȴ ӔᾼѠהиⱢῈ ᾼ Ӕ ᾼ

Ӕ ֽ 22Ἤӱȴ֯ 61.56.11.97ᴻ ὢ ϱᾼ ᴥе МⱢϠ Ἤצᾼ Ӕ

ױ֪ Ғ wavehadj00ẞ wavehadj23 ᴯּנ Ȳ צ Ғ wavehobslц wavehobsr

ᴯּנ ᾼ ȲṿӣῈ иѠה Ἤצ ṳҒϤ МȲצ

ᾼ ῶ ᵛҠ ԉᴶ ᾼᾌ Ӕ∟ Ȳѿ―ѡ∟▲ Ἤ ȴד ᾼ

Ӣ ױ֪ה ᴩЄ ḂȲ updateד ᴯҵṳ ∟ᵧ ᾼᾌ ȴ 

Â Іכὰ XML в ∂  

Мїὑ צ⇔ד101 Іכὰ е ∂ Ϛ ІכὰṆ

Ȳ ṿӣ Flash∂ Іכὰв ậ XML ᾼה Ϥ Ȳṳ∂ Ϛ ᴥе

в е ᾼ כ XML ᾼה ȴӦὑẔ҃ה ᴥе ֯∟

∂Ӵ Іכὰ Ȳ֪ױἋ Іכὰ ᾼ Flash Ȳ Мї

њ∂ Ẕ҃ ᾼ Іכὰ ȲᴖẔἬה ᾼ XML ȲӦӐЏᵂ ᶙכ∂

ẃᴞה Ӣȴ 

NWW3

VB.NET

VB.NET
HTML

DOS
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22ȳ Ӕ Ѡהӱ  

 

Â Ὠ  

Ӧὑ ᴥе ᾼ ӱБ ֥ϤМҶ ᶝᾼ Ȳ֪ױ ḕЊ Ӣᾼ

∟ ẞ Мї╓ứᾼᴻὢ ϱȴṿӣ᷅װ ᾼѠה ᴩ 7 zip цה ftp

Ȳɔה ӣ ֯ḕЊ ╓ứᾼ ẞ 172.17.66.1ц 172.17.66.2ᴻ ὢ

ϱȴ ᾼ Ҕ╗Мѝц ѝ 10 ᾼ цד ᾼ ЊᶾҾ ȴ 

Â  

ᾼᵂ ☼ ẞ ֵ֮ѠȲ Ӑצ NWW3 ᾌ דה ᵂ ᾼ Ḃȳ

ѝֿ Ӣ Surfer ᾼה Ḃȳ Ϥ ASP ᾼה Ḃȳц Ӣ ᾼ VB.NET

ᾼה Ḃ ȲӦὑ֯ Бד101 Ḃ Ϥ ֯ױȲ֪ה NWW3 ᾌ ה ҏ Ḃ

∟Ҭ Ḃ Ϥ ц Ӣ ᾼẒ VB.NET ᵛҠȴ֯ה NWW3ᾌ דה

ᵂ ᾼ ḂѠ Ȳ Ԓ Ḃ NWW3ᾼ input ᴞ Ӣ Ȳה Ғ ȲṳⱢ

ѡ∟Ҡ Ғᾼ Ὲ Ȳ ∟ Ḃ ה NWW3 ᾼ ҏ ה ֥

Ԓṿӣᾼ SWANᾌ  ȴה

֯ Ϥᾼ VB.NET ה ԌȲѻ ֥ ᾼ ҏḆḂ ȲӦὑה ֯

12 

LEFT RIGHT

0
1

2
3

4
5

6
7

8
9

10
11

12
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ԚḆḂכ ҏ 131 Ȳ֪֯ױ Ԍ ḕװ› 131 Ȳṳ Ғ ᾼЄЊṳ

ứⱢ Ԛ ᾼ ȴ֯ ᴥе HTML Ӣᾼ ה иȲ Ғ ᾼ

ȳ ᴩ ᾼ Ӕȳ Ғ ᾼ Ӣȳц ḆḂᵒ ╥ᵡ҉Ṝᾼ

ה ȴ 

ҳ ֯ 12ѣϱ Ȳ 23ẞ 26 ӱ ᾼ Ӱ Ѝ ȳ Мӂ ȳ ὧ

ȳц∟ ҳ ᾼ ᴥе ȴ 

Â ᶝ HPC ∂ ᴥе ᾌ Пה Ṇ  

HPCׄҵ έɎ10еṭɏᾌ ה Ṇ Бὑ 4ѣἉ∂ ᶙכȴẔ ֯

NCEP/NFS(0.25⇔) JMA(0.25⇔)ᾼ ה ὨЛ ᴩ ԌȲ֯ nest10еṭ(NCEP/NFS)

ᾼ ה ὨҔ╗ ҏц ҏ’ ᴟW8Ȳ֯ nest10еṭ(JMA)ȳMulti(Ϯ

NCEP/NFS)ȳц Multi(Ϯ JMA)ᾼ ה ὨҔ╗ ҏц ҏᶁ ᴟW8Ȳṳ֯

ѣᵔ ȴ 

Â ᵫ 

ᴥе Ṇ ḕủ ҏ ᵫȲӦὑḕװ МҶ ᶝ Мї

ᴩṆ ∂ ד ᵂ Ꞌצ נּ Ȳṳ֯ Ӓ ᵫМ ᴥе

Ṇ צ П נּ иủ֥ẆϚ ῶȲѠ― ▲ ȴ 

 

23ȳ Ӱẞ Ѝ ᴥе  
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24ȳ Мẞӂ ᴥе  

 

 

 

25ȳ ὧẞ ᴥе  
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26ȳ ∟ ẞ ᴥе  

Â Ṇ Ṇ (Fujitsu) 

