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Summary
Hourly amounls of heNl r€quircd for evapotranstiration

(E) for seven days of tbe G.eat Plains Turbulcncc |ield Pro'
gram are determined by sublracling s€nsiblc hcal conducted
into the soil (G) and transferred 1o the an (Q) f.om net
rad'ation (R). Q was calculaled from lind rnd lcmpcrature
profile data silh a relalionship derived by Webb. Thc daily
sums "'E ra.Sed from 228 cal/sq cn on lhe day with thc
sreatest soil moisture (S.M. : 970), to 79 cal/sq cn on rhe
day with the leasl, (2.5%). Cor.esponding values ol Q ranged
lrom 122 fo.thc former to 218 ro.thelauer, altlough (R-G)
dccrcased lrom 150 ro 258 callsq.cm for tle same tlo days.

Bowen ratios dctconined from daytime suns weregrerler
than unily (1.5.2.8 and 1.7)for I dayswith S.M < 60/0 and
less than unily (0-54, 0.52 and 0.45) lor I days with S.M >
77". Average Q was al a maximum an hour larer for the
lbrner rhan for the latter. Average cumularive curvcs of Q/
(R-G) lbr both sere nearly linear, bul divergcnt until mid
day. Alter noon the "dry-day" curve was concave upwdrd
and the wct day" curve coocave downward. It is concludcd
thar relativcly small changes in available soil moisture, b)
changing thc amount of evapot.anspiralion and hence the
Jrnrun'utQ.\-n mJkc rclJlnell la'sediflere1.e\ n.onvec-
tive lNyer gro*lh and thercforc in thcrmal strengths. More-
over, the dillerenl cunrulalive pallerns for "w€1" and dry"
days nray account lbr correspondingly dilTerenl timcs of
maximum thermaI developrnenl, independenl oicloudincss.

l lntroduction
lh( s tenA h' dnd si/e. ol rher mdl. rre lnur n ru irdc:. u

with iocrease ir depth ol the convecrive layer. Oftcn called
the mixed layer, ir grows i. depth during the day by gaining
sensible heat i.om rhe sround. Gen€rally. rhe nore the sLrn

heats thc g.ound, the dccpc. the convective layer becomes.

/2

Grealesl depths a.e reached during sunrmc. aftcrnoons in
dry climales. Ifthc grourd h covered wilh lranspirin8 plants
or il lhe soil is nois1, however, e!aporalion and lratrspi.alion.
i-e., evrpotrrnspiration. may require enough solrr hcat to
limit the rvailable sensiblc hear and restrict the grovlh oflhc
convective layer. Heat rvailable for convective hyer growth
maybe regarded rs the amount ofsolar hearincidenl oulsidc
the almosphere. i.e., exlra-1erreslrial insolation. depleled by:

a) Absorption, scattering and reflccrion bythe armosphere

b) Reflcction from the groundi
c) Absorption by rle sojl; and
d) Ev.potranspiration
In dry climatcs tfie p.esence or absencc ofclmrds and the

amoun1ol evapotrrnspiration are ollen the mnlo. controlsoi
con{eclive hyer growth. U.like conlrol by clouds, tfial due to
elapol.anspiralion is nol casily .ecognized rnd ev!lualcd. A
major cause ol thc diffi cully sccnrs to be rhe hck ol quantita
tirc inlonnalion for va.ious wcxther. vegetation rnd ground
conditions. Such inlbrnalion is sca.ce prinxrily becrusc of
thc diffculty ol nexsuring evapotranspirarion in natural sit

ln a recenl dclailed work. Lindcmann ( l)showed thc inr
po.tance ofevapolrNnspi.ation liom various kinds ol vegcra
tivc growth in conholling the anount of ficat availabl€ for
convectivc layer developncnl. He emphrsizcd the need for
more qu ant itative inlbrmalion. The anrlysis dcsc.ibed in this
p.rper *rs dcsiSned 1o provid€ sonre of the needcd informa-
1ion. A spccinc goal \ras 1o dcyclop inlbrmxtion uscful fo.
forecrsling convective layer depths and their rates ofgrowrh
for plannirgoocra ior. rnd.(rIlnB rJ\l\ ror.odr rngrurlpcr
tion. The dala uscd we.e ihose oblaincd by the Johns IIop
kins Universi!) group du.i.g the Grerr Phirs Turbulence
Field Prog.am ai O'Neill, Neb.aska, US.A., in Auausr and
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I isur. l Soil noislure(X andn)nnd rninflll(verticll b!rt, O'Ncill,
Ncbraska (US,\). (Adnpted trom R{f,l,)

