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X. EMISE SKLENIKOVYCH PLYNU

Klimaticky systém Zemé je ovliviiovan celou fa-
dou lidskych aktivit, pficemz prevazujici tloha ve
zmeéné klimatu se pficitd antropogennim emisim
sklenikovych plynd, které zpiisobuji zesilovani tzv.
postupujici klimatické zmény patii rostouci ¢etnost
extrémnich klimatickych jevi (povodné, sucha,
vichfice), zvysovani hladiny oceant, klesajici do-
stupnost pitné vody, desertifikace, redukce biodi-
verzity atd. I v podminkach CR jsou projevy po-
stupujici klimatické zmény patrny, a to predevsim
zvysenou ¢etnosti povodni ¢i teplotnich extréma.

V roce 1992 na Konferenci OSN o zivotnim pro-
stfedi a rozvoji v Riu de Janeiro (Brazilie) byla vy-
pracovana Ramcova umluva OSN o zmén¢ klima-
tu (dale jako Umluva), ktera vstoupila v platnost
roku 1994. Zakladnim cilem Umluvy bylo vytvo-
fit predpoklady pro vc€asnou stabilizaci global-
nich koncentraci sklenikovych plynt v atmosféte
na takové Urovni, ktera by zabranila nebezpecné
interferenci antropogennich vlivii s klimatickym
systémem. Clenské staty Umluvy se kazdoroéné
schazeji na konferencich smluvnich stran a kont-
roluji dosavadni postup, pfipadné schvaluji strate-
gie k dosazeni stanovenych cilt.

Jiz v roce 1995 bylo ale ziejmé, ze ne zcela kon-
krétné definované zavazky v Umluvé nebudou mit
dostatecny globalni efekt. Proto byla zahajena jed-
nani pro posileni spole¢né odpovédi na klimatickou
zménu a po dvou letech byl piijat Kjotsky protokol
(KP) jako dodatek k Ramcoveé umluvé OSN o zmée-
né klimatu, a to na Tteti konferenci smluvnich stran
Ramcové umluvy v Kjotu (Japonsko) v roce 1997.
I Kjotsky protokol zavedl vlastni systém konferenci
pro kontrolu jeho zavazkd, ale jelikoz jsou ¢lenské
staty zaroveti i ¢leny Umluvy, probihaji konference
smluvnich stran Umluvy i KP zpravidla soucasné.

KP rozvinutym statim ulozil, aby v prubéhu prv-
niho kontrolniho obdobi (2008—2012) snizily jed-
notlivé nebo spolecné emise sklenikovych plyni
v celkovém objemu nejméné o 5,2 % v porovnani
se stavem v roce 1990. Redukce se tykaly emisi
a propadd oxidu uhli¢it¢ho (CO,), metanu (CH,),
oxidu dusného (N,O), caste¢né (HFC) a zcela
fluorovanych uhlovodikt (PFC) a fluoridu siro-
vého (SF(), vyjadienych ve formé agregovanych
emisi CO,. V pfipad¢ CR se jednalo o zavazek sni-
zit celkové emise sklenikovych plynt o 8 % vici
referen¢nimu roku 1990 (pro HFC, PFC a SF je
jako referencni stanoven rok 1995).

X. GREENHOUSE GAS EMISSIONS

The climate system of the Earth is affected by
a range of human activities, while the predominant
role in climate change is attributed to anthropoge-
nic emissions of greenhouse gases which exacerba-
te the “greenhouse” effect. The most serious con-
sequences of progressing climate change include
an increasing frequency of extreme climatic events
(floods, droughts, wind storms), rising sea levels,
decreasing availability of drinking water, deserti-
fication, reduction of biodiversity, etc. Even under
the conditions in the Czech Republic, advancing
climate change is apparent, particularly through
the increased frequency of floods or extremes of
temperatures.

At the UN Conference on the Environment and De-
velopment in Rio de Janiero (Brazil) in 1992, the
UN Framework Convention on Climate Change
(hereinafter the “Convention”) was formulated,
which entered into force in 1994. The basic objec-
tive of the Convention was to create preconditions
for timely stabilisation of greenhouse gas concen-
trations in the atmosphere at a level that would
prevent dangerous interference of anthropogenic
effects with the climate system. The parties to the
Convention meet each year at a Conference of Par-
ties to review progress to date and, as appropriate,
approve strategies to achieve the set objectives.

However, in 1995 it was already obvious that the
poorly defined commitments of the Convention
would have insufficient global effect. Consequent-
ly, negotiations were commenced to strengthen the
Jjoint response to climate change and, two years
later, in 1997, the Kyoto Protocol (KP) was adop-
ted as an amendment to the UN Convention on Cli-
mate Change at the Third Conference of Parties
to the Framework Convention in Kyoto (Japan).
The Kyoto Protocol also introduced its own sys-
tem of conferences to review implementation of its
commitments,; however, because the member states
are also Parties to the Convention, the Conferences
of Parties to the Convention and to KP take place
simultaneously.

