—_F+H PREFEN 84

AT BT 5 %5 (SCAN) #HE ST 2 s o4
RS PR ST

FRE EER MR SITH’ BNE ®wEES
HIFPRABARNESR ' KEEPRELE

(PEEEREN 112 5 6 H 19 HUhs © thEERE] 112 429 A 26 HIER)
W OB

AT FELA T LA G R PR U 2 (o ] 2 A B M- 5 Z:40(System for Convection Analysis
and Nowcasting, SCAN){Z (A ST B KK ETHE G AR - G55 R e AT
% NAREVESKE H BB - st EEITEE F/KERIHIR THEIR U TR h - 2T Eet
i ReRewhE =B IhE 2 EE > BRI LI E - CREEIF RHILE E r Al
HVERIAR » GEET4ERBUR - EEEFIKE LR AN IGBIRRIRA TR > HERHE
AR RSP E/ N ERITTRE P - KB R R HEE R E TR E & - Hf
NP EMRBIH CR ER NS S o B - 2810 » B e Y B R I A 1 - (B LI ER TR
BRI E L - BAGIM S © % SCAN 24t E 8 /KE B AT RV HER 21 15
TN LRI E ()E D H BERRIITEE DU ()R 2 BESA S —F - R
BgEst i BRI > o3 BIERAE(—) PUKE B B[R FHEEE TR METREF MR () LIEE iR

BERHEIE SCAN Z4iwr S ek ZHRIE 0°C ~ -20°CimE HFUE R -

BREE: ¥OAAE - RIRGTRER - KEHEE

*HEFIEE: $E =M kschung@atm.ncu.edu.tw
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e
==

=3 ity S (MEIFZ RS R e
JEG » PRI Ty B R By BRI B
R - AE B B R TS e
PHRA UM ~ MO DL TR BB S BIFIR
B F B0 1 2 T Y B 7K (Chen and. Chen
2003; Chen etal. 2007) « FHIAE A HIES 546
B ~ SRR NEIR > IR AR R
FoISEEENKE - EMER A EL
EHVEE o AV SR B AR ST
il AR EEARE -

T 18 25 B (B K A TH R 5 2 (Numerical
Weather Prediction, NWP)HJFFEIL BT >
THREM HNR ARG F RIEZECA
H—ENEIRFET] - 2RI - BT
R A RE B BRI Se I R Ry R
SEHEE Y TR EE - B R A
(very short-term) iy B[l B K | 7 #H

(nowcasting) [ = * A FHERAVFIR & 2 5]

BT WS ARTEEE AL (spin-up process)PRA] ©

R > R DUEREE R AL 0-1 /N
PR SRR A S A L PR ]~ (i B B
J& - BB R D R TSR
HIANIETT A ~ TREGEE TN S atat &R
BRI - 2 & AT

= Fht+—H

RITH¥F 7 72 4% ffi7 % JE8 i1y & JJ (Wilson et al.
2010; Rigo and Llasat 2016; Wapler 2021) «

RIHIHT Ell—KE > EEEEE
SRR - RIEI B
Z% i (Chen and Tang 2004) » {H SRR
ENETEIEY) ~ 17 AT R~
YA R PRI E R AT Ry R o] AR
ERERE L — o FERIFAVEDHI TR S 5
G BN EA S 2 AT AR - BuE
=iy RESEIER SRy C )= e A

HE {5 (Skripnikova and Rezacova 2014;

Capozzi et al. 2018) « B FiI{F oA L2 (F
{fE 2 & H BRIV R & 24
SCAN (System for Convection Analysis and
Nowecasting)FE ! » {ER/KETHE Z KB -
I E SRR B SR - A
IR = 2N S FREARES - RILEAT
FTAH S E BB R THRE - B8
FIZEBHEEAVR REREAEARE - TR
AR E N 25 R BV TR s (e 2 =B A
R B B E PR TR RS T DU TR -
FEERHR AR - MG RIEIZIR
RE AT DI R R H B E T RISk
T EETHE RS R TS LUETTER
E5i55(San Ambrosio et al. 2007; Gourley et al.

