
A major purpose of the Techni-
cal Information Center is to provide
the broadest dissemination possi=
ble of information contained in
DOE% Research and Development
Reports to business, industry, the
a~adernic community, and federal,
state and local governments.

Although a small portion of this
report is not reproducible, it is
being made available to expedite
the availability of information on the

. research discussed herein.



LA-UR -87-1526

L04 Alamns Nallord LaboMlow IS opcrmed by m. Umvwmfy of CalIffJrma ftw Ma Umlod Slmem Dapmlmm’u 01 Energy undar caIlraCl W-740$ -EN&3S

LA-uR--87-1526

DE87 010104

AUTHOR(S): l.’:il~lf,~ .J. Ililrll(*!;

.MIII i.. I! f)(kp!r:;

SUIIMITTED TO I ‘ro[.f’r-:liru]:: III llM’ 11111’rll:llir)f):ll (~[II)lIIrIIIKSr [III MI*: I:; II IVIII1(lI II O(

!i(lil :11111 1)1:1111 \A/:IIIIr !;l:lll t:;, I Jlilll !;lill[! lJfliv(’r:;il)

I (1(]:111. 111;111

,]llly 1,-][], II);I”7

I)ISC”LAIMIIR

“~hlx rqmrt WM prqmml m rnn wxwn{ of work qxmsrwcd hy un uRcncy of IIW [Jnhul SImcn

(itwcrnmcnt. Nrilkr the Ihrital SInlm (invcrnmcnl nor any agency Ihcratf, nnr mry wr heir

employ=, mrnkc~ nny wwrrsnl y, cRprcsA nr implied, nr wswmm any lqml Ilnhilil y of rqnwml.

%iliiy rt,r Ihc mxur~y, cmmplctcncma, or uwfulrwn or wry infnrmuthrn, qrpsrnlun, product, or

prwtss diwltml, or rcpmgcnls Ihm il~ uw WIIUld m,.. inrringe pvivmrly owned rlnht~. IWcr.

cn~w herein 10 uny rnpcvif’iccwnmerciirl prtnluct, prtnmn, w mrukw hy mwlc numc, Irnrkrmrk,

mnnufwl urcr, m trthcrwinc dncn nl)~ ncwmuril y rxnnI II UIC or irnpl y IIS cndurncrrvm(. recmm.

wcrwlmliwr, or hvorlng hy Ihc [ Inhed MIIICS (hrvcrnmcn[ m uny :Igrnvy thcrmrl, ‘l”hc views

ml opiniwrn O( mrthnrs cqrrcn.wd hcrrin do nd ncm.wrily SIHIC w rcllccl lfww or Ihc

1Inkl SIHICS (iovcrnmcnl w my npmrcy Ihcrenr,

Oy ntcnIIlwtcn of Ihm ●m+!.. Iha IMIIIW=I r-oomfol Ifml If’m 1) S (lnvwnmant WIlamma nnnwmlwwvn, ruydly-ffwa lIcwmg 10 IIublmh of rwoduco

M pummwf bm n! lhIn CW~l~IIIUIIIIII III 10 nllIM oihars 10 do m, fuf U S nownmmw LIwww

fhm I O- Alamom Nzltrmal I.thnrnltnv Fmlunlll UWl Iha Pllllh!f!nr lffanllb IIw afllt:la a! wwh IIartu?mnd undnr Ihe ●IWIcac 01 ma U R tiparfmwnl 04 Lnnrgy
—. -—

Lam IanimsLos Alamos National Laboratory
Los Alamos,New Mexico 87545

018TR18UT~n OF THIS MCUMEHT 18 UH’LIMITW

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov



limited way wirh rcspccr LO prrcnlation of water
below a surr:tcc rooting znrm, but not In my
dc,ail with rCSpCCL to the cl’ft?C[s Of EILiVC plont
covor on soil writer stnr:l~e.

