Table 1 – Snow warning criteria for Portugal in July 2023.

	Warning
	Parameter
	Yellow
	Orange
	Red
	Unit
	Altitude

	Snow
	Snowfall with accumulation
	1 to 5
	6 to 15
	> 15
	cm
	< 1000m

	
	
	1 to 10
	11 to 30
	> 30
	cm
	between 1000 and 1600 m

	
	
	5 to 25
	26 to 50
	> 50
	cm
	> 1600 m



	Likely Impacts due to snow

	Yellow
	Orange
	Red

	Disturbance caused by snowfall with accumulation and possible icing (e.g. conditioned or restricted roads, damage to structures or trees, impaired local supplies).
	Moderate disturbance caused by snowfall with accumulation and possible icing (e.g. conditioned or restricted roads, damage to structures or trees, impaired local supplies).
	Severe disturbance caused by snowfall with accumulation and possible icing (e.g. restricted roads, damage to structures or trees, impaired local supplies).




Table 2 – Maximum snow depth (in cm) in four winter seasons (2019/2020 to 2022/2023) measured in five sites in Estrela: Torre (1993 m), CLN (1600 m), Penhas Douradas (1380 m), Valezim (1308 m) and Unhais da Serra (911 m). Measurements in Valezim and Unhais da Serra only started in 2020/2021 winter season.

	Winter season
	Torre
1993 m
(GNR)
	CLN
1600 m
(IP)
	Penhas Douradas
1380 m
(IPMA)
	Valezim
1308 m
 (ANEPC)
	Unhais da Serra
911 m
(ANEPC)

	2019/2020 
	50
	26
	12
	
	

	2020/2021 
	40
	20
	13
	8.5
	0.5

	2021/2022 
	36
	13
	10
	0
	no measurements

	2022/2023
	10
	5
	15
	9.5
	4




Table 3 – Snow depth measurements (in cm, in bold) and time of measurement (in UTC), between 16th and 21st January 2023 in 5 sites in Estrela: Torre (1993 m), CLN (1600 m), Penhas Douradas weather station (1380 m), Valezim (1308 m) and Unhais da Serra (911 m). Values higher than 5 cm in blue. 

	Day
	Torre
1993 m
(GNR)
	CLN
1600 m
(IP)
	Penhas Douradas
1380 m
(IPMA)
	Valezim
1308 m
 (ANEPC)
	Unhais da Serra
911 m
(ANEPC)

	
	Snow depth (cm)
	Time (UTC)
	Snow depth (cm)
	Time (UTC)
	Snow depth (cm)
	Time (UTC)
	Snow depth (cm)
	Time (UTC)
	Snow depth (cm)
	Time (UTC)

	16
	-
	-
	-
	-
	0
	9
	-
	-
	-
	-

	17
	4
	18
	0.5 -> 3
	8 - 23
	1
	9
	0
	10
	-
	-

	18
	4
	18
	4 -> 1
	0 - 23
	10
	9
	9.5
	10
	4
	9

	19
	-
	-
	1 -> 0.5
	0 - 23
	15
	10
	3
	10
	0
	9

	20
	3
	11
	0.5
	0 - 13
	4
	9
	0
	10
	-
	-

	21
	-
	-
	-
	-
	0.5
	9
	-
	-
	-
	-





Table 4 - Number of estimated snowfall events resulting in a non-zero amount of daily snow depth in the five measuring sites in Estrela during four winter seasons between 2019 and 2023. Events are different if there is an interruption with at least one day with no increase of snow depth. Total of events in each site for each winter season in bold blue. Measurements in Valezim and Unhais da Serra only started in the 2020/2021 winter season.

