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WU3Boga;: LLymapcku cektop Cpduje, Apyrv KOPUCHULM, Kao M MefhyHapoaHe opraHu3aumje un
KOHBeHLMje 1cKasyjy notpede 3a cee Behum odMMom, cneunudryHOM CTPYKTYPOM U BUCOKOM
noysgaHowhy nHdopmaumja o wymckom poHay Cpduje. Kako du oarosopuia Ha oBe 3axTese,
NFI-2 je npeTpnena dutHe uameHe y ogHocy Ha NFI-1. Y meToL0/10WKOM CMUCAY, U3MEHE ce
orneaajy y Tome aa je NFI-2 asodasHa nHBeHTypa. Y ¢pasun doTo-nHTEpnpeTaLmje CHUMaKa
NOEHTUPUKY]Y ce KaTeropmje 3eM/bULITA, NPOMeEHe HacTane y nepuogy 2006-2019 roauHe m
NnaaHUpajy ce TepeHCKM pafoBu. 3a pa3nuky og NFI-1, cea 4 kpyra Ha KnacTepy umajy nepma-
HEHTHW KapaKTep, LeHTPM Kpyrosa cy dosbe ocurypaHu, yume je obesdbeheHo hUXoBO Nako
npoHanaxere y NFI-3. TepeHcKa dasa ce peanusyje ynotpedom BUCOKO NPELUIHUX UHCTPY-
MeHaTa, AUMMTANHUX 3aMMca U3MEPEHUX UK NPOLEHEHMX BPeAHOCTM 1 online npeHocom y
ba3y nogartaka. KOHTpona TepeHCKUX paaoBa ce BPLUM KPo3 TPU HMBOA, YUME je DUTHO cma-
HeHa MoryhHOCT nojase rpydux 1 cMcTeMaTckux rpewaka. Odmum nHpopmalmja 3HayajHo je
npoLwupeH, NocedHo y AoMeHyY npoueHe dMoaMBep3nTeTa, 3alUTUTE NPUPOAE, AENOHOBAA
yr/beHuKa, duoeHeprunje uta. OBako KoHuMnupaHa NFI-2 KomnaTtnduaHa je ca MHBEHTypama
BehuHe eBpONCKUX 3emasba, OCUM Y CETMEHTY HeHe MHCTUTYLIMOHANHE OpraHu3aumje Koja y

Cpduiju jow yBeK Huje pelueHa.

KsbyuHe peuun: NFI-2, meTogonoruja, uHbopmaumje, peanmsaumja, KOHTpona

YBOA

Motpeda pa ce 3a40BO/bE U XapMOHMU3YjY
OpojHN 3axTeBW caBPeMeHOr ApylwTBa npema
LWYMK Y yCNOBUMA HuxoBe cBe Behe yrposxeHo-
CTM, Npe cBera HeraTUBHUM [1€jCTBOM K/IMMATCKUX
NpomMeHa, MHAYKOBana je AMHAMUYKe NpomeHe
LwymapcTea noyeTkom XXI Beka. Ynopeno ¢ oBum
npouecunma pacte notpeda 3a nHpopmaymjama o
LUYMCKMM EKOCUCTEMMMA, 04, SIOKaHoT Ao rnodan-
Hor HuBoa (Panti¢ et al., 2012/a). Undopmauuje
Be3aHe 3a COLMO-eKOHOMCKe yHKLUMje wyma n
Oa/be 3ay3Mmajy 3HaYajHO MeCTO MPUIMKOM WUH-
BEHTYype LWyMa, a/n CBe MU3PaXKeHUjU Ae0 YNHe U

nHpopmaumje n3 fomeHa 3aWTUTHUX QYHKLM]a,
oyyBakba dMoamBep3nUTETa, MHTEPAKUMje nsmehy
Wyme 1 Knnme uta,. Bucoka npeymsHocT Hbop-
MauMja MocTUKe ce ynoTpedom maTemaTuyKo-
-CTAaTUCTUYKUX METOAA U CBE KBAJIUTETHUjUX TEX-
HO/MIOWKUX pellerba Y MHBEHTYpK Wwyma (Pantic
etal., 2012/b, 2013/b; Ullah et al., 2019, 2020).
OBaj nepuopg, KapaKTepuLle U pag Ha XapMOHU-
3aumjn MHdopmaumja AOOMjEHUX UHBEHTYPOM
wyma (Vidal et al., 2008; Gschwantner et al.,
2009, 2016; Alberdi et al., 2018; Gschwantner
et al.,, 2019; Vauhkonen et al., 2019), kao 1 Ha

145



HamjaH MaHTrh, Matthias Dees, [paraH bopoTta

AedbuHMCcarby NpaBHMX acnekaTa HhUXOBe pasme-
He Yy OKBMPY OPOjHUX PErMOHANHUX U F0SaNHUX
acoumjaumja Kojuma cy Wwyme y GoKycCy AesoBakba.
OBu TpeHaoBW, y Behoj navM marb0oj mepu, CBOj-
CTBEHW CY U A,PYrOj HALUMOHAJIHOj MHBEHTYPU LUyMa
Cpduje (NFI-2). NFI-2 je pBodasHa MHBEHTYpaA, Npu
yemy ce y npBoj ¢asn, Ha asn aBuo 1 caTtenuT-
CKMX CHMMaKa, BPLIK KnacuduKaumja npumepHux
NoBPLUMHA, NpeunsHuje ce ogpehyjy nojeanHe nH-
dopmaumje, nocedHO OHe Koje ce ogHOCe Ha Npo-
MeHe Yy HaunHy Kopulwherba 3eM/bULLITa, YMMeE ce
peayKyje odum TepeHCcKor mepera 1 omoryhasa
Heroso dosbe nnaHupame. Y ogHocy Ha NFI-1, no-
BehaH je 0dum nHdpopmaumja, nocedHo y cermeH-
Ty npoueHe dnoamBep3unTETa, 3aLUTUTE NPUPOAE,
AernoHoBaka yr/beHnka, duoeHepruje n duoe-
KOHOMMje. Penpe3eHTaTuBaH y30pak, npeuunsHe
npoueaype meperba U NepMmaHeHTHa KOHTpona,
ynotpeda caBpeMeHUX MepHUX MHCTPyMeHaTa,
OUTUTANIHWU 3aNUC MEPEHNX BPEAHOCTU U HUXOB
online TpaHcdep Ao 6ase nogaTaka, odesdeau-
he KBanuTeTHe n ynotpedsbmnse MHbopmaumje 3a
pa3InumTE KOPUCHUKE Y LLYMAPCTBY U AOANPHUM
cekTopuma Cpduje, Kao M 3a KopecnogeHumjy ca
mehyHapoaAHMM MHCTUTYLMjama Npema Kojuma
Cpduja nma odbaBesy NepnoanYHOT U3BELLITaBAHA.
3akoH o wymama Penydnuke Cpbuje (SI.
glasnik RS”, br. 30/2010, 93/2012, 89/2015 i
95/2018), unax 38., nedmHnwe odasesy cnpo-
Bohetba, nepuoamumteT og 10 roanHa u unsbese
HaLMOHaNHe MHBeHType Wyma. bpojHu pasnosu,
npe csera oHW GUHAHCKHjCKe NpUpPOAe, YyTULAAN
cy Ha 1o ga NFI-2 noyHe Tek 2019 rognHe, oa-
HOCHO 13 roanHa HaKoH 3aBpweTKka NFI-1 (2004-
2006). duHaHcmjcka cpeactea odesdeamo je GEF
(ThobanHu ekonolwkM GpoHA), y3 3HaYajHO yyewhe
Penydnuke Cpduje, a KoopAMHALMja NPOjEeKTOM
GCP/SRB/002/GEF, y oKkBupy Kora ce peanusyje
n NFI-2, nosepeHa je UN/FAO (OpraHusaumja 3a
XpaHy v nosbonpuspeqy YjegurweHux Hauuja). ¥
capagku ¢ mehyHapoaHUM eKcnepTuma, MeTo-
ponornjy NFI-2 passuan cy ctpyydraum Kateape
MnaHupara rasgosama wymama, LWymapckor
dakynteta y beorpagy. CylUTUHCKM, LEeo KOHuenT
NFI-2 6a3upaH je Ha:
— Buweroauiuitbem UCKYCTBY Y Kpeupaky U pea-
NIM3aLMju cacTojuHCKe MHBeHType (Bankovic
et al.,, 2002; Panti¢, 2003; Bankovi¢,
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Pantié¢, 2006; Bankovi¢, Medarevié, 2009;

Panti¢ et al., 2013/a),

— WcKycTBY HauMOHaNHUX eKcnepaTa CTe4EHOM
Tokom NFI-1 (Bankovi¢ et al., 2009; Panti¢,
Borota, 2015; Panti¢ et al., 2016),

—  WcKycTBY HaUMOHANHUX eKcrepaTa dasvpaHoM
Ha akTmBHoM yuyewhy y ENFIN (EBponckoj mpe-
KM HaLMOHANIHUX MHBEHTYPA LUyMa),

—  WckryctBy mehyHapoaHux ekcnepata (Dees,
1998; 2006; Dees et.al., 2013),

— TMpunpemHom npojekTy ypaheHom og, cTpaHe
Gheorghe Marin n [lamjaHa MaHTuha,

— 3aKOHCKOj perynatmeu o 3Hauvaja 3a NFI,

—  Komnunaumjmn rnaBHMX acneKkaTta HalMOHaNHOT
LUYMapPCKOr Nporpama 1 pasandmnTux ctpaTeruja,

— Obasesama Cpbduje y n3BelTaBakby Npema:

e Forest Europe/MCPFE (LLlyme Espone/
MWuHUMCTAapCKa KoOHbepeHLMnja 0 3alTUTH
wyma Espone),

e FRA/FAO ([nodanHa npougHa LWyMCKUX pe-
cypca),

e UN-FCCC (OkBuMpHa KoHBeHUMja UN o knn-
MaTCKMM NPOMEHaMa),

e UN-CBD (KoHBeHuuja UN o &duonowwkoj
pasHOBPCHOCTH),

e UN-SDG (KoHBeHuuja UN 3a 6opdy npoTus
nesepTtuoduKaumje),

e [lpyrum acoumjaumjama, Kao n npema EU y
npougecy NpuapyxuBama.

TepeHCcKa peanusaumja, MHTEPHA KOHTPO-
na v obpaga nogataka NFI-2 nosepeHa je JM
»,BojsoguHawyme”, ogHocHo JM ,Cpdujawyme”-
Bupoy 3a nnaHupare u NpojeKkToBakse y Wymap-
CTBY, Ha TEPUTOPUjM LIYMaA KOjUMa rasayjy.

