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Fig. S1 To show the roles played in our exercises. Exercises are overseen and driven by an Exercise Coordinator. Forecasts are issued by the London VAAC using the eruption scenario generated by the Natural Hazards Specialist at the Iceland Volcano Observatory. We practice the provision of scientific support by experts at the Met Office to the London VAAC, and the pull-through of scientific advice from external collaborators. To enable us to test our operational response scientists at the Met Office generate simulated lidar and satellite observations  







[bookmark: _Hlk136432413]Table S1 The particle size distributions used in the dispersion model simulations for all exercises (see Table 2 for the full model setups). The BGS use the measured PSD of the Eyjafjallajökull 2010 tephra (Bonadonna et al., 2011). The London VAAC have the options to use a default PSD based on aircraft measurements of ash from eruptions of Mt Redoubt or a coarser PSD from measurements of the Hekla 1991 ash (Hobbs et al., 1991, Osman et al., 2020), and the choice of PSD used by NCAS is the default HYSPLIT configuration (NOAA Air Resources Laboratory, 2022). Note that in NAME, mass is released as a continuous distribution, whereas in HYSPLIT only discrete particle sizes are represented 
	Partner
	Particle Diameter (µm)
	Mass Fraction

	London VAAC Default
	0.1 -0.3
	0.001

	
	0.3- 1.0
	0.005

	
	1.0 – 3.0
	0.05

	
	3.0 – 10.0 
	0.2

	
	10.0 – 30.0
	0.7

	
	30.0 – 100.0
	0.04

	
	
	

	London VAAC Coarse
	0.1 - 5.5
	0.01

	
	5.5 - 7.8
	0.006

	
	7.8 - 11
	0.015

	
	11 - 15.6
	0.025

	
	15.6 - 22.1
	0.032

	
	22.1 - 31.2
	0.069

	
	31.2 - 44.2
	0.122

	
	44.2 - 62.5
	0.157

	
	62.5 - 88.3
	0.216

	
	88.3 - 125
	0.350

	
	
	

	BGS
	0.98
	0.00445

	
	1.95
	0.00643

	
	3.91
	0.01237

	
	7.81
	0.02919

	
	15.63
	0.04998

	
	31.25
	0.10292

	
	62.5
	0.12766

	
	125
	0.11974

	
	250
	0.11826

	
	500
	0.1365

	
	
	

	NCAS
	0.6
	0.008

	
	2.0
	0.067

	
	6.0
	0.257

	
	20.0
	0.668





Table S2 Exercise Case study 2: ESPs used to initialize NAME runs for generating simulated satellite imagery
	Model
	NAME

	Source Geometry
	Uniform Line

	Plume Height
	8 km 17:00 10/12/2020
13 km 03:00 11/12/2020
16 km 06:00 11/12/2020

	Mass Eruption Rate (MER)
	5.42882E+10 g/hr (Mastin 5% 17:00 10/12/2020)
3.62699E+11 g/hr (Mastin 3% 03:00 11/12/2020)
3.19962E+11 g/hr (Mastin 1% 06:00 11/12/2020)

	Source Start
	10/12/2020 17:00 UTC

	Source End
	Continuous Release

	Particle Size Distribution
	London VAAC Default

	Particle Density
	2300 kg m-3

	Particle Shape
	Spherical 

	Driving Meteorology
	ECMWF

	Meteorological Data Resolution
	~25 km 





Table S3 Exercise Case study 2: Time series of MER data (minimum, average and maximum) generated by REFIR used by the BGS to initiate dispersion model simulations 
	Time UTC
	Minutes since t0
	FMER min (kg/s)
	FMER avg (kg/s)
	FMER max (kg/s)