Seprember, !95:l Tficy {'crc published b}' Thornlh$ri1e, e!
al. (2) rdd by Lctlau rnd Drv son (:1,1). Conplere desc.if'
rinrs ol inslrunrcnls, mcasurement lnethods, xnd ove..rll con
ditions erc givcn in (l) rrd (1).

Ccntrrl to Lhc rnallsis is a reltrtilely .cccnt work ol Wcbb
(t) thrl nrdc ir possible to cllculdtc scnsiblc hc!l flux lor
.l!llime hours ol the seven obscrvatbn dals oi lhc O'Neill
progr. . The results ol thosc crlcuhlions qere reporled bt
Pon rn (6) In lhc prcscnl an.llsis. lIe calcul.tled sefsible
hert l'lu\ vxlu.s rrc combincd wilh siInuh!neously n,ea tcd
ne1 rddixtion rnd soil herl llui to oblain hotr y xnurnls of
lxtcnt hc!l flux requi.ed lir evapotl!nspirrtidr. Dr!linc
sumsoirhc hourl! a ounts xrc cxamincd in rclrLion lo irso'
l.Lion coriponerts of th. surircc hc.l brl.nce rrd to $il
nroidu.e. An$unls aDd patlcrns ol .vailahle se sible hcrl
rre rhen sho\rn to depcnd importaill! on rhe ,nount of

?. ltmosphcric rnd Surfrce Conditiotrs l)urirg thc O'\eill
Progrant

l h. O r'"cill oblerlx1ion sitc wls chosen lor ils ll.1ness x.d
fteedorn lion obslmctions. All obsen,alion! were Jnrdc !ith
soulherll $inds xnd thc rrer soulh oi 1|e sile hrd hcigh{
dille.en.cs ol not more lhxn three €tcf lor a dinlncc o1'

Drorcthdn ! kiknnerer. A lineol lrces dboul8 km lolhe souLh

{!sthcnbd pronrinerlobstmction Nilhinrboul I6k r. The
ground co\er was r nri\tDre ol ffuiric grrsses. rbout 75%
aourelour gftcillis (bluc gfum!). There werc scalle.ed sDrll
ipors ol brre soil rbng $ith lhin prlches.nd thick clun+\ o1

Soil trbisturc. rl 2.5 to 5 .u dcpth, and rtinl.ll measur.
nrcnts rrc sho*n in Figtrre r. xdaplcd irom (l). Clbservatidr
dxtcs arc indicrled on thc abscissN and co.respondiig soil
moidure percefldgcs fd c.ch ol lhe sevei obscNation Peri
ods are sholn in thc body ol lhe ligurc. As cxpccled. soil
trroisturc inc.cascd .bruplly atter erch rainlall and thcn sys'
temllicall] dccredsed unlii thc following rrinlall. It wes
rbout 8rir. or nore. tor thc first lh.ee observation dxls and
aboul 5?'. or less. for lhe lan lhree days. This diagrdm tnd
darx fublishcd in ( l) \ere used !oestablish norlins vdlucs 01'

soil nroisturc. thcy arc listcd in Ixblc I rid uscd in thc
folld!ing to relalc to cvapofutivc hcNt flu\ rnrcunls.

