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Enhancing European Modelling Capabilities
in Support of ICAO’s Committee on Aviation [ o

Environmental Protection

= WISDOM

= Advanced Emissions Model

= IMPACT

= Aircraft Assignment Tool (AAT)
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What is WISDOM?

World Interconnected Sources Database of i ™ o

Operational Movements

= An historical archive of global aircraft operational
movements & trajectories

= Six selected representative weeks (Feb, Apr, Jun, Sep, Oct,
Dec) for Trajectories

= Full year of aircraft operational movements

= Used for ICAO CAEP - Environmental assessments

= Linked with AEM - EUROCONTROL Advanced Emissions
Model

= To estimate Fuel burn and Greenhouse Gas emissions



CAEP COD
Common Operations Database
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WISDOM
Data Coverage
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15/02/2002

Data Sources: FAAETMS; EUROCONTROL ETFMS; Flight Schedule databases



WISDOM
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Data Crunching Processes
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WISDOM
Trajectory Completion and Merging
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ADVANCED EMISSIONS

MODEL (AEM)

Advanced Emissions Model
(AEM) is used to:

= estimate fuel burn/CO,
and H,0, SOx, NOx, HC,
CO, Benzene, VOC, and
TOG; and

= analyse flight profile data
on a flight-by-flight basis;

for air traffic scenarios ranging
from local studies around
airports to global emissions
from air traffic.

B AEM Kernel 2.3.1

Study | Options || Advanced options || Reference kables || Help |
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Study descripkion

hame (prefer shork name) Author
| | |
Descripkion [Date
| 29{04/2013 3
Input
3 S06: 506 File: | | Browse
kraffic file: | | Browse
) REMPC:
Flight File: | | Browse
Cukpuk Folder {study and 5067
Location: | | L Browse ]
[ | oo
[Compute emissiuns] [ Exit
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AEM
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Trajectory Input Data

Flight Points Flight segment
(portion of trajectory between 2 flight points)

For each Flight Point, detailed flight
information is requested (lat, long, FL,
time, speed, etc.) to calculate emissions
Flight segment by Flight segment.

Arrival
Airport

Departure
Airport
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AEM

Data Crunching Processes

Aircraft/Engine Profiles

BADA provides
fuel flow above

3,000 ft

N Fuel Burn Calculation

4

Fuel consumed

Coefficients for Fuel

Burn proportional to
polluants

N | Emission Calculation

Y $+4I$33

H20 COz2 SOx NOx CO HC

=
=

- Fuel flow below 3,000 ft

Slide 10
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from ICAO Exhaust
Emissions data

Engine emission indices
from ICAO Exhaust
Emissions data

Boeing Fuel Flow
Method 2

HC provides VOC and
TOG using_; EPA method
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AEM
Gridded Emissions Inventories
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SESAR

20INT UNDERTAKINS

IMPACT

THE NEW ENVIRONMENTAL ASSESSMENT
PLATFORM FROM EUROCONTROL

IMPACT was developed In context of
the European SESAR programme.

The main objective was to develop
and deltver a modelling system

designed to support assessment
of the Impact of SESAR operational
Improvements (Ols) on nolse

and emisslons.

IMPACT Is planned to be used In
the context of future ICAO
environmental policy assessments.

IMPACT avallabllity:

+ Now for SESAR users;

¥ From 2014 for the wider
user community

IMPACT =
STAPES + AEM IN THE CLOUD

IMPACT enables both the EUROCONTROL emission (AEM) and noisa (STAPES) modaks to ba run
from tha same modaling platform via a sacure web portal. IMPACT provides a common aircraft

P and trajectory

0 be usad jeintly by bath modsls.

IMPACT addresses the following SESAR-specific requirements:

*» Pravida an appropriata aval of granularity snitity) to corractly resp
o s e

“ Cover all phases of flight (gateto-gats) for fuel bum and emissions;

*} Support studicson differant scales, from the local lavel (arport or TMA-spacific) up
tothe global kel (E network level and beyond);

s

+) Emble consistent trads-off amalyses betwesn fud bum/amissions and noise;

*} Handke input data from different sources induding FDR data, fast-time or real-time
simulator dat

++ Emblathath ical dafnition of ional concepts to be used in place of recorded
input data, ¥ roquired (eg. by using procedural staps)

» Mako the systam availible to diffarent usars invelved in operational projects for
. 2 of thai ceoy

P 3 P P P

IMPACT's data warsh ins all ref and dofault data such as BADA 4.0 and ANP v20
required by the STAPES and AEM modals
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IMPACT
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Data Flows

Aircraft Performance

ERM Web Portal
Model

Noise Model (Noise contours)
Common Input Data
| pu (STAPES) :>
Gopulation count9

[ Flight Trial Data Data input

Dispersion

- = - Validation / View /
| Real time Simulations Edit

Green House Gas

[ Common Input Data Emissions|Mogel |:> GHG Emissions
Run management Metrics

| Fast Time Simulations

(AEM Kernel)

Gridded Emissions Quality
Inventories Dispersion

Model

| Theoretical definitions Post processing Common Input Data

Generation

Local Air

Data Warehouse




MODELLING
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FUTURE EMISSIONS

ESRAOQOS8 - Grand Total
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FUTURE EMISSIONS

The Capability Gap

TRAFFIC FORECAST

CAEP FESG
STATFOR
AERO-MS

Commercial?
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PERFORMANCE DB

BADA

ICAO Engine Emissions db
AC Noise And Performance db
FOI, FOCA, Other?




AIRCRAFT ASSIGNMENT TOOL
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Bridging the Capability Gap

AIRCRAFT ASSIGNMENT TOOL
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CONCLUSIONS

_ Destination Green *

Enhancing European Modelling Capabilities in ~——

Support of CAEP

= WISDOM build of 2012 global traffic under way
= |IMPACT cloud-based assessment capabilities
= STAPES (Noise) — Now
= AEM (Fuel burn & emissions) — Dec 2013
= Forecasting future fleet & emissions
= Aircraft Assignment Tool (late 2013)
= IMPACT & AAT to be stress-tested in CAEP (2013-14)
= EUROCONTROL, EASA, EC working together
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