
 

（9 页） 
C1401200 

 
国际民用航空组织 

 

世界气象组织 
MET/14-WP/16 
CAeM-15/Doc.16 
16/4/14 

气象（MET）专业会议 
（2014年） 

航空气象学委员会 
第十五次届会 

 

2014年7月7日至18日，蒙特利尔 

议程项目 2：通过加强气象服务的提供工作，提高国际空中航行的安全和效率 
2.2：加强集成气象情报，以支持自 2018 年起的战略、战术前和战术运行决策 

（包括航空系统组块升级的 B1-AMET 模块） 

简化航空气象信息的提供和相关全球系统的管理 

（由新西兰和澳大利亚提交） 

摘要 

本文件讨论了简化气象产品制作做法的必要性和对于此种产品

制作做法的管理与监督，以便能在气象和相关领域的技术能力日益

发展的情况下，更好地满足用户不断变化的安全与效率需要。会议

的行动在第 4 段。 

1. 引言 

1.1   国际航空已成为成本高昂、需求波动而递增、回报递减且变化迅速的业务模式之一。航空公

司和用户代表的呼声越来越高，他们需要获得更好和无缝隙的气象信息，并通过更具成效和效率的制

作与分发系统来提供。 

1.2   迄今为止，国际航空气象信息的供应仍然与国家的领土利益紧密关联。某些气象信息一直存

在着质量、一致性、是否方便携带及是否可提供的问题，与此同时，这种历史上的关联性还给国际航

空带来了不必要的巨大费用。 

1.3   本文件讨论了通过一种替代性的地区和全球性架构，为国际民用航空提供气象服务的可能性。

预期此种做法能产生好得多的经济和效率成果，同时仍能符合 1944 年的《国际民用航空公约》(芝加

哥公约)的基本目标。 

1.4   为达到这一目的，认识到管理此种变革的任何做法都必须以成果为重点，且不得受到历史做

法的阻碍。工作将涉及对所需要的气象系统的管理、治理和供资进行严格评估，以促成所要求的

技术进步。本文件附录提供了关于这些问题的一系列背景和历史资料。 
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2. 讨论 

