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main scientific input

|

Risk = Exposure * Vulnerability

Hazard:
probability of a given hazardous phenomenon to impact a given
point above a given intensity threshold in a given time window



main scientific input

|

Risk = Exposure * Vulnerability

Hazard:
probability of a given hazardous phenomenon to impact a given
point above a given intensity threshold in a given time window

For example: probability of experiencing a tephra load larger
than 300kg/m? in Napoli from an eruption in 100 years



main scientific input

|

Risk = Exposure * Vulnerability

Hazard:
intensity of a given hazardous phenomenon impacting a given point
with a given exceedance probability in a given time window



main scientific input

|

Risk = Exposure * Vulnerability

Hazard:
intensity of a given hazardous phenomenon impacting a given point
with a given exceedance probability in a given time window

For example: intensity (in kg/m?) of tephra ground load with an
exceedance probability of 5% expected in Napoli from an eruption in
100 years



... at a given point x_

Hazard Curve
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Hazard Curves include all the information on aleatory uncertainties. From Hazard Curves, one
can derive Hazard Maps and Probability Maps
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Hazard Curves include all the information on aleatory uncertainties. From Hazard Curves, one
can derive Hazard Maps and Probability Maps
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Bayesian inference - the importance of epistemic uncertainty

... about the ELLSBERG PARADOX

Aleatoric uncertainty Epistemic and aleatoric
(no epistemic uncertainty) uncertainties

50% white balls Unknown praportion
508 black balls of black and white balls

o/'.




Bayesian inference - the importance of epistemic uncertainty

... about the ELLSBERG PARADOX

Aleatoric uncertainty Epistemic and aleatoric
(no epistemic uncertainty) uncertainties

508 white balls Unknown propartion
508 black balls
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Dirac Delta Distribution




Aleatoric uncertainty
(no epistemic uncertainty)
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Aleatoric uncertainty Epistemic and aleatoric
(no epistemic uncertainty) uncertainties
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Bayesian approach

There is no “true” probability value

— we define a probability density function
(pdf) to describe every quantity

MODELS - prior: (6]

PAST DATA - likelihood:
The pdf is estimated by considering
heterogeneous pieces of information

TN

posterior pdf  prior pdf (based on likelihood (based
theory or models) on past data)

theorem

The conjugacy of the Beta with the Binomial
simplifies the application of the Bayes
theorem (update of @ and A by kand n)
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Bayesian Hazard Curves represent the most complete output from hazard analysis as they
include all the information on aleatory and epistemic uncertainties. From Bayesian Hazard
Curves, one can derive Bayesian Hazard Maps and Probability Maps:

Hazard Curve

p ( = intensity in 50 yr)

s
Intensity (e.9., tephra loading in kPa)
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Bayesian Hazard Curves represent the most complete output from hazard analysis as they
include all the information on aleatory and epistemic uncertainties. From Bayesian Hazard
Curves, one can derive Bayesian Hazard Maps and Probability Maps:

Probability Map
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Volcanic Hazard Assessment

Multiple ha@




Volcanic Hazard Assessment




High size eruption on 07-12-2019
Tephra load 48 hours after eruption

Flow thickness (m)
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Volcanic Hazard Assessment e

s

Data used for long-term hazard assessment:

e Model output (many different runs with
different initial and boundary
conditions, and eruption size/type and
vent location) — computing capacity

e “Pastdata”

Di Vito et al, 2024



Volcanic Hazard Assessment

Data used for long-term hazard assessment:

Model output (many different runs with
different initial and boundary
conditions, and eruption size/type and
vent location) — computing capacity

“Past data”

we must account for the whole natural
variability of the phenomenon, and
properly combine ALL POSSIBLE
ERUPTIVE SCENARIOS

M Effusive
i Small Explosive
k' Medium Explosive

i Large Explosive

Selva et al, 2012



Event Tree

ERUPTION

Eruption

No Eruption

LOCATION

Location 1
Location 2

\

Location N

SIZE/TYPE

Size 1
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Location n|— Size k
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Lava Flow
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REACHING
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NODE

7
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Size M




Scenario Impact
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Scenario Impact
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Input files to PyBetVH

‘ ¢ ) H / py...ter / examples / example02-central_volcano

{0 Recent

% Starred

map.png K node6- node6-
{3t Home ” areas_ intensities.
out01.txt out02.txt £xt

s

node6_ node7s- node78- nodo78_ pybet.cfg
& Pictures out01.txt prior_ prior_ pastdata_
out01.kxt out02.kxt out01.kxt

@ Documents

- . -
¥ Downloads \ —EW == ‘ ‘ % ‘%‘

i Videos

5, Trash
= laura.sandri@ing...

