
CNS/MET SG/14-WP/12 (Rev.) 
Agenda Item 9 

19/07/10 
 
 
 
 
 
 
 
 
 
 
Agenda Item 9:  Regional Implementation of International Airways Volcano Watch 

(IAVW) 
 

 
VOLCANIC ASH DEVELOPMENTS 

(Presented by the Secretariat) 
 

 
1. Introduction 
 
1.1 The Eyjafefjallajökull Volcano eruption on 14 April 2010 significantly disrupted air 
travel and commerce in Europe and beyond. As a result of this event and to assist in the development 
of a global safety risk management framework to determine the safe levels of operation in airspace 
contaminated by volcanic ash, ICAO established the International Volcanic Ash Task Force (IVATF) 
on 29 April 2010. The composition of the task force is provided in section 5 of draft ICAO State letter 
AN 10/18.3-IND/10/5 in Attachment 1. As noted in the attachment to this State letter in the modus 
operandi,  
 

“The IVATF is a multi-disciplinary global group and a focal point and coordinating 
body of all work related to volcanic ash being carried out by ICAO and the global and 
regional levels. It will address issues related to air traffic management (ATM), 
airworthiness, aeronautical meteorology (MET) and atmospheric sciences and is 
tasked to identify work that needs to be undertaken, together with plans on how to 
progress them relying, to the extent possible, on existing bodies, such as the 
International Airways Volcano Watch Operations Group (IAVWOPSG) and the 
EUR/NAT Volcanic Ash Task Force. Any need for amendments to ICAO provisions, 
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which are identified will be forwarded to the appropriate ICAO body for further 
action.” 

 
1.2 The terms of reference of the group are detailed in section 2.1 of the attached State 
letter. Associated tasks, together with expected deliverables, completion dates and coordination plans 
are provided in the table of the attachment. 
 
2. Discussion 
 
2.1 As noted in the IVATF modus operandi, the IVATF relies in part on tasks conducted 
by existing bodies such as the EUR/NAT VATF which has met from 8 to 10 June 2010 in Paris to 
address volcanic ash issues raised by the recent Icelandic volcano event. In particular, the volcanic ash 
contingency plans were reviewed. 
 
2.2 The EUR and NAT Regions have developed volcanic ash contingency plans that 
supplement global documentation on volcanic ash (Annexes 3, 11, 15, Doc 9691 and Doc 9766). The 
two plans were recently consolidated (EUR Doc 019 and NAT Doc 006, Part II) as agreed upon at the 
second meeting of the European and North Atlantic Volcanic Ash Task Force (EUR/NAT VATF/2) 
held in Paris from 8 to 10 June 2010 and provided in Attachment 2. The consolidated volcanic ash 
contingency plan has been endorsed by the States members of the European Air Navigation Planning 
Group (EANPG) and the North Atlantic Systems Planning Group (NAT SPG) on 9 July 2010 with 
immediate applicability within the two ICAO Air Navigation Regions.  
 
2.3 The consolidated volcanic ash contingency plan took into consideration the first 
meeting of EUR/NAT TF held in Paris on 12 May 2010 that determined a volcanic ash concentration 
threshold based on industry and scientific input for operators to utilize in their risk assessment used to 
determine whether or not to operate in the lower concentration of volcanic ash. Expanding on this 
theme, the EUR/NAT VATF/2 meeting agreed on thresholds of contamination levels and associated 
nomenclature.  
 
2.4 Specifically, areas of low, medium and high contamination were defined with 
volcanic ash concentrations. That is, low contamination is defined as volcanic ash concentration of 
less than 2x10-3. Medium contamination is defined as volcanic ash concentration greater than 2x10-3 
but less than 4x10-3 g/m3 and high contamination is defined as volcanic ash concentration greater than 
4x10-3 g/m3. It is important to note that these volcanic ash concentration thresholds and associated 
contamination levels are not yet a global standard and that the formal procedures of developing this 
type of standard would be conducted through the established ICAO procedures. 
 
2.5 Nomenclature consistent with other ICAO standards and recommended practices 
(SARPs) were also utilized in the combined contingency plan such as danger area, which is defined in 
Annex 2 as “an airspace of defined dimensions within which activities dangerous to the flight of 
aircraft may exist at specified times.” The EUR/NAT VATF/2 meeting agreed that danger areas are 
defined by the State with reference to the volcanic ash contamination levels. Therefore, there may be 
discontinuities at FIR boundaries if volcanic ash of various contamination levels impact several FIRs 
and the respective States use different contamination levels in determining the danger areas. This fact 
is expected to be addressed by the IVATF. Nevertheless, operators, through the State operator, are to 
decide on the safety of flight utilizing safety risk assessment. 
 
2.6 The contingency phases are comprised of alerting, reactive and proactive phases. The 
alerting phase is characterized with limited information on the volcanic activity. A danger area is 
determined by an Area Control Centre (ACC) by way of a NOTAM with reference to established 
procedures or if not available by using a 120 nm radius around the volcano. If upper-level winds are 
known the center is located 60 nm downwind while still encompassing the volcano. ACC offers 
assistance to exit or remain clear of the danger area. Air Traffic Flow Management (ATFM) unit 
should initiate actions with regards to the exchange of information between Volcanic Ash Advisory 
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Centres (VAAC)s, Meteorological Watch Offices (MWO)s, Air Navigation Service Providers 
(ANSP)s and aircraft operators. 
 
2.7 The reactive phase is characteristic of a volcanic eruption and consequently 
information such as eruption commenced SIGMET, NOTAM/ASHTAM, and first volcanic ash 
advisory is available. Danger areas are promulgated by NOTAM and ACC assists with rerouting 
aircraft around the danger areas. Air Traffic Flow Management (ATFM) unit should organize the 
exchange of latest information between VAACs, MWOs, ANSPs and aircraft operators. 
 
2.8 The proactive phase is characterized with volcanic ash forecasts of contamination 
levels (where feasible) for 0, 6, 12 and 18 hours. The 0-hour and 6-hour forecasts are used:  1) to issue 
NOTAM indicating danger areas (separate NOTAM for medium levels of contamination if not 
indicated as a danger area), 2) to issue SIGMET on volcanic ash, and 3) to apply ATFM measures. 
The 12- and 18-hour forecasts are used to issue NOTAM for the primary purpose of flight planning. 
Operators utilize the volcanic ash contamination levels to perform their safety risk assessment noting 
that danger areas may be defined differently from State to State. ATFM may organize teleconferences 
to exchange the latest information between VAACs, MWOs, ANSPs and aircraft operators. 
 
2.9 Reference is made to Draft Decision SG 20/12 of the Twentieth Meeting of 
APANPIRG Air Traffic Management/Aeronautical Information Services/Search and Rescue Sub-
Group (ATM/AIS/SAR/SG/20) held in Singapore from 5-9 July 2010, which invites the CNS/MET 
SG to develop sub-regional volcanic ash contingency plans in the Asia/Pacific Region and urges 
States to designate appropriate contact points to establish/maintain contacts in the interim period until 
these contingency plans become available. 
 
2.10 In light of the above, the CNS/MET SG/14 meeting may consider utilizing a common 
template adapted for sub regional coordination amongst FIRs (i.e. western Pacific, Australia-
Melanesia-Indonesia-Philippines, New Zealand-Tonga-Polynesia). The task forces equipped to adapt 
such a regional contingency plan template for the ASIA/PAC Region are the ASIA/PAC Task Force 
on the Implementation of Volcanic Ash and Tropical Cyclone Advisories and SIGMET (VA/TC I TF) 
and MET/ATM TF both of which are under the CNS/MET SG. The VA/TC I TF would be used for 
monitoring the IVATF developments for regional templates and provide information relevant to 
VAACs and MWOs and the MET/ATM TF for providing ATM points of contact and coordination 
amongst FIRs. Given the aforementioned, the meeting may consider the following Decision. 
 

Decision 14/XX – Develop Sub-Regional Volcanic Ash Contingency Plans 
 
 That, 
 

In view of the recent volcanic activity in Iceland, the CNS/MET Sub-Group 
develop sub-regional volcanic ash contingency plans.  
 
