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UNCERTAINITY IN AHC TENSOR

FRACTURES AND HYDRAULIC CONDUCTIVITY

e Because of reported =~ 20% uncertainty in Heilweil's AHC results,

e Assuming AHC's principal direction aligns with the fracture direction.

e |ntroducing a stochastic model, accounting for random variance in both
the direction and magnitude of AHC using spectral decomposition (Shiv-
anand, Rosi¢, and Matthies, 2024).

The water flow in many aquifers is driven
by strong anisotropy created by prefer-
ential flow features such as fractures and
faults. We modeled this anisotropy hy-
draulic conductivity (AHC) in our poroe-
lastic model. — — A = QT

From Heilweil and Hsieh, 2006 ( | o | o | \
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e Overall goal: assimilate INSAR data into an aquifer model. 0
e Inthis work: develop a flexible stochastic prior model of the AHC tensor \\{ U U/ _ \C >/
that respects its underlying symmetry and positive definiteness. cigenvector Lefgednvalue d xd
STEP 1: RANDOM SCALING STEP 2: RANDOM ROTATION STEP 3: RANDOM BOTH
...... Mixture of two von-Mises model We consider these two approaches (fixed
_ T e posterior predictive '; orientation and fixed scaling) independent, so we
)\X 0 o el ' can combine them.
Ns =
0 A Krs(wrs) = R(wr)ks(ws)R(wr)”
)‘X — lognorm(kXX7 02) ---- x direction
Ay = |ognorm(kyy,0.2) 073 TL75 192 2 227 2.44
Rotation angle (radians) el N
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Running Parallel
Poroelastic Finite Element
Model in HPC

Random Hydraulic
Conductivity Tensor

(krs(wrs))

Statistical Analysis (mean,
standard deviation, ...)

Outputs (line of sight
deformation)
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DISPLACEMENT OF AQUIFER MODEL TAKE-HOME MESSAGE
The results show that the randomness in hydraulic conductivity is re- Regenerating rotation angles using a mixture of two von Mises models
flected in the surface displacement. and employing them to model random symmetric and positive definite

(SPD) tensors were addressed in this study. The focus is on modelling
uncertainties in such a way as to have a fine control independently over
the scaling and directional attributes of the tensor—given that the ma-
terial symmetry is fixed.
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