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Part 2. káǀŪ>�
2-1. è�ǀŪ>°Ė��

NewtonǀŪ>ǀĚǾæ7:  ;Ə∝ <Ŧ��

       F = m a        F : ÿ�ƿƨƨǐ;    (mo: ǬǛǥǴ) 

   m : ÿ�ǀŔų   (Ĥo: ǠǙǲǸ)Ɵ
 

   ��  dv     a = ––– : ÿ�ǀ<Ŧ� (Ŧ�ǀf@ă)       dt 
     v = (u, v, w) : Ŧ�  

x (Î) 

y (A) 

z�(ƍƮ) 
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D��ėǀè� (v�Əρ) ǀŪ>°Ė��
    dv ρ ––– = ρ X – grad p + fvisc    dt 

è�ǀ<Ŧ�ƟƟ; (D��ė�ƶǏ) 

á\ (p)  ƍ→�Ǆǀ;�

X : h; (D�ŔųƣƶǏ)ƟƟƟƏ�: Ų; (g) ǌǝǳǘǳ; 

fp = – grad p : á\(�;�

    

€ 

grad p =
∂ p
∂ x,

∂ p
∂ y,

∂ p
∂ z

# 

$ 
% 

& 

' 
( 

fvisc : Ġ�; (Ŧ�ǀ23ǓîǎƱ;) 
                               = µ Ɯv  
       µ : Ġ�!­ (ĠǏǀ�QƤ) 

    

€ 

grad ≡
∂
∂ x,

∂
∂ y,

∂
∂ z

$ 

% 
& 

' 

( 
) 

Ɵ(ǠǙǲǸųƏp ǀ?ŰǓĽƱǬǛǥǴöĝn) 

    

€ 

≡
∂ 2

∂ x2 +
∂ 2

∂ y 2 +
∂ 2

∂ z2¾ă: Ɯ 

?Ű: 

ρ (kg/m3) 
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&�5ƿƺƤƻƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟ(ÏÀǯǰ)�

if­ź­: A (x, y, z, t) 

∂A            A (x+Δx, y, z, t) – A (x, y, z, t) ––  ≡ lim ––––––––––––––––––––––––∂x     Δx→0                     Δx       
           y, z, t = const. 

      dA    ≠  –––      dx�

á\(�;ƿƺƤƻ�

x  

p fp 

0

∂p –– > 0 
∂x 

x  

y  ě\Ĭ (p ǀ5�)�

H� L�

fp = – grad p = –  �  ∂p   ∂p  ( ––  –– )   ∂x,  ∂y  

grad p�

fp 

[1Þ*]� [2Þ*]�



Hisashi Ozawa, Hiroshima Univ.

Ġ�;ƿƺƤƻƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟ(ÏÀǯǰ)�

x  

v 

fvisc 

0

∂2v ––– < 0 
∂x2 

ƋŦ5��

∂2v ––– > 0 
∂x2 

∂2v ––– < 0 
∂x2 

¸Źf@ǿ 
Ǝ → ƅƏ→ ī�

23Ʃîǐ�
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è�ǀ<Ŧ�ƽèǑǀcƼǀŦ�ǀf@ăƽǀź!�

  dv      ∂v  ––– = ––– + (v • grad) v   dt       ∂t 
>ƤƻƤǐè�ǀ
<Ŧ��

Ƶǀè�ǓŃxƱǐc¡ƼǀŦ�ǀ

¸Źf@ă   (c¡Ǔ[t)�

x 

y z P0 : v0 (x0, y0, z0, t0) = (u0, v0, w0) 
P1 : v (x0+Δx, y0+Δy, z0+Δz, t0+Δt) 
    = v0 + Δv 

èǑǀ°SƼǀ 
Ŧ�ǀe<ă�

P1ƼǀŦ�ǓP0ǀUǏƼTaylor }ŸƱǐ�P0 (t0) : bôù�
P1 (t0+Δt) 

è�ĿģǀŚŘ�

v0 

Δv 

+
∂v0
∂x

Δx + ∂v0
∂y

Δy + ∂v0
∂z

Δz + ∂v0
∂ t

Δt

v (x0+Δx, y0+Δy, z0+Δz, t0+Δt) 

