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ꜘⱴ☿ │⁸ ≢ ╙ ─ √╣╢ ─ ≈≢№╢ꜘⱴ☿┼─

╩ ╘⁸ ─ ≤ ─ ╩ ⇔≡⁸2009 ⌐ ⇔√⁹

─ ≢№∫√ ₈ ⱪ꜡◓ꜝⱶ₉ RECCA⁸

2011 2015 ─ ╩ ↑⁸ ─ ⌐≈™≡ ⇔√⁹∕─ │

─ ≢№╢ 27 ₐ ⌐⅔↑╢ ה ─

ₑ⌐₈ꜘⱴ☿ ─↓╣⅛╠₉ ≤⇔≡ ↕╣≡™╢⁹

─ √⌂ ≤⇔≡⁸ ה ─ ≤ ה ─

─ ╩ →⁸ ∆╢↓≤≤⇔√⁹ ─ │⁸ ─

⌐ ↕╣≡™╢⁹ 

 

√⌂ ≤⁸ ─ ╩ ↑√ ─₈ ⱪ꜡◓

ꜝⱶ₉ SI-CAT ⌐ ⇔≡⁸ ⌐☿ⱴ│ꜘⱴכ♥─ ╠∏ ↄ ─ ╩

≤⇔√⁹ 

─ ≤∕─  

⁸ ה ─  

∆╢ ⸗♦ꜟ ─  
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1.SI- CAT ⱪ꜡◓ꜝⱶ─  

  

 

a) ᾧ 

─ ₈ ⱪ꜡◓ꜝⱶ₉( SI- CAT: Social Implementation 

Program on Climate Change Adaptation Technology )─ ⌐ ∆╢ ≤ ╩ ∆╢⁹ 

 

b)῞ᾑ 

 

ⱪ꜡◓ꜝⱶ( SI- CAT)│ ─ ≢⁸ 27 ⅛╠ 31

╕≢ ↕╣╢⁹ 26 ╕≢ ↕╣√ ⱪ꜡◓ꜝⱶ(RECCA)─ ≤

↑╠╣⁸ ⅜ ℮ ─ ה ⌐ ⌐ ⅛↕╣╢╟℮⌂ ─ ™

─ ╛ ─ ╩ ≤∆╢ ╩ ☼כ◦ה☼כ♬⁹╢∆

─ ╩ ∂√ ─ ╩ ∫≡™ↄ⁹ 29 ─ ⌐ ⅜ ╦╣╢⁹ 

 

 

╩ ∆╢√╘⁸ ⁸ ⁸⸗♦ꜟ ⅜ ↕╣√⁹

│ ─ ≈─ ⅜ →╠╣≡™╢⁹ 

ᵑ ─ ™ ─  

ᵒ ♄►fi☻◔כꜞfi◓ ─  

ᵓ ─ ─  

∕╣∙╣─ │ ᵑ≤ᵒ⅜ ⁸ ᵓ⅜ ≢№╢⁹

─ │ ≢№╢⁹⸗♦ꜟ ≤⇔≡ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ─ ⅜ ↕╣≡™╢⁹ 

 

─ꜟכ◔☻fi►♄ה  

 ᵑ│⁸2030 ⅛╠ 2050 √⇔≥♩♇◕כ♃╩╤↓ 20 km─ ╩ ≤∆╢

╩ ∆╢⁹ 28 │ 2ϴ ─ 20 km ⧵╟⅔─♃כ♦ 9 ⅜ ↕

╣√⁹ 

ᵒ│ ♄►fi☻◔כꜞfi◓⌐╟╡ 1 km─ ╩ ⇔√ ╩ ≤

⇔√ ◦♫ꜞ○╩ ∆╢⁹↕╠⌐⁸⸗♦ꜟ ╩ ≤⇔≡⁸ ╩ ⇔√

♄►fi☻◔כꜞfi◓╩ ∆╢⁹ 28 │⁸ ♄►fi☻◔כꜞfi◓│ ⌐ ↑√

◦♫ꜞ○⁸ ⁸ ⌂≥─ ╩ ⇔√⁹ ♄►fi☻◔כꜞfi◓─ │⁸ ₁ ⅔

╟┘ ─ ╩ ↕╣√™⁹ 
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̈

ᶮ ṑ
ι
Ẏἶ ӔẎἶ
⅍

ṓῙ ᴂṪ םᵓזּ ФкϽжЭˢSI-CATˣ

Ḝ ḩ Ή ֝
ᶤᶮ ̯

Β

ᶽ
ὡ

̱

ἶ Ẏἶ

SI- CAT

Ẏ ⁸

SI- CAT

2. ⌐ ∆╢ ≥☼כ♬ ⌐ ↑√ ╡ ╖⌐≈™≡ 

 ☿fi♃כ  

 

a) ᾧ 

ⱪ꜡◓ꜝⱶ SI- CAT ─ ≤⁸SI- CAT ≤

⇔≡─ ─ ╡ ╖⁸∆⌂╦∟ ⌐ ∆╢ ☼כ♬─ ≤⁸ ⌐⅔↑╢

─ ⌂ ⌐ ↑√ ⌐≈™≡ ⇔√⁹ 

 

b)῞ᾑ 

ⱪ꜡◓ꜝⱶ SI- CAT ─  

ⱪ꜡◓ꜝⱶ SI- CAT │⁸ ─ ─

ⱪ꜡☺▼◒♩≢№╡⁸ │ 2015 19 ≢№╢⁹SI- CAT─ ╩ 1⌐ ∆⁹SI- CAT

≢│⁸ ─ ה ⌐ ∆╢ ≤⇔≡⁸ ⅜ 1) 2030 ╩

≤⇔√ ─ ™ ⁸2) ─♄►fi☻◔כꜟ ⁸3) ─ ╩

∆╢ ⁸╩ ∆╢⁹╕√ │⁸ ─ ⌐ ∆╢ ─☼כ♬

╛⁸ ⇔√ ─ ┼─ ╩ ℮⁹SI- CAT─ │⁸ ⇔√ ⅜ 7

─ ⌐⅔™≡⁸ ↕╣╢↓≤⌐№╢⁹ 

 

SI- CAT ≤⇔≡─ ─ ╡ ╖ 

 SI- CAT ⌐ ∆╢ ─ ╡ ╖≤⇔≡ 2 ╩ ∆╢⁹ 

 i ⌐ ∆╢ ☼כ♬─  

2015 ⌐⁸ ─ ⁸ ⁸ ⁸ ─

⌐ ⇔≡ ⌐╟╢ ╩ ⇔√ 123 ⁹ ─ │⁸ ─

⌐ ∆╢ ╛ ─ ⁸ ─ ⌐ ↑√ ╛ ∆╢ ⌐≈™≡

≢№╢⁹ ─ ╩ ─ 2015 ₈ ₉ ☿fi♃

כ 2016 ⌐⁸ ╩ ─ 2015 2016 ⌐ ⇔√⁹ 

╕√⁸ ⌐≡ ⌂ ⅜ ∑╠╣√ 21 ╩ ≤⇔√ ╩

2016 ⌐ ⇔√⁹ │⁸ ⌐ ↑√ ╡ ╖╛ ⌐ ∆╢

כ♬ ☼⌂

≥≢ №╢⁹

│

⌐

─

≢№

╡⁸

≢

╛

─

⁸ SI-

CAT

⌐

╩ ™

√⁹ 

≢ │⁸ SI-

CAT ▪ⱪ

ꜞ⌐ ∆

1 ⱪ꜡◓ꜝⱶ SI- CAT ─ ≤∕─ ⁸ ꞉כ◐fi◓◓ꜟכⱪ WG─

⁹ WG⌐≈™≡│⁸ WG ─ ⁹SI- CATⱩ꜡כ◦ꜙ▪ ╩ ⌐  
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╢ ⅝ ╡ ╩ ╦∑≡ ∫√⁹SI- CAT▪ⱪꜞ≤│⁸SI- CAT≢ ↕╣√ ╛ ╩ ─

╛ ≢ ⌐ ⁸╡№≢ꜟכ♠─╘√╢∆⌐℮╟╢⅝≢ ╛♃כ♦ ─

╩ ∆╢►▼Ⱪ▪ⱪꜞ◔כ◦ꜛfi≤⇔≡─ ╩ ⇔≡™╢⁹ ≢│⁸SI- CAT

▪ⱪꜞ─ ╛ ▬ⱷכ☺╩ ⇔√℮ⅎ≢⁸ ─ ⌐ ∆╢ ╩ √⁹ ⇔√

SI- CAT▪ⱪꜞ⌐ ∆╢ ☼כ♬ 702 ╩ SI- CAT▪ⱪꜞ─꞉כ◐fi◓◓ꜟכⱪ ⁸WG≤

⌐ ⇔√⁹SI- CAT▪ⱪꜞWG≢│⁸ ─┼☼כ♬─₁ ─ ╛ ─ ⁸▪ⱪꜞ┼─

⌂≥⌐≈™≡─ ╩ ∫√⁹ 

─ ⌐ ∆╢ ☼כ♬ ─ │⁸ ↑⌐│⁸2016 8 ⌐

≢ ⇔√₈ ⱨ◊כꜝⱶ₉ ─ ≢⁸SI- CAT ⌐│⁸ ⁸

⁸SI- CAT▪ⱪꜞ⌂≥─ WG ≢ ⇔√⁹ 

 

