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Table 1S. Evaluation indicators for identifying drought stress levels based on training dataset.

	Datasets
	
	Accuracy
	Precision
	Recall
	F1-score
	Kappa

	OJIP induction
	Min
	65.27%
	0.67
	0.68
	0.65
	0.57

	
	Max
	67.54%
	0.72
	0.71
	0.68
	0.61

	
	Average
	66.30%
	0.69
	0.7
	0.66
	0.60

	Induction features
	Min
	50.14%
	0.52
	0.51
	0.51
	0.38

	
	Max
	55.91%
	0.66
	0.63
	0.60 
	0.45

	
	Average
	53.26%
	0.64
	0.56
	0.56
	0.42



Table 2S. Evaluation indicators for identifying drought stress levels based on test dataset.

	Datasets
	
	Accuracy
	Precision
	Recall
	F1-score
	Kappa

	OJIP induction
	Min
	64.35%
	0.64
	0.64
	0.64
	0.52

	
	Max
	67.42%
	0.67
	0.67
	0.67
	0.56

	
	Average
	65.50%
	0.65
	0.65
	0.65
	0.54

	Induction features
	Min
	49.74%
	0.49
	0.49
	0.49
	0.33

	
	Max
	54.55%
	0.54
	0.54
	0.54
	0.39

	
	Average
	52.74%
	0.53
	0.52
	0.52
	0.37



Table 3S. Statistical analysis of the new ChlF features obtained by ICA between different drought stress levels. (NF1–NF20 represent the 1st–20th new feature when the OJIP induction is reduced to a new ChlF feature of 20 dimensions using ICA, respectively. D0, D1, D2, and D4 represent rice drought stress treatment for 0 h, rice drought stress treatment for 1 h, rice drought stress treatment for 2 h, and rice drought stress treatment for 4 h, respectively.) * represents statistically significant difference p<0.05, ** represents statistically significant difference p<0.01.

	New ChlF features and stress levels
	p value
	New ChlF features and stress levels
	p value

	NF1
	D0
	D1
	0.000**
	NF11
	D0
	D1
	0.000**

	
	
	D2
	0.000**
	
	
	D2
	0.000**

	
	
	D4
	0.099
	
	
	D4
	0.000**

	
	D1
	D2
	0.000**
	
	D1
	D2
	0.048**

	
	
	D4
	0.000**
	
	
	D4
	0.002**

	
	D2
	D4
	0.000**
	
	D2
	D4
	0.694

	NF2
	D0
	D1
	0.000**
	NF12
	D0
	D1
	0.958

	
	
	D2
	0.000**
	
	
	D2
	0.809

	
	
	D4
	0.000**
	
	
	D4
	0.066

	
	D1
	D2
	0.014**
	
	D1
	D2
	0.986

	
	
	D4
	0.000**
	
	
	D4
	0.247

	
	D2
	D4
	0.000**
	
	D2
	D4
	0.380

	NF3
	D0
	D1
	0.145
	NF13
	D0
	D1
	0.000**

	
	
	D2
	0.118
	
	
	D2
	0.000**

	
	
	D4
	0.000*
	
	
	D4
	0.000**

	
	D1
	D2
	1.000
	
	D1
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.000**

	
	D2
	D4
	0.000**
	
	D2
	D4
	0.764

	NF4
	D0
	D1
	0.000**
	NF14
	D0
	D1
	0.000**

	
	
	D2
	0.000**
	
	
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.000**

	
	D1
	D2
	0.409
	
	D1
	D2
	0.000**

	
	
	D4
	0.044**
	
	
	D4
	0.280

	
	D2
	D4
	0.000**
	
	D2
	D4
	0.094

	NF5
	D0
	D1
	0.000**
	NF15
	D0
	D1
	0.000*

	
	
	D2
	0.000**
	
	
	D2
	0.993

	
	
	D4
	0.000**
	
	
	D4
	0.000**

	
	D1
	D2
	0.000**
	
	D1
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.004**

	
	D2
	D4
	0.000**
	
	D2
	D4
	0.001**

	NF6
	D0
	D1
	0.091
	NF16
	D0
	D1
	0.000**

	
	
	D2
	0.340
	
	
	D2
	0.000**

	
	
	D4
	0.001**
	
	
	D4
	0.000**

	
	D1
	D2
	0.879
	
	D1
	D2
	0.000**

	
	
	D4
	0.543
	
	
	D4
	0.506

	
	D2
	D4
	0.138
	
	D2
	D4
	0.000*

	NF7
	D0
	D1
	0.919
	NF17
	D0
	D1
	0.006**

	
	