CREAMS was used in the daily rainfall-runoff mode
to obtain a complctc writer budgcc (estimates of
runoff. cvapocrnnspiration, pcrcolmcion ond
soil-water scornt?e, or sntcr crrntcnt In the soIl
column to the rlcplh of the r.)oting zone) on cctch
d:ly lhnc lhcrc was :1 prcciplr:~c ion event: using
the simplified wnu:r lxilan~:e equation:

(I.S
—=P-Q-FT-1.
dt

(1)

wlwrc ds/dt = [f~ rrtte of chnnue in 9oil
mnls(llrr, P = prrripitatinrt, Q = runoff, IT =
CIv:ll)otr:ulspirntll)n. :MId 1. = serpnuc or
pcrcolntlon, Monthly nnd nnnual w “or budgets nrc
nlso ohlaincd. The model is one-dimcnsiorml.

calculntirrg the process of vrrtirml rrans~rt of
wntcr In Lhc soil cnlumn using a seven lnycr
rcprcscntntion of Lhe prorilo from [he surface
extendinR through the rooting zone of the
veRctncive rover. Inlrlal rcsponws 10
prccipilatlnn nre cnlculntrd on n dnily time-step
usin~ a modiflcntinn of !hc Snil C{]nservntlnn
Scrvlco (.SCS) curve number nsxlol (Knlsal 19s()).

An :lltcrrlntlvc trwxlrl, IIELP (l~droln~ic ~valuatlnn

of ~nndfll 1 ~crfnrnkulcr) 1s prc+cntml ns bcln~
dlrcctly npplicnblr tn mnw[ Iwrdflll drqi);ns. 1n

cnnrr:mr 10 lhr purrlv nnc-dlmcnsionnl ctuirmclcr
01’ (’RFAMS, the 11111.P mndcl pormi L*
~llin+l-lwt)-dimn~lnlwll (1.c,, not trum

twn-dlrnrn%iorrnl) mndolln~ nf snll wntcr movrmcnt ‘
by lncludlnK Intcr:ll rhlw slmrllntlnn In drnlnn~c
lnvrr~. procil,ll;ltl~ln Irlprlt% :Irc rmldald

onr-dlmcnstnnnlly down to 111P drptll nf I:iternl
dr:ilnrwc Iuycrs nr Imprrnw-:lhlc mrmbrnncm Ilncrs.
l~ifc,rnl flnw out nr dr:lln:w I:lvrrs Is rrr.nlrd
Mtymr:llrlv. llIr In flllr:ltlnh rnutlrw! is ~lmllnr
tn LIKI( u:nvl in tlUIAFL%, {ml Ilwrr itrr CIUUMWN
(clnlmvd 10 h improvrmcn!~) III IIIC trtxilmrnl nr
prrroinl Inn ntwl rvlll~t]l l’iillwl>l r:l!l(]ll, ‘I’ll!’ nwwlvl Is
Inrrrilcllvr 11.MI IIM’r-l’rlI.IIdlVm wiIll dcr:illll
(!1 IWII 1(! :Ilwl %ni Iq d:ll:l :Ivnl Iill)ll? fur nmlllv rrl!!l}tl~
In Ill{’ U. S, Ih*f:lllll r+lintitlrti #rt:Fl:It ion thil;i l%
:1)!.1) ilv:ll Illhlr 1{1 llW ll!irr, Altrrlxlllvrlv, Ihr
ll~vr 101111.Ipc. cirv Ixir:lmrlrr vnltlrw wlw.rif It, !{) llw-
%1 IV Iw- 1111: In(llh.1{.d
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Mcxirn. Area ~ (fi&, 1) 11.IS :1 Lwnrr;il Iv IIl,ifnrm
CIZ slnpc ard sntl(hcas[ :IspI,r I th,mcdl:lt 1011

[rcatmrnl in 1%2 rc:sullrd In [hrrc dislinrt hoi 1
profilt,s hcini~ in51:l11~d across lt]r si!r (ras[.
WCS( ilnd [T[]thlr-<r;lvcl), Eiut)t r-xprrimrn[:ll plo:s
wcra rsrahlishrd nn lhr silo, di+trll]lllrwl nn llN-
thrcc soil prnfllcs ;IS shown ill Fi~!Jrc 1, “1”11(.
topsoil used in LIIC cn!lstrucl Ion of !I)c Arw fl
Iundflll cover rcmrdial trc:limonr i+ n ltxal
Hackroy sandy CIII.V loam (Nyhnn C! nl, l!)ifi). T],t’

crushed lLmndrl Irr [tiff 11~-~1 as nn ovcrl>urdcn 10
the waste rrs~tcrial cm, bc cl:lsslfird as a sand.v
loam. LISL md wrst control profiles differ III
the o,mrtunt of sandy cltiy lnnm in the prcfl le. TIlr?