The Kyoto Protocol required that developed coun-
tries would reduce greenhouse gas emissions in-
dividually or jointly during the first review period
(2008-2012) by an overall volume of at least 5.2%
compared to conditions in 1990. This reduction
was related to emissions of carbon dioxide (CQO,),
methane (CH ), nitrous oxide (N,0), partly fluori-
nated hydrofluorocarbons (HFC) and completely
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V prosinci 2012 byl na 18. konferenci smluvnich
stran (COP-18) v Doha (Katar) schvalen dodatek,
kterym bylo potvrzeno pokracovani Kjotského
protokolu a jeho druhé kontrolni obdobi, které
bylo stanoveno na osm let (2013-2020). V ram-
ci druhého kontrolniho obdobi se ¢ast zemi za-
vazala ptijmout nové redukéni zavazky, které by
mely prispét ke snizeni emisi sklenikovych plyni
o nejméné 18 % pod uroven roku 1990. Pro CR
byl stanoven zavazek snizeni emisi o 20 %, EU
bude sviij zavazek viigi Umluvé &i KP plnit v ram-
ci spolecenstvi.

V ramci 21. konference smluvnich stran v roce
2015 v Patizi byla ptijata Patizska dohoda. Upra-
vuje zakladni zdsady opatifeni na ochranu klimatu,
které by mély byt uplatiiovany po roce 2020, kdy
se predpoklada jeji vstup v platnost.

EU se v soucasné dobé zabyva jak otazkou sni-
zovani emisi, tak moznostmi adaptace na zménu
klimatu. EU (jejich tehdy 28 ¢lenskych statd) se
zavazala snizit do roku 2020 emise sklenikovych
plyni 0 20 % v porovnani s rokem 1990, a dokon-
ce nabidla zvysit svij zavazek az na 30 %, po-
kud by i ostatni velké svétové ekonomiky ptijaly
piisn€jsi zavazek. Snizeni o 20 % vSak odpovida
cili formulovanému v ptislusnych predpisech EU
prijatych v ramci tzv. klimaticko-energetického
balicku z roku 2009. Klimaticko-energeticky ba-
liceck mimo jiné obsahuje smérnici novelizujici
a rozsifujici Evropsky systém emisniho obcho-
dovani (EU ETS). V kvétnu 2013 byl piijat text
nového natfizeni Evropského parlamentu a Rady
(EU) ¢. 525/2013 o mechanismu monitorovani
a vykazovani emisi sklenikovych plynt a podava-
ni dal$ich informaci na urovni ¢lenskych statt EU.

Jednim ze zéakladnich pozadavki Umluvy, KP
i ptipadnych dalSich dodatkl je vcasné, pfesné,
transparentni, konzistentni a mezinadrodné porov-
natelné systematické sledovani emisi skleniko-
vych plynt. Zodpoveédnost za spravné fungovani
narodniho inventariza¢niho systému (NIS) nese
v CR MZP, které povéiilo CHMU jako organizaci
zajistujici koordinaci pfipravy inventarizace a po-
zadovanych datovych i textovych vystupt, které
jsou uvefejiiovany na portdlu Umluvy (https:/
unfcce.int) stejné jako vystupy vSech ostatnich
¢lenskych statt.

Vysledky narodni inventarizace sklenikovych
plyni
V inventarizaci, ktera byla odeslana v roce 2019,

byla jako kazdy rok provedena fada rekalkulaci,
které napomahaji zpiesnéni vypocti emisi a pro-

fluorinated perfluorocarbons (PFC) and sulphur
hexafluoride (SF ), expressed in the form of aggre-
gate CO, emissions. For the Czech Republic, this
corresponded to a commitment to reduce the total
greenhouse gas emissions by 8% compared to the
reference year of 1990 (1995 was set as the referen-
ce year for HFC, PFC and SF ).

In December 2012, the 18" Conference of the Par-
ties to the Convention (COP-18) in Doha (Qatar)
adopted an amendment confirming the continuati-
on of the Kyoto Protocol with a second commitment
period of eight years (2013-2020). In the context of
the second period, some countries agreed to accept
new reduction commitments which should contri-
bute to the reduction of greenhouse gas emissions
by at least 18% below the 1990 level. The reduction
commitment for the Czech Republic was set at 20%;
the European Union would meet its commitment in
relation to the KP within the Community.

The Paris Agreement was adopted in 2015 at the
21" Conference of the Parties to the Convention.
This agreement outlines the basic principles of
measures to protect the climate that should be im-
plemented after 2020, when it is expected to enter
into force.

The European Union is currently engaged in both
reducing emissions and finding ways to adapt to
climate change. The EU (its then 28 Member Sta-
tes) pledged to reduce greenhouse gas emissions
by 20% by 2020 compared with 1990 and even
offered to increase its commitment to 30% if the
other major global economies also adopt stricter
commitments. However, reduction by 20% corre-
sponds to the target formulated in the relevant EU
regulations adopted in the framework of the climate
and energy package of 2009. Amongst other things,
the climate and energy package entails a Directive
amending and extending the European Emission
Trading Scheme (EU ETS). In May 2013, the text
of new Regulation of the European Parliament and
Council No. 525/2013, on a mechanism for moni-
toring and reporting greenhouse gas emissions and
for reporting other information at the national and
Union level relevant to climate change, was adop-
ted.

