—O—%=A R&EAR AR

A HME R F F R X LR AR

BREA ' RABE’
fekkE’ BEOWR' GES’

(hEERE—EHEZAHEEER - PERE—O—F=H=+—HEM)

wm R

BEMERTSPERAGIERE R KBS > 1991~2009 FEA = (&S PRI EZSE Rk RS
BEAE> 16 ms™ 2 BRIHR - iR 7 A — (EHE 2 T e B R AAFISOR L - AR &8 i
16k A S IRTRRE MR B S TP IENEE - SETTRAEERIR  #0 NEER RO R AE R BG4 > DAT R ELP e
B i BT R DA FR S [ R R AR B R St e o o RURE R > Sl PR B o g P B M o S ] -

ST BT - AR ST A ar s 2.5~7 /NS > AN AR . R
TR — BT AUIRIE S SRR A SR R R AR T 200 A 1 53— B AR (RS o e
FRARERTER » Ry MEERT 100 AN H « SIREREYIAE IR e 250 — PR & - B R B AT
e TR PE PR A - KB RE G T TR A5 - TES RN - Jba R
B Il 1~3 AEEE - SRR BN e (RAE) e - (HR G E ZELE S P[RR
R BT AE — (ERIEIEAE - BREHEEOTEDR » STIERRESRFIATIRE (78 sk b (e
) TR - BRI A B W B AR (V778 2 B - BT LA K CAPE (1200~3047
m’s”?) By MEFEEAY] (6~12 ms™ )+ SRR EAEYN CAPE (749 m’s™? ) Bl A (K@ T AY] (17.5

ms!) e
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50 R AF

2 Fva+HE %

B SR 3 R AR (SR A A PR R 2 RS R IR IR s B A i ~ (TR

R B AATRZIEIRERE « B — S8R 2 1R T P ST S R T R 2 G5 E TR ~ DU —$BE R

FIHEMESE - HHFR R TSR 5 P UM e 6 R A RS S B i o2 S AU 2 O plc Mt T R M i o 5
JE B MR IR 22 SE B derecho FEME - UTHhE /I R e HAE(PREREFG R - BIZURE B IR A

U HE AR -

BREET © SIPIEE ~ MHERSRIR ~ 2T FMETR

[l

_\Eﬁ

PR BB e &P L R - W2
TET R A FE At i [ B e RS Bl s 2 ¥ e 7
LMl > RIE - E PRSI BIFITSRRA > A
SRR - BEER (squall line) KSiPlElE (bow
echo) SF[AIFRBCERFREEN - PREIEIRERES &
Hifly - SBLBIFIR SRR T A RS
AIRFIAFREFRIIE S - TSI (downburst) BY
SRFUPE LR, o PP AL EE E AR E S HGEE
[ o N ERSRI B R U T [ (H R AR RE e
BRI - Hrh USRI R e & RS
BRI (BRSE 2011) -

MR T R AR M R s B P o B
FERGEHG > 1987 42 TAMEX DRI E L
HARM L AR R RO IIRT 2 TR (J55
1990 ;5 B4 1992 5 BHEEYE 1996 5 Chen 1991 ;5 Jou
and Deng 1991 ; Lietal. 1997 ) ; N EE 22K
WS REERN ~ oK B SR R AR (ERiR
B H TP H AR B HI A A E R
A (BIA0 = BRELBR 1990 5 BREE 1999 5 A 2003 5
Lin et al. 1991 ; Lin et al. 1992 ; Tao et al. 1991 ;
Chen and Chou 1993 ) = #Kfij » = 8L/ A
R/ B H AR an S B0 NRE 2 S IR EIEGRAR - IRIFE
S ) B A MO A SO 2B A

¥ AT FAZAE ~ EEY])

