	
	 
	 
	Duration
	 
	 

	 
	Seconds
	Minutes
	Hours
	Days
	Weeks

	Tephra
	 
	 
	 
	 
	 

	Plume
	 X
	 X
	 X
	 X
	 

	Ash Deposition (Area)
	 
	 X
	 X
	 X
	 

	PDCs
	 
	 
	 
	 
	 

	Flow Deposition
	 X
	 X
	 X
	 X
	 

	Overbanking
	 
	 X
	 X
	 
	 

	PDC Duration
	 X
	 X
	 X
	 X
	 

	Lahars
	 
	 
	 
	 
	 

	Source Erosion
	 
	 X
	 X
	 X
	 

	Sediment Deposition
	 
	 X
	 X
	 X
	 

	Lahar Bulking
	 
	 X
	 X
	 X
	 

	Debris
	 
	 X
	 X
	 X
	 

	Overbanking
	 
	 X
	 X
	 
	 

	Lava Flows
	 
	 
	 
	 
	 

	Effusion
	 
	 X
	 X
	 X
	 X

	Growth
	 
	 X
	 X
	 X
	 X

	Fountaining
	 
	 X
	 X
	 X
	 X

	Flow Type transition
	 
	 
	 X
	 X
	 X

	Cavity Collapse
	 
	 X
	 X
	 
	 

	Ballistics
	 
	 
	 
	 
	 

	Lava Bombs
	 
	 X
	 X
	 X
	 

	Spatter Accumulation
	 
	 
	 X
	 X
	 X

	Fissures
	 
	 
	 
	 
	 

	Opening 
	 X
	 X
	 
	 
	 

	Extension
	 X
	 X
	 
	 
	 

	Flank Collapse
	 
	 
	 
	 
	 

	Initial Collapse
	 X
	 X
	 
	 
	 

	Deposition
	 
	 X
	 X
	 X
	 


Supplemental Table 1: Indicative timespans over which volcanic phenomena are expected to be observable (colored in gray and marked with an “X”), including both total duration and significant transitions (PDC refers to Pyroclastic Density Current).  Based on information in Fig. 1 and Supplementary Table 2.

	Phenomena
	Example
	Time Scale (Days)
	Spatial Footprint (km2)
	Reference
	Notes

	Caldera Collapse
	Fernandina 1968
	12
	7
	Gudmundsson et al., 2016
	

	Caldera Collapse
	Bárðarbunga 2015
	190
	110
	Gudmundsson et al., 2016
	

	Caldera Collapse
	Piton de la Fournaise 2007
	2
	0.82
	Gudmundsson et al., 2016
	

	Caldera Collapse
	Miyakejima 2000
	40
	1.9
	Gudmundsson et al., 2016
	

	Caldera Collapse
	Tolbachik 1976
	515
	2.5
	Gudmundsson et al., 2016
	

	Caldera Collapse
	Katmai 1912
	3
	8.8
	Gudmundsson et al., 2016
	

	Caldera Collapse
	Mount Pinatubo 1991
	2
	4
	Gudmundsson et al., 2016
	

	Co-Eruptive Deformation (Source)
	Galeras 2008–2010
	439
	24
	Parks et al., 2011
	Use modelled source geometry

	Co-Eruptive Deformation (Source)
	Sierra Negra 2018
	43
	29
	Shreve and Delgado, 2023
	Use modelled source geometry

	Co-Eruptive Deformation (Source)
	La Palma 2021
	5
	26.4
	De Luca et al., 2022
	Use modelled source geometry

	Co-Eruptive Deformation (Source)
	Cerro Azul 2005
	60
	63
	Galetto et al., 2020
	Use modelled source geometry

	Dome Growth
	Cleveland 2012
	15
	0.005
	Wang et al., 2015
	

	Dome Growth
	Colima 2011
	1500
	0.02
	Walter et al., 2019
	

	Dome Growth
	Shinmoe-Dake 2011
	2
	0.099
	Ozawa and Konzono, 2013

	Dome Growth
	Shinmoe-Dake 2011
	1
	0.041
	Ozawa and Konzono, 2013

	Dome Growth
	Shinmoe-Dake 2011
	1
	0.057
	Ozawa and Konzono, 2013

	Dome Growth
	Shinmoe-Dake 2011
	1
	0.025
	Ozawa and Konzono, 2013

	Dome Growth
	Shinmoe-Dake 2011
	1
	0.007
	Ozawa and Konzono, 2013

	Dome Growth
	Shinmoe-Dake 2011
	1
	-0.002
	Ozawa and Konzono, 2013
	

	Rifting
	Bárðarbunga 2015
	14
	0.48
	Li et al., 2021
	

	Rifting
	Dabbahu
	20
	0.06
	Wright et al., 2006
	

	Fissure Opening
	Fagradalsfjall 2021 
	0.013
	0.00018
	Pederson et al., 2022
	* Length value given, assume 1m width

	Fissure Opening
	Eldfell (Heimaey) 1973
	1
	0.0015
	Wylie et al., 2011
	* Length value given, assume 1m width

	Fissure Opening
	Mount Cameroon 2000
	1
	0.009
	Wantim et al., 2011
	

	Fissure Opening
	Piton de la Fournaise
	1
	0.0015
	Sigmundsson et al., 1999
	* Length value given, assume 1m width

