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Abstract

Geographically, Taiwars located at subtropics, snowfall rarely occurred on the low
elevation except the mountains. However, January 23 to 24, 2016 northern Taiwan was
affected by strong continental cold high pressure system, many low altitude areas
observed solid hydrometeparticles.

In order to analyze and validate this snow event, National Central UniverBiGLC
dualpolarization radar and CWB laseptical Particle Size Velocity (PARSIVEL) at
Anbu station were employed to classify the type of solid hydrometeorlpartic

Dual-Polarization radar provides both high spatial and temporal resolution. An
obvious layer with high differential reflectivityp& and low crossorrelation
c o ef f hvativerynldw alfitude was observed in vertical cross section as the
precipitation type switched from stratiform rain to snow. Simultaneously, the terminal
velocity of particles turned smaller and the numbers of aggregrate increased at Anbu
parsivel station. The radar data analysis matched parsivel data in the course of melting
level gradually approached ground. Accordind\tias and Ulbrich (1977) presentZ
relationship and Locatelli and Hobbs (1974) found the-fiestirves between
diameter and terminal velocity of particles, summarize a range of suitable snowfall
formulas inTaiwan.

Through the comparison between preliminary data analysis and the documented
statistical classification results of ice particles, accordirigotatelli and
Hobbs(1974)the particles was classified as Densely rimed dendrites Fypther.the
NCAR fuzzy logicbulk-hydrometeor particle identification algorithm (Pl®as
applied totheradar data to get the thred@mensonal distribution of particle type$vet
snow,light rainand graupelvere detected as a result of PADlowest levelthese
resultsconformedwith the in situobservation at NCU and Anbu station.
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90 L.F.C.=1018 hPa (0.144 km)

EL= 840 hPa (1.662 km)

Tew = 2.6°C Te = -2.9°C

e Tuc= 2.6 Ty = -7.5°C
K. INDX= -3.1 TOTAL.= 9.3

150 Lifted INDX. = 42.1

Showalter INDX. - 273
CAPE =  30.7 m%s®
CIN = 0.4 m%?

QPF= 21.0 mm

PRESSURE (hPa)

7.400

5.720

113.085

1.572

0.284

SKEW T, log p DIAGRAM

STATION = 486692

(b)

TIME = 18012412

40(°C)

100 D,=1036.0 T,= S.2 Td,- 2.8 16.56
L.CL= 516 hPa (0.99% km)
- 564 hPa (4803 km)
F.C- HOB hPa (1,163 km)
Z.l.= BZ2 hPa (1839 km)
Tie, = ~45°C Teer = —93°C
\ Ty = —5.5C Ty, =—10.4°C
H. INDK= 6.8 TOTAL.= &3
150 |Lifted INDK, = 449
Showaltor INDE 20.2
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\m\ = B3 mit
N QPF= 147 mm
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Temperature tendency
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P: Membership value
Q: Aggregation value
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lype
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A Fuzzy Logic Classifier for Rain
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Zh Zh Ws - 2 - -20.000~90.000 Zh Zdr Ws - 2 15.000~48.000
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Range(km)

Ranga(kn)

0
Range(km)

160023 130060 PP DR Frags 0,500
e -

20160123131940 0.5 (PD)

(d)Kpp(e)PIDY (b) MAN 2~ + Ruay

IceCrystal
WetSnow
DrySnow
GraupleR
GraupeSH
RHMix
Haill
HRain
MRain
LRain
Drizzle

Cloud

5.1y 1b 23w 1319UTCPPI 0.5 @ HP
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160123 131960 PPL 12 fing: 4,29

Rarge(kn)
Rarga(ta)

160123 131940 PPl DR Ang: 4.296

4 160123 131940 FPL KD ng: 4.2%6

Range(hn)

Farge(hn)

Range(km)

5.2y 1b 23w 1319UTCPPI 4.3 @ HP 1 (2)Z+ (b)Rhv (€)Zor (d)Kor,
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160123 131940 CRORHI Azi: 50.00

range{km)

5.3y 1b 23w 1319UTQCP P 50 CROPHI| O3t un & Zuy Zory
Ruvy  UGprl
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Rarge(kn)

Rarge(kn)

(@)

160123 150651 FPI 12 frg: 0.500

Range(kn)

160123 150651 FPI IR feg: 0,500
- <
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(b)

Range(kn)
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