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AFR
AGL
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ANSP
APMA
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ARFF
ARP
ASQP
ASU
ATA
ATOW
Avgas
BADA
BFFM2
bhp
BPR
BTS
CAEP
CDO
CERC
CHa
CI
CNG
CO
CO2
DAC
DEFRA
DT
DLR
DOAS
DOT
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ECS
EDMS
EEA
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Above aerodrome level

Advisory Council for Aeronautics Research in Europe

Air climate unit

Advanced aircraft emission calculation method
Atmospheric Dispersion Modelling System (United Kingdom)
Aviation Environmental Design Tool (United States FAA)
Air-fuel ratio

Above ground level

Airport Local Air Quality Studies (EUROCONTROL)
Above mean sea level

Air navigation service provider

Air pollution in the megacities of Asia

Auxiliary power unit

Airport rescue and fire fighting

Aerodrome reference point

Airline service quality performance

Air starter unit

Air Transport Association

Actual take-off weight

Aviation gasoline

Base of aircraft data

Boeing fuel flow method 2

Brake horsepower

Bypass ratio

Bureau of Transportation Statistics (United States)
Committee on Aviation Environmental Protection
Continuous descent operations

Cambridge Environmental Research Consultants (United Kingdom)
Methane

Carbon index

Compressed natural gas (carburant)

Carbon monoxide

Carbon dioxide

Double annular combustor

Department for Environment, Food and Rural Affairs (United Kingdom)
Department for Transport (United Kingdom)

Deutsches Zentrum fiir Luft- und Raumfahrt

Differential optical absorption spectroscopy

Department of Transportation (United States)

European Aviation Safety Agency

Environmental control system

Emission and Dispersion Modelling System (United States FAA)
European Environment Agency

Engine Emissions Data Bank (ICAO)

Exhaust gas temperature

Emission index
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EPA
ETFMS
ETMS

EU
FAA
FAF
FBO
FDR
FES
FESG

FIRE

FOA
FOCA
FOD
FOI
FSC
g
GE
GIS
GPU
GSE
GUI

HAP
HC
HDV
hp

Hz

1AE
ICAO
ICCAIA
I0AG
IPCC
ISA

kg

km

kN

kt

KVA
kW
LASAT
LASPORT
LPG
LTO

m
MCLT
MES
min
MSDS

Environmental Protection Agency (United States)
Enhanced tactical flow management system (EUROCONTROL)

Enhanced traffic management system (United States)

European Union

Federal Aviation Administration (United States)

Final approach fix

Fixed-based operator

Flight data recorder

Fixed energy system

ICAO CAEP Forecasting and Economics Analysis Support Group

Factor Information Retrieval Data System (United States EPA)

First Order Approximation

Federal Office for Civil Aviation (Switzerland)
Foreign object damage

Swedish Defence Research Agency

Fuel sulphur contents

Gram

General Electric

Geographical information system

Ground power unit

Ground support equipment

Graphical user interface

Hour

Hazardous air pollutant

Hydrocarbon

Heavy-duty vehicle (e.g. truck, bus)
Horsepower

Hertz

International Aero Engines

International Civil Aviation Organization
International Coordinating Council of Aerospace Industry Associations
International Official Airline Guide
Intergovernmental Panel on Climate Change
International Standard Atmosphere
Kilogram

Kilometre

Kilonewton

Knot

Kilovolt ampere

Kilowatt

Lagrangian simulation of aerosol — transport
LASAT for Airports (Europe)

Liquefied petroleum gas

Landing and take-off

Metre

Maximum climb-limited thrust

Main engine start

Minute

Material safety data sheet
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NAAQS

NASA

NGGIP

NMHC

NMVOC

NO

NOx

NO2

NPR

nvPM

nvPMmass
nvPMnumber

(0}

OPR

Pb

PBL

PCA

PLTOW

PM

PMas

PMio

POV
PPM
P&W
RR

s

SAE
SAEFL
SHP
SN
SOx
SO2
TAF
TEOM
THC
TIM
TOW
UFP

UID
UN
UNFCCC

ug/m’

VMT
voC
WHO

National Ambient Air Quality Standards (United States)
National Aeronautics and Space Administration (United States)
National Greenhouse Gas Inventories Programme
Non-methane hydrocarbons

