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Ϛ Ϥ  

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 ḕ12Њ Ӣ20 Ṇ כ Ȳ ᴩ72Њ Ɏḕ3Њ ҏϚ

ɏȴᴖṆװ 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 A ᾼ 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)ȳSpaghetti иӁц иᵉȲ ҏ Ҕ╗ ȳӱἤᾌ ȳѻ ȴ

4ᴟ 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 
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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 ȲṳṿӣẔМ ENVISAT ц JASON-2 ᾼ ᴩ ֝

оȴױҵẔӼ ENVISAT ц ERS-2 ╦ᾼᾌ ᾌ ᴩӱἤᾌ ц ᾼ

ЏᵂȴҫẔӼ ╦ ц ⇔ ᴩ Ѡ ᾼ ȴ 
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9ȳ ᾼứ Ѡה 

 
ẃ ȸШUser guide to ECMWF forecast productsШ, 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  

Ӑҳד иדПЏᵂв ֽϯȸ 

1. Ϛד⇔ПЏᵂв  

ᵛ ᾌ Ṇ ᵂ Ṇ П ȲԒḂ Пᵂצ╠ о Ȳה Ϡ ѿ

ֵ ậ҅ Пצ ֣ ᾭ ѠהȲӼ Ὼצ Пה ӣ Ȳѿ ẁ

ӑẃṆ Па Ȳṳ֝ ứӑẃиדӇ ПЏᵂӭכ ὨȲṳכ иέד ѝ

ȴ 

(1).ᾌ ֵה (multi-grid)ʒ П∂  

ṿӣ ֣ ᾭ Ȳ ᾎ Мч╣ҏЊѩѐᾼᾬ ц оȲѹѩ

Ȳᴖᵓӣֵ ȳ ֣ ᶮהȲᴕ ׂ⌡ᾼϚ ἤȲЛ Ҡ П

֫ ṿӣȲӼҠ ᵍж ᾼ Ȳ ᵅЛ֝ ὨП ἤȴ 

(2).ῺỴ SWAN ה П оׁשṅ 

SWAN ה ӣ֯ῺỴ Ȳ ᴖ֯ ӣϱ Ϥҵ П ꜜ ԈȲӭ›֯ Ẕ

҃Є П ṿӣה ᾭ П ϱȲц ᾼ Ȳ ᾌכ

ᾼ ᵅ ᾼ ᵅȲ֪צױӇ цᴞẔ҃ ậה ꜜ ԈП

ѠהȲѿ ḟӭ› SWAN ה П ҷȴ 

(3). Ṇ ᾌ Ṇ П  
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Ṇ כ (member)ᾼ צכ ֵЛ֝ᾼѠᾎȲҠѿẃᴞЛ֝ ᾼᾌ ȲἨ

ӦϚ ᾼῴỞ ᵓӣЛ֝Ѡᾎ(Ẃֽ breedingᾎ) ẁ ᴖᶮכЛ֝ Ȳѿױ ᵂ

Ϥ ԈἬ ẞᾼᾌ ȲἨ ӦḂ ᾌ ה П оἬ ẞᾼᾌ

ȲӐ Џᵂ ȳвҵד ᵂ Ṇ П ȲῴḔ ᴷ Ṇ כ ᾼѠכ Ȳ

֝ ᾌ Ṇ צ П ȳ∟ цᵂ оП ╟(ᵶ ₇ ȳ

Ḗȳ Ḗȳ ϩц ד ᶾ ╓ )ȲѿᵂⱢṆ Ṇ ∂ ПṼ ȴ 

(4). ӱṆ Ḇ  

═ ӱ Ṇ ᾼӔ ᵂṳ Ғ ғ Ю Ҡѿ

Ὠ ẞ╓ứᾼҵ ᴯᴻὢ ȴ ὑṆ ṿӣѠ ᾼ ṓ ᴩṆ

Ḃ Ȳ ᾼ ӱ ҠѿḆҒ―ᵓ ᵂ ᴩ ▲ ȴ 

(5). ᴥе Ṇ Ḇ  

═ ᴥе Ṇ ḕѡᾼӔ ᵂṳẦᵗ ᴩ ◕ᾼ Џᵂȴ

Ḇ ᴥе Ṇ в Ȳ Ḃ БҒϤᾼ ᵛ ӱғ ҵȲ

צ ᾼ ҒϷ╥Ӑד⇔Џᵂ ӭȴӐד⇔ ֝ ᴩ ᴥе Іכὰв ᾼ

∂ Ȳ ▐ Іכὰᾼҵ ᴯҠѿ−ᶶᾼ ӱ ᴥе ᾼד ȴ 

2. ϡד⇔ПЏᵂв  

∂ӴṆ ᾌ כ П иέцẔиὼ⇔иέȲᵂⱢᵂהѠכ о∂ ПṼ ȴ 

(1).Ṇ ᾌ Пכ ∂ Ѡᾎциὼ⇔иέ 

Ṝ ᾼ Ӑ ц Єᾼиὼ⇔ⱢṆ ᾼ ԈȲᵓӣ ПṆ ᾌ

כ ȲהᾼѠכ ҟϚ֢ד Ṇ כ Ἤ П Ϥ Ȳ ᴩ ц

П циέȲѿ ’ ᾼṆ כ ȳṆהѠכ כ ц֯׀ Пиὼ⇔Ȳ

ṳᵂⱢᵂ о∂ П ᴕṼ ȴ 

(2).Ṇ ᴞ ạṆ  

Ṇ ᴞה ạᶾ Ȳѿ ֥Ṇ ᵓӣ֢ה Ҡ ПЛ

֝ῴỞ ȳ ꜜ ԈȳЛ֝ ἨЛ֝Пᾬה ạ ѠהȲẃ ӢἬ П

Ṇ כ ȲҠѿḕѡứ ᾼᴞ о Ӣ ᴩᾌ ╓іἬ ПṆ כ

₇ȴ 

(3). ӱ Ṇ Ḇ цғ Ғ  

ϡד⇔ ᴩ ӱ Ṇ ᾼḆ цғ Ғ Ȳѻ Џᵂ ӭ╥ ’
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ӱ Ṇ ᾼӔ ᵂȳ ה ᾼ ӱғ ȳ 1 ה Ὠ