% Music

) laterali_per_hazard

+ Other Locations




Input files to PyBetVH

‘ { ) H / py...ter / examples / example02-central_volcano

{0 Recent

% Starred ) =0y
map.png : nodeé6-
{3t Home areas_
out01.txt

3 Documents =

— —
¢ Downloads \ _EW \ ‘ ‘ % % l )

node6_ node7s- node78- nodo78_ I pybet.cfg
& Pictures out01.txt prior_ prior_ pastdata_

out01.kxt out02.kxt out01.kxt ‘
5 Videos -

5, Trash
= laura.sandri@ing...

% Music

) laterali_per_hazard

+ Other Locations




Input files to PyBetVH

Cown~ ][

pybet.cfg ‘
~/PyBetVH/pybetvh-master/examples/example02-central_vo...

1 [Main Settings]

2 vblcano name = Example 2 Central Volcano
3 volcano center = 242856, 8196254
4 shape = Cone

5 utm zone = 51N

6 geometry = 500, 2100, 22

7 time window = 1

2 sampling = 500

9 background map ap_sat.png

16 map limits (m UTM) = 202714.3, 272714.3, 2857.1, 8217857.1
11

12 [Node 1]

13 prior probability = 1.0

14 equivalent n. data (lambda)

15 past data (successes) = 0

16 past data (total) = ©

17

18 [Node 2]

19 prior probability = 1.0

20 equivalent n. data (lambda)

21 past data (successes) = 0

22 past data (total) = 0

23

24 [Node 3]

25 prior probability = 0.015

26 equivalent n. data (lambda)

27 past data (successes) = 14

28 past data (total) = 110

29

30 [Node 4]

31 file name = node4.txt

32 equivalent n. data (lambda)

33

34 [Node 5]

35 node 4-5 dependence = False

36 n. sizes = 3

37 file name = node5.txt

38

39 [Node 6]

40 n. outcomes = 2

41 outcomes = Tephra Dispersal, Ballistic Impact
42 units = kg/m2, no-unit

43 n. areas = 180, 960

44 file name = node6

45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas
47

48 [Node 78]

49 file name prior = node78-prior
50 file name past data = node78-pastdata
51

PlainText v Tab width: 8 v Ln2, Col2




Input files to PyBetVH

[Copen ~ ()

pybet.cfg ‘
~/PyBetVH/pybetvh-master/examples/example02-central_vo...

1 [Main Settings]

2 vblcano name = Example 2 Central Volcano
3 volcano center = 242856, 8196254
4 shape = Cone

5 utm zone = 51N

6 geometry = 500, 2100, 22

7 time window = 1

2 sampling = 500

9 background map ap_sat.png

10 map limits (m UTM) = 202714.3, 272714.3, 2857.1, 8217857.1
11

12 [Node 1]

13 prior probability = 1.0

14 equivalent n. data (lambda)

15 past data (successes) = 0

16 past data (total) = 0

17

18 [Node 2]

19 prior probability = 1.0

20 equivalent n. data (lambda)

21 past data (successes) = 0

22 past data (total) = ©

23

24 [Node 3]

25 prior probability = 0.015

26 equivalent n. data (lambda)

27 past data (successes) = 14

28 past data (total) = 110

29

30 [Node 4]

31 file name = node4.txt

32 equivalent n. data (lambda)

33

34 [Node 5]

35 node 4-5 dependence = False

36 n. sizes = 3

37 file name = node5.txt

38

39 [Node 6]

40 n. outcomes = 2

41 outcomes = Tephra Dispersal, Ballistic Impact
42 units = kg/m2, no-unit

43 n. areas = 180, 960

44 file name = node6

45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas
47

48 [Node 78]

49 file name prior = node78-prior
50 file name past data = node78-pastdata
51

PlainText v Tab width: 8 v Ln2, Col2




Input files to PyBetVH

[Copen ~ ()

pybet.cfg ‘
~/PyBetVH/pybetvh-master/examples/example02-central_vo...

