W44 % 99 1 A % Vol. 44 No. 9
20184 9 H METEOROLOGICAL MONTHLY September 2018

SR AT L R L 5L 2018, HETHEAE 8 TLAL AN b iE T E X R A BRI S [T ], 4 - 44(9) :1229-1236.

ETERSIEMN EETEZTNRNEMBRAR

&Y O EMmm om FY £ &8 Rk
I B SR K B L3 200030
2 LTI ERZERNA F A, E#E 200030

*

l

B E: 2% Mecikalski et al(2010a;2010b) 8 H (193 T GOES £ 81 TLAL 19 %] 3900 48 WU I 2 » 61 % b ¥ vl B2 2 0 3 K 4%
TEFE ST T 3 F 5 0 25 20 MR R 0 i 1k < T8 AL B0 9 0 v 6 3 4 A R B WA O . R T YR R T T R — WO R A
ABIHEAT T BT, IERE 2016 4E 7—8 JT I 12 YO BT AR SR AT T BRI B L 25 SR R BT O vR SR IR 45 1 6 A BE 62 AR 47 b i
PR 0] 26 2 B v 2 A AR AR AR AE I B 50 B e BB I 25 1 R AROC T A 12 YRR AR S b i s R T
P 11 YR TR ) 55 6F S A0 AE AT 93 5 T 29 30 min, {FLZ 56k R b 55 %0 it 2 B % 7 AT A — o R B .

KRR : L8 X W) A . MBO6 B i

hESES: Pis6 XEkFRERS: A DOI: 10.7519/j. issn. 1000-0526. 2018. 09. 011

Summer Convective Initiation Forecasting in Shanghai

Based on Himawari-8 Satellite

GUO Wei'? CUI Linli"* GU Wen'? WANG Chao'> MA Bingxin'"*
1 Shanghai Institute of Meteorological Science, Shanghai 200030
2 Shanghai Satellite Remote-Sensing and Application Centre, Shanghai 200030

Abstract; Referring to the method presented by Mecikalski et al (2010a; 2010b), which was based on
GOES satellite data to forecast convective initiation (CI), this paper proposes a method for forecasting
summer CI by using Himawari-8 satellite data in Shanghai. By this method, a specific convective weather
event, which occurred in Shanghai on 28 July 2016, is analyzed. Moreover, an experiment for forecasting
12 CI events in Shanghai during July — August of 2016 is implemented to validate the proposed method.
The results show that the development of convective cloud cluster can be well reflected by the indicators in
the method, and the interference caused by the edges of mature convective clouds can be eliminated. Of the
12 CI events, 11 are forecasted and the average lead time can be about 30 min. However, CI forecasting
may be missed by this method if convection is weak.

Key words: Himawari-8, convective initiation (CI), MB06, Shanghai

A b R A H X SR BAR O S B R (] 4, 2015

5 5 FHLTFERIE G . 20100 ¢ T 7 3 W0 I 1) fr 2 B K
LT DR I B 0 3 XTI 2 T IR T BB B I A e

I AT f S B iR OGS 9 SR AR R A TR BRI i AR A 3% B CE B X B, 2005) , 5 I 28 20 3 R 80 1S

% FUETH SRR 5L 4 (18ZR1434100) 4 7R X 38 K 4 B 45 00 W) 00 35 4 & VE 5 B (QYHZ201611) F1 I i 1 K 4 Ja B B 85 32 Wi H
(TD201803) 3t [ %% Bl
2017 4E 8 A 7 HUHEs 2018 4E 4 J1 13 HiB &R
H—AEE A, R NF RS TR BN 5. Email: guowei_0425@163. com



