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Comparative Analysis of Three Kinds of Sounding Data
in the Application of the Severe Convective Weather

WEI Dong SUN Jisong LEI Lei YANG Bo SHI Shaoying

Beijing Meteorological Observatory, Beijing 100089

Abstract: Using the physical parameters calculated from data of conventional sounding, model forecast
sounding of Beijing rapid update cycle forecast system (BJ-RUC) and the special sounding constructed from
the data detected by microwave radiometer and wind profiler during May to September 2007 and 2008, the
difference of the physical parameters between the conventional sounding and the special sounding in the va-
rious severe convective weather processes was compared in detail. The availability of the special sounding
to discriminate the various convective weather processes was discussed. Finally, the evolution trend of the
physical parameters of three kinds of soundings in the hail, thunderstorm, heavy rainfall weather process
was analyzed. Through the detailed analysis, some meaningful conclusions have been drawn. Firstly, the
physical parameters from special sounding has a same evolution trend as the conventional sounding in dif-
ferent convective weather processes. Moreover, the characteristics of parameters of special sounding are
more significant than that of conventional sounding. Therefore it could give a more detailed description of
the atmospheric stratification in the convective weather process. Secondly, there has an obvious difference

of the parameters of special sounding in the process of various severe weather brewing and development,
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and it is significant especially during three to six hours before weather occurs. Thus the special sounding
has a clear sense to the short-term nowcasting of various severe weather. Thirdly, in most cases, special
sounding could show the evolution of the parameters before and after the severe weather occurs. Model
forecast sounding has a better performance, but the evolution of the parameters has a time difference with
the observations. The parameters of convectional sounding could not well capture the characteristics evolu-
tion during the process of severe weather because of the low temporal resolution. Fourthly, to the thermal
parameters, in most cases, there have similar values and the same trends between the model forecast
sounding and the special sounding. Therefore, it is needed to revise the quantitative thresholds of the vari-
ous parameters and then to summarize the screening criteria for severe weather discrimination, which can
be used in BJ-RUC forecast system to give the convective weather classification forecast.

Key words: special sounding, microwave radiometer, wind profiler, severe convective weather, BJ-RUC
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Table 1 Mean errors and correlation of physical parameters between special sounding and conventional sounding
02 i 08 I 14 B 20 Hf r
SRR MR FHRE MXARE FHRE MR FHiIRE MR PHRE HXLRK

CAPE/J » kg=! 82.1 0.76 26.1 0.75 20.3 0. 36 —112.2 0.71 —10.8 0. 66
K/C 7.5 0.71 9.5 0. 88 7.1 0.77 10.9 0.76 9.2 0.81
(T—Twse/C  —5.2 0.72 —6.3 0. 68 —6.3 0. 66 —5.0 0.73 —5.7 0.70
(T—Tu)ss0/ C 0.1 0.76 —3.6 0. 84 —3.8 0.72 —2.0 0.79 —2.5 0. 80
AT/ C —1.3 0.61 —0.2 0.71 1.8 0. 56 —0.6 0. 80 —0.2 0.70

Al /K —2.7 0. 64 —2.7 0.74 —1.4 0.55 —3.1 0. 70 —2.6 0.70
Zy/m —189.7 0.74 —47.6 0.79 —34.9 0.69 —65.3 0. 87 —76.1 0.82

Z 50 /m 60. 2 0.87 52.6 0. 88 297.0 0. 86 132.1 0.91 120. 4 0.90
Siow/1073 s71 1.0 0.65 0.2 0.82 0.2 0. 84 —0.1 0. 88 0.2 0. 80
PW/cm 0.5 0.89 0.6 0.95 1.0 0.90 0.8 0.91 0.7 0.92
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Table 2 Average maximum or minimum values of physical parameters for special and conventional

sounding in the day of hail, thunderstorm and short-term heavy rainfall occurring

— K EEZNA J I S T
LR AP R R FERP RS R PR =S
CAPE/] « kg™! 1012 1346 1307 1437 964 1513
K/C 31 42 29 43 34 46
Zy/m 4174 5303 4207 5489 4751 5833
Z - 3/m 7414 8764 7501 8812 8093 9200
(T—Ta)s00/ C 28.38 20 26. 60 21 26.56 18
Siow/107% 571 5.26 9.02 5.06 8.25 3.32 8.19
PW/cm 7.35 11. 40 7.65 12.18 10.0 14.70
A /K —9.86 —25.39 —8.93 —27.09 —11.52 —30. 87
(T—Tasso/ C 5 2 7 2 3 1
AT/C —28 —32 —29 —32 —25 —31

% CAPE K. ZyZ—20.CT—Ta)500 +Stow PW H H I KAH s Ase . (T— T ss0 AT 2 H Fe/IME
CAPE.K.Zy.Z 5 .(T—Tu) 500 Siow and PW represent maximum values in the day respectively; Al ,(T—Ty)gs50 AT represent

minimum values in the day
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Fig. 2 Evolutions of physical parameters of special sounding within 12 hours

prior to the occurrence of three kinds of severe weather

(a) CAPE(J « kg™'), (b) K index('C), (¢) temperature difference between 500 hPa and 850 hPa(C),

(d) difference of temperature and the dew-point temperature at 500 hPa( C), (e) difference of

temperature and the dew-point temperature at 850 hPa('C), (f) precipitable water(cm), (g) height

of 0 C layer(m), (h) height of —20 'C layer(m), and (i) low-level vertical wind shear(10* s~ ')
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Fig. 3

Evolutions of CAPE of three kinds of soundings in the different convective weather cases:

(a) and (b) hail, (¢) and (d) thunderstorm, (e) and (f) short-term heavy rainfall Cunit:J « kg™')
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