HEEE (HEPER - BEg®)

EEHRRESNMEERREY ' 39 F
PR B E RIS

AR OB R SRR

AR - ROREREERE

TRECER (& HARE

HEHIR - 108F9 R ISHZE 18 F9H 21 H
HEHE 108412 H6 H



wm =

%39 JE T EEE RS A 2019 F 9 B 16 HE 20 HEE 1 KAETMIHA
RENTERT > G TS E RSN SE T BN AR - B
BRIVERE ~ BIZIRASHT - BRIENE - EERK b g - SR - KU
R KEE - R AMEE SR SRR 2 EEE - Ay EFE - BEHEE -
RIS ERITTE - Eh R EA TR - AREHRILE 48] Bk H
156 & R IBER 53w o058 7% 0 325 R R Bisn 0883k - g EaERA - E= - hE
FAE ~ fEEIBLEEE 26 (EEIR MY 426 238 24 - HptgeAR A 100 iz - Hrp 2
SRR ERF AR P IR ~ BEFRHE EERRHLNCDR) ~ R RR R EER
B SEE 14 1> DUSMABCRETFZE 6 0 DIHEINRFE A O8RS - 8k
fifi

SRR 2 BT AR M B R AT K R IB i AR ESE AT

EIR > BB > M FIERTZE T 1 AR Lk R (1SR (B B AR -
BEEETHIERT B BN E B S EEEME AT S > DI
B AR 85 i R R B R R EZE Rl -



y==d N
~ % E/ ooooooooooooooooooooooooooooooooooooooooooooooo
~
T > B coveenmiiiniiiii i
AN



= HHYY

"SRR o GHERRREGR TN 52 FBT 1 X BEELE
PR ER R R ET E BRI A R E RS AR R K
By » AT HH B Y B RS P E Rl b e iR - 108 429 H 16 HA 20 HIRNH
AZEENEITH T8 39 EHEREEPEWETE(39th International Conference on
Radar Meteorology) > EREGFEREYIEE « FEERmHERH - &2 E&R/KEET &
TN E S - N B EEREERS Rl ~ BRHEME ~ BIZUR R ~ R REKAS
STEATEE ~ SERWEL - DUESH 505 ~ Wi esn R SN B fE R rY oA - H e
R E MY ~ R - HEVRAY SRR - B2 B A TR AT e S8 -
o 2 (TR H R DAOTEHER &5 5% % "The influences of extremely strong wind on
radar observations (HilmyR/E ZRETHYEEBUIHISZEE) § S0l 0 WE RIS HZER
JEUAT Hh Lo bl v 5 V2R 2 T » B (BN BT S R R DRI s 2 R PR PRI B 22
EURIELE ROl T a9 - B T R PR T A T i B U B e R oty - FmUic
E &N R m a4 B E BUE ARG E] - FE 8 2RI FR RSN B vH =R A
RAESR IV SR A Bt » JRAERG BB RS SR 2 3 R AE AL -



A -~ #8E
RIS IEIAT B T2 % -

H 34 Hi B TAFRCE

10849 H 15 H =08 - - H AR ey H A AT

HE "5 39 B E R R B EET & (39th
108 59 A 16 £ 20 H HASRE International Conference on Radar

Meteorology) | &k > WiaEFRamC o

108 £ 9 H 21 H HAKER - - 278 5 A K S R [0 22

" EEREEIETE ) REPEEBAR T2 - (LR EZ T | e
HA 48] Ram 3R - B 156 RIS S U3 TR » 325 R SR - &k
TR U5 ~ R RIBIZ N TR - g EEmEA - 26 - PR - mHif - fEREE
B 26 (BRI 426 B35 R HpW9TAREM 100 fiz - HP 2B a5 E R
AEIILHIREE 10 fir ~ BIZRHCEE TR (NCDR) 2 iz ~ oS s (LN iR
Rfe) REZERES L GeA 14Ul USTIABRERAE 6 5 IAHEREIZR
ACOEEERT S - S -
FE A RIS S A A AR R T 2 B F2E B AV B - 35 th o] R E2R B E R %06
B RRELYEE (National Oceanic and Atmospheric Administration > NOAA) ~ JA[E(
A FF (Meteo France) ~ fEE A £ /S (German Weather Service ) ~ R EH
(MeteoSwiss )~ FEIsRESE (China Meteorological Administration > CMA)~ HAR
FGEE (Japan Meteorological Agency @ JMA) ~ #2E{5EZ2HE (Korea Meteorological
Administration, KMA) ~ JEfEE RS (Philippine Atmospheric, Geophysical and
Astronomical Services Administration) SFFEFZEIZAIIESELEEN N\ EEGUSEL -

