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Abstract 

Studies over the tropical belt indicate that the representation of diabatic heating is very 

important for modelling of tropical circulations. The shorter predictability over tropics in 

comparison to mid-latitudes is due to the dominant role of physical processes compared to 

dynamics. Moreover, moisture analysis is poor due to lack of observational data from ocean 

and desert regions. Hence, a need has arisen to study the moisture initialization and diabatic 

heating system over tropics. 

A Limited Area Model (LAM) has been used for the study. LAM has an intrinsic 

problem of its lateral boundary unlike global models. Normally this problem is circumvented 

by adopting a pragmatic solution. An effort has also been made to study the effect of lateral 

boundary treatment in limited area model. 

The role of planetary boundary layer (PBL) and convection in diabatic heating of the 

atmosphere, especially, in tropics have been studied at length over the last decades. The other 

agency for diabatic heating i.e radiation has not drawn much of attention because it was thought 

that the radiation does not play a dominant role in short range weather prediction. In the present 

work, a radiation parameterisation based on the Florida State University version has been 

incorporated to a Limited Area Model (LAM) and its importance has been studied. The success 

of radiation parameterisation depends on the land surface processes. Short wave radiation is 

dependent on albedo while long wave radiation is dependent on surface temperatures. The 

computation of surface temperature depends on the solution of energy balance equation. In this 

thesis, an attempt has been made to evolve a method of solution of energy balance equation and 

also a regression equation has been developed from the observation data, to provide interior soil 



temperature for computations of soil fluxes. This is able to capture the regional characteristics 

of surface temperatures through the realistic nature of soil fluxes. The impact of radiation in 

short range weather prediction has been studied. Radiation increases the diabatic heating over 

organised convective zone. It also enhances the Hadley type of circulation and thereby 

influences the flow pattern. 

With the availability of out going long wave radiation (OLR) from the model and 

observational OLR from the geostationary satellite of INSAT series, a method of moisture 

initialization has been developed by matching both the OLRs. Prior to initialization, the 

correlation co-efficient between the two OLRs were only in the order of 0.4. After initialization 

it has gone up beyond 0.9. This moisture initialization mainly modifies the values of moisture 

field from mid and upper tropospheric regions whose observational data are of poor quality or 

not available in many seasons. The impact Of the moisture initialization has also been studied. 

It increases the precipitation rate, hence the diabatic heating. This intensifies the tropical low 

pressure systems better. Initial cloud conditions, especially medium and high clouds, can be 

improved considerably. 
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