Note 1: The VA/TC I TF should monitor the developments of the IVATF for 
possible development of a contingency plan template for use by the Regions and 
adapt them for regional and/or sub regional use if necessary. 
 
Note 2: The MET/ATM TF should develop a database of appropriate contact 
points designated by States for input to sub-regional volcanic ash contingency 
plans. 

 
Note 3: This Decision eliminates the need for APANPIRG consideration of draft 
Decision SG 20/12 of ATM/AIS/SAR SG/20. 

 
2.11 In view of the added tasks to the VA/TC I TF and MET/ATM TF, the meeting will 
note these responsibilities be reflected in their respective terms of reference that are addressed in 
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WP/40 and WP/19. The proposed changes to each are provided in Attachments 3 and 4 for reference 
when these working papers are addressed. 
 
 
3. Action required by the Meeting 
 
3.1 The meeting is invited to: 
 

a) note the information in this paper; and 
 

b) consider adopting proposed Decision. 
 

_ _ _ _ _ _ _ _ _ _ _ _ 



   

Tel.: +1 514-954-8194  
 

Ref.: AN 10/18.3-IND/10/5 18 May 2010 
 
 
Subject: Establishment of the International Volcanic  
Ash Task Force (IVATF) 
 
Action required: Reply by 15 June 2010 
 
 
 
Sir/Madam, 

1.  I have the honour to inform you that, in response to the disruptions to commercial air 
traffic in Europe caused by the eruption of Iceland’s Eyjafjallajokull volcano, the International Civil 
Aviation Organization (ICAO) has established a task force with the attached modus operandi and terms of 
reference. 

2.  The task force, to be known as the International Volcanic Ash Task Force (IVATF), will 
assist the Secretariat to develop a global safety risk management framework that will make it possible to 
determine the safe levels of operation in airspace contaminated by volcanic ash. 

3.  It is expected that the work of the task force can be completed within a year although 
some complex issues will have to be pursued by appropriate ICAO bodies beyond 2011. The task will be 
progressed principally through correspondence. However, in view of the nature of the task, the task force 
will hold a meeting from 27 to 30 July 2010. 

4.  In light of the foregoing may I invite you to inform me, by 15 June 2010, whether your 
government or organization is willing to make available an expert for the IVATF and, if so, to let me 
know the name, address, telephone number and e-mail address of the nominee.  When selecting the 
expert, you may wish to consider that the work of the IVATF will involve issues of a multi-disciplinary 
nature, encompassing air traffic management, airworthiness, aeronautical meteorology and atmospheric 
sciences. 

5.  For your information, invitations to make an expert available for participation in the work 
of the task force are being sent to: 

Argentina, Australia, Brazil, Canada, Chile, France, Iceland, Japan, New 
Zealand, Russian Federation, Spain, United Kingdom, United States, 
Airports Council International (ACI), Civil Air Navigation Services 

999 University Street

Montréal, Quebec

Canada H3C 5H7

Tel.: 514-954-8219
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Organisation (CANSO), International Air Transport Association (IATA), 
International Coordinating Council of Aerospace Industries Associations 
(ICCAIA), International Federation of Air Line Pilots’ Associations 
(IFALPA), International Federation of Air Traffic Controllers’ Associations 
(IFATCA), International Federation of Airline Dispatchers’ Associations 
(IFALDA), International Union of Geodesy and Geophysics (IUGG), World 
Meteorological Organization (WMO) and the World Organization of 
Volcano Observatories (WOVO). 

Accept, Sir/Madam, the assurances of my highest consideration. 

 
  

 
 
 
Raymond Benjamin  
Secretary General 

 
Enclosure: 
 Modus operandi and  

terms of reference 



 
 

ATTACHMENT to State letter AN 10/18.3-IND/10/5 
 

 
MODUS OPERANDI AND TERMS OF REFERENCE OF 

THE INTERNATIONAL VOLCANIC ASH TASK FORCE (IVATF) 

1. MODUS OPERANDI 

1.1 The International Volcanic Ash Task Force (IVATF) is a multi-disciplinary global group 
and a focal point and coordinating body of all work related to volcanic ash being carried out by ICAO at 
the global and regional levels. It will address issues related to air traffic management (ATM), 
airworthiness, aeronautical meteorology (MET) and atmospheric sciences and is tasked to identify work 
that needs to be undertaken, together with plans on how to progress them relying, to the extent possible, 
on existing bodies, such as the International Airways Volcano Watch Operations Group (IAVWOPSG) 
and the EUR/NAT Volcanic Ash Task Force. Any need for amendments to ICAO provisions, which are 
identified will be forwarded to the appropriate ICAO body for further action. 

1.2 The first meeting of the group will be held on 27 to 30 July 2010 and that the second 
meeting of the group will be convened in 2011. Between the meetings, the work will be progressed by the 
sub-groups with the following areas of expertise (the name of the group in brackets): 

a) ATM (ATM sub-group); 

b) airworthiness (AIR sub-group); 

c) science (S sub-group); and 

d) international airways volcano watch (IAVW coordination group). 

1.3 Quarterly teleconferences will be held (in October 2010, January 2011 and April 2011) to 
monitor progress, i.e. at the teleconferences, the rapporteurs of each sub-group will provide progress 
reports and identify any issues which need to be brought to the attention of the IVATF as a whole. 

1.4 The Secretary of the group is Dr. Olli M. Turpeinen, C/MET/AIM, ICAO Air Navigation 
Bureau (ANB) assisted by Mr. Raúl Romero, Secretary of the IAVWOPSG, ICAO Air Navigation 
Bureau (ANB). 

2. TERMS OF REFERENCE 

2.1 The IVATF is tasked to undertake, in close coordination with the IAVWOPSG and the 
EUR/NAT Volcanic Ash Task Force, the following tasks: 

a) evaluation of the Icelandic eruption; 

b) revision of guidance on volcanic ash contingency plans; 

c) review of operational response to volcanic ash encounter; 

d) development of ash concentration thresholds; 
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e) improvement of ash detection systems; 

f) review of notification and warning for volcanic ash; 

g) improvement and harmonization of dispersion models; and 

h) improvement of visual volcanic ash advisory centre (VAAC) products. 

2.2 The details of the tasks, together with the expected deliverables, completion dates and 
coordination plans, are in the table below. 
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Table.  Detailed tasks of the International Volcanic Ash Task Force (IVATF) 
 
 
 

Title Task Description Expected Deliverable Expected 
completion Date 

Coordination Responsibility 

Evaluation of the 
Icelandic eruption 

Determine (chronologically) 
what occurred after the eruption 
(the reaction to the event by the 
various stakeholders);  identify 
what needs to be done next 

Based on the evaluation 
and lessons learned, make 
recommendations 

1 August 2010 EUR/NAT VATF, 
IAVWOPSG 

IVATF as a whole 

Revision of 
guidance on 
volcanic ash 
contingency plans 

Assess existing (regional and 
global) guidance in light of the 
Icelandic eruption experience 

Identify guidance which 
needs to be updated 

1 August 2010 EUR/NAT VATF, 
IAVWOPSG 

IVATF as a whole 

Review of 
operational 
response to 
volcanic ash 
encounter 

Assess contingency procedures 
and reporting criteria to detect 
and mitigate risk  

Identify operational and 
ATC procedures which 
need to be updated, 
together with an 
assessment for the need of 
guidance for information 
sharing and decision 
making 

1 August 2010 – 
1 August 2011 

ATM Section ATM sub-group 

Development of ash 
concentration 
thresholds 

Develop the acceptable level(s) 
of ash concentration for safe 
aircraft operations in 
contaminated airspace; 
establish regulatory provisions 
required for the level(s) 
identified 

Identify provisions 
required to be developed 
for various types of 
operations 

1 November 2010 – 
1 May 2013 

OPS, ATM 
Sections 

AIR sub-group 

Improvement of ash 
detection systems 

Determine the ways and means 
to improve ash detection/ 
avoidance systems 

Identify technologies and 
recommend system 
requirements for ground, 
airborne and space-based 
systems 

1 November 2010 - 
1 May 2013 

IAVWOPSG; 
AMOFSG; 
WMO 

S sub-group 
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Title Task Description Expected Deliverable Expected 
completion Date 

