20020220
Soil Moisture Memory in Climate Models
By Randal D. KOSTER and Max. J. SUAREZ
In: J. Hydrometeorology, 2, 558-570 (2001)

agata@iis.u-tokyo.ac.jp

al.(1996), Entin et al.(2000)

(1)
2
©)
(4)

al.(1996)
)
Georgakos et al.(1995)

NASA Seasonal-to-Interannual Prediction
Project(NSIPP) ALGCM

1 .Introduction )

Soil Moisture Memory

or

)

Huang et

Robock et
al.(2000)

Vinnikov and Yeserkepova(1991), Vinikov et



b Markov
Delworth GFDL*
AGCM
Delworth and Manabe(1988)
P( )
1 (1)
1
dw(t)/dt 1 w(t)
CsEp 2 Huang
et al.(1996)
1
2.
(persistence)
SST  persistence
= - Feedback
L-A
Rodriguez-lturbe et al.(1991)
L-A
Koster and Suarez(1996a)
with
L-A persistence®

1 Geophysical Fluid Dynamics Laboratory, USA

2 Cs=

Ep=

3

Liu and Avissar(1999a,b)
AGCM-Biosphere

AGCM

2 Soil Moisture autocorrelation equation
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3 Demonstration with AGCM Data
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b Estimated evaporation and runoff functions
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¢ Simulated versus predicted autocorrelations
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4 Interpretation of autocorrelation
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a Terml : Effect of nonstationarity
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b Term2: The evaporation effect
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antecedent soil moisture

(20) cov(wp,Fn)/o
an W
17
Wh Fn (
) w n+1
1
w
2. persistency w
(
67 ) w
Fig.8
w

e Relative impact of identified controls

3,6,8
p
Fig.6 Fig.8
Y F, (15) (3)(4)(12)(13)
B>0,H>0
Fn Fa

(15

p
p
Fig.9
18
1. (cR /Cs)
2 (aP,/Cs)
3. ((20)
)19
4,
(cov(wn,Fn))
5. ((20
3+4)
6. (20) p
7. AGCM
Y
w F
20
p
18 Southeast Asia 105E 14N
19 1,2
20 5 6



21

1-cR/C, @4 )

_ p
1-cEJC, (5 )
(1. GCM
3 LSM 4
5 23)
(20)
5 Discussion Delworth Manabe
Delworth & Manabe
Markovian LSM (3)(4) ab,cd
(20) LSM (20)
LSM (20)
Delworth LSM
1. (0 w0 wni=1)
2. w, F, (cov(Wn,Fr)=0) 3)4)
LSM (20
3. W, (a=0)
)
4. C;, CR,
5. E, R,
123 (20)
p (2- cR/CI2+ cR /C,)
=(1- cR /2C,)/(1+ cR /2C,) “ Seasonal Barrier”
=(1- cR /2C,)x Fig5
(1- cR /2C, +(CR /2C)%- ..) 2 persistence
persistence
(1- cR/2C.?> (4 ) persistence
21 Fig.5 23 @ =, E, wy
2 -X 1-xHCCHX+ (10)

1/ (1= () =1/ (14%)
1/ (1+%)= 1-xHEC+x+ (10) (20)



6
8
7
24
6 Summary
Koster et al.(2000)
2 (20) aP. /C,




	. 要旨
	.Introduction
	土壌水分メモリ
	Markov過程モデル

	Soil Moisture autocorrelation equation
	Demonstration with AGCM Data
	Model and simulation description
	Estimated evaporation and runoff functions
	Simulated versus predicted autocorrelations

	Interpretation of autocorrelation equation
	Term1 : Effect of nonstationarity
	Term2: The evaporation effect
	Term3: The runoff effect
	Term4: Correlation of forcing with antecedent soil moisture
	Relative impact of identified controls

	Discussion
	Summary

