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Supplementary materials

S1 Climate Analysis
S1.1 Rainfall
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Fig. S1 Frequency of rainfall during winter season with different aggregation scale and for different altitude. (a) below 1000m
and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e) between 1000m-
2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30, (i) above
2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (I) above 2000m and Sa=90.
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Fig. S2 Frequency of rainfall during spring season with different aggregation scale and for different altitude. (a) below 1000m

and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e) between 1000m-
2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30, (i) above
2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (I) above 2000m and Sa=90.
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Fig. S3 Frequency of rainfall during summer season with different aggregation scale and for different altitude. (a) below 1000m
and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e) between 1000m-
2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30, (i) above
2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (I) above 2000m and Sa=90.
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Fig. S4 Frequency of rainfall during autumn season with different aggregation scale and for different altitude. (a) below 1000m
and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e) between 1000m-
2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30, (i) above
2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (1) above 2000m and Sa=90.
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S1.2 Air mean temperature
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Fig. S5 Frequency of air mean temperature during winter season with different aggregation scale and for different altitude. (a)
below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e) between
1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30, (i)
above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (1) above 2000m and Sa=90.
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Fig. S6 Frequency of air mean temperature during spring season with different aggregation scale and for different altitude. (a)
below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e) between
1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30, (i)
above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (I) above 2000m and Sa=90.
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Fig. S7 Frequency of air mean temperature during summer season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e)
between 1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30,
(i) above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (1) above 2000m and Sa=90.
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Fig. S8 Frequency of air mean temperature during autumn season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e)
between 1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30,
(i) above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (1) above 2000m and Sa=90.
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S1.3 Temperature variation
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Fig. S9 Frequency of temperature variation during winter season with different aggregation scale and for different altitude. (a)

below 1000m and Sa=1, (b) between 1000m-2000m and Sa=1, (c) above 2000m and Sa=1, (d) below 1000m and Sa=3, (¢) between
1000m-2000m and Sa=3, (f) above 2000m and Sa=3, (g) below 1000m and Sa=6, (h) between 1000m-2000m and Sa=6, (i) above
2000m and Sa=6.
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Fig. S10 Frequency of temperature variation during spring season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=1, (b) between 1000m-2000m and Sa=1, (c) above 2000m and Sa=1, (d) below 1000m and Sa=3, (e)
between 1000m-2000m and Sa=3, (f) above 2000m and Sa=3, (g) below 1000m and Sa=6, (h) between 1000m-2000m and Sa=6,
(i) above 2000m and Sa=6.
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Fig. S11 Frequency of temperature variation during summer season with different aggregation scale and for different altitude.
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Fig. S12 Frequency of temperature variation during autumn season with different aggregation scale and for different altitude.
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(i) above 2000m and Sa=6.
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Fig. S13 Frequency of temperature amplitude during winter season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e)
between 1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30,
(i) above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (1) above 2000m and Sa=90.
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Fig. S14 Frequency of temperature amplitude during spring season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e)
between 1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30,
(i) above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (1) above 2000m and Sa=90.
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Fig. S15 Frequency of temperature amplitude during summer season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e)
between 1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30,

(i) above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (I) above 2000m and Sa=90.
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Fig. S16 Frequency of temperature amplitude during autumn season with different aggregation scale and for different altitude.
(a) below 1000m and Sa=0, (b) between 1000m-2000m and Sa=0, (c) above 2000m and Sa=0, (d) below 1000m and Sa=7, (e)
between 1000m-2000m and Sa=7, (f) above 2000m and Sa=7, (g) below 1000m and Sa=30, (h) between 1000m-2000m and Sa=30,
(i) above 2000m and Sa=30, (j) below 1000m and Sa=90, (k) between 1000m-2000m and Sa=90, (I) above 2000m and Sa=90.

16



S1.5 Freeze-thaw
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Fig. S17 Heatmaps of freeze-thaw frequency below 1000m: (a) winter; (b) spring; (c) summer and (d) autumn.
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Fig. S19 Heatmaps of freeze-thaw frequency above 2000m: (a) winter; (b) spring; (c) summer and (d) autumn.
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Fig. S21 Heatmaps of icing frequency between 1000-2000m: (a) winter; (b) spring; (¢c) summer and (d) autumn.
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105 Fig. S22 Heatmaps of icing frequency above 2000m: (a) winter; (b) spring; (c) summer and (d) autumn.



S2 Rockfalls and climate variables

S2.1 Rainfall
Rain
[mm]

Sa=0

Sa=7

Sa=30

Sa=90

0+10
10+20
20+30
30+40
40+50
50+60
60+70
70+80
80+90
90+100

0+25
25+50
50+75
75+100
100+125
125+150
150+175
175+200
200+225
225+250

0+30
30+60
60+90
90+120
120+150
150+180
180+210
210240
240+270
270+300

0+55
55-110

110-165
165-220
220275
275330
330-385
385-440
440495
495550

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.6%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%
0.0%
0.0%

1

0.6%
1.0%
0.0%
0.0%
27.3%
0.0%
0.0%
0.0%
0.0%

0.7%
0.1%
1.8%
1.5%
0.0%
4.8%
0.0%
0.0%

1.2%
0.9%
0.5%
0.7%
0.6%
0.9%
0.0%
0.0%
0.0%
0.0%

2.2%
1.4%
0.8%
1.1%
0.9%
0.6%
0.1%
0.2%
0.5%
0.0%

2

<1000m

0.9% 4.5%
1.0% 3.3%
0.0% 6.7%
0.0% 7.3%
0.0% 5.3%
0.0% 9.1%
0.0% 0.0%
0.0% 0.0%
11%  4.6%
0.4%  2.4%
0.0% 2.5%
2.3% 13.4%
0.0% 11.2%
0.0% 16.7%
0.0% 13.3%
0.0% 7.7%
0.0% 0.0%

- 0.0%
1.0% 9.8%
23% 5.1%
0.7% 3.3%
0.4%  3.0%
0.4% 4.3%
0.0% 1.1%
0.6% 1.7%
0.0% 5.6%
13% 7.9%
0.0% 11.4%
0.0% 10.8%
41%  2.6%
0.8% 5.4%
05% 6.3%
02% 3.7%
0.9% 1.9%
0.5% 0.9%
0.6% 3.8%
0.7% 1.5%
0.8% 2.6%

3 4

4.2%
5.5%
3.8%
5.7%
7.1%
25.0%
0.0%
0.0%
0.0%
0.0%

4.0%
3.0%
5.6%
9.8%
4.5%
7.4%

26.7%

11.1%
0.0%
0.0%

4.4%
7.2%
3.0%
2.2%
1.5%
3.7%
3.5%
4.7%
7.8%
27.6%

0.0%
3.9%
2.6%
2.7%
2.3%
3.1%
0.8%
3.4%
4.7%
6.2%

5

1000-2000m

0.1%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.2%
0.0%
0.0%
0.0%
4.8%
0.0%
0.0%

0.2%
0.2%
0.0%
0.2%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.2%
0.1%
0.0%
0.0%
6.7%

2

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.3%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.4%
0.2%
0.2%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%

3

1.3%
0.5%
4.4%
0.0%
10.5%
0.0%
0.0%
0.0%

1.2%
0.8%
0.8%
2.8%
8.2%
6.7%
0.0%
0.0%
0.0%
0.0%

1.4%
0.7%
0.9%
0.9%
2.1%
1.4%
0.8%
3.3%
3.2%
0.0%

2.7%
0.0%
0.5%
0.7%
2.4%
0.7%
0.5%
1.1%
0.0%
4.3%

4

1.0%
1.6%
3.8%
2.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.9%
1.0%
1.3%
2.1%
3.0%
3.7%
13.3%
0.0%
0.0%
0.0%

0.6%
1.7%
0.9%
1.0%
0.0%
1.7%
0.5%
0.8%
2.0%
3.4%

10.0%
0.8%
1.5%
0.0%
0.8%
0.5%
0.6%
0.6%
1.5%
0.6%

5

>2000m

0.0% -
0.0% -
0.0% -

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3 4

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.8%
0.0%
0.4%
0.0%
0.2%
0.0%
0.2%
0.0%
0.0%

5

P(R|M)

~-10%

100%

20



110

Rain

[mm]

Sa=0

Sa=7

Sa=30

Sa=90

b)

0+5
5+10
10+15
15+20
20+25
25+30
30+35
35+40
40+45
45+50

0+15
15+30
30+45
45+60
60+75
75+90
90+105
105+120
120+135
135+150

0+20
20+40
40+60
60+80
80+100
100+120
120+140
140+160
160+180
180+200

0+45
45+90
90+135
135+180
180+225
225+270
270+315
315+360
360+405
405+450

0.1%
0.0%
0.0%
0.0%
1.8%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.0%
0.0%
0.0%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.4%
0.0%
0.0%
0.4%
0.2%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.4%
0.3%
0.0%
0.2%
0.2%
0.0%
0.0%

1

0.5%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.7%
0.2%
0.4%
21%
1.2%
1.5%
0.0%
0.0%
0.0%

0.0%
0.9%
0.2%
0.2%
0.0%
0.5%
1.1%
0.3%
0.0%
0.0%

0.7%
0.7%
0.7%
0.4%
0.6%
0.7%
0.5%
0.2%
0.0%

2

<1000m

0.8%
1.6%
1.5%
3.3%
5.6%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
0.9%
22%
0.8%
2.1%
3.0%
0.0%
0.0%
6.7%
0.0%

0.6%
0.3%
0.8%
1.8%
1.4%
0.9%
0.9%
1.7%
2.5%
0.8%

0.0%
1.6%
2.1%
2.6%
2.0%
1.4%
0.7%
0.2%
0.0%
0.0%

3

3.4%
5.9%
9.2%
4.9%
0.0%
8.3%
3.6%
7.7%
8.3%
0.0%

2.6%
4.4%
5.1%
4.4%
6.0%
6.0%
7.8%
6.7%
0.0%
0.0%

2.2%
4.4%
5.3%
4.4%
4.6%
4.0%
3.4%
3.8%
5.5%
3.3%

25.0%
3.9%
11.7%
10.0%

9.8%
5.3%
2.5%
3.1%
0.7%
2.8%

4

4.3%
6.9%
3.8%
6.3%
4.3%
0.0%
42%
9.1%
14.3%
0.0%

3.7%
4.3%
4.6%
8.5%
2.5%
5.3%
5.4%
7.9%
17.6%
14.3%

2.1%
3.7%
9.3%
5.4%
4.6%
3.4%
6.2%
4.8%
3.0%
3.8%

7.8%
6.3%
12.2%

11.0%
10.6%
4.7%
1.8%
1.6%
1.1%

5

0.1%
0.0%
0.0%
1.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.1%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.2%
0.0%
0.2%
0.0%
0.0%
0.3%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%

1

1000-2000m

0.2%
0.0%
0.0%
1.5%
0.0%
0.0%
0.0%
0.0%
14.3%
0.0%

0.1%
0.0%
0.4%
0.7%
0.7%
0.0%
1.5%
0.0%
0.0%
0.0%

0.0%
0.0%
0.5%
0.0%
0.0%
0.2%
0.4%
0.3%
0.0%
0.0%

0.0%
0.0%
0.2%
0.2%
0.2%
0.5%
0.0%
0.3%
0.3%

2

0.5%
0.3%
1.5%
0.0%
2.8%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
0.2%
0.7%
0.4%
0.7%
1.0%
0.0%
0.0%
6.7%
0.0%

1.5%
0.0%
0.0%
0.5%
0.5%
0.5%
0.3%
0.4%
2.5%
0.8%

1.9%
0.5%
2.5%
0.4%
1.4%
0.6%
0.7%
0.0%
0.0%
0.0%

3

2.3%
3.4%
2.3%
37%
1.9%
5.6%
0.0%
0.0%
0.0%
0.0%

1.4%
3.0%
2.7%
4.8%
22%
2.0%
9.4%
5.0%
0.0%
0.0%

3.0%
1.2%
2.8%
1.9%
2.7%
3.2%
1.8%
2.4%
4.1%
3.3%

12.5%
2.4%
7.4%
5.0%
6.3%
3.6%
1.7%
1.6%
1.0%
1.9%

4

2.7%
8.0%
1.3%
2.1%
4.3%
6.1%
4.2%

27.3%

14.3%

14.3%

2.4%
2.5%
3.8%
6.0%
2.0%
4.3%
8.1%
10.5%
23.5%
71%

0.5%
4.0%
3.4%
3.5%
3.3%
4.1%
4.8%
3.1%
3.0%
1.5%

7.8%
3.8%
5.5%
7.9%
7.3%
3.4%
2.8%
0.6%
1.4%

5

>2000m

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.4%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%

3

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.1%
0.2%
0.0%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.3%
0.4%
0.0%
0.0%
0.3%
0.0%
0.0%

0.0%
0.0%
0.0%
0.4%
0.4%
0.0%
0.4%
0.0%
0.0%
0.3%

4

0.2%

1.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%
14.3%
0.0%

0.1%
0.8%
0.2%
0.3%
0.5%
1.1%
0.0%
2.6%
0.0%
0.0%

0.0%
0.3%
0.3%
0.3%
0.2%
0.6%
0.2%
0.3%
0.4%
0.0%

0.0%
0.6%
0.6%
0.8%
1.3%
0.2%
0.0%
0.2%
0.3%

5

P(

R|M)

£10%

0%

—100%

lt
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Rain

[mm]

Sa=0

Sa=7

Sa=30

Sa=90

0+6
6+12
12+18
18+24
24+30
30+36
36+42
42+48
48+54
54+60

0+13
13+26
26+39
39+52
52+65
65+78
78+91
91+104
104+117
117+130

0+30
30+60
60+90
90+120
120+150
150+180
180+210
210+240
240+270
270+300

0+70
70+140
140+210
210+280
280+350
350+420
420+490
490+560
560+630
630+700

0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
14.3%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.8%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

1

1000-2000m

0.2%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.7%
0.0%
0.0%
0.0%
0.9%
1.6%
1.7%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.9%
0.9%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.2%
0.3%
1.6%
0.0%

2

0.5%
0.7%
1.0%
0.0%

3.1%
5.3%
0.0%
0.0%
0.0%
0.0%

0.2%
0.7%
0.6%
0.8%
0.6%
1.7%
3.8%
0.0%
0.0%
0.0%

0.0%
0.5%
1.0%
0.4%
1.2%
0.5%
0.0%
1.0%
0.0%
0.0%

0.0%
0.0%
0.3%
0.6%
0.5%
1.5%
0.4%
0.0%
0.0%
0.0%

3

2.0%
4.1%
4.8%
3.8%

11.1%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
2.8%
2.7%
4.2%
9.4%
8.3%
1.3%
0.0%
0.0%
2.9%

0.0%
1.3%
2.1%
1.8%
2.8%
5.7%
7.5%
5.6%
3.2%
0.0%

0.0%
0.0%
0.0%
1.9%
3.9%
3.3%
3.5%
5.6%
0.0%
0.0%

4

2.3%
4.3%
4.2%
7.4%

2.4%
7.7%
0.0%
0.0%
0.0%
0.0%

0.7%
4.1%
2.9%
4.0%
3.6%
7.6%
5.0%
3.1%
5.6%
0.0%

0.0%
0.2%
2.1%
3.7%
4.9%
2.5%
3.5%
8.7%
3.9%
0.0%

0.0%
0.0%
0.0%
1.2%
4.0%
5.1%
4.1%
1.0%
0.0%
0.0%

5

0.1%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.1%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.2%
0.0%
0.0%
0.3%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.3%
0.0%

2

>2000m

0.2%
0.0%
0.0%
0.0%

3.1%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.1%
0.0%
0.8%
0.6%
0.0%
1.3%
3.3%
0.0%
0.0%

0.0%
0.0%
0.2%
0.3%
0.4%
0.0%
0.6%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.4%
0.3%
0.3%
0.0%
0.0%
0.0%
0.0%

3

0.6%
0.7%
2.4%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
1.0%
0.7%
1.2%
1.5%
0.7%
1.3%
0.0%
0.0%
0.0%

0.0%
0.0%
0.9%
0.4%
1.3%
1.1%
0.8%
1.1%
0.0%
0.0%

0.0%
0.0%
0.0%
0.8%
0.9%
0.8%
1.2%
0.6%
0.0%
0.0%

4

P(RIM)