WCSL profllc is more typic:]l of Iiindfili cnvcrs :11
Los Almnns, t~~vinc :ibrnlt l:) cm of tnp soil ovrr ~~)
cm nf crtl~hrd t{]ff. TIN. r:ist pro filr IUIS a milch

hi~hcr :Imnun! of rap soil (S: IINIV rlmy lrmm) mixed
intn llw prnfiir as :1 rrsul! of ra.cnnslrllrt inn in
I!IS2. ,~(i IINJS the C:IAI ~oil prnftirs hnvc

siqnit icr.ntly hi~hrr w:ltcr holdiu rxqxlcilv flxl:~
rhc west soii proi’ilc. “1’110‘“t)inhnrrirr”’ I)rofilt.

Iuls n Invcr of crrbblc :Infi t:r:lvvl (:1s a txlrrirr In
capill;lrv moislurr flow :Ild I]lollltrusinll) ovrrl:~in
hy W> cm of crllshrwl tuff :mi l:] cm nf !opsn il.

T:lt]ll. I. P]or numtwr% for racl, crrvcr :mrl soil profile
~rr;llmrn( ar I,OS Al; lmns Arr:l 1] si tr.—. .—_—— —— . . . . — ..— — —
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mnisrurc distribution,.
with depth wns mcrtsllrcd with n neurron moisture
prnbr. ((ilmpbcll Pacific Nuclear Carp. Model E03.
pilchr,.om (:.A) vi~ ncccss tubes nt three or four

Iocntinns pcr ],lot. rho mcnrnlrcmcnt frequency was

nol ~:rc:lf cnouj.h to fnllrrw c:lch prccipir:ltion

t,vcnt :IIN1 [bus data rrprcscnt :ivcr:\gc
soil moisltlro.

I’lnnt Pornmrtcrs

Ilyrlrolrmic models require cstlnntcs of
index ([AI) mnd rnn~. injz drpth as inpllt
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II1O +Iji 1 tr.xt[lrc cl:isscs (lam 19S4) wt?rt? tc+tcd.
“1t,i rrl, rhr rflrc! of usinK che tncnsurcd saLuratcd

Ilvdr,llll]c crmductivi Lies of Lhc specific soils on
t}lr silr (AIM.PIc lf9S.1) was tcs~cd. Finally. after

(It,[rrmil,il]r which porarm?rrr V:IIIICS maximized the
f i f Ix= [ w(.rn rdw,rvrd and prcdic (r-d rcrcntion and
dr:iimtl:c or soi 1 wntcr, the curve number was
;III,III+IC(I to ol]~min [tm hcs! possible
r[,l)rt,sclll:lll{]f] of infi Itrnliorl of prtYipit~t iOn
lr[~m +Imnnrr slorm rvcnts.

TIIr prrfornmnrc of CREAMS in prrdictlng soil
mol%lllrc nn ploI 1] :1[ Arra 11 wa!r USSCSSCd nt e:lch

Step, I’l,c olxrrvrd field v:illles were avernRed

nvor Lhr@r? mr:lsurcmrmt dcp~hs (“20. do and ~~ cm)

.TIM1 over I’ollr Incarions on the plor to Kive one
menn soil mntsturr vnlue for each measurement
limo. Ilo+t fi~ of the prcdicced to the observed
+otl mr)is[urc pntrcrns was nssessed by the
st:lndnrd lochnique of rr~rc%sion rumlysis with aim

nf nxlximlzini: thr rrrrrt?lnl.inn cOcfficicnr, (r2) nnrl
tII>t imi/.irI~ ttw slopr: :Ird irr!rrccpr uf rhc

rryrr+sion Iinc LO approach Lhc cqu:il V:IIUC Iinc

(1’:llt~ik CL III l! JH.1). rho Par:lrnctf:rs Ittiit

prndllccd the npt imum (.TI’AMS simul:lt irrn ( slmmmriz.cd
irl Tnhlr 3) wcrr the minimum WI Lllr:ll Od hydral,l ic

conductivity of uny Inyer (IK=2.5 x 10-S rrL/s for
Iinckroy sandy clny loam); nnd the nvornuc ricld
rmpciry (19%) nnd nvcrngc wilting point (S%) for

s:umly Ionm, lle rurvc number used for ttlc MS

representation of inflltrntinn :md runoff was 95,

which rcsulLs in 95% of prccipi!aLion hrcaming

rlnwff, nnd 5Z infiltrotinu into the soil profilo,

‘These snrne pnrm cters wr?rr Ilscd to inl I 1:11 izc n 3

yr:lr simulatirm of p]nL 11 d:Lr:l lIsiIV: tiIc ll~:~.l’

m[j[lcl (version 1),

r:lhl{m 3. opt imi~.rd prnmr !rrs fr]r ( I?I,AMS .+Imli l:i I i~]rl

(]I sni I w:llrr ~tt]rnvt 011 pir)l I I. . . . . . . . ._ .—.———.d—. .- ,—..— ..___——-.

