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A Smart Future for Civil Aviation

Constantly Make it Greener

Collaborative Development across Different Sectors

Smart Civil Aviation Transport
System (V1.0) . _
“Civil Aviation +

Joint Development of
“Civil Aviation + Smart transport Smart ATM Advanced
Digital Industry Manufacturing”
J— build industry chain

Develop eco system by integrating civil aviation with decarbonization

Build Alliances

Organizations, policies, management ,business process,

Driven by Reform Innovation talent development

Mews ) Bunjey, uo Jauag
218 ‘'uonesradood jeqo|b
‘eury) |eubip ‘11od pews ‘fq1d pews

Empowered by Technological innovation capability, technological
Technological Innovation innovation research and application of research findings

Integrated infrastructure, information infrastructure,
innovative infrastructure

Safety Is Always the Baseline

Infrastructure Support
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5 major tasks 4 enablers 48 scenarios
Convenience throughout travel

Smart Transport All-round “Aviation+™ services

Comprehensive ogi

National-wide Collaborative
Civil Aviation Support

Smart ATM . Precise operation based on 4D TBO

Integrated operation based on computing power
Complete system for smart g L s

civil aviation transportation Collaborative operation within the airport area

Smart airport ‘Smart practices and services

Smart construction and Operation & Maintenance

Integrated and inno

Smart governance Data-driven industry supervi

Develop market monitoring
‘with convergent innovation

Three industrial

EolBEoistons Intraduction of new technalogy

Joint Development of from the digital indust

“Givi Aviation + Digital Inclustry Exploration of new growth in digital economy
Transformation and upgrading

Collaborative development Develop industrial Chain by
across whole s ectr:)rs “Civil Aviation + Advanced Manufacturing”
Promote and develop green
Develop eco system by technology and
Horizontal collaboration . T et T e L D Improve the capability of green operation

across sectors

10 supporting
elements

Organizational innovation in industry institutions

Organizational innovation - . — .
Organizational innovation in enterprises

Policy innovation

Innevatien in rule-making Standards i -
tandards innovation

Optimized mechanism to pr
reform and innovation Management innovation

Management model innovation
Procedure innovation

Effective implementation Talent supply
Innovation in talent management

Talent trai

Enable key innovators

Stimulate the vitality of scientific

Technological innov and technological innovation

Enhance international exchanges and cooperation|

Safeguard civil aviation safety
in a systematic approach
Aircraft airworthiness certification and
verification technolo

Complete chain to transform . Air-space-ground integrated information system
scientific and technological Empowered by Technological Innovation Smart CONSHHUCHion, MAIMenANcS,
achievements - and operations of airports___
Intelligent and autonomous operation
of air traffic control
Precise aircraft operation
Yield benefits and convenient transportation

Promote the application of scientific and
technological achievements
Transform scientific and Improve the approaches to transform
technological achievements scientific and technological achievements
Be more effective in transform scientific
and technological achievements

Facilities for smart mobility

Facilities for smart AT|

Integrated Infrastructure Support

Facilities for smart airport
Facilities for smart supervision

Digital senses
Compflz:eol’::;::itor:: EE Infrastructure Support for informati big data management system for Civil aviation
Cybersecurity

Utilize idle resources

Strong support for operation

Innovative infrastructure Integrate resources by their functions.

Encourage joint construction
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2021

2025 2030

2035

+ Differentiated security check

= Application of biometrics digital identity

« Ticket change in the quarantine area of
hub airports

+ Tracking along the whole process of
domestic baggage

annual throughput of at least 10 million

= Internet services provided on 80% of major

domestic flights

+ Integration of avi

= Wide use of “fare family” products

= Flexible combination of flight tickets and

add-on services
* Visual display of products

= Same aviation services across all channels

= Easy change of the portfolio of
aviation products

= Exchange and sharing of air logistics data

= Real-time access to cargo status

= Differantiated service palicies
= Trials of differentiated logistic services

» Expansion of rural d

= Trial of urban delivery services

= Retrofit of general aviation aircraft to
unmanned ones

ery services

ion and add-on products
+ Seamless air-ground connection of services

« One tima security check for connecting flights

¢ Paperless process and biometrics identity for
international travels

= Ticket change in the quarantine area of all
airports

« Tracking along the whole process of
international baggage

’+ Travel without the need to carry
baggage between domestic airports

A _* High-speed and economical in-flight

> Internet services

+ A wide range of in-flight services

Integration of transportation, cultural
tourism, and other resources
- Efficient and convenient service changes