Ӑד⇔Ӽᶙכ HPCἬצ ᾌ Ṇ ᴟ ᵂ ӂү(Fujitsu)ᾼЏᵂȲᾌ

Ṇ Ҕ╗ 0.25⇔ (NCEP/NFS )ȳ0.25⇔ (JMA )ȳ10еṭ ᾭ (10

еṭ Ȳ ꜜ Ԉẃᴞὑṿӣ NCEP/NFS П 0.25⇔ )ȳ10еṭ ᾭ (10

еṭ Ȳ ꜜ Ԉẃᴞὑṿӣ JMA П 0.25⇔ )ȳϮ ֵ (NCEP/NFS

ȳ10еṭ ȳ2.5еṭ )ȳϮ ֵ (JMA ȳ10еṭ ȳ2.5еṭ )ȴ

ҫӼᶙכ NCEP/NFS ȳJMA ȳ10еṭ ȳ2.5еṭ ᴞ о ậṆ П

Ṇ Џᵂȴ 

1-3-2 ϡד⇔БᶙכПЏᵂ ӭцׁשṅכὨ 

(1).Ṇ ᾌ Пכ ∂ Ѡᾎциὼ⇔иέ 

Ṝ ᾼ Ӑ ц Єᾼиὼ⇔ⱢṆ ᾼ ԈȲṼ Ϛד⇔ПṆ כ

ῴḔ ȲẔṆ ᾼẃ ᾿ Ἥ ᶝПṆ Ȳѹ ӣϡ

ᾼֵ Ȳ╝Ӑ Џᵂӭᾼ֯ ẔṆ כ ᾼиᶡ⇔╥ᵡṜ ȲҠᵡ Є ⇔

Ҡ ᾼ Ӣ ȴ 



30 

Ӑׁשṅ ד2012 1~2ѣ(ὧҖủ )ц 8ѣ( )Ȳṳ ◕ПМҶ

ᶝד П ᵂ ȴᵓӣ П ╓ ẃ ᴷ֥ ᾼṆ כ ȲҔ╗

Talagrand Rank HistogramȳRoot Mean Square ErrorɎRMSEɏцṆ иᶡ(SPRD)ȳmember 

equallikelihood ȴ 

ѿ ᶝҵ ϡ П ὨⱢѻ Ṇ כ П Ṽ Ȳ ṿӣ Tolman & 

Chalikov(1996) Ϥе֯ה 1~2ѣП ὨỮṾȲᵀ֯ 8ѣ Ὠ ЄȲ֪ױ

ҫ ӣWAM4еהц Rascleц Ardhuim(2013)דП ứȲṿ 8ѣ ὨỮṾȲᵀ

֯ 1~2 ѣП Ὠᵛ Њȴ╝∂ ṾПṆ כ П ֥ѠהⱢ ậЛ֝е֢ה 10

Ṇ כ ȲҠѿ SPRDȲϭҠѿ֝ Л֝е֯הủ ц ṾП

RMSEȲṿ RMSEцSPRDП ЊȲҠ ПЛה ứ֪ ( 27ц 28)ȴ 

  



31 

                         Wind                             wave 

 

 

27ȳ2012/1~2ѣ U10цӱἤᾌ П ӂᶁṆ ╓ (ϱȸThe member equal-likelihood

МȸTalagrand Rank HistogramsϯȸRMSEц SPRD) 
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                         wind                             wave 

 

 

28ȳ2012/8ѣ U10цӱἤᾌ П ӂᶁṆ ╓ (ϱȸThe member equal-likelihood

МȸTalagrand Rank HistogramsϯȸRMSEц SPRD) 

(2).Ṇ ᴞ ạṆ  

Ṇ Ҕ╗ ᾼ ậȳṆ ц ₇ ҏȲױ и֯∂ Ṇ ᵛ ṶԒ

ȴᴕ ᶝṆ ᾼ ᵂ ᾓȲ Ṇ ӭ›…ḕѡϡװ(00UTCȳ12UTC) ᴩṆ

Ȳ ◕ⱢϠ ᵍ ᾼ ѽȲẔМ иṆ נ Ȳѿ 00UTCⱢẂȲ

֯ 07UTC Бԓ ᶙכ Ȳӑẃ֯ Fujitsuϱ Ҡѿ֯ 5:30UTCᶙכԓ

ȲѹЛ и᷅ ᴩȴ╝ ὑᾌ Ṇ Ṇ П ậֽ 29ἬӱȲᵀ ᴕ ẞצ
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Ҡ צ иṆ ӑᶙכᾼ ᶮҏ ȴ 

ᾌ Ṇ Ṇ П ᴩ☼ › ȳṆ ц∟ ᾼѠה ᴩ( 30)ȴ

› Ҕ╗› П ậ ц Ϥ Ԉᾼ∂ Ȳᴖ֢ Ṇ и ѹ ֢ᴞ

ӴȲ֢ ӭ ӭ› ậϡ ᾼṆ ȲԒ ậ 45еṭ Ȳԛ ậ 15еṭ

ȲṼᶧ כ ה ᾼ Ȳᴖḕ ᾼ ậꞋ ϯּנ ȲѿᵂⱢṆ ậ ứ

ᾼ ᴕṼ ȴ 

Ṇ Ҕ╗֢ Ṇ ᾼ ц∟ Ȳӑẃ ѿ shell script fileӉҔϚ submit 

jobᾼѠהẃ ᴩȲṼ ҟ ю Ӣҷ ᾼ ᶮȲḕ Ṇ ₇֯ᶙכ ∟

Ễ֤ȲẂֽҒϤṆ ᾼ Ȳ01҅ῶ 1 Ṇ ȳ20҅ῶ 20 Ṇ Ȳ ∟ᾼ

֥Ҡѿи ҏ Ṇ ₇ȴᴖḕ Ṇ ₇֯ ᶙכ∟Ӽ ֢ᴞṿӣ NCL

ҏȳ Ӣ Ȳԛ ftpᴟ╓ứᾼ ц׀ ӱȴ 

∟ ⁄Ҕ╗֢ Ṇ Ὠᾼ ֥иέȳ∟ ȳ ҏȳ Ԍ ҏ

ц Ḗᾼ ҏ(ẂֽWINS)ȴṆ ѻ ֯ Ӣ ₇Ȳ ֥ἬצṆ

ᾼ ὨҒѿ иέц Ȳӭ› ∂ӴҫϚ ӭ Ȳᴞḕ Ṇ Ở∟Ȳ

ᵓӣ цshell script fileḕ Ϛ◕ ҟ ậЛ֝ӭ ᾼ Ὠ Ở ᴩ иέȲ

Ἠ῏ᴕ Ӧḕ Ṇ Ὠ copyϚԌᴟ ֥ᾼӭ Ȳ֝ ᵓӣ ц shell script file

ḕ Ϛ◕ Ὠ Ở ᴩ иέȲӑẃ ֯ ∂ ᴷ ֕ḟứ ᴩᾼ

Ѡהȴ Ҡ צ иṆ ֪Ɫ█ṷ ֪ ᾎᶙכ Ȳ ֯ Ὠ∟Ȳḟứ

  Ȳ ậ ạᾼѠהȲ █   ∟ᵛ Ở ȲиέБ ᶙכ

ᾼṆ Ȳ Ӣד ᾼ ₇Ȳṳ ֢ Ṇ ᾭ ׀ ▲ѿᵓ∟ ᴩṆ ứἤᾼ

ȴ 

Ϛדᾼ ц ȲṆ ₇Ҕ╗ȸ 

Â Ӑ иέ 

ẂֽṆ ӂᶁȳ ⇔ȳ цҠ‒⇔ Ȳ ҏᾼ Ҕ╗ӱἤᾌ ȳӂᶁ

ȳѻ цᾌ֣Ȳ ҏᾼ ᶮҔ╗ ц ᾼ ҏȲ Ӑ ᶮ ᴕ NOAA ц ECMWF

П ц ᾼ ҏȴ 

Â ᾓ╓  

ᴕ ὑ ѿцὧҖủ Ȳ∂Ӵ ᴷ╓ ȲẂֽ freak waveᾼ Ӣ

(ᵓӣ Benjamin-Feir indexȲᴕ ᾌ ᾼ׆ ⇔ ᾌ ᾼ׆ ⇔Ἠ ⇔)ȴױ иᾼ

ғ ֯ ᾪᾼ NWW3 ver4.x( 2014.1 Ӂ)Ҡ ᶙכȲự Ҡ᾿ іӣȲӼ

Ἠ╥ МїẔ҃ ỗ ПׁשṅכὨ ᴩḂṏ Ϥᴟ NWW3  Мȴה
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Â ᶮ ц ҏ 

ᵓӣ NCLц shell script ẃ ᶮᾼ ҏц ᾼ Ӣȴҫ ֥ỗѠᵂ о

ḖȲ ֢ Ṇ ᾼ ҏ ᴟ╓ứᾼ ӱṆ (Ẃֽ )ȴӭ›֯ṿӣ NCL

ᾼ Мᶁ Ở ѿ ASCIIᾼѠה ҏȲԛ fortran ה כ NCLҠ ậ

ᾼ דȲה ᴖṕѩ ȲӦὑ NWW3 ẁ GRIB2ᾼ ה ҏȲЛ ҠѿюϠ

ᶧ ֪ ЊȲ֯ Ṇ ₇ ד ―ᵓȲЛ ӭ›֯ ứϱ

Ȳѹה צ ᵌὢȲᶦ ֯ӑẃṆ ∂ Ҡѿṿ ғ ҠѿӔ

ᵂȲ ∟ צ− ᵗȴ 

:  ậ
:  ᴩ

GMT
(L.T.)