Cloud tlpcs rnd lcDlhs ol lolrlsk) covcr rs rcported in (,1)

xrc listcd in Trble I lor erch of the observ.lio! da)s. Gilen
.lso is lhe nrexsured !o1al insolalion lor each enr;e d.rt aid
ils ralio lo the arnount ol e\lrrlenesrrirl insoulio. The hr
ler ivas crlcul!1.d 'ith x solar conslxil ol 1.965 cdl/cml

As can bc sccn. lh.cc pc.iods, No\. l .l rnd 4. werc monly
.loud] $irh middle and high clolds Tbe renrining tuur peri-
ods we.c eilhcr neariy or entirely clear. Accordi.g !o iotes
gile i'i (:1) the clouds id periods 6 rfd 7. xll or.1.rlh or less

in lotrl cov.r. !cr. obs.rvcd i. thc distrncc. Apfarcntly
thct did.oL intcrtcrc significNntl) !iLh thc rmounl olinsolr
lion r{ lhc ground because lhe rrdirlion .rlios lor lhcse {wo
dNys.0.7-\ and 0.70. sererboul the sanre irs llose lbrlhe two
dals reporled 10 be conrplcl.l) clcar- vis.. 0.75 rnd 0 77 The
.rlios lo. thc thr.. cloudy dars ilerc 0.70.0.71 rnd 0.71.
i.diclliyc ol th i. cloud hycrs.

Daytimc rrnges ol hourll rvcrrgc wind direclions rnd
speeds rre also listcd ;n l rblc 1. llolh the unilornilr_ ol direc
tion rnd Ihc high spccds !re outsl!ndi.g.hxrdctcrisrics ol
thcsc pcriods. The ovcnll dir.ctbn rlngc wrs only 67 dc

srees (1:15 to 2ll dcg.) rDd lhc speed hoLfly !crlgc\
rNnged lioJn rbout 5.5 lo 12.6 mps.. wilh relalively lil1lc
!rrirtiof durins crch pcriod.

3. Llat! Cha ru cteristics .nd ,\mlysis Mcthods
llou.ly rmounts ol cvaporrtivc hcrl flux. E, were deteF

mined *i1h the su xcc hcrt bNlancc cqu!lion:
D=R G Q ( 1)

ir !hich R is rhc nel radialion exchangc. (i. thc $ilhcNl
llux. xnd Q lhc lu.bule.tlrxislerolsensiblc hca( to lhe air.

lhc ncl rrdidtion exchangc is thc ditrc.cncc belsee. the
downconring and the outgoine thcnDal rNdialion. 11 includes
borh shon-wave (solnr) xnd lons wNve lerrLh xnd atmo
sphere) co'rponcrts. I hc drra used here Bere mcasurcd di
recllr-. eith a Gicr Nnd Dunkle rspirated. all wrlc rddiom€-
ter. Thcr vere published lor exch hou. ofobso.v!!ion ii (2)
and loreverr other hourin (4).



Jable 1. Daytlme heat frur tot:ls and as6ociared data
{or o,Neirl obse.vatiD. days,

2349
B/ t9 B/22

G

?15

Cl€ar

crear Clear FewCL,
Clear lCu Fe!C!'Ac
Cl ear clear Fe,cd

cloud observati ons
clear 9accE 3accsi,a:i, " 5a!c\ clPrr gacc4

lo:O gAccs CI€ar 7AcC5 9AcCs
r23{' ' 9AcCs cl ear 7A.cs
1a:11 ' 7A.cs clear 7cu€s gcucs

I - lnsol.tion! Er = E'rraterr€srrjat Insolatton, R = Net
radiatrDnr'6 = soir heat +IL';, and o = sensrble heat +tu)i tE arr,
cal/sq cm; s-F. = sorl nolEtLrre, 7i [,.s- = trrnd
!.0. = r,Jrnd dir€.tr.n, d€qrE€s.

Soil heat flux lbr e{ch hour was dctemincd bv portn.n
{ o, . roT \ i nri ruo .. ,(. .-drng mJu( q,rh d n(.rr Fns rdns-
ducer implanted about 2.5 cn bclo* the surtnce. '1hc mea-
suremenls yere supplcmented with deprh inlegrations ot
hour.r rcn-.rrur< Jilr.Fn.e. mul,inled b) .rpprntrule
lrdl cJo.,.iric. In( l.,.r.r trere InJiftarl\ oel<rn.ncd tron
soil moislurc a.d bulk dcnsiry nreasu.cments. Delajts are
sivei in (2) and (7).

As noled rbovc. values oiscnsible Uux, Q. were calculatcd
with d relalionship derived by webb for vertical turbutcnt
lransfer in unstable conditions in lhe almospheric surfacc
lJlcr lr ,..

