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 ₈ ꜠ⱳ⁸│₉♩כ ⌐ ⇔≡⁸ ≤ ─ ⁸ ─

┘ ⌐ ≠™√ ─ ⌂ ╩≤╡╕≤╘√ ≢⁸ 8

1996 ╟╡ ⇔≡™╕∆⁹ 

 

⌐ ∆╢ ⱤⱠꜟ IPCC ≢│⁸ ─

⌐ ℮ ⌐╟∫≡⁸ ⌂ ─ ╛ ⅜ ⌐ ⇔≡⅔╡⁸ ⌐

∆╢≤ ↕╣≡™╕∆⁹ 2022 │⁸ ╛ ⌐⅔↑╢ ⌂

⁸Ɽ◐☻♃fi⌐⅔↑╢ ⌂≥⁸ ≢ ⌂ ⅜ ⇔╕⇔√⁹ 

 ≢│⁸6 ⅛╠ 7 ╘⌐ ⌂ ⅜╖╠╣╕⇔√⁹↓─ ⌐│⁸

─ ⅜ ⅝ↄ ⇔≡™√↓≤⅜╦⅛∫≡™╕∆ ꜠ⱳכ♩─♩Ⱨ♇◒

☻ I ╩↔ ↄ∞↕™ ⁹ ⌐╙⁸ 29 ⁸ 30 ⁸

19 ⌂≥™ↄ≈⅛─ ⌐≈™≡⁸ ─ ⌐

∆╢ ⅜ ⌐⅔™≡ ╦╣≡⅝╕⇔√⁹ ꜠ⱳ⁸│≢♩כ↓─╟℮⌂ ─

─ ╙ ⇔≡™╕∆⁹ 

 

 ↓℮⇔√ ╩ ╕ⅎ⁸ ≤ │⁸ 2020 ⁸ ⌐⅔↑╢

⌐ ⌂ ╩ ⅎ⁸ ─ ⌂ ⌐ ∆╢↓≤╩

≤⇔≡⁸ ─ ⌐≈™≡⁸↓╣╕≢⌐ ↕╣√ ≤⁸ ⅜

ϴ ◦♫ꜞ○ RCP2.6 ┘ ϴ ◦♫ꜞ○ RCP8.5 ≢ ⇔√ ⌐№╡

╢ ╩≤╡╕≤╘⁸₈ ─ 2020 Ή ≤ ה ⌐ ∆╢ ה

Ή₉≤⇔≡ ⇔≡™╕∆⁹ ꜠ⱳ⁸│♩כ ─ 2020 ─₈↓

╣╕≢⌐ ↕╣√ ₉⌐≈™≡⁸ ─ 2022 ─ ⌐♃כ♦ ≠™≡≤╡╕≤

╘√╙─≢∆⁹₈ ─ 2020₉≤ ∑≡↔ ↄ∞↕™⁹ 

 ⌂⅔⁸ 12 ⁸ ⅜ ⇔√ 15 ─ ╡≥╩♃כ♦

╕≤╘√₈ ♩♇☿♃כ♦ 2022₉ ┘∕─ ╩⁸ ≤ ⌐ ⇔

≡™╕∆⁹₈ ─ 2020₉ ┘₈ ꜠ⱳ₉♩כ≢ ⌐ ⇔≡

⇔⁸ ⌐⅔↑╢ ⅛≈ ⌂ ⁸ ⁸ ╩ ℮

⌐│⁸↓∟╠╙ ↔ ↄ∞↕™⁹ 

 

 ꜠ⱳ⁸⅜♩כ ⌐ ∆╢ ─ ⌐⌂╡⁸ ⌐ ∆╢ ⁸

⌐ ↄ ↕╣╢↓≤╩ ∫≡⅔╡╕∆⁹ 
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♩Ⱨ♇◒☻ 

I   2022 4 6 ⅛╠ 7 ╘─ ⌂  

ủ 2022 │ ⌐ ≤⌂╡⁸ ⌐6 ⅛╠7 ╘⌐⅛↑≡│ ה ╩ ⌐

⌂ ≤⌂∫√⁹ │⁸6 ⌐│ ≢+4.0ϴ⁸ ≢+3.2ϴ⁸7

⌐│ ≢+3.2ϴ≤⌂╡⁸1946 ─ 1 ─ ╩ ⇔√⁹ 

ủ ≢ ─ ☺▼♇♩ ⅜ ⌐ ⇔⁸ ─ ≤ ─ ⅜

≤╙⌐↓─ ≤⇔≡│ ⌐ ╕∫√↓≤⅜ ⌂ ≢⁸↓╣⌐ ⌂ ⅜

╦∫√√╘⁸ ⌂ ≤⌂∫√⁹ 

 

(1) ─  

6 ⌐│⁸ ─ ─ ┼─ ╡ ⇔⅜ ╕╡⁸7 ╘⌐⅛↑≡ ה ╩

⌐ ⌂ ≤⌂∫√ I.1 ⁹ ⅛╠─ │⁸6 ⌐│ ≢

+4.0ϴ⁸ ≢+3.2ϴ⁸7 ⌐│ ≢+3.2ϴ≤⌂╡⁸1946 ─ 1 ─ ╩

⇔√⁹╕√⁸ ╛ ≤⌂∫√ ╙ ↄ⁸6 7 ╘⌐ 914 ─℮∟

24 ≢ ⌐⅔↑╢ ╙ ™ ─ ╩ ⇔√⁹ ⌐⁸ ≢│ 40ϴ

─ ╩ 6 25 ⁸29 ⁸7 1 ─ 3 ⇔⁸ ≢╙ ╩ 6 25 ⅛

╠ 9 1 ⇔≡ ⇔√⁹ 

 

 

(2) ─ ╣─  

│ 2022 8 22 ⌐ ╩ ⇔⁸ ⌂ ╩╙√╠⇔√ ⌂

─ ╣─ ≤∕─ ╩ ⇔⁸ ─≤⅔╡ ╩╕≤╘√⁹ 

≢│⁸ ─ ≤ ─ ⅜≤╙⌐⁸↓─ ≤⇔≡│ ⌐ ╕∫

√ I .2(a)≤(b) ⁹ ≢│ ⅛™ ╩ ∫√ ─ ™ ⌐ ╦╣⁸ ™ ╛

⇔√ ─ ⌐╟╢ ™ ⅜ ╩╙√╠⇔√⁹↓╣⌐ ⌂ ⅎ ─ ╙ ╦╡⁸

40ϴ╩ ⅎ╢ ⌂ ⅜ ≢ ↕╣√⁹ 

≢ ─ ≤ ⅜ ╕∫√↓≤⌐│⁸ ─ ☺▼♇♩ כꜚ⅜

ꜝ◦▪ ⅛╠ ─ ⌐⅛↑≡ ⅝ↄ ⇔⁸ ≢ ⌐ ⅝ↄ ⇔ ↑√↓≤⅜

⇔√⁹↓─ ─ ≤⇔≡⁸ Ɽ♇꜡כꜜ ≢☺▼♇♩ ⅜ ⅝ↄ ⇔⁸∕─

 

 

I.1 2022 6 8 ─ 5

⇔√

─ ϴ  

─₃ ≤ │⁸ ┘

⌐⅔↑╢ 1946 ─

⅜ ™ ⅛╠─ ≤ ╩

∆ 3 ╕≢ ⁹ 

 



 

2 

 

⅜ ⌐ ╪∞↓≤⅜ ⅎ╠╣╢ I .2(a) ⁹ 

↕╠⌐6 ⁸ⱨ▫ꜞⱧfi ≢ ⅜ ≤ ═≡ ⌐ ╕╡ I .3(a) ⁸

─ ┼─ ╡ ⇔─ ⌐ ⇔√ ה PJ Ɽ♃כfi⁸ I .3(b) ⁹

ⱨ▫ꜞⱧfi ⌐⅔↑╢ ─ ⌐│⁸ ≢ ⅜ ╟╡ ⅛∫√↓≤⌐

ⅎ⁸ ─ ⅜ ≢ ╕∫√ ≢⁸∕─ ─ ⌐ ⇔√ ─ ╩

↑╛∆⅛∫√↓≤╙ ⇔√≤ ⅎ╠╣╢⁹ 

─ ╛ ─ ╕╡⌐ ⅎ≡⁸ ⌐ ∫≡ ⌂ ─ ⅜

™≡™╢↓≤⁸↕╠⌐ 2020 ⁸ ≢ ─ ⅜ ⌐ ⇔ↄ ⅛

∫√↓≤╙⁸ ─ ╩↕╠⌐ →⇔√╙─≤ ⅎ╠╣╢⁹ ≢ ⅜

™ ⅜ ⇔≡™╢↓≤⌐│⁸2020 2021 ┘ 2021 ꜗ♬כ♬ꜝ╢∆

⌐ ™⁸ ─ ⅜ ⇔√ ⁸ ≢ ☺▼♇♩ ⅜ ╟╡

⇔√↓≤⅜ ⇔√≤╖╠╣╢⁹ ⌐╟╢ ⱪ꜡◓ꜝⱶ⅜

≤ ⇔≡ ⇔√⁸ ─ ╩ ∆╢▬ⱬfi♩ה▪♩ꜞⱦꜙכ◦ꜛfi1─ ╟

╡⁸ ─ │⁸ ─ ⅜ ⅛∫√≤ ⇔√ ≢│⁸ ꜗ♬כ♬ꜝ∂

─ ⅜№∫√≤⇔≡╙⁸⅔╟∕ 1200 ⌐ 1 ≤™℮ ⌐ ⌂ ≢№∫√↓≤⅜ ↕╣

≡™╢⁹↓─↓≤⅛╠⁸↓─ ⌐│ ⅜ ⇔≡™√ ⅜ ⅎ╠╣╢⁹ 

⌂ ╩╙√╠⇔√ ⌂ ─ ╣─ ╩╕≤╘╢≤⁸ I .4─≤⅔╡≤⌂╢⁹ 

 

 

                                                   
1 ⸗♦ꜟ╩ ™≡⁸↓╣╕≢─ ╩ ⇔√ ↄ─ ╩ ℮≤≤╙⌐⁸ ⌐╟╢ ⅜ ™

≤∆╢ ⌂ ≢╙ ↄ─ ╩ ™⁸ ─ ⅛╠ ₁─ ─ ⅜ ⌐╟╡≥╣∞↑

╦∫√⅛╩ ∆╢ ⁹ │ ─≤⅔╡⁹

https://www.mext.go.jp /b_menu/houdou/mext_01104.html 

 

I .2 2022 6 ≢ ⇔√(a)500hPa ≤∕─ ≤(b) ≤

∕─  

│⁸(a)m⁸(b)hPa≢⁸ │ 1991 2020 ─ ⁹ 55 JRA-55 ⌐ ≠ↄ⁹ 

https://www.mext.go.jp/b_menu/houdou/mext_01104.html
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I .3 2022 6 25 29 ≢ ⇔√(a) ⅝ OLR ≤(b) ≤

∕─  

│⁸(a)W/m2⁸(b)hPa≢⁸ │ 1991 2020 ─ ⁹(a)│ NOAA ╟╡ ↕

│(b)⁸♃כ♦√╣ 55 JRA-55 ⌐ ≠ↄ⁹ 

 

I. 4 2022 6 7 ╘─ ⌂ ╩╙√╠⇔√ ⌂ ─ ╣⌐ ∆╢  



 

4 

 

и 2022 7 ─ ⁸ ─ ⌂ ⌐≈™≡ 

 

ủ ⁸ ─ │⁸2022 7 ╟╡ ↄ ⇔⁸

≢│7⁸10⁸11 ⁸ ≢│10⁸11 ⌐ ─ ≤⇔≡1982 ≢ ≤

⌂∫√⁹ 

 

 ≢│⁸ ⁸ ⁸Ⱪ▬ ⌐╟╢ ╩♃כ♦ ™≡⁸ ⅛╠ ⌐╦√╢

╩ ⇔⁸∕─ ╩ ⇔≡™╢⁹2022 ─ ─ │⁸7 ⅛╠ 12 ⌐⅛

↑≡ ─ ╩ ≤⇔√ ≢ ╟╡ ™ ⅜ ™√ и.1)⁹ ─ │⁸

6 ⌐ ╟╡ ↄ⌂╡⁸7 ⌐│ ⌐ ╟╡ 3ϴ ↄ⌂∫√ и.2 ⁹7 ─

│ +2.3ϴ≢⁸ ─№╢ 1982 ─ 1 ≤⌂∫√⁹ │ 8

⌐ ╢≤ +0.9ϴ≢ ≤─ │ ↕ↄ⌂∫√⅜⁸9 ⅛╠ 12 ⌐⅛↑≡ +1.5

+2.1ϴ≤ ╟╡ ™ ⅜ ⅝⁸10 ≤ 11 ─ │ 1 ⁸9 ≤ 12 │ 2

∞∫√⁹ ─ │⁸ ─∕╣≤╒╓ ⌐ ⇔ и.2 ⁸

│ 10 ≤ 11 ⌐ 1 ⁸7 ≤ 9 ⌐ 2 ⁸12 ⌐ 3 ∞∫√⁹ 

≤ ─ ⅜ 2022 7 ⌐ ↄ ⇔√ ≤⇔≡⁸ 

─ ⅜№→╠╣╢⁹ 

ה ╛ ─ ╩ ↑⁸100m ─ ≢╙ ╟╡ ™  ⅜ ™√ и.3 ⁹ 

6ה ⅛╠ 7 ⌐⅛↑≡ ╟╡ ⅜ ⅛∫√↓≤≤ ⅛ↄ ∫√ ─ ⅜№

∫√⁹ 

9ה ≤ ⌐ ≢│ ╟╡ ⅜ ⅛∫√↓≤─ ⅜№∫√⁹ 

 

 
2022 7  

 
2022 10  

 
2022 8  

                    
2022 11    

 
2022 9  

     
2022 12  

и.1 2022 7 12 ─ ─  

│ ⁸ │ ─ ╩ ∆⁹7 9 │ ⁸10 12 │ ╩ ™≡™╢⁹ 

│ 1991 2020 ─ ⁹ 
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и.2 ⁸ ─ 2022 1 12 ─ ─ ─ ↔≤─  

│ 1991 2020 ─ ⁹ 

 

  
и. 3 2022 7 ⁸12 ─ 100m ─  

│ ⁸ │ ─ ╩ ∆⁹ │ 1993 2017 ─ ⁹ 
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й ⱨfi●ה♩fi● ⱨfi●הⱢ▪Ɽ▬ ─ ⌐ ℮ ─ꜟ♂꜡כ◄ ⅜╡

≤ ┼─  

 

ủ 2022 1 ─ⱨfi●ה♩fi● ⱨfi●הⱢ▪Ɽ▬ ≢│40 50 ♩fi─

SO2 ⅜ ⌐ ┌╣⁸↓╣⅜ ⌐ꜟ♂꜡כ◄ ╦∫≡ ⅛╠ ⌐

⇔≈≈№╢⁹ ≢│⁸2022 ─ ≢⁸ ⌐ꜟ♂꜡כ◄─ ∆╢ ─

│ ╠╣≡™⌂™⁹ 

ủ ─ ≢│⁸ ╩ ⅜ꜟ♂꜡כ◄╢∆ ╩ ╢↓≤⌐╟╡⁸

─ ╩╙√╠⇔√⁹ ─ ≢│ ┼─SO2 ⅜ ⌂⅛∫√√╘⁸

┼─ │ ≤ ⅎ╠╣╢⅜⁸ ┼─ ⅜ ⅛∫√ ─ ⌐

≈™≡│╕∞╦⅛∫≡™⌂™ ╙ ™⁹ 

  

