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ICAO/WMO CAR/SAM ATS/MET/PILOTS 

  AND   
VOLCANIC   ASH SEMINAR 

 
 
 

(Bogotá, Colombia 12 – 16 November 2001) 
 
 

PART I – HISTORY OF THE SEMINAR 
 
1. Objective  
 
1.1 This seminar was organized by ICAO and the World Meteorological Organization (WMO) pursuant to 
Recommendations 13/8 and 13/11 of the CAR/SAM/3 RAN Meeting (Buenos Aires, Argentina 1999) to provide 
participants a forum to examine various aspects related to the exchange of meteorological information between air 
traffic services, meteorologists, search and rescue and aeronautical information services and pilots. Participants 
would also have the opportunity to examine volcanic ash issues including operational procedures and their impact 
on aviation operations, as well as training related to volcanic ash. 
 
1.2 Place and duration  
 
1.2.1 The seminar was held at the premises of the Centro de Estudios Aeronáuticos (CEA) of the Unidad 
Administrativa Especial de Aeronáutica Civil (UAEAC) of Colombia, thanks to the kind offer of the Colombian 
Institute for Hydrology, Meteorology and Environmental Studies (IDEAM) and the Civil Aviation Authority of 
Colombia.  
 
1.3 Organization and opening  
 
1.3.1 The seminar was organized jointly by the World Meteorological Organization (WMO) and ICAO, with 
the cooperation of the US National Weather Service and co-hosted by the Colombian Institute for Hydrology, 
Meteorology and environmental Studies (IDEAM) and the Civil Aviation Authority (UAEAC).  Dr. Carlos 
Castaño Uribe, Director of the IDEAM, opened the seminar and remarked on the high importance of the seminar 
for the CAR/SAM Regions. Dr. Alberto Muñoz Gómez, Technical Secretary of Unidad Administrativa Especial 
de Aeronáutica Civil (UAEAC) of Colombia, pointed out the importance of this event as a contribution to 
security, regularity and efficiency in international civil aviation.  
 
1.4 Languages  
 
1.4.1 The seminar was conducted in English and Spanish. Documentation received prior to the seminar was 
provided in both languages. Documentation received during the seminar was provided in the available language. 
The Report of the Seminar was issued in both languages.   
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1.5 Agenda 
 
1.5.1 The seminar considered the following items: 
 
Agenda Item 1: Organization of the Seminar 
 
Agenda Item 2: Air traffic services and meteorological services organizations 
 
Agenda Item 3: Meteorological information for air traffic services and search, rescue service units and 

aeronautical information services 
 
Agenda Item 4: Coordination between air traffic services units and meteorological offices and stations 
 
Agenda Item 5: Coordination between aeronautical information services and aeronautical meteorological 

services 
 
Agenda Item 6: Letters of agreement between air traffic services and meteorological services. 
 
Agenda Item 7: Available methods for the effective provision of meteorological information to air traffic 

services units. 
 
Agenda Item 8: Meteorological support to the air traffic management system including uplink/downlink of 

information to/from aircraft 
 
Agenda Item 9: Volcanic ash and its operational impact 
 
Agenda Item 10: International airways volcano watch (IAVW) 
 
Agenda Item 11: Procedures to be followed for the dissemination of information on volcanic ash  
 
Agenda Item 12: ATS procedures to avoid areas of volcanic activity/ash, including contingency 

arrangements  
 
Agenda Item 13: Training on volcanic ash  
 
Agenda Item 14: Evaluation of the seminar 
 
1.6 Participants 
 
1.6.1 The seminar was attended by 73 participants from 24 CAR/SAM States. Lecturers and moderators for 
the seminar included ICAO staff members, experts from NOAA-NESDIS, the Buenos Aires VAAC and a WMO 
Representative. 
 



iii – List of Participants     iii-1 
 

List of Participants 
 
 
ARGENTINA 
 
Gustavo Flores 
Fuerza Aérea 
Tel. 005411 51676707 
E-mail:  gflores@meteofa.mil.ar 
 
 
BARBADOS 
 
Leonard Fields 
Servicio Meteorológico 
Tel:  246 424289834 
E-mail: leonardofields@yahoo.com 
 
