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ABSTRACT 

During south-west monsoon period, an elongated low pressure system known as 

`Monsoon Trough' is established over the Gangetic plain which extends southeastwards from 

Pakistan to Head Bay of Bengal. The rainfall activity is largely associated with the 

positioning of the trough. Hence it is very essential to understand the characteristics of the 

boundary layer processes over the monsoon trough. North-West sector of monsoon trough 

lies in the area of seasonal heat low, whose intensity is correlated with monsoon activity. 

Thus it is essential to understand the boundary layer processes over this region of monsoon 

trough. 

The present study is carried out with an objective to provide better understanding on 

various Land surface-Boundary layer-Free atmosphere interaction processes over the western 

desert sector of the monsoon trough. The turbulent exchange processes are examined using 

MONTBLEX data. A central feature of much of micrometeorological research has been to 

establish means of deriving fluxes from wind speed and temperature profiles. A sufficient 

literature is available on the formulas for the surface layer. In this thesis using MONTBLEX 

data exchange coefficients are estimated over the western desert sector of India and the 

components of surface energy balance are evaluated and studied. Interaction of the 

atmosphere with the land surface is of critical importance. The effect of land surface 

processes on the evolution of boundary layer is studied using the land surface 

parameterization of Noilhan and Planton (1989). The structure of PBL is studied using one-

dimensional TKE closure model. In particular emphasis is given to the moist boundary layer, 

because during the south-west monsoon period a moist boundary layer is a common feature 



of this region. The presence of liquid water contents in the boundary layer affect the 

boundary layer processes drastically. Atmospheric boundary layer processes affect cumulus 

convection, sub-cloud layer convergence etc. Very little information is available on the 

effects of boundary layer processes associated with cumulus convection, which accounts for 

significant eddy transport of momentum and vorticity in the atmosphere. Cumulus convection 

plays a key role in the onset of the monsoon and its subsequent maintenance. In this study 

an attempt is made to understand the effect of boundary layer processes on cumulus 

convection and to simulate the cumulus effects on the frame work of observations. 
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