1 [Main Settings]

2 vblcano name = Example 2 Central Volcano
3 volcano center = 242856, 8196254
4 shape = Cone

5 utm zone = 51N

6 geometry = 500, 2100, 22

7 time window = 1

2 sampling = 500

9 background map ap_sat.png

10 map limits (m UTM) = 202714.3, 272714.3, 2857.1, 8217857.1
11

12 [Node 1]

13 prior probability = 1.0

14 equivalent n. data (lambda)

15 past data (successes) = 0

16 past data (total) = 0

17

18 [Node 2]

19 prior probability = 1.0

20 equivalent n. data (lambda)

21 past data (successes) = 0

22 past data (total) = ©

23

24 [Node 3]

25 prior probability = 0.015

26 equivalent n. data (lambda)

27 past data (successes) = 14

28 past data (total) = 110

29

30 [Node 4]

31 file name = node4.txt

32 equivalent n. data (lambda)

33

34 [Node 5]

35 node 4-5 dependence = False

36 n. sizes = 3

37 file name = node5.txt

38

39 [Node 6]

40 n. outcomes = 2

41 outcomes = Tephra Dispersal, Ballistic Impact
42 units = kg/m2, no-unit

43 n. areas = 180, 960

44 file name = node6

45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas
47

48 [Node 78]

49 file name prior = node78-prior
50 file name past data = node78-pastdata
51

PlainText v Tab width: 8 v Ln2, Col2




Input files to PyBetVH

FILE pybet.cfg

1st Block: [Main settings]
It defines the volcano (name, coordinates, geometry),

the background map and its limits

ALL COORDINATES MUST BE IN THE SAME
UNITS (UTM meters (m))



Input files to PyBetVH

zvlolca 0 name = Example 2 Central Volcano
3 volcano cen 242856, 8196254

5 utm zone = 51N

6 geometry = 500, 2100, 22

7 time window = 1

2 sampling = 500

9 background map = map_sat.png

10 map limits (m UTM) = 202714.3, 272714.3, 8162857.1, 8217857.1




Input files to PyBetVH

1 [Main Settings]
valcano name = Example 2 Central Volcano
= 242856, 8196254

= 500, 2100, 22
7 time window = 1
2 sampling = 500
9 background map = map_sat.png
10 map limits (m UTM) = 202714.3, 272714.3, 8162857.1, 8217857.1

1 [Main Settings]
2 volcano name = Example 1 Volcanic Field
— = 455906, 5774512

4 shape = Fiel

O, 44000, 5, 5, 2P

6 utm zone =
7 time window = 1

2 sampling = 500

9 background map = map_sat.png

10 map limits (m UTM) = 394906.0, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]

zvlolcano name = Example 2 Central Volcano
3 volcano center = 242856, 8196254

4 shape = Cone

6 500, 2100, 22

2 sampling =
9 background map
10 map limits (m UTM) = 202714.3, 272714.3, 8162857.1, 8217857.1




Input files to PyBetVH

1 [Main Settings]

zvlolcano name = Example 2 Central Volcano
3 volcano center = 242856, 8196254

4 shape = Cone

6 500, 2100, 22

2 sampling =
9 background map
10 map limits (m UTM) = 202714.3, 272714.3, 8162857.1, 8217857.1




Input files to PyBetVH

1 [Main Settings]
2 volcano name = Example 1 Volcanic Field

7 time window = 1

2 sampling = 500

9 background map = map_sat.png

16 map limits (m U = 394906.0, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]
2 volcano name = Example 1 Volcanic Field

=0
7 time window = 1

2 sampling = 500

9 background map = map_sat.png

16 map limits (m U = 394906.0, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]
2 volcano name = Example 1 Volcanic F
3 volcano center = 455906, 5774512

4 shape = Field

44000, 5, 5, 2P

6 utm zone

2 sampling = 500

9 background map = map_sat.png

10 map limits (m UTM) = 394906.0, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]