 
BELIZE 
 
Dennis Gonguez 
Servicio Meteorología 
Tel:  501 - 252054/252011 
E-mail:  osone@bh.net 
 
 
BOLIVIA 
 
Aníbal Castro 
Jefe División Meteorología 
Administración de Aeropuertos y Servicios 
Auxiliares a la Navegación Aérea – AASANA 
Casilla 4382, La Paz, Bolivia 
Tel:  (5912) 810022 
Fax:  (5912) 810022 
 
 
CAYMAN ISLANDS 
 
John Tibbetts 
Aviación Civil 
Tel.  345 9412504  9455113 
E-mail:  john_tibbetts@hotmail.com 
 
 
 
 

COLOMBIA 
 
Emel Enrique Vega 
Universidad Nal. 
Tel.  (571) 26316196 
E-mail:  vegarod@ciencias.unal.edu.co 
 
 
Jorge Enrique Mora 
Ejerc. Nal. 
 
 
Humberto González 
SOCOLMET 
Tel:  (571) 6356223/6356019 
E-mail:  beto@ideam.gov.co 

 
Germán Llano 
DGPAD 
Tel:  (571) 3649090  Ext. 9735 
E-mail:  Programas@dgpad.gov.co 
 
 
Carlos Castaño Uribe 
IDEAM 
Diagonal 97 No. 17-60, Piso 7 
Tel:   033  3331158 
 
 
Germán Horacio Bernal 
IDEAM 
Tel:  517  4135403 
E-mail:  gerber60749@latinmail.com 
 
 
José Daniel Pabón 
IDEAM 
Diagonal 97 No. 17-60 
Piso 7 
Tel:  (571) 6356045     6354810 
E-mail:  jdpabonc@ideam.gov.co 



iii-2 iii – List of Participants 
 

 
Blanca Nelly Valencia 
IDEAM 
 
 
Gloria Edith Triana 
IDEAM 
 
 
Esperanza Molano 
IDEAM 
 
 
Jorge Zea Mazo 
IDEAM 
Meteorología 
Tel:  (571) 6356045 / 4354810 
E-mail:  jorgezea@ideam.gov.co 
 
 
Gloria Esperanza León 
IDEAM 
 
 
María Teresa Martínez 
IDEAM 
 
Franklyn Ruiz 
IDEAM 
 
 
Hugo Cárdenas C. 
IDEAM 
Tel:  (571) 6354842 
E-mail:  hugcard@ideam.gov.co 
 
 
Mario Rodríguez 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel:  (571)  4139436 
E-mail:  aeronvgn@aerocivil.gov.co 
 
Edgar Leiva Fernández 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel:  (571) 2663001 

 
Alberto Muñoz Gómez 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
 
 
Luis Germán Páez 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.:  (571) 4138228  4139491 
E-mail:  lpaez@aerocivil.gov.co 
 
 
Oscar Armando Bravo 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.  (571) 6803958 
E-mail:  obravo@aerovcivil.gov.co 
 
 
Gerardo Delgado 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel:  (571) 4139380 
E-mail:  gdelgado@aerocivil.gov.co 
 
 
Angel Antonio Tafur 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.  (571) 6745080 
 
 
John Jairo Cárdenas 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel. (571) 4139578 
E-mail:  jcardena@aerocivil.gov.co 
 
 
Mario Unigarro 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel. (571) 4138009 
E-mail:  munigarr@aerocivil.gov.co 
 
 



iii – List of Participants     iii-3 
 

Jaime Mayorga 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel. (571) 7156474 
 
 
Oscar Bermúdez 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel. (571) 2663030  4135388  
E-mail:  obermud@aerocivil.gov.co 
 
 
 
Richard Hernán Barrera 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel. (571) 2663167 
E-mail:  
RichardHernanBarreraLombana@aerocivil.gov.co 
 
 
Francisco Puerto 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel. (571) 2663001 
 
 
Régulo  Martínez Aleman 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.  (571) 2662528 
E-mail:  remartin@aerocivil.gov.co 
 
 
Carlos Espinosa 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.  (571) 4138761 
E-mail:  cespin1@attglobel.net 
 