soils: () IO I! I t-m, !., ,,(Iv C1[IV lrj:lm (.SI I.)
1(; to ‘iJi cm. SillKly Itxnm (S1, )

,MS rllrvv Intlmhr.r: !Fl

SIII I I’ilr:lns.lt.rq:

‘-, 11111-/11(Ill l,v~lr:Illl Ir. t.{lll(lllr.l ivi t y:

WI. :!, !1 x 10 ‘i m/+ ((), l~l. !’, ll\/llr)

l’[)l. {),,1Iv .S1‘1, r). .Ifi

,s1, (), ,11;

Mllli l,,.,11,,1!11: Sfl, (),1!,
+1, (1 Iw -.. . . . .-
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tllitll.r{~s[ i~ltrs :Ivcr:lt:c soil moi=+tllrc ro [he dcprh
(II’ ‘.11P rnor IIU: xonc throuchollt [hc 3 yc:lr

simllmt iorl+. ‘Ibis is dtic in part to the
:Il];xlrrllr IV rxrrs~ivc ET cs[inuttcs prcdiclccl by

1[[.[.1’ wliich rcs(lll in soil moist~lrc dcplcrton LO n
Vlxry lnw Irvcl.

R12WLTS AND DISGJ$+%1ON

I,rmf Area Indices

The e+!iiw~tcd IA1 value for I!).w [~d IIXW are

sunmrari<. cd in fiLnlrc 6. Ii-w hi~h spring rains of
19W> rosullcd in rt dense growth Of COO] season

~rnsscs nnd fnrbs on all plots. After weeding In
Jurm 19%’>, IA1 dropped and from Lhmt time, the

P101% wcro kept wcrdcd as much ms possiblo. In
[lmsc? e:~srs where cover wns not mcawdrcd directly
;illrr wording, m IAI V:IIUC of 0.01 on the Inre
plIIIS wns ;lssi~ncd ro rhc postwccding date.

!+lrlll) lA1 W:IS not very rilffrrcnt bctwccn the three
tlr IIsI, ly pl:lnrrd plo[s hy the cnd of 19SG (0.0S to
[).”iS). I’1oI 10, with 1/S the density of shrubs,
hnd nt,nul 1/3 the LAX of the rlcnscly plnntcd
p(ors, mt-wl u Iargcr averngc siz? per Indivldunl,

S011 Moiriture

I)lffcrtmcrs in :,oil mnisturc rctcntinn hy the
thrco prnfllcs cnn he seen by comparing nvcrugc
soil mnlsturc (’X)-GO cm depths) on plots with
simil:lr v-j:ct.itivc covers (fi~, 7). Under all

thrcr vc~ct:tlivw covers (krc. j:rnsy nlwl dvllsc

shrllh~) ir. is rradlly nplxlrrnt [lull the rest

pro ftlk: (hi~!ll percent Nnlltl,v Cl:ly Ilxlm) rrt:lillrfi

mnro SO I 1 moisiurc rllrou~hnut th~ yrnr Ihnn the

wr%I profilu which is Prclinmiln!lrly rrushrti turf

overlain with n thin lnyrr of s:widy clny lomm

lopsnt i . “Ilio cobble-grnvcl profile wnrt

rtw~sisfcnily drier thurt clthrr the mst or west

prnfilc, Thin wrts wrest Iikcly t!ur [n I;ltrrnl
[irm!nnuc of non nrol~turc obtNr IIIC Er:ivrl l:lyor
NY wrll [IS 10 mnrc complrtr w.ilor rx[r:wl ‘nn hy
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probe IMM n mc~surcmcnt spllcrc-of-infltlcr)cc of up

to 20 cm rndius in soil, n cnnsrrvnlivc csti~tc
is thnt tho nvcrrrge of the Ihrrc mensurcmonfs
rrprcwrnls o rn “[o cm of soil depth. Uqlnj~ this

