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The assimilation of round-trip horizontal drift
radiosonde data in CMA-MESO 3DVar its
impact on model foreca

WANG Jincheng® 2, WANG Dan"?, WANG Ruiwen® % T n°, RONG Na*
1 CMA Earth System Modeling and Prediction Centre¥B Jin%

2 State Key Laboratory of Severe Weather, Chinese Acad of v rological
Sciences, Beijing 100081

3 CMA Institute for Development and P afmmge Design, Beijing 100081

4 Karamay Meteorological Bureau, Karamay 834000

Abstract:

The round-trip hor;/l drift radigsonde can do the three-stage observation of
‘ascending-driftin -)Mes' by releasing a sounding balloon at only once

, the descending stage increases the vertical observation of the

atmosphere 6UTC and 18UTC respectively, which has the potential to

significantly improve the prediction skills of the regional high-resolution rapid
assimilation cycle prediction system at 06UTC and 18UTC. In order to realize the
assimilation of the round-trip horizontal drift sounding in the high-resolution regional
model and analyze its impacts on the forecast, one vertical thinning method by

‘selecting the closest observation according to the model layer’ for assimilation is
preliminarily proposed, and the influence of this thinning method on model analysis is

deeply analyzed. On this basis, a one-month batch assimilation impact experiments

are carried out by using the networked observations in the middle and lower reaches
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of the Yangtze River and the impacts on model forecasts are detailed investigated.
The results of the thinning sensitivity tests show that compared with the assimilation
of traditional operational soundings, the analysis and prediction root mean squared
errors (RMSE) of the assimilation of non-thinning round-trip horizontal drift
radiosonde observations are significantly increased, and the precipitation prediction
scores are also significantly declined. On the contrary, the performance of analysis
and prediction fields are improved by assimilating the data after thinning, which

indicate that the vertical sparsity of round-trip horizontal drift radiosondegbservations

assimilation of round-trip horizontal drift sounding (asce

little change in analysis error and prediction error‘h %ﬁion of traditional
/06WTE)09UTC, 15UTC,

18UTC, 21UTC, time without conventional radiosonde), compared with the control

operational radiosonde data. At the warm start time (0

experiment, the accuracy of the an teld is improved by about 0.4 % by

assimilating the descending secti tal drift sounding data . The ETS

ETS scores at 50! th increased by about 2.3 %. All above results show

that the round-trip'horizontal drift sounding must be thinned before assimilation, and

the assimilat of the round-trip horizontal drift sounding can improve the
precipitation forecdst skill of the regional high-resolution rapid assimilation cycle
forecast system at the warm start time.

Key words: Round-trip horizontal drift radiosonde, CMA-MESO, Vertical Thinning

Scheme, 3DVar, Data Assimilation
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Fig.1 Round-trip horizon diosonde network distribution (only red dots) and

operational radioso istribution (both red and black dots)
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Tablel. Numerical test schemes
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CMA-MESO V5.1 3DVar [RIfL R G R A s 7 58, WA IR PR IR T e it
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Fig.6 The 24-hour cumulative precipitation’s ETS score of CTRL (black), ALL (red) and THIN (blue)
tests, the model starts at 00:00 on July 2, 2021
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345 indicates that the error is increased, the black line indicates the analysis time, and other colors
346 represent different prediction times. Model start at 06UTC, (a) U wind field, b) V wind field, (c)
347 Temperature, (d) Geopotential height

348



349

350

351

352

353

354

355

356

357

358

359

360

361

362
363

364
365
366
367
368
369

370

371

4.2 RPN T F AL K TR IR A

K 9 EREJa %] (03,06,09,15,18,21UTC) #IRMILE R, 5 75 THIN
Ty 12h RFAPEK ETS W40 M LGRS CTRL A4 53, IE{H R THIN ALK CTRL
WIS K R I A . FUENYPEAC. B 9a Hrm BURIL, 25 3N Zii
R 0-12h RARFEK, 656 THIN FEE 40N 0.1 mm, 1 mm A1 50 mm BB 7K ik
ETS Wor A, (H2 g/~ T 0.04%, f£5.0mm, 10.0 mm 1 25.0

FIAIR A 6 ANl RIS 20T 0-12h 1R FE7K Pl s e JE /)
ZIFER ) 12-24 h ERBKPF 455, MK 9b S5 KE: [
AN IR HAE X 12-24 h RFARE K FRTE ATA B 20 Mgk itk ETS V7
ETS PEA- P38 0.7%, HFAlZ1E 50.0 mm EK Wﬁh B& K1) ETS 35
PR 2.2%. BRI @J‘Bﬁsé’ﬁ*ﬂrlﬁlwﬁﬁﬁﬁi HAUREAl 1) 12-24h TR
I B B

(a)
— 005
cJin
T -

3 —0.05
L,
: =0.104
=
f1 -0.15
. 5.0 ! ] ' 0.1 1.0 50 100 250 500
E AT (mm) B 7K (L (mm)
9: L TR ) 12h ZAREIK ETS PEAHXTT056 CTRL I$E M,  IE(ERIRFE/K T
BT A Ny REA%, g B Ehit %) (03,06,09,15,18,21UTC) #2#k, (a) 0-12h

FRBEAKTHR; (b) 12-24h BFEK TR
Fig.9 The improvement rate of ETS score of 12h cumulative precipitation predicted of THIN test
against CTRL test. A positive value indicates an improvement in precipitation prediction skills,
while a negative value indicates decline, the model start at warm time (03,06,09,15,18,21

UTC) ,(a) 0-12h cumulative precipitation prediction; (b) 12-24h cumulative precipitation forecast
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