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1- Advanced Hurricane WRF

2- Weather Research and Forecasting
3- Advanced Research WRF

4- Gonu

5- Fifth-generation Pennsylvania State University—National
Center for Atmospheric Research Mesoscale Model
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5-Sea Surface Temperature
6- Grind Points
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1-Indian Meteorological Department
2-National Centers for Environmental Prediction
3-National Center for Atmospheric Research
4-Hurricane WRF
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Model

AHW

Time integration scheme
Spatial differencing scheme
Micro physics

Long wave Radiation scheme
Short wave Radiation scheme

Surface layer parameterization

Planetary boundary layer physics

Cumulus scheme
Boundary conditions
Isftcflx (Surface drag)

Ocean mixed layer
Lapse rate
Vertical resolution
P top _requested

3rd. order Runga-Kutta scheme
6th order center differencing

WSM 6 (Hong,2004)
RRTM (Mlawer,1997)

Dudhia (Dudhia,1989)

Thermal diffusion scheme
YSU (Noh,2003 )
Kain-Fritsch
NCEP FNL (Global analysis)
\ (Donelan,2004)

40m
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Simulation of Cyclone Gonu using the Advanced Hurricane WRF: Sensitivity to Domain
Coverage, Nesting, Resolution and Starting Time

Abstract

Domain design, different starting times and applying internal fixed and moving domains
within the coarser simulation domain similar to different physical options can play important
roles in the results of numerical models in order prediction of tropical cyclones. In this study,
Gonu Tropical Cyclone (2007) that it was formed in the northern Indian Ocean (Arabian Sea)
and Advanced Hurricane WRF Model (AHW) have been selected to demonstrate this
sensitivity. Initial and boundary conditions, and the best track data in order to comparison was
received from NCEP Final Analyses (FNL) data and the IMD (Indian Meteorological
Department), respectively. The simulation results in domain design sensitivity showed, the
domain that was extended more to the east and was included a lower coverage of the Persian
Gulf had more accuracy in predicting of track and the best performance and also had an
acceptable performance in predicting of hurricane intensity at the time to reach the coast of
Oman and Iran. Although this domain in predicting the intensity peak of cyclone is better than
other domain designs, but has weaker track than the available reality (IMD). Then, internal
fixed and moving domains to separate within this domain is considered and the results
showed that despite some improvement in simulated intensity error, there was a reduction of
simulated cyclone track. Generally, the results showed that internal fixed domain rather than
internal moving domain has the better performance in selected cases. Thereafter, different
starting times were tested and the results showed that the simulation starting time, 48 to 60
hours before maximum intensity of storm or in other words, when the central pressure of
system shows about 1000 hPa has the better performance in simulation of cyclone track and
intensity. Finally, the best configuration is tested for Phet tropical cyclone (2010) that was
formed in the same area. The results of this testing were satisfactory.
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