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2003 2010

Month Year Sum
2003 2004 2005 2006 2007 2008 2009

Jan 5 3 0 1 5 7 21
Feb 6 8 1 2 9 4 30
Mar 11 10 5 7 8 41
Apr 4 6 6 5 3 24
May 8 9 6 12 14 49
Jun 4 10 13 15 11 16 69
Jul 10 10 6 11 4 13 54

Aug 13 11 0 11 0 8 43
Sep 5 6 0 17 0 13 41
Oct 12 11 0 13 0 14 50
Nov 5 10 0 9 0 12 36
Dec 4 4 0 4 0 4 16
Sum 53 96 55 98 42 119 11 474
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[ 2 ]

D
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Ep

Colored area calculated by parent model (DR_M)
of Hirose et al. (2013)

CN

DREAMS 1.5km models ( x~1.5km)
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Ep

Colored area calculated by parent model (DR_M)
of Hirose et al. (2013)

CN

DREAMS 1.5km models ( x~1.5km)
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DR_C by Hirose et al., CSR (2017)
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DR_C DR_Cp

36 102
(old) 2m, 3m 2, 4m, 6m, 8m 2, 10m, 12m, 16m, 18m, 
20m, …
(new) 2m 10, 2.5m 2, 3m 5, 4m 4, 5m 2, 6m 16, …

( ) CFD

100
CW CE

[ 11 ]
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DoF ~ O(107)
400 x 400 x 100 x 
4(TSUV) x 0.5(water 
area)

Error covariance ~
O(1014) ~ petabyte
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Colored area calculated by parent model (DR_M)
of Hirose et al. (2013)
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Number of Altimeter Data (2020)
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284 (surface)
Kc=1 (1m)
TS: 284
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Sparse KF (unstructured)

284 (surface)
Kc=1 (1m)
TS: 284
UV: 278
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Structured Unstructured

Measurement Update (Increment)

x x

Z=10m Z=10m
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Measurement Update (Increment)

Z=10m Z=10m

Structured Unstructured

x x

[ 23 ]

(cm2)

Experiment Rvar (mup) Rvar (dup) Ivar
NA 40.229 0
S 31.652 36.718 1.145
U 32.374 37.461 1.145

SU 31.410 36.532 1.144
US 32.711 37.878 1.146

(2019.04-2022.03)
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(2019.04-2022.03)

[ 25 ]

DR_C (old) DR_Cp (S)DR_Cp (U)

@10m, 2021.07-11
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[ 26 ]

26m 10m 10m
NA 0.782 0.310 0.224
S 0.793 0.337 0.341
U 0.795 0.413 0.471

SU 0.789 0.340 0.419
US 0.787 0.362 0.460

mup
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