GRS R TSRREB

Hih

hbs

WoORGRR RE BES

PRAEFRBRSFFENL

m =

BIZTORE FREEDTERYEEE - PUTEEE AL B S e e R o YU B B el - g
REFREFETM S - SR TP R - BB e RS A AT R TR B -
H12005 ~ 2007 EBARR BRI AR > 10 dRZ)FREE R - B pe S AN m i S?HE
BRI BUATIA R L bR e ch S NE R BRI R B Mt » B e SR L B B bl A
FETRE | Rl 2 - SRENGR Y B4 » BRME BRI S ﬁ:ﬁrf‘i‘}%’:‘rfﬁiaﬁﬁﬁ
A - SESCIT (Storm Cell Identification and Tracking)STRIEHET M HRES 2R 8 {200
ZBHIR > IR 50 R BRI AR AR A T - B - TS B R S WP T
##f(Total Lightning Detection System, TLDS)EF{Eifl2 SZ¥f#(cloud- to-ground, (G}

PIERERL AN R HATEE > 50 dBZ:Z [l 9 A AR I — Bk -

I SCIT/TERE T ML 2 3 AR (ALAS ARl HE i R T

FERR BT 2R
bl — B LR R TR -

— > BiE

BLREHEAET S - PR BB R K BIfE AR 4
& FE B W9 AR B8 (Gremillion and Orville 1999;
Shafer et al. 2000) » Toracinta and Zipser (2001)
HHToracinta et al, (2004)B9W%esEL » EAERN
AR R e LR RS S
TIEREAEE - E#;E?IF‘“ AEEHT - [ LAUE R
P ANTE (Ceci] et al. 2005) -

TEF BB R4 YIE T » F¥CaPE (Convection
and Precipitation /Electrification) &t -
HIA fmRe b R - Erh A PO AT
THETEIREE -7 ~ - 10°C [niE kB T Er ey
EEHRRS B BURIR SRR ok T sk Rg
B I FUEE B (Ramachandran et al. 1996; French
et al. 1996) » Carey and Rutledge (2000 yHI#MCTE
(Maritime Continent Thunderstorm Experiment ) BiES
o B (R R DA R M O P B I R AR o B
BRI - RS0 LR (inul ticel )
i T B PR (s inglece 1 )T S » JREAHTHE
EnREE - BOG (cloud to-cloud ) BEHE SRS

HIERT o ML COPEMEELRE-10 ~ -20°C R
e TS AR 7o (B sl ekchr ) 1H HAu
T AT IR R SRR o W i A
— B -

TR ST S SR R M = s AR B 418 » Shackford
{1960) B SR TRHPIREBROC B R LA Iy """'11'”1
2R TR R I IR A o =R &)

A < 3kmiE L

171

Hﬁﬁtﬁ(’bﬂ;z %} L)LE’_CGI

25AR - RS A B EM SR R @Jfﬁhmﬁt?‘}?ﬁcuﬂ‘ﬁéﬁﬁhﬁf

7km|=a§1ﬂ% %"340&1325’][:1?%[55%  HHER PR R T
EER0% (Katsanos et al. 20073 « Gremillion and
Orville 1999§8H » 578 - 10°C BT I H B > 40dBZ
IR » B S5 AL PORBIR S - Cecil et al. {2005)
HHEH - #5 > 40dBZ R E P SR - 20°C L B R
HIRAEIRGE - KR EERT00 06 3 i P IR a5
4 - AR SR K EE B R PRS0 T - IR AR
7 89 P BE B AE 7R 5 B A 3 (Carte and Kidder
1977) = MTapia et al. (199889759 ?HH‘JIJ]CGWTE
TR RIS 370 1T DR AR KB R (o
B atoa gk ST R R 2B ] 44 - Kem?f
and Kride r {2003) A5 C0 R SR B I R AR 0
[ A (mm) AR R AT R — B0 - BOE ReR BT B
E13 jﬂﬁ%HELPF'Kf“ FR AR Ay R R -
B2 PR B SRR v H 0 S R G B g -
B B K SRR 29 AT HERY 0 Tapia et al.
( 1998) 33311992~ 1 993 45 [l il i B 33 9 CGRY IR 5%
A BARTE - BEHEIZS B - MR (1999 REER S8
HERICOIT RS BN S B 5% - HEUR T 0P
BRAFTRES SRINSRAHR - KL - Ae R HIBE TR TS
i R GRREN W TR R TR R
THEAT - HRNR ERHEL R T B A s
SRR R (A EE SRR - 3RS (2007) VR 2004
~ 20064 HIWDSS (Warning Decision Support System,
Eilts 1997)2SCIT (Storm Cell Identification
and Tracking, Johnson et al. 1998 BAMHSRS