 ii ⌐⅔↑╢ ─ ⌂ ⌐ ↑√  

⌐⅔↑╢ ─ ⌐ ↑⁸ ⌐ 3 ─ ╩ ⇔√⁹1) SI - CAT

⌐⅔↑╢꞉כꜟ◓◒כⱪ≤꞉כ◒◦ꜛ♇ⱪ─ ⁸2) ⸗♦ꜟ ─ ≤ ─

⁸3) ◦♫ꜞ○ ╡ ⁸⅔╟┘ ⌐╟╢ ≢№╢⁹ 

1) ⌐≈™≡⁸SI- CAT≢│⁸ ╕√│ ─WG⅜ 6 ↕╣≡⅔╡⁸ ─

⌐ ↑√ ⅜ ╦╣≡™╢⁹ │⁸ WG≤⸗♦ꜟ WG╩ ⇔⁸

WG─ ⌐ ⌐ ⇔√⁹2016 8 ⌐│⁸ ≤ SI- CAT ⅜꞉כ◒◦

ꜛ♇ⱪ ≢ ╩ ℮₈ ⱨ◊כꜝⱶ₉╩ ⇔√⁹⸗♦ꜟ ⌐ 16

⅛╠ ⅝⁸5≈─ ≢₈ ─ ⌐ ≈ ⌐ⱴכ♥╩₉│≥

╩ ∫√⁹ 

2) ⌐≈™≡⁸ ⌐⅔™≡│⁸⸗♦ꜟ ─ ─ ─ ╩ ∫

√⁹ │⁸2016 10 ⌐₈ ה ⱪꜝ♇♩ⱨ◊כⱶ₉╩ ⇔⁸2017

2 ⌐∕─ ─ 1 ╩ ⇔√⁹ 1 4 ─ ⌂ │⁸ ⁸

⌐⁸SI- CAT ─ ╩☼כ◦ ⅎ╢↓≤⌐№╢⁹ ─ ☼כ♬─

⌐ ╦∑√ SI- CAT ⱴ♇♅fi◓╛⁸─☼כ◦ ⌐ ↑√ SI- CAT ─ ╩ ⇔

√⁹ 

3) ⌐≈™≡⁸⸗♦ꜟ ⌐⅔™≡│⁸⸗♦ꜟ ⅝─ ≢№╢ ≤

⇔⁸ ─ ╩◓ⱥ▪ꜞfi─┼כ♄ꜟⱱ◒כ♥☻⌂ ⇔√⁹∕─ ╩ ↑⁸ ┼

─ ⌐ ↑√ ◦♫ꜞ○ ─ ╩ ℮ ≢№╢⁹╕√⁸ ─

≢№╢ ⇔ ₈ ₉┼─ ╛⁸ ⌐ ⌐

₈ ╖₉⌐ ∆╢ ⌂≥╩ ⇔√⁹ 

 

c)ᴟ ᾑ♅ 

☿fi♃כ 2016 2015 ─ ─ ⌐ ↑

≡ 34pp. 

2016 27(2015) ₈ ⱪ꜡◓ꜝⱶ⌐⅔↑╢ ─

⌂ ₉ 122pp. 
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3.SI- CATה ╢↑⅔⌐ⱪכꜟ◓ ♄►fi☻◔כꜞfi◓─ ╡ ╖ 

₁   

 

a) ᾧ 

─ ₈ ⱪ꜡◓ꜝⱶ₉( SI- CAT: Social 

Implementation Program on Climate Change Adaptation Technology )⁸ ♄►fi☻◔כꜞ

fi◓ ─ ⅜ⱪכꜟ◓ ╡ ╪≢™╢ ─ ≤ ╩ ⇔√⁹

⌂ ≤⇔≡⁸ ─◓fiꜞכ◔☻fi►♄⌐≥╙╩☼כ♬ ≤ ⇔≡

⅜ⱪכꜟ◓ ∆╢ ╩♃כ♦ ⌐ ∆╢↓≤≤⌂∫√↓≤╩ ╕ⅎ⁸ ♄►

fi☻◔כꜞfi◓─ ⁸ ⌐ ∆╢ ╩ ⌂∫√ ≢⁸ ─ ╩

™√ ⸗♦ꜟ⌐╟╢ 5km꜠ ⱬꜟ─ ♄►fi☻◔כꜟ◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔√⁹ 

 

b)῞ᾑ 

 ⸗♦ꜟ ⁸ ⁸ ⁸ ≤─ ╩ ⌐⁸ ─

(d4PDF♦כ♃)╩ ™≡⁸ ⅜ ⇔√ ⸗♦ꜟ

Nonhydrostatic Regional Climate Model: NHRCM ⌐╟╢ 5km꜠ ⱬꜟ─ ♄

►fi☻◔כꜟ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√⁹ │ ─ ⌐№√╡⁸ ◦Ⱶ

כ♃כ꜠ꜙ ⁸ES ─ ⌂≥╩ ╗ ⌐ ∆╢ ╛ ♄►fi☻◔

◓fi◓─◄fi☺♬▪ꜞfiꜞכ ⌂ ⁸⸗♦ꜟ ⌐⁸ ≥☼כ♬─

◖☻♩─Ᵽꜝfi☻╩ ⇔√ ─ ⌂≥╩ ℮↓≤≢⁸5km▪fi◘fiⱩꜟ ⅛╠

♃כ♦─┼ ╕≢─ⱨ꜡כ╩ ⇔√ ⁹ 

 
 

 ⌐ ∆╢ ⌂ │⁸ᵑ ⌐╟╢ ─ ╙╡ ─⸗♦ꜟ

☿♇♥▫fi◓⌐╟╢ ☻♥♇ⱪ √╡─ ─ ⁸5km ─

⁸ᵒ ⸗♦ꜟ─☿♇♥▫fi◓ ─ⱪ꜡☿☻╩ ╡ ⅎ≡─ ES

─♅▼♇◒⁸ ╛ ─☻Ɑ♇◒⌐≈™≡ ☻Ɽ◖fi≤─ ⁸

ᵓ כⱣכ◘─♃כ♦ JAMSTEC⌐№╢◘כⱣכ♦─┼כ♃ ╩ ≤⇔⁸

◦▼ꜟ─ כⱣכ◘╛ ─ ─ ☺כ꜠♩☻⁸ ≤─Ᵽꜝfi☻╩

♃כ♦√⇔ ─ ⌂≥ ⁸ᵔES─ ⅛⇔ ⌐ ∆╢ ES◘ⱳכ♩≤─ ☺

ꜛⱩ─ ⌐ ℮◄fi☺♬▪ꜞfi◓ ⌂ ⁸ ⸗♦ꜟ─ ⌐

╦∑√ ─╛╡≤╡ ⁸ᵕES⅛╠ ─כ꜡ⱨ♃כ♦─≢╕ ⁸

⅔╟┘ ─ ⌐ ↑√ ≥☺כ꜠♩☻ ♃כ♦⌂ ─ ♃כ♦⁸

─ ♃כ♦⁸╡╙ ↑ ⇔⌐ ∆╢ⱨ◊כⱴ♇♩─ ⁸1km ─

⌂≥ ≢№╢ ⁹ ─ │⁸ES≢ כ◙כꜚ╢∆ ≢ ⇔⌂⅜

╠⁸♄►fi☻◔כꜞfi◓ ▪ⱪ꜡כ♅─ ╩ ⌐ ╡ ∫√⁹ 
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 ♄►fi☻◔כꜞfi◓ ─ ⁸⅔╟┘ km ─  

 

⌐⁸ ╩ ≢⅝╢ ─≢ꜟכ◔☻ ╩ ℮√╘⁸ ─ ╩

⇔√⁹ ⁸⌐≥╙╩☼כ♬─ ⌐ ⅜ 2ϴ ╙⇔ↄ│⁸4ϴ ∆╢↓

≤╩ ⇔⁸d4PDF♦כ♃╩ ™≡ ⸗♦ꜟ⌐╟╢ 5km♄►fi☻◔כꜞfi◓─

╩ ⇔√⁹ │⁸d4PDF─ 20km ╩♃כ♦─ 5km ┼♄►fi☻

╢∆◓fiꜞכ◔ ≢№╡⁸31 ╩ 1ⱷfiⱣכ≤⇔≡ 6ⱷfiⱣ⁸כ 180 ╩

∆╢↓≤⅜≢⅝√⁹ ≢│⁸1) ⌐ ⱨ□▬ꜟ╛ ─ ╩ ℮⁹

2)15 ╩ 1☻♥♇ⱪ≤⇔≡⸗♦ꜟ╩ꜞ☻♃כ♩ ↕∑╢ ≢ ES┼ ≢☺ꜛⱩ ∆

╢⁹ ╩ 13ﬞ ≤⇔≡ 26☻♥♇ⱪ╩ ⌐ ∆╢◦▼ꜟ ╩ ⇔⁸

─◦▼ꜟ╩ ≢ ⇔√⁹3)ES ≢ ╡ ≡╠╣≡™╢ ☺כ꜠♩☻≥

╩ ⌐⁸ ☺כ꜠♩☻≥ ╩ ⇔⌂⅜╠ ╩ ╡ ⇔√⁹4) ♦

♩כ♃☻ꜞ⁸♃כ ─◓꜡⁸♃כ♦ 3ⱨ□▬ꜟ ╩ JAMSTEC─◘כⱣכ┼ ⇔√⁹

♃כ♦ ╩ ⌂ ⌐∆╢√╘⁸ ≢─ ╙ ⌂∫√⁹ 

 5km♄►fi☻◔כꜞfi◓─ ⁸ ⁸⅔╟┘ ╩ 20 ─

d4PDF≤ ⇔⁸ ─ ╩ ⇔√⁹╕√⁸ ↕╣√ ⱨ꜡כ⌐ ™⁸5

─ ⱨ□▬ꜟ ⁸♃כ♦ 2 ⁸♃כ♦ 3 כ♦

♃ ╩ ⱨ◊כⱴ♇♩⌐ ∆╢√╘─ ☻◒ꜞⱪ♩╩ ה כ♦⁸⅔⌂⁹√∑↕

♃ ⌐≈™≡│⁸ ⇔≡™╢⁹ 
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4.SI- CAT≢ ∆╢ 5km▪fi◘fiⱩꜟ ⅛╠ ⅛╢↓≤  

ה   

 

a) ᾧ 

₈ ⌐ ∆╢▪fi◘fiⱩꜟ ⌐≥╙╩₉(d4PDF)☻כⱬ♃כ♦ km

─ ⸗♦ꜟ╩ ™√ ♄►fi☻◔כꜞfi◓╩ ⇔≡™╢ ⅜ ⇔√

╩ ⇔ ─ ╛ ™ ─ ⌂≥╩ ⇔√ ≤ ⌐⅔↑

╢ ≤ ─ ─ ╩ ═√≤↓╤ d4PDF─ 20km ─ ≢│™∏

╣─ ⌐╙ ⌂ Ᵽ▬▪☻⅜№∫√⅜ 5km ─ ≢│ Ᵽ▬▪☻⅜ ⇔

√ ⌐ ™ ⌐ ⇔≡ ─ ⌐⅔™≡ ╩ ∫√≤↓╤ ⌐

∂≡ ╛ ⌂≥─ ⌂ ⅜ ╣√ ⌐ ≢│ ≢№∫≡╙

⅜ ╢≤⅝─ⱷ◌♬☼ⱶ⅜ ⅝ↄ ⌂╢↓≤⅜ ⅛∫√  

 