One of the basic requirements of the Convention,
KP and other possible amendments consists of ti-
mely, transparent, consistent, and systematic inter-
nationally comparable monitoring of greenhouse
gas emissions. In the Czech Republic, the Ministry
of the Environment is responsible for proper func-
tioning of the national inventory system (NIS). The
Ministry has authorised CHMI to coordinate pre-
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Tab. X.1 Celkové emise sklenikovych plyna v letech 1990, 1995, 2000, 2005, 2010, 2015 a 2017 [Mt CO, ekv.]
Tab. X.1 Total emissions of greenhouse gases, 1990, 1995, 2000, 2005, 2010, 2015 and 2017 [Mt CO, eq.]

International aviation

Sklenikovy plyn / Greenhouse gas 1990 1995 2000 2005 2010 2015 2017
CO,

emise bez CO, z LULUCF" 164.2 | 1316 | 1271 125.7 | 1175 | 104.8 | 105.6
emissions without net CO, from LULUCF"

CO,

emise véetné CO, z LULUCF 158.9 | 1245 | 119.1 118.5 111.8 99.6 103.4
emissions with net CO, from LULUCF

CH, 23.5 18.2 15.4 14.7 14.5 14.0 13.5
N,O 9.7 6.9 6.4 6.0 5.3 5.7 5.8
F-plyny / F-gases 0.1 0.1 0.6 1.2 2.5 3.4 3.7
Celkem s LULUCF a nepfimymi emisemi

Total including LULUCF and indirect emissions 194.0 11511 1 1426 ) 1415 ) 1352 ) 1235 ) 127.2
Mezinarodni letecka doprava 05 0.6 0.6 10 10 0.9 11

» LULUCF — Vyuziti krajiny, zmény ve vyuziti krajiny a lesnictvi / LULUCF — Land use, land use change and forestry

Pozn.: Pro vypocet agregovanych emisi (CO,) ekv. byly pouZity hodnoty radiacniho potencialu jednotlivych sklenikovych plynd
podle platné metodiky (napf. pro CO, = 1, CH, = 25, N,O = 298). Inventarizace zahrnuje rovnéz propady emisi v disledku
vyuzivani krajiny, zmén ve vyuziti krajiny a lesnictvi. Emise z mezinarodni letecké dopravy se vykazuji zvlast.

Note: The global warming potential values for individual greenhouse gases according to the valid methodology were used to calcula-
te the aggregate emissions (CO,) eq. (e.g. CO, =1, CH, = 25, N,O = 298). The inventory also includes emission removals as
a consequence of land use, land use changes and forestry. Emissions from international air transport are reported separately.

padt sklenikovych plynd. V fadé piipadu se jedna-
lo o naplnéni pozadavki inspekce organt Umlu-
vy, ktera probéhla v zafi roku 2017, a navazujici
zlepseni presnosti odhadl emisi. Inspekce v roce
2017 probehla ptimo ,,ve staté*, inspekcni tym byl
sestaven ze zkuSenych inspektorit UNFCCC. Ne-
byly nalezeny zadné zéasadni problémy, které by
bylo tfeba okamzité fesit. VylepSeni v ramci re-
kalkulaci v inventarizaci odeslané v roce 2019 se
tedy tykaji spiSe upfesnéni metodickych postupd,
na kterych tym inventarizace soustavné pracuje
v pribéhu let.

Celkové emise sklenikovych plynt véetné zahr-
nuti jejich propadd ze sektoru Vyuzivani tizemi,
zmeény ve vyuzivani uzemi a lesnictvi (LULUCF),
vyjadfené v ekvivalentnich hodnotach oxidu uh-
li¢itého (CO, ekv.), poklesly v CR z hodnoty 194
mil. tun v roce 1990 na 127 mil. tun v roce 2017
(tab. X.1). Samotné emise (bez LULUCF) pokles-
ly z hodnoty 199,2 mil. tun na 129,4 mil. tun, vaci
referen¢nimu roku 1990 doslo k poklesu o 35 %.
CR tedy splnila zavazek dany KP do roku 2012
snizit emise o 8 % vici referencnimu roku a jiz
nyni plni 1 zadvazek EU na 20 % snizeni k roku
2020 vici referencnimu roku 1990. Podil jednot-
livych sektort na celkovych emisich v CO, ekv. je
patrny z tab. X.2.

V inventufe jsou téz zahrnuty emise HFC, PFC
a SF, (latek obsahujicich fluor, tzv. F-plyny), kte-

paration of the inventory and of the required data
and text outputs being published on the Convention
website (https://unfccc.int) together with the out-
puts from all other Member States.