	Winter season
	Torre
1993 m
(GNR)
	CLN
1600 m
(IP)
	Penhas Douradas
1380 m
(IPMA)
	Valezim
1308 m
 (ANEPC)
	Unhais da Serra
911 m
(ANEPC)
	At least one location

	
	IE
	NIE
	TE
	IE
	NIE
	TE
	IE
	NIE
	TE
	IE
	NIE
	TE
	IE
	NIE
	TE
	IE
	NIE
	TE

	2019/2020
	5
	11
	16
	9
	0
	9
	6
	0
	6
	
	
	
	
	
	
	12
	5
	17

	2020/2021
	13
	5
	18
	10
	1
	11
	4
	2
	6
	3
	0
	3
	1
	0
	1
	14
	5
	19

	2021/2022
	11
	2
	13
	10
	0
	10
	6
	0
	6
	0
	0
	0
	0
	0
	0
	14
	1
	15

	2022/2023
	0
	4
	4
	5
	0
	5
	4
	0
	4
	2
	0
	2
	1
	0
	1
	6
	1
	7

	Total
	29
	22
	51
	34
	1
	35
	20
	2
	22
	5
	0
	5
	2
	0
	2
	46
	12
	58


IE = Identified Events; NIE = Non-Identified Events; TE = Total of Events

Table 5 – Evolution of accumulation thresholds (in cm) of the snow warning in Portugal. First column – warning and altitude levels. Second column - until 9 December 2019; third column - between 9 December 2019 and 26 July 2023; fourth column - after 26 July 2023. Dark blue – thresholds changed in 2019, with corresponding measurements after 2019. Light brown - thresholds changed in 2019, with no corresponding measurements after 2019. Dark green - thresholds unchanged in 2019. Light blue - thresholds changed in 2023.Light green - thresholds unchanged in 2023.    

	Yellow warning
	Before 9 Dec 20219
	9 Dec 2019 - 26 Jul 2023
	After 26 Jul 2023

	> 1600 m
	5 - 10
	1 - 25
	5 - 25 *

	1000 - 1600 m
	5 - 10
	1 - 10
	1 - 10

	< 1000 m
	1 - 5
	1 - 5
	1 - 5



	Orange warning
	Before 9 Dec 20219
	9 Dec 2019 - 26 Jul 2023
	After 26 Jul 2023

	> 1600 m
	11 - 100
	26 – 50
	26 - 50

	1000 - 1600 m
	11 - 100
	11 – 30
	11 - 30

	< 1000 m
	6 - 30
	6 – 15
	6 - 15



	Red warning
	Before 9 Dec 20219
	9 Dec 2019 - 26 Jul 2023
	After 26 Jul 2023

	> 1600 m
	> 100
	> 50
	> 50

	1000 - 1600 m
	> 100
	> 30
	> 30

	< 1000 m
	> 30
	> 15
	> 15



* 1 - 25, if there is snowfall, with strong wind, visibility ≤ 400 m and formation of ice













Table 6 - Number of estimated snowfall events (one or more consecutive days), with the amount of daily snow depth fitting the warning criteria (2023 revision) in the five measuring sites in Estrela during four winter seasons between 2019 and 2023. Events are different if there is an interruption with at least one day with no increase of snow depth. Measurements in Valezim and Unhais da Serra only started in 2020/2021 winter season.

	Winter season
	Torre
1993 m
(GNR)
	CLN
1600 m
(IP)
	Penhas Douradas
1380 m
(IPMA)
	Valezim
1308 m
 (ANEPC)
	Unhais da Serra
911 m
(ANEPC)
	At least one location - highest warning level

	
	Y
	O
	R
	Y
	O
	R
	Y
	O
	R
	Y
	O
	R
	Y
	O
	R
	Y
	O
	R

	2019/2020
	1
	1
	0
	4
	3
	0
	3
	1
	0
	
	
	
	
	
	
	5
	3
	0

	2020/2021
	8
	1
	0
	7
	3
	0
	3
	1
	0
	3
	0
	0
	0
	0
	0
	7
	3
	0

	2021/2022
	1
	1
	0
	7
	1
	0
	4
	0
	0
	0
	0
	0
	0
	0
	0
	6
	2
	0

	2022/2023
	0
	0
	0
	5
	0
	0
	1
	2
	0
	2
	0
	0
	1
	0
	0
	3
	2
	0

	Total
	10
	3
	0
	23
	7
	0
	11
	4
	0
	5
	0
	0
	1
	0
	0
	21
	10
	0


Y= Yellow warning; O = Orange warnings; R = Red warning