ӱ ғ ȳṆ Ю Ḃ ȳ ֥ᶝв ∂ 2D

ц ᶧԝ ӱ KML ѿц ֥ Common Alerting Protocol (CAP) Ầứᾼ

ҏғ ȳц∂ Ṇ ȴ 

(4). ᴥе Ṇ Ḇ цғ Ғ  

ϡד ═ ᴩ ᴥе Ṇ ḕѡᾼӔ ᵂṳẦᵗ ᴩ 2 ᾼ

ЏᵂȳḆ ᴥе Ṇ в ȳ ֵ ᾌ Пה ҏᵂⱢ ᴥ

е ṿӣṳἋ  ȳ ֥ МїἬ ה ᴥе Ὠȴ 

3. Ϯד⇔ПЏᵂв  

∂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

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). ӱ Ṇ Ḇ цғ Ғ  

═ 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 цғ Ғ  

Ӑד⇔ ═ ᴥе Ṇ ḕѡᾼӔ ᵂѿц Іכὰв ᾼḆ

ҵȲ ϱד⇔ᾼ ᴷ ᴩ ᴥе ѻ Юᾼ∂ ứ

ứ ᴯ Ϣ ᴩ ȴ   

4. ҳד⇔ПЏᵂв  
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∂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

ц ȴ 

(4). ӱ Ṇ Ḇ цғ Ғ  

═ ӱ Ṇ ᾼӔ ᵂȲṳ ὑṆ ṿӣѠ ᾼ ṓ

ᴩṆ Ḃ ȴӐד⇔ṳ ∂ Ṽ ϱד⇔ᾼ Ȳ∂ иṆ ȴ 

(5). ᴥе Ṇ Ḇ цғ Ғ  

Ӑד⇔ ═ ᴥе Ṇ ḕѡᾼӔ ᵂѿц Іכὰв ᾼḆ

ҵȲ ═ ᴥе ѻ Ṇ Ȳṳ ᴩṆ ᾼ Ὠ ῶ ȴ 

 

Ӑ ԓ ПЏᵂ☼ ֽ 11ἬӱȲ ϚדПЏᵂ☼ ⁄ֽ 12ἬӱȲ ᴩ М

ứ МҶ ᶝ Џᵂ ᴩв ȴ 
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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

 
11ȳ ԓ ПЏᵂ☼  
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ᾌ ֵה
ᶾ П∂

ῺỴSWAN ה

П оׁשṅ

ה

Ṇ ᾌ Ṇ
П

Ṇ

╦ȳ
иέ

ֵ ה

вҵᾌ Ṇ
Ṇ

Ṇ כ

ῺỴ ה

ᴥе
Ṇ

Ḇ

ӱṆ

Ḇ

Ṇ ( ủ )

Ṽ ғ

ה ғ

Ṇ ―

ḕѣה נּ

ӱṆ ( ủ )

Ϛ ᾼה ӱ

Ḃ8 ה ᵧ

Ḃ ậП ᴯᵿц ᴯ

ɦ Ӕ ɧ ᴯ

Ầᵗ ᴩ ᴥе Іכ
ὰв ᾼ ∂

 
12ȳ ϚדПЏᵂ☼  
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1-4Џᵂ  

Џᵂ ӭ 

 

1 

ѣ 

 

2 

ѣ 

 

3 

ѣ 

 

4 

ѣ 

   

5 

ѣ 

   

6 

ѣ 

   

7 

ѣ 

   

8 

ѣ 

   

9 

ѣ 

   

10 

ѣ 

   

11 

ѣ 

ɐ

Ӓ
ɑ
ѣ 

  

 

1.ᾌ ֵה

(multi - grid) ᶾ

П∂  

             

(1)               

( 2)ֵ ה

иέ 
             

(3) ᾭ ה

иέ 
             

(4) ֵ ה

ᾭ ѩה иέ 
   

 
         

2.ῺỴ SWANה

П оׁש

ṅ 

             

(1) ה иέц

ḟѠ שׁ  
 

 
           

3. Ṇ ᾌ

Ṇ П  

 
            

4. ӱṆ Ḇ

 
             

5. ᴥе

Ṇ Ḇ  
             

6. М ᵫ               

7. Ӓ ᵫ               

Џᵂ ⇔ᴷ ᴍиѩ 

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

 ứ ▲   

1ủ:ᶙֵכ ה иέ   

2ủ:ᶙכ SWANה иέȳ ҵṆ Ṇ иέȳ М ᵫ                           

3ủ: ᶙֵכ ה ῴḔиέ                              

4ủ: ᶙכ Ӓ ᵫ  
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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 ἤ

Џᵂ ȴ 
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1-5 ₇֤ ц ן  

ῶ 2ȳ ӒӻҀ ₇֤ ц ן  

ӻҀ ӭ ᶙכѡ ן   

1.ᾌ ה ֵ

Ɏmulti-gridɏᶾ П∂  

101/12/07 1. Є цМ ֵ ᾌ Пиέה ц

ȴɎ М ᴩ Ȳ ѩ ц

╦ Ȳṳṿӣ BIASȳRMSȳCrȳSI о

ɏ 

2. ᾭ ɎnestɏП иέȴɎṿӣӐᶝ

Мї ṅשПׁ⇔ד100 Ȳ М ᴩ Ȳ

ѩ ц ╦ Ȳṳṿӣ BIASȳRMSȳCrȳ

SI о ɏ 

3. ֵ ᾭ Пѩ иέȴɎМ ɏ 

 

ѿϱв ὑ М(101ד 7ѣ 6ѡ)ȳ Ӓ(101ד 12

ѣ 7ѡ) ᵫМ ҏȴ 

ϱ ∂דṿӣӐᶝ100ה П έ⇔NWW3ᾌ

ȲЄה Ɫ 99-155°EȲ1-41°NȲ έ⇔ 0.25°ȷМ

Ɫ 110-126°EȲ9.5-36°NȲ έ⇔ 10kmȴ 

2.ῺỴ SWAN ה

П оׁשṅ 

101/12/07 Ӑᶝ ᾭ SWAN ה NWW3 Пה иέ

ц ḟѠ שׁ ȴɎ Ӓ ᵫв  ɏן

3. Ṇ ᾌ Ṇ П

 

101/12/07 1. Ṇ כ כ ȴ 

2. Ṇ ᵂ о ȴɎᵶ ₇ ȳ

Ḗȳ Ԍ ȳ Ḗȳ иέѠᾎȳ

ϩц ד ᶾ ╓ ɏ 

3. Ṇ צ П∟ ȴɎẂֽ ҏ éɏ 
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4. ᴥе Ṇ Ḇ

 

101/12/07 1. ᴥе Ṇ Ȳḕủ ҏ

ᵫȴ 

2. ẓ ֢ Ṽ ғ ɎἬצ Ҡ

Ṽ ḕЊ П ᴞӦ ɏȲ101

ד 4ѣἉᶙכȴ 

3. М ᵫ(101ד 7ѣ 6ѡ)›Ȳ ᴥе

Ṇ ה כ Ȳṳḕщᴞה

ПӐᶝ╓ứ ȴ 

4. ὑӐᶝ HPC ∂ ᴥе ᾌ Пה

Ṇ ȴ 

5. ᴥе ᾌ ḕѣה ȴ 

6. 2ᴟ 4 Ӑᶝ ӱ 

5. ӱц Ṇ Ḇ

 