Results of the National Greenhouse Gas
Inventory

In the inventory that was submitted in 2019 as eve-
ry year, a range of recalculations was performed to
assist in refining the calculations of greenhouse gas
emissions and sinks. In a number of cases, these
included fulfilment of the requirements requested
by the Convention authorities during an inspecti-
on which took place in September 2017, as well as
subsequent improvements of precision of emissions
estimates. The inspection in 2017 took place right
“in country” and the inspection team was com-
posed of experienced inspectors of the UNFCCC.
There were no major problems identified requiring
immediate actions. Improvements within the recal-
culation of the inventory submitted in 2019 there-
fore concern rather amelioration of the methodolo-
gy being continuously developed by the inventory
team over the years.

Total greenhouse gas emissions, including sinks,
from the Land Use, Land-Use Change and Fore-
stry sector (LULUCF), expressed in equivalents
of carbon dioxide (CO, equiv.), decreased in the
Czech Republic from 194 Mt in 1990 to 127 Mt
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Tab. X.2 Emise sklenikovych plyni v letech 1990, 1995, 2000, 2005, 2010, 2015 a 2017 [Mt CO, ekv.]
Tab. X.2 Emissions of greenhouse gases 1990, 1995, 2000, 2005, 2010, 2015 and 2017 [Mt CO, eq.]

Sektor / Sector 1990 1995 2000 2005 2010 2015 2017
Energetika / Energy 161.3 129.4 122.2 120.6 112.5 98.8 98.9
— z toho spalovani ve stacionarnich zdrojich

. L. ) 138.0 109.6 102.7 96.6 89.5 76.5 76.2
— of which combustion in stationary sources
— z toho spalovani v mobilnich zdrojich

) o ) 11.5 10.5 12.3 17.6 171 17.9 19.1
— of which combustion in mobile sources
— z toho fugitivni emise

) » . 11.9 9.3 71 6.4 5.8 4.4 3.6
— of which fugitive emissions
Prdmyslové procesy a pouziti produktd

) 171 14.2 14.9 14.8 15.0 15.4 15.7
Industrial processes and product use
Zemédélstvi / Agriculture 15.8 9.6 8.4 7.8 7.4 8.1 8.4
LULUCF" -5.2 -7.0 -7.9 -7.0 -5.5 -5.1 -2.1
Odpady / Waste 3.1 3.5 3.9 4.3 4.9 55 5.6
Celkem s LULUCF bez nepfimych emisi
Total including LULUCF and excluding indirect 1922 | 149.7 | 1414 | 1405 | 1342 | 1227 | 1265
emissions
Celkem bez LULUCF a nepfimych emisi

i oo L. 197.4 156.7 149.3 147.5 139.7 127.8 128.7

Total excluding LULUCF and indirect emissions

» LULUCF — VyuZziti krajiny, zmény ve vyuziti krajiny a lesnictvi / LULUCF — Land use, land use change and forestry

Pozn.: Pro vypocet agregovanych emisi (CO,) ekv. byly pouzity hodnoty radiacniho potencialu jednotlivych sklenikovych plynd podle
platné metodiky (napf. pro CO, = 1, CH, = 25, N,O = 298). Inventarizace zahrnuje rovnéZ propady emisi v dusledku vyuzivani
krajiny, zmén ve vyuziti krajiny a lesnictvi. Emise z mezinarodni letecké dopravy se vykazuji zvlast.

Note: The global warming potential values for individual greenhouse gases according to the valid methodology were used to calcula-

te the aggregate emissions (CO,) eq. (e.g. CO, =1, CH, = 25, N,O = 298). The inventory also includes emission removals as
a consequence of land use, land use changes and forestry. Emissions from international air transport are reported separately.

ré rovnéz spadaji pod KP. Jejich soucasny podil
na celkovych emisich sklenikovych plyni v roce
2017 ¢inil 2,9 %. Podil emisi CO, na celkovych
emisich sklenikovych plyni (bez LULUCF) byl
vroce 2017 82,1 %, podil emisi CH, 10,5 % a po-
dil emisi N,O 4,5 %.

Py

Podrobngjsi tidaje o emisich a propadech skleni-
kovych plyni v CR jsou uvedeny na webovych
strankich CHMU nebo v nérodni inventarizag-
ni zpravé CR (National Inventory Report of the
Czech Republic, CHMU 2019). Analogické infor-
mace ze vSech stati EU jsou pravidelné shroma-
zd’ovany a publikovany EEA formou zprav (EEA
2019) a také jako interaktivni internetové databa-
ze (http://www.eea.europa.eu/data-and-maps/).