Coordination Responsibility 

Review of 
notification and 
warning for 
volcanic ash 

Review existing notification 
and warning procedures in light 
of the Icelandic eruption 
experience 

Recommend procedures, 
as necessary, to enhance 
pre-flight and in-flight 
information dissemination 
technologies to ensure 
notification of all flights 
affected 

1 March 2011 ATM Section; 
METWSG; 
IAVWOPSG 

ATM sub-group 

Improvement and 
harmonization of 
dispersion models 

Identify any additional work 
related to the improvement and 
harmonization of dispersion 
models (including eruption 
source parameters), required to 
be undertaken by the 
IAVWOPSG 

Centralized and 
harmonized VAAC 
forecasts available on-line 

1 May 2011 IAVWOPSG IAVW coordination 
group 

Improvement of 
visual VAAC 
products 

Identify the need to refine the 
existing VAG charts in the 
PNG format, with the view of 
mapping areas of ash 
contamination according to the 
level of ash concentration 

Proposals for updated 
model charts to include 
displays of ash 
concentrations (products 
to be integrated in other 
MET charts) 

1 May 2011 IAVWOPSG IAVW coordination 
group 

 
 
 

— END — 
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FOREWORD 

Within and adjacent to the North Atlantic (NAT) and European (EUR) Regions there are 
areas of volcanic activity which are likely to affect flight in the NAT and EUR Regions.  This 
plan sets out standardised guidelines for the alerting of aircraft when eruptions occur, and 
procedures to be followed. 

Volcanic ash may be a hazard for flight operations. Recent encounters with volcanic ash have 
resulted in one or more of the following and other problems: 

• Engine failures and malfunctions 

• Subsequent failure of electrical, pneumatical and hydraulic systems 

• Blocking of sensors, resulting inter alia in erroneous airspeed indications 

• Smoke, dust and/or chemical pollution of cabin air; resulting in the need for 
aircrews to use oxygen masks 

• Communication problems 

• Loss of visibility through cockpit windows 

Regulatory authorities of State of the Operator1, or State of Registry 2

It should be noted that this document is an Air Traffic Management (ATM) contingency plan 
including its interfaces with supporting services such as Aeronautical Information Service 
(AIS}} and Meteorological (MET) and that the Plan therefore primarily addresses the 
Provider States

as appropriate, should 
therefore prescribe appropriate operational procedures for flight crew to be followed in case 
of operation in or near airspaces that are contaminated by volcanic ash. Operators are required 
by ICAO Annex 6 to assess the risk of operation in volcanic ash and to implement appropriate 
mitigation measures in accordance with their Safety Management System as approved by the 
State of the Operator/Registry as appropriate. 

3

Volcanic Ash can also affect the operation of aircraft on aerodromes. In extreme cases, 
aerodromes might no longer be available for operation at all, resulting in repercussions on the 
ATM system; e.g. diversions, revised traffic flows, etc. 

.  Where distinct actions by the Meteorological Watch Offices (MWOs) are 
described, these are additional procedures to be considered by MWOs.  Where actions by 
Volcanic Ash Advisory Centres (VAACs) and operators are described, these are for 
clarification only. 

These suggested procedures are not intended to establish or confirm a safe level of ash 
concentration. Values have been agreed to depict an area of ash concentration as low, medium 
or high.  Operation through any area where volcanic ash is forecast is at the discretion of the 
operator. 

                                                      
1 The term “State of the Operator” refers to the role of a Contracting State as the regulatory authority 
with regard to aircraft operators having been issued an Aircraft Operator’s Certificate (AOC) by that` 
State. 
2 The term “State of Registry” refers to the State on whose register the aircraft is entered. 
3 The term “Provider State” refers to the role of a Contracting State as responsible for the provision of 
air navigation services within airspace over its territory and, as agreed by Regional Air Navigation 
Meeting, within defined airspace over the High Seas. 
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NOTE All modeled ash concentrations are subject to a level of uncertainty relative to errors 
in the estimation of the eruption strength. 

Considering that a commercial aircraft will travel about 150 km (80 NM) in 10 minutes and 
that volcanic ash can rise to flight levels commonly used by turbine-engine aeroplanes in half 
that time, timely response to reports of volcanic ash is essential. 

It is imperative that information on the volcanic activity is disseminated as soon as possible. 
In order to assist staff in expediting the process of originating and issuing relevant messages 
(SIGMET, NOTAM, ASHTAM), a series of templates should be available for different stages 
of the volcanic activity.  Examples of SIGMET, NOTAM and ASHTAM announcing 
operational measures and volcanic activities in the different stages and are contained in 
Attachment I.  ASHTAM will not be promulgated by service providers in the NAT Region. 

A list of ICAO registered volcanoes should be available at the international NOTAM office 
with volcano name, number and nominal position. 

In order to ensure the smooth implementation of the Contingency Plan in case of an actual 
volcanic eruption, annual VOLCEX exercises should be conducted.   

Terminology 

Area of Low Contamination: An airspace of defined dimensions where volcanic ash may be 
encountered at concentrations equal to or less than 2x10-3 g/m3. 

Area of Medium Contamination: An airspace of defined dimensions where volcanic ash may 
be encountered at concentrations greater than 2x10-3 g/m3, but less than 4x10-3 g/m3. 

Area of High Contamination: An airspace of defined dimensions where volcanic ash may be 
encountered at concentrations  equal to or greater than 4x10-3 g/m3, or areas of contaminated 
airspace where no ash concentration guidance is available. 

 
It should be noted that “defined dimensions” refers to horizontal and vertical limits. 
 
The response to a volcanic event that affects air traffic has been divided into three distinct 
phases as described briefly below.  Volcanic activity at many locations is continuously 
monitored by the scientific community. Furthermore, flight crew are required to report 
observations of significant volcanic activity by means of a Special Air Report(AIREP). 
Arrangements are in place to ensure that such information is transferred without undue delay 
to the appropriate aeronautical institutions responsible for subsequent action. 
 
 
ALERTING PHASE The initial response, “raising the alert”, commences when a volcanic 

eruption is expected.  Alerting information will be provided by 
SIGMET, NOTAM or ASHTAM as appropriate and disseminated to 
affected aircraft in flight by the most expeditious means.  In addition 
to the normal distribution list, the NOTAM/ASHTAM will be 
addressed to meteorological/volcanological agencies. 
 
If it is considered that the event could pose a hazard to aviation, a 
Danger Area4

                                                      
4 Wherever this document discusses the possible establishment of Danger Areas, States are not 
prevented from establishing Restricted or Prohibited Areas over the sovereign territory of the State if 
considered necessary by the State concerned. 

 will be declared by NOTAM around the volcanic 
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source.  Normally, clearances will not be issued through the Danger 
Area. 
 
 

REACTIVE PHASE The Reactive Phase commences at the outbreak of the volcanic 
eruption and entrance of volcanic ash into the atmosphere and mainly 
pertains to aircraft in flight.  A “Start of Eruption SIGMET” will be 
issued and a Danger Area will be declared by NOTAM.  Normally, 
clearances will not be issued through the Danger Area. 
 
 

PROACTIVE PHASE The Proactive Phase commences with the issuance of the first VAA 
after completion of reactive responses.  The T+0 hours and T+6 hours 
forecasts of the contaminated area are to be issued as SIGMET.  The 
T+12 hours and T+18 hours (and further into the future) forecasts of 
contaminated areas are to be issued as NOTAM/ASHTAM. 
Significant changes may result in a reversion to a temporary Reactive 
Phase situation and unscheduled issuance of VAA, SIGMET and 
NOTAM/ASHTAM.  As appropriate, Danger Areas will be notified 
via NOTAM. 
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1.   ALERTING PHASE 
 
 
1.1 This phase is characterised by a limited availability of information on the extent and 
severity of the volcanic event.  The purpose of this phase is to ensure the safety of aircraft in 
flight and to promulgate information as a matter of urgency.  Regardless of the extent of 
information available the Alerting Phase actions should be carried out for every event. 
 