PR > E AT HAS R L b 1 A
Wy fEfGE R

SRS 2 IF I S84 derecho s B
PR - B Y SERIR AR R B R pa R 5~38
HiZ 1275 (John 1993 ; Przybylinski 1995) » B
EIMEA#E 4 (Schmid et al. 2000 ; Gatzen
2004 ) - {H3E BEI S R B A o B Bl gl BT
s AR E AR (A DB EARE
BATHAT) F#E3E (BREE 2011 5 Jorgensen et al.
1997 ) o 38 BLEg AF 1 B BRI BV i 5 P (el i
AP - A R RIS
WELAS R AR o AR BRI 2 ] > 19 E
R HABTSSE — DB, BIERRE -

EEARRIE I - SRR T
LR 2 B R o HARRE I KRR AT A4
FRSEEIHhlE B 2 BN - PIANR A st s i)
40 ms™ DA S RIEREIBIE, o BEVT T A L
FHUB S IR EZETTES NS e

(155 2006 ; fEE 2011 5 Chen et al. 2007 ) » EH]
REN H R IR MR S SRR H R B EHE RS T
BT e Chen et al.(2007 ) E1[HEE(2011)
LS EIE A FEREUR > HATTH D AR
TR A B s H—FR 3 FE R M R - Sl
ZAGIRENR T # RN > B (1996) 2
Wryesior - JLEEELT g B NN S L



—O—%=A PR

R S (A RUE SR AT 30% > BIIEA
1987 ££ TAMEX HARSHYRERR RSB > IMEAT 6 (A fi
% (Chen and Chou 1993 ) » BHARFHALIN AN o EE
RRFRIEI L SIPRIRE - AEE i R R 5
AAES -

ST IEIRE RARAR S 2 A e AR U SE R BIR
ZRBING - HARKEZ iR R NIRRT R
EEFReML L 2 H B2 BIZUK %2 — (Fujita and
Byers 1977 ) > 1991 #& 2009 FHkEEFESED N
FEERHET AP RIS R 3E HE Rk
>16 ms™ [EZ S ERER A 4 K Hf 3 K
RN S~6 AMNZE > 1 XN 11 HzA 2 8
RSP B RR RIS - HlLl 1993 4 6
A 8 HZ SIS bk E RS EHES 22.5 ms™
Z B B A PR ILM R B B 5N - gl B S
PR A © ARl > BESRT AR A B
EWFER AT R - HERMEE THRHES
PR o 21 F Pt - S dLE st 2~ TP [l aE AT
O (B RIS - e 0 E i
AR (2006) W5 —S ARS8
THEPEEZE -

AR A B E A ERA AT 1 b 288 A MY
ZVUESIEREERE - Hh =34 dsE
ME—EAFAEREEE BT RER R
B At 3 S TP [RRRGES T ELBR PR - DA T A
(G i = T2 [al 0 3% i o2 AR B BR SR AR R ~ B m
W~ RS ~ [E 2 KT R TR R
FE - NSRS IE 2 S T
% > IR AR S S E] g FEE o K i o A
6 DR B i 75 T[0T o TR B A R s
ZEHE - RSP EME S P e Y
RE ~ FHEUR BRI T I ERET » B At 3
W TR -

JA A 51
s BHESH

ALK IR RS C By (RS 0.86°)
# NSRS EER 30 SR BIIER - B 10
ERFEHAIE S 15~30 e 70 NEise i
R RIS 120 A B - TSR
e Z BB R 2 T AT - 7280 Ntz g
MTRERS 1 2L 7F 900Hz B 1200Hz ;2 PRF( Pulse
Repetition Frequency ) ZZZHH T » T ARG
S48 m s o RISLEERASE (folding) BHG:
NGB - TEER LRI AR - BAREK
[ 2 B e sk B S R M BRI - FHRe I
RS E 7 TUSYE v S T ANE R A=A i M P A X 28 4
KBk a7 [# ( vertical maximum indicator ;
VMI) ~ AP iE & (plan position indicator ;
PPI) ~ &S E P HEN EENE ( constant-altitude
PPI ; CAPPI) EjE# = B ~IE ( range-height
indicator ; RHI) :Z [ /KIEEA I AR - ARG
S NEEEERY 1993 £F 10 HEE TR R4
fRAAPIERS 120 20 HL - RHTRERS 500 AR - 7R
PRF 2585 T S KRS +31.8 ms™ o