Q : 2 cokuke(U6-U,,)(O6 O,)Su rSs I (2\

inuh'hprd<n.irr..,.r"ecrtch<rr Jr , 01\ rnr prc\.urp. tu
InJ l,r von Kd ,-n r^n.rJll\ tur uind rnd r(n p(rJture.

re.pd 'i!il\. UJ dd Uo Jverage s rnJ {i.o, ar herghr\ d & b.
ej and eb average polenlirl lcmpc.atu.es ar the same two
hcishts and Su and So rre funclions olstability determinNblc
lrom thc Richardson number. Webb dcrived S lunclions for
cach of four stabilily ranges. makins usc of O'Neill data as
sellas dala from sinriiar Iield exporimcnts in Aurtralia. His
rnallsis was bdscd on sinrilarily ol wind and tcnrperarure
proliles and did not dcpcnd on direcl h€at flux mcasure-

lror each hour\ c.lculation. hour-arerage wind spccds at
0.8 and 3 2 nelers height wcrc used with lo-ninule averagc
lcmperatures al rhe samc lwo heighrs. The remp€rarurcs
wc.c recoded al about rhc ccnlcr ol the hour lbr the wind
spccd means. Neilher hour long rcmperature averages nor
lcn minutc wind speed avcrrges cxist in thc basic dau. ll is
di'1. uli rJ J*( \ rlfl nl.(nc( Jirlr unc.tJ: I Jr.rJrrnS nei-
ods fo. thcsc cllculationsj rhey should be considcrcd when
€valu!1ing thc rcsulls ol this anslysis.

Accuracy ol thc tcmperalure drla wxs eslinalcd 10 be
wilhin 0.02 deg C ior the ditrerence belween measurcmcnts
at lso heighN (1, p. 166). Lrrors in wind speed verticdldil
lerence! rve.e lhoughl to bc scldonr nro.e.rhan t perce.l (3,
pp. 32 ind 1331.

To dclerDine webb s S funclions. Ricfia.dson numbers

*(rcc.l.ul. rcd sr,1 r..,n( r n d 
" 

r , t r e , r pc r J r ..(J:,., h)
tnc rn r.-d ncrel.e i,c, ua -..d br tcr ; , ,). $.bb r.l
and b] othe.s. A vdlue of0.4t was u;ed for bol; von Karnran

I inally. il should be iored th.t rhc .eported soit moisrure
pc.ceniages werc computed on I wct wcighr basis. Soilsxrn-
plcs were laken ri different deplhs at diflerenr. apprrcnttv
reprcscntat ive, loca lions iI the measurentcnr area. They wcre
thon wcighedbolh beforcand aiterdrlins in an eleclricovcn.
The pcrccntages were obtaincd bydividins thc weight loss by
ihe o.iginrl wet" weighl.

4. Rcsnlfs
Daylinrc sums of net rndiation. soil heal nux and se.sibte

hcat llux are listcd in Table I llourly surrs lor rhc rhree
"Ncl" days (soil moisture aboul 8% or more) rnd rhc rhree
"dry" days(soil oisturc aboui 51 orlcss) areshosnsraphi-
callyin ligDre2 In thisdiagramthc lcngtholeach"slrckcd
brr,'positioned ir1 the mid poin! label id.cacir hour reprc
sents lhc nct radialion for thc hour. Crlculatcd soilrnd scnsi
ble hcdt fiux ralue! rre shown as portions of rhi! rmount,
wilh the rcmainder rep.esenting lhe amount of evaporativc
heat ltux lor tfie hour in rccorddnce with Lquation L In
Figure 3 the sums ofthe componcnts tbr each day ar€ simitrr

Net radiarion fortheclearlnd c$cnriallyclerr days shows
unifornr palterns, char!cteristic of clcaFday insolation Ttre
cloudy-day prlrerns, Periods I and t, show considerabl!

lru, h,'urrohour ll,cc'JtorJ ,(,,ar lui
pallcrn is aho uniform for the cl*. "wct" day. Period 2, bur
has nol iccably more lrriat ion fron hour 10 hour on the 'dry"
d.tls, Periods 5.6, and 7.