 2022 1 15 ⌐⁸ ♩fi● ─ⱨfi●ה♩fi● ⱨfi●הⱢ▪Ɽ▬ ≢

⌂ ⅜ ⇔√⁹ VEI │ 6 Poli  and Shapiro , 2022 ≤⁸1991 6 ─Ⱨ

♫♩▲Ⱳ ⱨ▫ꜞⱧfi ⌐ ∆╢ ≢№╡⁸ ≢│⁸ ⅛╠ ⌐ ∆╢

≤⁸∕─ ⌐ ⅜ ↕╣√⁹ ─ │ └╕╦╡ 8 ≢ ↕╣

й.1 ⁸ ─ │⁸ ─ ╢╟⌐♃כ♦ ╩ ™√ ⌐╟╡⁸ │

╩ ⅎ⁸ 57 km ─ ⌐╕≢ ⇔√↓≤⅜╦⅛∫√ Proud  et al. , 2022 ⁹ 

 

 ≢│⁸ ●☻─ ─ ≈≢№╢ SO2 ⅜ ⌐ ⇔

≡⁸↓╣⅜ ≤─ ╩ ╗ ╩ ≡ ⌐ꜟ♂꜡כ◄ ╦∫≡ ⇔⁸ ⌐ ∆

╢ ╩ ╢↓≤⌐╟╡⁸ ≢ ─ ╩╙√╠∆↓≤⅜ ╠╣≡™╢⁹1991

─Ⱨ♫♩▲Ⱳ ≢│⁸ 2000 ♩fi 20 Tg ─ SO2⅜ ⌐ ⇔⁸ ꜟ♂꜡כ◄

≤⌂∫≡ ∆╢↓≤⌐╟╡⁸ ⌐ 0.5ϴ─ ╩ 1 ╙√╠⇔√

IPCC, 2013 ⁹ ⁸ ─ⱨfi●ה♩fi● ⱨfi●הⱢ▪Ɽ▬ ─ ≢ ⌐ ↕╣

√ SO2─ │ 40 50 ♩fi 0.4 0.5 Tg ≤ ↕╣≡⅔╡⁸Ⱨ♫♩▲Ⱳ ≤ ═≡

⌐ ⌂⅛∫√ Carn et al., 2022 ⁹ 

 

 

й.1  2022 1 15 ─♩fi● ─ⱨfi●ה♩

fi●-ⱨfi●הⱢ▪Ɽ▬ ─  

└╕╦╡ 8 ⌐╟╢ 1 15 14:10

כꜝ◌כꜟ▲♩─ כꜝ◌כꜟ▲♩⁹

│⁸ ⁸ NOAA /NESDIS⁸

◖꜡ꜝ♪ CSU /CIRA ≤─ ⌐╟╢ⱪ꜡

♄◒♩⁹ 

й.2  └╕╦╡ 8 ─ ה ╠⅛♃כ♦

⇔√ 2 2022 1 17 13:00

ꜟ♂꜡כ◄─ ↕ AOD  

─▪ꜞꜝ♩☻כ○ ⌐ AOD ─ ⅝™ ⅜ ╠

╣╢⁹ ™ │ ⁸ │ ╛ ⅜ ⅝

™⌂≥─ ⌐╟╡ ≢⅝⌂⅛∫√ ⁹˄ │ⱨfi

●fi♩ה● ⱨfi●הⱢ▪Ɽ▬ ─ ⁹ 
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1 15 ─ⱨfi●ה♩fi● ⱨfi●הⱢ▪Ɽ▬ ─ ≢ ⌐ ⇔√ SO2│⁸ ⌐

⌐ꜟ♂꜡כ◄ ⇔⌂⅜╠⁸ ─ 30 km ─ ╩ ⌐ ⅛∫≡ ⇔√

↓≤⅜⁸ ─ ⌐╟╡ ↕╣≡™╢ Sellitto  et al. , 2022; Legras et al. , 2022; Taha et al. , 

2022 ⁹↓╣│⁸└╕╦╡ 8 ─ ה ╠⅛♃כ♦ ╒⅛, 2021; Yoshida et 

al. , 2018 ꜟ♂꜡כ◄√⇔ ↕⌐╙ ╠╣≡™╢ й.2 ⁹ ─ ⁸│ꜟ♂꜡כ◄

╩ ⇔≡ 1 ⌐│ ╩ 1 ⇔⁸∕─ ⁸ ─ ─

Ⱪꜞꜙכ꞉הכ♪Ⱪ♁fi ⌐ ™⁸2 ⌐│ ⅜ ─ ⌐ ⅜╡⁸3

⌐│ ⅜ ─ ⌐╙ ⇔√⁹3 ⌐│⁸ ≈ↄ┌ ─ ─ꜝ▬

≢כ♄ 24 km ─ꜟ♂꜡כ◄⌐ ⅜ ↕╣ й.3 ⁸4 ⅛╠ 6 ⌐⅛↑≡ ╛

≢╙ ⌐ ↕╣√ Khaykin  et al. , 2022 ⁹ 

─ ≢│⁸ ⅜ꜟ♂꜡כ◄─ ≢ ⅜╡⁸ ─ ⌐╦√╡

╩ ↕∑⁸ ⌐⅔↑╢ ─ ╩╙√╠⇔√⁹ й.4│⁸ 5 ─

2 ⌐╟╡ ╠╣√ 3─Ᵽ♇◒◓ꜝfi♪ ─ ≢№╢ 2.2.1 ╙ ⁹

ꜟ♂꜡כ◄⁸│ ─ ╩ ∆ ⌐╟∫≡ ⅜ ∆╢≤ ™ ╩ ∆⁹

↓↓≢│⁸ ╩ ™╢↓≤⌐╟╡⁸ ≢ ∆╢ ─ ╩ ™≡™╢⁹1963 

─▪◓fi ▬fi♪Ⱡ◦▪ ⁸1982 ─◄ꜟ♅♅ꜛfi ⱷ◐◦◖ ⁸1991 ─Ⱨ

♫♩▲Ⱳ ─ ⌐│⁸ ╡╟⌐ꜟ♂꜡כ◄─ ⅜ ⇔⁸ ─

⅜ ╠╣√⅜⁸2022 │↓─╟℮⌂ ⅜ ╠╣⌂⅛∫√⁹ ─ │ ⌐ ↕╣√ 

SO2 ⅜ ⌂ↄ ─ ⅜ ↕╣≡™⌂™ ╙№╢⅜⁸↓╣╠─ ─

≢│ ─ │ ─ ⅛ ⅛╠ 1 ⌐ ⅜ ╕∫≡⅔╡ Yamauchi, 1995 ⁸

╙ ⅜ ≢№╢⁹ 

                                                   
2 ≤│⁸ ⅛╠ ⌐ ∆╢◄Ⱡꜟ◑⁹╢№≢כ ⅛╠│ ─ ╡ ⌐ ∆╢

≢№╢ⱱ▬☻♫הכ♦ꜙⱲ▪─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
⁸⅛╒─ꜟ♂꜡כ◄⁸│ 3 ⁸○♂fi⁸ ─ ─ ה ⌐ ∆╢ ₁─

╩ ╗ ─ ─ ↕ ⌐ ∆╢ ─ ↕⁸ ╡ ⅜⁸ ╛ ⌂≥─

─ ⅜ ⇔⌂™≤ ⇔√ ─ ↕─ ≢№╢⅛╩ ⇔⁸ ⅜ ⅝™╒≥ ╩ ∆ ⅜ ™

↓≤╩ ∆⁹ 

 

й. 3 ≈ↄ┌─ ≢כ♄▬ꜝ ⇔√ⱨfi●ה♩

fi● ⱨfi●הⱢ▪Ɽ▬ ≤ ╦╣╢ ◄

ꜟ♂꜡כ ─Ⱨכ◒ 

≈ↄ┌≢│ 3 31 ─ 24 km ≢ ╘≡

↕╣√ ─ │ ⁹ BSR │

─ꜟ♂꜡כ◄ ⌐ ⁸ TDR

│ ─ꜟ♂꜡כ◄ ─ ╩ ∆ ™

∏╣╙ 532 nm ⁹╒╓ ─ │≢ꜟ♂꜡כ◄

│ ↕⌂ ╩ ∆⁹ 11 km ─

│ ╩ ⇔⁸∕╣╟╡ ─ ≢│ ⌐

─ ™ ╩ ⇔≡™╢≤ ⅎ╠╣╢⁹ 
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─ⱨfi●ה♩fi● ⱨfi●הⱢ▪Ɽ▬ ─ ≢│⁸ ─ ≢№∫√√╘⁸

─ ─ 10%⌐ ∆╢ 1 4000 ♩fi 140 Tg ╙─ ─ ⅜ ⌐

↕╣√ ⅜ ↕╣≡™╢ Millán et al., 2022; Xu et al., 2022 ⁹ ⌐ ⇔√ SO2 ─

╖╩ ⇔√ ⁸1 2 ⌐╦√╡ ≢ 0.1ϴ─ ╩╙√╠∆╙──⁸ ┼─ │

≤ ⅎ╠╣≡™╢ Zhang et al., 2022; Witze, 2022 ⁹ ≢⁸ ╩ ⇔√ ⁸

┼─ ─ │ ─ ╩╙√╠⇔ ─ ╢╟⌐ꜟ♂꜡כ◄⁸ ─

─ ╩ ∟ ∆ ⅜ ↕╣≡™╢ Millán et al., 2022; Sellitto et al., 

2022 ⁹╕√⁸ ─ ⌐╟╡⁸SO2⅛╠ ─┼ꜟ♂꜡כ◄ ⅜ ╕╢≤≤╙⌐⁸ ◄

─ꜟ♂꜡כ ⅜ ⅝ↄ⌂∫≡ ─ ╩ ╘⁸ ⌐╟╢ ⌂ ─ ╩

⇔≡╙⁸ ≢ ─ 0.2 W m -2 ╩╙√╠∆≤™℮ ╙№╢ Zhu et al., 

2022 ⁹√∞⇔⁸ ─ ╛⅛⌂ │⁸ ⌐╟╢ ꜟ♂꜡כ◄─╠⅛ ╩ ╘╢

╙№╢ Khaykin et al., 2022 ⁹↓╣╠─ │⁸1991 ─Ⱨ♫♩▲Ⱳ ⌐╟╢

─ 2 W m -2─ IPCC, 2021 ⌐ ═≡ ⅜ ↕ↄ⁸ ─ ─

┼─ │ ≢№╢≤ ⅎ╠╣╢⅜⁸ ─ ⌐≈™≡│╕∞╦⅛∫≡™⌂™ ⅜ ↄ⁸

─ ╛ ─ ⌐ ⅜⅛⅛∫≡™╢⁹ 

  

 
й. 4 Ᵽ♇◒◓ꜝfi♪ ─ 1960 2022  

⌐ ╕╣╢ ╛ ⁸ ꜟ♂꜡כ◄ ─ ⌐╟╢ ╩ ↄ√╘⁸ ─

╩ ™≡ 5 ⁸≈ↄ┌⁸ ⁸ ⁸ ⁸√∞⇔ 2020 ╕≢│ ≢│⌂ↄ ─

╩ ─ ╩ ╘⁸ ╩ ⇔≡™╢⁹ │ ⌂ ⅜ ⇔√ ╩ ∆⁹ 



♩Ⱨ♇◒☻  
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к 2021 ─ ⱷ♃fi ─ ⅜ ╩  

ủ WMO ●☻ ☿fi♃כ WDCGG ⌐ ↕╣≡™╢

─ ╩ ⇔√ ⁸2020 ⅛╠2021 ╕≢─ ⱷ♃fi ─ │⁸1984

⅛╠─ ≢ ≤⌂∫√⁹╕√⁸ ─ ≢№╢ ┘ ⌐

⅔™≡╙⁸ ╩ ⇔√⁹ 

ủ WMO 2022 ⌐╟╣┌⁸↓─ ⌂ ⱷ♃fi ─ │⁸ⱷ♃fi ─

⌂ ⌐ ₁ ⅜ ⌂∫≡™╢ ⅜№╢≤ ↕╣≡™╢⁹2020 ⅛╠ ╕∫

ꜗ♬כ♬ꜝ√ ⌐╟╡⁸ ≤ Ɽ♃כfi─ ⌐ ⌂ ⅛╠─ⱷ♃fi

⅜ ⇔√↓≤⅜ ≤⇔≡ ↕╣≡™╢⁹ 

 

 ⅜ ╩ ℮ WMO ─ ●☻ ☿fi♃כ WDCGG ─

⌐╟╣┌⁸ ─ ⌂ ●☻ CO2 ⁸ⱷ♃fi CH4 ┘ N2O

─ ⅜ ™≡⅔╡⁸2021 ─ │™∏╣╙ ╩ ⇔√ WMO, 2022 ⁹

ⱷ♃fi│ ⌐ ™≢ ⌐ ╓∆ ⅜ ⅝™ ●☻≢№╡⁸1 №√╡

─ ⅜ ─ 27.9 ≤ ⅝™⁹ 1750 ⅛╠ 2021 ╕≢─

─ ─ ⌐ ∆╢ⱷ♃fi─ │⁸ ─ ●☻ ─ 16%╩ ╘╢

WMO, 2022 ⁹ ⌐ ↕╣╢ⱷ♃fi─ 40%│ ╛◦꜡▪ꜞ ≢№╡⁸

⁸ ⁸ ⁸ ╘ ≡⁸Ᵽ▬○ⱴ☻ ⌐╟╢╙─│ 60%≢№╢ WMO, 

2022 ⁹ⱷ♃fi│ ⌐⁸ ─ⱥ♪꜡◐◦ꜟ OH ꜝ☺◌ꜟ4≤ ⇔ ∆╢↓≤⅜ ╠╣≡™

╢⁹ 

 к.1⌐ ⱷ♃fi─ ─ ╩ ∆⁹WDCGG ⌐⅔™≡ ⌂ ─

⅜ ≤⌂∫√ 1980 ┌ │⁸ ─ⱷ♃fi │ ╩ ™⌂⅜╠ ╩ ↑≡

⅝√⅜⁸1999 2006 ⌐⅛↑≡│ ⅜ ⇔⁸2007 │ ⇔√⁹IPCC 2021

≢│⁸ ⅜ ⇔√ ⌐≈™≡│⁸ ⌐╟╢ ─ ⅜ ↕╣

≡⅔╡⁸2007 ─ ⌐≈™≡│⁸ ⌐ ≤ ⅛╠─ ─ ⌐╟╢≤ ⅎ

╠╣≡™╢⁹ 

 