~10%

_100%

22



Rain <1000m 1000-2000m >2000m

[mm] P(R|M)
0+4.5 0.1% 02% 09% 23% 24%  0.1% 0.1% 05% 1.8% 21% - - 01% 02% 0.5% -100%
4.5:9 0.3% 0.0% 12% 2.6% 23%  0.0% 0.3% 0.3% 2.9% 1.3% - - 0.0% 03% 0.3% -
9:13.5 0.0% 0.0% 2.0% 5.4% 85%  0.0% 0.0% 2.0% 2.3% 2.8% - - 00% 16% 0.0%
13.5:18  0.0% 0.0% 1.8% 9.3% 89%  0.0% 0.0% 1.8% 4.7% 5.9% - - 00% 00% 1.0%
Sa=0 18:225 0.0% 0.0% 2.0% 9.7% 9.4%  0.0% 0.0% 2.0% 6.5% 7.5% - - 0.0% 16% 0.0% “10%
225:27  0.0% 2.2% 4.0% 4.0% 7.3%  0.0% 0.0% 0.0% 8.0% 0.0% - - 0.0% 00% 0.0%
27:315  0.0% 0.0% 9.1% 16.7% 17.4%  0.0% 0.0% 0.0% 25.0% 17.4% - - 00% 00% 0.0%
31.5:36  0.0% 0.0% 0.0%  31.6% 26.3%  0.0% 0.0% 13.3% 10.5% 15.8% - - 0.0% 00% 0.0%
36:40.5  0.0% 0.0% 40.0% 8.3% 10.0%  0.0% 0.0% 0.0% 8.3% 10.0% - - 00% 00% 0.0%
40.5+45  0.0% 0.0% 14.3% 18.2% 16.7%  0.0% 0.0% 0.0% 9.1% 0.0% - - 00% 00% 00% | | 0%
025 0.0% 0.1% 06% 1.3% 1.4%  0.1% 0.0% 0.3% 1.1% 1.2% - - 01% 03% 0.3%
25:50 0.1% 0.2% 05% 3.2% 2.8%  0.0% 0.1% 0.5% 2.0% 2.3% - - 00% 05% 0.8%
5075 0.3% 0.6% 17% 4.2% 6.4%  0.0% 0.0% 0.3% 4.7% 3.8% - - 00% 00% 0.7%
75:100  0.7% 0.0% 4.6% 7.7% 105%  0.7% 0.0% 54% 3.5% 7.7% - - 08% 00% 07%
Sa=7 100:125 1.5% 1.6% 14.3% 11.2% 10.4%  0.0% 0.0% 0.0% 7.1% 9.0% - - 00% 00% 0.0%
125:150  0.0% 0.0% 10.5% 0.0% 4.8% 10.5% 13.3% 11.1% - - 00% 3.3% 0.0%
150+175  0.0% 0.0% 15.0% | 0.0% 0.0% 0.0% 20.0% 6.7% - - 0.0% 00% 0.0%
175:200  0.0% 0.0% |40.0% 0.0% 0.0% [40.0% 30.8% 11.1% - - 00% 00% 0.0%
200:225 0.0% - 25.0% 0.0% - 0.0% '50.0% 50.0% - - 0.0% 00% 0.0%
225250 - - - - - - [B38% 0.0% - - - 16.7% 0.0%
032 0.0% 0.2% 03% 0.3% 1.3%  0.0% 0.2% 0.0% 0.3% 0.3% - - 0.0% 00% 0.0%
32:64 0.0% 0.2% 03% 2.1% 0.8%  0.2% 0.0% 0.1% 0.6% 0.6% - - 00% 04% 0.0%
64:96 0.0% 0.0% 03% 1.3% 1.8%  0.0% 0.0% 0.0% 0.9% 1.5% - - 00% 03% 0.5%
96:128  0.1% 0.4% 04% 3.0% 0.9%  0.1% 0.0% 03% 26% 1.5% - - 0.0% 03% 0.1%
Sa=30 128:160 0.3% 0.0% 1.7% 3.2% 3.3%  0.0% 0.0% 1.4% 2.9% 2.0% - - 02% 06% 12%
160+192 0.4% 0.8% 2.7% 1.8% 9.7%  0.0% 0.8% 1.6% 3.2% 5.8% - - 00% 00% 1.5%
192+224  0.0% 0.9% 4.7% 9.8% 3.4%  0.6% 0.0% 3.9% 5.4% 1.7% - - 08% 00% 0.6%
224256 0.0% 0.0% 5.5% 9.4% 7.8%  0.0% 0.0% 2.7% 7.8% 56% - - 09% 0.0% 0.0%
256288  0.0% 0.0% 8.3% 16.2% 16.7%  0.0% 0.0% 4.2% 9.5% 8.3% - - 0.0% 14% 0.0%
288320 0.0% 0.0% 27.3% 12.8% 17.8%  0.0% 0.0% 9.1% 12.8% 22.2% - - 0.0% 0.0% 0.0%
060 0.0% 0.0% 00% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 00% 0.0%
60:120  0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% - - 00% 00% 0.0%
120+180  0.0% 0.0% 0.3% 0.0% 0.0%  0.0% 0.2% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%
180+240 0.0% 0.2% 02% 0.3% 0.0%  0.2% 0.0% 0.0% 0.3% 0.0% - - 0.0% 03% 0.0%
Sa=90 240300 0.1% 0.3% 07% 1.8% 1.6% 0.0% 0.0% 0.2% 0.4% 0.9% - - 0.0% 04% 0.2%
300:360 0.1% 0.0% 09% 2.9% 3.7%  0.0% 0.0% 03% 2.9% 2.3% - - 02% 04% 1.1%
360:420 0.0% 0.3% 1.7% 59% 3.5%  0.2% 0.0% 13% 4.2% 2.7% - - 02% 00% 1.0%
420+480 0.3% 0.3% 4.1% 6.9% 7.1%  0.0% 0.3% 2.9% 7.2% 4.3% - - 04% 1.0% 02%
480540 0.9% 4.9% 45% 7.7% 7.9%  0.0% 2.4% 3.8% 7.1% 7.0% - - 00% 06% 05%
540:600 0.0% - 11.3% 1.6% 124% 0.0% - 1.9% 0.8% 10.3% - - 00% 00% 0.0%
d) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Fig. S23 Conditional probability, P(R|M), calculated with Bayesian’s method of rainfalls with different aggregation scales Sa
115 (0, 7, 30, 90) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979; 2=1980-1989; 3=1990-
1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (c) summer (d) autumn.
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S2.2 Air mean temperature

Sa=0

Sa=7

Sa=30

Sa=90

T[°C]

11+85
8.5+-6
6+35
3.5+-1
1+15
1.5+4
4:6.5
6.5+9
9:11.5
11.5:14

11+85
8.5+-6
6+35
3.5+-1
1+15
1.5+4
4:6.5
6.5+9
9:11.5
11.5:14

-11+-8.5
-8.5+-6
-6+-3.5
-3.5+-1
-1+1.5
1.5+4
4+6.5
6.5+9
9+11.5
11.5+14

11+85
8.5+-6
6+3.5
-3.5+-1
1+15
1544
4:6.5
6.5+9
9:+11.5
11.5:14

0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

1

0.0%
4.8%
0.0%
2.7%
2.2%
0.9%
1.0%
0.0%
0.0%
0.0%

0.0%
0.0%
3.6%
1.7%
2.1%
1.6%
0.0%
0.0%
0.0%
0.0%

11.1%
2.9%
1.3%
1.5%
0.0%
0.0%
0.0%
0.0%

2.3%
1.8%
1.1%
0.5%
0.6%
0.0%
0.0%

2

<1000m

0.0%
0.0%
2.9%
2.0%
1.6%
3.3%
0.6%
0.3%
0.0%
0.0%

0.0%
3.1%
3.3%
2.9%
1.5%
0.3%
0.0%
0.0%
0.0%

10.0%
5.7%
3.1%
0.0%
0.0%
0.0%
0.0%
0.0%

10.5%
2.2%
1.2%
1.3%
0.5%
0.0%
0.0%

3

0.0%
0.0%
17.0%
11.0%
14.5%
13.4%
3.6%
0.3%
0.0%
0.0%

0.0%
9.8%
11.7%
19.6%
11.0%
2.0%
0.0%
0.0%
0.0%

0.0%
17.5%
18.9%

6.7%

2.9%

0.0%

0.0%

0.0%

14.3%
12.9%
8.8%
6.6%
5.1%
1.7%
0.0%

4

0.0%
4.2%
6.7%
16.0%
12.5%
14.0%
3.3%
0.0%
0.0%
0.0%

11.1%
7.0%
13.6%
17.3%
11.9%
1.8%
0.0%
0.0%
0.0%

0.0%
19.6%
16.9%

7.6%

1.0%

0.5%

0.0%

0.0%

0.0%
9.6%
9.5%
6.9%
3.9%
1.1%
0.0%

5

1000-2000m

0.0%
0.0%
0.0%
0.7%
0.2%
0.4%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
1.2%
0.0%
0.6%
0.2%
0.0%
0.0%
0.0%
0.0%

0.0%
0.4%
0.3%
0.6%
0.0%
0.0%
0.0%
0.0%

0.0%
0.2%
0.0%
0.5%
0.3%
0.0%
0.0%

2

0.0%
0.0%
0.0%
0.4%
0.5%
0.0%
0.3%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.4%
0.3%
0.0%
0.3%
0.0%
0.0%

0.0%
0.9%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.5%
0.2%
0.0%
0.0%
0.0%
0.0%

3

0.0%
0.0%
4.3%
2.6%
3.3%
4.2%
2.5%
0.3%
0.0%
0.0%

0.0%
0.0%
2.3%
5.3%
4.1%
1.5%
0.0%
0.0%
0.0%

0.0%
0.5%
5.9%
3.4%
1.7%
0.0%
0.0%
0.0%

0.0%
3.8%
1.7%
2.0%
3.3%
1.2%
0.0%

4

0.0%
0.0%
0.0%
2.3%
3.6%
3.6%
1.9%
0.0%
0.2%
0.0%

0.0%
1.8%
1.4%
3.6%
4.6%
0.9%
0.0%
0.0%
0.0%

7.7%
2.8%
4.7%
2.2%
0.7%
0.2%
0.0%
0.0%

0.0%
3.1%
2.7%
1.7%
0.6%
0.9%
0.0%

5

>2000m

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%
0.0%
0.0%

0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.0%
0.0%
1.3%
0.0%
0.3%
0.2%
0.3%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.3%
0.7%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.2%
0.7%
0.0%
0.0%
0.0%
0.0%

0.0%
0.2%
0.0%
0.2%
0.6%
0.0%
0.0%

5

P(

R|M)

L10%

L 0%

—100%
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Sa=0

Sa=7

Sa=30

Sa=90

b)

T[°C]

-7+-3.8
-3.8+-0.6
-0.6+2.6
2.6+5.8
5.8+9
9+12.2
12.2+15.4
15.4+18.6
18.6+21.8
21.8+25

-7+-3.8
-3.8+-0.6
-0.6+2.6
2.6+5.8
5.8+9
9+12.2
12.2+15.4
15.4+18.6
18.6+21.8
21.8+25

-7+-3.8
-3.8+-0.6
-0.6+2.6
2.6+5.8
5.8+9
9+12.2
12.2+15.4
15.4+18.6
18.6+21.8
21.8+25

-7+-3.8
-3.8+-0.6
-0.6+2.6
2.6+5.8
5.8+9
9+12.2
12.2+15.4
15.4+18.6
18.6+21.8
21.8+25

1.3%
0.3%
0.0%
0.2%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%

1.7%
0.3%
0.1%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%

0.0%
0.6%
0.1%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%

3.3%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%

0.0%
0.5%
0.2%
0.8%
1.6%
0.0%
0.4%
0.0%
0.0%
0.0%

0.0%
0.3%
0.3%
0.5%
2.0%
0.2%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.7%
0.7%
1.4%
0.3%
0.2%
0.0%
0.0%

1.1%
0.8%
1.4%
0.2%
0.0%
0.0%
0.0%

<1000m

0.0%
0.0%
0.4%
2.1%
2.4%
2.4%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.3%
2.4%
3.0%
1.6%
0.4%
0.0%
0.0%

0.0%
0.0%
0.6%
2.4%
3.1%
1.4%
0.0%
0.0%
0.0%

0.9%
2.2%
2.5%
1.1%
0.0%
0.0%
0.0%

1.2%
0.7%
1.9%
7.9%
11.5%
6.3%
1.6%
0.4%
0.3%
0.0%

2.2%
0.9%
2.0%
6.1%
14.7%
5.1%
2.3%
0.2%
0.0%
0.0%

1.6%
4.4%
10.0%
11.0%
2.6%
0.8%
0.0%
0.0%

13.0%
10.1%
7.9%
3.2%
0.2%
0.0%
0.0%
0.0%

4

0.0%
0.7%
3.6%
7.2%
8.8%
7.5%
5.7%
1.5%
0.0%
0.0%

0.0%
0.0%
3.7%
8.9%
8.5%
8.3%
5.0%
0.6%
0.0%
0.0%

0.0%
3.0%
5.8%
7.7%
8.1%
8.9%
1.7%
0.0%
0.0%

17.2%
9.4%
9.4%
8.3%
0.4%
0.0%
0.0%
0.0%

5

0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.3%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%

0.0%
0.3%
0.1%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%

1.1%
0.1%
0.2%
0.0%
0.0%
0.0%
0.0%

1000-2000m

0.0%
0.0%
0.2%
0.2%
0.9%
0.5%
0.0%
0.0%
0.0%
0.0%

0.0%
0.3%
0.0%
0.2%
1.4%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.3%
0.1%
0.7%
0.7%
0.0%
0.0%
0.0%
0.0%

0.4%
0.5%
0.8%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.5%
0.4%
1.5%
1.2%
0.2%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
1.3%
1.4%
1.2%
0.4%
0.0%
0.0%

0.0%
0.0%
0.2%
1.8%
1.5%
0.9%
0.0%
0.0%
0.0%

0.0%
1.0%
1.5%
0.6%
0.0%
0.0%
0.0%

0.0%
0.0%
0.8%
4.1%
7.0%
3.6%
2.3%
1.1%
0.3%
0.0%

0.0%
0.6%
0.4%
3.7%
8.3%
4.1%
2.3%
0.2%
0.0%
0.0%

1.3%
1.8%
6.8%
4.9%
3.7%
0.8%
0.0%
0.0%

0.0%
0.0%
0.4%
4.3%
9.5%
6.7%
3.3%
1.3%
0.0%
0.0%

0.0%
0.0%
0.4%
4.2%
9.6%
7.9%
3.2%
0.6%
0.0%
0.0%

0.0%
0.0%
2.1%
6.3%
7.9%
7.5%
1.4%
0.0%
0.0%

0.0%
6.1%
7.3%
7.5%
0.4%
0.0%
0.0%
0.0%

5

>2000m

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%

3

0.0%
0.0%
0.0%
0.0%
0.0%
0.7%
0.0%
0.4%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.7%
0.4%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.5%
0.4%
0.0%
0.0%

0.0%
0.2%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%

4

0.0%
0.0%
0.2%
0.2%
0.5%
0.8%
0.6%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.9%
0.6%
0.8%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
1.3%
0.2%
1.2%
0.0%
0.0%
0.0%

0.0%
0.7%
0.6%
0.8%
0.0%
0.0%
0.0%
0.0%

5

P(

RIM)

£10%

L 0%

—100%
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120

Sa=0

Sa=7

Sa=30

Sa=90

0.0%
0.0%
0.0%
0.6%
1.4%
3.0%
3.1%
4.7%

0.0%
0.0%
0.0%
0.2%
1.8%
3.7%
2.5%
0.0%

0.0%
0.0%
0.0%
0.0%
3.1%
3.0%
0.9%

<1000m

0.0%
0.0%
0.0%
1.7%
5.8%
9.8%
9.0%
8.9%
16.7%

0.0%
0.0%
0.0%
0.0%
3.7%
10.1%
12.3%
7.9%

0.0%
0.0%
0.0%
1.0%
7.0%
9.0%
8.2%
7.8%
0.0%

0.0%
0.0%
0.0%
0.2%
5.6%
9.0%
10.1%
11.3%

0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%

1000-2000m

0.0%
0.0%
0.0%
0.3%
0.6%
0.4%
1.1%
0.0%
0.0%

0.0%
0.0%
0.0%
0.5%
0.0%
0.5%
1.6%
0.0%

0.0%
0.0%
0.0%
0.0%
0.6%
0.6%
1.1%

0.0%
0.0%
0.0%
0.4%
1.4%
1.5%
1.4%
2.3%

0.0%
0.0%
0.0%
0.0%
1.4%
1.5%
1.8%
5.9%

0.0%
0.0%
0.0%
0.0%
1.7%
0.9%
2.7%

0.0%
0.0%
0.7%
1.3%
1.0%
0.8%
0.0%

0.0%
0.0%
0.0%
0.7%
4.5%
6.7%
7.4%
5.0%
0.0%

0.0%
0.0%
0.0%
0.0%
2.6%
8.1%
8.7%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
4.7%
6.4%
7.4%
4.3%

