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Abstract Eight forecast factors of convective initiation (CI) are calculated by using IR1, IR2 and WV TBB of
MTSAT-1R satellite data based on target clouds identification. The critical values of forecast factors are proposed
in Beijing-Tianjin region, and the 17 days test of convective initiation forecast in Beijing-Tianjin region during
2006 and 2007 is carried out. Results of the test show that this method of CI forecast can well forecast the CI
occurs in the next one hour. The method of CI forecast results evaluation is proposed base on the atmospheric
motion vectors, and a statistical analysis of the CI forecast results is conducted. Statistical results show that this CI

forecast method has good TS score of 0.545, high POD of 0.654 and low FAR of 0.435.
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Table 1 CI forecast factors and critical values of the
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5 CI Hifledetr TR A 0 (L
Fl IR1 SR E <0
F2 WV 5 IR1 22 -35°C~-10C
F3 IR2 5 IR1 5:i2% -25°C~-5°C

F4  IRLZHRABRER

F5 IR1 AR

F6 IR1 ZEHFEARE 0°C Y fa]
F7 WV 5 IR1 S8R 2B 4%
F8 IR2 5 IR1 5EiR 2205

<—4°C/(15 min)

AT/(30 min)<AT/(15 min)
<30 min

>3C/(15 min)

>2°C/(15 min)

WA - = ERRE s, UE 8 MRS
BED T, WIZ ST RRTEARR 1 /NN &R
Cl. 2012 4F, X% ] Mecikalski 45 1977 1%,
TR TR SR O 8 A, X6 X 7 — VR iR
XA BIHEAT T 4028 B Bl S5 . A SCHFSE Y B Y
JEXF Mecikalski & 17 A S#EATAS AR N, ad 3 2
K Cl R SE g, 45 MWL 6, it irAlizor ik
TE T DX PR R

1 #ERRFE
1.1 FrAHM

ARSI A A MTSAT-1R #1ES % TR %R
HEAT CI RS2 . MTSAT-1R LR ENAE 140°E
JRIE s, A DL o ] 2R X R AT A S 0
TR GRS 2N AR PRI (NOM) HDFS #%28, $idE
W AR T SRR ILE 2,

e b, TR A AT CL
MANFIH . MTSAT-1R WA IR 30
min, J4b, A TIHE M, HEH MTSAT-IR T
BRI RYLIAN 1, 204h 2 FK IR E I B R
PR B INASCT- 34 5 i AT 28 A A, B AL 0.05°%0.05°
L ARSI . JE LR CT B4R b i3
0 R0 VA 0 2 3 T A 0 2 B A BE R AT R

820

% 50 &
%2 MTSAT-IR DE&;#
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Fig. 1 CI data acquisition
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Table 3  CI forecast factors and critical values in this paper
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Fig. 2 Flow chart of CI forecast

- nzxiyi_zxizyi (l)

Vs =(Tx ) {2t ~()
d=3|x,-y|- Q)
S T TR 2 5 A 2 P XS A A R AR A 4 3

FREE, A OC RECRNIE B 45 4k, B8 — A5
ZH R, EXN

Rzgo 3)

R ZHEEG & T WIS H AR = B A DL A A i 7
JE, ARICRAI R e RIYITE AT = B B AR X IR
W, UniEl 3 s .

K3 BRI A =, SEETTHE D t1 i 2 H
Rk, ASCHIRE Hbratoh 16x16 MEER. T8

|l t1

3 =HHAF)
Fig. 3 Clouds identification

821



FEHUR 22 e (SR 2 i)

%50 &

2 W28 DRSO R Hir g, R0 R RE
1E HbRz B S HHE 6464 12 RIEEIN . 1EIHTE
FIN, TTESA 16x16 B EXIE S Bis oy R =
B, MKk R SEHE ©2 B2 B bR =
NI i R AT LA 3] 3 i 210 H AR = B 47 &,
AR [F— BAR = BLAE t1, 2 A3 B 2 &
[FIRHARE €1 A1 2 B2 B s i e, HE s
5 KN, R J5 SR T 45 SR 00 DA A 8 1
SR
22 WRIERENITE

Wt BT, R R — SRS 3 A
wotl, 12 Fl 3 BFZIAE, W FI~F8 I LLf X
O~AD AT, Ho b bs 08 TR i,
T AR FR NI E]

FL=T", @)
F2=T" -7, )
F3=T2 =T, ©)
F4=T8 -T", ™
FS =T8N -7, ®)
F6 = (T < 0)& (T2 > 0), ©)
F7=(" -TI) -1y -1, (10)
F8= (T TR - (T2 -8 . (1)

2.3 FiEMKX CIFiREE

A BRI kX s X 2006 45 8 H 13 H
16:00 1 2007 45 7 A 8 H 19:00 #E47 CI Fi 3L 5,
ZE AN 4 PR o

Kl 4, AEELREs FREKE, gt

200658 H 13H16:00

TR CL s, L08R 0~1 /N SERR & 2R
) CI o SEBR A AR CT A B PR K HEE T, il 2235 )
THIREEIAS . N 4 WLIF S, S0 50 5 AT
2140 50 = R, AT DL R S TR S s R
(I Lissh T —Beif e, ik ClL.

