
  

 

 



 

 

 2 

 



 

 

 3 

  



 

 

 4 

𝒖1, 𝜌1, 𝑝1, 𝑑1

𝒖2, 𝜌2, 𝑝2, 𝑑2 𝜂𝑠

𝜂𝑡 𝑑𝑡
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𝑇

𝐻⨀
↓

𝑑𝑇

𝑑𝑡
= 𝐻⨀

↓ × (1 − 𝑎𝑙𝑏𝑒𝑑𝑜(𝑇)) − 𝜎𝑇4 

𝑇
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𝑑𝑇(𝑡)

𝑑𝑡
= 𝑇(𝑡) − 𝛼𝑇(𝑡 − 𝛿𝑇) − 𝑇3(𝑡) 
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 20 

𝑢1 = ∇𝐻𝑝1 ≠ 0

𝑢2 = ∇𝐻𝑝2 = 0

𝑑1 ≪ 𝑑2

𝜕𝒖

𝜕𝑡
+ 𝒖 ∙ ∇𝒖 + 2Ω × 𝒖 = −

1

𝜌𝑜
∇𝑝 + 𝑔

𝜌

𝜌𝑜
+ 𝜈∇2𝒖 

∇ ∙ 𝜌𝒖 = 𝟎 

𝜕𝜌

𝜕𝑡
= 0 𝒖 = (𝑢, 𝑣, 𝑤)
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𝒖2𝐻 = (𝑢2, 𝑣2) = 0

−
1

𝜌𝑜
∇𝐻𝑝2 = 0

∇𝐻= (
𝜕

𝜕𝑥
,

𝜕

𝜕𝑦
)

𝐻 ≪ 𝐿

𝑝𝑧 = −𝑔𝜌

𝑧

𝑝1(𝑥, 𝑦, 𝑧, 𝑡) = 𝑔(−𝑧 + 𝜂𝑠(𝑥, 𝑦, 𝑡))𝜌1

−
1

𝜌𝑜
∇𝑝1 ≈ −𝑔∇𝜂𝑠

𝑝2(𝑥, 𝑦, 𝑧, 𝑡) = 𝑔(𝑑1 + 𝜂𝑠 − 𝜂𝑡)𝜌1 + 𝑔(𝑑1 + 𝜂𝑡 − 𝑧)𝜌2

1

𝜌𝑜
∇𝐻𝑝2 ≈ ∇𝐻(𝑔𝜂𝑠 + 𝑔′𝜂𝑡)

𝑔′ ≡
𝜌2−𝜌1

𝜌𝑜
𝑔 ≈

𝜌2−𝜌1

𝜌2
𝑔

𝑔∇𝐻𝜂𝑠 = −𝑔′∇𝐻𝜂𝑡

𝑔′ ≪ 𝑔 𝜂𝑠 ≪ 𝜂𝑡

𝑔∇𝐻𝜂𝑠 ≈ 𝑔′∇𝐻𝑑𝑡
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𝑑𝑡

−
1

𝜌0
∇𝐻𝑝1 = −𝑔′∇𝐻𝑑𝑡

2Ω × 𝒖 = 0 𝛽 2Ω × 𝒖 = 𝛽𝑦

−𝑔′∇𝐻𝑑𝑡

𝜺𝒖 𝚻 𝜌𝑜𝐷⁄

𝜕𝑢

𝜕𝑡
− 𝛽𝑦𝑣 = −𝑔′

𝜕𝑑𝑡

𝜕𝑥
− 𝜀𝑢 +

𝜏𝑥

𝜌𝑜𝐷

𝜕𝑣

𝜕𝑡
− 𝛽𝑦𝑢 = −𝑔′

𝜕𝑑𝑡

𝜕𝑦
− 𝜀𝑣 +

𝜏𝑦

𝜌𝑜𝐷

𝜕𝑑𝑡

𝜕𝑡
+ 𝐷 (

𝜕𝑢

𝜕𝑥
+

𝜕𝑣

𝜕𝑦
) = −𝜀𝑑𝑡

onde 𝛽 = 2Ω cos(𝜃) /𝑟 Ω 𝜃

𝑟

𝑑𝑡(𝑥, 𝑦, 𝑡) =  𝑑𝑡(𝑦)𝑒𝑖(𝜅𝑥−𝜔𝑡)

𝑣

𝑑2𝑣

𝑑𝑦2
+ (

𝜔2

𝑐2
− 𝜅2 −

𝛽𝜅

𝜔
−

𝛽2

𝑐2
𝑦) 𝑣 = 0

𝑦 → ±∞
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𝜔2

𝑐2
− 𝜅2 −

𝛽𝜅

𝜔
= (2𝑛 + 1)

𝛽

𝑐

 

𝜏𝐾 ≈ 2 𝑚𝑒𝑠𝑒𝑠 𝑦 𝜏𝑅 ≈ 8 𝑚𝑒𝑠𝑒𝑠

𝑡 −
1

2
𝜏𝐾
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1

2
𝜏𝐾

𝑡 − [𝜏𝐾 +
1

2
𝜏𝑅]