—_



Wil Sy e BIAE
SEREL AR - ERAUIR04 ST
/\'F ' 60/_1 ol

@'&J‘QJI' Jf_.’fi e
12
CHIERE~ 1300 - :
[ A e R L R
Eu{/[\X{U/} ﬁﬂ'ﬁrzo JS 2007

E48 TGy

l }:Fﬂ-i.j! 1)1 _/j(!’ﬁ;u: _

A L T

Ii’J;‘z?:Tl bl Llﬁ”}m‘% snlopel
Hafeoh o 55 EERE R A
;'1 TR TG AL - BRI AES
- ERIERIREE T T
AHEAE F BTHT2005 ~ 20074ER
R RARE R - AW J'i“)&’“
{3k - l; SRR TN AR R SR 'ﬂffrf}_u
R AR TR T R BT (Qual ity Control, 00)
(Chang et zl. 2008) » #£530.01257 x 0.0125°
SRR RE S B B N B 2 4 104 S B KB (column
vector, CVY#HE -
iR FOEMR D S S RO AR 4
BiE-Scgil NN {L:uﬁu,%xfn(Totd Llﬂhtmn"

Fl Ll Lofoih
T S -

?* ”LE% =

o
s]
I
s}
—
=
=
]
e
(73
LT
—3
|-
[
72}
i
==y
Q

(1ntrac oud)}j’{‘“’“'ﬂﬂ(c oud to-¢ oud}f J B féé
‘}ﬁU ﬂﬁﬁf}ICfi T EEAR R 1009 KL AT

SElEs Eﬁ.ﬁ-jff"]f@gf HTREPR IR S
i - ARREE - fRE - SRR
-E XM (lightning stroke) &
e JMI}F Uﬂi IJL”IHQ 1o e
Ha S8 R 5 22 8 22 SR TLDS @ R A TR R
SEEE R fﬂf)\mf”%lruf%"?/ﬂf] =
B}! JLEAICEY { %
2 I PSR B

G j

Orv111 (1994 yEH% m,;— : ',riﬁ,lfm’u/k
7= fff[ff?§%75~ 10km » FEELLACYE RHE , g

S

] 175 6 Sk > 1 0dBZRAEE _hJBdl
; B SRR B A TR T LAB RS -
~ I TSR
H]QOOS 0THENBEE(5~105 » U 1 lERFL E A HE

ﬁ‘JﬁE%mch IERG S A 43 1 EIRE L FAENE ) 10

W] S ST | | S R B0
Q%U\f}"l(}dB/ 1A T A R T BT B

{03~117) » HEAERE = O R I (e A 2R L L LR
A vprel DRSS LTERIPGERE Clal La ) o phf eI
TR AT AR - MeRCY > SOdBZIV i AT
B TA5 IR SR AT LA B B SR H‘xu
AR mcvhw\{u[uufm\nH S s

SR RLJMI"}& LR i B e b i
HEA K H.i'iu S8 ALL T M BEE T A0V > SOABZIFA 3L

172

o Bih » B
i o

------- T ek i i e T A AR
11;&"1’; scm. Bijefe - FERLACHY40dBZIE S 5
MIELLUU;‘MOdBZrt Jﬁéb‘(iﬁi‘éﬁiﬂéﬁ»;‘{
Al

i’le wﬁ‘ﬁ‘y‘\
SE“W IR ?,oir h-

i u..niJE JLI{HIJ be
s E*,U&
= St B:M:

il - Sk
'Sﬁi :QJ-.IH-- g A

e hh" Jf’”
SelB PRy

i »M)Eﬂlkbf 50dBZ
1b)L)<J§<)\J5"30;}§e,‘;f§J EEgR
{fl?))’{‘lina"‘if( .,UJ/\\GC[ J

