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Abstract

Detection of overshooting top experiments with three different methods has been conducted by
using Himawari-8 data. We used the IRW-texture method and the algorithm based on different
brightness temperature between water vapor and infrared window channel in this study. And we
provided a local minimum method which combined the characteristic of both methods as men-
tioned above. In this method, we tried to avoid using information from numerical weather forecast
as in IRW-texture method. And we designed the method to minor false detection as the algorithm
based on different brightness temperature between water vapor and infrared window channel. To
estimate the accuracy of overshooting top detection algorithms, results from those methods have
been compared with deep convection RGB image, visible image, and enhanced infrared imagery. In
this primary test, the local minimum method shows its potential in detection of overshooting top.
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EXU=EFARBITE, £HAMRED EERBZESS KL, AT HZHIR, RARE KK
FRIERLLANE XL S IRW-texture7i%, FRRHRMER/MEFHTANR, kg & ER K%
R, ABRABEAZEAE FIRW-texturel: H T 75 BUE TR 07 i,  BAZMKISBUER LS & X BUEE,
AN LRSI, EAMTTERSRE R SARE =08 BEIIRR R & TGN E
WRARAHXT, Y15 LR R IA SRR R/ ME R — AT =
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1. 518

SURLLPZDI R 32l S AN = IE B S S I W5 o S = it e A1 PN R W KR (R - A T O R b
PLETHRFCR A RZ KR ki NP R RIS B R 2 b, RS U2 thid o = B e (1
SRR LB PR S LR A R . A BHALUR KPR R SR T S 1) Pl s A
[11, 2) “FJE KIS N, EAREHLER B BRGSO A S B [2]. T &L, Pt
HEMEE b BT R R BRI, 2 ERAER, EUVE IR BoniE xR, ARIEKIT TR
R RIS, HEERRZETA L 5 AR Z X (@n: [3]15[4]). Mz iRz EREER
B2, MR UE WA ALK K 7 ik B2 OO 22 e (B an - [5]5[6]). 2T Wi 4 5RIZIR S5,
(7R, CNTELIR -5 xS s 1) ) PN R B R B PR e S i b = X3 5 o S o 25 5 T Jal) 2R KL
S NI EE TR SRIR [8TWF FE I M X 1 b 2= 5 I 2R IR I 2 F L, HAR S0 KUK (53%)
598 R(52%) BN, XA K /IN14%),  [9145 H I b 2] DASE B AE sk = R A8 7 B i e 20K
B A TE] .

WL vk = T EA R, — e = 2 BRSNS TUR Ty, A TR
TR T b = T AE IR, BRI /K SOPIE I AL A/ T DX A0 1 5 IR B A 4 KT 0, 94 : [10] 45117,
EXAIEM T HZE 8 SMMEAN FIa R s =4k, MR Goo oyl =, i
BRSO S AL E . 55— U7 IRW-texture v, 1A Bedka T 2010 4T H[7], LiEDAAL
A1 DX HTE W 3o b 25 i AR T A AR = # i  E L =i 2 VI b, e vl B0k
e oA g, EARBEUE IR dh 2 HER RS, RIEASSCIR Bt Rt i ME, BVESE & & 1)
Frtk, BB RS AL RS L b 2000 . DL =ASTTE AN A T 2.0 T R RUA .

2. Ik

SO = TR R, B TSI IT, X SRR AR, b TRAE 2 ARE
TEPE ERRFIERIL: A2 WO R 2 SRATUIAERRSE R RAAR, FEZLANRMLIN, Bilhn 11 SR i &
XA, R BRI RS B AR o [12] 5 [13]48 Hhid v 2= T NS TiRZ AT 4ERF 7~9 JERE A L
BRI, 38 A FE PR AR 2 AR AR, RltR 2= A B B i 2 TR AR E[ 18] T b = Tz B 7K
R REPRZE AL E, PR h 2 TAE TR iR B R 2 P 1],
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PN

1M DA LRSS IR I I vh 2 100, Bonid v = TR s BE 2 EE R R IR = s 2 A B [14]. 45 i
Tropical Rainfall Measuring Mission (TRMM) B R Bk FOLIN ) 57, a2 Ty v B 4240 B G R L IR =
i 0.67 AH, WA ZE R AT AR E G BTN B R VK S R, 1 TRMM R AR 2 1 B R T

2.1. AKEISERLIINE X S

T 6.7 K /K PR ATE 52 P IR Uk 2 11 TIOK 2T 4/ i XA o P U P P 2 BT vh = T e R, 7
HETFZ WA PR E, (7198 AT BRI T R AR 1) AR 2 0 B v P 3 0 i T = s
2) IR I = T E SR KV B s 1 m R, B KR AR a T s 2 by 3) KIR
AT BEOR: B U KOG, TTALAM g X AE Bk B BRI v Z T = TG 4) BRitkk
TRATE SR IR 2 11 TIOR LA XA o P L FE A i i 2= R A I S R AR, ] FH - i o = TR A7 7E
ERERNRZ, BT AKRPPR, WRERREKEEX, A —EEdhaTmiE L.

