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EMWCUIE N3 BASAYLWHOI CAOBPARAJA
AIR TRANSPORT EMISSIONS

CaonmmTewme NpHKasyje MNpOLjeHy JUPEKTHE eMUCHje
racoBa U3 BasAyIIHOT caobpahaja, 3a Tpu roauHe (2016-
2018) 3a Bocuy u Xepuerosuny. Kopuuhen je HuBo 3a
MeTOJI0JIOIIKOI MPHUCTyNa, 3a KOjU Cy NPUKYI/beHU
NOoTpeO6HU MoJalMd O KpeTamy 3a IOjeJUHaYHe aBHO
JIeTOBe.

CaropujeBame ropua y Ba3ymiHoM caobpahajy y3pokyje
JUpeKTHe eMucHje 3arahyjyhux Mmatepuja c epeKToM
CTakJieHe 6auTe: yribeH-Auokcuz (COz2), a30THU OKCU/,
(N20), xao n1 HekoJIMKO Apyrux 3arahyjyhux matepuja kao
mTo cy yribeH MoHokcuz, (CO), cymmnop auokcug (SOz),
HUTpaTHU okcuau (NOx), yrsboBogonunu (HC) koju
Y3POKYjy WM JoNpHUHOCe 3arahemy Bas/yxa Ha JIOKaJIHOM
WJIM PETHOHAJTHOM HUBOY.

EMucuje ce Takobhe [aujesie Ha OHe HacTajle NMPUJIUKOM
Jomahux JleToBA M €eMHCHje HacTajle MPUIUKOM
MehyHapoJHUX JIETOBA.

EMucuje jomahux jileToBa cy eMHUcCHje JIeTOBA MyTHUYKOT U
TepeTHOT caobpahaja Koju UMajy moJiMjeTame U CvjeTame
y HUCTY JpKaBy (koMepLHjaIHY, NpUBaTHY,
NOJ/bONPUBPESHU UTH,).

EMucuje MmehyHapoaHux JietoBa (MehyHapoaHu GYHKepH)
Cy eMHCHje JiIeTOBa KOjU HMajy IOoJIMjeTawke U3 jefHe
JpXaBe a CJIkjeTambe y IPYTy APKaBy.

Hako cy cBe eMucHje U3 ropHBa Koje ce KOPHUCTe 32
MehyHapo/JHO Ba3yXoma0BCTBO (6yHKepH) U
MyJITHUJIaTepaJsiHe oliepanuje y ckaagny ca [lopessom UN
MCK/by4YeHe U3 HallMOHAJIHUX YKYTTHUX BPUjeJHOCTH U
M3BjellITaBajy ce 3ace6HO Kao Ousbelike, Tabena 1
npukasyje foMmahe u MmehyHapo/He JIeTOBe, K0 U YKYIHY
KOJIMYHMHY ['OPUBA, IPETBOPEHY ¥ €HEPTeTCKY je JUHULY
Tepa niya (T]) Ha rurarpam (Gg) ropuBa pasu JaKuier
nopehema.

This release shows assessment of the direct emissions from
air transport for three years (2016-2018) for Bosnia and
Herzegovina, using Tier 3a methodology for which individual
data for air flights were gathered.

Air traffic burns fuel that causes direct emissions of polluting
substances with a greenhouse effect: carbon dioxide (COz),
nitrogen oxide (Nz0), as well as several other pollutants such
as carbon monoxide (CO), sulphur Dioxide (S0O:), nitrate
oxides (NOx), hydrocarbons (HC) that cause or contribute to
air pollution at the local or regional level.

Emissions are also divided into those generated by domestic
and international flights.

Emissions of domestic flights are emissions generated by
passenger and freight traffic flights that take off and land in
the same country (commercial, private, agricultural, etc.).

International flight operations (international bunkers) are
airline flights that take off from one country and land in
another country.

Although, all emissions from fuels used for international
aviation (bunkers) and multilateral operations pursuant to
the Charter of UN are excluded from national totals, and
reported separately as memo items, to facilitate comparison,
Table 1 shows both local and international flights, including
total amount of fuel converted into the energy unit of Tera

Joule (T]) to Gigagram (Gg) of fuel.






