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ABSTRACT. goil-Plant -Atmosph erc-Watcr (S PAW) model has been applied 10 sim ula te soil-moisture

profiles for .... hea l in Delhi . Prescr ibed Inrorrnation on wheat growt h characteristics and soils alongwit h daily
me teorological data on evaporation an d rainfall were used to estima te soil- moisture 31 a locat ion in Delhi for I I
year s. Soil moisture simulations from model runs of consecu tive f,."T"0P seasons from 1979-80 10 1989-90 were in
fa vourable agreement with the gravimetrically measured obse rved dat a. Comparisons were also made for the
mo del gene rat ed eva pot ranspirat ion values. Ccrrcla tionv between observed a nd simu la ted soil-moisture in th o:
different layers ra nged from 0 .7 to 0.85 for the tl -year period . Similarl y. integrated co lumn moisture a mounts
during d iffe rent stage; of the crop also sho wed sign ificant cor rela tions ra nging from 0 .4 to 0 .8 . The model ex­
hibits a tendency to syste-n nicall v over estimate soil-moist ure du ring the final stage s of crop. possibly due I,)
im perfections in input . model a rt ifacts an~ observationa l ina deq uaci es. H ONe..-er-. the overal l ability of the model
to reproduce obser ved changes m soil-moisture for activ ely growing wheat crop In Indian con ditions, underlines
ito; uti lity.
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1. Int roduc tion

Knowledge of the soi l mois ture profile dyna mics during
the crop life-spr n enables optimal uti liza tion of available
water resources. However, monitoring this pa rameter on
a real t ime basi s is not always possi ble. necessi tat ing the
ado pt ion of soil moi,ture estimation techn iques based on
readily av?i lab lc meteorological dat a. Modell ing tech­
niques developed in recent yea rs have been extens ively
a pplied for thi s purpose (Baier & Robertson 1966. Ritch ie
1972. Sa xton & Bluhm 1982 and Ritchie 1985). Th ese
techniques " do pt a hol istic approach an d comprehen­
sively integra te the dynamics of sub-processes ( 0 provi de
clearer understa nd ing of the underlying biophysical
mechan isms. which ma kes them suita ble fo r a broad
mnge of a pplica tions.

Som e model s may be the oret ically supe rior due to
their de tailed procedures. but have limited op eration al
utility du e to inten sive input need s. Th e SPAW mod el
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devel oped by Sa xton ( 1980). provides a suitable compro­
mise beh~·een . trye level of detail s .and . i!' puls requ ired
th.us ma king it 'deal fo.r field a pplicabi lity. II has been
wide ly applied to vanouv crops like corn, soy beans,
bromegrass, wheat an d so rghum (Suda r et 01. 1981.
Saxton et 01. 1974. Saxto n 1983 an d Omer et 01. 1988)
fo r estimatin g soi l moisture. pred ict ing yields and other
crop management asp..'Cts. The mod el has also been
successfully used in a tropical. semi-a rid r~g ion (Omer
('( 01. 1988).

The mai n o bjective of the study was to ca libra te the
model for whea t cro p using data ava i labl~ fo r sandy loam
SOIls ofp c1 hl and to evalu e.!e Its ea pa b,lo ty to simulate
so ,l mOISture profi le and dally evapotransp iration . Thi s
objective was expecled to sa tisfy our broader aim 10
exa mine the performance of the mod el with genera lized
input information .












