
Eruption
within 3 months

Observation

Direction of influence

Unobservable node

Key

Deep source 
ground deformation

Perturbation of
hydrothermal system due
to magmatic processes at 

depth ( ~ 5-10 km)

Magma ascending
5km depth to near-surface

Magmatic 
intrusion at depth

Borehole-type 
tiltmeter

Dry tilt

Query node - Eruption outcome

0: No eruption
1: Phreatic eruption
2: Magmatic, no blast
3: Magmatic blast

0: False
1: True

0: False
1: True

Perturbation of 
hydrothermal system due 

to magma ascent
0: False
1: True

0: False
1: True

0: False
1: True

0: Low
1: High

0: Low
1: High

Petrology:
fresh glass observed?

0: False
1: True

Seismic  hypocenters 
ascending?

0: False
1: True

Presence of
continuous venting 

tremor
0: False
1: True

Number of
VT earthquakes

0: Low
1: Moderate
2: High

Number of
felt VT earthquakes

0: Low
1: Moderate
2: High

Total seismicity
0: Low
1: High

Increased high 
pressure, acid-rich 
fumarolic activity

0: False
1: True

SO2 present in 
gas/steam emissions

0: False
1: True

Recorded VT rate (per month), over 3 months
   Low: ≤24 /month
   Moderate: 24-120 /month
   High: ≥120 /month

Felt VT earthquake rate (year), over 3 months
Md (duration magnitude) >2.0
   Low: ≤1 per year
   Moderate: 1-10 /year
   High: ≥10 /year

Observe > 24 shallow VTs per month 
over a three month period
Shallow VTs are defined as having a 
hypocenter less than 5 km below sea 
level (above the magma chamber).

Total seismic activity over 3 months
   Low: ≤24 recorded VTs and ≤1 felt VT/month
   High: >24 recorded VTs and >1 felt VT/month

Tilt measurement states
Low:  observed tilt <10 µrad/day
High: ≥10 µrad/day
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Node numbers are given in bold