ORAL POSTER TOTAL
TOPICS FH 3 . N
158 R HEET
A. Spaceborne Radar and Its Observation 16 37 53
1h7 B e M
B. Phased Array Radar Technology and Its 14 78 49

5




Observation
e Fefi 51] 25 2 5l B A

C. Wind Profiler, Cloud Radar, and 12 19 31
NonHydrometeorological Radar
HIEER - EE IR KE 2

D. New and Emerging Radar Technology 10 20 30
AR BRI B R

E. Radar Networks, Quality Control, Processing and 29 48 70
Software
W - WETE - BnE g

F. Quantitative Precipitation Estimation and 18 ) 60
Hydrology
JE Kb E LK

G. Microphysical Studies with Radars 18 36 54
R EE T 5T

H. Organized Convection and Severe 29 44 66
Phenomena
QAR BRI Z R 52

I. Use of Radar Data for Nowcasting and Numerical 24 5] 75
Models
RIS PH AR B S B = 2 B i B

TOTAL 156 325 481

sEE SR CEHE R "The influences of extremely strong wind on radar
observations (fllsa E RS B 2BV EE ) | N R PRET 88 A e JEUAT . Cofls
SR BRSBTS - BN B RN BRI B ER EEEUAIN 2 2 - SRR AT E R AR s H AR
SREFTEAVAIES C O EEED N e 22 - SFHRUEREE (2015) HETAE ST » FHfH
JEVER S 2E Tlm/s - HEEEEFTRCskiy (A MR E B 5 » &Rz 0.4 & - (A
BB EE DR RGED S B RS A AR BHEARY 5288 TP BRI R B AR A PR R 58 5551
SERHE o BB EE M (FFT) OfBUR » ERGIEERE 08 4 HEnyER
T HREAEIE s 0.25-0.33 7 o JER&R A2 & B R se B AR Y E R IH S (Eig
HEL (2005 ) (REEEE TR AT 8 PR » & G R G A5 Pek JEU LR 222 58 Sm/ s -
H o PriEem » F = B ZRAVERSE P - ] RE BB EE I RSl - AT 52 B e 1 R 4 s T 7
EERES WS E o 2 EHVEUN T E - N RS & BB E (LR
JE ~ BEE S (ZEEE ) ] peddd » e WL GBS EABEEG - g

6




LUIZ A 815 1 R B T AT B R AR R P 22 B TS e AR K » EEEm S E T B & SE B
SCTRE > SR R SRR RS G T > SRIEEE A -
BEAN > A& P EEEE NN Z BRI RR YD I e R R

1.

[ 17 o SR AR B B A T e Y s S Ry (o FH BT AR AT RE T Y DU 452 53 [F]
bRty - FEFMEE B AL SRR - 2 SR ZE AT Y = 4R 585
AR HAE R S A AL 28 | (HoRfEmg B Ry e Bmie -

- RBURSEIFE LSOk i S R (i Y B 2R s et 2 Py R e e

H RIS NI HIA [F] DT - #EHPEY 8 2 B % A P asim e i - BT
[ET52 > AT PR ~ B IR G = FEZE AV K R S G EET SR
IEFFEEBIF RS - RATEEIITR - RRERTEIRT RIS R BRI
FRRHINIRF EARRE ST » WP b/ 5E S A S e I R A -

. AARBECEWTFT AR A SR 7 A T = FEZ= R Rl K B TR BRI

R 30 POV AL S B R Bk - WA AU AR Es 5 E AT 10
TrsEHTHEREER: - TG REUR > ESEE TTAERS o EE T - AIEOURA
AEIR R EKAE SR ~ JB5Y - BURNEESEE V7 A E AR TSR LA S

Sk o
/E

. RBIEFEZR SR E = (NSSL) HEMH A & 2R - S E RS

BB 2R SRAEE (NOAA) EASSEUIHFIAZ=4RE (FAA) TROLEE P ERY o
B MY E B A PR AR - (EEHISEE £ - Ty IRKF
BATE H SR RAE BB PR IR > DU BLE SRB ) R AR BN — 2L RRE -
NSSL (ST 45 2 REVBEREE ARG ERL DUETTRERE T #1120 35434 -
AR FRAEH L Per 271 25 22 P il SRR /K V- B o BRI R RE B A= 5 » BB A
—EH BURNZEEENZEEE - e At B R LB S -

. SEEIRHERL S RS i R R R Bt O R (R L8 2 (Ka B WORZES)

