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R e s e a r c h  S u m m a r y
‘l’he focus of this effort is the assessnleut  of s])accbome  sc.atteromckr  observa-

tions for monitoring landscape freeze/thaw transitions in the boreal forest thereby
providing a means for cstimatillg  growi[lg  season  duratiori. Grouncl-ba.sed  tempera-

ture measurements have bee]] compared with hTSCA1’  observations at selected sites
along  a north-south transect through the Alaskan boreal  forest. ~$Te have ltleasured
vegetation tissue temperatures , soil temperature profiles, ancl Inicrometeorological
parameters in situ at eight  monitoring stations extm]ding from the Brook Range  at
the northern cxtrelne,  through Alaska’s central interior, across the Alaska l{angc,  and
to the ]<enai Peninsula at the southern  cxtrcmle.  At each station, vegetation and soil
temperature is monitored at sites selected as representative of \’egetatioll  types found
along this transect. NSCArI’ data obtained  during  winter  atld spring 1997 have been
assembled for  correlat ion with  tile in situ tem])crature measurements .

l’ig. 1 shows backscattcr  us. incidence alkgle  as measured by NT SCA’J1’S  aft  antenna
from IIay of Year (I)OY) 92 through 119, 1997. Itac.h d a t a  point c o r r e s p o n d s  t o

backscatkr  measured during  OIIC NSCA’ll ])ass over our ,groulld station  Iocatecl  in the
southern l)ictrich Valley, near Coldfoot,  f\laslm,  and represents average backscatter
computd  Lvit}lin a 75 km diameter circle  centered  at that station.

Fig.  2 sl[ows a swnplc of in si{u tclllpcrature  measurelllellts  recorded at the Col&
foot ground station  for 1)0}-  90 t llrollgll I 20. ‘l)(,[l~~wrature \Yas Inouitored  every fi~’e

m i n u t e s  tvith  thcr[nistors  i[llplarltd  in tl)c trees’ tl’llllliS al]d in the  so i l .  hlC21SU1C-

Inents ~vcre  avclagcd  to tww l~our el]sclnl~les  and data s tored 011 a data logger.  ‘1’hesc
[,lots  SIIO,V: ( top) temperat  [Ire i*) tllc  trullii  at, l)reast  Ileigllt aIld at gro(IIId  level f o r

two black  sl)ruce  ( I’icca  mari(17L(I)  trees ill a [Iat l~oggy a r e a , (sccorld  frol]l to[)) s i m -

i l a r  tell]])(~riltl]l(’  111[’z~s(lr(’ll]c[lts  for tltvo  I)la(’li sl~ruc(~ trcxis growi[lg  011 a Ilorttl-faci[lg

Sloljel  (tllir(l  frolll to])) silllilar  t(~lll[){’l;~tillt’  III(*tIS\II(~III(JIItS  for tfvo u’llite sl)r([ce (f)icca

q/uuco) trws gr[)fvillg  oll a sol[tll-faci[)g  .sIoIN’, (S(ICOII(l frolll tmttot[])  a  t(’[lllx’rature
I)ro[ilt’  111( ’ilSlll’(’(1  at (1( ’/)LllS  o f  5, 2~1, :)()  iIII(l  !)()  (.111 ill tll(’ soil aII(l at 1 0  (III al)ove
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ttic soil sIIrfacc  ((o[r(’sl)(~[itli[lg  to sIIo!Y l(JIIIIJ(’ItIILII(~)  irt tlI(’ black  SIJIIICC b o g ,  allcl
(botjtoIIl)  t,(’[111)(’ti,tllt’(:  at 2 Ir]et(’rs ll(~i~llt iIl ttl(~  b l a c k  sl)cllcc b o g  aIId ill a [icarby
st, t’eal~l  1)(’(1.