  
к.1  ⱷ♃fi─ ≤  

●☻ ☿fi♃כ WDCGG ⅜ ⇔√ ╠⅛♃כ♦ ⇔√ ⱷ♃fi─ a ─

≤ ╩ ™√ ┘ b ─ ╩ ∆ WMO, 2022 ⁹

│WMO 2009 ⌐╟╢⁹ ⌐ ─♃כ♦√⇔ │WMO 2023 ⌐ ↕╣≡™╢⁹ 

 

                                                   
4 OHꜝ ☺◌ꜟ≤│⁸○♂fi⌐ ⅜ ⇔ ∆╢↓≤⌐╟∫≡ ∂╢ ≤⁸ ─ ⅜ ⇔

≡ ∆╢⁸ ╘≡ ≢ ⅜ ™ ⁹ ≤ ⅜ ⌂ ≢ ™⁹ 
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2021 ─ ⱷ♃fi─ │⁸ 1750 ─ 729 ppb⅛╠ 2.6 ─

1908 ppb╕≢ ⇔√⁹╕√⁸2020 ⅛╠ 2021 ╕≢─ ⱷ♃fi ─ │⁸1984

⅛╠─ ≢ ─ 18 ppb ≤⌂∫√⁹ к.2 ⌐ ⱷ♃fi─ ─

─ ╩ ∆⅜⁸2020 ⅛╠ ⅜ ⌐ ⅝ↄ⌂∫≡™╢↓≤⅜ ⅛╢⁹ ─

│ ─ ⁸ ┘ ≢╙ ╠╣≡⅔╡⁸ ┘ ⌐⅔↑╢

2020 ⅛╠ 2021 ╕≢─ ⱷ♃fi ─ ∕╣∙╣⁸16 ppb ┘ 19 ppb │

⁸ │ 13 ppb≢ 3 ─ ≤⌂∫√ к.3 ⁹ 

 

 

к. 2 ⱷ♃fi─ ─  

●☻ ☿fi♃כ WDCGG ⅜ ⇔√ ╠⅛♃כ♦ ⇔√ ⱷ♃fi─

─ ╩ ∆⁹ │WMO 2009 ⌐╟╢⁹ ⌐ ─♃כ♦√⇔ │WMO 2023 ⌐

↕╣≡™╢⁹ ─ ꜛ♬כ♬ꜟ◄│ ─ ⁸ ─ ꜗ♬כ♬ꜝ│ ─ ╩

∕╣∙╣ ∆⁹ 

 

 
к.3 ⁸ ┘ ⌐⅔↑╢ ⱷ♃fi─ a ≤ b ─  

│⁸ ╩ ™√ ⅛╠⁸ ─ ╩ 1 №√╡⌐ ⇔≡ ╘≡™╢⁹

│WMO 2009 ⌐╟╢⁹ ─ ─ ꜛ♬כ♬ꜟ◄│ ─ ⁸ ─

ꜗ♬כ♬ꜝ│ ─ ╩∕╣∙╣ ∆⁹ 



♩Ⱨ♇◒☻  
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↓─ ⌂ⱷ♃fi ⌐ ⇔≡⁸ ≢│ ⌂ ⌐≈™≡│ ⅛∫≡™⌂™⅜⁸

─ ●☻ ◖Ⱶꜙ♬♥▫⌐╟╡ ≢№╢⁹WMO 2022 ⌐╟╣┌⁸ⱷ♃fi

─ ⌂ ⌐ ₁ ⅜ ⌂∫≡™╢ ⅜№╢≤ ↕╣≡™╢⁹↕╠⌐⁸ⱷ♃fi

─ ȃ13C(CH4) ─ ⌐╟╣┌⁸ ─ⱷ♃fi ─ ⌐⅔™≡ ─

ⱷ♃fi ─ ⌂ ⅜ ↕╣≡⅔╡⁸ ╩ ™√ ⌐⅔™≡│⁸ ⅛╠─ⱷ

♃fi ⅜ ↕╣≡™╢ Feng et al., 2022 ⁹↓╣╠─ ⌐ ⸗♦ꜞfi◓⌐╟╢

╙ ╖ ╦∑≡⁸ ⅛╠─ⱷ♃fi ⅜ ≢ ⇔√ ⅜№╢↓≤

╙ ↕╣≡™╢⁹╕√⁸ ⅛╠─ⱷ♃fi │ ≤ Ɽ♃כfi─ ⌐ ≢⁸◄

הꜛ♬כ♬ꜟ ENSO ─ ╩ ↑╛∆™↓≤⅜ ╠╣≡⅔╡⁸2020 ⌐ ╕∫√ꜝ♬

ꜗ♬כ │⁸ ─ ⌂ⱷ♃fi─ ─ ⌐ ⇔≡™╢ ⅜ ↕╣≡™╢

к.2╙ ⁹ ⁸ⱷ♃fi─ ⌂ ꜛ♬כ♬ꜟ◄⁸│⌐ ꜗ♬כ♬ꜝ ⌐ ℮

⅛╠─ ─╒⅛Ᵽ▬○ⱴ☻ ⅛╠─ ┘ⱷ♃fi ⌐ ∆╢ OH ꜝ☺◌ꜟ─ ⁸

≤⇔≡ ⌂ ╙ ™ IPCC, 2021 ⁹ 

 ⱷ♃fi│ ≤ ═≡ ≢─ ⅜ ↄ⁸1 √╡─ ⅜ ⅝™↓≤⅛

╠⁸ⱷ♃fi ─ ⌐╟╡ ┼─ ╛⅛⌂ ⅜ ↕╣⁸ⱷ♃fi─ ╩

─ ⌂ ≤ ∑≡ ∆╢↓≤⅜⁸ ╩ ∆╢√╘⌐ ≢№

╢⁹2021 11 ⌐ ↕╣√ UNFCCC 26

COP26 ≢ ↕╣√ⱷ♃fi ⌐ ∆╢ ⌂▬♬◦▪♥▫Ⱪ≢№╢◓꜡כⱣꜟהⱷ

♃fiהⱪ꜠♇☺≢│⁸ ─ⱷ♃fi ╩ 2030 ╕≢⌐ 2020 ≢ 30% ∆╢↓≤╩

≤⇔≡⅔╡⁸ ╩ ╘≡ 100 ─ ≤ ⅜ ╩ ⇔≡™╢⁹ ╩

⌐ ∆╢√╘⌐⁸ ≤⇔≡╙⁸ ●☻─ ה ╛WDCGG ─ ⌂ ╩

∂≡⁸ ⌂ ●☻ ─ ⌐ ⇔≡™ↄ⁹ 
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2022 4 ─  

 

2 28  ⌐ ∆╢ ⱤⱠꜟ IPCC

─ ⌐≈™≡ 

https://www.jma.go.jp/jma/press/2202/28c/ipcc_ar6_wg2.html  

⌐ ∆╢ ⱤⱠꜟ IPCC 55 ┘ ⱤⱠꜟ

WG2 12 ⅜ 14 ⅛╠ 27 ⌐⅛↑≡○fi

ꜝ▬fi≢ ↕╣⁸IPCC AR6 WG2 ─ ↑

SPM ⅜ ↕╣╢≤≤╙⌐⁸ ─ ⅜ ↕╣╕⇔√⁹ 

3 24 ╩♩♇꜠ⱨכꜞ  ⇔╕⇔√ ₈ ─

2020₉⌐ ≠ↄ ─ ה  

https://www.jma.go.jp/jma/press/2203/24c/ccleaflet_20220324.html  

┘ │⁸ 12 ⌐ ⇔√₈ ─

2020₉ ה ⌐ ≠⅝⁸ ⌐⅔↑╢ ─

ה ⌐ ∆╢ ╩♩♇꜠ⱨכꜞ√╘≥╕╡≥╩ ⇔╕⇔√⁹

⌐⅔↑╢ ─ ╛⁸ ─ ⌐≈™≡

╩ ≈⅝∫⅛↑≤⇔≡↔ ↄ∞↕™⁹ 

4 5  ⌐ ∆╢ ⱤⱠꜟ IPCC

─ ⌐≈™≡ 

https://www.jma.go.jp/jma/press/2204/05a/ipcc_ar6_wg3.html  

⌐ ∆╢ ⱤⱠꜟ IPCC 56 ┘ ⱤⱠꜟ

WG3 14 ⅜ 21 ⅛╠ ⌐⅛↑

≡○fiꜝ▬fi≢ ↕╣⁸IPCC ─ ↑

SPM ⅜ ↕╣╢≤≤╙⌐⁸ ─ ⅜ ↕╣╕⇔√⁹ 

9 1  ─ ─ ≤ ─ ─ ⌂ ⌐≈™≡ 

https://www.jma.go.jp/jma/press/2209/01d/temp_JJA.html  

2022 6 8 ─ ─ │ ⌐ ↄ⁸ ╩ ⇔√ 1898

≢ ⌐ ™ ≤⌂╡╕⇔√⁹╕√⁸ ─ 6 8 ─

│⁸ ╩ ⇔√ 1982 ≢ ─ ™ ≤⌂╡╕⇔√⁹ 

10 27  ─ ●☻ │ ╩  ₈WMO

●☻ 18 ₉─  

https://www.jma.go.jp/jma/press/2210/27a/GHG_Bulletin _18.html  

─ ⌂ ●☻ ⁸ⱷ♃fi⁸ ─ 2021

─ │™∏╣╙ ╩ ⇔⁸ ⌐ⱷ♃fi─ │

≤⌂╡╕⇔√⁹ 

10 31  IPCC◦fiⱳ☺►ⱶₐ ⅛╠ ⅎ╢ √∟≤

ₑ─ ⌐≈™≡ 

https://www.jma.go.jp/jma/press/ 2210/31a/ipcc_symposium2022.html  

│⁸ ⁸ ┘ ≤ ≢ IPCC◦fiⱳ☺►ⱶₐ

⅛╠ ⅎ╢ √∟≤ ₑ╩ ⇔╕⇔√⁹ 

 

 

 

https://www.jma.go.jp/jma/press/2202/28c/ipcc_ar6_wg2.html
https://www.jma.go.jp/jma/press/2203/24c/ccleaflet_20220324.html
https://www.jma.go.jp/jma/press/2204/05a/ipcc_ar6_wg3.html
https://www.jma.go.jp/jma/press/2204/05a/ipcc_ar6_wg3.html
https://www.jma.go.jp/jma/press/2209/01d/temp_JJA.html
https://www.jma.go.jp/jma/press/2210/27a/GHG_Bulletin_18.html
https://www.jma.go.jp/jma/press/2210/27a/GHG_Bulletin_18.html
https://www.jma.go.jp/jma/press/2210/31a/ipcc_symposium2022.html
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11 15  ─ ╩ ╕ⅎ√╕∟≠ↄ╡╩ ⅎ≡╖╕∑╪⅛ 12

15 ⁸ ╩  

https://www.jma.go.jp/jma/pre ss/2211/15a/kouenkai.html  

│⁸ ╛ ╩ ⅎ≡ ₈℮╖═─╕∟≠ↄ╡₉╩

⇔╕⇔√⁹ 

https://www.youtube.com/watch?v=TR21qgOIqXs  

12 22  ₈ ♩♇☿♃כ♦ 2022₉ ┘ ─ ⌐≈™≡ 

https://www.jma.go.jp/jma/press/2212/22a/dataset2022.html  

┘ │⁸ ╛ ─ ╩ ∆╢√╘⁸

⅜ ─ ⌐ ∆╢ ≤⇔≡⁸₈ ♩♇☿♃כ♦

2022₉ ┘ ╩ ⇔╕⇔√⁹ 

 

  

https://www.jma.go.jp/jma/press/2211/15a/kouenkai.html
https://www.youtube.com/watch?v=TR21qgOIqXs
https://www.jma.go.jp/jma/press/2212/22a/dataset2022.html
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 2022 ─  

1.1  ─ ה  

ủ ╩ ⌐ ⅜ ⇔⁸ ─ ─ ─╒⅛⁸ ─ ⁸

⁸ ─ ⅜ ⅎ╠╣√⁹ 

ủ ⱨ▫ꜞⱧfi─ 4⁸10 ⁸Ɽ◐☻♃fi ┘∕─ ─ 7 8 ⁸ ▪ⱨꜞ◌

─ 4 ⌂≥⁸ ─ ╩ ℮ ⅜ ⇔√⁹ 

 

2022 ⌐ ⇔√ ⌂ ה │⁸ 1.1-1⁸ 1.1-1─≤⅔╡≢№╢⁹ 

2022 │⁸ ⌐ ≢ 1.1-1 ᵑɔ ᵕɯ ⅜ ⇔√⁹ 

⅛╠ ≢│ 6 9 ⌐ ⁸9 ⌐ ≤⌂╡ 1.1-1 ᵑ ⁸ ⁸

≢ ─ ⅜ ⅎ╠╣√ ⁸ ⁹ ⅛╠Ɽ◐☻♃fi≢│

3 5 ⌐ ≤⌂╡ 1.1-1 ᵓ ⁸ ─ 3 ─ │⁸3 ≤⇔≡│ 1961

≢ ╙ ↄ⌂∫√ ⁹ 

Ɽ◐☻♃fi ┘∕─ ≢│ 6 8 ⌐ ⁸7 8 ⌐ ≤⌂∫√ 1.1-1 ᵔ ⁹ 

Ɽ♇꜡כꜜ ⅛╠ ▪ⱨꜞ◌ ≢│ 5 12 ⌐ ⁸1⁸5 8⁸10 12 ⌐

≤⌂╡ 1.1-1 ᵕ Ɽ♇꜡כꜜ⁸ ≢ ⁸ ⁸ ─ ⌂╠┘⌐ ─ ⅜

ⅎ╠╣√ ⁸ⱨꜝfi☻ ⁸♪▬♠ ⁸☻Ɑ▬fi ⁸ⱳꜟ♩●ꜟ

⁹ ─◖♬fi◓☻ⱦכ Coningsby ≢│ 7 19 ⌐ 40.3ϴ─ ╩ ⇔⁸

─ ╩ ⇔√ ⁹ 

▪ꜞꜝ♩☻כ○ ♪fiꜝכ☺כꜙ♬╠⅛ ≢│ 3 11 ⌐ ≤⌂╡ 1.1-1 ᵚ ⁸

≢♪fiꜝכ☺כꜙ♬ ⁸ ⁸ ─ ─ ⅜ ⅎ╠╣√ ♪fiꜝכ☺כꜙ♬ ⁹ 

▪ꜞꜝ♩☻כ○ ≢│ 1⁸3 5⁸7 11 ⌐ ≤⌂∫√ 1.1-1 ᵛ ⁹ 

                                                   
5 ⱱכⱶⱭ⁸2006│≢☺כ ─ ⌂ ה ─ ╩ ⇔≡™╢⁹

https://www.data. jma.go.jp/cpd/monitor/annual/index.html  

 

