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Discriminating Cloud Area by Using L-Band Sounding Data
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Abstract L-band sounding data recorded from January 2008 to December 2009 and responding spatial and temporal
Cloudsat data are used to analyze the cumulative frequency distributions of relative humidity in and near clouds. It is
determined that the accuracy of cloud discrimination can reach 81% by setting the relative humidity threshold at 75%. In
addition, various thresholds of relative humidity for discriminating clouds are evaluated on the bases of bias score (BS)
and threat score (TS). By setting the relative humidity at 81%, the highest TS score of 0.66 is achieved. Moreover, relative
humidity thresholds at various heights are also analyzed on the bases of BS and TS. The results show that the relative
humidity threshold with the highest TS score among thresholds at the same cloud height decreases when the height
increases. The TS score of the discriminate cloud area at these thresholds at responding altitudes is higher than 0.6, and
the accuracy is more than 84%, which is significantly better result than that obtained by using a single relative humidity
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threshold for all heights. Finally, after optimizing these thresholds, a method of discriminating the cloud vertical structure

is proposed by using L-band sounding data.

Keywords L-band sounding, Cloud area, Bias score, Threat score
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Fig. 2 Cumulative frequency distribution of relative humidity in and out of cloud
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RRLEE MM RBUEEER | RRCEH MR SRR
0~15km  67% 80.0% | 5~6km 76% 92.7%
2~10km  73% 86.8% [ 6~7km 73% 84.9%
2~3km 79% 89.5% | 7~8km 75% 84.5%
3~4km 76% 91.8% | 8~9km 73% 84.4%
4~5km 79% 94.3% | 9~10km  56% 80.5%
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®3 TEEXTEBENZ X589 BS #1 TS ¥4
Table 3 BS and TS of cloud discrimination by different Relative Humidity (RH) thresholds
AN X Y z w NRGES P& A BS ¥4 TS ¥4y
70% 12056 1423 6002 32519 89.44% 10.56% 44.53% 0.746 0.619
71% 11966 1513 5683 32838 88.78% 11.22% 42.16% 0.764 0.624
72% 11896 1583 5334 33187 88.26% 11.74% 39.57% 0.782 0.632
73% 11804 1675 4995 33526 87.57% 12.43% 37.06% 0.802 0.639
74% 11670 1809 4667 33854 86.58% 13.42% 34.62% 0.825 0.643
75% 11553 1926 4346 34175 85.71% 14.29% 32.24% 0.848 0.648
76% 11433 2046 4062 34459 84.82% 15.18% 30.14% 0.87 0.652
7% 11341 2138 3859 34662 84.14% 15.86% 28.63% 0.887 0.654
78% 11236 2243 3657 34864 83.36% 16.64% 27.13% 0.905 0.656
79% 11138 2341 3483 35038 82.63% 17.37% 25.84% 0.922 0.657
80% 11051 2428 3312 35209 81.99% 18.01% 24.57% 0.938 0.658
81% 10958 2521 3123 35398 81.3% 18.7% 23.17% 0.957 0.66
82% 10754 2725 2930 35591 79.78% 20.22% 21.74% 0.985 0.655
83% 10523 2956 2686 35835 78.07% 21.93% 19.93% 1.02 0.651
84% 10305 3174 2442 36079 76.45% 23.55% 18.12% 1.057 0.647
85% 9978 3501 2217 36304 74.03% 25.97% 16.45% 1.105 0.636
86% 9622 3857 2041 36480 71.39% 28.61% 15.14% 1.156 0.62
87% 9233 4246 1849 36672 68.5% 31.5% 13.72% 1.216 0.602
88% 8863 4616 1706 36815 65.75% 34.25% 12.66% 1275 0.584
89% 8473 5006 1572 36949 62.86% 37.14% 11.66% 1.342 0.563
90% 7758 5721 1395 37126 57.56% 42.44% 10.35% 1.473 0.522
x4 FRESEMBEMEERERE BS TS iF59
Table 4 Thresholds of relative humidity and their BS and TS at different heights
% /km FEXHR I3 X Y z w A% EEES AR BS ¥4 TS 1¥43
2~3 85% 979 216 222 5083 81.92% 18.08% 18.58% 0.995 0.691
3~4 81% 1170 133 266 4931 89.79% 10.21% 20.41% 0.907 0.746
4~5 82% 1248 96 244 4912 92.86% 7.14% 18.15% 0.901 0.786
5~6 80% 1485 143 272 4600 91.22% 8.78% 16.71% 0.927 0.782
6~7 79% 1481 327 515 4177 81.91% 18.09% 28.48% 0.906 0.638
7~8 78% 1668 331 615 3886 83.44% 16.56% 30.77% 0.876 0.638
8~9 73% 1562 265 734 3939 85.5% 14.5% 40.18% 0.796 0.61
9~10 70% 1775 600 397 3728 74.74% 25.26% 16.72% 1.093 0.64
A 11368 2111 3265 35256 83.54% 15.67% 24.22% 0.92 0.675
2~10 81% 11368 2111 3265 35256 81.25% 18.75% 23.16% 0.958 0.66
1~2 91% 515 4316 422 547 54.96% 45.04% 58.38% 0.882 0.347
10~15 68% 1907 22650 2112 2331 47.45% 52.55% 58.0% 0.948 0.3
(EEIX MRS tH T TS VE s AR (. MRS, AR — Dtk . @
EEH: 0~1 km 5 5 Cloudsat 2 7 B 2 ikl T FUA A5 20 R AH R B B 2R -