Lnsb oBor paga je ga ce gomaha n mehyHapoa-
Ha Hay4Ha U CTPy4YHa jaBHOCT yno3Ha C MeToao-
NOWKKUM acnektTuma cpncke NFI-2 n octBapeHnm
HanpeTKom y nornegy oduma, CTPYKType u noy-
34aHOCTN MHbOPMaLMja, Kao U TEXHONOTUjE K-
XOBOT NpUKyn/bakba y ogHocy Ha NFI-1. YcknaheHa
ca eBponcKkMMm cTaHgapauma (Cienciala et al.,
2008; Tomppo et al.,, 2010; Forest Europe
2015; Pantic¢ et al.,, 2016), NFI-2 he ode36eguTn
LWMPOK CneKTap noysgaHux nHpopmaumja 3a fo-
Mahy LWYMAPCKK CEKTOP U ApYre KOPUCHUKE, Kao 1
3a Aasby naptuumnaymnjy Cpduje y permoHanHum u
rnodanHMMm acoumjaumjama u MHMLMjaTUBaMa Koje
ce 6aBe WYMCKMM eKOCUCTEMMUMA, HUXOBUM MO-
HUTOPMHIOM U 3aLUTUTOM.
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KOHIIEIIT (AVI3AJH) NFI-2

®daza 1: Poro-uHTepnpetayumja

OcHOBHU un/beBK OBe dase cy:

— WaeHTuduKaumja noBplUMHA MOA LWYMOM 3a
NpOLEeHyY LWYMOBUTOCTH, MHPOPMaLMje O KaTe-
ropujama sem/buLTa Kao wto cy TOF (cTadna
BaH wyme, De Foresta et al.,, 2013) n OLWTC
(ocTano semsbuLLTE ca NoKpuBayem ctadana)y
mpexun knactepa 1 x 1 km,

— WaeHTndukaumja Kpyrosa Koje Tpeda mepu-
TW Ha TepeHy y Mpexn Knactepa 4 x 4 km (F
— wyma u OWL- ocTano Wwymcko 3emsbuLuTe),

— WpeHTuduKaumja Kpyrosa Koje Tpeda meputu
Ha TepeHy y mpexu Knactepa 8 x 8 km (OLWTC
n TOF),

— AHanusa gogaTtHux MHpopmaumja (dpojare
cTtabana) 3a NpoLeHy CTaTUCTUYKUX KapaKTe-
puctuka TOF,

—  WaeHTudumKaumja KpyroBa y Mpexu Knacrepa
4 x4 km 1 8 x 8 km Koju ce He mepe (He noce-
hyjy) Ha TepeHy aa &u ce cmarbUAN TPOLLKOBHM
MHBeHType (Borota, 2019),

— [poueHa npomeHa y HauuHy Kopuwhera
3emsbuwita y nepuogy 2006-2019 roguHe
y cknagy ca 3axresnmma UNFCCC mn LULUCF
(Kopuwherse 3em/bumLITa, MPOMEHA Y KOPU-
wherby 3eM/bULLTA U LIYMAPCTBO).

Y peanusauuju HaBeAeHUX LU/beBa, KOpU-
wheHu cy pasnmuntn copteepu. Collect Earth je
Nporpam Koju CAY¥W 3a MOHUTOPUHTI NMPOMeHa
Ha 3eM/bULIHOM NOKpMBady, npahewe npupos-
HUX KaTacTpoda 1 cnmyHo. PasBujeH je o cTpaHe
FAO y um/by nakwer NpuKyn/bakba, ynpas/barba n
aHanu3e Benukor dpoja noaaTaka. M3paheH je Ha
Google nnatdopmu Koja omoryhasa nosesuBarbe
apXMBCKMX MogaTtaka Besnukor dpoja cnodoaHo
AOCTYMHUX CAaTEIMTCKMX CHUMAKa M3 pPasiniymnTmx
BpemeHcKunx nepunoga. Kako je NFI-2 asodasHa
MHBeHTypa wyma, FAO je y capagmwu ca NFI-2 Tu-
MOM 0Baj Nporpam npuaaroauo 3a notpede Kna-
cudurKaumje Kpyrosa 1 3a npaherbe NnpomeHa Ha
3eM/bUILHOM NoKpueavy y Penybdavum Cpduju.
Collect Earth aytomatckun nokpehe Google Earth
nporpam u npyxa jegHocTaBaH Ha4yMH 3a cucTe-
MaTCKM Npernes caTe/IMTCKUX CHUMAKa, NPoLeHy
HauMHa Kopuwherba 3eM/bULITA M TPOMEHA TOKOM
BpemeHa, y Mpexu Knactepa 1 x 1 km. Kankom

MuLwa duNo rae Ha XKyTU KBAAPaT KOju penpeseH-
Tyje noBpwuHy oz 0,5 ha, otBapa ce Collect Earth
nposop (cavka 1). Annvkaumja je nogesbeHa Ha
Tpu ctpanmue: LULUC, Elements u Other.

Ha ctpanunym LULUC npBu Kopak je duno npo-
LieHa HauMHa Kopuwhemra sembuwTa y 2019. ro-
OMHWM, TaKo WTO je dupaHa HeKa o noHyheHux Ka-
Teropuja semsbuiTa U gePpuHUcaHa noysaaHocT
nsBplieHe npoueHe (camka 1 — Land Use 2019 =
Forest; Confidence = YES). Cnegehu kopak duna je
NpoOLEeHa eBeHTYa/IHUX MPOMEHA Y HauMHY KOpU-
whera 3em/bULITa (M3 jeaHe y Apyry KaTeropujy,
y CKnagy c noHyheHum onuujama) y ogHocy Ha
pedepeHTHY roanHy (2006., NFI-1). Y Tpu nocma-
TpaHa nepuoaa (Mma mx suwe) 6uno je moryhe
3aK/by4ynUTU A3 K je Ha Kpyry duno uam Huje duno
NpomeHa y HaunHy Kopuwherba 3emsbuLuTa (Cu-
Ka 1 — Huje duno npomeHa, Land use Change = F >
F; Confidence = YES).

Collect Earth noBesyje y jeHY LENNHY CHUM-
Ke BP/I0 BUCOKE MpOCTOpHe pesonyuuje (Google
Earth, Bing Maps) 1 CHMMKe Beoma BMCOKe Bpe-
MeHcKe pesonyuuje (Hnp. Google Earth Engine,
Google Earth Editor Code). Takohe, omoryhaBsa
1 Kopuwhere Google Earth engine nnatdopme
33 00paay caTeNIMTCKUX CHMUMAKa rpyde, cpeate
1 BUCOKe pe3onyuuje u Apyrux NpocTopHUX no-
pataka, nonyt Sentinel 2, Landsat 7 1 Landsat 8
CHMMaKa. 3a Bu3yenHy GoTo-nHTepnpeTauujy Kpy-
rosa y oksupy NFI-2 kopuwheHu cy cBu Haseae-
HU cHUMUM. Takohe, KopuwheHu cy n optodpoTo
cHumum 13 2007-2010 roagmHe, 3aTum opTodoTo
cHumMmuM 13 2011-2013 1 SPOT caTenuTcKkm CHUMUM
13 2015-2016 rogmHe, obe3deheHn og cTpaHe PI3
(Penybnunukor reogetckor 3aBoga). Collect Earth
nporpam omoryhasa nose3uBarbe AUTUTANHUX
OpTOdOTO U CAaTENUTCKUX CHUMaKa npeko WMS-a
cepsuca (Web Map service) y jeaHy UenvHy v kbu-
XOBO MCTOBpPEMEHO Kopulhere NPUANKOM Knacu-
durKaumje nprmepHUX NOBPLLMHA.

Mpumepu doTo-nHTEpNpeTauunje ypaheHe y
2019. roanHn nomohy codteepa Collect Earth
NPUKasaHu cy Ha caMkama 2, 3 n 4.

MpunaaHocT Kpyra ogpeheHoj kaTeropuju se-
MJ/bULLUTA YCNOB/bEHA je MO3ULMjOM HEFOBOr LieH-
TPa, HaKOH Yera ce yTBphyje NoBpLIMHA KOHKPETHE
Kateropuje semsbuwiTa (p > 0,5 ha nam p < 0,5 ha)
1 CTeneH HeHe NOKPUBEHOCTM KpollkbaMa apseha.
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Land Use 2019

Land Use 2019 - Confidence ©
Land Use Change
Land Use Change- Confidence ™

Classification - FRA 2019

Cnuka 1. Collect Earth nporpam 1 moayn 3a ¢oTo-nHTepnpetaumjy “Serbia Mapathon 2019 v9” — anaunkaumja
3a GoTo-uHTepnpeTaumjy, pagHu moayn

CnuKa 2. doTo-mHTEpNpeTaumja Kpyra 6poj 2911-1
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Cnuka 3. PoTo-MHTEpNpeTauumja Kpyra dpoj 411 -1

g o

CnuKa 4. doTo-mHTEpnpeTaumja Kpyra 6poj 625 -1
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Ha cnnum 2 ce Buam pga Kpyr npeceuajy ase
KaTeropuje 3emM/bU1LLTA - NO/bONPUBPELHO 3EM/bU-
wre v wyma. MehyTtum, npema nosuumju LeHTpa,
Kpyr Behum genom naga y wymy. LLlyma ce npo-
TEXe U M3BaH Kpyra v Nokpusa nosplnHy sehy
04,0,5 ha. MokpoBHOCT cTadanma je rycta. CxogHo
TOMe, KpYr je ¢ BUCOKOM noy3aaHowhy knacuobu-
KOBaH Kao Lyma.

Ha cavum 3 ce Buge Bohtbak (3emsbuiuTe nog,
yceBom), o6pagmnso (No/bonpuBpeaHO) 3eMsbM-
WTe, MBaje W WyMa HacTana HajBepoBaTHUje
npupoaHoOm cyKuecujom. LieHTap Kpyra ce Hanasu
y Wwymu, nospLunHa je seha og 0,5 ha, odpacnoct
ctabnuma podpa. Kpyr je knacuduKkosaH Kao
LyMa, a 0AJlyKa je BUCOKO Mnoy3aaHa.

Kpyr Ha canum 4 npeceuajy ABe Kateropumje 3e-
MJ/bULLTA - NO/BOMPUBPESHO 3eM/bULLTE U LWWYMa.
Mpema no3uumjn LeHTpa, Kpyr npunaaa nosbo-
npvepeaHom 3emsbuLTy. LleHTap Kpyra ce Hanasm
Ha InBaZM, anu je Beoma dM3y rpaHuLa ca Lwy-
Mom, 380r Yera oBa NPOLLEHA UMA HUCKY Noy3aa-
HocT. To ynyhyje Ha noTpedy TepeHcKe npoBepe
npvnagHoOCTM OBOF Kpyra oarosapajyhoj kateropu-
ju 3emsbmLITA.