	D2
	1.000
	
	
	D2
	0.046**

	
	
	D4
	0.907
	
	
	D4
	0.228

	
	D1
	D2
	0.915
	
	D1
	D2
	0.858

	
	
	D4
	1.00
	
	
	D4
	0.537

	
	D2
	D4
	0.902
	
	D2
	D4
	0.931

	NF8
	D0
	D1
	0.007**
	NF18
	D0
	D1
	0.943

	
	
	D2
	0.000*
	
	
	D2
	0.248

	
	
	D4
	0.000**
	
	
	D4
	0.070

	
	D1
	D2
	0.741
	
	D1
	D2
	0.628

	
	
	D4
	0.857
	
	
	D4
	0.283

	
	D2
	D4
	0.997
	
	D2
	D4
	0.915

	NF9
	D0
	D1
	0.614
	NF19
	D0
	D1
	0.036**

	
	
	D2
	0.000**
	
	
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.000**

	
	D1
	D2
	0.000**
	
	D1
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.000**

	
	D2
	D4
	0.120
	
	D2
	D4
	0.283

	NF10
	D0
	D1
	0.243
	NF20
	D0
	D1
	0.000**

	
	
	D2
	0.000**
	
	
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.000**

	
	D1
	D2
	0.000**
	
	D1
	D2
	0.000**

	
	
	D4
	0.000**
	
	
	D4
	0.000*

	
	D2
	D4
	0.000**
	
	D2
	D4
	0.108



Table 4S. The evaluation indicators of the classification of three different drought stress levels based on the new ChlF features. (D012 represents the rice dataset of D0, D1, and D2. D014 represents the rice dataset of D0, D1, and D4. D024 represents the rice dataset of D0, D2, and D4.)

	Datasets
	Accuracy
	Precision
	Recall
	F1-score
	Kappa

	D012
	Min
	87.47%
	0.87
	0.87
	0.87
	0.81

	
	Max
	90.67%
	0.91
	0.91
	0.91
	0.86

	
	Average
	88.73%
	0.89
	0.88
	0.88
	0.83

	D014
	Min
	85.17%
	0.85
	0.85
	0.85
	0.78

	
	Max
	88.39%
	0.88
	0.88
	0.88
	0.83

	
	Average
	87.20%
	0.87
	0.87
	0.87
	0.81

	D024
	Min
	91.84%
	0.92
	0.92
	0.92
	0.88

	
	Max
	94.79%
	0.95
	0.95
	0.95
	0.92

	
	Average
	93.13%
	0.93
	0.93
	0.93
	0.90



[image: ]
Fig. 1S. The OJIP induction under different drought stress levels. (D0, D1, D2, and D4 represent rice drought stress treatment for 0 h, rice drought stress treatment for 1 h, rice drought stress treatment for 2 h, and rice drought stress treatment for 4 h, respectively.) 

[image: 3153Fig. 3S]
Fig. 2S. The confusion matrix for drought stress levels classification based on the two ChlF datasets. (A) the OJIP induction, (B) the induction features. (D0, D1, D2, and D4 represent rice drought stress treatment for 0 h, rice drought stress treatment for 1 h, rice drought stress treatment for 2 h, and rice drought stress treatment for 4 h, respectively.) 

[image: ]
Fig. 3S. The variation of evaluation indicators with dimensions of new ChlF features under different dimensionality reduction methods. (A) Accuracy, (B) Precision, (C) Recall, (D) F1-score, (E) Kappa.

[image: 3153Fig. 5S]
Fig. 4S. Heatmap of the contribution of OJIP induced features to new ChlF features after ICA.

[image: ]
Fig. 5S. The variation of the new ChlF features obtained by ICA with drought stress levels. (NF1–NF20 represent the 1st–20th new feature when the OJIP induction is reduced to a new ChlF feature of 20 dimensions using ICA, respectively. D0, D1, D2, and D4 represent rice drought stress treatment for 0 h, rice drought stress treatment for 1 h, rice drought stress treatment for 2 h, and rice drought stress treatment for 4 h, respectively.)

[image: 3153Fig. 9S]
Fig. 6S. The correlation between new ChlF features and OJIP induced parameters.

[image: ]
Fig. 7S. The confusion matrix based on the new ChlF features with 20 dimensions. (A) D012, (B) D014, and (C) D024. (D012 represents the rice dataset of D0, D1 and D2, D014 represents the rice dataset of D0, D1 and D4, and D024 represents the rice dataset of D0, D2 and D4.)
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