I H AR 58 S B R it [ K S e B e RS 52
SSRGS FIFE A T 2 B2 bRt » 3= I
B 2 BB AT - ¥R 7] A2 RE ( convective
available potential energy ; CAPE ) ~ FE[E AL K7k
RIEEMIFE2EL - CAPE (2R (EMUGIRZE
GEARDUM I S BRER T - I P PR 22 ik Al 1 1R A

(Wyoming ) KELZ KGIRZEERHETUS - 3%AY
Ui CAPE fRELRAK 50 hPa S@Ea T 3k 15 -
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= PEEZSEERK
(—) EEIHE

1. BUREEEAEIE

Nolen (1959) frz - BIHIEIE—BEAR RN L
GBI TY 12l e A A RIS v Y S AN
JEITURE (line echo wave pattern ; LEWP ) » F[J%}
T B o — R332 BN 1 F AT o 05 73 HIl K
3 DRI SE R RS I IR - Hamilton
(1970) SEFRERLIRENALRMIKGZH - LEWP 4
IR B B SR - DUR LA R R A
EEVESUIRE S (45 derecho FE4: il ) Z FHRH
P

Fujita (1978) f FREIRIEI A BATHIRT
AR ER L AR [ R B S5 T2 B (bow
echo) » SPIEKE, LEWP 2 —Ffis .« fHa% M
BIZUEFL AR (Weisman 2001 ) » /SRR FEA R
AT ARR—FEEIZN KGR Mg
PR B B S P B AR L - Fujita WEFS
TRl A ER AN —(ERE B » BIIRSUIE] R4 ~
IR A SGZEEIRIERE T (e 1) » SRR AT
R R U EGR R R BT (AR ) & —

v+ HE— 5%

a0 o k4R Fujita (1978) B FEFR S IPEIK
TEHEELTFEAELL LEWP - (RIBE > SERUEINS -
PRE LSRR AE IR & - (HEERE AR
[ SIP IR AAAE - B ReRR A B B = T
[B1Kz - BERAL S PR AE AR N - — R EA
—fEELA e BRI o 22 R
BEAH - MR REEY N B E RN e R R
BEIPEEZAIRE (Fujita and Byers 1977 ; Fujita
1985 ; Lee etal. 1992 ) s Fujita and Byers (1977)
e I B 5 K UM S P BH [E] . ( spearhead
echo) » HRE# 10~15 /2 H - Klimowski et al.
(2004 ) FHTEEEAENEBIMIE 2 273 &SI ERE
filZ » FERENRSIPENRIP TS EEER R
> BELS PR WA FEA5 AN
AU~ BEARAY RO MR SE = - Hrpai DL g5 AH AR
OB (1 45% ) BERERREY ({5 40% ) £:% - 5P
[l TR S0~ SS%PREEmRIEH - &E
W EHE » SRR SRS - I
G& o MEBFE PG SRR - EAREIR
JEEc RS E SR - Bin R EsE) -
Klimowski et al. (2003) 437284 A0 = I &
CIRFERIZIEGR S (>25 ms™) > AEREHY 29

Large
strong Echo Bow Echo
Tall Cyclonic
@
(A

12

Anticyclonic

Q

Comma Echo

Head

Rotating Head

e® - Tornado

1
1978 ) »

SIPER A ar SRR E o M ETERZOR R T NI RAIALIE

RS RERE R B MBS IP AL (Fujita



—O—%=A PR

R BIFUR ARSI L - SR dy
#9 2~4 /INEF > 53 20%8 9% 115K H e il
PN

N B B - A AR T HA
R R L SPGE RS B MBS RA - £ 19 AT
RIEZ ISR FEA#HE - HIB R derecho”

