112 # 37 F RAEIRE LT % 254 ¥
¢ »> -
2021 EEEWHF LT E LT REBBRELS T
PR E MY A L omEd s f 7%
i &
%%ﬁ&iﬁ%ﬁ&i%]‘?’ 2 5 L% o gj;.: ié J.?Féivi R 1144 ;F‘ *’5%& y B B 5[ |7 =

FARBRE >2hERTF)F 2L - > AT
TR IE R 28T RS

BB 60 & 80 B EY |

Wyt pggawafd s - TREPHME - § 3
PERE S S hesh o THBATAR S G

LR R B
TRRE A pF ¥ EIDLE 11052 115 B
BoLAo ZAHT A S

RV 548 F fR47 A BRI

RAHE G P E R FEEAR
et

1. %3

,;*?aﬁw%n Tk A & AR LB
PR LEBFHEL LR Ft o A 5P
FREER iy T > FiiEF¥ T EZBFL
Bl B EAANEILE (B 1) R T
T LFESHBHE S PEAHIRT R
FHEABBRIEHEHFAR L E
B o A EAPFHTE N 5
FERSY S AT EEBF S 2L ERIPN
EOERFEF A T A2 (R 2) HE S
618" g Bt PIEG -

2021 & AH o f|* AT A 2PLE
6 % 8% T Z ¥t 27 (Cloud to Ground > CG) |
PTEMEFRIESIT BE T EABS
LA R T2 e Rl EARE LSS E T
2EED ZHBHFLILa R r%:ﬁ-rﬁ" ‘Lﬁ‘
FREAFPIZ LR | 1B RTHRLH(BI I

B > ] pb

oA 2]y
EEE2BFEVRLT 2
R AR ATEFREL EAFE S BRI

7 f1* X-Band "% & 3§ £~ 47 2021 £ § T * S HAH
i”? ml“'K Il’ﬁ&i%‘iqam nE S\: ,—;,._1_

CAEL RN g

)’?4 'J’F&”El]}it—ﬂff'"\—l/«?—ﬁ@ml‘"a b"’%lbz; f’%ﬁ]L’

BRE S wad ¥ EIT LG 124 3 130 & »

daeifr BRE %S

LR RS ERIN LR F B
Al A d B r EREE
1% 4ot X-Band & FHEA &Y 0 fL b H 2 WISSDOM Hjiri 24
FHOAHE 4T 622 nF 2 HHE T

 ERBAELEE (3 F A OB E S B

TR LF A THEARR Y

S)e it R L F kT LIET A e BARE
B g R FORERE RO FEGRF
BRI Z TRAR 4 Ber 4 2 B E S TP A
FrRFA =0 X F B2 3RETARMT
g Fme v fio AT EABHFTES T
R 97 chifh B0 B AT o
2. EL A RATRLR
21 =53

ARV L F ARG F BA
EEWBE S 2L FEPN G SRR F R
BXFHLRFRT 109 £ R2E 235
X-Band BEiET 30 8% & 7 (B 6)11 2
VoL ok B EE 2 b R G E# WISSDOM >
AT ETABBRIEER F2Z MG 5%
- s EARIERER AET T E Y
56 B i 40 dBZ & % & #/n F @ ¢ 4L 3% (Tapia
1998 ; Livingston 1966) » ¥ 4]* PYTHON 42



112 # 3 7 %‘Q\;F(;';E;n\*fr

FEFRALTHREAEEZER -
22 TR KK

X-Band Fimimic 3t " B4R g Ev g
FEfrf ek T2 £E A B e T RALG
St B G BHAA RRRFCERRE o £ H
fo 4 EHE B S SRR (Ao F 53 R & AR
FA) TR AERRRIT SRR <]
/;;;Lu;’;swzgymﬁ'r ErE 1_‘;,J<ggu

LA GF o d 48 BT I RS anf b
i

BoiEm F~‘?ﬁ’ s? N = o) N VA ) ﬁ* o
2 ~BREZ R BFHF ‘/ﬁﬁﬁq")a
"ﬁg?%k d = 8 bk HFE S HF
WISSDOM > R F1# j&e b $ B M %3 (4(L)

