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Numerical Simulations of the Life Cycle of Super Typhoon with High-Resolution and High-Efficiency
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In this study, a high-resolution typhoon model is developed to accurately simulate the entire life cycle of super
typhoon with high-resolution and high-efficiency. The ocean mixed layer parameterization, dissipative heating
parameterization and sea-spray parameterization are implemented to reasonably reproduce the tropical cyclone
intensity and structure. Moreover, a new movable nested domain, which is capable of tracking typhoon movement
automatically, is also introduced to improve the computational efficiency of the high-resolution typhoon model.
Results of numerical experiments show that the model can predict the realistic typhoon intensity and track across the
entire life cycle stages, owing to the modifications suitable for super typhoon simulations.
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Domain 1 (D) | Domain 2 (D2)
TC Case Typhoon Vera (1959)
Period 127/21-00Z/28 Sep 1959 (9360min)
Horizontal resolution 27 km (250x250) | 9 km (181x181)
Time step 90 sec 30 sec
Vertical resolution 24 layers (1000-70hPa)
Initialization ERA40 (2.5degree) D1 (27km)
Movable nests Off On (every 15min)
Nudging (4DDA) On Off
Cumulus convection scheme Kain-Fritsch Off

Cloud microphysics scheme

Reisner graupel

PBL scheme

Mellor-Yamada Level 2.5 Eta PBL

Radiation scheme

Cloud radiation

Land surface scheme

S-layer soil

Ocean mixed layer scheme

Shade (1976)

Sea spray scheme

Fairall et al. (1995)

Dissipative heating scheme

Zhang and Altshuler (1999)

®2 BEIROBE
Sea spray | Dissipative heating
scheme scheme
Control run (CL) — Off Off
Dissipative heating run (DH) == == === Off On
Full physics run (FL) — On On
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