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Reliability Analysis of Quantitative Applications of Sounding Constructed
from Data Detected by Microwave Radiometer and Wind Profiler

WEI Dong, SUN Jisong, LLEI Lei, and YANG Bo

Beijing Meteorological Observatory, Beijing 100089

Abstract Using the conventional sounding data at Beijing meteorological station (ID: 54511) during May to
September in 2007 and 2008, the reliability of quantitative applications of the sounding constructed from the temper-
ature and humidity data detected by microwave radiometer and the wind data obtained by wind profiler (hereinafter

referred to as special sounding) at the same station was analyzed. Results showed that the special and conventional

WHRAH 2010-02-23 Y], 2011-09 - 10 BB E RS

BEMB ERAHZETE (K5 BHTLH GYHY200706004, [EZRHE SCHTRIBTE St iy i i 5 i % =0 B3 Al AL 7
#r” 2008 BAC37B01

EEEN B4R, B, 1980 FhiE, Bid, TR, EBAFRIIIUEIF. E-mail: wei_dong888@163. com



698 Climatic and Environmental Research

DR

sounding had a more consistent trend of any element, since the special sounding could effectively compensate for the
low temporal resolution of conventional sounding in qualitative analysis. But in the quantitative use, the different
performance of different elements should be paid attention to and the systematic bias should be revised. Firstly, the
error of humidity of microwave radiometer was greater, which resulted in the poor consistency and the greater value
of the dew-point temperature of special sounding, while the small mean error and the slightly high value of the tem-
peratures. The error of zonal wind detected by wind profiler increases as the height increases, but the error of me-
ridional wind is smaller. So, the temperature and wind profile had a better quantitative value relatively. Secondly,
the performance differencs of various elements and heights between conventional sounding and the special sounding
were very different. The consistency at 0800 LST and 2000 LST was better than that at 0200 LST and 1400 LST.
The average errors of dew-point temperature and zonal wind increased significantly as the altitude increasesd, but
those of the temperature and meridional wind had a little change. Finally, for the physical parameters calculated
from the two kinds of sounding, the most had a consistent trend between two kinds of sounding except the Richard-
son index and Af. » so they had a good qualitative value. However, for quantitative use, the error of the base ele-
ments must be considered. The humidity-related parameters had different degrees of error, such as CAPE (Convec-
tive Available Potential Energy), Af. (difference of pseudo-eguivalent potential temperature between 850 hpa and
500 hpa), K index, vertical gradient of humidity and the dew-point temperature difference. But, the parameters on-
ly related to the temperature or the low-level wind profile had high quantitative values because of the smaller abso-

lute errors, such as the vertical temperature gradient, 0 °C and —20 °C layer height, low-level vertical wind shear.
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Fig. 1 Correlations of (a) temperature, (b) dew-point temperature. (c) zonal wind, and (d) meridional wind between conventional

sounding and special sounding
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Table 1 Correlations of the 13 physical parameters between special sounding and the conventional sounding
CAPE K  (T—Tos0 (T—Tdso AT ATy Abse Zo A Stow Shid B By
028f  0.76  0.71 0.72 0.76 0.61  0.67  0.64  0.74  0.87  0.65  0.11  0.74  0.07
08Hf  0.75  0.88 0. 68 0. 84 0.71  0.58  0.74  0.79  0.88  0.82 0.8  0.3¢  0.12
148 0.36  0.77 0. 66 0.72 0.56  0.61 0.55  0.69 0.8 0.8  0.72  0.33  0.06
200 0.71  0.76 0.73 0.79 0.80  0.71 0.70  0.87  0.91 0.8  0.73  0.15  0.43
FE 0.66  0.81 0. 70 0. 80 0.70  0.66  0.70  0.82  0.90  0.80  0.72  0.20  0.19
2 FMRZYPESENTFMRERREASE
Table 2 Average errors and error percentage of physical parameters calculated from special sounding
02 08 i 14 B 20 i I
FHRZE REE PR REASL CPHRE REES PIRE REASL CPHRE REES
CAPE 82.1 16.1% 26.1 10. 6% 20.3 3.5% —112.2  —21.5%  —10.8 —2.5%
K 7.5 32.6% 9.5 68.5% 7.1 37.9% 10.9 71.2% 9.2 55.1%
(T—Ta)s00 —5.2  —27.9% —6.3  —31.3% —6.3  —25.9% —5.0 —26.2% —5.7 —28.1%
(T—Ta)ss0 0.1 0.7% —3.6 —27.1% —3.8  —36.0% —2.0 —15.8% —2.5  —21.0%
AT —1.3 5.1% —0.2 1.0% 1.8 —7.1% —0.6 2.4% —0.2 0.9%
ATy —4.0  —10.9% —2.4 —7.5% —4.3  —11.0% —2.3 —7.1% —3.0 —8.6%
A Ose —2.7 56.2% —2.7 —219.5% —1.4 60.4% —3.1 873.0% —2.6 283. 6%
Zs —189.7 —4.3%  —47.6 —1.2%  —34.9 —0.8% —65.3 —1.6% —76.1 —1.8%
A 60. 2 0.8% 52.6 0.7% 297.0 3.9% 132.1 1.8% 120. 4 1.6%
Stow 1.0 31.4% 0.2 6.0% 0.2 5.3% —0.1 —1.6% 0.2 7.0%
Stid —0.3  —13.4% —0.9  —29.0% —0.7  —25.0% —0.9 —27.1% —0.8  —25.6%
By 73.8 16.2% 57.9 30.8%  —46.9  —10.7% —388.2 —63.9% —103.5  —25.0%
B 1683. 9 472.8% 873.4 411.7%  1088.3 179. 6% 989. 1 197.6%  1088.5 274.7%
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