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The Effects of Radar Radial Velocity Data Assimilation
on the Simulation of Typhoon Matsa

CHEN Feng JI Chunxiao DONG Meiying TENG Weiping LIN Huijuan

Zhejiang Meteorological Research Institute, Hangzhou 310017

Abstract: Data assimilation plays an important role in numerical weather prediction. Radar radial velocity
data with high spatial and temporal resolution are one of the most useful data in data assimilation. In order
to investigate the effects of radar radial velocity data and data assimilation interval on typhoon Matsa’s
track and precipitation, the direct assimilation procedure of Doppler radar radial velocity data using the
three-dimensional variational (3DVAR) data assimilation method is set up for the Weather Research and
Forecasting (WRF) model. Five numerical experiments are conducted for the simulation of typhoon Matsa
(2005): a control run (CTL) without data assimilation, and four assimilated runs (ASSG, ASSGR,
ASS6h, and ASS3h).

Comparing the assimilation experiments (ASSG and ASSGR) and the control one (CTL) shows that,
the radar radial velocity data can tune the typhoon structure and hence improve the simulation of typhoon
Matsa’s track and precipitation. During the first 12 hours, the deviation between simulation and observa-
tion of the Matsa position decreases by 19. 3 km and 25. 9 km for ASSG-run and ASSGR-run, respectively.
Although the simulated 12-hour accumulated precipitations are both overestimated by the ASSG and ASS-
GR runs in Ningbo., Zhoushan, and Jiaxing regions, it is much better than that by the CTL run. In order
to investigate the effects of data assimilation interval on typhoon Matsa’s track and precipitation, three as-
similated experiments with different data assimilation intervals are compared. Results show that small data

assimilation interval can improve the result of the numerical experiment.
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Fig.1 The observed track of typhoon Matsa,
and the assimilated observation data
distribution in the domain
(Black dots are SYNOP observations,
cross dots are SOUND observations,

pentagram is the Wenzhou Radar)
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Table 1 The deviation between simulation and observation of the Matsa position (unit: km)
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Fig. 7 The simulated and observed 12 h accumulation precipitation from

1200 UTC 6 August to 0000 UTC 7 August 2005
(a) OBS: observation, (b) CTL: precipitation obtained from the control run,
(c) ASSG: precipitation obtained from the assimilation run with the GTS,
(d) ASSGR-precipitation obtained from the assimilation run with both the GTS and radar radial velocities



%5 10 1] Wro B T IR AR 1 IR [ A 5 IR 2 95 R 0L A 52 0 1177

5.2 TIEFEBEL X BE K R LB 50

MK EGRBMR P A —AEERT., F7
BHTS8AHG6HI2ZHZET H 00K 12 h ZitFEKR
B S B0, MSE L RN = o A (B 7a) AT LR
B B s B K DA T T AR AL RN AR L AR B b X, I
H R KR = A0 43 32 A Ll g VY 154, 5 mm . A1l
U (4 139. 7 mm AT P IS 1 105 mm; 5 K
DX DAL —F 30 T A0 B4 38 24 0 0 b [X o 7K 3 3k 4R
1E 15~30 mm, K H1HRI (CTL) . ASSG i 56 il
ASSGR iR 56 5 52 B 347 %t kb 5 & BL. CTL ik 55 A
FEAS T RLAEL H SO ) A SR R K DX E R T I
F LU 35 2 1 DX ) R 7 AR U R (BT 7h) . [RlE R
FLTERHG  ASSG 2B A5 40014 77 I R LU 1l DX 52
KRN DX A BTk /0N 5 6 12 i DX o 7K s Ay A 6
P WA I A T B R L (T I b X K 0 R

309 (a) CMAE
25 4 ERMSE
g
2]
W u
% 10
5 4
0 —
CTL ASSG ASSGR

=]
=
oy
|
/
N

\ \ ‘ : ‘ :
- - - 2 L I
s Y v v v o3
J v S a Q Q
9 \ v , !
S o s =3
Bk (i / mm
0.15
0.12
@ 0.09 ¥
= 0.06 _ /.
0.03 5 /7
0.00 Lt A |
- - - o 2z !
s ¢ v v v o2
J v S aQ a .
9 \4 iV, vl ]
: Y N Y
o hal =4
Rk B/ mm

B8 200548 H 6 H 12 W% 07 H 00 B 12 /NAf
BT K B R IR
(a) #aX R 25 (MAE) 134 J5 iR 22 (RMSE) %3t .
(b) TS ¥4, (c) ETS $F47
Fig. 8 The verification of simulated 12 h
accumulation precipitation during 1200 UTC
06 August to 0000 UTC 7 August 2005
(a) MAE: mean absolute error,
RMSE': root mean square error, (b) TS. threat
score, (¢) ETS; equitable threat score
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RMSE': root mean square error, (b) TS. threat

score, (¢) ETS: equitable threat score
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