2.1   人们强烈要求不断发展航空气象服务。这项工作是一个至关重要的部分，以维持国际民用航

空系统所必需的完好性与对这一系统的信心。工作的具体目标，是通过高效地交付航空服务来实现飞

行安全和经济效益。 

2.2   实现气象和相关领域的技术进步需要付出代价。一般而言，只有更为发达的国家才有能力利

用此种进步。这意味着，发达国家和较不发达国家气象能力之间的差距会越来越大。 

2.3   国际航空活动持续的总体发展和所产生的经济价值，意味着这一系统之内安全和服务失灵的

风险也会相应增加。在这些风险之中，至少有些会包含与气象问题相关的组成部分。气象仍然是国际

航空系统总体健康的一个重要方面。 

2.4   不同国家气象组织机构能力的差异，将给国际航空带来进一步的复杂性。此种差异可能随着

时间的推移而恶化升级，对于前后一致和相互关联的全球气象合作与协作不利。这不符合国家的利益

或国际航空安全的需要。 

2.5  《芝加哥公约》第二十八条和第七十七条列出了广泛的潜在范围，由各国单个或与其他国家结

成伙伴关系来履行其气象义务。但是，鲜见有国家的气象供资模式，包括发达国家，具有充分的灵活

性来应对需求波动、技术和迅速变化的资本投资的需要 1。 

2.6   鉴于航空公司行业的边际盈利能力，预期这一行业可能在所有活动中寻找节省和效率就不无

道理。在燃料、设备和人力资源等大宗开支项目上的小幅费用增长会影响利润，在气象信息等空中航

行服务方面的费用与效率的改变，也会对盈利能力产生重大影响。这可能导致减少或取消对于有些国

家而言具有经济和战略重要意义的服务。 

2.7   现在已是时候，由航空气象界通过国际民用航空组织（ICAO）和世界气象组织（WMO）的

机制，来重新评估国际气象服务的总体提供问题，以期提高能力与成效，并降低各国在当地、地区和

全球层面上的费用。 

2.8   在力求提高效率和能力时，鉴于新技术所提高的能力和不断变化的法律与政治形势，国际航

空气象界必须处理工作重复与地理范围等重大问题。 

2.9    建议通过认真的分析，来界定一个经济与运行上最优的全球气象机制。此种做法的现行样例，

就是实施了世界区域预报系统（WAFS）和运作了两个全球性的世界区域预报中心（WAFCs）。 

2.10   其他气象信息也可采用更为以地区或全球为基础的方式加以提供。火山灰和热带气旋信息，

已经分别通过火山灰咨询中心（VAAC）和热带气旋咨询中心（TCAC）在地区基础上提供。空间天气

和放射性危害信息也可在地区或全球的基础上提供。特定危险天气现象（目前通过 SIGMET 提供）同

样可通过更具效率的地区化做法提供。 

                                                      
1 尽管如此，还是存在一些有意思的样例。例如，欧洲共同体航空气象服务的供资，就是通过欧洲空中航行安全机构

（Eurocontrol）的中央化机制完成的，以收集和偿还包括航空气象在内的空中航行服务的资金。 
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2.11   提供实时、高清晰度和低空天气观测与预报（即 METAR、TAF、TREND、AD WARN、WS 
WARN）的核心责任继续得以履行的最佳办法，在有些地方是可通过国家管理的系统，在其他地区则

可是通过地区化的管理和组织。有些国家难以承担履行其现有气象责任的费用，将预报服务转移至地

区中心，则能获得资源以更好地履行获取核心数据、气象讲解和有限的观测责任。但是，这不一定意

味着必须为这些工作供资的只能是国家，因为其他更为公平的供资模式也是可能的。 

2.12   实时新的以地区为基础的全球气象产品制作机制，将极大地降低现行信息分发系统的复杂程

度和对于这一系统的需求（即通过国家航空信息服务（AIS）、地区 OPMET 数据库（RODBs）和地区

间 OPMET 门户（IROG））。同时，这还能更好地促成从航空固定电信网络（AFTN）向新的 ATS 电

文处理系统（AMHS）的过渡。迈向全系统信息管理（SWIM）和以数据为中心的产品环境的工作也可

能会更为直接和全面。 

2.13   认识到上述系统责任的转移，会对某些火山灰咨询中心、热带气旋咨询中心和世界区域预报

中心、以及潜在的地区中心所在国带来新的和更多的费用。很明显，在进行上述变革的同时，需要制

定和实施一个全球或至少是地区性的方法，以为这些运作供资。 

2.14   必须开展大量工作，以确定供资模式并进行联合的监督与治理。可能的方式之一，是最好将

各地区中心建成有关地区之内各国的国际联合会，各国拥有同等份额的供资责任。可以通过由第三方

国际机构运作的全球征收系统来实现供资，使地区中心仍作为东道国之内的一个正式实体。 

2.15   将任何现有国家气象义务地区化的举措，均将要求制定职权范围或章程，以确保国家空域的

主权得到保护，但同时认识到天气本身是全球性的。 

3. 结论 

3.1   在气象和相关领域的技术能力与容量日益发展的情况下，迫切需要简化气象产品的制作流程。 

3.2   需要国际民航组织、世界气象组织、各成员国、国际航空运输协会（IATA）和其他代表组织

立即开展工作，以确定新的以地区为中心的全球系统是否具有功效，以便为国际航空提供高效和供资

充分的气象信息。按照这一做法，需要认真管理对于全球航空气象系统所商定的变革以及此种系统的

供资。 

3.3   因此，立即评估对于国际航空气象系统的管理与治理监督，清楚地查明必要的变革和迅速地

实施这些变革至关重要。 

3.4    请会议拟定以下建议： 

建议 2/x — 提供气象信息的未来全球做法 

为了支持国际民航组织的总体安全和效率目标，一个适当的国际民航组织专家小组应开展以

下工作： 

a) 对提供国际航空气象信息的全球做法的各个选项进行详细分析与评估； 
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b) 完成上述 a）中所述的分析后，就最优的一个或多个选项做出建议；和 

