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ASPIRE

Asia and Pacific Initiative to Reduce Emissions

On 18 February 2008, a multilateral partnership now known as the Asia and Pacific
Initiative to Reduce Emissions (ASPIRE) was created in Singapore. The first air navigation
service providers (ANSPs) to sign the ASPIRE joint statement were Airservices Australia,
Airways New Zealand, and the Federal Aviation Administration. The Civil Aviation Bureau,
Japan (JCAB) and the Civil Aviation Authority of Singapore (CAAS) joined the partnership
in 2009 and 2010, respectively. On 10 June 2011, the ASPIRE group expanded its
ANSP membership to include Aeronautical Radio of Thailand Limited (AEROTHAI).

The partners under ASPIRE are committed to working closely with airlines and other stakeholders in
the region in order to:

0 accelerate the development and implementation of o provide a systematic approach to ensure appropriate
operational procedures to reduce the environmental mitigation actions with short-, medium- and long-
footprint for all phases of flight on an operation by term results; and

operation basis, from gate to gate;
o communicate and publicise ASPIRE environmental
o facilitate world-wide interoperability of initiatives, goals, progress and performance to
environmentally friendly procedures and standards; the global aviation community, the press and the
general public.
o capitalise on existing technology and best practices;

o develop shared performance metrics to measure
improvements in the environmental performance of
the air transport system;
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Message from Our Partners

“The success of ASPIRE is found in the way in which it brings together like-minded air
traffic management and airline organisations to exercise worlds best practice in air traffic
management and proactive stewardship of the environment.

The growth of the ASPIRE partnership, the establishment of INSPIRE, and the launch of the
ASPIRE-Daily program where environmental benefits are being demonstrated and measured
on a daily basis, are tangible examples of this success.”

Greg Russell
Chief Executive Officer of Airservices Australia

“I've been fortunate to experience ASPIRE from both a customer and ANSP perspective and
| can say without fear of contradiction that it is the envy of the world. ASPIRE has made a
tangible contribution to the aviation industry’s commitment to reducing its environmental
footprint; to airlines’ financial viability through reduced fuel consumption; and to the role
of ANSPs in generating savings and efficiencies through technology. This is what true
collaboration looks like.

The challenge now is to extend ASPIRE-Daily throughout the partners' marketplaces and
beyond. If we can be as disciplined and focused on outcomes as we were during the
demonstration and the first ASPIRE-Daily flights, there is no reason why these cannot
become normal operations across international airspace.”

Ed Sims
Chief Execuctive Oficer of Airways New Zealand (formerly GM International
Business, Air New Zealand)

“ASPIRE is an outstanding example of international, governmental and private industry
cooperation. As a former airline executive, | know many air carriers seek to expand globally
and reduce fuel costs, while trying to be good stewards of the environment. I'm excited to
see that ASPIRE enables airspace operators to realise these goals on a greater level.
| am especially impressed with ASPIRE-Daily. Our trans-pacific city pairs are up to four and
counting. With daily flights and continuous measurement, we generate the kind of data —a
sample of which you'll find in this report’s online edition — that leads us to a more seamless,
greener global air traffic system.

As ASPIRE continues its collective efforts, the FAA welcomes AEROTHA
and looks forward to another successful year. “

David Grizzle
Chief Operating Officer of FAA Air Traffic
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"ASPIRE is the ANSPs’ collaborative approach to the environmental stewardship of Asia and
Pacific region, working closely with airlines and other stakeholders. Promoting air traffic
management best practices and expanding ASPIRE-Daily program will enhance public
awareness about the aviation environmental initiatives.”

Takeshi Gamou
Director General of the Air Navigation Services Department
Japan Civil Aviation Bureau

joining the fold and the introduction of the ASPIRE-Daily programme. Indeed, the active and
expanded collaboration among an increasing number of partners and other stakeholders is

key to driving the operational efficiency and environmental gains that could be attained by

the growing air transport industry in the Asia-Pacific region.

The Civil Aviation Authority of Singapore and Singapore Airlines are committed to doing our r= 4
part to contribute to the goal of reducing aviation carbon emissions. Working with other
stakeholders, we have launched regular “green” flights between Los Angeles and Singapore

under the ASPIRE-Daily program. The employment of enhanced gate-to-gate air traffic
management in all phases of each flight will demonstrate what can be done towards reducing
aviation’s environmental footprint.”