B % T LR VAT N [u
Uy e

(HE5: 2007) » i TR e
I g;jigtﬁjﬁﬁ@

< {ERER
(Bd) - ,Lum it

; ] /f\—r\ —k LG
Lﬂ(H Jrﬁf\nji‘ﬁﬁﬂ%HL_ -

SCIT ik H priE e Lﬂﬁlﬁﬁﬁﬂﬁi‘ﬁﬁ?}
SEHE A INRR A o {HA R R TR
FE RSB R T - BRI R TR s R TR TR
A SE A HT2004 ~ 2007 R H 123 S a8
% bCIanhdﬁf“ﬂ it 75 0 WA
JE MBS | e s HER{s s AR

f\ftii%ﬁiﬂlﬁxzmﬁé 2 0 B L NP [
ARl Léh:ZfL'“W;Hc_,_muf(ﬁﬁ 2006) - ERIERM
(R C = SRR AEERR A (S - L
ALEEERCVFES ST » FHIACORI S BT SR R B AT
Pz R AE B (BB b - Wl 3B ) » BRELE 38 44
COPIMEAE SR SR MO R B A A R R 43 - £l
Mo‘f?wa»r CGr L%U‘%J;&’\%JmuJL%ZJJ)‘?I‘uﬂm" i

J}ff'h N ..,.EI*JF?TS*-'M- "H -f/\/fvl{ﬁwu IU E@Eﬂf‘rﬁmfﬁté
F - SR -
™ - YRR
R RS - KA~ SR PAIRTRIET - Sl
VL TRF 53R T E £ PRL RO 2 B ( Takahashi 1978
Saunders and Peck 1998)  Cecil et dl (2005)%?

i [Mﬁi}éiLfi‘sc«@lﬁﬁ"}'ifﬁ'ékf’Jﬂ‘ s
G - At m;umr& VA RRHE 'mf,fm
i’f:&...l..-imﬁjcff}i)if\.'ﬁL.lﬁm’j... ST (W 1l Tams and

Staanfill 2002) » SRS FBEGR AT - vl
FREIATR T TR - SRR TR R
B GR R - T TR AT etk
FRIME - Pigttin i Biisin Hge I%‘E‘fi*f{%’ﬁ’ﬂ paFisl

s M 2 2005 ~ 20074 )RS T AT
ORI RSB PR A ST T R S 1Y




- CVIERH
Hi

1« RS Ak S

A

TR A s B IR TTCVAS A (il 2el B e
s B AR - M GATapia et al. (1998}
BlKatsanos et al. {2007yHYF95 a5 8L - 3 A Bl

Toracinta and Zipser (2001)EHToracinta et al.

b /b ok A AT

I e L R O El’J SRR

N

(2004 Y ST RS SR ATNE] 2 e bbb R R 2 ‘Jtlf
BRSNS e e o 2R i
{Ramachandran et al. 1996: French et al. 1996

Carey and Rutledge 20000 f8H » @bl L2 S

IR 7ok 7 B PR AR AR S S P A
HHE R RHRR L ¢ T T\ RS K

T v PSR (AT T
FHE T AR R T L
I FEET LD - BRI GR I A S 4 TR
(Tapia et al. 1998; Kempf and Krider 2003)5H: »
fAJi Lfil‘f{.ih;:i'l\iﬂf.’JleéH AT B HE— B 'f §f~ AR

PRy A SRS - T
Hll FERE T AR AR PR T

ARSI - GRS PR AR A
jizsy: ?J?ﬂ!i’uuﬁlﬁﬁﬁ}iéé’éﬁ

(536 =

! I(‘:ﬁfkiUF/Eﬂ ﬂ\idﬁ}é{ﬂm

- e -
e
B+ LSRR A R
B

PRS- AR~ BRIRAEIE

TESRAGERT 2 A 34T - A,

HJ“ =2

RTEETT

2007 . [.n:

ST AT

AT 2007 | 5 F 15-17 - ﬁLLﬁ\ﬂ s 145 T
PRFERE > 1999 © 22 ST HEPEWE BB vk BR (R e /U?e

FHEE 27 75-98 -

HefRst ~ [0t BERSREHIREE: 2007 S5 EIA
R (TR SRR LR - PCR0 T TR ﬁ?
SRR - 2007 5 B 15-17 0 #El - 117 H

ARG » 2006 @ B PN R TR R - L?'?y"@%’{’
RIS B (WB9S- IA-07 B+ 16 F -

Bally, ., 2004: The thunderstorm interactive forecast
System

Turning automated thunderstorm tracks
mto severe weather waming, Wea. Forecasting, 19,
64-72.

Carey, L. D,, and S. A. Rutledge, 2000: The relationship
between precipitation and lightning in tropical
island convection: A C-band polarimetric radar
study, Mon, Wea, Rev., 128, 2687-2710.