Non-methane volatile organic compounds

Nitrogen monoxide

Nitrogen oxides

Nitrogen dioxide

Noise-preferential route

Non-volatile particulate matter

Non-volatile particulate matter mass

Non-volatile particulate matter number

Ozone

Overall pressure ratio

Lead

Planetary boundary layer

Pre-conditioned air (for cooling/heating of parked aircraft)
Performance-limited take-off weight

Particulate matter

Particulate matter with an aerodynamic diameter of 2.5 micrometres
or less

Particulate matter with an aerodynamic diameter of 10 micrometres
or less

Privately owned vehicle

Parts per million

Pratt & Whitney

Rolls Royce

Second

Society of Automotive Engineers

Swiss Agency for Environment, Forests and Landscape
Shaft horsepower

Smoke number

Sulphur oxides

Sulphur dioxide

Terminal area forecasts (United States)

Tapered Element Oscillating Microbalance

Total hydrocarbon

Time-in-mode

Take-off weight

Ultrafine particles (particulate matter with an aerodynamic diameter
of 0.1 micrometre or less)

Unique identifier

United Nations

United Nations Framework Convention for Climate Change
Micrograms per cubic metre

Volt

Vehicle-miles travelled

Volatile organic compounds

World Health Organization
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X = (thrust)/(maximum rated thrust), quadratic defined by values X1, X2, X3;
Y = (fuel flow)/(fuel flow @ maximum rated thrust), values Y1, Y2, Y3.

giving:

Y=AX?+BX+C
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with three known points:
Y1=AX12+BX1+C
Y2=AX22+BX2+C
Y3=AX3?+BX3+C

allowing solution for A, B and C as:
A =(Y3-YD/((X3-X1) * (X1-X2)) — (Y3-Y2)/[((X3-X2) * (X1-X2))

B = (Y3-Y1)/(X3-X1) - A * (X3+X1)
C=Y3-A*X32-B*X3
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X1=10.30
X2=10.85
X3=1.00

With ICAO EEDB fuel flow data:

Y1 =0.2844
Y2=0.8199
Y3 =1.0000

— A=03242
— B =0.6009
— C=0.07491

(\ ) — Y =0.3242 X2 + 0.6009 X + 0.0749

Sl e A0 5 T G oWl i) naas (Y

X1=0.07
X2=0.30
X3=0.85

With ICAO EEDB fuel flow data:

Y1=0.1090
Y2=0.2844
Y3 =10.8199

— A=0.2709
— B =0.6622
— C=10.0613

(Y) — Y =0.2709 X2 + 0.6622 X + 0.0613
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70 per cent thrust (X = 0.7): equation (2): Y = 0.6576 — multiply by ICAO EEDB maximum rated thrust fuel
flow — fuel flow = 1.388 kg/s