00
(08)

06 12 18
(14) (20) (02)

Nщ N+1щ

00
(08)

 

 

29ȳᵂ оֵ Ṇ ӱ  

1
en1

2
en2

20
en20

ĺĺĺĺ..

Wins
ȳ
ȳ

 
30ȳᵂ оֵ Ṇ Ṇ ӱ  

(3). ӱṆ Ḇ цғ Ғ  

Ӑ ᴯ’═ й Ȳѿ ’ ᾼӔ ᵂȲ Ṇ ᾭᾓצ ᾿ ῀

Џᵂ Ȳɔ ӣ ứ IPᾼ ẞ Мї 135ᴻὢ ᾼ ӱ Ṇ
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ᴩ ȴ ’Ṇ Ӕ ᵂҵȲ Мї ᴩ ה Ӕ ạᾼ

ᴷȲӐ ױ֪ Ṇ ֯ה М ᶧԝ ȲҬ Ң Ȳ֯ҏ ᾼ

М׀ậ ᵛҠ ᴩ ϚḔᾼѬᴯѩ ȴ 

ҫ∂ ᶙכ ה ᾼ ӱғ ( 31)Ȳױғ ה ҏᾼѬᴯ ҟ

ה ếиέᾼѬᴯἬ ẞᾼ Ȳѿ ᶧԝᾼѠה ҏ ӱȴḕ

ᶧԝ Ҡ ӱṳẓ ὍЄғ Ȳ ӱ Ю ạᾼѠה Ԓ֢ Ѭᴯ

ӱ ạᾼѠ֝דהȴ 

 

31ȳ ה ᶧԝפ ( ᴥц ᴥ)ҒϤ Ϛ ӱ М 

ҫӐד⇔ 1 ה COMCOTᾼ ӱ ғ  (Ԛҳ ȲҔᵶ(ה

ҟ 36Њ ᶧ Ȳӑẃ 36Њ ה ᶧ Ȳӑẃ 36Њ ה

Ӕ ᶧ Ȳ ҟцӑẃ 36Њ ếиέѬᴯ ᶧ ȳ ᶧԝ ȳ ᶹ ȳ

Пצ ȳц ғ ( 32)ȴ 
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32ȳṆ Ю ӱҳ Ҡẁה ц COMCOT ה Ὠ ӱ 

Ӑד⇔ậ ה ҏᾼ 2D ṳᶙכ NCL ᾼה ḂȲҠᴭ ᾼ

Ὠѿ Ѡה Ѭᴯᾼ о( 33)Ȳ ᵓӣ Google Earthӂү ӱ Ѭᴯ

ᾼѠהȲ иέᾼה ὨҠѿḆὙ ᾼ ӱȲẦᵗ ҏ ᾼ ȴ 

 

33ȳѬᴯ KML ֯ Google Earthϱᾼ ӱ 

ⱢṮѦ 135ᴻὢ Ӣ ᵂ ᾎ ᴩ ӱ

ц Ӂ ᶧԝ ȴ Мїὑϯҙד⇔ậ Ԓ 135ᴻὢ ᶙԓϚ ᾼ

ȲChart FX Б ᵓׄ ᶙכȲṳ֯ ד цה ḂἬ ậᾼ Ɫ

99ᴻὢ ∟Ȳᶙכ Ṇ ᾼ∂ ȴ 
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(4). ᴥе Ṇ Ḇ цғ Ғ  

ᴥе ᾭᾓצ Ȳ̓ ῀Џᵂ ᵓӣ ứ IPᾼ ẞ

Мї 135ᴻὢ ᾼ ᴥе ד Ȳᵓӣה ftp ϯ VB.NET ∟ה ᴩ

∂ exe ȴᶙכᾼ ᴩ ԛ ftpϱ ᴟ 135ᴻὢ Ԓᾼ exe Ȳה ∕ϯװ

ᾼ ᴩȴ צ ≡ᾭᾓЏᵂ МҶ ᶝ ᴩ Ȳ Ṇ Ҡѿ⌠

ϱ Ӕ ȴ в ֽ ᾼ ӱ Ἠ╥ Ғ ᾓ Ȳ

Џᵂ ֯ МҶ ᶝ ᴩṆ ∂ Ȳ ᴩ Ӣ ᾼה ȴ

◕ ᴥе ᵂ о Ȳᾌ Ϛѡה ᴩ Ȳᴖװ4 11 ᾼ Ӣ

ᵶ)ה Ӕ ạ)ȳ20 ᾼ XML Ӣ ᵶ)ה Ӕ ạ)ȳц ᴟ

Мїᾼ᷅װ ⁄╥ḕЊ ᴩȴ 

Ӧὑ ᴥе ᾼ Ḗ ⇔ ẃ Ȳ֪ױ Ԓ Ғ 2 ᴥе ᾼ

ЏᵂȲḆḂⱢ Ғ 10 ᴥе Ȳ ♂ȳ ♂ Ѝ ȳ үМȳ үאȳ

М ȳ М  ȳ ῧ ȳῧ ȳῧ ȳц Җ ӂ Ȳṳ ֥ М

їᾼ ḖȲ∂ ϠҠ ҏ 20 ᴥе XML ᾼ Ȳѿӂᴩᵂה о ᴩ

цᴞ ᾼѠה ẁ Мїȴ 

1

2

3

1

>0

2

>0

3

>0

N

N

Y

Y

Y

N

N

N N

X11/12

X10/12

X9/12

0

Y

Y

Y

1

2

3

1

>0

2

>0

3

>0

N

N

Y

Y

Y

X11/12

X10/12

X9/12

Y

Y

Y

N

N

N N

0

+

+

 

34ȳ Ӕ ☼  

ⱢϠ ᾌ ֢֯ Л Њὑ ᾼ ȲӐד⇔Б ∂

ᴥе ֥ ᾼ Ḃғ ȲᵀӦὑ█ṷ ᾼᵛ ἤЛṜȲ

֯ Ӣ ц XML ṳЛ֯׀Ȳ ᾎ ᴩᾌ ᾼ Ӕᵂ Ȳ֪ױӐד⇔ᶙכ
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ᾌ Ӕ ạ( 34) Ȳ ᵓᵂ о Мȴ֪ Мї ᴩ ᴥе ⇔