-
“The ASPIRE collaboration has continued to gather pace, with another partner AEROTHAI h

]
|

Yap Ong Heng
Director General of the Civil Aviation Authority of Singapore

“Through partnerships with the key stakeholders in Thai aviation and across the region,
we have demonstrated strength and will in supporting environmental sustainability. The
continuing extent of the teamwaork and achievements of the programme marks another
chapter in establishing ‘the great environment initiative"

By working and benchmarking with the ANSP leaders, AEROTHAI is motivated and has much
to offer to ASPIRE in bringing the initiatives into routine operations. Step by step, aviation will

be greener for everyone through common desires and close partnerships with the regional
leaders of the ASPIRE Programme.”

Air Chief Marshal Somchai Thean-anant
President of AEROTHAI




Introduction to ASPIRE

This has been a momentous year for ASPIRE. Not only
did 2011 see the continued growth of the partnership

with the addition of Aeronautical Radio of Thailand Limited
(AEROTHAI), but also the launch of ASPIRE-Daily, which utilises the best
practices developed through the ASPIRE demo flights and promotes their use
to reduce aviation’s environmental impact and save the airline industry fuel on
a daily basis. As the next generation of air traffic management systems come
on line in the future, ASPIRE will continue to add to the list of best practices to
ensure that the aviation industry remains a good steward of

the environment.

The partnership has also seen the ideas that ASPIRE stands for start to
take hold and spread around the globe. Various ANSPs in the Asia Pacific
region have expressed interest in what ASPIRE is promoting and have
worked with partners to facilitate demonstration flights through their
airspace. The Indian Ocean Strategic Partnership to Reduce Emissions
(INSPIRE) launched this year with the intention of taking the applicable
best practices of this initiative to a new airspace and to new partners.
ASPIRE continues to prove that collaboration for a common cause is
zzpartners maintain that aggressive action to deliver regional concepts of
operation and take advantage of innovations in aircraft and air traffic
management technology are absolutely crucial if aviation is to become
recognised as an environmentally responsible industry.

This third ASPIRE Annual Report looks back at the progress over the past
year and looks forward to some of the initiatives planned in the future.
The ultimate goal is that the work programme will inspire others in the
industry and around the world to work with ASPIRE and with each other
to reduce the carbon footprint of the aviation sector.
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Letter from the Chair

As ASPIRE enters its fourth year, it is timely to reflect on the program’s inception.
| have included an extract from the document signed by the founding group.

“To that end, we are pleased to announce the creation of the Asia and South Pacific Initiative to Reduce Emissions
(ASPIRE) Partnership. Under ASPIRE, we as the air navigation service providers will aim to work closely with airlines and

other stakeholders in the region, to:

long-term results.

Doug Scott, Chairman

We have committed to move forward to foster
implementation of this program along key Asian and
South Pacific routes and welcome participation from
other key stakeholders as we proceed. We believe
aggressive action to make real new concepts of
operation and take advantage of innovations in aircraft
and air traffic management technology are crucial

if aviation is to exercise its proper stewardship of the
environment. We look forward to regularly reporting our
progress to the global aviation community in hopes that
others may benefit from our collective efforts to reduce
the carbon footprint of the aviation sector.”

ASPIRE promotes air traffic management best practices
which provide significant emissions savings, and in doing
so ASPIRE challenges all of the air navigation service
providers in the region to implement practices which are

harmonised and provide credible environmental benefits.

The 37th Session of the ICAO Assembly that took
place from 28 September to 8 October 2010 adopted

Resolution A37-19. This resolution includes targets such as:

a 2 percent annual fuel efficiency improvement up to
year 2050, and

while the international aviation sector continues to
grow, to stabilise global CO2 emissions at 2020 levels.

For airlines to achieve these emissions targets,
ANSP’s must strive to deliver the most efficient ATM
service possible.

—

1 accelerate the development and implementation of operational procedures to reduce the
environmental footprint for all phases of flight on an operation by operation basis, from gate to gate;

2 facilitate world-wide interoperability of environmentally friendly procedures and standards;
3 capitalise on existing technology and best practices;

4 develop shared performance metrics to
measure improvements in the environmental performance of the air transport system; and

5 provide a systematic approach to ensure appropriate mitigation actions with short, medium and

The challenge for ASPIRE is to ensure it provides a
platform which enhances regional cooperation and
harmonisation, to achieve sustainable, repeatable and
predictable flight trajectories for long-haul customers.
The ASPIRE-Daily program is a tangible example of the
work ASPIRE is promoting in response to this challenge.