1.2 ORIGINATING ACC ACTIONS (eruption in its own flight information region) 
 
1.2.1 In the event of significant pre-eruption volcanic activity, a volcanic eruption 
occurring, or a volcanic ash cloud being reported which could pose a hazard to aviation, an 
Air Traffic Control Centre (ACC), on receiving information of such an occurrence, should 
carry out the following: 

 
a) Define an initial Danger Area in accordance with established procedures, if 
no such procedures have been established, the danger area should be defined as a 
circle with a radius of 222 km (120 NM).  If the eruption has not commenced or if no 
information on upper winds is available, the circle should be centred on the estimated 
location of the volcanic activity.  If the eruption has started and predicted upper wind 
information is available, the circle should be centred 111 km (60 NM) downwind 
from the volcano whilst enclosing it.  The purpose of this initial Danger Area is to 
ensure safety of flight in the absence of any prediction from a competent authority of 
the extent of contamination. 
 
b) Advise the associated Meteorological Watch Office (MWO) and the 
appropriate VAAC (unless the initial notification originated from either of these 
entities).  The VAAC will then inform the appropriate Air Traffic Flow Management 
(ATFM) units. 
 
c) Alert flights already within the Danger Area and offer assistance to enable 
aircraft to exit the area in the most expeditious and appropriate manner.  Aircraft that 
are close to the Danger Area should be offered assistance to keep clear of the area.  
Tactically re-clear flights which would penetrate the Danger Area onto routes that 
will keep them clear.  The ACC should immediately notify other affected ACC’s of 
the event and the location and dimensions of the Danger Area.  It should also 
negotiate any re-routings necessary for flights already coordinated but still within 
adjacent flight information regions (FIRs).  It is also expected that adjacent ACCs 
will be asked to reroute flights not yet coordinated to keep them clear of the Danger 
Area. 
 
d)  Ensure that a NOTAM/ASHTAM is originated.  This must provide as precise 
information as is available regarding the activity of the volcano.  The name (where 
applicable), reference number and position of the volcano should be included along 
with the date and time of the start of the eruption (if appropriate).  It is imperative that 
this information is issued by the international NOTAM office and disseminated as 
soon as possible. 
 
e)  In order to assist staff in expediting the process of composing the 
NOTAM/ASHTAM, a series of templates should be available for this stage of the 
volcanic activity.  Example NOTAM and ASHTAM are provided in Attachment I. 

1.2.2 In addition to sending the NOTAM/ASHTAM and any subsequent 
NOTAM/ASHTAM to the normal distribution list, it will be sent to the relevant 
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meteorological agencies after adding the appropriate World Meteorological Organisation 
(WMO) header.  Example NOTAM and ASHTAM are provided in Attachment I. 
 
1.3 ADJACENT ACC ACTIONS 
 
1.3.1 During the Alerting Phase aircraft should be tactically rerouted to avoid the Danger 
Area.  Any ash contamination should be contained within a limited area and disruption to 
traffic should not be excessive.  Adjacent ACCs should take the following action to assist: 
  

a) When advised, re-clear flights to which services are being provided and which 
will be affected by the Danger Area. 

 
b) Unless otherwise instructed, continue normal operations except: 
 

i) if one or more routes are affected by the Danger Area, stop clearing 
aircraft on these routes and take steps to reroute onto routes clear of 
the Danger Area; and 

 
 ii) initiate a running plot of the affected area. 

 
 
1.4 ATFM UNIT ACTION 
 
1.4.1 The ATFM unit and the VAAC will determine how their initial communications will 
take place on the basis of bilateral agreements.  Upon reception of information on volcanic 
activity from the VAAC, the ATFM unit should initiate actions in accordance with its 
procedures to ensure exchange of information between Air Navigation service Providers 
(ANSP), MWOs, VAACs and aircraft operators concerned. 
 
 

  
2.   REACTIVE PHASE 

 
2.1 This phase commences at the outbreak of volcanic eruption.  Major activities of the 
Reactive Phase are: Issuance of an eruption commenced SIGMET, eruption commenced 
NOTAM/ASHTAM, rerouting of airborne traffic, first VAA and issuance of 
SIGMET/NOTAM/ASHTAM based on the first VAA.  As appropriate, Danger Areas will be 
notified via NOTAM.  This phase will last until such time as the Proactive Phase can be 
activated. 
 
 
2.2 ORIGINATING ACC ACTIONS (eruption in its own FIR) 

2.2.1 The ACC providing services in the FIR within which the volcanic eruption takes 
place should inform flights about the existence and extent of volcanic ash and provide 
information useful for the safe conduct of flights. 
 

2.2.2 Rerouting of traffic commences immediately or may be in progress if the alerting 
time has been sufficient to facilitate activation of the Alerting Phase.  The ACC should assist 
in rerouting aircraft around the Danger Area as expeditiously as possible.  Adjacent ACCs 
should also take the Danger Area into account and give similar assistance to aircraft as early 
as possible. 
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2.2.3   During this phase the ACC should: 
 

a) Maintain close liaison with its associated MWO.  The MWO should issue a 
SIGMET message on the ash cloud and the forecast extent of the ash 
contamination at least every 6 hours, valid for 6 hours, based on the valid VAA 
as supplemented by additional appropriate sources of information. 

 
b) Based on these forecasts and in cooperation with the adjacent ACCs, ATFM 

measures should be devised and updated when necessary to enable aircraft to 
remain clear of Danger Areas. 

 
c) Ensure a NOTAM is originated to define a Danger Area. 
 
d) Ensure that reported differences between published information and observations 

(pilot reports, airborne measurements, etc.) are forwarded as soon as possible to 
the appropriate authorities. 

 
e) Should significant reductions in intensity of volcanic activity take place during 

this phase and the airspace no longer is contaminated by volcanic ash, a 
NOTAMC cancelling the last active NOTAM shall be issued stating the cause 
for cancellation; new ASHTAM should be promulgated to update the situation.  
Otherwise, begin planning for the Proactive Phase in conjunction with the 
appropriate ATFM unit and the affected ACCs. 

 
2.3 ADJACENT ACC ACTIONS 

2.3.1 During the Reactive Phase adjacent ACCs should take the following actions: 
 

a) Maintain close liaison with the appropriate ATFM unit and the originating ACC 
to design, implement and keep up to date ATFM measures which will enable 
aircraft to remain clear of Danger Areas. 

b) In the event that tactical measures additional to those issued by the appropriate 
ATFM unit are required, the adjacent ACC should, in cooperation with the 
originating ACC, impose such measures.  Details are included in the ATFM 
Procedures section of this document. 

 
c) Maintain a running plot of the affected area. 
 
d) Begin planning for the Proactive Phase in conjunction with the appropriate 

ATFM unit and ACCs concerned. 
 
2.4 ATFM UNIT ACTIONS 
 
2.4.1 During the Reactive Phase, depending on the impact of the volcanic ash, the 
appropriate ATFM unit should organise the exchange of latest information on the 
developments with the VAAC, ANSPs, and MWOs and operators concerned. 
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3.   PROACTIVE PHASE 

3.1 The Proactive Phase commences with the issuance of the first VAA after completion 
of the reactive responses.  The meteorological office co-located with the VAAC will, where 
feasible, issue forecasts at six-hourly intervals with a nominal validity time of 00:00Z, 
06:00Z, 12:00Z and 18:00Z which will define Areas of Low, Medium and High 
Contamination. 

3.2 Following the Reactive Phase, the forecasts for the time of issuance T+0 hours and 
T+6 hours should be used to define airspace volumes encompassing the furthest extent of 
contamination predicted for that period.  These volumes should be used to: 

a) Publish NOTAM indicating the extent of Danger Areas, indicating which areas 
of contamination are included therein; 

b) Issue SIGMET warning of potential hazard from areas of volcanic ash 
contamination; 

c) Publish NOTAM to separately indicate the extent of Areas of Medium 
Contamination if not included in a Danger Area; and 

d) Apply appropriate ATFM measures. 

3.3 For the longer term, T +12 hours and T +18 hours forecasts should be used to 
generate NOTAM in order to ensure that adequate information is available to support flight 
planning.  These messages should differentiate between levels of contamination. 

3.4 Operators should use the information published regarding Areas of Low, Medium and 
High Contamination to plan their flights in accordance with their regulatory requirements and 
the service that will be provided in the airspace concerned.  Operators should be aware that, 
depending on the State concerned, Danger Areas may be established to contain an Area of 
High Contamination, Areas of Medium/High Contamination, or Areas of Low/Medium/High 
Contamination. 