1.1- 1 2022 ─ ⌂ ה ─ 5 

2022 ⌐ ⇔√ ╛ ⌐≈™≡⁸⅔⅔╟∕─ ה ╩ ⇔√⁹₈ ₉₈ ₉₈ ₉₈ ₉

│⁸ ≤ ⅛╠ ≤ ⇔√ ─℮∟⁸1 ─ ≢ ⌐ ⅝⌂ ╛ ─№∫√╙─╩⁸

⅜╡╙ ⇔≈≈ ╡ →√⁹↓↓≢│ ╩⁸№╢ ⌐⅔™≡ 30 ⌐ 1 ─╕╣⌂ ≢ ∆

╢ ≤ ⇔≡™╢⁹ ─ │⁸ ◒♇ꜞ♩◌ⱬfiכꜟ┘

ⱬꜟ◑כ ⌐╟╢ ☻כⱬ♃כ♦ EM -DAT ╛ ⁸ ⁸ ─ ⌐ ≠⅝⁸

╛ ─ ⅝↕⁸ ⅜╡╩ ⇔≡ ╡ →≡™╢⁹ 

https://www.data.jma.go.jp/cpd/monitor/annual/index.html


1  2022 ─  
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ⱨ▫ꜞⱧfi≢│ 4 ─ 2 ╛ 10 ─ 22 ⌐╟╡ 1.1-1 ᵒ ⁸ ≢ 440

⅜ ⇔√≤ ⅎ╠╣√ ⱨ▫ꜞⱧfi ⁸EM -DAT ⁹ ▪☺▪ ┘∕─ ≢│ 5 9 ─

⌐╟╡ 1.1-1 ᵔ ⁸ ≢ 4510 ⅜ ⇔√≤ ⅎ╠╣√⁹ ⌐Ɽ◐☻♃fi≢│

⌐╟╡ 1730 ⅜ ⇔√≤ ⅎ╠╣√ EM -DAT ⁹ⱴ♄●☻◌ꜟ⅛╠ⱴꜝ►▬≢│ 1 ─

♩꜡Ⱨ◌ꜟכ♩☻הⱶ₈ANA₉⁸2 ─◘▬◒꜡fi₈BATSIRAI ₉⁸₈EMNATI ₉⁸♩꜡Ⱨ◌ꜟה☻♩

ⱶ₈DUMAKOכ ₉⁸3 ─◘▬◒꜡fi₈GOMBE₉─ ⌐╟╡ 1.1-1 ᵖ ⁸ ≢ 390

⅜ ⇔√≤ ⅎ╠╣√ EM -DAT ⁹ ▪ⱨꜞ◌ ≢│ 4 ─ ⌐╟╡ 1.1-1 ᵗ ⁸

540 ⅜ ⇔√≤ ⅎ╠╣√ EM -DAT ⁹ ⅛╠ ≢│ 9 10 ─Ɫꜞ◔כfi

₈IAN₉⌐╟╡ 1.1-1 ᵘ ⁸150 ⅜ ⇔⁸1129 ♪ꜟ⌐─╓╢ ⅜ ⇔

√≤ ⅎ╠╣√ ⁹Ⱪꜝ☺ꜟ ⅛╠ ≢│ 1 2⁸5 ─ ⌐╟╡

1.1-1 ᵙ ⁸ ≢ 430 ⅜ ⇔√≤ ⅎ╠╣√ EM -DAT ⁹ 

 

1.1- 1 2022 ─ ─ ⌂ ה ─  

1.1-1 ─ ↔≤⌐ ╩╕≤╘√⁹ 

 ─ 

 

 

  

ᵑ 6 9

ה

9  

 

fi♅fiꜛ♅─ ה ♅ꜛfi♅fi 6 8 ─3⅛

31.5ϴ +3.3ϴ ⁹ 

fi♅▪fi◦─ ה ►▬◓ꜟ ⱢⱵ 6 8 ─3⅛

28.3ϴ +2.3ϴ ⁹ 

)כ☻fi◌─ ה ♩▲fiⱱ꞉fi 9 ─ 20.3ϴ

+2.6ϴ ⁹ 

כ◦fi▪♅─ ה ♫fi♅ꜗfi 9 ─ 0mm 9

─ 64.5mm ⁹ 

6⁸8─ ה ─ │⁸∕╣∙╣─ ≤⇔≡│1961 ≢ ╙ ⅛

∫√ ⁹ 

7─ ה ─ │⁸7 ≤⇔≡│1884 ≢ ╙ ⅛∫√

⁹ 

9─ ה ─ │⁸9 ≤⇔≡│1961 ≢3 ⌐ ⌂⅛∫√

⁹ 

ᵒ 4⁸10

 

ⱨ▫ꜞⱧfi ה ⱨ▫ꜞⱧfi≢│⁸4 ─ 2 ╛10 ─ 22 ⌐╟╡ ≢440

⅜ ⇔√≤ ⅎ╠╣√ ⱨ▫ꜞⱧfi ⁸EM -DAT ⁹ 

ⱨ▫ꜞⱧfi ה ─ⱴ◒♃fi 4 ─ 368mm 651 ⁹ 

ꜝ♬ⱨ▫ꜞⱧfi─ⱴ ה 10 ─ 371mm 161 ⁹ 

ᵓ 3 5

 

Ɽ

◐☻♃fi 

fi♅▪fi◦─ ה ►▬◓ꜟ ►ꜟⱶ♅ 3 5 ─3

⅛ 12.9ϴ +3.2ϴ ⁹ 

♪כⱤ◐☻♃fi─▬☻ꜝⱴⱣ ה 3 5 ─3⅛ 26.8ϴ

+3.2ϴ ⁹ 

3─ ה ─ │⁸3 ≤⇔≡│1961 ≢ ╙ ⅛∫√

⁹ 

ᵔ 6 8

ה

7 8  

Ɽ◐☻♃fi

┘∕─  

Ɽ◐☻♃fi ה ─☺ꜗ◖ⱣⱣכ♪ 6 8 ─3⅛ 32.6ϴ -

2.4ϴ ⁹ 

Ɽ◐☻♃fi ה ─☺ꜗ◖ⱣⱣכ♪ 7⁸8 ─ ⅜∕╣∙╣290mm

1025 ⁸493mm 1793 ⁹ 
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 ─ 

 

 

  

▪☺▪ ה ┘∕─ ≢│⁸5 9 ─ ⌐╟╡ ≢4510 ⅜ ⇔

√≤ ⅎ╠╣√⁹ ⌐Ɽ◐☻♃fi≢│⁸ ⌐╟╡1730 ⅜ ⇔√≤

ⅎ╠╣√ EM -DAT ⁹ 

ᵕ 5 12

ה

1⁸5 8⁸

10 12  

Ɽ♇꜡כꜜ

▪ⱨꜞ

◌  

☻ⱨꜝfi ה ─ꜞꜜfi 5 ─ 19.2ϴ +3.1ϴ ⁹  

כꜞꜟ○הꜞⱨꜝfi☻─Ɽ ה 6 8 ─3⅛ 21.7ϴ

+2.1ϴ ⁹ 

☻▬☻ ה ─☺ꜙⱠכⱩ 9 11 ─3⅛ 12.9ϴ

+1.7ϴ ⁹ 

Ɑ▬fi☻ ה ─○꜠fi☿ 12 ─ 12.2ϴ +3.6ϴ ⁹ 

☻ⱨꜝfi ה ─⸗fiⱭꜞ◄ 1 ─ 0mm 1 ─

63.7mm ⁹ 

☻ⱨꜝfi ה ☼כꜟכ▲♩─ 5 ─ 3mm 4 ⁹ 

☻ⱣꜝⱢה♪כꜞ♪Ɑ▬fi─ⱴ☻ ה 6 8 ─3⅛ 1mm

3 ⁹ 

◗♃ꜟ◌/☻♬ꜙ♅─▪☺♬ꜙ♅ ה 10⁸12 ─ ⅜∕╣∙╣4mm

7 ⁸4mm 6 ⁹ 

▪ꜞ▼☺ꜟ▪ ה ─ⱶ◦ꜝ 11 ─ 0mm 11 ─

19.7mm ⁹ 

ⱨꜝfi☻─5⁸10 ה ─ │⁸∕╣∙╣─ ≤⇔≡│1900 ≢

╙ ⅛∫√ ⱨꜝfi☻ ⁹ 

ⱳꜟ♩●ꜟ─5⁸7⁸12 ה ─ │⁸∕╣∙╣─ ≤⇔≡│1931

≢ ╙ ⅛∫√ ⱳꜟ♩●ꜟ ⁹ 

Ɑ▬fi─7⁸10☻ ה ─ │⁸∕╣∙╣─ ≤⇔≡│1961 ≢

╙ ⅛∫√ ☻Ɑ▬fi ⁹ 

10─♠▬♪ ה ─ │⁸10 ≤⇔≡│1881 ≢ ╙ ⅛∫√ ♪

▬♠ ⁹ 

─Ɑ▬fi☻ ה 6 8 ─3⅛ │⁸ ≤⇔≡│1961 ≢ ╙

⅛∫√ ☻Ɑ▬fi ⁹ 

2022─ ה ─ │⁸1884 ≢ ╙ ⅛∫√ ⁹ 

2022─♠▬♪ ה ─ │⁸1881 ≢ ╙ ⅛∫√ ♪▬♠

⁹ 

ⱨꜝfi☻─2022 ה ─ │⁸1900 ≢ ╙ ⅛∫√ ⱨꜝfi☻

⁹ 

Ɑ▬fi─2022☻ ה ─ │⁸1961 ≢ ╙ ⅛∫√ ☻Ɑ▬fi

⁹ 

ⱨꜝfi☻─5⁸7 ה ─ │⁸∕╣∙╣─ ≤⇔≡│1959 ≢ ╙

⌂⅛∫√ ⱨꜝfi☻ ⁹ 

כfi◓☻ⱦ♬◖─ ה Coningsby ≢│⁸7 19 ⌐40.3ϴ─

╩ ⇔⁸ ─ ╩ ⇔√ ⁹ 

ᵖ ◘▬◒꜡

fi⁸♩꜡Ⱨ

♩☻הꜟ◌

ⱴ♄●☻◌ꜟ

ⱴꜝ►▬ 

ꜟ◌☻●♄ⱴ ה ⱴꜝ►▬≢│⁸1 ─♩꜡Ⱨ◌ꜟכ♩☻הⱶ₈ANA₉⁸2 ─

◘▬◒꜡fi₈BATSIRAI ₉⁸₈EMNATI ₉⁸♩꜡Ⱨ◌ꜟכ♩☻הⱶ

₈DUMAKO ₉⁸3 ─◘▬◒꜡fi₈GOMBE₉─ ⌐╟╡ ≢390
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 ─ 

 

 

  

ⱶכ 1 3

 

⅜ ⇔√≤ ⅎ╠╣√ EM -DAT ⁹ 

◒כfiⱦ◙⸗ ה ─◔ꜞⱴⱠ 3 ─ 536mm 289 ⁹ 

ᵗ 4  ▪ⱨꜞ◌

 

◌ꜞⱨ▪ ה ≢│⁸4 ─ ⌐╟╡540 ⅜ ⇔√≤ ⅎ╠╣√

EM -DAT ⁹ 

◌ꜞⱨ▪ ה ─Ⱪꜟכⱶⱨ◊fi♥כfi 4 ─ 177mm

406 ⁹ 

ᵘ Ɫꜞ◔כfi

9 10   

⁸9│≢ ה 10 ─Ɫꜞ◔כfi₈IAN₉⌐╟╡150 ⅜

⇔⁸1129 ♪ꜟ⌐─╓╢ ⅜ ⇔√≤ ⅎ╠╣√

⁹ 

♄ꜞ꜡ⱨ─ ה ♪fiꜝכ○ 9 ─ 570mm 356 ⁹ 

ᵙ 1

2⁸5  

Ⱪꜝ☺ꜟ

 

ꜟ☺ꜝⱩ ה ≢│⁸1 2⁸5 ─ ⌐╟╡ ≢430 ⅜

⇔√≤ ⅎ╠╣√ EM -DAT ⁹ 

ꜟ☺ꜝⱩ ה ─꜠♀fi♦ 2 ─ 382mm 186 ⁹ 

ᵚ 3 11

 

ꜞꜝ♩☻כ○

▪ ♬ꜙ

♪fiꜝכ☺כ

 

▪ꜞꜝ♩☻כ○ ה fi▫►כ♄─ 3 5 ─3⅛ 29.3ϴ

+1.4ϴ ⁹ 

♪fiꜝכ☺כꜙ♬ ה ─◑☼Ⱳכfi 6 8 ─3⅛ 12.1ϴ

+1.8ϴ ⁹ 

▪ꜞꜝ♩☻כ○ ה ─◔▪fi☼ 9 11 ─3⅛ 27.1ϴ

+2.1ϴ ⁹ 

fi♪─11ꜝכ☺כꜙ♬ ה ─ │⁸11 ≤⇔≡│1909 ≢ ╙

⅛∫√ ♪fiꜝכ☺כꜙ♬ ⁹ 

─♪fiꜝכ☺כꜙ♬ ה 6 8 ─3⅛ │⁸ ≤⇔≡│1909

≢ ╙ ⅛∫√ ♪fiꜝכ☺כꜙ♬ ⁹ 

fi♪─2022ꜝכ☺כꜙ♬ ה ─ │⁸1909 ≢ ╙ ⅛∫√ ♬

♪fiꜝכ☺כꜙ ⁹ 

ᵛ 1⁸3

5⁸7 11

 

ꜞꜝ♩☻כ○

▪  

▪ꜞꜝ♩☻כ○ ה ─♫►ꜝ 1 ─ 241mm 360 ⁹ 

▪ꜞꜝ♩☻כ○ ה כ♬♪◦─ 3 5 ─3⅛ 910mm

328 ⁹ 

▪ꜞꜝ♩☻כ○ ה ─ⱴ▬ꜟ☼ 7 ─ 98mm 500 ⁹ 

▪ꜞꜝ♩☻כ○ ה ─♬ꜟ 8 ─ 89mm 196 ⁹ 

ꜝfiⱬꜗ◐─▪ꜞꜝ♩☻כ○ ה 9 11 ─3⅛ 337mm

196 ⁹ 

10─▪ꜞꜝ♩☻כ○ ה ─ │⁸10 ≤⇔≡│1900 ≢2 ⌐

⅛∫√ ▪ꜞꜝ♩☻כ○ ⁹ 

─▪ꜞꜝ♩☻כ○ ה 9 11 ─ │⁸ ≤⇔≡│1900 ≢2

⌐ ⅛∫√ ▪ꜞꜝ♩☻כ○ ⁹ 

 

│⁸ ⌐ ≢ ╟╡ ↄ⁸ ▪☺▪⅛╠ Ɽ♇꜡כꜜ⁸▪☺▪ ⅛╠

▪ⱨꜞ◌ ▪ꜞꜝ♩☻כ○⁸ ≢≤⌂♪fiꜝכ☺כꜙ♬╠⅛ ╟╡⅛⌂╡ ⅛∫√ 1.1-

2 ⁹ 

│⁸ ⅛╠ ▪☺▪⁸▬fi♪ ⅛╠Ɽ◐☻♃fi ▪ꜞꜝ♩☻כ○⁸
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≢≤⌂♪fiꜝכ☺כꜙ♬╠⅛ ╟╡ ↄ⁸ꜜכ꜡♇Ɽ ⅛╠ ▪ⱨꜞ◌ ⁸ ▪ⱷꜞ◌