R, PrElIXEAMESEE, LN IS5 1~2

“1223X H +87,
40X H +108,

Q<H<7.562)
(7.562<H<10)

km (1)
3.3 HEMRE RESRK

AR B E N 2~ 10 km 75 it g5 J5 184 i B
RIS, (HIELE 2~8 km Yo I BFAG EL A 2212,
8~ 10 km FARAR BH S, Ay CRAFAH I (5 {1 b oo i
BAHIESANE, TLLLL 8 km oA FRp Ho4 o4 W B %

X H O, Ak km, H ARG . I H
PLEI AR R 23514 0.8567 1 0.9796, $#
FELO%E 68 (1) AH R 5 1R R T 2, JLHE AR
83.71%, TS VP44 0.675, T KA B {EAH
Eb, WERGEFAN TS VPO ISAT N, EAZEAN K,
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Fig. 3 The comparison of radio sounding with Cloudsat satellite obser-

vation at ChiFeng station at 1400 BJT (Beijing Time) on 5 July 2008

MF 3. 4 afLUE SR WROS i (& i 25 FRR
7, 20100 FIrzs DX SR FH AR B2 A R 84%,
FHIWr 2 (ERG R 76.45%, TS P44 0.647;
DAL G T MER Rl 83.54 %; TS YF4r 4 0.675,
BT
35 HEMEESZHIMNENXR

h T DS 2 R BRI RN E R,
FAANR AT, I RS BB
LA = BB . B 4 251 T BL 65 AMEF=FIL
BCRIAME] 2~10 km = BEEAR IFEA, Geit 13301
25 AR I AU 23 A3 FOAS [ AR S S R = I
HURDATE . N ER YR, B8 2 AR A GG B N %
1T 100% (R8N 1%), fEA =, KA
WU E— /N T 100%; 17 UK A R v KT
100%, 7E—10°C B[V J& 100%~110%, —20°C I}
0 100%~120%. BT EASMNR R AR %, =5
HPAEARIAA S LRI, MK 4 TLUES], L3
B AT I 2 v A 6 B T AN AT AE 79% ~
105% G BEA, o T SZ0) 81%, Hor AT FE{E
89%~96% LA, TR 47%; SR KA
IAE 92%4k, 3X Ut BH Z5 45 2 A T FEE W 1) 158 22




KA B

Chinese Journal of Atmospheric Sciences

220

38 %
Vol. 38

20% 100%
18%t 190%
16% 180%
+:§+ 14% | 170%
ﬁ 129% | $=0.0121x°—0.7237x+13.511x +3.5416 " | 5004 ﬁ-
-
g 10% L R?=0.7784 150% =&
Z 8%t 140% &
= 1K
g 6% 130%
4%t 120%
I il
on.ﬂﬂﬂ.ﬂ RERENINANENARERERER HHH H.HH.H.I_I.I‘I()

79% 81% 83% 85% 87% 89% 91% 93% 95% 97% 99% 101%103% 105%
HIXHER R
I Z AR —— ZHIAPE  —— ZHBYRFAHRE R R G L

K4 2 ARG E B AT RN FHRH L R 25 B LA

Fig. 4 The frequency distribution of relative humidity in cloud and cloud existing frequency distribution under different relative humilities
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Table 5 Cumulative frequency distribution of relative

humidity in and out of cloud at different temperature
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