90 per cent thrust (X = 0.9): equation (1): Y = 0.8783 — multiply by ICAO EEDB maximum rated thrust fuel
flow — fuel flow = 1.853 kg/s.
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AB3 A30B 1PW048 PW4158 Airbus A300
AB4 A306
AB6
ABF
ABX
ABY
310 A310 1GEO16 CF6-80C2A2 Airbus A310
312
313
31F
31X
31Y
318 A318 8CMO060 CFM56-5B9/3 A318
319 A319 3CMO027 | CFMS56-5B5/P (60%) Airbus A319
31A007 V2524-A5 (40%)
320 A320 8CMO55, 11A003 | CFM56-5B4/3  (50%) Airbus A320
25 V2527-A5 (50%)
320 A20N 18PW122 PWI1127G-JM Airbus A320Neo
17CMO082 CFM LEAP-1A26
321 A321 8CMO054, 31A008 | CFM56-5B3/3  (30%) Airbus A321
V2533-A5 (70%)
321 A2IN 18PW126 PW1133G-JM Airbus A321Neo
17CMO083 CFM LEAP-1A35
330 A330 3RR030 Trent 772B-60 Airbus A330-200
332 A332
330 A330 3RR030 Trent 772B-60 Airbus A330-300
333 A333
342 A342 1CMO11 CFM56-5C3 Airbus A340-200
340 A340 2CMO015 CFM56-5C4 Airbus A340-300
343 A343
345 A345 6RR041 Trent 556-61 Airbus A340-500
346 A346 6RR041 Trent 556-61 Airbus A340-600
350 A350 14RR079 Trent XWB-84 Airbus A350-900
350 A350 18RR080 Trent XWB-97 Airbus A350-1000
380 A388 9EA001, 18RROS81 GP7270 (60%) Airbus A380-8
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Trent 970 (40%)
703 B703 1PW001 JT3D-3B Boeing 707
707
T0F
70M
717 B712 4BR005 BR700-715A1-30 Boeing 717
721 B721 1PW004 JT8D-7B Boeing 727-100
72M
722 B722 1PW009 JT8D-15 Boeing 727-200
727
72C
72B
72F
728
731 B731 1PW007 JT8D-9A Boeing 737-100
732 B732 1PW007 JT8D-9A Boeing 737-200
73M
73X
737 B733 1PW007 JT8D-9A Boeing 737-300
73F
733
73Y
737 B734 1PW007 JT8D-9A Boeing 737-400
734
737 B735 1PW007 JT8D-9A Boeing 737-500
735
736 B736 3CMO030 CFM56-7B20 Boeing 737-600
73G B737 3CMO031 CFM56-7B22 Boeing 737-700
T73W
738 B738 3CM033 CFM56-7B26 Boeing 737-800
73H
739 B739 3CMO033 CFM56-7B26 Boeing 737-900
74T B741 1PWO021 JT9D-7A Boeing 747-100
74L N74S
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74R B74R
74V B74R
742 B742 1PWO025 JT9D-7Q Boeing 747-200
74C
74X
743 B743 | IPW029 (66%)| JTID-7TR4G2 (66%) Boeing 747-300
24D 1RRO08 (34%)| RB211-524D4 (34%)
747 B744 2GE041 CF6-80C2BI1F Boeing 747-400
744
74E
74F
74])
74M
74Y
748 B748 11GE139 GEnx 2B67 Boeing 747-8
757 B752 3RR028 RB211-535E4 Boeing 757-200
75F
75M
753 B753 5RR039 RB211-535E4B Boeing 757-300
762 B762 1GEO012 CF6-80A2 Boeing 767-200
76X
767 B763 1PWO043 PW4060 Boeing 767-300
76F
763
76Y
764 B764 3GEO058 CF6-80C2B8F Boeing 767-400
777 B772 2RR025 Trent 877 Boeing 777-200
772
777 B773 7GE099 GE90-115B Boeing 777-300
773
787 B787 11GE138 GEnx 1B70 Boeing 787-8
12RR057 Trent 1000 PkgB
CS1 BCS1 16PW111 PW 1524G Airbus A220-100 /
Bombardier CS 100
CS3 BCS3 16PW110 PW 1525G Airbus A220-300 /
Bombardier CS 300
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D10 DC10 Douglas DC-10
D11
DIC
DIF
DIM DC10 3GE074 CF6-50C2 Douglas DC-10
DI1X
D1Y
D8F DC85 1CM003 CFM56-2C1 Douglas DC-8
D8L DC86
DSM DC87
D8Q
DST
D8X
D8Y
DC9 DC9 1PW004 JT8D-7B Douglas DC-9
Do1 DC91
D92 DC92
D93 DC93
D94 DC94
D95 DC95
D9C
D9F
D9X
L10 L101 1RR003 RB211-22B Lockheed L-1011
L11
L15
L1F
Ml11 MD11 3GE074 CF6-80C2D1F | McDonnell ~ Douglas
MIF MD11
MIM
M80 MDS80 1PWO018 JT8D-217C | McDonnell ~ Douglas
M81 MD81 MDE0
M82 MD82
M83 MDg3
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M87 MDg7
MDg8 MDg8
M90 MD90 11A002 V2525-D5 | McDonnell ~ Douglas
MD90
TU3 T134 1AA001 D-30-3 Tupolev Tul34
TUS T154 1AA004 D-30-KU-154-11 Tupolev Tul54
1KK001 NK-8-2U
ARS8 RJ85 1TLO004 LF507-1F, -1H Avro RJ85
ARJ
141 B461 1TLO003 ALF 502R-5 BAe 146
142 B462
143 B463
146
14F
14X
14Y
147
CR1 1GEO035 CF34-3A1 CRJ-100ER
CR9 8GE110 CF34-8C5 CRJ-900
ER4 E145 6AL007 AE3007A1 Embraer ERJ145
ERJ
E70 E170 8GE105 CF34-8E5A1 Embraer EMB170
E90 E190 11GE144 CF34-10E5A1 Embraer EMB190
100 F100 1IRR021 TAY Mk650-15 Fokker 100/70/28
F70 F70
F21 F28
F22
F23
F24
F28
B11 BAll IRRO16 Spey-512-14DW BAC 111
B12
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B14
B15