b)῞ᾑ 

ⱪ꜡◓ꜝⱶ SI- CAT ─ ≢ ₈ ⌐ ∆╢▪fi

◘fiⱩꜟ ╩₉(d4PDF)☻כⱬ♃כ♦ ≤⇔√ km ─ ♄►fi☻◔כ

ꜞfi◓╩ ⇔≡™╢ ⸗♦ꜟ⌐│ ≢ ↕╣√ ⸗♦ꜟ

(NHRCM)╩ ™ │ ─ 1980 2010 ╕≢─ 31 ≢№╢ │ SI- CAT

─⸗♦ꜟ ≢№╢ ≤ ≤≤╙⌐ ∫≡⅔╡ │ ╩ ⌐

⅛╠ ╕≢ ╕╣╢ ↓↓≢│ ⅜ ⇔√ ⱷfiⱣכ 186 ╩ ™√

─ ╩ ∆  

1⌐ d4PDF 20km─ NHRCM 20kmNHRCM)≤ 5km─ NHRCM(

5kmNHRCM)≢ ↕╣√ ─ ─ ╩ ∆ ⅜ ⌂⇔ ⅜ Piani et 

al. (2010) ─ ╩ ⇔√ ≢№╢ ה ≤╙⌐ 20kmNHRCM⌐│ Ᵽ▬▪☻⅜№∫

√⅜ 5kmNHRCM≢│↓─ Ᵽ▬▪☻⅜ ↕╣√ Ᵽ▬▪☻ ╩ ∆≤

20kmNHRCM5kmNHRCM≤╙⌐ ─ ⌐ ≠™√ √∞ ─ 20kmNHRCM⌐≈™≡│

─ ─ ⅜ ≤ ⅝ↄ ⌂∫≡™√√╘ ╙ ─ ⅜ ≤∏╣

≡™√  

 
 ⌐⅔↑╢ ≤ ─ 1 ─ ─ ⁹ ⅜ NHRCM05 ⅜ NHRCM20 │ ⱷfiⱣ31)כ

) ⅜ 5ⱷfiⱣ155)כ )─ ◓ꜝⱨ│  
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⌐ ≢ ∆╢ ™ ⌐ ⇔√ ╩ ∫√  Kawase et al. (2016) ≢│

d4PDF─♦כ♃╩ ⇔ 10 ⌐ 1 ─ ≢ ∆╢ ™ ⅜

─ ≢ ∆╢ ⅜№╢↓≤╩ ⇔√ ⇔⅛⇔ 20kmNHRCM│ ─ ⌂

╩ ⌐ ∆╢↓≤⅜≢⅝∏ ─ ⌂ ╛ ╩ ∆╢↓≤│≢⅝≡

™⌂⅛∫√ 5kmNHRCM≢│ ▪ꜟⱪ☻╛ ⌂≥─ ─ ⅜ ↄ⌂╡ ∕

╣⌐ ∂√ ─ ™⅜ ≤⌂∫√ ∕↓≢ ─

⌐⅔™≡ ⌐ ™ ⅜ ⇔√ ╩ ⇔ ∕─ ─ ╩ ⇔√  

™─ ≢ ⌐ ™ ⅜ ∆╢ │ 20 ∆═≡⅜ ─

≢№∫√ ≢│∆═≡ ⅜ ⇔√ ≢№∫√ ≢│ ─ ⅜

⅛∫√⅜ ─ ╙ №∫√ ™∏╣─ ⌐⅔™≡╙ ╛ ⌐ ⅎ

≡ ╛ JPCZ⌂≥─ ≢ ™ ⅜ ⇔√ ⅜ №∫√  

 
 ─ ⌐⅔↑╢ 20 ─ ⱷfiⱣכ 186 ╩ ─ ⅜

∆╢ │ ≢◌►fi♩⇔≡™╢ JPCZ│ Japan sea Polar air mass Converge nce Zone ─

  

 

╛ ⌐⅔™≡ ⅜ ∆╢─│ ⅜ ∆╢ ≢№╢ ↓╣╠─

─ 20 ─ ≤ ╩ ⇔√ ╩ ⌐ ∆

≢ ≤⌂╢≤⅝⌐│ ─ ⌐ ⅜╖╠╣ ╛ ─ ╩ ™≡

─ ™ ≢ ≤⌂∫√ ≢ ≤⌂╢ │ ⌐ ⅜№╡

│ ─ ╛ ≢ ≤⌂∫≡™√  

 

 
 

 ⌐ ™ 20 ─ ◖fi♃כ│ │ │ ╩ ∆ ≤ ⅜

∆╢ 50%╩ ⅎ√╙─╩ ↑⇔≡™╢  

 

5kmNHRCM─ ╩↕╠⌐ ╘ ▪fi◘fiⱩꜟ ╩ ╛∆ ≢№╢ ╕√

╙ ™ ⌂ ╛ ⌂≥─ ╩ ╠⅛⌐⇔≡™⅝√™  

c) ᴟ ᾑ♅ 

Piani, C., G. P. Weedon, M. Best, S. M. Gomes, P. Viterbo, S. Hagemann, and J. O. 

Haerter, 2010: Statistical bias correction of global simulated daily 

precipitation and temperature for the application of hydrological models.  J. 

  JPCZ    

 20 8 2 0 2 

 4 0 5 14 0 

 0 0 2 20 0 
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Hydrol. , 395, 199 - 215, doi:10.1016/j.jhydrol.2010.10.024.  

Kawase, H.,  A. Murata, R. Mizuta, H. Sasaki, M. Nosaka, and I. Takayabu, 2016: 

Enhancement of heavy daily snowfall in central Japan due to global warming as 

projected by large ensemble of regional climate simulations.  Climatic Change , 

doi:10.1007/s10584 - 016- 1781- 3.  
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5꜠ⱳ₈♩כ ─ ─ ₉⌐≈™≡ 

ה     

 

a) ᾧ 

│ 2016 12 ⌐꜠ⱳ₈♩כ ─ ─ ₉╩ ⇔√⁹↓╣⌐

↕╣√ ⌐⅔↑╢ ⌂ ─ ╛ ─ │⁸ ⌂ ┘

─◦Ⱶꜙ꜠כ◦ꜛfi ≤─ ⅛╠ ─ ⅜ ╣≡™╢ ⅜№╢⁹ 

  

b)῞ᾑ 

│∂╘⌐ 

2011 11 ⌐ ↕╣√₈ ─ ─ ₉│⁸ ─ ⌐╦√╢

╩ ⌐⁸ ⁸ ⁸ ⁸◘◒ꜝ─ ⌂≥─ ╛ ⁸ ⌂≥─ ─

─ ╩ ⇔√ ╛⁸ ─ ╩╕≤╘√╙─≢№╢⁹∕─ 5 ╩ ≡

2016 12 ⌐⁸ ≡∫╟⌐♃כ♦─ ╩ ∆╢≤ ⌐⁸₈IPCC 5 ₉

IPCC,2013 ╛₈ ꜠ⱳכ♩ 2014₉ ,2015 ⌐⅔↑╢ ─ ╩ ⇔√⁹

↓─ ⌐ ⇔√ ⌐╟╢ ⌂ ⌐≈™≡ ∆╢⁹ 

 

⌂  

 i ⌐╟╢  

 ─ ⁸ ⁸ ⁸ ⁸ ⁸ ∕╣∙╣─ ─

1981 2010 ⅛╠─ ─ │ 1890 2015 ⌐⅔™≡⁸100 №√╡ 1.2ϴ─

≢ ⇔≡™╢ ⁹ ─▪ⱷ♄☻ 164 ⌐╟╢⁸ 1

50mm ─ ⌐ ⇔™ ─ ⌐│⁸1979 2015 ⌐⅔™≡ ⅜ ╣≡

™╢ 1 ⁹√∞⇔⁸▪ⱷ♄☻─ │ ™↓≤⅛╠⁸ ╩ ⌐

ⅎ╢√╘⌐│⁸ ─ ♃כ♦╢⌂ ⅜ ≢№╢⁹ 

 i i  ◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠ √ ─ ─  

⌐╟╢ ●☻ ◦♫ꜞ○ SRES A1B⌐ ≠™√◦Ⱶꜙ꜠כ◦ꜛfi

,2013 ⌐≈™≡⁸ ⌐⅔↑╢ 1980 1999 ─ 20 ⌐

∆╢ 2076 2095 ─ 20 ─ ╩ ⇔√⁹∕─ ⁸ ≢│

⌡ 3ϴ ─ ─ ⅜ ╠╣ ⁸1 50 ─ ≢│⁸

─ ₁ ─ ╩ ⅎ╢ ⌂ ⅜ ╠╣√ 2 ⁹ 

 

╕≤╘ 

 ─ │ ⌐ ⇔≡™╢⁹↓╣╕≢─ │ 100 №√╡ 1.2ϴ∞⅜⁸

◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠│⁸ ╕≢─⅔╟∕ 100 ≢ 3ϴ ─ ⅜ ↕╣≡⅔

╡⁸ ⌂╢ ─ ⅜ ↓╢ ╩ ⇔≡™╢⁹ 

 ╕√⁸1 50 ─ ⌐ ⇔™ ─ ⌐╙ ⅜ ╣≡⅔╡⁸

─ ≤ ⌐⁸ ⌂ ┘◦Ⱶꜙ꜠כ◦ꜛfi ≤─ ⅛╠ ─

⅜ ╣≡™╢ ⅜№╢⁹ 
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  ─ 1 50mm ─ ─ 1979 2015  

─▪ⱷ♄☻ 164 ╠⅛♃כ♦─ ⇔√ 1 50mm ─ ⁹ │ ╩

∆⁹ 

 
 ⌐⅔↑╢ 1 50 ─ 10 №√╡─ ─  

│ ⁸ │ ─ ⁹ │∕╣∙╣⌐⅔↑╢ ₁ ─ ⁹ ●☻ ◦♫ꜞ○

SRES A1B⌐ ≠⅝ ─ ⸗♦ꜟ≢ 2076- 2095 ≤ 1980 1999 ─

╩ ⁹ 
 

c)ᴟ ᾑ♅ 

,2013 8  

,2015 ꜠ⱳכ♩ 2014  

,2016 ─ ─ 2  

IPCC, 2013 IPCC 5  

 



21  

 

6. ─ ≤ ─ ⌐ ∆╢  

,  ( ה  

 

a) ᾧ 

─ ( AO)≤ ─ ─ ⌐≈™≡⁸ ⌐╟╡ ⇔√⁹

⁸1989 ─ ☺ꜗfiⱪ │ ─ ≤ AO⌐ ⌂ ─ ⅜

╖╠╣⁸ ─ Ɽ♃כfi─ ╙ ⅛∫√⁹╟∫≡ AO│ ─ ─ ⌐

⅝ↄ ⇔≡™╢≤™℮↓≤⅜ ╘≡ ↕╣√⁹ 

 

b)῞ᾑ 

│∂╘⌐ 

 (2007)│⁸ AO≤ ─ ⌐│ ⌂ ─ ⅜№╡⁸ ⌐ ™ AO

│ ─♩꜠fi♪╩╙≈ ⅜ ™≤⇔≡™╢⁹╕√⁸ (1999)│ ─ ⌐

│ 1989 ⌐ ☺ꜗfiⱪ⅜╖╠╣√≤⇔≡™╢⁹ 

∕↓≢⁸ ☺ꜗfiⱪ ⌐ ⇔⁸ ─ * ⌐⅔↑╢ ─ ≤

AO≤─ ╩ ╘≡ ה ⇔√⁹ 

* ה ⁸ ה ⌐ ( ⌐ ∏╢)  

