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Introduction 
In the supporting information document, we provide history matching processes using the variable-permeability approach from Figures S1 to S9. Plots contain experiment pressure curves (blue dots), simulation experiments (cyan lines), and optimal solutions that have the least matching errors (red lines). The models by Heid et al. (1950), Jones and Owens (1980), and Sampath and Keighin (1982) are all included. Table S1 shows the pressure-dependent permeability setting in the numerical model of the experiment ~100 psi pore pressure and ~10 psi pressure pulse. 
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(a)                                       (b)    			 (c)
Figure S1. Ty History matching profiles with Heid et al.’s (1950) model under pore pressure ~100 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S2. History matching profiles with Heid et al.’s (1950) model under pore pressure ~200 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S3. History matching profiles with Heid et al.’s (1950) model under pore pressure ~300 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S4. History matching profiles with Jones and Owens’ (1980) model under pore pressure ~100 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S5. History matching profiles with Jones and Owens’ (1980) model under pore pressure ~200 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S6. History matching profiles with Jones and Owens’ (1980) model under pore pressure ~300 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S7. History matching profiles with Sampath and Keighin’s (1982) model under pore pressure ~100 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S8. History matching profiles with Sampath and Keighin’s (1982) model under pore pressure ~200 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.
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(a)                                       (b)    			 (c)
Figure S9. History matching profiles with Sampath and Keighin’s (1982) model under pore pressure ~300 psi with pulse sizes of (a) ~10 psi; (b) ~20 psi; and (c) ~50 psi. The top layer shows the upstream pressure, and the bottom layer shows the downstream pressure.

	Pressure (psi)
	Permeability modifier

	113
	13.85 × (k∞)−0.53 / 113 + 1

	114
	13.85 × (k∞)−0.53 / 114 + 1

	115
	13.85 × (k∞)−0.53 / 115 + 1

	116
	13.85 × (k∞)−0.53 / 116 + 1

	117
	13.85 × (k∞)−0.53 / 117 + 1

	118
	13.85 × (k∞)−0.53 / 118 + 1

	119
	13.85 × (k∞)−0.53 / 119 + 1

	120
	13.85 × (k∞)−0.53 / 120 + 1

	121
	13.85 × (k∞)−0.53 / 121 + 1


[bookmark: _GoBack]Table S1. Permeability modifier as a function of pressure applied in the CMOST history matching, the case using Sampath and Keighin’s (1982) model.
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