(Hinrichs 1888) - derecho & FARHH LR 2/
BESh 7z AL A3 26 ms™ ARBEEMERR, > H AR
REED 400 22 HLZ EIRA > derecho £EH ELS
=1 AE{RRE ( Przybylinski and Decaire 1985 ; Johns
1993 ) - Przybylinski (1995) fR48 23 {f derecho
[ e pe AN Yot i G A LY e Ep =i izt
RE - FLrPURE 1 2 B3 A - TR 1@ A
A ES =S IR B R TR TR
B RE—EAH » BARDEREEAS AT RE e —
&7 R RIEERR - InSIPRT%EA R )E
[ERBRRE - AR R OALE - IR ST
M (rear inflow notches, RINs ) (1A —%
LSRR B F R - BN IA) S AT ER
IR R KA - TURE 2 B —{fF HASEZ
SIPEIEARREL - KT 80~100 A HL » Sl F
— {8 S L SRR R b i B S T - AES
T el AL e s e - — il BeA b B
RINs (VA S AR B < FERE 3 55— MRFB B A e
BIGERERT T 50~80 /B ER{EAE— (AT
Vi S EEGETR o MR R A S
TERAN - BIRE 3 5B —{HEAE 5 TP [ENEGR L
[RERER 40~120 N H - RS IPRTREAEI
RS Ele R - DLRME—2 RINs R AR -
B B I8 ZEAE T r] BETE— I8 7= T R B A e
= AE S P AR o BETR o Przybylinski et al.

(2000) WiZEH )L S0 > KEH L TRAR
FISMEB T A S BT g

JA A 53

Fujita (1981 ) F5HIS PRI B & a8 HRAL
JEARE - HARS R S R iE ik
(1K » B EA— e TS (@ 1) - Hrpndm
AL BIRA S THRIR T RIS i
JBRFFIE R - BEAR 7 I URME IR AT 5 [ 23 N R R
Uit AR BRI B M5 L Smull and Houze
1985 ; Lee et al. 1992 ; Przybylinski 1995 ; Weisman
2001)- th AIfES IR ™ B TR e 2R T A i
Z gree i, (Atkins et al. 2004, 2005 ) - ¥ % 5
N ES 2 JFA > Smull and Houze (1987) U5
FRE R R R A S I A (28 - iR Eass
BIEREE 2 22508 RIS AL - Weisman et
al. (1988) BfEffEEgi - sRFU H R R B o
EAYTERAE TR EL - g2 R8G5
1R U7 A SR M R R 0153532 » Weisman
(1992)iz gt —2 4 - HmitbEE 2R K
JEE BB FE 1 SR\ YT A14% T N RME R AT B 2 AR
TS AR - PEHRARHIAEERT M A i s
T2 TR T IRME L 28 AR GRS v o
YR SHE » TRENARFRRAR A AR AR T TH
PSR a2 AR TTHE AR 38 SR TR
B g iz 22 RIB AR M - FBEA A
Bl g AR [ VI - T R E ORI E
FHE P HERS NUTR T PISRIME R A 7 B MR
& (Burgess and Smull 1990 ; Jorgensen and Smull
1993 ; Atkins et al. 2004 ) - HEEiE P fa 22 @ daiiz
AME A 5E (Smull and Houze 1985, 1987) -
Schmocker et al. (1996 ) Eil Funk et al. (1999)
JefaH - g & AR RS (midaltitude
radial velocity convergence ; MARC ) )k » aJ{E
RO THE R EL = TP [l e A B st Lo B 4
1 MR AR g B S IP IR AR - AE 3
~T7 RN HEE MARC fiE (BIQA# A 2 ) it 25
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Johns (1993 ) f5!} » FHER S AT HEZA
WG E) 2 S IIERE oK 2 AR A ArT St TR R A
Klimowski et al. (2003) Z @& RHE T3 175
71 0 {8 8696 . Z ST IRl AR B i 7 - Wakimoto
et al. (2006) HHFESEEIHIIE = PRI B b R
el H|E s (Bow Echo and Mesocale Convective
Vortex Experiment ; BAMEX ; Davis et al. 2004 )
AR 2 SR - TR il S 8 A
R AP M st SR FR S E A 2 5 m] e B
—FEEC KRS G # AR - Jorgensen et al.