≥♃כ♦  

│ 1958/1959 2015/2016 ⁹ ⁸│♃כ♦ AO ─

( ⁸ ⁸ ( ⁸ ≢⁸ ≡ 12

2 ─ ─ 3ﬞ ╩ ™√⁹ ⁸♩꜠fi♪ ⌐≈™≡│Spearman

─ ┘ ╩ ∫√⁹↓─≤⅝ 5 ≤⇔√( ≡⌐ )⁹

☺ꜗfiⱪ─ ⌐│⁸ᵑWelch─ t ≢ №╡ᵒ ─ 95% ⌐ 0│

╕╣⌂™ᵓ ֕0.8⁸─ ╩ ™√⁹ ⌂ ─ ⌐│ └→ ⌐╟╢ ╣ ╩

™⁸ AO│ⱨכꜞ◄ ⌐╟∫≡ ⇔√⁹ 

 

⌐⅔™≡ ≡─ ≢ │ ⌂ ─♩꜠fi♪⅜╖╠╣√⁹ ─ ☺

ꜗfiⱪ⅜ ↕╣√─│ 1989 ≢⁸ ☺ꜗfiⱪ ─ │⁸ ≤ AO⌐

⌂ ⅜╖╠╣⌂⅛∫√⁹ ≢⁸ ☺ꜗfiⱪ │⁸ ≡─ ≢ ⌂ ─ ⅜╖╠

╣√( 1)⁹ AO│ⱨכꜞ◄ ≢│ ⅜ 8 ≤ ↕╣⁸ ☺ꜗfiⱪ │

≤ AO─ Ɽ♃כfi─ ╙ ™( 2)⁹↓─↓≤⅛╠ ☺ꜗfiⱪ⌐╟∫≡

≤ AO─ ⅜ ╕∫√ ⅜ ↕╣╢⁹ 

│ AO─ ⅜ ─ ╩ ⅎ╢◦◓♫ꜟ≤⇔≡ ∆╢╙─≢№╢⅛

─♃כ♦⁸⅛ ⌐ ∆╢≤ ⌐⁸ ─ ⌐╙ ╩ →╢ ≢№╢⁹ 

  
1 ☺ꜗfiⱪ ─ AO≤ ─ ≤  
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(Ɫ♇♅ │ ⅜ )  β │ ⌐╟╡♦♩꜠fi♪ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

2 AO ≤  

 

c)ᴟ ᾑ♅ 

,1999: ─ ∞╟╡,Vol.16,No.4.  

,2009:  ╩╙√╠∆≤ ─ .≡╪⅝∆≤, 56 .  

,2007:  ≤ ─ .  , 65 .  
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7. ─◌ⱴ◒ꜝ─ ⌐⅔↑╢ ─ ─ ⅛╠  

  

 

a) ᾧ 

⌐⅔™≡⁸ ⌐ ⌂ ┼─ ⅜ ↕╣≡™╢⁹ ╩

≤⇔≡⁸ ─ ⅛╠ ─ ⌐ ╢⁹ 

 

b)῞ᾑ 

─ ≤  

⌐ ∆╢ │⁸ ─ ≢╙ ⅜╡⅜ ╠╣╢╟℮⌐⌂∫≡⅔╡⁸ ⌐

╙ ⅜ ↑╠╣≡™╢⁹ ≢│ ─ ─ ⅜№╡⁸ │ ⌐ AR4≢ ╡ →╠╣⁸

AR5≢∕─ ⅜ ╦╣≡™╢ IPCC WGи⁸20072014ה ⁹ ⁸ ⌐⅔™≡╙⁸

⌐ ⇔√ ⁸ ⁸ ─ ⅜ ⌐ ⇔≡™╢↓≤⅛╠⁸

─ ─ ╛ ⅜ ↕╣≡™╢ ⁸2008 ⁹⇔⅛⇔⁸∕─ │™╕∞

⇔™ ⌐№╢⁹ 

↓╣╠─ │ ╛ ≤ ─ ⇔≤─ ─ ≢№╡ ⁸2011 ⁸

∕╣ ⅜╕√ ─ ⁸▪ⱷ♬♥▫ ה ⁸2003 ≤⌂∫≡ ─ ╩

≠↑╢≤™℮ ╩ ∫≡™╢⁹╕√⁸ │ ⅜ ↄ⁸ ⌂ ╙ ℮√╘⁸

─ ↕ⅎ ≤⌂╢ ≢ ≢№╢⁹∆⌂╦∟⁸ ⌐ ⇔≡ ≤

─ ╩ ∫≡™╢⁹↓─√╘⁸ ⌐ ⇔√ ⅜ ⌐

─ ─ ╣ ⌐ ⅎ√≤⇔≡╙⁸ ⌐│ √⌂ ─ ⌐

↕╣╢ ↕ⅎ№╢ ה ⁸2016 ⁹↓─ ≢ ╩ ≤∆╢ ⌐⅔™≡

│⁸ ╛ ╩ ─ ≤∆╢ ≤│ ⌂╡⁸ ╩ ≤⇔√ ⌂ ─

╖╩╙∫≡ ╛ꜞ☻◒┼≤ ⌐ ╘╢↓≤│ ∏⇔╙ ≢│⌂™⁹↓─╟℮⌂ ≢

─ ≤⇔≡CIVA Climate Impacts Vulnerability Adaptation ─╖

⌐ ∆╢↓≤⌐│ ⅜№╡⁸ ─ ╩ ∆╢ ⅜ ∂╢⁹ 

WGиAR5≢│⁸ ╩ ≤⇔√ ─ ≤⇔≡ ▪ⱪ꜡כ♅─ ╩ ⇔≡

™╢ IPCC WGи⁸2014 ⁹A ⱬꜟ◒⅜ ∆╢ ╙↓─ ⌐ ╢⁹ⱬꜟ◒─ │⁸

╩ⱬ⁸⇔≥☻כ ≤ ≤─ ╩ ∆╢╙─≢№╢ ⱬꜟ◒⁸

2011ה1994 ⁹ ≤ ≤─ ≤™℮ ─ │⁸ ∆╢≤ ≢│№╢⅜⁸

ⱬꜟ◒│₈ ₉≤™℮ ╩ ╖ ⇔≡ ≤ ─ ─ ╩ ∆╢↓≤⌐ ⇔

ה ⁸2016 ⁸ ╩ ⌐ →≡™╢ ⱬꜟ◒⁸2002 ⁹ 

⌐⅔™≡│⁸ ╩ ≤⇔√ ⌐ ↑≡⁸CIVA─ ╩ ⇔≈≈⁸

ⱬꜟ◒─ ─ ╩ ™≡ ─ ╩ ℮⁹ 
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1 CIVA≤ ─  

 

⌂ ≤  

≢│ ─ ≤⇔≡ ╩ ╡ →√⁹ 

│⁸∕─ ⅜ ⌐ ↕╣≡⅔╡⁸ ⌐│⁸ ™⁸◌ⱴ◒ꜝ

─ ≤ ┘≈™√ ⅜ ∫≡™╢ ⁸2012 ⁹ ⅛╠ ⌐ ∫

≡⁸ ה ⅜ ⇔⁸ ⅜ ∆╢≤ ╕╣≡⅔╡ 2013ה⁸2008 ⁸

─ ╛ ─ │ ⇔≡™ↄ≤ ╕╣╢⁹╕√⁸↓℮⇔√ ─

⌂ ≤ ⇔≡⁸ ≢│ ─ ╙ ╪≢™ↄ⁹ ≤ ≤─ ─

⌂ ⌐ ⅜ ∂≡™ↄ ≢⁸ ╩ ┘√ │ ─ ⌐≥─╟℮⌐

╡⁸≥─╟℮⌐ ↕╣≡™ↄ─⅛ ↓─ ≤ ─ ⅜ ⌐⅔↑╢ №╢™│

╩ ⌐ ≠↑╢ ⅝⌂ ≤⌂╢─≢│⌂™⅛⁹↓╣⅜ ─ ⌂ ≢

№╡⁸ ≢№╢⁹↓─ ⌐ ⇔⁸ ⌂ ╩ ─◌ⱴ◒ꜝ⌐ ⇔⁸

╩ ≤⇔√ ⌐╟╡ ╩ ╖√⁹ 

⌂⅔⁸ ─◌ⱴ◒ꜝ│⁸ ╩≈ↄ∫≡ ╦╣╢ ≢№╡⁸ ≥╙╩ ≤⇔≡

╦╣╢⁹∕↓≢ ≢│⁸ ⌐⅔↑╢ ─ ≤∕─ ⁸∕─ ─ ─

┘∕─ ⌐≈™≡ ╩ ∫√⁹╕√⁸ ─ ⅛╠ ⌐ ╢ ─

╩ ─ ⌐╟╡ ⇔⁸ ─ ⌐♃כ♦ ⇔≡ ╩ ∫√⁹ 

 

 

 ─◌ⱴ◒ꜝ─ │⁸ ─ ⌐╟∫≡ ⅎ╠╣≡™√⁹ ∆╣┌⁸ ─

─ ⌐ ∆╢ ⅜ ╛ ⌐ ↕╣╢ ⅜№╡⁸╕√⁸

⌐╟╡ ⌐⌂∫≡⅛╠╙ ⌐ ⅛↑╢ ╙№╡⁸↓╣╠⌐╟∫≡ │

ↄ ↕╣≡™√⁹ ⌐ ─ ⌐ ╩ ⇔≡™⌂™ ╛ ⅜╕╣∞

∫√ ≢│⁸ ⌐⌂∫≡⅛╠╙ ⌐ ⅛↑╢ ⅜ ⅛∫√⁹ ⌐ ⌐

─ ⅜ ⅛∫√ ≢│⁸ ⌐⌂∫≡⅛╠ ⌐ ⅛↑╢ ⅜ ⅛∫√⁹╕√⁸

⌐ ╩ ⇔≡™⌂™ ╛ ⅜╕╣∞∫√ ≢│⁸ ─ ⌐

⇔≡ ⌂ ╩ ≈ ─ ⅜ ™ ⅜№∫√⁹↓─↓≤⅛╠⁸ ⌐⅔↑╢

─ ⅜ ⌐⌂∫≡⅛╠─ ≤─ ╦╡ ⌐ ⇔≡™╢ ⅜№╢≤ ↕

╣╢⁹ ⌐╟∫≡⁸ ⌐ ─ ⅜ ╕∫√╡⁸№╢™│⁸ ─

╛ ≤∕─ ─ ╛ ≤⅜ ⇔√╡∆╢ ⌐│⁸ ⌐

∆╢ ╛ ⅜ ⇔≡™ↄ ⅜№╢⁹∕─ ≤⇔≡⁸ ─

CIVA Climate Impact, Vulnerability,  Adaptation

/ / /

é

/ / /

é

O.Ҝ
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⅜ ╕∫≡™ↄ ⅜№╢⁹↓╣│⁸ ⌐≤╠ⅎ√ ⌐│ ─ ≤™ⅎ╢⁹