3.5 The volcanic ash may affect any combination of airspace; therefore, it is impossible 
to prescribe measures to be taken for any particular situation.  Nor is it possible to detail the 
actions to be taken by any particular ACC.  The following guidance may prove useful during 
the Proactive Phase but should not be considered mandatory: 

a) ACCs affected by the movement of the ash should continue to originate 
NOTAM/ASHTAM at appropriate intervals.  ACCs concerned and the 
appropriate ATFM unit should continue to publish details on measures taken. 

b) Depending on the impact of the volcanic ash, the appropriate ATFM unit may 
take the initiative to organise teleconferences to exchange latest information on 
the developments with the VAACs, ANSPs and MWO’s and operators 
concerned. 

c) During this phase the VAAC should endeavour to assess the vertical extent of 
the ash contamination and provide appropriate VAA to define the contaminated 
airspace as accurately as possible.  For the purpose of flight planning operators 
should treat the horizontal and vertical limits of the Danger Area to be 
overflown as they would mountainous terrain.  Operators are cautioned 
regarding the risk of cabin depressurisation or engine failure resulting in the 
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inability to maintain level flight above the Danger Area, especially where 
Extended Twin Operations (ETOPS) aircraft are involved. 

d) Any reported differences between published information and observations (pilot 
reports, airborne measurements, etc.) should be forwarded as soon as possible to 
the appropriate authorities; and 

 
e) When the airspace is no longer contaminated by volcanic ash, a NOTAMC 

cancelling the active NOTAM shall be promulgated.  New ASHTAM should be 
promulgated to update the situation. 

 
 
 

  
4.   ATFM PROCEDURES 

 

4.1 Depending on the impact of the volcanic ash, the appropriate ATFM unit should 
organize the exchange of latest information on the developments with the VAACs, ANSPs 
and MWOs and operators concerned. 
 
4.2 The ATFM unit will apply ATFM measures on request of the ANSPs concerned.  The 
measures should be reviewed and updated in accordance with updated information.  Operators 
should also be advised to maintain watch for NOTAM/ASHTAM and SIGMET for the area. 

NOTE Procedures applicable to the EUROCONTROL Central Flow Management Unit 
(CFMU) area of responsibility are contained in the EUROCONTROL – Basic CFMU 
Handbook.  This document is available at 
http://www.cfmu.eurocontrol.int/cfmu/public/standard_page/library_index.html 

 
 
 

  
5.   AIR TRAFFIC CONTROL PROCEDURES5

 
 

5.1 If volcanic ash is reported or forecast in the FIR for which the ACC is responsible, the 
following procedures should be followed: 

a)     Relay all available information immediately to pilots whose aircraft could be 
affected to ensure that they are aware of the horizontal and vertical extent of the 
ash contamination; 

b) If requested, suggest appropriate rerouting to assist flights to avoid areas of 
known or forecast ash contamination; 

c) When appropriate, remind pilots that volcanic ash may not be detected by ATC 
radar systems; 

                                                      
5 This information is adapted from the Manual on Volcanic Ash, Radioactive Material and Toxic 
Chemical Clouds (Doc 9691).  Refer to this document for full details. 
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d) If modelled ash concentration charts are available showing Areas of Low, 
Medium and High Contamination, the Provider State may establish Danger 
Areas.  Depending on the State concerned, the Danger Areas will be established 
to contain an Area of High Contamination, Areas of Medium/High 
Contamination, or Areas of Low/Medium/High Contamination;  

e) In the absence of ash concentration guidance, the entire area of forecast volcanic 
ash should be considered as an Area of High Contamination, for the purposes of 
applying ATC procedures, until ash concentration guidance is available; 

f) Normally, ATC should not provide a clearance for an aircraft to enter or operate 
within a Danger Area.  Assistance to enable an aircraft to exit a Danger Area in 
the most expeditious and appropriate manner should be provided; 

g) In the NAT Region, so far as practicable, Organized Tracks will not be 
established through a Danger Area.  If Organized Tracks are established through 
contaminated areas, a note will be included on the NAT Track Message to 
identify such tracks; and 

h) If the ACC has been advised by an aircraft that it has entered an area of ash 
contamination and indicates that a distress situation exists: 

  i) consider the aircraft to be in an emergency situation; 

 ii) do not initiate any climb clearances to turbine-powered aircraft until 
the aircraft has exited the area of ash contamination; and 

  iii) do not attempt to provide vectors without pilot concurrence. 

5.2 Experience has shown that the recommended escape manoeuvre for an aircraft which 
has encountered volcanic ash is to reverse its course and begin a descent (if terrain permits).  
However, the final responsibility for this decision rests with the pilot. 

 
  

6.   GENERAL GUIDANCE FOR THE DEVELOPMENT OF ATS CONTINGENCY 
PLANS FOR VOLCANIC ASH6

6.1 In a contingency plan relating to volcanic ash certain steps need to be taken to provide 
a coordinated and controlled response for dealing with an event of this nature.  
Responsibilities should be clearly defined for the manager in charge, supervisors and Air 
Traffic Controllers (ATCOs). The plan should also identify the officials who need to be 
contacted, the type of messages that are to be created, the proper distribution of the messages 
and how to conduct business. 

 

6.2 ATCOs need to be trained and be made aware of the potential effects if aircraft 
encounter unsafe levels of volcanic ash. 

6.3 Some particular points of guidance are as follows: 

a) Volcanic ash contamination may extend for hundreds of miles horizontally and 
reach the stratosphere vertically 

                                                      
6 This information is adapted from the Manual on Volcanic Ash, Radioactive Material and Toxic 
Chemical Clouds (Doc 9691).  Refer to this document for full details. 
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b) Volcanic ash may block the pitot-static system of an aircraft, resulting in 
unreliable airspeed indications;  

c) Braking conditions at airports where volcanic ash has recently been deposited on 
the runway will affect the braking ability of the aircraft. This is more pronounced 
on runways contaminated with wet ash. Pilots and ATCOs should be aware of 
the consequences of volcanic ash being ingested into the engines during landing 
and taxiing. For departure it is recommended that pilots avoid operating in 
visible airborne ash; instead they should allow sufficient time for the particles to 
settle before initiating a take-off roll, in order to avoid ingestion of ash particles 
into the engine.  In addition, the movement area to be used should be carefully 
swept before any engine is started; 

d) Volcanic ash may result in the failure or power loss of one or all engines of an 
aeroplane; and 

e) Airports might have to be declared unsafe for flight operations. This might have 
consequences for the ATM system. 

6.4 The ACC in conjunction with ATFM units serves as the critical communication link 
between the pilot, dispatcher and meteorologists during a volcanic eruption.  During episodes 
of volcanic ash contamination within the FIR, the ACC has two major communication roles.  
First and of greatest importance is its ability to communicate directly with aircraft en route 
which may encounter the ash.  Based on the information provided in the volcanic ash 
SIGMET and VAAs and working with MWO, the ATCOs should be able to advise the pilot 
of which flight levels are affected by the ash and the projected trajectory and drift of the 
contamination.  Through the use of radio communication, ACCs have the capability to 
coordinate with the pilot alternative routes which would keep the aircraft away from the 
volcanic ash. 

6.5 Similarly, through the issuance of a NOTAM/ASHTAM for volcanic activity the 
ACC can disseminate information on the status and activity of a volcano even for pre-
eruption increases in volcanic activity. NOTAM/ASHTAM and SIGMET together with 
AIREPs are critical to dispatchers for flight planning purposes. Operators need as much 
advance notification as possible on the status of a volcano for strategic planning of flights and 
the safety of the flying public.  Dispatchers need to be in communication with pilots en route 
so that a coordinated decision can be made between the pilot, the dispatcher and ATC 
regarding alternative routes that are available.  The ACC should advise the ATFM unit 
concerning the availability of alternative routes.  It cannot be presumed, however, that an 
aircraft which is projected to encounter ash will be provided with the most desirable route to 
avoid the contamination.  Other considerations have to be taken into account such as existing 
traffic levels on other routes and the amount of fuel reserve available for flights which may 
have to be diverted to other routes to allow for the affected aircraft to divert. 

