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In this paper we present a coherent scattering mode! theféoest situated on ~ D@te Received: September 26, 2005

top of a layered ground. The ground layers are separatedughrimterfaces of ar-
bitrary depth and dielectric constant. Scattering frone$ts has been studied exten-

sively by several researchers in the past 20 years, but kmadn studies the ground 1. (a)

under the vegetation canopy has been assumed to be a single sarface. With Mahta Moghaddam

the recent interest and prospects for availability of ratkta at the VHF band, the 1301 Beal Avenue

validity of a single rough surface model for the forest floas o be revisited. Due to room 3238

the large depth of penetration at VHF, the waves can travitlimte the ground sur- University of Michigan, EECS
face and scatter from subsurface layers, even for densgt$ofeurthermore, realistic Ann Arbor, Mi

forests include a mix of multiple tree species, which is gelfe not taken into ac- 48109 USA

count in previous works. Here, we start from an existing cehemodel for a single mmoghadd@ini ch. edu
species forest on a single ground surface, which solvesifosctattering coefficients (b) 734-647-0244

using the distorted Born approximation. The layered growitd rough interfaces is

: ) ) C) 734-647-2106
then incorporated using a solution we have developed bas¢ideosmall perturba- ©

tion model that takes into account multiple interactionsMeen the interfaces. First 2. F - Wave Propagation and
we consider a three-layer (two-interface) subsurfackpaljh the solution can be ex- Remote Sensing

tended to more layers. The first-order interaction of theetatipn, which in the new

model consists of several layers of discrete random medih,al rough interfaces 3. (a)

is included in the solution. Although multiple interactshetween vegetation layers
and between vegetation and soil layers are disregardethrihiard scattering matrix
for each random layer is used to modify the wave propagatiencé the distorted
Born approximation. Comprehensive simulation resultgaesented, and sensitivity 5. No special instructions
of the backscattering coefficients to the vegetation tygkdamsity, frequency range,

and ground layering properties is evaluated. The resulisi®ftudy directly impact

the analysis of data obtained from low frequency radar systen tower, airborne,

and prospective spaceborne platforms.
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