
 
 
 

QUANTITATIVE VOLCANIC ASH (QVA) 

 
Quantitative Volcanic Ash (QVA) Concentration Information for a first 
familiarization 
 
Using QVA information  
 
Available flyer on ICAO portal contains details : 

ICAO-Meteorology Panel: ICAO portal , Quantitative Volcanic Ash (QVA) Concentration Information, 
Flyer First edition – 13 September 2022 (corrected 21 June 2024) 
 
Next few pages provide some useful explanation for a first familiarization using QVA. 
QVA information provides users with a high-resolution four-dimensional representation of a volcanic 
ash cloud, providing a more realistic depiction of the ash cloud:  

a horizontal resolution of 0.25 degrees latitude and longitude.  
a vertical resolution in 5,000-foot /50 flight levels (FL) from mean sea level to FL 600 
 

Mean sea level to FL 50  FL 150 to FL 200  FL300 to FL350 FL450 to FL500 
FL50 to FL 100 FL200 to FL250 FL350 to FL400 FL500 to FL550 
FL100 to FL150 FL250 to FL300 FL400 to FL450 FL550 to FL600 

 
In three-hourly valid time increments: 0, 3, 6, 9, 12, 15, 18, 21 and 24 hours. QVA information will be 
updated as necessary but at least every six hours until the volcanic ash cloud is no longer considered 
a hazard. The 3-hourly time steps of QVA information provides users with more accurate forecast 
positions of the ash cloud, compared to the 6-hourly time steps of the VAA/VAG.  
 
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, emission profile, quantity of ash 
particles, size of ash particles. 
 
Note that it is possible to have no ash exceeding a given threshold in the deterministic run and have 
relative frequencies exceeding that given threshold in all 100 ensemble forecast (some of the 100 
forecasts predict ash cloud). This difference is representative of the uncertainty involved in 
describing the eruption and predicting the ash cloud. 
Probabilistic QVA include the uncertainty of detection and forecast ash cloud. Currently, it isn’t the 
case in current concentration charts; forecasters use their experiences to take in account this 
uncertainty providing VAA/VAG. 
 
Deterministic and ensemble QVA data will be provided in gridded format NetCDF.  In addition, 
IWXXM format deterministic objects representing ash concentration in the entire atmosphere from 
Mean Sea Level to FL600, where concentration thresholds are exceeded. 
QVA information will likely have its greatest utility with ash cloud events that have a widely dispersed 
ash cloud with mostly lower levels of ash concentration. Operators with approval and 
procedures/practices, e.g., maintenance for planned flight into select thresholds of ash 
concentration, will be able to use QVA information to fly more efficient routes in accordance with 
their safety management program.  
 
Probabilistic QVA information is intended for use in operator’s flight planning and decision support 
systems. Operators will use probabilistic QVA information in conjunction with their safety 
management program to optimise airspace and plan more efficient routes during significant 
volcanic ash cloud events. 
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Visualized examples of QVA grid point deterministic information, IWXXM objects with volcanic ash advisory 
in graphic form (VAG);  Comparison to actual VAG 
 
Provided by VAAC Toulouse using MOCAGE model for the exercise VOLCAZO24 of 07 May 2024 
 

                            
Figure 1.  Current format VAG          Figure 2. IWXXM objects showing all QVA  

                                          thresholds with VAG overlaid 
 
IWXXM objects represent ash concentration in entire atmosphere from Mean Sea Level to FL600, 
where concentration thresholds are exceeded. 
 
Colour Legend: 
 

 
 

Descriptor Concentration thresholds and ranges Colour 
Very high ≥ 10 mg/m3 Purple 
High ≥  5 and < 10 mg/m3   

 

Red 
Medium ≥  2 and < 5 mg/m3 Orange 
Low ≥  0.2 and < 2 mg/m3 Blue 
Very low < 0.2 mg/m3 

 

White 
  
Note that colours were randomly assigned and do not infer any visualization guidelines.  
 

 
Figure 3 (left). IWXXM objects showing all QVA thresholds depicted in the horizontal from a fictitious 
volcano located at A. The vertical depiction along line B-C is shown in Figure 4 (right).  
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Individual IWXXM objects depict the individual IWXXM objects from Figure 1, respectively each 
threshold 

    
   Figure 5.                                         Figure 6.                                  Figure 7.                 Figure 8.  
 
Figure 5 is IWXXM object ≥ 0.2mg/m3 (the “hole” is ash <0.2mg/m3).  
Figure 6 is IWXXM object ≥ 2mg/m3.  
Figure 7 is IWXXM object ≥ 5mg/m3.  
Figure 8 is IWXXM object ≥ 10mg/m3.  
 
Visual illustration of QVA information IWXXM objects and volcanic ash advisory in graphic form 
(VAG) 

  
 

 
 
 
 
 
 
Figure 9. Same as Figure 3 but overlayed with the VAG (mauve 
polygon). 

 
 
 
 
Example of deterministic QVA using MOCAGE model and vertical cross section provided during 
VOLCEX24 
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Example of gridded probabilistic data  
 
Provided by VAAC Toulouse using MOCAGE model for the exercise VOLCEX24  

                           
 Figure 10 Relative frequency of concentration                                 Figure 11 Relative frequency of concentration 
                   exceeding 0.2mg/m3   FL300-350                                                         exceeding 2mg/m3  FL300-350 
 

                       
 

                             
Figure 12 Relative frequency of concentration                                    Figure 13 Relative frequency of exceeding      
                  exceeding 5mg/m3    FL300-350                                                          exceeding 10mg/m3   FL300-350 
 
Colour Legend:  
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Example of probabilistic QVA using MOCAGE model and vertical cross section provided during 
VOLCEX24 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 : Probability to encounter ash in upper atmosphere 
2:  High probability to encounter ash but low risk in high concentration   
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Access to QVA data on VAAC Toulouse website http://vaac.meteo.fr/ 

 

Above VAG through red buttons as shown in the example below : 

 

 

Under VAA through blue buttons as shown in the example below:  
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Deterministic QVA on website  

 
 
 
 Selection of lyer in FL          
 
 
 
 
 

  
 Period selection and 
animation 

 
   
Map selection   Download picture 
 

 
Detailed information  on a location : 
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Access via API Metgate 
 
Adress an email to Meteo France : contact.metgate_mf@meteo.fr 
 
 
 
 
 
 

 

 