c) 制定涵盖技术、费用、供资、管理和治理考虑的详细变革提案。 

注：国际民航组织应确保在其可能查明的任何其他替代方法中，要充分论及一个地区

化的产品制作做法。 

4. 会议的行动 

4.1 请会议： 

a) 注意到本文件的内容；和 

b) 考虑通过提交会议审议的建议草案。 

— — — — — — — — 
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APPENDIX 
 

1. STATE PERSPECTIVES 

1.1. Civil aviation cannot be carried out in any part of the globe safely or efficiently without 
good meteorological information on actual and forecast conditions for departure, destination and in-flight 
operations. This has been recognised by aircraft operators and governments since early last century. The 
perspective is fundamental. 

1.2. States have co-operated and shared meteorological information for this purpose for more 
than 80 years and have formalised requirements and expectations in international conventions and local 
legislation. All Contracting States have agreed to their international responsibilities to ensure that systems 
are in place for the provision of the highest possible quality of aeronautical meteorological information. 

1.3. State’s meteorological responsibilities often extend well beyond sovereign territory and 
they have clear obligations to the global meteorological system. This is very significant in these times of 
internationalisation of aviation business and operations at all levels. 

2. THE CHICAGO CONVENTION 

2.1. In 1944, States signed the Conventional on International Civil Aviation (Chicago 
Convention). The preamble set out that “certain principles and arrangements in order that international 
civil aviation may be developed in a safe and orderly manner and that international air transport services 
may be established on the basis of equality of opportunity and operated soundly and economically”. 

2.2. Article 28 of the Chicago Convention, Air Navigation Facilities and Standard Systems set 
out, inter alia, that each contracting State undertakes, so far as it may find practicable, to: 

…Provide, in its territory, airports, radio services, meteorological services and other air navigation 
facilities to facilitate international air navigation, in accordance with the standards and practices 
recommended or established from time to time, pursuant to this Convention... 

2.3. Article 77 of the Chicago Convention, Joint Operating Organizations and Pooled Services, 
sets out that joint operating organizations are permitted and: 

…Nothing in this Convention shall prevent two or more contracting States from constituting joint air 
transport operating organizations or international operating agencies and from pooling their air services 
on any routes or in any regions, but such organizations or agencies and such pooled services shall be 
subject to all the provisions of this Convention, including those relating to the registration of agreements 
with the Council… 

3. METEOROLOGICAL INFORMATION DELIVERY 
ISSUES 

3.1. There are significant and long-standing issues regarding poor meteorological information 
production and delivery deficiencies in the current system. Specifically, some States have an acute and 
long-term lack of capacity to meet many of their Annex 3 responsibilities. This often results in some 
MWOs not being able to issue meteorological and related information in a timely and accurate manner.  
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3.2. Such problems are experienced to a greater or lesser extent in all ICAO Regions. Each 
Region and each State has different issues ranging from particular product non-compliance, non-
functional or non-supportive MWO, through to simply providing information with incorrect 
communications protocols. 

3.3. Formal ICAO requests have been sent to States seeking their action to develop remedial 
plans to ensure they meet standards as set out in Annex 3. Meanwhile, both ICAO and WMO have 
convened educational training seminars and developed guidance material for use by MWOs to address 
these issues. Despite these efforts, the problem of missing or substandard meteorological information not 
being issued or communicated correctly by some States has not been globally or regionally solved. 

