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1. _TRODUCI_ON TI_ HartfordSi_ is primarily a shrub-s_

Efforts to m_sure _ (ET) _ Siltloamsoilsarefoundon theslopeand at _
mno_ly arccommoainasriculB_.,andtheapplicatioa beseof Rattlm_d_Motmmi_The low=dcvalion ar_s of
of suchdatabo_ _ is msdily_ theHmt'ordSireare_y flatandoomainsoilselass_
_-_ this _1o_, Io arid ravin:rentalsis ass_lonmsandsand_ Tl_a_anm_ minfallis160
[niumily or"use as a _ for validatioaor"ET ram,withpmcipitntionoa:mringIximnrilyintl_ coolseasoa

_amsemoeans_ront rorK_i__oe _mS wi_BREBsmioB_na_ _ s_
the rnno_ smsi_ _ for El', _ of us_linasisstBdyamvisa%leinFtsmB1.
__ and _ _ flux _te _ at four
locat_ oa tl_ U.$.D_scanmt ot'_$ _ Si_ 2. SURFACEENERGYAND RADIATIONB_
m_s a ¢otabi_ d _ _t _ Ratio

c_h_ _,,_ _ _ _ reim_ amfolM_:
s_m_ hut flux_ rMiE_ __, andm

T_ _o.l Si__ _ ha_xalmstnm P_ -G - R - _E = 0 (I)
Washinsto_withan arealnx_mtof 1450km: iceaml
fixxnlatit_Je46" 18"N_o49"49"Nmdlmgioxk 119"
17" Wm 119"52" W. C¢o_f_tut_intl_a_a _ R_. = Betmdiatkm(tl_ _
eomist_laz_ flat _ms wi_ momdiml _ imominsandotnsoinsmdi_on bothlofts
and_ bmalt_ Altitu_rmnj_fi_aah_h a_l _ot't_tve)
of 1093m at the lx_ of RatlJamflmMotmlam1_a low G = soil_ fltLX
of'92mattl=Cohnnbia_. H = snnaq__llux
(E-._: __C_.so_) ;_E = Intreat_ ll_



LandsatTMdatawere used to esfinme team ofthe
radiationhsdgetat the surface."[heMay8 andJune

t, t989,_ estimatesof reflectedshort-wave H - p% T. - T,, (2)radiationaremoderatelycorrelated(R_.77, all values r a
arewifltin5.W/m2of the 1:1line)withrmasm_ments
us_ _.vmedEppleypymn=n=m.

F.stima_ of netradiaa'onweredetenained where p - densityof air(kg m"_)
fromsatellitedata(short-andlong-wavering) Q - specific heatat ¢¢mstantpressure
aridshort-wave-inccxni_(pymnomet_)and long- (Jk8"tK"l)
wave-_mdiation[estinmzedfromanair/temp- T,_ = teml_ranm_(°K)of surfaceandair.
ermxu_,vapor pressm_ relationshipof Brutsaert The resistance_Tn (r_) is a fun_on of wind
(t982)].These_wereconpa_m_ mmmpheri¢smbitity,andsurfaceroughness.Dam
netradiationvaluestakenat the sametimefromfour collected between April 11 and May 9, 1988 at the
fieldsites (Figure2). Thecomlation coefficientsfor vegemud sites wereusedto calibratethe resistanceterm

andnzastacd net radiationvaluesare0.97 of a sensibleheat-flux transportequationfor the t_o
and0.66 for May andMay/Junedata,reslx:ctively, sarfa_ types. Data used to calibratethe equationwere
_¢ concern of both £andsat data sets restrictedto valuesdaaimd _ 10:00and 12:00
wasbasedon May8,1989,radiosmxtedataonly. "l'he lxaas to approxinm_Landsatoverflighttime. Sensible

net radiationvaluesare aplxoximateiy40 heatfluxdensitywasderivedastheavailableenergy(Rs-
W/n_ higher thanthe estimate fnan Landsatdata. 63 mi_ the latmt heat flux mmswed with the
Fieldet al. (1992) showeda similarovereslimation lysimeters. Radiant temim'teme was estimated by.
ofaet rddiationbythenetradi_. A_(42 cxxnbiningdata fitxa an IR thennct_er viewing
by. 18 kin) of _ scene (pa_ 44 row 28) primarilycanopy,andsoil temimal_ (thennocca_le at

the field observationsites was pro- 1-cmdepth). Data sets collectedduringthis time were
¢essedto shownet radiationffigtae 3). usedto _ valuesof the bulkRi_ _r

(Ri), stabilityfiaztiom, and resistm_ to heat aansfer.
3. DEVEL£)PMI_qTOFRESISTANCETERMFOR Linear_on of_ andlacdk,cedsensibleheat
SENSIBLEHEATTRANSPORT

