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Table A1. Predictive models of the coral health index (CHI) as either continuous or binned into five levels. Only models with misclassification rates (MR)≤10% or validation (Val) R2>0.8 (for continuous CHI) were considered to be useful for managers. See Table 1 and Appendix C for the environmental (ENV) and ecological (ECO) parameters. The MR was averaged across 10 runs since upwards of 200 tours were featured in the neural networks (NN). The NN structure, most important environmental factor (EF), and model script name are only shown for those with MR≤10% or Val R2>0.7. HL=hidden layer. PHYS=physiological response variables.
	Model name 

	#EF in model
	Superior model type 
(# models tested)
	Superior model MR (%)
	NN structure/important EF/script name

	CHI as 5 levels: 0, 1, 2, 3, or 4-5
	
	

	12 ENV+8 simple ECO
	20
	NN GUI-HL1 (n=100)
	57
	

	12 ENV+all ECO
	88
	NN GUI-HL1 (n=100)
	62
	

	16 ENV+all ECO
	92
	NN GUI-HL1 (n=100)
	>50
	

	17 ENV+5 PHYS+73 ECO
	95
	NN GUI-HL1 (n=600)
	10
	Gaussian(1)-boost(11)/max. colony length/neural of CHI (norm quant)-binned 95 EF HL1 MR=10%

	Continuous CHI: 0 to 5
	
	Val R2
	

	16 ENV+all ECOa
	92
	NN GUI-HL1 (n=500)
	0.55
	

	17ENV+all ECOa
	93
	NN GUI-HL1 (n=100)
	0.56
	

	93 EFb
	93
	NN GUI-HL1 (n=100)
	0.67
	

	93 EFb
	93
	NN GUI-HL2 (n=300)
	all failed
	

	95 EFb
	95
	NN GUI-HL1 (n=100)
	0.72
	tanH(4)-linear(2)-Gaussian(5)-boost(7)/sum(coral genera)

	111 EFa
	111
	NN GUI-HL1 (n=200)
	0.76
	tanH(9)-linear(3)-Gaussian(8)-boost(3)/generic diversity


aCHI as normal quantile (norm quant) scores. bCHI as cumulative probabilities.
Table A2. Predictive models of coral resilience with a categorical Y: resilient vs. sick/weak. The environmental (ENV) and ecological (ECO) parameters are as in Table 1. The misclassification rate (MR) was averaged across 10 runs of each neural network (NN). The NN structure, most important environmental factor (EF), and script name are only shown for those with MR<20%. HL=hidden layer. 
	Model name 
(#EF in model)
	Superior model type 
	#models tested
	Superior model MR (%)
	NN structure/important EF/script name

	ENV only (n=17)
	NN GUI-HL1
	700
	32
	

	ENV only (n=17)
	NN GUI-HL2
	2,300
	22
	

	12 ENV+6 simple ECO (n=18)
	NN GUI-HL1
	500
	27.5
	

	12 ENV+6 simple ECO (n=18)
	NN GUI-HL1
	200
	23.7
	

	23 predictors
	NN GUI-HL1
	300
	8.7
	Gaussian(1)-boost(17)/coral cover-binned/ neural of healthy vs. sick 23 EF HL1 MR=9%a

	22 predictors (23 EF minus Symbiodiniaceae assemblage)
	NN GUI-HL1 
	300
	11
	Gaussian(1)-boost(10)/max. length/neural of healthy vs. sick 22 EF HL1 MR=11%b

	23 predictors
	NN GUI-HL2
	500
	23
	

	All benthic+all ECO minus 4 (n=93)
	NN GUI-HL1
	600
	17
	Gaussian(1)-boost(2)/ max. colony length/neural of healthy vs. sick 93 EF HL1 MR=17%

	All benthic+all ECO minus 4 (n=93)
	NN GUI-HL2
	1,000
	19.5
	tanH(4)-linear(1)-Gaussian(3)-tanH2(1)-linear2(5)-Gaussian2(2)

	95 predictors
	NN GUI-HL1
	100
	20.5
	

	All ENV+all ECO (minus island; n=96)
	NN GUI-HL1
	1,000
	10.5
	Gaussian(1)-boost(4)/depth & PAR/neural of healthy vs. sick 96 EF HL1 MR=10.5%

