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Abstract: A brief review of geostationary satellite-based convective initiation (CI) including the cloud clus-
ters (CC) identification, the CC tracking technique, the multi-spectral cloud-top properties of CI, the de-
termination of likelihood for CI and some conclusions are presented. Studies indicate that CI may predict
the rain storms more early than ground-based radar by choosing carefully the sensitive channels, bands
combinations and temporal trends, showing its application potentials for nowcasting forecasts. The know-
ing CI algorithms basically involve three parts: target identification, tracking technique and CI likelihood
detection. The operational algorithms are similar approaches but something different. For example, the
Rapidly Developing Thunderstorms algorithm (RDT) considers the vertical cross-section of cloud systems
while the tracking algorithm is mainly built on the overlapping between cells according to their move and
speed. The Forecasting and Tracking the Evolution of Cloud Clusters (ForTraCC) technique concerns ac-

tive convective systems, presenting the tracking situation including merges and splitting and displaing the
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ability to forecast the MCS trajectory. The GOES-R CI algorithm aims for the next generation satellite’s
sounding and observing, using a series of spectral and temporal thresholds to identify CI. While the Uni-
versity of Wisconsin Convective Initiation (UWCID) algorithm utilizes a box-averaged approach to monitor
cloud-top cooling rates of CI. This approach is computationally inexpensive and easily provide to engineer-
ing. With some new payloads ongoing launch and more powerful detection abilities, more and more satel-
lite data will be introduced to identify convective cells. Also, computer technique progress will help to

solve the complicated problems which may appear in the process of convective tracking, these efforts will

improve the accuracy of CI products.

Key words: geostationary satellite, convective initiation, review

51 5

AT o RURE R AR G AR () LUK
R A T 4 55 9 PR R UM L il 3 AT —
SE ) RARBE IR GIE B 5T B O & g . K 2 ik
AAERARE Z G b 5000 A 1 H B 30 3t IXC 0 4 T
=R I B XU A = 8 S XU BE 2 5
t A R ARSLARES IR = B R 55 . TE
M 55 i 3 TR s o0 a3k 28 rp ROBE X I 2R 46 1 2 R T3
A AR IO B2 BB AR 10 TR A A i il 55
K 22 S A AR B Y K R D [l 3 3 i fige g K 2
2R o PR AR R T I P PR A SRR R 1 Bt
B 2 L R o i 3 PR AR ) DG A )

LRI H RUBE X U 28 6 1) AT ) R 22 4 P A
BIF 58 0 43 B RSN ik 32 B TE B T 1) 1A 73 FT A1 3 2R
B, DHEAR ML S R T S 4 T AR AE , A0
PR R R BOIR O | LS B | R 4
RAFEEE A RZE RAUKRE B AR MRS
G R B ARG AR R NI A A AR B
B & fF (Lauwaet et al, 2009; Chagnon et al, 2010;
Letkewicz et al,2010; Lewis et al,2010; 7 75 5 &,
2010;32 £ 2, 2010; Adler et al,2011; Rasmus-
sen et al, 2011 ;B 4£,2011; F 24,2011 ; Bentley
et al,2012; Moore et al,2012;Zhang et al,2012;J7
P, 20125 PNAR AN 55, 20125 FRGE, 20125 R 0505
8,2012), —HX A S Z 5 = A SRR &
i KA m AR Z R P R GRS IR S
22 [E] P R B FH A5 D) X O 3 B RE R Rk, B R i
BT B R

R S5 TR WX A — . 3k
IR Ay B[] 43 9 238 v o ORI R B K. BRI T
B SEX R R Z BN B  a i o X

T FRAG 25 1 A W 2 Bk i b FLs A8 i . I R A OF
FEHFE— 2 Gl A T B = B = TR B = X
Bl S 2 DX T AR ) B 1B 28 4k L 25 Tl B S 2= T B8 1Y)
I 8] 42 £ ok i o b il A VKRR L 5% TS5 XA = AT YRR
IF FYE A8 oF B (9K SR 4%, 2004 ; Fang et al, 2006)
A ORI Ty T Y £33 SCEEARL AN D, QAR B AR 55 (2002)
J7 57 LA (2006) | 2R 45 (2008) (P i (2011) Fil
8 55 4 (201 1) Y SCEE S 957 I b RUBE X A A R 2K 1
A R 5 % T 2 AT A A R 4 A TR O[] A A R
(BN o IF 25 43 A 1 289 24 0B 5 2 285 380 A i R
JE AR L 5 BB A AH B L B 2 O B E R A
AR S5 R FIAIL 5T 5 A7 A 2R