⌂≥≢ ╟╡ ⌂⅛∫√ 1.1-3 ⁹ 

 

 
1.1- 2 2022 6 

─ ╩ ─ ≢ ╡ ⁸ ה 5 ─ ↔≤⌐∕╣╠╩

⇔√⁹ ╩Ӈ1.28⁸Ӈ0.44⁸0⁸+0.44⁸+1.28≤⇔⁸∕╣∙╣─ ╩₈⅛⌂╡ ™₉₈ ™₉₈

╟╡ ™ ₉₈ ╟╡ ™ ₉₈ ™₉₈⅛⌂╡ ™₉≤⇔√⁹ ≢ⱴכ◒─⌂™ │⁸

⅜♃כ♦ ≢⌂™⅛⁸ ⅜⌂™ ╩ ∆╢⁹⌂⅔⁸ │ 1991 2020 ─ ⁹ ─

╙ 1991 2020 ⁹ 

 

 
1.1- 3 2022 6 

─ ╩ ה 5 ─ ↔≤⌐ ⇔√⁹ ╩ 70 ⁸100 ⁸120

≤⇔⁸∕╣∙╣─ ╩₈ ⌂™₉₈ ╟╡ ⌂™ ₉₈ ╟╡ ™ ₉₈ ™₉≤

⇔√⁹ ≢ⱴכ◒─⌂™ │⁸ ⅜♃כ♦ ≢⌂™⅛⁸ ⅜⌂™ ╩ ∆╢⁹⌂⅔⁸

│ 1991 2020 ─ ⁹ 

                                                   
6 ⱱכⱶⱭ⁸2019│≢☺כ ─ ⁸ ╩ ⇔≡

™╢⁹ 

https://www.data.jma.go.jp/cpd/monitor/climfig/?tm=annual  

https://www.data.jma.go.jp/cpd/monitor/climfig/?tm=annual
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1.2  ─ ה 7 

ủ ⅛╠ ⌐⅛↑≡ ⌐ ─ ™ ⅜ ⅝⁸ │ ∞∫√√╘⁸ │

⌐ ↄ⁸ ⌐ ≢⅛⌂╡ ⅛∫√⁹ 

ủ 2021 12 2022 2 │ ה ≢│ ≤⌂╡⁸ ╩ ⌐ ≤⌂∫√⁹ 

ủ 8 │ ה ≢ ⌂ ≤⌂∫√⁹ ה ≤ ≢│ ↑⅜ ≢

⅝⌂⅛∫√⁹ 

 

1.2.1  ─  

2022 ─ ─ ⁸ ⁸ ─ ╩ 1.2- 1⌐

∆⁹ ─ │ ─≤⅔╡≢№╢⁹ 

ủ ≢⅛⌂╡ ↄ⁸ ה ≤ ה ≢ ⅛∫√⁹ 

ủ ה ≢⅛⌂╡ ↄ⁸ ≤ ≢ ⅛∫√⁹ ⁸

≢⅛⌂╡ ⌂ↄ⁸ ≢ ⌂⅛∫√⁹ ≤

≢│ ∞∫√⁹ 

ủ ה ≢⅛⌂╡ ↄ⁸ ה ה ≤

≢ ⅛∫√⁹ ⁸ ה ≢⅛⌂╡ ⌂⅛∫√⁹ 

                                                   
7 ↕╣√ ╛ ⅜⁸ 1991 2020 ─ ╩ ⇔√ ─ ─  10 ─ ╩

ⅎ╢ ⌐₈⅛⌂╡ ™ ™ ₉⁸  33.3 ─ ╩ ⅎ╢ ⌐₈ ™ ™ ₉⁸  33.3 ⅛≈  

33.3 ╩ ⅎ╢ ⌐₈ ₉⁸  33.3 ─ ⌐₈ ™ ⌂™ ₉⁸  10 ─ ⌐₈⅛⌂╡

™ ⌂™ ₉≤ ⇔≡™╢⁹ 
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1.2- 1 ⌐⅔↑╢ 2022 ─ ⁸ ⁸ ─  

│ 1991~2020 ─ ⁹ 

 
1.2- 2 ─5 2022 1 12  

│1991~2020 ─ ⁹ 
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1.2.2  ─  

2022 ─ ─ ─ ╩ 1.2- 2⌐⁸ ─ ─ ⁸

⁸ ─ ╩ 1.2- 3⌐ ∆⁹╕√⁸ ≢ ╩ ⇔√ ≤

⌂ ╩ 1.2- 1⌐ ∆⁹ ─ ─ │ ─≤⅔╡≢№╢⁹ 

 

1  2021 12 2022 2  

ủ ה ≢ ⅛∫√⁹ ≤ ה ≢│ ∞∫√⁹  

ủ ≢⅛⌂╡ ↄ⁸ ה ≢ ⅛∫√⁹ ⁸ ≤

≢⅛⌂╡ ⌂⅛∫√⁹ ה ≤ ≢ ∞∫√⁹  

ủ ה ≤ ה ה ≢ ⅛∫√⁹ ⁸ ה ≢

⌂⅛∫√⁹ ≢│ ∞∫√⁹ 

12 ⌐ ™ ─ ╩ ↑√√╘⁸ ה ≢│ ─ │ ⅛∫√⁹

≢│⁸12 ─ ─ ─ ╕╡─╒⅛⁸ ─ ╙ ↑╛∆⅛∫√√╘⁸

─ ─ │⅛⌂╡ ↄ⁸ ─ │ ⅛∫√⁹ ה │⁸12

⁸ ⌐ ™ ─ ≤⌂╡⁸ ⅛╠ ⌐⅛↑≡─ ╩ ⌐

⌂ ≤⌂∫√ ╙№∫√⁹ │⁸ ⌐ ═ ─ ╩ ↑⌐ↄↄ⁸ ה

≤╙⌐⁸ │⅛⌂╡ ⌂ↄ⁸ │ ↄ⌂∫√⁹ ה ≢│⁸12

─ ≢ ⅜ ⅜╡╛∆ↄ⁸1 ⅛╠ 2 ⌐⅛↑≡│ ╛ ─ ╩ ↑╛∆⅛∫√

√╘⁸ │ ↄ⁸ │ ⌂⅛∫√⁹ 

2  2022 3 5  

ủ ה ≢⅛⌂╡ ↄ⁸ ≤ ה ≢ ⅛∫√⁹ 

ủ ה ה ≤ ≢ ⌂⅛∫√⁹ ⁸ ה ≢⅛⌂╡

ↄ⁸ ≢ ⅛∫√⁹ ≢│ ∞∫√⁹ 

ủ ה ≤ ≢⅛⌂╡ ↄ⁸ ≢ ⅛∫√⁹

⁸ ה ≢ ⌂⅛∫√⁹ ה ≢│ ∞∫√⁹ 

≢│ ╩ ⇔≡⁸ ≢│ 3 ⅛╠ 4 ⌐⅛↑≡⁸ ⅛™ ⅜ ╣ ╖╛∆⅛

∫√√╘⁸ ─ │ ⌐ ↄ⁸ ⌐⁸ ה ≢│⅛⌂╡ ⅛∫√⁹3 │

╩ ╡ ⇔ ⅜ ⇔√ ⁸ ה │ ⌐ ╦╣╛∆⅛∫√⁹4 ⅛╠ 5

⌐⅛↑≡│ ╩ ╛ ⅜ ⇔≡ ה ╩ ⌐ ╡╛ ─ ⅜ ™

⅜№∫√⅜⁸ ╩ ⌐ ⌐ ╦╣╛∆ↄ⁸ ╣√ ⅜ ⅛∫√⁹↓─√╘⁸ ─

│ ה ≤ ≢⅛⌂╡ ↄ⁸ ≢ ⅛∫√⁹ ה

≢│⁸3 ⅛╠ 4 ⌐⅛↑≡│ ⌐ ╦╣╛∆⅛∫√⅜⁸5 │ ╛ ∫√ ─

╩ ↑⁸ ╡╛ ─ ⅜ ™√√╘⁸ ─ │⅛⌂╡ ↄ⁸ │ ⌂⅛∫√⁹ 

3  2022 6 8  

ủ ה ≤ ה ≢⅛⌂╡ ↄ⁸ ≢ ⅛∫√⁹ 

ủ ≤ ≢⅛⌂╡ ↄ⁸ ≤ ≢

⅛∫√⁹ ⁸ ≤ ≢ ⌂⅛∫√⁹ ה ≢│ ∞∫

√⁹ 

ủ ≢ ⌂⅛∫√⁹ ⁸ ≤ ה ≢ ⅛∫√⁹ ה

ה ≤ ≢│ ∞∫√⁹ 
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─ │ ⌐ ⅛∫√⁹ ⌐⁸ ה ≤ ה ≢│ ╩ ⇔≡ ⅛™ ⌐

╦╣╛∆⅛∫√√╘ ⅜⅛⌂╡ ↄ⁸ ≢│ +0.9ϴ≤⌂╡⁸1946 ─

⁸1 ♃▬─ ╩ ⇔√⁹ ≤ ≢│⁸8 ╩ ⌐ 6

≤ 7 ⌐╙ ╛ ⌂≥─ ╩ ╡ ⇔ ↑√√╘⁸ ─ │⅛⌂╡ ⅛∫√⁹

ה ≤ ≢│⁸8 ─ ה ⌐ ╛ ∫√ ─ ╩ ↑╛∆ↄ⁸ ╡╛

─ ⅜ ⅛∫√√╘⁸ ↑⅜ ≢⅝⌂⅛∫√⁹ ⁸ ⌐ ╦╣╛∆ↄ 6 ⌐

─ ⅜ ⅛∫√ ≢│⁸ ─ ⅜ ⌂ↄ⁸ ⅜ ⅛∫√⁹

ה ≢│⁸ ⌐ 8 ⌐ ⌐ ╦╣≡ ╣√ ⅜ ↄ⁸ ─ ⅜ ⅛∫√⁹ 

4  2022 9 11  

ủ ⌐⅛⌂╡ ⅛∫√⁹ 

ủ ה ≢⅛⌂╡ ⅛∫√⁹ ⁸ ≢⅛⌂╡ ⌂ↄ⁸ ה

≢ ⌂⅛∫√⁹ ה ≤ ≢│ ∞∫√⁹ 

ủ ה ה ≢⅛⌂╡ ↄ⁸ ה ה ≢ ⅛∫√⁹ ⁸

ה ≢⅛⌂╡ ⌂⅛∫√⁹ 

9 │ ה ה ╩ ⌐ ⅛™ ⌐ ╦╣╛∆ↄ⁸11 │ ─ ⅜ ⅛∫√√╘⁸

─ │ ⌐⅛⌂╡ ⅛∫√⁹ ה ה ≢│ ─ ╩ ⌐ ─ ─

⅜ ╣⌐ↄↄ ─ ⅜ ⅛∫√↓≤╛⁸ ⌐ ╦╣≡ ╣─ ⅜ ⅛∫√√╘⁸

─ │ ה ה ≢⅛⌂╡ ↄ⁸ ה ה ≢ ⅛∫√⁹╕

√⁸ ─ │ ≢⅛⌂╡ ⌂⅛∫√⁹ ה ≢│⁸9 ⌐│ 11 ⁸

14 ⁸ 15 ─ ≢ ⌂ ╛ ╣≤⌂∫√ ⅜№∫√⁹ ה ≢│⁸

9 ≤ 10 ⌐ ─ ╩√┘√┘ ↑⁸╕√ 10 │ ╛ ∫√ ─ ╩ ↑╛

∆ↄ ╡╛ ─ ⅜ ⅛∫√√╘⁸ ─ │⅛⌂╡ ↄ⁸ │⅛⌂╡ ⌂⅛∫√⁹ 

5  2022 12  

○ⱱכ♠◒ ╛ ─ ≢ ⅜ ⇔≡ ™ ─ ≤⌂╢ ⅜ ↄ⁸ ╩

⌐ ─ ≢╙ ≤⌂∫√ ⅜№∫√⁹ │ ה ≢⅛⌂╡ ↄ⁸

│ ≢⅛⌂╡ ↄ⁸ │ ≢⅛⌂╡ ⌂⅛∫√⁹

ה │⁸ │ ╛ ─ ⁸ │ ─ ╛ ─ ╩ ↑╛∆⅛∫√√╘⁸

│⅛⌂╡ ↄ⁸ │⅛⌂╡ ⌂⅛∫√⁹ ⁸ ╩ ⌐ ™ ⅜

⇔√√╘⁸ │ ה ≢ ⅛∫√⁹ 
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a

 
 

b  

 
 

c

 
 

d

 
 

 1.2- 3 ⌐⅔↑╢ 2022 ─ ─ ⁸ ⁸ ─ 8 

a 2021 12 2022 2 ⁸ b 3 5 ⁸ c 6 8 ⁸ d 9 11  

│ 1991~2020 ─ ⁹ 

                                                   
8 ⱱכⱶⱭ⁸1961│≢☺כ 12 ─ ─ ╩ ⇔≡™╢⁹ 

http s://www.data.jma.go.jp/cpd/db/longfcst/trsmap_seasonal.html  

https://www.data.jma.go.jp/cpd/db/longfcst/trsmap_seasonal.html
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1.2- 1 ⁸ ⁸ ─ ╩ ⇔√ ┘ 2022  

153 ─ ─ ─ ≢⁸ 1 ≤⌂∫√ ╩ ⇔√⁹ │ 1 ╩ ⇔√ ⁹

♃▬ │ ╕⌂™⁹♃▬ ⅜№╢ ⌐│₈ ₉≤⇔≡ ⌐ ⇔√⁹ │ 1 ♃▬ ╩

╗ ≤⌂∫√ ╩ ⇔√⁹ 

⁸ ⁸ ⁸ ה  

⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ה ⁸ ⁸ │⁸ ⁸ ≤╙⌐

1  

 

    

      

1     1 2  

2     
9 

 
  

3       1 

4  6  3 7 2⁸1   

5    
6 

 
4  

3 

 

6  9⁸4   2    

7  5⁸3   1    

8  4⁸2   6 1 1  

9  1     1  

10        

11  
18⁸20  

 
 2  

14 

 
 

12    1   1 
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1.3 ה  ─ 9 

ủ 2021 ⌐ ꜗ♬כ♬ꜝ√⇔ ⅜ ⇔⁸2022 ─ ꜗ♬כ♬ꜝ─↓│⌐

─ ≤ ⅎ╠╣╢ ⅜ ╠╣√⁹ 

ủ 2022 ⅛╠ ⌐⅛↑≡ ─▬fi♪ ♄▬ⱳכ⸗ꜟכ♪ ⅜ ⇔√⁹ ▪☺▪⸗fi☻

─fiכ │⁸ ≢─ ⅜ ∞∫√⁹ 

 

─ ╩ ∆╢√╘⌐│⁸ ─ ─ ╣╛ ─ ⁸ ⁸

▪☺▪⸗fi☻כfi ─ ⌂≥⁸ ה ─ ╩ ∆╢↓≤⅜ ≢№╢10⁹ ≢│⁸2022

─↓╣╠─ ⌐≈™≡ ∆╢⁹ 

 