This year the ASPIRE partnership has expanded to
include AEROTHAI, the air navigation service provider of
Thailand. AEROTHAI is well recognised for innovation and
coordination in the complex air traffic region to bring
lasting change whilst enhancing safety and efficiency;
most notable of these initiative is the BOBCAT program.

The structure of ASPIRE is currently being reviewed
to improve inclusiveness and thereby provide greater
encouragement to all like-minded ANSP’s to implement
initiatives consistent with those identified as ATM
best practice.

ASPIRE has proven to be an effective vehicle for
promoting ATM environment best practice, and for
focusing ANSPs and airlines on implementing those
changes which deliver the greatest environmental
benefit. Through a focus on broader participation, and
the daily application of environmental best practice, it is
my belief ASPIRE will continue to provide leadership in air
traffic management environmental stewardship.

L
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ASPIRE-Daily

Since the publication of the first ASPIRE Strategic Plan in October 2008, the

ASPIRE partners have conducted a series of six gate-to-gate "ASPIRE Green Flights"”
successfully demonstrating the potential for fuel and emissions savings. Although

the green flights represented the best-case or ideal scenario due to the removal of
controllable constraints — a practice not feasible in daily operations — the majority of
the procedures used are available on a daily operational basis for a variety of city-
pair routes throughout the Asia Pacific region. At the 2010 ASPIRE Coordinators’
Conference in Maroochydore, Australia, the partners agreed to a proposal for ASPIRE-
Daily, identifying and promoting city-pair routes where key elements of the ASPIRE

Best Practices are utilized.

ASPIRE-Daily's mission is to identify and promote the most environmentally efficient international
city pairs in the Asia Pacific region to increase awareness and utilisation of best practices that

are available on a daily basis.

The ASPIRE-Daily city pairs represent the gold standard for environmentally responsible air

traffic services.

The goals of ASPIRE-Daily include:

o Identifying and promoting ASPIRE-Daily City Pairs
where three or more fuel-saving Best Practices
are available

o Certifying ASPIRE-Daily City Pairs with a star rating
system in consultation with the International Air
Transportation Association (IATA) Asia Pacific Office

o Enabling and encouraging reporting by airlines of
their successful utilisation of ASPIRE-Daily City Pair
routes and index this information

o Actively promoting and advertising the availability
and usage statistics of new and existing ASPIRE-Daily
City Pairs though industry forums, web distribution
and the ASPIRE Annual Report

ASPIRE-Daily City Pairs

An ASPIRE-Daily City Pair is identified by origin and
destination cities (e.g.. Auckland to San Francisco). The
reciprocal destination and origin city pair (e.g., San
Francisco to Auckland) would be considered a separate
and distinct route because of the potential differences
in Best Practice availability for departure and arrival. Only
city pairs with three or more ASPIRE-Daily Best Practices
will qualify for the designation of ASPIRE-Daily city pairs.

2011 ASPIRE Annual Report
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Daily City Pair,
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The current ASPIRE-Daily Best Practices are:

User Preferred Routes (UPRs) — A cleared lateral
profile, customised for each individual flight in order to
meet the specific needs of the aircraft operator for that
flight, such as fuel optimisation, cost-index performance,
or military mission requirements. UPRs are a favoured
enhancement to oceanic operations where air traffic
control (ATC) limitations previously required that aircraft
fly on fixed air traffic services (ATS) routes, or flexible
published track systems.

Benefit: UPRs are directly attributable to the
implementation of ground and airborne improvements
such as automated conflict prediction, conformance
monitoring and automatic dependent surveillance (ADS).
When UPRs are created based on fuel optimisation
considerations, the corresponding savings in greenhouse
gas emissions can be substantial.




Dynamic Airborne Reroute Procedures (DARP) — A
coordinated oceanic in-flight procedure to periodically
modify the lateral profile of a flight to take full advantage
of updated atmospheric conditions. Participating ANSPs
can accommodate multiple in-flight reroute requests
across airspace boundaries.

Benefits: DARP can provide significant savings in fuel
and emissions. DARP allows aircraft operators to calculate
revised profiles from the aircraft’s present position to any
subsequent point in the cleared route of flight in order to
realise savings in fuel or time.