+ Smart search of products
+ Individualized services and

dynamic adjustment

.+ All-channel support for complicated services
* Self-service change across channels

+ Efficient connectivity and wide use of
air logistics

= Accurate and controllable cargo pickup time

+ Differentiated lo:

service for hub airports

« UAV delivery network connecting cities and
counties, urban and rural areas
+ Application of large unmanned aircraft

« Digitalized air logistics

« Differentiated and convenient logistics

+  UAV delivery services

Rich and diverse supply of “air +" products

Simple and direct shopping experience
Synergized all-channel support for servic:

es

+ “Invisible™ security check

= Paperless process and biometrics
identity for all travels

* New technology, new process, and new
travel experience

+ Baggage tracking along the whole
process for major international flights
- Travel free of baggage trouble

» Connectivity in the air
- Wonderful travel exp

* Rich and complete “air+” services
« Convenient, comfortable, and
comprehensive transportation experience,

+ Targetad services only ane click away
+ Online virtual butler service that is
always available

* Efficiency and synergy for services
across channels
+ Smart change of products in all categories

= Complete digitalization of air logistics,
smooth transportation of cargo

forantiated and
convenient logistics

« Establishment of a wide, smart,
and erse network of UAV delivery

travel experience

——-

Convenient and

travel
experience

Trouble free
baggage service

'A wide range of

connect
services.

Rich and
diverse supply
of “air +"

products

Simple and
direct shopping
experience

Synergized all-
channel
support for
services

Digitalized air
logistics.

Differentiated
and convenient
logistics

UAV dalivery
services

Convenient and comfortable

Trouble-free baggage service
A wide range of in-flight
connectivity services

SEIRFATHI
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2021 2025 2030 2035
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+ Evaluation of civil aviation operation
support capability
+ Customized slot allocation mechanism
* Airspace restructuring and
capacity evaluation

Overall supply
 Flexible adjustment and improvement  Flexible distribution and op! i and demand

ionwi balance in civil
f hub rt rt f nati i rt
of hub airport suppol of nationwide suppo e

= Monitoring and prediction of nationwide

flight operation « Collaborative operations of relevant Operation
» Evaluation of nationwide civil a n + Optimized dynamic adjustment of monitoring and

operation quality + Dynamic adjustment of nationwide nationwide flight schedules. ;:",f:;,‘;‘;",:
* Dyna ight rescheduling in case of flight schedules on a daily basis

extensive delays

* Airborne ATM system function u « Technical breakthroughs in precision flight * Air-to-air flight information sh: i Lean

Wibncrinal flight alorting and prodiction - Core components monitoring and » Enhanced In-flight precision Ma"”ﬁ_‘”::’“ of
o i
technologies failure analysis control capability gl

* Flexible adjustment and A sound

= ATM information digitalisation and sharing environment for ATM information collaboration

+ Digital ATC trial Airborne equipment compatible with digitalized ATC j .

 TBO dual fiight trial and route pilot project * 30% of domestic flights have TBO capability T S U G
k improvement of hub alrport support

4D TBO

operation in the
full airspace

+ Research in ADS-B IN technology - Enhanced visual separation operations
* Refined classification of aircraft wake turbulenca®’ Promotion of wake separation dynamic
- Research in dynamic wake separation management
tschnology + Research in key technologies of Al
(Artificial Intelligence) ATC

Autonomous
operation with
air-ground
collaboration

« Deployment of Al ATC applications and
Exploration of autonomous operation
mode with human-machine
collaboration

+ Dynamic operation in TMA airspace

= Integration of AMAN/DMAN and ground
management

= Validation of TMA smart operation
technology

- Collaborative operation among airport
e i e + Effective collaboration between

- Smart technology promotion in AMAN/ AMAN/DMAN and ground operation
DMAN and ground operation

TMA smart
operation

+ Set-up of digitalized flight operation

environment + Simulation and trial of nationwide flight Flight
operation
Digital twin

& Enter into Service of the next generation
the next generation ATM system operation based on the next gener: ATM system
it tyne ATM system