0.0%
0.0%
1.2%
5.3%
5.0%
4.3%
1.0%

>2000m

0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.4%
0.0%
0.0%

0.0%
0.3%
0.0%
0.0%
0.0%
0.0%
0.4%
0.0%

0.0%
0.3%
0.0%
0.0%
0.0%
0.2%
0.0%

0.0%
0.0%
0.0%
0.2%
0.5%
0.4%
0.3%
0.0%

0.0%
0.0%
0.0%
0.2%
0.4%
0.7%
0.0%
0.0%

0.0%
0.0%
0.0%
0.3%
0.4%
0.6%
0.0%

0.0%
0.0%
0.2%
0.2%
0.2%
0.4%
0.0%

0.0%
0.0%
0.0%
0.2%
0.6%
1.3%
3.2%
1.0%
0.0%

0.0%
0.0%
0.0%
0.3%
0.2%
2.0%
2.0%
4.8%
0.0%

0.0%
0.0%
0.0%
0.0%
0.9%
1.4%
2.9%
0.0%

0.0%
0.0%
0.5%
1.0%
0.8%
1.6%
0.0%

P(

RIM)

£10%

L 0%

—100%
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125

-8+-4.8 0.0%
48+16  0.0%

1616  0.0%
1.6+4.8 0.5%
Sa=0 488 0.2%

8+11.2 0.0%
11.2+14.4  0.0%
14.4+176  0.0%
17.6+20.8  0.0%
20.8+24 0.0%

-8+-4.8 0.0%
48+16  0.0%

1616  0.0%
1.6+4.8 0.6%
Sa=7 488 0.2%

8+11.2 0.0%
11.2+14.4  0.0%
14.4+176  0.0%
17.6+20.8  0.0%
20.8+24 0.0%

-8+4.8 -
48+16 0.0%
16+1.6  0.0%
1.6+4.8 0.0%
Sa=30 4.8:8 0.6%

8+11.2 0.2%
11.2+14.4  0.0%
14.4+17.6  0.0%
17.6+20.8  0.0%

20.8+24 -
-8+4.8 -
4.8+1.6 )
16+1.6  0.0%
1.6+4.8 0.0%

Sa=90 4.8-8 0.0%

8+11.2 0.6%
11.2+14.4  02%
14.4-176  0.0%

d) 1

0.0%
0.0%
0.6%
0.2%
0.5%
0.4%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.6%
0.5%
0.2%
0.5%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.5%
0.7%
0.2%
0.3%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.4%
0.6%
0.4%
0.0%

2

<1000m

0.0%
0.4%
0.7%
1.4%
1.6%
2.9%
1.2%
1.0%
0.0%
0.0%

0.0%
0.0%
0.5%
1.1%
1.6%
3.3%
1.8%
0.8%
0.0%
0.0%

0.0%
0.0%
0.8%
1.5%
3.8%
1.5%
1.3%
0.7%

0.0%
0.0%
0.0%
0.0%
1.5%
2.2%
2.9%
8.3%

3

0.0%
0.9%
0.9%
4.6%
5.3%
8.2%
4.3%
1.4%
0.7%
0.0%

0.0%
0.4%
0.4%
5.3%
4.9%
7.4%
4.3%
2.7%
0.2%
0.0%

0.0%
0.0%
2.3%
6.2%
6.9%
5.6%
3.4%
1.0%
0.0%

0.0%
0.0%
0.0%
0.0%
6.6%
6.4%
5.3%
8.1%

4

0.0%
1.0%
1.9%
5.1%
6.8%
5.5%
4.7%
1.9%
0.2%
0.0%

0.0%
0.0%
0.4%
4.7%
6.4%
6.2%
5.3%
2.4%
0.7%
0.0%

0.0%
0.0%
1.3%
6.8%
8.1%
4.8%
3.2%
1.9%
0.0%

0.0%
0.0%
0.0%
5.3%
8.0%
6.2%
6.1%

5

0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.0%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.4%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.2%
0.1%
0.0%

0.0%
0.0%
0.0%
0.0%
0.4%
0.1%

1

1000-2000m

0.0%
0.0%
0.0%
0.0%
0.3%
0.0%
0.2%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.5%
0.0%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.1%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.0%

2

0.0%
0.4%
0.4%
1.0%
0.7%
1.9%
0.4%
0.2%
0.0%
0.0%

0.0%
0.0%
0.5%
0.6%
1.2%
1.4%
0.6%
0.4%
0.0%
0.0%

0.0%
0.0%
0.4%
1.7%
1.1%
0.9%
0.5%
0.0%

0.0%
0.0%
0.0%
0.0%
1.2%
1.4%
1.3%
0.0%

3

0.0%
0.4%
0.7%
2.5%
4.7%
5.6%
2.5%
2.4%
0.5%
0.0%

0.0%
0.0%
0.4%
1.7%
5.2%
4.9%
3.6%
2.1%
1.0%
0.0%

0.0%
0.0%
0.8%
3.9%
5.7%
3.1%
4.2%
0.5%
0.0%

0.0%
0.0%
0.0%
0.0%
4.1%
4.1%
4.3%
7.0%

4

0.0%
1.0%
1.0%
4.0%
4.8%
3.7%
2.9%
1.7%
0.2%
0.0%

0.0%
0.0%
0.2%
3.1%
6.6%

4.0%
2.2%
2.0%
0.7%
0.0%

0.0%
0.0%
0.8%
5.6%
5.5%
3.6%
2.0%
1.1%
0.0%

0.0%
0.0%
0.0%
3.0%
6.1%
4.1%
5.4%

5

2

>2000m

0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.0%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.3%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.3%
0.0%

3

0.0%
0.0%
0.0%
0.2%
0.2%

1.4%
0.6%
0.2%
0.0%
0.0%

0.0%
0.0%
0.2%
0.0%
0.4%
0.7%
1.0%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.4%
0.5%
1.1%
0.5%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.2%
0.4%
0.8%
1.1%

4

0.0%
0.0%
0.2%
0.2%
0.0%
0.4%
1.8%
0.6%
0.2%
0.0%

0.0%
0.0%
0.0%
0.2%
0.2%
0.8%
1.2%
1.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.6%
1.4%
1.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.4%
1.1%
2.2%

5

P(

R|M)

=10%

L 0%

—100%

Fig. S24 Conditional probability, P(R|M), calculated with Bayesian’s method of mean temperatures with different aggregation
scales Sa (0, 7, 30, 90) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979; 2=1980-1989;

3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (c) summer (d) autumn.
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Sa=1

Sa=3

Sa=6

AT (°C)

-10+-8
-8+-6
-6+-4

0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

0.0%
0.9%
0.7%
0.6%
1.4%
0.0%

0.0%
0.0%
1.1%
0.6%
0.5%
0.5%
1.2%
1.3%
0.0%
0.0%

0.0%
0.0%
1.4%
0.6%
0.4%
0.5%
0.7%
1.8%
1.1%
5.9%

2

0.0%
0.0%
1.0%
0.9%
1.2%
0.0%

0.0%
0.0%
0.5%
0.4%
0.8%
1.1%
1.2%
1.0%
0.0%
0.0%

0.0%
0.9%
1.0%
0.7%
0.5%
0.8%
0.7%
1.8%
2.9%
2.4%

3

<1000m

4.2%
5.3%
5.4%
3.6%
4.7%
0.0%

0.0%
3.0%
5.6%
4.8%
4.5%
4.8%
3.6%
3.3%
14.8%
20.0%

3.3%
4.3%
4.6%
4.8%
3.7%
4.6%
4.5%
5.1%
3.5%
4.2%

4

0.0%
0.0%
2.2%
6.2%
4.9%
3.6%
3.5%
5.3%
0.0%

0.0%
2.4%
3.6%
4.5%
5.0%
4.1%
3.6%
4.8%
6.3%
0.0%

1.9%
0.9%
3.4%
3.6%
4.3%
4.1%
6.5%
3.5%
4.5%
9.7%

5

1000-2000m

0.0%
0.0%
0.3%
0.0%
0.7%
0.0%

0.0%
0.0%
0.0%
0.4%
0.1%
0.1%
0.2%
0.0%
0.0%
0.0%

0.0%
0.0%
0.5%
0.0%
0.1%
0.1%
0.2%
0.4%
0.0%
0.0%

2

0.0%
0.0%
0.2%
0.1%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%

3

4.2%
1.4%
1.3%
1.2%
2.1%
0.0%

0.0%
1.5%
2.8%
1.5%
1.0%
1.2%
1.5%
1.4%
0.0%
0.0%

6.7%
0.0%
1.6%
0.9%
1.0%
2.0%
1.4%
1.0%
0.9%
4.2%

4

0.0%
0.0%
0.0%
0.7%
1.4%
0.9%
1.5%
0.0%
0.0%

0.0%
0.0%
0.9%
1.3%
1.5%
1.1%
0.3%
1.0%
6.3%
0.0%

0.0%
0.0%
0.7%
0.9%
1.3%
1.3%
1.0%
1.9%
0.9%
3.2%

5

>2000m

0.0%
0.0%
0.1%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.0%
0.0%
0.0%
0.4%
0.1%
0.1%
0.0%
0.0%
0.0%

0.0%
0.0%
0.9%
0.0%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.3%
0.2%
0.0%
0.3%
0.0%
0.0%
0.0%
0.0%

5

P(R|M)

o 100%

l

10%

0%
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Sa=1

Sa=3

Sa=6

b)

AT (°C)

-11+-8.8
-8.8+-6.6
-6.6+-4.4
-4.4+22
-2.2+0
0+2.2
2.2+4.4
4.4+6.6
6.6+8.8
8.8+11

-11+-8.8
-8.8+-6.6
-6.6+-4.4
-4.4+-2.2
-2.2+0
0+2.2
2.2+4.4
4.4+6.6
6.6+8.8
8.8+11

-11+-8.8
-8.8+-6.6
-6.6+-4.4
-4.4+-2.2
-2.2+0
0+2.2
2.2+4 .4
4.4+6.6
6.6+8.8
8.8+11

0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
0.6%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.0%
0.0%
11.1%

1

<1000m

0.0%
0.0%
0.4%
0.5%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.7%
0.4%
0.4%
0.0%
0.0%
0.0%

0.0%
0.0%
1.6%
0.2%
0.4%
0.4%
0.5%
0.4%
0.0%
0.0%

2

0.0%
0.5%
1.1%
1.0%
0.6%
0.0%

0.0%
0.0%
0.6%
1.5%
0.9%
0.7%
1.6%
0.6%
0.0%
0.0%

0.0%
0.0%
0.4%
1.6%
1.2%
0.6%
1.2%
0.8%
1.2%
4.8%

3

0.0%
4.4%
3.9%
3.7%
4.1%
0.0%

10.0%
2.2%
2.8%
5.3%
3.7%
3.4%
4.2%
3.7%
0.0%

10.0%
2.4%
4.1%
2.2%
3.7%
4.3%
4.2%
4.7%
6.9%
4.5%

4

0.0%
0.0%
4.6%
3.6%
5.0%
8.9%
0.0%

0.0%
6.4%
5.9%
4.3%
4.2%
3.7%
6.3%
4.8%
3.7%
20.0%

4.2%
3.7%
3.9%
3.8%
3.8%
5.0%
5.3%
6.5%
4.6%
0.0%

5

0.0%
0.0%
0.0%
0.1%
0.1%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
0.4%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
1.4%
0.0%

1

1000-2000m

0.0%
0.0%
0.1%
0.3%
1.1%
0.0%

0.0%
0.0%
0.0%
0.0%
0.2%
0.3%
0.4%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.3%
0.5%
0.4%
0.0%
0.0%

2

0.0%
1.8%
0.8%
0.2%
0.6%
0.0%

0.0%
2.3%
0.6%
1.3%
0.2%
0.3%
0.9%
0.6%
0.0%
0.0%

0.0%
0.0%
1.5%
0.7%
0.4%

0.2%
0.8%
0.8%
0.0%
0.0%

3

0.0%
1.7%
2.2%
2.7%
2.3%
0.0%

0.0%
2.2%
1.7%
3.0%
1.4%
2.6%
3.3%
3.7%
0.0%

5.0%
0.0%
3.3%
1.7%
1.3%
2.1%
4.3%
3.1%
0.0%
13.6%

4

0.0%
2.9%
5.5%
2.8%
3.6%
2.8%
0.0%

0.0%
6.4%
2.2%
3.6%
3.8%
3.2%
3.3%
1.8%
0.0%
0.0%

4.2%
0.0%
2.7%
4.0%
3.1%
3.3%
3.8%
3.9%
2.3%
0.0%

5

>2000m

0.0%
0.0%
0.0%
0.1%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.0%
0.0%
0.1%
0.2%
0.0%
0.0%

0.0%
0.0%
0.0%
0.2%
0.1%
0.1%
0.0%
1.2%
0.0%

0.0%
0.0%
0.4%
0.0%
0.0%
0.2%
0.3%
0.0%
0.0%
0.0%

4

0.0%
0.0%
0.0%
0.3%
0.4%
0.5%
0.0%

0.0%
0.0%
0.5%
0.4%
0.2%
0.5%
0.2%
0.6%
0.0%
0.0%

0.0%
0.0%
0.0%
0.3%
0.1%
0.4%
1.0%
0.0%
0.0%
0.0%

5

P(R|M)

"

—100%

-10%

0%
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AT (°C) <1000m 1000-2000m >2000m

P(R|M)

1512 p . p . p . . & . & ” ” . & . —100%

-12+-9 . - s : . s o= = . . = ow = om I

-9+-6 0.0% - - - 00% 00% - - - 14.3% - - - - o00% N

6+-3 0.0% 0.0% 0.0% 4.1% 09%  0.0% 0.0% 1.1% 0.0% 6.0% - 0.0% 0.0% 0.0% 0.9% | -
Sa=1 -3+0 0.1% 0.6% 0.7% 3.8% 3.6%  0.1% 02% 0.6% 2.4% 2.4% - 01% 02% 0.6% 1.2%

0+3 0.1% 05% 12% 3.0% 3.1%  0.0% 0.3% 0.5% 2.6% 2.8% - 0.1% 02% 0.7% 1.1%

346 0.0% 0.0% 0.0% 0.0% 1.3%  0.0% 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0%

6+9 . - s - 0.0% s o= = - 0.0% ¢ o - - 00% 0%

9+12 - s s . - 5w o= . : N

12+15 . - s . . . e - . - s w ow

15+-12  0.0% - - - 00% 00% - - - 0.0% - - - - 0.0%

-12+-9 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 14.3% - 0.0% 0.0% 0.0% 0.0%

-9+-6 0.0% 3.6% 0.0% 6.6% 8.0%  0.0% 0.0% 1.4% 2.6% 0.0% - 0.0% 1.4% 1.3% 2.3%

6+-3 0.3% 0.3% 12% 59% 3.6%  0.3% 0.5% 0.7% 3.6% 2.9% - 0.0% 02% 0.5% 0.5%
Sa=3 -3+0 0.1% 0.7% 0.9% 3.1% 3.2%  0.0% 02% 0.6% 2.4% 3.0% - 01% 02% 0.7% 1.0%

