& RB LT E RIS S % MR RSB
A LB B 2 AT

N R R SRR

W OE
AR 2001 £ 9 B F 2002 4F 8 F B A LES R B & Z40(Low Level Windshear Alert System;
LLWAS) 2 B4 - S ATUERe B2 B 34 - YU RTFeis s ML (R my) SRR
AU - smFEED -

HZE 68 FZHRIT R BRI - ¥7HK 9-10 FAZHeE, - HALERARERE K - 2B EZ 115 A
FEOLERANSISESEE  REHEERERHE » KRB REHTT 25 % HEmnEs
JEL] -

RIBRSER BT O BET T 16 Re¥ LKL B2 R A A TG » b Ll = 11 BRE T4 15 Reag 4l
VAR R R - BT 8 BRI T 4 17 B A BURRAIR S » MEXTF IS HEEA L7 7 B s K mys
RGN - ' | _

B AR RG] KRR DIRILZERE C R ER S - THRZERMRY  BRREREERS - 5
EBERIEE D o B 4 si FUR A ) KSR RN e R (B (B SRS  BABRRARS - #H
ACZRBUFISR RS RI A - M DR B AR, - FE AR - SEREE D R IR RS RIS AR S
5 [BHEZERYIC R -

Eﬁﬁﬁﬁl EZEEGTE S A R RY) - SERER - RICERA - BRI - FEEAE - SRR -

LHEE(UCARZIM SR LLWAS-3 BHTRHHY
RIS EHH  LLWAS AU E S
FRBTERUSERE BRI T R R - IEREA S 1 3 HHERESEERT 1000 MR(300 AL FEYES)

R (1=

BHE - FEHIEREERE B EY) - EURB R {EHIBEFI(UCAR, 1992) -

FefT RIEHEE IR 2 - TR TERE R ELEBIE R B EREE T R RN - BRI ERY 10
CRY] BRI REREEAE, BEERRSE M R RS 28 SRMTE - MUBHTT P R
RIS, BTG AE A T A Fe ARSI - VY R Ra I A B S Ak 1 2 41
EEEENIIRELEd s CHHEESEY - BT B T 998) LR LIBIG R e Al B B
SEPRUEZEEWIFTIER, - FIEASE 15kts R #RTTHEE I LARHEE I

(2003 B R EELE R AMBREARM M B S 72 ZE IR BR S AT - BB R Y]
o LR MUT R B T B eER - BRI TR tR(1200L~1800L Y5 53.7% o #AI LS 5~9
BIZEMEEINAIE 1970s BRAE UEEETES R 32— PP SRR AR - AR

Fft(Low-Level Wind-shear Alert System ; LLWAS) » FleERSEEY] B BRI S A
FRABAETAER - BTERT AR BE =R IS B IRRR -
22 Y B S R M(Phase-3 LLWAS) » Phase-3 LLWAS EMRAEEMEZERUSRREREEE 7

FAFAE R A b g S ME o = R R A AT 2 #9093 2001 4F 9 H 1 QAR LIRS E — AP 5] FAA
BiE EEA 12-16 HHRE S - FFEEAREAR B =AU LLWAS RAE - AR3CR A LS

184



&M LIRS RE R B4 R SRR E RS 4
LLWAS RHHt 2001 ££ 9 B 2002 & 8 F HARIATHE
HBBER - FTR ST R RTRL L
PRS- BEER TN ERERYIE S H
#FE B EE RS A 7 2Tl - AR ER
SEFIERLE )R A0 - FTHHERRR TR A LA
SR BPo BEEIEN - RILEE - BEDEEANTE
ARG IR « DI T AR Lt (R4 MUTHE
M—RERRERAE ? BEREMN 7 HEEER
RAEA A FEZ BT E ¢

EBIZRIREE ST T

LLWAS A 5 il 8 e PR B B3 AT RE A
W E RV EANEEE G E R E Y] - B
RHEEFUSHE TR e R - R
e BB RS B —(E R T Bu » v) 4B
] B R ER T m(RI R =) - A EEEY)
(SRR (UCAR,1992) - HIBHYEAIEL
DRARFBE - IE v ERRHEALTE » (fIE u
BRI

