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O m a n  wi[lds arc a k(:y driving  force of molncntuIn,  llumidityl  and  Il(at exchanges  htwcm~
t\Ie atmosp]lcrc  aIId  o(eall. Mcasumllcnts of  ocean w i n d  arc critical fol” Illctcc)rological

and ail-sea intera(’1  ion SIUdi CS. ]~al]y studies of data from Illany  airlx)[”rlc  ~fld Lowrcl-based
sc.attcrolnctcrs  lIatc S] IOWII L]lat  tllc  lnicrowave  oc.call  backattcr  is sc[lsitilrc  to  the  speed
aild direction 01 slIrfac(’ winds. I]ascd  o]) t]]is o]~scrvatioll,  m a n y  satc]lif  (’ scatt erorl]ctcrs,

including Sca Sat s(att(>l’olllc>tcl, 1;1{S- 1 an(i -2 scattcrolllctcrsl  and (IIC N.ASA scattcroltlctcr
(NS(;A’I’) I,avc I)(L(>II [IOWII  to [Jrovidc a glol)al [l]a])~)illg of ocean surfa(c  tvill(ls. III add i t i on
to scattcxomctcr  otm:rvatiolls,  it has been  discovered recently tllal  sca s(lrfacc  brightrlcss
tcln~)craturcs  alc a l so  scllsitivc  to wind direct, ion as well as wil]d sl)ecd. Jet I)ropulsion
I,aboratory  (JI’1, ) Ilas dcvclol)ed  19 a[lcl 37 GIIz Ijolarilllctlic  radiolll(t(ls.  A sc[i(’s of NASA
1)(.; 8 aircraft fliglits was conducted over the National l)ata Iluoy  (~c[)tcr  (N I)lIC) buoys
deployed of[ tllc (;S WCSL coast froln  1993 to 1995 to cxalnine  tllc dcpc[)dc[lcc  of polar imetric
oct’all brigllt[lms  tenl]mratures  on surfac.c wind speed and dircctioll. Ylcasur(xl radiomctric
tel[l})eraturcs  fro[~~ all ]mlarization  cllall[lcls  showed directional clc[)clidc[lce  at 2 to 24 n~/s.
‘1’hc direct ional  sig[lals inc.rcasc  with illc.rcasillg wi[lcl  SIXCCI  froln low to IIlodcratc wincls (<
1‘2 m/s) and appeal to saturate at higtler  wind speeds. Wind ctircctional  signals observed
in the 37 Gllz c!lallncl were similar to those in the 19 GIlz channel. ‘1’his  i[[cticatcs that
sea surfaces have a sinlilar ctircctiozial  spcctrutn at cc[ltirncter and IIlillittlctcr wavdcngth.s.

‘1’o cnab]c  the colllparison  of scattcromctcr  and radiometer mcasurclncnts,  tllc JI)I, Ku-band
sc.attcromctcr  (N LJSCA’1’) was deployed together with the 19 and 37 GIIz radiolllctcrs  on tl)c
NASA Wallops 1’-3 aircraft in Novcmbm 1996. A set of flights were suc.ccssfully  complctcd
to accluirc  coincidental active and ]jassive  ]nicrowavc  observations of sea surfaces off the U S
cast coast. It is found that tllc dircc.tiorlal  sig]laturcs of ocean t,hcrnlal  rad ia t ion  at 19 ancl
37 (;llz arc corisistcnl  witlt that in f{u-band  ocean bachcattcr.  ‘1’hcorctica]  a]lalysis  b a s e d
on a two scale scattcrillg  model was performed to  irlvcstigatc tllc ~)llysical lnccllallisnls  which
may contribute to t)lc oljscrvccl  speed and clircctio]l  sigllals. ‘1’lIC wind velocity sig[lals  ill
LIIC J 1’1, active and ~)assivc ll]casurclncllts wmc fou[ld to agree rcasollal)ly  well with model
[)rmlictions.  %llsitivity a]ialysis o f  ttlc IIlodcllcd scattcri Ilg Incclla[lisl[ls su~~ests  that sllort,-

graIfity aIId  cal)illaly Ivav(s arc tllc do]l]i[lal]t scat ter ing source for  ttlc IuedsIIrc(l allisotro])ic
(lilcctioIl sigIlat,llr(’s  ill ()((’all I)ackscat(e[ arl(l radiatio]l.
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