30/30 Reduced Oceanic Separation — The minimum
lateral and longitudinal separation standard in oceanic
airspace where ground-based navigation, surveillance
and voice communications are not available.

Benefits: Qualified aircraft navigating in airspace where
these separation reductions have been implemented
achieve significantly greater efficiencies than aircraft that
cannot meet these standards. This is due to the vastly
increased access to optimum flight profiles associated
with the tighter spacing of the aircraft. This enhanced
efficiency is reflected in lower fuel burn and reduced
emissions as more aircraft can fly closer to optimal tracks
and altitudes.

Time-Based Arrivals Management — Traffic flow
management procedures and automated decision
support automation utilised to reduce arrivals
congestion into high density airspace and improve
fuel and emissions efficiency by shifting delays to the
less congested en route phase of flight. These systems
provide controllers with sequencing information,
including times at strategic arrival points that the
controllers may use to meter aircraft. Effective time-
based arrivals management reduces low altitude
vectoring and arrivals holding while also improving
merging and spacing of arriving aircraft to maximise
airspace efficiency.

Benefit: By reducing arrival congestion, there is less
need for inefficient fuel techniques such as low altitude
vectoring and aircraft holding.

Arrivals Optimisation (Continuous Descent
Approach, Optimised Profile Descent, and
Tailored Arrivals) — Any one or more of several
procedures available to aircraft operators and air
navigation service providers to improve the fuel
efficiency for aircraft during final descent phase of a
flight. Qualifying arrivals optimisation procedures have
been known as continuous descent arrivals, continuous
descent approaches, optimised profile descents,
tailored arrivals, and are generally referred to by ICAO as
Continuous Descent Operations.

Benefits: Minimises fuel burn for the arrival segment
by enabling each jet to fly the optimum track to Top of
Descent (TOD) and Optimimum Profile Descent (OPD)
from TOD to the landing runway.

Departure Optimisation — Procedures to facilitate
unconstrained climb to cruise level and track to route
start point and oceanic trajectory. Qualifying departure
optimisation procedures must substantially improve the
fuel and emissions efficiency of aircraft during the climb-
to-cruise portion of flight by minimising low altitude
vectoring and the need to level-off at interim altitudes.

Benefits: Minimises fuel burn for the departure segment
by enabling each jet to fly the optimum profile to the
Top of Climb (TOCQ).

Surface Movement Optimisation — Surface
Movement Optimisation procedures and surface and
runway movement monitoring technologies have the
potential to substantially improve the fuel and emissions
efficiency of aircraft by reducing taxi times through
improved planning of surface movements. Surface
movement optimisation procedures will be aimed at
minimising the delay from start request to approval, and
the time/fuel burn from start approval to take off.

Benefits: Reduced quantities of fuel burned and
emissions during the surface movement phase of flight.

ASPIRE Star Ratings

Each nominated ASPIRE-Daily City Pair shall be assigned
a designation as an ASPIRE 3-Star, 4-Star, or 5-Star City
Pair. The partners have engaged IATA Asia Pacific for
assessment and validation of the ASPIRE-Daily Best
Practices, city pair nominations and star ratings.

ASPIRE will assess the performance of each city pair by
calculating the utilisation rates based on the percentage
of flights where all of the best practices were available as
advertised. Partner airlines for each city pair will provide
reports monthly when one or more of the best practices
was not available for any reason.

Stars Best Practices
* K % 3
' B 6 & ¢ 4-6
LB 6.6 & ¢ 7
ASPIRE Daily
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ASPIRE-Daily City Pairs

‘
Los Angeles

Auckland—San Francisco:
UPRs
30/30 Reduced Oceanic Separation

Arrivals Optimisation

Departure Optimisation

Los Angeles—Singapore:
UPRs

Dynamic Airborne Reroute Procedure (DARP)

30/30 Reduced Oceanic Separation
Time-Based Arrivals Management

Arrivals Optimisation

Los Angeles—Melbourne:
UPRs
30/30 Reduced Oceanic Separation

Time-Based Arrivals Management

Sydney —San Francisco:
ot UPRs

Melbourne Auckland DARP
Sydney

30/30 Reduced Oceanic Separation

Time-Based Arrivals Management

%
. P ' Arrivals Optimisation

ASPIRE-Daily
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AEROTHAI Joins ASPIRE Partnership

On 10 June 2011, AEROTHAI signed an agreement to become the sixth ANSP
to join the ASPIRE Partnership. In conjunction with this event, AEROTHAI
conducted a pair of ASPIRE demonstration flights with Thai Airways
between Bangkok and Auckland, New Zealand, on 5 and 8 May 2010.
Airservices Australia, Airways New Zealand and CAAS all participated
in the demonstration, as did surrounding ANSPs from Cambodia, Vietnam,
Malaysia and Indonesia. Each leg of the flight focused on demonstrating ASPIRE

best practices in all phases of flight.