+nli depth, rhc Intnl sol 1 wntcr ritnrntw w:ls

c:tict:i:LLrrI nt rlic [Ipproxirmlv %rnrt :Iljd rnd of the

}Zrnwllvz snnsons for 19$S:) UIUI l!Wti. The

d Iffrrrnceq bclwccn lhc trr:ilrncnrs on tbc c:ir41
t,nl]lrni pro fiie su~zcrJI th~[ nftrr 2 ycnrs, I.T

from (110 sllruh cover rcsllllcd in (;.!)cm imsw wntc~

HIored irl thr shruh wii prori ir lhm in lhc txirc
l>rnfl If!, Ilrld :1.ti rm lcws wrtlrr lhnn in !tlr ~r:iss
prufilv. Simllilr trrnds were rmtrd on !hc wt?!it
plots.
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“The ovrrnll prcdictivr pnwrr of C:ICI1 mudcl ww
iisscssrd by n linc:lr rrMrcssLfm nnnlysi i of

prtxiic!cd vcrstls nhscrvcd nvcrugc soil mnislure

nvrr till plo19 (fig. !)). Fnr LIIC (TU:AMSmrwlel.
IIm V:llUCS :Irc well clusrrrrd uboul the cqml
v:lluc* lint=. Tht? vnrl~hllltv is’ hlKh, :uld unly
(7.?z uf the vnrlnbili!v in [hc ohsorvrd soil
moisture V:IIIICS is cxpl:lincrl hv (he nl~:ori!hms of
(ht. model, Nt-mc[hcl-ss, uvrr a wide divrrsiry of

sotl profilr~ :md plan! rovers, Ihe model prrxlicts
WI 1 Moislu I,r wlIl~ :Icccpt:Il}lt: iiccurnry.
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hc[wcrn ohsr. rvcd and prcdlc[r.[1 %nil molc[llri,. :1.,

~uq:t?strd hy the SIN1ll SICJI)C 01 tlw- rvt!rvssl(]!]
linr ([).33). The r:lnj:o nf soil moi+lllrr w:ls
sevcrcl-y restricted cnrnpnrt:d to ol>+crvcd villlll,~.
Wi [h ItT1-l] undcrcsllrmlrlll,: soil moiscuru wt!cn t’it,lil
soil moisture w1% l]l~h, ald ovrrrstirmtim!
moisture when flrld soil mijisturc was .a(:[~i:ll Iy
low. It is notcwor[h:{ chnt IKLI’ did nut :Illow
soil moisture to dccrc~sc below :Ibrjut 1.1%.
rej:ardloss Of the pro(ilc composition or The t imr

since prccipiralion. In addition, soil vntrr

recharge was si~ifiatly below whmr was nc!iKlllv

ohscrvcd in the field. The nrcessiry for
cnl]siderint: the correlation coefficient (r2). the

sio~ nn[l Ihc intcrccpt of rhc rr~rcssinn Ilnc,
and !Im proximity of the ]inr. rn LIIC cqil:i! villut..i
line irl cvmluating the modt:l prrdirtions c:ln 11P

sccrr I]v cnmplr-inq ihc [wo ltELI’ rt?crcss ions. I 110
CIp[ imizr.d V:IIUCS prrrduccd ,1 rcurossinrr hi [h :)

higher overall corrcl:ltinn cocrficicnL (r2 7 ().:,!)

Ltnrl a lower Intercept vmluc (tmlh inrlicilrtvr of

good fit), but l-ml lower S1OPC thm the rrgrrssirrn
of dcfuult par:smctcr runs. In :lrldirton,
insprcl ion of tile rc~rcssion plot shows t)KIL [he

prcdictrd V:IIUCS art? far fro!l tt]c cqu:ll V:llUCS
line. :md [lult the hichrr corrrl:ltinn corrficien[
is tl,c rrsult of somo mcxfcl-producml rxtrcmc

rcs!rictlnn of lhc r:lnqc Of values prnduccd.

TIM, siml]l:]r inn results wcrr mM11y7rd by plot. :In{l
In nd[lillnn, lhc II101s w[. rr ~rollpcd 111 v,nrlt]lls

W:lvs in :111 :Ittcmpt 10 [Irtt.cl rrcnr.ls Iwtwrrn (Xl;,\HS
nnd Iil.l.l], or hrtwrcll I tic v:lrltx]s I rr:ilmt. n!.s ( I:ll)lr
4). Will] CRFW!S Ihcrr w:ls lift lr diffrrrrlcr
bclwrrri (IN- ;ibility of ttl[. m,)flrl 10 prmlicl s{]il
Wltcr rrn Ixlrc plols as r[,rr,~xlrcd 10 shrul] plots,