Ko S e (ESE S EEAVBUNIEEES > ATSEREUR » = e/ E
AU EBA — 20t B SORIIEEE T 3837 - A [E SO TR EEER
HHERZ= R BURF RSt G2 IR BIERRE (4 > MR St iR
TEMIBUE -

. BARRER S RELR B A X R BN 85 2 BRI £ > A SRR DK

LLME S HF S SR VI LB - Sl IR E I E DK LAY S BRE TR TR - BT
FNEHERBR BB EREE -

7



8 . \ERES

SR & » 2 BT AR SN R AR SRR Sk R AR B A
D& BB RER AP ERTFE T R AR B S E SR M S E ERUARY -
HETH - & « fEIRFEE B a6 B e iR e 2 R B T TN e e - H&
FIEMRMR TBE A - HABPEIRMEE 5 Th & a] DU TS Hm e AR i 58S
2 o T A AR A RTZEn > S S mii b A A S 2 - Rk B 2
EEAREAIEIHE F - FREENIRIET T 7CE 2 R R AR FERE B4 - TRl B E 3 ik
R K EIRCAF ERIRER -

FERUH TR BV B PRER by & o - SR EER A HAEHIRIER IR —2 > &S H
AIBTFEREEE f0fs - SERHE SN » AMERETRT S BB ST - S RE RS Fe & HY VERE L
BIiET] > WHRE S5 R TAN S - AR E THREITEN T © 1S ZEE0E)
BN AYERE o 2 BRIV & > LU IR BIHY R R ST S R R B IR R
£y o WA WEREFRS—EHENEE— "F 11 BEONEEZRSE . - B
2020 €2 8 A 31 HE 9 H 4 H{Eim 2890 - RS SRR BRGNS BHET ST A 82
B BB EPEET & S LT RCR BRORISE ~ (F3R4EER - BRI TR E R 6
BB PR PRSI PR o e R B R

= Y=g SR R

1. HBEFARTA fwmoCHZERY USB

2. 5390 EEIRE R EETE 39th International Conference on Radar
Meteorology , &akafifie ~ FEME - AINEH TH » 480L40T ¢
https://cscenter.co.jp/icrm2019/pdfs/ICRM39th program fin ¢s09181.pdf

https://cscenter.co.jp/icrm2019/program/data/ICRMprogram.html


https://cscenter.co.jp/icrm2019/pdfs/ICRM39th_program_fin_cs09181.pdf

~ BE

VW

2 SRORFEAEROECE BB F R ASERERIIR (L 1)  BFEER (L
4) ~ EEEBIZCE T) EMITHSREIR (G 6) REEMER -



& @SAMS

39th International Conference
on Radar Meteorology (ICRM 2019) |

Date:16-20 September 2019
& ",( Venue:Nara Kasugano International Forum

IRAKA, Nara, Japan

3: TRPRSEERIE IR E RS (PAGASA) AE Mr. Lester Kim M.
Lagrimas(45 2)EiMr. John Grender C. Almario(f5 1)IAEEEHEE °

4: SRORSTRMERIEEE M EERREER Dr. Dusan Zrnic &5 °

10



5: RfRSEROEEEREZFEIZIEFEE R ERMEES Dr. Jian Zhang(/F 1)
Dr. Pengfei Zhang(#5 1)INEIHEE -

6: WrTEOEHREES 1 -

11



& 7: g O EES 2 -

& 8: RMRFESERIER RS S S 1 #RimoL -

12



e ~ I3

B R I TS & 5 S P S AL P 2
The influences of Extremely Strong Wind on

Radar Observations

Pao-Liang Chang (5Ef&%=), Pin-Fang Lin (#5575 ), Wei-Ting Fang (J5{&EE), and
Yu-Shuang Tang (FFEFE
Central Weather Bureau, Taipei, Taiwan

Abstract

Extremely strong winds frequently damage radar systems, especially the
radome and antenna. Even 1f the radar radome can resist extremely strong winds,
radar tower vibrations could reduce the quality of radar observations. The
intense wind speed influences on radar observations are investigated in this
study based on the Ishigaki C-band Doppler radar operated by the Japan
Meteorological Agency (JMA).

During the passage of Typhoon Goni (2015) near Ishigaki Island, an extremely
strong wind with a maximum gust wind speed of 71 m s was observed. The radar
recorded elevations that oscillated with a maximum amplitude of 0.4" at a -0.1°
elevation, and the oscillation phenomenon was reflected in the reflectivity and
Doppler velocity fields as Goni' s eyewall encompassed Ishigaki Island. The main
oscillation period 1is approximately 0.25-0.33 seconds given an antenna
rotational speed of ~4 rpm (revolutions per minute) using a Fast Fourier
Transform (FFT) analysis.

