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References Horizontal resolution Vertical grid

Yamamoto & Takahashi (2003) T10 (~ 11 11 ) 32 16 grids 50 levels

Lee et al. (2005) 5 5 72 36 grids 32 levels

Kido & Wakata (2008) T21 (~ 5.6 5.6 ) 64 32 grids 60 levels

Takagi & Matsuda (2007) ֔T21 (~ 5.6 5.6 ) 64 32 grids 60 levels

Lebonnois et al. (2010) 7.5 5.6 48 32 grids 50 levels

Parish et al. (2011) 1.2 0.9 300 200 grids 50 levels

GCM
(SR) é

1. (Yamamoto & Takahashi, 2003é)

2. (Takagi & Matsuda, 2007é)
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(Atmospheric GCM For the Earth Simulator)



AFES (Earth Simulator GCM)

V  ES2 ( ES4)

V T639L96 (Takahashi et al.) 
~11 km (1920 960 grids with 96 layers)
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(AFES; Atmospheric GCM For the Earth Simulator)



V ; (Sugimoto et al., JGR2014)

V ; (Sugimoto et al., GRL2014)

V ; (Takagi et al., JGR2018; Ando et al., JGR2018) 

V ;  (Kashimuraet al., in preparation)

V ; ñSò (VIRTIS) (Ando et al., JGR2017)

V ; GCM (Ando et al., Nature Com.2016)

V ; (Kashimuraet al., Nature Com. 2019)
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AFES-Venus Observations: Doppler measurements

 (T63L120 run)

V GCM

Takagi et al., JGR2018

(AFES-Venus)

Sugimoto et al., JGR2014 & GRL2014



 (T42L60 run) 

V

V ( )

Taylor et al. (1980)

GCM

Ando et al. (JGR2017)Ando et al. (Nature Com. 2016)



V

AFES-Venus

http://www.isas.jaxa.jp/j/enterp/missions/akatsuki/compile/gallery.shtml

IR2 AFES  (T159L120 run)

Akatsuki IR2

Rotation

AFES-Venus

Kashimura et al. (Nature Com. 2019)
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Venus Climate Orbiter since 2016
ES4since2021



(T42L60; 31 member)

V

 ( ALEDAS-V* S =>next)

Sugimoto, N. et al., Development of an ensemble Kalman filter data assimilation 

system for the Venusian atmosphere, Scientific Reports, Vol. 7, (2017), 9321, 9pp. 

*ALEDAS-V (AFES-LETKF Data Assimilation System for Venus)



AFES-Venus

V  (Sugimoto et al., GRL2019a)

V  (Sugimoto et al., EPS2023)

V (Sugimoto et al., Nature Com., 2021)

V  (Ando et al., Sci. Rep.2020, JGR2022)

V (Suzuki et al., JGR2022)

V (Takagi et al., JGR2022, 2023)

V Bred Vector (Jiang et al., JGR2024)

V (Ando et al., JGR2020, 2021)é

ALEDAS-V

V Venus Express  (Sugimoto et al., GRL2019b)

V  (Fujisawa et al., Sci. Rep.2022)

V OSSE (Sugimoto et al., JSCE2019, Fujisawa et al., Icarus2023)

V (UVI) OSSE (Sugimoto et al., Atmosphere2021, 2022, Komori et al., in prep.)

V (LIR) OSSE (Sugimoto et al., GeoSci. Lett.2022)

OSSE(Observing System Simulation Experiment)

2. 



AFES-Venus see Sugimoto et al. (JGR2014a, GRL2014b...)

V 3 ( ) 

V : T42L60 (ȹx& ȹy300 km, ȹz2 km) => T639L260

V : Cp (1000 Jkg-1k-1)

V : 0.1 e-folding time ( ) Ҝ 

V : 0.0015m2s-1 ( ) Ҝ 0.15 ï0.0015 m2s-1; 10

V : (0.1 ) 80km ( )

V

V on/off 

V Tomaskoet al. (1980) Crisp (1986)

V : dT/dt = ïə (TïTref(z))

ə: Crisp (1986)

Tref(z): 
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GCM

Paper

YT2003 Qz+ T10L50 (SR)

YT2004a Qz+ T21L50 SR

YT2004b Q3D+ T21L50 SR

YT2006 Q3D+ T21L52 SR 55km

Ho2007 Qz+, Qz ~T21L56 SR , Qz SR (3 )

TM2007 Qt T10L60 SR

Lee2005 NC ~T21L32 NC SR

Lee2007 NC ~T21L32 NC SR

KW2008 Qz T21L60 U50 SR

KW2009 Q3D T21L60 U50 SR

YT2009 Q3D+ T21L52 SR

Leb2010 Q3D ~T21L50 SR Qt off SR

Leb2016 Q3D ~T42L50 SR

YT(Yamamoto & Takahashi), Ho(Hollingsworth et al.), TM(Takagi & Matsuda), 

Lee(Lee et al.), KW(Kido & Wakata), Leb(Lebonnoiset al.) 

- Qz+ = 
- Q3D+ = 3
- NC = 
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Å (ũ(z) = dT/dz+ g/Cp)
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Sugimoto et al. (GRL2019a)
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