2 volcano name = Example 1 Volcanic F
3 volcano center = 455906, 5774512

4 shape = Field

5 geometry = 48000, 44000, 5, 5, 2P

9 background map = map_sat.png
10 map limits (m UTM) = 394906.0, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]

2 volcano name = Example 1 Volcanic F
3 volcano center = 455906, 5774512

4 shape = Field

5 geometry = 48000, 44000, 5, 5, 2P

6 utm zone = 21S

-t 3 ap_sat.png
10 map limits (m UT 394906.0, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]

2 volcano name = Example 1 Volcanic F
3 volcano center = 455906, 5774512

4 shape = Field

5 geometry = 48000, 44000, 5, 5, 2P

6 utm zone = 21S
7 time window = 1

9 background map = map_sat.png

, 594906.0, 5694512.0, 5894512.0




Input files to PyBetVH

1 [Main Settings]

2 volcano name = Example 1 Volcanic F
3 volcano center = 455906, 5774512

4 shape = Field

5 geometry = 48000, 44000, 5, 5, 2P
6 utm zone = 21S

7 time window = 1

2 sampling =

5694512.0, 5894512.0




Input files to PyBetVH

FILE pybet.cfg

2nd, 3rd and 4th Blocks: [Node 1], [Node 2], [Node 3]

Overall, they define the probability of eruption in
the time windowhey are 3 separate nodes but for
long term we suggest to leave the first 2 as they

are and only act on Node 3




Input files to PyBetVH

14 equivalent n. data (lambda) = 1
15 past data (successes) = 0
16 past data (total) = 0

20 equivalent n. data (lambda) = 1

21 past data (successes) = 0
22 past data (total) = ©

26 equivalent n. data (lambda) = 1
27 past data (successes) = 14
28 past data (total) = 110

MODELS - prior: [6]

Linked to A




Input files to PyBetVH

14 equivalent n. data (lambda) = 1
15 past data (successes) = 0
16 past data (total) = 0

20 equivalent n. data (lambda) = 1

21 past data (successes) = 0
22 past data (total) = ©

26 equivalent n. data (lambda) = 1
27 past data (successes) = 14
28 past data (total) = 110

PAST DATA - likelihood

[data|6)




Input files to PyBetVH

FILE pybet.cfg

5th Blocks: [Node 4]
It defines the spatial probability of vent opening,
conditional to an eruption.

This is done through a file

file name = a file name
equivalent n. data (lambda) =A




Input files to PyBetVH

open v || M| B | sme || =] o B X
10.9 0

20.01 0

30.01 0

40.02 0

50.06 0 |

Plai ~  TabWidth: 8 ~




Input files to PyBetVH

nod...
~/PyB...

e~

(== -] @ © @

10.000835 0.0
2 0.00835 0.0
30.03314 3.0
40.002505 0.0
50.0 0.0

65 0.040315 0.0
7 0.10675 3.0
20.09321 5.0
9 0.03648 0.0
10 0.00668 5.0
11 0.002505 0.0
12 0.184575 14.0
13 0.076025 2.0
14 0.117165 15.0
150.01336 0.0
16 0.0 0.0

17 ©.055045 1.0
12 0.060055 3.0
19 0.035645 0.0
20 0.117165 5.0
210.0 0.0
220.0 0.0

23 0.005845 0.0
24 0.00501 0.0
250.0 0.0




Input files to PyBetVH

FILE pybet.cfg

6th Blocks: [Node 5]

It defines the probability distribution of the eruptive
sizes (aka Frequency-Magnitude distribution),
conditional to an eruption.

This is done through a file (here named node5.txt)




35 node 4-5 dependence = False

37 file name = node5.txt
38

Input files to PyBetVH




Input files to PyBetVH

FILE pybet.cfg

n. sizes = an integer number for the number of
size classes (e.g., VEI)




34 [Node 5]
35 node 4-5 dependence = False

37 file name = node5.txt

Input files to PyBetVH



Input files to PyBetVH

R node5.txt
‘ﬂ’ FLT _/pyBetvi/pybetvh-master/examples/uwe...