	2020-12-10 18:30:00
	60
	449157.94
	765972.19
	1134142.04

	2020-12-10 19:30:00
	120
	432328.27
	754473.78
	1126229.59

	2020-12-10 20:30:00
	180
	421816.25
	738998.35
	1098598.95

	2020-12-10 21:30:00
	240
	414085.78
	734938.36
	1093354.89

	2020-12-10 22:30:00
	300
	419891.07
	746820.31
	1113428.14

	2020-12-10 23:30:00
	360
	428393.70
	751781.39
	1118000.92

	2020-12-11 00:30:00
	420
	428923.05
	742951.60
	1100436.68

	2020-12-11 01:30:00
	480
	427666.78
	733162.76
	1082531.67

	2020-12-11 02:30:00
	540
	423135.36
	721968.57
	1065371.84

	2020-12-11 03:30:00
	600
	423302.72
	723550.09
	1067674.25

	2020-12-11 04:30:00
	660
	437584.304
	754490.80
	1110803.80

	2020-12-11 05:30:00
	720
	438136.75
	774550.83
	1149064.05

	2020-12-11 06:30:00
	780
	430196.45
	786551.16
	1188852.11

	2020-12-11 07:30:00
	840
	421865.99
	781027.33
	1186094.62

	2020-12-11 08:30:00
	900
	441181.52
	831159.28
	1264151.81

	2020-12-11 09:30:00
	960
	868756.83
	7422448.77
	16151336.03

	2020-12-11 10:30:00
	1020
	996933.46
	9405345.12
	20663422.06

	2020-12-11 11:30:00
	1080
	909916.47
	7126396.20
	15379023.04

	2020-12-11 12:30:00
	1140
	1393247.63
	1992629.50
	2649968.62

	2020-12-11 13:30:00
	1200
	1428837.01
	2026543.36
	2690067.36





Table S4 Exercise Case study 3: ESPs used to initialize NAME runs for generating simulated observations
	Model
	NAME

	Source Geometry
	Uniform Line

	Plume Height
	Bottom: 5 km, Top: 15 km

	Mass Eruption Rate (MER)
	2.37094E+11 g/hr (Mastin 1%)

	Source Start
	07/06/2022 08:15 UTC

	Source End
	Continuous Release

	Particle Size Distribution
	London VAAC Default

	Particle Density
	2300 kg m-3

	Particle Shape
	Spherical 

	Driving Meteorology
	ECMWF

	Meteorological Data Resolution
	~25 km 





VONA 1 Exercise Case Study 1 14 June 2019
EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20190614/0820Z

(3) Volcano:
Katla (372030)

(4) Current aviation colour code:
RED

(5) Previous aviation colour code:
green

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2019-128

(8) Volcano location:
N6338 W01907

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1490 M

(11) Volcanic activity summary:
Elevated seismicity is recorded beneath Katla in the last hours and volcanic tremor started since the last 20 minutes. Eruption in Katla is imminent or already in progress. Ash plume could reach up to 35 km, most likely will be 10-25 km.

(12) Volcanic cloud height:
Not observed yet.

(13) Other volcanic cloud information:
It might reach up to 35 km, expected between 10-25 km.

(14) Remarks:
N/A

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001

(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/

EXERCISE EXERCISE EXERCISE
www.vedur.is

VONA 2 Exercise Case Study 1 14 June 2019
EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20190614/0840Z

(3) Volcano:
Katla (372030)

(4) Current aviation colour code:
RED

(5) Previous aviation colour code:
red

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2019-129

(8) Volcano location:
N6338 W01907

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1490 M

(11) Volcanic activity summary:
Eruption started in the Northeastern rim of Katla caldera at 80:30 based on the seismicity and infrasound observations. The ash plume has been detected at 18km height. Raised conductivity is being measured in nearby rivers.

(12) Volcanic cloud height:
At height of 18 km.

(13) Other volcanic cloud information:
The plume is spreading towards south according to current weather conditions.

(14) Remarks:
Possibility of glacial flooding in nearby rivers, conductivity already being measured in nearby rivers.

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001

(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/

EXERCISE EXERCISE EXERCISE
www.vedur.is


VONA 3 Exercise Case Study 1 14 June 2019
EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20190614/1105Z

(3) Volcano:
Katla (372030)

(4) Current aviation colour code:
RED

(5) Previous aviation colour code:
red

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2019-130

(8) Volcano location:
N6338 W01907

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1490 M

(11) Volcanic activity summary:
Eruption started in the Northeastern rim of Katla caldera at 08:30 based on the seimicity and infrasound observations. The ash plume has been detected at 18km height. Raised conductivity is being measured in nearby rivers. SIGMET has bee issued according to current forecast of ash distribution.

(12) Volcanic cloud height:
At height of 18 km.

(13) Other volcanic cloud information:
The plume is spreading towards south according to current weather conditions.
SIGMET has been issued for N6100 W02700 - N6400 W02200 - N6400 W01900 - N6330 W01800 - N6100

W01930 - N6100 W02700 SFC/FL650 

(14) Remarks:
Possibility of glacial flooding in nearby rivers, conductivity already being measured in nearby rivers.