SRV 3t 3 2= T 6.7 oK /K PR AT I 25 11 SR 2040 T XU (1 570, FE AR 1 15 o 2= B T 411
SO, flin. TREWMAE R, SiERiEryeiE, RN, FRERENER
AR, KEIEFIBAERR EE . DL 4 A BRI GOES-12 s A%, KIRAE IR AL AN & X AE
MEERT+1 ER, BoRAE s TEIE[10]. Xt 1 2 B 5¥8% K MODIS #48m 5, & RH+1 &N
B 7T B v s T T, IRFRE A RCR = S v s T, +2 P EALT B RGE R
SARBAR[7]. AU RN EMART 25 EZ 1.

2.2. IRW-Texture 5%

= E SR I v 2 IO AR 2 38 5 B R P AR P v = TR 2% 4, VR IRW-
texture 2. [15] %245 H, B 1979 2| 2003 32 [H (1) 1351 X3 it J2 T B2 14 X 18] Ay H 4 20 LR 1) 202 Fi2 1) 44 [
I 218 FEE . [L0MEFH 215 J N3t it O FE v 55 o [7]1F [16] W 4E 1 450 K5 N AVHRR 5 MODIS
I AR WSO B, RO R a2 12 A8, X [17]F8 10 1 3] 10 AR EAE N K,
B EL[18] R H)— Ll N AN . ST = ISR, 78 IRW-texture J7iEm, R = B2/
F 15 A B, P ANA GR BRI T 215 BERTINTEE o )2 0 B2 1 i vh = ik g oe, i H
12 A BONER TR EADR 2 BN E00. HEADR 2 BE NG TN T 225 B, FHERIERPR S
T 16 AN RR 7 [ s b i ZE D 5 ANTT AT A, PR IERIR = AR RO RRIG ST, A i o
ZAEIEB T P RR 2R R B, A IR GOTIR R TR SR 6.5 BERLE, )
Wi Fy ik i = TS T

FEA# ] IRW-texture J7 ik, ASCH BT HRE W = TG C IR PRI , BAiTe SOt = T4
TCEMAR G IR #1500 11 ek BER /N T 215 B BN T B0l FRos it 2 TR N 2.5 B
i, 0 5E SO = IR B G, N 2.5 FERIJEE, &% SR ERED TR M P b se J TR MR/,
Je et Ty, BRAE X RN TR Z TR R, A Nl b g ok #, wlREsIN 1% e,
TR IF R = [8]. EAEI0 11 KR IR /N T 225 B R i 2 T A I 12.5 B, HAR b2 fik i
Bot, ME SRR =G TG, Uik = TR G TSR~ Gocke 5, MRS N aTEiEB e 8 &
24 N BIRR W FIIRIR i, 20T 25% 0L FIHR NGO Tib 8, Bl o g G ook E R T
SERIRR 2R 6.5 BENEE N “ A7 S =TT,

2.3. FBittEs/ME.
EXNMEFF, 454 IRW-texture 5/KESE IR AN XAUE M, JF H PR e /DX e 11 ek e
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R e MEAE BB M =275, A DBUE TR R E RS2, BRI Bkt
B G EITm 5 AN B 1), JFT SRR/ X R 11 RORSER I MBI iz T ik
BITNX B 11 WOKSEIR/N Tl MBI 4 15, IR/ 215 1, W 5E SOX— R Ie 8RN XEREE
TR = I R s R MEoTE R 11 oK SR/ T iR s ME N 15 B, K& 11 ek e T
225 J¥, HARYOE SO mWiEg B, MEE SOMEI DX REE T IR S B0, il =T
ik BT SRR BT ke 5, BN = Tk 2.2 5k . gt mBot, fUE
IKIRIEIRZLAN G XAVEE K T 1 2T, SUABBRIE 0 3 3k 3 G, Bonifikhk. RA%
FERR N I b =8I0, R E SONRIERIR =15 C.