2010; Rasmussen et al. 2014) - [{FEEH



S

M ZIEF(2018) [ 2010 % 2017 4FREUKL
BT I 27 {ERE S HUE A DL K
U AR IR (4 - 040 8% B (4 S E Y
SCAN Z 4Rk « SRR AL HAIEE
HE A AELE/KE E K. 200hPa B R KA
BREEH o TRER ST - SR - SESR
LR BT EB R IR R OE 5 2155(2020)
ApE— R TR 2 2018 4 » Mgt
(1)SCAN Z 47 iz /KBS THE P 2 47t he
BEAR A1 DA K (2) B B R [ 58 A T
S E o BAS B EEFIE  BR i 48,

FREFAN 86

B DA R 2= A 3 U A o 500 Bt L o = BAL(2) R
SRERE RN A 55-71 dBZ (& Y4 -
£ BB AR EZEHse T o
ELPE R UKEHVEE AR - 28T - HRE
PETHEEE M A M S VERET » i = —
S5 fift o DATEED Ko 91 - Wapler(2017)4% i 4E:
B 21K SR & fH B2 ESWD (European
Severe Weather Database; Dotzek et al. 2009)
WERERE S KE HEHER - mHllER
R E 28U E R E AR - (D)AR[E P
A Ry KSR LAY THE I ] (lead time
DR AR QYE S E MBI T IR K E

TRE =
Eh il H %
I TR ik TN I R
-5 min +5 min

"

-

Lead Time

1 7R H] (lead time) i lEl

FEMVIEE IR - SR AR Rt E T E
I F MR A S E R - B TSR A T
(D& AT AT s T AL T SEAFESE
IS5 - EQPRA 2UE 0 A BE R
RIS -

S5 > BI2013)JRE et HNE

e
>

AT BB R TIERY) -

B A SCAN 24t H =BG AL » KR
SR SFaE RS 0CRI-20C = SR
ZEREREUE THE - AMESRSE
Gy eGSR A - sZ TSI B IR (EZE
HEAERETR > HE I RAEEREER

sl T THE AR AT MEE RIS 2 E
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M HA TS i PR GE R S Rl  BERICR
FRLEREGETERE PG - P
TERIETHE 2SRRI -
FRE(E B E FHAVERE E > B i Ay
ah 28 H AT T/KE IR THE SRR
S ASOREERAT 12 FEF(S £ 8 H)HY
SCAN ZSIESLE R} - Fo e B ARl
FHKE HB SRR — 25t ot

Ml AR PR T (S PR I RE A e -

HETREF AT T AV ERIACR - f2i
FHAR T EAE S - S =ERET
HAKE H BRSBTS LG L&

ET BRI R R - VU HITERE
SEEFBER BN AL - ARG ER]
FIEAYVEINE - Bk — B aiam LR K

JEEEE
=~ BREETA
(—) RS SCAN

SCAN Z&AK H it =B R B2 7

‘& B %= (National Severe Storm Laboratory,
NSSL) A &% [ 2 %} 7% B M - & WDSS

(Warning  Decision  Support  System-

Integrated Information, Eilts et al. 1996) - 3%

ZEELUES MR RN L - FIRF R SR

= Fht+—H

Ze ~ MmN - BUEABES AR - 20t
AR ~ s fE VKB LU PR -
Ry B TR G E TR B et g BRI 2
KRSE E R HIFERENT H BT E A 25 -
SCAN Z &7t FH S B e B B e
H)% SCIT (Storm Cell Identification and
Tracking algorithm, Johnson et al. 1998)zKJ&
HUAPA AR BN ENRE > MARSR /KB RN
% HDA (Hail Detection Algorithm, Witt et
al. 1998)a /KB > ¥ Al o HH R AR »
DARTHET BRI S i & 2w
fi(volume scan)5Efki& @ fefitaidk 1 25
NRFEFT A SRRV E R - Forp o ident 4K
RHEMAHIERES(D) - azm ~ mg RyESAE
B 2 of U OV Y i e B EE e - dbz
dbzHt Fyfie KIE[R ELATEE S > top Ay ¥
HETEHED =5 (30dBZ fiz =& /%) » dir ~ spd Hll
TR BT [ B - B
SCIT JEEUARTELR & posh ~ poh REIZIIK
B KB HERER (%) - hSize [RyTHET
KRR E K (inch) » DLEEH Y HDA
FUESTETS o AUTFEEHAY SCAN £47
-y apilll NSV i el nle— i OFn
73 1LIEE 2 (RCWF) Bl 35 e 2B Y CHE &

