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* KPATKA UCTOPUA HA ITPOEKTA

Action Title Partner

Tier 2: Global actions (1 additional Action)

2019-2-49 Developing support for monitoring | FMI, 1GIK, SYKE, SRTI-
and reporting of GHG emissions BAS, CUNI, CBK PAN,
and removals from land use, land | Castra, IHCantabria,
use change and forestry NUIM

1. NpoyuBaHe Ha cblieCTBYBALLMTE CUCTEMM 3@ [IOKNaABaHE B AbpKasuTe uneHKkum (44),
KaTo CblLeBPEeMeHHO ce pa3paboTBaTt onopu 3a MOHUTOPUHT U AOKNAaABaHe Ha eMUcuuTe
M NOrNbLAHUATA Ha MaPHUKOBYM ra3oBe OT 3eMen0A3BaHETO, MPOMEHUTE B
3eMenon3BaHeTo M ropckoTo ctonaHcTeo (LULUCF).

2. NpepnoxeHue 3a paspaboTeaHe Ha obLL0EBPONEiCKa CUCTEMA 3@ KONIEKTUBHA OLLEHKA
Ha MPoOMsAHaTa B 3aMacuTe OT BbINEPO4 U NPOU3TUYALLMTE OT TOBA EMUCUMN U MOTMNbLLAHMSA
Ha MapHMKOBW rasoBe OT 3eMeno/13BaHeTo, NPOMEHMTE B 3eMENO0/3BaHETO M FOPCKOTO
CTOMaHCTBO.

FPCUP cu6umue
29 cenmemepu, 2025
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[no6anHu akumm, KOMTO BKIOYBAT
TpaHCrpaHU4YHM  MOTpEdGUTEIM U MEXAYHAPOAHM
notpedutenun (Tier 2)

FMI — Finnish Meteorological Institute, Finland

IGIK — Institute of Geodesy and Cartography — Remote Sensing Center, Poland

SYKE — Finnish Environment Institute, Finland

SRTI-BAS — Space Research and Technology Institute, Bulgaria

CUNI — Charles University, Faculty of Science, Czech Republic

CBK PAN - Space Research Centre of the Polish Academy of Sciences, Poland

CASTRA — Cluster Aerospace Technologies, Research and Applications, Bulgaria
IHCantabria - Environmental Hydraulics Institute of the University of Cantabria, Spain
NUIM - Maynooth University (National Centre for Geocomputation Analysis and
Research)

3. MWNOTHO NpoOy4YBaHe Ha HOBOBB3HWKBALIMTE METOAM 3a pa3paboTBaHe Ha Teswn
OUEHKM, KaTo ce OCHOBaBa A0 ronAma cteneH Ha AaHHKU K ycayrm Ha Copernicus, KaTo
Hanpumep KomnoHeHTU Ha CLC+ m m3obparkeHua Ha Sentinel, ¢ uen ga ce nsnonsea
MOHUTOPUHIBT Ha LULUCF Bbpxy cbliecTByBallM NaHEBPONENCKM Habopu oT AaHHMU. 3.

4. [la ce OUEHAT Te3N UHTErPUPAHU HALMOHAIHM OLLEHKM B M3bpaHuM TecToBu
PErMoHW, KaTo ce U3NO0A3BaT AbATOCPOYHU BPEMEBU CEPUMN OT KapTW, NONYYEHU OT
CaTe/INTHU AaHHU



()]

I { "| s £ BAH FPCUP cn6umue

R : ' 29 cenmemepu, 2025

*  F OpemICUS K"I Cocpus, Buneapus
* gk 1

Framework Partnership Agreement
for Capernicus User Uptake
European ” i

Commission
I

« CBbIIHOCT U LIEJIU HA IMTPOEKTA

PernameHTn Ha Komucuara EU 2018/841, EU 2018/1999 un
HacToswmaT EU 525/2013 |DCC

INTERGOVERNMENTAL PANEL on ClimaTe chanee

U fa ce noanomorHat Abpi:KaBuTe YAEHKU NPU MOHUTOPUHTIA U AOKNAABAHETO 2013 Supplement to the 2006 IPCC Guidelines
Ha eMUCUUTE U NOrAbLLaHUATA Ha NapHUKoBM rasose ot LULUCF, kaTto ce for National Greenhouse Gas Inventories:
Wetlands

B3emaT npeABua, CbOTBETHUTE PerynatopHM CUCTEMM WM CbLLECTBYBALLUTE
CUCTEMU 33 IOKNAABAHE B AbPXKaBUTE YNEHKMU;

Methodological Guidance on Lands with Wet and Drained Soils,

O pa ce paspaboTu TecToBa Bepcus Ha NaHeBpPONecKa cucrema, M3non3salla and Constructed Wetlands for Wastewater Treatment
[aHHKM 1 ycayrm Ha Copernicus, 3a Aa ce NpeaoCcTaBAT NoAobpeHn OLUEHKMN Ha
Edited by
MPOMeHUTe B 3amMacute OT Bbrepos U NpousTuyawumTe OT TOBAa €eMUCUN U T B e e e s

