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Soil vegetation atmosphere interaction

Vegetation parameters Meteorological parameters

Canopy, Leaf area index, Root area index Temperature, Relative humidity, Rainfall,
Solar radiation, Wind speed/direction
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Vegetation and meteorological parameters can cause great effects on variations of soil suction in soil-
vegetation-atmosphere continuum. (Zhou et al. 2019)
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Data collection by a field monitoring test
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Soil suction at constant depth 20cm of different points
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Soil suction /kPa

Model development using

A simplified Bt
GP statistical » Y
model
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Soil suction /kPa Soil suction /kPa
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Performance evaluation of the GP model
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Variance—based global sensitivity analysis

The variance-based global
sensitivity analysis with two
methods (FAST and Sobol’
sensitivity) was performed to
analyze the contribution of
each input variable to the total

variance of the output
variable.
Analysis results confirmed

that the drying time as the
most important input, and the
initial suction 1s the second
most influential variable for
estimation and prediction of
the soil suction in drying

cycles based on the obtained
simplified GP model.
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Temporospatial prediction of soil suction variations
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The obtained simplified GP model: y= (2.90e-6*x,*(x; + 61.13)*(x;/x, + 290.32/x,))/xs + 9.15
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Temporospatial prediction of soil suction variations

If it 1s assumed that
the effect of tree on
soill suction at same
distances 1n horizontal

direction of 360 Depth /m 03
degrees 1s same and (a) 3 days __(b) 12 days
the soill  physical

properties at a certain 8 e ™ ee /™
site around the tree 1s
same, the  spatial
distribution of soil
suction around a tree
vicinity can be
obtained. (c) 21 days __(d) 30 days
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Perspectives and Research Priorities

Research Priorities:

» Model development using genetic programming for estimation of field-
monitored soil suction variations considering the effects of atmosphere
and vegetation factors.

» The global sensitivity analysis method for importance of each input on
output.

» Temporospatial prediction of soil suction variations using the proposed
GP model.

This study is an initial step in encouraging the implementation of machine learning
approach for efficient safety and risk assessment of geotechnical and green
infrastructure by estimation and prediction of several significant soil property
parameters (e.g., soil suction and soil water content). The developed GP
computational model for describing and predicting the spatiotemporal variations of
soil suction indicates a potential to be used as a helpful tool for an assessment of soil
parameter variations in a rooted soil.

Relevant literature:
Zhi-Liang Cheng, Wan-Huan Zhou, Ankit Garg. (2020) Genetic programming model
for estimating soil suction in shallow soil layers in the vicinity of a tree. Engineering
Geology, 268, 105506.
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