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Introduction

• Meteorological impact 
on ATM due to

Large Scale Weather 
Deviation 

EG: typhoon, 
monsoonal rain belt

Volcanic Ash
Mt Galunggung
(1982),
Mt Pinatubo (1991),   
Mt Eyjafjallajokull
(2010)
Mt Merapi (2010),   
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Study Trips by CAAS

• Volcanic eruption of Mt. Eyjafjallajokull in Iceland led to 
closure of airspace and flight disruptions in Europe

• Study visits conducted for development of contingency 
plan

Darwin Volcanic Ash Advisory Centre (VAAC) (13 July 2010)
Atlantic Conference on Eyjafjallajokull and Aviation in Iceland 
(15-16 Sep 2010)
Meetings with UK CAA, UK NATS, London VAAC in UK (20-21 
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Sep 2010)
Visit to CFMU, Eurocontrol, Belgium (22-23 Sep2010)

Visit to Darwin VAAC
Key Learning Points
• Darwin VAAC avails ICAO Annex 3 products – Volcanic Ash 

Advisory:y
Updated at 6-hour interval 
Forecast of plume dispersion up to 18 hours ahead

• To detect volcanic eruptions, VAAC relies on 
ground reports
pilot reports
but primarily, satellite data

• Limitations monitoring and forecasting
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• Limitations monitoring and forecasting 
Monitoring: Sparse ground data, inaccessible terrain, remote sensing 
issues
Forecasting: Model initialisation
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Atlantic Conference on Eyjafjallajokull and 
Aviation in Iceland

• Attended by 350 participants from 40 countries 
Speakers were from ICAO, CANSO, IATA, Association of European 
Airlines (AEA) EUROCONTROL aviation regulators meteorologicalAirlines (AEA), EUROCONTROL, aviation regulators, meteorological 
experts, research academics, engine manufacturers, etc. 

• Subject experts and relevant authorities shared on 
Technology deployed for monitoring and forecasting
Decision-making processes
Management of the affected airspace
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Ongoing development

Atlantic Conference on Eyjafjallajokull and 
Aviation in Iceland

• The Conference noted that eruptions of Icelandic volcanoes are not 
rare

Iceland has more than 50 volcanoesIceland has more than 50 volcanoes

• Eruption of Eyjafjallajökull in April was considered modest when 
compared with past eruptions but the impact was great 

Interaction between the ash plume and glacier ice on the volcano 
leading to high degree of fragmentation of ash particles 
Prolonged ash emission
Height of ash plume up to 30,000ft
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Rapid dispersion by jet stream from west to east

• Air traffic on major air traffic routes linking Europe and North 
America and within Europe were disrupted due to widespread ash 
contamination
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Atlantic Conference on Eyjafjallajokull and 
Aviation in Iceland

Technology deployed for monitoring and forecasting

• Satellite-based (eg geostationary polar orbiters)Satellite based (eg geostationary, polar orbiters)
Widely used, adequate temporal and spatial coverage
Inherent calibration and verification issue for remote sensing
Presence of meteorological clouds

• Ground-based (eg Lidar, radar, lightning detector, dust meter etc)
In-situ measurements
Limited range
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• Airborne detection and monitoring systems (eg research aircraft, 
UAS etc)

Real time detection of presence of ash
Expensive and potentially dangerous

Atlantic Conference on Eyjafjallajokull and 
Aviation in Iceland

Decision-making processes

M A f “Z T l ” t T l bl Th h ld• Move Away from “Zero Tolerance” to a Tolerable Threshold

Zero tolerance in accordance with ICAO’s guidance to avoid all 
encounters with volcanic ash

Air traffic through European airspace reduced to “zero rate”

Tolerable threshold subsequently established by aircraft and engine 
manufacturers (predicted ash concentration of 2×10-3g/m3) led to 
resumption of flight operationsp g p

Speakers (including UK CAA) expressed support to shift decision 
making from regulators to operators
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Atlantic Conference on 
Eyjafjallajokull and 
Aviation in Iceland

Management of the affected airspace

• “No Fly” Zone (NFZ) with ash y ( )
concentrations above 2 10-3g/m3

• Intermediate zone to allow airlines whose 
manufacturers confirmed that the aircraft 
could tolerate the ash concentration levels 
to operate with certain precautionary 
measures

• Reduced closure areas
Flight operations in UK resumedFlight operations in UK resumed
Flight operations were resumed fully  
across Europe by 22 April