AEROTHAI Signing Event (from left to right): Sarinee Sangprasit (AEROTHAI), Graham Lake (CANSO), Siri Pichiensopon (AEROTHAI), Kevin Chamness (FAA),
Monica Davis (Airways NZ), Greg Russell (Airservices), Carey Fagan (FAA), Supot Sub-lom (Permanent Secretary of MOT), Takeshi Imagome (JCAB), Soh Poh
Theen (CAAS), ACM Somchai Thean-anant (AEROTHAI), and Doug Scott (Airservices)

The planning of the “THAI ASPIRE” flights was conceived
with a fully committed team in operations, strategy
and corporate communications. The effort was further
supported in ground-related activities by Airports of
Thailand, bringing together all key players of the Thai
aviation system. The THAI ASPIRE flight was also timed
to honour the King of Thailand’s 84th anniversary and
the 100th anniversary of the Ministry of Transport, with
the first leg departing from Bangkok on the King's
Coronation Day.

There were many challenging aspects in planning

the best practices utilised on the flights and it took a
collaborative effort amongst the ASPIRE partners in the
region to successful address them all.

Weight management process was taken and certain
pre-flight initiatives such as engine and airframe washes
were also carried out. Priority clearance and departure
was given and the shortest and most efficient taxi-out

2011 ASPIRE Annual Report
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was executed. Takeoff and climb were conducted in an
uninterrupted manner without speed or level restrictions.
Departing from Thailand, the THAI ASPIRE Boeing 777-
200ER passed through seven airspaces managed by
seven ANSPs from seven different states before reaching
its destination in New Zealand.

En route, all ANSPs responded in coordination with
the “ground follow-flight team” and requests from
THAI ASPIRE pilots. Steady cruise-climb and flight
management system recommended optimum levels
within the requested block altitude were achieved,
except over South China Sea area, where a fixed flight
level needed to be maintained. Special coordination
also allowed some shortcuts and more direct routes
in a certain airspace, namely over Phnom Penh, Ujung
Pandang, and Brisbane flight information region.

During approach, a tailored arrival and optimised profile
descent was conducted into Auckland.




The return flight was conducted in a similar manner on
most parts of the route, although the wind impact and
number of passengers differed from the forward leg.
After returning on the same route, the flight used the trial
CDO with the "Top of Descent” in Phnom Penh FIR and
uninterrupted descent into Bangkok.

The planned flight fuel usage was used as the main
baseline to determine the fuel savings of the THAI
ASPIRE flight.

The planned fuel use was in accordance with the most
likely fuel requirements, based on various factors such as

route, wind forecast, anticipated passengers and payload.

From the above mentioned approach, it was concluded
that THAI ASPIRE Flight yielded an average (per leg)
of 1,050 kg of fuel savings, equivalent to 3,308 kg of
CO2 reduction (1.3%) compared to the planned fuel
use. Taking into account the round-trip (both legs),
the total savings is 2,100 kg fuel or 6,615 kg of CO2
reduction when compared with the baseline.

THAI ASPIRE FLIGHT

INITIATIVE TO REDUCE EMISSIONS

&3 THAI
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AEROTHAI is proud of this significant achievement in
terms of the collaboration and teamwork, especially
as demonstrated from the Thai partners and regional
neighbours, and the public awareness that was
promoted from this activity. With extra effort in
communication and media — pre-flight, during and
onboard THAI ASPIRE, and post-flight — more people
are now aware of what the Thai aviation partners and
ASPIRE are doing for the environment.

Passengers on the THAI ASPIRE flights received ASPIRE
“passports” to commemorate the occasion and promote
public awareness of ASPIRE.

This THAI ASPIRE demonstration marks a significant new
chapter to environment saving programs for AEROTHAI
and its airline partner. Lessons learned from the flight will
be exploited to their fullest in the future.

