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Abstract Background and Aims Hydraulic redistribution HR is an extension of hydraulic lift. The sim-
ulation of hydraulic redistribution done by Ryel et al. 2002 indicated that HR is beneficial for transpiration.
Methods Based on the Ryel Model we first conducted a sensitivity analysis by varying critical parameters of
the model. We scaled the model for time steps of 1 hour to 1 day and soil from 10 c¢m to greater thicknesses by
adjusting the necessary parameters. The scaled model was then applied to field observations of Caragana inter-
media in Huangfuchuan Watershed of Inner Mongolia to simulate transpiration with and without HR. Daily
changes in transpiration were simulated from April to October in 1998 and 1999.

Key Results and Conclusions The ratio of water redistributed by root to transpiration was strongly negative to
soil hydraulic conductivity. The ratio also increased when root hydraulic conductivity increased but gradually
approached a limit. Total transpiration with HR increased when root hydraulic conductivity increased <1 c¢m
MPa~! h~! and decreased when it increased >1 ecm MPa~* h™'. The result of the scaling indicates that it
provides a useful approach to incorporating HR into larger models of soil processes. Total transpiration with HR
increased 4.4% more than without HR in 1998 in contrast to total transpiration without HR having increased
2.1% more than with HR. This may be related to high precipitation in 1998.
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Table 1 ~ Parameters of the model

Parameters Symbol Value Unit
Volumetric soil water content at saturation 0, 0.5 emt em™3
Residual volumetric soil water content 0, 0.02 emt em™3

Soil hydraulic conductivity K, 0.247 cm h!

Root conductivity for water for all roots Crr 0.097 em MPa™* h™!
50% Soil ¢/ water potential where root conductivity reduced by 50% ¢y -1.0 MPa
Maximum transpiration rate ERr max 1 cm d7!
Shaping parameter b 3.22
Fitting parameter for soil water retention curve a 0.001 851 cm™!
Fitting parameter for soil water retention curve n 1.429 2
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Fig.1 Daily transpiration simulated for 100-day 2a
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2
Table 2 Parameter changes when scaling
Parameters Model Scaling
Soil hydraulic conductivity 0.247 cm h~! 0.247 x 24 cm h~!
Root conductivity for water for all roots 0.097 em MPa™* h~! 0.097 x 24 cm MPa~" h~!
Maximum transpiration rate 1/24 em d~! lemd™!
Multiplier for day 1 or night 0 110h ~0 14 h 1024
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