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Abstract The sensitivity of the typhoon track and intensity simulation to physics schemes of
the global model are examined for the typhoon Bolaven and Tembin cases by using the Global/
Regional Integrated Model System-Global Model Program (GRIMs-GMP) with the physics
package version 2.0 of the Korea Institute of Atmospheric Prediction Systems. Microphysics,
Cloudiness, and Planetary boundary Layer (PBL) parameterizations are changed and the impact
of each scheme change to typhoon simulation is compared with the control simulation and
observation. It is found that change of microphysics scheme from WRF Single-Moment 5-class
(WSM5) to 1-class (WSM1) affects to the typhoon simulation significantly, showing the intensi-
fied typhoon activity and increased precipitation amount, while the effect of the prognostic
cloudiness and PBL enhanced mixing scheme is not noticeable. It appears that WSM1 simu-
lates relatively unstable and drier atmospheric structure than WSMS5, which is induced by the
latent heat change and the associated radiative effect due to not considering ice cloud. And
WSMI results the enhanced typhoon intensity and heavy rainfall simulation. It suggests that the
microphysics is important to improve the capability for typhoon simulation of a global model
and to increase the predictability of medium range forecast.
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Fig. 1. Korea Meteorological Administration (KMA) surface weather chart at (a) 12 UTC 20, (b) 00 UTC 26, (c) 12 UTC 28,

and (d) 12 UTC 30 August 2012.

Table 1. Physics packages, V1.0 versus V2.0 for the global prediction system developed by KIAPS.

Physics V1.0 V2.0

Radiation GFSC (Chou et al., 1999; Chou and Suarez, 1999) RRTMG (lacono et al., 2008)

Land surface Noah V2.5 (Ek et al., 2003) Noah V3.0 (Ek et al., 2003)

Planetary boundary layer YSU (Hong et al., 2006) YSU with enhanced top-down mixing
(Hong et al., 2006; Lee et al., 2015)

Convection SAS (Han and Pan, 2011; Lim et al., 2014) -

Microphysics WSMI1 (Hong et al., 1998) WSMS5 (Hong et al., 2004)

Gravity wave drag

Cloudiness

Convection (Chun and Baik, 1998)
Orographic (Kim and Arakawa, 1995)

Diagnostic (Slingo, 1987; Xu and Randall, 1996)

Orographic
(Hong et al., 2008; Choi and Hong, 2016)
Prognostic (Park et al., 2016)
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Table 2. Summary of sensitivity experiments. A dash denotes the same option as that in the CNTL experiment with physics

V2.0.

Experiment Microphysics Cloudiness PBL

1 CNTL WSM5 Prognostic YSU + enhanced top-down mixing

2 MPS WSM1 - -

3 CLD - Diagnostic -

4 PBL - - YSU
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Fig. 2. Typhoon tracks simulated by sensitivity experiments and comparison with observation for (a) Bolaven for 102 h and (b)
Tembin for 156 h simulation period from 00 UTC 24 August 2012 (Symbols are presented by 12 h intervals).
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Table 3. Mean difference (MD) of mean sea level pressure (MSLP), 850 hPa wind speed (WS), and 6 h accumulated
precipitation (PRCP) simulated by the experiments from CNTL averaged over the typhoon activity region (100~150°E,
15~60°N) at each simulation time with 24 hour interval. Root mean square difference (RMSD) averaged for the whole

simulation period is also represented.

MD RMSD

24 h 48 h 72h 96 h 120h 144 h 168 h Mean
MSLP MPS-CNTL 0.55 —-0.05 —0.06 —0.48 —0.14 0.16 0.20 2.19
(hPa) CLD-CNTL -0.03 -0.03 -0.07 -0.10 -0.03 -0.07 -0.16 0.35
PBL-CNTL -0.01 0.04 0.04 0.05 0.09 0.12 -0.26 0.32
WS MPS-CNTL 0.13 0.17 0.01 —-0.02 0.59 1.02 1.05 3.09
ms™ CLD-CNTL 0.01 0.04 0.07 0.10 0.05 0.19 0.15 0.53
PBL-CNTL 0.00 -0.04 -0.03 -0.02 0.04 0.03 0.09 0.55
PRCP MPS-CNTL -0.37 0.12 0.05 0.12 —0.11 —-0.01 0.17 8.99
(mm 6 h™") CLD-CNTL —-0.01 0.04 0.02 0.06 0.02 0.09 0.04 2.75
PBL-CNTL —-0.02 —-0.03 0.04 —-0.02 —0.05 0.01 —-0.02 2.63
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Fig. 5. (a, b, ¢) Mean sea level pressure (hPa), (d, e, f) 6 hour accumulated precipitation (mm 6 hr™") of (a) FNL, (d) TMPA
observation, (b, €) CNTL and (c, f) MPS experiments at 06 UTC 28 August 2012.
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Fig. 9. Vertical structures of u-wind (m s™") near the typhoon Bolaven core simulated by (a) CNTL and (b) MPS at 18 UTC 26

August 2012. Contour and shading intervals are 5m s™".
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