3.4. Notwithstanding these deficiencies there has been a marked increase in the development 
and deployment of advancing technologies in the meteorological field. At a high level, these advances 
include: 

(a) Enhanced observation programmes including automatic reporting; 

(b) Remote sensing techniques and systems, eg: Satellite technology and information; 

(c) Computer modelling and associated products eg; Meso-scale forecasting abilities; and 

(d) Communications systems (including use of Internet systems). 

4. PERSPECTIVES ON THE INTERNATIONAL 
AIRLINE INDUSTRY  

4.1. In the next 20 years world airline passenger traffic is expected to almost triple to about 12 
trillion passenger-kilometres with the fastest rate of growth occurring in the Asia-Pacific region. Freight 
is also expected to almost double to over 200 billion freight tonne-kilometres. In the same period aircraft 
movements are expected to double from 30 million to 60 million per year. This represents an annualised 
growth rate of between 2.3% and 5.7% in various regions – the greatest again in the Asia Pacific region. 

4.2. From a speech delivered in July 2013 by IATA’s Director General, it is noted that the 
global airline industry is still fraught with viability issues despite growth. The global economic 
performance of the airline sector remains a concern, specifically: 

(a) The primary driver continued to be growing demand for connectivity to emerging 
markets. The business environment had improved but it was still a tough environment;  

(b) Demand for air travel continues to be strong despite less-than-robust economic 
indicators in some key markets, a further demonstration of the importance of air 
transport;  

(c) Airlines are expected to make a comparatively very poor 1.8% net profit margin on 
their US$711 billion in revenues, or around just $4 profit for every passenger; and  

(d) Aviation will have to attract US$4-5 trillion in capital investment over the next 20 
years to meet the demands for aviation-enabled connectivity. 

4.3. IATA and individual airlines are increasingly vocal in their call for better products and 
better efficiencies in the production and supply of meteorological information to serve an expanding 
global airline industry. IATA and the International Federation of Air Line Pilots (IFALPA) are 
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increasingly seeking longer time frame meteorological products together with confidence ratings to better 
engage with airline Safety Management Systems (SMS). More particularly airlines are concerned that 
meteorological information must be supplied in a manner that will best engage with very significantly 
increased and technologically based operations. 

4.4. A significant factor from the airline user perspective is the need for all meteorological costs 
to be transparent and fair.  

5. SIGNIFICANT ICAO EXPERIENCE  

5.1. There have been a number of areas where ICAO has developed or amended global 
meteorological systems to achieve greater efficiencies and better products in recent times. They have been 
both a part of natural progress and the result of newly identified risks and consequences in international 
civil aviation. Examples include: 

(a) The International Airways Volcano Watch (IAVW) was established by ICAO in close 
co-ordination with the WMO in November 1987. It helps civil aviation mitigate hazards 
posed by volcanic ash in the atmosphere on safe and efficient aircraft operations. The 
IAVW has matured into a comprehensive worldwide monitoring and notification system 
consisting of nine VAACs with regional responsibilities, volcanological observatories, 
meteorological offices, air traffic service units, and users.  

(b) The WAFS provides real-time meteorological information for aviation purposes under 
a clear ICAO mandate. The role of each of the two complementary WAFCs is to provide 
global wind and temperature data in gridded binary format (GRIB) and global SIGWX 
forecasts as binary encoded objects (BUFR). Turbulence, icing and Cumulonimbus cloud 
(CB) information is also provided as gridded data. The operation of the globally focused 
WAFS has been highly successful with continuing capacity and capability enhancements 
being achieved. 

