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Abstract

Surface. soil moistu  Ic on a regional  or f,lobal scale, in p:irlicul:ir  in low vcgctatcd
surfams  such as :irid,  semi-arid, t{nd [i&iCll](lllH] ]andscapcs plays an import:inl  role in
understanding the g,lobal hydrological cycle by impacting lhc. par~iliot]it~g of incoming
radi:itivc energy 10 scmsiblc and lalcnt  heat fluxes. 111 the p:tsl  few yc:irs, Sc.vc.ral
algorithms have been dewclcq~cd  to rctricvc. surface soil moisture from lnicrowavc active
find passive sensors, Mr3st of these algorithms are only fipplic.able 10 txirc soil surfaces
ill)d ill the ]Jrcscnce.  of vcgctnt  ion pcrforln  poor] y. l;or C.xnmp]c,  the t IIIIX s[)i 1 moisture.
algorithms developed by 01] et til (1992), l~ubois  et :{1 (1 995), anti .Shi cl :11 (1 995) for
]m]arimct ric SAR applications are primtiri] y USC(I for bare sutpdces.  1 n the prcscncc of
vc.gct:ition,  the scattering  propcr[ies  of (he. sur . face  ch:in~cs, suggesting a diffcrcn[
scnsi[ivity  of the SAR hackscat[cred  signal to soil moisture. III this ]xIpcr,  wc fomula[c
lhc sc:iltcrir)g pmpculics  of vcgctalion  for surfaces covcrcd  by pasture. and agricultuml
(’I”ops. ‘1 ‘hc model is bit scd on the wave t hcory nnd trcals the vcgct fit ion lti ycr by Iwo
varihhlcs,  cxtindicm  depth aIld scattering cross section. ‘1’hcsc two v:triables  arc rd:ttcxi
to the water content of the vegetation aIId structural parameters. ‘J’hc undcrlyitl:,  rough
surface txwkscat  tcring mode] is a reduced  version of the ]ntcgral  llquat  ion N4cthcd (11 \h4)
th:it  has two pmrmc.tc.rs,  soil dielectric conslant  aIId rms height. ‘1’0 develop an algorithm
for sc)il  moisture, the vegetation structural  ]Jar:tmcters  arc. dctcmincd  tt]rough  a set of
Inodcl sim~ll:itions aIId tr:tining  over known  vcg,ctation  types from SAR images. ‘1’hc
rc.sultins  C(]llit[i[)]]s f~)r SAR polar  imctric  backs cattc.r  has three UIIk IIOWII paral]lctc.rs,
surface Ims height, vegetation water mnlcnt,  and surface soil moisture. ‘1’hcsc thlm
l): IriIInctcrs  are ob[aincd  by using, IJ-band 1111, IIV, :tnd VV polari7:ttion  d:ita. ‘1’hc
nlgori[hl~] is applied to SIR-C image.s acquired  during  the A])ril  and Octolm  of 1994 OVCI
Wasitn watershed in southwest Oklahom.  ‘J’hc 21ccuracy of the results  aIc (ictcmincd  by
using the. field data collected during the shuttle missions and compared with the
ilCCLIIliCi  CS obtained with existing soil moisture al f,orithlns.
Kcy Words:  soil moisture, SAR polarimctry, canopy  water content.
‘J’llis  wok was l)c.d’w IIKXl al k Jet l’jq)ulsiotl  1,almalmy, (Ililiforllia  lnslilutc  Or ‘1’cclIIIology and
NASA/Goddwd Space. ldi~tl[  CCIIICI- urdcr  cori(r:tc[ f’rom  Ntt(iorta]  Atx)rtau[ics and SIHCC  A(lr)tiltis[r:)  liot).