Esperanza Castro 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.  (571) 2663030 
E-mail:  Ecastro@aerocivil.gov.co 
 

 
Carlos A. Delgadillo 
Unidad Administrativa Especial de Aeronáutica 
Civil - UAEAC 
Tel.:  (571) 2525380 
 
 
José Eduardo Romero 
Intercontinental de Aviación 
 
 
Pedro Sarmiento 
Intercontinental de Aviación 
Tel.  (571) 2212552 
 
 
Orlando Espinosa 
Intercontinental de Aviación 
Tel.  (571) 4139700  Ext. 236 
E-mail:  orlando1_co@yahoo.com 
 
 
Jorge Luis Cardona 
Intercontinental de Aviación 
Tel. (571) 4139700  Ext. 265 
E-mail:  jolucana@yahoo.com 
 
 
COSTA RICA 
 
Carlos Manuel Paniagua 
Instituto Meteorológico Nal. 
Tel.  2225616   4412398 
E-mail:  camuel267@yahoo.com 
 
 
 
DOMINICAN REPUBLIC 
 
Dionisio Cordero 
Of Meteorología 
Tel.  809  5490256   5490256 
E-mail:  dicorto@hotmail.com 
 
 
 



iii-4 iii – List of Participants 
 

EL SALVADOR 
 
Ricardo Zimmermann 
Servicio Meteorológico 
Tel. (503) 2944750/2944750 
E-mail:  hidrometeoro@salnet.net 
    rzimmermann@latinmail.com 
 
 
ECUADOR 
 
Fausto César Mancero 
Dirección de Aviación Civil 
Tel.  2392712   2283748 
 
 
Amparo Quintana 
Dirección de Aviación Civil 
Tel.  (5934) 2285661    
E-mail:  amparo_quintana@hotmail.com 
 
 
Ana Maria Bucheli 
Dirección de Aviación Civil 
Tel. 2  922895   922897 
E-mail:  ambucheli@punto.net 
 
 
Pedro Plazas 
Dirección de Aviación Civil 
Tel. 282851 
 
 
FRENCH GUIANA 
 
Philippe Livenais 
Centro Meteorológico 
Tel.  594 353530   356285 
E-mail:  ph.livenais@meteo.fr 
 
 
GUATEMALA 
 
César George Roldán 
INSIVUMEH 
Tel.  502  3394849 
E-mail:  grca2000@mixmail.com 

HONDURAS 
 
Herson Sierra 
Servicio Meteorológico 
Tel. 504  2460514  2338075 
E-mail:  hhsierras@latinmail.com 
 
 
JAMAICA 
 
Evan Thompson 
Serv. Meteorológico 
Tel.  876 9293695   9608985 
E-mail:  metservice.wbh@jamweb.net 
 
MEXICO 
 
Martín Ibarra Ochoa 
Serv. Meteorológico 
Tel.  56268799   56268695 
E-mail:  mibarra@gsmn.cna.gob.mx 
 
 
NETHERLANDS ANTILLES/ARUBA 
 
Alfredo Rufino Capello 
Servicio Meteorológico 
Tel. (5999) 7375633 
E-mail:  fcapello@cura.net 
 
 
NICARAGUA 
 
Sandra Toval 
INETER 
Tel.  2333408   2331610 
E-mail:  satov@starmedia.com 
 
 
PANAMA 
 
Celestino Lamboglia 
Dirección de Aeronáutica Civil 
Tel.  2383269   2384678 
E-mail:  meteortoc@hotmail.com 



iii – List of Participants     iii-5 
 

 
PARAGUAY 
 
Oscar Hugo Rodríguez 
DINAC 
Tel.  021  646110   646095 
E-mail:  oscarrosal@yahoo.com 
 
 
PERU 
 
Pablo César Romo L. 
Fuerza Aérea 
Tel.  (511) 6210248 
E-mail:  dirma@com.pe 
 
 
TRINIDAD AND TOBAGO 
 
Emmanuel Moolchan 
Servicio Meteorológico 
Tel.  1-868-6695465 
E-mail:  e_moolchan@hotmail.com 
 
