55 34 4 55 3 3 X R OB 2 Vol. 34 No. 3
201045 H Chinese Journal of Atmospheric Sciences May 2010

22, RIL, Ming Xue, 4§, 2010, WBERERS NHAEES RS IEEB ZEEHE RO R L A% ERERENIEE [T X
S Bl#, 34 (3): 640-652. Lan Weiren, Zhu Jiang, Ming Xue, et al. 2010. Storm-scale ensemble Kalman filter data assimilation experiments

using simulated Doppler radar data. Part I; Perfect model tests [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 34 (3): 640 - 652,

REREXSTHHESFREBBERREUSEY
BIEAMENLRE I FEFEEXIRENEE

LY KL Ming XUES Jidong GAO® % &°

1 PRl et se e e » dbat 100029

2 E R B R BT BT R AGA B2 S AU K R S0 =, JEst 100029

3 Center for Analysis and Prediction of Storms and School of Meteorology, University of Oklahoma, Norman, Oklahoma
4 61741 FRBEA, JbHT 100081

5 E R BRSPS T, LT 100029

W E AEREEA T2 BT FH— IR R R 22030 4 B TR BEORLEA T — R P R R
HIAE G IR IR SR OB R AEialas A0 AR G AR 2 i 76 KU R AU RUEE BERHRIAL 7 T RCR . IEIRIE& SRR
BRI SHON AR AR, IGEE SRR SRR S Bk REAG A B A T R R BRIk 40 MR
A BLA LA B 6 kern 1) Ry b A RUE RBZEE T b I8 5 SRACE 1% 25 35 B 1) R BRI DR [ Bl m LK LI A5 8 4% 36 38 T R 17
A L R S0 2 (87T 0 e 30T L B AL 20 2B O s 18 B 4 7 Aok 8 e~ 0 1 Oy U T 47 19 23 A A
Ry BRIl AR S R A AR s RFAL SR R IR g R W] . S i AR 3 W] 2 L E ]
TG F/RSUEW AL F IR R A /E R s B9 ] R R AL R BRI F T R SR FAL 45 2 .
KR NERE BEUZEETERE E6 RS Gustkis

XEHS 1006 - 9895 (2010) 03 - 0640 - 13 hESES P413 XHEkFRIRED A

Storm-Scale Ensemble Kalman Filter Data Assimilation Experiments Using
Simulated Doppler Radar Data. Part 1. Perfect Model Tests

LLAN Weiren!* 4, ZHU Jiang?, Ming XUE ?, Jidong GAO?®, and LEI Ting®

1 Graduate University of Chinese Academy of Sciences, Beijing 100049

2 State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmosphere Physics .
Chinese Academy of Sciences. Beijing 100029

3 Center for Analysis and Prediction of Storms and School of Meteorology . University of Oklahoma, Norman. Oklahoma

4 Unit 61741, PLA. Beijing 100081

5 Institute o f Atmosphere Physics, Chinese Academy of Sciences, Beijing 100029

Abstract This study tested the performance of ensemble Kalman filter (EnKF) under the perfect model assumption
for storm-scale data assimilation of simulated Doppler radar observations. A series of observation system simulation
experiments have been carried out to check the filter performances of EnKF in different configurations. It is found

that the EnKF is very effective in the assimilation of storm-scale under the perfect model assumption if the configu-
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ration is properly set. An ensemble of 40 members and localization scale of 6 km are suitable to our experiments. To

initialize the ensemble, adding smoothed Gaussian initial perturbations is superior to non-smoothed ones. Inflation

that augments ensemble spread is necessary. Although the observation operator for reflectivity is strong nonlinear,

assimilation reflectivity data only can bring positive effect to analysis. If both the radial velocity and reflectivity ob-

servations are assimilated, analysis will be better than that from single reflectivity assimilation.

Key words storm-scale, simulated Doppler radar data, ensemble Kalman filter, sensitive experiments
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Fig. 2 Perturbation potential temperature (contours, solid line: 0 K, dashed: negative at 0. 5 K interval) , computed reflectivity (shading),

and horizontal perturbation wind directions at =150 m
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