1230 A

% 5 44 %

G TR OB AT LAAT S0TR Ab i KWL B Rk A A I %o 3
WM A R H REEX & A & (mesoscale con-
vective complex, MCC) f 4= iy 52 — B0l DL R 434 4
J KB LRI T B BE (Maddox, 1981) , {H /2 i
TR AR B ML A ek O 12 45, 201 15 P AR
FIFGHER , 20125 5P 4, 2016 KK OBAE 2017) LA K
T T R e AN R 1 JRy B L R T TR A 6 AL
DA A B v 1 0 U 1Y K e G2 B B % i A T Y
J5 vk FE R 1 20 A 5 i R0 T BRI 1 5 2 (Mad-
dox,1981; Velasco and Fritsch, 1987 ; Machado et al,
19985 i 45, 1997 s 5= T 75 4% 5 2010 5 X HE 42 55
2012; F 357 4%, 2016) . X H o Maddox iz - 4
MCC 7Y 5 i AR B (RS T O 5 A T 58 R B AE AN
[Fi) 4y 2 5 R X 10 P s v 2 A BT 22 00 . AR
BN A% G 1 00 U7 12 0 S M ) 2 2 K e (O
2O HY R S T2 A I B RORE /0N | I ] ) B A A ) AR
X137 (convective initiation, CD , £ S 2 T2 Wl
FXF W Z AT, K &R e CRPFF R 2% 3
2014) ,

BE A G LRI 23 20 PE A 10 5 i O Y
B A4S A AT RS DRI CT T sg. CI
R RE S s 22385 ) R AR AR B — UG I 2 ey X
e RS R K = 35 dBz (Roberts and Rut-
ledge, 2003 ), Mecikalski and Bedka (2006 ),
Mecikalski et al (2010a; 2010b) 3@ i #F 5% GOES
(Geostationary Operational Environmental Satel-
lite) By AN [m] 3 1 1 ' 335 e AiE e H 5 00 = i G &
MESH T 25 CLRY AR IR H 8 (LUT
Bk MB06) B T GOES il 55 . 26 [ i 97 e
Kt T UWCI(The University of Wisconsin
Convective Initiation) 2 ¥, % & vk ] A 3 SF 3y
(box-average) # /&, LM [H] [A] & 2 15 min fY 4 18 5%
T EBARYGE R 7 250K B E AT A R A
B 8 i 3% CI(Sieglaff et al,2011), EES %
JJ & RDT (rapidly developing thunderstorms)
Bk % F MSG (Meteosat Second Generation) T &
FR95 A 18 0 B AR A X O A A T ) R T 5 R AR
F18 3 B2 B B A B L A 15 min gl BE 4 AL — Y U
Hiy DX 6T i e 0 AR AR A3 A T Il T 4R
(Morel et al,2002) . [ P 9 X5 3 B0 A= s D 3 4
F FY-2 R3]/ MTSAT R3] D&, X5 4%
(2012) M MTSAT T EHHE. RHET GOES TL
B MBO6 B8 12 %8 5t HE 3 b XA — YO It i R i A T

L 2 R AR 28 0 1B (R Y Y A8 2, MIBO6 1y U7
P 3E FH T v XY SO0 Y A ) T L X g A
A2 (2013) FH FY-2C X 849 # A8 i - 24 10
ovin O8I0 ) R P 8 00 250 A0 X — Y 5 %o A R Rk AR
753 A » 2 WY PR DX S 41 4 1 v IR ) 20 9 5 0 00 A
3] DL b A1l 2 2600 = AR R AL R AE . 2%
FAEAE(2014) F AT MTSAT %R 45 G at it i X 1Y
FBRAEBL X MBO6 553 (1 8 A4 AR 2k A7 18 2l IF XF
20062007 4F£ 5L HH DX 17 H Y X 3 9] 2E T4l
I HOR R INZ AR T GBS XS 1 h Y A8 X I 4
FEBR AT A R . TR (2012) BT FY-2C T2
BB AE UWCT 5k B il B X 57 HE b X — IR
SO0 R AR ) AR R AT TUE R 45 R AR BT ik
AT DL S50 X i XA 5 0 3 R T 30 min
.

B EIERR TR At 8 5 (Hima-
wari-8 , H8) 5 # 1Y) 4 17+ 2% 1E 13 1% 1 ( Advanced Hi-
mawari Imager, AHD) H A5 15 B [8) 45 ¥R 4 4 Al (X 35,
FHE I R GRS 55 .201652018) , BEAE AE 10 min P
SE A B AR H A R T I I R SR R JE
H8/AHI f& s i) EE@EE A5 M 0.46~13. 3 pm
f89 16 />3 38 o G o] UL DY FIUT £1 81 T8 4 B A 5 TE
TRV F] 0. 5~1 km, £L 40 (1 43 B 7] DLk
F 2 km, A LR R 4R & % CT% U8 i 0 i 41z 52 75 .
AKX S MB06 B3k, #3738 T 1 i b DX X i
BIAE 8 BE L IF 5 5 2016 4F 7—8 H g A M
CL AN WriZ 7 46 BT s F 1

