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1 Gozdna inventura 2012 - razSirjena

1.1 lIzvedba popisa gozdov in gozdnih ekosistemov v |. 2012 na nacionalni mrezi 4x4 km

mag. Spela Planingek, Mitja Skudnik

1.1.1 Uvod

V letu 2012 je popis gozdov in gozdnih ekosistemov oz. monitoring gozdov in gozdnih ekosistemov (v
je bil izveden v €asu od 20. junija do 15. oktobra 2012. Na izbrani mreZi 4 x 4 km se je do danes popis
izvajal v priblizno petletnih intervalih in je bil v letu 2012 opravljen Ze sedmi¢ (1985, 1987, 1991,
1995, 2000 in 2007). Pri tem je treba poudariti, da je bil v prvih letih popis namenjen izkljucno
spremljanju stanja gozdov (kazalec osutosti dreves). Od vklju¢no leta 2000 dalje pa je postal eden
glavnih ciliev MGGE podati, poleg ocene stanja gozdov, tudi dendrometrijske informacije o stanju
slovenskih gozdov (lesna zaloga Zivega in odmrlega drevja, prirastek itd.). Poleg trenutnega stanja
lahko s podatki prejénjih popisov sledimo tudi razvoju in spremembami volumna Zive in odmrle lesne
biomase. Gozdarski institut Slovenije (v nadaljevanju GIS) podatke MGGE uporablja v razli¢nih
raziskavah ter za poro¢anja, po konvenciji CLRTAP in Kjotski protokol. S pridobljenimi podatki lahko
informacijsko podpremo oblikovanja drzavnih in mednarodnih porocanj in tudi za potrebe
Ministrstev (MKO, MIP) pristojnih za gozd ter drugih viadnih sluzb (ARSO, SURS...).

1.1.2 Priprave nainventuro

V prvih korakih priprave na MGGE 2012 je bilo treba pripraviti seznam lokacij, na katerih bomo
vzpostavili ploskve, ki morajo biti popisane v letu 2012. S tem smo v popis vkljucili lokacije, na katerih
se je od leta 2007 do 2012 raba tal spremenila iz negozdne v gozdno (zara$tajoce povrsine) in
izklju¢ili tiste, ki se jim je v tem obdobju raba tal spremenila iz gozdne v negozdno (izkréene
povrsine). Vseh lokacij (presecis¢) sistematiéne mreZe 4 x 4 km je v Sloveniji 1.270 (Slika 1). Pogoj, da
je bila na lokaciji vzpostavljena ploskev MGGE je bil, da se je sredis¢e ploskve nahajalo v gozdu. Pri
tem smo si pomagali s karto rabe tal za leto 2012 (Evidenca dejanske rabe kmetijskih in gozdnih
zemljid, http://rkg.gov.si/GERK/, Ministrstvo za kmetijstvo in okolje). Vse ploskve, ki so imele v radiju
20 m poleg gozda $e katero drugo negozdno rabo tal, smo preverili na najnovejsih ortofoto posnetkih
in se na podlagi fotointerpretacije odlo¢ili ali lokacijo vklju¢imo v popis MGGE 2012 ali ne. Tak3nih

lokacij je bilo 164 (Slika 2). Skupno je bilo za popis v letu 2012 izbranih 761 lokacij.
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Slika 2: Lokacije, ki se glede na karto rabe tal (MKO) nahajajo v gozdu in lokacije, ki smo jih preverili

na DOF-ih.

Po pripravi novega seznama ploskev smo zaceli intenzivno pripravo obsirne dokumentacije o
ploskvah, ki jo prejmejo popisovalci. Zacetni del dokumentacije vkljuCuje list z grafiénim prikazom
lokacije ploskve na karti DTK25 in na najnovejsem ortcfoto posnetku. V primeru, da je bila ploskev v

preteklosti Ze popisana, sledi tudi opis dostopa do ploskve (Slika 3).
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Slika 3: Primer grafi¢nega prikaza lokacije ploskve na zemljevidu in primer opisa dostopa do ploskve.

Za vsako ploskev smo v nadaljevanju pripravili tudi popisne liste, kjer so bili navedeni: splo$ni podatki
o ploskvi, podatxi o drevesih, podatki o odmrli lesni biomasi in podatki o tankem Zivem drevju. Ce je
bila ploskev Ze popisana v preteklosti, so bili kazalci v nekaterih popisnih listih Ze izpolnjeni in so jih
morali popisovalci na terenu samo preveriti ter v primeru sprememb popraviti oz. dopolniti. Na
popisnem listu o drevesih so bile tako Ze zapisane lokacije vseh dreves iz popisa 2007 in popisovalci
so morali istim drevesom na terenu ponovno izmeriti obseg oz. z doloceno kodo oznaciti drevesa, ki
so se posusila ali so bila posekana. Na popisne liste so dodali vsa vrasla drevesa.

Vzporedno z izbiro lokacij in pripravo dokumentacije je potekala priprava terenskega priro¢nika za
popisovalce (Slika 4). Dopolnili smo obstojeca navodila in dolocili nekaj novih kazalcev, ki se jih bo
merilo na terenu.
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Slika 4: Naslovnica terenskega priroc¢nika za popis MGGE 2012.

