Appendix
A. DEM-related information
[bookmark: _Ref157781101][bookmark: OLE_LINK48]Table A.1. Definitive screening design matrix.
	Run
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	0.21
	0.05
	0.7
	0.76
	0.08
	0.01
	0.21
	0.38
	0.01
	0.5
	0.35
	0.41
	0.9
	0.2
	0.05

	2
	0.21
	0.145
	0.7
	0.76
	0.08
	0.35
	0.21
	0.05
	0.01
	0.5
	0.35
	0.2
	0.38
	0.08
	0.5

	3
	0.7
	0.05
	0.3
	0.76
	0.08
	0.35
	0.76
	0.38
	0.01
	0.31
	0.35
	0.62
	0.9
	0.08
	0.5

	4
	0.21
	0.05
	0.7
	0.43
	0.38
	0.35
	0.485
	0.38
	0.7
	0.31
	0.35
	0.2
	0.38
	0.08
	0.5

	5
	0.21
	0.05
	0.3
	0.43
	0.38
	0.01
	0.76
	0.38
	0.355
	0.5
	0.35
	0.2
	0.9
	0.08
	0.05

	6
	0.7
	0.145
	0.3
	0.43
	0.38
	0.01
	0.76
	0.38
	0.7
	0.31
	0.05
	0.62
	0.9
	0.2
	0.05

	7
	0.21
	0.24
	0.3
	0.76
	0.38
	0.18
	0.76
	0.38
	0.01
	0.5
	0.05
	0.2
	0.38
	0.2
	0.5

	8
	0.7
	0.24
	0.7
	0.76
	0.08
	0.35
	0.21
	0.05
	0.355
	0.31
	0.05
	0.62
	0.38
	0.2
	0.5

	9
	0.21
	0.05
	0.3
	0.43
	0.38
	0.35
	0.21
	0.05
	0.01
	0.5
	0.05
	0.62
	0.9
	0.14
	0.5

	10
	0.21
	0.24
	0.5
	0.76
	0.38
	0.01
	0.76
	0.05
	0.01
	0.31
	0.35
	0.62
	0.38
	0.08
	0.05

	11
	0.21
	0.24
	0.7
	0.43
	0.08
	0.01
	0.76
	0.05
	0.7
	0.5
	0.2
	0.62
	0.9
	0.08
	0.5

	12
	0.21
	0.24
	0.3
	0.43
	0.08
	0.35
	0.21
	0.38
	0.7
	0.405
	0.35
	0.62
	0.38
	0.2
	0.05

	13
	0.7
	0.24
	0.3
	0.43
	0.38
	0.35
	0.76
	0.05
	0.7
	0.31
	0.05
	0.41
	0.38
	0.08
	0.5

	14
	0.7
	0.05
	0.7
	0.76
	0.38
	0.01
	0.76
	0.05
	0.01
	0.405
	0.05
	0.2
	0.9
	0.08
	0.5

	15
	0.21
	0.05
	0.7
	0.76
	0.23
	0.35
	0.76
	0.05
	0.7
	0.31
	0.05
	0.2
	0.9
	0.2
	0.05

	16
	0.7
	0.05
	0.5
	0.43
	0.08
	0.35
	0.21
	0.38
	0.7
	0.5
	0.05
	0.2
	0.9
	0.2
	0.5

	17
	0.7
	0.24
	0.3
	0.43
	0.23
	0.01
	0.21
	0.38
	0.01
	0.5
	0.35
	0.62
	0.38
	0.08
	0.5

	18
	0.21
	0.24
	0.7
	0.43
	0.38
	0.01
	0.21
	0.05
	0.7
	0.5
	0.05
	0.2
	0.38
	0.2
	0.05

	19
	0.7
	0.05
	0.3
	0.76
	0.38
	0.35
	0.21
	0.38
	0.01
	0.31
	0.2
	0.2
	0.38
	0.2
	0.05

	20
	0.7
	0.24
	0.3
	0.76
	0.38
	0.35
	0.21
	0.05
	0.7
	0.5
	0.35
	0.2
	0.9
	0.08
	0.05

	21
	0.455
	0.24
	0.7
	0.76
	0.38
	0.35
	0.76
	0.38
	0.7
	0.5
	0.35
	0.62
	0.9
	0.2
	0.5