1110 i!r:lss plfllx wcrr mnrr Iww)rl,y rrprr. srnltwi
txlvin~ rr~rcssions with hictlrr inlrrccpts, lnwer

9
SIUPCS, nnd lower r’” v: II IIr+ fhnrr (I)c shruh nr Ixlrr
plol slmlll:l[ inns, “1’lw- c:lst plots ns n ~rnllp were

.,L
very WC1l rrprosonlrd I)v CREAM.S with lli~hrr r ,
filopc clrrsr tn nnr. :u-d intrrcrpt close to zcrrr.
III cnntr:lyt, IIIc WC.S1 plnls were qllllc ponrly
rrprrscntr(l, ‘Il)cw: rrslllts nrc simll:~r to IIMISC
nl)t.ninrd wilt] l[l,l. l) ill whit-l] lxlro pl(J1.i wcrt. [II{?
bcsr rcprosclltcd, full r]wr[l hy sllrllt) plots, nnd
with Er:is% plots bvlrl(~ III(! rnosl IwInrly

rrprc~cntrxi. AIZ:II]I, Wllh ]11~1.1’. the ~’:lst P1OI*
wcrr brttcr rcprt. sc,ll,,d tlull) IIlc west plots.

1“IM7scrrslll[% sIh:I!r~l ,,rvt, r:ll ill 4,:19 (Ii r~stwrrh
WIIICII wnilld hc I’rl]l I 1111 III Ivlr:;llr. “Ihc Wcs[ plot!.
}Klvr :1 rnnrc clt.:lrlv .;ll;ltlfir.tl .ir]il prwfl l,,.
consi~t 1111: [If rrll!.l)r(l tlllr :IIId :1 lhi II I:lyrr of 1111)
srtll. 1111* rnml!irl:lt 1o11 III rlrl w:ly rrprcwnts :1
nnt~lr:ll ~oll. ‘1’lw, rrll,.lwd li:l~ l?; il
flrlrlv-l:rollrwll ~lcril{,, {omlxlr.lrll l~lvrr. wlli(’11
IInv+ fin! %Ill]prlrl vll!orollw 1)1:1111 ltrowlh.

Prr+lmvlhly, 1>1:1111 rrlrlln (It) III)t lmw,tr:llv !111s
Illvrr wrll. “1’lIr lIIIlwf Ill I:ivvr (w o; I%llv r,rtwlll~lr,
:lt Id Itlrrr Is ;I ,.lulrll I)IN II MI:II, V lit. lwI, t.11 IIIV I:lvrr!t.
Allrlllj! II I%r IIIII IIIIIi t 10., In III(, ,it)ll l~rrllllt, will
pII\+ilIlv rt.w,ilt III I:ltr. r:ll fl,)w 11[ .O,lh.illrl:lrr
w:ttt. r, .Sllrl) llrrlf,t..i.if..~ :Irt. 11111 ;It,t.rlllll!r.(1 I’r)r I)y

PI Il]er mrlllt.1 Ill Irlllll’:l-.l , 11)1. !s:l%l Illr,l,,
1,,1.ilrrflllv l~ltl milt.tl molt. 1[]1}.,111 1 Irl IIw. I)r{lri Ii, ,
:11111mrjr!l r,lrl?, t.lv rl,.,t.ml!il,ll .Il,,rlt,lll 1111,:11 ,.111 1~, I I
Wl)lll,l 1,,. il,:d:l lll:,l~l. rl,l,, Irl ox,lmlnr. It)v IIv,lr{jl!u:lr

I,r{]pr.rtlrv nl rol)~!rllt.trvl, .Irl Ifl[.l:il %nll

profilr.s in ~:rr:l!rr dot~il. Ncilhrr CT?I’AK% nor
l[l.[.ll i+ lik[,ly [o ho able ro rcprcscnr [he
m[)vemcI1! of w.nrcr in constructed profilrs without
m,oro :Irrtlr:ltc :ls%t?+%nmn L of soil proper tic% .nnd
I>c[l(.r rrprrscnt:llinn in the models or w~tcr
cstr:]ctlor] proccsscs by pl.ant~.