F)FER B ﬁ*frﬁh‘é X Il A a&#/ﬁﬁfi
3 42 (40 (2) ) - F R BEBI TR R
Laplacian & 7% - 41 i Immersed Boundary
Method(IBM)/%@@' THERMFER RS FEF

S (Ae(3)3N) 0 B E D4R SR A 0z
i) i%(%] 7) e

x oo Z
v =1u- . 17 - - F{w A [rj ' " (1)
9 e pyues s (00U _GWOY
at e+ 1)V dy dp dxadp
de — =+
mop v-vV.—v-Vf )
Jlu,v,w) = Z T
M1 (3)
3T EREAK

30 X A RBERTUBTREHBBM G

PESUT AR LAY S TEFR
Fo4 LG PR G AR TES
BeFd gilERABERITLRA(R D) A
b BRI e T A BEM G

ST EFROF S EBRRBRA(E ]
AprE AT o TR RS B R
Pd SR F cAPEB6 7 10 p %6
B ) R A TR RS
P Y 25 P &5 4 B9 AT

f} Tl“ ~

¥ 254 ¥

TR RS PR S R B
PR FRILFEIR B > REX(S
TR R d e A8 E(H 10) -
FXT3RINEGY 26p %
BINDEX T X3 RELHF(8? 31 P %
BlE R A B 12) gt g SRR R RS & T
ABERES RPN O L2 FRRRFE
Bimdh REILEFTARERD Awd B
B (B 13) -
BFHEB 217 A HX-BAND % & 3 &
2 WISSDOM #jiF» 817 22153 a % f
oo 62 10 p %65 i w ik MAXABZ
v g d gt HEpE s 2]
ﬂ@m%;&% Aah @ 436223
IFZRBREah(B 14 - HEr 436
2 F bk HEFEvid MAX dBZ # 8 1
g m@%wom89259+wwﬁ1i4
2 7k o & MAX dBZ g * # # s
5 6’25—!%9”3\@;@& J P B TR B
(B115)-8 7 26 p 26pe8 132 3 223 5
Fh o MAXABZ chd & # %2 4 1 6 2o
2% A b Hf RF (B 16) - 8 7
31 pPRGIBEAR L 2 2202 24k 0 it MAX
dBZ v A d #2233 62354 FH
7 BB hb B (R 17) o
d FEATRE S AT EF RO
L B T RSP R o
TisF R EBARR G - TARR AP B
MomBrh 43 6 22k HgitEn
MAX dBZ w i} B °
32 FEv AR FTHRA TR
LERE L A Ed A 82021 £ 60 %
8" HFEBAEANA0dBZ > ¥ EREEE F
2R B AR RE- D TR
}ﬁ\6’?$ bOH-ZE E T %R

P
?‘ o

f}|]:_;fjm%a

‘A 3/\g§é‘wﬁ

v -Enl
<k -Enlt

|

J€ 2021 # 6 % 2 8 % EEE Foa A
B % % %o () 18)45 2 2021 & 6 7 % 8 1 £



112 # 3 *

B RHIE LA A P2 X F BI(R 19)
AT A F T E A e R SR T e
A% | BEpE RN TEZREA S
A A A E S pF W BT LS 124
3130 B > A A pEA SR B S L e b o

MEEE 6 22 3 B(H 5 500 hPa)srk 377 4
s b B S oo

J€.2021 # 6 % 2 8 0 E &M RAT 4
w % & %2 BI(B) 20)35 A2 2021 # 6 * % 8 7 £
E¥ RHELLT A2 X F B(E 21)
AR FE ST AR g T
Aw | BB PO TEFRY L
AF30RDF RS F L PLEFRER
7 Rlend b B EUF,Z -0 AN ELARS LI 3
202 30 B Hf 4 ma W BT A5 110 3
115 B - & st RE S BERM R 30
Ak 530 A@iER 6223 E(H 5 500hPa)
Ok H L RAR A S .