®dasa 2: TepeHCKU npemep

Kaga je y nutatby oBa ¢$asa, npumereH
je koHuenT u3 NFI-1 (Bankovic¢ et al., 2009).
CYLWITUHCKM, OH je UCTU U BeoMa O/IM3aK KOH-
uentuma NFI eBponckux pgpkasa (Gabler,
Schadauer, 2007; Tomppo etal., 2010; Panti¢
et al., 2016). Takohe, NnpumepeH je NPOCTOPHO]
ONCTPUBYUMjU U CTPYKTYPU CPMCKMX LWYyMa, Kao
M PacrnonoXmMBnumMm GUHAHCUjCKMM CPeacTBMMA 3a
peanusaumnjy npojekTa. Mogpasymesa NpumeHy
CUCTEMATCKOT Y30pKa Y BUAY Knactepa, pacnope-
hHeHux y mpexun 4 x 4 km. Ha cBakom Knactepy no-
CTaB/beHa cy 4 Kpyra no3nLMOoHNPaHa y BPXoBMMA
KBagpaTta uuje cy ctpaHuue 200 m. 3a pasnunky og,
NFI-1, y NFI-2 cBu Kpyrosu Ha F u OWL umajy nep-
MAHEHTHW KapaKTep, WTO NoApasymeBa TPaAjHO
odenexkaBarbe HUXOBOT LEHTPa U CHUMake no-
3MuMje y NpocTopy cBaKor ctadia nytem asmmyTa
M XOPW3OHTA/IHOT PacTojakba Y O4HOCY Ha LleHTap
Kpyra. MpumepHy NOBPLUMHY YMHE TPU KOHLLEH-
TpU4Ha Kpyra (camnka 5):
r, =3 m-8poje ce ctadnad <5 cm u mepe ctradna
d>5cm,
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r,=10 m —mepe ce ctabana d > 10 cm,

r,=15m—mepe ce ctabna d >30 cm.

TepeHcke ekune (u3Bpwwuaay, + pagHuk) JI
,BojsoanHawyme” n JM “Cpbujawyme” onpemsbe-
He CY KBa/MTETHUM MEPHUM MHCTPYMEHTUMA U
onpemMom, Koju Tpeda Aa ocurypajy noysgaHe
nHpopmaLmje 0 CPACKUM Wymama. Y nuTarby cy
cnegehu MHCTPYMeEHTU 1 onpemal:

— Tabnet Trimble T10 ca codTBepom 3a yHOC
CBUWX NojgaTtaka Koju ce npukynsbajy y NFI-2,

— Trimble R1 GNSS npujeMHuK,

— CyHTo TaHaem — dycona 1 nagomep,

— [MaHT/bUKa gyxumHe 30-50 m,

— MertannHu getektop XP GMAXX II,

— MaHyenHa npeyHmua 80 cm,

— BucuHomep Vertex V, TpaHcnoHgep v Tene-
CKONMCKM WTan,

— TpecnepoBo cBpAO,

— [JoBosbaH 6poj meTanHux Koumha 3a odenexa-
Bakbe LEHTPaA Kpyra,

— Mana pyyHa ceKkupa,

— Lymcka (nnm dena) Kpepaa,

— UpseHa (cnpej) papda 3a odenexasarbe u
ocuryparbe LeHTpa Kpyrosa.

Y Tabnet Trimble T10 nHcTannpaHa je nsme-
HeHa M nodosbluaHa Bep3uja codpteepa ,OcHoBaA
NFI“ (Vasiljevic, 2019) Koja cagp»Ku BULE MOAY-
Na v npoueaypa:

—  MOZY~N 33 YHOC NogaTaka NpuKyn/beHnx y ¢asm
doTO-UHTEpNpeTaumje,

—  MOZYA 3a YHOC TePeHCKMX nogaTaka (cnuka 6),

— npoueaypy 3a NpoBepy Ta4HOCTU U BEPOAo-
CTOjHOCTM YHOCA NOAATaKa Ha TepPEHY,

— MoZayn 3a odpaay NPUKYN/beHUX NoaaTaka,

— npoueaypy 3a Kpeupake pasinynTtux nsse-
wTaja 13 dase nogaTaka, Kao 1 3a HUXOBY BU-
3yenunsauujy.

Mogyn 3a yHOC nofaTaka Mma BuLle onuuja:
— YHOC agMMUHWUCTPATUBHUX U reonpoCcTOpPHUX

nHbopmaumja o Kpyry,

! https://geospatial.trimble.com/products-and-solutions/
trimble-t10
https://echosurveying.com/gps-gnss-systems/trimble-r-
https://www.yorksurvey.co.uk/suunto-tandem-compass-
-clinometer-c2x22546115
http://metaldetektori.rs/product/xp-g-maxx-ii-27cm/
https://haglofsweden.com/project/mantax-blue/
https://haglofsweden.com/project/vertex-5/
https://haglofsweden.com/project/increment-borers/
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CnuKa 5. Y3opak y NFI-2 a) CuctemaTcku y3opak y dopmu Knactepa; b) Mpeska knactepa 4x4 km; c) Pacnopeg
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— YHOC MHbOpPMaLMja BE3aHUX 3a CTaHULITE, Ca-
CTOjUHY 1 BMoAMBEP3UTET,

— yHOC nHdopmMaumja o ctadnmma Ha Kpyry,

— YHOC nHdopMaumja o NogMNATKY Ha Kpyry,

— npernes nofaTaka akTyesHe UHBEHTYPE Ha Kpyry,

— nperneg noaartaka NpPeTXo4He UHBEHTYPE Ha Kpyry,

— apxuBa ¢oTorpaduja — nosesmeare poTorpa-
¢dwuja ca ID Kpyra v bMXOBO apxmBUpatbe,

— TpaHcdep nogataka Ha cepsep.

Mporpam ce Moxe KOpUCTUTU Kao camocTasiHa
anaukaumja 3a pag ca MS Access dasom nogaTtaka
WM Ce MOKE KOPUCTUTU Ca LEeHTpasHOM da3om
nopgartaka nog SQL cepsep dasom nogaTtaka, npu
yemy ce M NPOCTOPHU reorpadckm nogaum mory
cmecTtutu y a3y nopataka. Omoryhasa nosesu-
Batbe ca GIS npojekTUma, Npu Yemy HYMepU4Ku
nogauu mory ST nosesaHu ca ogrosapajyhum
reo-uHpopmauujama, ymme je omoryheHo Kpeu-
pakbe TEMATCKMX Mana, npeTpare no pasininTum
ynuTuma, oapehunsarse Nonoxaja u Bu3yanmnsaum-
jy onucHux aTpudyTa y npoctopy. 3a no3aguHCKe
Mare nporpam omoryhasa noBesnBate ca HEKUM
oa noHyheHnx WMS-a cepsuca (Web Map service)
opn, cTpaHe RGZ Cpbuije.

Mogyn 3a obpagy NpuUKyn/beHUX noaaTtaka,
Kao W 33 Kpeuparbe PasnnMynTUX U3BellTaja u3
Oase Hanasu ce y 3aBpLwHOj ¢pas3u uspage. [o jyHa
2021. rogmHe duhe TecTUpaH Ha NUAOT NoApyY-
juma — CeBepHOj M 3anafHoj WymMcKoj odnactu
(3akoH o wymama PC, unaH 17., ctaB 3., Sl. glasnik
RS”, br. 30/2010, 93/2012, 89/2015 i 95/2018)

HNHO®OPMAILIUJE Y NFI-2

NHbopmaumje Koje ce npukynsbajy y NFI-2 n
wuxose aeduHuunje ycknaheHe cy ca mehyHa-
pofHo npuxsaheHUM feduHULMjaMa N KpUTepU-

jymuma (COST Action E43, 2010; FRA/FAQ, 2015,
2018, 2020), ocum y cny4ajy Kaga cy ose gedu-
HUuMje dune y cynpoTHOCTM Ca CPMCKOM LIymap-
CKOM npakcom u notpedama. Y Tom cayyajy, npu-
opuTeT je AaBaH HAUMOHAMHUM AedbuHULMjaMa
(Bankovic¢ etal., 2009; Bankovi¢, Medarevic,
2009), pauyHajyhu Ha xapmoHusauujy nHdopma-
Luja Ha eBponckom npoctopy (Vidal et al.,2016).

Hajsehum nenom nHdopmaumje ce npuKyn/ba-
jy Ha TepeHy (Meperbem UM NPOLEHOM), aAUN U U3
nocpesHuxX N3Bopa, Kao LUTO cy:

— GIS nogaum,
— Pr3nogaum,
® KapTa HauMHa Kopuwhera 3emM/buLLTa, ca-
OpXn cnoj (mognory) wyma,
e KJlace 3eM/bULLTA 33 NO/LONPUBPESAHO 3e-
M/bULLTE,
e Tonorpadcku nogaum,
® KaTaCTapCKu nogaum,
* Mojaum Aa/bMHCKe AeTeKkuuje,
® opTOdOTO CHUMLM PT3,
— MNopaum jasHux npeayseha,
— Pesyntatn MAFWM-BMEL npojekTta (2015-
2019),
— becnnatHu pocTynHu catenntcku u gpyru EO
nogaum,
e Bing maps,
e Google cnojeBn cHMMaKa (TPEHYTHU W
UCTOPUjCKM),
e Moaauu Sentinel 2.

Y tadenu 1 npukasaHe cy nHbopmaumje Koje
ce npukynsbajy y NFI-2, Kao U HaYMH HUXOBOT
CTPYKTYpupakba. 3a cBaky MHPOpmMaumjy AaTto je
MeCTO M KaTeropuja 3eM/bULLITA Ha KOjoj ce ogpe-
Hyje, Kao 1y yaa/beHOCT 04, LLEHTPa Kpyra Ha Kojoj
ce BpLUN meperbe, O4HOCHO MPOoLEeHa.

