
IV 1 26 1000-1130

1

H28.2.26 IV

Web TCC)



IV.1 

2



3

(1)



4

2 6



5

XYZ
dt

dZ

XZYrX
dt

dY

YX
dt

dX

+-=

--=

+-=

3

8

1010 X:

Y,Z

t=0 X,Y,Z
X,Y,Z



6

(a) (b)

X,Y,Z)

X (t)

X (t)
t=0



7

0 : 100

70 : 30 50 : 50

Palmer (1993)



8

Palmer (1993)



9

Å

3



10

( )oXX
Tdt

dX
--=

1
...........

-20
-15
-10
-5
0
5

10
15
20
25

0 500 1000 1500 2000 2500



11

PNA

PNA

Rowell et al.,1997.



12

Ẽ

─ ⌐⅔↑╢◌○☻ ⅛╠ ─╦∏⅛⌂ ™⅜
≤ ⌐ ⁹ │ ⅜ ⁸∕─ │
⌂ ⅜ ⁹Ƃ▪fi◘fiⱩꜟ

Ẽ

Ƃ▪fi◘fiⱩꜟ



13

1

2

1
2



14

2010 5 5 1



15

ii xy e+=

22)( NSyVar i +=

)(2 xVarS =

)(2

iVarN e=



16

22

2

NS

S
R

+
=



17

3 R Pa

(2002

0 30



18

3 R 850hPa

500hPa

(2002



19

3 R

(2002



20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

▪fi◘fiⱩꜟ ⌐╟╢ ─ ─

5

30

90

S/N

(2003



(2)

21



Å

Å

Å

Å

Å

Signal Noise

22

⌐ ╘╠╣╢↓≤



ω
ï

ω
ï

ω
ς
ς

23



Å
ï

ï

ïBGM LAF SV

Å
ï

Å
ï

ï

Å

24



LAF

Å

ï

ï

LAF

time



BGM
Å BGM

Å

ï

Å (20N- 90N) Z500 12

Å 20S- 20N CHI200 24

Å

Å BGM



SV

Å

Å

Å

Å

Å

é



Å

Å

Å

=
µ

µ

t

x



Å

ï

ï

Å

ï

ï

Å

29



●
▬
♄
fi
☻(

♄
►
fi
☻
◔

ꜞ
fi
◓)

⸗♦ꜟ⌐╟╢
─

Ɫ▬fi♪◐ꜗ☻♩

1

30

─



(LFM)
Å

2km 9

(MSM) Å
Å

5km 39

(GSM)
Å 20km 11

Å 40km 5.5

Å 40km 11

EPS

Å

Å

55km 34

EPS

Å

Å

Å

110km 7

2015.06

31



(2.1) ểּפ
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5-day mean stream function anomalies at 200hPa 2005.1.18-
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(2.2) [ ]

2015JMA/MRI-CGCM2 
Atm: TL159(~110 km, 1.125 deg.) L60 (~0.1hPa)

Ocn: 1x0.5-0.3 L53 

2010 JMA/MRI-CGCM1 

2008 JMA/MRI-CGCM1 

Atm: TL95 (~180 km, 1.875 deg.)  L40 (~0.4hPa) 

Ocn: 1x1-0.3 (30N-30S) L50(top: ~1m)

2003 JMA-CGCM02  (GSM0103) 
Atm: T63 (~180 km, 1.875 deg.) L40 (~0.4hPa)

Ocn: 2.5x2-0.5(10N-10S) L20 (top: ~10 m)

1999 JMA-CGCM01 (GSM8911) 
Atm: T42(~250 km) L21 (~10 hPa)

Ocn: 2.5x2-0.5(10N-10S) L20
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(SCUP)

/

ṕJRA-55 Ṗ ( JMA/MRI -CGCM2)

ṕTL159L60 : 110km Ṗ

( MRI.COM v3.2)
1.0Ûú(0.3 Û-0.5Û) , 53

ṕMOVE/MRI.COM -G2Ṗ

(BGM )

BGM

JMA/MRI -Coupled Prediction System version 2 (JMA/MRI -CPS2)
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JMA/MRI -CGCM1 ( ) JMA/MRI -CGCM2 ( 2015.06 - )

(JMA 2013)

: TL95L40 ṕ~180km Ṗ
: 0.4hPa

: TL159L60 ṕ~110km Ṗ
: 0.1hPa

ṕRCP4.5 Ṗ

(MRI.COM)
(Tsujino et al 2010 )

1.0Û( ) x 0.3 -1Û( ) L50
75 ÛS-75 ÛN ṕ Ṗ

: 

1.0Û( ) x 0.3 -0.5 Û( ) L53

: 

(Scup)
(Yoshimura and

Yukimoto 2008)

1
ṕ Ṗ

1

: JRA-25
: ERA15
: MOVE/MRI.COM -G

T, S & SSH
: 

: JRA-55
: JRA-55
: MOVE/MRI.COM -G2

T, S & SSH
: 

51
(9 BGMs, 6 days with 5 -day LAF)

51
(13 BGMs, 4 days with 5 -day LAF)

* Takaya et al.  47



ṕ2010.02 -Ṗ

ṕ2015.06 -Ṗ

ể טּ ṇ צּ אל כֿ ḭ
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Å : 32
[1979-2010 ]

Å : 2

Å : 5

Å : 420

Å :

ïJRA-55

ïGPCP

ïCOBE-SST

(JMA/MRI -CPS1) (JMA/MRI -CPS2)

ể 1/1, 12/17 12/27, 12/12

Ễ 1/31,  1/16 1/31,  1/16

ễ 3/2,  2/15 2/25,  2/10

Ệ 4/1,  3/17 3/27,  3/12

ệ 5/1,  4/16 4/26,  4/11

Ỉ 5/31,  5/16 5/31,  5/16

ỉ 6/30,  6/15 6/30,  6/15

Ị 7/30,  7/15 7/30,  7/15

ị 8/29,  8/14 8/29,  8/14

10 9/28,  9/13 9/28,  9/13

11 10/28, 10/13 10/28, 10/13

12 12/2, 11/17 11/27, 11/12

ẑ 51



2.83 mm/d2.72 mm/d

[mm/d][mm/d]

Precip Bias (JMA/MRI -CGCM2, JJA)Precip Bias (JMA/MRI -CGCM1, JJA)

Precip Clim (JMA/MRI -CGCM2, JJA)Precip Clim (GPCP v2.2, JJA)

[mm/d][mm/d]

GLB  Cor: 0.910 RMS: 1.114GLB  Cor:0.861 RMS: 1.353

Å
52

, [6-8 ,LT:1 ]