	22
	0.21
	0.24
	0.3
	0.76
	0.08
	0.01
	0.21
	0.38
	0.7
	0.31
	0.05
	0.2
	0.9
	0.08
	0.5

	23
	0.7
	0.05
	0.7
	0.43
	0.08
	0.18
	0.21
	0.05
	0.7
	0.31
	0.35
	0.62
	0.9
	0.08
	0.05

	24
	0.7
	0.24
	0.3
	0.76
	0.08
	0.01
	0.485
	0.05
	0.01
	0.5
	0.05
	0.62
	0.9
	0.2
	0.05

	25
	0.7
	0.05
	0.3
	0.595
	0.08
	0.01
	0.76
	0.05
	0.7
	0.5
	0.35
	0.2
	0.38
	0.2
	0.5

	26
	0.455
	0.145
	0.5
	0.595
	0.23
	0.18
	0.485
	0.215
	0.355
	0.405
	0.2
	0.41
	0.64
	0.14
	0.275

	27
	0.7
	0.24
	0.7
	0.43
	0.38
	0.01
	0.21
	0.215
	0.01
	0.31
	0.35
	0.2
	0.9
	0.2
	0.5

	28
	0.7
	0.05
	0.7
	0.76
	0.38
	0.01
	0.21
	0.38
	0.7
	0.5
	0.05
	0.62
	0.38
	0.08
	0.275

	29
	0.7
	0.24
	0.7
	0.76
	0.08
	0.01
	0.76
	0.38
	0.7
	0.31
	0.35
	0.2
	0.38
	0.14
	0.05

	30
	0.455
	0.05
	0.3
	0.43
	0.08
	0.01
	0.21
	0.05
	0.01
	0.31
	0.05
	0.2
	0.38
	0.08
	0.05

	31
	0.7
	0.24
	0.7
	0.43
	0.08
	0.35
	0.76
	0.38
	0.01
	0.5
	0.05
	0.2
	0.64
	0.08
	0.05

	32
	0.21
	0.05
	0.3
	0.76
	0.08
	0.35
	0.76
	0.215
	0.7
	0.5
	0.05
	0.62
	0.38
	0.08
	0.05

	33
	0.7
	0.05
	0.7
	0.43
	0.38
	0.35
	0.76
	0.05
	0.01
	0.5
	0.35
	0.62
	0.38
	0.2
	0.05

	34
	0.21
	0.24
	0.3
	0.43
	0.08
	0.35
	0.76
	0.05
	0.01
	0.31
	0.35
	0.2
	0.9
	0.2
	0.275

	35
	0.21
	0.05
	0.7
	0.43
	0.08
	0.01
	0.76
	0.38
	0.01
	0.31
	0.05
	0.62
	0.38
	0.2
	0.5

	36
	0.21
	0.24
	0.7
	0.595
	0.38
	0.35
	0.21
	0.38
	0.01
	0.31
	0.05
	0.62
	0.9
	0.08
	0.05

	37
	0.21
	0.05
	0.3
	0.76
	0.38
	0.01
	0.21
	0.05
	0.7
	0.31
	0.35
	0.62
	0.64
	0.2
	0.5



B. SM-related information 
[bookmark: OLE_LINK66]Table B.1. Kernel functions of GPR and the relevant equations.
	Kernel name
	Kernel function ()

	Exponential
	exp

	Squared exponential
	exp

	Rational quadratic
	

	Matern 5/2
	


 is Euclidean distance between  and .
 is the signal variance of the function 
 is the characteristic length scale
 is a positive-valued scale-mixture parameter
[bookmark: OLE_LINK67]Table B.2. Activation functions used in the search space of BO to fine-tune the ANN model
	Activation function’s name
	Equation

	ReLU
	

	Tanh
	

	Sigmoid
	



[bookmark: OLE_LINK68][bookmark: OLE_LINK50][bookmark: OLE_LINK44]Table B.3. Performance comparison of regression models with 5-fold cross-validation on 185 samples and 15 features. Initial configurations (ICs) were excluded as a feature. Optimisable models’ hyperparameters were fine-tuned using the BO algorithm with 50 iterations.
	Model
	Adjustments
	Metrics based on validation
	Training 
time 
(sec)
	Prediction speed (≈observation/sec)

	
	