Tabena 1. OcHOBHYM efleMeHTH 3a oapehuBarbe MHGopmauuja y NFI-2

e T Mecro Kateropwmja YaameHocT
3em/buLITa (m)
AOMWUHUCTPATUBHE U TEONPOCTOPHE UHOOPMALUIE
1 PepgHu 6poj kKnacTtepa Ofc Cse
2 PepHu dpoj Kpyra Ofc Cse
3 Ocuryparbe LeHTpa Kpyra Ha Knactepy Fld F, OWL 15-30
4  Tomeparbe MeTasHOr Kounha o LeHTpa Kpyra Fld F, OWL
MpoHanaxeme ueHTpa SW Kpyra us nperxogHe (NFI-1 20 m, max
> MI—FI)BEHType e > i el ! i F, OWL 15 Ml/’IHyTa
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6 WHBeHTYpHM cTaTyC Kpyra Ofc/FId F, OWL. OLWTC, TOF
7 CraTyc Kpyra Fild F OWL, OLWTC, TOF
8 [pucTynayHocT Kpyra Ofc/FId F, OWL. OLWTC, TOF
9 PepyKumja NoBpLUMHE Kpyra Fld F OWL. OLWTC, TOF
10 HCTJ (NUTS 2) cTaTUCTUYKM PETMOH Ofc Cse
11 Okpyr Ofc Cse
12 TMonutnyka onwTmHa Ofc Cse
13 LWymcka obnact Ofc Cse
14 HauuoHanHu napk Ofc Cse
15 Hartypa 2000 ctaHuwTa Ofc Cse
16 Emepang noapydja Ofc Cse
17 YpasbeHocT LeHTpa Kpyra og, HajdnusKer nyTa Ofc F, OWL
18 Twun nognore nyta Ofc F, OWL
19 VYTpolweHo Bpeme Ha Kpyry Fid F, OWL
MH®OPMALMUIE O CTAHULLITY
20 Bpcra (HauuH Kopuwherba) 3em/buLuTa Ofc Cse 15
21 TpomeHa KaTeropuje HaunHa Kopuwhera 3em/buLLITa Ofc/FId F, OWL. OLWTC, TOF 15
2 Ob6pacno 1 Heodpac/io 3em/buLLTE YHYTApP LWYME M OCTa- Fld F OWL 15
JIOT LWYMCKOT 3eM/bULLTA
23 BnacHuWTBO Ofc Cse 15
24 HapmopcKka BUCUHa Ofc/Fld F, OWL 15
25 Harund TepeHa Fld F, OWL 15
26 Acnekt Fid F, OWL 15
27 EposuoHun 0daunk Fid F, OWL 25
28 [dyduHa 3em/bULLTa Fld F, OWL 15
29 MpTBU NoKpmBay Fid F, OWL 15
30 MpoceyHa aeds/bMHa MPTBOr NOKPUBaYA Fid F, OWL 15
31 TMMpouec xymuduKkauuje Fld F, OWL 15
32 [MpusemHa Beretauuja (skmBa) Fid F, OWL 15
33 bBpojHOCT BpCTa Npu3emHe Beretauuje Fld F, OWL 15
34 Koyrbe (KuBo) Fld F, OWL 25
35 bBpojHOCT BpcTa *KOyHa Fld F, OWL 25
MH®OPMALMUIE KOJE CE O4HOCE HA BUOAUBEP3UTET?
36 ®oTorpadpucarbe NpusemHe Beretauuje Fld F, OWL 15
37 BpcTe MHAMKATOPW K/bYYHUX LLYMCKUX CTaHMLITA Fid F, OWL 15
38 WHBasuBHe BpcTe Fid F, OWL. 15
39 [MpucycTBO K/bYYHUX dnoTona Fld F, OWL 30
40 TpucycTBO BELUTAYKMUX KOHCTPYKLMja Fid F, OWL 30
41 Cradno ca avwajuma Ha gedny Fid F, OWL 15
42 Obénvum (bopme) nuwaja Fld F, OWL 15
43 Ctadno ca maxoBuHama Ha gedny Fld F, OWL 15
44 Cradno ca mbuBama Ha gedny Fid F, OWL 15
45 CneumjanHa »uBa ctadna Fid F, OWL 15

2Sarié, 1997; Kitnaes, 2004; Lazarevic etal., 2012; Biitler et al., 2013; Stojanovi¢, 2015; Kraus et al., 2016; Lindhe,
Drakenberg 2016; (2016)
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NWH®OPMALWUJE O CACTOJUHU

46 Bpcre gpseha Fld F, OWL, OLWTC, TOF 15
47 CTapocT cacTojuHe Fid F, OWL 15
48 PenHu 6poj AodHor paspesa Fld/Ofc F, OWL 15
49 CacTojuHCKA LennHa Fid F, OWL 25
50 [a3guHCKuM TMn Fld F, OWL 25
51 VY3rojHa rpyna Fid F, OWL 15
52 T[lopeKkno cactojuHe Fld F, OWL 25
53 CnpaToBHOCT cacTojuHe Fld F, OWL 25
54 CTpyKTypHM 0O/IMK cacTojuHe Fid F, OWL 25
55 QO4yBaHOCT CacTojuHe Fid F, OWL 25
56 MeLloBUTOCT cacTojuHe Fid F, OWL 25
57 Cknon Fid F, OWL 25
58 [pwupogHocT Fld F, OWL 25
59 OcHOBHe KapaKTepuCcTuKe noamaagka Fid F, OWL 25
60 34paBCTBEHO CTakbe CaCTOjUHE Fld F, OWL 25
61 VY3poum owTeherba cacTojuHe Fid F, OWL 25
62 TnobanHa HameHa Wyma Ofc/FId F, OWL 30
63 Peskum 3awTnte Ofc F, OWL

64 TloTeHUMjaNnHW y3rojHU TPeTMaH Fld F, OWL 25
65 Hy»HOCT y3rojHor TpeTmaHa Fld F, OWL 25

MH®OPMALMUIE O CTABNTY
66 Bpoj manmx ctabana (d <5 cm) Fid F, OWL 3
67 Cratyc cTadana Ha NOHOBHO MEPEHUM KPyroBMma Fld F, OWL 15
MPCHU NpeyYHMK, MpeYHuK Ha 1,3 m yaa/beHoCTU of,
68 pedswer Kpaja nexeher ctabna nnm NpeyHUK y cpesmHu Fld  F, OWL, OLTWC, TOF 15
OyKUHe aena ctadna
69 A3MMYT M yaas/beHoCT cTadna og, LeHTpa Kpyra Fld F, OWL 15

YKynHa BucuHa gydeher ctadana uam ykynHa ayxuHa

e nexkeher ctabna/nena cradna 7@ [ O, G, Tl =
71 TloyeTaK Kpolkse (ay*KkunHa aedna) Fld F, OWL 15
72 TNepuogmyHK NpupacT npeyHuka (wmnpuHa 10 rogosa x 2) Fld F, OWL 15
73 Buonowku (coumjanHu) nonoxaj crabna Fid F, OWL 15
74 3ppaBcTBEHO CTakbe cTadna Fid F, OWL 15
75 VY3pok owTtehera ctadana Fid F, OWL 15
76 CreneH owTehera ctabna Fid F, OWL 15
77 TexHWYKM KBaUTET cTadna Fld F, OWL 15
78 MpodHa fo3Haka Fid F, OWL 15
79 Cysa (mpTBa) cTadna Fld F, OWL 15
80 [pyna BpcTa gpseha mpTBOr ApBeTa Fld F, OWL 15
81 YnoTpebds/buBOCT cyBOr (MPTBOT) ApBETA Fid F, OWL 15
82 Mepetbe naresa Fid F, OWL 15
83 TaspoBame Wwymama Ofc

M3BOP: OPUrMHaN
Nerenpa: Ofc-Office (KaHuenapuja-nocpeaaH ussop); Fld-Field (TepeH-mepere nau npoueHa); Ofc/Fid
(KaHuenapuja 1 npoBepa Ha TepeHy)
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Mopepn MHbOPMaLMja U3 HaBeLEHUX rpyna U
HU3a n3BeseHUx nHdopmauuja us dase nogataka,
Cpduja y npouecy n3BellTaBakba, NocedHo npema
FRA/FAO (FAO, 2015), uma odase3y Aa A0CTaBU U
nHdopmaumje o razgoBarby Wymama (dp. 83, Ta-
denal):

— [MoBpLWwMKHa WyMma NOKPMBEHA NAaHOBMMA ra-
3[,0Bakba,

— bBpoj npeayseha y wymapcTsy KnacudrKoBaH
npema BNACHULTBY U BEIMUYUHM,

—  Yyewhe wymapcTBa, npepase ApPBETa U UHAY-
cTpuje uenynosey b,

— HeTo npuxopa wymapckux npeayseha,

—  YKYMNHW TPOLIKOBWU 3a AYropoYHe OAp)KuBe
ycnyre WwymapcTea,

— Bpoj 3anocneHux y WyMapcTBy, KNacudUKoBaH
npema nosy, CTapocTu, 0dpasoBakby U cneum-
dMYHOCTN NOCNOBa,

— bes3bdegHocT 1 3apaB/be-yyecTtanoct Hecpeha
Ha pagy u npodecroHanHux donectu y wy-
MapcTBy,

— MMoTpowka ApBeTa M NPOM3BOAA OZ APBETa Mo
CTAHOBHMUKY,

— TproBMHa ApBETOM-YBO3 M M3BO3 ApBeETa U
npousBoaa o4 ApBeTa,

— BpeaHoCT M KoAnYMHa 08/10BUHE HA TPXKULLTY,

— BpeaHoCT 1 KONMYMHA OCTaNMX NPOM3BOAA U3
LUYMeE Ha TPXKULTY,

— BpeaHocT n 0dMM cepBUCHUX yCayra us Lwyme
Ha TPKULLTY,

— EHepruja 3 gpBHUX pecypca — yyewhe eHep-
rvje o4 ApBeTa y YKYMHOj eHepruju.
NHbopmaumje u3 ose rpyne odesdeanhe jas-

Ha npeay3eha y WyMapcTBy, pe/ieBaHTHA MUHU-

CTapcTBa, Kao M Peny&/IMyKM 3aBOA, 33 CTAaTUCTUKY,

a buhe npeseHTOBaHE y OKBUPY NPUKasa CTama

CpNCKMx wyma, no 3aspietky NFI-2.

KOHTPOAAY NFI-2

KoHTpona pa/bUHCKe geTeKumje

MHTepHa KOHTpoO/Ma mMopasna je Aa ocurypa
£08ap KBanuTeT UHTepnpeTaumje CHUMaKa u ga
MMa ycarnaweHe KpUTepujyme KOHTpo/ie 3a cee
doTo-uHTEpnpeTaTope. MHTEPHU KOHTPONOP je
npoBepaBao:

— 5% yrynHor &poja Kpyrosa oapeheHe wymcke
obnactu - ceaku 20. Kpyr, Npu Yemy je n3dop
npBor Kpyra du1o cnyyajaH,

— CBe KpYyroBe KOof, KOjuX je Noy34aHOCT NpoLeHe
HauuHa Kopuwhetrba 3em/bUWITa dUna HUCKa
(Land Use 2019 Confidence = NO),

— CBe Kpyrose ca NpoOMeHOM Yy HauuHy Kopuwhe-
Hba 3eM/bULLTA - LIYMa Y HeLUyMCKe NoBpLInHe
M HeLyMCKe NMOBPLUUHE Y LyMY,

— cBe OWL kpyrose.

EKCTEPHW KOHTPO/IOP je Ha MarbeM Yy30pKy
nposepaBao GOTO-UHTEpPNpeTaTope U UHTEpPHE
KOHTpoONope:

—  MMH. 5% cBuXx MHTepnpeTaumja - ceaku 20.
Kpyr, cayyajHu u3dop npBor Kpyra,

—  MUH. 20% KnacudurKaumja Kog Kojux je noysaa-
HOCT npoLeHe HaunHa Kopuwhera 3em/bULLTa
6una Hucka (Land Use 2019 Confidence = NO)

—  MMUH. 20% KpyroBa Kof, Kojux je Aownao Ao
NPOMeHa Y HaunHy Kopuwhera 3em/bULLTA -
y LWyMY W U3 Wyme Yy Apyre KaTeropuje,

— cBe OWL knacuouKaumje.

