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A MODEL FOR THE RELATIONSHIP BETWEEN

CANOPY SURFACE RESISTANCE AND ENVIRON-
MENTAL FACTORS AND ITS APPLICATION TO

EVAPOTRANSPIRATION ESTIMATION

Mo Xingguo
(Station for Agro—+Fcology and Emironmental T echnology, Institute  Geograp hy,
Chinese A cademy of Sciences, Beijing 100101)

Abstract

Surface resistance takes an important role in vegetation-atmosphere interaction. A model
simulating the relationship between canopy surface resistance and environmental factors is es—
tablished. A ccording to one data set of Bowen ratioenergy balance above winter wheat canopy
observed in 1992 in North China Plain, four parameters in the model are fitted by multi-variable
nonlinear least-square optimum algorithm. The updated relationship between surface resistance
and such environmental factors as solar radiation, air temperature, saturated vapour pressure
deficit and soil moisture in root layer is obtained.- The model is validated with other two data
sets acquired in 1992 and 1995 for predicting canopy surface resistance. It is shown that the
model is capable of modeling canopy surface resistance over the main growth stage of winter
wheat with agreement index of 0.93 and 0. 67, respectively. When the model is applied to Pen—
man-Monteith formula, it is shown that the estimated evapotranspiration agrees well with that
observed from field- T he agreement index of evapotranspiration is over 0. 90 and the mean bias
is less than 5%. The evapotranspiration predicted by the model is closer to the observed with
Bowen ratio—energy balance method than that by aerodynamics resistance method. The results
of sensitivity analysis show that when four parameters change + 20%, the corresponding
changes of evapotranspiration are different- The changes caused by the parameters related to
saturated vapour pressure deficit and soil moisture are more obvious than those caused by the
parameters related to solar radiation and air tempreture. Saturated vapour pressure deficit and
soil moisture are shown the major factors affecting the evapotranspiration rate and canopy sur—
face resistance. The influence of the parameters on evaporation depends on how much the envi—

ronmental factors are.
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