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‘J’O UlldCJ’StiiJld  a n d  })l’di Ct ~hC flJll CtiOJ)iIl~  O f  fOJTSt bi(lJll(X, their  i]}tcraction witl[  tile iitlllo-
S])]lCJT,  iilld ~]l(?il’ gJ’O\Vtl)  J’atCN, t]lC! ]ill O\V]Cd~;(! O f  111  OjStUJT!  CO J)tC!Jlt  Of  t]l CjJ’ (’aJIO])y  ~Jld ~]1(’ flool’ SOj]

is CSSClltiid. Sillcc lJloist(JJ’c  is a. rapid dynamic pa] amctcr  and cllal)gcs  ovc J’ tiln(’  Sca]c)s as s]na]]
as hours and days, it is importii~)t  that cfficicnt  nl(!asurcmcllt  sc]Ic’Jnes a]l(l  illtc]’})rc!tati[)]l  too]s bc
available wllic.11 IIlakc such infor]nation  readily available. ‘J’IIc synthetic :I])CJLUJT  radar (SAI{) on
airborne ancl spaceborne platforms has proven to be onc of the most flexible tools foJ Iacasurin.g  ,
clcctromagaetic.  bac]iscattcring  properties of vegetation directly  related  to t]lrir moistu  J’C COJlt C’Jlt,

IllaiJlly  t]lc c. 0111 I)]CX dic]cc.tric.  constant. Since the! radal’  backscattcr  is a flJ llc.tioJl  of sevcJ’a]  diffcI’cJlt

s c a t t e r i n g  mrchamisms, to retrieve the moistu~c  content or the dicl(’ctric  constant of various fowst
constituents rcquirm  that  each of tlicsc mechanisms bc considered individually at first. ‘J’hmc arc
volume scattering from tlic brallcll  layer, double bounce scattering  l)ct w!cll t run];  and ground, dou -
Llc boullcc  sc.attming  bctwccn  brallclle.s  and g r o u n d ,  and  gJ o u n d  s c a t  t(ri]lg. III this work,  wc w i l l
cstimat,c the diclcc.tric  constantj  hcnc.c  moisture content, of brancli  layer colnpone]lts  l)y focusing
oll the volu]nc scattering  case. ‘J’hc IIlctllodology  is as follows: assllmiup,  tllc radar backscattcr  is
almost cntire]y ciiuscd by volume scattering, wc usc a numerical forest scatt(!ring  lnodcl  to dcl’iv(!
paran~ctric  expressions for polarimctric  multifrcqucncy  backscattcl  cd 1 ad:ir cross section wit])  tllc
real and ilnaginary  ])arts of tllc dielectric constant as parameters. ‘1’110  1)1’illl(’.ll  layer  C[)lll])Oll(!lltS

arc talic]l t o  1)(I  p r i m a r y  a])(l  scco]ldary  l) JaJlchcs  a n d  l e a v e s . ‘J’11~ ])aralll(!tl’ic.  IJ)o(](’]s  ii](!  fOLJlld

Ly pcrformil]g lllany silnulatioas  of tl)c numer ica l  m o d e ]  IYIICIC  alcllitcct  ural ])aramctcrs  sucl) as
branch  length and dialncter arc fixed, and tllc complex pcrnlittivity  is allo\vcxl  to vary over rca-
sonab]c Iallgcs. IIigll-order  J}olynomia]s  arc fit to tltc data such generated to give tl]e ])aranletric
expressions. Once tllcsc ar(! dcriv ml, they arc used in a noa]incar  estimation a]gorithm,  wllicl}  is
based on a least-squares criterion. ‘J’IIc validity of this a]gorithln is s] Io\\J) l)y first a]~])]yillg  it to
synt]lctic  bac.ksc.attc!r  data. I t  is  then applied to AI1{SAI{ d a t a  fl”OIJl 011(’ c)f tllc II OI{II;AS  study
s i t e s ,  na.lncly  tllc young  j ack  pine stand  in the soutl~crn  study area ill Saskatcllcwall,  Can fida.
ltxtwsivc  grc)ull(l-tmtll mcasurcIncJ~ts  and multip]c  AI I{SAI{ data sets (,xist  ovw this :irca. Clas-
sification a]goritllnls  have indic.atcxl  that volume scattering is the prilnaly  bac.kscattcr  mechanism
for this staud,  and IIcnce this  area is quite suitable for the app]icatioll of the ])rcscllt  cstilllatioll
algorithm. ‘J’he good agreement bctwccn the inversion results and groulld-trutli  measumnc]lts  of
moisture and dielectric constant indicate I,hc utility of this algorit]lln  for retrieval of cano])y  mois-
ture content. ‘J’his  is also a va]uab]c tool for quantitative II]onitoring  of t]]is parallletm’  o\’cJ’  s])lall

time  intervals if tllc data arc available, e.g., from a spacccrafi  ill a rc])cali]lg orljit.
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