Med osnovne pripravljalne aktivnosti sodita tudi priprava in pregled ustreznosti terenske opreme in
merilnih in§trumentov. Zaradi obseZnosti Popisa je bilo treba dokupiti nekaj inStrumentov (kompleti
prve pomodi, busole in stative za busole, razdaljemere Haglof (4 kos), terenske GPS naprave (3 kos),
Pl metre, tabli¢ne racunalnike, napravo za merjenje premerov dreves na razli¢nih visSinah (CRITERION
RD 1000), premerke, sekaske metre, terenske nahrbtnike, cevasto Zelezo in barvo za kolicke,
pisarniski material, Atlas Slovenije (2 kos), adapterje za polnjenje baterij ...). Veino instrumentov
smo posodili terenskim ekipam Zavoda za gozdove Slovenije.

Usklajevanje s koordinatorji z Zavoda za gozdove Slovenije (ZGS) smo vecinoma opravili v prvi polovici
junija, ko smo prejeli tudi seznam oseb, ki so nato opravljale terenski popis.

1.1.3 lzvedba tecaja za terenske popisovalce

V juniju (20. 6. in 22. 6. 2012) smo na Gozdarskem institutu Slovenije pripravili dvodnevni uvajalni
seminar in terensko delavnico, ki se ju je udeleZilo 47 popisovalcev iz Zavoda za gozdove Slovenije in
Gozdarskega instituta Slovenije. Prvi dan smo popisovalcem predstavili pomen MGGE 2012 za
Slovenijo. Natancneje so bili predstavljeni namen in posamezni sklopi terenskega popisa (Priloga 1):
- pomen monitoringa gozdov in gozdnih ekosistemov 2012 za Slovenijo (dr. Marko Kovac),
- predstavitev posameznih sklopov terenskega popisa 2012:
e  splo3ni opis znakov ploskve (Laura Zizek Kulovec),
e dendrometrijski znaki snemani na ploskvi (doc. dr. David Hladnik),
e snemanje odmrle biomase in tankega Zivega drevja (Mitja Skudnik),
e funkcije gozdov (mag. Spela Planinek).



Slika 5: UdeleZenci uvajalnega seminarja v dvorani Gozdarskega instituta (arhiv Oddelka NMGK, GIS).

Sledil je odhod na ucne vzoréne ploskve v Mostecu (Ljubljana), ki jih za namene izobraZevanja
Studentov vzdrzuje BiotehniSka fakulteta — Oddelek za gozdarstvo in obnovljive gozdne vire. Na
ploskvah je bil predstavljen protokol dela na terenu, temu je sledilo delo v manjsih skupinah (po dva
udelezenca) na izbranih vzorcnih ploskvah. Po opravljenem delu so se skupine zamenjale in vsaka
skupina je kontrolirala delo prejSnje skupine. Namen izobraZevanja je bil natan¢no predstaviti delo na

terenu in se na prakti¢nih primerih pogovoriti o nejasnostih.

Slika 6: Terenska delavnica s predstavitvijo dela na terenu v Mostecu (arhiv Oddelka NMGK, GIS).

1.1.4 Uvajanje terenskih ekip v samostojno delo na terenu

Uvajanje terenskih ekip je poleg 20. 6. potekalo 3e 22. 6. 2012, ko smo popisovalce ZGS razdelili na
dve skupini in sicer na skupino z zahodnega dela Slovenije, ki se je sestala v Postojni in na skupino z
vzhodnega dela Slovenije, ki se je sestala v Celju. Predstavniki Gozdarskega instituta Slovenije smo se
porazdelili v terenske skupine s popisovalci in odsli na teren, kjer smo popisali eno ali dve ploskvi
vkljuceni v MGGE 2012. Delo so opravljali popisovalci sami, predstavniki GIS smo jim bili podpora pri
odlo¢anju. Med snemanjem so se reSevala razlicna teoreti¢na in prakti¢na vprasanja. Z vpeljavo
skupin v terensko delo je bilo zagotovljeno, da so bili postopki meritev razumljeni in morebitne



A €3 3 3 £33 03 £33 €3 (3 €3 €3 €3 63 £ €3 €38 €3 €2 3 8 0 {

nejasnosti takoj odpravljene. Vecini popisovalcev nacin terenskega popisa ni bil neznan (terenske
meritve se izvajajo na stalnih vzorénih ploskvah (SVP) Zavoda za gozdove Slovenije), zato smo
pozornost usmerili predvsem v razlago novih znakov in uvajanje novih sodelavcev. Po tem datumu je
vsaka obmoc¢na enota terenski del popisa usklajevala glede na njihove stalne delovne obveze in
moznosti.

1.1.5 lzvedba popisa

0Od 761 ploskev, ki so bile preverjene na terenu, je bilo popisanih 744 ploskev in od tega jih je bilo 42
na mrezi 16 x 16 km ter 719 na mrezi 4 x 4 km. Za 3 ploskve je bilo na terenu ocenjeno, da ne leZijo v
gozdnem prostoruy; 14 ploskev je bilo na nedostopnem terenu in se bo ocena hektarske lesne zaloge,
temeljnice in Stevila dreves naredila naknadno na podlagi stereofotointerpretacije letalskih
posnetkov. Na 9 ploskvah ni bilo prisotnega merskega drevja (mladje, rusje,...).

Ploskve, ki so del sistemati¢ne mreZe 16 x 16 km, so popisale terenske ekipe GIS, vse ostale ploskve
na mreZi 4 x 4 km pa terenske ekipe ZGS. Na njih se je snemalo splosne lastnosti rastis¢a in sestoja,
dendrometrijske podatke dreves (stanje in koda drevesa, obseg debla, socialni poloZaj in viSini
tretjega ter Cetrtega najdebelejSega drevesa), prisotnost in dimenzije tankega Zivega drevja ter
odmrle lesne biomase.