X I TR T 5 e 2 SR TR S0 R ) R 4 of
Uit RE K SR A I e 4 23 U U K R 48 3 k5 e X
Uit 14 A= i Sk R il i T, Ok i 1) A i S — AT R )
R A R AT T2 B Be (Maddox, 1980) il
XF UL AR B T ik R 1 IR AR 2 OF R B A
2010; 3 W4, 2010; Burrows, 2011; Wang et
al, 20115 HF 24,2011 FEZ5%,20110), HLHA & J
ORI 2011, B HT A 1k X H T @598 2 A 58
A0, BRI V2 58 10 B R 2 00T R R R0 LA B
BRI R G SO A i B T Y = TRURRAE O T 5
Z2.1997; Qin et al,2004;Delgado et al,2008),

Bl A TR B R R 1 AN W e N A )
ARSI E O ATRE . AR R L B 58 X 3 ) A= (con-
vective initiation, fAj K CI) B9 BF 55t I 1 T % A 38
MR . CT R E U2 TR 2 B b % 238 3 RS
IR — YR B X 25 77 AR i S 3 =35 dBz
M) 1% 76 (Roberts et al,2003), CI % AR 4% 0 &4
Mrxf iz sl . iz sl oo K8 N . = Tk
JE ) SRR R & ARSI 28 SE B, Bl il it 2
JCIE LR G 73 A BOR HEAT AT DT 4l $2 2 ) A A %)
Wi o CTAFREAR 78 70 A F e 1k TR TR v I ) A5



1

BT A R Ok G TR M A X O ) B 0 9

YR B LI I 34 S 0 PR R 18 3L o T B b TR A
L e KT AR At . DT 3K ) i 3 T R H Y
TR 4 X5 3t 5 A L I e 7 56 2 L R TS CT ALY 3
AR GBI & T 0~1 h RL 9] 4R
PN EE, 14 )38 72 i (Harris et al, 20105 Mecikalski et
al,2010a;2010b;2010c¢; Mecikalski et al, 2012), [d]
FE TG B 2 e i AR 1Y RE

AR SO T A R A R IR A TR I L i A
WF5E C1 B N Sh T BIF 5 45 0 Rk Jie g 47 1) 2 25
LW RO E AR TR LGB B ROR A R i R
A PR b 32— S i 0 B 1 SRR R SR 4

1 X H bRLAR

XLz B TR R O v R (e . (R
1 — T de i P [ N 2 A 7 B 1Y AR 40 0 7 1
BRI T H bR A 522 0 B R A AR )R

Xof TP LL AP T L 5 R AT £ Ah S R B
A R BE A3 245 2% B {H (Inoue et al, 2006) A
PR B (Maddox . 1980) Il B B2 {8 (3 % 5 55 -
1997) 45 . Horp I RE B T 067 BR324
T o B VA B R A ME AL Qe o — A& B 1
. BTN H AR Z= M 2 5 R
19 L PR 6 5 A B S — B AR IfE . Maddox (1980
1981) fe 42 A il MCC i SR HI TBB<C241 K Fi
#E LG » Miller £ (1991) . Mapes £ (1993) 1 Laing
4 (1993a;1993b) AR R ) TR UAY B fE . MAF5E
AL G LA - Z2 5040 Hh 5 I B B A 240~ 250
K(Machado et al,1998) Z [a] , (H L A K T > &
TS K B 2 240 K DL R, 40 Laing 4
(2011 AN IR 233 K BEHIPUE BR B9 XS 0 T Vila 55
(2008) I & 1Y X ¥t 2= F4lk A1 38 BR 5% 2 ForTraCC
(The Forecasting and Tracking the Evolution of
Cloud Clusters) % T 235 K py AR RE. £ H
P TR A5 (1997) 1) 5 Ut g (L 1o B B0 0 3 57 1
(B A5 KT S AL P8 27 50 AR ok 552 B 3 0 O 2 A A AR
Sl 5 B 55 A5 (2008) i A0 B TLARE o BT X o R AR R
Jeg i A v 2 TS R A AR LA R 25 45 Rk ) 3
AR AL R A BT R = RRAE . KB K OB SF (2007
20083201 1) FIAR 7 75 45 (2009) [ VF £ 36 F 5B X 37 43
A5 19 58 7T AR H 32 2K 4 02 2040 52 AR T
—52°C RPN X I = . WG (2010) [F AR
LLAbSE IR AR T — 52 °C 1 2R X U AR E . R IR 55