≈  v0
  

= Δv 

Ŧ�ǀe5Ə(>ƤƻƤǐè�)�

v0 v 

(P0→P1ƼǀŦ�ǀe5ǓıƦǐ)�



Hisashi Ozawa, Hiroshima Univ.

v{ 

Ų;ƑƏfg = ρ g 

ǻè�ǁ<ŦƯƾƩǎ

èǑķƸƻƤǐƠ�

[t�ā�]�

  dv      ∂v            ∂v  ––– = ––– + v • –––   dt       ∂t            ∂z 

�) âŬǀĹLƨǎèǑķƸǐĤƤâèƟƟƟ(ÏÀǯǰ)�

v� 

vk 

×
∂v –– ≈ 0 
∂t 

×

×

≈ 

0 

>> 

0 

Ţ<Ɖ�

É�ƨȀ 

  dv           ∂v   ––– = v • ––– = g   (ĳĊķ�, Ġ� ≈ 0)   dt            ∂z 
 ∂   v2 ––(––) = g Ɵ ∂z   2 

 v = √ 2 gz 

ķ�ǀæ7 (Ŧ�ƽŗƁǀź!�)�
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                              ∂f0   f (x0+Δx) ≈ f (x0) + –– •Δx + ...                               ∂x 

Taylar}ŸƿƺƤƻƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟ(ÏÀǯǰ)�

bôùx0 ƨǎΔxƷƬƲǑƶ¡Ƽǀf ǀ
%ǓǼx0Ƽǀf ǀ%ƽƲǑǀųƨǎš�
ĎƿĽĄƱǐƠ 

f (x, y, z, t) 

x 

y, z, t 

x0 Δx 

f (x0) 
f (x0+Δx) 

y, z, t  5ƿƺƤƻǋRÙƿ�

f (x0+Δx, y0+Δy, z0+Δz, t0+Δt)                                

                             ∂f0           ∂f0          ∂f0          ∂f0 ≈ f (x0, y0, z0, t0) + –– •Δx + –– •Δy + –– •Δz + –– •Δt                               ∂x           ∂y           ∂z           ∂t     

∂f0 ––  
∂x 

f  Ɩ  v �
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Δv ≈
∂v0
∂x

⋅ Δx + ∂v0
∂y

⋅ Δy + ∂v0
∂z

⋅ Δz + ∂v0
∂t

⋅ Δt

u0
 Δt          v0

 Δt         w0
 Δt 

=   = �          = 

lim 
Δ t→0

Δv
Δt

≡
dv
dt

=u0
∂v0

∂x
+ v 0

∂v0

∂y
+w0

∂v0

∂z
+
∂v0

∂t

P0 ƼǀŦ�: v0 = (u0, v0, w0) 

�şǓƏΔt Ƽ:ƹƻÖż (Δt → 0) ǓJǐƽǼ>ƤƻƤǐè�ĳř
ǀ<Ŧ�Ʃãǈǐ:  

u0
∂
∂x

+v 0
∂
∂y

+w0
∂
∂z

⎛

⎝
⎜

⎞

⎠
⎟v0

= 
= 

(v0 • grad) v0     

€ 

grad =
∂
∂ x,

∂
∂ y,

∂
∂ z

# 

$ 
% 

& 

' 
( 

(Δt ƚ 1) 

>ƤƻƤǐè�ǀŦ�ǀe<ų (Δv) :  

bôùƏ(P0) ƼǀƏƏ
Ŧ�ǀ¸Źf@ă�
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è�ǀŪ>°Ė�  [Navier–StokesǀŪ>°Ė�] 
 
 ∂v                                      1 ––– = – (v • grad) v + X – –– grad p + ν Ɯv   ∂t                                       ρ 

        µ
ν = –– : >Ġ�!­ 
        ρ

ƆĬ�Ɖ�

Ġ�Ɖ�

ƟĀ� 

• ƆĬ�ƉƩƣǐǀƼǼŅÐĎƾ	ĴŅƩãǈǎƾƤƠ  

• ƆĬ�ƉƩkƪƤƽ
èƿƾǐƠƆĬ�ƉƽĠ�ƉƩĐ��ĉƠ 

  ­%ĎƿŅƫcQǁǼÓnŹſǍǏ{ƮƤ
èǀïƿǍǐŞţăƟ
ǀ�tƩ�ĿƠ → 
èǀǛǶǸǟǱǸWƊ (Part 3-2. 
èĄŐ) 

Ɩ ǭǵǧǕǮ�œWƊ: N–S°Ė�ǀŅǀp]ƽƵǀõǎƨƮƠ 
ƟƟ[ǈƷÇŅäǀWƊ → Part 3-2.] 

