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PABOYMU OOKYMEHT
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CPE/JbI. TEKYIIUE U BYAYIIUE YPOBHU ABUALIMOHHOI'O IIYMA U SMUCCHUHN

(ITpencrasieno Cosetom NKAO)

KPATKAS CITPABKA

Nudopmanus 06 onpenenennbix UKAO rino0anbHBIX TEHISHIMAX B 00JaCTH OKPYXKAIOMICH Cpeb
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pemennii. B cooTBercTBUM ¢ mopyuenueM 39-i ceccunm AccamOien B HACTOSIIEM JOKYMEHTE
MpecTaBieHa nmocieaHss nadopMmaius 06 onpeneieHHbIXx MKAO riio6anbHBIX TEHACHIUAX B 00JIACTH
OKpY>Karollel cpebl.
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1. BBEJEHUE
11 YcTolunBOoe pa3BUTHC aBHAIlMA HWMEET OOJBIIOC 3HAYCHHWE I OyayIiero

HKOHOMHYECKOTO POCTa M PA3BUTHS, TOPTOBIH U KOMMEPIUH, KyJIbTYPHOTO OOMEHA U B3aNMOIIOHHMMAaHHS
MEXIy HapoJaMH W HauusMH, U oxkupgaercs, yTo kK 2045 rogy o0beM MeXIyHapOAHOTO BO3AYIIHOTO
JBIKEHUS (BBIPAKCHHBIN B KOMMEPUYECKIX TOHHO-KWIOMETpax) yBenuuurcs B 3,3 pa3a. B cBsi3u ¢ atiM
Ba)XHO MOHMMATh Oyayliue rio0aibHble TEHACHIMH POCTa U CONPSDKEHHBIE C HUMH TIOCIEACTBUS IS
OKpPY’KaIOIIEeH Cpeibl C TOYKH 3PEHHS aBHAIIMOHHOTO [ITyMa M YMUCCHH.

1.2 B xome 35-it ceccun AccambOnen CoBeTy OBbUIO MOPYYEHO HA PETYISIPHOW OCHOBE
OLIEHMBATh HaCTOsIIee W Oydyliee BO3ICHCTBHE aBHALMOHHOTO IIyMa W SMHCCHU aBHUAIMOHHBIX
JBUraTeseii U MpOAOIKAaTh pa3paboTKy HeoOXOAWMOIo JAJisl 3TOro MHCTpyMmeHTapus. C TOro BpeMeHH
Opranmzanus Havajga pabOTy MO TOATOTOBKE HMH(POpPMAIMKA O TIOOANBHBIX TEHISHIMSIX B 001acTu
OKpy»Karolei cpefpl, KoTopasi Oblila BIIEpBBIC MpecTaBieHa U ogoOpeHa Ha 37-i ceccun Accambien u
OOHOBIIAIACH I TTOCTenyrommx ceccuit AccamOinien. OrnpeneieHne TI00aNbHBIX TeHISHINH B 001acTn
OKpy’Karolei cpelpl MMeeT KiroueBoe 3HaueHue g padotsl MKAO, obecrnieunBas BO3MOKHOCTB
MOJyYEHHUSI €IMHOr0 M JOCTOBEPHOTO CIIPABOYHOIO Marepuana il HaJulekallero OOCYXAEHHs H
MpUHATHA pelieHuil. B coorBeTcTBUU ¢ mopydeHneM 39-if ceccun AccaM0iier B HACTOAIIEM JIOKYMEHTE
npencTaBieHa mocneanss naHpopmanus 06 onpeneneHHbIx NKAO rmobanbHBIX TEHASHIHUSIX B 00JIacTH
OKpY>Karolle cpe/ibl.

2. ONPEJEJEHHBIE UKAO I''TOGAJIBHBIE TEHAEHIIUU B OBJIACTH
OKPYXAIOLIEHN CPEJbI
21 39-s1 ceccus Accambien omoOpmiia WCHONB30BaHWE HHGOOpPMAWK O TEHIACHIHAX B