1.3.1  ─ ה ─  

1 2021 12 2022 2  

2021 ⌐ ꜗ♬כ♬ꜝ√⇔ ⅜ ⇔⁸ ─ │ 170ǾE ≢

≤⌂╡⁸ ⌐ ≢ ⌂ ∞∫√ 1.3-1(a) ⁹ 

─ │⁸ ≤ ═≡⁸ⱨ▫ꜞⱧfi ▪♬◑כꜙ♬ ─ ≢ ⁸

─ ≢ ∞∫√ 1.3-1(b) ⁹ ─ ≢│⁸ ⌂

⌐ ⇔≡⁸ ≢ ─ ꜗ♬כ♬ꜝ│╣↓⁸╡⌂≥

─ ≤ ⅎ╠╣╢ 1.3-1(c)≤(d) ⁹ 

500hPa ≢│⁸ ◦ⱬꜞ▪≢─ ⌐ ∫≡ ─ ⅜ ⇔⁸∕─ │ ─∆

← ⌐╕≢ ⇔√ 1.3-1(e) ⁹ Ɽ♇꜡כꜜ⁸♄♫◌ ▪◦ꜝכꜚ ≢

─ ⅜ ⇔√⁹ ☺▼♇♩ │⁸ ▪ⱨꜞ◌ ▪◦ꜝכꜚ ≢ ⌐ ⇔⁸

─ ≢ ⇔≡ ╣√ 1.3-1(c)╙ ⁹ fiꜗ◦כꜙꜞ▪⁸│≢ ⅜

─ ≤ ═≡ ╡≢ ⅛∫√ 1.3-1(f) ⁹850hPa ≢│⁸◦ⱬꜞ▪─ ™ ⁸○ⱱ

◒♠כ ▪ꜝ☻◌─ ≢ ⁸ ▪☺▪≢│ ⅜ ╠╣√ 1.3-1(g) ⁹ ☺▼

♇♩ ⅜ ─ ≢ ꜗ♬כ♬ꜝ⁸│⌐≥↓√⇔ ⌐ ∫≡ⱨ▫ꜞⱧfi ▪♬◑כꜙ♬

─ ≢ ⅜ ∞∫√ ⌐╟╡⁸ ─ ≢ ☺▼♇♩ ⅜ ⌐ ⇔√

↓≤⅜ ⇔√≤ ⅎ╠╣╢⁹ 

 

                                                   
9 ─ ≢ ꜛ♬כ♬ꜟ◄₈╢∆ ꜗ♬כ♬ꜝ ₉₈ ₉₈⸗fi☻כfi₉₈▬fi♪ ♄▬ⱳכ⸗ꜟכ♪

₉⌐≈™≡│⁸ ─ ╩ ─↓≤⁹ 
ה 10 ─ ─ ⌐ ™╠╣╢ ⌂ ≤⇔≡│⁸ ─╙─⅜№╢⁹ 

ה ─ ╩ ꜛ♬כ♬ꜟ◄⁸⇔ ꜗ♬כ♬ꜝ ─ ─ ⌐ ™╠╣╢⁹ 

ה ⅝ │ ⅛╠⁸ ─№╢ │ ─ ⅛╠⁸ ⌐ ⅛∫≡ ↕╣╢ ─

↕╩ ∆⁹↓─ ↕│ ─ ─ ↕⌐ ∆╢√╘⁸ ─ ⌐ ™╠╣╢⁹ 

850hPaה 1,500m ─ ─ ╣╛ ╩ ⇔⁸ ─ ⌐ ™╠╣╢⁹ 

500hPaה 5, 500m ─ ─ ╣╛ ╩ ⇔⁸ ─ ╛ ─ ⌐ ™╠╣╢⁹ 

ה ─ ─ ╣╛ ╩ ⇔⁸ ╛◦ⱬꜞ▪ ⁸ ─ ⌐ ™╠

╣╢⁹ 

850hPaה 1,500m ─ ─ ╩ ∆⁹ 

ה 2≈─ 300hPa ≤ 850hPa ─ ─ ─ ╩ ⇔⁸ ─

─ ⌐ ™╠╣╢⁹↓╣╠─ ╛╟╡ ⇔™ ⌐≈™≡│⁸ ─ ⱱכⱶⱭכ☺⌐ ⇔≡™╢⁹ 

ה http s://www.data.jma.go.jp/cpd/data/elnino/clmrep/sst - ano- global - seas.html  

ה ⅝ ⁸850hPa ⁸500hPa ⁸ ┘ 850hPa  

http s://www.data.jma.go.jp/cpd/db/diag/db_hist_3mon.html  

ה http s://www.data.jma.go.jp/cpd/db/diag/db_hist_indx.html  

ה ─ ⅔╟┘ ─ ▪☺▪⸗fi☻כfi  

https://www.data.jma.go.jp/cpd/db/diag/20 22/index/html/soiolru/index_html_soiolru_20 22.html  

https://www.data.jma.go.jp/cpd/data/elnino/clmrep/sst-ano-global-seas.html
https://www.data.jma.go.jp/cpd/db/diag/db_hist_3mon.html
https://www.data.jma.go.jp/cpd/db/diag/db_hist_indx.html
https://www.data.jma.go.jp/cpd/db/diag/2022/index/html/soiolru/index_html_soiolru_2022.html
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2 2022 3 5  

ꜗ♬כ♬ꜝ ⅜ ⇔⁸ ─ │ 150ěE ≢ ⁸ ⅛╠ ⌐⅛↑

≡ ⌂ ∞∫√ 1.3-2(a) ⁹ 

─ │⁸ ≤ ═≡⁸▬fi♪ ⱨ▫ꜞⱧfi ≢ ⁸ ─

≢│ ∞∫√ 1.3-2(b) ⁹ ≢│⁸ ▪☺▪ ≢

⁸ ─ ≢ ─ ≤⌂∫√ 1.3-2(c) ⁹

≢│⁸ ─ ≢ ─ ⁸▬fi♪ ≢│

─ ≤⌂∫√ 1.3-2(d) ⁹↓╣╠─ │⁸ ─

≤╟ↄ ꜗ♬כ♬ꜝ⁸╡⅔≡⇔ ⌐╟╢ ⅜ ⅎ╠╣╢⁹ 

500hPa ≢│⁸ ▪◦ꜝכꜚ ≢ ─ ⅜ Ɽ♇꜡כꜜ⁸╣╠ ה

⁸▬fi♪─ ≢│ ╩ ∫≡™√⁹ ◦ⱬꜞ▪ ⁸ ∕─ ≢╙ ≤⌂

∫√ 1.3-2(e) ⁹ ☺▼♇♩ ▪◦ꜝכꜚ⁸│ ─ ≢ ─ ≤ ═≡

╡╩ ╣ 1.3-2(c)╙ ⁸↓╣⌐│▬fi♪ ⱨ▫ꜞⱧfi ≢─ ⌂

⌐╟╢ ⅜ ⅎ╠╣╢⁹ Ɽ⁸♇꜡כꜜ⁸│≢ ≢ ꜝכꜚ⁸

◦▪ ה ─ ™ ≢ ⅜ ╠╣√ 1.3-2(f) ⁹850hPa ▪◦ꜝכꜚ⁸│≢

─ 30ěN ≢ ⁸ꜜ Ɽ♇꜡כ ≢ ⅜ ╠╣√ 1.3-2(g) ⁹ 

▪◦ꜝכꜚ⅔⌂ ─30ěN≢─ ⌐ ⇔≡⁸ ≢│ 3 ─ ⅜ 1961

≢ ╙ ↄ⌂∫√ ⁸ │ 1.1 ╩ ⁹ 

 

3 2022 6 8  

ꜗ♬כ♬ꜝ ⅜ ⇔⁸ ─ │ 150ěE ≢ ⁸ ≢ ⌂

∞∫√⁹▬fi♪ ≢│⁸ ≢ ⁸ ≢ ⅜ ╠╣⁸ ─▬fi♪ ♄▬ⱳכꜟ⸗

♪כ ⅜ ⇔√ 1.3-3(a) ⁹ 

─ │⁸ ≤ ═≡⁸▪ꜝⱦ▪ Ɽ◐☻♃fi ⁸▬fi♪ ─

▬fi♪Ⱡ◦▪ ≢ ⁸ ≢ ∞∫√ 1.3-3(b) ⁹ ≢│⁸

≢ ╩ ∫≡ ┼ ⌂╢ ─ ⅜ ╠╣√⁹ ─

ה ≢│⁸ ─ ⅜ ╠╣√ 1.3-3(c) ⁹ ─ ≢│⁸

ה ≢ ─ ⅜ ╠╣√ 1.3-3(d) ⁹ ─

│⁸ ≢─ ⌂ ≤╟ↄ ꜗ♬כ♬ꜝ⁸╡⅔≡⇔ ⌐╟╢

⅜ ⅎ╠╣╢⁹ 

500hPa ▪◦ꜝכꜚ⁸│≢ ≢ ─ ⅜ ╠╣⁸꜡◦▪ ⁸ ◦ⱬꜞ▪

≢ ⁸ ◦ⱬꜞ▪≢ ╩ ∫≡™√⁹ꜜ Ɽ♇꜡כ ≢╙ ≤⌂∫√ 1.3-3(e) ⁹

▪◦ꜝכꜚ ─ ☺▼♇♩ │⁸ ─ ≤ ═≡ ╡╩ ╣√ 1.3-3(c)╙ ⁹

≢│⁸ ꜡◦▪ ≢ ⁸ ◦ⱬꜞ▪ ≢ ⅜ ╠╣√⁹

│⁸ ─ ≢ ╟╡ ┼─ ╡ ⇔⅜ ⅛∫√ 1.3-3(f) ⁹850hPa ≢│⁸

▪◦꜡Ɽ⁸♇꜡כꜜ ⁸ ◦ⱬꜞ▪ ⁸ ▪☺▪─ ™ ≢ ⁸ ◦ⱬꜞ▪

≢ ≤⌂∫√ 1.3-3(g) ⁹ 

6 ⅛╠ 7 ╘⌐⅛↑≡│⁸ ─ ┼─ ╡ ⇔⅜ ╕╡⁸ ה

╩ ⌐ ⌂ ≤⌂∫√ │♩Ⱨ♇◒☻ I ⁹╕√⁸ ▪☺▪─ ™ ≢─

⌐ ⇔≡⁸ ╛ ≢│ ⅜ ≢ ╙ ↄ⌂∫√ ╙№∫√

⁸ ⁸ │ 1.1 ╩ ⁹ 

 

4 2022 9 11  

ꜗ♬כ♬ꜝ ⅜ ⇔⁸ ─ │⁸150ěE≢ ⌂ ⁸ ⅛╠

≢ ⌂ ≤⌂∫√⁹▬fi♪ ≢│ ≢ ⅜ ╠╣⁸ ─▬fi♪ ♄▬ⱳכꜟ
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♪כ⸗ ⅜ ⇔√ 1.3-4(a) ⁹ 

─ │⁸ ≤ ═≡⁸▬fi♪Ⱡ◦▪ ≢ ⁸ ה ▬fi♪ ⁸ ה

≢ ∞∫√ 1.3-4(b) ⁹ ≢│⁸▬fi♪ ─ כ○

☻♩ꜝꜞ▪ ≢ ⁸▬fi♪ ─ ⁸ ─ ≢ ─

⅜ ╠╣√ 1.3-4(c) ⁹ ≢│⁸ ─ ה ≢

─ ⁸▬fi♪ ─ ▬fi♪Ⱡ◦▪ ≢ ─

≤⌂∫√ 1.3-4(d) ⁹▬fi♪ ─ │⁸▬fi♪Ⱡ◦▪ ≢─ ⌂

╛ ≢─ ⌂ ≤╟ↄ ⇔≡⅔╡⁸ ─▬fi♪ ♄▬

ⱳכ⸗ꜟכ♪ ꜗ♬כ♬ꜝ╛ ⌐╟╢ ⅜ ⅎ╠╣╢⁹ 

500hPa ≢│⁸ ─Ɽ♇꜡כꜜ⁸ ⁸ ─ ™ ≢ ⁸ ─

⁸ ה ◦ⱬꜞ▪⁸ ─ ≢ ⅜ ╠╣√ 1.3-4(e) ⁹ ─ │

≤ ═≡ ↄ⁸ꜚכꜝ◦▪ ─ ─ │ ─ ≤ ═≡ ╡╩ ╣√

1.3-4(c)╙ ⁹ ≢│⁸ Ɽ♇꜡כꜜ⁸ ≢ ⁸ ─ ⁸

ה ◦ⱬꜞ▪≢ ≤⌂∫√ 1.3-4(f) ⁹850hPa ─♪fiꜝfiכꜞ◓⁸│≢ ⁸

─ ™ ≢ ⅜ ╠╣√ 1.3-4(g) ⁹ 
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a  

 

200hpa

ה  

850hPa

ה  

2021 12 ~2022  

2021 12 ~2022 2

y 

2021 12 ~2022  

2021 12 ~2022  
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1.3 - 1 3 ⅛ ─ ⁸ ─ 2021 12 2022 2 )  

│ 1991 2020 ─ ⁹ │ ⁹ (a)│ ─ ♃כ♦ COBE -

SST Ishii et al. , 2005 ⁸ (b)│ ╟╡ ↕╣√ ⅝ ⁸♃כ♦ (c) (f)│

55 JRA -55 Kobayashi et al. , 2015 ⌐ ≠ↄ⁹  

(a) ⁹ ─ │ 0.5ϴ⁹ │ ╩ ∆⁹  

(b) ⅝ ⁹ │ W/m 2⁹ ≢│⁸ │ ⅜

╟╡ ≢⁸ │ ╟╡ ≤ ↕╣╢⁹  

(c) 200hPa ┘ ⁹ ─ │ 10×106m 2/s⁹ ≢│⁸ ⅜

─ ─ │ ⁸ ─ ─ │⁸ ╩ ∆⁹  

(d) (c)≤ ∂⁹ ⇔⁸850hPa ┘ ≢⁸ ─ │ 2.5×106m 2/s⁹  

(e) 500hPa ┘ ⁹ ─ │ 60m⁹ ⅜ ─ ⌐ ⇔≡

™╢≤↓╤│ ⁸ ─ ⌐ ⇔≡™╢≤↓╤│ ⌐ ∆╢⁹

│ ⌡ ⌐ ∫≡ ╣⁸ ─ ™≤↓╤│ ⅜ ↄ⁸ ™≤↓╤│ ™⁹  

(f ) ┘ ⁹ ─ │ 4hPa⁹  

(g) 850hPa ┘ ⁹ ─ │ 4ϴ⁹ ─ │ 1,600m ─ ╩

∆⁹  

2021 12 ~2022 2  2021 12 ~2022 2  

2021 12 ~2022 2  

e 500hPa ה  f ה  

g 850hPa ה  



 

30 

 

 

  

 

 

 

 

a  

 

200hpa

ה  

850hPa

ה  

2022 3 ~5  

2022 3 ~5  

2022 3 ~5  

2022 3 ~5  
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1.3 - 2 3 ⅛ ─ ⁸ ─ 2022 3 5 )  

