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Å͙ ₉ ה╪

Å͙ ₉ Ḣḹ

ÅѻַאᶛҨ  Ữẇ(MME) ͙ὥ

ÅAPEC͙ ἡ ͙ ₉ ᾎᾅ

Å͙ ₉ ͙ὥ╥ Ḉמ



͙ ₉ ה╪

Å ♬͙ʼҿΌ͙ҍ(~ ͌)ӇѤϳῬỮ

- Climate is what you expect, 

Weather is what you get

- ♬͙ʼ : 2016Ц⁴ᵒ, 2020~30Ц˵∂Ӯ

Å̆ ♬ӈ ˃╪ ῷѱג ṉ

- ͙ ṉҿ, ͙ ṉ

͖



ÅỢ Ѥ ͙ ⁄ ♠╞ ̆ ▓╛

⅝ל- Ợ ᾎ♩╥ ἐ♬ (₅ Ⱡ, Ṭή Ⱡ..)

- Ḣ◓ ᾎἒ (Ⱡἒ◑ẋ : Ἄ∂ 1216, Ṩụ149)

-ˠᶹ╥ ЇϱḢ ˞ל ,═

- ♬͙ʼ : 2016Ц⁴ᵒ, 2020~30Ц˵∂Ӯ

- ̑̑▫∟(♣ᴏ, ὡ▫∟ Ӯ) ὡ͕ ́ ὡᵞ

- ╥ᵆ, ́♥ Ữ ᵰ/◓̆ ̕ᵙ ́ ὡᵞ

͖ = ͖Ҋ(Ḉ╘)

͙ ₉ ה╪



Å ♬ ͙ʼ ҿΌ ͙ҍӇѤ ϳῬ Ữ ⁄ ҍ ₉

-̓˞⁄Ἄ͙ҍ ὡ▓ѤϳῬỮ ⁄ẋ

Ḉמ╥ϳῬ‚Ữ╪‡Ԏ ˦╬ʺ?

- ᵤ╘ ˿↕ ŗ◑͙₉Ṓ(~1Ц)Ř₮ ˉ╘ ╥Ḉᴛ ῠ▐

Å₉ : ◓Ữ ₮ῼᴎֿבṉҿ͋ ╙╪↔

Ḉמᵑ♣ᵬ

͖ ₆ (Climate Prediction)

͙ ₉ ה╪



͖ ₆ ╧ ʷѨ ʷ?

͙ ₉ ה╪



ϫẈ ̐( ₓᾂ)

͙ ₉ ה╪

Å♣ ╥̯תּ ◓ ͙ỮỮ ᵑ ₰Ṉ ˭ ῼ ὡ ′╛

- ◓Ữ לʼ̆ג ὡ▓ѤḈἝ ╪ᵑˇѤỮ ө╪⁴ᴂⱵ◓

- ╪ ḈἝ ╪Ѥ ᾎʼ╪ ϮᶔἌתּ Ἓ◑(Ϯẋ ̓)

ÅϳῬᵑ˺♬ Ѥᶹᵙḹ ⁵ᾎḜ ╛▓╪Ώ╘ṨṪתּתּ

Ą ◓ᾎ♩⁄Ἄ ₉ ʺѫ Ḉמ Ữ Ѥ Ϯʺ ῷѶ( Ữẇ ₉ )



͖ ˃♫ᴌ(Climate Forcing)

͙ ₉ ה╪

Åҍ͙⇔ҿ⁄ ẋ Ѣᵙ˭ (ὡˌ∩~ὡЦ) ṉ Ѥ ╥̯תּ
͙ ṉҿө

- ⁫ѱф/גѱЈ( ὡᶔ₣ҵ)



͙ ₉ ה╪

Å ♬ ͙ʼ ҿΌ ͙ҍӇѤ ϳῬ Ữ ⁄ ҍ ₉

- Predict seasonal statistics of weather

- What determine this weather statistics?