D38 D328 7PWO078 PW306B Dornier Do 328

GRJ 11RR048 Tay 611-8C Gulfstream IV

GRJ 6BRO10 BR700-710A1-10 Gulfstream V

11BRO11 BR-700-725A1-12 Gulfstream VI

19PW127 PW814GA Gulfstream VII-500

11PJ002 SaM146-1S18 RRJ95-LR

YK2 YK42 1ZM001 D-36 Yakovlev Yak 42

FAEED222 PWS545A or similar Cessna 525/560

PT6A-42 PT6A-42 Beech King Air

DHI1 PW120 PW120 or similar DHC8-100

ATS PWI127F PWI127F or similar ATR72-500
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PUBLICLY AVAILABLE DATABASES FOR MATCHING

AIRCRAFT TYPE WITH ENGINE TYPE

1. Useful data fields in the IOAG database

Time flight is scheduled to depart origin in local time

Time flight is scheduled to depart origin in Greenwich Mean Time (GMT)
Number representing arrival airport

Arrival airport alphabetic code (e.g. JFK)

Time flight is scheduled to arrive in local time

Time flight is scheduled to arrive in GMT

Type of aircraft, in code (e.g. B738)

Abbreviation for air carrier name

Flight number

1/0 code showing days of the week that the flight flies that time slot and city pair
Carrier name in Air Transport Association (ATA) Code

Air carrier company in two-letter IOAG code

Commuter or carrier company

Aircraft type in ATA code

J for jet, T for turboprop, P for propeller-driven aircraft

Air carrier company name spelled out

Origin city and country/State, spelled out

Destination country or State if the destination is in the United States

Origin country or State if the origin is in the United States.

Year and month of the current schedule

0/1 code indicating whether this flight flies on each day of the month given by the schedule
Number of times (days) this fight is flown between this city-pair at this time slot in a month

= LveTime
LveGMT

= ArrCode
= Arrive
= ArrTime
= ArrGMT
= Equip
= FAACarr
= FltNo
= Freq
= ATACarr
= IOAGCARR
= CarrType
= ATAEquip
= EqType
= CarrName
= LveCity
= ArrCntry
= LveCntry
= YYMM
= Eday
= FPM

2. Useful data fields in the BACK World Fleet
Registration Database

Aircraft type Equipment type (LAR code) Overall length (m)

Aircraft serial number Equipment type (IOAG code) Belly volume (cubic metres)

Aircraft manufacturer Aircraft equipment model Fuel capacity

Registration/tail number Operator category Maximum take-off weight (kg)

Engine manufacturer Operator name Maximum payload (kg)

Engine model Operator IATA code Maximum landing weight (kg)

Number of engines Operator ICAO code Range with maximum fuel (km)

Aircraft noise class (stage) Wingspan (m) Range with maximum payload (km)
Equipment category Wing area (square metres)

3-A1-40
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IATA carrier code
Flight number
Depart airport
Arrival airport

Date of operation
Day of week

4.