Velikost vzoréne ploskve je 20 arov (r = 25,23 m), sestavljena je iz 4 koncentri¢nih ploskev, ki
pogojujejo kako in kateri znak se na razli¢nih povrsinah ploskve snema. Ploskev in drevesa na njem,
zaradi zagotavljanja nepristranskega gospodarjenja na vzorcni ploskvi in s tem pravilnosti snemanih
podatkov, ne smejo biti oznaena s Stevilkami ali znaki, ampak le z zadiraem. Vsa podrobnejsa
navodila so predstavljena v priroCniku, ki je priloga porocila (Priloga 3).

Popisovalce smo prosili tudi za izboljSavo opisov dostopov do ploskev, saj s tem lahko prihranimo kar
nekaj delovnih minut, v¢asih celo ur. Vecina popisovalcev je redno sodelovala s terenskimi ekipami
Gozdarskega instituta in s tem skrbela za ustrezen pretok informacij o poteku snemanja. Doloéena
neskladja smo vodje skupin resSevali neposredno s popisovalci, kar nam je predstavljalo nekaj
delovnih obvez.

Terenski del popisa je bil zakljuéen 15. 10. 2012.
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Legenda
#  Intenzivni monitoring
MGGE 2012 16 x 16 km
Vrsta trakta
. KPP
A KPP+M8
* M
Razdelitev ploskev
© exiPat
@ cexiPa2
@ cExrFas
Obmodje kontrole
EKIFA 1
EKIFA2
EKIFA3
MGGE 2012
MGGE 2012

Slika 7: Lokacije ploskev MGGE 2012 (mreZa 16 x 16 km in mreZa 4 x 4 km), ter delitev ploskev mreze

16 x 16 km na tri skupine GIS in obmocja kontrole.
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1.1.6 Kontrola pravilnosti snemanj na terenu

Znotraj Oddelka za nartovanje in monitoring gozdov in krajine Gozdarskega instituta Slovenije so
bile organizirane tri terenske ekipe. Poleg snemanja ploskev na mreZi 16 x 16 km je njihovo delo
zajemalo tudi kontrolo dela popisovalcev ploskev na mreZi 4 x 4 km. Kontrola 5 % vseh ploskev na
mreZi 4 x 4 km je namenjena ¢imprejSnjemu ugotavljanju napak (slu€ajnostnih in sistemati€nih) in
njihovemu odpravljanju. Skupna ocena kontrolorjev sluzi oceni zanesljivosti popisa. V letu 2012 smo
ponovno snemali 36 ploskev. Izbrali smo jih naklju¢no, vendar tako, da smo za vsako terensko ekipo
preverili vsaj eno ploskev.

Tabela 1: Stevilo ploskey, ki jih je bilo treba kontrolirati, in njihovo stevilo po obmoénih enotah.

Obmocna enota ZGS  Stevilo ploskev Stevilo kontrol

Bled 42 2
Brezice 45 2
Celje 47 2
Kocevje 59 3
Kranj 43 2
Ljubljana 85 4
Maribor 54 3
Murska Sobota 22 1
Nazarje 28 1
Novo mesto 59 3
Postojna 51 3
Sezana 54 3
Slovenj Gradec 37 2
Tolmin 93 5
Skupaj 719 36

Postopek kontrole, si je sledil v naslednjem vrstnem redu:
1. izbor ploskve,
2. fotokopiranje izpolnjenih snemalnih listov za izbrano ploskeyv,
3. kontrolne meritve dopisemo na fotokopiran izpolnjen snemalni list,
4. uporaba kontrolnega lista, ocena opravljenega dela po 4 stopenjski lestvici ter zapis opomb.

Ce smo pri kontroli odkrili kakéno (sistemati¢no) nepravilnost, smo nemudoma obvestili vodjo ekipe.
Rezultati kontrol so pokazali, da je najveC nejasnosti in netocnosti pri meritvah odmrle lesne
biomase, ki jo merimo na najSirSem radiju ploskve (25,23 m). Napake zaradi spremembe nacina
merjenja premera oz. obsega (premerka-PI meter) so bile izrazitejSe le v posameznih obmocnih
enotah. Razli¢ni nacini oz. inStrumenti za merjenje visin pa so prav tako botrovali razlikam v visinah
dreves (do 3 m). Vse napake smo zabeleZili in jih bomo pri logi¢nih kontrolah, obdelavi vnesenih
podatkov ter popravkih terenskega priro¢nika upostevali. Porocilo o rezultatih kontrole smo pripravili
vodje terenskih skupin (mag. Planinsek, Japelj, Skudnik) oktobra in novembra 2012 in ga posredovali
koordinatorjem MGGE 2012 na ZGS, ki so ga predstavili sodelavcem na internih kolegijih. So¢asno s
poroc¢ilom smo vsem popisovalcem podelili Potrdilo o uspeSnem sodelovanju na seminarju in
delavnici MGGE 2012 (Priloga 6).
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1.2

lzvedba inventure na negozdnih rabah tal

Mitja Skudnik, dr. David Hladnik, dr. Milan Kobal, Gadper Okr3lar, Laura Zizek Kulovec

1.2.1 Uvod

Nacionalni izrauni emisij in ponorov toplogrednih plinov so kompleksni. Mednarodna navodila za
izratun ponorov in emisij TGP "Smernice dobre prakse" (IPCC 2003, 2006) za podrocje "Rabe tal,
spremembe rabe tal in gozdarstvo" (LULUCF) vklju¢ujejo metode za izracun ponorov po petih t. i.

"pool-ih" oz. zbiralnikih ogljika.

To so:

1a) nadzemna biomasa,
1b) podzemna biomasa,

2a) mrtev / odmrli les,

2b) opad in

3) tla.

