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In recent years, there is emerging interest in deploying wireless sensor 
network in the forest for remote surveillance, communications, disaster 
relief, and environmental monitoring. One challenge in the design of 
wireless networks is to ensure reliable communication between sensors 
located near the ground and over short distances. However, the 
propagation mechanisms in this type of scenario are complex and not 
well understood. Furthermore, the design of antennas that can exploit the 
resulting propagation mechanisms for optimal power transfer remains an 
open question. 
 
In this talk, we will report our study on the wave propagation and 
antenna radiation in forested environments. First we will introduce 
various scaled forest models and explore the propagation mechanisms 
inside them through scaled model measurements in the laboratory, 
numerical simulations and various effective medium theories. Then the 
real forest measurement data collected at Bastrop, TX will be presented 
and correlated with laboratory results. At the end, we will present some 
directive antenna designs based on the understanding of the propagation 
mechanisms. 
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