Y cknagy ca gedpuHUCAHUM KpUTEPUjYMUMA
KBanUTeTa, EKCTEPHM KOHTPO/IOP je MOorao Aa Ha-
JIO¥M KOPEeKLMje Uan NOTNyHO NnoHas/barbe GoTo-
-UHTepnpeTaumje y oapeheHmum odnactuma.

KoHTpona TepeHCKMX paaoBsa

KoHTpona TepeHCcKux pagosa BpLIK ce napa-
nenHo ca NFI-2, c um/bem ga ce rpelke mepema
3a/p)Ke Ha TONePaHTHOM HMBOY M Aa ce usber-
Hy rpyde n cuctematcke rpewke (Stierlin, 2001).
BennumHa KOHTPOJIHOT y30pKa je 5% yKynHor dpo-
ja Kpyrosa y nojegMH1M LYMCKMM odnactuma.

KoHTpona TepeHckunx pagosa y NFI-2 Bpwim ce
y Tpu HuBoa (Pollard et al., 2006), ca 3agaunma
npvKasaHum y Tadenm 2:

1. WHTepHa KoHTposa nssohaya pagosa (bupo
3a NNaHupatbe W NpojeKkToBarbe Yy LWy-
mapcTtBa y oksupy JIM “Cpdujawyme” un JN
,BojBoanHawyme”).

KOHTPOMIHM TUM je NpUcyTaH Ha Kpyry ¢ TepeH-
CKUM TUMOM U OUCKYTYje O pe3yaTaTMma KOHTPO-
Nle, yKasyje Ha rpeLuke 1 npeasiaxke HaumHe Huxo-
BE KOpeKuuje.

2. KoHTposaa of cTpaHe KOHTPO/HEe jeaAnHULe
(KJ) Kojy umeHyje MUHMUCTapCTBO MO/bONPU-
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Bpeae, WymapcTsa 1 Bogonpuepeae - Ynpasa

3a wyme.

KoHTponuu Tum K Bpwmn nposepy nogartaka Ha
KpYry, C TEPEHCKMM TUMOM AUCKYTYyje O pe3ynTa-
TMMa KOHTPOJIe, YKa3dyje Ha rpeLlKke 1 npeanaxe
HaunHe KopeKkunje. KoHTpona je ocmuLw/beHa Tako
na NFl Tumy ekcnepata v Ynpasu 3a wyme npy-
KU noTpedHe MHPopMaLmje 3a Aasbe ynpaB/barbe
NpOLLeCOM MHBEHTYpe.

3. Cynepsu3unja - KOHTPOJIA OZ CTPaHe eKcnepaTa

NFI Tma.

KOHTPOAHM TMM HacymuuHo dupa Kpyr/kna-
CTep 33 KOHTPOJY M BPLUM KOHTpOAy de3 npucycTea
TepeHcKor TMma. Linsb je KOHTpoaa HUXKMX HMBOA
KOHTpONE 1 KOPeKLKja HhUXOBOr paja.

Tadena 2. 3agaum UHAMBUAYANHUX HUBOA KOHTpONE
TEPEHCKMX pafoBa

Huso
3apartak KOHTpone
1 2 3
KoHTpona TepeHcKux TMmoBsa + o+
KoHTpona TepeHCcKMx TMMoBa u +
WHTEPHE KOHTpone
KoHTpona nHtepHe n koHTpona KJ &

lMojayaHa KOHTpoNa 1 NpodecroHanHa
NOAPLLIKA TEPEHCKMM TMMOBMMA KOju + o+
npaBe 030M/bHE U CUCTEMATCKE rpeLLKe

CtasnHa KOMYHMKaLMja ¢ ekcnepTMma
NFI Tuma

Bohere eBuaeHLMje 0 NPOCTOPHO]
ANCTPUSYLMjU U % KOHTPOSUCAHUX
KPYroBa Ha HMBOY NojeANHAYHUX
odnactu, ogHocHo Cpduje

M3paga nepuoanyHmMx n3seLlTaja o
pe3yaTaTMma KOHTpOAe Koju ce
nocTaBs/bajy ekcneptuma NFI Tuma m
Ynpasu 3a wyme

M3paga dvHanHor nsseLwTaja o
kBanutety apyre NFl Cpduje

M3BOP: OPUrMHAN

C 0631poMm Ha TO Aa ce rpeLlKe Mory rnojasu-
TW Y TONIEPAHTHUM U HETONIEPAHTHUM PaCMoOHNMA,
npasu ce pasnvka usmehy manux u 038UbHUX
rpewaka. KoHTponuwy ce cse nHoopmaumje Ha

Kpyrosmma Koju ce Hanase F n OWL y mpexu

Kknactepa 4 x 4 km. Kaga cy y nutarby Kpyrosu Ha

OLWTC 1 TOF y mperku knactepa 8 x 8 km, KOHTpo-

nvwy ce camo nHbopmaumje nog pesHum dpoje-

BMMa 6,7,8,9,46,68 n 70y Tadenu 1. Takohe, no-

CTOjM pa3nnKa y TolepaHTHUM HMBOMMA rpeLuaka

npeyYyHuKa 1 BUCUHM 34paBux cTadana y ogHocy Ha

MPTBO A4PBO.

KBanuTeT npemepa KOHTPOAUCAHOT TUMA YTBP-
hHyje ce npema cnegehum Kputepmjymmma:

— podap KBanuter: Hema 03O0U/bHUX rpeLlaka,
HemMa CUCTEMATCKMUX rpellaka, marbe og 20
Manu rpeluaka,

— MNPUXBaAT/bUB KBA/JUTET: MAaKCMMANHO jeAHa
038M/bHa rpeLlka, Hema CUCTEMATCKUX rpeLla-
Ka, Matbe o 30 manux rpeLuaka,

— HenpuxsaT/bMB KBaNWUTeT: BULLE Of jeAHe
038W/bHe rpeLuke, NPUCYTHE CUCTEMATCKE rpe-
wkKe, suwe og 30 manux rpelaka.

[MpOTOKON KOHTPO/IE KOju Ce BOAM NOTNUCYjY

M KOHTPOIOPU N TEPEHCKM TUMOBU M YyBa ce Yy

apxusu KJ. AKo ce Kog, uctor TMma yTBpAu Aa je

BULLE Of, 6 KpyroBa HenpuxBaT/bMBOT KBa/UTeTa

MHBeHTYpe, KJ nogHocK nncmeHmn npeanor ¢ odpa-

3/10}KeHem 04roBopHoj ocodu nssohaya npemepa

n ekcneptuma NFI TMma aa ce Taj TepeHCKU TUM

MCK/byun n3 gasber pagay NFI-2.

3AKASYYHA PASMATPAIHA

CBe M3parkeHUju KOHOAMKT namehy 3axTeBa
caBpemeHe uMBUAM3aLMje Npema Wymu U cro-
COSHOCTM UCTEe Aa TUM 3axTeBMMa OAroBOpMU, npe
csera 3dor gectabunmsaumje SpojHUM HEraTUBHUM
yTULUajuMa aHTponoreHe, SMOTUYKE U abMOTUUKe
npupoge, GUTHO Cy yTULANM Ha NpasLe pa3Boja
WYMApPCTBA Y HEKOJIMKO Noc/iefruX AeueHuja.
la3p0Bakbe Wymama MMa n3parkeHn MyNTUOYHKLM-
OHasIHM KapakTep. EKoHOMCKa pyHKLMja je n aabe
AOMMHAHTHA, anu ce cBe Behu aKLeHaT cTaB/ba Ha
3alUTUTHE, eKONOLLKE U coupjanHe GyHKLMje Lyma.
Yuyewhe noBpLUKHA WYMa HaMeHeHMX 3alUTUTK 3e-
M/bULWITA, BOAA, duogmsep3suTeTa U dpojHUM cep-
BMCHMM YyC/lyrama y KOHCTAHTHOM je MopacTy Ha
rnodanHom HuBOY. PacTy v nosplMHe Wyma 3a-
wruheHe HajcTpoXKMM pexxkmnmmnma sawTtute (FRA/
FAO 2020). Ynopegzo ¢ oBMM npoLecuma, nose-



OPYTA HAUMOHATHA MHBEHTYPA LWYMA PEMYB/TMKE CPBUIE

haBajy ce 3axTeBu y norneny oduma, CTPyKType 1
noy3aaHoCcTn MHbOoPMaLMja O LLYMCKMM eKocucTe-
Muma. MHBeHTypa wyma, nocedHo NFI, ydp3aHo ce
pa3Buja y METOAO/OLKOM CMUCAY U Y NOMeay npu-
MeHe TeXHUKa NPUKyN/bakba NogaTaka (ga/buHCKa
aetekumja-McRoberts, Tomppo, 2007, nacepcku u
YATPa3BYy4YHU MEPHU MHCTPYMEHTU, XapABepcKa 1
codpTBEpCcKa pellera UTA). JeaHa o KapaKTepu-
CTMKa CaBpeMEHOT LYMapCTBa jecTe 1 nojasa opoj-
HUX MefhyHapoaHMX opraHM3aLmja U MHUMLKMjaTuBa
Koje ce 5aBe MOHUTOPMHIOM U 3aLUTUTOM LLYMCKMUX
ekocuctema. Uusmb je ctBaparbe YHUPOPMHUX U
byHKUMOHanHMx asa nogaTtaka o Wymama Ha pa-
3/IMYUTUM HUBOUMA, HMXOBA EKCMEePTCKa aHan3a
1 foHowerne 0daBesyjyhnx ognyka 3a gpase una-
HULEe opraHusaumja u NOTAUCHULE MHULMjATUBA.
Kao oprosop Ha oBe TpeHA0Be, €BPONCKe ApXKase
pa3BMjeHOr WYyMapCcTBa MHCTUTYLLMOHANHO U opra-
HU3aunoHo cy ypeaune csoje NFI. Y Tom nornegy,
cpncka NFI 3HavajHo 3aocTaje.

Y Cpdujn He noctoju MHcTUTyumnja NFI ca
CTa/IHUM E€KCMEepTCKUM TUMOM. Y nepcnekTUBu
TEePeHCKa peanunsaumja MHBEHTYpPE MOXe ce ny-
TeM TeHAepa NoBepasaTu jaBHUM npeaysehu-
Ma WyMapcTBa WUAW AuULeHUMpaHum drpmama.
MehyTum, copucTMumpaHmn n KpeaTUBHU A0 UH-
BEHType Tpeda fa pagu TMM CTpyYHbaka pasinyu-
TUX cneumjanHoctu. CTora ce npenopyyyje popmu-
patbe NHCTUTYLMje 3aayKeHe 3a NFl y okBupy nnmn
noa Hag3opom MuHKUcTapcTBa nosbonpuepese,
LyMapcTBa 1 Bogonpuepeae - Ynpase 3a wyme.