Z(RCCG) » Erft RCWF HisHHF R AT
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U>}*

E N 88

2% 1 SCAN Z4 RCWF 2017 42 8 H 2 H 0510 UTC #2ffk ~ B fu&:n -

ident Do co BO
azm 119 236 238
mg 153 50 74
tvs NONE NONE NONE
mdaSR NONE NONE NONE
posh 0 0 0
poh 0 0 0
hSize 0 0 0
vil 8 6 4
dbz 46 48 47
dbzHt 3.05 0.7 1.1
top 5.61 4.02 2.35
dir -1 156 158
spd -1 4 6
polh 0 0 0
SVIWX 8 4 4
hvyPr N/A N/A N/A
pPos 0 0 0
cgRate 0 0 0
totRate 0 0 0
cape N/A N/A N/A
sreh N/A N/A N/A
county N/A HEE L #5

JEXY Ky 5-6 51 RCCG RIKYFy 7-8 53 -
ZEHATEEE A HDA HEEZ 5T
Rt - 1 R/KERIRTEENZS -
e A ZBEREH SCIT fRHtHyER
HEERIEIR E(Z) ~ B KD S (H) ~ [E105
TRESEE (Hrop) 35 > DA ERIEHE

i A ZIREE 0°CE [ (Hoec) SRR

Tes

-20°Cr5

JE(H_500¢) ° LA T St AR BE 2 A SR A A
GHE
KB H#E POH (Probability of Hail)
POH (Y R/NHGRAH SCIT JEELEH
A Z ¥ A 45dBZ 1518 (Hysapz) P17 5
AZ B

etal. 1979)-

U

NFUEE Witt et al. 1998) ¢

0°CE1E (Hyeo) Y72 (Waldvogel

& Hysapz — Hoec > 1.4 kml&f >
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100 T T T T T
80 -
&
= 60 4
T
<
kS
z
=
& 40} i
5]
o
20 .
0 1 1 1 ! 1
0 1 2 3 4 5 6
H, - Hy (km)

2 /KR POH BH,54p7 — HoocHIPRERA (Az((H Witt et al. 1998) -

TR A KB R ATRE - THI R B 2
B8 (U POH (%) <
® EIZI/KBHEAE POSH (Probability of
Severe Hail)
R HUS B AR 2 254Kk - 7]

ZiE TR ERFCKE: POSH (%)

1

SHI
POSH = 29 1n(

)+ 50
0°C

Hodr > SHI [y BI15U7KE 15 8l (Severe Hail

Index) - {HEHEERAL AR

Hrop

SHI = 0.1 Wy(H) EdH 32

Hoec

M E 18 3 /K & @) g (Hailfall Kinetic

Energy) » HAHPEE[ @I 25800 R

E=5x10"%x1008+Z y(7) =3

W (Z) 2 BRI ek B HAREEE iR R ]
MAE(Z)ERL 40 dBZ By A EHKEHEE

MRy 50 dBZ HFHIAE fem AU REE ¢

w(Z)

( 0, forZ <40dBZ

Z - Z40dBZ

izsode — Z40dBz
1, for Z > 50dBZ

,for Z = 40~50dBZ

=, 4
TN Woee BIERER AT AR -
W0°C = 575 H0°C —_ 121 -:EE 5

it Wr (H) Il By RIBDR &5 (H) A 0°C B
-20°C & (Hoec & H_zo0c)[RIFVFEEE
Wr(H)
0,
H — Hyec

- for H= Hpec~H_30c
{H—zmc — Hoec
1, fOT'H>H_200C

for Hyec

= 6



S

A A S oK B 5 (H D) A8 Y ER
0°C /% (Hooo) DA R > FEEEECR 0+ [fIAE
BRBE-20°C S (H-z000) 2 EFF- RIS Ry 10
® &K K fis KE R MEHS
(Maximum Expected Hail Size)