Eze R U 218 EHE RS R R (AL ks)
RS EAGENTR T 2 - A AEE =R AEE
b BHL=AEANESESS - BEEM=5
PR - LR REERYIERET - B
RERITRR RIS e (L) IR ERLE » B
BEIEECROE)EE 15kis 78 29kts BRIHRCEE) AR
15kts BFFEAELT > BUE AR 29k R R IR RO -
BOHE K Py w80 B B T R B (R
3 Mranway-oriented loss) @t T8 J& ( 1§ H ) {E
(runway-oriented gain)¥E B TE F 28 {Ekt)Z BYTIE
P - RATHISMARIES -

LLWAS AR LSS E A =B SRR
S EE(Alpha-numeric Alarm Display ; AAD) + 4[E] |
A EA - RFEMLESRETER 10 PR 28 HhE
AR AR 3 L IRE A - (EEE MR
BF - AAD BURERE HEIELES - MEABRRE
AAD FREE ERMEESERARTERLE
A - B RREMIIMERRGR A RS S
T2a(Graphical Alarm Display ; GAD) » 21l 1 T/ »
B GAD BirafyH s SRS B RYE

b Y

—_—

185

EEAN RS A -

i
ALM ON}

08:04

Bl 1 MRUASEEZESE R GADI B FEE
SER(AADYG HEDE - BRI F
IR G B o S BT URE

(k) » ZAPEREFRTMEZERTERE -

LLWAS ZinE W BT E A 3 13
FMEEERLEE 13 EREmIES  RREEE—
ARAaEnEREENBESHRE TA
(100°~280°)7 S & + 5T ELHE M E S B S UE
Fa JERGER)SIERGE)EE » SRIGANIER
SEEHE R EEEE 13 WS ER B SRR
FLiET o B2 R REIE K EER RS Mt
I 3 R A AR EE) SR (& )
FETRRTE - 1RIE FAA EURRE SR8 EIRRGEH)
BHBER B EHE Y 15 ~19kts R » R FEEEIE
Z2EH) AR 20~29Kkts SR B R KK 29kts
EIG BEFEY] R BEE) At 29kts FEiE

LLWAS 4% 13 {EizimglEl e (AL 13 {EhzEimE]
B IS 10 TR R B LB B R A K
RGN EE  RERYIRIE S —XAREKT#
o BEEMNEREXIO®  afLIGMEEHREN
Hods SASRUHES: « REURLUT 10 PhaRIY - BIF;
(real time)BE T ER] - BEREELFAER - R
RSB —-OR  FTRAASEZE B REEELL 10
PR RYRE I RERE -



G B LR R S £ S BRSBTS
- BHgEER R

(—) BRI AL
2001 4 9 A 2002 4 8 AN BB R AEEE
CRERBRFIMEZEBEYTZ REETE 18115 X - #ILe
ABERNAE 181,150 F(EFT 3,019.17 545 208 50.32
/) - EAEE R ZEEYIAS 8284 Xk 45.7% - thE
A 9122 4k 50.4% : 58ZIEAE 709 7K - AR
BT BRI 7090 FO(ERAE 118.17 4548 » 2E 1.97
/NS 3.9% o BEAREA LIRS (X2 BT - SRR
R F S BIRMETYR AFIIRY - B RTEREL
AL TR » D BE RSB EERE R -
Fr T -
A Lt A IR ZE Bl - #2 A 434 LA 2001
9 ARER% - 1525.2% 2002 4 5 BRI 7 BRZ > &l
Al 18.9% » (L 15.6% ; 2001 4E 10 FH1 2002
F4BERZ 10 Bk 10.6% » 4 B{% 11.0% - 2002
3 AEM 8 AERKZ 43 Bk 6.9%F]1 5.2%-2001
1t FE2002F2 Af16 B BEEERTTELD
HIE 20%LLT - A E2 iy VRS BT 4E
1l 2 -
LALLM 2 BTSSR B R RUB
INEASTAT » 2001 4 9 HZENEEE - BAEER - R
e ELAAT (NarDFOFI 55 FS (Lekima) DU SVES (R
SO o PALLIIE S A (K2 B Z R % - 2002
F 5 F2RAEEEASmR SR 7 EYEm
K& J8\ B % i (Raremasun) 18 5 #) (Nakri) i 5 LUK,
HEPEERL BT REWERE SRR
BRI B R % 2 JEA - 2001 4 10 HZHIRE,
HEEH(Haiyan) S BIZRGE - sILE RIS ES A
2002 F 4 HZRILEEC #E FHRR SRR
B384 - 3 AEHANRILERSEE -8 3%
A M - BRI EEVS(Rusa) AR 2RV P ZE S |
RS TREWFEE  WESY T PREEEY
4 2002 F 6 A ZIEHERASIEEEEE H
7S ARICERGRGE - SEEEES - HEEERE
98 G REEEEE - AT 2002 A 6 H{EZEEY]
FEERY R - 2001 47 11 H 42 2002 4E 2 HE W
ACERBEERER R (R YEL - H