ᾼ ᴷȲӐ Ầᵗ∂ ד ậ цѩה ᾼ Excel Ȳṳ∂

ғ Ȳ ḕЊ ֯ ᴩ XML Ӣ ᾼ֯׀ἤȴ 

102 ϯҙד⇔Ӧὑ ῧ Ȳᵀ Мї ἉИד ҵȲ

֯ױ֪ ᾼ 10 Мᾼῧ ҵ Ӣ Ϥ ᾼצ ᴥе

М( 35)ȴ 

 

35ȳῧ  

ҟ ᴥе ᾌ ᾼ ӱ …Ӧ ᾭ 10еṭᾼ ҏȲT ֯ ẞ ᾼ

Fujitsuӂү∟ȲӐד⇔Б ҏẃ ȲḂӦϮ ֵ ᾌ ᾼה Ὠẃậ҅Ȳ

ה Ϡ ֥ ẃᾼ ἤҵȲ ᴕ ẞ Ϯ (2.5еṭ)Ḇ ᾼ ц Ȳṳṿ

ӣ ֣(two-way)ᾼ Ѡהȴӭ›ᾌ ᾼ ҏц Ϥ ╥ѿ 72 Њ

ᾼ Ɫ ȲҔ╗ Ἤ ᾼ Ϥ Ԉ ֤ȳв Ȳ ҏ Ԉ ֤ȳв Ȳ Ἤצ

צ ᾼ ȲᶁⱢ 2 ᴯ ᾼ ҏȲӑẃ ᶝ֯ױ и ἷ ᴟ 100Њ

ѿϱᾼ Ȳ֪ 6צἬכᶙ⇔דӐױ ᵂ о ц4ה ᵂ о ᾼ ӔЏᵂȲ

ṿẔҠѿ֪ ӑẃ Ἦ ᾼ Ḗȴ 

ⱢṮѦ 135ᴻὢ Ӣ ᵂ Ȳ ᾎ ᴩ ᴥе ᵂ

ц∂ XML МїȲ ᶝ ᾼᴻὢ ᴩ 135ᴻὢ ᾼ Ṇ

∂ ЏᵂȴӐ ᶙכ ứ צ 135ᴻὢ ϱ֝דᾼ Ȳ ∟ ᴥе

Ṇ ד ה ẞ ᾼ ᴻὢ ϱȲṳ ᴩ ∟ Ở֝Ḕᵂ о ᵂ Ȳѿ
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’Ṇ Ҡѿ֯− ᾼ вậ҅ Ԓᾼ 135ᴻὢ Ȳ Ӣ ц XML ᴞ

Мїȴ 

(5). Пѩה  

МҶ ᶝ ◕֯ ϱ֯׀ϡ ᾪӐȲ Ϡṿӣ Пה Ȳ

Ҕ╗ ṿӣ П ȴӐЏᵂ ү  Ὼ П ц

NWW3 Пה Ὠ ᴩѩ иέȲṳ Ȳѩ

ц NWW3 Пה ὨП ȴ 

ṅשׁ Ὠ ӱȲѿЛ֝ в ד ἤẃכȲϚṷ ◕ ц

ה Ὠᾼד … Ҡ 0.9ѿϱȲᵀ֯Ϛṷ ד◕ ἤ ȴ вЛ

֝ᴯ ד … ֯Є и ֯ 0.8ѿϱȲᵀ֯Ϛṷ ứ ֽ ᴂЀѿҖᾼ

֣⁮ἋᴼẞЄ ᾘỴȳү ὧҖṔц⌡╡ҙ ᴫ ד … ᵅὑ 0.8ȴѩ ȳ

цה Ϯ῏ὑ֝ ᾼ ֝Ȳѿ ד2012 8ѣ 1ѡᴟ ד2012 12ѣ 17ѡП

ȲЄ ϱϮ῏ ѾϚ Ȳ דϡ῏ᾼה … 0.83Ȳѹ

ᾌ צ ᾼ Ȳױ ᵭ֥ȴҫ֯Ἤצ ᾼ BIAS иȲ֯ү  Ὼ

Є и ה ὨЄȲᴖ ה Ὠ Єᾼ ֯ыӂ◦ц

⁮ Ȳ ӱϡ῏ ֪Л֝ Ἠ ᴖצЛ֝ȴ 

 

36ȳ ȳ цה ᾌ ᶧ  

1-3-3 Ϯד⇔(Ӑד⇔)ПЏᵂ ӭ 

∂Ӵᵂ оᾼṆ ᾌ Ṇ ц ᴩṆ П Ȳ֝ ₇П иέ☼ ȴ 

(1). иέṆ П  

Ṇ Пכ Ṇ Пиὼ⇔צ−Єᾼ …Ȳ֪ױ Ὠ ᴩ иέȲ

Ὠ ᴟю ҏ ᾼ‒ ἤц ד ᾼ ȲӐד⇔Ԓ ὑֽᴶ ᴩ иέц
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иέ ӭ ᴩ ȲᵂⱢ ∂ד ᾼṼ ȴ 

(2).W оṆ Ṇ П∂ ц  

Ṽ ›Ϛד ứṆ כ П цṆהѠכ Ȳ ֥ П ҏ Ḗцӭ›Ҡӣ

П Ȳ ᴩᵂ оṆ Ṇ П∂ ц ȴ 

(3). ӱṆ Ḇ  

═ ӱ Ṇ ᾼӔ ᵂȲṳ ὑṆ ṿӣѠ ᾼ ṓ

ᴩṆ Ḃ ȴӐד⇔ṳ ∂ иṆ ȲᵓӣṆ ҏᾼד …

ȳӂᶁ ȳцᶁѠ ֽ Spearman Rank Correlationᾼ ẃ∂ Ϛ иṆ

Ȳ цѻ Ҡѿ ὔᾼ ᴷ ᾼ ἤȴ 

(4). ᴥе Ṇ Ḇ  

Ӑד⇔ ═ ᴥе Ṇ ḕѡᾼӔ ᵂѿц Іכὰв ᾼḆ

ҵȲ ϱד⇔ᾼ ᴷ ᴩ ᴥе ѻ Юᾼ∂ ứ

ứ ᴯ Ϣ ᴩ ȴ   

1-3-4 ҳד⇔ПЏᵂ ӭ 

∂ӴṆ ᾌ П иέᶾ Ȳṳ ᵂ оᾌ Ṇ П ₇ ᴩ ЏᵂȲẁ

ᵂṆ П ứц Ӕ ᴕȲṳ ∂ ᴞ оṆ ᴞ ạṆ цῺ Ṇ ᾌ

ᴩ ȴ 

(1). иέṆ П∂Ӵ 

Ṇ ᾼכ Ẕ ᾼиὼ⇔╥ᵡṏֻᴖứȲ֪ױṆ ֝ ֥Ẕ

₇ᾼ иέȴ ӣЛ֝ ἤ ֥ᾼ Ȳ⁄ Л֝ᾼצ ⇔ẗ иӁȲ

Ӣᾼиὼ⇔ ὨЛ ױȲ֪֝ד Ӧ ϚḔ иέѿḟứ ṾᾼṆ ȴ 

(2).W оṆ ṅשὨПиέׁכ ӑẃḂ שׁ  

Ὠᾼכ ⇔ ᵂ ϚḔᾼиέȲѿ Ṇ ᾼӔ ἤȲṳᵂⱢӑ

ẃḂ שׁ П ᴕȲ֝ Ҡ ҏ ₇П ӣἤ╥ᵡ ֥ṿӣ῏ᾼ ∕ȴ 

(3).Ὼ Ṇ ᾌ Ṇ  

Ὼ ᾌ ה ӣὑῺ Ȳ ὑ ṶῺ ♄ ᾼϢ Ḇẓ ἤȲẂֽᾘ

ȳῺỴ ȲṆ ᾼה ╓іḆ ẁ ᴕ ȲϷḆ ᾼ

Ὼ Ѭ ᾭᾓȲ ᴖῺ ᾌ ᾼה ד ЄȲֽᴶ ứ ᾼṆ כ Ȳ

ẁ Єᾼиὼ⇔ ⱢṆכ ᾼ ԈȲ֪ױ ᴩ ҵ ᾼ Ȳ ᴩ
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ц ȴ 