00JTacTH OKpYIKaroIeil cpeasl B KaueCTBE OCHOBBI [T MPUHSITHS PEIICHUHE MO BOMPOCAM OKPYIKaroIei
CpeJIbl U TIOpYUMIa IPECTABHTH OOHOBICHHYI0 HHMOPMALIHIO 1o 9Toi Teme 40-if ceccun Accambiren’. B
COOTBETCTBHU C O3THUM TIOpYyYCHHEM U B TOJCPXKKY Mpolecca NPHHATUS pEIICHWH Ha OCHOBE
MOJIYYCHHBIX JAaHHBIX B TCUCHHUC TPEXJICTHCTO I€proaa 6I)IJ'I BBITIOJIHEH 3HAYUTEIbHBIN 06’LCM pa6OTbI 1o
MOJICIIMPOBAHHIO W aHaNM3y. bblla MOATOTOBICHA OOHOBJICHHAS HWHGpOpPMANUS O pAAc TCHACHIMHA B
00JTacTH aBMAIMOHHOTO IIIyMa, Ka4eCcTBa MECTHOTO BO3AyXa W OMHCCHH, BIHMSIOMIAX Ha TI0OATBHBIN
kiumar. [ToxpoOHbIe CBEICHHS TT0 ATOMY BOIPOCY H3JIOKEHBI B ToOaBienun. OOHOBICHHAS HHOpMAIHS
0 TCHACHIUAX CBUACTCILCTBYCT 06 HU3MCHCHHU JOJITOCPOYHBIX IMMPOTHO30B B OTHOIICHHUHU HOTpe6J'IeHI/I$I
TOIUIMBA, aBHAIMOHHOTO TryMa U dMuccui NOX B CTOPOHY MOHHMIXKEHHUS MO CPABHEHHIO C MPOTHO3AMH,
npeacTaBieHasiMU Ha 39-if ceccun Accambien (cMm. A39-WP/55), 4T0 MOKHO OOBSCHHUTH COYETAHHEM
TakuX (AaKTOPOB, Kak TMOCTYIUICHHE B CAMOJICTHBIM MapK TEXHUYECKH YCOBEPIICHCTBOBAHHBIX
BO3IYIIHBIX CYJIOB U COKPAIIEHUE TPOTHO3UPYEMOT0 JI0JITOCPOYHOTO CIIpOca Ha MEPEBO3KH.

2.2 TenaeHuu B 001aCTH NMOTPeOIeHUS] ABUANIMOHHOT0 TomjimBa u 3muccun CO,

2.2.1 B 2015 rogy MexayHaponHas aBuanus notpedomia okosno 160 meraronn (MT) ToruivBa.
K 2045 romy, ¢ yuerom oxumaeMoro yBenmueHus B 3,3 pa3a o0beMa MEXIyHApOTHOTO BO3IYITHOTO
JBIDKEHHS (BBIPAKEHHOTO B KOMMEpPYECKHX TOHHO-KWIIOMETPax), TMOTpeOJeHHne TOIUIMBA, COTJIacHO
Mporuo3aM, yenuuurcs B 2,2—-3,1 pasza nmo cpaBHeHuto ¢ 2015 romoMm, B 3aBUCUMOCTH OT CLIEHapusi B
00JIaCTH TEXHOJIOTH W opraHu3anuu BosaymrHoro nswxkenus (OpBJl). Uro kacaercss ycToW4ynBO
MIPOM3BOAVMEBIX BUJOB aBHAIMIOHHOI'O TOIUIMBA, TO PAJ KPaTKOCPOYHBIX CIIEHAPHEB, PacCMOTPEHHBIX
CAEP, ykaspiBalOT Ha TO, 4TO MOTeHIUaNbHO K 2025 romy mo 2,6 % moTpeOieHUsT TOIIMBA MOMXKET
MPUXOJUTHCS Ha YCTOMYMBO IMPOM3BOAMMEBIE BHJbI ABUAIMOHHOIO ToOmIMBa. CileayeT OTMETHUTh, UYTO
CAEP =e paccmaTprBaj BOIPOC O HHU3KOYTJIEPOJHBIX BHIAX aBHAIMOHHOTO TOIIMBA B pPaMKax CBOEH
paboTbl MO TEHAECHUMAM B OONACTH MOTpeOJeHHS TOIUIMBA M YTO JAajbHEHIEE PacCMOTPEHHE 3TOTO
BOIIPOCa BKJIFOUEHO B Iporpammy pabotsl coseranus CAEP/12.

