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Table 1 – Data summary.

	[bookmark: _Hlk162006935]Data
	Information
	Freq.
	Period
	Source

	1. VRTG
	Maximum VRTG recorded over the last 60min (reported on the hour).
	
Variable
	March 3rd, 2018, to November 30th, 2021.
	Provided by LATAM.

	2.GFS
	Global grid forecast of 0.25o by 0.25o.
	3h
	Selected period event.
	https://rda.ucar.edu/datasets/ds084.1/

	3.ERA-5
	Reanalysis on a global grid of 0.25o by 0.25o.
	1h
	Selected period event.
	https://cds.climate.copernicus.eu/cdsapp#!/


	4. GOES-16 image
	Images from channels 4, 8, and 13 at 1.37 µm, 6.2 µm and 10.3µm, respectively.
	15min
	Selected period event.
	https://satelite.cptec.inpe.br/acervo/


	5. Synoptic Chart
	Meteorological information at 850, 500 and 250 hPa.
	6h
	Selected period event.
	www.redemet.aer.mil.br

	6. TEMP

	Encoded message from high-altitude radiosonde weather stations. This represents the temperature, relative humidity, and wind profile of the locations of São Paulo and Porto Alegre.
	12h
	Selected period event.
	www.redemet.aer.mil.br



Table 2: Severity classification of turbulent events based on vertical acceleration of gravity (VRTG) data from aircraft in flight (adapted from LATAM, 2019). 
	No Turbulence
	Class 1
	Class 2
	Class 3

	
-g                 +g
	
-g                 +g
	
-g                 +g
	
-g                 +g

	
0.6 < g < 1.4
	
0.4 < g ≤ 0.6     1.4 ≤ g < 1.6
	
0.2 < g ≤ 0.4     1.6 ≤ g < 1.8
	
g ≤ 0,2     g ≥ 1.8





Table 3 - Selected predictors from GFS and ERA-5 data at grid points in the five defined cross-sections along the São Paulo-Porto Alegre route. The , Cp and represent, respectively, the temperature at Zi, atmospheric pressure at Zi, atmospheric pressure at 1000 hPa, the gas constant for dry air, the specific heat at constant pressure, and the standard deviation of the fluctuation component of σu2, σv2, and σw2 in zi.

	[bookmark: _Hlk162882744]Input (predictor)
	Representation

	[bookmark: _GoBack]Wind speed [KT] zonal at Zi 
	u

	Wind speed [KT] meridional at Zi
	v

	Vertical wind speed [KT] at Zi
	w

	Wind Speed [KT] at Zi
	

	Difference in Wind Speed [KT] between levels Zi and Zj  
	

	Vertical Wind Shear [KT]  
	

	Potential temperature [K] at Zi
	

	Turbulence Kinetic Energy [m2s2]
	TKE = 0.5 




Table 4 presents the selected data utilized from GFS (column 5) and ERA-5 (columns 6), based on VRTG registration. Non-turbulence events were chosen during times of regular LATAM flights without VRTG registration in the studied air route.

	Case
	Date
	VRTG registration
	VRTG collection interval (UTC)
	ERA-5 Download period. 
(UTC)
	GFS Download period. 
(UTC)

	1
	04.23.2018
	YES
	0800-1259
	0600-1500
	0600-1500 

	2
	04.30.2018
	NO
	-
	0900-1500
	0900-1500 

	3
	07.25.2018
	YES
	0800-0859
	0600-1200
	0600-1200

	4
	09.26.2018
	YES
	2100-2159
	1800-0000
	1800-0000

	5
	10.26.2018
	YES
	1700-1759
	1500-2100
	1500-2100

	6
	10.27.2018
	YES
	2300-2359
	2100-0300
	2100-0300

	7
	12.24.2018
	NO
	-
	1800-0000
	1800-0000

	8
	06.01.2019
	YES
	2300- 2359
	2100-0300
	2100-0300

	9
	07.09.2019
	NO
	-
	1800-0000
	1800-0000

	10
	07.12.2019
	NO
	0100-0159
	0000-0600
	0000-0600

	11
	09.14.2019
	YES
	-
	1500-0000
	1500-0000

	12
	09.25.2019
	NO
	2100-2159
	1800-0000
	1800-0000

	13
	11.10.2019
	NO
	-
	1500-2100
	1500-2100

	14
	12.09.2019
	YES
	2300-2359
	2100-0300
	2100-0300

	15
	10.04.2020
	YES
	2200-2259
	2100-0300
	2100-0300

	16
	01.28.2021
	YES
	1400-1459
	1200-1800
	1200-1800

	17
	07.30.2021
	YES
	2100-2159
	1800-0000
	1800-0000

	18
	08.06.2021
	NO
	-
	1800-0000
	1800-0000

	19
	09.21.2021
	NO
	-
	  2100-0300
	2100-0300

	20
	11.18.2021
	YES
	0900-1159
	  0600-1500
	0600-1500










Table 5 – Characteristics of the selected machine learning algorithms.