101/12/07 1. ӱṆ Ȳḕủ ҏ ᵫȴ 

2. Ϛ ɎЄה ɏ ӱғ ȲҔᵶ

ҟ 36Њ ᶧ Ȳӑẃ 36Њ ה

ᶧ Ȳӑẃ 36Њ ה Ӕ ᶧ Ȳ

ҟцӑẃ 36Њ ֥иέѬᴯ ᶧ ȳ ᶹ

ц Пצ ғ Ȳ ὑ ד101 9ѣἉᶙכ∂ ȴ 

3. Ṽ Ӑᶝ╓ứ ḂӐᶝ ᵧ П8 ה

ȴ 

4. ֥Ӑᶝ Ḃ Ḃ Ṇ ậП ᴯᵿ

ц ᴯȴ 

5. ֢ Ѭᴯɦ Ӕ ɧ ᴯȴ 

6. ὑ Ӓ ᵫ  ϱ

ᵫ1Ԍȴ 

101/12/07 Ӓ ᵫ 1ԌɎṼ דּ  ɏȴה

7. ֥ӐᶝЛứ П▲  101/12/07 Ӑᶝ Лứ Ӑ ᴩЏᵂ ⇔▲ Ȳ ᴟю

ḕ 2 ѣ ֣Ӑᶝ ᵫЏᵂ ⇔Ɏ Ἠ  ɏȴה₤
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ϡ ȳᾌ ֵה (multi-grid)ᶾ П∂  

Ӑ Џᵂѻ ӭ› ᶝᵂ оᾼϡ ᾌ ה ᴩ ѩ ϣҔ╗ ֵ֣

цה ֣ ᾭ  ȴה

ᴖӭ› ᶝᵂ оᾼֵ Ҕ╗3ה ϣᴖ ֣ ᾭ ה 2צ

ȲⱢϠ ᵍ Ὠắẞ 3 ц ᾼ Ȳ֪ױӐׁשṅ∂ 2 ᾼֵ Ȳה

ṳ NCEP/NFSц10еṭ (Ҕ╗иέ ц )ҫҵ ᴩ иέᾼЏᵂȴ 

֯ ֣ ᾭ ᾼ иȲ⁄ṿӣ Мїɦḳ ἤщ ᵂ ∂ -

Ḃ ᵂ ỗҵ⇔ד100 ɧПׁשṅ Ȳ ậ֝דᾼ Ȳѩ(ד2011)◕

иέ 2 П Ὠȴῶ3Ɫϡ ѻה ứ ȴ 

ῶ 3ȳ ѻה ứ  

 ֣ ᾭ  ֵ֣  

Є (0.25°) Њ (10km) Є (0.25°) Њ (10km) 

Maximum global 

time step(ּה) 

3600 3600 3600 1200 

Maximum CFL 

time stepX-Y(ּה) 

900 150 900 300 

Maximum CFL 

time step k-theta 

 (הּ)

3600 3600 3600 600 

Miminum source 

term time step 

 (הּ)

300 5 30 5 

Propagation 

scheme 

PR3 

Ultimate Quickest Average 

PR2 

Ultimate Quickest Diffusion 

Swell age Ts 

43200 

Swell age Ts 

21600 

First frequency 0.04118 Hz 0.0417 Hz 

Bottom 

friction(ɔ) 

-0.067 -0.019 -0.019 -0.019 

 

2-1 NWW3(Ver 3.14)ᾌ ה  

ӭ›МҶ ᶝᵂ оἬṿӣ ᾼNWW3ᾪӐⱢ3.14ᾪȲ ᾪӐБὑ20095דѣеᵉȲ

ױ Ҡὑה ᵿᴞӦϯ (http://polar.ncep.noaa.gov/waves/wavewatch)Ȳᵀ Ԓ Ҍ ῀

∟ỞҠϯ ȴ 

NWW3 Ϯ҅П ȲἬӣПה ạѠ ⱢḖה Пᾌ ᵂӣϩӂ Ѡ

 ȸהȲֽϯ(action balance equation)ה
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q
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D

R
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cos22 fff
ff
µ

µ

µ

µ
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N
D

R
 

2R

Dlf
+ S#=

µµ

µ

flfcos

2N
                                               (1) 

ẔМ 

R

UCg fq
f

+
=

cos
#                                                          (2) 

f

q
l

l

cos

sin

R

UCg +
=#                                                           (3) 

R

Cg

g

qf
qq

costan
-=##                                                       (4) 

=S# f
s

cos1-

gC
S

                                                           (5) 

=N fcos1-

gNC                                                            (6) 

s

U

s

d

d µ

µ
Ö-

µ

µ

µ

µ
-= k
s

k#                                                        (7) 

ù
ú

ø
é
ê

è

µ

µ
Ö-

µ

µ

µ

µ
-=

m

U

m

d

d
k

s

k
q

1#                                                    (8) 

 

ẔМ ),,,,( tN kqfl ᾌ ⇔ (wave action density spectrum)Ȳl ⇔ȳf ⇔Ȳ kq, ᾌ

Ѡ֣цᾌ (wave number)Ȳt Ȳ gC ᾌ ⇔ȲS Пᾌ (wave energy spectrum)Ȳ

Ҕ╗ ἤ ӻФᵂӣ lnS ȳ ӻФᵂӣ inS ȳ‍ ἤᾌ ӻФᵂӣ nlS ȳ (Ӫᾍ

whitecapping) dsS ȳἉᶩ ϩ botS ȳ ᾌ dbS ȳϮᾌӻФᵂӣ
trS ȳѬ і Пᾌ scS ц

ṿӣ῏ᴞᴩứ ᾼ xxS Ȳs(=2pfr)ᾌ ȲR֮ ҙ Ȳ lfllff DDD ,, … Ȳ lfUU ,

☼ ȲdѬ Ȳ ms, ᾌ › Ѡ֣ц₣᾿Ѡ֣ ȴ 

3.14ᾪПNWW3 2.22ᾪᶁБṿӣANSI ᾼFortran90 Ȳᵓӣ (module)ẃậ҅

1.18ᾪṿӣCOMMON╓҆П includeᾼ ȴᴖה 2.22ᾪ Єᾼ ᵑ֯ҒϤֵ

(multi-grid)П Ȳб ֣(two-way)ПӻФᵂӣȲ֝ ҠѿḂ ἒױЛ֝Пᾌ

έ⇔Ȳᴖ ꜜ Ҡѿ ֵ֯ Пҵ ᴯȷѿ›ṿӣ ֣ ᾭ Ȳ ᾎ М

ч╣ҏЊѩѐᾼᾬ ц оȲѹѩ Ȳᴖᵓӣֵ ȳ ֣ ᶮהȲᴕ

ׂ⌡ᾼϚ ἤȲЛ Ҡ П ֫ ṿӣȲӼҠ ᵍж ᾼ

Ȳ ᵅЛ֝ ὨП ἤȴᴖ֯ᾌ ᾼ έ⇔ ứѠ Ȳֵ б Л֝

П ứȲᵀ֯ ֣ ᾭ ⁄Ӈ Ϛ ȴ 

֯Л֝ ᾼ Ẕ ᾼ ⱢϠ Ṝ ứ Ἤצ ȲЊ Ӈ

ậ Њᾼ Ȳֵ֪֯ױ ᾼ М( 13)ȲЄ Ϡֽ ֣ ᾭ ẁ
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Њ ᾼ ꜜ ԈҵȲ ЄȳЊ ᾼ ᵭ֥ ȲЄ ֯Њ вᾼ

