540 %55 5 0 NI Vol. 40 No. 5
2016 4£9 H Chinese Journal of Atmospheric Sciences Sept. 2016

rrt il BIEAE, PR 2016, DU RZIK ST 0 EnSRE AE BRI KEERTT [J]. KR, 40 (5): 1033-1047.  Gao Shibo, Min Jinzhong,
Huang Danlian. 2016. Impact of Bayesian inflation method on assimilation of Doppler radar data with EnSRF method [J]. Chinese Journal of Atmospheric

Sciences (in Chinese), 40 (5): 1033—1047, doi: 10.3878/1.issn.1006-9895.1511.15230.

N ER I B E A X EnSRF FixE&E#l
ERA:pA TR

B meme T EAE

7’

1 F R B LRER SRR R TR TS 5 A P Rl 600, FIT 210044
2 MBS TR AR HH A M E AR S, Fn 210044

W E OARSCE 2009 4 6 H 5 HRALEIRE LA H X 1 — R REX L FE (Mesoscale Convective System,
AR MCS), JET A TTHRIER (Ensemble Square Root Filter, fij#k EnSRF) 77 ¥k [AI{b 2 5B % 1 i R FH L %k
FINEA W GG N B AR DI TR IR v, il 5 5 B B L, 28 T PR IZIK 59224 EnSRF [F]
R RIS MT . S5 R0 DU 30 I MK S32: [l A 1) B A 4 6 S S R DR e 5o i O A BT i, st T3
BN F2:1¥) EnSRF [F)A05E 0 i R SE w55 19 1008 A8 DL UM B, DLk B i S0 Rl A v g 4 BE 5 B,
A% ) AU S S8 28 DAL (R 35 7 iR ZE 3 ekl o 3E— 4R DU R IR S TRl AE R R S IR R IR, S SR DL
Wil 2 50 o3 A0 5 S 2R R 3 AR ZE o Ao W&, IR SR DU Ak 550325 v] LATE TS 553738 i AR 2248
K, B 537 5 MM ZEFRECRN, $AHEERINIZIKS 8, BT inE &S sz, AERNEAGESS K, M
S TRRM T E . SRS PRMNTIHIATT 1 /NS PETROR I, DU I SR i T T = x
LRGVLIRAC AR TR I R GE B OR,  [ly wi B S i, VAW sm BEFIVE R SR, HA T AN [ 4 S it 26 R 1
KR, DUH-SRr gk S 9ES>  (Equitable Threat Score, fijfk ETS) 3T B MK L. X R DU M ik 52
AR S Sk TS TR B I SR EnSRE [RAG FR IS R o

KHEIR A RRZINE WRTREN DU R

NEHS  1006-9895(2016)05-1033-15 HESES P46 XEAFRIRES A
doi:10.3878/j.issn.1006-9895.1511.15230

Impact of Bayesian Inflation Method on Assimilation of Doppler Radar
Data with EnSRF Method

GAO Shibo"? MIN Jinzhong"?, and HUANG Danlian"’

1 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science & Technology,
Nanjing 210044
2 Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science & Technology, Nanjing 210044

W B 2015-07-12; MLETHAREE 2015-12-01

fEEmN s, 5, 1987 AR, WL, FEANHEER BRI . E-mail: shibogao@126.com

BIEE WL, E-mail: minjz@nuist.edu.cn

EHWE  EEKE AT R E VR (973 kD IHH 2013CB430102, VL JR4E %58 AT o8 AR RHIF I HT R H KYLX 0829, KYLX 0844,

K ERFLA IR AN H 41430427, VL9348 mE 1H AARL % TORIEREBE T H 11KIA170001

Funded by National Basic Research Program of China (973 Program) (Grant 2013CB430102), the Research Innovation Program for College Graduates of
Jiangsu Province (Grants KYLX_ 0829, KYLX 0844), National Natural Science Foundation of China (Grant 41430427), Key University Science
Research Project of Jiangsu Province, the Priority Academic Program Development of Jiangsu Higher Education Institutions (Grant 11KJA170001)