(2005) HWH7E—HREREH) L S IPEIGRAT - BEA
BRI B S PR AT g R A
VEMEFE (~40 ms™) o {E(EEE A (YA > AP
o By ERE TR E JEHFAERS - TRERIHITR T N TRIE
it NIeE R PRIELIRAEC = J 1] 8 YRR 1 e
IO

SHACINIEN Sl e = E S VR ) = g
A HHEGEE > Lee et al. (1992) iEEEAS
I I St 2 NS Y A IV e SN
/SR BEEAEAG G B BRI 2~4 A H
B RAORE - P AR e B AL
BA—Smg U NME @ il 7R SRR
R APRE R E 2 42 © Weisman (1993 ) ¥
RS R I 7 2~3 AR EEA —mIIR TN
TNV RSP - I N RE R
[FIIRFAE S 10l 8 re AL R 7331 B S =S e
i fiE » FIEE (book-end ) B (line-end )
T - PR BB IR 529 8E7( Schmidt and Cotton
1989 > Burge and Smull 1990 ; Weisman 1993 ;
Skamarock et al. 1994 ) 35 ¥ hefH 1 2 a5 mER
S5 2 L UT) LA ) 7 2 P ol 2 1 e B 12
IERRERIFTER > SRR 5 e

0]

A

Sy

g Fo+HE 5%

TS e SRR A 12 #1855 - Weisman and
Davis ( 1998 ) BER LIRS R fiefE e F 2P
Bt > iRl SEIARAR L N ERE KRR
PR R E MK - 2R > LEFT 2 EZE FifhE
EREFELAETR MRS 2 I - ZRRUEE - L

(F) s fiEst (SOhE=t) imbEgam (9857 ) > i
TR AR LI I A5 1 208 e ol R i B IR IR R 1 R A

(Fujita 1978 ; Houze et al. 1989 ; Jorgensen and
Smull 1993 ; Skamarock et al. 1994 ; Scott and
Rutledge 1995) -

Weisman and Trapp (2003 ) Ei Trapp and
Weisman (2003 ) B{EHREHATEHUR - SIPEIE
JEEAR Z ST SR, - PRETS NS SRR
g R RS [RE - S5 serh RE
A HERE A= BEFE A ( Przybylinski 1995 5 Wolf 2000 ;
Atkins et al. 2004 ) - Atkins et al. (2005) 4347
BAMEX #\ MNEEER] » S E A il 5
WiFE AT ST S0 - TR ELES PR
LT FEHIPEAES PRI RTG . T
RS HefTE 4= ( Wheatley and Trapp 2006 ;
Wakimoto et al. 2006 ) - Trapp and Weisman ( 2003 )
BB R 5 SR fgrh R e
BB R Y)AR/NA R - BT E YT 20
ms™ o SEHIE R E AT RHE BN 0 B
JEE A RS ] S TR AR A e L - ST St g RS I
IR THRHREKETR T ERIMTTZ FbE=
/S BEfRTE R, -

2. RIBIRH
John and Hirt (1987) /3 sf &I S IP
[ 3 A W R R K RLRE - — fE S R A 2
(progressive ) » RIH— S U IRl AL G5 i B S I]
FEEFEACHL AR - AR TR H
MafmriE RS E) - SIPERE M TR E
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N
‘‘‘‘‘