(OISR —32 CL TR BIE T T REM
= P SR IOk AT X it 2 P AR AR

BR 1 BR OGS A 4 21 A0 B B ) R DT ¥R 2 A L e
A SRR kL T T 2 00 R BORME
Ry FIEAAE o AT #E T 4F (2008) 43 A MODIS %5}
Xof 5 X i 2z AT AR I £ R B 2 3, MODIS = 8] 1
= IR R T IR G S R 2B S A
LA SRR LA IR S 1 450 5 = KR A
— B XTI AR . T HAE (2008) FIHT NOAA LA
AMSU-B /K 518 38 52 i 22 52 B 1 X0 30 i 2z
TR 2 5 . 2R R 55 (2010) R T IR R
TR B LA 20615 4 22 5 5 R A i = T 6 &
I ok e 48 R AR IR R I s T A R A L O
Xof 56 R AR AT T Ak B, DA S BT TR s T B R
Tz A . R HE 22 45 (2012) SR F A i 0 it R
H 7 T = AR . 2RI ZE 46 (2005) $& 4 1 — Fil
V7 FH 2 5 /N 5 728 4 N EL A0 TR 2 1] rh 4 BRON U 2 ]
AL BT v . B IE L 4 ad Gauss o6 B 1 5 . 73
B —ZH 5 2 SR VE AR Y 3% S /DN ik eR 5 ) X 4H
ANBBE ST T 2 P 0N i R OB L AR B T B
Pt b7 R SR IS B = € N SRS DO i N W ]
HEYI R L R HAF F TRMM ( Tropical Rainfall
Measuring Mission) LA 1) LIS(Lightning Imaging
Sensor) FR A X Y 3 B R B, 78 98 X0 I 2= T
o BE A 2 Y KR A 22 L NI DL L TN R AR
UCER A5 25 I T8 0 22t ) 6 A RE S 2400 20 AN 2 2] (fif
v KA. 2007) Rt TN IR 7 3 RLREAE N Al B 07
o TR o R R0 L 0 3 R A 2 0k TiE 5 B S ik
XTI 2 TAH 25 19 %5 fiE (Mohr et al, 1996), Yeh 4
(1990) i 1] J 134 bz e £ i A BB 17 AN [] 3 6
(18~183 GHaz) [ L4 i 5%l » 25 R o UKOK B iR
B e AL A S T 250 RUEE J3 A1 % e IO I Y
AL SR B E L AE 92 F 181 GHz BB i 1) 148
¥ Sl KR b AR B = a5 R R U

TE 580 AR TT 2 B (B A A 41 A 2 1 L R
MA % DRI %4140 EUMETSAT (European Or-
ganization for the Exploitation of Meteorological
Satellites) SAF (Satellite Application Facilities) |
JF & #) RDT (Rapid Development Thunderstorm)
4 (Morel et al, 20005 2002) , H K 3 21 4 3 18 1
(BRI TE 10 U 2 M A 2 BT 1) b e R R AL
KR BIERN EE, B 1 & RDT % 31 583 R
p=N G 82 A R N i = T NS N e



10 A

% 5540 %

X i A e o — AR T AR () {F Bl of Tower %
1\ Tower# 2, Tower # 3 il Tower 4, 5 pk il it
5 AN PR ZER PR B AR « (1) T oo I ¥4 TR BEL
B — 55 C 5 (2) T o X8 0 LI 9 0
S4B — 10~ 5'C 5 (3) AT 4 %% 3t 2 P 16 7 1 J7
l6] b A A (L B F N 1C 5 (D AT e A
o 2 A (460 90 325 000 /D9 B 25— O

ANLLAMBEIC RN . W LA b 5 AN 1] A Wi
LS A I G B o S R I O R N AN N 7
J& Tower# 1. Tower # 2+ # 3 fl Tower# 4, A] A
Bk, Tower 22 i TAWE L AT wwe 1 BIE 2514
PN A5 Tower # 3 5 J& T[] — X Wik .

ST LT
5L
i 5 4

Tower#4

Bl 1 RDT Xy il 5] 0y s i
Fig.1 Diagram illustration of RDT cell definition

VAT W AR AL 2 P 8 SR T 5 D T S 215 Bt
BRI 2R = e i B (E % . W 2
F18 2+ 33K S W ) 5 A B X i X WA A A A .
L B — A 2L A1 fE AT L R R B AT ¥ 2 TR X
Tz B R B 5 R P R TR A G 2 B A 5 o3
L 22 B B AT LA SR S R 40 1 A 11 D't =2 J5E JBE /DN 114 9
=L AHRZHNE 7 DA R EAR K 1] WG 4
W RMAR T B K IF H a2 38 = BULRHE AR 5
SR 3 itk JEE A JEE 1) 200 SRS I 75k P T i o R N B
i B0 2 S IR (L 5 7 )T AR OB A M 58 X 3 e AR T
weskd.