0+3 0.0% 03% 1.1% 3.1% 3.1%  0.0% 0.3% 0.4% 1.8% 2.4% - 01% 0.1% 0.6% 1.4%

3+6 0.3% 05% 0.7% 2.0% 2.8%  00% 0.0% 0.4% 2.9% 3.2% - 0.0% 0.0% 0.9% 1.1%

6+9 0.0% 0.0% 0.0% 3.1% 0.0%  0.0% 0.0% 0.0% 6.3% 0.0% - 0.0% 0.0% 0.0% 0.0%

9+12 0.0% 0.0% 0.0% - 00%  00% 00% 0.0% -  0.0% - 0.0% 00% - 0.0%

12+15 - - - 00% - - - - 00% - - - - 00% -

15+-12 - 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0%

-12+-9 0.0% 0.0% 0.0% 0.0% 95%  0.0% 0.0% 4.3% 5.9% 9.5% - 0.0% 0.0% 0.0% 4.8%

-9+-6 0.0% 0.7% 0.0% 4.3% 3.9%  00% 0.0% 0.7% 0.7% 3.9% - 0.0% 0.7% 0.0% 0.7%

6+-3 0.0% 1.1% 1.3% 53% 4.2%  00% 04% 0.6% 3.1% 3.1% - 0.0% 0.2% 0.7% 0.9%
Sa=6 -3+0 0.0% 04% 0.8% 2.7% 3.0%  01% 0.3% 0.6% 2.5% 2.9% - 01% 0.1% 0.5% 0.9%

0+3 02% 0.6% 1.0% 3.6% 2.9%  00% 02% 0.4% 2.6% 2.2% - 01% 02% 1.1% 0.9%

3:6 0.0% 02% 12% 2.7% 2.7%  0.0% 0.4% 0.2% 1.1% 2.6% - 0.0% 02% 0.4% 1.7%

6+9 0.0% 0.0% 0.0% 1.6% 3.8%  0.0% 0.0% 1.5% 4.8% 2.3% - 0.0% 0.0% 0.0% 2.3%

9+12 12.5% 0.0% 0.0% 4.2% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0%

12+15 - 00% - 0.0% 0.0% - 00% - 00% 0.0% - 00% - 0.0% 0.0%
C) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
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AT (°C) <1000m 1000-2000m >2000m

P(RIM)
-12+-9.9 - - - - - - - - - - - - - - ~100%
-9.9+-7.8 - - - - 0.0% - - - - 0.0% - - - - 0.0% I‘
-7.8+-57 0.0% - 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0% ||
-5.7+-36 0.0% 0.0% 0.0% 2.1% 5.3% 0.0% 0.0% 0.0% 0.0% 0.0% - - 00% 2.1% 0.0% | | 10%

Sa=1 -36+15 0.0% 05% 1.3% 3.1% 5.5% 0.0% 0.3% 0.4% 2.4% 2.3% - - 0.0% 0.2% 0.6%
-1.5+0.6  0.1% 02% 1.5% 3.7% 3.8% 0.1% 0.1% 0.8% 3.0% 3.0% - - 0.0% 0.3% 0.6%
0.6+2.7 0.1% 0.1% 0.8% 2.8% 2.1% 0.0% 0.0% 0.4% 1.6% 1.9% - - 0.3% 0.3% 0.2% .
2.7+4.8 0.0% 0.0% 0.0% 4.2% 3.4% 0.0% 0.0% 0.0% 1.4% 2.5% - - 0.0% 0.0% 0.8% 0%
4.8+6.9 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%
6.9+9 - . - . - - - - - - - - . . -

-12+-9.9  0.0% 0.0% 0.0% 0.0% [50.0% 0.0% 0.0% 0.0% 0.0% 0.0% = - 0.0% 0.0% 0.0%
-9.9+-7.8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.0% - - 0.0% 0.0% 0.0%
-7.8+-57 0.0% 0.0% 2.5% 8.4% 4.4% 0.0% 0.0% 0.0% 3.6% 2.2% - - 0.0% 0.0% 1.1%
-5.7+-3.6  0.0% 0.5% 0.8% 4.8% 8.0% 0.0% 0.0% 0.4% 3.0% 3.8% - - 0.0% 0.4% 0.7%

Sa=3 -36+15 0.0% 0.5% 1.5% 3.4% 3.6% 0.2% 0.2% 1.2% 2.5% 2.8% - - 0.0% 0.3% 0.6%
-1.5+0.6  0.1% 0.3% 1.3% 3.2% 3.8% 0.1% 0.1% 0.6% 3.0% 2.8% - - 0.0% 0.4% 0.4%
0.6+2.7 0.2% 0.0% 1.1% 2.7% 2.0% 0.0% 0.1% 0.6% 2.0% 1.6% - - 0.2% 0.4% 0.4%
2.7+4.8 0.3% 0.0% 1.3% 2.7% 3.6% 0.3% 0.0% 0.0% 1.4% 2.3% - - 02% 0.2% 0.4%
4.8+6.9 0.0% 0.0% 0.0% 4.4% 0.8% 0.0% 0.0% 0.8% 2.6% 0.8% - - 0.0% 0.0% 0.0%
6.9+9 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.3% - - 0.0% 0.0% 0.0%
-12+-99  0.0% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%
-9.9+-7.8 0.0% 0.0% 0.0% 3.1% 6.9% 0.0% 0.0% 0.0% 3.1% 1.7% - - 0.0% 0.0% 0.0%
-7.8+-57 0.0% 0.9% 22% 4.2% 7.4% 0.0% 0.0% 2.2% 4.2% 5.2% - - 0.0% 0.0% 0.0%
-5.7+-3.6  0.0% 0.7% 2.2% 3.8% 4.5% 0.6% 0.0% 0.3% 3.3% 3.7% - - 0.0% 0.5% 0.8%

Sa=6 -3.6+-15 0.0% 0.6% 1.2% 5.0% 4.3% 0.0% 0.3% 1.2% 3.4% 2.8% - - 0.0% 0.3% 0.5%
-1.5+0.6  0.3% 0.1% 1.7% 3.4% 4.8% 0.0% 0.0% 0.6% 2.6% 2.9% - - 0.4% 0.2% 0.5%
0.6+2.7 0.1% 0.0% 1.0% 2.0% 1.9% 0.1% 0.0% 0.6% 1.6% 1.7% - - 0.0% 0.5% 0.5%
2.7+4.8 0.0% 0.0% 0.2% 2.3% 2.1% 0.0% 0.2% 0.2% 1.7% 2.4% - - 0.0% 0.4% 0.6%
4.8+6.9 0.0% 0.0% 0.5% 3.2% 0.9% 0.0% 0.0% 0.0% 0.5% 0.5% - - 0.0% 0.0% 0.0%
6.9+9 0.0% 0.0% 0.0% 6.6% 0.0% 0.0% 0.0% 0.0% 3.3% 0.0% - - 0.0% 0.0% 0.0%

d) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

130

Fig. S25 Conditional probability, P(R|M), calculated with Bayesian’s method of temperature variations with different
aggregation scales Sa (1, 3, 6) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979; 2=1980-
1989; 3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (¢c) summer (d) autumn.
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135

S2.4 Temperature amplitude

T [°C] <1000m 1000-2000m >2000m
0+1 0.0% 0.7% 0.9% 4.5% 4.3% 0.1% 0.1% 1.4% 1.1% 0.0% 0.1%
1+2 = & = = = = = = = . =
23 s & 3 = = = m o= = = .
3+4 - = s . - s s s = - .
Sa=0 45 - - - - - -
5:6 s & 3 = = = m o= = = .
6+7 « = - . e . @
7+8 - e - - . e . .
8+9 - - - - . - e = - . .
9+10 - - - - - - e - -
0+1 0.0% 0.2% 0.4% 3.1% 4.5% 0.2% 0.0% 1.1% 1.5% 0.0% 0.0%
1+2 0.0% 0.4% 0.6% 4.6% 3.8% 0.2% 0.0% 2.0% 1.0% 0.0% 0.0%
23 0.0% 0.0% 1.0% 6.6% 4.7% 0.0% 0.0% 2.3% 0.9% 0.0% 0.0%
3+4 0.4% 0.4% 1.8% 58% 6.3% 0.0% 0.0% 2.4% 0.8% 0.0% 0.4%
Sa=7 4:5 0.0% 0.7% 2.2% 5.8% 3.2% 0.0% 0.0% 0.5% 0.6% 0.0% 0.0%
5:6 0.0% 0.0% 1.5% 57% 4.9% 1.1% 0.0% 3.3% 2.4% 0.0% 0.0%
6+7 0.0% 0.0% 2.4% 2.6% 4.5% 0.0% 0.0% 0.0% 2.3% 0.0% 0.0%
78 0.0% 0.0% 0.0% 4.9% 6.4% 0.0% 0.0% 2.4% 0.0% 0.0% 0.0%
8+9 0.0% 0.0% 3.4% 0.0% 0.0% 0.0% 0.0% 3.6% 0.0% 0.0% 0.0%
9+10 0.0% 0.0% 0.0% 6.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0+1 0.0% 0.7% 1.0% 5.1% 4.8% 0.2% 0.0% 1.5% 2.1% 0.0% 0.0%
1+2 0.0% 0.0% 0.9% 4.9% 5.0% 0.0% 0.0% 2.2% 1.4% 0.0% 0.3%
23 0.0% 0.9% 1.6% 4.3% 2.4% 0.6% 0.0% 1.8% 0.3% 0.0% 0.0%
3+4 0.0% 0.8% 1.6% 8.0% 7.9% 0.0% 0.0% 1.3% 0.8% 0.0% 0.0%
Sa=30 4:5 0.6% 1.1% 0.5% 3.3% 2.7% 0.0% 0.0% 2.3% 1.6% 0.0% 0.0%
5:6 0.0% 0.0% 1.5% 4.4% 1.5% 0.0% 0.0% 1.8% 0.0% 0.0% 0.0%
6+7 0.0% 1.3% 2.6% 4.6% 4.6% 0.0% 1.3% 0.0% 1.1% 1.3% 0.0%
78 0.0% 0.0% 0.0% 2.0% 0.0% 0.0% 0.0% 0.0% 1.8% 0.0% 0.0%
8+9 0.0% 0.0% 0.0% 0.0% 7.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9+10 0.0% 0.0% 0.0% 15.4% 0.0% 0.0% 0.0% 0.0% 5.9% 0.0% 0.0%
0+1 0.0% 1.1% 0.7% 52% 2.7% 0.3% 0.0% 1.2% 1.3% 0.0% 0.3%
1+2 0.0% 0.3% 1.4% 4.3% 1.6% 0.0% 0.0% 1.0% 1.9% 0.0% 0.0%
23 0.0% 0.6% 0.4% 2.1% 3.0% 0.0% 0.0% 0.4% 0.4% 0.0% 0.0%
3+4 0.0% 1.2% 0.9% 4.5% 5.9% 0.0% 0.0% 1.6% 1.4% 0.0% 0.5%
Sa=90 4:5 0.6% 0.5% 1.0% 4.8% 3.3% 0.0% 0.5% 1.6% 0.0% 0.5% 0.0%
5:6 0.0% 0.0% 0.6% 2.4% 1.2% 0.0% 0.0% 1.6% 1.2% 0.0% 0.0%
6+7 0.0% 1.2% 0.0% 4.3% 3.0% 0.0% 0.0% 0.9% 0.0% 0.0% 0.0%
7+8 0.0% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0% 1.3% 1.2% 0.0% 0.0%
8+9 0.0% 0.0% 4.0% 0.0% 1.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9+10 0.0% 0.0% 0.0% 4.0% 3.7% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0%
a) 1 2 3 4 5 2 3 4 5 3 5

L 0%
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Sa=0

Sa=7

Sa=30

Sa=90

b)

T[°C]

0+1.1
1.1+2.2
2.2+3.3
3.3+4.4
4.4+55
5.5+6.6
6.6+7.7
7.7+8.8
8.8+9.9
9.9+11

0+1.1
1122
2.2+33
3.3+4.4
44455
5.5:6.6
6.6+7.7
7.7+8.8
8.8+9.9
9.9+11

0+1.1
1.1+2.2
2.2+3.3
3.3+4.4
4.4+55
5.5+6.6
6.6+7.7
7.7+8.8
8.8+9.9
9.9+11

0+1.1
1.1+2.2
2.2+3.3
3.3+4.4
4.4+55
5.5+6.6
6.6+7.7
7.7+8.8
8.8+9.9
9.9+11

0.1%

0.0%
0.0%
0.3%
0.0%
0.7%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
1.3%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.6%
0.8%
0.0%
0.0%
0.0%
0.0%

1

0.4%

0.8%
0.4%
0.3%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.4%
0.0%
0.9%
0.0%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.5%
0.9%
0.8%
0.5%
0.0%
1.4%
0.0%
0.0%
0.0%

2

<1000m

1.0%

0.2%
0.8%
1.3%
0.4%
1.2%
0.9%
0.0%
0.0%
0.0%
0.0%

1.2%
0.3%
0.3%
0.0%
0.5%
0.8%
1.6%
3.5%
0.0%
0.0%

0.9%
0.6%
1.9%
0.0%
2.0%
0.0%
0.9%
0.0%
5.6%
0.0%

3

3.8%

2.9%
2.1%
3.0%
5.0%
4.3%
5.5%
5.3%
11.4%
11.8%
0.0%

5.1%
3.2%
5.6%
3.2%
3.3%
5.4%
5.1%
6.9%
4.8%
0.0%

5.9%
4.2%
4.0%
4.9%
6.2%
5.5%
9.9%
3.8%
0.0%
11.1%

4

4.6%

3.3%
4.9%
3.1%
6.4%
10.4%
4.1%
10.8%
16.1%
23.1%
0.0%

4.6%
3.0%
2.3%
4.4%
6.1%
9.1%
11.7%
6.1%
28.6%
7.7%

2.8%
5.6%
6.8%
6.7%
7.9%
6.9%
12.6%
5.8%
16.7%
11.8%

5

1000-2000m

0.1% 0.2% 0.5%

0.0%
0.2%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.2%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.1%
0.0%
0.0%
0.0%

1

0.0%
0.0%
0.6%
0.5%
0.0%
0.0%
3.1%
0.0%
0.0%
0.0%

0.0%
0.5%
0.0%
0.0%
1.3%
0.0%
0.0%
0.0%
0.0%
0.0%

0.5%
0.0%
0.3%
0.0%
0.0%
0.9%
0.0%
2.5%
0.0%
0.0%

2

0.4%
0.8%
0.3%
0.4%
1.2%
0.9%
0.0%
0.0%
0.0%
0.0%

0.5%
0.0%
0.3%
0.9%
0.5%
1.7%
0.0%
0.0%
0.0%
0.0%

0.0%
0.3%
0.4%
1.7%
0.5%
0.0%
0.0%
0.0%
0.0%
5.3%

3

2.4%

3.1%
2.9%
1.4%
4.6%
1.9%
5.5%
1.8%
5.7%
0.0%
0.0%

2.0%
1.7%
2.9%
2.0%
2.7%
3.2%
5.1%
20.7%
4.8%
0.0%

1.4%
3.0%
4.0%
4.1%
1.7%
3.9%
11.9%
3.8%
0.0%
11.1%

4

3.3%

4.2%
1.5%
2.3%
2.3%
3.9%
4.1%
6.2%
9.7%
7.7%
0.0%

3.6%
3.3%
2.0%
2.7%
3.9%
1.8%
1.3%
6.1%
0.0%
0.0%

2.8%
5.3%
0.4%
71%
6.4%
3.1%
8.4%
2.3%
13.3%
11.8%

5

>2000m

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.2%
0.5%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.7%
0.3%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.6%
0.0%
0.8%
0.0%
0.0%
0.0%
1.9%
0.0%

4

0.0% 0.1% 0.3%

0.2%
0.5%
0.6%
0.0%
0.0%
0.8%
1.5%
3.2%
0.0%
0.0%

0.0%
0.5%
0.3%
0.9%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
1.4%
0.0%
1.5%
1.5%
0.0%
0.0%
0.0%

5

P(

RIM)

