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What is the GANP ?
What does ASBU mean ?

Any meteorology in there ?
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The Global Air Navigation Plan

 The Global Air Navigation Plan (GANP) is a means
for all users for all

phases of flight, which meets agreed levels, provides
S
and meets national requirements.

 Areference for ICAO, States, manufacturers and other
organizations to develop the necessary technology, standards and
procedures.

e A which leverages existing
technologies and anticipates future developments based on
State/industry agreed operational objectives.
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The Global Air Navigation Plan

Long-term vision to ensure continuity and harmonization
with ICAO, States and industry modernization programs.

Objective is to increase capacity and improve efficiency of
the global civil aviation system whilst improving or at least
maintaining safety

Methodology based on Block Upgrades, organized in non-
overlapping six-year time increments starting in 2013 and
continuing through 2035 and beyond. [ .. ..o

Triannual revision cycle, with
major updates every six years,

2016-2030
Global Air Navigation Plan

One majorin 2019




Aviation System Block Upgrades (ASBU)

GANP Fifth Edition Aviation System Block Upgrades Methodology

Performance Block 0 Block 1 Block 2 Block 3
Impravement Areas [2013] [2019] [2025] [2031 onward]

Airport
operations

Globally
interoperable
systems and data

Optimum
capacity and
flexible flights

Efficient
flight paths

Module

Refer to the target availability timelines for a group of operational improvements
i.e. technologies and procedures organized into unique Modules

This block upgrade and module-based methodology would allow Member States to
only consider and adopt the Modules appropriate to their operational needs.
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Aviation System Block Upgrades (ASBU)

Key concepts in developing the draft 2019 version of the GANP :

ASBU Block: a six year timeframe whose starting date defines a deadline for an
element to be available for implementation.

: key feature area of the air navigation system that needs
improvement in order to achieve the vision outlined in the Global ATM Operational
Concept (GATMOC).

ASBU Element: a specific change in operations designed to improve the
performance of the air navigation system under specified operational conditions.

: a group of elements from a thread that, according to the enablers’
roadmap, will be available for implementation within the defined deadline
established by the ASBU Block.

: component (standards, procedures, training, technology, etc)
required to implement an element.

=> threads, threads and threads
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Aviation System Block Upgrades (ASBU)

MODULE REALIZED TARGET

GANP Th read modu|e$ CAPABILITY OPERATIONAL PERFORMANCE

CONCEPT BENEFIT

F i Wl Airport accessibility

Wake turbulence
WAKE separation

Si1Z/ Il Runway sequencing

AIRPORT OPERATIONS

Operational threads AMAN/DMAN/SMAN

1713 Surface operations

Airport collaborative

ACDOM
decision-making

=Tl Remote ATS

FICE QJagl=3

DATM !JigilaLATM T
information i - INTEROPERABLE
Enabler threads' . g _ FULL FF-ICE SYSTEMS & DATA

p—— — —_.,_.—n—-‘——'_"_
Advanced
MET information

IS5Vl Free-route operations

[{Tv[ 9 Wetwork operations
P Alternative surveillance
1 F A0S Airborne separation —— COMPLEXITY GLOBALLY
Operatlonal th reads IS B Optimum flight levels i . - MANAGEMENT GO

Airborne collision
LU SN ygidance systems

SNET EEEVLES

Wil Continuous descent

operations
Operational threads .., [Fro -8
operations FULL EFFICIENT
o T - TRA;E%EDA';BE@SED FLIGHT PATHS
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Meteorology in 2019 GANP/ASBU

From the ICAO ASBU Panel Project Team work:

* Challenge is to ensure that all the other ASBU threads and related

modules are able to fully articulate the requirements they have for MET
information in the future.

* This means looking at the MET information required, rather than existing
products.

* Information includes phenomenon/parameter and data characteristics such
as severity, accumulation, intensity, probability of occurrence, confidence/
uncertainty of forecasts and reliability, etc.