 
UNITED STATES 
 
Grace Swanson 
NOAA-NESDIS 
Tel.  1-301-7638444   7638333 
E-mail:  grace.swanson@noaa.gov 
 
URUGUAY 
 
Beatriz Lesa 
Dirección Nacional Meteorológica 
Tel.  6822210  6040243 
E-mail:  belesa2000@yahoo.com.uy 
 
 
VENEZUELA 
 
Yaneth Dávila 
DAC 
Tel.  58212 5092256 
 
 

 
José Ramón Pacheco 
AIS 
Tel.  58212 5092245 
 
WMO 
 
Nouhou Tata Diallo 
Tel.  4122-7308283 
E-mail:  ntdiallo@www.wmo.cb 
 
ICAO 
 
Aníbal Saraiva 
Regional Officer, Aeronautical Meteorology 
ICAO North American, Central American and the 
Caribbean Office 
Av. Presidente Masaryk 29, 3rd. Floor 
Col. Chapultepec Morales 
11570 México, DF, México 
Tel.  525-2503211 
Fax:  525-2032757 
E-mail:  icao_nacc@mexico.icao.int 
 
Nohora Silvia Arias 
Regional Officer, Aeronautical Meteorology 
ICAO South American Office 
P.O. Box 4127, Lima 100, Peru 
Tel.  5114-5751646 
Fax:  5114-5750974 
E-mail:  na@lima.icao.int 
 
Raúl Romero 
MET Technical Officer 
ICAO Montreal 
999 University Street, Montreal, Quebec 
Canada H3C 5H7 
Tel.:  001 514 9548219 
E-mail:  rromero@icao.int 
 
Roberto Cardoso 
Regional Officer, Safety Oversight 
ICAO South American Office 
P.O. Box 4127, Lima 100, Peru 
Tel.  5114-5751646 
Fax:  5114-5750974 
E-mail:  rc@lima.icao.int 



iii-6 iii – List of Participants 
 

 
Alberto Antonio Orero 
Regional Officer, Air Traffic Management 
ICAO South American Office 
P.O. Box 4127, Lima 100, Peru 
Tel.  5114-5751646 
Fax:  5114-5750974 
E-mail:  ao@lima.icao.int 
 



 Report on Agenda Items 1-1 
 
 
PART II – REPORT OF THE SEMINAR 
 
 
2.1  The information provided below is the executive summary of the subjects dealt with 
during the seminar. 
 
Agenda Item 2: Air traffic services and meteorological services organizations 
 
2.2.1  The seminar noted that the increasing tendency to centralization of meteorological 
services for international air navigation is causing changes in the way such services are provided to users, 
particularly, in the automation of meteorological services provision and the international airways volcano 
watch. 
 
2.2.2  Likewise, it was recalled that although the ATS/MET reporting points concept would not 
be applicable to automatic air-reporting through air-ground data link, during some years many aircraft 
will not have data link equipment and will continue issuing ATS/MET air-reports by means of oral 
communications during the en-route flight phase. In view that the transition to aircraft with data link 
capacity will be gradual, planning and implementation in the CAR/SAM Regions will have to consider 
the two ways of air-reporting and States should make continuous emphasis in the implementation of 
existing air reporting procedures, while gradual implementation of air reporting through automated data 
link is coordinated. 
  
2.2.3  Based on presentations made by participants during the seminar, the following aspects 
were emphasized: 
 

a) The increasing tendency for ATS staff to make meteorological observations in place of 
trained meteorologists and the briefing of pilots by flight dispatchers in place of duly trained 
forecasters were highlighted as practices that could have negative impacts on flight safety. It 
was suggested that the issue of ATS staff making observations should be dealt with in the 
Letter of Agreement between the ATS and meteorological authorities. Regarding the briefing 
of pilots by flight dispatchers, it was pointed out that the responsibility of MET is to ensure 
that flight documentation is prepared and available in accordance with ICAO / WMO 
provisions. The user of the information has ultimate responsibility to collect the information 
and use it as the user sees fit; 

 
b) the increasing lack of contacts between pilots and duly trained meteorologists for consultation 

and briefing purposes was noted with regret.  It was explained however that this could be due 
to difficulties of pilots to reach the aeronautical meteorological offices particularly at large 
airports.  Furthermore, because of existing dedicated means of communication set up in some 
instances by meteorological service providers themselves, pilots do not see the need to be 
physically present at meteorological offices; and 

 
c) the priority given to aeronautical meteorology in some WMO Member/ICAO Contracting 

