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WSM6 WREF Single-Moment 6-class scheme Single
WDMS5 WRF Double-Moment 5-class scheme Double
WDM6 WRF Double-Moment 6-class scheme (4741 %) Double
MORR Morrison Double-Moment scheme Double
THOP Thompson scheme Double
THOP A-A Thompson Aerosol-Aware scheme Double

%3 7 b R Sl AR GRip S TR G ok FRR BB R

Mixing Ratio Concentration
Microphysics (mp_physics)
vic|r|i|s|g (Number )
WREF Single-Moment 6-class scheme | V[V [V [V [V | none
WRF Double-Moment 5-class scheme | V|V [V [V |V c, 1, CCN
WRF Double-Moment 6-class scheme | V|V [V [V [V |V c, 1, CCN
Morrison Double-Moment scheme |V |V [V [V [V [V r1,S,¢g
Thompson scheme VIV N[N AN T, 1
Thompson Aerosol-Aware scheme VIV N[V VY c, 1,1, wfa, ifa

HE I
LT RAFFaRT K g o

2. -k (v, vapor) ~ Z -K(c, cloud water) ~ & -K(r, rain) ~ Z 7k(I, cloud ice) ~ £ (s, snow) ~ # Z (g,
graupel) ~ Z 5.5 +%(CCN, cloud condensation nuclei) ~ .-k 1 /% ¥} (wfa, hygroscopic aerosol as a

water friendly aerosol) ~ L7k % i% ¥ (ifa, non-hygroscopic ice-nucleating aerosol as ice friendly

aerosol) °
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Qualitative Statistical Characteristics for Rainfall of Typhoons
Affecting Taiwan along the 4th Track and Simulations of Ty-
phoon Nepartak (2016)

Jheng-Kai Chen'* and Jian-Liang Wang?

'The Weather Wing R.O.C.A.F.
?Department of Environmental Information and Engineering, Chung Cheng Institute of Technology,
National Defense University, Taiwan

Abstract

First, this study examines the quantitative and qualitative statistical rainfall characteristics by
stages for typhoons affecting Taiwan along the 4th track in the past 20 years. It is shown that the
accumulated rainfall pattern varies with respect to the relative locations of typhoon centers and the
eastern regions, Kaohsiung, and Pingtung are areas where accumulated rainfalls are significant. The
WRF model is then used to simulate Typhoon Nepartak ( 2016 )to compare the effects of six MPs on
the track, intensity and rainfall of the typhoon. These six MPs include one single-moment scheme
[WRF Single-Moment 6-class scheme (WSM6 ) ] and five double-moment schemes [WRF Dou-
ble-Moment 6-class ( WDM6 ), WRF Double-Moment 5-class, Morrison, Thompson and Thompson
aerosol-aware schemes]. The comparison has two folds: (1) beween single- and double-moment
schemes (WSM6 and WDMS6 ) ; (2 ) among the other five double-moment schemes. It is shown there
is no obvious difference in the track and intensity of typhoon among simulations using different MPs,
but the associated rainfalls have statistically significant difference. WDM®6 scheme reveals a better per-
formance on rainfall simulation for the comparison between single- and double-moment MPs. Morrison
scheme results in the best similarity of rainfall to observations for the comparison of the 5 dou-
ble-moment MPs. The details of the simulated vertical structures of radar reflectivities, wind velocities,
dynamic processes, and the distribution of hydrometeors have been further analyzed and compared
among different MPs.

Keywords: 4th-track typhoon, WRE, Single- and Double-Moment Microphysics Scheme
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