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001

(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/

EXERCISE EXERCISE EXERCISE
www.vedur.is

VONA 4 Exercise Case Study 1 14 June 2019
EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20190614/1301Z

(3) Volcano:
Katla (372030)

(4) Current aviation colour code:
GREEN

(5) Previous aviation colour code:
red

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2019-131

(8) Volcano location:
N6338 W01907

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1490 M

(11) Volcanic activity summary:
Exercise is over at 13.00 UTC.

(12) Volcanic cloud height:
Exercise is over at 13.00 UTC.

(13) Other volcanic cloud information:
Exercise is over at 13.00 UTC.


(14) Remarks:
Exercise is over at 13.00 UTC.

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001

(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/

EXERCISE EXERCISE EXERCISE
www.vedur.is




VONA 1 Exercise Case Study 2 11 December 2020 
 EXERCISE EXERCISE EXERCISE
 
(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA
 
(2) Issued:
20201211/0823Z
 
(3) Volcano:
Eyjafjallajökull (372020)
 
(4) Current aviation colour code:
RED
 
(5) Previous aviation colour code:
green
 
(6) Source:
Icelandic Meteorological Office
 
(7) Notice number:
2020-251
 
(8) Volcano location:
N6337 W01937
 
(9) Area:
Eastern Volcanic Zone
 
(10) Summit elevation:
1651 M
 
(11) Volcanic activity summary:
The eruption in Eyjafjallajökull which started on the 10th of December is still ongoing. The estimate of the plume height is currently challenging as the radar network is currently suffering a major disruption. Only the radar in the East is up and running. However, given its distance to the volcano the uncertainty in the plume height is quite large. The last direct observation of the plume has been done yesterday (10.12) at 17:30 UTC by the webcam network and it was assessed to reach 8 km. 
 
(12) Volcanic cloud height:
This morning the radar in Egilsstaðir indicates a plume in the range 13 +- 5 km. 
 
(13) Other volcanic cloud information:
Currently we cannot observe the plume directly.
 
(14) Remarks:
At low level the wind is from the east and currently ash fall is ongoing over the southwest part of Iceland. At higher level the wind is from the west and in case the plume is reaching heights up to 18 km we expect the tephra fall to occur in the southeast part of the country in the next few hours.
 
(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001
 
(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/
 
EXERCISE EXERCISE EXERCISE
www.vedur.is

VONA 2 Exercise Case Study 2 11 December 2020  
EXERCISE EXERCISE EXERCISE
 
(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA
 
(2) Issued:
20201211/1109Z
 
(3) Volcano:
Eyjafjallajökull (372020)
 
(4) Current aviation colour code:
RED
 
(5) Previous aviation colour code:
red
 
(6) Source:
Icelandic Meteorological Office
 
(7) Notice number:
2020-252
 
(8) Volcano location:
N6337 W01937
 
(9) Area:
Eastern Volcanic Zone
 
(10) Summit elevation:
1651 M
 
(11) Volcanic activity summary:
The eruption is still ongoing and with the daylight it is now possible to observe again the plume from the webcams and assess its height. It is currently at about 10 km. The eruption keeps being well sustained and there are no signs of decline.
 
(12) Volcanic cloud height:
The current height is at about 10 km.
 
(13) Other volcanic cloud information:
Volcanic plume is well visible from the webcam. 
 
(14) Remarks:
Heavy tephra fallout is occurring in the southwest part of the country and in the central highlands. Up to five cm of tephra is expected in the Capital area in the next 36 hrs. 
More background information about the Eyjafjallajökull volcano are available at the following link: http://icelandicvolcanoes.is/?volcano=EYJ
 
(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001
 
(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/
 
EXERCISE EXERCISE EXERCISE
www.vedur.is


VONA 3 Exercise Case Study 2 11 December 2020 
 EXERCISE EXERCISE EXERCISE
 
(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA
 
(2) Issued:
20201211/1547Z
 
(3) Volcano:
Eyjafjallajökull (372020)
 
(4) Current aviation colour code:
GREEN
 
(5) Previous aviation colour code:
red
 
(6) Source:
Icelandic Meteorological Office
 
(7) Notice number:
2020-265
 
(8) Volcano location:
N6337 W01937
 
(9) Area:
Eastern Volcanic Zone
 
(10) Summit elevation:
1651 M
 
(11) Volcanic activity summary:
The exercise ends at 15.45 UTC.
 