* Evolution of AMET thread and modules is driven by the transition to the
and by the need for
in ATM systems
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Meteorology in 2019 GANP/ASBU

AMET Block O:

Global, regional and local
meteorological information to support
flexible airspace management, improved

AMET Block 1:

Meteorological information supporting
automated decision process or aids,

situational awareness, collaborative involving meteorological information,

decision-making and dynamically

optimized flight trajectory planning. and ATM

decision support.
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Meteorology in 2019 GANP/ASBU

AMET Block 2: AMET Block 3:

in in
support of enhanced operational ground [ support of enhanced operational ground
and air decision-making processes, and air decision-making processes,
particularly

AMET Block 4:

supporting both air and ground decision
making for all phases of flight and ATM
operation, especially

’ﬁ WMO OMM
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AMET - METEOROLOGICAL INFORMATION

TEMPLATE TABLE 1: Thread overview

AMET METEOROLOGICAL INFORMATION
CONCEPT OF OPERATIONS OF THE THREAD BY BLOCK
EBEBE Meteorological information provided to support operational efficiency and safety.
Block 0 Global, regional and k_:-::al mgtgorobgi;al information ‘Fo suppor_t ﬂexible_ airspape managem_ent, improved situational
awareness, collaborative decision-making and dynamically optimized flight trajectory planning.
E Block 1 Meteorohgpal @nformat:ion support_ing autom_ated decision process or aids, in_uph'ing meteorological information,
= meteorological information translation, ATM impact conversion and ATM decision support.
= Block 2 Integrated mete_orobgic_al informat'pn in support of enhanced operational ground and air decision-making
processes, particularly in the planning phase and near-term.
Block 3 Integrated meteoro_bgical information in support of e_-nhanoed operational ground_ and air decision-making
processes, for all flight phases and corresponding air traffic management operations.
IVI e t e O ro I O gy Blocka | Iegrated meteorological information supporting both air and ground decision making for all phiasas of fight and
ATM operations, especially for implementing immediate weather mitigation strategies.
Block Element ID Title
o Block 0 AMET-BO Metzorological obsarvations products
I n 2 O 1 9 Block 0 AMET-BOi2 Meteorological forecast and warning products
Block 0 AMET-BO3 Climatological and historical meteorological products
Block 0 AMET-BOi4 Dissemination of meteorological products
G A N P/AS B U Block 1 AMET-B1/1 Meteorological observations information
Block 1 AMET-B1/2 Metsorological forecast and warning infermation
Block 1 AMET-B1/3 Climatological and historical meteorological information
Block 1 AMET-B1/4 Dissemination of meteorological information
o | Block2 AMET-B21 Meteorological observations information
E Block 2 AMET-B2i2 Meteorological forecast and warning information
= | Block2 AMET-B273 Climatological and historical meteorological information
Block 2 AMET-B2/4 Metzorological information service in SWIM
I Block 3 AMET-B31 Metsorological obsarvations information
Block 3 AMET-B32 Meteorological forecast and warning information
Block 3 AMET-B33 Climatological and historical metsorodogical information
Block 3 AMET-B3/4 Metzorological information service in SWIM
Block 4 AMET-B4/1 Metsorological obsarvations information
Block 4 AMET-B4i2 Meteorological forecast and warning information
Vu “\N\) Block 4 AMET-B4i3 Climatelogical and historical meteorological information
\"ﬁ} } wWwMO OMM Block4  |AMET-B4 Meteorological information service: in SWIM
b S
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PART 3

Meteorobgnalforecastandwammlnfo nation in sun ofauhnataddecnsnnpromsesoradsard
....."—.—i., m';atnn

,ATM |m|:uactoon1.|enmnandATMdecnmnsupport

Comwencewentofchmge from product-centac to data-centec information. Commnmntofspac:e
weatherand sulphur diosode (5042) sernces. Enhanced hazardous weathersernces. First steps in the
provision of probahilistic informaticn da'ived frnmens&mhle predicﬁonsyrsten‘s

AC) form
n ANOUE :J'|:i&i==_|t|cun.=jc:unstrall'ds.J
'recast pamet&mand phenomenawil begin to be

todata-oe t'nc "

capabllrhesand needs ThefoTbmng W

made available to users and will include:

*  Wind speed and direction (aerodrome) including gusts and operatonally significant wind shifts

*  furtemperature and dew pointtemperature {aerodrome)

*  lUpperlevel:

o Wind (speed and direction), including departure to Topof Climb (TOC) and then Top of Descent
(TOD) to landing

o Airtemperature and dew pointtemperature orequivalent {i.e. humidity), including height of freezing
level and lowertroposphenc temperaturs inversions

Fhight level and temperature oftropopause

Geopotential altitude forfight levels

Pressure (aerodrome) (1.e. ONH, QFE)

Vizibility {aerodrome), Runway wsual range (RVR)

Cloud type {of operational significance)

Cloud coverage, bases, tops andlayers

Thunderstorme, Lightring, Convection (TCL & CE)

Preciptation (ie. drezle, ran, freezing rain, snow, hail)

Weather(ie. dust storm, sand storm, funnel cloud, squall, smoke, haze, mist, fog)

lcing {aiframe and engine),

Liquid Water Content, lced Water Content

Turbulence, Mourntain waves, Wind shear

Fronts

Radioactive clouds, Toxic chemicals

Tropicalcyclones

Wolcanic ash

Sulphurdioxide (502 and other hazardous gases

Sea temperature, state and wave height (s2aports)

Space weatherevents

Tzunami, Flood

Charactenstics of the meteorological nformation include

Time {je. zzue time, validity, commencementicessation, lead time)
Units of meazurement

Resolution {tempaoral & spatial)

Geo Location (20730040 context, point, fine orpolyhedron)
Maovement

Seventy, Accumulation, Intensity

Range (Max. - Min.)

Vanmations

Probability of occumence
Confidencencertainty of forecast

Reliability

Data sample perod

Auto

Change indicatorperiod

Amendment/ Correction

Operational Status

Source

PART 4

Thresholds

Format (TAC, Grdded, Graphical, IWXXM)

Data quality flag

Runway ientification orlocaton denther

Effects/impact on aviation systems {i.e. communications, navigation & surveillance systeme)
Radiation {exposure)

Human-readable meteorlogical advizory and waming producks start to be derved from the meteorological
information/datato betiersuit usernesds andcan be based onuserdefined thresholds. Meteorological
information to be uszedto assess impact.

Verfication of quality {accuracy) of forscastparameters. An increased use performance measures(via
compliance, availabilty and regulanty indices) of forecast parameters.

Yes
Yes
ez
Yes

Change in task by user?

Pracessing of newinformation by user?
sz of newequipment?
Change in level of automation?

AMET-B0/2 | Meteorlogical forecastand waming products
AMET-B1/1

Meteorological obeervations information [operational requiremant)

Category Type Description/Examples Stakeholder(s)
Regulatory Annex Annex 3 - Meteorological Service for Intemational Air
Prowisions Mavigation
WMO No.49 Vol |l - Technical Regulations - Basic
Technical Regulation | Documents No. 2, Volume || - Meteoralogical Service for
Intermational AirNavigation
) | WMO No.49 Vol IV - Technical Regulations - Basic
Technical Regulaton Documents No. 2, Volume [V - Quality Management
PANS Procedures for AirNavigation Services - Meteorology
(PANS-MET) - being developed
PANS Doc. 4444 - Procedures for Ar Navigation Services — Air
Traffic Management (PANS-ATM)
Operational Manual WD Mo.306 - Manual on Codes - Intemational Cades
S ool WNIO No 732 - Guide ta Practices far Metearologeal
urdance Offices Serving Awiatian
Handbook WMO No 782 — Aerodrome Reports and Forecasts
WMO No. 1001 - Guide to the Quality Management
Guidance Syztem forthe Provizion of Meteoralogical Service for
Int=mational AirNavigation
WO No. 1100 - Guide to the Implementation of a Quaky
Guidance Management Syztem for Mational Meteorological and
Hydrmlogical Serices
Manual Dac. 7488 — Manual of the ICAD Standard Atmosphere
Dac. 8896 - Manual of Asronautical Metzorlogical
Manual ;
Practice
Manual Dac. 9691 -Manual on Vokanic Azh, Radioactive
Materal and Toxic Chemical Clouds
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AMET-B1/4

