
Nakakita et al. 2007

4

4 forward
Kalman Filter KF

30
3

KF 2

KF Ensemble Kalman 
Filter EnKF EnKF

*

 

 

 

京都大学防災研究所年報 第 50 号 B 平成 19 年 4 月      

Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 50 B, 2007      

 

 

－ 569 －



Evenesn 1994

KF

EnKF

EnKF
4

KF EnKF

2005 Ensemble Kalman 
Filter

EnKF Evensen 1994

3
4 EnKF

KF

EnKF

m

Fig. 1 The schematic design of EnKF. 
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Table 1

Table 1 A brief summary of the forecast model 
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Fig. 2
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Fig. 2 The observation range of Miyama radar and 
Jogamori radar. 
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Fig. 3 The Doppler velocity of observation (top), EnKF 
simulation (bottom-left) and no assimilaton 

(bottom-right) at 01:30 UTC. [m/s] 

Fig. 4 The wind velocity of observation (top), EnKF 
simulation (left) and no assimilaton (right) at 01:30 UTC. 
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Fig. 5 The rain water content of observation (top), EnKF 
simulation (bottom-left) and no assimilaton 

(bottom-right) at 01:30 UTC. [kg/kg] 
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Fig. 6 The rainfall intensity of observation (top), EnKF simulation (middle) and no assimilaton (bottom) at initial time 
for forecast (01:30UTC), at 1 hr ahead (02:30UTC), at 2 hr ahead (03:30UTC) and 3 hr ahead (04:30UTC). 
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Nakakita 
et al. Fig. 7 The rainfall intensity at 04:30UTC using 

4DVAR and KF. (citation from Nakakita et al. (2007))
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Ensemble Kalman Filter Assimilation of Doppler Radar Data for Weather Prediction with Conceptual 
Precipitation Model 

Kosei YAMAGUCHI* and Eiichi NAKAKITA 

* Graduate School of Engineering, Kyoto University 

Synopsis 
     A Doppler radar data assimilation system has been developed based on the ensemble Kalman filter 
(EnKF). A Meso-scale hydrostatic model, in which the conversion efficiency of water vapor is conceptually 
modeled, was employed as a forecasting model. Some forecast variables in the weather model are assimilated 
by radial-velocity and reflectivity of a real observation radar data. Some combinations of the forecast 
variables assimilated are designed and their methods are compared to evaluate the influences on the weather 
prediction. As a result, it is demonstrated that EnKF method has ability for data assimilation using real 
observations instead of 4D-VAR method. A different type of design for data assimilation contributes to a shift 
of the rainfall area and a change of the rainfall intensity. 

Keywords: rainfall prediction, Doppler radar, ensemble Kalman filter
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