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A first familiarization with QVA during a VOLCEX over EURNAT



VOLCEX24 – Weather situation
VAAC Toulouse

Time of explosive eruption

High FL:
- lows are located over Northern Atlantic,
- A large High extends from Caribbean to Madeira. 
This configuration favors fast W winds over Atlantic Ocean, from 
Azores to Northern and Central Europe.
Disturbances move via this rapid jet , associated with clouds and 
precipitation from Ocean to Northern and Central Europe.

Low FL  : 
South-West wind over Acores
High pressure with moderate wind could spread ash cloud slowly in 
low FL toward Iberian peninsula 



An intense eruption
VAAC Toulouse

Only an intense eruption that lasts, could provide ash cloud reaching Europe.

The simulated eruption:
- Lasts 100h00
- High plume  13000m
- Provide 4 times more ash quantity as a regular eruption for such a volcano



Volcex Directives and provided data
VAAC Toulouse

- Schedule table : 2 steps
- VAA/VAG
- Current ash concentration charts
- Explanation pages (extract of the flyer with an example over VAAC Toulouse 

area)
- Some probabilistic data (charts and vertical cross section, video)
- Some deterministic concentration(charts and vertical cross section, video)
- Polygon designed on charts of ash concentration in entire atmosphere
- Comparison current data with future data
- Data Access on website vaac.meteo.fr



VAG,      2 days later, after eruption
VAAC Toulouse



Current Ash Concentration charts , T00, T06, T12, T18

layer of 150 to 200 FL thickness
VAAC Toulouse
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Blue/green LOW 0.2 mg/m³ 

Grey MEDIUM 2 mg/m³ 

Red HIGH 4 mg/m³
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QVA
VAAC Toulouse

Concentration thresholds:
exceeding 0.2mg/M3
exceeding 2mg/M3
exceeding 5mg/M3
exceeding 10mg/M3

The VAAC Toulouse QVA ensemble set consists of 100 forecast predictions (+ the deterministic run).
In addition to the deterministic model run, the ensemble model runs are launched with the following 
source term parameters modified:

• ash ejection height: h*0.8, h *0.9, h, h*1.1, h*1.2
• emission profile : umbrella and uniform
• quantity of ash particles : q/3, q/2, q, q*2, q*3  (q=deterministic run quantity)
• size of ash particles

In three-hourly valid time increments: 0, 3, 6, 9, 12, 15, 18, 21 and 24 hours.



Deterministic QVA
VAAC Toulouse

TOP FL600 / BASE SFC

Entire atmosphere

SFC-FL050 FL300-FL350 FL450-FL500

Colour Legend:

layer of 50 FL thickness



Comparison current VAG and
future polygon of QVA 

VAAC Toulouse



Vertical cross section
deterministic QVA  VAAC Toulouse

Entire atmosphere
1 : Ash only above FL300
2 : Very high concentration
3 : no ash
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Vertical cross section : 
percentage of members exceeding xxmg/m3

VAAC Toulouse

pressure

Low

Medium

High

Very high
Axe designed over Determistic QVA
Entire atmosphere

1 : Probability to encounter ash 
in upper atmosphere

2:  High probability to encounter ash
but low risk in high concentration  

1 1 1 

2 2 2 



Video : 
percentage of members exceeding xxmg/m3

Determistic and probalitic QVA 
VAAC Toulouse

videos



Deterministic QVA limits; 
probabilistic QVA contribution  

VAAC Toulouse



percentage of members exceeding 10mg/m3

VAAC Toulouse



percentage of members exceeding 5 mg/m3
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percentage of members exceeding 2 mg/m3
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percentage of members exceeding 0.2mg/m3

VAAC Toulouse



5000ft vertical resolution contribution 
Estimate of risk of flying in low layer: 

percentage of members exceeding 0.2mg/m3 VAAC Toulouse



5000ft vertical resolution contribution 
Estimate of risk of flying in low layer:

percentage of members exceeding 2mg/m3
VAAC Toulouse



5000ft vertical resolution contribution 
Estimate of risk of flying in low layer: 

percentage of members exceeding 5mg/m3
VAAC Toulouse

And what about high FL: which ash concentration risk above FL300? Let’s look at 
the charts below: 



which ash concentration above 
FL300 ?

VAAC Toulouse

It’s possible to check with charts of concentration
ash on a FL layer or from vertical cross section.

HighVery high

MediumLow

FL layer 250-300

Deterministic cross section
Probabilistic cross section



Access to QVA data of VAAC Toulouse during VOLCEX24

VAAC Toulouse

For a first familiarization, a selection of QVA charts will be available on http://vaac.meteo.fr/
under VAA through buttons as in exemple below :



Question to regulator

VAAC Toulouse

Europeen Regulator  : current rules ,
flight autorisation according to threshold of 

Blue/green LOW 0.2 mg/m³ 

Grey MEDIUM 2 mg/m³ 

Red HIGH 4 mg/m³

What will the regulator allow in such an exemple of Etna eruption 
With a polygon of ash concentration exceeding 4mg/m3 from FL080 to FL390
(Fictive eruption of Etna, Mocage HR)

According to vertical crossing section, 2 or 3 clouds could 
be designed on a VAG.
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Thank you for your attention

VAAC Toulouse


