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Abstract The ground-based multi-channels microwave radiometer can provide high temporal resolution profiles of the atmos-
pheric temperature, humidity and liquid water and has a potential application in investigating the formation and evolution of
cloud and fog weather events. However, the verification studies of the data retrieved from the multi-channels microwave radi-
ometer are few. In this paper. the reliability of the microwave radiometer was tested by contrasting the brightness temperature
simulated by the MonoRTM with that observed by the instrument. The temperature (T), water vapor density (p) and relative
humidity (RH) data retrieved from the Microwave Radiometer Profiles (MWRP) with 35 channels produced by the Radiomet-
rics Corporation were examined by the radiosonde data of 170 times in which 30 times are in fog periods covering the 11 fog e-
vents during 2009 — 2013 in northern China. The tethered balloon sounding and CloudSat cloud radar data were also used to ex-
amine the temperature and humidity profiles derived from MWRP for some typical fog events. The comparison of MWRP’s pro-
files with radiosonde soundings shows that the correlation between two observational methods in terms of temperature data was
higher than 0. 98, and that in water vapor density data reached more than 0. 95. The correlation between these two relative hu-
midity data was much lower, only about 0. 67. In the error analysis of the overall samples, T retrieved from MWRP was lower
about 3C than that from radiosonde sounding, the mean root mean square error (E) of p was less than 1 g/m*, and RH from
MWRP was larger than that from radiosonde sounding between the height of 1 and 7 km. The mean E of RH was 18% for o-
verall samples and 23% for foggy samples. The comparison of profiles between the tethered balloon soundings and MWRP
shows that the retrieved T from MWRP was also lower than that by tethered balloon, but both were in good agreement in indi-
cating the development and evolution of fog events. The high RH at upper-levels retrieved from MWRP was relevant to the
clouds as shown by the cloud radar data from CloudSat.
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Fig.1 Comparison between the brightness temperature simulated by MonoRTM Tgs and
the brightness temperature observed by MWRP MP-3069A Ty

(a. at 8 water vapor frequencies, b. at 14 oxygen frequencies)
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Table 1 The date and time of fog occurrence and
duration and the corresponding MWRP

models with 3055 marked by * and 3069 for all the
other for the 11 foggy processes

MW TF- iy b [ FREE T A (h)
1 20114 12 A 1 H 22 i~ 134
2 2010 4 9 A 15 H 17 it 24
3 2011 4¢ 10 A 30 H 06 i} 48
4 2012 4£ 10 A 26 H 02 if 31
5 2012 4F 12 A 12 H 00 it 120
6 2012 4E 12 A 20 H 14 #f 13
7 2012 4 12 A 28 H 01 if 13
8 20134 1 A 11 H 00 i 110
9 2013 4F 1 A 19 H 19 it 35
10 2013 4 1 A 22 H 22 #f 17
11 20134 1 A 27 H 18 i} 78
U AT 3055, JE A 3069
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Table 2 The date and time of the overall samples and foggy samples
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Fig.3 Comparisons of the error analysis between the microwave radiometer and radiosonde

soundings profiles. (a), (c¢) and (e) are bias B (soild) and root mean square error E

(dashed) of T, p and RH, respectively from the overall samples. (b), (d) and (f) are

the same as (a), (c¢) and (e) but for the data from the foggy samples
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Fig. 4 Comparisons between the tethered balloon and radiometric soundings profiles.

(a) and (b) are temporal variations of T and RH from the tethered balloon sounding,

respectively. (c¢) and (d) are those of T and RH derived from MWRP, respectively
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Fig. 5 Correlation and error analysis between the tethered balloon and radiometric soundings.

(a) and (b) are the correlation of T and RH , respectively. (c) is bias B (soild) and root mean

square error E (dashed) of T; and, (d) is bias B (soild) and root mean square error E (dashed) of RH
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Fig. 6 Time-height distributions of RH from MWRP MP-3069A on 27 — 29 December 2012
(The observation site at 39. 95°N , 116. 33°E)
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