─ │ 1.3-1 ≤ ⁹ ⇔ (g)─ ─ │ 3ϴ⁹  

e 500hPa ה  f ה  

g 850hPa ה  

2022 3 ~5  2022 3 ~5  

2022 3 ~5  
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a  

 

200hpa

ה  

850hPa

ה  

2022 6 ~8  

2022 6 ~8  

2022 6 ~8  

2022 6 ~8  
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1.3 - 3 3 ⅛ ─ ⁸ ─ 2022 6 8 )  

─ │ 1.3-1 ≤ ⁹ ⇔ (g)─ ─ │ 3ϴ⁹  

g 850hPa ה  

2022 6 ~8  

e 500hPa ה  f ה  

2022 6 ~8  2022 6 ~8  
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a  

2022 9 ~11  

 

2022 9 ~11  

 

200hpa

ה  

2022 9 ~11  

 

850hPa

ה  

2022 9 ~11  
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1.3 - 4 3 ⅛ ─ ⁸ ─ 2022 9 11 )  

─ │ 1.3-1 ≤ ⁹  

2022 9 ~11  

 

2022 9 ~11  

 

2022 9 ~11  

 

e 500hPa ה  f ה  

g 850hPa ה  
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1.3.2  ─  

─ │⁸2021 ™ ≢ ⇔ 1.3-5 ⁸2022 7 ⌐│

─ ⅜+0.5ϴ≤⌂╡⁸7 ≤⇔≡│ 1958 ≢ ╙ ™ ≤⌂∫√⁹7 ─

≢│⁸ ≢ ↄ ≤⌂∫√ 1.3-6 ⁹ 

 

 
1.3 - 5 ─ ─ ϴ  
│ ⁸ ╠⅛⌂ │ 5 ⅛ ╩ ⇔⁸ ─ │ ╟╡ ™ ™

↓≤╩ ∆⁹ │ 1991 2020 ─ ⁹ 55 JRA -55  Kobayashi et 
al. , 2015 ⌐ ≠ↄ⁹ 

 

1.3 - 6 ─ ה

2022 7 )  

│ ≢⁸ │ 10ϴ⁹ │

╩ ⇔⁸ ─ │

∕─ ה ⌐⅔™≡ ╟╡ ⅜ ⅛

∫√↓≤╩ ∆⁹ │ 1991 2020 ─

⁹ 55 JRA -55  

Kobayashi et al. , 2015 ⌐ ≠ↄ⁹  

 

 

1.3.3  ▪☺▪⸗fi☻כfi 

▪☺▪⸗fi☻כfi 6 9 ⌐⅔↑╢ⱬfi●ꜟ ⱨ▫ꜞⱧfi ─ │⁸

⌐ ─ ╩ ⌐ 1⅛ ─ ≢ ⅝ↄ ⇔⁸6 7 ┘ 8

⌐│ ⁸6 ┘ 7 ⌐│ ≤⌂∫√ 1.3-7 ⁹ 

 

 

 

1.3 - 7 ▪☺▪⸗fi☻כfi ≢─

⅝ OLR SAMOI A ─

2022 4 10 )   

│ ⁸ ╠⅛⌂ │ 7

⁹SAMOI A , 1997 │⁸ ⅝

╩ ─ ─

≢ ⇔⁸ ₁ ─ ≢ ⇔√

⌐ ╩ ⇔√ ≢⁸ ─ │

▪☺▪⸗fi☻כfi─ ⅜

≢№╢↓≤╩ ∆⁹ │ 1991 2020

─ ⁹ ⅝ │

╟╡ ⌐♃כ♦√╣↕ ≠ↄ⁹  
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1.3.4  11 

2022 ─ ─ │ 25 25.1 ≢ ≢№∫√ 1.3-8⁸ 1.3-1 ⁹7

╕≢─ │ 6 7.8 ∞∫√⅜⁸8 │ 19 17.3 ⇔√⁹ 

2022 ─ ┼─ ─ │ 11 11.7 ≢ ≢№∫√⁹ ┼─ ─

│ 4 ⁸ 8 ⁸ 14 ─ 3 3.0 ∞∫√⁹ 

 

 

1.3 - 1 2022 ─  

│ JST ⌐╟╢⁹ │ 10 ⇔√ ≢№╢⁹  

 

                                                   
11 ╕√│ ≢ ∆╢ ╩ ≤™™⁸∕─℮∟ ╕√│ ◦♫ ⌐ ⇔⁸

─ 10 ─ ⅜⅔╟∕ 17m/s ─╙─╩ ≢│₈ ₉≤ ╪≢™╢⁹ 

 ⱱכⱶⱭ⁸│≢☺כ ╩ ⇔√ 1951 ⌐ ⇔√ ⌐ ∆╢ ₁⌂ ╩ ⇔≡™

╢⁹ 

https://www.data.jma.go.jp/yoho/typhoon/statistics/index.html  

 
1.3 - 8 2022 ─  

─ ─ủ≤ẽ│∕╣∙╣ ─ ≤ ⁸ │ ╩ ∆⁹  

 
 

  
 

(m/s)  
 
 

  
 

(m/s)  

T2201 ⱴꜝ◌☻ 4/8 9   4/15 21  45  T2214 ♫fiⱴ♪ꜟ 9/14 3   9/20 3  55  

T2202 ⱷ3 4/10 כ◑כ   4/11 9  20  T2215 ♃ꜝ☻ 9/22 9   9/23 21  18  

T2203 ♅ꜗⱣ 6/30 9   7/3 15  35  T2216 ⱡꜟ3 9/23 כ   9/28 21  50  

T2204 ▪▬꜠3 7/1 כ   7/5 9  23  T2217 ◒ꜝ9 9/26 כ   9/29 21  30  

T2205 ♁fi◓♄21 7/28 כ   8/1 3  20  T2218 ꜡►◐21 9/28 כ   10/2 3  35  

T2206 ♩꜡9 7/31 ☻☿כ   8/1 21  18  T2219 ♁fi◌9 10/14 כ   10/15 9  18  

T2207 ⱶכꜝfi 8/9 15   8/11 9  18  T2220 Ⱡ◘♇♩ 10/15 15   10/20 9  40  

T2208 ⱷ▪ꜞ21 8/11 כ   8/14 21  20  T2221 Ɫ▬♃fi 10/18 9   10/19 21  18  

T2209 ⱴכ◗fi 8/22 3   8/26 9  30  T2222 ♫ꜟ●◄ 10/27 9   11/3 3  30  

T2210 ♩◌◕ 8/22 9   8/26 3  40  T2223 Ᵽfiꜘfi 10/31 3   11/1 9  20  

T2211 ⱥfi♫ⱶⱡ15 8/28 כ   9/6 21  55  T2224 ꜘⱴⱠ◖ 11/12 21   11/14 15  18  

T2212 ⱶ▬ⱨ□3 9/8 כ   9/16 9  45  T2225 Ɽ◌21 12/11 כ   12/12 21  20  

T2213 ⱴכꜟⱲ♇◒ 9/11 21   9/15 15  35      

https://www.data.jma.go.jp/yoho/typhoon/statistics/index.html
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2.1  ●☻ ─ 12, 13 

ủ ─ ─ │⁸ ⌐ ⇔≡™╢⁹ 

ủ ─ⱷ♃fi─ │⁸╒╓ ┌™∞∫√ 1999 2006 ╩ ⅝⁸ ⌐ ⌐№

╢⁹ 

ủ ─ ─ │⁸ ⌐ ⇔≡™╢⁹ 

ủ Ɫ꜡◌כⱲfi ─℮∟⁸◒꜡꜡ⱨꜟ○꜡◌כⱲfi ─ │ ⌐№╢ ≢⁸

Ɫ▬♪꜡ⱨꜟ○꜡◌כⱲfi ─ │ ⌐№╢⁹ 
 

≢│ WMO GAW ⌐ ≠⅝⁸ ●☻─

╩ ∆╢√╘⁸ ─ Ⱡ♇♩꞉כ◒─ ≤⇔≡ ●☻─ ╩ ℮≤≤╙⌐⁸

●☻ ☿fi♃כ WDCGG 14╩ ⇔≡⅔╡⁸ ─ ╩♃כ♦─☻●

ה ⇔⁸ ─♃כ♦─┼ ╩ ∫≡™╢⁹WDCGG ⌐ √⇔⌐≥╙╩♃כ♦√╣↕

⌐╟╢≤⁸ ⌐ ╓∆ ─ ⅝™ ⌂ ─ ●☻─ │

⅝ ⅝ ⇔≡™╢ 2.1-1 ⁹ 

≢│ 3 ⁸ ⁸

⌐⅔™≡⁸ ─ ●☻ ╩ ⇔≡™╢⁹╕√⁸ ⌐╟∫

≡⁸ ┘ ⌐⅔↑╢ ┘ ─ ─ ╩ ⇔≡™

╢⁹↕╠⌐⁸2011 ⅛╠│ ⌐⅔™≡ ⌐╟╢ ─ ●☻ ╩ ∫≡™╢

2.1-1 ⁹ 

 

2.1 - 1 ⌂ ─ ●☻─ 2021 15 

 

                                                   
12 ≢│⁸ ─ ●☻ ─ ─♃כ♦ ╛ ⌐ ╩ ∆╢ ⌐≈™≡│⁸2021 ╕≢─

╩ ⇔≡™╢⁹ 
13 ⱱכⱶⱭ⁸│≢☺כ ●☻ ─ ╩ ⇔≡™╢ 

http s://www.data.jma.go.jp/ghg/info_ghg.html  ─ ●☻  

http s://www.data.jma.go.jp/env/data/report/data/ ה   
14 WDCGG─ ⌐≈™≡│ⱱכⱶⱭכ☺╩ ─↓≤⁹https://gaw.kishou.go.jp/jp/  
15 2021 ⁸ ≤─ ┘ ⅛╠─ │WMO2022 ╩⁸ ─ ┘ ⌐≈™≡│

IPCC 2021 ╩ ⇔√⁹╕√⁸ ─ ⌐≈™≡│⁸ ─ ≤ 2021 ─ ⅛╠

⇔√⁹⌂⅔⁸ │ IPCC 2021 ⌐№╢ ⌂ ─ ⅜ ↕ↄ⌂╢╕≢─ ╩

⇔√⁹ 

●☻─  

─  

≤─  
⅛╠

─  

 

 
1750  

2021  ─  
 

 

 278 ppm 415.7 ppm + 49  +2.5 ppm +0.61   

ⱷ♃fi 729 ppb 1908 ppb +162   +18 ppb +0. 95  11.8 

 270 ppb 334.5 ppb + 24  +1. 3 ppb +0.39  109 

https://www.data.jma.go.jp/ghg/info_ghg.html
https://www.data.jma.go.jp/env/data/report/data/
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2.1 - 1 ⌐⅔↑╢ ●☻─  

≢│⁸ ⁸ ┘ ─ 3 ≢

╩ ⇔≡™╢╒⅛⁸2 ─

⁸ ⌐╟╡ ┘ ─⁸

⌐╟╡ ─ ●☻ ╩ ⌐ ⇔≡™

╢⁹ 

 

 

2.1.1  ≤ ⌐⅔↑╢  

1 ⌐⅔↑╢  

─ │ ╩ ™⌂⅜╠ ⇔≡™╢ 2.1-2 a ⁹↓─

│⁸ ─ ⁸ ─ ≤™∫√ ⌐╟╡ ⅜ ⌐

↕╣⁸ │ ╛ ⌐ ↕╣╢╙──⁸ ╡⅜ ⌐ ↕╣╢↓≤⌐╟∫≡

╙√╠↕╣╢ IPCC, 2021 ⁹ ─ ⅜ ⌐ ↄ ∆╢√╘⁸ ⌐

─ ה ≢ ⅜ ↄ⁸ ≢ ™ 2.1-3 ⁹╕√⁸ │ ⌐ ─

⌐╟╢╙─≢№╡⁸ ⌐ ─ ⅜ ∆╢↓≤≢ ⅜ ⇔⁸ ⌐│ ─ ╛

─ ⅜ ≤⌂∫≡ ⅜ ∆╢ IPCC, 2021 ⁹ ⅜ ≤⌂╢─│⁸

≢ 3 4 ⁸ ≢ 9 10 ≢№╢⁹ ─ │ ─ ה ╒≥ ⅝ↄ⁸

─ ─ ⌂™ ≢│ ↕™ 2.1-3 ⁹∕─√╘⁸ │ ─ ╩

ↄ ⇔≡ 4 ⌐ ≤⌂╢⁹WDCGG ─ ⌐╟╢≤ 2021 ─ ─ │

415.7 ppm ≢№╡⁸ ⅛╠─ │ 2.5 ppm ≢№∫√ 2.1-1 ⁹↓─ │⁸ 10

─ 2.5 ppm ≤ ≢№╡⁸1990 ─ 1.5 ppm ╟╡

⅝™⁹ 

(a) 

 

  

(b) 

 

2.1 - 2 ─ ─ a

≤ b  

●☻ ☿fi♃כ WDCGG ⅜

⇔√ ╠⅛♃כ♦ ⇔√ ─

─ ─ ≤⁸

╩ ™√ ╩ ∆ WMO, 

2022 ⁹ │⁸ ╩ ™√

⅛╠⁸ ─ ╩ 1 №√╡⌐

⇔≡ ╘≡™╢⁹ │WMO 2009 ⌐

╟╢⁹ ⌐ ─♃כ♦√⇔ │ WMO

2023 ⌐ ↕╣≡™╢⁹ 

 



 

40 

 

 

2.1 - 3 ─ ─

─  

WDCGG ⅜ ⇔√ ╠⅛♃כ♦ ⇔

√ ⌐ ⇔√ ─

─ ╩ ∆⁹ │

WMO 2009 ⌐╟╢⁹ ⌐ כ♦√⇔

♃─ │ WMO 2023 ⌐ ↕╣≡

™╢⁹ 

 

 