States is not adequate.  This is reflected by the lack of equipment at aeronautical 
meteorological offices as well as the insufficient number of qualified personnel.  In this 
regard, it was suggested that appropriate priority be given to the implementation of 
aeronautical MET services as an essential air navigation service, in accordance with 
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Conclusion 14/44 formulated by the CAR/SAM/2 RAN Meeting and Recommendation 13/8 
by the CAR/SAM/3 RAN Meeting. 

 
Agenda Item 3: Meteorological information for air traffic services and search, rescue 

services units and aeronautical information services 
 
2.3.1  It was noted that the considerable volume of meteorological information and services 
required by ATS units to efficiently achieve their objectives has been included in the specifications to be 
provided to international air navigation by meteorological services, explaining the way in which 
meteorological information necessary for the development of their functions should be provided to 
operators, flight crew members, ATS units, search and rescue services centers, airports administrations 
and other entities interested in international air navigation activities. 
  
2.3.2       In order that ATS units reach their objectives, they need a great volume of meteorological 
information and services.  The meteorological data required by ATS units to develop their functions has 
increased in volume and complexity during the last years.  With the utilization of oral communications 
(HF and VHF) and the recent implementation of data link communications, ATS units have become an 
important means of transmission for meteorological data to aircraft.  Even in cases when information is 
radio-broadcasted to aircraft, ATS units are generally responsible for some transmissions [ej., ordinary 
broadcasting of meteorological information for in flight aircraft (VOLMET broadcasting), broadcasting 
for automated terminal information service (ATIS), etc.] as well as for the reception through air-reports 
(AIREP) of meteorological information originated by aircraft.  The last are very important due to the 
occurrence of certain meteorological phenomena such as turbulence, freezing and low-level wind shear, 
which can be only diagnosed and confirmed through this way. 
 
Item 4:  Coordination between air traffic services units and meteorological offices and 

stations  
 
2.4.1  Agenda item 3 of the seminar noted how intricately inter-twined the air traffic and 
meteorological authorities are in the provision of services to air navigation.  In many cases the air traffic 
services unit and the meteorological offices and stations are at the same aerodrome and serve the same 
aircraft, air routes and/or areas. Moreover, ATS units are the only interface between MET and the pilot 
and, as such, play a critical role in the provision of information to aircraft.  To achieve the best service for 
aviation, close co-ordination of these efforts is necessary and continued consultation and coordination 
between these units, offices and stations at the local level is important for an efficient exchange of 
information.  
 
2.4.2  In order to supplement the guidance regarding coordination between ATS units and 
meteorological offices and stations continuous liaison should be maintained between the meteorological 
authority and AIS offices and units in each State. As the result of such liaison, the meteorological 
authority submits directly, or through its meteorological offices and/or aeronautical meteorological 
stations, to the AIS units concerned, certain information to be included in the Integrated Aeronautical 
Information Package (IAIP) of the State concerned. The AIS authority designated by the State concerned 
to collect all elements of the IAIP, the international NOTAM/ASHTAM office and the aerodrome 
aeronautical information service units should be supplied with the necessary information as agreed by the 
meteorological and AIS authorities concerned. 
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Agenda Item 5: Coordination between aeronautical information services units and 

meteorological offices and stations 
 
2.5.1  General information on the meteorological service provided to aeronautical users in a 
State, including the ATS authorities and their operational units, is promulgated through the aeronautical 
information service (AIS). Changes in the provision of the service, changes in meteorological procedures 
and even new information concerning significant weather impact on flight operations are notified to 
aeronautical users through the AIS. Likewise, certain information e.g. concerning the occurrence of 
volcanic activity hazardous to flight operations is obtained and disseminated to the users concerned and to 
aircraft in flight in coordination between meteorological watch offices and aeronautical meteorological 
stations, ATS and AIS units. 
 