MEHS (inch) iz SHI EHEM 5

MEHS = 2.54 (SHI)®® =7

ESHITRENGE » A Z) 3 BRI K »
TRIZZN(2013)HY M SCAN Z&THE
FE 7> HDA 3B Hyee = 3200 mH_ygoc =

6096 m > Ry H LSRR EPTEE -

(Z) BRIKBHE S

EE)A R0 N SR TR SAIEIER
EUZAHE - NI EE H Al R AR
ZRREHEE S BIUIR SR P R R - 2t
R RIS EIEKE HE - Bt EIRSEM:
YA RE SR B A THE R - AHT5E
HESHE A BB T (2018) ~ BITE(2020)1Y TAF
HRREE T » S L R
B 2011 2 2022 FfEEF 5 £ 8 HHYMESL
VKB > AARE H B IFHRATEOIERUKE Ry
[l ~ HRREL KB BV  fE—0iEME b
AR ZEEEN 1 SCAN Z&RE S aiak 12
HRVIGHSHEEE - SCekEESE

-

s A\ 90
(B E BRI BT E R AR
7~/ None) ©

TE BT EEKE SV
AWFE IR B AR H3 2 RRE
Kipds - BIREREZEZRAZRLS > I
R SR W~ B (SRR ~ BT
ERBPGR RIS H R Z SRR SA R
FLERAIAC 415 BE e P el 5 LA
AR R 59srBR R - PEBKEHE
i > HEGEEEIEE - AN - BN
[EsCE Z KB R Z LB ERAN 10 TR
INFESCAEAC R . > R — R B
HFR - BEGHZHEEFNER 20 1
AT 12 FE R 56 F(EE -

:LE.

\

(Z) FRERETIRHETTA

IR RE IR RS e
MIKETHENRRIERE R SCAN 240000
J& MaxdBZ > 60 ~ POH >80 % ~ POSH > 50
% > MEHS > 1.5 inch PU({E{&EEEIRER LAY
B RtRaT I TR E IS 28R E R
AWFE S Wapler(2017)ZW152 7575 > 7