6.6 The NOTAM/ASHTAM for volcanic activity provides information on the status of 
activity of a volcano when a change in its activity is, or is expected to be, of operational 
significance. They are originated by the ACC and issued through the respective international 
NOTAM office based on the information received from any one of the observing sources 
and/or advisory information provided by the associated VAAC.  In addition to providing the 
status of activity of a volcano, the NOTAM/ASHTAM also provides information on the 
location, extent and movement of the ash contamination and the air routes and flight levels 
affected.  NOTAM can also be used to limit access to the airspace affected by the volcanic 
ash.  Complete guidance on the issuance of NOTAM and ASHTAM is provided in Annex 15 
— Aeronautical Information Services.  Included in Annex 15 is a volcano level of activity 
colour code chart.  The colour code chart alert may be used to provide information on the 
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status of the volcano, with “red” being the most severe, i.e. volcanic eruption in progress with 
an ash column/cloud reported above flight level 250, and “green” at the other extreme being 
volcanic activity considered to have ceased and volcano reverted to its normal pre-eruption 
state. It is very important that NOTAM for volcanic ash be cancelled and ASHTAM be 
updated as soon as the volcano has reverted to its normal pre-eruption status, no further 
eruptions are expected by volcanologists and no ash is detectable or reported from the FIR 
concerned. 

6.7 It is essential that the procedures to be followed by ACC personnel, including 
supporting services such as MET, AIS and ATFM should follow during a volcanic 
eruption/ash cloud event described in the foregoing paragraphs are translated into local staff 
instructions (adjusted as necessary to take account of local circumstances).  It is also essential 
that these procedures/instructions form part of the basic training for all ATS, AIS, ATFM and 
MET personnel whose jobs would require them to take action in accordance with the 
procedures.  Background information to assist the ACC or Flight Information Centre (FIC) in 
maintaining an awareness of the status of activity of volcanoes in their FIR(s) is provided in 
the monthly Scientific Event Alert Network Bulletin published by the United States 
Smithsonian Institution and sent free of charge to ACCs/FICs requesting it. 
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APPENDIX A 
 

ANTICIPATED PILOT ISSUES WHEN ENCOUNTERING VOLCANIC ASH 
 

1. ATCOs  should be aware that flight crews will be immediately dealing with some or 
all of the following issues when they encounter volcanic ash: 

a) Smoke or dust appearing in the cockpit which may prompt the flight crew to don 
oxygen masks (could interfere with the clarity of voice communications); 

b) Acrid odour similar to electrical smoke; 

c) Multiple engine malfunctions, such as stalls, increasing Exhaust Gas 
Temperature (EGT), torching, flameout, and thrust loss causing an immediate 
departure from assigned altitude; 

d) On engine restart attempts, engines may accelerate to idle very slowly, especially 
at high altitudes (could result in inability to maintain altitude or Mach number); 

e) At night, St. Elmo's fire/static discharges may be observed around the 
windshield, accompanied by a bright orange glow in the engine inlet(s); 

f) Possible loss of visibility due to cockpit windows becoming cracked or 
discoloured, due to the sandblast effect of the ash; 

g) Cockpit windows could be rendered completely opaque; and/or 

h) Sharp distinct shadows cast by landing lights as compared to the diffused 
shadows observed in clouds (this affects visual perception of objects outside the 
aircraft). 

2. Simultaneously, ATC can expect pilots to be executing contingency procedures.  This 
may include a possible course reversal and/or an emergency descent. 
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APPENDIX B 

ACTION TAKEN BY METEOROLOGICAL WATCH OFFICES (MWO) IN THE 
EVENT OF A VOLCANIC ERUPTION7

 
 

1. On receipt of information of a volcanic eruption and/or the existence of volcanic ash, 
the MWO will: 
 

a) Notify, if necessary, the VAAC designated to provide VAA for the FIR for 
which the ACC is responsible that a volcanic eruption and/or ash has been 
reported. In the event that the MWO becomes aware of the occurrence of pre-
eruption activity, a volcanic eruption or ash from any source other than the ACC, 
the information will be passed with all available relevant details on the extent 
and concentration of volcanic ash immediately to the ACC and to the designated 
VAAC; 

b) Reported differences between ash encounters by aircraft and the information 
published in VAA, SIGMET or NOTAM received by an ACC shall be made 
available as soon as possible to the respective MWO, preferably in the form of a 
AIREP.  The MWO will relay the information to the respective originators of the 
published information; 

c) Notify adjacent MWOs designated to provide VAA that a volcanic eruption 
and/or ash cloud has been reported, provide available relevant details on the 
extent and concentration of volcanic ash. In the event that any other MWO 
becomes aware of the occurrence of volcanic ash cloud from any source other 
than the VAAC, the information should be passed immediately to the VAAC and 
any adjacent MWO(s) downstream of the moving ash cloud; 

d) As soon as practicable, advise the ACC and the VAAC whether or not the 
volcanic ash is identifiable from satellite images/data, ground based or airborne 
measurements or other relevant sources; 

e) Issue SIGMET relating to the expected movement and vertical extent of volcanic 
ash for a validity period of 6 hours, to which is appended an ‘outlook’ providing 
information for up to a further 12 hours.  Include in the SIGMET address all 
VAACs, the London World Area Forecast Centre (WAFC), the Vienna 
International OPMET data base and regional OPMET data bank; 

f) provide information to assist with the origination of NOTAM by ACCs and 
maintain continuous coordination with ACCs, adjacent MWOs and the VAAC 
concerned to ensure consistency in the issuance and content of SIGMET and 
NOTAM/ASHTAM; and 

g) provide, if possible, regular volcanic briefings, based on the latest available ash 
observations and forecasts, to ACCs, ATFM units, Airport Operators and aircraft 
operators concerned, giving an outlook for more than T +12hours. 

 
  

                                                      
7 This information is adapted from the Handbook on the International Airways Volcano Watch (IAVW) 
(Doc 9766).  Refer to this document for full details. 



 C1  
Volcanic Ash Contingency Plan – EUR and NAT Regions 

 

  July 2010 
 
 

APPENDIX C 

ACTION TO BE TAKEN BY THE VOLCANIC ASH ADVISORY CENTRE (VAAC) 
IN THE EVENT OF A VOLCANIC ERUPTION8

 
 

 
On receipt of information from a MWO or any other source, of significant pre-
eruptive/eruption activity and/or a volcanic ash cloud observed, the VAAC should: 
 

a) Initiate the volcanic ash computer trajectory/dispersal model in order to provide 
advisory information on volcanic ash trajectory to MWOs, ACCs, ATFM units 
and operators concerned; 

b) Review satellite images/data and any available pilot reports of the area for the 
time of the event to ascertain whether a volcanic ash cloud is identifiable and, if 
so, its extent; 

c) Inform the appropriate ATFM unit of the volcanic ash activity; 

d) Prepare and issue advisories on the extent, and forecast trajectory, of the volcanic 
ash contamination in message format for transmission to the MWOs, ACCs, 
ATFM units and operators concerned in the VAAC area of responsibility, to the 
London WAFC, and to the Vienna International OPMET data base and to other 
VAACs; 

e) Monitor subsequent satellite information or other available observations to assist 
in tracking the movement of the volcanic ash; 

f) Continue to issue advisory information to MWOs, ACCs, ATFM units and 
operators concerned at least at 6 hour intervals, and preferably more frequently, 
until such time as it is considered that the volcanic ash is no longer identifiable 
from satellite data, no further reports of volcanic ash are received from the area 
and no further eruptions of the volcano are reported; and 

g) Maintain regular contact with other VAACs and meteorological offices 
concerned, and, as necessary, the Smithsonian Institute Global Volcanism 
Network, in order to keep up to date on the activity status of volcanoes in the 
VAAC area of responsibility. 

 
 
 

  

                                                      
8 This information is adapted from the Handbook on the International Airways Volcano Watch (IAVW) 
(Doc 9766).  Refer to this document for full details. 
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APPENDIX D 
 
 

PROCEDURES FOR THE PRODUCTION OF MODELLED ASH 
CONCENTRATION CHARTS 

 

1. The following procedures are to be applied by the meteorological office of a Provider 
State, having accepted, by regional air navigation agreement, the responsibility for providing 
a VAAC within the framework of the International Airways Volcano Watch (IAVW). 