There are two antenna oscillation periods that occurred on 23 Aug., one
occurred fromapproximately 1030-1200 UTC, and the other occurred from 1330-1430
UTC. Between these two oscillation periods, the oscillation phenomenon stopped
because Goni’ s eye moved over the radar site. Relative to the oscillation in
the reflectivity field, the antenna oscillation exhibits a feature that is out
of phase and generally consistent with the vertical reflectivity profile. The
antenna oscillation influences on the Doppler velocity field are partially
mitigated due to the presence of less vertical varieties. A similar oscillation
phenomenon 1s also found in the radar observations of Typhoon Haitang (2005)
when 1ts eyewall reached the Hualien radar site in eastern Taiwan, with a maximum
wind speed gust of 58.5 m s”'. The influence of antenna oscillations on radar
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observations could be mitigated using the QC procedure by filtering the high

wave numbers from wave numbers 45-60

The Influences of Extremely Strong
Wind on Radar Observations

Pao-Liang Chang, Pin-Fang Lin,

Wei-Ting Fang, and Yu-Shuang Tang

Central Weather Bureau, Taipei, Taiwan

Thank the Japan Meteorclogical Agency for providing the radar data.

The great influence on radar observations is — radome damage

weather.com g

San Juan radar in Puerto
Rico was destroyed by
Hurricane Maria in 2017.

Guiuan radar Haiyan in
Philippines was

by Super Typhoon in 2013.

Wu-Fen-San radar in Taiwan
was destroyed by T
Soudelor in 2015.

1 3 Even the radar radome can resist extremely strong winds.
]‘\/‘[Ot‘lvatlon the radar observation still could be influenced.
2015-0823-1150 UTC -0.10PPI 2015-0823-1150 UTC 0.20PPI
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To investigate the characteristics of
antenna and reflectivity oscillations.
To find relationship between the wind
speeds and antenna oscillations.
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FFT analysis at a range of 50 km
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The best track of Typhoon Goni (2015)
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Time evolutions of maximum wind speed and RMW
of Typhoon Goni (2015) (Shimada et al . 2018)
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Estimated central pressures (Gonl)

= The central pressure was

estimated to fall by 30 o Peeope B Hond | 1| —reemcos
hPa from 960 hPa at an 950 1 —tshigakiima
almost constant rate 940 —Miyakojima
during 18 h by using the -, —Running Mean
refrieved tangential wind :i: MEQEBNCEEEE " 1 BhED bt Track
(GBVTD, Lee et al. 1999)
at 2-km alttude. SEESTEPETSPEEEEIEEESERET o
22 Aug 2015 23 Aug 2015
= The maximum Wind'at 2= (b) ., . k)
km altitude increased by T | Vs (m 571 & RMW (km) at 2k altitude m
a0 r S o AE ‘o0 | /GBVTD analysis o
s~! during the first 6 h of Ll | 1, P Z N O | 2.
rapid intensification (RI) e &
and increased by 20 m 2 .4 il B 2
s7! during the sub o LT N @
b SEETEPCTSPEEEIIECSE0EE o

22 Aug 2015 23 Aug 2015 (Shimada et al. 2018)
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« The eyewall structure is well
organized with a radius of 25

2015-0823-1150 UTC 0.20PPI 2015-0823-1150 UTC 0.20PPI

km and width of app y
10-15 km, while the eastem
part of the eyewall covers the
radar site.

with

« There are positive and near
zero value features in the Myl
moat and spiral rain band

region of Typhoon Goni (2015).

Surface Observations
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Surface Observation ’
from Station Ishigaki /

+ The maximum sustained and gust wind
speeds are above 45 m 5 and 70 m &1

at 1200 UTC and 1400 UTC.
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Reflectivity Oscillation at -0.1 degrees

Elevation and Reflectivity Oscillation
with Wavenumber 40-60
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FFT analysis at -0.1° elevation
Oscillation Amplitude of Elevation

—

* The elevation amplitudes with a
value greater than 0.03° are found m
two analyzed periods from wave
numbers 45 to 60. One is between
1050 UTC to 1210 UTC, and the

Typhoon Haitang (2005)

2005-0717-2226 UTC 0.50PPI
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Typhoon Koppu (2015)
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Typhoon Nock-Ten (2016)

The fundamental period
of a building Summary #1

- The phenomena of antenna and reflectivity oscillations caused by
C-band radar the IMA.

A EEEEEE I E X
BuRING HGNE Feet
FKigere 2 Appresimure Femdamensal Prvind v Building Heige  (Jacobs et al. 2008)

Summary #2

+ A criterion of wind speed is 45-50 m s for the occurrence of the
antenna oscillation.
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