2.5.2  In some regions, provisions have recently been developed and are being implemented for 
the harmonized access by pilots and operators to aeronautical information services and to meteorological 
information to be used in pre-flight planning in various ATS/MET automated self-briefing and flight 
documentation facilities. Relevant provisions have been incorporated in Annex 3, 9.9. These provisions 
were further developed and included in Amendment 72 to Annex 3, which became applicable in 
November 2001.  Further implementation of the provisions of day -to-day operations of relevant facilities 
for the harmonized access to AIS and MET information will also require coordination between the AIS 
and MET authorities and their personnel. 
 
2.5.3 During discussions on co-ordination among all air navigation service stakeholders, it 
became clear that training on all co-ordination aspects needed to be intensified in various countries to 
ensure a better understanding of the objectives and functions of ATS, MET, AIS, Search and Rescue and 
Pilots.  It was pointed out that although good quality meteorological service to aviation was available in 
the two Regions, aviation safety would only be ensured if each air navigation entity is fully aware of its 
functions and the procedures put in place to ensure an orderly and timely delivery of services.  In this 
regard, the following suggestions were made by the seminar: 
 

a) the need to implement GREPECAS/10 Conclusion 10/39 to set up an ICAO/WMO 
pilot project for the training of aeronautical meteorological staff that could include 
co-ordination aspects; 

 
b) the need to give high priority to the timely availability of AIREP that contribute to 

the valuable data base used to run NWP model and special AIREPS to 
meteorological watch offices to provide vital information for the issuance of 
SIGMET were highlighted; 

 
c) the importance to note different meaning of "tropical cyclone surveillance" for 

aviation and for other users in the Caribbean Region was highlighted during the 
seminar; and 

 
d) the use of the new Edition of the Manual on Co-ordination between ATS/AIS and 

Aeronautical Meteorological Services (Doc 9377) to make relevant authorities in a 
number of WMO Members/ICAO Contracting States aware of the need to 
implement such co-ordination; 
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Agenda Item 6: Letters of agreement between air traffic services and meteorological services 
 
2.6.1  The letter of agreement should, from the outset, provide the objective of establishing the 
directives for the necessary co-ordination between air traffic units and aeronautical meteorological offices 
and stations, in order to ensure the provision of meteorological services necessary for national and 
international air navigation.  The agreement should also specify the responsibility of air traffic services 
units in relation to the transmission of air-reports and other meteorological information obtained from  
aircraft in flight. 
 
2.6.2  When, for special or unforeseen reasons, a significant change in the co-ordination 
between the parties involved or services mentioned in the letter of agreement becomes necessary, the 
respective authorities, through mutual agreement, may effect temporary changes or amendments, 
provided that these changes are seen not to last for a long time; normally not more than 60 days. 
Permanent revisions of the letter of agreement should be made in writing by the authorities that sign and 
approve this agreement, which should state in clear terms the responsibilities of both authorities. 
 
2.6.3  In order to achieve good implementation of the services promulgated in the letter of 
agreement, it is necessary that meteorological and air traffic services personnel have a clear understanding 
of each other’s responsibilities.  Courses or on-the-job training for the personnel should be periodically 
organized with the objective of familiarizing the personnel with the activities performed by both services.  
Periods and dates for these courses should be agreed in accordance with criteria developed by the 
authorities. 
 
2.6.4  The authorities were requested to put in place a letter of agreement that would clearly and 
unambiguously delineate the services and responsibilities of each authority.  This is important not only 
for improving services provided in day to day operations but also for use in the case of an incident or 
accident where legal aspects may be involved.  A sample letter of agreement for ATS MET, SAR and AIS 
co-ordination was proposed to participants that should be adapted to specific conditions in each WMO 
Member/ICAO Contracting State. 
 
Agenda Item 7: Available methods for the effective provision of meteorological information 

to air traffic services units 
 
2.7.1  The inclusion by States of detailed information on meteorological data provision to air 
traffic services in their AIPs or other publications, in order to give all interested bodies a clear idea of 
meteorological services and air traffic management systems, facilitates the coordination and efficient 
provision of air navigation services.  Likewise, due note was taken that the ATS/AIS/MET Manual (Doc 
9377) includes an illustration of the methods used by some States for the efficient provision of 
meteorological information to air traffic services units.  
 