DISSEMINATION OF METEOROLOGICAL INFORMATION

Main purpose

Dizzemination of meteorlogical information in support of automated decsion process oraids, involving
meteomlogical informatizsEiEorogcal nformaton tranclaton, A TMimpsekeasuersion and ATM decision
suppor,

Newcapahitie/
\

weteomlogicalinformation in ICAC Meteorological Information Exchanges Model (IWXXM) form starts to
replace traditional alphanumenc code (TAC) products. Humanreadable products will start to be demved from
the [WXXM information (ratherthan the otherway around). The introduction of web services allows for
progressive replacementof fwed line dizseminaton systems.

N

This element represents the dissemination of meteorlogical products using a vanety of formats, including;
» “Taijlored products (human-readable)

Intermational Air Nawvigation

Technical Regulation

WMO MNo.49 Vol IV - Technical Regulations - Basic
Documents Mo. 2, Valume [ — Quality Management

Procedures for Air Navigation Services — Meteorlogy

PANS [PANS-MET)— being developed
Annex Annex 10 - Aeronautical Telecommunicatons
Annex Annex 15 - Asronautical Information Servicas
Operational M | Doc. 8896 -Manualof A=ronautical Meteordlogical
Procedures anua Practice
Doc. 9377 — Manual onthe Coordination betwesn Air
Manual Traffic Services, Aeronautical Information Services and
Aeronautical Meteorological Serices
. Doc. 9855 - Guidelines on the use of the Public Intemet
Guidance - -
for Aeronautical Applicatons
Doc. 9880 -Manual on Detailed Technical Specifications
Manual forthe Asronautcal Telecommumcation Metwork (ATN)
uzing |S0/0S| Standards and Protocole
Doc. 9896 — Manual on the Asronautical
Manual Telecommunication Network {(ATN) using Intemet
Protocol Suitz (IP5) Standardzand Protocal
Manual Doc. 10003 -Manual on the Digital Exchange of
Asmonautical Mzteoralagical Infarmation
Manual Doc. 10039 -Manual on Sysiem Wide Information
Managemeant (SWIM) Cancapt
WMO Mo.731 - Guide to Meteorological Obsenving and
Guidancs |nformation Distrbution Systems for Aviation Weather
Services
Guidance |CAQ Guidelines forthe Implemertationof OPMET Data
Exchange using IWXXM
Guidancs Reqgional OPMET Inteface Control Documerts
Guidance Regional OPMET Bulletin Exchange Handbooks
Airbome System
capability
Ground system
infrastructure
Training
Information |CAQ Meteomlogical Information Exchange Mode! {IWXCKM)
Exchange Mods!
Other

»  |mpactiramelzted products
+  Grdded
s  (Graphical (PNG and EUFF ta be phased ouf)
Descrption s |CAD Meteorolbgical Information Exchange Made] [IWXXM) format
» Traditional alphanumernc code (TAC) - being phased out
Dizzemination means include aeronautical fued service (ie. AMHS) and wia secure intemetzennces fia.
WIFSISADIS). Commencementof SWIM-compliant web service capability to acoess the exact meteorological
information required by uzere (in terms of geographical coverage, resolution eic).
Change in task by uzer? Yes
Human Factors Processing of new informaton by uger? Yes
lze of new equipment? Yes
Change in level of automation? Yes
- Type of dependencies ASEU element
= Ewolution | Relation D Title
S X AMET-B0/ | Diszemination of meteorokogical produck
X AMET-B1/1 | Meteorological abservations information (operational requirement)
X AMETE1D Mete_orologlcalfmecastandwamlng information {operatanal
requirement)
¥ COMSE1/1 P_BDS approved CPDLC {FANS 1/A+) fordomestic and procedural
Dependencies and dirspace
relations X COMS-B1/2 | PBSC approved ADS-C (FANS 1/A+) for procedural airepace
X COMS-B1/3 | SATVOICE {incl. routine commuricatons) for procedural aipace
X COMI-B1/1 | WHF Data Link {VDL) Mode 2 Mulit-Frequency
X COMI-B1/2 | SATCOM Class B (SB-S) Voice and Data
X COMI-B1/3 | Commercial links for non-zafety crtical
X DAIM-B1/1 | Prowision of quality-assured aeronautical data and mformaton
¥ DAINLE /2 Prowision of digital Aeronautical Informaton Publication (A1) data
zets
Flight phases T -
Operations Taxi-out Departure | Envoute | Amval | Taxn SRR
X X X X X X
ATM planni Strategical | Pre- tactical Tacteal Post tion
Planning layers bl d= Pre ops | Dunng ops MR
X X X X X X
Enablers
Category Type Dezcription/Examples Stakeholder(z)
= Regulatory Annex Annex 3 -Metearological Service for Intemational Air
E Provisions Mavigation
Technical Regulation | WKMO No.49 Vol Il - Technical Regulations Basic
Documents Mo 2, Valume || - Metearokgical Servics for
——