√∞⇔⁸ ⌐ ⅜╟ↄ№╢ ≢│⁸ ─ ⌐ ⇔≡╙ ╩

≈ ─ ⅜ ⌐ ↄ⌂∫≡™╢⁹↓─ │ ⌐⅛≈ ⌐│ ≤

↕╣╢⁹∕⇔≡⁸↓─ ⅜ ⌐ ⌐ ↕╣⁸ ↕╣≡™↑┌⁸ ⅜

⇔≡™ↄ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 ─◌ⱴ◒ꜝ─ ┼─ ─  

 

 

c)ᴟ ᾑ♅ 

IPCC Working Groupи,Climate Change 2014: Impacts, Adaptation, and Vulnerability 

Working Groupи Cotribution to AR5, 2014.  

IPCC Working Groupи,  Contribution of Working Group и to the Fourth Assessment 

Report of the Inter governmental Panel on Climate Change , 2007.  

○◑ꜙ☻♃fiהⱬꜟ◒ ─ Ί ≤ ─ 2011 

○◑ꜙ☻♃fiהⱬꜟ◒ Ί ╩┤√√┘ ⌐⁸ ╩┤√√┘ ⌐

2002  

○◑ꜙ☻♃fiהⱬꜟ◒ ≤⇔≡─ 1994 

 ┼─ ™ ה

2008  

 8  IPCC ●☻ ◦♫ꜞ○A1B╩ ™√

⸗♦ꜟ⌐╟╢ ─ 2013 

 7  IPCC ●☻ ◦♫ꜞ○A1B⅔╟┘ B1⌐╟╢

─ 2008 

ה ⌐⅔↑╢ ─ ─ ⌐⅔↑╢

⌐ ⇔≡  21(2) 137- 148 2016 

◌ⱴ◒ꜝ≤ Ί∕─ ≤ 2012  

─ 2011.  

ה 2003. 

  

/
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8. כ◑ꜟⱠ◄ה ⌐⅔↑╢ ─♃כ♦  

 (   ☿fi♃כ)  

 

a) ᾧ 

≢│ ה ─ כ◑ꜟⱠ◄ה ┼─ ⌐≈™≡ ⌐⅔↑╢

╩ ⅎ≡ ∆╢⁹╕√, ⌐⅔↑╢ ◄Ⱡꜟ◑כ ⌐ ⅜ ⅎ╢

⌐≈™≡╙ ∆╢⁹ 

 

b)῞ᾑ 

◦☻♥ⱶ⌐⅔↑╢ ─♃כ♦  

◄Ⱡꜟ◑כ⅜ ⌐ ↕╣√ ⌐│, ◄Ⱡꜟ◑כ∞↑⌐ ה

⌐ ⅝ↄ ∆╢ ⅜ ⌐ ↕╣╢↓≤⌐⌂╢⁹∕─√╘, ⅜ ⌐Ᵽꜝfi

☻╩ ∫≡ ↕╣╢√╘⌐│, ─ ╛ ⌂≥ ─ ה

∆╢ ≢╙ ◄Ⱡꜟ◑כ─ ╛ ⅜ ≤⌂╢⁹∕─√╘⌐│, 

ה ─ ─ ⅜ ╘╠╣╢⁹ 

 

 i ─  

⌂≥⌐⅔™≡╙, ⌂≥─ , ╩⸗♬♃ꜞfi◓

∆╢ ╩ ⅎ≡™╢≤↓╤│ ≢№╡, ⌐ ↕╣≡™⌂™─⅜ ≢№╢⁹™≈, 

≥↓≢, ≥─ ∆╢─⅛≤™∫√ ⅜ ≤⌂∫≡™╢⁹ ≢│ ⅛╠

↕╣√ ⅜≤⌂♃כ♦ ◖fi♁כ◦▪ⱶ ◖fi♁כ◦▪ⱶ ⱱכⱶⱭ

☺כ ⅛╠ ↕╣, ⌂ ─ ⅜ ꜞ▪ꜟ♃▬ⱶ≢ ╠╣╢╟℮⌐⌂∫≡

™╢⁹↓╣⌐ ╛ ◦☻♥ⱶ─ ╩ ⇔, ⅜ ∆╢◄ꜞ▪⌂

≥╩ ⌐ ╩ ∆╢ ⅜ ╘╠╣╢⁹ 

 

 i i  ◄Ⱡꜟ◑כ─  

⌐⅔↑╢ ─ ⱶ▬♃♪כꜞ ⅛╠ 5 6 ╕≢ ⌐≈™≡│

─ ♃כ♦ ≢─ ╛ ╠⅛♃כ♦ ⇔√ ─

⅜ ╦╣╢⁹ ─ , ╩ ╘√ ⌐≈™≡, ⅛╠ , 

╕≢─ │, ⸗♦ꜟ╩ⱬכ☻≤⇔√ ╛ ─ ╩ ™, 

⌐│ ─ ⅜ ╦╣╢⁹ │⌐♃כ♦ ⅜ ♃כ♦ ,╘√╢╣╕

╩ ⇔√ ⸗♦ꜟ─ ╙ ╦╣, ⌂ ─ ╩ ℮ post- processing

╙ ↕╣╢⁹ 

 

 i ii ─♃כ♦  ┼─  

◄Ⱡꜟ◑כ│ ─ ─╖⌂╠∏, ─ ╛ ⌂≥⅜ ∆

╢ ─ ⌂≥Ᵽ♇♥ꜞכ─ ⌐╙ ─ ⅜ ╕╣≡™╢⁹ ⌐⌂

∫√ ◄Ⱡꜟ◑כ╩ ⌐╟∫≡ ╩⇔, ─ │ ╩∆╢ ≢╙, 

╩ ∫≡ ⌐ ∆╢↓≤⅜ ╘╠╣╢⁹ ─ ╩ ⇔≈≈, ™≈

⅜ ↄ⌂╡, ∕─◄Ⱡꜟ◑כ╩ ∆╢⅛, ╕√ ⅜ ≢⅝⌂™ , №

╢™│ ─ ⌐ ⇔≡≥─ ∆═⅝⅛≤™∫√ ╙⌂↕╣≡™╢ ╠, 

2017 ⁹ ─ │ ⌂≥⌐ ═≡ ⅜ ↄ ∆╢↓≤⅜ ≢№

╢√╘, ─ ─ ⌂≥⅜ ↕╣╢⁹ 

 

 i ii  ≢─ ─♃כ♦ Ί ┼─ Ί 

─♃כ♦ כ◑ꜟⱠ◄ה ≢─ ≤⇔≡, ⌐⅔↑╢ ─♃כ♦

╩ ∆╢⁹ ⌐⅔™≡│ ה ⅜ ⌐ ↕╣⌂⅜╠ ⅜ ╠╣≡™╢

⅜, ⌐ ╩ ∆╢⁹ ≢│ ─ ╩ 90 ⌐ ∆╢╟℮⌐ ↕╣≡
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™╢⁹ ╡─ , , , ⌂≥ ╩ ⇔≡, ─

─ ↕⌂≥⌐╙ ⅜ ↕╣, ─ ⅜ ↕╣╢⁹2017

─ ─◄Ⱡꜟ◑כ☿♇◦ꜛfi , AMS 2017 ─ ─ ▫♥ꜞⱩה♄♫◌ ,│≢

◦ꜙ◖꜡fiⱦ▪ ─ │ⱶכ♅ ,  

https://ams.confex.com/ams/97Annual/webprogram/Paper310394.ht ml , ⸗♦ꜟ

WRF╩ ™√▪fi◘fiⱩꜟ ╩ ⇔ ▪fi◘fiⱩꜟⱷfiⱣכ 37 , ▪fi◘fiⱩꜟ , 

─ ◦♫ꜞ○╩ ⇔√ ─№╡ ⌐≈™≡ ⅜⌂↕╣≡™╢⁹↓─

│ ⌐│ ⌐ ↕╣╢⁹ ╛ ⅜ ⌐ ↕╣

√ ה ,│⌐ ⅜ ⅝ↄ ⇔√ ╙ ⌐ ╢√╘, ∕─ ⌂ ─

─√╘⌐ ╩ ∆╢ ⅜ ╘╠╣≡™╢⁹ 

 

 iv  ─◖☻♩  

 AMS 2017─ ─ ≢│, Jef frey K. Lazo ╠─ NCAR─ )≡™⅔⌐ⱶכ♅ , 

https://ams.confex.com/ams/97Annual/webprogram/Paper313289.html ≥כ☺♫◄ꜟ☿◒◄ ,(

─ ─ ≢ 2024 ⌐ 1,800GW─ ⅜◖꜡ꜝ♪ ⌐ כ◔√╣↕

☻╩ ⇔, ─ ─ ≤∕─ ⌂ ◖☻♩ ⌐≈™≡

╩ ∫≡™╢⁹ ─ ╟╡╙ ─ ╩ ≢⅝√ ⌐│, ⌐⇔≡

9000 ─ ─ ⌐ ↕╣╢ ⌂≥─◖☻♩ ⌐ ≈↓≤╩ ⇔≡™

╢⁹ ╩ ⇔√ ─ ⌐╟╢ ◖☻♩─ ⌐≈™≡│ ╩ ⌐

↕╣≡⅔╡, ─◖☻♩ ⌐ ≈≤─ ╙⌂↕╣≡™╢ UCAR ⱱכⱶⱭכ

☺, 2016 ⁹ 

 