Wirl) rcspcc[ 10 lIIC vrcccatlvc cover, tlm MI

r.. [ inxltrs 011 ~llr~lt) :UMI Inrc covcrq were mare

:Irr.l]r:ilc [ltiln on I!lc Er.ass covers. Field
mc:l%llromc.n[s (m ):1.:Iss c“vrr~ WCre found (0 ~ve

i]i~ll crrnrs :lssrrci:l~cd with thcm. even nftcr
doul, ]in~ ttm numt)rr of samples from ~i to ltX3.
Mc[hnds or cs[inmtin~ [AI arc tedious.
t imt.-consljminc. and rel,ncively truccur~te, m’id
tlh-rc are row d;lta pl]t>lished in the liter~ture.
Ilcvrlnpmrnr of rrl~tionships between LAX and
C:IS1 ly mrns~lrcd parcunctcrs (C.K canopy cover) for
indlvirillill species arc needed. For grnsses. the
rlcrd is obvious.

l]rcviclls rrsts of CKFAMS mrrricllng of soil water
stor:lcc (rhv~urs l!Xr~) +hnwed th~t rhc rccurnry of
prcdicrions of SO1l wntcr storage dccreascd with
rhe flcld scale of the study and with incrcmslng

nrttficiallry of the soil profile. Similar

conclusions wore reached by f%thak et nl. (1991)
who found that agrecrttcnt ~twecn observed and
simulntcd runoff decreased as warershcxl size rtnd
soil heterogcniety increased. Roth these studies

reported corrclcttlon coefficients of the
rqzressirm relationship between observed rtnd

prrdictcd pi-nrometer values of 0.21 to 0.76,
similar to the mttgc in this study. In ~ddition.
the S1OPCS of the regression Iincs were from 0,!31
10 0.4!l (Patldt et nl. 19S4) :tnd 0.16 LO 0.22
(Ihvnurs 19S5), indicating that the tendency of
tWIMIS to unrleres~.irmtc Lhc dyrmnlc r.nnxe in
SC:ISOWI1 soil water sroragc is also rcflcctcd in
:rn undcrcstinntc of the range of runoff volumes.

Il)c wide range ill r2 values mrwl rr.xrcgsion llnc
S1OPCS rcpnrtcd in these studies and the present
study (Tnblc d) shows Ltut the :\bsolUtC VnlUCS of
prrdlcrcd water baloncc comprncnts rrccy bc stccurntc
only under certain conditions, +uch as relative
(Inlformi:y of soils and slopes.

SUMMARY ANll ~Cf.USIt3NS

Slmulntlnn% nf thm dlffcrcnr srcn..rios were nmfc
usin~ the (XFAM!! nnrf IIIJ.P moticls, Pnrnmctcr
V:IIUCS for sntl hydrologic clulrrtctcrl~tics were
npt Imi.l. rd uslrll: d.ntm for ;l shrub plot for whir.h
there wls u frmlr-yr:lr rtvmrd nf srtil mnisl!lrc (twrr
yc:.,rs prl[]r to the st:lrt or lhc rxpcrlmvnt plus
Iwn Vr:lrs dllring Illlw %tlldv), opllmly:lf ion wjls
l>vrlnrmrd hy vnrvlnj! V:IIIIC,S tttllln rocnnsnolwled
r:lnlv?s Ior hvrlr:iulir rniwl!lrtivily, field c~lpncIty,
WI 1 t IIUC pnlnl :Ind r!]rvv llllml~?r rtnd llw-n pcrl’nrmlru:
;I Iillo:lr rr,lzrrsslon :imlly~ls I}c[wern ol~+crvrd nlwl
l~rrdirlt.tl SUII mnlw!llrr over :1 IIlrrr ytmr pcrirrd.

I’llc prorcss w:is rrpr:ilrd unlll 11 wn+ :Ipplrrnt
wlllrtl (.(lmhllullir]rl nf lxlr~lmrlcr V:llilc% rrsultrd 111
IIw? Illt:l,cst rorrt.lill itm cncfflclcnt (Ir]dic:i!ing
thv Ir:lsl ;~mollnt ni’ +c:lltrr in v:~lur~). ttlc slope
~]r rrltrr.i~lorl IIIWI clow!st t!] 1.[) (Intllrntll)u n
~lvll:]mlr l:lt)l{r 111 prr{ilclr.[1 V:llllo.+ IItlt mrl!r
{.l~I+r.lv illq]r{]xlrrkilrw IIIC v:lri:ll~l 11 t y oll%rrvrtl III
Ille fi[,ltl) :IIWI :Irl Illtcrcvpt rloscst IIJ O,()
(llltllc;lllrl~ 1111IIhSWIIIIr V: IIIIV ,Ir soll molstl]rc