X A0 A X AL A 5P 1 A SR B SO AN £
4 B DR A AT R« (1D X 25 0 A B B RO/
TREXMELHE . LARAS AT B O 0] — A IR A
B Ber K RO LT KR E 1 km s B 2= FAR
YR R R ILT K — SE R RN 2 ) LS
fE] 10~20 km, [, TR 25 8] 73 B R BRI AR
MEFR WHIE B XTI 50 (2O XR & 2 1A 5 i Bl
A A, . — b A R M DR R R =
FEH % SR A A JEE T 3K 5~ 6 km, 1 #H B — i)k
JEREERA 1~2 km. i F 2 W B2 A ] . o 22
FEATR) 19 58 TR B Ok 3 . (3D 7 B 1 I (1) [ ol

WL HAEXNIR S R a2 R AR,

M CT A5 SCRTHT, H: 56 78 B % 4 91 E BR X
aYCH T O R R OO W XTI BRI S A BEAZ R X I
FIFUIRAE R AR 2 B . 2 H GOES A
i CI 7= 5 (Mackenzie et al, 2010; Walker et al,
2000 Xof ¥ A A7) A 0 30 4 PR AL T 2 2 B 7 iy o B 32
BUK = 38 K =8OR G = /E 8 HIR H AR 78 AR
it b= X3 0B B bR 2 DA T AR (RS D00 T AR T
REHFE X,

2 BEREIAR

I % 2 i 20 1 T3 R Rk, 78 43 S kAT X it )
PR SR b 0 A — > H AR 2 e, 48 3 H AR, 4% 3]
PERCrY A —3e AR, X g 2 X aE R, BT DA
g SYODO NI BIER 7 E5 3 N S i N TS e I A U ()
B 4% ARl (Dixon et al 1993 PR 45,2009; BRI
FFA,20105 F oM 45,2010 2@ 45,2011), %
A | E B (Morel et al, 20003 2002; Vila et al,
2008) 1 38 X AH 5 % (Carvalho et al, 2001 ; X %E %2
S, 2012), THFREE S 0 O B A0 ] e IR & X
(L T 58 SCAH DGR B 1 fe KA DR AB LA L i 15955 &



1

BT A R Ok G TR M A X O ) B 0 11

HA AR MG W VE L JF b Bk ik s = M1 & BRI 7%
o7, HAjiX e 25K Z h 2wk,

Wit 5 LR R 1 R LI TSR LA
A5 40 3RS 2 TR 1) B R 0 ke iR 22 b 1 T % R AR
PR, R TFEEE(2010) M i R 482 4K 1 ok S %
SR ARG M B B A E MR- RGEHT
JE R R ER Rk, Hp M A FHE T R4
T R 30D 66 B T o0 22 ) 114 35K T P 25 % G 1 AR
6 B 1) 2 T e VG L BE 2 ] Y 3% M R AE AR

WA TR MLAE R e VR, — S 0T VL TR
B AT B b AN b U8 U8 B 0 W I R
— P TTEOR T B bR R R R RFEE S . 20105 £k
S, 20115 £ E R 45,2011 RWIEE,2011) , Ri+U8
W AR A — i 5 1 D1 S £ 1 1% Al 26 1k 08 Dk R L 7
S PR LM iz B H b BR R R] 8 T A kB A
FR DEIZPOMMHZEAREST T FY-2 TREM
SR 2 AT E Bl g (R PR 55 4%, 2012b) , g5 2R &
W38 B R4 BT 5 (8] 2)

Bl 2 (AR 0 e R AT R
XUt R G AE B 0 £ AR
I H S22 S A TRURITGE B i v RUBE
XFi 2 Bl 2 B B i Sk A A g s ),
5 S A R AR RS Bl RN
Fig. 2 The tracking of MCSs by particle

filtering algorithm

(Solid line for MCSs and arrow for velocity)
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Fig. 3 CI Algorithm output examples from 5 minute MSG SEVIRI data on 8 June 2007