Operator name

Operator IATA code

Operator ICAO code
Aircraft tail number

Aircraft type and subtype
Month and year of manufacturing

3. Useful data fields in the ASQP Database

IOAG depart time
Actual depart time
I0AG arrival time
CRS arrival time
Actual arrival time
Wheels-off time

Wheels-on time
Aircraft tail number
Taxi-out time
Taxi-in time

Useful data fields in the JP Airline Fleets Database

Construction number

Previous identity

Number of engines
Manufacturer of engines

Exact type of engines
Maximum take-off weight (kg)

Seat configuration (or other use than
for passenger services)
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Y=Yi-v dlaleal) EmissionPollutant [g/GSE] = fuel flow [kg/h] x emission factorPollutant [g/kg fuel] x time [h] (x DF)
o
Fyi - Al EmissionPollutant [g/GSE] = power [kW] x load [%] x emission factorPollutant [g/kW] % time [h] (x DF)
B
£=YT =7 aalaal) EmissionPollutant [g/GSE] = fuel flow [kg] % emission factorPollutant [g/kg fuel] (x DF)
s
size of engine (kW, sometimes bhp); = power
based on engine type, fuel type, age, and reflecting design and emissions control technology of = emission factor
GSE;
total annual operating time; = time [h]
deterioration factor. = DF
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95 kW x 0.25 load factor x 6.00 g/lkW-h x 3 500 hours x 1.03 deterioration factor = 513 712.5 g (514 kg NOx)
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o—Yi-v dlsledl Emissionpoliutant [g] = power [kW] x load factor [%)] % emission factorpoliutant [g/kWh] x timeasc-ops [h] x DF

HGITTNS

average time for GSE unit operation, dependent on type of operation (arrival, departure or = timea/c-ops [h]
maintenance), stand property and aircraft size;

deterioration factor (reflecting age and maintenance of GSE). = DF
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45 kW % 0.25 load factor x 6.0 g/lkW-h x 1.03 deterioration factor x 10 minutes x 1-hour/60 minutes = 11.61 g NOx.
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400N dalad) Aalaall aladinl Glileady) Glus Gyad clagleall 232 (e o—¢
=Y —valledl Emissions [g VOC] = Zfuel types ((fuelnydrant delivered [Kg] + 2 % fueltanker delivered [kg]) % emission factor [g/kg]e)
ax ) adle Glaal By Alal) G ilall gy (e aaS Y 00 v ald Bald gy e & 1 (JUa daes e 1-¢
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(1500 000 kg Jet A-1x 0.85x 0.01 g VOC/kg Jet A-1) + (1 500 000 kg Jet A-1 x 0.15 x 2 connections

x 0.01 g VOC/kg Jet A-1) + (500 kg avgas x 2 connections x 1.27 g VOC/kg avgas) = 18 520 kg VOC.
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FAA Aviation Emissions and Air Quality Handbook, 2014 CaliaN) JeSdle / u:d-‘-' 1) JsSDle
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Libad) colid) ddadily L bl Aadaly adall Al cilleey Laad) hall e capill Ciljagats 35850 Jagad/ias Cljgad <l yUaal)
lanally claallly cbleally lialall e desiiag daaly Aila Jadd (Guhll e §f "Gl #)la" bl jilaas gt Lad
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U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Compilation of Air  a)

Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources (AP-42), Fifth Edition and
Supplements, 1995 (with supplements through 2009); and

EMEP/EEA  air  pollutant  emission  inventory  guidebook (2013 or later  versions): b)
http://www.eea.europa.eu//publications/emep-eea-guidebook-2013 ..

Glai slats Laag (il adlily olaly & dertioal) ol dglie g sgdioed) 30 8 Al dangial) b)) of Ay o—)
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Lo 2853l/5)08) iy 8 35851 gl (e Aegiia Ao gana padiody B o) Ciieg i Kia V0 calinng 1Y) Laylad ) ARl ol
Aalall aliles) aiload Lgie JSg Jiladl Jg il 5l Gl andall Slally Gadsaladly Jhall 35895 3530 Cary andll Glld
Slile e elsgll lizle il Sy glsil e Jpaanl) sale Ka ¢ Jaidi oylal Lgpal A Al jabeadll dually Y-Y
L sale clblasy) ol sailse Cilaslae sl pyeatl) 138 Jin d5mg pae Alls Ay sy Qi) a5 duciiiall dpgdanl) A
38 g5 (Latl) ¥ ana (51) (@all o el lanal pladin (wleldl — Laleanll 5,580 (5) diajl) 55 Gulad e 308 05
Ve Ganli (Kar cdatisall o saaal)l Lal) Beal/clDll Ly lgcass o Clbilasy) 48]l Guball L6 clagleiSs gl
calaill 2a1S Adlea ) chpaiil) b sS3 l eVAD) 8 jUaal) dase dalis 8 52L3) e sl Lalial)