* Trial combined with manned operation +

unmanned operation * Successful building of manned and B earated = o Manned
3 * The integrated operation are operation +
* Building a management system for unmanned operational systems L g L o Llpnmnnnlﬂ

proved based on computing power

unmanned aviation + Unmanned aviation integrated into
+ Key technologies for Manned + unmanned national airspace system
operation

aperation

Overall supply and dem: e . . . o .
balance in civil aviation « 4D TBO operation in the full airspace « Flight operation Digital twin
Operation monitoring and * Autonomous operation with + Manned + Unmanned operation
collaborative management air-ground collaboration

Lean Management of flight MA smart operation

L iz
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= Digitalization of all airport factors

* Integrated operation of onsite
organizations in the airport

n-making support based on flight
operation & control data
= Sharing of key aircraft operational
information
* Automatic collection and access of flight
information trial

* Multiple ways of transport connection
and information sharing

= Trial of transfer service across different
transport modes.

= Have baggage checked through at hub
airports

+ Alignment of transfar standards of civil
aviation with other transport mades

+ Freight interline trial involving multiple
franspartations on a single waybill

+ A small-scale trial of unmanned equipment
* Smart operations of protective equipment

* One ID for all in airports with 10m
passengers annually
le use of new security check

* Wide application of accessible facilities
fitting for the elderly

» Standard formulation of freight automatian
= Tiial of intelligent robots and smart
storage shelves

= Enhancement of auto-sorting capability

= Wide application of BIM technology in
airport construction

= Explore airport status monitoring

= Trial of low-carbon airport operation

ization * Leading collaborative operation and

ing and prediction of all factors of
hub airports
« Trials for aircraft, vehicles,
facilities working in synergy

urface and

* Dynamic distribution of
airlines” ground support
« Collaboration of all support providers

+ All transport network connectad
including regional and trunk airports
Have baggage across different
transport modes checked through at
hub airports

« Freight interline on a single waybill at hub
airports

¢ Transfer between differant transportations
without additional security check

+ Wide application of container equivalent
devices for general purpose

- Regular use of unmannad equipment
- Integration of protective equipment and
smart control

= One 1D for all in all domestic airports
= Mutual recognition of security check and
wide use of smart equipment
tivity and visual management

n support available at
transport hubs
Optimized cargo check procedure
* Transformation to a full-automa
storage operating model

- Wide application of airport smart
construction

- Repair & maintenance based on digital twin

- Create network for airport environment
monitoring

Offering support autonomously or with less

workforce in airsides

Lean management of flight support

Automation of air freight

emergency response
* Wide collaboration between aircraft,
vehicles, surface and fa

* Improved lean management of
flights across multiple airlines

n service that makes it easy

to travel to any place in the world

» Wide application of smart intermodal
transportation

= Operations of unmanned equipment
under all working con

* Smart management and highly efficien|
operation of resources

« Highly efficient ‘invisible” security
check

* Extensive autonomous and smart
application upgrade

+ Airport construction & maintenance
integration

= A sharp decline in carbon emissions of
airport operation

* Improvement of collaborative
environment management

highly efficient
airport
operation

Lean
management of
flight support

Intermodal
connections for
passengers

Intermodal
connections for
freight

Offering support’
autonomously
or with less

Smart services
at terminals

Automation of
air freight

Efficient and
green airport
construction

and operation &
maintenance,

Synergized and highly efficient airport operation

Smart services at terminals

Intermodal connections for passengers

Intermodal connections for freight

« Airport digital design and smart construction + Low-carbon, energy-saving and efficient operation of airports

+ Smart maintenance of airport facilities

+ Environmental management and protection around the airport
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2021
K

2025

= Collaboration of multiple public services
= Identify social trends through digital sensors

= Sync data on government services

* Continue to make
services available online’

+ collaborate government services across
provinces’

‘all government

= Build smart systems for comprehensive
office affairs by interconnecting multi-ends

« Enable integrated online official document
transfer across the whole sector

* Continue to push forward customized
supervision

* Integrate statutory self-inspection with
industry inspection

- Comprehensively apply the smart
supervision project

= Collect and utilize supervision data

= Set up the basics of the supervision system

g indicators and profiling

R e AL AT b » Regulatory indicator system for new market
ion with comprehensive iy business models and new paradigm in u"s'la:\i’: gt
T — - “One-stop” air transport market the air transport market monitoring