Oxid uhlidity

Oxid uhlicity (CO,) je nejvyznamng&j$im antropo-
gennim sklenikovym plynem. Ve vétsiné vyspé-
Iych zemi mé v narodnich emisich nejvétsi podil
na celkovych agregovanych emisich. V. CR byl
v roce 2017 tento podil 81,7 % (v€etné LULU-
CF). Emise CO, pochazeji zejména ze spalovani
fosilnich paliv. Z ostatnich procest ptispivaji ze-
jména odsifovani, rozklad uhli¢itanti pfi vyrobé

in 2017 (Tab. X.1). Emissions (without LULUCF)
decreased from 199.2 Mt to 129.4 Mt correspon-
ding to a drop by 35% compared to the reference
year 1990. Thus, the Czech Republic fulfilled its
commitment following from KP to reduce emissi-
ons by 2012 by 8% compared to the reference year
and it already now fulfils also the EU commitment
0f 20% decrease by 2020 in comparison to the refe-
rence year of 1990. The share by particular sectors
of the total CO, equiv. emissions is given in Tab.
X2

The inventory also includes HFC, PFC and SF p
emissions (i.e. substances containing fluorine, ter-
med F-gases), which are also covered by KP. Their
recent ratio of the total greenhouse gases emissions
in CR was 2.9% in 2017. The fraction of CO, emi-
ssions in total greenhouse gas emissions (without
LULUCF) in 2017 equalled 82.1%, the fraction
of CH, emissions equalled 10.5% and that of N,O
emissions equalled 4.5%.

More detailed information on greenhouse gas emi-
ssions or sinks in the Czech Republic can be found
in the CHMI website or in the National Inventory
Report of the Czech Republic (CHMI 2019). Co-
rresponding information from all the EU Countries
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vapna, cementu a skla, metalurgickd a chemicka
vyroba. K emisim a propadiim (pohlceni CO,) do-
chazi v sektoru LULUCEF, propady vlivem lesniho
hospodateni dosud ptevladaji. Pohlceni ¢i zachy-
tavani CO, v primyslovych procesech neni dosud
v CR registrovano. V CR k emisim oxidu uhli¢ité-
ho ze spalovacich procesu ptispiva nejvice spalo-
vani pevnych paliv, v mensi mife pak i spalovani
kapalnych a plynnych paliv.

Mezi roky 1990 a 2017 doslo k poklesu emisi CO,
0 35 % (obr. X.1) a podilel se na ném zejména po-
kles v sektorech Energetiky — ve vyrobnich podni-
cich a sluzbach, domécnostech a podobné&. Pokles
emisi pfi spalovani v zavodech na zac¢atku 90. let byl
dan utlumem a restrukturalizaci nékterych primy-
slovych odvétvi, ke konci obdobi byl pokles emisi
zpiisoben Usporami a zavadénim novych technolo-
gii. Snizeni emisi ve sluzbach a domacnostech Ize
pfipsat na vrub hospodarnéj$imu vyuziti energii
(zvySovani energetické tiCinnosti, zejména zateplo-
vani budov, a hospodarméjsimu nakladani s energii).
Opacna situace je v sektoru Dopravy, kde je od roku
1990 patrny vice nez dvojnasobny narlst, coz je
dano obecné rozvojem dopravy, zejména pak indi-
vidudlni automobilové dopravy a silni¢ni nakladni
dopravy. Pozitivn€ se na vyvoji emisi CO, projevil
trend klesajiciho podilu spalovani tuhych paliv a na-
rtst podilu zemniho plynu a od roku 2003 i vyuziva-
ni biomasy. Od roku 2006 vsak doslo k vyraznému
ristu cen plynu, coz v nekterych lokalitach vedlo
k ptechodu na vyuzivani jinych druhti paliv.

Metan

vvvvvv

z pohledu produkce v CR, jeho podil na celkovych
agregovanych emisich sklenikovych plynt (pfi
zahrnuti LULUCF) €inil v roce 2017 zhruba 11 %.
Antropogenni emise metanu (CH,) v CR pochaze-
jizejména z tézby, Gpravy a distribuce paliv; tento
typ emisi je oznaCovan jako fugitivni (emise volné
unikajici do ovzdusi). Dal§imi vyznamnymi zdro-
ji emisi CH, jsou chov zvifat, anaerobni rozklad
bioodpadi pfi jejich ukladani na skladky a ¢isténi
odpadnich vod. Pii chovu zvitat tento plyn vznika
béhem travicich pochodi (zejména u skotu) a pfi
rozkladu exkrementli Zivoc¢isného pivodu.

V obdobi 1990-2017 doslo ke snizeni emisi CH,
0 42 % (obr. X.2), které bylo zplisobeno zejména
poklesem tézby uhli a stavu hospodatskych zvirat,
v mensi mife pak i niz8i spotfebou tuhych paliv
v domacnostech. Nartist emisi v sektoru Odpada
je snizovan vyuzivanim skladkového plynu ¢i bi-
oplynu k energetickym uceltim.

is regularly collected and published by EEA in the
form of reports (EEA 2019) and also as an interac-
tive internet database (http://www.eea.europa.eu/
data-and-maps/).