1

2
𝜏𝑅

𝑡 = 𝜏𝐾 +
1

2
𝜏𝑅
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𝑑𝑇(𝑡)

𝑑𝑡
= 𝑎𝑇 (𝑡 −

1

2
𝜏𝐾) − 𝑏𝑇 (𝑡 − [

1

2
𝜏𝑅 + 𝜏𝐾]) − 𝑐𝑇3(𝑡)

𝑎, 𝑏 𝑦 𝑐
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𝑃 ≪ 0.05

{

𝐶𝑜𝑒𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑒 𝑑𝑒 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑐𝑖ó𝑛    𝑅𝑇𝑍    𝑅𝑇𝑉   𝑅𝑇𝑈

𝐴𝑟𝑟𝑒𝑔𝑙𝑜 𝑒𝑠𝑝𝑎𝑐𝑖𝑎𝑙                       0.73 − 0.73 0.53
𝐴𝑟𝑟𝑒𝑔𝑙𝑜 𝑡𝑒𝑚𝑝𝑜𝑟𝑎𝑙                    0.74 − 0.41 0.26

• 

• 

• 
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𝑂𝑁𝐼 =

𝐶0𝑍 + 𝐶1𝑇 + 𝐶2𝑈 + 𝐶3𝑉 + 𝐶4𝑍 ∗ 𝑇 + 𝐶5𝑍 ∗ 𝑈 + 𝐶6𝑍 ∗ 𝑉 + 𝐶7𝑇 ∗ 𝑈 + 𝐶8𝑇 ∗ 𝑉 + 𝐶9𝑈 ∗ 𝑉

𝑃 ≪ 0.05

0.034 (𝑇);  1.144 (𝑈);  2.432 (𝑉);  0.003 (𝑍 ∗ 𝑈); −0.089 (𝑇 ∗ 𝑉)

• 

• 
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𝜏 = 𝛽𝑇𝐸 

ℎ𝐸 = ℎ𝑊 + 𝜏 

𝑑ℎ𝑊

𝑑𝑡
= −𝑟(ℎ𝑊 + 𝛼𝜏) 

𝑑𝑇𝐸

𝑑𝑡
= −𝜖1(𝑇𝐸 − 𝛾ℎ𝐸) 
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𝜏 = 𝛽𝑇𝐸 

𝑑ℎ𝐸

𝑑𝑡
= −𝜖2(ℎ𝐸 − ℎ𝑊 − 𝜏) 

𝑑ℎ𝑊

𝑑𝑡
= −𝑟(ℎ𝑊 + 𝛼𝜏) 

𝑑𝑇𝐸

𝑑𝑡
= −(𝑇𝐸 − 𝛾ℎ𝐸) 

ℎ

(ℎ𝑊 + ℎ𝐸)/2

𝑑𝑇𝐸

𝑑𝑡
= 𝑎11𝑇𝐸 + 𝑎12ℎ 

𝑑ℎ

𝑑𝑡
= 𝑎21𝑇𝐸 + 𝑎22ℎ 
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(
𝑎11 = −0.171 𝑎22 = 0.028

𝑎11 = −1.550 𝑎22 = 0.038
) 

𝑎11 𝑦 𝑎22 𝑈[𝑡−1]

𝑑𝑇𝐸

𝑑𝑡

𝑎11
−1 = 5.8 𝑚𝑒𝑠𝑒𝑠

𝑑ℎ

𝑑𝑡
𝑎22

−1 =

26.3 𝑚𝑒𝑠𝑒𝑠
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𝐴𝑖

𝑖 = 1, … 𝑛

𝑚𝑎𝑥(𝐴𝑖) ≥ 1.5 ∗ 𝑚𝑒𝑑𝑖𝑎𝑛(|𝐴𝑖 − 𝑚𝑒𝑑𝑖𝑎𝑛(𝐴𝑖)|)

𝑚𝑖𝑛(𝐴𝑖) ≤ 1.5 ∗ 𝑚𝑒𝑑𝑖𝑎𝑛(|𝐴𝑖 − 𝑚𝑒𝑑𝑖𝑎𝑛(𝐴𝑖)|)

• 

• 

• 
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https://climexp.knmi.nl/start.cgi
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¤

  

http://gfd.whoi.edu/proceedings/2001
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𝒖1, 𝜌1, 𝑝1, 𝑑1

𝒖2, 𝜌2, 𝑝2, 𝑑2 𝜂𝑠 𝜂𝑡

𝑑𝑡

 

𝒖1, 𝜌1, 𝑝1 

𝜂𝑠 

𝜂𝑡 

𝑑𝑡

= 𝑑1

+ 𝜂𝑠

+ 𝜂𝑡 

𝑑1 

𝑑2 
𝒖2, 𝜌2, 𝑝2 
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(4) 

(3) (2) (1) (5) (6) 

(4) 
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∆𝑶𝑵𝑰(° 𝑪)

∆𝑻(° 𝑪)

∆𝑶𝑵𝑰(° 𝑪)

∆𝒁(𝒎)
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