* Forecast the aviation market trend

* Movement mechanism of resource allocation
data as one of the production factors

= Market resource allocation management based
on big data

2030

= Provide diversified services via policy-making
= Improve the response to the public opinion

+ Make government service smarter and easier

+ Get things done on mobile phone

« Encourage wider use of civil aviation e-
certificates

“at one time”

+* Collaborate comprehensive office affairs
extensively

» Enable smart interaction between digitalized
government agencies

* Assist decision-making through
«data convergence

+ Mature off-site supervision

* Integrate unified supervision
differentiated supervision

« Data-driven statutory sel
shape

spection takes

= Expand and upgrade the smart supervision
project

* Achieve breakthroughs in the intelligent
transformation of supervision

monitoring

+ Optimize the management platform
for allocating production factors

+ Use big data to manage resources in
some areas based on big data

2035

* Precisely notify companies and people
of beneficial policies for

* Provide service ona ‘single click”

- Opti
government service

+ Unify biometric authentication service

« Build ubiquitous service system

ize procedures for general

= Buil
agencies

= Provide 24/7 service and support
throughout the whole process

= Open data for convergence and
sharing

efficient and orderly government

= Widely apply supervision methods
based on intelligent technology

* Supervise certain scenarios automatically
* Transform the intelligent supervision

« Comprehensively integrate data-one of

* Allocate all the resources in aviation
market based on data

——

Provide precise
public service

Improve
collaboration of
government
services

Build smart
office to
enhance

efficiency

Innovative
supervision
based on
technological
convergence

Realize
sophisticated
supervision
with data-based
decision-
making

Quantify

Apply
integrated

innovation on
market
resource
allocation

» Innovative supervision based on technological convergence
» Realize sophisticated supervision with data-based decision-making

Quantify market operation with index monitoring
Apply integrated innovation on market resource allocation

Provide precise public service
Improve collaboration of government services
Build smart office to enhance efficiency
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L s E M.uﬂna (_:hm?se "::da (FriBEmED « Comprehensive and coordinated Digital
2 Extensive use of Chinese made civil aircraft w ‘|m ':m R operation of smart equipment transformation
g Research and development of smart equipment o aper:: on ofintefigen * Online approval and supervision on :f =q|lnpmen:
. b 5 equipmen E = evelopmen
Informationized airworthiness management irworthiness in accordance with Z
= 9 - Basic level of digitalization in J and enterprises
5 " Y t regulations
airworthiness review
© q 5
s Improvement of inspection and

Alround
improvement of

equipment industrial
chain and intemational
promatian of
squipment

maintenance capabilities for core parts - Development and expansion of the * Internationally leading industrial
Primary stage of industrial cluster in industrial chain of equipment cluster

manufacturing « Coordinated development of large, « Equipment service industry in
Supporting Chinese equipment to enter the medium and small enterprises civil aviation joined together to
international market provide service oversea

new system for
application

Development of incentive policies on
green product application

& SAF mass production and pilot application
Promotion of the research and
development of new energy ail

« Significantly higher proportion of
+ Mature SAF industry chain and SAF use
technical standards A matured industry of new enerqgy aircraft
raft « Test operation of new energy aircraft * Development of civil aviation green
technology product system

Setting up a
product system
using green
technology in
civil aviation

of the
and development of

+ Significant drop of carbon emissions
Promoting the electrification of airport * Promoting efficient operation philosophy in civil aviation operations
vehicles in ATM and airlines + A fledged civil aviation carbon trading
Enhanced awareness of carbon emissions - Establishment of carbon emission model market
in the whole process for the whole process of civil aviation = Leading the green development of
international civil aviation

Improved
green operation
model of civil

Smart
construction and
operation &
maintenance

Introduction of new technology ffom the digital industry Exploration of new growth in digital economy

S —

product dévelopment roadmap « Explore the value-adde odel of civil ation big data asset operation
Completely apply technical standards and airworthin « Cultiva il aviation data analysis and busines: It ervices
omprehensively integrate new generation informatio olog = Promote the integration of civil aviation and the relevant economic model

nto civil aviation « Encourage innovation in civil aviation passenger services

Widely attract Tech companie: ticipate in the digitalization « Explore the Reform of Aviation Logistics Organization Model

of civil aviatior Expand the general aviation and unmanned aerial vehicle service market
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