Eiᵛ Њ ᾼ Ej ѿ wi,j֥כἬậ҅Ȳֽϯהȴ wi,j⁄ ЄȳЊ ꜜ

 ⇔ᾼѩ ᴖứȸ 

ä= jjii EE ,w                                                              (9) 

 

13ȳЄ ϕц ꜜɎ ɏ Њ ȴц ꜜɎ ɏӱ  

ᴖ ҟṼ Ѭ ứ ‍ ᴯ(inactive)ᾼѠהȲ ֯ӼҠᴞᴩ ứ‍ ᴯȷᴖ

ӣ֯ ѬП ἤ Ӽ֯ғ Пвȴ֯ᾌ ҏѠ Ȳṿӣֽ Ѭ й ᾼѠה(

14)Ȳ ẁ (wind sea)ц (swell)ᾼ ҏȲֽ 15ᴟ 18Ἤӱȴ (wind sea)ᾼứ ╥

Ӧᶝ ֮ (local)ᾼ Ἤ Ӣᾼᾌ Ȳᴖ ⁄╥Ӧᵑ Ἤ Ӣᾼᾌ ᴟױȲ Ӑϱ╥

ὑЛ֝ᾼᾌ Ṇ Ȳ֯NWW3 МȲה ᾌ (c/up) Њ Ȳᵛứ Ɫ Ȳup ϩ ⇔

(u*) ᴿȲ ẔЄὑᾌ ᾼᴯד ⇔ Ȳᵛ҅ῶᾌ Ь ắẞ ᾼᵂӣᴖ֯ МȲᵛἬ ᾼ

Ȳ Ẕᵓӣ Ѭ й ᾎй Л֝ᾼᾌ Ṇ ȲЛ֝ᾼᾌ Ṇ ᾼᴯד ⇔ upẃ ᴩ

ѩ Ȳ ẃױ и ц ȴ 

֯ᾬ ц Ѡᾎᾼ ϱȲ3.14ᾪ ҒϠ ֵᾼғ цѠᾎȲẂֽ֯ ‍ ἤ

ᾼӻФᵂӣϱȲ Ӕ WRT(Webb-Resio-Tracy)ᾼѠᾎȷ֯צ М ҒϠ ֵᾼẃ ȲҔ╗

ἤᾼ ӻФᵂӣȳ ᾌȳWAM4 ṿӣᾼה Ϥц ȳѬ і Пᾌ Ȳᴟὑ

Ѭ ӢᾼϮᾌӻФᵂӣӭ›Ьӑ∂ ᶙכȷ֯ ϩᾼῶ ϱȲҠѿб ᵓӣ

оȳ֣ ᾼῶ ѠהȲṿ ϩᾼѠ֣ṳЛϚứ ᾼѠ֣Ϛ ȴ 

NWW3֯Ḗ ᾼ ѠᾎԚ3צ ȲҔ╗Ϛ ϱ ᾎц2 Ϯ ULTIMATE 

QUICKESTᾎȴ ᴖ ה МӦὑᾌ оᾼ֪ Ȳ ӢἬ ᾼῧ Ѭ

(Garden Sprinkler Effect, GSE)Ȳױ ᾼ Ӣֽ 19ἬӱП ȲⱢϠ

ᵍ Ȳ Ϡ Ѡ֣Ṕ⇔ᾼ έ⇔ҵȲNWW3֯Ϯ ᾼ ѠᾎМ ҏϡ ѠהȲҔ

╗DiffusionцAverageᾎȲ›῏ҒϤ ᵓӣ ᵂ Ȳ∟῏ ֯

Ѡ֣ц₣᾿Ѡ֣Ԓᴩ ᴩӂᶁѿ ᾼ Ӣȴ 

NWW3ᾼ ϤҔ╗ ἤ(linear)כ  ӻФᵂӣц╓ (exponential)כ  ӻФ

ᵂӣȲ ἤכ  и ӣCavaleri and Malanotte-Rizzoli(1981) ҏᾼ ȲцTolman(1992)ה
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ứ  ᵍᾌ ֯ ᵅὑP-M (Pierson-Moskowitz)ᾼכ ȴ╓  כ иȲNWW3Ԛ

3צ Ҡẁה Ȳᵀ֪Ẕ Ӫᾍ Фד ȲNWW3Ӈ Ϛ ᴕ (ῶ4)ȲҔ╗

WAM-3(1981,1984)ȳTolman and Chalikov(1996)ȳWAM-4(2008)ȴ ֽϯȸ 

WAM-3ᴕ ֯ ֣ ֣Њὑ90⇔ѹ֯ᾌ ὑP-M (Pierson-Moskowitz)ᾼ

ԈϯȲ Иצ Ϥȷ֯Ӫᾍ Ṽ Hasselmann(1974) ҏПPulse-based цה

Komen(1984) Ӕᾼ ȲЛ֝ה ᾼ Ɫӂᶁᾌ ׆ ⇔aĔᾼẗ ȲӼᵛ֯Л֝ ϯ

ӢԚ֝ ᾼ ȴTolman and Chalikov(1996)ᴕ ᾼӻФᵂӣ bȲⱢ ֝ὑᾌ 

⇔ᾼצ ц ϩ… ᾼẗ ȲẔ иᵑᴕ ᵅ ц ᾼ Ȳṳѿ ἤᾼѠ

ה ֥ȲẔМᵅ Ὼᴿὑ ☼ᾼ ȲҔ╗ᾌ ᾼ ếѐ⇔цЛ֝ᾌ

◕ᾼ Ȳᴖה ⁄ ⇔ᾼӂѠכӔѩȴWAM-4(2008)ᾼ

…Ṽ Miles(1957)ᾼҙ ἤ цJanssen(1982)ᾼ ӔȲѻ ᴕ Є ꜜ

цѬῶ ᾼ ⇔ ⇔Ȳᴖױ ⇔ ᾌ ϩצ Ȳױᾌ ϩиⱢᾌ έПᾌ

ѿϯцḆ ᾼᾌ ϩȲҫẔ֯כ  МҫҵҒϤ SoutȲ П ꜜ

Њὑ ꜜ Ȳ ὑ ἤ ȲЄὑ ꜜ ⁄ ὑ‍ ἤ ☼ ȴӪᾍ ᾼ иȲ

Ẕ ֥› WAM-3 ҏПӪᾍ (ṳ ӔכS
WAM4Ȳҫ ϱ ế S∟иⱢӑ ếц ế

и)Ȳ Phillips ҏП ế S
SATцᾌ ☼ӻФ S

TURBȴ 

20Ɫ ᶝ0.25⇔ ᵬ10m/sὧ ԈϯϤNWW3Л֝ Ϥ Ԉ( ה ứ)