—_—

186

AR B EL -

LA EoaftrigminI LS E 2 6-8 FSmAT
RERHR - #IFk 9~10 F 2R, - AL RIS A
8 - Bk BFRIEF 11~5 A RRAL RS E A
HERE RN A EERYHES - HhLIER
HIFAE RS (R % E R {EZERY] -

.| i
pig
o

b= Z W HEAS A
A

B2 2001 £ 9 HE 2002 4 8 FFA KL,
VIR B M B B - I A 1 A
(S A TR -
(2 B2 A 0L,

FALLIR SR (R 2 ) - S5 BT - LU
K 7 OB T 4R 16 5%k (S2e AT R4 6.3%
BAL > HRRBLEAE 11 BEE TR 15 BRAAREAH
O.0%EETE L 8 BT 17 BB A B MASREN
K I 31%A 3.3% « AR T 18 BFEZH
A T BB IR BT AR A 2.1% > BHE 3 -
HE 1992~2001 AR LS FIRE H L - 5
12 B T 17 REEEAR 7.5ks  IUEER
Gl R 1~7 BEASSIGEAE 4.5kts DU o RAILKE
SR LT O BE T4 18 BB A8 AR H 555
f(22.5°C) » 70 11 BEE T4 1S RIRSERS(E
TR 19 B2 HETH L 8 ERRE S L7
B4R 5~6 B FEEREAEGH © 2001) - Biradh
FE KBRS AETRERTBEE -
75 4 BT ARALY B AR En o %
FRRE LF - WA B IR AT
AT AR B 0 EL S R T L
F—Bik - LB KR Y B AYS S 2 K
Rl o AT RAA LR B BTN 4 P A AL



& M Ao Lo AR AR R R0 B A s AR R R 135 W AT

B A BN BEEEEER - SRELEE
R

in

o
g Lot
B

TSSO ES N

TR

{3 20014F9 B = 2002 4F 8 B AU EEE
BRI HEMY, - BTSSR
FEF - AR R R B A R

(=) BERTZ KEER
IR R LA AR mT B A i - IR A
BURRMEELAAE - PO BREERR - Rdb=E
R, - SETEERE R 2 S AR -

2001 £ 9 F 28 2002 4 8 | et 8s 4 v )
LIERZEEY 2 REIED - AT BREIRYE - WALE
B, ~ SR R E T ZE B AR » 2K 17.8% »
46.0% ~ 12.1%7( 24.2% » A& 4 - SHAEZEEYTEHE
HaEIRGALR 2001 429 F 16 ~ 17 HERFEEE) - 26
HRETERER) - 10 A 16 HOEE#ER) - 2002 £ 7
A4 HEEBRBEF 8 F 1~3 HEMWEHERE) 31
JEZEEAHA 2001 4210 H 11 H 200243 § 8+ 10
H-~4H9H 545121 ; #mEEIH 2002
F£3H22H-5 88 FHEFEEIR2002F6 5
2EMIIEH-7HG6~16-17+19-~28~29+31 H
I8 B 1213~ 18 HEHHF/: - Hrprhrggmal -
BERIREAY - HIL B AR R B B S e A58 51
B2 BLETR4 B 53% ~ 34% ~ 7%H1 7% « SRl
WS 4B DL MR R KRR > DURILE
BEL KBRS » EEFERE RS, - EEIRE