◄Ⱡꜟ◑כ─  

 i  

─ ⌐⅔™≡│, ⅜ ≈─ ≤⇔≡♩Ⱨ♇◒⌐⌂∫≡™╢⁹ ─

⌐╟╢ ◦☻♥ⱶ─ ╛ ⅜№╢↓≤⌐╟╢ ─ ⅜ ↕╣≡™╢

╠, 2016 ⁹ ─ ⅜№∫√ │, ◦☻♥ⱶ⌐ ⅜ ↕╣╢√╘, 

─╖⅛╠ ╩ ⇔√ ≤ ═╢≤, ⌐│ │ ⇔≡⇔╕™, 

⅜ ↓╢ ╣⅜ ∂╢⁹╕√, ⅜ ⇔ ⅜ ╗≤, ◦☻♥ⱶ⌐

╙∫≡™√ ⅜ ⌐ ∆╢≤, №╢◄ꜞ▪≢ ⌐ ◦☻♥ⱶ⅛╠ ⅜

⇔, , ⅜ ⇔, ╛ ─ ─ ⅜ ∂╢⁹ ╛ ╩

⇔, ™≈ ⅜№╡, ⅜ ∂╛∆™ ⌐⌂╢─⅛≤™∫√ ╙ ◦☻♥ⱶ─

⌐ ⌂ ≤⌂╢⁹ 

 

 i i   

, ≢│ ⅜ ⌐⌂∫≡™╢⁹ ⌐≤╙⌂℮ ⅜

◦☻♥ⱶ─ ⌐ ∆╢↓≤⌐╟∫≡, ⅜ ∆╢↓≤⅜ ↕╣≡™╢ ╠, 

2016 ⁹∕─√╘, ◦☻♥ⱶ⌐ ⅜№╢↓≤≢, ⅜ ⌐│ ↄ⌂∫√≤

⇔≡╙ ⅜ ╡ ↕╣⌂™ ⌐│ ≤ ─ ⅜ ⇔, ─

⌐ ⅝⌂ ╩ ↓∆ ╣⅜№╢⁹ ≢│, ⱱכⱶⱭכ☺ ⱱכⱶ

Ɑ₈☺כ ─ ₉ ⅛╠ ≤⇔≡ ─ ╩ ∫≡™╢⅜, 

↓─ │ ◦☻♥ⱶ ┼─ ≤⇔≡╙ ⅜ ↕╣╢⁹ ⅜ ─ ╣⌐╟

∫≡≥─ ⅜╢⅛ ≢⅝╢↓≤≢, ◦☻♥ⱶ─ ╛ ◦☻♥ⱶ─

⌐ ∆╢ ≤⌂╢≢№╤℮⁹ 

 

╕≤╘ 

כ◑ꜟⱠ◄ה ─♃כ♦ ,│≡™⅔⌐ ─ ⅜ ⅜╡≈≈№╢⁹ ╛

, ─ ⌂≥⅜ ∆╢ ♃כ♦ ♃כ♦ , ╛ ─

♃כ♦ ₁⌂◦♫ꜞ○╩ ╗ ♃כ♦ ⌐≈™≡│ ₁⌂ ⅜№╢≤ ⅎ╠

╣╢⁹ ─♃כ♦ ⌐⅔™≡│, Ɽꜝⱷכ♃─ ⅜ ↕╣╢⅜, 
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╩♃כ♦ ∆╢ │ ≢≢⅝╢∞↑ ─ ™ ╩♃כ♦ ∆╢≤≤╙⌐, 

─ ⌂ ⌂≥─ ╩ ⇔√ ≢ ↕╣╢↓≤⅜ ╕⇔™⁹↓↓≢ ⅜

⇔√™─│, ⅜ ╩♃כ♦╠⅛™ ⇔⌂™─≢│⌂ↄ, ⅜ ™⅛≥℮

⅛│ כ◙כꜚ─♃כ♦ ⅜ ∆═⅝≢№╢≤™℮ ≢№╢⁹ 

ⅎ┌, ה◄Ⱡꜟ◑כ ⌐⅔™≡│, ↓╣╕≢ ═√╟℮⌐ ╛ ─

, ⌂≥─Ᵽ♇♥ꜞכ, , ⌂≥ ₁⌂ ה ≢ ♦

─♃כ ⅜ ↕╣≡™╢⁹ ⌐ ℮ ⌐≤∫≡│, ⇔√◦☻♥ⱶ╛◘כⱦ☻─ ≢, 

⅜♃כ♦ ╩♃כ♦ ,⅛ ∆╢↓≤≢≥─ ╛ , ◖☻♩─ ⅜

⌂↕╣╢─⅛╩ ⌐ ╩ ℮⁹∕─ ⅜♃כ♦ ∆╢⌐ כ◙כꜚ│⅛℮≤⅛╢∆

⅜ ╩♃כ♦⁹╢№≢≥↓╢∆ ∆╢ ⅜, №╠╝╢ ⌐ ⇔√ ╩ ה

∆╢↓≤│ ⌐℮╟─≤⅜♃כ♦─⧵⁹╢№≢ ↕╣, ─ כ◦ ,⅛─╢№⅜

╩◓ⱴ♇♅fi─☼כ♬≥☼ ℮ ≢╙, ╕∏│ ╩♃כ♦ ∆╢↓≤⅜ ≢№╢⁹ 

 

c)  

│,  ₈ ◄Ⱡꜟ◑כ ◦☻♥ⱶ ─√╘─ ┘

─ ≤ ₉    ─₈

⌐ ≠ↄ ─√╘─◦☻♥ⱶ ₉  

  ─ ≤⇔≡ ↕╣√⁹ 

 

d)ᴟ ᾑ♅ 

◖fi♁כ◦▪ⱶ ⱱכⱶⱭכ☺, http://amaterass.org/  2017 2 22

 

    , 2017, ₈ ─ ⅛

╠╖√ ─ ₉ 33 ◄Ⱡꜟ◑כ◦☻♥ⱶ ה ◖fiⱨ□

꜠fi☻ , 24 - 1, 501 - 506. 

 ⱱכⱶⱭ2016 ,☺כ News release, 

https://www2.ucar.edu/atmosnews/news/122429/solar - energy- gets- boost- new-

f orecasting - system 2017 2 27  

 , 2016, ₈ ◄ꜞ▪╩

≤⇔√ ה ◦☻♥ⱶ─ ₉, 28 ◑ꜟⱠ◄ה

כ  , 126 , 1 - 3- 17 -  1- 3- 18. 

 ,  ,  ,  ,  , 2016, ₈ ⸗♦ꜟ─

─√╘─ ╩ ⇔√ ₉, 2016

, MIS26- 11, https://confit.atlas.jp/guide/event - img/jpgu2016/MIS26-

11/public/pdf?type=in  

ⱱכⱶΊⱭ₈ ,☺כ ─ ₉

http://www.data.jma.go.jp/svd/vois/data/kouhai/jishin/ashfall.html  2017 2

22  

 ₈ ◄Ⱡꜟ◑כ ◦☻♥ⱶ ─√╘─ ┘ ─

≤ ₉, 

https://www.jst.go.jp/kisoken/crest/research_area/ongoing/bunyah24 - 1.html  2017

2 27  

  ₈ ⌐ ≠ↄ ─√╘─◦☻

♥ⱶ ₉, http://harps - crest.jpn.org/  2017 2 27  
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9. ─ ─ ≤  

↕╝╡ ☿fi♃כ  

 

a) ᾧ 

─ ╩ ⌐⁸ ≢─ ─ ╩ ⇔√⁹ ─ ≢─ №

╢™│ ⌐╟╢ ≤ ⌐⁸ ─ ⌐╟╡ ⌐ ⌂≥╩ ╘⁸

─ ╩ ≡╢≤™℮ ╖⅜⌂↕╣≡™╢⁹╕√ 2016 7 ─ ⌐│⁸ ─

≤ ↄ│ ⅛⌂™↓≤⅜ ⌐╟∫≡ ↕╣⁸ ┼─ ⌐

↕╣√⁹ 

 

b)῞ᾑ 

≢─ ─  

≢ꜟכ◔☻ ╢≤⁸ ╕⅛⌐ ⌐ ↑╠╣╢⁹ 

─ ⌐♃כ♦ ≠ↄ╙─ ⁸ ⌂≥ꜞ☻◒  

─ ⌐ ≠ↄ╙─ ⁸ ─ ─  

 ↓╣╠⌐ ⅎ⁸ ⌂≥─ ≢│⁸ ─ ╩ ∆╢√╘⌐ 

─ ─ ╩ ™≡⁸ ⌐ ⌐ ⇔√ ╩ ≢ ∆╢  

⅜№╢⁹ ⌐ ⌐ ⇔√ ⅜ ╡√™≤™℮ ⌐╟╢╙─≢№╡⁸ ─▪

ⱷ♄☻♦כ♃ ⅛╠ ─ ⌂™ ╩ ∆╢⌂≥⇔≡ ─№╢ ─ ⅜ ╖╠╣≡

™╢⁹ ⌐│⁸ ─ ⌐ ℮ ⅛⌂ ┼─ ⅜№╢⁹ 

 

─  

 ─ ⌐≈™≡⁸1978 ─ ─ ╩ ═√⁹

─ ≢│╒≤╪≥ ≤⌂╢ ─ │⌂ↄ⁸ ⌐ ⁸ ─ ─ ≢

≤↕╣╢ ╩ ⅎ╢↓≤⅜ ⅛∫√⁹⇔⅛⇔⌂⅜╠ 2010 ≢│ ─ ↕™ ⅜ ⇔

≡™╢⁹↓╣╠─ ≤ ─ ≤─ ⌐≈™≡⁸ ⇔√™⁹ 

 

2016 ─ ≤  

 2016 21- 25 ⌐⅛↑≡⁸ ─ ╩ ⌐ ⅜ ⇔√⁹↓─

│ 7/11 ─ ─ ≢ ↕╣≡⅔╡⁸7/14 ─ ⌐ ∆╢ ⁸

7/19 ─ ⌂⇔─ ≤⁸ ⅝ ™≡ ↕╣√⁹7/19 ≢⁸ ↔≤─

⌂≥ ─Ᵽ♇◒♦⁸╠⅛♃כ │ ∆╢⅜ ↄ│ ⅛⌂™≤™

℮↓≤⅜ ↕╣√⁹↓─ ⌐╟╡⁸ ⌐ ┼─ ⅜⌂↕╣╢≤≤≤╙⌐⁸

⅜ ⅛⌂™↓≤╙ ⌐ ↕╣⁸ ⁸ ─ ⌐ ≡╠╣√⁹ 

 

 

10. 2014 ꜛ♬כ♬ꜟ◄─ 15 ≤∕─  

⁸ ה  

 