SWIM and IWXXM ... don’t be afraid to
dive into IWXXM! With good advice from

WMO and ICAO experts.

IWXXM = model ; built on XML schemes

WMO CBS TT-AvXML
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Meteorology in 2019 GANP/ASBU

From the ICAO ASBU Panel Project Team work:

- what relations AMET has with other threads,

- what are the elements in other threads the AMET modules
depend on, and

- what are the AMET elements that modules in other threads
depend on.
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AMET-B1/4

DISSEMINATION OF METEOROLOGICAL INFORMATION

Dizsemination of meteorlogical information in support of automated decsion process oraids, involving

Intzmational AirMavigation

WMO No.49 Vol IV - Technical Regulations - Basic

Main purpose meteorological information, metearological informaton translaton, ATM impact conversion and ATM decision Technical Regulatan | b e Mo 2, Violume IV — Quality Management
support. —— -
— — - - . PANS Procedures for AirNavigation Services — Meteoralogy
Meteoralogicalinformation in ICAQ Metearological Information Exchangs Mode! (IWXXM) farm starts to ’ [PANS-MET)- being developed
Ne bilite: replace traditional alphanumenc code (TAC) produds. Human-readable products will start to be derved from z u 0-A ol Tok —
X = | the IWXXM information (ratherthan the otherway around). The introduction of web zervices sllows for annex Annex IV - Aeranaulica [elecommunicatons
progressive replacementof fived line disseminaton systems. Annex Annex 15 - Azronautical Informaton Services
Thiz element represents the dissemination of metzorological products using a vanety of farmats, including: Operational M | Doc. 8896 -Manual of Aeronautical Meteordlogical
s  Tallored products (human-readable) Procedures anua Practice
. Impac‘[—translated praducts Doc. 9377 — Manualon the Coardination between Air
* Grdded Manual Traffic Senvices, Aeronautical Information Services and
Deecrt . %’:Eﬁ:ﬁ:' I-PN?oapdl?L:FRm _he IJEhE':’BdBUEthI D Asronautical Meteorological Services
schphion - ! teorological Information Exchangs {! 1 format “maar -
=  Traditional alphanumenc code (TAC) - being phaszed out Guidance Dac. 5633 Gu»dellm_aso_mhe useofthe Public Infemet
g for Asronautical Applicatons
Dissemination means include aeronautical fxed service {ie. AMHS) and via secure intemetsenvices fie. Doc. 9880 - Manual an Detailed Technical Speciications
WIFS/SADIS). Commencementof SWIN-compliant web service capabilty to access the exact meteorological Manual forthe Aeronautics| Telecommurication Network (ATN)
information required by users (in terms of geographical coverage, resolution eic). using |50/05| Standards and Protocols
Change in tack by uzer? Ves Doc. 9896 - Manualon the Asronautical
- - 3 Manual Telecommunication Network (ATN) using Intemet
2 v
Human Factors E:;ffﬁ:ﬁ;’;:img“m" by user ::z Protacal Sute (IPS) Standards and Protacol
Change in Ieuelofautﬁmation? Yes Manual Dac. 10003 -Manual on the Digital Exchange of
Tyne of denendences CEE et Aeronautical Meteorological Information
- ¥p A p : % " | Doc. 10039 -Manual on System Wide Information
x S i) ol [ e anus Managemert (SWIM} Concept
e X AMET-B0/ | Dissemination of meteomlogical producs WNID No.731 - Guide to Metearolagical Observing and
AMET-B1/1 | Meteorological observations information (operational requirdinent) Guidance Information Distribution Systems for Aviation Weather
