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==~ Met Office How Forecasts are Generated
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== Met Office

Current VAAC Products

Volcanic Ash Graphic - All VAACs
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Supplementary Concentration Charts — Europe

Modelled Ash Concentration from FLO0O to FL200
Valid 1800 UTC 26/11/2017 to 0000 UTC 27/11/2017

This is a guidance product, supplemental to the official VAAC London Volcanic Ash Advisoryand Volcanic Ash Graphic products.
Issue time: 201711250600
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http://www.metoffice.gov.uk/services/transport/aviation/regulated/vaac

= Met Office Why QVA?

Quantitative Volcanic Ash (QVA) - A new quantitative service has been agreed by ICAO

QVA Forecasts are higher resolution and more informative, representing improved scientific and technical
capabilities, to provide a more useful and useable product for the industry

g
&

QVA information offers operators the opportunity to move away from traditional discernible/visible ash
criteria and instead use certified engine susceptibility for flight route planning and inflight replanning

Operators with approval and procedures/practices will be able to use QVA information to fly more efficient
routes in accordance with their safety management program

management program to further optimize airspace and plan more efficient routes during significant

X Operators will be able to use additional probabilistic QVA information in conjunction with their safety
|
volcanic ash cloud events.



= Met Office What is QVA?

Horizontal 0.25 degrees latitude and longitude.

Products Requwement: Vertical 12 Levels, 50FL Depth, Mean sea level to FL600

Temporal 0,3,6,9,12, 15, 18, 21 and 24 hours

e Ash concentration datasets

* |WXXM Objects (polygons) Descriptor | Concentration thresholds and ranges
* Probabilistic datasets

[VAACs are also intending to provide graphics]

Very high > 10 mg/m3

High >5and <10 mg/m3
Medium >2and <5 mg/m3
Low >0.2and <2 mg/m3

Very low < 0.2 mg/m3




= Met Office What is QVA?

Horizontal 0.25 degrees latitude and longitude.

Products Requwement: Vertical 12 Levels, 50FL Depth, Mean sea level to FL600

) Temporal 0,3,6,9,12, 15, 18, 21 and 24 hours
 Ash concentration datasets

* |WXXM Objects (polygons)

Descriptor | Concentration thresholds and ranges

* Probabilistic datasets Very high > 10 mg/m?

[VAACs are also intending to provide graphics]

High >5and <10 mg/m3
Medium >2and <5 mg/m3
Low >0.2and <2 mg/m3

Very low < 0.2 mg/m3

What does this mean?

All VAACs will be forecasting how much ash is expected to be in the atmosphere - not just its location
Forecasts will be at a higher resolution — more time steps, vertical levels, and concentration thresholds
IWXXM Objects - sophisticated polygons - will indicate low, medium, high and very high concentrations
For the first time All VAACs will be generating probabilistic forecasts

The raw concentration + probabilistic data will be provided to aviation customers for the first time



== Met Office Timelines

November: All QVA Expected to
June: VAAC London VAAC QVA APIs become a Standard

QVA APl Available Available in Annex 3.
New QVA Forecasts

2024 MMMM

Volcanic Ash Advisory and Graphic continues (plain language + IWXXM) IWXXM VAA + Graphic only?

VAAC London Supplementary
products

Nov: Text format
TAC Volcanic Ash
Advisory Retired

Nov: Supplementary
products retired

From November 2026 the provision of a QVA for significant volcanic ash clouds will be a recommended practice



= Met Office Case Study

An Example of New London VAAC QVA Products

Scenario —Volcanic Eruption in Iceland
Volcano: Hekla
Eruption Start: 09:00 UTC 07/08/2024

Plume Height: 15 km
Source Strength: 1.2x10'2g/hr

A moderate sized eruption at a known active volcano

Image from an eruption at Hekla volcano on 17t August 1980. Photo courtesy of
Gudmundar Sigvaldason (Nordic Volcanological Institute), 1980, Image GVP-
05165, Smithsonian Institute, Global Volcanism Program