1 BOR R Ts ik

1.1 DEMEEEHR

ASCH Y HS TREUE AR T H A% R E XK
REAE BTG T R HS JFR 3 B3 10 br F [ 441
. B BT T Yl E 4 o FEORAEE 0. 02° X
0. 02°, I3 B = DX S8t 17 5000 1 PF 2 R 07
JIT B B 308 0 IR RN A B A SR AR 1 R .

R T B UE X A A R A A L AR SOl T
g I £ i) KR 5 35 (31, 00702°N, 121, 8825°E) iy
HA RGN BOR & CT K AE 1Y B a) A fr &
S T R S R TR GEORE I T BE L R AR ) A BE R
1 km (5 IR 20 5 BT 38 BEORE 28 2o 4 1 R AT 5 75
F] 0.02°X0. 02°4F 28 2 B 0 8048 » IF #E 47 17 5 1) b



09 19 s

BT 8 T MW 1T 5 256 i 00 2E 4R 5 1231

Fe Ab B, kR (201 1) 48 MR E K B9 ik
[] 35 588 F — fBE K T 40 dBz. B2 76 52 Pl 55 4R
PR 30~35 dBz #:J Jay 0] it (9 F P4 G
TR PR TR+ 20095 bR B 0 55, 2011) o A SC PR
35 dBz A Xt 40 A 19 FIR A

®1 H8/AHIRRFEEIRE
Table 1 Spectral region and spatial
resolution of H8/AHI

LT bR /pm S BER /km
1 0.46 1
2 0.51 1
3 0. 64 0.5
4 0. 86 1
5 1.6 2
6 2.3 2
7 3.9 2
8 6.2 2
9 7.0 2
10 7.3 2
11 8.6 2
12 9.6 2
13 10.4 2
14 11.2 2
15 12.3 2
16 13.3 2
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Table 2 Summary of CI features
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Fig. 2 The CI results of MB06 algorithm (a) and the proposed algorithm in this paper (b)
at 04:00 UTC and radar reflectivity at 04:30 UTC (c) 28 July 2016

(Fig. 2a CI results based on MB06 algorithm overlaying radar image, Fig. 2b CI results based

on proposed algorithm overlaying radar image, Fig. 2c radar image when CI envents occur)

F3 FE2.8%7H22H06:30 UTC BRL R K ()07:03 UTC F ik I HF
Fig. 3 Same as Fig. 2, but for the forecasting result at 06:30 UTC and
radar reflectivity at 07:03 UTC 22 July 2016
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Fig. 4 Same as Fig. 2, but for the forecasting result at 04:30 UTC and
radar reflectivity at 05;04 UTC 13 July 2016
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S Table 3 Statistics of CI forecasting in Shanghai
from July to August 2016
T WX TR XTI A 0 $i 45 Hif
fif ] /UTC T4 it ] /UTC i 8] /min
7 H 13 H 05:04 7 H 13 H 04:30 34
7 H 22 H07:03 7 H 22 H 06:30 33
7 H 24 H 06:55 7 H 24 H 06:40 15
7H 24 H 07:34 7 H 24 H07:10 24
7H 26 H07:24 7H 26 H07:10 14
7 H 27 H 05:30 7 H 27 H 04:40 50
7 H 28 H 04:35 7 H 28 H 03:50 45
7H 29 H 04:59 7H 29 H 04:30 29
XA XA
70 ‘ _ fmE ‘ il ‘ 8 H 2 H 04:56 8 H 2 H 04:20 36
03:30 0350 04:10 04:30 04:50 S A 19 H 04.36 8 A 19 H 04.:00 36
I/ UTC 8 7 20 H 03.57 8 A 20 H 03.40 17
B 5 2016 4F 7 H 28 H i A H iy — KX 8 f1 23 H 05:45 i it —

T R AN [ X 9 R0 AR 4 A AR e ) 1A
Fig. 5 Sequence chart of different CI indicators
during one convective weather event

in Shanghai on 28 July 2016
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