‘1’llc rcslmIIsc  o f  l]IC NS{~A’1’  l~ackscatter  to Iarldscalm  [Ilaw i s  rca(lily  a])parcrlt
ill tllme figures. F’ig. 2 slIow’s tt]at a  snort  ttla;v I)crio(l  t~ega[l aIWLIII(l l)OY 96.
‘J’his  is follcnved  I>y a from-u])  bcgi[llii[lg  a round  I)OY  1 0 3 . ‘1’lle fitlal  sl)rillgtinlc
tlla\vtlzLllsitiolll~  cgillsaroLlll(l  I) OYI 13. ‘I’llc breast  height  tr~lrlk tcr~l]>c:lz~tLlresi  rlall
trees ilidicatc  tllawecl collditiotls  between 1 JOY 96 and 103. ‘1’he near-surface trunk
temperature renlairled  consistently below  O degrees  during  that time. ‘1’he soil clocs
Ilot b e g i n  to tlla~l’  until  abo~lt  I)OY 115. llowt~vt’r,  tile  SI1OW tc[nperature  rcachcs zero
between I)OY 96 allcl 103 indicating that sonle  sllo!v  melt may bc undcr;vay  during
that tinlc.

I)~lring  the winter l[lonths,  backscattcr  cxllibits  a lillcar  decrease with illcreasing
incidence angle. IIackscatter  response froln  I)OY 92 through 97 reflects frozen lands-
cape ccmditions  ancl is identical to the rcxponsc  observed throughout tile  preceding
winter months. On I)OY 98, backscatter  falls 2 to 3 dll below  the wintertime response
curve. ~’he timing of this decrease corresponds to the onset of the initial thaw shown
in F’ig. 2. ~’he chart  second from tile  top of I“ig. 1 shows that bacliscatter  varies
consiclelab]y  between DOY 99 ancl 105 reflecting the transitional conditions occurring
until the laticlscape  again freezes betweell I)(JY 10’2 and 103. ‘1’he chart second from
the bottom shows a similar response to wintertime frozen collditions,  indicating frozen
conditions. After I)OY 113 (bottom chart) Lackscatter again decreases, reflecting the
onset of the final thaw transition.

Figure 3 shows bacliscatter  response for three \veeks as observed over regions
surroullcling  groulld  stations Ilear  Colclfoot,  tlic  IIollanza Creek ltxperilner]tal  F’omst

(llCItI’),  and l)enali  National  I)ark  and l)rcservc. ‘1’hc three weeks for tvhich data
are graphed correspond to (1) winter froml conditions  (I)OY S5 - 92), (2) the freeze-
up period after the initial brief thaw (1)0}’  106-1 13) and (3) the week of the final
spring thaw transition (I)OY 113- 120). llcsponse  during  the periods c)f landscape
freeze is similar for all three sites. l)urillg  tllc  thaw transition, there is a 3 to 5
d]]  decrease in bacliscatter  over all three regiolls  with the Coldfoot  area having the
largest chalige. ‘1’he backscatter  respc)llse to lalldscapc  thaw a l lows  difl’ererltiation
between frozen alld  thaw states over all tllrec regiolls. ‘1’lle high temporal density of
(Iata  a c q u i r e d  b)’ NSC}VI’ durilIg  its opcrat  io[l provicles more thaIl  oIlc obseL’vatioIl
a  day  o f  tile  nortllelnlnost  s i tes .  l)urillg  soIlle dajrs, up to follr obsertwt  ions have
been acquired for tile  l)ietrictl  \~allcy alone, tlllls alloit’illg  for daily assessll]cllt  of tllc

landscape freeze-thaw state.

A c k n o w l e d g m e n t
‘1’his  lvork Lvas ca r r i ed  ou t  at tllr Jet l)rol)~llsiotl  tjaboratory, California  Institute

ofrl’ecll[lology,  (ltld(~r colltuact, to tile  Nratiol]al  f\clolla~ltJics  a[l(l  Space }\(l[i]i[1ist[2itio11.
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l’igure  1: Backscatter  vs. incidence angle as observed

spring thaw.
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Alaska Site A7 Dietrich Valley  - South of Coldfoot
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Figure ‘2: Component temperatures as observed at the Coldfoot ground
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station in the

southern Dietrich  Valley during spring thaw.
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