WX AL, KREZHA CT Wil b5 B
Cl KA MAMX N, —REOLT, Cl Fld s 78 B 5L
Cl RAEMM=FX G, B Cl SRS HE =
JAZ 8, et — Bt ] LS B35 R Uiz 0 5 B
IR Clo X BRUCIIAS R 7 ik A 2hE, R
PEMEFRATAE R A DT b 4T C1 W i e e, — M
RNEHEZKTHRASEN C1 MEENE, BN
J& CI Fildl S %50 .

I, 7E PSS R Pl AL B, CT A FldR A
KENMTmMHGHIX, X = 1321 X K5
Fili, bIHE AR . A CL g w2
T KA R S BRI S AR 'R CL, Tk
Cl SiFZHRT Cl BRILENR, UETEZEW
Ff 6] 23 SRS LA & BRI CT A

3 WS Rt

AR T R T S 56 0] LA 3, i R 7 i ot
HHLIX KA CL HAT B i TR s SR, 4 4 )
HOCL Wil S SR AR CL A E B &
Fo N TEWIEA LR kRO, FATHIH
TR 7325 2006—2008 4[] FUHEH X ) CT k47
TR SEES, IFGETH o iR 45 8 1) TS (threat score)
P4y . K MMEZ POD (probability of detection) FIZs

200747 H 8H19:00

112° 114° 116° 118° 120° E

112° 114° 116° 118° 120° E

4 CIFTRSIEEEHER
Fig. 4 Results of CI forecast test

822



5500

2= h A4

B TR BRI X U A TR BBOR AT Al

¥ FAR (false alarm ratio). TS #4534 F/K Wik +
WA IR T PRI S8, FORBERK RS LE A T
fERf % . POD fREREFR A A/ CT R IE 4l
e Sk MR, (HEA X R CL WS 7%
B FAR FoRTEWRM CI AP EMAHER . X 3
N SEA A MNEE B, 456 8k 8 AT RLXT— A il
2 71 () R R TR BOR A o B T AL . (BRI Na
U IEMG S, Ne 2SS, Ne i, N sibr
AR CLEL, W) TS ¥4 . POD 1 FAR A L4335
i 2 (12)~(14) M55

TS=Na/(Na+Ng+N¢) , (12)
POD=(N-N)/N , (13)
FAR=Ngy/(Na+Ng) (14)

TR, A C & DA RRE T
R, Z7 A RR CT FaR S A B R R A
(8, W TR TR A T LIS E] CL WS
SUiE . ST, SEBREER CL Rl 1 /N
BB IR R AT o AEX BRI, CT TR s B o7
B bE = WE s & ARk, PR TR A A A
NOZAESZIR R A CT 7 B B, B2 1 p i
BN IZ R 7 5 KA X B[] ol et R S . 5 i )
=5 KU 1) R R e 2 & AR AR Ak, AR SCR LA
O HIKE C1 R A LA S5 5 .

N @ N ® N ©
QT > QT > T g
7:\( é // ff
v v v

B 5 CIMEmBR@. ZHROMFERC)
Fig. 5 Correct forecast (a), false alarm (b) and
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Table 4 TS score, POD and FAR

Rt [l Na Ng Nc CI 4k TS ¥4 POD FAR
2006-06-07 12:00 161 28 0 7 0.852 1.000 0.148
2006-06-13 11:00 5 1 3 7 0.556 0.571 0.167
2006-06-14 19:00 17 25 1 4 0.395 0.750 0.595
2006-06-24 16:00 3 30 3 4 0.083 0.250 0.909
2006-06-25 16:00 45 16 8 19 0.652 0.579 0.262
2006-06-26 18:30 30 104 2 4 0.221 0.500 0.776
2006-07-05 22:30 7 0 1 5 0.875 0.800 0
2006-07-14 10:00 100 127 12 22 0.418 0.455 0.560
2006-07-26 13:00 2 1 3 5 0.333 0.400 0.333
2006-08-13 16:00 79 12 2 10 0.850 0.800 0.132
2006-08-25 17:30 25 0 1 8 0.962 0.875 0
2007-06-23 16:00 9 48 7 9 0.141 0.222 0.842
2007-06-24 12:00 22 11 0 6 0.667 1.000 0.333
2007-07-07 11:00 1 0 0 2 1.000 1.000 0
2007-07-08 19:00 9 8 1 8 0.500 0.875 0.471
2007-07-10 19:00 29 21 1 12 0.569 0.917 0.420
2007-08-09 23:00 32 10 0 4 0.762 1.000 0.238
BICEED 575 443 47 136 0.545 0.654 0.435
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