2015/16 ─ ꜛ♬כ♬ꜟ◄─ ≤∕─ ⌐≈™≡ ⌐ ⇔√⁹ 

⁸│♃כ♦√™ ─ ♃כ♦ COBE-SST⁸I shi i  ╠ 2005 ⁸ ─ 

♃כ♦ MOVE-G2⁸Toyoda ╠ 2013 ⁸ ─ ♃כ♦ JRA-55⁸ Kobayashi 

╠ 2015 ⁸ ⌐⅔↑╢  ⁹╢№≢♃כ♦

2015 ⌐ ꜛ♬כ♬ꜟ◄√⇔ │⁸2015/16 ⌐Ⱨכ◒╩ ⅎ√⁹ ⅜  

ꜛ♬כ♬ꜟ◄╢™≡⇔ NINO.3  5  5 ⁸  90 150 

≢ ⇔√ ─  30 ≤─ ⅜ 2015  12 ⌐│ 3.0ϴ≤⌂ 
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╡⁸Ⱨכ◒ ─ ≤⇔≡│⁸1997/98 ─+3.6ϴ 1997  11 ⁸1982/83 ─+3.3ϴ 1982 

 12 ⌐ ←⁸1950 ≢│  3 ─ ⅝⌂ ≤⌂∫√⁹ ─  ה

─ ╙ ⅝ↄ⁸1950 ≢│ 1982/83 ⁸1997/98 ≤ ╪≢₈ ◄ꜟ 

ꜛ♬כ♬ ₉─└≤≈⌐ ⅎ╠╣╢╟℮⌂ ꜛ♬כ♬ꜟ◄™ ⌐ ⇔√≤™ⅎ╢⁹ 

ꜛ♬כ♬ꜟ◄ ⌐│ ⅜ ∆╢↓≤⅜ ╠╣≡™╢(Trenberth ╠ 

2002)⁹ ─ ꜛ♬כ♬ꜟ◄™ ⌐ ∫≡⁸2015 ─ │ ⌐ ↄ 

⌂╡⁸ 1981 2010 ─ 30 ⅛╠─ │+0.42ϴ≤⁸↓╣╕≢─ 1 2014 

─+0.27ϴ ╩ ⅝ↄ ╡⁸ ⅜ ╩ ∫≡™╢ 1891 ≢ ╙ ≤⌂∫ 

√⁹ 

ꜛ♬כ♬ꜟ◄⁸│≢ ⌐│ ─ ⅛╠ ⌐⅛↑≡ ⁸ ⅛╠ ─ 

⌐⅛↑≡ ≤⌂╡⁸ ─ ⅜ ↕ↄ⌂╢ ⅜№╢↓≤⅜ ╠╣≡™╢ 

(Urabe and Maeda 2014)⁹2015 ─ ─ ꜛ♬כ♬ꜟ◄√∫™℮↓⁸│ ─ 

╩╟ↄ ⇔√⁹ ≢│ ─ ≤ ─ ─ ⅜ ≢⁸11  

─ ≤ 9 ─ ≤─ ⅜ ⌐ ⅝ↄ⌂∫√⁹2015 │⁸  

╩ ⌐ ꜛ♬כ♬ꜟ◄╙⌐ ─ ⅜╟ↄ ╦╣√⁹ ─ ⌐ ∆ 

╢ ─ │⁸ᵑ ⌐⅔↑╢ ™ ≤♅ⱬ♇♩ ⁸ᵒ ⅛╠  

▪◦ꜝכꜚ─≡↑⅛⌐ ⌐⅔↑╢ ☺▼♇♩ ─ ⁸ᵓ ⌐⅔↑╢  

≢─ ™ ⁸⌂≥≢№╢⁹ 
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10.ꜘⱴ☿⌐ ℮  

  

 

a) ᾧ 

/

 

 

b)῞ᾑ 

─  

ꜘⱴ☿│⁸ ⌐ ∫≡ ⇔≡ↄ╢ ≤™ⅎ⁸ꜘⱴ☿⌐ ∆╢ ─ ⌂

│ ─○ⱱכ♠◒ / ≢№╢⁹⇔⅛⇔⁸ꜘⱴ☿ ⌐│⁸ ─

▪◦ꜝכꜚ≥ ™─ ⌐⁸ ⅜ ⌐ ∆╢↓≤⅜ ™ 1

1995 ⁹ ▪◦ꜝכꜚ─↓⁸│≢ ™─ ≤ꜘⱴ☿≤─ ⁸ ─

≤ ╩ ╠⅛⌐∆╢↓≤╩ ≤∆╢⁹ 

 

≥♃כ♦  

─ ≥♃כ♦ ⸗♦ꜟWRF⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi╩ ™╢⁹2005 7

─ ╩ ℮⁹ 

 

 

─ ⁸2005≥╢╟⌐♃כ♦ 7 3- 5 ⌐⅛↑≡ ─ ─

≢ ⅜ ⇔≡⅔╡ Shimada et al. 2010; Shimada and Kawamura 2011 כꜚ⁸

ꜝ◦▪ ⌐ ⅛∫≡ ┘⁸╛⅜≡ ⌐ ℮ ⅜ ╠╣√⁹↓─ ╩ ⸗♦ꜟ≢

╩ ∫√⁹∕─ ⁸ ─ ≢ ∆╢ │⁸ ה ─ ─

⌐ ⇔≡⅔╡⁸ꜘⱴ☿⌐ ℮ ⅜ ⅛╠ ⌐ ⇔≡™╢↓≤⅜╦⅛∫√⁹ 

Iwasaki et al. (2014) ─ ⌐ ∫≡⁸ ─ ↓↓≢│ 292K─ ─

≤ ⱨꜝ♇◒☻╩ ╘√⁹○ⱱכ♠◒ / ⅛╠ ⇔ ∑╢ ™

(>100hPa)⅜⁸ ─ ⌐∑⅝ ╘╠╣≡™╢ ⅜╦⅛∫√⁹╕√⁸ ⅛╠

│ ⅜ ⇔≡™╢↓≤⅜ ≢⅝√⁹ │⁸ ─ ─ ╩ ⌐

⇔⁸ ┼─ ─ ה ╩ ╠⅛⌐∆╢⁹ 

 

c)ᴟ ᾑ♅ 

, 1995: ꜘⱴ☿─ , ⱡ91 ,183 ,♩כ - 107. 

Iwasaki, T., T. Shoji, Y. Kanno, M. S awada, M. Ujiie, and K. Takaya, 2014: 

Isentropic analysis of polar cold airmass streams in the Northern 

Hemispheric winter. J. Atmos. Sci., 71, 2230 Έ2243. doi: 

http://dx.doi.org/10.1175/JAS - D- 13- 058.1 

Shimada, T., M. Sawada, W. Sha, and H. Kawamura, 2010: Low- level easterly 

winds blowing through the Tsugaru Strait, Japan. Part I: Case study and 

statistical characteristics based on observations. Mon. Wea. Rev., 138, 

3806- 3821. 

Shimada, T. and H. Kawamura, 2011: Summertime gap winds of the Soya Strait 

induced by the developed Okhotsk high. Atmos. Sci. Lett. , 12, 316 - 320. 
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1 SLP≤ ⁸10m  (2005- 07- 04T12:00, JRA25) 
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11. ╩ꜟכ♠ ™√ⱷ♁☻◔כꜟ ─  

⁸     

 

a) ᾧ 

─ ╩⇔⅝™ ≤∆╢ ─ ≤∕─ ⱨꜝ♇◒☻╩ ™√ ─

╩ ⇔≡™╢⁹↓╣╕≢ ⌂ꜟⱣכ꜡◓≡⇔≥ ─ ╩ ⌐ ⇔≡⅝√⅜⁸

ⱷ♁☻◔כꜟ ┼─ ⌐≈™≡ ∆╢⁹ ≢│⁸ ─ ⌂

⅔╟┘ ⌐╟╢ ⌐≈™≡ ═╢⁹ 

 