2. All (VAA) and Volcanic Ash Graphics (VAG) information issued by a 
Meteorological Office under designation as a VAAC within the framework of the IAVW shall 
be prepared in accordance with ICAO provisions. 

3. Additionally, where feasible, the meteorological office may issue modelled ash 
concentration charts and corresponding coordinate data files at 6-hourly intervals showing the 
different ash concentrations for the validity periods T+0, T+6, T+12 and T+18 hours after 
data time.  These charts will show forecast ash distribution in terms of Areas of Low, Medium 
and High Contamination and be published at the same time, and with the same validity 
periods, as the VAA/VAG described above.  Updated charts and data files should be 
distributed prior to the end of the validity time of those previously distributed. 
 
4. These data may be used by Provider States to prepare SIGMET and NOTAM and 
establish Danger Areas as appropriate. 
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APPENDIX E 

RECOMMENDED ACTIONS BY STATES OF THE OPERATOR/REGISTRY WITH 
REGARDS TO AIRCRAFT OPERATIONS IN THE EVENT OF A VOLCANIC 

ERUPTION 
 
Safety Risk Assessments For Flights In Airspace Proximate To Volcanic Ash  

1  Introduction 

1.1 It is recommended that States of the Operator/Registry as appropriate which intend to 
allow operators under their jurisdiction to operate in areas of volcanic ash 
contamination consider requiring operators to carry out a safety risk assessment prior 
to carrying out such operations.  

1.2 Safety risk assessments should be completed prior to planned operations in airspace 
or to/from aerodromes which may be contaminated by volcanic ash.  

2 Applicability  

2.1 All operators conducting flights in airspace and/or to/from aerodromes which could 
be affected by volcanic ash.  

 
3 Recommendations 

3.1 In accordance with ICAO Annex 6, Chapter 3, paragraph 3.3- Safety Management, it 
is recommended that States of the Operator/Registry as appropriate require all 
operators, planning to operate in areas where the presence of volcanic ash is forecast, 
to carry out a safety risk assessment prior to planned operations.  The safety risk 
assessment should include a requirement for the operator to: 

a) Conduct their own risk assessment and develop operational procedures to 
address any remaining risks;  

b) Put in place appropriate maintenance ash damage inspections; and  
c) Ensure that any ash related incidents are reported by AIREP and followed up by 

a Volcanic Activity Report (VAR). 
 
3.2 Guidance in the preparation of such a safety risk assessment is provided in Appendix 

F of this document. 
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APPENDIX F 

EXAMPLE SAFETY RISK ASSESSMENT PROCESS 

1 Introduction 

1.1 The safety risk assessment process is described in the Safety Management Manual (Doc 
9859) .The process involves identifying the hazards associated with the activity (in this 
case airspace proximate to volcanic ash or flying to and from aerodromes affected by 
volcanic ash), considering the seriousness of the consequences of the hazard occurring 
(the severity), evaluating the likelihood or probability of it happening, deciding 
whether the consequent risk is acceptable and within the organisation’s safety 
performance criteria (acceptability), and finally taking action to reduce the safety risk 
to an acceptable level (mitigation).  

 
2 Hazard Identification 

2.1 A hazard is any situation or condition that has the potential to cause adverse 
consequences. A suggested list of topics, that is not necessarily exhaustive, to be 
considered is attached at Appendix G  

 
3 The Safety Risk Assessment 

3.1 Risk is an assessment of the likelihood and the severity of adverse consequences 
resulting from a hazard.  

 
3.2 To help an operator decide on the likelihood of a hazard causing harm, and to assist 

with possible mitigation of any perceived safety risk, all relevant stakeholders should be 
consulted.  

 
3.3 The safety risk from each hazard should be assessed using a suitably calibrated safety 

risk assessment matrix. An example risk assessment matrix is given in Safety 
Management Manual (Doc 9859) but an alternative which aligns with an organisation’s 
own Safety Management System (SMS) would be equally appropriate. The safety risk 
should be derived by considering the severity of the safety outcome arising from the 
hazard, together with the likelihood of the outcome.  

 
3.4 The severity of any adverse consequences resulting from a particular hazard should be 

assessed using a suitably calibrated severity scale. Example scales are given in Safety 
Management Manual (Doc 9859) but an alternative, which aligns with an 
organisation’s own SMS would be equally appropriate. Note that, for any flight, the 
safety outcome of a volcanic ash encounter may be significant.  

 
3.5 Risk Likelihood  

3.5.1 The likelihood or probability of adverse consequences resulting from a particular 
hazard should then be assessed. The likelihood should be agreed using a suitably 
calibrated likelihood or probability scale. An example probability scale is given in 
Safety Management Manual (Doc 9859), but an alternative which aligns with an 
organisation’s own SMS would be equally appropriate.  

 
3.5.2 When assessing likelihood or probability the following factors should be taken into 

account:  

• The degree of exposure to the hazard.  
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• Any historic incident or safety event data relating to the hazard. This can be derived 
from data from industry, regulators, other operators, Air Navigation Service 
Providers, internal reports etc.  

• The expert judgement of relevant stakeholders.  
 
3.5.3 The results of the assessment should be recorded in a hazard log, sometimes referred 

to as a risk register. An example of a hazard log is at Appendix H.  
 
3.6 Risk Tolerability  
 
3.6.1  At this stage of the process the safety risks should be classified in a range from 

 acceptable to unacceptable. A suitable set of definitions for Risk Classification is 
given in  Safety Management Manual (Doc 9859).  

 
3.6.2 Appropriate mitigations for each identified hazard should then be considered, recorded 

on the hazard log and implemented. Mitigations must be adopted in order to reduce the 
safety risks to an acceptable level, but additional mitigation wherever reasonably 
practicable should also be considered where this might reduce an already acceptable 
safety risk even further. Thus, the mitigation process should reduce the safety risk to be 
as low as reasonably practicable.  

 
3.6.3 Not all hazards can be suitably mitigated in which case the operation should not 

proceed. 
  
3.7 Mitigating Actions  

3.7.1 Mitigating actions by themselves can introduce new hazards. Where an organisation 
has an effective SMS then procedures will exist for continual monitoring of hazard, risk 
and involvement of qualified personnel in accepting the mitigating actions or 
otherwise. Operators without an effective SMS should repeat the safety risk assessment 
following any mitigation process and at regular intervals as the circumstances on which 
the original assessment was predicated may have changed. This ensures ongoing safety 
management or monitoring. 

  
3.8 Records  

3.8.1  The results of the safety risk assessment should be documented and promulgated 
throughout the organisation and submitted to the operator’s national safety authority. 
Actions should be completed and mitigations verified and supported by evidence prior 
to the start of operations.  

 
3.8.2 Any assumptions should be clearly stated and the safety risk assessment reviewed at 

regular intervals to ensure the assumptions and decisions remain valid. 
  

3.8.3 Any safety performance monitoring requirements should also be identified and 
undertaken through the organisation’s safety management processes. 
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APPENDIX G 

EXAMPLE TABLE OF CONSIDERATIONS FOR PLANNED OPERATIONS IN AIRSPACE OR TO/FROM 
AERODROMES WHICH MAY BE CONTAMINATED BY VOLCANIC ASH. 

Considerations  Guidance  

Operator Procedures   

Type Certificate Holder Guidance  Operators must obtain advice from the Type Certificate Holder 
and engine manufacturer concerning both operations in 
potentially contaminated airspace and/or to/from aerodromes 
contaminated by volcanic ash, including subsequent maintenance 
action.  

Guidance for Company Personnel  Publish procedures for flight planning, operations and 
maintenance.  

Review of flight crew procedures for detection of volcanic ash 
and associated escape manoeuvres.  

Type Certificate Holder advice on operations to/from aerodromes 
contaminated by volcanic ash including performance.  

Flight Planning  These considerations will be applicable to all flights that plan to 
operate in airspace or to/from aerodromes which may be 
contaminated by volcanic ash. 

NOTAM and ASHTAM The operator must closely monitor NOTAM and ASHTAM to 
ensure that the latest information concerning volcanic ash is 
available to crews.  

