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Impacts of the Shift of Plant Water Sources on Regional Evapotranspiration Simulation
GOU Si, LIU Chao, HE Yuxin *, LIU Ting, LI Danli, ZHUANG Wenhua, LIU Tiegang
(State Key Lab. of Hydraulics and Mountain River Eng., College of Water Resources & Hydropower, Sichuan Univ., Chengdu 610065, China)
Abstract: The shift of plant water sources occurs seasonally. During the dry seasons, plants would progressively use deep soil water or groundwa-
ter when shallow soil water was depleted. During the wet seasons, when shallow soil water was adequate, plants would mainly use shallow soil
water. Few hydrological, land surface and atmospheric models have addressed this phenomenon. This paper aimed to improve the performance of
the distributed, land surface-hydrological model ParFlow.CLM. A new simulation method of plant root water uptake based on potential differ-
ence was coupled into ParFlow.CLM to analyze the impact of the shift of plant water sources on the regional ET simulation. The improved model
was able to simulate the changes of regional ET and soil moisture, and was capable to capture the dynamics of plant groundwater use. The results
from the modified model showed that the plants mainly relied on groundwater during the dry seasons. Plant groundwater use was one of the most
important plant water-use strategies to mitigate the impacts of droughts. Comparing the results in dry year 2008 with those in normal year 2009,
the duration and the amount of plant groundwater use were 53 days longer, 36% higher in 2008, respectively. The comparison between the modi-
fied and original model performances showed that, when ET was energy-limited, the results of two models coincided with each other. However,
when ET was water-limited, the two models had significant difference in the simulations of plant transpiration and deep soil moisture
dynamics.The impacts of the shift of plant water sources on the regional ET and the influences of groundwater level changes on the plant water

use were considered in the modified model. As a result, the plant transpiration result from the modified model was 71 mm/a (43% of annual tran-
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spiration) higher than the results ofthe original model. If the shift of plant water sources was ignored in the numerical models, it would lead to

considerable bias in regional ET and deep soil water simulation. Such bias would become more significant in the simulations during dry seasons

or in the arid and semi-arid regions.
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