~10%

L 0%

—100%
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0+1.2 0.1% 0.5% 0.9% 3.4% 3.2%  0.0% 0.2% 0.5% 2.4% 2.7% 0.1% 0.2% 0.6% 1.1%
1.2:2.4 - s o - . = e o= = - . e o= o=
2.4:3.6 s o= o= - . s = s - . s = o= o
3.6+4.8 - - - - - - - - - ...
Sa=0 4.8+6 - s o . . - e s . - - e om o=
6+7.2 - - - - - - - - - ...
7.2:8.4 - - - - - - - - - - -
8.4+9.6 s = o= - . = s s 2 : s s o= -
9.6:10.8 - - - . . - e s . - - e om o=
10.8+12 s o= o= - . s = s - . s = o= o
0+1.2 0.2% 0.3% 1.1% 4.4% 3.0%  0.0% 0.2% 0.9% 2.1% 2.2% 0.0% 0.2% 1.0% 0.8%
1.2:24  02% 0.2% 0.9% 4.0% 2.7%  0.0% 0.2% 0.7% 2.9% 2.3% 0.0% 0.0% 0.9% 1.6%
24:36  0.0% 0.6% 1.0% 3.4% 24%  0.0% 0.0% 0.0% 2.7% 2.7% 0.0% 0.0% 0.3% 1.2%
3.6+4.8  0.0% 0.0% 0.8% 2.4% 3.8%  0.0% 0.5% 0.4% 1.2% 2.4% 0.0% 0.0% 1.2% 1.4%
Sa=7 4.8+6 0.8% 0.0% 0.6% 1.3% 4.3%  0.0% 0.0% 0.0% 0.6% 0.0% 0.0% 0.0% 0.0% 1.8%
6+7.2 0.0% 0.0% 0.0% 4.5% 2.0%  0.0% 1.6% 0.0% 2.2% 2.0% 0.0% 1.0% 0.0% 0.0%
7.2:84  0.0% 0.0% 0.0% 0.0% 2.1%  0.0% 0.0% 0.0% 0.0% 4.3% 0.0% 0.0% 0.0% 0.0%
8.4+9.6  0.0% 0.0% 0.0% 3.6% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.6% 4.5%
9.6:10.8 - 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
10.8+12 - - 00% 0.0% 0.0% - - 00% 0.0% 0.0% - 0.0% 0.0% 0.0%
0+1.2 0.2% 0.6% 1.1% 4.1% 3.9%  0.0% 0.2% 0.4% 2.0% 2.0% 0.0% 0.6% 0.8% 1.5%
1.2:24  0.0% 0.4% 0.2% 55% 2.8%  0.0% 0.0% 1.2% 3.7% 1.2% 0.0% 0.0% 0.7% 1.4%
24:36  0.0% 0.6% 1.6% 3.6% 15%  0.0% 0.6% 0.3% 1.8% 2.6% 0.0% 0.3% 0.3% 0.3%
3.6+4.8  0.0% 0.4% 0.4% 2.3% 2.6%  0.0% 0.4% 0.0% 1.1% 3.5% 0.0% 0.0% 1.5% 1.8%
Sa=30 4.8:6 0.7% 0.7% 1.2% 1.3% 3.0%  0.0% 0.7% 0.6% 3.3% 2.4% 0.0% 0.0% 0.0% 1.2%
6+7.2 0.0% 0.0% 1.2% 0.0% 0.9%  0.0% 0.0% 2.4% 0.0% 0.9% 0.0% 0.0% 0.0% 0.0%
7.2:84  0.0% 0.0% 0.0% 3.9% 7.8%  0.0% 0.0% 0.0% 2.0% 0.0% 0.0% 0.0% 3.9% 0.0%
8.4:9.6  0.0% 0.0% 0.0% 4.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9.6:10.8 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
10.8+12 - 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0+1.2 0.2% 0.0% 0.8% 3.8% 3.2%  0.0% 0.2% 1.1% 2.3% 3.0% 0.2% 0.3% 1.3% 2.4%
1.2:24  0.0% 0.8% 1.2% 4.5% 3.1%  0.0% 0.3% 0.9% 3.6% 3.4% 0.0% 0.0% 0.8% 1.7%
24:36  0.0% 0.3% 1.4% 22% 3.1%  0.0% 0.6% 0.4% 3.2% 1.7% 0.0% 0.4% 0.6% 1.0%
3.6+4.8  0.0% 0.8% 0.4% 4.8% 57%  0.0% 0.0% 0.8% 2.4% 5.3% 0.0% 0.4% 0.8% 0.4%
Sa=90 4.8:6 0.7% 1.1% 1.4% 2.5% 3.6%  0.0% 0.5% 0.5% 1.9% 4.6% 0.0% 0.5% 1.3% 2.0%
6+7.2 0.0% 0.0% 1.5% 4.4% 4.2%  0.0% 0.0% 0.0% 0.7% 5.0% 0.0% 0.0% 0.0% 1.7%
7.2:84  0.0% 0.0% 0.0% 56% 1.0%  0.0% 0.0% 1.0% 2.8% 2.0% 0.0% 0.0% 2.8% 4.0%
8.4:9.6  0.0% 0.0% 0.0% 0.0% 6.4%  0.0% 0.0% 0.0% 0.0% 2.1% 0.0% 0.0% 0.0% 2.1%
9.6:10.8 0.0% 0.0% 0.0% 0.0% 4.2%  0.0% 0.0% 4.5% 3.2% 0.0% 0.0% 0.0% 0.0% 0.0%
10.8+12 - 0.0% 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
C) 1 2 3 4 5 1 2 3 4 5 2 3 4 5

P(RIM)

-10%

0%

100%
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T[°C]

0+1
1+2
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o
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o

-
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£

Sa=90
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o

d)

0.1%

0.4%
0.0%
0.6%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

<1000m

0.2%

0.4%
0.0%
0.0%
1.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.3%
0.4%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.3%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

1.2%

0.6%
1.4%
0.6%
0.5%
2.2%

0.8%
1.2%
2.1%
3.4%
0.0%

1.5%
1.5%
1.3%
0.0%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%

2.0%
0.4%
0.4%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

3.3%

3.8%
3.1%
1.3%
2.4%
2.1%

2.4%
3.8%
4.9%
0.0%
6.7%

2.4%
1.9%
1.5%
1.7%
3.3%
0.9%
0.0%
4.1%
0.0%
0.0%

1.8%
1.7%
1.4%
0.8%
1.1%
0.8%
0.9%
0.0%
0.0%
0.0%

4

3.5%

3.0%
2.6%
3.4%
2.4%
6.5%

1.6%
2.3%
6.4%
0.0%
0.0%

2.9%
1.9%
2.4%
2.1%
2.2%
0.0%
1.1%
0.0%
0.0%

2.4%
1.9%
2.3%
0.0%
0.0%
0.0%
1.0%
0.0%
0.0%
0.0%

5

0.0%
0.0%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

1000-2000m
0.1% 0.1% 0.6% 2.4% 2.5%

0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

0.0%
0.3%
0.6%
0.5%
1.1%
0.8%
0.0%
2.1%
3.4%
0.0%

0.8%
0.3%
0.9%
0.4%
0.0%
0.7%
0.0%
0.0%
0.0%
0.0%

2.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

2.4%
2.6%
2.3%
0.5%
1.6%
1.6%
2.6%
2.4%
0.0%
0.0%

1.9%
1.4%
2.2%
0.8%
0.9%
0.9%
0.0%
2.0%
0.0%
0.0%

1.5%
1.3%
1.8%
0.4%
0.0%
0.0%
0.9%
0.0%
0.0%
0.0%

4

1.3%
2.3%
3.7%
1.6%
1.9%

1.6%
0.0%
6.4%
3.8%
0.0%

1.6%
1.9%
2.8%
2.1%
1.1%
0.7%
1.1%
1.8%
0.0%
0.0%

2.0%
2.9%
0.8%
0.0%
0.5%
0.0%
1.0%
1.2%
0.0%
0.0%

5

2

>2000m

0.1% 0.3% 0.5%

0.2%
0.3%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
0.0%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.0%
0.3%
0.3%
0.0%
0.0%

0.8%
1.3%
0.0%
0.0%
0.0%

0.2%
0.0%
0.3%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

4

0.5%
0.8%
0.6%
0.4%
0.6%

0.0%
0.0%
0.0%
0.0%
0.0%

0.5%
0.3%
0.3%
0.0%
0.0%
1.5%
1.1%
0.0%
0.0%
0.0%

0.0%
0.0%
0.8%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

P(RIM)

I

~10%

L 0%

_100%

Fig. S26 Conditional probability, P(RM), calculated with Bayesian’s method of temperature amplitudes with different
aggregation scales Sa (0, 7, 30, 90) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979;
2=1980-1989; 3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (c) summer (d) autumn.
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S2.5 Freeze-Thaw cycle
S2.5.1 Maximum

FT <1000m 1000-2000m >2000m
[n. days]

Sa=0 0 0.0% 07% 0.8% 40% 4.2% 0.1% 0.1% 1.2% 1.1% 0.0% 0.1%
1 0.0% 0.7% 25% 11.3% 8.9% 0.7% 0.0% 4.2% 0.0% 0.0% 0.0%
Sa=7 0 0.0% 05% 0.7% 3.4% 3.9% 0.1% 0.1% 1.2% 1.1% 0.0% 0.1%
1 0.0% 25% 2.8% 12.1% 18.5% 1.6% 0.0% 3.4% 3.1% 0.0% 0.0%
2 0.0% 24% 4.7% 11.9% 6.3% 0.0% 0.0% 5.0% 0.0% 0.0% 0.0%
3 0.0% 59% 3.5% 18.5% 14.3% 0.0% 0.0% 0.0% 14.3% 0.0% 0.0%
4 0.0% 0.0% 0.0% 17.6% 9.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 0.0% 59% 28% 206% 7.1% 0.0% 0.0% 2.9% 0.0% 0.0% 0.0%
6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
7 0.0% 0.0% 0.0% 0.0% 8.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Sa=30 0 0.0% 03% 0.1% 16% 3.2% 0.1% 0.0% 0.9% 0.9% 0.0% 0.1%
1 0.0% 3.7% 3.5% 12.9% 8.8% 0.7% 0.0% 3.8% 2.6% 0.0% 0.9%
2 05% 00% 1.3% 71% 11.1% 0.0% 0.0% 1.2% 2.5% 0.0% 0.0%
3 0.0% 22% 46% 23.7% 11.1% 0.0% 0.0% 1.3% 11.1% 0.0% 0.0%
4 0.0% 25% 6.1% 14.7% 26.7% 1.3% 1.2% 4.4% 6.7% 0.0% 0.0%
5 0.0% 0.0% 3.9% 24.1% 18.8% 0.0% 1.6% 8.6% 1.4% 0.0% 0.0%
6 0.0% 0.0% 5.0% 26.7% 41.2% 0.0% 0.0% 0.0% 11.8% 0.0% 0.0%
7 0.0% 0.0% 0.0% 27.7% 5.6% 0.0% 0.0% 8.5% 0.0% 0.0% 0.0%
8 0.0% 0.0% 0.0% 11.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9 0.0% 3.3% 0.0% 12.5% 25.0% 0.0% 3.4% 0.0% 0.0% 3.4% 0.0%
10 0.0% 12.5% 0.0% 13.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
11 0.0% 0.0% 0.0% 22.7% 0.0% 0.0% 0.0% 4.5% 0.0% 0.0% 0.0%
12 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
13 0.0% 0.0% 00% 53% 7.1% 0.0% 0.0% 0.0% 7.1% 0.0% 0.0%
14 0.0% 15.4% 12.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 0.0% - 20.0% 0.0% 0.0% - 0.0% 0.0% 0.0% 0.0% 0.0%

16 - - 0.0% - - - 0.0% - - 0.0% -

17 - - 50.0% - - - 00% - - 0.0% =

18 - - 0.0% - - - 0.0% - - 0.0% -

19 - - 0.0% - - - 0.0% - - 0.0% -

20 - - - - - - - - - - -

21 - - - - - - - - - - -

22 - - - - - - - - - - -

23 - - - - - - - - - - -

24 - - - - - - - - - - -

25 - - - - - - - - - - -

26 - - - - - - - - - - -

27 - - - - - - - - - - -

28 - - - - - - - - - - -

29 - - - - - - - - - - -

30 - - - - - - - - - - -

a) 1 2 3 4 5 2 3 4 5 3 5

P(

R|M)

£10%

L 0%

—100%
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Sa=0

Sa=7

Sa=30

b)

FT
[n. days]

-

NO OO WN =2 O

O©COoO~NOOOAWN-= O

0.1%
0.0%

0.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
11.1%
3.6%
0.0%
0.0%
0.0%
0.0%
0.0%

<1000m

0.5%
0.0%

0.5%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.4%
0.0%
1.8%
0.0%
0.0%
5.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.0%
0.0%

1.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.1%
0.0%
0.0%
0.0%
3.7%
0.8%
2.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3.9%
1.8%

4.1%

2.0%
3.0%
0.0%
0.0%
2.9%
0.0%
0.0%

3.7%
2.9%
10.7%
0.0%
1.5%
1.7%
3.3%
6.4%
7.4%
0.0%
8.1%
0.0%
0.0%
5.3%
0.0%
0.0%

1000-2000m

0.2%
0.0%

0.2%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
0.0%

0.6%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
0.5%
0.0%
0.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.5%
0.6%

2.7%

0.0%
1.0%
0.0%
2.9%
0.0%
0.0%
0.0%

2.5%
2.4%
4.1%
0.0%
0.0%
0.0%
0.0%
2.1%
7.4%
0.0%
5.4%
0.0%
9.1%
0.0%
0.0%
0.0%

>2000m

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%

0.2%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

P(R|M)

-10%

0%

100%
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FT

<1000m 1000-2000m >2000m
[n. days]

Sa=0 0 0.1% 0.5% 1.0% 3.6% 3.3%  0.0% 0.3% 0.6% 2.6% 2.7% 0.1% 0.2% 0.7% 1.1%
1 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Sa=7 0 0.1% 0.6% 1.0% 3.8% 3.4%  0.0% 0.3% 0.6% 2.7% 2.8% 0.1% 0.2% 0.7% 1.1%
1 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.1% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.1% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6 0.1% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
7 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Sa=30 0 0.1% 0.6% 1.2% 4.4% 3.6%  0.0% 0.3% 0.7% 3.1% 3.0% 0.1% 0.2% 0.8% 1.2%
1 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 1.5% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
7 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
8 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
10  0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
11 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
12 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
13 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
14 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 0.0% - 00% 00% 00% 00% - 0.0% 0.0% 0.0% - 0.0% 0.0% 0.0%

16 - - 00% - - - - 00% - - - 00% - -

17 - - 00% - - - - 00% - - - 00% - -

18 - - 00% - - - - 00% - - - 00% - -

19 - - 00% - - - - 00% - - - 00% - -

20 - - - - - - - - - - - - - -

24 - - - - - - - - - - - - - -

26 - - - - - - - - - - - - - -

28 - - - - - - - - - - - - - -

29 - - - - - - - - - - - - - -

30 - - - - - - - - - - - - - -

C) 1 2 3 4 5 1 2 3 4 5 2 3 4 5

P(

R|M)

£10%

L 0%

—100%
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[n. days]
Sa=0 0 0.1%
1 0.0%
Sa=7 0 0.1%
1 0.0%
2 0.0%
3 0.0%
4 0.0%
5 0.0%
6 0.0%
7 0.0%
Sa=30 0 0.1%
1 0.0%
2 0.0%
3 0.0%
4 0.0%
5 0.0%
6 0.0%
7 0.0%
8 0.0%
9 0.0%
10  0.0%
11 0.0%
12 0.0%
13 0.0%
14 0.0%
15 0.0%
16 -
17 -
18 -
19 -
20 -
21 -
22 =
23 -
24 -
25 =
26 .
27 -
28 .
29 -
30 -

d) 1

0.1%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1000-2000m

0.1%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.7%
0.0%

0.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.6%
0.0%

2.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

>2000m

0.1%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
0.0%

0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

P(RIM)

|

~10%

L 0%

_100%

Fig. S27 Conditional probability, P(R|M), calculated with Bayesian’s method of freeze-thaw cycle maximum case with different
aggregation scales Sa (0, 7, 30) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979;
2=1980-1989; 3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (c) summer (d) autumn.