187

BXZ  BIIEEIRD - HE4 R BTz

REFEALAEERAZ BB 5% - BEEER

RIRZ ~ B R ARG S BEEU R -

=
e

B LA
[ane Y i

[
]

T O (%)
&

—
]

[ane]

WL R IR
KA

B,

[ 4 2001 £ 9 H 3 2002 4 8 AL
F4 Bl MRZE R REIREL -
MEERRERNZES T -

T~ Efam

ARBCHHAR IR IR A (B2 LY - SRR
FZANGAS - AR - SRFUR AR
CHECHE R EE T ATER - MR A B AR
A (ERSIERE IO E R A 0 BT ERIR -

TLF(1998)SE BRI LIBEES 5~9 AtraEm
FEBIRR S BB RS 5-9 HIDIERAE —Ehak
ST AR - BRSPSt #
TR INFA AR SN Y] - AR TS REER
H % 68 FZBGEFI TR EENT - 40Fk 9~10 F 258
J&, - FRALFRFSFERR - B - 2FES 115
AZRLZFRNRMARSEE  BEdoaRE
mYERE - LB TREEMT [BRS BE
SEFEHEZZ Y] -

YT ZE(1998) 7 FER8 R LI 325 A RE I Ao S 01
B BRI EAE 15k BRYTESRERE - DRSS
FRE A AR R R E R S R E SRR
YIS A AT (12000~ 1800L){5 53.7% » ZCRFE
BUNALBESER L 9 BFE T4 16 BBy (K228,
UIZAREEANIE - Hrp AL 11 ETH 15



G LG RERMES ZARKERWIBE 54
FE A BYIRRE S m(GETHAE 56.4%)  ET&
(1200L ~1800L)#2: (1|45 B 67 8 4 4 5 = B 3R
(580%) » £ 8 T4 17 Edd mATSEHRAIR
o MEAR TR I8 RFEZEH R 7 B4 EERY]
AR ¢°MM%%EKﬁ%F%§ﬂ’i%T
fERRTFEES  EEAMNTMEARLA » W
Awﬂﬂmnﬁhy—ﬁ

S A gg;xm%Tﬁmes%ﬁﬁkWWMM
o HIRBE— R, WISRFEsE I -
AL AR LIRS 22 ) 3 A IRF R 2 o P K
FRABIRY TR, DTSSR TR A 2
EEE ST, HEEETN2E - B
BERrE -

R E R R TR Z 2 0EE A,
B LR A R A R A B A RRR R AR IRR AR - ST
RS AR - e REEy H4HZEr9 T -
SRTT, AR R R A AIErE R EE R E iR
EREMHEN/N, BERE DR —EEERE LT
FER AR EE T8, mERRERRER
BT (Mahoney » 1994), AL, FERREERGHEHE
B R TERA R R - BRTRAiTH &
FISRERERAS, EENER S SN
TR CYEHBERRREERAYNISELE, DERF
PHES o SOER A B R R EREHE - RO E—
s BTSRRI T » RIS L
e B (LR IR ST ERAI R RS AR SR
BRET - {E{E RIS S AT - B4 RIS BB E
PRZeR s ~ RRERHE - A NEDEERUEE L - BB
X2 TR G L ELE N Z B INDA LS -
A ETTRERRR R L » SUESHEZE R UIERRR
TRAOAIER SR DL R 3 R R N SRR R AT PR
B - ST DART T R BT R BRI
T RERENINIRRY R RS ) AR L ABER A AR
EBEGR - Fih o DI — L ERAREEER
B B THER A -