(4). ӱṆ Ḇ  

═ ӱ Ṇ ᾼӔ ᵂȲṳ ὑṆ ṿӣѠ ᾼ ṓ

ᴩṆ Ḃ ȴӐד⇔ṳ ∂ Ṽ ϱד⇔ᾼ Ȳ∂ иṆ ȴ 

(5). ᴥе Ṇ Ḇ  

Ӑד⇔ ═ ᴥе Ṇ ḕѡᾼӔ ᵂѿц Іכὰв ᾼḆ

ҵȲ ═ ᴥе ѻ Ṇ Ȳṳ ᴩṆ ᾼ Ὠ ῶ ȴ 

1-4Џᵂ☼  

Ӑ ԓ ПЏᵂ☼ ֽ 37ἬӱȲ ϮדПЏᵂ☼ ⁄ֽ 38ἬӱȲ ᴩ М

ứ МҶ ᶝ Џᵂ ᴩв ȴ 

ᾌ ֵה ( mul t i

- gr i d)ᶾ П∂

ῺỴSWAN ה

П оׁשṅ
Ӵ∂ה

Ṇ ᾌ Ṇ

П
Ṇ

101 ӱ
Ṇ

Ḇ ᴥ
е

Ṇ

Ḇ Ṇ

Ṇ ᾌ Пכ ∂

Ѡᾎциὼ⇔иέ

Ṇ ᴞ ạṆ

ӱ
Ṇ

Ḇ ᴥ
е

Ṇ

Ḇ Ṇ

Ṇ ᴩ
⇔иέ

ӱ
Ṇ

Ḇ ᴥ
е

Ṇ

Ḇ Ṇ

ӱ
Ṇ

Ḇ ᴥ
е

Ṇ

Ḇ Ṇ

102

103

104

Ṇ Ṇ
∂

ᵂ оṆ Ṇ П∂

ц
иέṆ П

Ṇ Ṇ
ᵂ оṆ ὨПиέכ

ṅשׁ ӱ

ӑẃḂ שׁ
иέṆ П∂Ӵ

Ὼ Ṇ ᾌ ṆṆ

 
37ȳ ԓ ПЏᵂ☼  
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20 Ṇ ȳϡ Пᵂ
о› ц☼ ∂

ṾṆ ḟứѠᾎП

20 Ṇ ᵂ оᾌ ה
∂ ц ҏ ạ

( 2 ϤеהП ה ȳ

10еṭ ∂ ц☼

∂ )

Ṇ Ṇ ᾼ ϩếҠ
‒⇔ ᴷ
( ROCцRel i abi l i t y di agr am)

ц
Ṇ

῀

ᵂ оṆ ạṆ ∂
( 20 ᾌ ☼ Ϥ ạц

иṆ Ѧ ᴩ ҵ ☼

ạ)

Ṇ ₇∟ ∂ (Ṇ
ӂᶁȳspr eadȳSpaghet t i и

Ӂȳ иӁ)

Ṇ ׀ ạц ҏ

 

Ṇ ( ủ )

ᵂ Ѭᴯ XML
цה ғ

1 ה Ὠ
ӱ ғ

Ѭᴯ ạ Ḇ

Ṇ ( ủ )

ᾌ ה ( ѣ )

Ғᾌ ПXML вה
Ḇ

έᾌ ה
ғ

֥ Ḗ ПXML ҏ2 Ѭᴯ ц ᶧ
ӱ

ᾌה ҏ

 
38ȳ ϮדПЏᵂ☼  
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1-5Џᵂ  

Џᵂ ӭ 

1 

ѣ 

2 

ѣ 

3 

ѣ 

4 

ѣ 

5 

ѣ 

6 

ѣ 

7 

ѣ 

8 

ѣ 

9 

ѣ 

10 

ѣ 

11 

ѣ 

12 

ѣ 

  

 

1.  W оṆ Ṇ

П∂ ц  
             

(1) ᵂ оṆ П›

ц∂  
             

(2) ϡ ϤеהП ה

ц 10еṭ

∂  

             

(3) Ṇ ᵂ оᾌ ∂ה

ц֢ Ϛᾌ Ṇ П ҏ ạ 
             

(4)  ᵂ оṆ ạṆ ∂

 
             

(5) Ṇ ₇∟ ∂ ц

׀ ạ 
             

2.  иέṆ П               

(1) ṾṆ ḟứѠᾎП

 
             

(2) Ṇ Ṇ ᾼ ϩ

ếҠ‒⇔ ᴷ 
             

3.  ӱṆ Ḇ ц

ғ Ғ  
             

(1) ’Ṇ Ӕ ᵂ              

(2) ᵂ Ѭᴯ

XML цה ғ   
             

(3) Ѭᴯ ạ Ḇ              

(4) 1 ה Ὠ

ӱ ғ  
             

(5) 2 Ѭᴯ ғ ц

ᶧԝ ӱ 
             

4.  ᴥе Ṇ

Ḇ цғ Ғ  
             

(1) ’Ṇ Ӕ               

(2) ֥ Ḗ               

(3) Ғᾌ П XML

вה Ḇ  
             

(4) έᾌ ה              
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ғ  

(5) NWW3ᾌ ҏ              

5. М ᵫ               

6. Ӓ ᵫ               

Џᵂ ⇔ᴷ ᴍиѩ 

Ɏ ɏ 
5 10 20 30 40 50 60 70 80 90 100   

 ứ ▲   

1ủ:ᶙכᵂ оṆ ∂  

2ủ:ᶙכᵂ оṆ ᾌ Ṇ ₤∂ ȳ 2 Ѭᴯ ғ ц

ᶧԝ ӱȳ ᵂ Ѭᴯ XML цה ғ ȳ Ғᾌ

ПXML вה Ḇ ȳ М ᵫ  

3ủ:ᶙכᵂ оṆ ᾌ Ṇ ∂ ȳ Ṇ ȳ 1

ה Ὠ ӱ ғ ȳ ֥ Ḗ  

4ủ:ᶙכ Ӓ ᵫ  

Ὑȸ(1) Џᵂ ӭ ἤ ц ᴞᴩ ứȴ ứ ⇔ѿ ῶӱẔ ѡ ȴ 

   (2) ɦЏᵂ ⇔ᴍиѩɧ …Ɫ ֥ ᴕᵂ Ἤ Ȳ ᴍиѩ Џᵂἤ ѿϯ֪ Ϛ

ᴷ ứȸ 

1.Џᵂщ 2. Пи 3.Џᵂ Пѩ 4. ӭכ Пẓ ֿȴ 

   (3) ḕủПɦ ứ▲ ɧȲ ֯ ᶮ ϱ Ὑɿ 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.W оṆ Ṇ П∂