Thedxily ldals in Figure 3 shos a smrll, scncraldecrease
of net radiarion lfirough the four {€ek period, apparenrly in
cor.espondence with tfie changins scason. The daily soilhexl
Rux tolxls renrins abour the sanrc, bui rhe evrporalivc fiux
lot!lssfiow a large decrcrsctlfough thc period sinrilrrto the
senc.al dccrease in soil moisture clerrly shown in Figu.c t.
There is a correspording sendal increase in sensible herr
flux during rhis linre.

The same daily tolah are shown also in Fisu.e,l, along

TF( HNla,^r \a )Ar?rNa.
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ES =Hcrt.onduction into soil.

ffi =Sensible hcrt dtrx to eir.

m = Lalent hcal flux to rir dut to erspot.,nspi.ation,

Figurc 2. II€at Exchmge conponentsi hou.ly suns! for six obsen,-

wilh daily toials ol l) cxtraterrestrial in$lation and 2) csti
maled insolation rellected fronr the ground. lirr each day lhc
ex!raterreslrial irsolation is p.oporrioned into the amounl of
insolalion mcasured ai the ground. indicrled by A" and the
amounr dcpleted by the rhosphere. indicaled by C,,. The
lalter valucs were determined by subrracling thc measured
insolalion d.ily sums liom thc calculared errrarcresi.ial
sums. The amounls ol insolation rcflected from rhe ground
shown here were oblained by assuming a constanl rlbedo ol
259". Albedo neasurcments we.e mrde only during the fi.s!
week in Seplember, producing a daily averascofaboui 2590.

This value was used to show ihe approximatc maenitude ot
rellecled insolation for each day for conparison with rhe
cxlculaled scnsible and ev.porative terns ol lho surface heal

F'igure 4 clearly shows that the grcatcst va.iation rmorg
lbe heat exchange conponen ts for !heseven obse.vatjon days
occurred in the sensible and cvapo.ative conponenrs. The
extralerrcslrial insolarion syslematically decreased through-

Vohrmc Xll. No l

ouL the lour-week pe.iod bccause oI rhe decrease jn sota.
declindtion angle. Abnospheic depletion, ofcouNc, is la.ger
for cloudy days, but lhc diFerenccs are smaltcomDrred roihe
\ JnJrron\ in ..en.,bl(.nd p, anrr. irp tlu \<..

Hea! Ilux into the sojl is g.errest on the ctear datr wirh
relatively lrrgc soil moistu rc. I ! is a bout 407. grcater tha n rhe
avcrage for fte othe. six days. Theolherwise small vari.lbilil !
ol Ihi.. quanr.l) $J. ule\pc\red b<(rLse ot rhc nh\er\(j
changes in soil moislure. lt is possible thar tfie mexsu.cmenl
nerhod. rcrc ,rcensirivc ,o \-L h . ha"Be.. bul a , e-(\ir.i.J-
r.o1ol "\dihhle dd r Luuld .or ,upp^ ni. (u1rcfl,on.

It js noled in (4) that the rlbedo may have varied signjfi
cantly throughout the fou.-week pc.iod beca u se ol planl lill
ir8 ;n respons€ lo soil moisiure dcpl€rions. If thcse were as
much as l0 perc€nlasc points, lhey could be rcsponsible lbr
chanses in senrible flux as larse as thosecaused by variations
in evrporativc fiux lor these days.

The foregoins summa.y ofdaily variations in the diilerenr
su.faceheatexchangccomponentsbrirssinrofocus theobvj-

25
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Figu.. 4. lnsolation and helt

A = ncNured imolation

C=.tmosph€ric deDlction

exchange comDonents for the *ren

D =€stimlted re6(t€d insoletion

ous dcpcndence of evrpolranspirarion on soil moisture for
these days. ligure 5 shols this dependence. With allowance
for samplins error in soilnoisture measurements and sensi-
ble heal flux calculations, therc app€ars 1() be a linear in-
crexse in evaporative Rux wilh incrcase in soil moislurc. The
variation ofevaporalive llux is laree. The day wilh the least
soil moisture, Period 6 with 2.590, had a toral evapordtivc

hcat flux of 79 cal/sq cm, only on€ rhi.d ot ttrar fo. tbe dav
rirh rhe .nos. \u:l mo,\.ur(. Ppiod | $i'f .) ulJ ,"r cd. \q
cm. Tn.nrrrln, n.l'Jd rriun ^r tne..Llr v dlv $"\ onl\ t5ir
l(- rl,,r rhr tbr rhc ser" d:,J Jnd rhrr"raiin,rtrri"n, ?

less on rhc dry day.
The rclalionship botwce. evrpotranspi.alion and sensjble

hcat llux is conveniently sludied in lerms of the Bowen Ratio,

TI']]NK A SOAR1NG



6

sol lorsruRE t
Figur€ 5. Ev.porative he{t flur. 