Пᾌ иӁȲ 21Ɫᾌ ц П ᶧԝиӁȲẔМWAM4+ⱢArdhuin et al. (2008)П

Ȳ М ӱTolman and Chalikov(1996)Пᾌ ЄȲ֢еהᾼ Ҡ 68еиȲӂᶁ ⁄

ѿWAM4+П ЄȲ֢еהᾼ Ҡ  ȴה1.2ּ

ῶ 4ȳNWW3 ה ϤцӪᾍ еה 

ӭ еה 

Linear input 

(Gavaleri and 

Malanotte-Rizzoli) 

GukgkS out

w

a
lin

4

*

122 )]cos(,0max[)(80),( qqs
r

r
q -= --  

Input and dissipation 

(WAM-3) ),()]1)cos(
28

(,0max[),( 2* qsqq
r

r
q kN

c

u
CkS w

w

a
inin --=
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Ĕ

Ĕ

Ĕ
Ĕ),(

2
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a

a
sq kN

k

k
CkS
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dsds öö
÷

õ
ææ
ç

å
=  

Input and dissipation 

(Tolman and Chalikov) 

),(),( 2 qbsq kNkSin =
 

),(2),( 2

*, qfsq kNhkukS lds -=
 

),(),( 3

2

*
0, qsaq kNf

g

u
akS B

nhds öö
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õ
ææ
ç

å
-=

 
ẔМ 
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14ȳ ᾌ й Ѡהӱ  
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15ȳӱἤᾌ ȳᾌ֣(ҿ)цѻ (Ң)иӁ (NCEP/NFS ) 

 
16ȳ ᾌ ȳᾌ֣(ҿ)ц (Ң)иӁ (NCEP/NFS ) 
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17ȳѻ ᾌ ȳᾌ֣(ҿ)цѻ (Ң)иӁ (NCEP/NFS ) 

 
18ȳװ ᾌ ȳᾌ֣(ҿ)цװ (Ң)иӁ (NCEP/NFS
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)  

19ȳGSE Ẃ 

 

 

 

(E122.5 N24) 

20ȳЛ֝ NWW3 ϤеהПᾌ иӁ 
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(E122.5 N24) 

21ȳЛ֝ NWW3 ϤеהПᾌ Ϥ иӁ 

2-2 ֵ֣ Пה иέ 

2-2-1ֵ ה  

ֵ ᾌ 2צה ( 22)ȲҔ╗ 1 ṿӣNCEP/NFS ПЄ (0.25

⇔) ȳה 2 ṿӣ10еṭ ц ᶝ10еṭ Ἤ ȴכ Ἤ …ẃᴞὑ

МҶ ᶝ МїἬ П2011דNCEP/NFSц10еṭПиέц72Њ Ȳѩ

צ ᶝֵ Ṇ ᾼᵂ о ה ᴩ Ȳӭ› Ṇ ḕѡ ҳװɎ00Zȳ06Zȳ

12Zȳ18ZɏȲḕװ ᴩӑẃ72Њ ᾼ Ȳ в Ҕ╗֢ ЄЊПиέᾌ цӑẃ72

Њ ḕ3Њ Пᾌ ( ₇ ֤Пứ ֽῶ5)Ȳц ҳ ᾌ ȳ ᴥе П

ḕЊ ҏᾌ ἤ ȲẂֽӱἤᾌ ȳӂᶁ ȳѻ ȳTm01ȳTm02ȳӂᶁᾌ֣ ȴױ

ҵӼ ֥ ᶝWINS Пה ҏȳ ᴥе ȳц Мїᾼ ḖɎNCL ɏ ᴟ╓ứᾼ

ȴ 

ññ
¤

=
p

qqsp
2

0 0
01 )),(/(2 ddffFET rrm                                            (10) 

5.02

0 0

2

02 )]),(/([2 ññ
¤

=
p

qqsp ddffFET rrm                                        (11) 

ññ
¤

=
p

qq
2

0 0
)),(( ddffFE rr                                                    (12) 

֮ᶮѬ ậᴞּר NOAA ֮ ᾬ Мї(NGDC) ETOPO1-1иП֮ᶮ

ȲῺү иԛѿ Мї500еѐѬדּ ậ҅ПȲ Є вП֮ᶮѬ

ц ᾭ иӁֽ( 22)ἬӱȲ 23Ɫ10еṭ П֮ᶮѬ ȴ 

Ɫ ױ ∂ה ◕ṿӣ ПӔ ἤȲѩ Ở ה ҏПϚ ἤϣֽ 24

ц 25Ἤӱȴ 
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ῶ 5ȳ ₇П ֤ 

  ֤ в    ֤ в    ֤ в  

grd?.hs ӱἤᾌ  grd?.t ӂᶁ  grd?.dir ӂᶁᾌ֣ 

grd?.phs0 ᾌ  grd?.ptp0  grd?.pth0 ᾌ֣ 

grd?.phs1 ѻ  grd?.ptp1 ѻ  grd?.pth1 ѻ ֣ 

grd?.phs2 װ  grd?.ptp2 װ  grd?.pth2 װ ֣ 

  grd?.fp ѻ  grd?.dp ѻ ֣ 

     ?иᵑ҅ῶ 1(0.25⇔ )Ϥ2(10km )Ϥ3(2.5еṭ ) 

 

22ȳֵ П  
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23ȳ10еṭ П֮ᶮѬ  

 

24ȳ10еṭ ѩ (ҿ Ở ȲҢ ה ҏ ) 
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25ȳNCEP/NFS ѩ (ϱ Ở Ȳϯ ה ҏ) 