(650 030 01914 3 1

Ln1, Col 23




Input files to PyBetVH IR P [Hode 61

FILE pybet.cfg

7th Blocks: [Node 6]

It defines several information on the hazard: the number of
hazardous phenomena considered, the hazard measure
for each of them, the target grids.

This is done through some files



Input files to PyBetVH

43 n. areas = 135

44 file name = node6

45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas




39 [Node 6]

Input files to PyBetVH

43 n. areas = 135

44 file name = node6

45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas




39 [Node 6]
40 n. outcome

Input files to PyBetVH

44 file name = node6
45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas




39 [Node 6]

40 n. outcomes = 1

41 outcomes = Tephra Load
i S

Input files to PyBetVH

45 file intensities = node6-intensities.txt
46 file points-areas = node6-areas




39 [Node 6]

40 n. outcomes = 1
Tephra Load
2

Input files to PyBetVH

[ d e g
4 file name = node6

46 file points-areas = node6-areas



Input files to PyBetVH $60, atomes 51
41 outcomes = Tephra Load

42 units = kg/m2

4 file name = node6
4 = S €5 = Nodeo- g ties. txt
46 file points-areas = node6-areas

node6_out01.txt
~/PyBetVH/pybetvh-...

E3E




Input files to PyBetVH 3 outeomes 51
41 outcomes = Tephra Load
42 units = kg/m2

43 n. areas = 135

45 file intensities = node6-intensities.txt




Input files to PyBetVH 3 outeomes 51
41 outcomes = Tephra Load
42 units = kg/m2

43 n. areas

45 file intensities node6-intensities.txt

| open ~ || B | puben miera.. | S |

190.01 106. 50. 100. 150. 200. 250. 500.

PlainText v Tab width: 8 v




39 [Node 6]

40 n. outcomes = 1

41 outcomes = Tephra Load
42 units = kg/m2

Input files to PyBetVH

43 n. areas = 135
44 file name = node6

4 file points-areas = node6-areas

L7




Input files to PyBetVH

39 [Node 6]
40 n. outcomes = 1

41 outcomes = Tephra Load

42 units = kg/m2
43 n. areas = 135
44 file name = node6

1629623.800109863280000
2 631623.800109865140000
3 637623.800109864210000
4 615623.800109864210000
5627623.800109863280000
6 629623.800109863280000
7 631623.800109865140000
2 633623.800109864210000
9 635623.800109864210000
10 637623.800109864210000
11 639623.800109864210000
12 641623.800109863280000
13 643623.800109863280000
14 645623.800109863280000
15 647623.800109863280000
16 613623.800109865140000

nodeé6-areas_out01.txt

~/PyBetVH/pybetvh-master/examples/webinar

4175281.910095218600000
4175281.910095218600000
4175281.910095218600000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4179281.910095216700000

| save

Ln 190, Col 54

;‘ o o &



Input files to PyBetVH

39 [Node 6]
40 n. outcomes = 1

41 outcomes = Tephra Load

42 units = kg
43 n. areas
44 file name

1629623.800109863280000
2 631623.800109865140000

3 637623.800109864210000
4 615623.800109864210000
5627623.800109863280000
6 629623.800109863280000
7 631623.800109865140000
2 633623.800109864210000
9 635623.800109864210000
10 637623.800109864210000
11 639623.800109864210000
12 641623.800109863280000
13 643623.800109863280000
14 645623.800109863280000
15 647623.800109863280000
16 613623.800109865140000

4175281.910095218600Q00
4175281.910095218600008
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4177281.910095216700000
4179281.910095216700000




Input files to PyBetVH

FILE pybet.cfg

8th Block: [Node78]
It defines the impact of the hazardous events
considered on the target grid

Information is based on simulations from a numerical
or empirical model and/o from past data




Input files to PyBetVH

FILE pybet.cfg

File name prior = a PART OF file name
containing the prior probability of each target grid
point experiencing the hazardous event above each
threshold, given eruption size and vent position




Input files to PyBetVH

node78-prior_out01.txt ‘ Save ‘ ‘
~/PyBetVH/pybetvh-master/examples/webinar

.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 10

.18027 0.00017665 6 6 6 6 6 0 10

.34923 0.2496 0.12613 0.076223 0.016252 0.0018548 0 0 10

.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 10

.20217 0.0023847 0 6 0 06 0 0 10

.36893 0.26956 0.14944 0.096714 0.031532 0.0076842 8.8324e-05 0 10
.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 10