NOMNbLLAHMA HA NAPHMKOBW ra3oBse;

U pa ce npoBege NMUAOTHO NpoyyBaHe Ha HOBOBb3HWUKBAWMTE METOAM 33
pa3paboTBaHe HA Te3M OUEHKM, KaTO Ce OCHOBABa A0 ronsma CTeneH Ha
OaHHM 1 ycnyrn Ha Copernicus, Kato Hanpumep KOMMNOHeHTU Ha CLC+ wm
n3obparkeHuna Ha Sentinel, ¢ uen ga ce n3nonssa MOHUTOPUHIbLT Ha LULUCF
CbC CbLLECTBYBALLM MAaHEBPONENCKN HAbOpKM OT AaHHY;

U pa ce oueHAT Te3n MHTErpupaHU HaLMOHANHU OLEHKU B U3bpaHu TecTosm
PeruoHu, Kato ce u3NO0A3BaT AbArOCPOYHU BpPEMEBU Cepun OT KapTH, Task Force on National Greenhouse Gas Inventories
NONYYEHU OT CaTeIUTHU AAHHW; (55’) @

O pa ce aHanu3supa ponata Ha AaHHuTe ot Copernicus U NOA3UTE, KOUTO Te e T
61xa Morin aa AoHecar.

https://unfccc.int/topics/land-use/workstreams/land-use--land-use-change-and-forestry-lulucf
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Overall

accuracy =
799128

Kapta Ha 3eMHOTO noKpuTue Ha
Bonrapus 3a 2022 roguHa
Ha 6asara Ha u3obpaxeHus ot
Sentinel-1 and Semtinel-2
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LU categories
NIR of Bulgaria
Settlements
Annual crops
Perennial crops
Pastures and meadows

Shrubs and grasslands

Broad-leaved forest

Coniferous forest
Other land
Wetlands
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LCC mapped by RS
in this study

Cropland

Orchards and vineyards
Grasslands

Shrublands
Broad-leaved forest
Coniferous forest
Water

Other land cover

Settle“ts
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CLC code CLC class Land cover class
21x Arable land Cropland

22x Permanent crops Orchards and vineyards
231 Pastures Grasslands

321 Natural grasslands

311 Broad-leaved forest Broad-leaved forest
312 Coniferous forest Coniferous forest
323 Sclerophyllous vegetation Shrublands

324 Transitional woodland-shrub

33x Open spaces with little or no vegetation  Other land cover
5xx Water bodies Water

BekTopHUMAT cnoii CLC 6elwe npeknacndumumpaH cbrnacHo ToBa n popmmpa cTpaTmTe 3a
B3emaHe Ha npobu. Hakoun ,cmeceHn” CLC KnacoBe ca U3KAOYEHWU OT TO3M NPOLEC, Tbi
KaTo He moraT Aa 6bAaaT AMPEKTHO CBbP3aHM C MHTEpPeCYBaLLMTE HM Knacose. BbB BCAKa
OT Te3u cTpaTuTe H6axa reHepmupaHun 500 npomsBoaHMN TOUKU. O6bpHETE BHMMAHME, Ye CLC
cTpaTuTe 6saxa M3N0A3BaHM CaMO 3a y/IeCHABAHE HA PaBHOMEPHOTO pasnpeaesieHne Ha
pedepeHTHUTE TOUKM MEXAY KNaCOoBETE U 33 U3B/IMYAHE HaA ,,NbPBO NpPeanonoxKeHme” 3a
TAXHATA NPMHAANEXHOCT KbM Kaaca.
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MoamHoxKecTBa oT KapTuTe (Sentinel) ot 2016 1 2022 r.: naBo - 3aneceHa naow, B 3anagHaTa YyacT Ha CTpaHaKa; cpeaHa -

BnarkHa 30Ha B KOromnsTtoyeH pernoH (rpag byprac), asacHo - 3emegencka nnow, 8 KOromstoueH pervoH (obwmHa Hosa
3aropa)
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PE3VITATHU Bupose 3eMHO nokpuTie — ,MNoLL‘ NPy U3NON3BaHe Ha AUCTAHLIMOHHU MeTOaM

var | Sttt | Costors | | Pt | ptrsand | St | s | o
2012 2595 901 1828 1681 1258 1482 293 545
2013 2518 1010 1879 1534 1291 1559 294 500
2014 2610 993 2007 1472 1273 1479 296 455
2015 2705 904 1939 1567 1076 1525 318 552
2016 2557 953 2304 1230 1271 1416 327 512
2017 2624 955 2444 1210 1284 1365 322 365
2018 2671 984 2532 1168 1225 1391 240 357
2019 2578 987 2621 1136 1183 1466 283 314
2020 2582 950 2551 1242 1155 1450 324 315
2021 2577 967 2451 1254 1179 1495 236 409
2022 2593 088 2494 1243 1081 1553 255 361