èǑƩŪ>ųǓŪǃ=Ñ 
(ĕèƉ) 



2-2. ^ąǀXśǀ=Ñ�
Coriolis (ǝǳǘǳ) ;�

^ąƩXśŪ>ǓƯƻƤǐúƿǼXśƱǐ�Ûġƨǎǉƶ¸ƿǼ

��Ū>ǓƱǐÿ�ƿŃxƮǑǐŀƨƬǀ;Ơ�

ƏABąƼǁǼâ�Ƈ-ǀũĺ°SƿSƨƹƻďńOSƪ 
(CBą)                                               ƟƟƟƟƟƟ  (�)Ɵ�

v 
FC   

v : â�°SǀŦ� 

Ω : ^ąǀXśǀńŦ�  
ƟƟ (7.3 × 10–5 rad/s) 

ϕ : ĭ� (ABąƼß) 
© University of Illinois 

ǝǳǘǳ; :  FC = 2 Ω sin ϕ  v  
(D�Ŕų�ƶǏ)�

N
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ƾƴƨȀ�

A AƓ�

θ

ϕ

Ω

     r 
–––– 
tanϕ 

Ω Δt

AùƼÎSƪƿŦ�Əv ƼũǊÿ
�ǁǼΔt ¸Ź�ǀAƓùƼǁǼO 
(C) ƿń�Əθ ƷƬƲǑǐƠ�

θ  = Ω sin ϕ  Δt

                                             r 
AAƓ = Ω Δt  r cos ϕ  = θ  ––––  
                                       tanϕ

r 

θ 

ÿ�ǁŦ�Əv Ƽ>ƤƻƤǐǀƼǼ
Δt ¸ŹƿŗƁƏv Δt θ  ƷƬOƿƲ
ǑǐƠƭǀƲǑǀŗƁƩǼD�Ŕų

�ƶǏǀ; FC Ƽ>ƤƶƽıƦǐƠ�    1 
–– FC Δt 2 = v Δt θ 
 2 

FC = 2 Ω  sin ϕ  v 

ϕ

r cos ϕ

ńŦ��

v Δt 
FC 

θ v Δt θ

: ǝǳǘǳ;�

O 

: ƲǑǀŗƁ�
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ǝǳǘǳ;ǓKƬƶkáǀŪ>�

L 

L 

L H 

ABą�

OǄOǄƽǞǪǥƱǐƠ�

• CBąƼǁŤ�

^Ľǀá\cƽƋS�

Ɩ �á\: H¸ņXǏǀï 
ƟƟƍá\: ¸ņXǏǀï�

ƍ\ůǓO¢ƿǉƻèǑǐƠ�

S

N
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�ęƽ^Ľ�šǀƋ�

L 

H ABą� t�ā��

• ^Ľ�š (0 ~ 2 km) ƼǁǼ^Ľ�šǀ
èƿǍǐ©ª;ƿǍǏǼ
Ƌǁě\ĬǍǏǌǌ�\'ƿTƫƠƏƏƏ(¯ń: θ  ≈ 20 ~ 40° 

• �ę (z ƛ 2 km) ƼǁǼƋǁě\ĬƽǆǇ�ĺƿTƫƠƏ^ļƋ�

v 

á\(�;�

ǝǳǘǳ;�

�ę� ^Ľ�š�

^ļƋ�

L 

H 

©ª;Ʃǁƶǎƫ�~ǀkáǿƏkádČ~ (0 ~ 2 km) 

ǝǳǘǳ;�

á\(�;�

©ª;�

v 
θ

ě\Ĭ�

x  

y  
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kádČ~ǀƋƏƏƏƏƏƏƏƏƏƏEkman (1905) ǀŅ�
 
 ∂v                                             1 ––– = – (v • grad) v + FC + g – –– grad p + ν Ɯv   ∂t                                              ρ 

0
ƆĬ�Ɖ (
èǀïǀ=Ñ) 

≈ 

0 [�t] 

BC) z Ɣ∞, v = (ug, 0, 0) 

       z = 0,  v = (0, 0, 0) 