BIRE()E S B SRR ELQ) AWV A
FEHEFTRE TRV AL -
FESR B U7 - ESuRE SCAN

ZSR PR K A M A AR IR S A

-
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=2

= 2011 £ 2022 FEHEF 5 7] 8 HRESIKE HE[EE L -

Fht+—H

e EEC] B I (TST) B em AHLA % & E # 2 (cm) AR A () Tk
01 2011/08/18 oy ot Ok e 3.0 (#845) 100 B4 F RCCG
02 2011/08/18 17:00 LELT X i S * o 200-1000 RCCG
03 2011/08/27 FF EE B B, o 100 22 F RCCG
04 2012/07/16 FF # 36 Abk R Fry 100 8L F RCWF
05 2013/06/04 F o K&k 65 o 300 AT RCWF
06 2013/07/01 17:20 it 2 R Ak B R g 500~1000 RCCG
07 2013/07/07 FF SUEIR TS B <1.0 (<3¥3%) 100 £ F RCWF
08 2013/07/08 17:03 PALALER B F o 100 24 °F RCWF
09 2013/07/09 Fdo Exd ) ko 100 22 °F RCCG
10 2013/07/09 F RRES RS 1.0 100 54 F RCCG
1 2013/07/30 16:10 3k 375 ) o 100 24 °F RCWF
12 2014/07/04 13:30 T #e 3L R 5.0 (% 3) 200 ;A F RCCG
13 2015/07/23 T A BE SRR LR Ee 200 BAF RCCG
14 2015/07/28 14:40 K&t T3 e 300 84 F RCWF
15 2016/05/05 15:00 Al GG 0.8 (%3%) 3000 % 4 RCCG
16 2016/05/11 16:40 LELE S A ok 1.0 300 £ 4 RCCG
17 2016/05/13 T ELSE YE S 4 L) 27(107) 300~1500 None
18 2016/06/20 16:30 £ 8 2 B T 300 F RCCG
19 2016/07/18 FF EESCEE S AR Fho 100 24 F None
20 2016/07/24 15:00 B b R AT A G i 100 £ F RCCG
21 2017/06/09 FHF ddg B R FY 200 £LF None
22 2017/06/12 16:00 & HF R s R A 1.0-20 200 AT None
23 2017/06/13 15:40 LE St ok ki 5.0 100 24 °F RCWF
24 2017/06/29 T+ i H T S i 8 A ho 100 22 °F RCCG
25 2017/07/12 13:30 FT 2.4l R Hho 1000~2000 RCCG
26 2017/07/15 15:00 i KR B 1.0 (33%) 100 22 °F RCCG
27 2017/07/15 Fdo EHER RS 27(107L) 100 24 °F RCCG
28 2017/07/18 15:00 J bk EH i) 1.0 (383k) 100 82 F None
29 2017/07/19 F¥ £ 86 e 10 (s 555%) 100~300 RCCG
30 2018/06/27 15:30 BRw B 20 (1) 100 54 F None
31 2018/06/29 13:00 i 3k i /5 5 ER R, * o 100 22 F RCWF
32 2018/07/08 16:15 L2 X T i) 20(17L) 100 24 °F RCCG
33 2018/08/05 15:00 Bkt R 1.0 100 24 F RCCG
34 2019/06/06 i 1% B o4 85 7 Ei 0.5 (i) 300~1000 RCCG
35 2019/06/07 15:00 IR/ e e i 1.0 (53k) 200 24 F RCWF
36 2019/06/07 15:00 E AR e P 200 AT None
37 2019/06/07 15:30 £ B 47 es e o T 1500 % # RCCG
38 2019/06/07 16:00 4t Bk S 1.0 (it %) 500-1000 RCCG
39 2019/07/31 16:00 LRSS LR R, ok B AR 0.8 (% 5%) 100~1000 RCCG
40 2019/08/01 16:00 BRE R CACE HE 0.8 (k) 200-300 RCWF
41 2020/06/27 16:00 LA P4 B 27 (107) 1600-2000 RCWF
2 2020/07/11 15:20 & RA A ML E B ERE 2.5 (ALaR) 3000 24 £ RCCG
43 2020/07/18 T R e S Fdo 3000 A 4 None
44 2020/07/25 13:57 CEZES iR 1.0 1500 % # RCWF
45 2020/08/16 F 4 ) WL Rt E 100 22 F RCCG
16 2020/08/18 17:00 R ES] s 8 sh B AR AL 3.0 (346) 500 A F RCWF
47 2021/07/13 15:30 Aol de Bk ) 0.8 (#H) 3000 24 E RCWF
48 2021/07/14 15:30 BRI E Aw 5 R, 0.5 (£ 41) 100 22 °F RCCG
49 2022/06/22 14:00 LS IS ) 0.8 (#3k) 200 34 F~3000 24 £ | RCCG
50 2022/06/24 13:40 CER S 9 R, 0.5 (R ) 100 £ F RCWF
51 2022/06/25 13:48 B0 P50 i) T 200 B4 F RCWF
52 2022/06/27 15:00 B R i B 0.8 (#ri) 100 54 F RCCG
53 2022/08/08 18:30 & i % CEET 1.0 100 22 F RCCG
54 2022/08/09 14:00 EICES 3 CEESY E XY 100 BAF RCCG
55 2022/08/09 17:05 it B EA 0.6 (2F) 500 A F RCCG
56 2022/08/27 17:00 PR 7 1.0 (583%) 100 24 °F RCWF

Al s BTSSR HYTHE R (lead time) :

lead time = Tgirst aiarm — THai

Hr s Trirst alarm%%ﬁjﬁﬁaﬁ%ig

= 8

SCAN

ZITHE P MEAVRFE] > Thea AR HEBE]K

%E@H#Fﬁ'ﬁ °

R SCAN 245 HERTTE »
B SEAF AR B LIE S 5EAE

Flead time By BE(H - (AFTZE

LN



—— Tt R

[ Z SR G 2RI T - AR T
K- DA 3 Rl » FEFTA EEF M 2 RF B
PR EER) &FEF0515) M IR H &

R 20(0530).2 Z2E Fo-15 sy - BIFHERT) -

FESE 2 & T > A& SCAN ¥
A E R AT R KE SR

FA 92

allat o RIS S P IR B
TREETE R - &y R R ey
g amlbE o - SR R BT
AAENE H B (E R st EEfREER
THE 280 ] REHY (R E ol ) -

5y s A
------- H 85— -SCANZ -
Eit L5ilD} RS Tk ID | Lead Time
2014/07/04 | 0530 UTC | gsbiesial| RCCG 10 | -15min
Time{UTC) POSH POM MEMS 995 location