SIGMETs  The operator must closely monitor SIGMETs to ensure that the 
latest information concerning volcanic ash is available to crews.  

Departure, Destination and any 
Alternates  

Degree of contamination, additional performance, procedures and 
maintenance consideration.  

Routing Policy  Shortest period in and over contaminated area.  

Diversion Policy  Maximum allowed distance from a suitable alternate.  

Availability of alternates outside contaminated area.  

Diversion policy after an ash encounter.  
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Minimum Equipment List / 
Dispatch Deviation Guide  

Consider additional restrictions for dispatching aircraft:  
 • air conditioning packs;  
 • engine bleeds;  
 • air data computers;  
 • standby instruments;  
 • navigation systems;  
 • Auxiliary Power Unit (APU);  
 • Airborne Collision Avoidance System (ACAS);  
 • Terrain Awareness Warning System (TAWS);  
 • provision of crew oxygen; and  
 • supplemental oxygen for passengers.  

(This list is not necessarily exhaustive.)  
 

Considerations  Guidance  

Operator Procedures   

Provision of Enhanced Flight 
Watch  

Timely information to and from crew of latest information.  

Fuel Policy  Consideration to the carriage of extra fuel.  

 
Considerations  Guidance  

Crew Procedures  These considerations will be applicable to all flights that plan to 
operate in airspace or to/from aerodromes which may be 
contaminated by volcanic ash. 

Pilot Reports  Requirements for reporting in the event of an airborne encounter.  

Post-flight reporting.  

Mandatory Occurrence Reports  Reminder regarding the necessity for filing MORs following an 
encounter.  

Standard Operating Procedures  Review changes to normal and abnormal operating procedures:  

 • pre-flight planning;  

 • operations to/from aerodromes 
contaminated with volcanic ash; 

 • supplemental oxygen;  

 • engine-out procedures; and  

 • escape routes.  
 

(This list is not necessarily exhaustive.)  
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Technical Log  Any actual or suspected volcanic ash encounter will require a tech 
log entry and appropriate maintenance action prior to subsequent 
flight.  

Penetration (detail and duration) of airspace or operations to/from 
aerodromes which may be contaminated by volcanic ash will 
require a tech log entry. 

 
Considerations  Guidance  

Maintenance Procedures  Operators, who are operating in areas of ash contamination, are 
recommended to enhance vigilance during inspections and regular 
maintenance and potentially adjust their maintenance practices, 
based upon the observations, to prevent unscheduled 
maintenance.  Observations should include signs of unusual or 
accelerated abrasions, corrosion and / or ash accumulation. 
 
Operator co-operation is requested in reporting to manufacturers 
and the relevant authorities their observations and experiences 
from operations in areas of ash contamination.  If significant 
observations are discovered beyond normal variations currently 
known, manufacturers will share these observations, and any 
improved recommendations for maintenance practices, with all 
operators and the relevant authorities. 

 
Note: The above list is not necessarily exhaustive and operators must make their own 

assessments of the hazards on the specific routes they fly.  
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APPENDIX H 

EXAMPLE OF A HAZARD LOG (RISK REGISTER) 

HAZARD 
Incident 

Sequence 
Descriptio

n 

Existing 
Control

s 

Outcome (Pre-
Mitigation) 

Additional 
Mitigation 
Required 

Outcome (Post-Mitigation) 
Actions 

and 
Owners 

Monitoring and 
Review 

Requirements No. Descriptio
n 

Se
ve

rit
y 

Li
ke

lih
oo

d 

Risk 

Se
ve

rit
y 

Li
ke

lih
oo

d 

Risk 

             

             

             

             

(additional rows as necessary) 
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APPENDIX I 

EXAMPLE SIGMET, NOTAM, ASHTAM – TO BE DEVELOPED 

 

NOTAM establishing Danger Area to include Area of High Contamination 

NOTAM establishing Danger Area to include Area of Medium/High Contamination 

NOTAM establishing Danger Area to include Area of Low/Medium/High 
Contamination 

NOTAM to define Area of Medium Contamination 

ASHTAM pre-eruption 

ASHTAM eruption 

ASHTAM reduction in activity 

SIGMET notifying eruption 

SIGMET notifying ash contamination 

NOTAM/ASHTAM including explanation of proper WMO header (see Alerting Phase, 
paragraph 1.2.2) 

 

 

-  END  - 
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ASIA/PAC TASK FORCE ON THE IMPLEMENTATION OF VOLCANIC ASH 

AND TROPICAL CYCLONE ADVISORIES AND SIGMET  
(VA/TC IMPLEMENTTAION TF) 

 
1. Terms of Reference 
 

(a) Monitor the implementation of the tropical cyclone (TC) and volcanic ash (VA) 
advisories and SIGMETs within the ASIA/PAC Region and identify any deficiencies. 

 
(b) Coordinate operational issues related to the issuance of the VA and TC advisories and 

SIGMETs. 
 
c) Continually seek ways to improve the operational effectiveness of the IAVW and the 

TC advisory and warning system; 
 

d) Monitor the developments of the International Volcanic Ash Task Force (IVATF) for 
regional implementation planning of global standards and the development of 
volcanic ash contingency template for regional use 

 
Coordination with MET/ATM TF be performed by the Secretariat and Chair of the 
relevant task forces when necessary 

 
e) Provide advice to the CNS/MET Sub-group on the above issues. 

 
2. Work Programme 
  

The work to be addressed by the ASIA/PAC VA/TC Implementation Task Force includes: 
 
(a) review procedures for the issuance of VA and TC advisories and SIGMETs in the 

region and propose actions for their improvement; 
 
(b) investigate the deficiencies in the format and dissemination of the VA and TC 

advisories and SIGMETs and propose actions for their elimination; 
 
(c) investigate the need of the States for guidance and/or training related to the 

implementation of IAVW and tropical cyclone warning system; 
 
(d) follow the developments in the States related to the improvement of the VA and TC 

advisories and warnings and provide regional input on these matters to the IAVW 
Operations Group (through APANPIRG); 

 
(e) coordinate regular regional SIGMET tests; 

 
(f) assist in development and implementation of regional project on related performance 

objective; 
 
(g) develop and maintain regional volcanic ash contingency plan with consideration to 

sub-regional FIR coordination and developments from the IVATF 
 
 (h) report on its work to the CNS/MET Sub-group of APANPIRG. 

 
The work is expected to be carried out primarily by correspondence. 
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3. Composition 
 

(a) The Task Force is composed by experts from: 
 
Australia, Japan (Rapporteur), New Zealand, United Kingdom, United States, China, Tonga 
and Maldives. 
 
(b) IATA is invited to participate in the work of the Task Force. 

 
_ _ _ _ _ _ _ _ _ _ _ _ 
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TERMS OF REFERENCE OF  
THE ASIA/PAC MET/ATM TASK FORCE (PROPOSED) 

 
 
TERMS OF REFERENCE 
 

a) Evaluate the current and future requirements for MET in support of ATM (includes 
ATFM) in the ASIA/PAC Region and update Regional Air Navigation Plan accordingly 
and provide guidance material to assist States to develop MET services to meet these 
requirements. 
 

b) Assess aviation meteorological services, systems and architecture in the region and how 
they can integrate weather information into decision support tools.  

 
c) Investigate sub-regional exchange of MET information and associated agreements that 

facilitate ATM operations particularly over busy routes that overlap different FIRs. 
 

d) Develop contact information designated by States to support volcanic ash contingency 
plans for agreed upon sub regions 

 
e) Promote communication coordination between MET and ATM communities in the 

ASIA/PAC Region to enhance the level of understanding of MET requirements and 
capabilities in support of ATM. 

 
f) Report to the CNS/MET Sub-group of APANPIRG for further co-ordination through the 

ICAO Secretariat with other relevant bodies. 
 

Monitor the emerging capabilities and developments of MET and as necessary update 
regional plans for the implementation of MET services and facilities. 

 
 
MEMBERSHIP 

 
Australia (Chair), China, Hong Kong,-China, Japan, New Zealand, United States, IATA 

 
 

 
_ _ _ _ _ _ _ _ _ _ _ _ 

 
 
 
 
 
 
 
 
 
 
 
 

 