'jrylimc 
lotak, and norning soil

mo istur€ pcrcen t lgcs lor tlrc scrcn obserr! tion Fri ods.

t

I

Figur€6, Boren rarios, comput€d fron dayrine heaa Rux rotals,and
norning soil noistur€ per.€nt{g€s tor th€ $r€n obsen,riotr Friods.

i.e. thc rllio olscnsiblc hcat flux to cv.po.rlive herlflux. I! is
conrnronllUscd in cxrminalion oiturbulent lransfer process-
es ncar thc ground ld timc pcriods ol rn hour or less. Here
thc.rtio is computcd hom suns of l0 or I I hours oldata and
dcsignatcd BR. Iigu.e 6 shows lhe corrpuled ratios lff thc
seven days in rehrion to soil oisture For all th.cc t.y"
days BR > l. Ibr ihe lhree wet" days BR <- I and for
Period,l the BR is near unity. This scpamlion scrves rs !
conlenienr axr-. to exanrine th. influcnce oi evapolrrnspirs-
tion on sensiblehedtllux shown in thc following three ligu.es.

I. l'igure 7 hourly avcrlgcs ol sensible h€at ltux ibr both
thc wct" lnd drl" days dre shown in relarioi 1o tinre of
ddy. _lhc "dry day" averages are signilicantly la.gcr
th.oughoul th€ da), renching the greatest difercncc ca.ly in
the allernoo. rhen the velue is morc tfian t{ice lhe mari-
mun ol the "wct day" curvc. 'Ihc maximum of lhe "dry-

daJ. 'curlcoccur\!r l3l0flST,anhou.l{tcrth!nthatolthe

A si ilar \hill in raxinra crn be observcd in scnsiblc hcrt
llux deta asociated aith rclen1ial evNpolrrnsp;dlion datr
repo.rcdbr ven Brvcl!nd Hillel(8) and b] Brooks, Pruitl.ct
a1. (9). Polcnrialcvapotranspi.ation is usuallydelined as wa-
ler v.por nux from r srlurrlcd surlacc and, consequently,
the rpproprirlc Bowen Rrlio is signilicanlly lcss thdn unity
in mosl ci.cumslrnces. Dalr in bolh lhcsc refc.cnccs show
sensible heat flux maxina x0 hour or lwo b€lore solar noon.
wilh evaporative flux maxima aboLrl xn hour rflcr noon.
There is clear indicalior. lurlhe.more. lhai the iime dilleF
pnce helsccr rhc r$^ m 1im. rn.Fr\ec srrh ,nc,(d,e rn
cvdpolrdnspirdtion. Il appcars that thc scnsible heal flux
marimun occu.s earli€. vhile the cvapo.alivc flux o.cuN
hler lbr incre.tsed evapotranspifltlion. 11 is $rggesled thrt



I
6

ro5(} llJO 1230

Figure 7. S€nsible heat flN, tourlt tver.ges lo. tnr€e'reet" days and

th.ee 'rdry" d!ys, dd tine of day.

i

Figu.€ 8, Av€..ge dlytide acctrnul.t€d *nsible hst iuxex for th.
thre "rel" drys,nd llrc threc"dry"drys.

tfiis phcnomonon is rclatcd to rhc rarc of upwrrd flux of
moislure wilhin the soil, ilself dependent on v€rtical gradi
ents of soilmoklure and lemperature.