B > B RFHEASTRIR A Erhle - AR
AR S AR B AR T ¢ SRR BRI
(serial ) .7 LEWP » i FH—BEARE o #E HEGn
PRI - ST AR BE R A 28 R H e
FH)) » KBRS BN MR RAAEE - AT
el % derecho #&f% - FEIUEHE 80% 2 (A
progressive » HIVA=& BUAT A —SRPE A [A) 2 HEHFEE
FeEILMIE R s fmrie s E) - ¥
T A & B ARG IR R - B R
PRE - AR RGN PIg KA
HOTA ZE R AR 20°C » PISERTHEES -9C -
John et al. (1990) S #rEE4=HY 6 ~ 7 HZ derecho
BEHENE > BUR CAPE ZRHJHE3 2400 m’s™ [ i
[HIgE R 20°C - Hulfi % 700hPa S35 EUMER
15 ms” > HuEZE 500hPa Z5H A 20 ms™ -
i Epm > RARERIATEUR - SIPERIERGE
ERERSEGRA  EEnEET 2 REES - B
B AR AR R R g #E i EY) -

B IPREIE R B (CAPE Ei
FEJEAY]) > U FEEZELIE A HE s E
TR - Weisman (1992 ~ 1993) fE=(H5E
#UR > BIZUH RAarsh 2 SIPEE B — R
REEERRAHAAURE - (E/EFPREREE R T RETZ
LS R BIFR S # K CAPE fi( >2000 m’s™)
El AR FIER B Tl Y] (2.5 ANHEEEDIT > 20
ms™ ) F R 5 PRI TR H AR
FRMATE - MERFERIRATR it DR

ZEREIR i BT > fisREN H B R
AILARR RS R R BN grEE JE Y ME
(#9 15 ms™) > H CAPE FEHhNE#EE 2500
m’s” © Przybylinski (1995) S@{s#fiaHFFEEUT -
HvmpiEERYEE - EFEEE AR
TE RS 0 CAPE 7 1300 m*s™ ; i .2 Y]

JA A 55

2 > HiZE#S (2100~3400 m’s?) ;2 CAPE -

Evans and Doswell (2001 ) ¥} derecho EziE {5
P METZERER - fERFEHEE . CAPE /Y]
BUE N o Al AR s A (B e
PR i Mol R T - MU PR T B
oI LB E R R A A Ry % < JBVUJBR S T
derecho (BRI RGE )] - fEIZAH TRZU @ RE BLAR
BECATENG e 2 vl 1= RV N S/ e YA B
gals Gl ERRS) - CAPE ZHE K (9
2000~3000 m’s™) ¥ Al#fEHF derecho 2 # i » Bl
BT S IR B MRS SR 2 Al R — 3
(Klimowski et al. 2003 ) ; & 5@ F UK FE R R H{T
TEIRE » S8 R VR IR SR B R R Y g 5 5
FU ABATSRE AR E57 » BIME CAPE 35THA % -
derecho {/5rJ ¢z « AL - 7EAF] derecho #E.2
BURMGRITT - REE R —E R A i B s s
SIPIEE - Al S S B IR — 2 EE
WA AR TR R -

Coniglio et al. (2004) ZAfEMEEET » 2P
[ 38 P s8I B o5 LA (IR Fa VR T v S A S e
R PAR BB EZE 2 S CAPE > 1000
m’s” (Hrf1 50%ffZE CAPE>2700 m’s™) » 0~
2.5 /N AT 0~5 A HLERERY)SHIES 1.4 ms™ Fl
18.8 ms” » (KJEHHE AR RIS ¢+ BLAL > H
derecho %85/ AN AT B/ NHE [E )i B b
IRF - SRR © M BB E A R L
B > R (0~2.5 2AH) BhHlE b
R ERR  (HRRE G2 JEY] (0~5 A5 {#
A 209 {HZEYIEEH 15 ms™ > BEARK/E E YT
WG REBIZUSIPIEE . FERIERE - iREE g
R H 222 E(EH - Klimowski et al. (2003)
W T EI R RN A DA R - e
BRCERRIFER R SR MR EEEY)
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éég

SIGEIEIE B (CAPE BREEY)) 2 (EZERAME - SUsHEHE R e R e - RPAR

0]