	RMSE
	R2
	MAE
	
	

	Linear Regression
	-
	0.1765
	-0.14
	0.1486
	11.08
	1900

	
	Interactions
	0.2044
	-0.53
	0.1710
	7.55
	920

	
	Robust
	0.1771
	-0.15
	0.1487
	10.12
	1400

	
	Stepwise 
	0.1713
	-0.07
	0.1420
	68.30
	3000

	Regression Tree
	Fine
	0.2023
	-0.50
	0.1698
	3.83
	4900

	
	Medium
	0.1925
	-0.36
	0.1600
	2.96
	5800

	
	Coarse
	0.1671
	-0.02
	0.1397
	2.64
	6400

	
	Optimisable (BO)
	0.1641
	0.01
	0.1366
	25.23
	7400

	SVM
	Kernel: linear
	0.1780
	-0.16
	0.1443
	7.27
	3400

	
	Kernel: quadratic 
	0.1868
	-0.28
	0.1553
	6.72
	5100

	
	Kernel: cubic
	0.1925
	-0.36
	0.1630
	6.24
	4900

	
	Kernel: Fine Gaussian
	0.1934
	-0.37
	0.1638
	5.58
	6300

	
	Kernel: Medium Gaussian 
	0.1916
	-0.34
	0.1621
	4.93
	6100

	
	Kernel: Coarse Gaussian
	0.1752
	-0.12
	0.1419
	4.22
	6000

	
	Optimisable (BO)
	0.1653
	0.00
	0.1380
	48.24
	8100

	Ensemble of Trees
	Boosted
	0.2003
	-0.47
	0.1661
	8.09
	1600

	
	Bagged
	0.1855
	-0.26
	0.1563
	7.50
	1100

	
	Optimisable (BO)
	0.1653
	0.00
	0.1380
	247.23
	1100

	GPR
	Kernel = Exponential
	0.1653
	0.00
	0.1380
	8.06
	2800

	
	Kernel = Squared Exponential
	0.1653
	0.00
	0.1380
	12.35
	3900

	
	Kernel = Rational Quadratic 
	0.1653
	0.00
	0.1380
	7.32
	3800

	
	Kernel = Matern 5/2
	0.1653
	0.00
	0.1380
	3.43
	3900

	
	Optimisable (BO)
	0.1653
	0.00
	0.1380
	89.74
	8400

	ANN
	One layer with [10] neurons
	0.2079
	-0.58
	0.1738
	5.92
	3500

	
	One layer with [25] neurons
	0.2079
	-0.58
	0.1738
	4.52
	3000

	
	One layer with [100] neurons
	0.2079
	-0.58
	0.1738
	8.52
	1000

	
	Two layers with [10,10] neurons
	0.2074
	-0.57
	0.1731
	8.05
	5400

	
	Three layers with [10,10,10] neurons
	0.2072
	-0.57
	0.1733
	7.50
	5200

	
	Optimisable (BO)
	0.1653
	0.00
	0.1380
	152.03
	6800



[bookmark: _Hlk166579135][bookmark: OLE_LINK51][bookmark: OLE_LINK52]Table B.4. Hyperparameters of Ensemble learning and their search spaces for optimisation by BO given an exploration ratio of 0.5.
	Hyperparameter
	Search space
	Transform function

	
	
	

	Ensemble method
	{Bagging, LSBoost}
	-

	Number of learners
	[10, 500]
	log

	Learning rate
	[0.001, 1]
	log

	Minimum leaf size
	[1, 74]
	log

	Maximum number of decision splits
	[1, 147]
	log

	Number of predictors to sample
	[1, 18]
	-




Table B.5. Hyperparameters of GPR and their search spaces for optimisation by BO given an exploration ratio of 0.5.
	Hyperparameter
	Search space
	Transform function

	
	
	

	Sigma
	[1.0e-04, 1.6541]
	log

	Basis function
	{Constant,
Zero,
Linear,
Quadratic}
	-

	Kernel function
	{ARD exponential,
ARD matern 3/2,
ARD matern 5/2,
ARD rational quadratic,
ARD squared exponential,
Exponential,
Matern 3/2,
Matern 5/2,
Rational quadratic,
Squared exponential}
	-

	Kernel scale
	[0.002,2]
	log

	Standardise data
	{True, False}
	