ц  

103/06/27 1. ὑ М ᵫ ▲›∂ ᾌ Ṇ Ṇ ᶮȲḕѡ

ᴩ ȴṆװ4 ᶙכ∟ Ҕ╗ȸ 

 ̧20 Ṇ ̡ ɎWRFɏПᵂ о› ц

shellscript☼ ∂ ȴ 

 ̧20 Ṇ ᵂ оᾌ ∂ה Ɏ2 еה

П ה ȳ ∂ ȳshellscript☼

∂ ɏц֢ Ϛᾌ Ṇ П ҏ ạȴ 

 ̧W оṆ ạṆ ∂ Ɏᵶ 20 ᾌ ☼

Ϥ ạц иṆ Ѧ ᴩ ҵ ☼

ạɏȴ 

103/11/14 2. Ṇ ∂ ᶙכȲҫ Ҕ╗ȸ 

 ̧Ṇ ₇∟ ∂ ɎᵶṆ ӂᶁȳspreadȳ

SpaghettiиӁȳ иӁ ₇ɏȴ 

 ̧Ṇ ׀ ạȴ 

3. ᾌ Ṇ Ṇ Ὑȴ 

4. ᾌ Ṇ Ṇ ᵂњҌȴ 

2. иέṆ П  103/06/27 1. ṾṆ ḟứѠᾎП ȴ 

103/11/14 2. Ṇ Ṇ ᾼ ϩếҠ‒⇔ ᴷɎROC ц

Reliability diagramɏȴ 

3. ӱṆ Ḇ цғ

Ғ  

103/06/27 1. Ầᵗ ═ ӱṆ в Ḇ Ṇ Ӕ

Ȳḕủ ҏ ᵫȴ 

2. ᵂ 8 Ѭᴯ XML Ȳṳᴞה

ᴟ╓ứ ȴ 

3. ӱṆ ғ Ḇ Ҕ╗ȸ 

 ̧ Ѭᴯ Ḃכ ה ᴩ ҟ 6ц 12и

ӂᶁ ȴ 

 ̧ Ϛ Ѭᴯ Ɏ ֥иέ+ ה +

Ӕɏ 3 ɎBiasȳRMSȳCRɏ + ᶧ ȴ 

 ̧ Ϛ Ѭᴯ Ɏ щѝה + ה ɏ

3 + ᶧ ȴ 

103/11/14 4. Ầᵗ ═ ӱṆ в Ḇ Ṇ Ӕ

Ȳḕủ ҏ ᵫȴ 

5. ӱṆ ғ Ḇ Ҕ╗ȸ 

 ̧ 1 ה ȴ 



46 

4. ᴥе Ṇ Ḇ

цғ Ғ  

103/06/27 1. Ầᵗ ═ ᴥе Ṇ в Ḇ Ṇ Ӕ

Ȳḕủ ҏ ᵫȴ 

2. Ғᾌ П XML вה Ḇ ȴ 

103/11/14 3. Ầᵗ ═ ᴥе Ṇ в Ḇ Ṇ Ӕ

Ȳḕủ ҏ ᵫȴ 

4. ֥ ḖẦᵗ XML в Ḇ ȴ 

5. έᾌ ה ғ ȴ 

6. ẦᵗӐᶝ NWW3ᾌ ҏѿ ᾌ ȴ 

5. ὑ Ӓ ᵫ  ϱ

ᵫ1Ԍȴ 

103/11/14 Ӓ ᵫ 1ԌɎṼ דּ  ɏȴה

6. ֥ӐᶝЛứ П▲  103/11/14 Ӑᶝ Лứ Ӑ ᴩЏᵂ ⇔▲ Ȳ ᴟю

ḕ 2 ѣ ֣Ӑᶝ ᵫЏᵂ ⇔Ɏ Ἠ  ɏȴה₤
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ϡ ȳᵂ оṆ Ṇ П∂ ц  

Ṽ ›Ϛד ứṆ כ П ц20הѠכ Ṇ Ȳ Ở ᴩṆ Ṇ ᾼ∂ Ȳ Ϛ

NWW3ᾼ ═Л Ȳ ậWRFᾼM00Ἤ Ӣᾼ Ϛ ȲᴖⱢϠ ֥WRF

ϡ ᾼ Ȳ֪ױNWW3Ḃ ϡ ᾼ ( 39)Ȳ ∂ӴѬ ( 40)ȳX

цYѠ֣П ᾬиӁ( 41ц 42)ц Ϥ (ww3_grid.inp.grd2)Ȳױҵ֪ṿӣϡ еה

(Tolman and Chalikov & WAM4) Ȳ╝ ה ᶮכϡ ᴩ (ww3_multiц

ww3_multiW)ȴҫ mod_def צ ȲẔ ҏ(ww3_grid) ҟ switchᾼ ứȲ

╝֯shell script ᴩ МȲ ᵍҟ ᴩww3_grid ⁄Ȳᵡה switchếww3_grid.inpצ

ᾎ ֥ᾼ ᶮҏ ȴ 

 
39ȳϡ П  

 
40ȳ ϡ ПѬ иӁ 
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41ȳXѠ֣П ᾬиӁ 

 
42ȳYѠ֣П ᾬиӁ 

Ṇ Ҕ╗Ṇ ᾼ ֥ ạȳ Ṇ ᾼ ậц ȳ Ṇ ᾼה ᴩц

ȳṆ ҏ Ὠᾼ ֥ ц ȳ Ԍц ȴӭ›Ṇ ᶁׄ ֯ ᶝ

FujitsuᾼӂүϱȲӦὑ20 Ṇ Л юȲ╝ ᵓӣLinux Shell Script ה ׄ цה

Ḃ ╗ȲҔ(makefile)ה ᾼ цNWW3ᾼ ה ╥Ϛ Ȳ ṿ Ṇ ὑ оȲṆ

en01~en10ⱢṿӣWAM4ᾼеהȲṆ en11~en20⁄ṿӣTolman and Chalikovеהȴ

֝ Ȳ ạ☼ Ӽ╥ṿӣLinux Shell Script ה (ww3_work-00tȳww3_work-06tȳ
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ww3_work-12tȳww3_work-18t)Ȳṳᵓӣ ứ ᴩShell Script Ṇ)ה ᵂњҌ ֽ Ԉ