! Cm. moxyment MKAO Doc 10080 A39-Min. P/1-7 "39-s ceccust AccambGren. ITnenapsie 3acemanus. IIpotoxomst” u m. 20.2.4
nokymenTa A39-WP/488.
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2.2.2 CornacHo uHpopmaluu, noiaydeHHod B amperne 2019 roma B xome meporo O030pHOIO
cemuaapa HMKAO B pamkax peajm3alii KOHIIETITYaIbHOTO BHJIEHHS B O0OJacTH YCTOWYIHBO
MPOM3BOIMMBIX BHIOB aBuarpioHHoro tomauBa (SAF) ma mepuom mo 2050 roma, KoMMepueckoe
npou3BoAacTBo SAF yBenmmuumiiock co cpeanero mokazarens B 0,29 mun n/ron (2013-2015tr.) no
6,45 mnu n/ron (2016-2018 rr.). Kpome Ttoro, k 2032 roxy mnoreHiman mnpousBoiacTBa SAF moxer
coctaBuTh 6,5 Mt (8 Mipa mutpoB) B rof. CymiecTByeT 3HaYUTEIbHAsI HEONIPEEIEHHOCTh OTHOCUTEIHFHO
TOTr0, KaKasi A0JIsS 3TOTO MPOM3BOJICTBEHHOTO MOTEHIMANA OyAeT UCTIONB30BaTHCS sl MPOou3BoAcTBa SAF
10 CpaBHEHUIO C APYTUMHU BUIAMH TOIUIMBA, U B 3Toi cBsi3u BTopas Kondepenmus NKAO mo aBuannu u
anpTepHaTuBHBIM BuaaMm TommBa (CAAF/2) B oktsabpe 2017 roma mpusBaia rocyiapcTBa OKas3bIBaTh
COJICHCTBUE MepaM MOJIMTHKH, OOCCIEeYMBAIONINM OJMHAKOBBIC YCIOBHS HCIONB30BAHUS yCTOWYHBO
MTPOU3BOMMBIX BUJIOB TOILTUBA JIJIsl aBUAIIMH U IPYTHX BUAOB TPAHCIIOPTA.

2.3 TenaeHUMH B 00/1aCTH MHCCHHM ABHAIMOHHBIX JABHMIrarelieid, oKa3dbIBalolue BJIMsIHHE HA
Ka4eCTBO MeCTHOI0 BO3yXa

2.3.1 B 2015 romy mokasarens smuccun NOX B pamkax B3jeTHO-mocamo4ynoro iukiaa (LTO)
cocraBui1 npudau3uTensHo 0,18 MT. B 2045 romy 3TOT noka3aTels IpOrHo3upyercs B Auamna3one ot 0,44
mo 0,80 Mt B 3aBuCHMOCTH OT cuieHapueB B obmactu TexHonmoruit u OpB/l, uro mpencrasisier coboit
yBeJIMYeHHEe B quana3oHe ot 2,4 1o 4,4 pas3a 3a 3TOT epUoJl, COUBMEPUMOE C MPOTHO3ZUPYEMBIM POCTOM
o0BeMa MEXTyHAPOIHOTO BO3YIITHOTO ABMXKEHHUS B 3,3 pasa.

2.4 TenaeHuu B 00,1aCTH ABUALMOHHOI0 IIIyMa

25 B 2015 rony oOmiast muiomiaap, MoABEPKEHHAS BO3JCHCTBHIO CPEITHETOJOBOTO YPOBHS
3ByKa B mHeBHOe/HOUHOE BpeMs (DNL) Bemme 55 nb, coctasmna 14 400 kBagpaTHBIX KHJIOMETPOB, a €€
yBenmueHue kK 2045 roay no cpasaenuio ¢ 2015 rogom Oynet HaxoauTbes B nuamnazone ot 1,0 10 2,2 pasa
B 3aBUCHMOCTH OT ClicHapus B oOsiactu TexHosiorud. B 2015 romy oOIias 4YUCICHHOCTb HACEICHUS,
MPOKUBAIOIIET0 B 3TOM 30HE ¢ mokaszateneM DNL B 55 nb, cocraBuna okono 30 miH yenoBek. Kak u B
cllyyae C pe3ylbTaTaMH, KacaloUIMMHUCS NPEAbIAYyIINX TEHICHINH, HaOmogaeTcs MpeKpameHue
B3aMMO33aBHCUMOCTH MEXIY POCTOM cpeaHeronoBoro mokasatenss DNL u pocrom o0bema BO3AYIIHOTO
nBwkeHns. CienyeT OTMETUTb, YTO B COOTBETCTBHM C TEPCIEKTUBHBIM CIIEHApDUEM Pa3BUTHUS
ABUAIIMOHHOW TEXHWKH, HauwHas npumepHo ¢ 2030 roma oOmmii cpemHeromoBoii mokazatens DNL,
BO3MOXHO, Oojblie He OyleT YBEIHUYMBATBCS TP pOCTe 0oOBeMa BO3AYIIHOTO JABWKEHUs. s
peanu3alnuy 3TOoro CIieHapys rocyiapcTBaM-WieHaM NOTpeOyeTcs: IPUHSTh LeJbli psig MacITaOHbIX Mep.
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APPENDIX