39



S2.5.2 Medium calculated time-series

et 1000m 1000-2000m >2000m
[n. days]
Sa=0 0 0.0% 0.1% 0.0% 0.3% 0.7% 0.0% 0.0% 0.1% 0.2% 0.0% 0.0%
1 0.0% 1.6% 1.0% 10.3% 9.8% 02% 0.2% 32% 29% 0.2% 0.4%
Sa=7 0 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 0.0% 0.8% 0.0% 0.9% 0.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.9% 0.0% 0.7% 1.6% 0.0% 0.0% 22% 0.0% 0.0% 0.0%
3 0.0% 0.9% 0.0% 5.4% 7.1% 0.0% 0.0% 1.4% 4.0% 0.0% 0.0%
4 0.0% 1.7% 0.7% 11.6% 8.0% 0.9% 0.7% 1.4% 1.8% 0.7% 0.0%
5 0.0% 1.5% 26% 6.7% 12.3% 0.0% 0.0% 25% 4.9% 0.0% 0.0%
6 0.0% 1.4% 0.0% 11.1% 10.0% 0.7% 0.0% 13% 3.8% 0.0% 0.0%
7 0.0% 1.2% 1.9% 13.2% 13.4% 0.0% 0.0% 5.0% 26% 0.0% 1.0%
Sa=30 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 0.0% 1.7% 0.0% 0.0% 0.0% 0.6% 0.0% 0.0%
3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6 0.0% 0.0% 0.0% 2.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
7 0.0% 0.0% 0.0% 0.0% 3.0% 0.0% 0.0% 1.4% 0.0% 0.0% 0.0%
8 0.0% 0.0% 0.0% 2.9% 23% 0.0% 0.0% 5.7% 0.0% 0.0% 0.0%
9 0.0% 2.0% 0.0% 1.0% 0.0% 0.0% 0.0% 3.1% 0.0% 0.0% 0.0%
10 0.0% 2.4% 0.0% 10.5% 5.4% 0.0% 0.0% 26% 27% 0.0% 0.0%
11 0.0% 0.0% 0.0% 3.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
12 0.0% 0.0% 0.0% 1.8% 3.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
13 0.0% 0.0% 0.0% 4.5% 9.1% 0.0% 0.0% 0.0% 6.1% 0.0% 0.0%
14 0.0% 0.0% 0.0% 0.0% 10.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 0.0% 0.0% 0.0% 3.7% 2.9% 0.0% 0.0% 0.0% 29% 0.0% 0.0%
16 0.0% 2.9% 24% 7.9% 83% 29% 0.0% 26% 28% 0.0% 0.0%
17 0.0% 3.9% 0.0% 7.1% 12.5% 0.0% 0.0% 0.0% 5.0% 0.0% 0.0%
18 0.0% 0.0% 0.0% 3.1% 6.0% 0.0% 0.0% 3.1% 0.0% 0.0% 0.0%
19 0.0% 0.0% 2.0% 3.4% 4.4% 0.0% 0.0% 3.4% 1.5% 0.0% 0.0%
20 0.0% 0.0% 2.8% 6.1% 9.2% 24% 0.0% 6.1% 6.2% 0.0% 0.0%
21 0.0% 1.9% 20% 5.1% 18.5% 0.0% 0.0% 26% 9.3% 0.0% 0.0%
22 0.0% 0.0% 4.0% 2.2% 15.4% 0.0% 0.0% 6.7% 3.8% 0.0% 0.0%
23 0.0% 5.1% 4.6% 14.8% 19.5% 0.0% 1.5% 25% 1.2% 0.0% 0.0%
24 0.0% 2.2% 0.0% 20.9% 13.3% 22% 0.0% 7.5% 4.8% 0.0% 0.0%
25 0.0% 1.7% 1.7% 19.0% 12.9% 0.0% 0.0% 3.6% 4.7% 0.0% 0.0%
26 0.0% 0.8% 52% 17.5% 15.7% 0.0% 0.0% 6.7% 5.9% 0.0% 1.0%
27 0.0% 2.8% 0.9% 22.2% 8.5% 0.0% 0.9% 42% 0.0% 0.9% 0.8%
28 14% 1.0% 2.0% 14.8% 14.3% 0.0% 0.0% 56% 3.6% 0.0% 1.2%
29 0.0% 0.9% 0.0% 9.6% 21.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
30 0.0% 0.8% 3.8% 11.2% 9.6% 0.4% 0.8% 1.7% 1.0% 0.0% 1.0%
a) 1 2 3 4 5 2 3 4 5 3 5

P(R|M)
—100%

£10%

L 0%
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FT

1000m 1000-2000m >2000m P(R|M)
[n. days] 5
-100%
Sa=0 0 0.1% 0.5% 1.2% 3.8% 4.5% 0.0% 0.2% 0.6% 2.7% 4.3% - - 00% 02% 0.5% IT
1 02% 0.5% 1.2% 6.9% 6.7% 02% 0.5% 1.0% 3.8% 2.5% - - 0.0% 0.0% 0.0% -
Sa=7 0 0.0% 0.4% 0.8% 2.6% 3.8% 0.0% 0.2% 0.5% 2.0% 3.5% - - 01% 0.3% 04%
1 0.0% 0.8% 1.9% 12.1% 14.7% 0.0% 1.5% 0.6% 8.6% 11.0% - - 00% 0.0% 0.9%
2 20% 2.7% 1.2% 11.9% 8.1% 0.0% 0.9% 0.0% 8.2% 6.5% - - 0.0% 0.0% 0.0%
3 0.0% 0.0% 2.7% 8.1% 6.3% 1.0% 09% 27% 3.4% 56% - - 00% 0.0% 0.8%
4 0.0% 0.0% 3.7% 11.6% 9.7% 0.0% 0.0% 1.5% 4.3% 8.0% - - 00% 0.0% 0.9%
5 0.0% 0.7% 2.0% 7.6% 4.9% 0.0% 0.0% 0.0% 6.7% 2.5% - - 0.0% 0.0% 0.6%
6 0.7% 0.0% 1.8% 2.6% 3.1% 0.0% 0.0% 0.6% 2.6% 2.5% - - 00% 0.0% 0.0%
7 0.0% 0.3% 0.7% 2.4% 4.5% 0.6% 0.0% 0.7% 0.8% 0.7% - - 00% 0.0% 0.0%
Sa=30 0 0.0% 0.1% 0.1% 0.8% 1.4% 0.0% 0.0% 0.1% 0.9% 1.4% - - 01% 02% 0.1%
1 0.0% 0.0% 2.7% 2.4% 14.1% 0.0% 0.8% 0.0% 3.6% 9.4% - - 00% 0.0% 0.0%
2 0.0% 3.7% 0.0% 7.3% 8.4% 0.0% 1.9% 0.0% 12.2% 9.0% - - 00% 0.0% 1.1%
3 0.0% 1.5% 0.0% 7.8% 11.4% 0.0% 0.0% 0.0% 4.7% 5.7% - - 00% 0.0% 29%
4 0.0% 2.7% 0.0% 10.2% 9.9% 0.0% 2.7% 4.8% 6.1% 6.2% - - 00% 0.0% 12%
5 0.0% 0.0% 6.1% 9.5% 9.4% 0.0% 0.0% 2.4% 24% 7.1% - - 00% 0.0% 0.0%
6 1.5% 31% 24% 7.7% 11.4% 1.5% 0.0% 0.0% 10.3% 10.2% - - 00% 0.0% 0.0%
7 0.0% 1.7% 6.3% 17.6% 0.0% 0.0% 0.0% 0.0% 0.0% 3.0% - - 00% 14% 0.0%
8 0.0% 0.0% 0.0% 5.7% 7.0% 0.0% 0.0% 0.0% 2.9% 7.0% - - 0.0% 0.0% 0.0%
9 0.0% 0.0% 3.9% 6.2% 7.1% 0.0% 0.0% 2.6% 7.2% 7.1% - - 00% 0.0% 0.0%
10 0.0% 0.0% 4.3% 7.9% 0.0% 0.0% 0.0% 0.0% 2.6% 5.4% - - 0.0% 0.0% 0.0%
1 0.0% 0.0% 4.7% 12.1% 0.0% 0.0% 0.0% 2.3% 0.0% 2.7% - - 00% 0.0% 27%
12 0.0% 0.0% 11.1% 1.8% 12.1% 0.0% 0.0% 0.0% 3.5% 9.1% - - 00% 0.0% 3.0%
13 0.0% 0.0% 0.0% 2.3% 9.1% 0.0% 0.0% 0.0% 2.3% 6.1% - - 0.0% 0.0% 0.0%
14 0.0% 0.0% 0.0% 20.4% 10.5% 0.0% 0.0% 0.0% 8.2% 10.5% - - 0.0% 0.0% 0.0%
15 0.0% 0.0% 2.1% 9.3% 14.7% 0.0% 2.3% 21% 3.7% 2.9% - - 0.0% 0.0% 0.0%
16 0.0% 0.0% 0.0% 10.5% 8.3% 0.0% 0.0% 2.4% 10.5% 8.3% - - 0.0% 0.0% 0.0%
17 0.0% 2.0% 0.0% 7.1% 5.0% 0.0% 2.0% 1.8% 3.6% 7.5% - - 00% 0.0% 25%
18 0.0% 0.0% 2.0% 3.1% 8.0% 0.0% 2.3% 2.0% 6.3% 8.0% - - 0.0% 0.0% 0.0%
19 0.0% 0.0% 2.0% 13.8% 17.6% 0.0% 0.0% 0.0% 10.3% 13.2% - - 0.0% 0.0% 0.0%
20 0.0% 0.0% 1.4% 12.1% 4.6% 0.0% 0.0% 1.4% 91% 1.5% - - 0.0% 0.0% 0.0%
21 0.0% 3.7% 2.0% 12.8% 7.4% 0.0% 0.0% 0.0% 5.1% 3.7% - - 00% 0.0% 0.0%
22 12% 0.0% 6.0% 8.9% 11.5% 0.0% 1.9% 4.0% 8.9% 1.9% - - 0.0% 0.0% 0.0%
23 0.0% 0.0% 0.0% 1.2% 6.1% 0.0% 0.0% 1.5% 0.0% 3.7% - - 00% 0.0% 12%
24 0.0% 0.0% 2.5% 9.0% 4.8% 12% 0.0% 0.0% 4.5% 4.8% - - 00% 0.0% 12%
25 13% 1.7% 1.7% 3.6% 4.7% 1.3% 0.0% 1.7% 6.0% 24% - - 0.0% 0.0% 0.0%
26 0.0% 0.8% 0.0% 5.0% 6.9% 0.0% 0.0% 0.0% 1.7% 0.0% - - 0.0% 0.0% 0.0%
27 0.0% 0.0% 1.8% 2.1% 2.5% 0.0% 0.0% 0.9% 0.7% 0.0% - - 00% 0.0% 0.0%
28 0.0% 1.0% 0.0% 2.8% 4.8% 0.0% 0.0% 0.0% 2.8% 0.0% - - 0.0% 0.0% 0.0%
29 0.8% 0.0% 0.0% 4.1% 2.4% 0.0% 0.0% 0.0% 1.4% 0.0% - - 0.0% 0.0% 0.0%
30 0.0% 0.4% 0.0% 2.6% 1.9% 0.0% 0.4% 0.0% 0.9% 1.0% - - 0.0% 0.0% 0.0%
b) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
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Sa=0

Sa=7

Sa=30

[n.

FT
days]

No b wN-= O

©O~NOOOAWN-= O

0.0%
0.2%

0.0%
0.0%
1.0%
0.0%
0.0%
0.7%
0.0%
0.3%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
1.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.6%
0.0%
1.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

0.9%
0.0%

1.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.2%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

1000m

1.6%
0.0%

1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.3%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

5.3%
0.0%

6.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

7.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

4

4.9%
0.0%

5.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

7.0%

0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

1000-2000m

0.4%
0.0%

0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

0.9%
0.0%

1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.3%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

3.8%
0.0%

4.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5.2%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

4

4.1%
0.0%

4.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5.9%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

0.1%
0.0%

0.1%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

0.3%
0.0%

0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

>2000m

1.0%
0.0%

1.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.4%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

4

1.7%
0.0%

1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.4%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

P(R|M)
_100%

~10%

0%

42



FT

1000m 1000-2000m >2000m P(RIM)
[n. days] —100%
Sa=0 0 0% 0.1% 1.6% 3.9% 4.4% 0.1% 0.1% 0.7% 3.2% 2.8% - - 01% 0.5% 0.7% I
0.0%

1 02% 05% 08% 4.0% 3.3% 0.0% 0.0% 1.0% 1.6% 3.1% - - 02% 0.0% 0.0%
Sa=7 0 0.0% 02% 1.5% 3.5% 4.3% 0.2% 0.2% 05% 3.2% 2.8% - - 01% 0.5% 0.8% - 10%

1 0.0% 0.8% 4.5% 10.3% 7.3% 0.0% 0.0% 32% 52% 2.8% - - 0.0% 0.9% 0.0% [ °

2 1.0% 0.0% 1.2% 4.5% 5.6% 0.0% 0.0% 0.0% 22% 4.8% - - 0.0% 0.0% 0.0%

3 0.0% 0.0% 09% 6.8% 6.3% 0.0% 0.0% 0.0% 4.1% 7.1% - - 0.0% 0.0% 0.8%

4 0.0% 0.9% 0.0% 51% 7.1% 0.0% 0.0% 22% 2.9% 3.5% - - 0.0% 0.0% 0.0%

5 1.3% 0.7% 2.0% 4.2% 2.5% 0.0% 0.0% 0.7% 3.4% 3.1% - - 07% 0.0% 0.0% L 0%

6 0.0% 0.0% 0.6% 3.3% 0.0% 0.0% 0.0% 0.6% 0.0% 1.3% - - 0.0% 0.0% 0.0%

7 0.3% 03% 0.7% 0.8% 0.5% 0.0% 0.0% 0.5% 0.3% 0.2% - - 0.0% 03% 0.0%
Sa=30 0 0.0% 02% 1.8% 4.0% 4.8% 0.1% 0.1% 0.7% 3.4% 2.9% - - 01% 0.5% 1.0%

1 0.0% 0.8% 27% 6.0% 1.6% 0.0% 0.8% 0.9% 6.0% 0.0% - - 00% 1.2% 0.0%

2 1.3% 0.0% 3.1% 0.0% 51% 0.0% 0.0% 6.2% 0.0% 4.5% - - 0.0% 0.0% 0.0%

3 0.0% 0.0% 4.0% 31% 7.1% 0.0% 0.0% 0.0% 1.6% 8.6% - - 00% 0.0% 14%

4 0.0% 0.0% 0.0% 16.3% 6.2% 0.0% 0.0% 0.0% 4.1% 3.7% - - 0.0% 0.0% 0.0%

5 0.0% 0.0% 0.0% 4.8% 82% 0.0% 0.0% 3.7% 7.1% 10.6% - - 0.0% 0.0% 0.0%

6 1.5% 3.1% 0.0% 15.4% 10.2% 1.5% 0.0% 0.0% 2.6% 9.1% - - 24% 0.0% 0.0%

7 0.0% 3.3% 31% 4.1% 9.1% 0.0% 0.0% 0.0% 4.1% 6.1% - - 0.0% 0.0% 0.0%

8 0.0% 0.0% 0.0% 2.9% 2.3% 0.0% 0.0% 3.0% 8.6% 0.0% - - 0.0% 0.0% 0.0%

9 0.0% 0.0% 5.3% 12.4% 3.6% 0.0% 0.0% 0.0% 10.3% 7.1% - - 00% 1.0% 0.0%

10 2.8% 0.0% 0.0% 2.6% 13.5% 0.0% 0.0% 0.0% 0.0% 8.1% - - 0.0% 0.0% 0.0%

11 0.0% 0.0% 0.0% 6.1% 2.7% 0.0% 0.0% 0.0% 0.0% 0.0% - - 00% 1.5% 0.0%

12 0.0% 2.9% 0.0% 3.5% 0.0% 0.0% 0.0% 0.0% 0.0% 3.0% - - 0.0% 0.0% 0.0%

13 0.0% 0.0% 1.7% 0.0% 3.0% 0.0% 0.0% 1.7% 0.0% 0.0% - - 0.0% 0.0% 0.0%

14 26% 00% 26% 2.0% 0.0% 0.0% 0.0% 26% 0.0% 0.0% - - 0.0% 0.0% 0.0%

15 0.0% 0.0% 21% 1.9% 0.0% 0.0% 0.0% 0.0% 1.9% 0.0% - - 0.0% 0.0% 0.0%

16 0.0% 0.0% 0.0% 5.3% 0.0% 0.0% 0.0% 24% 5.3% 0.0% - - 0.0% 0.0% 0.0%

17 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

18 0.0% 0.0% 2.0% 6.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

19 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

20 0.0% 0.0% 0.0% 3.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

21 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

22 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

23 0.0% 0.0% 1.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

24 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

25 0.0% 0.0% 0.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

26 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

27 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

28 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

29 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

30 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% - - 0.0% 0.0% 0.0%

d) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

155

Fig. S28 Conditional probability, P(R|M), calculated with Bayesian’s method of freeze-thaw cycle medium case with different
aggregation scales Sa (0, 7, 30) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979;
2=1980-1989; 3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (¢) summer (d) autumn.
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S2.5.3 Minimum calculated time-series

Sa=0

Sa=7

Sa=30

[n.

