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       Figure 1: Experimental Simulation Domain Centered over  00 -750 E and 200S-270N
1.1.1.1 Description of Experimental Design and Downscaling Strategy 

Three different sensitivity simulations were performed in order to assess the derivable value addition and customization of such physics suitable for simulation domain. The experiments were configured at 0.3° resolution (~36 km) and run for the years selected. Table 1 therefore shows the year’s selected for simulations.
Table 1: Years Selected for Wet and Dry Categories During OND and MAM Seasons
	Categories
	Years 
	Season 

	Wet 
	1981
	MAM

	
	1982
	OND

	
	1997
	OND

	Dry
	1984
	MAM

	
	1988
	OND

	
	1998
	OND

	
	2000
	OND

	Normal 
	1999
	MAM &OND

	
	2001
	MAM &OND

	
	2002
	MAM &OND


The Boundary Condition
· The ERA-Interim reanalysis- was used to provide initial and lateral boundary conditions while Sea Surface Temperature from NCEP2 OISST was used to provide lower boundary forcing, updated 6hourly. 

· The lateral boundary forcing fields included geopotential height, air temperature, specific humidity and horizontal winds. The initial state conditions included surface pressure, sea level pressure, 2-m-height moisture, 2-m-height temperature, 10-m-height horizontal winds, soil moisture, soil temperature and skin temperature. 

· The topographical information at 10 minute horizontal resolution was obtained from United State Geological Survey (USGS). The ERA-Interim from ECMWF (ERA-Interim; Dee et al. 2011) was used for large scale forcing fields. 
Experiment Design
· Three regional simulations were performed using the non-hydrostatic weather research and forecasting/advanced research WRF (ARW) model, version 3.6 (WRF hereafter, Skamarock et al. 2008). 

· All simulations were carried out over the domain 00 -750 E and 200S-270N (250 by 150 gridpoints). 

· The spatial resolution was set at 0.3degrees (~36 km), with 38 levels on the vertical. Simulations were initialized on January 1st 1997 with first month long used as  spin-up time. 

· The model output was being archived 3hourly for the simulation  timescale 1997–2002. 

· For the simulation timescale 1981-1982, 1984,1988, the initiatialzation was done at 1st February of each year with the first month being used as spin-up time. 

· The physical package includes the WSM 6-class graupel scheme for cloud microphysics (Hong and Lim 2006) and the Yonsei University parameterization of the Planetary Boundary Layer (PBL; Hong et al. 2006). Radiative transfer was parameterized with the Rapid Radiative Transfer Model(RRTMG) scheme (Mlawer et al. 1997) for both long and short waves.
· CTL----The first experiment had standard setting and was referred to as control experiment (CTL); with Kain-Fritsch scheme used. 
· ICS----The second experiment was designed  such that feedback processes between cloud and radiation initiated. This was meant to improve simulation of convective processes parametized within the model; hereafter referred to as Improved Convective Simulations (ICS).  

· Kain–Fritsch scheme using the modiﬁed trigger function based on moisture advection developed by Ma and Tan (2009) was used in this case (Alaparty et al.,2012).  
· SNS--------The last experiment, herein referred to as Spectrally Nudged Simulation (SNS) was based on a technique of phasing out long waves of wavelength greater than 1000km. 

· This tries to minimize large scale forcing  deviating from small scale forcing in WRF-model both in the vertical and horizontal sense. 

· The zonal and meridional wave numbers were calculated by determining first, the size of simulation domain and then dividing by the wavelength of the waves to be retained within the nudging terms (Von –Storch et al., 2000, Waldron et al., 1996).  

· The nudged atmospheric variables above PBL were Temperature (T), moisture (Q), U and V wind components (Tang et al., 2010). Table 2

	
	Experimental Name
	   Treatment
	Special Design
	Purpose 

	1
	Control Experiment(CTL)
	· RRTMG radiation package for LW/ SW 

· Yonsei Univesity -for PBL

· Noah LSM model scheme

· 
	
	Climatology

	2
	Spectrally Nudged Simulation(SNS)
	       Special Configuration
· Waves beyond 1000km were phased out within simulation domain

· Nudged variables were; T,Q,U&V above PBL
	
	To minimizes distortion at boundary exit

	3
	Improved Convective Simulations(ICS)
	· Kain-Fritcsh trigger scheme set to minimise excess heating on the ground by  incoming solar radiation
	
	To enhance  parametization of convective systems
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Control Experiment Results: 1981 for MAM and OND Seasons 
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ICS Results: 1981 for MAM and OND Seasons 

Nudged Results: 1981 for MAM and OND Seasons 
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Nudged Results: 1997 for OND Seasons 
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Nudged Results: 1997 for MAM Seasons 
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My Observations /Comments
· The ICS experiment for 1981 exhibited fair representation of rainfall patterns for MAM season
· There is also fair representation of rain for 1997 MAM season
Concerns

· there is small quantities of rain in model which is just between 50-100mm/season. There must be something wrong.!!

· WRF Rainnc or Rainc is cumulative, how do you get monthly totals?
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