ICAO GLOBAL ENVIRONMENTAL TRENDS - PRESENT AND FUTURE AIRCRAFT NOISE
AND EMISSIONS

1. TRENDS IN EMISSIONS THAT AFFECT THE GLOBAL CLIMATE
1.1 Trends in Aircraft Fuel Burn and CO, Emissions

111 As shown in Figure 1, international aviation consumed approximately 160 megatons (Mt)
of fuel in 2015. By 2045, compared with an anticipated increase of 3.3 times growth in international air
traffic (expressed in revenue tonne kilometres), fuel consumption is projected to increase by 2.2 to
3.1times compared to 2015, depending on the technology and ATM scenario. Even under the most
optimistic scenario, the projected long-term fuel efficiency of 1.37% falls short of ICAQO’s aspirational
goal of 2% per annum. The long-term fuel burn from international aviation is lower by about 25%
compared with the prior trends projections presented to the 39th Session of the Assembly. This lower fuel
burn projection can be attributed to a combination of more fuel efficient aircraft entering the fleet, as well
as a reduction in the forecasted long-term traffic demand. The 1.37% long-term fuel efficiency computed
herein includes the combined improvements associated with both technology and operations. The
individual contributions from technology and operations are 0.98% and 0.39%, respectively. The 0.98% is
slightly lower than the 1.3% cited in the latest Independent Experts Integrated Review (IEIR) for single
aisle aircraft. In addition, the technology improvement scenarios represented herein bound the range of
scenarios in the latest IE Review.

112 The trends presented were developed in the context of a longer-term view. Global traffic
and fuel consumption projections can be affected substantially by a wide range of factors such as
fluctuations in fuel prices, and global economic conditions.

Extrapolation
beyond 2045

Conventional Fuel Consumption
from International Aviation (Mt)

1.37% per year
fuel efficiency
improvement

Analysis Year

* [llustrative case would require high availability of bioenergy feedstock, the production of which is significantly incentivized by
price or other policy mechanisms; **100% replacement with sustainable aviation fuel would require a complete shift in
aviation from petroleum refining to sustainable aviation fuel production and a substantial expansion of the agricultural sector,
both of which would require substantial policy support.

Figure 1. Conventional Fuel Consumption from International Aviation, 2005 to 2050,
including Potential use of Sustainable Aviation Fuels
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113 Significant uncertainties exist in predicting the contribution of sustainable aviation fuels
in the future. However, a number of near-term scenarios evaluated by AFTF indicate that up to 2.6% of
fuel consumption could potentially consist of sustainable aviation fuels by 2025. This analysis also
considered the long-term availability of sustainable aviation fuels, finding that, by 2050, it would be
physically possible to meet 100% of international aviation jet fuel demand with sustainable aviation fuels,
corresponding to a 63% reduction in emissions. However, this level of fuel production could only be
achieved with extremely large capital investments in sustainable aviation fuel production infrastructure,
and substantial policy support. The effort required to reach these production volumes would have to
significantly exceed historical precedent for other fuels, such as ethanol and biodiesel for road
transportation. The effect of such an expansion in the use of sustainable aviation fuels on net CO,
emissions from international aviation is shown in Figure 2.

114 It should be noted that CAEP did not consider lower carbon aviation fuels as part of its
work on fuel burn trends, and that further work to consider such fuels is part of the CAEP/12 work
programme.

— CAEP 11 Baseline Including Fleet Renewal
Additional Contribution of Technology Improvements
Additional Contribution of Improved ATM and Infrastructure Use
Range of Potential GHG reductions from Sustainable Awiation Fuels use
Low Aircraft Technology Scenario
1 — lllustrative case for Sustainable Aviation Fuels use

s

Range of 2020 CO, emissions

Extrapolation
beyond 2045

Net 3.16 CO, Emissions
from International Aviation (Mt)

100% use of Sustainable
Aviation Fuel™

Analysis Year

Note: Reductions in atmospheric carbon from sustainable aviation fuel use occur from feedstock production and fuel
conversion and not from fuel combustion.