FT
days]

0
1

No bk WN = O

0.0%
0.0%

0.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

0.9%
0.3%

1.0%

1.0%
0.5%
0.0%
0.5%
0.0%
0.0%
0.0%

1.9%

0.0%
1.4%
0.0%
0.0%
0.7%
0.0%
0.7%
0.0%
2.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1000m

1.3%
0.5%

1.7%

1.0%
0.3%
0.9%
0.7%
0.0%
0.0%
0.0%

2.7%

3.0%
2.5%
2.1%
2.6%
1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

6.9%
1.4%

8.9%

4.4%
3.4%
1.6%
0.0%
0.5%
0.0%
0.0%

13.4%

9.1%
10.0%
8.8%
2.7%
1.6%
4.7%
0.9%
1.7%
1.6%
0.0%
1.0%
0.0%
1.6%
0.9%
1.1%
0.0%
0.0%
0.0%
1.2%
0.0%
1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

4

6.5%
1.5%

8.7%

1.4%
2.0%
3.2%
0.4%
2.0%
0.5%
0.6%

14.5%

1.3%
7.5%
5.4%
4.7%
10.2%
2.1%
3.7%
5.8%
1.1%
1.0%
0.0%
1.0%
1.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.1%
0.0%
1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

1000-2000m

0.2%
0.0%

0.3%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.5%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.0%

0.2%

0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%

0.3%

0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

1.7%
1.3%

2.0%

2.7%
1.3%
0.6%
0.4%
1.0%
0.0%
0.0%

2.0%

2.4%
2.9%
2.1%
1.1%
0.8%
4.1%
0.0%
0.8%
0.8%
0.9%
1.0%
0.0%
1.6%
1.9%
1.1%
0.0%
0.0%
0.0%
0.0%
1.1%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

4

1.4%
0.8%

1.5%

0.6%
2.0%
1.6%
0.4%
1.2%
0.5%
0.3%

2.6%

0.3%
1.5%
1.4%
0.7%
4.0%
1.4%
2.2%
0.8%
0.0%
0.0%
2.4%
1.0%
0.0%
0.0%
1.2%
0.0%
0.0%
0.0%
1.1%
1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

>2000m

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.1%
0.1%

0.1%

0.0%
0.3%
0.0%
0.4%
0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.7%
0.6%
0.7%
0.0%
0.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

5

P(R|M)
_100%

-10%
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Sa=0

Sa=7

Sa=30

b)

FT
[n. days]

No obhWN - O

©CWoO~NOOG A WN-= O

0.1%
0.1%

0.2%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%

0.3%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

0.5%
0.5%

0.3%
0.5%
0.3%
1.1%
0.5%
1.0%
0.6%
0.0%

0.4%

0.4%
0.3%
0.0%
0.0%
0.0%
1.3%
0.0%
0.0%
0.8%
1.9%
0.8%
0.0%
1.1%
0.0%
0.0%
0.0%
1.1%
1.6%
1.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1000m

0.7%
0.9%

0.3%
0.0%
1.4%
0.6%
2.0%
3.2%
0.8%
1.3%

0.0%

0.0%
0.0%
0.7%
0.6%
1.1%
0.9%
0.9%
0.0%
1.6%
2.0%
0.7%
1.7%
1.0%
2.2%
1.9%
4.9%
1.5%
0.8%
1.9%
0.9%
1.3%
0.0%
0.0%
2.5%
2.3%
0.0%
0.0%
0.0%
0.0%
0.0%

3

2.5%
5.8%

1.7%
4.4%
4.7%
5.8%
8.1%
3.3%
4.0%
6.1%

2.2%

1.0%
4.1%
3.1%
4.9%
4.8%
3.6%
6.8%
2.5%
5.5%
4.7%
4.0%
4.0%
3.3%
8.5%
6.8%
6.5%
3.7%
4.8%
1.2%
4.3%
1.9%
2.1%
6.1%
2.7%
2.9%
7.7%
0.0%
8.3%
5.3%
0.0%

4

2.9%
6.9%

2.6%
3.3%
6.8%
3.9%
4.4%
7.7%
7.0%
7.5%

2.0%

2.3%
3.0%
3.2%
16.1%
1.1%
1.4%
5.1%
0.8%
2.2%
1.0%
0.0%
0.0%
2.0%
2.4%
4.8%
8.2%
7.5%
5.0%
8.5%
5.6%
9.2%
8.7%
7.0%
14.6%
11.8%
27.0%
15.8%
0.0%
0.0%
0.0%

5

0.1%
0.0%

0.1%
0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%

0.1%

0.2%
0.0%
0.0%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1

1000-2000m

0.2%
0.2%

0.2%
0.8%
0.0%
0.4%
0.5%
0.0%
0.0%
0.0%

0.1%

1.2%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.8%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

0.3%
0.8%

0.2%
0.3%
0.3%
0.3%
1.0%
1.4%
0.4%
1.5%

0.0%

0.0%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.8%
2.0%
0.7%
0.8%
2.0%
0.7%
0.0%
0.7%
0.0%
0.0%
4.8%
0.0%
2.6%
0.0%
0.0%
2.5%
0.0%
0.0%
0.0%
4.3%
0.0%
0.0%

3

1.4%
3.8%

0.6%
3.2%
3.7%
2.9%
3.3%
1.4%
6.2%
4.8%

0.9%

1.0%
2.5%
2.6%
2.2%
2.4%
1.8%
3.4%
3.3%
1.6%
2.8%
2.0%
4.0%
2.4%
3.8%
1.1%
2.2%
2.5%
1.2%
1.2%
6.4%
3.8%
4.2%
0.0%
2.7%
5.9%
7.7%
0.0%
8.3%
21.1%
6.3%

4

1.6%
4.5%

0.8%
3.0%
4.1%
2.3%
5.2%
4.9%
7.0%
6.1%

0.2%

1.6%
3.5%
1.4%
6.0%
0.6%
2.1%
2.2%
0.8%
2.2%
1.0%
1.2%
0.0%
2.0%
4.0%
3.6%
7.1%
4.7%
4.2%
5.3%
7.9%
6.9%
13.0%
14.1%
12.4%
7.9%
8.1%
0.0%
0.0%
0.0%
0.0%

5

>2000m

0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.4%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.0%
0.1%

0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.6%
0.6%

0.0%

0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.2%
1.2%
0.0%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
5.3%
0.0%

4

0.1%
0.4%

0.0%
0.3%
0.0%
0.0%
0.8%
0.4%
2.5%
0.3%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.7%
0.0%
0.8%
1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
1.2%
0.0%
0.9%
0.0%
0.0%
1.1%
2.3%
0.0%
0.0%
1.1%
1.3%
5.4%
0.0%
0.0%
0.0%
0.0%

5

P(RIM)

-10%

0%

100%
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Sa=0

Sa=7

Sa=30

FT
[n. days]

- o

NoOo s WN - O

O©WoONOOG DA WN-= O

0.1%
0.1%

0.1%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%

0.1%

0.0%
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FT

[n. days]
Sa=0 0 0.2%
1 0.0%
Sa=7 0 0.1%
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2 0.0%
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4 0.0%
5 0.0%
6 0.0%
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Sa=30 0 0.0%
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4 0.0%
5 0.0%
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100%
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Fig. S29 Conditional probability, P(R|M), calculated with Bayesian’s method of freeze-thaw cycle minimum case with different
aggregation scales Sa (0, 7, 30) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979;
2=1980-1989; 3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (¢) summer (d) autumn.

47



S2.6 Icing
S2.6.1 Maximum calculated time-series

Ising <1000m 1000-2000m >2000m P(R|M)
[n. days] 100%
0

Sa=0 o 0.0% 0.7% 09% 45% 4.3% - 01% 01% 1.3% 1.1% - - 00% - 01% IF

1 - - - - - - - - - - - - - - -

Sa=7 0.0% 0.7% 09% 45% 4.3% - 01% 01% 1.3% 1.1% - - 00% - 01%

~10%

- - - - - - - - - - - - - - L 0%

No b wWN -~ O
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Sa=30 0.0% 0.7% 09% 45% 4.2% - 01% 01% 1.4% 1.1% - - 00% - 01%

©CoO~NOOGAh WN-=O
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
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Icing <1000m 1000-2000m >2000m P(RIM)
[n. days] 100%
0

Sa=0 o 0.1% 0.4% 1.0% 3.8% 4.6% 0.1% 0.2% 0.5% 24% 3.3% - - 0.0% 0.1% 0.3% I:

1 - - - - - - - - - - - - - - -

Sa=7 0.1% 0.4% 1.0% 3.8% 4.6% 0.1% 0.2% 0.5% 24% 3.3% - - 0.0% 0.1% 0.3%

-10%

0%

NoOo bk WN - O
1
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Sa=30 0.1% 0.4% 1.0% 3.9% 4.6% 0.1% 0.2% 0.6% 24% 3.3% - - 0.0% 0.1% 0.3%

O©CoO~NOOUR WN-=O
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

b) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
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[n. days]

Sa=0

Sa=7

Sa=30

Icing

0
1

Nooh w N~ O

©CoOoO~NOOOR W N-=O

0.1% 0.5%

0.1% 0.5%

0.1% 0.5%

<1000m

0.9%

0.9%

0.9%

3.4%

3.4%

3.4%

3.2%

3.2%

3.2%

0.0%

0.0%

0.0%

1000-2000m

0.2%

0.2%

0.2%

0.5%

0.5%

0.6%

2.4%

2.4%

2.4%

2.7%

2.7%

2.7%

>2000m

0.1% 0.2% 0.6%

0.1% 0.2% 0.6%

0.1% 0.2% 0.6%

1

1

1

1%

1%

P(RIM)

-10%

0%

100%
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Icing
[n. days] <1000m 1000-2000m >2000m P(R|M)
—100%

Sa=0 o 0.1% 02% 1.2% 3.3% 3.5% 0.1% 0.1% 0.6% 24% 2.5% - - 01% 0.3% 0.5% I

1 - - - . . - - - - . - R - R

Sa=7 0.1% 02% 1.2% 3.3% 3.5% 0.1% 0.1% 0.6% 24% 2.5% - - 01% 0.3% 0.5%

—10%

e 07

No ok w N~ O
1
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Sa=30 0.1% 02% 1.2% 3.3% 3.5% 0.1% 0.1% 0.6% 24% 2.5% - - 01% 0.3% 0.5%

OCoOo~NOOGORr W N-=O
1
'
'
'
'
'
'
'
'
'
'
'
'
'
'

d) 1 2 3 4 5 1 2 3 4 5 12 3 4 5

Fig. S30 Conditional probability, P(R|M), calculated with Bayesian’s method of icing maximum case with different aggregation
scales Sa (0, 7, 30) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979; 2=1980-1989;
175 3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (¢) summer (d) autumn.
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S2.6.2 Medium calculated time-series

Icing <1000m 1000-2000m >2000m
[n. days]
Sa=0 o 0.0% 0.6% 09% 42% 4.2% 0.1% 01% 1.3% 1.1% 0.0% 0.1%
1 0.0% 3.2% 1.8% 13.9% 6.5% 11% 0.0% 1.7% 0.8% 0.0% 0.0%
Sa=7 o0 0.0% 05% 0.7% 3.6% 3.5% 0.1% 01% 1.2% 1.0% 0.0% 0.1%
1 0.0% 1.3% 32% 95% 12.9% 0.0% 0.0% 3.8% 2.6% 0.0% 0.0%
2 0.0% 4.9% 3.7% 19.0% 16.9% 0.0% 0.0% 3.8% 1.5% 0.0% 0.0%
3 0.0% 2.7% 22% 15.7% 13.2% 0.0% 0.0% 0.0% 3.8% 0.0% 0.0%
4 0.0% 0.0% 6.9% 17.4% 5.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 0.0% 0.0% 0.0% 30.8% 12.5% 45% 0.0% 0.0% 0.0% 0.0% 0.0%
6 0.0% 6.3% 0.0% 11.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
7 0.0% 11.1% 0.0% 0.0% 12.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Sa=30 o 0.0% 04% 02% 18% 22% 0.1% 0.0% 0.8% 0.7% 0.0% 0.1%
1 0.0% 0.8% 3.9% 10.9% 9.9% 0.8% 0.8% 3.3% 1.0% 0.0% 0.0%
2 0.0% 0.0% 3.9% 21.1% 15.1% 0.0% 05% 8.4% 1.6% 0.0% 0.0%
3 0.0% 1.6% 0.0% 16.5% 18.7% 0.0% 0.0% 4.5% 3.3% 0.0% 0.0%
4 36% 0.0% 34% 182% 13.6% 0.0% 0.0% 2.3% 3.2% 0.0% 0.0%
5 0.0% 2.3% 1.5% 247% 7.0% 0.0% 0.0% 5.4% 0.0% 0.0% 0.0%
6 0.0% 2.3% 93% 154% 21.6% 0.0% 13% 0.0% 2.7% 0.0% 0.0%
7 0.0% 0.0% 0.0% 185% 0.0% 0.0% 0.0% 0.0% 7.1% 0.0% 0.0%
8 00% 87% 83% 0.0% 97% 43% 0.0% 0.0% 6.5% 0.0% 0.0%
9 0.0% 6.1% 0.0% | 40.0% 16.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
10 0.0% 0.0% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 20.0% 0.0% 0.0%
1 0.0% 20.0% 0.0% 0.0% 41.7% 0.0% 0.0% 0.0% 8.3% 0.0% 0.0%
12 0.0% 0.0% 16.7% - 6.3% 0.0% 00% - 6.3% 0.0% 0.0%
13 0.0% 0.0% - - 0.0% 0.0% - - 0.0% - 0.0%
14 0.0% 0.0% - - - 0.0% - - - - -
15 - 222% - - - 0.0% - - - - -
16 - 00% - 2 = 0.0% - : = 5 5
17 - 00% - - - 0.0% - - - - -
18 - 00% - 2 = 0.0% - : = 5 5
19 - 00% - . - 0.0% - - - - -
20 - 00% - - - 0.0% - - - - -
21 - 00% - . . 0.0% - - . - -
22 - 182% - - - 0.0% - - - - -
23 . - . = . . . - . . .
24 - - - - - - - - - - -
25 - - - - - - - - - - -
26 . . . = . - . - . . .
27 - - - - - - - - - - -
28 - = - - = = = = = - -
29 - - - - - - - - - - -
30 - = - - = = = = = - -
a) 1 2 3 4 5 2 3 4 5 3 4 5

P(R[M)

|

~10%

L 0%

_100%
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[n. days]

Sa=0

Sa=7

Sa=30

b)

Icing

- O

NoOo bk WN - O

O©CoO~NOOUGR WN-=O

0.5%
0.0%

0.5%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.5%
0.0%
1.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

<1000m

1.0%
0.0%

1.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1.1%
0.8%
0.5%
0.0%
1.7%
0.0%
0.0%
5.6%
0.0%
0.0%
0.0%
0.0%
0.0%

4.0%
0.9%

4.0%
2.9%
0.0%
2.0%
0.0%
0.0%
0.0%
0.0%

3.9%
9.8%
1.1%
4.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

1000-2000m

0.2%
0.0%

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.6%
0.0%

0.6%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.5%
0.0%

2.6%

1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.4%
7.7%
0.0%
2.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