4. %

A 52021867 287 f5 & F
FRo EZPFYRT G
nEHFdae LE S A AR LRI o

d PiEBER AT I 2 T EF R
b AR LRI © AR S L 7 S I
TARRSERE - FFEES pd WET AL
F1242 130 > LA RS f4

FEIRSES S Reh o SRR TRE S
Al e B~ EEE R(E22) % B RS
wd EZ LEI0T 1158 » 4 8
BERESFERPN A FRIRAR D
TR TAR S A e d B EEK R
(R123) -

am
-
-

|

R TR
R E g

_Lﬁ

FEX|ET3 2 (5 F A e 5
P RIT R F A W I A T BRI R 4
700 hPax 500 hPa® & kb 3 ; & w ik e b 5
Lo P T A E B R4 R BLRID £ > 4o X-Band
A FEA S S b 3% WISSDOM# i+

Wer s AFHAT 62T hE TR R T

F RARIR G AT

¥ 254 ¥

L BFg 287/ 30T B e = Iggﬁ”eﬁizﬁﬂé&%‘c
PR e R F TR E P IR R K

2EEPRILE > oom AT R ;g]
RSB EeES TR eHe s 8 RPH > &
W3 FFF L g Rpi(ERT g o 2009)-

5. kB ¥

X-Band* & § £ #30 B { TR F > &
TR A AALEE A R S 55w
X-Band™ & § & it ¢ & F % & Qpesums
Feade (P L Hm2 {FRITA
gE R R F g FPX-Band' & § i
7; ERRS 50 DR 2 B N - KR 8 5 it
aﬁﬁ»?éi%ﬂ °

ERPHP R ko B LRI
BE RESBIFLTA 0 D HRe S
LRSS R 2 ELAR  BAP
FRRFTRIARFAIPTEF PSP
;_ﬁ_\@d\’kﬁﬁimPPm #j‘;&é_w*%%j\sﬁ
BRIFAH Tt fERERE 0 PF
%j\nuﬂ{%‘?—g‘ri%b 7 F% B B T ’iﬁﬁ
PR G 2 REREEHEER > ML D
6. 34t
P A 4 ‘;\$Q‘pﬁg‘i\#~‘*fﬁ~’2ozlﬁ

67 EERF T IEFARIFHE A S

FEAF 21 A 45 0 247 » 2-16 -
LiE ~ RFH 2019 # 67 0 &
P R L E S SR T FA A -
EEHWFL 0§ RRARE L 475238
6-14 o

1:)

~N

LA

Bl ‘-}47\-

iy
e
V]

’H‘rr'%-\ 15-1\%@”%,2012&39,5&
SRR T S R R

o AFHEE > Fwe L T77-107 ¢
T A 2 02009 R A RE 2§
BN T
Tapia, A., J. A. Smith, and M. Dixon, 1998:

Estimation of convective rainfall from

lightning observations. J. Appl. Meteor,
37,1497-1509.



1z &3 WA A 4

Livingston, E. S. J. W. Nielsen-Gammon, a
nd R. E. Orville, 1996: A climatology,
synoptic assessment, and thermodynami
¢ evaluation for cloud-to-ground lightni
ng in Georgia: A study for the 1996 S
ummer Olympics. Bull. Amer. Meteor .
Soc., 77, 1483-1495.

MacGoman, D. R., W. D. Rust, T. J. Schu
ur, M. I. Biggerstaft, J. M. Straka, C.

¥ 254 ¥

L. Ziegler, E. R. Mansell, E. C. Bruni
ng, K. M. Kuhlman, N. R. Lund, N. S
. Biermann, C. Payne, L. D. Carey, P.
R. Krehbiel, W. Rison, K. B. Eack, an
d W. H. Beasley, 2008: TELEX the th
understorm electrification and lightning
experiment. Bull. Amer. Meteor. Soc.,
89, 997-1013.