Eflecls ol dillerences in limes of maxima oI sensible h€al
nux for "dry" and "wet" days appear in dayline cumulative
curves in Figure8. The "wetday" cumulative curveis n*rly
linedr unrl l4r0 ( \T bur rhe dr)-d:r)
upward. a sjgnincant fealure for late-morning and nid-day
convective layer Arowlh rates. This feature. combined wilh
thela.ger flux values for "dry" days ard approp.iare charac-
tcristics of thc convcctivc laycr's capping invc.sior, may be
responsible for the oflen expedenc€d, and sometimes uncx

p€cled, late aftc.noon the.mal developmcnt. The opposite
eflect, i-e., disappointing alternoon thermal grosth may be
rclated to the facl that thc concave downwrrd curvalurc of
thc werday": curve Nppcars earlier in the dry than thal oi

Differences bctwccn tfie wer" and "dry-day" culnulative
pallerns arc s€en in a ditrcrcnt way in Figu.e L For ihis
Iigure lrourly ltures oi sensible heal wc.e dividcd by thc dif
lerence between net radirlion and soil heal flux. This ralio
maybeviewed as the lraction ol healavailable forconveclive
growth, limited to less than unity by thxt taken lbr evapo-
rranspiration. Thc curvcs arc nearly li.ear. unilo.mly diver'
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Liqtrrro. rrolArda)tim( rnumulstcd,{tue\orthqu,nrir) e LR-
Crfor rh€ rhr.c "rtf dzvsrnd rhe rhrcc -'jr!" days,

fen . unr,lr,rddr) sIrnrhe d,) d,r Lur\rh.r'n.Jst..cf.r
Jo"(..ndrl,c ser-dr) lp.*sr(rr..ne lr(,t ,'Fdt.n<. ,c
eUen.ior. ., fnro\ir r:,. .rrd st r-(i r<pr\/n..np rtr.
norn,rr! d rJ lLh(.< JiTerenc<s :fc ftrn.Jrilt .e r. I ur
mtr.ing rnd nriddiy evapotanspi.arion rrles, and hencc
mornrng sorl nusture rmounts_ rflernoon conveciive laler
J'1.lopi (n. ,\,'ulo .nu( ..iae.purd rc o,rl(r<n.c. n;r
pendcnt ol chrnecs in ne1 r{diarion ud soit heal llux thal
nrly be caused, lor exanplc, bt vrriations in cloudincss.

5. Sumnary ard Conctusions
Detailcd dete.nrinations ol nel radiarion. soil hea! It!x.

and sensiblc heal llLrx into the air for scven summcr davlime
\enodr.hv$.d rh <\ro.,''n.T Jl u 1 : ' n o . n 5 \ ' r. , I f t)

dependenl upon soil moistu.e. Four deys were esscnrially
cloudless and three had thin lxyers ol middlc or high clouds.
The obs€rvations were madc in no.lheastem Nobrrskn.
tJ.S.A., over flal prairie land covffed wirh sho.t sriss. Sensi

ble hcat availabie lbr conveclivc layer gtuwih. in turn. dc
I'e1d<J u.o rhr J nJ-n.., (,.,p,,rr, .pi,Jllon B, {e R.,
lro\ (urlf -,ed Jr,,,, d1)rinc .um.,,t huLr t1 R,, \(. J.. re r,<

'rh rr(rc,.i. gruii n^,.ru e.'-rrg rrc., e. it rrr urr.r ro .on
rn.rrur! l\.\ li1.rl,^u, o ..

lhedd)ri , D,,rr \ot .cnint,h(., tu.P| I.|l(r ..t..
ruJ- o, dr)\ si.h h h Bu ir R,ll ,. I ( p(Jk . I',\.n
<. rlrcr r,,n<5 :.... \.'po.,.,r.n,r riun,4!.(.,r.,1d rh. rnu-I
ol scnsible heal flLri shols u corr.spondiis decrcase Thc
eflecl is seen in cunruhlivc curvcs of IrNction ol tolat herl
a,1il.,b.Io Lo1.ccr,\e .'\cror,(tvrne1r.,ru n J! :r!n-,,.
l.r r,r\rng ,,.(. ul n.,\in. r, r(r1.,t o (tuti F,, , rnde.
orndeiL t,l !:li ,d'nc\\

L t,tu'"1,dtt-knt I ' n irJ"bre,, ru lo R\/r. tur n,x.\
h.rt ,,1. .r'g'.r,on.,l- 1rg rl( tren,r.,t ,..,ur 't i. t,t(r.
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