( 1 ) UU’N!S (2) l[lll.l) (dl.1’:iiilt) (3) I!FLP (np[imizr.d]
,

Pint :1 h r“”” :1 h r“- :1 h r-

2-Ehre

3-Shrubl
-l-Grass

7-Sl)ruh-Cobb!
2

10-Slxlrsc Shrub3
1 l-$ihrllb
12-Cr:Iss
i3-lktr~,

13. 1).1

-3.01

11.:?0

9.63

17.39
5.1:1

20. .1!)
~~ o~

o. 5’)

1.09

0. r>.t

0.42

0.32
().’;2

().2(

(). li)

(),61

O W!
().-i?

0.50

(), (;2
0,51
(). fh
(). 1.1

:, fj~

11.09
11, :}(;

13.77

l’i. S’i
1:).(i;
lr). sli
10. i~

0,:)s

(). .I”i
(),.1()

0.17

(),1.1
().2:]

(). :!:!

!) .2.1

(). .12

(). (i3
(!. 2:,

0.33

().13
[), :?6

(). x
[). :Ii

(). (;s

10.Y-I
6. [)3

0.50

0.1s
(). 32

(), 15

0. 1.1
0.20
().20

().11

0.50

~.~rJ

0.27

0. .lG

0.37
0,41
0,.11
(). Iii

all pints (j. -13 0.”i3 O. (;:) Is..l”i O.. ?l (),39 ;.(Yi (),25 0.:,1
.1

cast p!ots -1. ”i3 1.()(; 1). ”il 1:).:16 0.:11 0,:1(; ~1..ll ().:!0 (J.2G
:1

west plots 13.12 O..I(: 0.:10 16. s!) 0,1.1 1).05 !).01 0.15 0.?3
6

shrub plots 6.96 O.(Y5 0.(,(; 12..10 0,.35 0..1s 7.-16 0.23 0.50..
xrass plors’ 20.52 0.2.1 0,-15 14.57 0.2s 0.31 6.G5 ().2S 0..]!3

Imrc plolsq S.91 O.m U.:f> -1.39 0.79 0.5s 1.29 0.-15 0.56

1. .,,
Sllrul> clrnsity 2.15 pl:mLs/m2:

.2
“-sllrlll> dcnslly 2. l:. plontszm over u sni I pt-ori lC

wilt] n c(]l>lllr-!:r:lvcl prof ill:: “’.1
.1 .1

. 11111] Ilt. IIsl Lv 0..13 pl:mt s/m ; Plots 2, J. .1;,-
“1’10(s 1[). Il. l:!. 1:{: “1’1111s 3. :f~. 11: ‘P1OI* 4, 12: ‘1’1(11s 2, 13

—.

The oplimiz:~tion cxcrrisc rmdc it vriv nbvious
~hat vdlucs for these lxlr:tmcLcrs drrivml from
l~bor~tory studlcs mrty be very cilffcrt?nt from
values in the field. In urldl lion. the process of
constructing a lanrifill cnvcr my grcntly chnntzc
the cffcctivc vnluc of such par.amc!crs com~lrcd to
values for sollg under more rmlural cnndlt ions.
As noted by Ilnrtley (19S4). (IIC ;Icrurncy of u
simulation result depends on thr precision with
which the Pnr-rnetcrs call br rv:IIIIatd. FiclLl

evaluation of SOt] hydrolu~ic plr:unc[CrS WOll]d

grtxitly Increase the :Ibsnlutc :tccurncy of [hc

modeling results,

Simulations of the c~st profile Lrc3tI’IW?ntS were
more accurate lhon Lhosc of tllc WCSL profile
trc:llmcnts. This my bc Immusc the cast profiles
more C1OSC1Y rcscmblcd a nntural soil profile than
the wust profllcs. Trc~tmcnts with shrub or Lxtrc
cnvcrs wet-c more accurately mndclcd tlun
trrutments with grmss covers.

Thn ~XS MOCICI should be used with several
prccuutions. Actual vmlues for soil hydrologic
parrtmetcr% will undoubccdly produce better results
thrm v~lucs nssumed on the Imsis 01 soil texture
class Ilnwcvcr, the use of npproxirmte v~lucs WSIy
still produce useful com~~isttns bctwccn different
In.nd rmtwzcrnent sccnrtrios, rind my WC1l irdi=te

wtIh Izood :iccurlicy Lhc rclmr. ivc results of design
sccmtrios.
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