) Al Bgal/lal dually 58 il Eilasy) eV are Ul lasae Zartived) jalaadd) Y =Ti-Y Joaal) a5 ¥-Y
(toshall oLyl clalpal Fausilly bla) iy Y=Y Jgaall 8 2555 o(S3lally 353501 g5

4 ggal/aldall — dlasy) cae aliby jilas — Y -F-7 Jgaal)
Fuel Source
Coal, including anthracite, EPA, AP 42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Vol. 1, Ch. 1
bituminous, EMEP/EEA air pollutant emission inventory guidebook (2013 or later versions), groups 1.A.1 and

bituminous/subbituminous, and 1.A4
subbituminous coal

Fuel oil EPA, AP 42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Vol. 1, Ch. 1

EMEP/EEA air pollutant emission inventory guidebook (2013 or later versions), groups 1.A.1 and
1.A4

LPG EPA, AP 42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Vol. 1, Ch. 1

EMEP/EEA air pollutant emission inventory guidebook (2013 or later versions), groups 1.A.1 and
1.LA4

Natural gas EPA, AP 42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Vol. 1, Ch. 1

EMEP/EEA air pollutant emission inventory guidebook (2013 or later versions), groups 1.A.1 and
1.A4
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tlshall sligSl) Clalga — Gilagy) C¥aee Cliby jdlas — Y=¥i-¥ Jgaal)

Fuel Methodology Source
Diesel fuel USAF (distillate oil) EPA, AP-42, Fifth Edition Compilation of Air
Pollutant Emissions Factors, Vol. 1, Chapter 3
Gasoline USAF EPA, AP-42, Fifth Edition Compilation of Air
Pollutant Emissions Factors, Vol. 1, Chapter 3
Kerosene/naphtha (jet fuel) USAF EPA, AP-42, Fifth Edition Compilation of Air
Pollutant Emissions Factors, Vol. 1, Chapter 3
LPG (propane or butane) USAF EPA, AP-42, Fifth Edition Compilation of Air
Pollutant Emissions Factors, Vol. 1, Chapter 3
Natural gas USAF EPA, AP-42, Fifth Edition Compilation of Air
Pollutant Emissions Factors, Vol. 1, Chapter 3
Residual/crude oil USAF EPA, AP-42, Fifth Edition Compilation of Air

Pollutant Emissions Factors, Vol. 1, Chapter 3

Various fuels EEA EMEP/EEA air pollutant emission inventory
guidebook (2013 or later versions), group 1.A.4
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o ) 2alS] Gllasl g pane (s cbisin Aol ) v dpd) iy Ul
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EPA, AP-42, Fifth Edition Compilation of Air Pollutant Emissions Badalag B ki
Factors, Vol. 1, Chapter 2

EMEP/EEA air pollutant emission inventory guidebook (2013 or later
versions), group 5.
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Jlaal) salal) L)
» FAA Aviation Emissions and Air Quality Handbook, <\\g Ll (;L,d\ 5 el & Jslaall) DUl Lahul) ddasl) dauda
2014 Beadly (58 5ally DUl s olls ol dillasy

» EMEP/EEA air pollutant emission inventory guidebook
(2013 or later versions), group 2.D

* FAA Aviation Emissions and Air Quality Handbook, x5S)5iss (Adsally JAN1) JeaSls s Audall gl EDLje
2014 rsga—ad¥l JsaSs A5 aye89 585 (y5 SU

* Occupational Safety and Health Administration ) s .
(OSHA) https://www.osha.gov/ Vs ey G550 Gl 2585
* EMEP/EEA air pollutant emission inventory guidebook Oy Cpbiul= 550l 5s llg ol Y )

(2013 or later versions), group 2.D
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EMEP/EEA air pollutant emission
inventory guidebook (2013 or later
versions), group 1.B.
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Airports Council International (ACI), 2009, Policy and Recommended Practices Handbook. Section 6.2 of this handbook describes
emissions and local air quality and illustrates potential measures to reduce emissions at source.