V Tabela 2 je glede na navodila Good Practice Guidance (IPCC, 2003) predstavljeno, za katere
zbiralnike ogljika so predvidene metodologije za izra¢un zalog ogljika in nato emisij oz. ponorov
toplogrednih plinov.

Tabela 2: Pregled, za katere zbiralnike ogljika (pool-e) po posameznih kategorijah IPCC 2003 predvideva
metodologijo za izracun zaloge.

Ziva biomasa Odmrla organska snov Tla
Nadzemna biomasa | Podzemna biomasa | Mrtev (odmrli) les | Opad | Tla
Kategorija rabe | Podkategorija rabe | Oznaka AGB BGB DW LIT | SOILS
Gozd Gozd FL + + + 5 ¥
Obdelovana | Njive in vrtovi CL_a = - 8 g +
zemljisca
Trajni nasadi CL_w 4 + - - +
Travinje Travniki GL_a + iy - - +
Travniki z dreviem | GL_w + + = % %
Mokris¢a Mokrisca WL + + - % I
Naselja Naselja SL + + - =
Ostala raba Ostala raba oL - - - 5 r

* v skladu z navodili JRC (november 2012) je potrebno porocati o spremembah ogljika tudi za tla v
kategoriji naselja (Priloga 7).
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1.2.2 Doloditev mreie in izbor ploskev

Za osnovo vzoréenja na negozdnih rabah tal, smo vzeli Ze obstojeco sistemati¢no vzoréno mreio
Gozdarskega instituta Slovenije (4x4 km), ki ima 1270 tock, ki so med seboj oddaljene 4 km in imajo
koordinate (XXX.950, YY.000 v Gauss-Kruegerjevem koordinatnem sistemuy).

Mrezo to¢k smo v GIS orodju poloZili na karto rab tal (RABA, MKO, rkg.gov.si/GERK/documents/
RABA 2012_03_07.RAR) in vsaki izmed tock pripisali podatek, na kateri izmer rab tal (stolpec:
RABA_ID}) se nahaja.

V letu 2012 je bila prvi¢ popisana tudi drevnina na negozdnih rabah tal. Ploskve na negozdnih rabah
tal lahko, glede na opravljene meritve, delimo na:

A. ploskve na katerih smo izmerili drevnino in

B. ploskve na katerih smo poleg drevnine vzor¢ili tudi tla.

Ad A) Drevnina je bila izmerjena na naslednjih rabah tal: zaras¢ajocCe njivske povrsine (CL_w), traviséa
(GL_a in GL_w) in naselja (SL). Teh ploskev je bilo na mreZi 4 x 4 km 367 in nato 3e dodatnih 11
ploskev v mokris¢ih (WL), ki pa niso del sistematitne mreZe 4x4 km. SistematiCna mreza 4x4 km
namre¢ ni zajela nobene povrsine mokris¢ (kategorije: 4100, 4210 in 4220), zajela je le 12 ploskev, ki
pa so se vse nahajale v kategoriji 7000 (Voda), ki pa glede na navodila IPCC ne predvidevajo izratunov
zalog organskega ogljika. Mokris¢a smo vzorcili na povrsinah rab 4100, 4210 in 4220 (po Sifrantu
RABA).

Skupaj je bilo vzoréenih ploskev 378. Lege ploskev v Sloveniji so predstavljene na Slika 5 in na Slika 6
ploskve, kjer so bila vzoréena tudi tla. Stevilo ploskev po posameznih rabah in njihov dele? pa sta
predstavljena v Tabeli 3.

Ad B) Ploskev na katerih smo poleg drevnine vzordili tudi tla je bilo 61 (Slika 6). V negozdnih rabah
CL_a in CL_w smo izbrali po 15 ploskev, v ostalih rabah pa po 10 ploskev (v rabi SL in OL ni bila
izbrana nobena ploskev). Ploskve smo izbirali glede na lokacijo po zemljepisni dolzini (od zahoda proti
vzhodu) in ko smo izbrali zadnjo ploskev v vrsti (skrajno vzhodno), smo izbrali naslednjo po geografski
Sirini (od juga proti severu). Prva ploskev je bila torej vedno v JZ delu Slovenije in zadnja v SV delu.
Katera v vrstici je bila prva ploskev, smo dolocili z Zrebom. Po dolocitvi prve smo izbrali vsako N-to
ploskev. N smo doloCili glede na Stevilo vseh ploskev v doloceni rabi tal. Tako smo dosegli, da so bile
izbrane ploskve enakomerno izbrane preko cele Slovenije.
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Tabela 3: Stevilo tock sistemati¢ne mreze 4x4km, ki padejo v posamezno kategorijo RABA (MKO).

stevilo tock na

RABA_ID mreZi 4x4 km | delez [%]
1100 njiva 115 9.1
1160 hmeljis¢e 2 0.2
1211 vinograd 15 1.2
1221 intenzivni sadovnjak 1 0.1
1222 ekstenzivni oz. travniski sadovnjak 14 11
1230 olj¢nik 2 0.2
1300 trajni travnik 223 17.6
1321 barjanski travnik 5 04
1410 kmetijsko zemljisCe v zarascanju 14 11
1500 drevesa in grmicevje 9 0.7
1600 neobdelano kmetijsko zemljisée 3 0.2
1800 kmetijsko zemljisce, poraslo z gozdnim drevjem 7 0.6
2000 gozd 751 59.1
3000 pozidano in sorodno zemljiS¢e 74 5.8
5000 suho odprto zemljis¢e s posebnim rastlinskim pokrovom 14 11
6000 odprto zemljis¢e brez ali z nepomembnim rastlinskim pokrovom 9 0.7
7000 voda 12 0.9
skupaj 1270 100.0

Rabo tal smo lokaciji pripisali iz karte rabe tal (MKO). Zaradi velje podrobnosti kategorij karte rabe tal
smo kategorije zdruzili v kategorije LULUCF, opredeljene v navodilih IPCC (GPG, 2003). Zdruzitev
posameznih kategorij RABA (MKO) v kategorije LULUCF je predstavljena v Tabeli 4.
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Tabela 4: Rabe tal glede na Evidenco dejanske rabe kmetijskih in gozdnih zemljis¢ (MKO), zdruZene v kategorije
rab tal po LULUCF.