2-2-2 Ϛ Пֵ  

ֵ Ҡѿ ẁᶝ ֮ Ɫ ᾼ (ᴕ ᾼѬ ֮ᶮ)Ȳ֝ ᵍ

֣ ᾭ П ᶧȴӐׁשṅᵓӣ2005~2009ХדRC01цRC02 ֥П Ϛиέ Ȳ

Ҕ╗0.25⇔ц0.05⇔(МҶ ᶝSWAN Пה )ϡ ( 26)Ȳ ᴕ ᴩᾌ

Пה ứц ѠᾎȲѩ צ ᴕ П ȴ Ὠṳ МҶ ᶝד

П (ῶ6ц 27)цJASON1 ╦ П ᴩиέѩ ȴ 

JASON-1 ╦ѻ ╥ⱢϠ TOPEX/Poseidon(T/P) ӂ ד ᾼԉ Ȳ Ҡױ

ѿ ᴩ ◦ ☼ᾼׁשṅцϠ ֮ ᾼ оȲѻ Ӧᾎ CNESцּר NASAԚ֝ ᴩ

ԉ Ȳὑ200112דѣ сῈȲױ ╦ Ϡ ẁ2~3щц30щἋ ᾼIGDR(interim geophysical 

data record)цGDR(geophysical data record)ᾼ ҵȲ ẁ3Њ Ἃ ᾼOGDR(operational 

geophysical data record)Ὼᴿᵛ ẁᵂ о ה ֝оПӣȲױҵẔԉ ќ Ẕׁ҃ש

ṅ ȲҔ╗ оц ⇔ ȳЄ◦ ֝о ȴJASON-1 ╦ ᴩᾼ Ɫפּ⇔

1,336kmȲḕ 10щ ᴯ֝ד Ȳ֯ ᾼ иȲҔ╗Ku ( 13.575GHz)цC

( 5.3GHz)ϡ ᾼ ⇔ Ȳ ֥ϡ῏Ҡѿ ẞ ӂ ⇔ ȳ ȳӱἤᾌ

ц ӔȴJASON-1 ╦ ẁᾼIGDRцGDR ₇цẔ ⇔ֽ 
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ῶ7ἬӱȲẔМ֯ иȲԚ ẁϮ ẁ ᴕȲҔ╗ȸ 

1.ṿӣKu ￼ … цṿӣ Vandemark & Chapronạ ӱἤᾌ Ἤ ᾼכ е

Ἤה ᾼ ӂ 10m (wind_speed_alt)ȲẔ ⇔Ҡ 2m/sȴ 

2.ṿӣ‐⇔ ⇔(brightness temperature) ᾼ (wind_speed_rad)ȲẔ… Б

Ӕ ȴ 

3.ECMWFЄ ὧᴫ֣ц⁮Җ֣ᾼ֯ה Ȳ֯ҖЄᴫ◦ᾼ ֻ ⇔Ҡ 2m/sц20⇔ᾼ

⇔Ȳ⁮ыӂ◦5m/sц40⇔ᾼ ⇔ȴ 

28ᴟ 35Ɫ֢ П ה Ὠ(ᾌ ȳ ) П ѩ Ȳ ѿ

о ה Ὠ П ⇔ȲҔ╗ӂᶁ (BIAS)ȳᶁѠ (RMS)ȳד … (CR)

ци ╓ (SI) ȴᾌ иȲֵ П ὨМᶁ П ὨḆ Ὼ

Ȳ ϠЄ ц   ҵȴ иȲֵ П ὨМ֯ӂᶁ Ѡ ᶁ

П ὨḆ Ὼ Ȳ Ϡ ᴎцϝῖ ҵȷ֯ᶁѠ Ѡ Ȳ Ϡ Ѝ

ȳЄ ц ᴎ ҵȲֵ П ὨӼ ȷד ἤѠ Ȳֵ П

Ὠ֯ẔМϝ ȷи ╓ Ѡ Ȳֵ П Ὠ֯ẔМϥ ȴ

Ὠ֝ JASON-1 ╦ᾼ ᾌ ᴩѩ ( 36)Ȳϡ῏ Пד ἤ ЛЄ

ᵀֵ ṾȲѻ ֪Ɫ֯ױ ԈἬṿӣᾼ ЊȲѹ ╦ѩ ᾼ

ЄЊⱢ0.25⇔Ȳ╝ Ὠ ЛὙ ȴ 37Ɫү  Ὼ(SWAN0.05⇔ )П ᾌ

JASON-1 ╦ᾼ ᾌ ѩ ȲӼ ӱҏϡ῏ Пד ἤ ЛЄᵀֵ

Ṿᾼ (ХדвԚּ1991פ )ȴᴟὑ 36Мю ╦ Єᾼ ȲЛ֯ӐׁשṅП

в֪ױЛҫҒ Пȴ 

╦ Ɫ1ּהȲ ӱ Ɫ7еṭȲᴖפּ Ɫ280еṭȲ֝פּ ד5

צ ╝ ӱᾼ Ɫ140еṭȲפּ 35Ɫ1⇔³1⇔ӂᶁПи ╓ иӁ Ȳ М

ӱϡ῏ ЛЄȲ ֵ ֪ ᾼ …֯ү вПиӁ ṾȲᴖ ה ҳỂ

Пи ╓ ᶁ ЄȲҠ ╥ צꜜ ȲᴖNWW3П Ὅ ꜜб ᴞӦ ҏȲ П

Ϥ ЄЊצ Ȳ╝ױ ╥ Є ᾼ Ҡѿ ẁ ꜜ Ἤ ȴ 

ᴖṕ֯ῺỴᾼ ѩ Ѡ Ȳֵ ṿӣ П֮ᶮȲᴞ Ɫ Ȳ

ѹᾌ ᴿѾ Ѡ ȴᴖ ╦ ᾼѩ Ѡ ֪ П ЛЄȲ╝ֵ

П Ὠ ЛὙ ȴ 

ῶ 6ȳᾌ  

҅  ֤ ᴯ  Ὑ ᴯ 

46694A ♂       25°05'48"N 

121°55'21"E  
ὧҖṔ ♂ ҵ 1.0еṭȲפּ Ѭ           30еѐȴ ᶝפּ
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46699A ῧ          24°02'03"N 