Carte, A. E., and R. E. Kidder, 1977
relation to precipitation. J. Anmos. Terr. Phys.,
139-148.

Cecil, D. I, S. ). Goodman, D. J. Boccippio, E. |
Zipzer., and S. W. Nesbitt, 2005: Three years of

Lightning in
39,

173

Radar,
Mon.

TRMM precipitation features. Part L
radiometric, and lightning characteristics.
Wea. Rev, 133, 543-566.

Chang, P. L., P. F. Lin, and B. 1.-D. Jou, 2008: An
application of refiectivity and rainfall climatology
to the radar data QC over Taiwan area. Submitted
to J. Autmmos. Oceanic Technol.

Eilts, M. D.,
Support System.Preprints, 28t Conf. on Radar
Meteorology, Austin, TX, Amer. Meteor. Soc.,
402403,

French, J. R., J. H. Helsdon, A. G. Detwiler, and P. L.

1996:  Microphysical and
evolution of Florida thunderstorm, 1.
Observations. J. Geophys. Res., 1, 18 96118
978.

Gremiliion,

1997: Overview of the Warning Decision

Smith, electrical

a

M. S, and R. E. Orville, 1999:
Thunderstorm characteristics of cloud-to-ground
lightning at the Kennedy Space Center, Florida: A
study of lightning signatures as indicated by the
WSR-88D. Wea. Forecasting, 14, 640649,

Johnson, I. T., P. L. MacKecn, A. Witt, E. D. Mitchell,
G. 1. Stumpf, M. D. Eilts, and K. W. Thomas, 1998:
The Storm Cell Identification and Tracking
Algorithm: An enhanced WSR-88D algorithm.
Wea. Forecasting, 13, 263-276.

Katsanos, . K., K. Lagouvardos, V. Kotroni, and A. A.
Argiriou, 2007: The relationship of lightning
activity with microwave brightness temperature
and spaceborne radar reflectivity profiles in the
central and eastern Mediterranean. J. Appl. Meteor.
Climat., 46, 1901-1912.

Kempf, N. M., and E. P. Krider, 2003: Cloud-to-ground
lightning and surface rainfall during the grate flood
of 1993, Mon. Wea. Rev, 131, 1140-1149,

Orville, R. E., 1994: Cloud-to-ground lightning flash
characteristics in the contiguous United States:
1988-1991. J. Geophys. Res., 99, 10833-10841.

Ramachandran, R. A. Detwiler, J. Helsdon Jr., B. L.
Smith, and V. N. Bringi, 1996: Precipitation
development Florida
thunderstorm and

and electrification  in

cells during Convection
Precipitation/Electrification Project. J. Geophys,
Res., 101, 1599-1620.

Saunders, C. P. R, and S. L. Peck, 1998: Laboratory
studies of the influence of the rime accretion rate
on charge transfer during crystal/graupel collisions.
J. Geophys. Res., 103 {D12), 13 949-13 956.

Shackford, C. R., 1960: Radar

precipitation-tightning  relationship

indications of a

in  New



England thunderstorms. J. Meteoroflogy, 17, 15-19.

Shafer, M. A., D. R. MacGorman, and F. H. Carr, 2000:
Cloud-to-ground lightning througheut the lifetime
of a severe storm system in Oklahoma. Mon. Wea.
Rev, 128, 1798-1816.

Takahashi, T., 1978: Riming electrification as a charge
generation mechanism in thunderstorms. J. dtmos,
Sci., 35, 1536~1548.

Tapia, A, . A. Smith, and M. Dixon, 1998: Estimation
of convective rainfall from lightning observations.
J. Appl. Meteor, 37, 1497-1509.

Toracinta, E. R., D. l. Cecil, E. J. Zipser, and S. W.

& 1 AHWTCPTsE B Ak -
Radar volumes (2005~2007) :

Nesbitt, 2004: Radar, passive microwave, and
lightaing characteristics of precipitation systems in
the tropics. Mon. Wea. Rev., 130, 802-824.

Toracinta, E. R., and E. J. Zipser, 2001: Lightning and
SSM/l-icescattering mesoscale convective systems
in the global Tropics. J. Appl Meteor, 40,
983-1002.

Williams, E. R., and S. Stanfill, 2002: The physical
origin of the land—ocean contrast in lightning
activity. Comp. Rendus Phys., 3, 1277-1292.

radar Scan Time (mins) Valume Num, Operation Rate
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