2.7.2  Likewise, during the seminar, participants made presentations on this subject, which 
contributed to the exchange of views. 
 
 
Agenda Item 8: Meteorological support to the air traffic management system including 

uplink/downlink of information to/from aircraft 
 
2.8.1  Development of new communications, navigation and surveillance (CNS) technologies to 
be applied to both the ATS system and aircraft will facilitate a substantial improvement and extension of 
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ATS currently provided to aircraft operators. This process will, no doubt, require additional 
meteorological support to ATS and affect the coordination between the ATS authorities and the 
meteorological authorities and their respective operational units.  
 
2.8.2  Since the progress which has been made in planning for the new air traffic management 
(ATM) system does not yet provide for a detailed analysis and guidance regarding the coordination 
between individual elements and units of the new ATM system and meteorological offices and 
aeronautical meteorological stations, material was presented to describe trends in the provision of 
meteorological service to international air navigation including ATS and, in the context of these trends, to 
outline the envisaged meteorological support to the new ATM system. 
 
2.8.3 The need was highlighted to keep authorities informed about the implementation of the 
CNS/ATM in the near future to enable them to be prepared to take appropriate steps.  In this regard, it 
was suggested that high priority should be given to telecommunication and co-ordination aspects of 
CNS/ATM to address current ATS weaknesses;  
 
 
 
Agenda Item 9: Volcanic ash and its operational impact 
 

 
2.9.1  The Seminar noted that during the last 30 years, more than 90 commercial aircraft 
propelled by jet engines have been damaged as a result of volcanic ash encounters in their flight paths and 
that most plinian-type explosive volcanic eruptions throw volcanic ash upwards, even surpassing the 
cruise levels of international transport aircraft.   Likewise, it was clear that volcanic eruptions with 
classification lower than plinian cannot be set aside, because the ash columns they produce can also reach 
the aircraft cruise levels and, if the volcano is located next to approach and take-of paths, it could occur 
that weaker columns may affect aircraft taking-off from or descending to aerodromes. 

 
2.9.2  The increased availability of information provided by satellites and the facility to 
transform such information in data useful to operators, has allowed the reduction of volcanic ash 
encounters in the airspace of aircraft routes.  Nevertheless, a better coordination and cooperation among 
air operations staff and a close communication between them and the organizations responsible of 
observations on active volcanoes, would help to improve even more the current situation, since potential 
risk of a volcanic ash encounter still remains, considering that vulcanologists foresee the occurrence of 50 
to 60 volcanic eruptions per year worldwide. 
 
2.9.3 The volcanic ash operational impacts were discussed including volcanic ash effects on 
aircraft entering an ash plume as well as steps to be taken by pilots in case of volcanic ash encounters.  
Information was given on substantial financial losses incurred in particular for repairing damaged aircraft 
and losses resulting from airport closures and for cleaning affected airports premises.   In this regard, a 
suggestion was made by one participant for ICAO to provide statistical information on the impacts of 
volcanic ash for international air navigation thought to be useful information to have.   
 
 
Agenda Item 10: International airways volcano watch (IAVW) 
 
2.10.1  A presentation was made on the ICAO International Airways Volcano Watch (IAVW).   
The presentation highlighted both the observing part dealing with the detection of volcanic eruptions and 
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volcanic ash and the warning part related to the issuance of volcanic ash advisory information in message 
and graphical format.  It was pointed out that, with regard to warnings, the issuance of long term 
NOTAMs/ASHTAMs prior to an eruption by some authorities and unnecessary delay in the cancellation 
of NOTAMs/ASHTAMs were reported to causing difficulties for operators by denying airspace to aircraft 
for extended periods. A number of problems that remained to be addressed were highlighted which 
included: 
 

a) The lack of sufficient and reliable and timely notification of volcanic eruptions.  In 
this regard, the seminar was informed that ICAO was investigating the possibility to 
having real-time access to the infrasonic volcanic ash signatures from the 
Comprehensive Nuclear-Test-Ban Treaty Organization infrasonic network used to 
support the Comprehensive Test Ban treaty;      

 
b) communications difficulties between observing sources and ACCs, VAACs and 

meteorological watch offices; 
 
c) cancellation of NOTAMs/ASHTAMs, long term NOTAMS/ASHTAMs for pre-

eruption of volcanoes;  
 

d) extension of the coverage of VAAC to support "free flight" or "dynamic routing" 
 

e) lack of winds height data in some States where there are active volcanoes.  
 