b)῞ᾑ 

≤ ⱨꜝ♇◒☻ 

⅛╠─ ⌐≈™≡⁸ ─ ╩⇔⅝™ ≤∆╢ ⇔™ ╩ ⇔≡⅝

√(Iwasaki et al.,  2014)⁹ │ ≢№╢─≢⁸ ─ │ ⌐ ℮

ה ⌐ ↕╣∏⁸⅛≈⁸ ─ ⌐№╢ ╩ ∆╢↓≤⅜ ≤⌂╢⁹

─ ⌐⅔↑╢ DP≤ ─ ⱨꜝ♇◒☻H╩ ─╟℮⌐ ∆╢⁹

⌐╦⅛╡╛∆™╟℮⌐⁸ √╡─ │ ⌐⅔↑╢ ≢ ⇔

√⁹ 

Ὀὖḳ —⁸ ╗ḳ᷿ Ὠὴ 

⌐⅔↑╢ ɝ ─ │ ─╟℮⌂ ╩ ∆╢⁹ 
ЋὈὖ

‬ὸ
Ͻɳ╗

Ћὴ

‬—
— 

─ 2 │ ⌐╟╢ ─ ≢№╡⁸ ɝ╩ ⌐

∆╢ ⱨꜝ♇◒☻≢№╢⁹╕√⁸ ─ │ ≤⌂╢⁹ ╩ ™≡↓

╣╕≢ ≢ 2≈─ ( ▪☺▪ ≤ ▪ⱷꜞ◌ )─ ╩ ∆╢≤≤╙

⌐⁸ ▪☺▪─ ⱪ꜡☿☻ Shoji et al., 2014 ⁸ ─ Kanno et 

al., 2015a ⁸ ─ ≤ ─ Kanno et al., 2015b ⁸ ─

Kanno et al., 2016 ⌂≥⌐≈™≡ ═≡⅝√⁹ ≢│ⱷ♁ ┼─ ╩ ╖╢⁹ 

ה │ ⅜ ≤⌂╡ ⅛╠ ╠╣≡™╢  

│ ⌐⅔↑╢ 2009/2010 ~ 2014/2015 ─ 12~2 ─ 6 ≢ ⇔√

280 K ─ ( )≤ ─ ⱨꜝ♇◒☻( )╩ ⇔√╙─≢№╢⁹ ⌐ ⅜

™╒≥ ⅜ ™─≢⁸280 K ╙ ⌐ ↄ╒≥ ™⁹⇔⅛⇔⁸ ╛ ⌂≥

─ ≢│⁸280 K ⅜ ⌐ ═≡ ⇔ↄ ™⁹↓╣│⁸ ▪ꜟⱪ☻

⅔╟┘ ─ ₁ ⅜⁸ ─ ⌐ ⌂ ╩ ↓⇔

≡™╢√╘≢№╢⁹ ⌐⁸ │ ─ ( )≢╛╛ ╡ ⅜╡⁸ ≢

⇔ↄ ↄ⌂∫≡™╢⁹ ╛ ⌂≥─ ≢│⁸ ─ ⌐╟╡ ─ ⅜

⌂™⁹ ─ │ ─ ⌐╟╡ ⅜ ⅜╢⅜⁸∕─ ≢│ ⅜ ↄ⁸

⅜ ∆╢↓≤╩ ⇔≡™╢⁹ 

│↓╣╠─ ™ ╩ ⇔≡ ╩ ∆╢⁹ ⌐ ╙ │♩כꜟ⌂

ה ◔ ה ⁸╡№≢♩כꜟ ⅜ ™⌐╙⅛⅛╦╠∏ 1000 hPa m sec- 1 ⌐ ⇔≡™

╢⁹ │ ה ⌐╟╡ │Ⱪ꜡♇◒↕╣≡™╢⅜⁸ ╟╡ ⅜

╠╣╢⁹↕╠⌐∕─ ≢│⁸ ─ ⅜ ≢№╢⁹ ⁸ ה ─

≢│ 200 hPa m sec- 1≤ ↕ↄ⌂╡⁸╛│╡ ╩ ⇔≡™╢⁹ 

3 2014 2 14 15 ⁸ ≢─  

≢│⁸2014 2 14 15 ⌐ ⌐╟╢ ╩ ⇔√⁹

─ ⅛╠ ⅜ ╡⁸ ⅛╠ ⁸

⌂≥⌐ ⅜ ↕╣√↓≤⅜⁸ ╩ꜟכ♠ ™╢↓≤≢ ↕╣√⁹ ⁸

─ ≢│ ⌐╟╡ ─ ⅜ ─ ⌐ ╡ →⁸ ╩ ↓⇔⁸

─ ⅜ ⇔√⁹↓─ │ ─▪Ɽꜝ♅▪ ─ ⌐ ∆╢ Cold Air 
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Damming≤╟ↄ ≡™╢ e.g.,  Uccellini and Kocin, 1987; Bell and Bosart ,  1988; 

,  2015 ⁹ ↓─ ─ ─ │ ─Web⌐ ⇔≡™╢⁹⌂⅔⁸↓─

│ ⱡ ─ ⌐╟╢⁹ 

http://www.data.jma.go.jp/gmd/extreme/kaigi/2017/0302_teirei/h28gidai3 - 1.pdf  

 

c)ᴟ ᾑ♅ 
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Iwasaki T., et al.,  J. Atmos. Sci. , 71, 2230 - 2243 (2014).  

Kanno, Y., et al., J. Geophys. Res. Atmos. , 121, 10138Έ10152 (2016).  
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 280K╩⇔⅝™ ≤∆╢  

280K m ⁸ ⱨꜝ♇◒☻ hPa m sec- 1 ≤ ⅝( )  

  

http://www.data.jma.go.jp/gmd/extreme/kaigi/2017/0302_teirei/h28gidai3-1.pdf
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12. ⸗♦ꜟ ─ ⸗♦ꜟ 

⁸  

 

a) ᾧ 

 ⸗♦ꜟ NonHydrostatic Regional Climate Model (NHRCM) 

(Sasaki et al., 2008) ⌐ ╖ ╗═ↄ⁸○ⱨꜝ▬fi ─ ⸗♦ꜟ─ ╩ ∫√⁹

⇔√ ⸗♦ꜟ─ ─ ─Ɽⱨ◊כⱴfi☻╩⁸ ﬞ ⅔╟┘ ⌐⅔™

≡⁸ ⌂╠┘⌐ ☿fi♃כ─ ≥♃כ♦ ∆╢↓≤⌐╟

╡ ⇔√⁹∕─ ⁸ ╩ ⇔√ ⸗♦ꜟ ⸗♦ꜟ ⅜⁸ ─

╩ ⅎ╢↓≤≢⁸ ⌐ ╠∏ ─ ╛ ╩ ╟ↄ ≢⅝╢≤™

℮↓≤⅜╦⅛∫√⁹ ⸗♦ꜟ≢│ ╩ ≤⇔≡™╢⅜⁸ ≢

⇔√ ⸗♦ꜟ⌐╟∫≡ ⌂ ╩ ⅎ╢↓≤⅜ ⌐⌂╢√╘⁸ ⸗♦ꜟ╩

⸗♦ꜟ⌐ ╖ ╗↓≤≢ ╛ ┼─ ⅜ ≢⅝╢⁹ 

 

b)῞ᾑ 

│∂╘⌐ 

 ─ ⸗♦ꜟ NHRCM ─ ⌐│ ⸗♦ꜟ⅜ ╖ ╕

╣≡⅔╠∏⁸ ⌐│  SST ⌐ ≠ↄ ⅜ ↕╣≡™╢⁹ 1│⁸

─ ╩ ≤⇔≡ ⇔√ ─ 2009 1 15 ⌐⅔↑╢ ─

╩ ⇔≡⅔╡⁸ ─ ≢ ∫√ ⅜ ≢№╢⁹ ╟╡⁸ ─

⅜ ╟╡╙ ╠⅛⌐ ≤⌂∫≡™╢↓≤⅜ ≢⅝╢⁹⸗♦ꜟ─ ⌐ ™⁸

↓─ │ ⇔≡⅔╡⁸ ⸗♦ꜟ─ ⅜ ╩ ↑⅛⌡⌂™ ⅜ ⇔≈≈

№╢⁹∕─√╘⁸ ┼─ ⸗♦ꜟ─ ⅜ ╘╠╣≡™╢↓≤╩ ↑⁸ ≢

│ NHRCM ⌐ ╖ ╗═ↄ⁸ ⸗♦ꜟ─ ╩ ∫√⁹ 

 
 ─ NHRCM⌐⅔↑╢ 2009 1 15 ─ ( ). ╩ ─ ≢ ∫√.  

 

⇔√ ⸗♦ꜟ ⸗♦ꜟ ─  

 ≢│⁸Momii and Ito(2008) ╩ ⌐⁸ ╩ ⇔≡ ⅎ╢₈ ⸗♦ꜟ₉

╩ ⇔√( )⁹↓─ ⸗♦ꜟ│⁸ ─ ─ ╛ ─ ╩ ⇔√

╩ ↄ 1 ─⸗♦ꜟ≢№╢⁹ ≢│ ╩ ⇔≡⅔╡⁸

≤⇔≡◒ꜝfi◒ה♬◖ꜟ♁fi ╩ ⇔√⁹ ⸗♦ꜟ≢│⁸ ה ⱨꜝ♇◒☻│Ᵽꜟ

◒ ⅛╠ ╘╠╣⁸Ᵽꜟ◒ │ ─ ( ה ─ ≤ ⅛╠ )─ 1

≢ ↕╣╢⁹╕√⁸ ─ │ ≤ ⌐╟∫≡ ↕╣╢⁹↓↓≢

fi♁♪כꜗ♅ꜞ│ ─ ≢ ↕╣⁸ ⅜ ≢№╢╒≥ ⅜ ⅝

ↄ⌂╡⁸ ─ ⅜ ⌐⌂╢⁹ 
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 ⸗♦ꜟ─ .  I k,Qk,k+1│, ₁, k ≢─ , ╩ ∆.  

 

 

(i)   

 ≢│⁸ ─ ™ ﬞ ( 4 m)≤ ™ ( 50 m)╩ ⌐

╩ ∫√⁹ ─ ↕│ 0.05 m≤⇔⁸ ⌐ ↄ⌐⇔√⅜∫≡  1.5 ≢ ↕⅜ ∆

⌐⇔≡⅔╡⁸ ﬞ ≢│ 9 ⸗♦ꜟ⁸ ≢│ 15 ⸗♦ꜟ≤⌂∫≡™╢⁹

│ 1 1 ≢№╢√╘⁸ │⁸ ≢  4 ϴ≢№╢≤⇔√⁹ ─ ╩

⌂ↄ∆√╘⌐⁸7 ─ ꜝfi╩ ™⁸ ⌐ ⇔√≤ ⅎ╠╣╢ ─ 1 (8

)─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™≡ ⇔√⁹ │ 1800 ≤∆╢⁹⸗♦ꜟⱤꜝ

ⱷכ♃│ ≢ ≢№╢⁹ ⇔√PC ─ⱪ꜡☿♇◘│ Intel(R) Core(TM) i3 - 4005U @ 

1.70 GHz⁸ ⱷ⸗ꜞ (RAM) │ 4.00 GB ≢№╢⁹ ⸗♦ꜟ─ │ ⌐╟∫≡

⌂╢⅜⁸1 ─ 1 ─ ⌐ 15 ∞≤ 5 ⅛⅛╢⁹ │⁸ ─♃כ♦

⌐ ∂≡⁸ ﬞ ≢│ 2000 09 ⁸ ≢│ 2005 09 ⌐≈™≡ ∫√⁹ 

 

(ш)   

│⁸ ⸗♦ꜟ⅛╠ ╡ ↕╣√○ⱨꜝ▬fi ≢ ╩ ∫√⁹↓─√╘⁸ ⸗

♦ꜟ⅛╠ ─ ╩♃כ♦ ⅎ╢ ╦╡⌐⁸ ≤⇔≡ ⁸ ⁸

⁸ ⁸ ⅝ ה ─ ╩♃כ♦─ ⅎ╢⁹↓↓≢⁸ ≤ ⌐≈™

≡│⁸ ─ ─ ≢─ ╩ ⇔√╙─╩ ™⁸ ─♃כ♦ ≢

╩ ∫≡™╢⁹ ≤ ⌐≈™≡│⁸ ╙ ─ ™ 1 ─▪ⱷ♄☻≢─ ╩

™⁸ ⅝ ה ⌐≈™≡│ (1994)⁸Kondo and Xu(1997)─ ⅛╠ ∆

╢⁹ 

 

(щ)  ⌐ ™√  

⇔√ ⸗♦ꜟ─ ─ ⌐ ™√ ⁸≡⇔≥♃כ♦ ﬞ ≢│

≢ ↕╣√ 2000 09 ─ ─ )♃כ♦ 0.2, 0.75, 1.5 m) ⁸

≢│ ☿fi♃כ≢ ↕╣√ 2005 09 ─ ─ )♃כ♦ 0.5, 5, 

15, 30 m) ╩ ™≡™╢⁹⌂⅔⁸ ╩ ⇔⁸ ﬞ ≢│ 2006 ⁸ ≢│ 2009

─ ╩ ⇔≡™╢⁹ 

 

≤  

 ≢│⸗♦ꜟ─ ⌂Ɽꜝⱷכ♃⌐ ∆╢ ╛⁸ ה ─