• During the second eruption in May 2010, 
NFZ was further reduced to areas with 
forecast ash concentration of above      
4 10-3g/m3
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Atlantic Conference on Eyjafjallajokull and 
Aviation in Iceland

Developments
• Revision to Volcanic Ash Contingency Plan for EUR and NAT• Revision to Volcanic Ash Contingency Plan for EUR and NAT 

Region in July 2010

Established tolerable threshold: Areas of High, Medium and Low 
Concentration
Incorporated Aeronautical Information Services (AIS) component: Ash 
contaminated areas promulgated as temporary Danger Areas in 
NOTAM/ASHTAM/SIGMET
Incorporated MET component: Contingency plan requires the provisionIncorporated MET component: Contingency plan requires the provision 
of modelled ash concentration chart by VAAC

10



1/13/2011

6

Study visits to UK and CFMU

• To understand the difficulties faced during the eruptions, 
decision-making process, management of the crisis and 
l l tlessons learnt

• Airspace closed due to requirement in regional volcanic 
ash contingency plan

• Available POCs facilitated the set-up communications 
links among stakeholders and agencies with varying 
expertise 

• Airspace re-opened owing to new information and 
consensus from various agencies and stakeholders
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ICAO International Volcanic Ash Task Force

Developments

• ICAO International Volcanic Ash Task Force (IVATF)
S b ICAO i A il 2010Set up by ICAO in April 2010
First convened in July 2010
Task Force agreed that establishing a tolerable ash concentration 
threshold helped in contingency planning
Defining unsafe factors for operations in volcanic ash

• Subgroup
Aircraft Operations and AirworthinessAircraft Operations and Airworthiness
Air Traffic Management and Contingency Planning
Meteorological and Natural Sciences Subgroup
International Volcanic Ash Watch Subgroup (IAVW)
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ICAO International Volcanic Ash Task Force

• One of the areas we could help IVATF as a region:

ATM and Contingency Planning SubgroupATM and Contingency Planning Subgroup
Review current plans; assist States/regions in establishing plans 
Review flight planning info dissemination 
Enhance operational information exchange mechanism 

• We could provide a contingency plan suitable for our 
region and let IVATF review to harmonise it with other 
regions
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Situation in Asia Pacific

• New ICAO Task Force (METWARN/I) formed for 
contingency planning slated to convene in April 2011

• It may take awhile before a plan is formulatedIt may take awhile before a plan is formulated
• Meanwhile, volcanoes could continue to erupt along the 

‘Ring of Fire’
• Therefore, interim coordination arrangements should be 

established for the region before contingency plan is 
established through new task force
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Proposed Interim Harmonised Regional 
Contingency Arrangements for Volcanic Ash

• To coordinate amongst ANS Providers to ensure minimum 
impact to flight operations

Identify affected areas based on information available
Circumnavigation of ash contaminated areas
Deviation from established routes
Establishment of temporary routes

• Points of Contact to be established 
POC of affected States shall be representative of relevant agencies in 
State
To keep other affected States informed of local situation

• To facilitate information exchange and decision-making at 
individual States or as a region
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CAAS CRISIS 
MANAGEMENTMANAGEMENT 

PROCESSES
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CAAS Coordination and Crisis 
Management Procedures
• Consist of a Crisis Management Group chaired by the 

DG of CAAS
• Taps the expertise from various internal and external 

agencies that consist of the following sub-groups :
Coordination
Information Management
Technical 
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CAAS Coordination and Crisis Management 
Procedures

• Mode of Communications
Telephone, e-mails, video-conferencing, live video feeds, etc

• Format of reports for volcanic ash incident
Updates on observation and forecast from Darwin VAAC
Latest NOTAM and ASHTAM
Updates from local Met Services
Highlight flights and airways affected by forecasted plumes
Updates from Singapore Air Traffic Control Centre on situation in p g p
the air

18



1/13/2011

10

Summary
• A regional contingency plan is required for this region 
• To put in place an interim regional coordination arrangements 

to handle volcanic ash incidents
• To establish a network of POCs within the region

• Benefits 
Facilitate information sharing and enhance communications
Coordinate response of the affected States
Minimise impact on aviation and resulting economic losses:
Estimates for the closure of airspace between 15 and 21 April p p
2010:

More than 100,000 flights cancelled
Airlines’ revenue losses around USD 1.7B (IATA)
313 European airports disabled
Airports’ revenue losses around USD 317M (Airports Council 
International – Europe)
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QUESTIONS?
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THANK YOU
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