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Using FY-2C High Temporal Resolution Regional Scan Data to Monitor
Strong Convective Cloud
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Abstract The FY-2C geostationary satellite performed its first rapid regional scan test in 2011, yielding high temporal
resolution data. The mean observation frequency is about 10 min. Observational test data were used to analyze a strong
convective cloud development process that appeared on June 28-29, 2011, in Guangdong Province. The results show that
the parameter difference between high-frequency observations can be used to monitor the initial development of
convective clouds. The parameters can be selected as the brightness temperature at the infrared window channel and the
brightness temperature difference between the infrared window channel and water vapor channel. At the initial phase of
convective cloud formation, the cloud top first appeared strong cooling at the infrared window channel. Then, the
brightness temperature difference between the infrared window and water vapor channels decreased, demonstrating that
the height of the cloud top developed considerably. Accompanied by the development of convective clouds, the minimum
brightness temperature continued to decrease, and the number of cold cloud pixels increased gradually, indicating that the
cloud continued to develop. Hourly precipitation data at the surface are classified into three levels: smaller than 5 mm,
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between 5 mm and 10 mm, and larger than 10 mm. According to the different precipitation levels, the statistical
distribution of the brightness temperature in the infrared window channel was analyzed. The results show that the cold
cloud top is the main property producing strong precipitation during a strong convective cloud process. The colder the
cloud top is, the stronger the precipitation is that appears on the surface. A Hovmoller diagram is used to show the
evolving properties of the cloud cold core in high-frequency observation mode. Combined with hourly precipitation data,
it can show good agreement between the location of the cold cloud core and the center of maximum precipitation.
Because there are six observations during 1 h during the high-frequency rapid regional scan, the standard deviation in the
brightness temperature is calculated. A smaller standard deviation in the brightness temperature during 1 h indicates fewer
changes in the cloud top properties. When heavy precipitation appears on the surface, the cloud not only has a colder top
temperature, but also the colder cloud top should remain for a certain time period. On the basis of the above analysis, a

high-frequency rapid regional scan can capture the features of evolving convective cloud properties, providing
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technological support to forecast the initial stages of a convective cloud mass.
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27O_(a) o = June 28 16:01 e June 28 16:10
A June 28 16:23 v June 28 16:32
0l Bat ? 2 ¢Junc281641 <«Junc 28 16:50
*s ‘: » June 28 17:03
[ J
250 § i
g ‘!‘ §i
s 0 it !
m ts » .
2309 B g1 £ 4 H
3 3
220 '3 L ¢ g
>
2101 !
200 T T T T T 1
0 5 10 15 20 25

10-min precipitation (mm)

= June 28 21:03 e June 28 21:12

27018 © A June 28 21221 v June 28 21:30
¢ June 28 21:43 « June 28 21:52
2603 ;i :.June2822:01
[ ]
250 LA 2N DY
~~ . A
% 2401 ‘{' oIF .
& 4
CIPETEL | LAOANR SR
T ¢
220 ;;’ NN
2104 ' i
< ]
2004 ';;;‘l > h ]

0 5 10 15 20 25 30
10-min precipitation (mm)

Bl 7 LL6 H 28 H 16:00 F121:00 Jy 5l i W4FIE 55 55 10 2RI irsal 5 10 2380 -5 80—/ NP3 R BE 10 208011 7 W FY-2C T WA 4 1

T S R0 N

Fig. 7 The scatter diagram between the 10-minute precipitation in one hour and brightness temperature at infrared channel 1 of FY-2C one hour before

28 H 16 1 (& 7a) F121 1 (B 7b) Afil, 27
FEIERUEEE 1A 10 20 B0 sk 2110 2B & 5
HI—/INNF PR R 10 23801 FY-2C 241
Ah 1 T IE SRR PR YOG R B, Wil 7a ARERT
16:10 Hufm WM P 10 /38 ELS 16:01. 16:10.

16:23. 16:32. 16:41. 16:50 A1 17:03 -EASW Ik
RIP) FY-2C 2040 1l saild R voC R . K 7
ALAD, T NI, 2 T e ) Rk 2 A1
I, 200 K F) 260 K ¥4 . 24 i H AR T
i, DM 2 TR 2, R 2 g e
R PRI B s T FRLR A R PE . =TT
ZIAN 1 JBIESSIE ST 10 2> BhBR /K 8] 5¢ & 1 B
A I M T K BB K, 2 TG carsh 1

SR PRt g (A8
F1 IHEKESEMEREMEXROEETS L

Table 1 The sample percent of the statistic relationship
between precipitation and brightness temperature at FY-2C

infrared channel 1

NI R TSR A e JINI P s T
N AR B Fe/IMELTB) R ZE /K FRUETT 25K
x93 0~5 5~10 10~15 0~2 2~4 4~6
0~5 mm 39.3% 30.5% 13.2% 40.9% 28.8% 13.5%
5~10 mm 48.1% 28.5% 10.6% 502% 27.1% 10.6%
>10 mm 50.3% 25.2% 8.6% 52.6% 23.1% 8.6%
5 Ihgg
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A DX I 4 110 v IR T 70 7 20 00 0 A 2] DA B B
T2 = R SR AR REAE -

(D) FEXR = IR, =BG e
BB A R B, 204 METE 5 KV TE Sl 224
B, RAE = TAEAWT T fERE = A R R,
= PR s e A B K, = B KiRg ot
PN EOA G, R = AR R .

(2) WM PR B A RIS, AN B
IKEEGL, St it AR AMEIE 1 LR AT,
G SRR, AR REAK T, A aTE AR
R K A R BURRAE, MU B B RO, =T
HBAK . A Hovmoller 204, nl i 7R =
B A I R SR SPIR DL 2= A A 44T
BN B K AR B S, P AN K K X I
= P A BT B IR G . R 1 /N
6 UOWMIM =TS, vHE /NS = Tl A 7
75, BOG/NIFRY R, alHEE AR R, TR
T HmEAAMIREF RS, (R =B ook B —E s
SETE. R 10 20 Bht i B K TRk, Il mge
HI 1 /NI F34 10 2300l il [a) 5 () vaq ) 8] 43 2%
R EDUIECE , AR KR AR, 2T
B TC e R BUE RS, SR 4ERHIRIEIRGS
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AR IARE . AT, R R AR FR AL
AP A 2 AT A 25

F T s N 23 S 4 4 00 Ak Ak T By
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