= t��

u = ug [1 – e–z/H  cos(z/H)] 
v = ug e–z/H  sin(z/H) 

w = 0 

x (Î) 

y (A) 
z 

ug 
    

€ 

H =
ν

Ω sinϕ
^ļƋ�

H 

L 

u  (Î) 

   v     
 (A) 

ug 

L 

H 

v  ^Ľ�

�ę�

40° 
0

ȁ(¯ńȂ�

ƋŦƏv = (u, v, w) ǀ5�: 

z 

ƋŦ�

H 
|v| 

ug 

0
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€ 

H =
ν

Ω sinϕ
Ekman dČ~ǀFƮ: 

Ω = 7.3 × 10–5 (rad/s) 
ϕ = 35° 
ν = µ/ρ = 1.5 × 10–5 (m2/s)

H ≈ 0.3 m :  ŃñƽQǒƾƤ�

• “ïĠ�” ǀ�tǿƏ
èǀïƩŀƨƬ�Ġ�ǓeǌƱƽıƦǐƠ�

ν   Ɩ  νeddy ≈ 50 (m2/s) H ≈ 1 km :  ŃñƽǆǇQƥ�

• ƯƨƯǼ“ïĠ�” ǀ%ǀ�V (ĆĊ) ǁǈƷǍƫ5ƨƹƻƤƾƤƠ 

               (→ Part 3-2. 
èĄŐ) 

Ɩ ƆĬ�ƉǓûłƯƶú 

(ǽ~ 2 km)�

(νeddy ≈ L vL ;  ïǀǠǜǸǴƏL ≈ 100 m, vL ≈ 0.1~1 m/s)�
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2-3. Ã=�ĮǗǨǴǚǸ�
Lorenz (1967) ǀÃ=�ĮǗǨǴǚǸǀıƦ�

ƍðƏƏƏƏ�ð 
 (Ŝ)     (Ų) 

• �ĮǗǨǴǚǸǀ	ůƩŪ>ǗǨǴǚǸƿf¨�

Ã=�ĮǗǨǴǚǸƏ: Ąuǀā� (a) Ʃstƾā� (c) ƽàǅƻ
ū9ƿǋƹƻƤǐ�ĮǗǨǴǚǸ : ΔPE = PE(a) – PE(c) = M g Δh 
(�
ǌŪ>ƽƯƻhƿJǏ4ƳǐǗǨǴǚǸ) 

Ų
;

a b 
 ƍð�

 �ð�

c 

c Δh

Ų�ǀƏ
�Į�

a 
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2-3. Ã=�ĮǗǨǴǚǸ�
Lorenz (1967) ǀÃ=�ĮǗǨǴǚǸǀıƦ�

ƍðƏƏƏƏ�ð 
 (Ŝ)     (Ų) 

• �ĮǗǨǴǚǸǀ	ůƩŪ>ǗǨǴǚǸƿf¨�

• Ã=�ĮǗǨǴǚǸǁǼƍðůǀ<ýƽ�ðůǀ0EƿǍǏe<Ơ�

Ã=�ĮǗǨǴǚǸƏ: Ąuǀā� (a) Ʃstƾā� (c) ƽàǅƻ
ū9ƿǋƹƻƤǐ�ĮǗǨǴǚǸ : ΔPE = PE(a) – PE(c) = M g Δh 
(�
ǌŪ>ƽƯƻhƿJǏ4ƳǐǗǨǴǚǸ) 

Ų
;

a b 
 ƍð�

 �ð�

c 

c Δh

Ų�ǀƏ
�Į�

a 
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<ýƽ0EƿǍǐÃ=�ĮǗǨǴǚǸǀĈ ă : G  

                                          q :  �	�<ýă (D��ė�Ǐ)                 Tr    • G = ∫�q (1 – ––) dV         T :  <ýƩƧƪǐc¡ǀð�             T                Tr :  bôð� (�_ð�)        

ƍðů (T > Tr) Ƽǀ<ý (q > 0) ƼƏG > 0 

�ðů (T < Tr) Ƽǀ0E (q < 0) ƼƏG > 0 

Lorenz (1967) 