Ta6esa 1. [IpoujeHa yTpolieHOT aBUOHCKOT TrOpHBa 1

Table 1. Monthly average precipitation per year, 2016-2018,

eMucHja U3 Ba3aymHor cao6pahaja 2016-2018 oc
2016
JIOMARHY JIETOBH MEBYHAPO/IHU JIETOBU
TOPMBO/EMHUCMJE | DOMESTIC FLIGHTS INTERNATIONAL FLIGHTS SUBTOTAL YKYIIHO
FUEL/EMISSIONS DC LTo DC LTo Py LTo TOTAL
Topuso/ Fuel (kg) 793.209 538959 | 84.728.799 13.017.482 | 85.522.008 | 13.556.441 99.078.450
NOx(kg) 12.440 8.453 1.328.817 204.156 1.341.257 212.608 1.553.865
COz2(kg) | 2498610 | 1.697.722 | 266.895.716 41.005.068 | 269.394.326 | 42.702.790 | 312.097.116
Sox(kg) 666 453 71.172 10.935 71.838 11.387 83.226
H20(kg) 975.647 662.919 | 104.216.304 16.011.485 | 105.191.951 | 16.674.404 | 121.866.355
CO(kg) 1.958 1.331 209.186 32.139 211.144 33.469 244.613
HC(kg) 414 281 44.173 6.787 44586 7.068 51.654
nvPM(kg) 9 6 909 140 917 145 1.063
vPM(kg) 91 62 9.703 1.491 9.794 1.552 11.346
PM TOTAL(kg) 99 68 10.612 1.630 10.711 1.698 12.409
TJ/Gg 17 12 1.825 280 1.842 292 2.134
2017
JIOMARH JIETOBU MEBYHAPO/IHU JIETOBU
TOPUBO/EMMCHJE |  pOMESTIC FLIGHTS INTERNATIONAL FLIGHTS SUBTOTAL YKYIIHO
FUEL/EMISSIONS DC LTo DC LTo Y LTo TOTAL
Topuso/ Fuel (kg) 640.128 678.585 | 102.954.779 13.697.293 | 103.594.907 | 14.375.878 | 117.970.786
NOx(kg) 10.039 10.642 1.614.659 214.817 1.624.698 225.460 1.850.157
COz2(kg) | 2.016.403 | 2.137.544 | 324.307.555 43.146.472 | 326.323.958 | 45.284.016 | 371.607.975
Sox(kg) 538 570 86.482 11.506 87.020 12.076 99.095
H20(kg) 787.357 834.659 | 126.634.235 16.847.651 | 127.421.592 | 17.682.310 | 145.103.902
CO(kg) 1.580 1.675 254.183 33.817 255.764 35.492 291.256
HC(kg) 334 354 53.675 7.141 54.009 7.495 61.503
nvPM(kg) 7 7 1.104 147 1.111 154 1.265
vPM(kg) 73 78 11.790 1.569 11.864 1.646 13.510
PM TOTAL(kg) 80 85 12.894 1.716 12.975 1.800 14.775
TJ/Gg 14 15 2.218 295 2.232 310 2.541
2018
JIOMARH JIETOBH MEBYHAPO/IHU JIETOBH
TOPUBO/EMMCMJE | DOMESTIC FLIGHTS INTERNATIONAL FLIGHTS SUBTOTAL YKYITHO
FUEL/EMISSIONS P LTO e LTo Py LTo TOTAL
Topugo;/ Fuel (kg) 798.992 845.109 | 118.585.907 13.651.499 | 119.384.899 | 14.496.608 | 133.881.507
NOx(kg) 12.531 13.254 1.859.804 214.099 1.872.335 227.353 2.099.688
COz(kg) | 2-516.824 | 2.662.094 | 373.545.607 43.002.221 | 376.062.431 | 45.664.315 | 421.726.747
sox(kg) 671 710 99.612 11.467 100.283 12177 112.460
H20(kg) 982.759 | 1.039.483 | 145.860.500 16.791.324 | 146.843.259 | 17.830.808 | 164.674.067
CO(kg) 1.973 2.086 292.775 33.704 294.748 35.790 330.538
HC(kg) 417 441 61.824 7.117 62.241 7.558 69.798
nvPM(kg) 9 9 1.272 146 1.280 155 1.436
VPM(kg) 92 97 13.580 1.563 13.672 1.660 15.332
PM TOTAL(kg) 100 106 14.852 1.710 14.952 1.816 16.768
TJ/Gg 17 18 2.555 294 2.572 312 2.884




METO/I0JIOTHJA

W3Bopyu mojaTaka Npe3eHTOBAaHUX Y OBOM CAONLITEHY
cy aepogpomu buX wu /Jlupekuuwja 3a LUBUJIHO
Ba3lyxonyaoBcTBO buX.

EMucuje u3 BasaywHor caobpahaja mnoThdy of
caropvjeBama MJIAa3HOT ropuBa (MJIa3HOT Kepo3WHa U
MJIa3HOT GeH3MHA) U Ba3/lyXOIJIOBHOT OeH3MHa.