Carbon dioxide

Carbon dioxide (CO,) is the most important anthro-
pogenic greenhouse gas. In a majority of developed
countries it makes the greatest contribution to ag-
gregate national emissions. In 2017, this fraction
equalled 81.7% in the Czech Republic (including
LULUCF). CO, emissions originate mainly from
combustion of fossil fuels. Other important con-
tributing processes include desulphurisation, de-
composition of carbonates in production of lime,
cement and glass, and metallurgical and chemical
production. Emissions and sinks (CO, absorption)
take place in the LULUCF sector and sinks due
to forest management still predominate. Carbon
capture and storage in industrial processes is not
currently performed in the Czech Republic. Com-
bustion of solid fuels and, to a lesser extent, also
combustion of liquid and gaseous fuels make the
largest contribution to carbon dioxide emissions
from combustion processes in the Czech Republic.

CO, emissions decreased by 35% between 1990 and
2017 (Fig. X.1), with the major contribution particu-
larly from a decrease in the Energy sector — factories,
services, households, etc. The reduction in emissions
from combustion in the factories at the beginning of
the 1990s was caused by the cut-back and restructu-
ring of some branches of industry, savings and the
introduction of new technologies caused a reduction
in emissions towards the end of this period. The re-
duction in emissions in services and households can
be attributed to more economical energy use (increa-
sing energy efficiency, especially thermal insulation
of buildings, and more economical energy use). The
Transport sector exhibits the opposite trend; emissi-
ons from this sector have increased more than two-
-fold since 1990 as a consequence of general trends
in transport and particularly so in individual car
transport and road freight transport. The trend in
decreasing the fraction of solid fuels and increasing
the fraction of natural gas and, since 2003, the use of
biomass have had a favourable impact on CO, emi-
ssions. However; the price of gas increased substan-
tially after 2006, is leading to transition to the use of
other kinds of fuel in some locations.

Methane

Methane is the second most important greenhouse
gas in terms of production in the Czech Republic.
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Oxid dusny

Podil emisi N,O na celkovych agregovanych emi-
sich sklenikovych plynit v roce 2017 ¢€inil zhru-
ba 5 %. Nejvetsi mnozstvi emisi oxidu dusného
(N,O) pochézi ze zemédé€lskych aktivit, zejména
z denitrifikace dusiku dodavaného do pudy ve for-
mé¢ umélych hnojiv nebo organického materialu.
Dalsim vyznamnym zdrojem je vyroba kyseliny
dusi¢né a v mensi mife i doprava (automobily
s katalyzatory).

V obdobi 1990-2017 doslo k poklesu emisi N,O
039 % (obr. X.3), a to zejména v disledku snizeni
pouzivani umélych hnojiv v zemédélstvi, pokle-
sem stavu hospodaiskych zvifat a v posledni dob&
téz v disledku cileného zavadéni technologii na
odstraniovani emisi oxidu dusného pfti vyrob¢ ky-
seliny dusi¢né.

Fluorované plyny

Emise fluorovanych plyni vzrostly od roku 1995
z 115,82 na 3719,22 Gg CO, ekv. v roce 2017
(obr. X.4). Tim vzrostl i podil fluorovanych ply-
nl na celkovych agregovanych emisich z pra-
myslovych procest (z 0,82 % v roce 1995 na
23,76 % v roce 2017). Tyto latky nejsou v CR
vyrabény a veskera jejich spotfeba je kryta do-
vozem. Jsou vyuzivany zejména v chladirenské
a klimatiza¢ni technice (zejména HFCs), v elek-
trotechnice (zejména SF, a nové od roku 2010
1 NF,) a v fad¢ dalSich obort (napf. plazmatické
leptani, napln¢ hasicich prostfedki, hnaci plyny
pro aerosoly a nadouvadla). Emise vznikaji pte-
devsim tuniky ze zafizeni, ve kterych jsou tyto
plyny pouzivany. Nartst emisi je zplisoben jejich
pouzivanim jako nahrady za latky poskozujici
ozonovou vrstvu Zemé (CFC, HCFC — zejména
jako chladiva), vy$§im pouzivanim modernich
technologii (klimatizace) a vyrobnim zamétenim
CR (produkce automobilii a klimatizaénich jed-
notek). Rapidni nartist emisi F-plynt ve spojeni
s jejich vysokym potencialem globalniho oteplo-
vani (GWP, Global Warming Potential) vedl ce-
losvétove ke zvySené pozornosti v monitorovani
urovné emisi a nasledné k regulaci pouziti F-ply-
nt. Tyto regulace se tykaji zejména aplikaci, pro
néz jsou k dispozici alternativni technologie,
které jsou ekonomicky efektivnéjsi a maji mensi
nebo zadny dopad na klimaticky systém Zemé.
Efekt legislativnich opatfeni se jiz projevil napf.
pii pouziti fluorovanych plynt jako meziokenni
izolace, nadouvadla nebo jako chladiva do chla-
direnské techniky urc¢ené pro domacnosti, kde se
jiz tyto plyny nepouzivaji. Nicméné jejich emi-

Its share of total aggregated greenhouse gas emi-
ssions (with LULUCF) was around 11% in 2017.
Anthropogenic methane (CH,) emissions in the
Czech Republic are derived mainly from the mi-
ning, treatment and distribution of fuels; these ty-
pes of emissions are classified as fugitive sources
(emissions freely escaping into the atmosphere).
Animal breeding, anaerobic decomposition of bio-
logical waste in landfills and wastewater treatment
are further important sources of CH, emissions. In
the breeding of animals, this gas is generated du-
ring digestive processes (especially in cattle) and
decomposition of excrements of animal origin.