5.2. As a result of ICAO Meteorological Warnings Study Group (METWSG) evaluation, a 
feasibility study was conducted to establish the viability of providing assistance to States through the 
introduction of SIGMET advisory information issued by selected regional centres similar to that produced 
by the VAACs and TCACs. The trial showed that SIGMET advisories helped improve the issuance of 
SIGMETs by some MWOs. They encouraged some MWOs identified by ICAO as having SIGMET 
deficiencies to issue SIGMETs. For those MWOs that had already issued SIGMETs historically, the 
advisories appeared to help improve the timeliness and accuracy of the SIGMETs. This concept is being 
further explored through the proposed Statement of Strategic Intent for the gradual implementation of 
regional hazardous weather centres (MET/12-WP/6 |CAeM-15/Doc.6 Appendix B refers). 

6. GLOBAL AIR NAVIGATION PLAN AND 
AVIATION SYSTEM BLOCK UPGRADES 

6.1. ICAO, States and Air Traffic Service (ATS) providers are undertaking major work on a 
revised Global Air Navigation Plan (GANP). As part of this effort a programme of Aviation System 
Block Upgrades (ASBU) is being implemented as formalised at the 12th Air Navigation Conference in 
November 2012.  

6.2. 7The ASBUs are aimed at facilitating interoperability, harmonisation and modernisation of 
air transportation worldwide. The four blocks, with corresponding timelines of 2013, 2018, 2023 and 
2028 respectively, consist of capability modules defining solutions, with: 
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(a) intended performance improvement, including success metrics; 

(b) necessary procedures (air and ground); 

(c) necessary technology (air and ground); 

(d) a positive business case; 

(e) a regulatory approval plan; and 

(f) a transition strategy. 

6.3. Block #0 for Meteorology (B0-AMET 2013) sets out the need for meteorological 
information to support enhanced operational efficiency and safety; Global, regional and local 
meteorological information provided by world area forecast centres, volcanic ash advisory centres, 
tropical cyclone advisory centres, aerodrome meteorological offices and meteorological watch offices in 
support of flexible airspace management, improved situational awareness, and collaborative decision 
making, and dynamically-optimized flight trajectory planning. 

6.4. Block #1 for Meteorology (B1-AMET 2018) sets out the need for enhanced operational 
decisions through integrated meteorological information (planning and near-term service) supporting 
automated decision process or aids involving; meteorological information, information translation, ATM 
impact conversion, ATM decision support. 

6.5. Block #3 for Meteorology (B3-AMET, 2028) sets out the need for enhanced operational 
decisions through integrated meteorological information (near-term and immediate service) 
meteorological information supporting both air and ground automated decision support aids for 
implementing weather mitigation strategies. 

7. COSTS AND FUNDING MODELS 

7.1. ICAO’s Policies on Charges for Airports and Air Navigation Services are set out in Doc 
9082 (ed 9, 2012). It states that: 

All those parts of MET allocable to civil aviation, including in particular, among the facilities and 
services whose costs are to be so allocated, those that furnish civil aviation with meteorological forecasts, 
briefs and observations, as well as SIGMET information, VOLMET broadcasting material and any other 
meteorological data provided by States for the use of civil aviation. The costs of all MET provided to civil 
aviation should, where appropriate, be allocated between air traffic services provided for airports and 
air traffic services provided en route. In States where more than one international airport is involved, 
consideration could be given, where possible, to allocating the costs attributable to airport utilization 
between the airports concerned. 

7.2. In summary those fees collected from airline users of meteorological information should be 
levied in a fair manner between aerodrome and en-route aircraft/airline activities. Collection of fees or 
levies from relevant users across all FIRs is a reasonable expectation.. 

7.3. How this is achieved varies significantly between States. Some States have regionally 
collected and distributed funding for meteorological services from relevant member States within their 
area of responsibility, others with State meteorological service providers directly contracting with user 
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airlines, and others with central government funding of meteorological service providers do so through 
departmental/government budgetary estimates. 

7.4. Where States provide regional services such as the WAFCs, TCACs or VAACs, the host 
State, or supporting system, has traditionally met the funding requirements of those operations. In many 
States the full cost of the provision of meteorological services to aviation is not known due to the 
distributed nature of resources and related funding. 

 
 
 
 

— END — 