LULUCF koda Raba tal koda (MKO) Raba opis

FL 2000 Gozd

CL_a 1100 Njiva oz. vrt

CL_a 1130 Zacasni travnik

CL_a 1160 Hmeljisce

CL_a 1190 Rastlinjak

CL_w 1180 Trajne rastline na njivskih povrsinah

CL_w 1211 Vinograd

CL_w 1212 Maticnjak

CL_w 1221 Intenzivni sadovnjak

CL_w 1222 Ekstenzivni oz. travniski sadovnjak

CLw 1230 Olj¢nik

CL_w 1240 Ostali trajni nasadi

CL_w 1420 Plantaza gozdnega drevja

GL_a 1300 Trajni travnik

GL_a 1321 Barjanski travnik

GL_a 1330 Gorski pasnik

GL_a 1600 Neobdelano kmetijsko zemljis¢e

GL_w 1410 Kmetijsko zemljis¢e v zaras€anju

GL_w 1500 Drevesa in grmicevje

GL_w 1800 Kmetijsko zemljis¢e, poraslo z gozdnim drevjem
WL 4100 Barje

WL 4210 Trsticje

WL 4220 Ostalo zamodvirjeno zemljisce

WL 7000 Voda

SL 3000 Pozidano in sorodno zemljis¢e

oL 5000 Suho odprto zemljis¢e s posebnim rastlinskim pokrovom
oL 6000 Odprto zemljisce brez ali z nepomembnim rastlinskim pokrovom

Tabela 5: Stevilo ploskev na mreZi 4 x 4 km v razli¢nih rabah tal.

LULUCF Raba tal Stevilo ploskev
Gozd Gozd Forest land - FL 751
Obdelovana Cropland_annual - CL_a 117

zemljiSca Njive in vrtovi

Ostalaraba Ostala raba Other land - OL 23

Skupaj 1270

S temno ze eno barvo so oznacene tiste rabe tal, ki smo jih vkljuciliv zmero drevnine.
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Legenda

MGGE 2012 ostale rabe tal
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Slika 5: Lokacije ploskev na mrezi 4 x 4 km, ki so bile na negozdni rabi tal in smo jim izmerili drevnino.
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Legenda

MGGE 2012 vzoréenje tal
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Slika 6: Izbrane ploskve na negozdni rabi tal na katerih so bila poleg drevnine vzorcena tudi tla.
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1.2.3 Opis uporabljene metodologije

Vzoréenje nadzemne biomase na negozdnih rabah tal

Zasnovali smo metodologijo, ki je mednarodno primerljiva in je bila prilagojena moZnostim v
raziskovalnem projektu (stro$ki, Stevilo sodelavcev in ¢asovni roki). Primerjavo z drugimi drZzavami
smo naredili na podlagi porocil v akciji COST EU (Tomppo in sod., 2010), ki je bila namenjena
harmonizaciji nacionalnih gozdnih inventur v Evropi. Po pregledu 37 porocil evropskih in drZav po
svetu (Brazilija, Kanada, ZDA, Japonska, Nova Zelandija, Koreja) smo iz razli¢nih pristopov pri
ocenjevanju drevnine in lesnatih rastlin na negozdnih zemljis¢ih povzeli najpogosteje uporabljene
metodologije.

Kar 81 % drZav, zajetih v primerjavi, za popise uporablja kroZne ploskve, koncentri¢ne krozne ploskve
pa 27 drzav med 37. V vecini poroCil je posebej izpostavljeno, da za prehod med ploskvami porabijo
vecino delovnega &asa (npr. Svica 65 % ¢asa, na Hrvaskem v eni uri popiejo skupino 4 koncentri¢nih
krogov, za dostop pa potrebujejo 6 ur), zato je bolj razsirjena uporaba klastrov vzorénih ploskev, ki
zmanjsajo Stevilo prehodov in tako povecajo ucinkovitost dela. Ker je za Slovenijo znacilna
razdrobljena posest tudi na negozdnih zemljis¢ih, nismo uporabili klastrskega nacina vzoréenja. Na
sistemati¢ni vzoréni mrezi smo na vsaki izbrani lokaciji postavili samo eno koncentricno skupino
kroznih ploskev.

Predlagana metodologija temelji na sistematicnem dvofaznem vzorenju. Prva faza vzorlenja je
potekala na vzoréni mrezi 4 x 4 km, nato pa na zgos¢eni mrezi 500 x 500 metrov. Metodologija je
sestavljena iz terenskega dela in obdelave daljinsko pridobljenih podatkov (letalski posnetki).

Terensko delo je zajemalo 60 vzorénih mest, ki so bila slucajnostno izbrana na sistemati¢ni vzor¢ni
mrezi gostote 4 x 4 km. Ta mesta so bila analizirana tudi na letalskih posnetkih.