	[bookmark: _Hlk162430691]No. Algorithms
	Description

	Bayes Net
	[bookmark: _Hlk163428774]It is a learning classifier for Bayesian networks based on the definition of two components: a function to evaluate a given network based on data and a method to search the possible network space (Witten and Frank 2005) 

	1. Naive Bayes
	It is a probabilistic classifier based on Bayes' rule that assumes independence and is only valid for multiplying probabilities when events are independent (Witten and Frank 2005)

	2. Logistic Regression
	[bookmark: _Hlk163428807]These are classifiers that use ridge estimators in logistic regression models to improve parameter estimates and reduce the error committed by future predictions such as classification error, quadratic error and less log-likelihood (Cessie and Houwelingen 1992).

	3.  Multilayer Perceptron
	It is a neural network that trains using backpropagation. It is usually trained by minimizing the squared error of the network output, essentially treating it as an estimate of the class probability (Witten and Frank 2005).

	4. Simple Logistic Regression
	[bookmark: _Hlk163428839]They are based on functions that perform a regression on just one attribute present in the training data with the aim of fitting logistic linear regressive models (Landwehr et al. 2005). 

	5. Decision Table
	[bookmark: _Hlk163428876]The decision table provides a constant classification time on average and is suitable for applications in real-time environments (Kohavi 1995).

	6. JRIP
	
Bottom–up method learns rules by treating particular judgment of the examples in the training data as a class and finding the set of rules covering all the members of the class (Sonawani and Mukhopadhyay 2013)

	7. Class Part
	[bookmark: _Hlk163428903]Generates ordered set of rules called decision lists. New data is compared with each rule in the list and the data is assigned the category of the rule to which it is best matching (Sonawani and Mukhopadhyay 2013)

	8. J48
	It generates a classification-decision tree for the given data-set by recursive partitioning of data. The basic algorithm recursively classifies until each leaf is pure that is the data has been categorized perfectly as possible ensuring maximum accuracy on the training data (Sonawani and Mukhopadhyay 2013).

	9. Random Forest
	[bookmark: _Hlk163428931]A classifier consisting of a collection of tree-structured classifiers or a combination of tree predictors such that each tree depends on the values of a random vector sampled independently and with the same distribution for all trees in the forest (Breiman 2001).

	10. Random Tree
	It considers a set of K randomly chosen attributes to split on at each node and performs no pruning. It means that each tree in the set of trees has an equal chance of being sampled and hence making uniform distribution of trees. It can be generated efficiently and the combination of large sets of random trees generally leads to accurate models (Sonawani and Mukhopadhyay 2013)

	11. REP Tree
	[bookmark: _Hlk163428962]Selects the best of all trees generated through the mean square error by using the logic of the decision and regression tree and creates several trees in different iterations (Witten et al 2016).





Table 6 - the statistical performance of twelve algorithms trained using the two training strategies for both GFS forecast and ERA-5 reanalysis data.

	Training Configuration for GFS forecast data
	Training Configuration for ERA-5 reanalysis data

	Algorithm
	Cross-validation 
(10 folds)
	Percentage split: 70% train and 30% test
	Cross-validation
(10 folds)
	Percentage split: 70% train and 30% test


	
	POD
	FAR
	F-measure
	POD
	FAR
	F-measure
	POD
	FAR
	F-measure
	POD
	FAR
	F-measure

	1
	0.67
	0.34
	0.68
	0.68
	0.36
	0.68
	0.68
	0.33
	0.69
	0.68
	0.33
	0.69

	2
	0.59
	0.34
	0.59
	0.60
	0.34
	0.60
	0.60
	0.33
	0.60
	0.60
	0.33
	0.61

	3
	0.66
	0.45
	0.64
	0.66
	0.45
	0.63
	0.69
	0.41
	0.68
	0.69
	0.40
	0.68

	4
	0.74
	0.30
	0.74
	0.76
	0.30
	0.76
	0.75
	0.31
	0.75
	0.74
	0.28
	0.74

	5
	0.66
	0.45
	0.64
	0.66
	0.45
	0.63
	0.69
	0.41
	0.68
	0.69
	0.40
	0.68

	6
	0.72
	0.36
	0.71
	0.71
	0.36
	0.70
	0.78
	0.29
	0.77
	0.76
	0.31
	0.76

	7
	0.78
	0.29
	0.77
	0.76
	0.33
	0.74
	0.82
	0.24
	0.82
	0.81
	0.24
	0.81

	8
	0.74
	0.31
	0.74
	0.73
	0.39
	0.71
	0.81
	0.24
	0.80
	0.81
	0.24
	0.81

	9
	0.81
	0.22
	0.81
	0.81
	0.21
	0.81
	0.88
	0.14
	0.88
	0.87
	0.16
	0.87

	10
	0.87
	0.16
	0.87
	0.87
	0.16
	0.87
	0.94
	0.08
	0.94
	0.93
	0.09
	0.93

	11
	0.80
	0.22
	0.80
	0.80
	0.23
	0.80
	0.88
	0.14
	0.88
	0.87
	0.15
	0.87

	12
	0.80
	0.24
	0.80
	0.79
	0.25
	0.79
	0.87
	0.16
	0.87
	0.85
	0.17
	0.85