Tum du Tpedao dMTK cacTaB/beH 04,

— eKcnepTa 3a UHBEHTYpY,
— eKcnepTa 3a Aa/bUHCKY AeTeKuujy,

— eKcnepra 3a CTaTUCTUKY,

— IT ekcnepra,

ca cnepehum 3agyerwmma:

— Kpewuparbe metogonornje NFl n voeHo nepma-
HeHTHO nodosbluakbe (MHoBMpPakbE),

— npahetbe caBpemeHux TpeHaosa y NFI,

— aKTUBHO yyewwhe y perMoHanHnm 1 rodanHum
opraHu3aLmjama Kojuma cy wyme y Gokycy ae-
NioBama,

— aKTMBHO yyewhe y npouecuma xapMoHU3aLuu-
je tHdopmaumja NFl Ha eBponckom npocTopy,

— Ccapaftba Ca HAyYHUM U CTPYYHUM UHCTUTYL M-
jama wymapctea y Cpduju,

— TEOPWjCKM U NPAKTUYHM TPEHUHT eKnna 3a pe-
anusaumjy NFI,

— KoopauHauuja nmnaemenTtaumje NFI,

— KoOHTpona caux dasa NFI,

— aHanu3a nogaTtaka u u3BellTaBakbe,

— aAMUHUCTpUparbe 6a30M NogaTaka,

— un3paga v aktyenmsaumja WEB nopTana o wy-
mama Cpduje n TpeHaOBMMa pa3Boja,

— pasmeHa MHboOpMaLmja yHyTap CeKTopa Koju
rasayjy npMpoaHvm pecypcuma (LwymapcTso,
BOZONPUBPELA M NO/bONPUBPELA) U BAH CEKTO-
pa (Peny&aunykm reogetcku 3asog, Penydanyku
XWAPO-MEeTeopooLWwKu 3aBog, Cnyxda 3a BaH-
peaHe cutyaunje MMHUCTapCTBa YHYTPALLHMX
nocnoBa) y ycnoeuma cse sehux pusuka no
npupoaHa doratctea Cpduje.

HapnexxHoCTn oBakBe MHCTUTYLMje mory ce
NPOLWMPUTN U HA CACTOJUHCKY MHBEHTYPY LIYMA,
yume &1 Ynpaga 3a Wyme ocTBapuaIa KBaUTETHU-
jn yBua, v yTnuaj Ha cnposoherse 1 KBaIMTET CBUX
HMBOA MHBEHTYpe Wwyma Cpduje.
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Abstract: The forestry sector of Serbia, other users, as well as international organizations and
conventions express the need for an increasing volume, specific structure and high reliability of
information on the growing stock of Serbia. To meet these requirements, NFI-2 has undergone
significant changes compared to NFI-1. In methodological terms, the changes are reflected in
the fact that NFI-2 is a two-phase inventory. In the phase of photo-interpretation of the images,
land categories are identified, changes occurred in the period 2006-2019 and field works are
planned. Unlike NFI-1, all four circles on the cluster have a permanent character, the centers
of the circles are better secured, which ensures their easy findings in NFI-3. The field phase is
realized using high-precision instruments, digital records of measured or estimated values and
online transfer to the database. The control of field works is performed through three levels,
which significantly reduces the possibility of the appearance of roughand systematic errors.
The scope of information has been significantly expanded, especially in the field of biodiversity
assessment, nature protection, carbon storage, bioenergy, etc. Conceived in this way, NFI-2 is
compatible with the inventories of most European countries, except in the area of its institu-

tional organization in Serbia, which has not been resolved.

Keywords: NFI-2, methodology, information, implementation, control

INTRODUCTION

The need to satisfy and harmonize the nu-
merous demands of modern society towards the
forest in the conditions of their increasing threat,
primarily by the negative effect of climate change,
induced dynamic changes in forestry at the be-
ginning of the 21st century. Along with these
processes, the need for information on forest eco-
systems is growing, from the local to the global
level (Panti¢ et al., 2012/a). Information related
to the socio-economic functions of forests still oc-
cupies a significant place in the forest inventory,
but information from the domains of protection
functions, biodiversity conservation, interaction
between forests and climate, etc. is becoming
more and more pronounced. High accuracy of
information is achieved by using mathemati-
cal-statistical methods and increasingly high-qual-
ity technological solutions in forest inventory
(Panti¢ et al., 2012/b, 2013/b; Ullah et al.,
2019, 2020). This period is also characterized by
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working on the harmonization of the information
obtained by forest inventory (Vidal et al., 2008;
Gschwantner etal., 2009, 2016; Alberdi et al.,
2018; Gschwantner et al., 2019; Vauhkonen
et al., 2019), as well as on defining the legal as-
pects of their exchange within numerous regional
and global associations to which forests are the
focus of action.

These trends, are also a characteristic of the
second national forest inventory of Serbia (NFI-2)
in a greater or lesser extent. NFI-2 is a two-phase
inventory, where in the first phase, on the basis
of aerial and satellite images, the classification of
sample plots is performed, certain information are
determined more precisely, especially those relat-
ed to changes in land use, which reduces the scope
of field measurements and allows better planning.
Compared to NFI-1, the volume of information has
increased, especially in the segment of biodiversity
assessment, nature protection, carbon storage, bi-



THE SECOND NATIONAL FOREST INVENTORY OF THE REPUBLIC OF SERBIA

oenergy and bioeconomy. Representative sample,
precise measurement procedures and permanent
control, the use of modern measuring instruments,
digital recording of measured values and their on-
line transfer to the database, will provide quality
and usable information for various users in forestry
and connected sectors in Serbia, as well as corre-
spondence with international institutions to which

Serbia has an obligation of periodical reporting.
The Forest Law of the Republic of Serbia

(“Official Gazette of the RS”, No. 30/2010, 93/2012,

89/2015 and 95/2018), Article 38, defines the ob-

ligation of implementation, the periodicity of 10

years and the objectives of the national forest in-

ventory. The numerous reasons, primarily those
of financial nature, influenced that NFI-2 has not
started until 2019, i.e. 13 years after the end of

NFI-1 (2004-2006). Financial resources were pro-

vided by the GEF (Global Environment Facility),

with significant participation of the Republic of

Serbia, and coordination of the GCP/SRB/002/

GEF project, within which NFI-2 is being imple-

mented, was entrusted to the UN/FAO (Food and

Agriculture Organization of the United Nations). In

cooperation with international experts, the NFI-2

methodology was developed by experts from the

Chair of Forest Management Planning, Faculty of

Forestry in Belgrade. Essentially, the whole con-

cept of NFI-2 is based on:

— Many years of experience in creating and im-
plementing stand inventories (Bankovié et
al., 2002; Panti¢, 2003; Bankovi¢, Panti¢,
2006; Banko-vi¢, Medarevic, 2009; Panti¢
etal., 2013/a),

— The experience of national experts acquired
during NFI-1 (Bankovi¢ et al., 2009; Panti¢,
Borota, 2015; Panti¢ et al., 2016),

— The experience of national experts based
on active participation in ENFIN (European
Network of National Forest Inventories),

— The experience of international experts
(Dees, 1998, 2006; Dees et.al., 2013)

— A preparatory project developed by Gheorghe
Marin and Damjan Panti¢,

— Legislation relevant to the NFls,

— Compilation of the main aspects of the nation-
al forest program and various strategies,

— Reporting obligations of Serbia towards:

e Forest Europe/MCPFE (Forests of Europe/
Ministerial Conference on the Protection of
Forests of Europe),

e FRA/FAO (Global Forest Resources Assess-
ment),

e UN-FCCC (UN Framework Convention on
Climate Change),

e UN-CBD (UN Convention on Biological
Diversity),

e UN-SDG (UN Convention to Combat Deser-
tification),

e Other associations, as well as towards the
EU in the accession process.

Field implementation, internal control and
data processing of NFI-2 is entrusted to PE
“Vojvodinasume”, i.e. PE “Srbijasume” - Bureau for
Planning and Design in Forestry, in the territory of
the forests they manage.

The aim of this paper is to inform the domestic
and international scientific and professional public
on the methodological aspects of the Serbian NFI-
2 and the progress made in terms of scope, struc-
ture and reliability of information, as well as the
technology of their collection in relation to NFI-1.
Aligned with European standards (Cienciala et
al., 2008; Tomppo et al.,, 2010; Forest Europe
2015; Pantic¢ et al., 2016), NFI-2 will provide
a wide range of reliable information for the do-
mestic forestry sector and other users, as well as
for further participation of Serbia in regional and
global associations and initiatives dealing with for-
est ecosystems, their monitoring and protection.

CONCEPT (DESIGN) NFI-2

Phase 1: Photo-interpretation

The main goals of this phase are:

— Identification of areas under forest for the
assessment of forest cover, information on
land categories such as TOF (trees outside the
forest, De Foresta et al., 2013) and OLWTC
(other land with tree cover) in the cluster grid
1x1km,

— Identification of sample plots to be measured
in the field in a grid of clusters 4 x 4 km (F - for-
est and OWL - other wooded land),

— Identification of sample plots to be measured
in the field in the 8 x 8 km cluster grid (OLWTC
and TOF),
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— Analysis of additional information (tree counting)
to assess the statistical characteristics of TOF

— Identification of sample plots in the clusters
grid 4 x 4 km and 8 x 8 km that are not
measured (not visited) in the field to reduce
inventory costs (Borota, 2019),

— Assessment of land use change in the 2006-
2019 period in accordance with the require-
ments of the UNFCCC and LULUCF (Land use,
land use change and forestry).

Various software was used in the realization of
the stated goals. Collect earth is software for mon-
itoring changes in land cover, monitoring natural
disasters, etc. It was developed by FAO to facilitate
the collection, management and analysis of large
amounts of data. It was built on a Google plat-
form that allows the archiving of large numbers
of freely available satellite images from different
time periods. Given that NFI-2 is a two-phase for-
est inventory, in cooperation with the NFI-2 team,
FAO adjusted Collect Earth software for the clas-
sification needs of sample plots/clusters and for
monitoring changes in land cover in the Republic
of Serbia. Google Earth automatically launches the
program and provides an easy way to systemat-
ically view satellite imagery, assessment of land
use patterns, and change over time, ina 1 x 1 km
cluster grid. Clicking with the mouse anywhere on
the yellow square, where the yellow square rep-
resents an area of 0.5 ha, opens the Collect Earth
window (Figure 1).The application is divided into
three pages: LULUC, Elements and Other.