== Met Office London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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VAG is any ash above ~0.2 mg m-3

New QVA Product

Shows you variability in concentration »

Modelled Ash Concentration

From FL150 to FL200
For HEKLA
Valid at 0700 UTC 08/08/2024

This chart displays QVA compliant concentration data from VAAC London

Issue Time: 1300 UTC 07 Aug 2024
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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== Met Office

Volcanic Ash Graphic (VAG)
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VAG is any ash above ~0.2 mg m-3
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London VAAC Forecasts

Modelled Ash Concentration
From FLO50 to FL100
For HEKLA
Valid at 0700 UTC 08/08/2024

This chart displays QVA compliant concentration data from VAAC London

Issue Time: 1300 UTC 07 Aug 2024
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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London VAAC Forecasts
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London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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== Met Office

London VAAC Forecasts

Volcanic Ash Graphic (VAG)
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==~ Met Office

London VAAC Forecasts

Height

Modelled Ash Concentration

From FLOOO to FLOS0
For HEKLA
Valid at 0700 UTC 08/08/2024

This chart displays QUA compiia

issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST
18-50me [

20"W 10"wW o* 10"E

]

TJO*N TJO°N

62.5°N a

57.5°N

55°N

Modelled Ash Concentration
From FLO50 to FL100
For HEKLA
Valid at 0700 UTC 08/08/2024

This chart displays QVA compliant concentration data from VAAC London

issue Time: 1300 UTC 07 2024

TEST TEST TEST

62.5°N

Modelled Ash Concentration
From FL100 to FL150
For HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays QUA compliant concentration data from VAAC London

Issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST
ow02-20mam vedum20-50mgm= [ Hons0-100mom=> [ Very on = 100 mg m™
20°W 10°W 0° 10°E
70°N 7/’\ 70°N
Va
67.5°N 67.5°N

65°N é\%\j 65°N
62.5°N ,gg’/{j 62.5°N

X
\
{ .
60°N N 60°N
M
57.5°N 74 { 57.5°N
55°N m}% LOLE 550N
20°W 10°W 0 10°E

Modelled Ash Concentration
From FL150 to FL200
For HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays QUA compliant concentration data from VAAC London
Issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST

Lowo2-20mgm veaum20-50mgm= [ Honso-100mgm= [ Very Hion = 100mgm=

20°W 10°W 0° 10°E
70°N ? 70°N
<
67.5°N 67.5°N
65°N @/f 65°N
62.5°N 62.5°N
60°N 60°N
57.5°N 57.5°N
55°N £, 55°N
20°wW 10°wW 0° 10°E

Modelled Ash Concentration
From FL200 to FL250
or HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays QUA compliant concentration data from VAAC London

Issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST
Lowo2-20mgm Meam20-5.0mgm- [ Hon50-100mgm-> [ Very Hion = 10.0mgm™
20°wW 10°wW 0° 10°E
70°N 7} 70°N
I
67.5°N 67.5°N

62.5°N 62.5°N

<
N
60°N \ 4 v 60°N

20°wW 10°wW 0° 10°E

Modelled Ash Concentration
From FL250 to FL300

For HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays OVA compliant concentration data from VAAC Londan

is5ue Time: 1300 LTC 07 Aug 2024

TEST TEST TEST

Low 03 -20mg m Medum20-50mam [ Hohso 100mgmt [ Ve Hoh = 100mgm
10°W o 10"E
70°N
Fa

67.5°N 67.5°N

65°N 65°N
62.5°N 62.5°N

60°N 60°N
57.5°N 57.5°N

55°N “Is5°N

Modelled Ash Concentration

From FL300 to FL350

For HEKLA
Valid at 0700 UTC 08/08/2024
Thes chart displays QVA comphant concentrabion data from VAAC London
Issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST

Low82-20mg m Megum20-50mgm [ Hons 0 g -

10°W 0° 10°E

T70°N

67.5°N

65°N

62.5°N

57.5°N

55°N

Modelled Ash Concentration
From FL350 to FL400
For HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays QVA compliant concentration data from VAAC Londen

Issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST
Low 02 -20mg m Medium20-50mgm~ ] Hah50-100mg m-t [ Very figh = 100mg -t
20°W 10°W 0° 10°E
=2\
70°N| T 70°N
pa
,/’/

f
67.5°N 67.5°N
65°N 65°N
62.5°N — 62.5°N
“f

"
60°N q 60°N
&
&7
57.5°N I S 57.5°N
%N
55°N o) L\ 550N
20°W 10°wW 0°

Modelled Ash Concentration
From FL400 to FL450

For HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays QWA compliant concentration data fram VAAC London

Issue Time: 1300 UTC 07 Aug 2024

TEST TEST TEST

Low 03 -20mg m Medumz0 somam [ Honsa - 100mgm [ very Hon = 0.0 mom

10°W o 10°E
70°N
P
67.5°N 67.5°N
s.
-
F
65°N /,‘;9 65°N
L
EXE
=
62.5°N & 62.5°N
: o
©
60°N o 50°N
74 A
LA
R
57.5°N A |ST5°N
(Y
[
L 2ahy o
55°N o .\ LOLE ] 550
20°W 10°W o 10°E

Modelled Ash Concentration
From FL450 to FL500

For HEKLA
Valid at 0700 UTC 08/08/2024
This chart displays OVA compliant concentration data from VAAC Londan

155U Time: 1300 LTC 07 Aug 2024

TEST TEST TEST

Low 02 20 mg m Medum10-50mam [ ohso 10 0mgm [ Ve Hoh = 100mgm

10°W o 10°E
70°N
P
67.5°N 67.5°N
‘.
[
F
65°N ;;9 65°N
L5
A
X
62.5°N L 62.5°N
H i~
f v
60°N 9 Tl J) 50°N
g |
57.5°N , \
/ \
55¢N

20°W




== Met Office

Time

London VAAC Forecasts
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Valid at 0700 UTC 08/08/2024
This chart displays QVA compliant concentration data from VAAC London

Issue Time: 1300 UTC 07 Aug 2024
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This chart displays QWA compliant concentration data from VAAC London
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QVA IWXXM Objects

Volcanic Ash Graphic (VAG)

ol FL200-FL350

AR -1
- @-\ ’“f":;
e— T :
N\ -‘ﬁﬁhﬁ“- : \J*’ g

REEETRS

FLOOO-FL200

New QVA Product

Gives you more sophisticated polygons
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This chart displays QVA compliant concentration data from VAAC London
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== Met Office Probabilistic Forecasts

How the Probabilistic Forecasts are generated +
How to Interpret Them

* Multiple sources of uncertainty behind a forecast:
* The Source (Plume Height + Release Rate)
* Meteorological Data (weather forecast)
* Observations

* London VAAC are generating probabilistic forecasts which
represent our confidence in the weather forecast

* This leads to variability in the expected location and
concentration of ash in the atmosphere

* AllVAACs continue to develop capability to represent all
sources of uncertainty

This is telling you that there is a 40% chance that
volcanic ash will exceed concentrations of 0.2 mg m3
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This chart displays QVA compliant probabilistic data from VAAC London
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Volcanic Ash Graphic (VAG)

Probabilistic Forecasts

New QVA Products
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VAG is any ash above ~0.2 mg m-3
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This chart displays QVA compliant concentration data from VAAC London
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Summary

The VAACs are moving to new Quantitative Volcanic Ash Forecasts
as defined by the ICAO

The changes reflect improved scientific and technical capabilities,
to provide a more useful and useable products

e (Concentration Forecasts
* |IWXXM Polygons
* Probabilistic Forecasts

The new QVA forecasts will give you better information on where
ash is the atmosphere, and how much

Gridded Datasets of the Forecast will be provided directly to
customers through the API, this will allow you to extract/query only

the information you need

We will continue to provide VAA/VAG alongside the new products
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