7 UN

Slika 7: Skica koncentricnih krogov.
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Ploskev
0,3a r= 3,09m Stevilo lesnatih rastlin d;3 >0 cm in vidina na 0,5 m natan¢no

po debelinskih stopnjah 0-2,49cm oznaka  dj3
2:5
2,5-4,9cm 5
5,0-7,49 cm 7,5
7,5-9,9cm 10

Za grmovnice s premerom d; 3 > 10 cm izmerimo premer.

2a r= 7,98m premer drevesnih vrst d; 3 > 10 cm
20a r=2523m premer drevesnih vrstd; ;3 230 cm

Na vsaki ploskvi veliki 20 arov smo izbrali tri (3) najbliZja drevesa s premerom d;5; 2 10 cm in jim
izmerili vi$ino. Za merjenje visin so tako lahko izbrana tudi tanjsa drevesa, ki ne leZijo na 2 arski
ploskvi. Podatke o drevesni vrsti, premeru in vi$ini takih dreves napiSemo na dno snemalnega lista in
tako posebej opozorimo, da niso bila merjena na 2 arih, smo jih pa zajeli v vzorec za merjenje
drevesnih vi$in. Podatke o viSinah dreves s premerom d;3 > 30 cm napiSemo v vrstico na vrhu
snemalnega lista, kjer smo Ze zapisali njihovo drevesno vrsto in premer ob merjenju na 20 arski
ploskvi.

Z izborom treh najblizjih dreves na 20 arski ploskvi za merjenje viS§in bomo zagotovili v vzorcu tudi
drevesa, ki sicer ne bi bila izbrana na 2 arih. To je posebej pomemkbno, ker je pri¢akovati, da bo na
travnikih z lesnatimi rastlinami le malo dreves, ki so debelejsa od 30 cm, tanjSa drevesa pa merimo le
na 2 arskih ploskvah. Tako bi se lahko zgodilo, da ne bi na ploskvah s tankim drevjem zajeli nobenega
drevesa na 2 arih, ¢eprav so sicer pogosta na preostalem delu 20 zrske ploskve. Z izborom 3 takih
dreves za merjenje visin bo ta pomanjkljivost odpravljena.

Grmovnice in drevesa v liinijskih elementih (omejki, Zivice, obvodna vegetacija, drevoredi)

Slika 8: Primer ene izmed ploskev sistematicne mreze 4x4 km.
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Linijske elemente merimo posebej, ¢e vsaj njihov del leZi na ploskvi 20 arov. Na delu omejka, ki leZi
najblizje sredi$¢u vzorine ploskve, postavimo pravokotno ploskev. Na zgornji sliki bi bila krajsa
stranica pravokotnika usmerjena proti sredis¢u vzoréne ploskve.

Za lesnate rastline s premerom d; 3 > 0 cm naj bo pravokotnik velik 0,3 a oziroma 30 m”.

Pri Sirini omejka na primer 20 m je dolZina pravokotnika 1,5m
15m 2m
10m 3m
5m 6m
3m 10m
Im 30m

Linijskih elementov, Sirokih 1 m, ni pri¢akovati. Ce bo kak3en le zajet, verjetno ne bo teiko presteti
$tevilo vej ali pcganjkov na razdalji 30 m. Majhna vrbovja ob drenaznih jarkih bodo verjetno Siroka
vsaj 2 m, zato bo stetje narejeno na dolZini 15 m.

Drevesne vrste s premerom d; 3 2 10 cm merimo v linijskih elementih na pravokotnikih s povrsino 2
arov oziroma 200 m*.

Ce je linijski element 3irok 20 m, je dolZina pravokotnika 10 m,
pri Sirini 15 m je dolZina 13,3 m,
pri Sirini 10 m je dolZina 20 m,
pri Sirini 5 m je dolzina 40 m.

Zelo ozke linijske elemente je pricakovati v mestih (mladi drevoredi), na obmo¢ju vinogradov (na
primer pletarske vrbe). Na dolzini 40 m ali celo ve¢, ¢e bi bili omejki 3e oZji od 5 m, ne bi bilo teZko
izmeriti premerov takih drevesnih vrst. Drevesa v linijskih elementih ne morejo biti izmerjena na
dolZini, ve¢ji od premera 20 arske ploskve.

Drevesne vrste s premerom d1,3 2 30 cm so v linijskih elementih zajete Ze na ploskvi s povrsino 20
arov. lzmerimo tista debelejsa drevesa v linijskem elementu, ki leZijo na 20 arski ploskvi.

Podatke o drevesnih vrstah in grmovnicah v linijskih elementih piSemo v poseben snemalni list ali del
snemalnega lista, da bodo linijski elementi jasno lo¢eni od podatkov za posami¢na drevesa, skupine

dreves in majhnih zaplat. Ta drevesa bodo zajeta na koncentri¢nih krogih in obra¢unana lo¢eno od
linijskih elementov.

V prilogi 8 je predstavljen snemalni list za terenski popis nadzemne biomase na negozdnih rabah tal.
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Vzoréenje tal na negozdnih rabah tal

Vzorcenje na ploskvi

Na vzor¢ni ploskvi se talne vzorce odvzame na treh mestih, ki so cca. 10 m oddaljena od sredisca
ploskve in sicer v smeri SZ, SV, in J. Kje natanéno bomo na posameznem vzor¢evalnem mestu (SZ, SV,
J) odvzeli vzorec tal, se odlo¢imo na podlagi sondiranja na vbodnih mestih (C, SV,SZ, V, JZ). Vzorcev
iste globine tal iz vzoréevalnih mest ne zdruzujemo.

Vzoréevalno mest

Slika 9: Tloris (skica) ploskve ter izbira vzoréevalnega mesta na reprezentativnem vbodnem mestu.