[locToje 4eTHpu MeTOLOJIOLIKA HHUBOA 3a MPOLjeHY
eMHCcHja U3 BasAylIHOT caobpahaja ca crmenudpuIHUM
3axTjeBMMa 3a [10JjaliuMa 3a pa3/IMYuTe HUBOE:

1.HuBo 1 Ha OCHOBY YKyIIHe IOTPOLIKE TOPUBa

2.HuBo 2 «ce 6asupa Ha TMOTPOLUIHLU TOPHBA
NojeJMHAaYHMX aBUOHA.

3.HuBo 3A je 3acHOBaH Ha OCHOBYy ©apoBa MjecTa
y3/aujeTama u ogpeauuita (OD), i

4.Huso 3B Koju 3axTjeBa COQUCTUI[HPAHO MOIENHPatbe.

Metoau Huso 1 1 HuBo 2 kopucTe nojaTke o
noTpoulsy ropusa. Metoz Husoa 1 je 3acHoBaH Ha
rOpHBY, Z0K je HUBO 2 MeToz 3acHOBaH Ha 6pojy
LMKJIyca cadjeTamwa / y3aujetamwa (LTOs) u ynotpebe
ropuBa. Metos HuBoa 3 KOpUCTHU NOJaTKe 0 KpeTamwy 3a
1ojeiIMHaYHe JIeTOBE.

[Ipenopy4dyje ce xopuuthewe npucrtyna Huoa 2 wiam
npuctyn HuBoa 3, jep BUIIM HUBOU IpYyXKajy 60/by
AudepeHuujauujy usMmeby pmomaher u mehyHapogHor
Ba3/JlyXOIJIOBCTBA, U OJIaKLIaBajy MpoljeHy edekaTa
IpoMjeHa y TexHoJsorhjaMa (a caMUM TUM U eMUCUOHHUX
dakrTopa) y 6yayhnocrtu.

Takobe, nmpoujeHe 3a ¢pa3y KpcTapewa Cy TauHHUje Kaja
ce kopuctu Metogosorvja Husoa 3A unu Mmozenvpame
Hugoa 3b. 3aTo wto Mmetozse HuBoa 3 kopucTe nosaTke
0 KpeTamy JieTa YMjecTo ynoTpebe ropruBa, OHe NpyXKajy
TauyHHje pa3zBajame n3Mehy nomahux u mehynapoaHux
JIeTOBa.

Oneparnyje Ba3AyxoIJoBa cy nojuje/beHe Ha: (1)
LUKJIyC caujeTama / y3aujetwa (LTO), koju je
orpaHuueH A0 914 mMetapa (uau 3.000 cTona) u (2)
kpcrapemwa (CDC) kao wrTo je mpukasaHo Ha Counu 1.

[logaun roaumImer CTaTUCTUYKOI HCTpaXkKMBamba Ce
3aCHUBAjy Ha eBUJEHLUjU U [OKYMeHTallUju, a TaMo
rAje To HUje Moryhe, Ha POLjeHHU.

METHODOLOGY

Data sources for this report are airports and Directorate
for Civil aviation of BiH.

Emissions from aviation come from the combustion of jet
fuel (jet kerosene and jet gasoline) and aviation gasoline.

There are four methodological tiers for estimating
aircraft emissions with data requirements for the different
tiers:

1.Tier 1, based on the total fuel consumption.

2.Tier 2, based on individual aircraft fuel consumption.
3.Tier 34, based on Origin and Destination (OD) pairs and
4. Tier 3B, which requires sophisticated modelling.

Tier 1 and Tier 2 methods use fuel consumption data. Tier
1 is purely fuel based, while Tier 2 method is based on the
number of landing/take-off cycles (LTOs) and fuel use.
Tier 3 uses movement data for individual flights.

It is recommended that Tier 2 or Tier 3 approaches are
used, because higher tiers give better differentiation
between domestic and international aviation, and will
facilitate estimating the effects of changes in technologies
(and therefore emission factors) in the future.

The estimates for the cruise phase become more accurate
when using Tier 3A methodology or Tier 3B models.
Because Tier 3 methods use flight movement data instead
of fuel use, they provide a more accurate separation
between domestic and international flights.

Aircraft operations are divided into (1) Landing/Take-Off
(LTO) which is limited to 914 meters (or 3.000 feet) cycle
and (2) Cruise (CDC) as shown on Figure 1.

Annual statistical survey data in this Report are based on
records and documentation, and where that is not possible
through estimation.
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