A 2012-2022 -1.9 87.1 666.8 -438.6 -177.8 71.1 -38.0 184.5
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CpaBHeHue Ha mokasareln ,,Ilnour™ 3a Buose knacose 3eMuo nokpurtue ot 3I13IC “ (kha) Ha
0a3a nanHu oT HanmoHanmHus JOK/IaA 32 HHBEHTApH3alHs ¥ OT JUCTAHIIMOHHY H3CIICABAHIS

rame al
for Copernicus User Uptake

LULUCF Forest land Cropland
classes
Land Land
Time period | NIR | use NIR use

map map
2012 3850 | 3850 3818 3509
2013 3862 | 3528 3813 3413
2014 3874 | 3602 4053 3479
2015 3886 | 3609 4107 3507
2016 3898 | 3509 4125 3534
2017 3910 | 3579 4147 3654
2018 3923 | 3655 3676 3700
2019 3935 | 3565 3672 3757
2020 3919 | 3532 3685 3793

Fundamental equation

Emission/removal (t CO2eq)=Area (ha)* Emission factor (t C/ha)*(-44/12)
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Settlements Other lands
NIR us';ar’]‘qip NIR Lua}sr;d
map
856 515 534 | 545
1661.1 514 7%1' 114
527.64 514.5 6331' 454.7
515.93 513 6?15' 552
519.68 530 572 | 512
523.43 530 5527' 365
533.71 530 1870' 356.7
535.85 531.2 1784. 314.4
536.92 530 1657' 315
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* SAKJTIOMEHNA

» 2 OCHOBHW NpobnemMa ¢ KapTh 3eMHO NOKPUTUE reHepupaHn Ha 6asa AMCTaHUMOHHM n3cneaBaHus B koHTekcTa Ha 3M13[C :

1. TOYHOCT Ha kapTute
2. CTOHOMCTU OTHOCHO 3eMenon3BaHe.

» KombuHaumsaTa ot ontuyHn 1 SAR gaHHm ot Sentinel-1 n Sentinel-2 ocurypsisa no-TouHo kKaptorpadmpaHe Ha 3eMHaTa
MOKPKBKA, OTKONKOTO € Bb3MOXHO C 130bpaxeHusTa ot Landsat.
» MakcumanHaTa nocturHaTa obua TouHocT belle camo ymepeHa (81% 3a 2018)

> LLIMPOKONMCTHY ropu, UrMONMCTHY FOpu 1 (00 M3BECTHA CTeneH) 06paboTBaeMu 3eMm - kKapTorpadmpanmu TOYHO.
> [pyr1Te KnacoBe 3eMHO NOKPUTWE HE Ca MMani AOCTaTb4yHa TOYHOCT.

» [o-HaTaTbLLUHK Npoy4BaHNA 3a NoBULLABaHE Ha TOYHOCTTa U no-3aabnboYeHo npoy4ysaHe Ha ANCTaHLUNOHHOTO
HabnoaeHve B KOM6I/IHaLI|I/1ﬂ C Apyrn N3T04HMLUN Ha NPoCTPaHCTBEHA I/IH(*)OpMaLIII/IFI, KaTO Hanpumep Kagactbp
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O MNonyuyasaHe Ha MPABUIHWN n HAOAEXAHW OAHHW 3a npeacTtaBsHe Ha 3eMsATa U
NPOMEHUTE B 3eMerO0/I3BaHETO

U MpeoponsasaHe Ha MPONYCKU B AAHHWUTE: npomeHu B 3emenongBaHeTo ce npocaeaasaT
MeXKay Kateropumn/noaxkateropum

O Oa ce Hamanu usnonssaHeto Ha ,,MPEAMNO/OXKEHNA:

‘ the remaining LUC areas to forests have been assumed to stem from cropland, grassland and other

lands. The assessment of the former land use on the identified new forest areas is based on expert judgment on
basis of likelihoods....”

I —
CHANGE PRESSURE HIGHER TIERS
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BNATOAAPA 3A BHUMAHUETO!

NMPOEKT:

»2019-2-49. OcurypaBaHe Ha noakpena 3a MOHUTOPUHI U AOKNaABaHe Ha e€MUCUUTE Ha
napHukoBu rasose (1N u nornbwaHMa OT 3eMenonN3BaHeTo, NPOMEHUTE B 3eMenofi3aBaHeTO U
ropCcKOTO CTONaHCTBO

spacedgclima@gmail.com
kamelia.radeva@space.bas.bqg

www.copernicus-user-uptake.eu
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