" AMETE12 Meteorological forecastand waming information {operatonal Services
! U requirement) Guidance ICAQ Guidelines forthe Implementation of OPMET Data
y % | consg1 | PBCS 2pproved CPDLC [FANS 1/A+] fordomestic and procedural Exchange usng WXAN
Dependencies an’ = airspace Guidance Regional OPMET Interface Control Documents
relations % COMS-B1/2 | PESC approved ADS-C [FANS 1/4+) for pracedural sicpace Guidance Regional OPMET Bulistin Exchanges Handbooks
X | COMS-B1/3 | SATVOICE fincl. routine communicatons) for procadural airepace A"‘JOE_‘% HREm
capabi
\ X COMI-B1/1 | VHF Data Link {VDL) Made 2 Mult-Frequency E
- - — Ground system
X COMI-B1/2 | SATCOM Class B (SB-5) Voice and Data i
X COMI-B1/3 | Commercial links for non-safety crtical
X DAIM-B1/1 | Provision of quality-assured aeronautical data andinformatan Training
— — - - — .
X DAIMET2 ;’2’“" of digital Acronautical Information Publication (A/jiflata Information ICAD Metearalogical Information Exchangs Mads (IWXXM)
Exchange Model
\ Flight phases |
: - T - T Tum-around Other
Operations Tax-out mm‘&ulm e
* X X * | X X
ATM planni Strategical | Pre-tactical Tacteal Post tion
Planning layers el 2 Pre ops | Dunng ops R
X X X X X X
Enablers
Category Type Description/Examples Stakeholder(s)
: Regulatory Annex Annex 3 - Meteorological Service for Intemational Air
E Provisions MNawvigation
Technical Regulation | WMO No.49 Vol Il - Technical Regulations Basic
Documents No. 2, Volume || - Metearclogical Service for
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ICAO GANP web portal

Please note tl h h website is still under devel lopment.
Improvements will continuously happen e content aswellas to the interface. Sorry for the inconveniences.

WELCOME TO
THE GLOBAL
AIR NAVIGATION
PLAN PORTAL

https://www4.icao.int/ganpportal/ ... ...

e Where to find the most relevant e
information related to the GANP;

evant
\d}G

nt and the plan to drive the

.
. e Global Air N; 9 istl mel
p rOVI eS e e I I l e I l S a I l evolution of the ation stem, in li perationa cept ( ATMOC, Doc
9854) and the r Traffic Man: rtsplan ng for local and

threads overview including
AMET elements:
I https://www4.icao.int/ganpportal/ASBU
* And a graphics of dependencies.

ﬁi;..,,QS' WMO OMM
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https://www4.icao.int/ganpportal/
https://www4.icao.int/ganpportal/ASBU
https://www4.icao.int/ganpportal/ASBU

ICAO GANP web portal

Please note that this website is still under development.

Improvements will continuously happen to the content as well as to the interface. Sorry for the inconveniences.

00060

'ICAO GANP PORTAL

Back to Portal Element Overview Thread Overview Performance Objectives Dependencies % Login

e Evolution

Q Relation-information need

c Relation-technology need

Q Relation-operational need

Q Relation-benefit

WMO OMM
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ICAO GANP/ASBU more information

Also presented at WMO Aeronautical Meteorology
Scientific Conference, in Toulouse, France in November 2017:

- AeM Series, 02. Proceedings of the 2017 WMO Aeronautical
Meteorology Scientific Conference

- https://library.wmo.int/doc num.php?explnum id=4339
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Thank you
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