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Abstract The characteristics of MCC(mesoscale convective complex) from convective initiation to mature

stage over Sichuan Basin in 2018, were analyzed by the high-frequency FY-4A data. The results indicated that
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the area of MCC convective cloud increased at a rate of 0~50 pixels per 15min at the convective-initiation
stage and 150~200 pixels per 15min at the mature stage respectively, and finally reached about 7,000 ~
10,000 pixels. The maximum area of temperature gradient is located on the side of the low-level inflow zone at
the convective-initiation stage, which concentrated near the 240K contour with the most abundant texture in
the cloud top, with the maximum value of 30~40, and it basically disappears at the mature stage. The
variation of the minimum IR1(infrared radiation 1 channel) and IR3 (water vapor channel) at the
convective-initiation and mature stage are consistent, both of which rapidly decrease to 190K at the
convective-initiation stage, while the minimum value remains basically unchanged at the mature stage. The
distribution patterns of CTC (IR1) (cloud top cooling rate) and CTC (IR3) are also similar. The significant
CTC , which is closed the 240K on the side of the low-level inflow zone, reaches -40K/15min at the
convective-initiation stage, but it remain stable from -25K to -10K per 15min at the mature stage. The
maximum BTD(brightness temperature difference) is 6~10 K at the convective-initiation stage and 0~6 K at
the mature stage. Additional, CTC(BTD) in the low-level inflow zone is the most drastic at the

convective-initiation stage, while it is remain steady at the mature stage.
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Table 1 The convective initiation and mature stage of the 2018 MCC cases
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Fig.1 The temporal variation of MCC area (a) and its variability (b), heavy rainfall stations (c). The vertical line is the dividing

time between convection initiation and mature stages
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Fig.2 The fitting curve of the cloud area of MCC.
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Fig.3 The cloud top brightness temperature (shades area, unit: K), temperature gradient (contour line, blue line is 30, red line is

40, unit: “C) and 850hPa wind in the convective initiation and mature stage. case 1(al. a2), case 2(b1. b2), case 3(cl. c2), case
4(d1. d2)
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Fig.4 The variation of cloud top minimum IR1and IR3 (unit: K) over time in MCC cases. The vertical line is the dividing line

between convection initiation and mature stages. case 1(a),case 2(b), case 3(c), case 4(d)
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Fig.5 The cloud top brightness temperature (contour line, unit: K) and cooling rate (shades area, units: K/15min) in the convective

initiation and mature stage. case 1(al. a2), case 2(b1. b2), case 3(cl. c2), case 4(d1. d2)
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Fig.6 Same as Fig.5, but for IR3
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Fig.7 The cloud top brightness temperature (contour line, unit: K) and BTD (shades area, units: K) in the convective initiation and
mature stage. case 1(al. a2), case 2(b1. b2), case 3(cl. c2), case 4(d1. d2)
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Fig.8 The temporal variation of BTD (unit: K) in MCC cases. case 1(a),case 2(b), case 3(c), case 4(d)
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Fig.9 A& 5, {HJy BTD
Fig.9 Same as Fig.5, but for BTD
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TARBAGX M, PEIRAIE-40K/ 15min; BN B IR XL 240K SFME4k, FRIRIEEEEUD, CTC1H
Wik F % -25~-10 K/15min.

(5) MCC EAMZ XA R AR B BID IE FUE X 4 FRERFEA S 221K SHLE A, HAME 5N
6~ 10K fil 0~6K. LM BAREATLX 1 CTC (BTD) AL RIZ, & 15~20K/15min 2%,

ASCAERT NBR TSR b, B0 T MCC 2= TSl B B o BFii i R 22 DA 2= T I 2 S 3
I, —E R LI T L EARE, 7RV S S B ISR B R S (B TR L B A
X IR AN RGN, XK R AR EE A e, BN TR, o850 E A 1
B 2 MIIIGIE X e .
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Fig.7 The cloud top brightness temperature (contour line, unit: K) and BTD (shades area, units: K) in the convective initiation and
mature stage. case 1(al. a2), case 2(b1. b2), case 3(cl. c2), case 4(d1. d2)
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