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Abstract: Plant leaf stomatal conductance (g) is an important factor controlling the energy and
water exchanges between canopy and atmosphere, while air humidity is a key environmental vari-
able controlling the g. In last decade, the stomatal conductance - humidity relationships in Ball-
Woodrow-Berry (BWB) and Leuning models were widely used. In this study, a new diagnostic
parameter f( H) was adopted to assess the response of g to air humidity. Based on the leaf-level
measurements in a cropland ecosystem, the performance of the BWB, Leuning, and newly devel-
oped power-h and power-D models was examined. The results showed that the BWB model which
employs a linear relationship between g and relative humidity (%,) led to a larger underestimate
of g when the air was wet, while the Leuning model which employs a nonlinear function of water
vapor pressure deficit (D_) decreased this bias but still not adequately captured the significant
increase of g under the wet condition. Compared with BWB and Leuning models, the newly de-
veloped power-h and power-D models that employ a power function of D_ and a power function of
relative humidity deficit (1-h,) , respectively, showed better performance. The results also indi-
cated that the models based on D, generally performed better, compared with those based on A _.

Key words: stomatal conductance; air humidity ; model comparing; farmland ecosystem.
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Table 1 Parameters in the model
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Fig.2 Frequency distributions of relative humidity during
the period of photosynthesis measurement
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Table 2 Model test results
Y Z H S(H)
e B n r RRMSE* *

ah, (BWB) 6. 5067 - 4155 0.22 0.50
a/(14D,/B) ( Leuning) 20.6 350 4155 0.57 0.42
a(1-h,)P(Power-h) 1.5 -1.0 4155 0.47 0.45
oD, P( Power-D) 325 -0.6 4155 0. 60 0.41
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