The sensibleheat flux equation as a
resistancefonmlation is

Figure Z C_ of _ net radiationwitha_ mdiauonderived_ Latatsm
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flux density,gave R2valuesof 0.80 and0.89 forthe _ scatterof this Lamtsat/Bov_nratio dataset is
bunchgmmand sagebrushsites, respectively. This only slightly,more thanthat reportedby Kustaset al.
equationwas then used with mrfa_ mmpemmms (1989)orBmnel(1989). Unformnately,themett_is noc
derivedfromLandsatsatelliteoverfli#tsinMay$, a_'ummemx_ todetectthedifference(<50W/re")
1986 and May 8 and June 1, 1989, to genemm between adjacentbur_hgmssandsagebrushsites.
estimatesof senm_bleheat fltLx. _ sensible heat
flux densityestinm_ weresimilartosensibleheat 4. NDVIAND SOILHEAT FLUX
fl_ density values determinedat the time of Afimt_3mplication was introduc_ by thehighly
overflight with BREB stations, but exhibited variablesoilheatfluxtermwhichis nearlyequalto latent
significantscatmr.Estimatesof sensibleheat flex heat flux at three of foursims and variesnmre than
ranged_ 139and 290 W/m_,while measn_ sensibleheatflux betweenthe foursites. Pairsof dam
values_ between166 and 287 W/m:. pointsotmimdfiumiivesimsat_attheLandsat
Specificallyforsensibleheatuanspo_theresistanceoverflighttimesofMay 8,1989,andJuneI,1989,are
m heatminer(_n")_ unmed by.stra__es_gum 4).usingNDVl

(nommli_distancevegetationindex)valuesotxak_
fi_nttueeLanth_imag_andGvahmtakmfromfive
sites,we_e unabletodevelopa predictiveequation.

l-nZ-d° "ln-_ =_h4nZ -d° -W" _ _ NDVI-G relationshilmof Kmtas and
, , _ (1990)and_ etai.0989)to pmdi_sou

r,-, , _d_ (3) heatfluxasa ftmctioGOfNDVl_ alsoploaed,butdo
notfit ourdataset TheK _ntml in Figure4 represents

where z = heightatthe t_ of the cano_ thehighandlow valuesofNDVls _ by _ and
zo = roughnessleng_forthesoilor Deughtry(1990).Tnesymlx_AGandASmpresentthe

benc_nmandsagebrushoommmi_esstm__ _gum
do - _eroplanedisp_height I.Additiomldampoinmamfrcxnotherl-k0fordSitesam

= stabiti_com_ionfmctionofheatex#ained_-de_-_(1993).ThelV_NDVl
_t_= stabilitycorr. functionof valuesarecoesismmlyhigherthantheJunevalues,as

mommmm _ md O _ withdecma_ngNDVl. It
w.,_. =von Kammn(0.4),wimi.t[med, appearsthattheremaybe a threslmtdNDVI value (with

him datapointscorapm_ BRl_ to satellite only one site _ Snively (LS) with comple_
estinmms of sensible heat flux ate similar in __verand havinganNDVIgreamrthanrJ_is
nmgnitu_ butpoody cormlaled(Figu_ 3). Value)whereG is relativelycx)nslm_becatmeof lium"

lq_la-e3. Netradia&mcakula_ fromLam_ 5 _mdsu:fmeobservatmdm f_ _ 8, 1.989.
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5. CONCLUSIONS F_kt. P,. T., L. J. Frimhet_E. T. Kammem E. A. Smith,
Use of =motel), sensed data at arid, natural J. ]3. Stewart,S. B. Vetm_ and W. P. gasm, 1992.

vegetadcc, sites can be used to mapnet radiation. "Cahaxado_Compertu_andCorn_tionof_ Radiation
To complete the energy baimme arid partition the Immmmts Used D_ FIFE." d. Geopha.P_es.97:18681.

availableenergyintolatentandsensibleheatflux,a 18695.
mefltcxiis neededto estin'emG in highly variable Kiddmm, R.R. , 1993. Compamonof Surf_'e Emr_

Flur_J with Satellite Derived Surface Emr_ Flu_
mrfacelitterarms. F_, a _vple rmismnce F.a_ from a Shrub-s_ppe._ Collep of
fommlationof thesensibleheatfluxequmionshould Forestry,Univ.of Wa_ngten, Seattle,Washington.
only be used when looki_ for flux did=noes Kmtas, W. P, R Z. Ctmitny, _t S. Mmm, R. J.
gzeaterthan50 W/m_. In md andsemi-aridazeas, Regineto,it. D. J_ L. W. Gay.,andH. L Weaver,
gttmmtlitter variesin zeslxzx_ to soil lm_rties, 1989. q3emminatiottof Setm'bleI-IeetFluxOverSpree
plantconm_ty,and yearlydmtaficcot_tiom. _ _ Tmm,d_ l:_" _ For.Meteor.
F.stinmtesof G and, sul_y, H andLK may. 44:197-216.
requi=__ data_ ableto discern Kust_W.P, andC.S. T. E_u#_., 1990.
vmjcmtiottaimqxion bandsotherthanchlorophyll of timSoilHeat_ Radiationfirm _ Data."
[i.e, lignin2130 and2270, and¢dlulo_. 2090 and ,Q_ For.A,kteor.49".205-223.
2270 rim,P.cb¢_ et al. (1993)],or tim inclusionof Mmm, M. S., It. D. Jmksm,L H. Rayum¢ L W. G_,=d P._ SZt_r,_9S9."mm,i_ S_ F.mm,_
d_,am<mvenlitterm_b. _ by_ Lm_ _ M_=,=mt
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