$533% 34 T T I E Vol.33 No.3
201449 A TORRENTIAL RAIN AND DISASTERS Sep. 2014

PRLIR, 22 A A K . WO FORHE LAPS o RUEE 0 Mg A I 2B (0] 8% 1 K ,2014,33(3):273-280
LI Hongli,PENG Juxiang, ZHANG Yanxia. Analysis on the role of various observation data in LAPS mesoscale analysis fields|J].Torrential
Rain and Disasters,2014,33(3): 273-280

Z RN FRELAPS R RESMimHRIER ST

ZOFHEE KIS
(1. RS G sl A IS T, 25 T i T b 4 o 5206 28 1R I 4300745
2. P ES G R MBS 5T, T 510080)

& ZFIFLAPS 240, 4 BIE e AR X, 2008—2010 4 5—7 H RAE LI GRS TRl & R AL 27 , 13
THILRMBURE 0 7 58, ASRZS BEREA 2RI , XoF A3 BT 4 Rl B REXT LAPS /3 #7222 00FE M o 45 LAPS 43
MR ENL FEA T SORM E 42, 45 H Bl ZRILINTE RS LAPS A3 Hra IR 2 RG R . 25 KW LAPS @il & [ fb 5 1k %
BE IR GO DU SRS BT 8 8 20 A iR 25 )N s BRI VORHRIER 25 BERHRO Rl x0T Bl K37 Sl B 3 19 23 B
BIERCR, T T 90 M2 AR X 1822 5 il b 18 SRS B 102 MR A AN 3 43 0 B R sy )2 JE R . X Lh
TR A R 45 2 B AR R 22 ] R B, LAPS A3 B IR XU ARG 558 FNL T 4307 PRk B S 00ats | 45 B R iR 2= A0 UL
BRETEFEN 5 = R ZEAETUZ/NT 10 m, &2/ F 20 m i EEIRZEAE | CAAT s AHXHB IR Z A P IVE /N T 20%, =2
IRZEHN 5850 hPa L) F XU R2EEU N, Al 200, KGR 2E/N T2 mes™o

KEEIR : LAPS; BERHR 1k s 12222 3 5 5 f PEA

FE LSS P416;P435 XHEARERS: A doi:10.3969/j.issn.1004-9045.2014.03.010

Analysis on the role of various observation data in LAPS mesoscale analysis fields

LI Hongli', PENG Juxiang',ZHANG Yanxia’

(1. Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, Wuhan 430074;
2. Guangzhou Institute of Tropical and Marine Meteorology, CMA, Guangzhou 510080)

Abstract: In this study LAPS is used to assimilate data observed during flood seasons from 2008 to 2010 to establish mesoscale analysis
fields, respectively for the following regions: south China and Central China. Several test schemes are designed to evaluate the role of various
observation data in LAPS. Using radiosonde observations as objective criterion, LAPS analysis data are compared with FNL reanalysis data,
and root mean square errors (RMSE) are calculated to quantitatively assess the quality of LAPS mesoscale analysis fields when assimilating
all the observations. The results are shown as follows. The RMSEs with assimilating radar, radiosonde and surface observations in LAPS are
the smallest. By assimilating radar and radiosonde observations in LAPS, it has a positive impact on improving wind and temperature analysis,
and the RMSEs of relative humidity at 500 hPa decrease. Temperature and relative humidity in the low levels are also improved by assimilat—
ing surface observations in LAPS, although it has no impact in the middle and high levels. By comparing the RMSEs of each element over the
study period, the analyses of LAPS temperature, wind direction and wind speed are better improved than that of FNL. Height RMSE is less
than 10 m in the middle and low levels, and 20 m in the high levels. Temperature RMSE is about 1°C. Relative humidity RMSE is less than
20% in the middle and low levels. Wind direction RMSE is less than 20° above 850 hPa. Wind speed RMSE is less than 2 m+ s™.
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Table 1 Numbers of observation stations used in the two regions
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Table 2 Root mean square errors of the difference of relative variables in the

between with various test schemes and observation for the heavy rainfall

event in South China from 17 to 19 May 2008 (unit:% )
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Table 3 Root mean square errors of each element in

Central China from May to July 2008
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Fig. 1 Vertical distribution of root mean square errors of (a) height, (b) temperature, (c) relative humidity,

(d) wind direction and (e) wind speed with height in the LAPS fields of five schemes in
Central China from May to July 2008
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Table 4 Total root mean square errors of each element of the two regions hy

FNL and LAPS in the study period from 2008 to 2010

St M REEC MRHREE% R RGE/ (mes™)
FNL 1461  1.19 28.83 28.27 2.79
LAPS 1428  0.86 34.73 18.95 1.68

3 52008—2010 SR IEHAE FNL AR R LAPS BRI EERBEEZHHIRIZE
Table 5 Root mean square errors of each element of Central China and South China by FNL and LAPS in the study period from 2008 to 2010
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X3k o e /m /C 1% /° /(m-s™)
FNL 20.37 1.16 30.28 30.91 2.95
2008
LAPS 21.68 0.82 30.60 19.19 1.85
FNL 13.76 0.98 28.36 29.10 2.29
raea) 2009
LAPS 11.84 0.67 35.51 18.33 1.15
5010 FNL 12.36 1.26 31.07 20.60 2.58
LAPS 10.15 0.92 32.60 18.08 1.83
2008 FNL 18.87 1.39 28.05 40.89 3.66
LAPS 19.91 0.81 35.23 21.20 1.36
FNL 11.15 1.18 26.70 28.22 2.15
terp 2009
LAPS 11.11 0.94 35.93 23.26 1.42
5010 FNL 11.16 1.22 29.14 18.57 2.69
LAPS 10.98 0.96 30.86 14.85 1.64
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