• bôð�Ǔ�ðýóǀð� (Tc) ƽƱǐƽǼG ǁ Carnot ǀ
ýÝźǀÁk�
ăƿƾǐƠ                   
������                        Tc                               TcƟƟ        G = q (1 – ––) = ηC q   ηC ≡ 1– ––  : Carnot ����
                        T                                T 

T�, p�� � Tr,  pr �

q > 0 

δW = ƙp dV ≈ (pk–pr)ΔV 
       = q (1–Tr/Tk)�
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^ąkáƼǀÃ=�ĮǗǨǴǚǸǀĈ ă�
                Tr   
G = ∫ q (1 – ––) dV           T              T� – T�     ≈ F  ––––––– Tr              T��T�        ≈ 6 × 1015 W (PW)  

Ū>ǗǨǴǚǸƟƏƏŷďǀíQūĖƼëő�

1.5  PW            4.5  PW 
ŕŬƨǎÖǄǀ
ýŞţ (F) 

• �_	ƾmž¬zƩð�ǀ�ǓĈǉ4ƯǼƭǀ�stǓŅëƱǐ
ÙƿkáƩŪ>ƱǐƭƽƼǼýǓƍðƨǎ�ðƿŪǔƼƤǐƠ�

Pauluis and Held 
(2002) 

<ý�

0E�0E� F : ÖSƪǀ 
ƟƟýŞţă�

�
�
�

  (
W

 m
–2

) 
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2Ğǀ^ąǀcQƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟƟ(ÏÀǯǰ)�


�� 	�

T�� T��

F 

v 
_ ýŞţ�

<ý� 0E�

             Tr   
G = ∫ q (1 – ––) dV         T                   Tr                              Tr ����= F (1– ––) ��(–F) (1– ––)                 T�������������������T�               T��–T� ���� = F ––––––– Tr 
                    T��T�     
�����
�����q ∫ dV ≈ F �  

F F 
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káǀk�ćŪ>ǀčŭ�

ŕŬ� Ö�

Tŕƕƕ TÖ�

��	��
�� 
ƖƏŕŬƽÖǀð��Ʃk

(Ã=�ĮǗǨǴǚǸƩk) 
ƟƟƟƟƟ�st�

ƭǀ�stǓŅëƱǐǍƥƿ

káƿyèŪ>ƩčĈƠ�

G >> 0 
ßV
<ý�

ßV
0E�

Tŕ� TÖ�

Tŕƕƕ TÖ�

káǀŪ>ƩýǓŪǃ
ƼǼ

Ã=�ĮǗǨǴǚǸƩt�Ď

ƿ ĨƮǑƻǼŪ>Ʃĩ£Ơ�
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Ã=�ĮǗǨǴǚǸǀĈ Ə[GY] Ɩ káǀ�ćŪ>Ə[ĦÑ]�
• ¬zǀ�_	ƾ ĨƿǍǐð�ǀ� (ǝǷǥǲǠǥ) 

1. ŕŬaƼǀ<ý (ƍð) ƽÖaƼǀ0E (�ð)  
Ɩ ^ąŁÜǀkák�ćŪ>�

2. ^ĽƼǀ<ý (ƍð) ƽ�ęƼǀ¬z0E (�ð)  
Ɩ ŷďǀėƄyèǼý��á\ (NƋ) ǀ�ćŪ>�

3. ·Źǀ<ýƿǍǐŽƇ (ƍð) ƽêƇ (�ð) ǀð��Əȁ²f>Ȃ�

4. gÅǀ<ýƿǍǐkŽ (ƍð) ƽêç (�ð) ƽǀð��Əȁqğf>Ȃ�

Ɩ êŽƋ�ćƏ(·: êƋ)  Ɨ  (j: ŽƋ)  : ê��šƏȁ≈ ­10 kmȂ 

• ŽƇƽêƇǀàýǀŮƤƿǍǐð�ǀ� (ǝǷǥǲǠǥ) 

“êƋ”� ƟƟƟƟƟƟ“ŽƋ”�: kŽUşƏȁ≈ ­1000 kmȂ 
Ɩ ǰǷǠǸǷ�ć (g: CÎǀqğƋ) Ɨ (/: AľǀqğƋ) 
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\ƈƳƺƨƻƺ (eùŘ) �ãƈ½}P�

\Ƈ`Ŏ�ƄÐ{ű���

• ŵƈ�ghƛĜÌŹƘƕŭƇ
Ƴƺƨƻƺ�ãűůŲƿÛű

`ŎŰƖËƇĽƊƙƃƿ�ã

Ľ5űă�ŶƙƘŪ (G > 0) 