ҳ)ȴ 

ӐṆ П ӣ ӭ цᾌ ӭ Ϛ Ϛᾼᾼ ѠהȲᴖsubmit jobᾼѠהӼ

ӣḕ Ṇ ᴞ ӴᾼѠהȲ֝ ⱢϠ ᵍṆ Ṟ ậ ᾼѠהẃsubmit jobȲ ạ

∟ Ϸ ∟ᶙכ╝ Ẕ҃Ṇ ᾼ ױὨȲכ ѠהṤЭӑ Є ȲṆ

ד ứȲ ϠṶԒẦ Ẕ҃ṿӣ ᾼ֪ ҵȲ ḖП ד Ẕ҃ ᴖṕ

╥ ЊȴᴖṆ П Ѡה⁄╥ỆứӦϚ Shell Script 20צẃsubmitἬה jobȲṳ

ӦẔẃ ḕ jobᾼ ᴩ ⇔Ȳṳ ạ∟ ᾼ ȴӑẃ צ Ҡѿ ᴕױ∂ Ѡה

Ḃᾌ Ṇ Ṇ ȴ 

ѿϯ WRF ậȳNWW3Ṇ ц ӱ ₤Ṇ П ц∂ Ὠиכ ֽ֧Ǜ 

2-1 WRF  

Ԓ ᾼ ậ ᴩ ц Ȳӭ›00Ṇ Єּ10:00֯פ ᴩᶙכȲᴕ

ᾎӔ ӢᾼᾭᾓϯȲ֯11:00И Ở ậц ȲѿщⱢ ᴯᶮכϚ ȲҔ╗

hindcastц 72Њ Ԛҳщҳ ȲᵂⱢNWW3 ṿӣȴᴖ∂ М ὑ Џׁש

Ϥ ᾼѠ―ἤȲӭ›Б ֝ ᶙכ Ṇ цhpcᾼ∂ ȲᵀӦὑӭ› Ṇ ᾼ Ь

ЛṜ( Ἁד Ḃ )Ȳ Ầ Ḃ Ṇ ᾼ NWW3 ᾼה Ȳ

ᵍ NWP(numerical weather prediction)ᾼ ᴩȴ 

ϠṆ ҵȲṆ Ӽ ậM00ḟứἤ ᾼ (en00)Ȳᵀ֪Ṇ …ṿӣ›Ϛ

ᾼM00ḟứἤ ẃҒϤ Ȳ╝ Ӕ֝Ϛ ᾼM00ḟứἤ ᾼ

פȲЄּכ13:00ᶙ֯פּ Ϡ3 Њ ȴ 43ц 44иᵑⱢ45еṭц15еṭᾼ20 Ṇ иӁ

Ȳ20 Ṇ ᶧṼᶧⱢӦҿẞҢȳӦϱẞϯȴ Ὠ ҏ֯ ᾼ ԌҔ╗Ṇ ӂᶁци

ὼ(spread)ȳ иӁȳSpaghetti Ȳ ᾼ и⁄╥ ȴ 

WRFṆ ᾼ ậ ôWEPS_E01@WEPSDB@npcaweps@datamv07ô (ѿ Ϛ Ṇ

ⱢẂ)Ȳ ╥ ϡ Ṇ ⁄ϱ E01⁄ḂⱢE02Ȳѿױ ȴᴖWRF M00ḟứἤ ᾼ

ậ ⱢôWRF_M00@NWPDB@npcawrf@datamv07ôȴϮ (45kmȳ15kmȳ5km)ᾼỄ֤

Ѡהᶁ֝דȲҬ╥ ậ Л֝ȴ 
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43ȳ45еṭWRFṆ (2014/06/12 00:00) 
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44ȳ15еṭWRFṆ (2014/06/12 00:00) 

2-1-1 Ṇ ӂᶁциὼ 

45ⱢṆ ӂᶁ ( )цṆ иᶡȲ 46ⱢṆ ӂᶁᾼ иӁȲ 47ⱢNOAA

֝Ϛ ᾼṆ ӂᶁ ( )циᶡȲẔиӁᾭ WRFṆ ᴿȴ 

2-1-2 иӁ 

иӁѻ ֯ ὙֵצюṆ ᾼ ὨЄὑ█Ϛ Ȳ ᴕNOAAẃứ Л

֝ᾼ ꜜ  ȲҔ╗ 3.6m/sȳ5.6m/sȳ8.7m/sȳ11.3m/sȳ14.4m/sȳ17.5m/sȳ21.1m/s

7 и Ȳּדפ ὑ3 ẞ9 ᾼ Ȳᴖ ⇔ ᾼ ᵅ ֯7 ȴ 48ᴟ 54

Ɫ ЄὑЛ֝   П иӁ Ȳ М ӱ֯ѡӐὧ ц⁮ ȳү ц

⁮ Ẕ צ иЄὑ28m/sȲ╝֯   Ϸ ṷ ὑ0.9ȴ Ϛ

Ṕ⇔ẃ Ὑ Ȳ 10%ᾼצ █֯׀╥ ѿϱȲṪ ╥ֵю?v Ἤ ᾼ10%

ᾼ ֽ 55Ἤӱȴ 
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2-1-3 Spaghetti  

Spaghetti Ҡѿכҏ ᾼЛ ứἤȲ Ἤצ ᶁϫиϚ ҅ῶ ᾼ₤ Б

Ȳ ᾼ‒ї⇔ Ȳ ᾼ  ȲЛ ứἤӼ ҒȲ⁄ ױ ᵛ

Ҡכҏᴶ Ở Ӣȴ 56ᴟ 62Ɫḕ Ṇ ֯ ứ   П иӁ( ᴥ)цṆ ӂ

ᶁП иӁ(ּמᴥ)Ȳ МҠכҏ и Ṇ ᾼ иӁ₤ Ɫ Ȳᵛвᵶ

ᾼЛ ứἤȲ֪Ɫḕ Ṇ ᾼ ЛϚ ȴ 

 
45ȳWRFṆ ӂᶁ цṆ иᶡ(2014/06/12 00:00иέ ) 

 
46ȳWRFṆ ӂᶁ (2014/06/12 00:00иέ ) 
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47ȳNOAAṆ ӂᶁ цṆ иᶡ(2014/06/12 00:00 ) 

 
48ȳ Єὑ 3.6m/sП иӁ(2014/06/12 00:00) 
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49ȳ Єὑ 5.6m/sП иӁ(2014/06/12 00:00) 

 
50ȳ Єὑ 8.7m/sП иӁ(2014/06/12 00:00) 
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51ȳ Єὑ 11.3m/sП иӁ(2014/06/12 00:00) 

 
52ȳ Єὑ 14.4m/sП иӁ(2014/06/12 00:00) 
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53ȳ Єὑ 17.5m/sП иӁ(2014/06/12 00:00) 

 

 
54ȳ Єὑ 21.1m/sП иӁ(2014/06/12 00:00) 



57 

 
55ȳ10% П иӁ(2014/06/12 00:00) 

 
56ȳ 3.6m/sП SpaghettiиӁ (2014/06/12 00:00) 
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57ȳ 5.6m/sП SpaghettiиӁ (2014/06/12 00:00) 

 
58ȳ 8.7m/sП SpaghettiиӁ (2014/06/12 00:00) 
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59ȳ 11.3m/sП SpaghettiиӁ (2014/06/12 00:00) 

 
60ȳ 14.4m/sП SpaghettiиӁ (2014/06/12 00:00) 
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61ȳ 17.5m/sП SpaghettiиӁ (2014/06/12 00:00) 

 
62ȳ 21.1m/sП SpaghettiиӁ (2014/06/12 00:00) 
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2-2 NWW3ᾌ  