On the LULUC page, the first step was the as-
sessment of land use change in 2019, by selecting
some of the offered land categories and defin-
ing the confidence of the performed assessment
(Figure 1 - Land Use 2019 = Forest; Confidence =
YES). The next step was to assess possible land use
changes (from one category to another, according
to the offered options) in relation to the reference
year (2006, NFI-1). In the three observed periods
(there are several) it was possible to conclude
whether there were or were no changes in the
land use changes in the sample plots (Figure 1 -
there were no changes, Land use Change = F > F;
Confidence = YES).

Collect Earth combines very high spatial reso-
lution images (Google Earth, Bing Maps) and very
high time resolution images (e.g. Google Earth
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Engine, Google Earth Editor Code) into one unit.
It also allows the use of the Google Earth engine
platform to process satellite images of coarse, me-
dium and high resolution and other spatial data,
such as Sentinel 2, Landsat 7 and Landsat 8 im-
ages. All the above images were used for a visual
photo-interpretation of sample plots within NFI-
2. In addition, orthophoto from 2007-2010 were
used, then orthophoto from 2011-2013 and SPOT
satellite images from 2015-2016, provided by the
RGA (Republic Geodetic Authority). The Collect
Earth program enables the connection of digi-
tal orthophoto and satellite images via the WMS
service (Web Map service) into one whole unity
and their simultaneous use in the classification of
sample plots.

The examples of photo-interpretation done
in 2019 using Collect Earth software are shown in
Figures 2, 3 and 4.

The affiliation of the sample plot to a certain
category of land is conditioned by the position of
its center, after which the area of a specific catego-
ry of land (p 2 0.5 ha or p < 0.5 ha) and the degree
of its coverage by tree canopies are determined.

Figure 2 shows that the sample plot is inter-
sected by two categories of land - agricultural land
and forest. However, according to the position of
the center, the sample plot mostly falls into the
forest. The forest extends beyond the circle and
covers an area of more than 0.5 ha. The cover of
the trees is dense. Accordingly, the sample plot is
classified as a forest with high confidence.

Figure 3 shows an orchard (land under crops),
arable (agricultural) land, meadows and forest
created most probably by natural succession. The
center of the sample plot is located in the for-
est, the area is larger than 0.5 ha, and it is well-
stocked. The sample plot is classified as a forest,
and the decision is highly reliable.

The sample plot in Figure 4 is intersected by
two categories of land - agricultural land and for-
est. According to the position of the center, the
sample plot belongs to agricultural land. The
center of the sample plot is located on a meadow,
but it is very close to the border with the forest,
which is why this assessment has low confidence.
This indicates the need for field verification of the
affiliation of this sample plot to the appropriate
land category.
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Land Use 2019

Land Use 2019 - Confidence

Land Use Change

Land Use Change- Confidence
Yes

Classification - FRA 2019

G

Figure 1. Collect Earth program and module for photo-interpretation “Serbia Mapathon 2019 v9”- photo-in-
terpretation application, working module
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Figure 3. Photo-interpretation of sample plot number 411 -1
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Figure 5. Sample in NFI-2 a) Systematic sample in cluster form; b) Cluster grid 4 x 4 km; c) Distribution of sample
plots in the cluster; e) Sample plots of three concentric circles (source: Bankovi¢ et al., 2009; Panti¢ et al.,

2016)

Phase 2: Field measurement

When it comes to this phase, the concept
from NFI-1 was applied (Bankovi¢ et al., 2009).
Essentially, it is identical or very similar to the
concepts of NFIs in European countries (Gabler,
Schadauer, 2007; Tomppo etal., 2010; Panti¢
et al., 2016). It is also suitable for the spatial dis-
tribution and structure of Serbian forests, as well
as for the available financial budget for the real-
ization of the project. This concept includes the
application of a systematic sample in the form of
clusters, distributed in 4 x 4 km grid. Each cluster
consists of 4 sample plots distributed in the ver-
tices of a square with 200 m sides. Unlike NFI-1,
in NFI-2 all sample plots on F and OWL have a
permanent character, which means permanently
marking their center and positioning each tree in
space using the azimuth and horizontal distance
from the center of the sample plot. Three concen-
tric circles constitute a sample plot (Figure 5):

r,=3m-d<5cm trees are counted, and d >5 cm
trees are measured,

r,=10m-d> 10 cm trees are measured,
r,=15m-d> 30 cm trees are measured.

Field teams (operator + worker) of PE
”Vojvodinasume” and PE ”Srbijasume” are equi-
pped with quality measuring instruments and
equipment, which should provide reliable informa-
tion about Serbian forests. These are the following
instruments and equipment®:

— A Trimble T10 Tablet with software for enter-
ing all data collected in NFI-2,

! https://geospatial.trimble.com/products-and-solutions/
trimble-t10
https://echosurveying.com/gps-gnss-systems/trimble-r-
https://www.yorksurvey.co.uk/suunto-tandem-compass-
-clinometer-c2x22546115
http://metaldetektori.rs/product/xp-g-maxx-ii-27cm/
https://haglofsweden.com/project/mantax-blue/
https://haglofsweden.com/project/vertex-5/
https://haglofsweden.com/project/increment-borers/
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A Trimble R1 GNSS Receiver,

Suunto Tandem - compass and clinometers,

A 30-50 m long measuring tape,

A metal detector XP GMAXX I,

A regular 80 cm caliper,

A hypsometer Vertex IV, a transponder and a
telescopic pole,

A Pressler’s increment borer,

A sufficient number of metal bars for sample
plot center marking,

A small hand axe,

Forest (or white) chalk,

A red spray paint for sample plot marking and
ensuring.

A modified and improved version of the «NFI
Osnova» software (Vasiljevi¢, 2019) has been
installed in the Tablet Trimble T10, which contains
several modules and procedures:

module for entering data collected from the
photo-interpretation phase,

module for field data entry (Figure 6),
procedure for checking the accuracy and relia-
bility of data entry in the field,

module for processing the collected data,
procedure for creating various reports from
the database, as well as for their visualization.
The data entry module has several options:

the input of administrative and geospatial in-
formation related to the sample plot,

the input of information related to the site,
stand and biodiversity,

the input of information about the trees in the
sample plot,

the input of information about the regenera-
tion and small trees in the sample plot,

a review of the current inventory data in the
sample plot,

a review of the previous inventory data in the
sample plot,

a photo archive - linking photos with the sam-
ple plot ID and their archiving,

data transfer to the server.

The program can be used as a standalone ap-
plication for working with MS Access database or
it can be used with a central database under the
SQL server database, with spatial geographic data
which also could be stored in the database. It en-
ables linking to GIS projects, and thus numerical
data can be linked to relevant geo-information,
enabling the maticmaps to be created, searches
for different queries, and the positioning and vis-
ualization of descriptive attributes in space. For
background maps, the software allows connecting
to some of the VMS services offered (Web Map

v
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Figure 6. “NFI Osnova” software - Field Data Entry Module (source: Vasiljevic, 2019)
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service) by the Republic Geodetic Authority of the
Republic of Serbia.

The module for the processing of the collect-
ed data, as well as for creating various reports
from the database is in the final stage of devel-
opment. Until June 2021, it will be tested in pilot
areas - Northern and Western forest areas (Law
on Forests of RS, Article 17, paragraph 3, Official
Gazette of RS “, No. 30/2010, 93/2012, 89/2015
and 95/2018).

INFORMATION IN NFI-2

The information collected in NFI-2 and their
definitions are in line with internationally accept-
ed definitions and criteria (COST Action E43, 2010;
FRA/FAQ, 2015, 2018, 2020), except when these
definitions were contrary to Serbian forestry prac-
tices and needs. In this case, priority was given
to national definitions (Bankovi¢ et al., 2009;
Bankovi¢, Medarevic¢, 2009), counting on the
harmonization of information at the European lev-
el (Vidal etal., 2016).

The information was mainly collected in the
field (by measurement or estimation), as well as
from indirect sources, including:

— GISdata,
— RGA data,

¢ land use map, which includes a forest layer

mask,

e land classes for agricultural land,

e topographic data,

e cadastral data,

* remote sensing data,

e orthophoto images from RGA,

— Data of public enterprises

— Results of the MAFWM-BMEL project (2015-
2019),

— Free available satellite and other EO data,

e Bing maps,

¢ Google Image Layers (current and historical),

e Sentinel 2 Data.

Table 1 shows the information collected in
NFI-2, as well as a way of their structure. For each
information, the place and category of the land
on which it is determined is given, as well as the
distance from the center of the circle where the
measurement or assessment is performed.

Table 1. Basic elements for determining information in NFI-2

No Attribute Place Land category Dls(t:.;lce
ADMINISTRATIVE AND GEOSPATIAL INFORMATION
1 Cluster identification number Ofc All
2 Sample plot identification number Ofc All
3 Securing the centre of sample plot on the cluster Fld F, OWL 15-30
4  Moving of the metal stake from the sample plot centre Fld F, OWL
Finding the center of SW sample plots from 20 m, max
> the previous (NFI-1) inventory it F, OWL 15 minutes
Inventory status of the sample plot Ofc/FId F, OWL. OLWTC, TOF

6
7 Status of the sample plot

8 Accessibility of the sample plot

9 Reduction of the surface of the circle
10 NUTS

11 District

12 Political municipality

13 Forest region

14 National park

15 Natura 2000 habitats

16 Emerald areas

Fid F, OWL, OLWTC, TOF

Ofc/FId F, OWL. OLWTC, TOF
Fid F, OWL. OLWTC, TOF
Ofc All
Ofc All
Ofc All
Ofc All
Ofc All
Ofc All
Ofc All
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Distance of the sample plot center from the nearest

17 oOfc F, OWL
road
18 Type of the road substrate Ofc F, OWL
19 Time spent on the sample plot Fld F, OWL
SITE INFORMATION
20 Land use categories Ofc All 15
21 Land use category changed Ofc/FId F, OWL. OLWTC, TOF 15
Wooded ground and non-wooded ground inside
22 the forestgand other wooded land ¢ i F, OWL =
23 Land ownership Ofc All 15
24 Altitude Ofc/FId F, OWL 15
25 Slope Fld F, OWL 15
26 Aspect Fid F, OWL 15
27 Erosion Fid F, OWL 25
28 Depth of soil Fid F, OWL 15
29 Litter (Dead cover) Fld F, OWL 15
30 Mean litter depth Fid F, OWL 15
31 The process of humification Fid F, OWL 15
32 Ground vegetation (living) Fld F, OWL 15
33 Number of ground vegetation species Fld F, OWL 15
34 Shrubs (living) Fid F, OWL 25
35 Number of shrub species Fid F, OWL 25
INFORMATION RELATING TO BIODIVERSITY?
36 Photographing of ground vegetation Fld F, OWL 15
37 Indicator species of key forest habitats Fld F, OWL 15
38 Invasive Species Fid F, OWL. 15
39 Presence of key biotopes Fld F, OWL 30
40 Presence of artificial constructions Fid F, OWL 30
41 Tree with lichens on the stem Fid F, OWL 15
42 Forms of lichens Fid F, OWL 15
43 Tree with mosses on the stem Fid F, OWL 15
44 Tree with fungi on the stem Fid F, OWL. 15
45 Living special trees Fld F, OWL jii5)
STAND INFORMATION