X A OB F 40 3%
1034 Chinese Journal of Atmospheric Sciences Vol. 40
Abstract The mesoscale convective system (MCS) occurred on 5 June 2009 in eastern China is simulated using the

Advanced Regional Prediction System (ARPS) model and Doppler Radar data is assimilated with EnSRF. Bayesian
inflation method is introduced in this study, which allows the inflation parameter to vary in space and time. The impact of
Bayesian inflation method on assimilation of radar data with the ensemble square root filter (EnSRF) is investigated by
comparing with the simulation using the multiplicative inflation method. Experimental results show that: the simulated
composite reflectivity and cold pool from the Bayesian inflation experiment are stronger than that from the multiplicative
inflation experiment; Bayes inflation method improves the performance of EnSRF, which always underestimates
convection at the storm center. In the convective region, root mean square innovation of radial velocity and reflectivity in
the Bayes inflation experiment are lower than that in the multiplicative inflation experiment. Further analysis indicates
that the structure of Bayes inflation parameter corresponds very well to the root mean square innovation of reflectivity,
which explains why the performance of EnSRF based on Bayes inflation method is improved. It is found that Bayes
inflation method can give more weight to radar observations by increasing background error and provides bigger analysis
increment when the root mean square innovation (RMSI) of background is bigger. Simulations of the two analysis fields
show that the reflectivity near Hefei is stronger and the convective area of MCS is larger in Bayes inflation experiment
than in the multiplicative inflation experiment. The simulated cold pool is colder and the area is bigger from Bayes
inflation experiment than from the multiplicative inflation experiment, and corresponds well with observed reflectivity.
ETS (Equitable Threat Score) of composite reflectivity from Bayes inflation experiment is higher than that from the
multiplicative inflation experiment for various thresold. These resulsts suggest that Bayes inflation method improves the

performance of EnSRF in radar data assimilation compared to that based on multiplicative inflation method.
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Fig. 1 Model domain and radar locations (black rectangle: area of

simulation; circle: the coverage of radar observations; inverted triangles:

four radar stations at Nanjing, Nantong, Yancheng, and Hefei)
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Fig. 6 EnSRF analysis of surface potential temperature perturbations (units: K) and horizontal wind fields (units: m s ) of the MCS on June 5, 2009: (a) 0930

UTC from multiplicative inflation experiment, (b) 0930 UTC from Bayes inflation experiment, (c) differences between results from multiplicative inflation

experiment and Bayes inflation experiment at 0930 UTC, (d) 1000 UTC from multiplicative inflation experiment, (¢) 1000 UTC from Bayes inflation

experiment, (f) differences between results from multiplicative inflation experiment and Bayes inflation experiment at 1000 UTC
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Fig. 7 The root mean square innovation (RMSI) of Radar observations at Hefei during the period from 0906 UTC to 1000 UTC 5 June 2009: (a) Radial
velocity (units: m s ') and (b) radar reflectivity (units: dBZ)
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Fig. 10 The forecast composite radar reflectivity (units: dBZ) of the MCS on June 5, 2009 based on EnSRF analysis: (a) Observations (OBS) at 1030 UTC, (b)

results from Bayes inflation experiment at 1030 UTC, (c) results from multiplicative inflation experiment at 1030 UTC, (d) Observations (OBS) at 1100 UTC,

(e) results from Bayes inflation experiment at 1100 UTC, (f) results from multiplicative inflation experiment at 1100 UTC
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Fig. 11

The forecast surface perturbation potential temperature (units: K) and horizontal wind fields (units: m s ') of the MCS on June 5, 2009 based on

EnSRF analysis (a) results from multiplicative inflation experiment at 1030 UTC, (b) results from Bayes inflation experiment at 1030 UTC, (c) differences

between results from multiplicative inflation experiment and Bayes inflation experiment at 1030 UTC, (d) results from multiplicative inflation experiment at

1100 UTC, (e) results from Bayes inflation experiment at 1100 UTC, (f) differences between results from multiplicative inflation experiment and Bayes

inflation experiment at 1100 UTC
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