[ The top two images are at time 1 (1024 UTC), the middle two images are time 2 (1029 UTC) ;

for the top two rows, the left side is the 10. 8 micron channel image and the images on the right

are the defined objects; the bottom row on the right is algorithm output valid at 1029 UTC and

the bottom image on the left is the actual IR image in the future at 1124 UTC]
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Hr(PCA) ik . B8 0E T 8 A3 b v 1 4 — A~ 45 A Xt
F i CI#A EEMEM.
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M FEEEEA LT LA,
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HALH T ik EIRRIT AR, ATt 4 15 min
— YR DR e, X 1 % i B 0 4 T 7 T I AR
54 ORI PR 3 S A A LA R S PR R R 1Y
Xt A . HOET B RRAS & v2. 3(Meteo-France, 2012),
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O A L NTUEN = BN RS R 2L iy S e
JBCE TR 7 o A0 A 5C TR B 7 . AR
AR 77 AL T BRI AR G AR T AR L 2 TR IR
& 1) B T 2= TR T 238 R 2 T 1 R 722 b 58 55 4 i o
X it ) SR
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R Z2) S s 5 2 IR 20 3 B R R 22 ) A i 22 R
R 2 TN 20 AP HE R R I 2 b R T RUBE
XJ L 22 B8 AR TH AT 32 S AR A T AR ROk 1 a8 L 7
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26T A I 550, R M ROk 2 he P AT RE K R A
g [l i BE =35 dBz 3556 Ui 2R 48R &R . H EIT Y i
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SR T2 B A3 R X AR TR it AR 3 B R 220l 3 CT
FIR=RA 5y . Hor, 2008 1 CT 2 Bk i %
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B 6 A~ TE B L 0 6. 15.7.0.7.4.8. 5,
9.7.11.2,12. 3 M 13. 3 pm, FEHH N 12 %,
FIH MSG BEREJEAT 19 5005 50 R 45 R R W] 77 i K
J ok 80. 75%. GOES-R Cl ® kW& Lk A F
SATCAST (SATellite Convection AnalySis and
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Tracking) (Walker et al, 2012),3X & M 2002 4 FF
R & B, i1 NASA(National Aeronautics and
Space Administration), NOAA (National Oceanic
and Atmospheric Administration) il NSF(National
Science Foundation) #& [/ % Bl , b 55 W A FE E &
Pl BB [E R R ABHR MR 55 8T GOES-R 1
V-5 A TR O AR TR AR G H R RO &
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% [ g B B 2 K2 1 UWCI (University of
Wisconsin Convective Initiation) 2 3 ( Sieglaff
et al, 2011, XN 0 ) B BRL Al 2 < PR ke 1Y
DO NS b P U A = T S e 7 2 A N S N S 1
BRI aDRRE . EEARTTE B E SRR T
YeoF- ¥ (box-average) # &, F HI 24 Bij i %) 1) P o7 1
5 IO U 55 I — IR 221 1) R 1 147 5 ek 22 o ML) it
WL 7 ARHE L HE— 2D BB V- A 2 S S Y
X AZR T B 5 A5 6 = TR R Aot B CL, 3%
SR SR FH B3 T B R 2= 2 T A Sk I AR
AL IH 15 B PR I e R0 AR BRSO TR = KR B
WEABIMERZIZDRNEOT &7 R HA

HAl A — S5k H A Z . ey By
PN KT K B MASCOTTE (the Satellite
Maximum Spatial Correlation Tracking Technique)
4.7k (Carvalho et al,2001) . f# i GOES &£ 1 h i}
() 1] B TR 10. 8 porn B3 308 K5 4 % 3 ) R FH 2 T
SER=235 K FI2EA2 =100 km f &7 SR 5 {6, 171 38 25
SRR EBOR A A ARG . SHRLA M. %
IR IE A T 55

] A AH S BIF 5 A0 5 125 BF 6 Y Oy B 5 T A
KL OEXT FY-4 TR 077 5B &R BLA
XY CT ™= S Wk (P45, 201220 . FY-4 158
B GOES-R CT 2L, H [ {f 2% A A [+
HAR e LM % 7 UWCT iR, FY-4 1
BRI 2015—2016 4E [ & 4. HAT.FY-4 CL ™
SEATY AT BB I 38 A 36 56 iF 55 R o A A8

5 ZEipfRE

STIEO RO SP S IDAEN: e SER =3 Rl NG VT
BIF 5 X0 400 A 1) [ P A W 5 2 2R 1 0 4
A LARFEI LR — 284518

(1) 3 2 5 o I 32 X o 7 80U 1) 1 38 3 3 L ol
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K& T — BRI R G T LA £ 3 8 TR IR R
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FRR 2 il DX K J (R 40 A 36 3 o D B PR 3% 2 1 40 2E
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(2) [ Fx b 32 500 % w0 Az 550 i AR AR AL (B
N5 HAR (e, RDT G803k 76 X i A R rh s 0 17 3 B
T8 25 1) D F RS DN 38 B8 % 9 s R D T 3 B A 4 O
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FH s AR AN W) 6 25 B LRtk . edn XA
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