AEROTHAI
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Airservices with Qantas
Los Angeles— Melbourne

FAA with United Airlines
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 JCAB with Japan Airlines

Honolulu—Kansai

CAAS with Singapore Airlines
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i AEROTHAI with Thai Airways
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Measuring Success — Baseline Metric Summary

Performance Metrics

Significant progress has been made on capturing not
only existing performance but also the benefits of
existing and potential improvements. The analyses
completed in the past year are summarised below.
More details are available at www.aspire-green.com/
mediapub/docs/metricsappendix.pdf

Measuring Success

Through successful partnerships, an initial annual
performance baseline and “ideal flight” benchmark has
been completed for the following city pairs: Auckland
to/from San Francisco, Auckland to/from Los Angeles,
Sydney to/from San Francisco, Sydney to/from Los
Angeles, Brisbane to/from Los Angeles, and Melbourne
to/from Los Angeles. Trajectories are pieced together
from the positional information provided by the air
navigation service providers and then modelled to
determine the fuel burn performance baseline. The “ideal
flight” benchmark is based on a minimum fuel path for
the trajectories built for the performance baseline. The
benchmark provides an individually optimal but likely
unachievable goal. These baselines and benchmarks are
broken down by origin, destination and airframe. Over
the next year, the current performance will be measured
against last year as well as the baseline to look for trends.

Benefits of DARP

Dynamic Airborne Reroute Procedure (DARP) allows
airborne flights to modify their flight trajectory to achieve
fuel savings by taking advantage of updated wind
information and flying more direct routes. In addition,
DARP can be used to avoid adverse weather. The fuel
savings provided by DARP was calculated by comparing
modelled fuel burn for each planned trajectory with
the modelled fuel burn for the corresponding rerouted
trajectory. A total of 138 planned and reroute trajectory
pairs were modelled, with an average savings of 110 kg
for each DARP. Considering only those flights that had a
positive savings, the average per DARP was 440 kg. The
number of participating flights is low and the sample
may not represent the full benefits. In the 2009 South
Pacific historical analysis, flights were estimated to save
between 0.3% and 0.6% of their en route fuel burn by
using DARP.

2011 ASPIRE Annual Report

“\

Separation Below 30/30

While the oceanic airspace is vast, there is significant
competition for fuel efficient routing. As many of
oceanic flights fly great distances, small changes can
have a significant impact. In particular, there have been
many questions raised about the financial impacts of
the current separation standard for properly equipped
aircraft. What would be the benefits of operating the
oceanic traffic in a radar-like environment?

This high-level benefits analysis looks to answer whether
the potential benefits of such a reduction warrant
research into enabling technologies and under what
conditions. To evaluate various separation standards,

we considered separation below 30 nautical miles
(latitudinal and longitudinal) in 5-mile increments down
to 5/5, which is current en route radar separation. We
further considered potential changes in traffic, looking
at the current traffic, double the traffic and then triple
the traffic. We evaluated two sources for the trajectories:
the filed flight plan and a fuel optimal trajectory. In all
scenarios, the same separation standard was applied to
all aircraft. By simulating aircraft behaviour for nine days
a month from seven months, we found that the largest
fuel economy benefit comes from the planes flying more
fuel efficient speeds and that there is not a business
case for further reductions in separation standards. The
benefits of radar-like separation are ~0.6% under triple
traffic. With the fuel optimised trajectories, the benefits
drop to almost zero even with triple traffic.




INSPIRE

Building on the model of the successful ASPIRE partnership, the Indian Ocean Strategic
Partnership to Reduce Emissions (INSPIRE) has been established. A partnership
agreement was signed by Airservices Australia, ATNS of South Africa and Airports
Authority of India, and witnessed by Abu Dhabi Department of Transport in March

2011. The partnership, which will focus upon operations in the Arabian Sea and Indian
Ocean, is intended as a catalyst for adopting and promoting best practices that have
demonstrated and proven success in operational efficiency and the reduction of
greenhouse gasses.

To mark the establishment of INSPIRE, three of the [tis anticipated the strategic plan, including a detailed
partner airlines, Emirates Airline, Etihad Airways and works program, will be published later in 2011.