121°37'51"E  
ῧ ϝ╦ ҵ פּ 1еṭȲ Ѭ פּ 30еѐȴ         ᶝ          

46706A          24°37'24"N 

121°52'36"E  
ҖѠּפ 5еṭȲ Ѭ פּ 23еѐȴ             Ѭᵓ         

46708A Ѝ        24°50'57"N 

121°55'32"E  
ừ Ѝ ᶠ ᴫѠ 1еṭȲ Ѭ פּ 25еѐȴ     ԏᶝ        

46714D Њ        22°18'55"N 

120°21'46"E  
⅜ὧЊ ІЀҵ פּ 2еṭȲ Ѭ פּ 78еѐȴ   ᶝ          

46735A          23°43'37"N 

119°33'07"E  
Ớ ҖҖᴫѠּפ 1еṭȲ Ѭ 26.6еѐȴ     Ѭᵓ         

46748H ᴫӂ          23°45'44"N 

120°08'39"E  

Џ ⁮Ṯᾌ ᴫ⁮Ѡ 2еṭȲ Ѭ פּ 15е

ѐȴ 

ғЄכ  Ѭ

Џ Ἤ  

46757B ᴎ          24°45'21"N 

120°50'13"E  
ᴎ Ѝ ҵ Ỵּ3.5פеṭȲ Ѭ           26еѐȴ ᶝפּ

46759A        21°54'11"N 

120°49'25"E  
Ϝ ⁮Ѡҵ פּ 3еṭȲ Ѭ פּ 40еѐȴ     Ѭᵓ         

46778A ϝῖ          23°05'44"N 

120°00'30"E  
ϝῖ Ḙ☺ҵ פּ 1.5еṭȲ Ѭ פּ 18еѐȴ   Ѭᵓ         

46787A             24°22'46"N 

118°24'48"E  
   ⁮Ѡ פּ 4еṭȲ Ѭ פּ 25еѐȴ     Ѭᵓ         

WRA007 ὧ          22°43'20"N 

121° 8'24"E  
ὧ о ҵ 1еṭ Ȳ Ѭ פּ 30еѐ              Ѭᵓ               

C6S62  ὧҵ◦      21°45'59"N 

124°04'27"E  
ὧὧ⁮Ѡҵ פּ 300еṭȲ Ѭ פּ 5613еѐȴ     ᶝ          

C6V27  ὧḘ        21°02'30"N 

118°49'45"E  
ᴫ⁮Ѡ 230еṭȲ Ѭ פּ 3000еѐȴ           ᶝ          

C6W08           26°22'37"N 

120°32'10"E  
ᴂ ὧі ὧѠּפ 3.5еṭ Ȳ Ѭ פּ 58еѐȴ   ᶝ          

46761F כғ             23°7'57"N  

121°25'12"E  
Ϯ҇ү Җ פּ 700еѐȲ Ѭ פּ 25еѐ ᶝ 
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ῶ 7ȳJASON-1 ╦ ẁᾼ ц ⇔ 
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26ȳֵ П ȳѬ ц ᾭ П (0.05⇔) 
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27ȳᾌ ᴯиӁ  
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28ȳ֢ ӂᶁ (BIAS)иᵉ (ӱἤᾌ ) 
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29ȳ֢ ᶁѠ (RMS)иᵉ (ӱἤᾌ ) 
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30ȳ֢ ד … (CR)иᵉ (ӱἤᾌ ) 
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31ȳ֢ … (SI)иᵉ (ӱἤᾌ ) 
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32ȳ֢ ӂᶁ (BIAS)иᵉ (ӂᶁ ) 
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33ȳ֢ ᶁѠ (RMS)иᵉ (ӂᶁ ) 
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34ȳ֢ ד … (CR)иᵉ (ӂᶁ ) 
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35ȳ֢ … (SI)иᵉ (ӂᶁ ) 

 

36ȳӱἤᾌ ѩ (ҿȸ ȲҢȸֵ ȲJASON1) 
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37ȳӱἤᾌ ѩ (ϱȸ Ȳϯȸֵ ȲJASON1) 
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38ȳSIѩ (ϱȸ Ȳϯȸֵ ȲJASON1) 
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2-2-3ϡ Пֵ  

ֵ֯ ᾼ ȲЄ Ϡ ẁЊ ᾼ ꜜ ԈҵȲ Њ ҏᾼ

Є ᾼ ҏᾼ Ϛ ȲЊ Ӧ ӂᶁ ẁЄ ᾼ Ȳ Є

ױ ᴩϯϚ ֮ᾼ ȴӐׁשṅֵ ᾼ Ҕ╗2 ȲиᵑṿӣЛ֝

( 1 ṿӣNCEP/NFS ПЄ (0.25⇔)ȳ 2 ṿӣ10еṭ ПМ )Ȳ1щ 4

72Њװȳḕװ Пиέц ᾌ Ȳ Ὠṳ ד2011 ᶝП (ᾌ цӂᶁ

)цJASON2 ╦ (ᾌ ц ) ᴩѩ ȴ֪ ᶝ10еṭ צ ᾎ ᴟ72Њ ᾼ

ᶮҏ (00UTCц18UTC)Ȳ╝ ◕ ѩ ᴟ60Њ ⱢѦȴ 

JASON-2 ╦ѻ ╥ⱢϠ TOPEX/PoseidonцJASON-1 ϡ ╦ צ ӂ ד

ᾼԉ Ȳѻ ╥Ӧּר NASAȳᾎ CNESц ҒϤᾼ ☺EUMETSATȳּר NOAA

ҳ ᴯԚ֝ ȲẔМEUMETSATцNOAA ᵛ ᾼ ц ᵉȲCNES

‍ᵛ ᾼ ȲCNESцNOAA ‍ᵛ ᾼ ᵉȲױ ╦ ᶦ Ҡ ⇔

цᵛ צ ᾼ ȲṿẔҠѿ Ṝ ֵᵂ о ᵂᾼ ḖȴJASON-2ὑ20086דѣ с

ῈȲẔ ẁᾼ ₇ֽῶ8ἬӱȲḕ ₇ᶁҔ╗ Ѭῶ ⇔ȳ Ѭῶ ȳӱἤᾌ цἬ

צ Ӕᾼ ȲẔἬ ẁᾼ ⇔ֽ 

ῶ9ȲẔМ JASON-1ᾼ ҏדᴿϣᶁҔ╗ȸ 

1.ṿӣKu ￼ … цṿӣ Vandemark & Chapronạ ӱἤᾌ Ἤ ᾼכ е

Ἤה ᾼ ӂ 10m (wind_speed_alt)ȴ 

2.ṿӣ‐⇔ ⇔(brightness temperature) ᾼ (wind_speed_rad)ȴ 

3.ECMWFЄ ὧᴫ֣ц⁮Җ֣ᾼ֯ה ȴ 

OSTM/Jason-2 ╦ ᴩᾼ Ɫ1,336kmȲפּ⇔ ֝Ϛ ᴯ ᾼ ЄּפⱢ9.9щȲ ὑ

ḖᴖṕȲҠѿ GDR(Geophysical data record) ᾼ Ȳ Ἃ ȲᵀБ

҉и Ӕц Ȳṿӣ῏Ҡ CNESцNOAAᾼ ȴ 

39ᴟ 46Ɫ֢ Пиέцḕ6Њ ᴟ60Њ Пӂᶁ (BIAS)ȳᶁѠ (RMS)ȳ

ד … (CR)ци ╓ (SI)ѩ Ȳ֯ᾌ Ѡ Ȳ ϝῖцכғ ה Ὼ ҵȲЄ

ȳ ᴎ ЊȲẔ ᶁ ЄȲẔМѿ П ה Ὠד П

Єּ1פmȷ֢ ᶁѠ Юὑ0.45~1.25mȲᴖиέцפּ П ᵑṳЛὙ ȷ֯ד …

Ѡ Ȳ Њ ц ҵᶁ ӱ ᵧצ  ᵅᾼ Ȳи ╓ Пи

ӁӼ ӱиέц П ᵑЛЄϣױᴿѾ ӱṿӣПиέц ֯ 60Њ в ὑᾌ

П ἤ ЛЄȲױҵϡ ҵ◦ ( 44) ה ᶁד ῺȲѩῺỴᾼ Ḇ

Ὼ ȴ֯ӂᶁ (Tm02) иȲὧḘ ц Ѝ ה ד ῺϣẔ҃
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ц   ҵ ᶁ ᵅȲּפЮὑ-0.5~0.4ּהП ȲᴖЄ ᶁѠ Є(ּ1.3פ