In the 1990-2017 period, CH , emissions were re-
duced by 42% (Fig. X.2), particularly as a con-
sequence of reduction of coal mining and livestock
numbers and, to a lesser degree, by reduced solid
fuel consumption in households. The increase in
emissions in the Waste sector was reduced by utili-
sation of landfill gases and biogas for energy pro-
duction purposes.

Nitrogen monoxide (nitrous oxide)

The contribution of N,O to total aggregate emissi-
ons of greenhouse gases was around 5% in 2017.
The greatest amounts of emissions of nitrous oxide
(N,0) originate from agricultural activities, espe-
cially denitrification of nitrogen added to the soil in
the form of artificial fertilizers or organic material.
The production of nitric acid and, to a lesser de-
gree, transport (vehicles with catalytic converters)
are also important sources.

There was a reduction in N,O emissions by 39%
in the 1990-2017 period (Fig. X.3), particularly as
a consequence of reduced use of artificial fertili-
zers in agriculture, a reduction in livestock num-
bers and, recently, also as a result of targeted int-
roduction of technologies to eliminate nitrous oxide
emissions in the production of nitric acid.

Fluorinated gases

Emissions of fluorinated gases increased from
115.82 Gg CO, equiv. in 1995 to 3719.22 Gg CO,
equiv. in 2017 (Fig. X.4). Consequently, the contri-
bution of fluorinated gases to the total aggregate
emissions from industrial processes also increased
(from 0.82% in 1995 to 23.76% in 2017). These sub-
stances are not manufactured in the Czech Repub-
lic and their total use is covered by imports. They
are employed especially in refrigeration technology
(esp. HFCs), in electrical engineering (esp. SF, and
newly since 2010 also NF ') and in a number of other
areas (e.g. in plasma etching, filling of fire extingu-
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se jsou stale uvoliiovany do atmosféry z divodu
dlouhé zivotnosti téchto zafizeni.

Systém emisniho obchodovani

Obchodovani s povolenkami na emise skleniko-
vych plynii (CO,) je povaZovano za ekonomicky
efektivni nastroj ke snizovani emisi sklenikovych
plynii. V CR v soudasnosti funguji dva navzajem
propojené systémy — Evropsky systém emisniho
obchodovani a flexibilni mechanismy Kjotského
protokolu: Mechanismus ¢istého rozvoje, Pro-
jekty spole¢né realizace a Mezinarodni emisni
obchodovani. Ukonceni platnosti flexibilnich me-
chanismi KP stanovuje nové natizeni Evropského
parlamentu a Rady (EU) ¢. 525/2013.

Experti CHMU se od za¢atku podileli na pfi-
pravé a implementaci EU ETS v CR zejména po
strance metodické (monitorovani, vykazovani
a ovefrovani emisi sklenikovych plynt). Inte-
rakce narodni inventarizace emisi sklenikovych
plyni a syst¢tmu EU ETS je oboustranna, na-
rodni inventarizace pfinasi nékteré podkladové
udaje pro vypocet emisi z vybranych procest

ishers, aerosol propellants, and blowing agents).
The emissions are generated mainly by releases from
the facilities in which they are used. The increase
in these emissions is caused by their use in repla-
cing substances depleting the Earth’s ozone layer
(CFC, HCFC — mainly as refrigerants), greater use
of modern technologies (air conditioning) and the
manufacturing focus of the Czech Republic (produ-
ction of cars and air conditioning units). The rapid
increase of F-gases emissions in the context of their
high potential of the global warming (GWP, Global
Warming Potential) lead globally to the increased
attention to monitoring of the level of emissions and
consequently to regulation of F-gases use. These re-
gulations deal mainly with applications for which
there are available alternative technologies, more
effective in terms of economy and having lower or
no impact to the Earth climate system. The effect of
the legislative measures has already been demon-
strated, for example, in the use of fluorinated gases
as inter-window insulation, blowing agents, or as
refrigerants to refrigeration technologies designed
for households, where these gasses are not used any
more. Nevertheless, their emissions to the atmos-

Tab. X.3 Ovérené emise CO, vykazané v systému ETS, 2010-2017 [Mt CO, ekv.]
Tab. X.3 Verified emissions of CO, reported in the ETS scheme, 2010-2017 [Mt CO, eq.]