(12) Volcanic cloud height:
The exercise ends at 15.45 UTC.
 
(13) Other volcanic cloud information:
The exercise ends at 15.45 UTC.
 
(14) Remarks:
The exercise ends at 15.45 UTC.
 
 
(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is operator@vedur.is, jardvakt@vedur.is tel. +354-5226000, fax. +354-5226001
 
(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/
 
EXERCISE EXERCISE EXERCISE
www.vedur.is



VONA 1 Exercise Case Study 3 10 June 2022 
EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20220610/0910Z

(3) Volcano:
Eyjafjallajökull (372020)

(4) Current aviation colour code:
RED

(5) Previous aviation colour code:
red

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2022-379

(8) Volcano location:
N6337 W01937

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1651 M

(11) Volcanic activity summary:
Exercise exercise exercise
The eruption which commenced on 07.th June at 08:15 UTC in Eyjafjallajokull volcano is still ongoing.The seismicity is still elevated and the volcanic column raises up to 15 km asl. assessed by cameras and radar data.
Exercise exercise exercise

(12) Volcanic cloud height:
Ash plume detected at 15 km asl.

(13) Other volcanic cloud information:
NIL

(14) Remarks:
Ash cloud could disrupt flights and jokulhlaup is likely as the volcano is near or under a glacier.

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is
Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is
operator@vedur.is, jardvakt@vedur.is
tel. +354-5226000, fax. +354-5226001

(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/
 
EXERCISE EXERCISE EXERCISE
www.vedur.is

VONA 2 Exercise Case Study 3 10 June 2022 
EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20220610/1102Z

(3) Volcano:
Eyjafjallajökull (372020)

(4) Current aviation colour code:
RED

(5) Previous aviation colour code:
red

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2022-380

(8) Volcano location:
N6337 W01937

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1651 M

(11) Volcanic activity summary:
Exercise exercise exercise
The eruption continues at similar rate.
The seismicity is still elevated and the volcanic column raises up to 13-15 km asl. as assessed by cameras and radar data.
Exercise exercise exercise

(12) Volcanic cloud height:
Ash plume detected at 15 km asl.

(13) Other volcanic cloud information:
NIL

(14) Remarks:
Ash cloud could disrupt flights and jokulhlaup is likely as the volcano is near or under a glacier.

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is
Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is
operator@vedur.is, jardvakt@vedur.is
tel. +354-5226000, fax. +354-5226001

(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/
 
EXERCISE EXERCISE EXERCISE
www.vedur.is

VONA 3 Exercise Case Study 3 10 June 2022 
[bookmark: _Hlk127971467]EXERCISE EXERCISE EXERCISE

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION — VONA

(2) Issued:
20220610/1400Z

(3) Volcano:
Eyjafjallajökull (372020)

(4) Current aviation colour code:
RED

(5) Previous aviation colour code:
red

(6) Source:
Icelandic Meteorological Office

(7) Notice number:
2022-381

(8) Volcano location:
N6337 W01937

(9) Area:
Eastern Volcanic Zone

(10) Summit elevation:
1651 M

(11) Volcanic activity summary:
Exercise exercise exercise
The eruption in Eyjafjallajokull has been showing some pulsating activity since the last 30 minutes.
The plume is still visible from cameras and satellite.
The height is estimated to be about 5-6 km asl.
Exercise exercise exercise

(12) Volcanic cloud height:
Ash plume about 5-6 km asl.

(13) Other volcanic cloud information:
NIL

(14) Remarks:
Ash cloud could disrupt flights and jokulhlaup is likely as the volcano is near or under a glacier.

(15) Contacts:
Sara Barsotti, Coordinator for Volcanic Hazards, +354-5226162, sara@vedur.is
Kristín Jónsdóttir, Head of Natural Hazards Monitoring, +354-5226168, kristin.jonsdottir@vedur.is
operator@vedur.is, jardvakt@vedur.is
tel. +354-5226000, fax. +354-5226001
(16) Next notice:
A new VONA will be issued if conditions change significantly or the colour code is changed.
http://en.vedur.is/weather/aviation/volcanic-hazards/
 
EXERCISE EXERCISE EXERCISE
www.vedur.is
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