Figure 2. Net 3.16 CO, Emissions from International Aviation, 2005 to 2050,
including Sustainable Aviation Fuels Life Cycle CO, Emissions Reductions

1.2 Trends in Aircraft Full-Flight NOx Emissions

121 Full-flight nitrogen oxides (NOx) emissions trends were evaluated as they have an effect
on the global climate. This complements the NOx emissions generated during the landing and take-off
(LTO) cycle, shown in paragraph 3.1, which primarily affect local air quality. In 2015, the full-flight NOx
emissions of international aviation were 2.50 Mt. In 2045, the full-flight NOx emissions projection ranges
from 5.53 Mt to 8.16 Mt, which represents a 2.2 to 3.3 times growth compared to 2015, against the
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3.3 times forecasted growth in international air traffic. As with fuel burn, the long-term full-flight NOx
from international aviation is lower by about 21% compared with prior trends projections. This lower
NOx emissions projection can be attributed to a combination of aircraft with lower NOx engines entering
the fleet, as well as a reduction in forecasted long-term traffic demand.

2. TRENDS IN AIRCRAFT NOISE

2.1 Figure 3 presents the total area exposed to yearly average day-night noise levels (DNL)
above 55 dB around 315 airports representing approximately 80% of global traffic. In 2015, this total area
was 14,400 square-kilometres, and its growth by 2045 ranges from 1.0 time to 2.2 times compared to
2015 depending on the technology scenario. The total population inside this 55 dB DNL area was
approximately 30 million people in 2015. As with previous trends results, a decoupling of growth in
yearly average DNL from air traffic growth can be observed. Of note is that under an advanced aircraft
technology scenario, from about 2030, the total yearly average DNL may no longer increase with an
increase in air traffic. A number of ambitious actions would need to be carried out on the part of Member
States for that scenario to be realized. The long-term total DNL 55 dB contour area is lower by about
10%, compared with the prior trends projections. This lower contour area can be attributed to a
combination of quieter aircraft entering the fleet, as well as a reduction in the forecasted long-term traffic
demand.

40,000 4 —— CAEP/11 Baseline Including Fleet Renewal Extrapolation
] Additional Contribution of Advanced Tech Improvements

- beyond 2045
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Figure 3. Total Aircraft Noise Contour Area above 55 dB DNL for 315 airports

3. TRENDS IN AIRCRAFT ENGINE EMISSIONS THAT AFFECT LOCAL AIR QUALITY

3.1 Figure 4 provides results for NOx emissions within the LTO cycle, that is, below
3,000 feet above ground level (AGL) from international aviation. In 2015, LTO NOx emissions were
approximately 0.18 Mt. In 2045, they are projected to range from 0.44 to 0.80 Mt depending on the
technology and ATM scenario, which represents a growth of between 2.4 and 4.4 times over the period
and can be compared with the forecasted 3.3 times growth in international air traffic. As with full-flight
NOx, LTO NOXx projections are lower by about 2%, compared with the prior trends projections, again due
to a combination of aircraft with lower NOx engines, a reduction in the forecasted long-term traffic
demand, as well as a refinement to the method used for computing LTO NOx.
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—— CAEP/11 Baseline Including Fleet Renewal
[ ] Additional Contribution of Technology Improvements
2.0 4 [__]Additional Contribution of Improved ATM and Infrastructure Use
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Figure 4. NOx Emissions below 3,000 feet from international aviation

3.2 Figure 5 provides results for total particulate matter (PM, both volatile and non-volatile)
emissions below 3,000 feet from international aviation. In 2015, LTO PM emissions were approximately
1,243 tonnes. In 2045, they are projected to increase to 3,572 tonnes (operational improvements could
provide reductions of up to 1,160 tonnes by 2050). This represents a growth up to 2.9 times over the
period compared with 3.3 times growth in international air traffic. LTO PM projections are lower by
about 9%, compared with the prior trends projections, due to a combination of aircraft with lower PM
engines, a reduction in the forecasted long-term traffic demand, and a modification to the method used to
compute LTO PM.
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Figure 5. PM Emissions below 3,000 ft from international aviation
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