>2000m

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%

0.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

P(RIM)

|

—10%

L 0%

_100%
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Icing

[n. days] <1000m 1000-2000m >2000m
Sa=0 o© 01% 0.5% 1.0% 3.5% 3
1% 05% 1. . 3% 0%  0.39
: 0.t w0 [EERREEE 00% 03% 0% 25% 28% 01% 0.2% 0.7% 1.1%
0% 00% 00%  00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Sa=7 o 01% 0.6% 1.0% 3.7% 35%  0.0% 03% 06% 2.6% 2.9% 01% 0.2% 0.7% 1.2%
1 15% 00% 0.0% 00% 00%  00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
2 0.0% 00% 0.0% 0.0% 0.09 o % 556l 0%, 5.0
: G i O 0 8 %  00% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0% 00% 0.0% 0.0% 00%  00% 00% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 00% 00% 0.0% 00%  0.0% 00% 0.09 R 0,058
: . 0% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0‘0"’/° 0‘0°/° g‘g"f
0.0% 00% 00% 00% 00%  00% 00% 00% O. ' 0% 00% 00% 0.0%
; ) . 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
7 00% 00% 00% 00% 00%  00% 00% 00% 00% 00% g e o o
e o o o (]
Sa=30 ? 8(1):? gg:/o 12% 41% 39%  00% 03% 07% 3.0% 3.3% 01% 0.2% 0.8% 1.3%
0% 00% 0.0% 0.0% 00%  00% 00% 0.0% 0.0% 0.0% 0% 0.0% 0.
; 0% 0.0% 0. 0% 0.0% 0.0% 0.0% 0.09
2 00% 00% 00% 00% 00%  00% 00% 00% 0.0% 00% 0% % Di0% D0
3 0.0% 00% 0.0% 0.0% 00%  0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 00% 00% 00% 00%  00% 00% 0.0% 0.0% 0.09 % 0.0% 0.0% O.
5 Do%k. U0 0% Uk Do% 008 OUL 9% 00% 008 0% 00 D% Do
6 00% 00% 00% 00% 00%  00% 00% 00% 00% 00% = h 4
s ; . ; 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
7 20% 00% 00% 0.0% 00%  0.0% O ' % G106 00 806
! . . ; 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
8 00% 00% 0.0% 00% 00%  00% O 0% B i b ai
. ; . 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
9 00% 00% 0.0% 00% 00%  00% O 0% % G0 B G0%
) . ; ; 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
10 00% 00% 0.0% 00% 00%  00% O 0% B i o
. ; . 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
11 00% 00% 0.0% 00% 00%  00% 0 0% % Gt Dok G078
. . . s 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.09
" 00% 00% 0.0% 0 ? b 0% 0% 0.0% 0.0% 0.0%
12 00% 00% 00% 00%  00% 00% 0O% - O0% 0.0% 00% - 0.0%
8 G.0%. 00 - 00%  00% 00% - -  00% 00% - - 00%
% 00% - - - 00% 00% - - - 00% - - -
15 -00% - - - - 00% - - - 0.0% -
16 - 0.0% i .
16 00% - - - 00% - - - 00% - - -
i S0 - 00% - - - 00% - - -
- 00% - - - - 00% - - - % -
19 - 00% o o
: - - 00% - - - % -
20 - 00% = S
% - - - - 00% - - - 9
21 - 0.0 o - -
% - - - - 00% - - - 0.0% -
2 - 00% - - - 0.0% af S
22 ook - - - - 00% - - - 00% - - -
24 S S S
26 L ] ] S
27 - - - - - - ) ] ) ] ] ] ] ]
30 S I S
C) 1 2 3 : » 3 4 5
4 5 1 2 3 4 5 2 3 4 5

P(RIM)

|

—10%

L 0%

_100%
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Icing

[n. days]
Sa=0 o 0.1%
1 0.0%
Sa=7 o 0.1%
1 0.0%
2 0.0%
3 0.0%
4 0.0%
5 0.0%
6 0.0%
7 0.0%
Sa=30 o 0.1%
1 0.0%
2 0.0%
3 0.0%
4 0.0%
5 0.0%
6 0.0%
7 0.0%
8 0.0%
9 0.0%
10 0.0%
1 0.0%
12 0.0%
13 0.0%
14 0.0%
15 -
16 =
17 -
18 =
19 -
20 =
21 -
22 =
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 :

d) 1

0.2%
0.0%

0.2%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

<1000m
1.3% 3.4%
0.0% 0.9%
1.3% 3.5%
0.0% 0.0%
0.0% 0.0%
0.0% 2.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
1.5% 4.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.8%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% -
3 4

1000-2000m

0.1%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2

0.7%
0.0%

0.7%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

2.5%
0.0%

2.6%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

>2000m

0.1%
0.0%

0.1%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.3%
0.0%

0.4%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

P(RIM)

|

—10%

L 0%

_100%

Fig. S31 Conditional probability, P(R|M), calculated with Bayesian’s method of icing medium case with different aggregation
scales Sa (0, 7, 30) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979; 2=1980-1989;

3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (¢) summer (d) autumn.
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S2.6.3 Minimum calculated time-series

Icing <1000m 1000-2000m >2000m
[n. days]
Sa=0 0 0.0% 01% 0.1% 01% 0.3% 0.0% 0.1% 0.1% 0.2% 0.1% 0.0%
i 0.0% 04% 1.1% 35% 2.8% 0.2% 0.0% 2.3% 1.6% 0.0% 0.2%
Sa=7 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 0.0% 0.0% 0.0% 00% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 00% 1.3% 0.0% 0.9% 0.8% 0.6% 0.9% 0.0%
3 0.0% 0.0% 0.0% 09% 0.8% 0.0% 0.0% 0.0% 0.8% 0.0% 0.0%
4 0.0% 0.0% 0.0% 19% 4.6% 0.0% 0.0% 2.8% 4.6% 0.0% 0.0%
5 0.0% 09% 1.3% 07% 3.6% 0.0% 0.0% 0.7% 0.7% 0.0% 0.7%
6 0.0% 07% 28% 45% 3.2% 0.0% 0.0% 1.3% 2.6% 0.0% 0.0%
7 0.0% 14% 1.4% 85% 57% 0.6% 03% 3.9% 22% 0.0% 0.3%
Sa=30 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 0.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6 0.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 2.8% 0.0% 0.0% 0.0%
7 0.0% 00% 0.0% 19% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
8 0.0% 0.0% 0.0% 00% 1.4% 0.0% 0.0% 1.3% 0.0% 0.0% 0.0%
9 0.0% 00% 0.0% 18% 0.0% 0.0% 0.0% 0.0% 1.6% 0.0% 0.0%
10 0.0% 0.0% 0.0% 00% 4.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 0.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
12 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.9% 0.0% 0.0%
13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 0.0% 0.0% 0.0% 29% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.9% 0.0% 0.0%
17 0.0% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0% 2.0% 0.0% 0.0% 0.0%
18 0.0% 0.0% 0.0% 27% 29% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0%
19 0.0% 0.0% 0.0% 00% 0.0% 0.0% 0.0% 1.8% 0.0% 0.0% 0.0%
20 0.0% 0.0% 0.0% 15% 53% 0.0% 0.0% 1.5% 7.9% 0.0% 0.0%
21 0.0% 4.6% 0.0% 0.0% 0.0% 0.0% 0.0% 4.1% 0.0% 0.0% 0.0%
22 0.0% 00% 0.0% 59% 4.8% 2.3% 0.0% 1.5% 24% 0.0% 0.0%
23 0.0% 23% 0.0% 29% 6.3% 0.0% 0.0% 1.4% 0.0% 0.0% 1.6%
24 0.0% 14% 0.0% 20% 12.8% 0.0% 0.0% 2.0% 4.3% 0.0% 0.0%
25 0.0% 00% 1.3% 6.8% 10.7% 0.0% 1.3% 57% 4.8% 1.3% 1.2%
26 0.0% 20% 1.8% 57% 45% 0.0% 0.0% 3.8% 1.8% 0.0% 0.0%
27 0.0% 0.0% 1.8% 96% 11.1% 0.0% 0.0% 21% 6.2% 0.0% 2.5%
28 0.0% 0.0% 4.8% 13.6% 11.6% 0.0% 0.0% 4.5% 1.8% 0.0% 0.0%
29 0.0% 25% 25% 15.6% 6.3% 0.0% 0.0% 1.8% 1.3% 0.0% 0.0%
30 0.0% 09% 4.2% 15.5% 19.7% 0.9% 05% 4.9% 4.2% 0.0% 0.0%
a) 1 2 3 4 5 2 3 4 5 3 4 5

P(R[M)

|

~10%

L 0%

_100%
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[n. days]

Sa=0

Sa=7

Sa=30

b)

Icing

- O

NoOo bk WN - O

O©CoO~NOOUGR WN-=O

0.2%
0.6%

0.1%

0.0%
0.0%
0.0%
0.9%
2.7%
2.1%
0.8%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.6%
1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
5.3%
3.4%
0.0%
2.1%
1.5%
0.0%
0.0%
1.4%
1.0%
0.0%
0.0%
1.6%
0.0%
0.4%

2

<1000m

0.9%
1.1%

0.6%

0.4%
0.9%
1.4%
5.8%
2.6%
1.4%
1.1%

0.0%
0.0%
0.9%
0.0%
2.4%
1.2%
2.0%
0.0%
2.8%
3.3%
0.0%
4.3%
1.7%
0.0%
1.3%
6.9%
7.4%
5.6%
1.9%
0.0%
3.2%
4.2%
3.1%
1.4%
0.0%
2.6%
0.0%
3.6%
0.0%
1.3%
0.0%

3

2.1%
9.8%

1.1%

4.4%
7.5%
6.9%
8.4%
15.4%
7.6%
8.5%

0.2%
1.2%
2.5%
0.0%
1.4%
0.0%
5.6%
1.9%
1.3%
1.8%
3.7%
6.1%
6.3%

10.8%
5.4%
8.8%

12.2%

12.0%

12.0%

1000-2000m

0.1%
0.2%

0.0%
0.0%
0.0%
0.8%
0.9%
0.0%
1.4%
0.6%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
0.0%
1.5%
0.0%
0.0%
0.0%
1.0%
0.0%
0.0%
2.4%
0.0%
0.0%

2

0.5%
1.1%

0.3%

1.2%
0.9%
1.4%
2.2%
0.6%
0.7%
0.6%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
4.1%
2.0%
0.0%
0.0%
0.0%
4.3%
5.2%
1.7%
0.0%
0.0%
0.0%
3.7%
1.9%
1.5%
0.0%
2.8%
4.6%
0.0%
0.0%
0.0%
0.0%
1.8%
0.0%
0.0%
0.0%

3

1.9%
4.9%

1.2%

5.5%
3.0%
3.4%
4.7%
6.6%
6.4%
5.5%

0.2%
4.1%
0.8%
0.0%
1.4%
4.3%
2.8%
5.6%
0.0%
1.8%
3.7%

12.1%
4.8%
0.0%
2.7%
0.0%
4.1%
2.0%
6.7%
3.6%
6.2%
6.1%
8.8%

11.6%
8.0%
3.4%
1.9%
4.3%
2.3%
2.8%
3.4%

4

>2000m

0.1%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

3

0.2%
0.0%

0.3%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%

0.1%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
2.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.5%

4

0.4%
0.4%

0.3%

0.6%
0.0%
2.5%
0.0%
0.7%
0.0%
0.3%

0.1%
0.5%
0.0%
2.0%
0.0%
1.3%
1.7%
1.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
1.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.6%
2.1%
0.0%
0.9%
0.0%
0.0%
0.0%
0.0%

5

P(RIM)

|

—10%

L 0%

_100%
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Icing

n
Sa=l [n.d
a=0 o ays]
<
1 10
Sa=7 o7% 10% 00m
. 0/ - o
0 6 0.2% ;'7% .
; 0.8% 12 0% 0'::/" 5.79% i
0.0% 2% &% 00% 00-
3 0-60/0 0.0% 20% 7 0% 0.1% 2000m
4 o 0 0.8 4% 0.09 0.4%
0.0% 0% % 6.6% G55 1
s b 0 0.09 1.6% 6% 0.2% 0%
0.0% .0% %o | A1) 4.69
: 0.7% 0 0.0 1.5% 2% 0.1% 2% %
7 7% 9% % 6 0 o ) 0.29 4.7% >
8,09, 0.0% 0 0.09 0% 0 5% 2% o 20
Sa= D% e 0'0% 0 % 0 ) It 6 1.19 0.2% 00m
30 o 0.3% 0.0% 0% 9% 0% 0.0% 1.0% 0' % 5.69 b D%
0.0% 0.0% 0.7% 0.0% 0.0% 0.0% 8% % 5.5 0000 0.3%
1 0 0.09 0.09 0.09 b O o 0.09 0.0% 5% 0% 0 b 1.29
.8% % % % 0.09 0% % b 1 0% %
2 0'50/" 1.0% 0.0% 0.0% 0‘00;0 0‘00/" 0.0% 0.8% 2% il 6 0.2% 1.9%
3 3.3% 1.5% 23% 9 0.0% 0.0% ks 0.0% 0.0% 0.0% y % 0.4% 0.0%
5 0'00; 0.0% 0.9% 4.1% 1% 0.0% 0.0% 0.7% 0.0% 0% o‘oo/o . 2.3%
° g 0.0% el 0.1% o Bi60k 0.0% o'o/o Py P
8 Sy B e 7 0.7% % oo% o s i
0,00/0 0.0% 0.0% 0.0% 0.0% 0.00; 1.0% 1.3% 0% 0% 0% 0 % 0000
9 0 6 0 6 0 oo 2 6 0 o 0 o 1 7.09 0.09 0.0% .0% .0%
10 .0% 0% .0% 1% 0% 0.0% 0% 2% % 6 ) % 0 . 0.0 e
1 S0k, OO Son o 1.3% e e o Ty il e e
2 oo% 0.0% oo% 0.0% 0.0% ok e pinte v o 00 b
1 0.0% 0.0% 0.0% 0.0% 1.8% ooﬂ’ 0'04’ 24o° 0.0% 3.3% 0.1% 0% Ooo/°
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Fig. S32 Conditional probability, P(R|M), calculated with Bayesian’s method of icing minimum case with different aggregation
scales Sa (0, 7, 30) and for different altitudes (<1000m, 1000m-2000m, >2000m) for 5 decades (1=1970-1979; 2=1980-1989;

3=1990-1999; 4=2000-2009; 5=2010-2019). (a) winter; (b) spring; (¢) summer (d) autumn.
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S3 Rockfalls and climate variables (with triangular interpolation method)
This section presents selected results for the conditional probability of rockfall, computed using the triangular
interpolation method. This method utilizes data from the three meteorological stations nearest to and encompassing each

rockfall event. These results are provided for comparison with the primary findings reported in the main paper, which
200  were derived using data from all available meteorological stations.
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Fig. S33 Conditional probabilities of rockfalls triggered by rainfall during the autumn season (1970-2019). (a) Below 1000 m

a.s.l., considering an aggregation scale of S, = 90 days. (b) Between 1000 and 2000 m a.s.l., considering an aggregation scale
205 of S, = 30 days.

S3.2 Mean air temperature
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Fig. S34 Conditional probabilities of rockfalls conditioned by mean temperature values (1970-2019) for two scenarios: (a)
Summer season at 1000-2000 m a.s.l. with an aggregation scale S, = 7 days. (b) Autumn season above 2000 m a.s.l. with an
210 aggregation scale S, = 30 days.
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S3.3 Temperature amplitude
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Fig. S35 Conditional probabilities of rockfalls conditioned by ranges of temperature amplitude (1970-2019) at the same

aggregation scale S, = 30 days. (a) during spring season below 1000 m a.s.l.; (b) during winter season between 1000 m-2000
215 m a.s.l.

S3.4 Air mean Temperature variation
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Fig. S36 Conditional probabilities of rockfalls conditioned by air mean temperature variation (1970-2019) during: (a) spring

season below 1000 m a.s.l., with an aggregation scale S, = 6 days and (b) during summer season between 1000-2000 m a.s.l.,
220 with an aggregation scale S, = 1 day.
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S3.5 Freeze-Thaw cycle and icing
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Fig. S37 Conditional probabilities of rockfalls conditioned by various meteorological parameters during the winter season
below 1000 m a.s.l. (1970-2019). All scenarios use an aggregation scale S, = 7 days. The conditioning parameters and time

225 series are: (a and c) freeze-thaw cycles, using the minimum and mean times-series, respectively; (b and d) icing, using the
minimum and maximum time-series, respectively.
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Fig. S38 Conditional probabilities of rockfalls conditioned by various meteorological parameters during the spring season
below 1000 m a.s.l. (1970-2019). The conditioning parameters and time series are: (a and c) consecutive freeze-thaw days (or

230 consecutive cycles), using the minimum and mean times-series, respectively; (b and d) consecutive icing days, using the
minimum and mean time-series, respectively.
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