46 Tree species Fid F, OWL, OLWTC, TOF 15
47 Age of the stand Fid F, OWL 15
48 Age class identification number Fld/Ofc F, OWL 15
49 Stand categories Fid F, OWL 25
50 Management types Fld F, OWL 25
51 Treatment phase Fid F, OWL 15
52 Stand origin Fid F, OWL 25
53 Stand layers Fid F, OWL 25
54 Stand structure Fid F, OWL 25

2Sari¢, 1997; Kitnaes, 2004; Lazarevic etal., 2012; Bitler et al., 2013; Stojanovic¢, 2015; Kraus et al., 2016; Lindhe,
Drakenberg 2016; (2016)
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55 Stand preservation status Fid F, OWL 25
56 Stand mixture Fid F, OWL 25
57 Stand canopy Fld F, OWL 25
58 Naturalness Fid F, OWL 25
59 Basic characteristics of the young crop Fld F, OWL 25
60 Health condition of the stands Fid F, OWL 25
61 Causes of stand damage Fld F, OWL 25
62 Global forest purpose Ofc/FId F, OWL 30
63 Protection regime Ofc F, OWL
64 Potential silvicultural treatment Fid F, OWL 25
65 Silvicultural treatment need Fld F, OWL 25
TREE INFORMATION
66 Number of small trees d <5cm Fid F, OWL 3
67 Tree status on re-measured sample plots Fld F, OWL s
Diameter at breast height (DBH), diameter of fallen tree
68 at 1,3 m from the thicker side or diameter in the middle Fid F, OWL, OLTWC, TOF 15
of a tree part
69 Azimuth and distance of the tree from the sample plot Fld F OWL 15
center
70 Total height of a standing tree or total length of a laying Fld F OWL, OLTWC, TOF 15
tree/part of a tree
71 Crown base (length of the stem) Fld F, OWL s
Periodic diameter increment
72 (width of 10 growth rings x 2) i F, OWL 5
73 Biological (social) status of the tree Fld F, OWL i3
74 Health conditions of the tree Fid F, OWL 15
75 Causing agents of tree damage Fld F, OWL s
76 Degree of tree damage Fld F, OWL 15
77 Technically good-quality trees Fld F, OWL i3
78 Virtual marking Fid F, OWL 15
79 dry (dead) trees Fld F, OWL s
80 Group of tree species for the dead wood Fld F, OWL 15
81 Usability of dry (dead) trees Fld F, OWL i3
82 Stump measurement Fid F, OWL 15
83 Forest management Ofc

Source: original
Legend: Ofc-Office (Office-indirect source); Fld-Field (Field - measurement or assessment); Ofc/
Fld (Office and check on the field)

In addition to the information from the above  — Forest area covered by management plans,

groups and a series of derived information from  — Number of enterprises in forestry classified by

the database, Serbia is obliged to provide the fol-

ownership and size,

lowing information from forest management in — The share of forestry, wood processing and

the reporting process, in particular to the FRA/
FAO (FAO, 2015): — Net income of forest enterprises,

pulp (paper) in the GDP,
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— Total costs for long-term sustainable forest
services,

— Number of employees in forestry classified by
gender, age, education and work specifics,

— Safety and health - the frequency of accidents
at work and occupational diseases in forestry,

— Consumption of wood and wood products per
capita,

— Trade in wood - import and export of wood
and wood products,

— The value and quantity of roundwood on the
market,

— Value and quantity of other products from the
forest on the market,

— The value and volume of services from the for-
est on the market,

— Energy from wood resources - the share of en-
ergy from wood in total energy consumption.
The information will be provided by public for-

estry enterprises, relevant ministries, as well as by

the National Bureau of Statistics, and will be pre-
sented within of the state of Serbian forests upon
completion of NFI-2.

CONTROL OF NFI-2

Control of remote sensing

Internal control had to ensure good quality of
interpretation of the images and have harmonized
control criteria for all photo-interpreters.The inter-
nal controller checked:

— 5% of the total number of sample plots - every
20% sample plot, with a random selection of
the first sample plot,

— all sample plots where the confidence of land
use assessment was low”, (Land Use 2019
Confidence = NO),

— all sample plots with changes in land use forest
to non-forest and non-forest to forest,

— all OWL sample plots.

The external controller checked the photo-inter-
preters and internal controllers on a small sample:
— min 5% of all interpretations (every 20" sam-

ple plot, random selection of the first sample

plot)
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— min. 20% of classifications where the confi-
dence of land use assessment was low (Land
Use 2019 Confidence = NO)

— min. 20% of sample plots in which there have
been changes in the way of land use - in the
forest and from the forest to other categories,

— all OWL classifications.

In accordance with the defined quality crite-
ria, the external controller could order corrections
or complete repetition of photo-interpretation in
certain areas.

Field work control

Fieldwork control is performed in parallel with
NFI-2, with the aim of keeping measurement er-
rors at a tolerable level and avoiding rough and
systematic errors (Stierlin, 2001). The size of the
control sample is 5% of the total number of sam-
ple plots in individual forest areas. Fieldwork con-
trol in NFI-2 is performed at three levels (Pollard et
al., 2006), with the tasks shown in Table 2:

1. The internal control of contractors (Bureau
for forestry planning and design within PE
“SrbijaSume” and PE “Vojvodinasume®).

The control team is present in the sample plot

with the field team and discusses the results of

the control, indicates errors and suggests data to
be corrected.

2. Control by the control unit (CU) of the Institute
of Forestry in Belgrade, appointed by the
Ministry of Agriculture, Forestry and Water
Management - Forest Directorate.

The control team performs a data check in the
sample plot, discusses the results of the control
with the field team, indicates errors and suggests
ways to correct them. The control is designed to
provide the NFI team and the Forest Directorate
with the necessary information to further manage
the inventory process.

3. Supervision - controlled by the experts of the
NFI team.

The control team randomly selects a sample plot

to control and performs controls without the pres-

ence of a field team. The goal is to control the low-
er levels of control and, if necessary, correct their
work.
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Table 2.Tasks of individual levels of fieldwork control

Level of
Tasks control
1 2 3
Control by field teams + 4+
Control by field teams and internal .
control
Control by internal and CU control +

Reinforced control and professional
support for field teams that make + 4+
serious and systematic errors

Maintenance of ongoing

. . +
communication with the NFI team
Keeping records of the spatial
distribution and % of controlled .

clusters at the level of individual
regions, that is, Serbia

Delivery of periodic reports on the
results of the control submitted to the +
NFI team and Forest Directorate

Delivery of a final report on the
quality of the second NFI of Serbia

Source: original

Since errors can occur in tolerant and intolerant
ranges, a distinction is made between small and
serious errors. All information on the plots located
in F and OWL in the cluster grid 4 x 4 km is con-
trolled. When it comes to plots on OLWTC and TOF
in the cluster grid 8 x 8 km, only the information
under ordinal numbers 6, 7, 8, 9, 46, 68 and 70 in
Table 1 is controlled. In addition, there is a differ-
ence in tolerance levels of diameter errors and the
height of healthy trees relative to dead wood.

The quality of measurement of the controlled
team is determined according to the following cri-
teria:

— good quality: no serious errors, no systematic
errors, less than 20 slight errors,

— acceptable quality: maximum one serious er-
ror, no systematic errors, less than 30 slight
errors,

— inacceptable quality: more than one serious
error, presence of systematic errors, more than
30 slight errors
The protocol must be signed both by the con-

troller and the field teams and kept in the CU ar-

chives. If more than 6 sample plots handled by
the same field team are found to have an unac-
ceptable quality of inventory, the CU shall submit
a written proposal with an explanation to the con-
tractor’s responsible person and the experts of the
NFI team to exclude that field team from further
work on NFI-2.

CONCLUDING REMARKS

The growing conflict between the demands
of modern civilization towards the forest and its
ability to respond to these demands, primarily due
to destabilization by numerous negative influences
of anthropogenic, biotic and abiotic nature, have
significantly influenced the development of for-
estry in the last few decades. Forest management
has a pronounced multifunctional character. The
economic function is still dominant, but increas-
ing emphasis is placed on the protective, ecolog-
ical and social functions of forests. The share of
forest areas intended for land protection, water,
biodiversity and numerous services is constantly
increasing globally. Forest areas protected by the
strictest protection regimes are also growing (FRA/
FAO 2020). Along with these processes, the re-
quirements regarding the scope, structure and re-
liability of information on forest ecosystems are in-
creasing. Forest inventory, especially NFl, is rapidly
developing in methodological terms and in terms
of the application of data collection techniques
(remote detection-McRoberts,Tomppo, 2007, laser
and ultrasound measuring instruments, hardware
and software solutions, etc.). One of the charac-
teristics of modern forestry is the emergence of
numerous international organizations and initia-
tives that deal with the monitoring and protection
of forest ecosystems. The aim is to create uniform
and functional databases on forests at different
levels, their expert analysis and binding decisions
for the member states of organizations and signa-
tories of initiatives. In response to these trends,
European developed forestry countries have in-
stitutionally and organizationally regulated their
NFls. In this respect, the Serbian NFI lags signifi-
cantly behind.
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There is no NFI institution in Serbia with a
permanent expert team. In the future, the field
realization of the inventory can be entrusted to
public forestry companies or licensed companies
through a tender.However, the sophisticated and
creative part of the inventory should be done by a
team of experts of different specialties. Therefore,
it is recommended to establish an institution in
charge of NFIs within or under the supervision of
the Ministry of Agriculture, Forestry and Water
Management — Forest Directorate.

The team should be composed of:

— aninventory expert,

— aremote sensing expert,

— a statistics expert,

— an T expert,

with the following responsibilities:

— the creation of an NFI methodology and its
continuous improvement (innovation),

— keeping up with the current trends in NFI,

— active participation in regional and global for-
est-focused organizations,

— active participation in the process of harmo-
nizing NFl information in the European area,

— cooperation with scientific and professional
forestry institutions in Serbia,

— theoretical and practical training of NFI reali-
zation teams,

— NFlimplementation coordination,

— control of all NFI phases,

— data analysis and reporting,

— database administration,

— development and updating of the WEP portal
on Serbian forests and development trends,

— exchange of information within the sectors
managing natural resources (forestry, water
management and agriculture) and outside the
sector (Republic Geodetic Authority, Republic
Hydro-Meteorological Institute, Emergency
Service of the Ministry of Interior affairs) in
the conditions of increasing risks to Serbia’s
natural resources.

The competencies of such an institution can be
extended to the stand inventory of forests, which
would provide the Forest Directorate with a bet-
ter insight and impact on the implementation and
quality of all levels of forest inventory in Serbia.
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