112 39 AR A e % 254 8
7. 4 %k
21 A TEZRORA FEES L
B % 11067 107 11087 257 11087 26 7 11087 317
LA B | AR B0 s AR Bk s | 4#a Nk HRo
b H | Bojaadd et | R R B b AR AR
Boo 3B o
1008 hPa % /& 2 = | 1012 hPa% /& & = | 1012 Pa% /& % = | 1012 hPa % /& & i~
S MR RN S T WA BLA - F o | A BEY - 04

SRS 2 C LRI

BixE | MBRAREE- R TG F AT FG | B XTEZRY
BFGAF W e
LS
EieF 3 A # B 3 A A B LS S
LR =
8. W*er
EARGAARSTARI AN

5|

) ’@ A\W?P\, “

B fn, ?‘“3\

@1;3%&&
PR

™

=

f 3RTE LT R,
5%3%&&

\

' '
o

T '
——

e - . -
L] ] LI R
saee ARt Y EEL )

& B2

i%%%MUANHﬁQu%4aﬂ%
HIrME (FMLTHOE S BRLES
)




112 & 3 PRSI PR % 254

%
r

B36" £&F RCGETHF 2 =8 2% H (
B AL Y 8D T B Bk
LY w162 R FRLPT
FAE L3 A EARBMEYE)

o b HBR T4
;R

| \mmersedt

; Boundary
Method #WISSDOM

W47 Ex¥ RCGR R F4 5~ H(F
®3)

Laplacian* i 7 |l
M7 2% B F 232z 0k 583 HF
WISSDOM % #- ]

FERVNY (Y0011 ARG PR L
) -

%

B58" & RCGF R4 =3 »# B(F
®3)



112 # 372 F RARARE A 45

N i \1 - =1
‘h——\\\ \ /" '/ I't &\/, — N
i N 4 )
s S -t ’ ™ T .
(L) ‘ 2 \\ 1'/
VPR SN
N Fo
N 3 ,/' Vo

ASAS  RCTF  GMr —
10CC0CUTE  Jop I
SURFACE AMALYSS

Bl 867 10 p 0800 P + & % 5 B (4 5
CWB)

.

B 98 % 25p 0800 F% ¥ & = 4 BI(F F 8)

(2)6" 10p 1630F%  (b)6* 107 1700p%

5 254 4

= g
- ( Y &N | MOOUTC Ay 36T
D \ l‘ SURFACS MALYSS
L) AR p
& \ = )
L s 2 | A\ v »
R | N v
el AR NN /7
- ‘_// \_‘«‘ -\l ,\“——// " .
N ey b S
'!_.1-’" ’ (
g P
% \\ | »
(" 2 - j N\
if v \\__‘_:v' Y
N §
PN
a7\ \ S\
5\ S v
o — %

B 118 7 26 p 0800 F* ¥ & % § BI(F Bl 8)

|
N (7 2 X NeoOTC My 3T
i 8 NN | ) SURFACS MMALYSS
o \ / = 3 \ f I A
™ i '/ ( ] o Pt v
L S e
- e - / -
e v -
i ~ 'w___," » \ \)e‘.’l\L"/,// A "' >
) ety pe.
|- 13k S rago® o
/ Ny 5 \ T A,
\ ( O T . Y e il
N\ . E21 & \_I; e, T s " 4/4‘
B, D - Yo,
2 ) \;: n ‘/ ‘ i ‘/ .
- Al 2 M =% l i
b8 - W =
/ 7o fer e\ &
/ "(.. » F \\ Ve
L . —
’ L —
3 : ® I
3 N X
|3 i =t
vl{.; 1

ASAS  RCTP  aNrF
FO0RUTC Ay 20
SURFACE MALYSIS

B 128 ¢ 31 p 0800 F* ¥ & = # BI(F HF 8)

(b)8 # 26 1 1630p%

(a)8 " 26 p 1600F%




112 & 3 PRSI PR % 254

(a)iEs 12 2 (b)IEH 22 8

S NI AR |
oA S

~

 (Q)EEE S

Sipdai-Sermw)

PRIV SR e
SRR b L i g

O Ty

B14 67 10 p 16305 WISSDOM # 4 %
TAE (Fr o mRk) 7 LB (F§14)

by
=



112 # 3 * g@;gjﬁzﬁg*§

(e 122

SRR eSS

e e e e
B o e B s e |

dEr 422

Yy NSy
T AL I e e )
-

— 2
—————

0 T T T T T e e e B P . W

e e e e
2.2 AR BUA PO R ANEE RO s ek

Ly

(F ®B14) (F®I14)