.22637 0.011129 0 6 6 6 0 © 10

.39154 0.29217 0.17797 0.11968 0.053789 0.021374 0.0054761 0 10
.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 10

.25499 0.029323 0 6 06 6 0 0 10

.41397 0.3154 0.20924 0.14944 0.080904 0.04266 0.018725 0.0036213 10
.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 10

.28484 0.05741 0 06 6 06 0 0 10

.43923 0.34199 0.23936 0.17833 0.1112 0.067568 0.039039 0.0174 10
.08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 10

.17356 0 © 0 6 0 6 0 10

.33881 0.23618 0.11703 0.066154 0.013514 0.0013249 0 0 10

o AOB OO O OT O DL D OE DDA O DD OO\

PlainText v Tab width: 8 ~ Ln1,Col1

Ist line: ... PNi, A7&8 for grid point 1, vent position 1, size class 1
2nd line: Pl. P2, ... pNi, A7&8 for grid point 1, vent position 1, size class 2

..

Ns™ line: P1. P2, ... PNi, A7&s for grid point 1, vent position 1, size class Ns
(Ns+1)" line: P1. P2, --- PNi, A7&s for grid point 1, vent position 2, size class 1
(Nv#Ns) ™ line: P1. P2, --. PNi, A7&s for grid point 1, vent position Nv, size class Ns
(NvENs+1)" line:  pi1. p2, ... pNi. A7&s for grid point 2, vent position 1, size class 1

(Np*Nv*Ns)" line: p1. p2, ... pNi, A7&s for grid point Np, vent position Nv, size class Ns




Input files to PyBetVH

FILE pybet.cfg

File name past data = a PART OF file name
containing the past data on the hazardous event




Input files to PyBetVH

48 [Node 7
49 fila

ie name past data = node78-pastdata

etVH/pybetvh-master/exal

1.0000000e+00
1.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
0.0000000e+00
1.0000000e+01

B - VPV Y.

PlainText v Tab Width: 8 v Ln1,Col1

1" line: index of the vent position of eruption 1
2" line: index of the size class of eruption 1
3" line: measured intensity value for grid point 1 in eruption 1

(Np+2)" line: measured intensity value for grid point Np in eruption 1
(Np+3)”’ line: index of the vent position of eruption 2

(Np+4)" line: index of the size class of eruption 2

(Np+5 V" line: measured intensity value for grid point 1 in eruption 2

Ne*(Np+2)" line: measured intensity value for grid point Np in eruption Ne




An example*



https://drive.google.com/file/d/1xFk0nGbHX_00qZoSIC_3wkz2AdX_71QJ/view?usp=sharing

An example

A Past Events

Northing (km)
»
i
©
N

-~
—_
©
=]

600.0  602.5 g 610.0 612.5 615.0
Easting (km)

3
:
z

620 630 640
Easting (km)




An example 2.56E+02

2.30E+02
2.05E+02

1.79E+02

IS
=
©
S,

1.54E+02

1.28E+02

Northing (km)
S
—
)
Lan]

1.02E+02

7.68E+01

5.12E+01

; +
630 640 2.56E+01

Easting (km)
2.56E+02
2.30E+02
2.05E+02

1.79E+02

N
N
©
>

1.54E+02

'y
Juy
©
N

1.28E+02

Northing (km)

'S
—_
©
(=}

1.02E+02

7.68E+01

5.12E+01

2.56E+01

602.5 605.0 607.5 10.0 612.5 65.0 617.5  620.0
Easting (km)




Let's try

1. Pie chart of the absolute probability of eruption / no eruption in 10 years

2. Absolute Probability of an eruption from vent 12 in 10 years

3. 90th percentile of the Conditional Probability of an eruption from vent 12

4. Distribution of the Absolute Probability of an eruption of EXPLOSIVE size from vent 13, in 10 years

5. Absolute hazard Curve for point 20 to overcome 300 kg/m? in 10 years from a LARGE explosive eruption
6. 90™M percentile of the conditional probability to overcome 300 kg/m? from an explosive eruption in point 20
7. 50" percentile absolute HAZARD MAP for 3% exceedance probability in 10 years

