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Stochastic Behavior of Plant Water Stress Index and the Impact of Climate Change
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Abstract

In this study, a dynamic modeling scheme is presented to describe the probabilistic structure of soil water and plant water
stressindex under stochastic precipitation conditions. The proposed model has the form of the Fokker-Planck equation, and its
applicability as a model for the probabilistic evolution of the soil water and plant water stress index is investigated under a
climate change scenario. The simulation results of soil water confirm that the proposed soil water model can properly
reproduce the observations and show that the soil water behaves with consistent cycle based on the precipitation pattern. The
simulation results of plant water stress index show two different PDF patterns according to the precipitation. The simple
impact assessment of climate change to soil water and plant water stress is discussed with Korean Meteorological

Administration regional climate model.

keywords : Climate change, Ecohydrology, Fokker-Planck equation, Plant water stress index, Soil water
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Fig. 1. Infiltration probability distribution function.
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Table 2. Soil and plant parameters estimation
Jan. ~ May, Oct. ~ Dec.
329.0663
239.0482
0.66916
0.87864
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454.4283
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Table 1. Climatic parameters estimation
Month E .. (mm/day) R, (mm/day) 0 A
January 0.8895 1.2273 0.5843 0.1774
February 1.5430 3.7813 0.7117 0.2807
March 2.6023 8.0538 0.5088 0.2097
April 40140 8.0000 0.6837 0.2500
May 4.6499 8.4250 0.6267 0.3226
June 4.5886 26.143 0.7421 0.3500
July 4.1465 23.264 0.6550 0.4516
August 4.3846 24.310 0.7681 0.4677
September 3.5779 11.600 0.6093 0.4167
October 2.5309 4.7857 0.5000 0.1129
November 1.3292 5.2917 0.5120 0.2000
December 0.7835 5.3636 0.5023 0.1774
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