: large-scale low frequency variability

ÅḛỸʺѫ Ữױ⁴ ᵑ̆ᴎ

ᵉ♠♬ṒᴛⱠ̑

-ʺ◑ḛỸ ᵉ╪и╘Ữ

- ♬Ḹ─╪Ữ╖ᴛḛỸ

ᵉ( Ц╪Ữ, Ḉᵣ)

͖ ₆ (Climate Prediction)



͙ ₉ ה╪

͖ ₆ ╕₴ ⅔ ʷ?

ÅϰῩ₆ ₆͖שׂ , , ◌͖₆ ╢ ↑ḵ⌐



͙ ₉ Ḣḹ

ἦἼ ἦἼ Ἢ

ἦἼ ἦἼ ἐᴂἦἼȟἩᴂἼ



͙ ₉ Ḣḹ

͖ ₆ ͖ὢ╢ Ṇ
˿ ♠ Ḣḹ
(̕ , ́)

̓ ♠ ͙ḙ
⁷̯

(1960, 70Цҍ)

╥
ὡ₣ ◑͙
₉ (1986)

͙ ᶛҨ ╪↔
₉ ᾎ▬

(90Цҍ ḙ)

♣ Ἕ́
20⁴ˌ ᶛҨ
⇔₅ )אַ ◓)

͙ỮᶛҨ╙
╪↔ ▀͙₉Ṓ

(50Цҍ)

⁵ ♠ Ḣḹ
(ᶛҨ, )

d ᶛҨ╙ ╪↔ ͙ ₉ ╘ Ữҍ♠╖ᴛ Ѭ˭ ᾎ▬ ₉Ṓ
͙ὥ╪Ϯ ◓ ͙ ₉ ╥ ᵆל ͙ὥ



͙ ₉ Ḣḹ

͖ ₆ ᶘҥ

ҍ͙₮ ‚ Ӯ ͙ ⁄ ̕ᴐӈ ṉ ᵑ
ἒᶘ Ѥ ḟ♩ᾌ╙ ╥̯תּ ʻ ˶▫♩ Ṋᴛ
‡ϿѤ ᴘ͋ן

Å ◓ ₣ҵ -> 15Ṫ Ӛ ₣ҵ -> 30Ṫ Ӛ ₣ҵ ŏ

Ữҵ : ˶▫♩ ͙



͙ ₉ Ḣḹ

ϰῩ₫͖ ₆ ╢ἲᾂѡ?

ÅϰῩ₆ (10╪╧ϼ): Ҋ͖╢ừ

Å◌͖₆ (30╪╧ ): ‗╢ừ

Åׂ₆͖ש ừ╢‗ ,קּ├ ,Ҋ͖ :(ד4-ד2)

ϰῩ₫͖ ₆ ╢♩ Ҳѡ?

ÅϰῩ₆ (10╪╧ϼ): е╘

Å◌͖₆ (30╪╧ ʹשׂ :(

Åׂ₆͖ש ╘ϸ :(ד4-ד2)



͙ ₉ Ḣḹ

╪͖₆ṏ ᶘҥ vs ͖ ₆ ᶘҥ



ѻַאᶛҨ  Ữẇ(MME) ͙ὥ

Signal, Noise, and Error

ÅOBS : X = Xs+ Xn

ÅModel FCST : Y = Ys + Yn= Xs+ E + Yn

ÅXsὗ ′ בּ ֥ẋῄ ά9έ ḻ בּ . 

Å֚Ỵᵁ Ỵҟ Yὗ ᾠ( , ỴᾧḮ ᾠ)

ᾧḮҏ Ἓά9έ ҍיִ◄ ṭḁᶷ▐ ῼӋ

Ąḁ ᾧḮ ◄№(Multi -Model Ensemble)



MMEᵎ ᶑ ꜙῳּקѡʷ?

Multi -model 
ensemble 
correlation skill

Mean 
correlation skill 
of individual 
models

ѻַאᶛҨ  Ữẇ(MME) ͙ὥ

Ὑ
Ὑ

ὶ

-ҟ‴ᾧḮ Ⱡ Ἔבּ
-ᾧḮҏḼὨⱠ Ἔבּ

MME Ⱡᶾ

Ὑ
ὼώ

ὠὼὠ ώ

Correlation skill 
of a single model

Correlation skill 
of MME