Osnovne definicije

Tla so naravna tvorba na povrsju zemeljske skorje, ki je nastala in se razvijala pod vplivom tlotvornih
dejavnikov; mati¢ne podlage, klime, organizmov, reliefa in ¢asa. Za gozdna tla so znacilni ohranjeni
talni horizonti ter zlasti z vidika poro€anja pomemben opad.

Talni profil je navpicni presek tal skozi vse talne horizonte do mati¢ne podlage.

Talni horizont je talni povrsini bolj ali manj vzporedna plast, nastala v procesu nastanka in razvoja tal.
0Od sosednjega talnega horizonta tal se razlikuje npr. po barvi, teksturi, strukturi, stopnji kislostih

in/ali Se po drugih (morfoloskih, fizikalnih, kemicnih, bioloskih) lastnostih.

Horizonte oznacimo s simboli, ki so sestavljeni iz ene velike ¢rke (npr.: O, T, A, E, G), nekateri pa Se z
eno podpisano malo ¢rko (npr.: (B),, By, By) ali dvema podpisanima malima ¢rkama ((B),,, Bre).
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Razvrscanje tal - Pedoloska klasifikacija razvr$ca tla na osnovi njihovega nastanka, razvoja, zgradbe in
znacilnih lastnosti v oddelke, razrede, tipe, podtipe, razliice in oblike. V oddelek avtomorfnih tal
nasih gozdov (ta tla so nastala in se razvijala samo pod vplivom padavinske vode; prehajanje vode
skozi njih je prosto, brez zastajanja) razvrS¢amo Sest razredov tal: nerazvita, humusno akumulativna,
kambicna, izprana, antropogena in tehnogena tla. Hidromorfna tla so zaradi talne, povrsinske in/ali
poplavne vode trajno do za¢asno mokra tla, ki imajo izrazene znake prekomernega navlaZzevanja.
Razvr§¢amo jih v pet razredov: v nerazvita hidromorfna tla, psevdoglejna, oglejena, Sotna in
antropogena hidromorfna tla.

Nadzemna biomasa je definirana kot biomasa vseh Zivih nadzemnih delov vkljuéno z debli, paniji,
vejami, lubjem, semeni in kro$njami/listjem.

Podzemna biomasa predstavlja biomaso vseh Zivih korenin. Korenine tanjSe od 2 mm se obicajno
izkljuci, saj jih empiri¢no pogosto ne moremo lociti od organske snovi v tleh in opada.

Kot mrtev / odmrli les je misljena vsa odmrla lesna biomasa (stoje¢a, na povrsini tal ali v tleh) brez
opada. Pod mrtev les Stejemo les, ki lezi na povrsini tal, mrtve korenine in panje premera 10 cm ali
ve¢ oz. velikosti, kot je dolofena za posamezne drzave (IPCC 2003). Mrtev les predstavlja pestro
skladis¢e z mnogimi prakti¢nimi teZavami pri merjenju na terenu in negotovostmi glede stopenj
prehoda v opad, tla ali emisije v atmosfero.

Opad je vsa neZiva lesna biomasa s premerom, manjsim od mejne vrednosti, dolo¢ene v posameznih
drzavah (npr. < 10 cm), ki lezi nad organskimi ali mineralnimi tlemi — vklju¢uje odpadlo listje,
fermentizirane in humificirane plasti. Zive tanke korenine, ki jih empiri¢no ne moremo lo¢iti od
opada, obravnavamo kot opad (IPCC 2003).

Organska snov v tleh (SOM) vklju€uje organski ogljik v mineralnih in organskih tleh (vkljuéno s $oto)
do dolo¢ene globine, ki jo dolo¢i posamezna drZava in se jo uporablja v skladu s ¢asovno vrsto. Zive
drobne korenine (tanjSe od predlagane omejitve premera za nadzemno biomaso) so vkljuéene v
organsko snov v tleh, ¢e jih ni mogoce empiri¢no razlikovati (IPCC 2006).
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Predvidena dela za vzorcenje tal v letu 2012

Za vzor&enje tal se predvideva za izvedbo pedoloskih del na terenu vsaj dva vzorcevalca, ki bosta v
letu 2012 na vsakem od za vzorcenje tal izbranih traktih 4 x 4 km mreze:
- izbrala tri vzoréevalna mesta, od sredis¢a ploskve oddaljena 10 metrov (+1 m) v smereh jug
{J), severovzhod (SV), severozahod (SZ);
- izvedia vzoréenje mineralnega dela tal z valjasto sondo na vsakem od treh vzoréevalnih mest;
- dostavila v plasti¢ne vrecke nabrane in ustrezno oznacene talne vzorce v laboratorij
Gozdarskega instituta Slovenije in ustrezno izpolnjen obrazec s podatki o vzoréevalnih mestih
in talnih vzorcih.

Potrebna oprema za vzoréenje tal v letu 2012

Na terenu je za vzorcenje tal potrebno imeti:

- obrazec za vpis podatkov (Priloga 9);

- kompas, s katerim dolo¢imo smeri vzorevalnih mest;

- merilni trak ali vrvico za izmero 10-metrske oddaljenosti vzor¢evalnih;

- pedolosko sondo ter meter za izmero globin tal;

- plasti¢en pladenj za nabiranje vzorcev ter plasticne vrecke (3 in 5-kilogramske)

- jeklena cevasta sonda (dolZine 80 cm, premera 7 cm) za odvzem vzorcev mineralnega dela tal,
rocaj za izvlek ter glava sonde, po kateri se tolCe z batom;

- lesen bat za zabijanje cevaste sonde v tla

- krpa za cisc¢enje sonde,

- flomastre za oznacevanje globin 10 cm in 40 cm na valjasti sondi;

- pisala in obrazec za vpis podatkov o datumu vzorenja, o ploskvi, o vzorCevalnih mestih in o
odvzetih talnih vzorcih;

- etikete za vpis podatkov o datumu vzorcenja, o ploskvi, o vzoréevalnih mestih in o odvzetih
talnih vzorcih;

- mreZaste vrece za prenos vreck s talnimi vzoreci.

