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(simplified meteorological model around Japan)

PDE to approximate real physical system State Vector
(continuous time/space) (31 ¢
8X 5 PDE : Partial differential equation
=CX* +--
at
Discrete simulation model
(discrete time/space, FDE) 5 m,t
X = fi(x) (time varying) X = f et
RKAGTE - Boundary conditions vt o
v .
Nonlinear state space model § M Lt
(discrete time/space, stochastic(SDE))
Xy = ft (xt—Hvt) | H _
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State Vector (Simulation variables)

(/\

Xt )Z ft(xt—lavt)a
N

ht(xt9 wt)a
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Stochastic simulation model

vtN p(v | asys )
th p(W | gobs )

Observation model
Measurement model
BAETIL

=H,x, +w,w~NO,R,,))

At : sampling time of observatio ns

At ot :simulation time step &
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time integration
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Bl State Estimation and forecasting
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Observed data
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FEEIBS, DFEY. Swarm Filter #=#KH 5 ( | ) ( | ) ( )
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Nogao S SRRl B Observation (GPS-TEC)

I R v O el From website of Kyoto Univ.

Nagao

& Apphcatlon to analyze an acoustic wave which is generated by L A T ER T R
wear thquake followed by Tsunami. 3 " i & "‘ . : .'I In the case of the Great East Japan Earthquake, the dense

PS receivers in Japan clearly observed the acoustic
ausing oscillations in the ionosphere at the altitude of
| a few hundred kilometers.

Japan is an earthquake-prone country, so our government has been
- promoting many researches related to earthquake prediction and

‘earthquake disaster prevention.

. b GPS Observation
When each earthquake oeu.un.d many micro- barometer sensors Wi 3 ! Website of Kyoto University
located at distances of hundreds or thousands of kilometers from the )'_( i a\(e Obsel’vatlon (Website of Kyoto University)
epicenter observed “the sound of the earthquake” in the form of 1"‘““

atmospheric pressure perturbations. ' seismic w'ave ] I I acbustic wave |0nosphe|’e é
In the case of the Iwate-Miyagi Nairiku Earthquake, for example, i
i vay from the epicenter observed
yaves excited by the earthquake.
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L 1

Observation

We assume that proteins “myosin” in the cell wall drive
physically such intra-cellular flow, and we perform data
assimilation by combining a numerical simulation that solves
simultaneously these physical equations and the observation
obtained by the image analyses.
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Video (10min) uploaded to YouTube
Introduction to R&D Center for Data Assimilation
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Research Projects
Methods:
W Applications of Sequential Data Assimilation Methods
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Gaussian Process: g (R RIT CEHEZEH)

p(9) = p(9(2)=N(M(2).k(z.2)-7°)

@Jm@’%ﬂ‘l‘". 1
Elg(2)]=m(2) = H( J Cov[g(z),g(z'>]=
SHEHETILIEFE Z Covariance function
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k(n,n—1) = exp{- ()" R(1)}
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