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Abstract: Based on the high-resolution data provided by FY-2F geostationary meteorological satellite from
May to September in 2015, the cloud-top physical characteristics, including the height of cloud top, cloud
top cooling rate (CTC), multi-channels differences, etc, were analyzed and compared from the stage of
convective initiation (CI) to the development phase in deep and shallow convections which were identified
by the temperature threshold method. The results indicate that the cloud-top physical characteristics in the
stage of CI in deep and shallow convections have the similar trend that the height of cloud top ascends
rapidly in a short time and CTC values decrease first and increase subsequently. The differences between
deep and shallow convections are as follows. The ascending height of deep convection cloud top can exceed

that of vapor layer, and vice versa. The CTC values of deep convection show even lower compared with
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that of shallow convection. Based on the differences of minimum CTC in the stage of CI in deep and shal-

low convections, the verified case demonstrates that using the differences of minimum CTC is capable of

judging whether CI could develop into deep convection on the basis of identified CI, and then early war-

ning could be worked out.

Key words: convective initiation, FY-2F satellite data, cloud top physical parameter, cloud top cooling

rate, deep convection, shallow convection
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Table 1 The times and areas of convection case

A1) i 8] /BT X 45}
1 20154E 8 A 7 H 16:30—18:30 25°~35°N,100°~125°E
2 201545 H 14 H 07:00—09:00 28°~30°N,109°~112°E
3 201545 f] 16 H 12:06—14:36 25°~27°N.117°~121°E
4 201547 A 6 A 14:30—17:00 23°~26°N,119°~123°E
5 2015 4E 5 f 14 H 13:00—16:00 21°~23°N.,108°~110°E
6 201545 H 14 H 00:30—02:30 28°~30°N,104°~107°E
7 201548 A 7 H 16:00—19:00 27°~29°N.109°~111°E
8 201549 H 6 H 19:00—21:30 23°~25°N,108°~110°E
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Table 2 Modified CI indicators and thresholds

Bk X0 A 53 4 A K.!f{ii/m !
1 10. 7 pm 55 iRAE <0
2 10. 7 orn 58 3 B I 18] 22 AL 3 <3
3 10.7 5 6.5 pm iR 2% —35~10
4 12.0 45 10.7 pm 2 2% —3~0
5 10.7 5 6.5 pum 57 i i A 1] 25 14 4 34 <3
6 12.0 5 10. 7 pm 5% 3L B ] 22 4L 25 >0




el

Jal S5 RN FY-2F DR 1 i 0RE 3 BT Xk 0 26 W B Y = T4 B A AR AIE 219

2 XA AR B Bz T P R AR 0 By

2.1 NMBIERRSH

AR DA F 05 ik RO H iy CT X S o 25 60 35
e — 2 i BB THE IR 5 B R B B
AL TR T AR P B 2RI
A CLL B e 7E CT R 5 8 b /5 250 B .
MR K FBERZBRIERE GBS R B E AR
GEMPBASE,2015) , RS H 5 — 1800 5 X5 1 Hl A
BRI A% % B I B HEAT HES U 1 25 %
Boe e iR YRR iz oo i s RARERIE R S
528 T A BT R JEAE AT LA A R SR IR N T
SEMRACRAEIN R B e Z M BR . Hy e HRERR 25 =26
A8 A ey CL, LA 2> PR35 2%

B la 201598 47 H 17 0f DE =K. AL

100 105 110 115 120 125°E

1 20154 8 H 7 HAHI 1(a) 17 B T A EI{R
K SATCAST R 5|t iy CT X I (4T 845 95)
(17 W =BG Cl X L @B M

()18 B (i (R0 R (L0450 SR
X 38 4 T8 AR

Fig. 1 Satellite images of Case 1 at various moments

(a) satellite image at 17.:00 BT
and CI areas identified by SATCAST (red) ;
(b) cloud pixel filtered CI region (red) at 17:00 BT;
(¢) convection areas of light (blue),

deep (red) at 18:00 BT 7 August 2015
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Fig. 2 The satellite images during the development of deep convection represented by

Case 3 at (a) 12:30 BT, (b) 13:00 BT, (¢) 13:30 BT and (d) 14:00 BT 16 May 2015
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Fig. 3 Observed precipitation distribution at (a) 08:00—12.:30 BT, and
(b) 12:30—14:30 BT 16 May 2015
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(a) 07:00—09:00 BT 14 May, Case 2; (b) 12:06—14:36 BT 16 May, Case 3;
(¢) 14:30—17:00 BT 6 July, Case 4; (d) 13:00—16:00 BT 14 May, Case 5

(upper/under dotted line: criterion of shallow/deep convection)
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Fig. 7 Same as Fig. 4, but for the two shallow convection cases in 2015
(a) 14 May, Case 6, (b) 7 August, Case 7
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