	Lahars
	Nevado Del Ruiz 1985
	0.1
	18.5
	Naranjo et al., 1986
	

	Lahars
	Nevado Del Ruiz 1985
	0.1
	48.9
	Naranjo et al., 1986
	

	Lahars
	Nevado Del Ruiz 1985
	0.06
	14.4
	Naranjo et al., 1986
	

	Lahars
	Mount Pinatubo 1991
	60
	46
	Umbal & Rodolfo 1996
	

	Lahars
	Merapi 1976
	0.04
	1.18
	Lavigne et al 2000
	

	Lava Flow Emplacement
	Fernandina 2018
	2
	1.58
	Vazconez et al., 2018
	

	Lava Flow Emplacement
	Fernandina 2005
	16
	9.4
	Vazconez et al., 2018
	

	Lava Flow Emplacement
	Sierra Negra 2018
	58
	30.6
	Vazconez et al., 2018
	

	Lava Flow Emplacement
	Sierra Negra 2005
	8
	18.3
	Vazconez et al., 2018
	

	Lava Flow Emplacement
	Sierra Negra 1979
	60
	275
	Vazconez et al., 2018
	

	Magmatic Intrusion
	Aluto 2004
	275
	201
	Biggs et al., 2011
	Use modelled source geometry

	Magmatic Intrusion
	Aluto 2008
	214
	201
	Biggs et al., 2011
	Use modelled source geometry

	Magmatic Intrusion
	Bora 2008
	943
	50
	Biggs et al., 2011
	Use modelled source geometry

	Magmatic Intrusion
	Corbetti 2009
	270
	64
	Biggs et al., 2011
	Use modelled source geometry

	Magmatic Intrusion
	Haledebi 2007
	180
	46
	Biggs et al., 2011
	Use modelled source geometry

	Post-Eruptive Subsidence
	Nabro
	450
	110
	Hamlyn et al., 2018
	

	Pre-Eruptive Inflation
	Cordón Caulle
	365
	400
	Jay et al., 2014
	

	Pre-Eruptive Inflation
	Cordón Caulle
	48
	20
	Jay et al., 2014
	

	Pre-Eruptive Inflation
	Cordón Caulle
	61
	40
	Jay et al., 2014
	

	Pyroclastic Density Currents
	Merapi 2010
	28
	22.3
	Solikhin et al., 2015; GVP (2026a)
	

	Pyroclastic Density Currents
	Soufrière Hills 1997
	26
	10
	GVP (2026b); Belousov et al., 2007

	Pyroclastic Density Currents
	Mount St Helens 1980
	0.375
	600
	GVP (2026c); Belousov et al., 2007

	Pyroclastic Density Currents
	Bezymianny 1956
	1
	500
	Belousov et al., 2007
	

	Tephra Fall (0.1 mm)
	Mount Pinatubo 1991
	153
	3.80E+06
	Paladio-Melosantos et al., 
	

	Tephra Fall (0.1 mm)
	Kasatochi 2008
	2
	7.60E+05
	Langmann et al., 2010
	

	Tephra Fall (0.1 mm)
	Chaitén 2008
	12
	1.70E+05
	Watt et al., 2010
	

	Tephra Fall (0.1 mm)
	Fuego 1974
	55
	3.00E+03
	Watt et al., 2010
	

	Tephra Fall (0.1 mm)
	Mount St Helens 1980
	2.5
	3.00E+05
	Watt et al., 2010
	

	Crystallisation
	Medicine Lake
	21900
	1.00E+00
	Parker et al., 2014
	Use modelled source geometry

	Crystallisation
	Alcedo
	1100
	5.00E-01
	Hooper et al., 2007
	Use modelled source geometry

	Crystallisation
	Lassen Peak
	6570
	1200
	Parker et al., 2016
	Use modelled source geometry

	Hydrothermal
	Kirishima
	1460
	0.7
	Narita et al., 2020
	

	Hydrothermal
	Kiska
	5110
	3.14
	Lu and Dzurisin, 2014
	Use modelled source geometry

	Hydrothermal
	Hakone 2015
	168
	7.85E-03
	Kobayashi et al., 2018
	

	Hydrothermal
	Mount Agung 2017
	30
	1.60E-01
	Bemelmans et al., 2023
	

	Ballistics
	Stromboli 2019
	6
	4.07E-01
	Bisson et al., 2023; GVP (2026d)
	.  

	Ballistics
	Kīlauea 2008
	6
	1.00E-01
	Houghton et al., 2017; GVP (2026e)

	Ballistics
	Upper Te Maari, Mount Tongariro
	5
	6.00E+00
	Fitzgerald et al., 2014; GVP (2026f)
	

	Slope Instability
	Arenal 2011
	823
	2.70E+00
	Ebmeier et al., 2014
	Area is sum of table 1 of Ebmeier et al. 2014

	This maSlope Instability
	Lastarria
	4745
	5.00E+01
	Ruch et al., 2009
	

	Slope Instability
	Pacaya
	439
	7.00E+00
	Schaefer et al., 2016
	

	Lava Lake
	Mount Erebus 2009
	18600
	0.0017
	Lev at al., 2019
	Durations from GVP (2026g)

	Lava Lake
	Erta Ale 2005
	20500
	0.00091
	Lev at al., 2019
	

	Lava Lake
	Kīlauea 2013
	3650
	0.006048
	Lev at al., 2019
	

	Lava Lake
	Masaya 2016
	2822
	0.001963
	Lev at al., 2019
	

	Lava Lake
	Nyiragongo 2006
	10800
	0.042
	Lev at al., 2019
	

	Lava Lake
	Villarrica 2016
	2920
	0.000518
	Lev at al., 2019
	


Supplementary Table 2. Instances of phenomena used as illustration in Fig. 1, including reported spatial footprint and duration of event as extracted from the reported references listed.  GVP is the Smithsonian Institution Global Volcanism Program.
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