NWW3Ṇ ᾌ ᾼ∂ Ȳ֝ ᵓӣLinux Shell Script ה ׄ цה Ḃ ה

(makefilewave)Ȳ ṿ Ṇ ὑ оȴ֪֢ Ṇ ᶁ Ӵ Ȳ╝ӭ ᾼׄ Ὑֽ֧ȸ

֯nww3ӭ ϯ∂ ensembleӭ ȲẔϯԛ∂ ֢ Ṇ ӭ ȲᴖṆ ӭ en01~en10Ɫṿӣ

WAM4ᾼеהȲṆ ӭ en11~en20⁄ṿӣTolman and Chalikovеהȴ֝ Ȳ ạ☼ Ӽṿӣ

Linux Shell Script ה (ww3_work-00tȳww3_work-06tȳww3_work-12tȳww3_work-18t)Ȳ

ṳᵓӣ ứ ᴩShell Script Ȳ֝ה ṿӣpjsubx.shẃ submit jobȲ ᵍṆ װϚצ

ᾎsubmitכғᾼ ȴᴖ ᾼ ֪ и ᾼ …Ȳׄ вПhpcṿӣlogin07ц

datamv07ȲẔ ậּ֯פṆ ᴩӂᶁᶙ1∟כЊ ( ᴕṆ Ṇ ῏ᾼ

∂ )ȲṆ ᾌ ⁄֯Ṇ ∟ҙЊ ∟ Ȳѹrscgrp=memberȴᵀ֯ׄ ҵӭ›

юȲ╝ Ṇ ạϢ ᾼ╓ӱȲ цᾌ ᶁ Ȳנ ᵍ ẞ

NWP ᾼה ᴩ ȲẔrscgrp=memberȲᵀ֪ӭ›МҶ ạṆ ∂ ֯en01Ȳ╝Ẕ

ȲẔrscgrp=operȴ 

ӭ› ֥ἬצṆ ᾼМҶ ạṆ … Ԓ ֯en01Ṇ כ П∟ ҏȲ ֥ἬצṆ

ᾼ Ὠцכ Ȳ Ԍц ᾼ ֪ Ḗ Ὲ׀ (Ữ֯Ầ )Ȳ ֯ϯ

ҙד⇔ᶙכȴ ҏ ᾼ иЬṿӣNCL Ȳ ᶮ⁄ ᴕNOAAцECMWFᾼ ҏ∂ ȲҔ

╗ ᾼ ҏ(Ṇ ӂᶁциὼȳ иӁȳSpaghetti )Ȳц ᾼ ҏ( )ȴ 63ц 64

иᵑⱢ0.25⇔ц0.1⇔П20 Ṇ ᾌ ПиӁȴ 

 
63ȳ0.25⇔ NWW3Ṇ ᾌ (2014/06/12 00:00) 
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64ȳ0.1⇔ NWW3Ṇ ᾌ (2014/06/12 00:00) 

2-2-1ᾌ Ṇ ӂᶁциὼ 

65ц 66иᵑⱢ0.25⇔ц0.1⇔Ṇ ӂᶁᾌ ( )цṆ и Ȳɟ 67ц 68Ɫ0.25

⇔ц0.1⇔Ṇ ӂᶁᾼᾌ иӁȲ Мԛ⇔ч╣ҏֵ ᾼϚ ởȲᴖ ᾼ

оȲ ᾼ֮Ѡ Ӽד ЄȲᵀṆ иᶡᾼиӁ Ϛצ ȲЄᾼ иὼṳӑᶁ

ӢЄᾼᾌ иᶡȲϡ῏Л Ӣ֯֝Ϛ ֮Ѡȴ 

2-2-2ᾌ иӁ 

ᾌ ᾼ иӁѻ ֯ έḕ Єὑ█ ꜜᾌ П иӁȲ ᴕNOAAПṆ

ᾌ ꜜ  иᵑⱢ1mȳ2mȳ3mȳ5.5mȳ7mȳ9mȲד ὑ ᾼ иᵑⱢ4 ȳ5

ȳ6 ȳ8 ȳ9 ȳ10 Ȳ ᾼ ꜜ  3 ẞ9 Л֝ȴ 

69ᴟ 80ṼᶧⱢ0.25⇔ц0.1⇔П έ⇔Ȳ֯ᾌ Єὑ1mȳ2mȳ3mȳ5.5mȳ7mȳ

9mП иӁ Ȳ Ϡч╣ҏֵ ᾼϚ ἤҵȲӼҠכҏЛ֝ ד ὑЛ֝ ꜜ

П оȲӦὑױϚ ᾼ Єᾌ 5mҿҢȲ╝֯ᾌ֯פּ Єὑ7mц9mП ᶁⱢ0ȴ

ѿү ⱢẂȲЄὑ5.5mᾌ ᾼ Ӽ╥0ȴ֝ ᾼḕ 10%ᾼצ ᾌ Ҡ Єὑ

ֵюᾼиӁȲ ẁ ṿӣ῏ ᴕ(ֽ 81ц 82)ȴ 
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2-2-3 Spaghetti  

83ᴟ 94Ɫᾌ ֯Л֝ ꜜᾌ цЛ֝ ЄЊПSpaghetti иӁȲẔМᾌ Єὑ

7mц9mП ᶮБЛ ṓȲṿ Ẕ ӑצԉᴶ ᾼиӁҏ ȴᴖЛ֝ П ꜙЊȲ

ӱֵ ᾼϚ ἤȲЛ֝Ṇ П ⇔ ӱ ἤᾼ ⇔ȲӼᵛЛ ứἤᾼ

⇔ȴ 

2-2-4  

Ṇ ᾼ ҏ ӣ ᾼ ӱѠהȲ ᾼứ ֽ 9ἬӱȲҠὙ ҏ20כ Ṇ ֯

Л֝ ᾼиӁȲҔ╗ Є ȳ90%ȳ75%ȳМᴯ ȳ25%ȳ10%ȳ Њ Ȳױҵ Ҕ╗

Ṇ ӂᶁ( ᴥ )Ȳҫҵ ạ ṿӣM00ḟứἤ ȲṳṿӣЛ֝ᾼ Ϥеה (ṿ

ӣTolmanеהⱢ ᴥ ȲṿӣWAM4еהⱢ‌ᴥ )Ȳ֯֝ ạ ᶙכ∟Ҡ Ẕ

ὨϚẆ֝ ӱȲᵛҠכҏṆ ḟứἤ ᾼ ȴ 95ц 96иᵑⱢМҶ

ᶝ4 Пᾌ ц П Ȳᾌ ᾼиӁҠѿכҏṆ ᾼ оȲ ᾌ ЄẔиὼ

ᾼ ⇔ ЄȲᴖ Ở ᴯ ӣḕϚ Ṇ ›Ϛ П ȲҠ ᵍ Ở иὼ ὑ

ᾼ Ȳᴖ֯ὧḘ ҏ ḟứἤ ЄὑṆ ᾼ ȲӦὑ Ṇ ᾼ ᴩ

ϵȲ╝Ẕṿӣ›6Њ Пḟứἤ ẃ ᵂ Ở ҒϤ ӢṆ ПῴỞ Ȳᴖ6/14 צ

ᴏ (MITAG) ђЂ Ȳ╥ᵡ֪ ᾼ … ӔṆ Ἠḟứἤ Ȳṿ Ṇ

ḟứἤ ᾼ Ȳ᾿ ᾌ ᾼ ὨȲ ԛ ϚḔ Пȴᴖ ᾼ оד

ὑᾌ ᾼ о ⇔ Њȴ 
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65ȳ0.25⇔ NWW3Ṇ ӂᶁᾌ цṆ иᶡ(2014/06/12 00:00иέ ) 

 
66ȳ0.1⇔ NWW3Ṇ ӂᶁᾌ цṆ иᶡ(2014/06/12 00:00иέ ) 










































































































































































































































































