©4�ĈƟƭƷƢƻűZ3�

Ê�� (2000) ƕƗ�

ŚÐ�
�Ð�

3Û�

(<�

ÛĲĶ�

G > 0 
�gh�
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2-4. kák�ćǀØŧƽýǗǨǴǚǸǀŞţƏ 
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ìºǙǫǡǴǓ�ƹƻèǑƽð�ǓMł@ (ƅǿƏƍðǼĶ: �ðǺ�

      0.4 rad/s                          0.8 rad/s                              2 rad/s 
      ƟƟƟƟƟƟƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƏƟƟ (âðƏƏƏ-': 15 °C   h': 22 °C) 

5 cm 

XśâÚǀuƌǀ>ċƏ(ű�)     ƏSakai (1997)Ɵ�

• ĹĺǀǩǢǸǷ (w¼ǀ5�) ƩǼèǑǀ°S (ľƨǎÎǺƿĕ>Ơ�

http://www.gfd-dennou.org/library/gfd_exp/exp_j/exp/bc/3/res.htm  



Hisashi Ozawa, Hiroshima Univ.
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&ľƋǀĹĺƽwáǀè,ǀ�Ə(Ɛ)�
2022�12Â22²(Æ) 21¸  500 hPa ƍ~láZ�

²ÉáŐ [http://n-kishou.com/ee/exp/exp01.html?cd=auxn50&cat=e1] 
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&ľƋǀĹĺƽwáǀĕèǀ�Ə(Ɛ)�

 ^�láZ: 2022�12Â21²�24²Ɵ�

Ĺĺǀƈù (wáƽ¼áǀdČ) Ƽ^Ľǀ�á\�ǀïƩčŭ�

^ĽƷƬǓŀƻƤƶǎ�á\ǀčŭǀĆĊǁ5ƨǎƾƤƠ 

ƖƟ�ęǀ&ľƋǀĹĺƽw¼ǀ5�Ə(ǩǢǸǷ) ƿĆĊƩƣǐƠ�
Hisashi Ozawa, Hiroshima Univ.

�á\: Ɛ008 hPa           994 hPa                    974 hPa                   976 hP 
                  (964 hPa, 12/25)         �



&ľƋǀĹĺƽwáǀè,ǀ�Ə(2)�
2021�12Â26²(²) 21¸  500 hPa ƍ~láZ�

²ÉáŐ [http://n-kishou.com/ee/exp/exp01.html?cd=auxn50&cat=e1] 

ƭǀ8²ƨǎ²É�

ęƿ�ƤwáƩè,

ƯǼİÄƿ�/Á�á

ðǼ²ÉP^ƼėƃƠ�

wá�

¼á�

¼á�

¼á�

¼á�

wá�wá�

²É�

L 
wá�

Î���Ƽǋėƃ�

–6.1°C 



&ľƋǀĹĺƽwáǀĕèǀ�Ə(2)�

 ^�láZ: 2021�12Â25²�27²Ɵ�

Ĺĺǀƈù (wáƽ¼áǀdČ) Ƽ^Ľǀ�á\�ǀïƩčŭ�

^ĽƷƬǓŀƻƤƶǎ�á\ǀčŭǀĆĊǁ5ƨǎƾƤƠ 

ƖƟ�ęǀ&ľƋǀĹĺƽw¼ǀ5�Ə(ǩǢǸǷ) ƿĆĊƩƣǐƠ�

�á\: 992, 1004 hPa  →  962 hPa  (2²ŹƼ30~40 hPaǀá\Ż�)�
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&ľƋǀĹĺƽw¼ǀUÅǀ�Ə(3)�
 2018�2Â8²(Æ)21¸  500 hPa ƍ~láZ�

²ÉáŐ [http://n-kishou.com/ee/exp/exp01.html?cd=auxn50&cat=e1] 
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káƽêçƿǍǐýǗǨǴǚǸǀŞţ�

by K. Masuda 

ÁǋƍƤ=ăƼýǓƍ

ðǀŕŬaƨǎ�ðǀ

ÖaƿŪǔƼƤǐā�Ơ 

(G = Ák) 

→ Part 3-3. 
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