	All ENV+all ECO (n=97)
	NN GUI-HL1 
	300
	11
	Gaussian(1)-boost(11)/generic diversity/
neural of healthy vs. sick 97 EF HL1 MR=11%

	All ENV+all ECO (n=97)
	NN GUI-HL2
	2,000
	21
	

	Most ENV+all ECO+  multivariate (n=103)
	NN GUI-HL1
	500
	0/35c
	


aSee Figure 3. bSee Figure 5. cUsed validation (0% MR) and field test samples (35% MR) to reduce chance of over-fitting. 
Table A3. Torch analysis of coral resilience (resilient vs. sick/weak). The 329-image data table was split into 75% training/25% validation data. All models were run with 20 epochs. Despite the rich information contained in images of the coral colonies (taken with an Olympus TG2 underwater camera with in situ white balancing), no Torch model approached the accuracies obtained from the boosted neural networks (Table A2). The images used can be found on coralreefdiagnostics.com under the Palau section. 
	Model name 
(#EF in model)
	Image model
	Tabular model
	Learning rate
	Superior model accuracy (%)

	Images only (n=1)
	LeNet5
	Multilayer perceptron
	0.001
	60

	Images only (n=1)
	LeNet5
	FTTransformer
	0.001
	59

	Images only (n=1)
	LeNet5
	Multilayer perceptron
	0.01
	56

	Images only (n=1)
	LeNet5
	FTTransformer
	0.01
	59

	Images only (n=1)
	LeNet5
	Multilayer perceptron
	0.1
	63

	Images only (n=1)
	LeNet5
	FTTransformer
	0.1
	63

	Images only (n=1)
	LeNet5
	Multilayer perceptron
	1
	63

	Images only (n=1)
	LeNet5
	FTTransformer
	1
	57

	Images only (n=1)
	CustomConv2D
	Multilayer perceptron
	0.001
	59

	Images only (n=1)
	CustomConv2D
	FTTransformer
	0.001
	43

	Images only (n=1)
	CustomConv2D
	Multilayer perceptron
	0.01
	64

	Images only (n=1)
	CustomConv2D
	FTTransformer
	0.01
	63

	Images only (n=1)
	CustomConv2D
	Multilayer perceptron
	0.1
	61

	Images only (n=1)
	CustomConv2D
	FTTransformer
	0.1
	50

	Images only (n=1)
	GoogLeNet
	Multilayer perceptron
	0.001
	60

	Images only (n=1)
	GoogLeNet
	FTTransformer
	0.001
	42

	Images only (n=1)
	GoogLeNet
	Multilayer perceptron
	0.01
	54

	Images only (n=1)
	GoogLeNet
	FTTransformer
	0.01
	63

	Images only (n=1)
	GoogLeNet
	Multilayer perceptron
	0.1
	43

	Images only (n=1)
	GoogLeNet
	FTTransformer
	0.1
	63

	Images only (n=1)
	EfficientNet_B1
	Multilayer perceptron
	0.001
	59

	Images only (n=1)
	EfficientNet_B1
	FTTransformer
	0.001
	60

	Images only (n=1)
	EfficientNet_B1
	Multilayer perceptron
	0.01
	48

	Images only (n=1)
	EfficientNet_B1
	FTTransformer
	0.01
	48

	Images only (n=1)
	EfficientNet_B1
	Multilayer perceptron
	0.1
	62

	Images only (n=1)
	EfficientNet_B1
	FTTransformer
	0.1
	63

	Image+19 predictors (n=20)
	LeNet5
	Multilayer perceptron
	0.001
	60

	Image+19 predictors (n=20)
	LeNet5
	Multilayer perceptron
	0.01
	70

	Image+19 predictors (n=20)
	LeNet5
	Multilayer perceptron
	0.1
	64

	Image+99 predictors (n=100)
	LeNet5
	Multilayer perceptron
	0.001
	61

	Image+99 predictors (n=100)
	LeNet5
	Multilayer perceptron
	0.01
	65

	Image+99 predictors (n=100)
	LeNet5
	Multilayer perceptron
	0.1
	69

	Image+99 predictors (n=100)
	LeNet5
	Multilayer perceptron
	1
	71





2