24, FWROAFE=CSHTIE

FEIRXT IR AL 2808 = (O B GRS, 20, 4. R0 ERS e &5 0 2 255 (1 5k
wnA():

1/GAMMA

BYTE = 255+ (3 — MIN) /(MAX — MIN) | @)

AP ESHEES T 1o XNE RGBS B E BN R ERAE, a0/ oKk, 275/
FIVKRL T br &5 R 2 E RS T RER AR ZI R SIS . OB RRIE S Kila R,
BEEMKz, BN A0, FOEER RS UG /NIRRT 2 HAh TRERAR,
RO 200 = A BRI AUE T B Re 8 S FE I i, A BT X408 SV EOR I im, e
BEET UG F HEL XTSRRI R SBES S HERAE . B aIrde ARER/NKRL P A7E, B
A AR IR T EH R OB ) = T AR IR S50 BT 7712 LA Interactive Data Laguange (IDL)FE)7

AR SERAE I H AR TR W H 2% 8 5t deidka) H 245445 (Advanced Himawari imager) H 1 7K 754508 (6.2
THeK) 5 4040 B X ATHE (11.2 SeR)EATINR . (A H 25 8 5 PR 1 2015 4F 7 H 7 H 02 it 00 43t A bRk IF
gtk ek HEEAR 0 S 16 S, HEMESHE 2. & 10 AR —IK, ASMBEEinE
MRS XL (HARRIHX; S50 2.5 4). X3 2 (AARPRHLIX ; FI3i805 2.5 40). X33 3
(BFRIX: FH80% 2.5 47) X384 (MR X F3H40% 0.5 47) . X4k 5 (AR X F#80 0.5 4)), X4k
15 2 2 e e X TRz 1, AR SE 2015 FEHFM19]. FATH L2 43k
FERBEE . 53 HNH T E SR AR S SR TR S i 7 (IR P R R b 3 T AR M A 0
LRI R L0 3 Wi B .

4, SEIRHER

TEMK SEER 25 R T 15 2 o, SEIR TR 2015 4F 10 A 8 H 06 tHFARER 117 H 2% 8 5 LR 4
5505 B [ (1) A BR TIARAR SRR 30370, ] 2(2)~(c) 43 B A /KIR SIE sk 41 40 B X ATTE V5 IRW-texture ¥ 1%
Jr i e /N (R i AR ST TS T o« B 20 SO it i = e, B 2(c)H, el 2.3 i
R K EATIE P (X AT BT A I PR BRI X 3. TR =, KRS I AL A B X A0 V20 8 B v =A%
I %, IRW-texture {555/, R/ NEN T A (H=F0UNMAE, A L L —8m, HHxt
TR B 2(d) Sk i smtt = B (5 2(e)) &I, DUl AL E & TRHABRK = &, AT
H R A HA ML = W R E BRI Ty . SRR A S0 = (A B (] 2(D) Euxd, 15 Ry
A B S AR SR 2R XA, 5 5256 P it B (i o = AL B R B A



Table 1. The parameters used in formula (1) to create deep convection RGB mage
# 1L ARNO)BTHERNRAZE=CAMZENZTNESHLE

o is LB MIN MAX GAMMA
AN 6.2 — 7.3 fCKATIE -35 5 1
ES 3.9 - 10.4 K AE -5 60 0.5
[ 1.6 — 0.64 K AIE -75 25 1

Table 2. The parameter for 16 channels of Advanced Himawari imager on Himawari-8

#2 BAEBAZESENMUESHK

BUER 5 LB (OK) DI (AR Hi BT
1 0.46 1 11,000
2 0.51 1 11,000
3 0.64 0.5 22,000
4 0.86 1 11,000
5 1.6 2 5500
6 2.3 2 5500
7 3.9 2 5500
8 6.2 2 5500
9 7.0 2 5500
10 7.3 2 5500
11 8.6 2 5500
12 9.6 2 5500
13 10.4 2 5500
14 11.2 2 5500
15 12.3 2 5500
16 13.3 2 5500
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Figure 1. Each small square processed in local minimum method
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Figure 2. (@) The results are from the algorithm based on the value of water vapor channel minus infrared window channel.
Red points represent the location of overshooting top, (b) and (c) are the results from IRW-texture and local minimum me-
thod, (d) the visible imagery, (e) enhanced infrared imagery, and (f) the deep convection RGB image
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Figure 3. The case of overshooting top around the Leizhou Peninsula, (a) enhanced infrared imagery, (b) visible imagery, (c)
the overshooting top from the algorithm based on the value of water vapor channel minus infrared window channel are red
points. Yellow point is the pixel where the value of water vapor channel minus infrared window channel is between 1.5 and
2.5 K, (d) and (e) are the results from IRW-texture and local minimum method. The red points are the location of over-
shooting top. Pixels surrounded by green line are candidate of overshooting top. Pixels between green line and yellow line
are anvil cloud
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Figure 4. Same as Figure 3 but for the case over the ocean near the eastern Philippines
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