&

K3

BRERTHE AT EIE IS CAPE » U BIEEE RS A& -

v+ HE— 5%

CAPE (m’s?) |ZHEW (ms') | ELRAD (ms”)
0-2~3km 0-5(6) km
Akin et al.(2005) 2558 14 18
Dunn and Best(2011) 2000~3000 10~15 10~21
éj Wakimoto et al.(2006) 1500~3000 11 24
Wheatley et al.(2006) 633~734(5,6 A) 10~14 27~33
1 1439~3079 (7 A) 6~10
j;‘, Gatzen (2004) ~1000 15
;Lg & Haase-Straub et al. (1997) ~1000~2294
M Ramis et al. (1999 ) ~1400~4400
Schmid et al. (2000 ) ~890
" Jorgensen etal. (1997) ~ 1440 13
L Kawashima et al (2011) ~ 1680 15.3 22.4
Coniglio et al. (2004 ) F4>1000 114 18.8
(50% case>2700)
A Cohen et al. (2007) F35~2600 11/7.5 (U) 22.5/16 (U)
ﬁ}i é" Evan and Doswell (2001) 2664~4194°%¢ 8.0~15.0 10.5~20.0
/i‘é_ John et al. (1990 ) 35 > 2400 15 20
Klimowski et al. (2003 ) 35 ~3132
Przybylinski (1995) 2100~ 3400 15~21
%if Weisman (1992 ~ 1993) >2400 >20
%
#
o
@ Weisman and Trapp (2003) >2200 >20

=

R
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fiEl (0~3 AH) ZF¥49 154 ms™ > {EA7 0L 4EAH
HH72 5L o Cohen et al.(2007) ¥HEZRUELUR R &
AR A TERUR » 0~6 QB TEEE
YJ]> 5% MCS Hil derecho MCS 435155 15 ms™ 122.5
RRIE G 2 B YT SR BRI S IP IR
THHAREE - SHERJEAHETY MCS R NN
#EH1 MCS BIZUELE . R fEfs e — » L9
MCS R HBIZIRE EA R - i it 7Ea8 i
90% derecho MCS F&5#fE A ( >18 ms™” ) > derecho
MCS ;2 7F¥5 CAPE &3 2600 m’s™ »

Weisman and Trapp (2003 ) #EEHRAZTEEES
ik 2.5 5 S AHEEEZFEEEY]>15~20
ms I A RIS 5 S B AT
Jath R EAE (mesovotex ) o~ #f - Atkins et al.

(2005) 434t BAMEX HH[H A SE#s s = IR
Wellfl 5 B RA » SIPNRE R i RS
&y » B K CAPE Bl 2 (RfGE=EEY] (11~
14 ms™') - Wheatley et al. (2006) 434 BAMEX
ARSI R R RS i e AR AT . S S
TEIEEAE S - 8 S ~ 6 FMEZE CAPE #8U/)N » 43
H%59 633 F1 743 m’s™ " » 0-2 km FE AL 14 Fl
10ms™ » 0~6 km FEE AL 33 127 ms™ 5 7] 7
AWiEEREAHE8 A CAPE (1439 13079 m’s?)
Hlf g5 K@ Eb] (6 #1110 ms™) » Wakimoto et al.

(2006 ).z WFE/ AR SR « f23/T Dune and Best

(2011) ZHFEHAFEER » SIREIRATE RS E
gatrEnE P HRAEE 0 s R
RIS T HEE R YR B E e R
& HEgNEEE A Y] NRE

3. /i
Kt S PRI AURE B R AT RED
SIEIE B A WA, - R R AU L B

JA A 57

AU o BER LS AT AR E A - — B —
B bz A B T 55 =1 MR - Z2fd
RER-ET2HEAR » i KR EREAR A
FREAARIEN B AU RE (LEWP ) » B YRI5 EE
Mg GEAM) #Rp SRR » 50
R P BAERE » HARP RSB/ » {# 10~15 08 -
TR R B AR 2 S TR R
ZER o IR RIS R AE 40 ms”
DA o]5 [t MR - BRIy N L
IR - g AR o R GE - B
BasRers s 34 - B EEREE T EEAE
SHEES > SRR SR AT B i
FUZ N ER L SRR AR E R
B AR S S AR IR RS R R

