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Study of Convective Cloud Identification
Based on H,O/IRW Observation
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Abstract: Satellite observation and radiation transfer analysis have proved that the infrared water vapor of
convective cloud cluster and window band brightness temperature difference (BTD) (H, O, IRW) have sig-
nificant features, which means BTD can be used to identify the convection clouds. The global convection
diagnostic (GCD) algorithm based on the BTD characteristics of convective cloud cluster, can detect con-
vective cloud cluster by establishing a single BTD threshold, but it can not further quantify the intensity of
convective clouds. Using FY-2G VISSR infrared observations and CINRAD CAR radar observation data,
we did the comparative study, and the results show that BTD/CAR has a good linear positive correlation,
which shows BTD can be used not only to identify the presence of convective clouds, but also to further
quantify the intensity of convective cloud cluster. The BTD is a factor for convective cloud recognition su-
perior to the single IRW brightness temperature method. Based on the BTD/CAR relationship, radar echo
intensity thresholds can be transferred into the corresponding BTD threshold. These BTD thresholds can
be used to identify and differentiate intensity of convective cloud by using of geostationary satellite infrared
water vapor and window band observation.
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B S A 2 0 1 4 Ak 4 3 52 B K A 6 1 T
o RS BT EEERR D EAL R ER B R T
214 HoO 5 IRW 38 35 . PN b gl 304 g 4 BROGH i i1
| Z& 4t (global convection diagnostic, GCD), %5
T GCD 553 51 H A1 b 56 0 25 56 DA vl 15 D00 450 43 X6
GCD Jy ik #4147 7 H L % K 5. Kessinger et al
(2008) A & Donovan et al (2008) £ Mosher GCD
VR FE A 1 3G 0 2 100 (cloud top height, CTHD
HEGEWD =S BRI EARRE 7. 5
TRMM PR 5 ¢ 7 3k 217 % Ho 45 R 2o . B0 iy
GCD FEiRBI X 5 PR 58 [ X A7 A Bk 5] 70 %
PL I . Bedka et al(2010)fF 5% T a0 X i X 48, MO-
DIS /KI5 % X BTD %54, A& IA S & bR % %t
BTD HA — &M, T /& Bedka $& Hi — U8 i1 506
i OT I J5 i %07 AU T IRW 553 SO
JE 945 6 B R AR TR i 2 TR AR E AT OT
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7.3 B2 3.5~4.0 pm, AL 10 Bit, BT 855 B
KK 5 km, AWM FY-2G #1EXEL DAL
b 5 7 EARAL B VISSR NOM b FR 4% 52 B4 4
HrIR1 AT IR3 £L4MEE . ff T H B NOM — 08
0t A A5 3 Ao 7 A 2 0K ORI 5 1 2 e i A R
A R ST X3 7R i s 4 S 2 L

FY2-VISSR %4 = B 4b AL 5 Hy .

(D Jn#k FY2 NOM VISSR L1 %4 S 4 fi
LB SO



56

A SCAG A - T 2T AN T XS ARV T 6 IR 2 R 5 i TS 817

(2) $F2H VISSR IR1(H, O) #1 IR3(IRW) i 4 |

(3) I IRTVIR3 JE bR 2% 58 0B & A A
BT1.BT3,

(4) A LA KRS i X T8 5 i 22 B 4R
H,O-IRW,

(5) i 6 22 X 5T U0 B4l . 4% FY2 204h 58 i
FHEEAF AL B RN 0. 0571 GLL MA% A% S50 .

1.2 CINRAD

A A CINRAD ik %k, CINRAD JtAy
S C WA Be-L Al AL S, Ho CINRAD SA AU Al
SB Bl Z % 8 KA H ik 5 £ E Ry WSR-88D 11 45 14
FHNE FH 3R T 1 52 4 A ) 5 2 F T AR I i o XL
VLS8R VR AT 3T S8R B VAT 9 R R L A A A )
Tk (AT/NAE 201D, TR Bl £ 2ok H CMACast
IHEBEREMERZILEL T OB ET S,
CMACast ¥ #8873k % B (DOR) H st 8% 20 2
Filr 22 30 86 ol 3R Sl 7 o L R A R A S A R
R EAREEE V A % CRUBIE T ET 1 H R
SPRASIK G VIL P38 55 5 A7 & R CAPPI
DL R H At 4 530 R A RN KAF L . A SO A &
F 5t R4 T A E R CAR 72 8 % ST R B
K53 By 1 ko, IF[R] 43 BE 485 6 min, 7] DL %
S B L 2 [T X 97 i

SR TR e A Ti) 2K 000 5 AT 6 B A 5
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Fig.1 FY-2G VISSR IR3 (a, unit; K) and radar CAPPI image (b,
unit: dBz) on 21 April 2017
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DL b B K2 T B 7K RE T 1 X 2 AT (] 95 5 A
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Fig. 2 Cloud cluster observation of a squall in South China on 21 April 2017
(a) BTD/CAR scatter plot, (b) IRW/CAR scatter plot
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