10

-
A AAAAPP AP APS P

Tl ol o b ol ol ol ol ol ol of -
] f

(DEEH 62 2

W16 87 26 1700pFWISSDOM £ % % = &, 310 1430/ WISSDOM & 2 & 7 1. [l



112 # 32

(2)2021£ 06 ¥ 08 p

T A R

THAY 20210006 17400 ppe

F RARARE A 45

(b)2021£ 06 08 p
1748 % FEH 62 2

(c) 202106 10

™ PE R

B2 /5 )

THAY 202710810 15421 ppe

78
L ::;_ ::;_
wg wg
(£)2021£06* 12 (H)2021£06* 121 (2)2021# 06 % 13 p
T A 07 B [T B 1700p% §E3 62 2 CC LR R
THAY 20210812 17001 ppe ; THay 7"?1;‘}.!1 TR ppr ;
4 o
b,,.,.\ w; bv‘:\-., 7 w;
(1)2021 08 " 24 p (1)2021 08 * 24 p
SN 1419 PFEER 62 2
?# 8
B
{ b =
'v\ wg

Bl182021 #6% 8% £ %+ %
EREFTRESTPR

B S (F Ep 0 F 64 48

)BT s Bl(b) ~ (d) ~ () ~ (h)% (j) = WISSDOM =
B /5 B])°(a)2021 067 08 p F & %2 i

DI
PEEER 622 5 (¢)2021#067 10p 7 & # &
2 (e)2021#06% 127 F & 9% B
067 13p F & #% j
B /Z W) 0 (1)2021 2087 24 p 1419PFFES 62 2 o (& Ff

& 7

5 254 4

(d)2021£067 10
1542p5 BB 62 2

(h)2021# 06 % 13

1812pFjE 620 2

" de T AR R () (e) (g)% () » X-Bandd
i) RFRF AR

Bk S H (B

AhHEF RO LR B R
% /5 B> (b)20214 06 * 08 p 1748
£ /< B (d)2021£067 10p 15425 FEH 62
% 5 ]2 (2021 06 % 12 P 17008 JER 62

2 5(g)2021#

e/ Bl (h)2021206 7 13 p 1812PFFEH 62 2 » (1)2021£08 7 24p &

11

» k)



112 & 3 PRSI PR % 254

(2)2021 £ 6 7 8 p 0800 ¥ & % 4 [ (b)2021 # 6 7 10 p 0800 FF# & % § M
Ne. P A G ST e o

(€)2021 & 8 * 24 p 0800 FE# & = # ]

\ l In,' , o ',—._* ARAS RCTR T
AN }- ) ) Y INUTC  Asg e
e 7/ /) I‘ PN \ \ LY mnrice aaLvss v
W =] \\I ff f :’ | NoA) -_”:_‘:’_--_'_'_.__.i_
\ ¥ L | e R B () w =
e N 7L 2 (ks e s
S v L T 5
. > , \ o ——

> .‘ =
SXI¥ - Lo 3 1
S 4 K e v
ST ~ { ‘ -y //-——
f\\ t‘
| /
A / ¥,

ARAR  WCTR
sy
SURFACE MALYSS

B19202126% 87 £&¥F T 4w | Sa% §p08@KE s = 5 B - A iFd MEA
SATEFREPS FES B LAY ER - (22021267 80 0800/ K 6 % §
» (6)2021 67 10 P 0800P% + & = 4 @ » (c)2021 £ 6% 12 p 0800F 3 & % 7 B -
(d)2021# 67 13 0800F% ¥ & = 7 @ > (€)2021£ 87 24 p 0800F% & & = 7 B - (3 & =
FW4E A CWB: 4 15w ik)

12



112 # 3 *

(2)2021£ 06 09 p

R L Vil

THAY 20210008 1%40 ppe

(b)2021£ 06 09 p
1548 FEB 62 2

4y
'