o AL () W dlE=t (BRRTE) aletg
58 (J57 ) AR IEAEE RA EERE
TRV RA -

FRETBR R ATREDT - SIPENR . B RH
FITEEATIRE - —FSATEZL (progressive ) » F[IF
— S EEA s T R i F R B PR TN
FEHEITSE) - R R AR NR T ir Bl R
& BRI (serial ) LEWP » S5 HH— g
FRAET e FEGREERTR R - R EGRFURS R
JREZRATARE: o BUERER BRI FERER - R
AR A = B ] (2 R B st g g = i | )

(Weisman 1993 ; Przybylinski 1995 ; Evans and
Doswell 2001 ) » SEfEAEE TR - EARE R ERE
i am iR o ARG EEEYE TR (89 10~15
ms") » CAPE QB A (#92000~3500 m’s™)
ATMERF S ID N B R — AR E S ER
U R B AR RS R RS S B
EEBSUEY] (=20 ms') > (K& ET#EE 15
ms" o {HRFE R RIS 55 (F9 1000~1300
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m’s? ) SEH B AENEREY) o HS R 2
AN Bl N T Y] B > LR UK
9 °

(Z) Eomith =

1. BURBERAEE
BN = T2 Bl 2 AHRRRF ST AE L > Schmid
et al. (2000) F3#ra8 A=A %1 H 2= —{EEIZIUE
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ABSTRACT

Bow echo in not a common phenomenon in the warm season over Taiwan area .Over northern Taiwan,
there were only three events which produced strong gale winds > 16 ms™” at Taoyuan International Airport,
whereas over southern Taiwan there was only one event being reported in the open literature. The main
purpose of this paper in to study the mesoscale characteristics of radar reflectivity and wind field associated
with bow echo as well as the environmental conditions for the development of bow echo which produced
strong gale winds. Also, the differences and similarities of bow echoes over Taiwan and other areas will be

investigated.

Results show that bow echoes occurred over Taiwan had a life time of 2.5~7 hours with two different
types of development. The isolated type developed from an isolated line echo or a squall line which occurred
in the warm sector ahead of front. The length scale was relatively larger with a maximum of 200 km. The
line-tail type developed from the tail end of a squall line which formed along a front. The length scale was
relatively small only about 100 km. At the formation stage, the axis of bow echo oriented in a NE-SW
direction. The central part of the bow echo is signified the leading edge of the system with strong surface gust
winds reflecting the strength of rear inflow jet at mid-level. At the mature stage, a mesoscale
cyclonic—anticyclonic vortex couplet was observed at 1~3 km level for the bow echo over northern Taiwan,

whereas that occurred over southern Taiwan only cyclonic vortex over northern part of the bow echo was
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observed. Environmental conditions for different types of bow echoes reflected the relative position with
respect to front. The isolated type developed in the warm sector ahead of front had conditions with relatively
large CAPE (1200~3047 m?s?) and small low-level vertical wind shear (6~12 ms™). The line-tail type, on the
other hand, developed along the front had condition with small CAPE (749 m’s?) and large low-level vertical
shear (17.5 ms™).

There are some similarities of the bow echoes occurred over Taiwan and the other areas. These include
the center of the bow forming a speared, a strong low-level reflectivity gradient along the leading edge of the
bow, and one or two branches of rear inflow jets forming rear inflow notches of weak echo along the trailing
edge of the bow, as well as the look-end vortices. There are some differences as well. The rear inflow jet was
weaker for the Taiwan cases as compared to those occurred over the United States area. The strength of
surface gust wind associated with the Taiwan case was also weaker and never reached derecho strength as
observed over the United States. The tornado and mesoscale vortices at the surface level were never observed
for the Taiwan case. The strength of the bow echo over Taiwan was similar to those occurred in the tropical

arca.

Key Words: Bow echo, mesoscale, CAPE, vertical wind shear, derecho
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