דȳ(הּ … ᵅ(ּ0.35פ)ȲẔ҃ ᶁѠ ᵅҠ )ה0.7ּ ὧҵ◦ цὧḘ )Ȳ

ד … Ҡ 0.78( ὧҵ◦ )Ȳ ♂ȳЄ ȳЊ ȳכғ ҵȲד … Ѡ

ᶁ ӱ ᵧצ  ᵅᾼ ȲẔᶁѠ Ӽ ᵧצ  Ғᾼ

Ϩи ╓ ПиӁѿЄ 0.28Ȳ֝֯פּ ӱ֯иέц ◕П ᵑЛЄȴ 

╦ᾌ ѩ Ѡ ( 46)Ȳ֯Є 0.25⇔ П Ὠ ӱ ה ЊȲѹ

ד … ӱ ᵧצ  ᵅᾼ ȲẔᶁѠ ци … Ӽ

ᵧצ  Ғᾼ ȷᴖ֯10еṭ ⁄ᵧ ה ᾼ ( ὧҵ◦ цὧḘ

ᴿ)ϣẔ ἤ 0.25⇔ П ὨדῺȲᵀ оᾼ ἤ ЛὙ ȴ 

ᾼѩ Ѡ Ȳῶ10ȳ 47ц 48иᵑⱢ ṿӣᾼNCEP/NFSц10еṭה

ECMWFЄ ȳAltה (ṿӣKu ￼ … цṿӣVandemark & Chapronạ ӱἤ

ᾌ Ἤ ᾼכ еהἬ ᾼ ӂ 10m )ᾼѩ Ὠȴ֯ ECMWFЄ ᾼѩה

Ѡ ȲЄ ᶁᵧ ἤ …Ȳᵀ 60Њ ᾼ и ЄȲד ἤ ȲѹNCEP/NFS

10еṭ Ḇ ῺECMWF ȷ Alt ᾼѩ ὨӼ ᴿȴ 49ц 50иᵑⱢиέ

ц60Њ ȳ2⇔³2⇔ӂᶁПи ╓ иӁ Ȳ М ӱ ᾼ ҒȲSI

צ Ғᾼ Ȳѹ֪ ֣ᾼֵ Ȳϡ SIᾼ ἤ оЄ Ϛ Ȳ Ϡ֯М

Җ Є  Ὼ (ὧ ц ӻꜜ)ц  ᴫ ȲМ צ Єᾼ Ȳ

ӱױ М ᾼ Ҡ ȴ М Җ Є  Ὼ ПNCEP/NFSȳ10

еṭПиέ Ȳṳ ╦ ѩ ֽ 51Ȳ ӱNCEP/NFSП ╦ Ɫ ῺȲ

ױ ӦNCEP/NFSכ П  Ὼᾼ ҏẃᾼSI ṾȲT ֝Ϛ Ӧ10еṭиέ

П ҏẃᾼSI Ȳ Ϸ ӱҏᵛṿБ ṿӣ ֵ֣ ᾼ Ȳ Л

֝ Ἤṿӣᾼ Ӣ Є Ȳ ẞЛ֝ П ϣ Ϸ╥ӑẃ֯ ᴩṆ

ככ ᾼ ứ Ȳ ᴷЛ֝ П ᾼ ἤȷױҵЄ ה ҳỂ ꜜ

Пи ╓ Ӽ ЄȲ › ṿӣПRCцMC ֥ ᾼ ὨϚ ȴ 

֯⁮  ῺSI ᾼ ѻ ╥֪Ɫ Ὼ ֮Ȳ(127E,35N) ᴯ֢1⇔ в 3צ ᴯȲ

ЬҠѿ SI ȲᵀẔ ЄἬ ȲҠСѿ ȴ 

ᴖṕȲ Пѩ Ѡ Ȳҵ◦ П Ὠ ῺỴ ṾȲѹ ◕ Ғ

צ ᾼ ȷ ╦ᾌ ᾼѩ Ѡ Ȳ10еṭ Ὠᵧ ה ᾼ Ȳ

ҵ◦ П Ὠ Ϛ Ȳ0.25⇔ П Ὠ⁄ ӱ ה Њȴ ᾼѩ Ѡ

Ȳ ṿӣᾼה ECMWFцAlt ╦ Є ᵧ ἤ …Ȳᴖ иέ Пи

⇔ ҒȲ ╥ ҵ ᾼѻ֪ȴᴖ ֵ֣ ᾼ ṿ Л֝ ᾼ

ἤ ⱢϚ ȲᵀЬ ắẞᶝ ᾼ Ὠ ȴ 
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ῶ 8ȳOSTM/Jason-2 ╦ ẁᾼ  

 

ῶ 9ȳOSTM/Jason-2 ╦ ẁᾼ ц ⇔ 
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ῶ 10ȳ иέῶ( ) 

◕ 
 

 
BIAS RMS CR SI 

00hrs 

10km ECMWF 0.0988 2.5823 0.7643 0.3481 

ALT -0.3025 2.9446 0.7162 0.3766 

NCEP/NFS ECMWF 0.0840 1.6097 0.8888 0.2320 

ALT -0.1831 1.9184 0.8477 0.2662 

60hrs 

10km ECMWF 0.2884  2.6583  0.7282  0.3584  

ALT -0.1129  3.0317  0.6774  0.3877  

NCEP/NFS ECMWF 0.1026 2.3253 0.7744 0.3350 

ALT -0.1695 2.5486 0.7407 0.3533 
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39ȳֵ ӱἤᾌ цӂᶁ ѩ (ҿȸ ♂ȲҢȸῧ )  

  

40ȳֵ ӱἤᾌ цӂᶁ ѩ (ҿȸ ȲҢȸ Ѝ )  
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41ȳֵ ӱἤᾌ цӂᶁ ѩ (ҿȸ ȲҢȸЄ )  
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42ȳֵ ӱἤᾌ цӂᶁ ѩ (ҿȸ ᴎȲҢȸ )  


































































































































































































































































































































