zména
Sektor change
Grarr 2010 2011 2012 2013 2014 2015 2016 2017 2017/2016
[%]
Spalovaci (energeticka) zarizeni
. ) 62.05 60.63 56.25 54.56 53.24 53.28 53.87 53.61 -0.49
Combustion installations
Rafinace mineralnich olejl
) . 1.05 0.99 0.95 0.82 0.91 0.93 0.71 1.00 39.40
Mineral oil refineries
Vyroba surového Zeleza a oceli
o 6.08 5.92 5.86 5.92 5.90 5.70 6.06 5.45 -10.03
Pig iron and steel
Vyroba slinku (cementu) a vapna
) . 3.37 3.75 3.42 3.14 3.37 3.49 3.72 3.82 2.68
Cement clinker and lime
Vyroba skla a skelnych vlaken
) ) . 0.66 0.63 0.65 0.63 0.67 0.73 0.73 1.29 77.38
Glass including glass fibre
Vyroba keramiky
) . 0.43 0.47 0.45 0.43 0.40 0.40 0.40 0.41 1.96
Ceramic products by firing
Vyroba celuldzy, papiru a lepenky
0.65 0.59 0.59 0.50 0.48 0.48 0.46 0.46 -0.35
Pulp, paper and board
Celkové emise CO, v EU ETS
. ] 75.58 74.19 69.31 67.71 66.70 66.63 67.52 66.98 —-0.81
Total emissions in EU ETS (CZE)
Celkové emise CO, v CR (dle NIS)
Total emissions by national 118.43 | 115.95 | 111.81 | 107.18 | 104.82 | 105.57 | 107.35 | 106.32 —-0.96
inventory
Podil emisi CO, z EU ETS [%]
Share of EU ETS in national 63.82 63.98 61.99 63.17 63.63 63.11 62.90 63.00 0.16
Total CO,
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a na druhé stran€¢ vybrané udaje ziskané pro-
stfednictvim EU ETS jsou vyuzivany pfi narod-
ni inventarizaci.

V piipadé vyuzivani flexibilnich mechanismt KP
je implementace a provoz Narodniho inventari-
zacniho systému zakladni a nevyhnutelnou pod-
minkou pro moznost vyuzivani Mezinarodniho
emisniho obchodovani, pro Projekty spole¢né
realizace pfinasi moznost vyrazné nizsiho admi-
nistrativniho zatizeni, a tim i sniZzeni nakladd na
jejich realizaci.

Ceské podniky zapojené do EU ETS v roce 2017
vypustily o 0,8 % méné sklenikovych plynt nez
v roce 2016. Emise v roce 2017 dosahly 66,9 Mt
CO,, coz je hodnota vyrazné niZsi, nez ptedpokla-
da Narodni aloka¢ni plan pro CR. Vysledky jsou
uvedeny v tab. X.3, vyvoj emisi CO, v ramci ob-
chodovani v EU ETS je patrny z obr. X.5.

phere still appear due to long lifetime of the related
equipment.

Emission trading system

Trading in greenhouse gas (CO,) emissions per-
mits is considered to be an economically effective
instrument for reducing greenhouse gas emissions.
Two interconnected systems are currently in effect
in the Czech Republic — the European Emission
Trading Scheme and the flexible Kyoto Protocol
mechanisms: the Clean Development Mechanism,
Joint Implementation Projects and International
Emission Trading. The flexible mechanisms under
the Kyoto Protocol were repealed by the new Regu-
lation of the European Parliament and the Council
(EU) No. 525/2013.

From the very beginning, experts from CHMI par-
ticipated in the preparation and implementation of
EU ETS in the Czech Republic, especially in relati-
on to methodology (monitoring, reporting and ve-
rifying greenhouse gas emissions). The interaction
of the national greenhouse gas emission inventory
and the EU ETS system is bilateral; the national
inventory provides some basic data for the calcu-
lation of emissions from selected processes and, on
the other hand, selected data obtained through the
EU ETS are used in the national inventory.

In utilisation of the KP flexible mechanisms, the
implementation and operation of the National In-
ventory System is a fundamental and unavoidable
condition for the ability to participate in Internati-
onal Emission Trading; it provides the potential for
substantially lower administrative burden and thus
a reduction in costs for the Joint Implementation
Projects.

Czech enterprises participating in EU ETS in 2017
emitted 0.8% less greenhouse gases compared to
2016. Emissions in 2017 equalled 66.9 Mt COZ,
which is a figure substantially lower than anticipa-
ted by the National Allocation Plant for the Czech
Republic. The results are presented in Tab. X.3, and
the trend in CO, emissions within EU ETS is appa-
rent from Fig. X.5.
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Obr. X.1 Emise oxidu uhli¢itého v sektorovém ¢lenéni, 1990-2017
Fig. X.1 Emissions of carbon dioxide structured by sectors, 1990-2017
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Obr. X.2 Emise metanu v sektorovém ¢lenéni, 1990-2017
Fig. X.2 Emissions of methane structured by sectors, 1990-2017
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Obr. X.3 Emise oxidu dusného v sektorovém ¢lenéni, 1990-2017
Fig. X.3 Emissions of nitrous oxide structured by sectors, 1990-2017
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Obr. X.4 Emise fluorovanych plyna, 1995-2017
Fig. X.4 Emissions of F-gases, 1995-2017
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Obr. X.5 Emise oxidu uhli¢itého z podnik registrovanych v EU ETS, 2010-2017
Fig. X.5 Carbon dioxide emissions from the plants registered in EU ETS, 2010-201
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