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ABSTRACT
Soil moisture plays a crucial role in hydrological modeling and land-atmosphere energy balance by 
controlling the amount of evaporation and thermal heat exchange between the land surface and overlying 
atmosphere. This energy exchange in turn plays a vital role in modifying atmospheric dynamics, including 
small-scale phenomena such as thunderstorms as well as larger-scale events such as droughts and floods. 
Understanding the relationships between the soil moisture distribution in the profile with properties such as 
surface temperature, radiation balance, evaporation, and infiltration is important in order to forecast 
hydrological and meteorological processes. The SHEELS (Simulator for Hydrology and Energy Exchange at 
the Land Surface) numerical model is designed to estimate the movement of water within the soil as well as 
surface temperature and energy exchange for various agricultural management practices. In 1998, a study 
was conducted on six plots composed of two 50 x 60 m and four 30 x 50 m plots, one bare, one grass and 
four corn plots having four different vegetation densities Corn 4, Corn 3, Corn 2, and Corn 1. The SHEELS 
model was applied using data collected from Huntsville ?8, a field experiment performed to measure soil 
properties with sensors buried in the soil. A model simulation was performed for four plots, bare soil, Corn 4, 
Corn 2, and grass over 12 days. Bare soil exhibited higher surface temperature throughout the study period. 
Due to the increased interception by the corn full canopy, Corn4 plot had lower near surface soil moisture. 
Model simulations are quite consistent with measurements, however model soil moisture responds too 
strongly to rainfall. Soil water dynamics are strongly controlled by soil hydraulic properties that have 
extremely high spatial variability.
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