01 0352 0 60 025 50 PPRRIeY
02 04:00 0 40 0.25 45 EBVISY
03  04:07 0 60 025 50  PREEGDHA
04 04:15 0 50 0.25 s1 PREBGHHEA
05  04:22 0 60 025 53 PPRBYIeY
06 0430 0 30 025 49 BERYES
07 0437 0 10 025 so SBERVEE
08 04:52 ) S0 025 49 REBRED
| 09 0500 10 70 05 53 SEKFEM
10 0507 40 80 075 57 BEEANE
o530 11 051 so 100 2 0 RENRZEY
e=pi2 0522 100 100 325 65 RERERS
13 05:37 100 100 2 62 ExmERE
14 0545 80 00 15 sz BUTHRILE
15  05:52 100 100 2 63 BETAMNE
16 0600 S0 100 175 62 SHMAME
17 0607 70 100 125 53  EEmAME
18 0615 50 100 1 S5 EWmEEE
19 0622 60 100 125 7 EARTEEE
20 0630 40 90 0.75 s6 ammW{tE
21 0645 30 100 075 53 BWHENE
22 0700 © 60 025 S5 AWNTREE
2 i 23 0707 0 40 025 53 BWTHEE
® T HRAHER 24 0715 0 70 025 52 AETELS
. S 25 o07:22 0 50 05 51 BWmELUE
® HE[MEA 26 07:30 0 30 025 53 amntadE

3 JKEAEIERAR A Z SRR ORI - RN R 2 [HE 12 -

(M0 TRERETIETTA

HI &R SCAN Z v E It 2
B EI IR R ILR R GETRE: » B0
MEZS TN EEF S EEZ
HEEN - ALANR 2B TR
{TEIL - sTATHEMMEAVEEEE - ATEEH
BRI ~ DURE T ARECHTRE 2 H
B R R NPT HET TSRS © Mt SCAN

NS EEE - 2B 2(2013)15E

YT - LEEH PRz E s
SCAN ZHiwr s THaxHY 0°CEL-20°C5 &
(Hoec ~ H_z00¢)1% » E231#£1T POSH ~ MEHS
HIETE - WAEERE ERIKETHEE N E
BEFTNEE o st REAERE FATEFIRY SHI 73
AR DA A TR Y ¢

SHI = 0.1 % (Hrop - Hooc)

=9
* Wr(H) x E
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SHI = 0.1FE
H_5po¢c — Hoe
(HTop2 - H0°C )
2
— Hye

= 10
#EBIQRO) A E(fG &8 ) B i
TatsE o AWtZEbR T EZ A5 - INE
S H 71 1A H_pgec~Hoec 18 fET IS 5 I T =X
(Bt IEITET R Wb AR TT
P 2 THE S BFHER - MHRE
H1 SCAN 2487 H_poec ~ Hooc B R HIRIE
B EENLE Y il AR [EDHIGAY R SRR 22 3
{8« Hrf » RCWF 2% 2011 £ 2019 5
=578 AR - REBHRIENLEREH
00 ~ 12UTC Z SERFEDM » BUSFATA BT
BREE 0°CEIL-20°C /5 & 7 Jif SRR 28 = f S
{8 55| Hooe = 5181~ H_qoc = 8545 (m);
RCCG J7HEHIS% 2014 % 2016 £ E ZEH
[ FH & ERe R KR 7 0 1 9 PE RS
Rl B E S = NI R S PR S
SEE 0 B T Hype = 5242 ~ H_ypoc =
8561 (m) - LAl4ia HERI R EE 2 BIKE
$iHoec H_20:cH SCAN 24 FHRR =47 2 2

2.5 B 2R oy BIAR BT LR BV B

2 B

itz rdLER M E R S P (E - NEEE

TR A
=~ BRKE HBEFEERESET

4 EERHFTEARI AU SRR 56 S
EHtRE-2EER KBRS 31 E
#Y RCCG Fa E5(64.6%)E1 17 2 RCWF Jf
HRE 22 (35.4%) - IEAMNAH 8 FERAELE
SCAN Z 4 HR R FI S FERY R SR B - it
REEHE] SCAN HRIHYEZE - 1 & 2016
- RCWF & Z BRS¢ UK
SR 52 \LARPHIE B = O S 0
HERAIA ATRE Ryt it~ B B IHH A
HEFTAEEL » /KB B HBEZS DUERSY 1 A E
AT Ry E.(82%) » REARET4E R AT RE Ry (K
EPOtE A\ O R B - B )
e HEACERATEL - RAEARFKITHLAERER
RRIEATRE ~ FI BRI EAYT94R
B R 2(68%) 4R R 2 A e S
(F 5 13%) ~ g ELEVE MERSRBA(T ; 14%)
BRI Z(E 5 5%) ° KRB H B84
15 6~7 H ~ SB[ 15~16 I - MKEE
TRPEEME L B 1.55 cm (B[ 0.61 inch) ©