ICAO, 2018, Airport Planning Manual (Doc 9184), Part Il — Land Use and Environmental Management). Chapter 3 of Doc 9184,
Part II, outlines emissions control measures that airport operators themselves, or in cooperation with aircraft operators, can
employ for aircraft, ground support vehicles and airport facilities.

ICAO, 2014, Operational Opportunities to Reduce Fuel Burn and Emissions (Doc 10013). Doc 10013 documents practices that all
aviation stakeholders can consider in order to reduce fuel consumption and the resultant emissions. The document outlines
principles of fuel savings by identifying operational opportunities and techniques for reducing fuel use that in turn decrease the
amount of emissions from aviation.

7-A1-1






bl Jacatl

caadlals Ao pal) Alaliial) clEal)
il Y Causas

dadia V-A
amg o Ke 4l WD agal) e cdald diay il Glleey (ghalall Laul HEY) Caagan ullud st xie Y=Y A

o Ahally (gsal) Jlaall ity 750l daasy gsal) Jlaall o SEYI (i cgaY) Ualsally Al JEY) (s 520 Alilae cildle
& bl il b g s

Zeatlly Adlie SBle 2a55 4dly (Adiaa) jolaadl) il (e 2aed gl bl (3l wldl deadll o e a2l e Y=Y =A
il g dadall Cileseally Cpng sl aulSly 2l Sle /e Sl asl by sliagaall e e ¢ i clilhll je jiladl
L il alblee e K s deadll 130 8 288U e uhe DS s3a a3 Y (gAY

Jaadll 138 Jolin Y clglgng clylaall 3 sl lggll dae gy (3hats culalisy) Jolims dadigll sda (f sy el e 5l ¥—Y-A
e alplhll able e S5 Al ol g_éA;: Sy el e Loage 4l Lgall Ayl e ayhal) S Ualye e daalill Aalad) culEdal)
) Q) 3 ALaial " UEY 1y dagigll Al Zgad) Al 58 3 (e 3V €) o5 ¥ v v 0 i ) o Clisiane

e e Cong il asl B CSH e gl o a8 Y e gl Gle gyl (ol clilasl Tk il of JaaY £=V—A
el 3y el Jelpall Aol Sheall (30 LN g0 a8 ) ee 5T AN Joies Qa3 B s B Qi (2 )Y)
Lo pha e G il

OSass e 950 sl /380 Bra ilblasily Cpmg il 2y elimgial) ALl Bl (5% L 5 o—\=A
b8 ) U8 Jedal) liladd Shysl) wilis ol i lgau Cll® g (Al Aty . agdll dunaay daaly e 5S of
laaaas g egsall Jlaall o Uaal) Zaw Jie (gAY dalgally dind) Y1 o Aol e Laadl a9 38y duadan f doluds
s gl el U8

Oy sl wlSly (oSl el /2685l Grag eliageall b bt dal) o 5)sill dbindnll il e sl AEAEN
Casial A sl Jo3l ey ALl (e Sl 13 e ey LAdls Gliaslee e (@AY bl Aadall Cilasalls
bses O3Sl 2l /35850 By laily (0325 r0els 9SSl ol il (aall o) a) dubaall Cilblast¥ly sliagual
Jeailly gsall Jlaal) 3] dinla e g 8ypam Dbl dlle cihlhaall dace e 30 Al 05K 38 O e pll e (B 51 ST sk
algall e AST 51 ilie ciliaglae el oy dlalie Ble Led (3w dabiil) Canddtll L alaae o) e 931 dalsalls

Roger L. Wayson, and Gregg G. Fleming, “Consideration of Air Quality Impacts by Aeroplane Operations at or above 3000 ft AGL,” FAA-AEE- )
.00-01, DTS-34, United States Department of Transportation, Federal Aviation Administration, September 2000..

U. Janicke, E. Fleuti, and I. Fuller. “LASPORT — A Model System for Airport-related Source Systems Based on a Lagrangian Particle Model,” Y

Proceedings of the 11th International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes,
Cambridge, United Kingdom, 2007, http://www.harmo.org/Conferences/Proceedings/ Cambridge/publishedSections/Op352-356.pdf
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