ﬂ ~
AR

=,
B |

KRS -

188

(—) ~ Rl LR A IR ZE Y] ISR ER ISP
B BRRIEED - MERB A EPEERYEL - B
B EEER B TER

() RUBEEE 6~8 B ZRRAITREER 4]
Tk 9~10 2R, - RALEESSRE RS - Fk - &
FHEF 115 A2RILERHRERIRS S -

- BREHEEZERYES - AR R EER

B3R DRRYI S mY] -

(2) LB F LT 9 ST 16 B (R
B2 SR ATl » Bl E2F 1 BT 15
g AR LR LR 8 RRIT4 17 B
BYMEREIY « TR T4 18 IER2E B4 78
P BT SR -

(PO~ #0034 (2 R o AR > DI
R RNERS  WRERERY  BEBT
FRZ  HEEERERY « LB A sag iR my]
P RAER AL ER Y AN SRS - KRR
BT AL AR TR o ML
e~ B GRS R A
AR AR S R L m Y R -

EH

A X EBERB G EEW R E
(NSC90-2111-M-117-001)F 42 N5ERL * FFILERRE o 1F
HRERAMERRMBRBE RS RER LIRS
LLWAS RERRAIFER » RIIRARES SRR
TR EEREAR © RED - R - BGERM
SHEERC - GIMERES G RERHETER
pakiiny S

ey

LRSS VERER - THEAERIBIE » 1998 1 A
[ R e A Y R LR B
7% RifUREBERERE » Opp -

e > 2001 © SEHMETAIETREHRE L
SRS o KERBIEE » 29,191-202 -
A > 2003,6 1 A IR R AT S
RIGEEZE R TR - KRBIE 58

=4—H > B 181~198 & -



& 2 LRSI B B A SR R T o 4

Arya,S.P.,2001 : Introduction to Expansion LLWAS (Phase III) » Algorithm
Micrometeorology * Second Edition » Specification - University Corporation for
Academic Press + 420pp. Atmospheric Research + 5Slpp.

UCAR,1992 * Appendix A&B » Network

The the Diagnosis of Low-level wind Shear at Sungshan Airpert in

Taiwan

Chin-Piao Pu

Air Navigation and Weather Serviees, Civil Aeronautics Administration,

Ministry of Transportation and Communication

Abstract

CAA’s Low-Level Wind shear Alert System (LLWAS) at Sungshan Airport has been in operation since September
2001. In this study, the LLAWS data for the time period September 2001 - August 2002 are used for analyzing and
discussing the occwrrences of low-level wind shear.  The statistics shows that the most of the observed low-level wind
shear warnings at Sungshan Airport are categorized either light or moderate with just about the same percentage of
occurrence.  Severe wind shear warnings were relatively rare.

There are four major weather types systems, typhoons and afternoon thunderstorms occurred in the summer
(June-August); typhoons, northeast monsoons, and frontal passages occurred in the early fall (September-October); and
northeast monsoon and frontal passage occurred in both winter and spring (November-May) that are with the
occurrence of low-level wind shear.

The hourly statistics of low-level wind shear at Sungshan Airport indicates that the hourly occurrences between
9AM and 4PM are above average. 'The highest occurrences are between 11AM and 3PM, followed by occurrences at
8AM and 5PM. Between 6PM to 7AM the next day, the frequency of low-level wind shear occurrence are the lowest.

The weather types associated with moderate and severe low-level wind shear warnings at Sungshan Airport are
categorized as northeast monsoon type (for the most cases), southwest monscon type (for the modest cases), typhoon
circulation type, and frontal passage type (for the fewest cases). However, as for severe low-level wind shear cases
alone, the weather types in descending order are southwest monsoon type, typhoon circulation type, northeast monsoon
type, and frontal passage type. In summary, major causes of low-level wind shear warnings at Sungshan Airport, in
descending order of occurrences, are thunderstorm gusts, typhoon gust, significant wind shift during frontal passages,

and strong northeast monsoons.

Keywords : Low Level Wind shear Alert System, Low Level Wind Shear, Frontal passage type, Northeast monsoon type,

Typhoon circulation type, Southwest monsoon type, Microburst,
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