─ │ ≢│⌂ↄ ₁ ⅜╖╠╣╢16 2.1-2 b ⁹ ⅜ ⅝

ↄ⌂╢ ꜛ♬כ♬ꜟ◄│ ─ ⌐⅔⅔╗⌡ ꜛ♬כ♬ꜟ◄⁸╡⅔≡⇔ ⅜╙√╠∆

╩ ≤⇔√ ≤ ⌐╟╡ ─ ╛ ─ ┘ ─

⅜ ∂⁸ ⅛╠ ┼─ ─ ⅜ ╕╢↓≤⅜ ╠╣≡™╢ Keeling et 

al., 1995 ; Dettinger and Ghil, 1998 ⁹ 2.1-4│⁸ ⅛╠ ─ ┘

⌐╟╢ ╩ ⇔ ↄ Le Quéré et al., 2016 ⌐╟╡ ⇔√ ⌐╟╢

─ ─ ─ ⌐ ⇔√ ≢№╢⁹ ⅎ┌ 2015 2016 ⌐│⁸2014

⅛╠ 2016 ⌐⅛↑≡ ꜛ♬כ♬ꜟ◄√⇔ ⌐ ∆╢╟℮⌐ ⌐╟╢

⅜ ⇔√ WMO, 2018b ⁹2015 ┘ 2016 ─ │⁸2020 ╕≢─ 10 ─ 27±12

♩fi ╟╡╙ ↕™⁹ ⌐ 1997 1998 ╛ 2002 2003 ⌐ ꜛ♬כ♬ꜟ◄√⇔

⌐ ⇔≡ ⌐╟╢ ⅜ ⇔≡™╢⁹ ⌐⁸1991 1992 ꜛ♬כ♬ꜟ◄│

⅜ ⇔√⌐╙ ╦╠∏⁸ ⌐╟╢ ─ ⅜ ⅝⅛∫√⁹↓╣│⁸1991 6 ─

Ⱨ♫♩▲Ⱳ ─ ⅜ ≢ ╩╙√╠⇔⁸ ─ ⌐╟╢ ⅜ ↕╣

√√╘≤ ⅎ╠╣≡™╢ Keeling et al., 1996; Rayner et al., 1999 ⁹ 

 
2.1 - 4 ⌐╟╢ ─ ─ ─  

─ ─ ⁸☿ⱷfi♩ ☿ⱷfi♩ ⌐╟╢ ╩ ╗ ┘ ⌐╟

╢ Friedlingstein et al., 20 22 ─ ⅛╠⁸ ─ ⌐╟╢ 2.1-2 b ╩ ⇔

√╙─ ≤ ⌐╟╢ ⅜ ⇔√ ⌐╟╢ Iida et al., 2021; 2.12.1 2 ╙ ⌐

⅛╠─ ╩ ╗ ─ ⌐╟╢ 6 ♩fi / IPCC, 2021 ╩ ⇔√╙─ ╩ ⇔ ↄ↓≤⌐╟∫

≡ ⇔√⁹ ─ ⅜ ⌐╟╢ ╩⁸ ─ ⅜ ╩ ⁸│כⱣכꜝ◄⁹∆ ─ ⅛↕

68%─ ≢№╢⁹ ─ ꜛ♬כ♬ꜟ◄│ ─ ⁸ ─ ꜗ♬כ♬ꜝ│ ─

╩ ∆⁹ 

 

  

                                                   
16 ─ ₁ ≤∕─ ⌐≈™≡│ ⱱכⱶⱭכ☺╙ ─↓≤⁹ 

https://www.data.jma.go.jp/ghg/kanshi/tour/tour_a3.html  

https://www.data.jma.go.jp/ghg/kanshi/tour/tour_a3.html
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2 ⌐⅔↑╢  

⌐⅔↑╢ │⁸ ╛ ─ ─ ⌐╟╢ ╩ ╡

⇔⌂⅜╠ ⇔ ↑≡™╢ 2.1-5 a ⁹ ─ ≢ ╙ ⌐ ∆╢ ≢│ 2.1-

1 ⁸ ⅜ ╙ ⅝ↄ⌂∫≡™╢⁹↓╣│⁸ ≢│⁸ ─ ─ ─

⅜ ⅝™↓≤╩ ⇔≡⁸ ╒≥ ─ ⅜ ⅝ↄ⌂╢ ⅜№╢√╘≢№╢⁹

╕√⁸ ≤ │╒╓ ∂ ⌐№╢╙── ─ ⅜ ↄ⁸ ─ ╙

⅝™⁹↓╣│⁸ ⅜▪☺▪ ⌐ ↄ⁸ ⅛╠ ⌐⅛↑≡ ╛ ┘

─ ⌐╟╡ ⅜ ↄ⌂∫√ ─ ─ ╩ ↄ ↑╢√╘≢№╢⁹2022 ─

│⁸ ≢ 421.8 ppm⁸ ≢ 419.7 ppm⁸ ≢│ 421.8 ppm ≤⌂∫√ ™∏

╣╙ ⁹ ⅛╠─ │ 2.0 2.6 ppm/ ≢№╡⁸↓╣│ 10 ─ ≤

≢№╢⁹⌂⅔⁸ NOA A ⅜ ∆╢ ─ ⌂ ─

⌐ ™⁸ ─↓╣╕≢─ ⌐ ⇔≡+0.10 +0.25 ppm ─ ╩ ∫≡™

╢⁹ ◖꜡♫►▬ꜟ☻ COVID -19 ⌐ ℮ ⌐╟╡⁸2020 ─ ─

─ │⁸2019 ≤ ⇔≡ 5.2 ⇔√⁹2021 ⌐│ COVID -

19 ─ 2019 ≤╒╓ ─ ⌐ ╡⁸2022 ⌐│ 2021 ≤ ⇔≡ 1.0

∆╢≤ ↕╣≡⅔╡ Friedlingstein et al. , 2022 ⁸ ─ ╙ ≤⇔≡

⅜ ™≡™╢⁹ 

⌐⅔™≡╙ ─ ⅜ ⅝ↄ⌂╢ │ ꜛ♬כ♬ꜟ◄⌐ ⌐

⇔≡™╢⁹ ≢│ 2014 2016 ⌐⅛↑≡ ꜛ♬כ♬ꜟ◄√⇔ ╩ ℮╟℮⌐⁸

⅜ ⅝ↄ ⇔√ 2.1-5 b ⁹ 

 

(a) 

 

 

 

 

 

 

(b) 

 

2.1- 5 ⁸ ┘

⌐⅔↑╢ ─ ─ a

≤ b ─

 

│⁸ ╩

™√ ⅛╠⁸ ─ ╩ 1

№√╡⌐ ⇔≡ ╘≡™╢⁹

│WMO 2009 ⌐╟╢⁹ 

 

 

3 ─  

│ ─ ─ ⁸2011 ⅛╠ ─ ⌐

⅔™≡⁸ 34 25 ─ ≢ ─ 6 km ┘ ⌐ ─ ⌂╢ 17

≢ ─ ╩ ⌐ 1 ∫≡™╢ Tsuboi  et al. , 2013; Niwa et al., 2014 ⁹ 

2-1.6⌐⁸ ⌐ ⇔√ ─ ┘ 1 ─ ⌐⅔↑╢

─ ⁸╕√⁸ ─ ≢ ⇔√ ─ ╩ ∆⁹ ─

│ ┘ ─ ⁸╠⅛♃כ♦ ╩ ╡ ™√ ╩ ∆⁹ ⅜ ∆╟℮⌐⁸ ─

│⁸ ⌐⅔↑╢ ≤ ⌐ ₁ ⇔≡™╢⁹√∞⇔⁸ ⅜ ∆╟℮⌐⁸

                                                   
17 ⅛╠─ ⌐ ─ ╩ ∫√ ╙№╢⅜⁸↔ↄ ─√╘⁸↓↓≢│╕≤╘≡ ≤ ∆

╢⁹ 
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⌐│ ─ ⅜ ─ ╟╡╙ ™ ⌐№╢⁹ 

2-1.7 │⁸ ┘ ⌐♃כ♦─ ⅎ≡⁸ ⅜ ⌐ ∆╢ ⌐ ⇔

√ ─ ╩ ™≡⁸ ─ ─ ⌂ ╩ ⌐ ⇔√╙─≢№╢⁹

⇔╛∆ↄ∆╢√╘⁸™∏╣╙ ⌐⅔↑╢ ⅛╠ ╩ ╡ ™√ ╩ ≤⇔≡

⇔≡™╢⁹™∏╣─ ⌐⅔™≡╙⁸ ⅛╠ ⌐⅛↑≡ ⅜ ↄ⁸ ⅛╠ ⌐⅛↑≡ ⅜

ↄ⌂╢ ⅜╖╠╣╢⅜⁸ ⅛╠ ⌐⅛↑≡│ ⌐ ⅛℮╒≥ ⅜ ↄ⌂╢ ⅜╖╠

╣╢⁹ ≤⇔≡⁸ ─ ─ ─ │ ─╙─╟╡╙ ↕ↄ⌂∫≡™╢⁹ 

2-1.8 │⁸2 ≤ 8 ⌐ ↕╣√ ─℮∟⁸ ⌐ ⇔√ ─ ⅛╠⁸

─ ⌐⅔↑╢ ─ ╩ ⇔ ™√╙─≢№╡⁸ ─ ╩ ⇔≡™╢⁹

2 │ ⌐ ⅛℮╒≥ ⅜ ↄ⌂∫≡™╢─⌐ ⇔⁸8 │ ≤ ─ ⌐ ⅝⌂

⅜╖╠╣⌂™⁹ 

─ │⁸ ⌐⅔™≡ ─ ╩ ↑√ ─ ⅜ ─ ╛

╕≢ ↕╣≡™╢↓≤⁸╕√⁸∕─ ─ ⅜ ╛ ⌐╟╡ ⅜№╢↓≤╩ ⇔≡™

╢⁹ ≢╖╠╣╢╟℮⌂⁸ ⅛╠ ⌐⅛↑≡ ╒≥ ⅜ ↄ⌂╡⁸ ⌐ ─

⅜ ╛⅛⌐⌂╢ │⁸▪☺▪╛ ⌐⅔™≡╙ ⌐╟∫≡ ↕╣≡™╢

Sweeney et al., 2015; Umezawa et al. , 2018 ⁹ 

 

 
 2.1 - 6 ─ ⌐╟╢ 6 km ⌐ ⇔√ ─

≤ 1 ─ ⌐⅔↑╢ ─ ┘ ─ ⌐⅔↑╢

 

┘ │⁸ ┘ ─ ⅛╠∕╣∙╣─ ╩ ╡ ™√ ⁹ │ WMO

2009 ⌐╟╢⁹ 

 

 
 2.1- 7 ⌐⅔↑╢ ─ ─ ⌂  

≢─ ⁸ 28 ╩ ⌐ ⇔√ ─ ─ ⁸ ⌐

⇔√ ─ ─℮∟ 3 km ≤ 3 km ∕╣∙╣⌐ ∆╢⁸2011 2

2022 12 ╕≢─ ─ ⁹ ≢─ ⌐≈™≡ ╩ ╡ ™√ ╩ ╘ 2.1-6

⁸∕╣╩ ⅛╠ ⇔ ⅝⁸ ⌐≈™≡ ⇔√╙─╩ ⇔≡™╢⁹ 
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2.1- 8 ⌐⅔↑╢ ─ ─  

─ 2 ≤ 8 ⌐ ↕╣√ ⁸∟℮─♃כ♦─ ┼ ⌐

⇔√ ─ ⅛╠⁸ ⌐⅔↑╢ ─ ─ ╩ ⇔ ™√╙─

╩ ┘ ─ ≢ ⇔≡™╢ ⌐╟∫≡ ─ ╛ ╩ ⅎ≡™╢ ⁹ ─ │⁸

⌐╟∫≡ ╘√ ─ ─ ╩ ∆⁹ ─ ⌂ ╩ ╢√╘⁸

⌐╟╢ ⅛╠─ ⅜⁸ ─ ─ 3 ╩ ⅎ╢╙─ ↕™ │

╣ ≤⇔≡ ─ ⅛╠ ⇔√⁹2019 8 ─ │⁸ ⌐⅔™≡

─ ⅜ ™ ─ ⅜ ↄ⁸ ⅜ ─ ≤ ⇔≡ 4 5 ppm ↄ⌂∫√⁹⌂

⅔⁸2021 8 ─ │ ≢№╢⁹ 

 

  



 

44 

 

 

2.1.2  ≤ ⌐⅔↑╢ⱷ♃fi 

1  ⌐⅔↑╢ⱷ♃fi  

─ⱷ♃fi ╩ 2.1-9 ⌐ ∆⁹WDCGG ⌐⅔™≡ ⌂ ─ ⅜ ≤⌂∫√

1980 ┌ ╩ ↑≡⅝√⅜⁸1999 2006 ⌐⅛↑≡│∕─ ⅜╒╓ ╕∫√⁹⇔⅛

⇔⁸2007 │ ┘ ⇔≡™╢⁹IPCC 2021 ≢│⁸ ⅜ ╕∫√ ⌐≈™≡│⁸

⌐╟╢ ─ ─ ⅜ ↕╣≡⅔╡⁸2007 ─ ⌐≈™≡

│⁸ ⌐ ≤ ⅛╠─ ─ ⌐╟╢≤ ⅎ╠╣≡™╢⁹ ⁸ⱷ♃fi─

⌂ ꜛ♬כ♬ꜟ◄⁸│⌐ ꜗ♬כ♬ꜝ ⌐ ℮ ╛Ᵽ▬○ⱴ☻ ⅛╠─ ┘ⱷ♃

fi ⌐ ∆╢ OH ꜝ☺◌ꜟ─ ⁸ ≤⇔≡ ⌂ ╙ ™⁹WDCGG ─ ≢│

2021 ─ │ 1908 ppb≤⌂╡⁸2020 ⅛╠ 2021 ╕≢─ ╙ 1984

≢ ─ 18 ppb≤⌂∫√ 2.1-1 ♩Ⱨ♇◒☻к╙ ⁹ 

 

 

2.1 - 9 ─ⱷ♃fi─  

WDCGG ⅜ ⇔√ ╠⅛♃כ♦ ⇔√

─ⱷ♃fi─ ─ ≤⁸

╩ ™√ ╩ ∆ WMO, 

2022 ⁹ │WMO 2009 ⌐╟╢⁹

⌐ ─♃כ♦√⇔ │WMO 2023 ⌐

↕╣≡™╢⁹ 

 

 

 

ⱷ♃fi─ │ ─ ה ⌐ ═≡ ≢│ ↄ⌂∫≡™╢⁹↓╣│ⱷ♃fi─ ⌂

⅜ ⌐ ↄ⁸⅛≈ ⌐ ⅛℮⌐≈╣≡ ─ ⌂ OH ꜝ☺◌ꜟ≤

⇔ ∆╢√╘≢№╢⁹╕√⁸ ⌐│ ⅜ ↄ⁸╕√ ⅜ ↄ⌂╢↓≤⌐╟╡ OH

ꜝ☺◌ꜟ⅜ ⇔⁸↓╣≤ ∆╢↓≤≢ⱷ♃fi⅜ ∆╢√╘⁸ ⌐ⱷ♃fi ⅜ ⇔

⌐ ∆╢ ╩ ╡ ⇔≡™╢ ⅜ ≢╖╠╣╢ 2.1-10 ⁹ 

─ⱷ♃fi ─ │⁸ ⌐ ⇔ↄ 162% ⁸ ─ 49% ╩

│╢⅛⌐ ∫≡™╢ 2.1-1 ⁹↓╣│⁸ ⌐ ↕╣╢ⱷ♃fi─ 40 │

╛◦꜡▪ꜞ⌂≥ ≢№╢ ⁸ ⁸ ⁸ ⁸ ╘ ≡ ┘Ᵽ▬○ⱴ☻

⌂≥ ⌐╟╢╙─│ 60 ≢№╡⁸ ≢─ ⌐ ⇔≡⁸ ⌐ ℮ ⅜ ⌐

⅝™↓≤⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹∕─ ─ ⌐≈™≡│⁸ ⌐ ℮ ╛ ─

⅛╠─ ─ ⁸ ≢─ ⅜ ⇔≡⅔╡⁸ ⌐ ⌂ ⅜

↕╣≡™╢⁹ ⁸ ≢─ ─ ─ ⅜ ↕╣≡™╢⁹ 

 




































































































