JEH PR LK TS S ERY SCAN %1

GEERMAARTEL > AE L E R LR AT
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(a) Characteristic Distribution of Hail Events

Radar
Unknown: 8

Height
(km)

Weather

Month

Time
(TST)
Unknown: 17

(D
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r T T T T 1
0 20 40 60 80 100
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(b) Hail Size Distribution

S
1

Diameter (cm)
|
|

(]
1

Mean: 1.55 (cm)
Unknown: 23 (events)

T
Size

4 KEHBEARREOAN - @FEE « B KR AR - (0)KERT -

94

[ Ry [ 22 2 30dBZ HramPif ~ Wwe  TERmW AR IARESRE - SUEaENE
SCAN Z&REMEIIIE - AKEEAAIE 1 FEERHRIN - HERRZ AT DIERT 1 /NEFLL
FERFEI AT TIEI(E Sa) > PR T/DEEAZ EF 3/NKGLUT - H RCCG $hErY Y
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(a)12 Cell Lifetime Distribution

B RCCG
B RCWF

Mean: 114.88 (min)

Number
(=2}

<1 1~<2 2~<3 >3 only 1 signal
Lifetime (hr)
(b)16 Time Difference from Cell Appearance to Hail Event

B RCCG

s RCWF
Mean: 48.94 (min)

Number

<30 30~<60 260
Time (min)

@5 KEEBEEE N - (B R - O)¥RAETER 2 HBIKER = -

HERFIRFEI CEE RCWF B & - £ A% RCWF FEEARZ/NL 30 7388 > RCCG |
(2020)HIEET4E R SCAN R E R H  ZAE 60 S LI - Al ILE ZRVET 2=
TR AERF I AE 1 /NELAY > (RIEER] 52> WTRE Ry RCWE M iis, > INIMEEASE
DIHERT > $e77/KEHY SCAN $fEE RS B HIRALSR RATR I KA 53R [E15
HEFFIRF T R o M ERAARERSTE ERSRRTEL: BEAN - JRATRE R LB PR
REFHEFKE USRS EE Sb) > SR > HEER AR ] (spin



S

up time) AT » A FHEGE 5
BT -

37 B 6 ML B T
HEIREY SCAN Zsh » 12 2011 78 2022
R L - FEHII A S
h  POH BESAE R VARG - 5
5 5 R TE AP ; MEHS HIE By

& e P 2 FE S E R R AL 2 AR

96

0.03~0.04% = -4} » RCCG K POH Bl A
B8z B BSEN SR oy A1 & B EEE. RCWF B
» LA A4S S AT DUB RS g 22 B FE s K
T BB BEEILEE L HEN - TIER
B SRR 2588 © BT
a7y POSH . MEHS Tfi= * B iZEL ]
AR Sl ELEGIR O 0 BB T RE By

SCAN 24 B Fiis BT B 0°C ~ 20

=1
==
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Abstract

This study is based on the historical storm cell and hail warning information provided by the
System for Convection Analysis and Nowcasting (SCAN), which is utilized by the Central Weather
Bureau (CWB) for operational forecasting. By combining hail records from recent years as reported in
the news, the real-time early warning capabilities for Taiwan's summer hail can be integrated and
improved. In terms of the analysis data, Wu-Fan San (RCWF) and Chi-Gu (RCCG) were selected as
radar data sources to cover events in the northern and southern regions, respectively.

The results indicate that most of the events occur in the afternoon during weak synoptic weather
conditions, and the size of witnessed hail is mostly below the warning threshold. Hailstorms have a
longer duration compared to general summer storm cells, and the RCCG at lower altitudes provides a
more complete signal. However, the higher time resolution of the radar scan gives RCWF a significantly
better early warning performance. In summary, SCAN can provide a lead time of approximately 15
minutes for hail warnings, but two major issues are identified: (1) some hail events were not detected
by the SCAN system, and (2) there are too many false alarms. This research proposes two solutions: (1)
lowering the warning threshold based on the statistical analysis of hail reports, and (2) correcting the
default value of the SCAN system using sounding data from Taiwan to address these problems.
Keywords: storm cell, nowcasting, hail early warning.
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