Virgin Australia, conducted demonstration flights

in mid-July 2011. These flights exercised concepts and The INSPIRE partnership is characterised by its broad and
technologies in flight efficiency and emissions reductions proactive peer group inclusive of air navigation service
in all phases of flight, and followed the successful providers and airline partners. Together with the support
demonstration in March by South African Airways. The and participation of the peer group the partners are
demonstrations provide by example an achievable and confident that INSPIRE will oversee a successful program
measurable target for operational improvements which of air traffic management environmental best practice.

will be incorporated in the INSPIRE works program.

To find out more about INSPIRE please visit: www.inspire-green.com

):)_ Baseline Metric Summary
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ASPIRE Work Programme

This work programme was initiated in June 2008 by the ASPIRE partners and has now
expanded beyond the South Pacific to include the Asia Pacific region. The goals outlined

in the 2011 plan include:

Dynamic Airborne Reroute Program (DARP)
Enhancement - Identify limitations and
constraints to the existing Pacific DARP and
expand focus into Asian region where possible,
remove constraints via procedural, cultural and
automation change.

o Expanded to include NADI Flight Information Region

o FAA and JCAB began westbound DARP trial (Hawai
to Japan)

User Preferred Route (UPR) Expansion -
Identify constraints limiting the availability of
UPRs and recommend action plans to remove
constraints.

o Continued FAA/JCAB collaboration to increase
UPR availability

0 UPRs continue to be available between Asia and
Hawaii and on tracks H/I (North America to Hong
Kong/Taipai)

o UPRs now available between Melbourne Australia and
Auckland, New Zealand

0 Oceanic Automated Dependent Surveillance-Contract
Climb Descent Procedures Initiative — Collaborate
on the standards development and the execution of
operational trials for Oceanic ADS-C Climb Descent
Procedures (CDP)

o FAA is conducting an ADS-C Climb Descent Procedure
(CDP) Operational Trial at Oakland Air Route Traffic
Control Center through February 2012

Automatic Dependent Surveillance-Broadcast
(ADS-B) Oceanic and Remote — Collaborate
on operational trials to harmonise procedures
and collect data to support implementation of
ADS-B ITP in South Pacific airspace.

o South Pacific trials currently under way

2011 ASPIRE Annual Report

Implementation of ADS-B with VHF
communications — Progress with ADS-B
implementation in the South China Sea area
with Vietnam and Indonesia.

o To further enhance the flow of en route traffic over
the South China Sea, CAAS has been working with
neighbouring ANSPs to operationalise ADS-B data
sharing arrangements for such traffic. This cross-
border collaboration will enhance the surveillance of
and communication with aircraft operating in remote
and oceanic areas, and thereby airspace capacity and
the safety and efficiency of air traffic.

o Operational trials with ADS-B equipped aircraft for
reduced separation in parts of the Singapore FIR are
targeted to commence in 2012.

o Implementation of Reduced Horizontal Separation
- Progress with the implementation of RNP10 and
RNP4 operations in the South China Sea and Bay of
Bengal areas.

0 CAAS has implemented the 50NM longitudinal
separation based on PBN RNP10 specification on two
of the busiest trunk routes connecting the Singapore —
Hong Kong, China, city-pair.

o With enhanced CNS capability through the availability
of ADS-C/CPDLC services in the adjacent FIRs, CAAS
will be working to implement the same reduced
longitudinal separation on two other routes serving
the Pacific and the Far East.

0 CAAS and the other States/ANSPs related to the Bay
of Bengal area have also collaborated to implement
50NM longitudinal separation on four routes serving
South East Asia and Europe through this area with
effect from 30 June 2011. Subsequent phases of
implementation will follow.
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OPDs published for Anchorage (6), Honolulu (4), Los
Angeles (4), San Francisco (2)

Expansion to additional coastal cities with oceanic
arrivals possible in 2012

To make CDO available to more arrivals, CAAS will be
publishing dedicated CDO procedures for arrivals into
Changi Airport by the end of 2011.

Further trials will be carried out involving all airlines
operating into Changi Airport, and the procedures
will be enhanced based on the experience gained to
maximise aircraft fuel savings and carbon emission
reduction during the landing phase.

Enhanced CDO procedures will be available
permanently for arrivals into Changi Airport to use on
an opportunity basis in 2012.

FAA is researching new pre-departure capabilities
weto provide more flexible and optimal en-route
paths for the westbound flights currently using the
track system (PACOTS).
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