The presentation also highlighted the contents of the Manual on Volcanic Ash, Radioactive Material and 
Toxic Chemical Clouds (Doc 9691) and the Handbook on the International Airways Volcano Watch 
(IAVW) – Operational Procedures and Contact List (Doc 9766). 
  
Agenda Item 11: Procedures to be followed for the dissemination of information on volcanic 

ash 
 
2.11.1 Issues related to volcanic ash forecast from atmospheric transport and dispersion model 
were discussed including difficulties for the initial detection of the volcano eruption, current uncertainties 
such as meteorological forecasts, volcanic ash column top height, particle size and distribution and ash 
boundary distribution.  
 
2.11.2 Noting that there were some discrepancies in the use of alert color codes for volcanic 
ash warning in some WMO Member/ICAO Contracting States, a suggestion was made that co-ordination 
through ICAO was needed.  It was pointed out that these discrepancies resulted from local agreements 
established to alert local authorities and that ICAO had alert color provisions only for warning aviation 
users. Although it was recognized that it would be difficult to convince local authorities and scientists to 
use a single worldwide color code, the effort is worth trying to have a single agreed alert color code.  In 
this regard, it was suggested to use the color code for level of alert referred in the guidance for the 
completion of the ASHTAM format, appearing in ICAO Annex 15, Appendix 3. 
 
2.11.3 Examples of graphic display of volcanic ash forecast, WEB sites for accessing volcanic 
ash information and current activities being carried out by the Washington VAAC. Graphics of volcanic 
ash eruptions by a number of active volcanoes in the Caribbean, Central and South America were shown 
as well as current techniques for the monitoring and detection of volcanic ash using ground and space 
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based technologies were discussed.  The seminar noted with regret that the split window technique 
currently on board GOES satellite would not be available on next generation GOES satellites. 
 
Agenda Item 12: ATS procedures to avoid areas of volcanic activity/ash, including 

contingency arrangements 
 
2.12.1  The need for follow-up on action to be taken by an ACC in the event of a volcanic 
eruption and for effective co-ordination between ACC/FIC/NOF was emphasized and meteorological 
watch offices was reported, "to be a two-way street fundamental to the entire SIGMET system".  It was 
said to be "specially critical for the International Airways Volcano Watch (IAVW), which is unique in 
that it requires the issuance of both NOTAM/ASHTAM and SIGMETs for weather phenomena".  The 
need to keep updated information from contact points including VAACs, and updated WMO abbreviated 
headers in the the IAVW Handbook (Doc 9766) to facilitate the transmission of NOTAMS and 
ASHTAMS was particularly highlighted by the lecturers. 

 
Agenda Item 13: Training on volcanic ash 
 
2.13.1  The seminar was aware that information on operational procedures for dissemination of 
information on volcanic eruptions and volcanic ash clouds, does not achieve its objective, if it is not 
known by all involved.  In order to avoid the negative impact of volcanic ash on air operations proper 
coordination is necessary. 
 
2.13.2  Participants were encouraged to disseminate in their States the information received 
during the seminar, through workshops organized at national level, involving ATS/MET/AIS personnel, 
as well as pilots. 
 
Agenda Item 14: Evaluation of the seminar 
 
2.14.1  As suggested by the WMO Representative in his welcoming address, most participants 
indicated that, upon return to their home country, they would pass on the knowledge gained at this 
seminar to their colleagues and that a Letter of Agreement for co-ordination between all air navigation 
stakeholders would be either updated or developed.  Evaluation of the seminar indicated that over 92 % of 
participants were of the view that the objective of the training "was fully met". 
 
 