8. 90™ percentile probability map for 100 kg/m? ground load in case of eruption

If you have not yet done so, download the zipped folder with the files to run this examples from
https://drive.google.com/file/d/1xFkONGbHX_ 009ZoSIC_3wkz2AdX_71QJ/view?usp=sharing
Once downloaded, unzip it wherever you want and load it from the PyBetVH tool



https://drive.google.com/file/d/1xFk0nGbHX_00qZoSIC_3wkz2AdX_71QJ/view?usp=sharing

Visualization Toolkit

PROBABILITY:
Absolute and Conditional probabability
at Node 123 are equivalent.

SELECTED PATH/NODE:

N123: Eruption
Average Probability

Average 8.582e-02
10th Perc 5.433e-02
50th Perc 8.302e-02
90th Perc 1.198e-01

Save Table

Close

Eruption

No Eruption

#ée€d Q=B




Visualization Toolkit

Empirical Cumulative Distribution Function

Vent 12 1.742e-02 8.104e-03 1.580e-02 2.821e-02 J0° 0% Beroantck

— 50ih Percentile
— Average

P=1.742e-02

Close

Probability Density Function
10790 Percentiles




PROBABILITY
OABSOLUTE
©CONDITIONAL
SELECTED NODE:
N4: Location 12

Average

10th Perc |50th Perc |90th Perc

\Vent 13 2.879e-01
\Vent 14 4.091e-03
\Vent 15 3.447e-05

\ant 18 & ENGa 0O
Hl _

\Vent 10 3.447e-05 0.000e+00 7.090e-296 2.164e-47
\Vent 11 9.277e-02 3.486e-02 8.196e-02 1.670e-01

1.938e-01 e-01
1.889e-01 2.838e-01 3.999e-01
1.153e-10 9.451e-05 1.165e-02
0.000e+00 3.255e-292 1.137e-45

1804 N2 & 29409 19404 01
IR

Save Table

Close

Visualization Toolkit




Visualization Toolkit

©ABSOLUTE

lo CONDITIONAL
'SELECTED PATH:
'N123: Eruption
N4: Location 13

[PROBABILITY— ECDF|

Empirical Cumulative Distribution Function

10790 Percentiles
— 50th Percentile
— Average

Probability Density Function
107909 Percentiles

— 50th Percentile

— Average

#€d FQE B




Visualization Toolkit

SELECTED PATH:
N123: Eruption
N4: All locations Point n.20 - Time window = 10.0 years

: Tephra load
8: Hazard curves

—— 10th Percentile

— Threshold in Intensity

Area:

20 Update Map|

Probability Threshold (0-1):
[0.001¢ Update Map|

Intesity Threshold (0.01-500.0):

125  Update Map|
Statistic:

©Average
o Percenulo Update Map|

Export Data

Hazard Map
Probability Map
Hazard Curve

‘Probability of Exceedance




Visualization Toolkit

Hazard Map| Probability Map Hazard Curve

Point1.20 - Time window = 10,0 years
10w Percentic
50 |UBGREEINER — 50 Percentie
Probability Threshold (0-1):
0.003! Update Map|
Intesity Threshold (0.01-500.0):
125" Update Map
Statistic:
®Average
oPercentile0 Update Map

— Threshald in Intensity

~Export Data

| Hazard Map
Probability Map
Hazard Curve




Visualization Toolkit

Hazard ap| probbilty Map| Hazard urve

N4: All locations
N5: Size 2+

N6: Tephra load
N78: Hazard curves

CONTROL PANEL

Area:
172 Update Maj

shold (0-1):

Intesity Threshold (0.01-500.0):
125 Update Map|

Hazard Map
Probability Map
Hazard Curve

Northing (km)

Easting (km)

#ed +Q= B




©CONDITIONAL

SELECTED NODE:
N78: Hazard curves

Intesity Threshold (0.01-500.0);
100  Update Map)

90 Update Map!

Hazard Map
Probability Map
Hazard Curve

Northing (km)
s

#€d> +Q= B

830
Easting (km)

4616801

4039E-01

3462801

T 2885E-01

2308E-01

LT31E01

L154E01

5770802