-

S R

(c) 2021£08 7 26

T A RS

THAY 20216820 131 ppe

¥ 254 ¥

(d)20214 08 7 26 p
1934 jE3 62 2

"(l’ ‘ -k - ; . ;
S o o
W 1 _4
én '.':- 3 ;;‘;; ::‘;._
'v‘ ‘ wg wg
(€)2021 08 7 28 p (202108 7 28 p (2)2021£ 08 7 29 (h)2021 £ 08 7 29
T & B 1637p¥ 3 62 2 T A 5 BT 1807 JE 62 2
S [ 2% [
{ * : ::; { ‘ ] E;
bx._." 3 ““.; 5
(1)2021£ 08 7 31 p ()2021£08 7 31 p
T A e T R 1437 fER 625 2
1"(/ .g\" ) ;:‘g.
Vi » e &
5. el
i 2 ::;
x-i '.uE

B20 W18 e % Td & 4w | 23 % (2)2021#06° 09p & & * = @ > (b)2021 &
067 09P 1548PFFEH 62 2 5 (c)2021£ 087 26 7 & % i i< @] » (d)2021# 087 26 P
19345 fER 622 5 (€)2021£ 08 280 F & 77 & /= ) » (120212 08 * 28 p 1637p% §&
BON T o (2)2021#087 29p F & 2 i i< B > (h)2021#£087 29p 1807FFFEH 62 2 >
(1)2021# 08 % 31 p § & *& /< W] » (j)2021#£ 08 7 31 p 1437pFEs 62 2 o

13



112 & 3 PRSI PR % 254

) Iy Asas o
N P { d J»_.i,//.r(f' L/ ) X INOOOUTE Ay 30T
e 3 \u. & \ l e M'-
== _\ \~ “/ 3 / \ / < _‘___.f/,/ 'b
] y N \; (, '/_)g o i
A f
: i s - / A
'l \\l ""._,,r . \ \ l. LJ///; = '/.
) |' . ey Nl
\ 1 i D W s
Lo \s: S i
--\_\ 1\_-//' ‘}3\,,} v i 1.3 ' A
= _-’/ - P '.‘ ’_ ____‘: .
V" "t W "
/ X e

ASAS  RCTP  aNrF
ERUTC Ay 2
SURFACE MALYSIS

B2l F@I19ke s Tdadn  (Fa=FH
# n CWB)

14



112 & 3 » F ARG A 4T ¥ 254 ¥

Analysis of the movement path of afternoon

thunderstorm cells at Chiayi Airport in the summer of

2021

Hao-Hsun Hsueh, Chih-Yi Chen, Tsung-Liang Chu, Chien-Ta Chen, Yu-Hsin Huang

The 4th weather squadron of Weather Wing, R.O.C.A.F.

Abstract

Chiayi Airport is adjacent to the Alishan Mountains. Thermal development in the mountains in
summer afternoons is accompanied by changeable terrain and weather. Severe weather of mesoscale
and microscale is one of the important factors affecting flight safety. This study uses X-Band radar to
analyze the thermal convective movement path in the summer afternoon of 2021. It was learned that
in the afternoon. The thunderstorm cell's first development position was mainly in the mountainous
area southeast of the airport, followed by the mountainous area in the northeast.

Through the analysis of the cases of thunderstorm cells around the airport in June and August, it
can be seen that the position and strength changes of the Pacific high pressure have a certain degree
of correlation with the movement of thunderstorm cells in the afternoon. When the high pressure
system stretches westward to 124-130 degrees east longitude, Taiwan is located at the edge of the
high pressure system, the surrounding winds are mostly southerly, and the thermal thunderstorm cells
in the afternoon mostly move into the Chiayi area from south to north; when the high pressure system
moves westward stretching to 110 to 115 degrees east longitude, Taiwan is under the impact of the
high pressure system, the winds in Taiwan are mostly easterly winds, and most of the thermal
thunderstorm cells in the afternoon move into the Chiayi area from east to west. To accurately
determine the movement direction of thunderstorm cells in the afternoon, high-resolution observation
tools, such as X-Band radar products, radial wind field, and WISSDOM technical auxiliary data, can
be used to analyze the changes in the high-altitude winds in the 4-6 km range, which can more
accurately study and judge the movement trend of thunderstorm cells in local areas in the afternoon,
to improve the warning timeliness of dangerous weather at airports and ensure the safety of personnel,

equipment and flight training.

Keywords: Thunderstorm path, Pacific high pressure changes, X-Band radar, Afternoon
thunderstorm
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