V prilogi 9 je predstavljen Snemalni list za vzoréenje tal na negozdnih rababh tal.

1.2.4 Meritve na terenu

Popis drevnine na negozdnih rabah tal so izvedle stiri terenske ekipe GIS-a. Terenski popis je potekal
jeseni 2012 in je bil zaklju¢en 22. decembra 2012. Za laZjo orientacijo na terenu smo za vsako ploskev
pripravili podroben zemljevid lokacije z ozna¢eno GPS lokacijo sredis¢a ploskve in popisne liste.
Orientacija na terenu je potekala s pomocjo GPS naprave in atlasa Slovenije. V primeru, da je bila v
blizini ploskve kaksna hiSa smo pred terenskim delom svoje pocetje pojasnili stanovalcem.
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1.3  Vnos meritev in priprava racunalniske aplikacije za izra€une zalog ogljika

Mitja Skudnik, mag. Spela Planiniek

1.3.1 Vnos meritev gozdne inventure in logi¢na kontrola vnesenih podatkov

Septembra 2012 smo vzpostavili obSirno podatkovno bazo, v katero se je vna3alo vse podatke
ploskev, ki so bile v gozdu (opis dostopa do ploskve, splodni podatki o ploskvi, dendrometrijski
podatki, popis odmrle drevesne biomase in popis tankega Zivega drevja). Povezava med posameznimi
bazami je vedno zaporedna Stevilka ploskve (ZST). Pri splosnih podatkih za ploskev ter podatkih za
drevje so bili iz baze za |. 2007 podatki avtomatsko preneseni Zze na popisne liste pred terenskim
popisom in v novo bazo 2012 (npr. pri drevju: zaporedna Stevilka drevesa, drevesna vrsta, azimut,
razdalja, obseg iz leta 2007). Dne 9. 11. 2012 (po zaklju¢ku uradnega zaklju¢ka popisa dne 15. 10.
2012) so bili v vlozis¢u GIS zbrani vsi popisni listi, vneseni so bili podatki za 90 % popisnih listov. Dne
28. 11. 2012 je bil vnos podatkov zaklju¢en. V novembru in decembru 2012 je potekalo urejanje
podatkovne baze o dostopih do vseh ploskev MGGE 2012. Dostopi so se v velini primerov izbolj3ali
(boljsa kakovost slik, opti¢no shranjenih dokumentov, besedil), ponekod pa dostopov kljub pozivom

se vedno nimamo.

Z zeljo po usklajenem preverjanju konsistentnosti zbirk podatkov MGGE 2012, smo decembra 2012
zaceli sestavljati dokument z zbranimi logi¢nimi kontrolami podatkov. Logi¢ne kontrole so nanizane
po vsebinskih sklopih kot poteka snemanje podatkov na terenu in jih tako sledimo tudi pri
preverjanju zbirk podatkov. Vsebinsko je delo loeno na:

- PRVO (rutinsko) preverjanje, ali je popisana vrednost (koda, merska enota, oblika zapisa) v
skladu s predpisanimi nizom kod oz. moZnim intervalom vrednosti (min, max) v priro¢niku za MGGE
2012,

- DRUGO (vsebinsko) preverjanje s pomo¢jo logi¢nih zank med »odvisnimi znaki« (npr. koda
drevesa in obseg drevesa). Te temeljijo na nadelu: ¢e nek znak zavzame doloéeno vrednost oz.
vrednosti z dolo¢enega intervala, mora tudi »odvisni« znak zavzeti dolo¢ene vrednosti.

V decembru 2012 se je izvedel del prvega preverjanja podatkov za sklopa opis dostopa do ploskve in
splosni podatki o ploskvi.

Pri preverjanju zbirke podatkov je treba imeti na razpolago najnovejsi priro¢nik s kodami znakov, ki
so veljale za popis ter popisne liste. Napake lahko nastanejo pri terenskem popisu ali pri vnosu
podatkov v racunalnisko bazo. Predvsem na podlagi podatkov na popisnem listu je mogoce
opredeliti, kje je do napake prislo. Ob morebitni ugotovljeni napaki postopamo po dogovorjenih
navodilih tj. se napaka v bazi oz. na popisnem listu popravi. Vsako popravek se zapiSe v poseben
dokument. To nam omogoca kasnejSe sledenje popravkom.

1.3.2 Vnos meritev inventure na negozdnih rabah tal in logi¢na kontrola vnesenih podatkov

Terenski vnosni obrazci za vseh 378 ploskev so bili pregledani in urejeni. Za vnos meritev (digitalni
format) so bili konec decembra pripravljeni vnosni dokumenti. Vnos bo zacel potekati predvidoma v
mesecu februarju.
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1.3.3 Priprava ra¢unalniSke aplikacije za izracune zalog ogljika

V skladu z dogovorom z naro¢nikom, se je vecji del aktivnosti prenesel v leto 2013. Konec leta 2012
se je oblikovala delovna skupina pod vodstvom doc. dr. Davida Hladnika.

1.3.4 Obdelava podatkov in interpretacija izracunov {preneseno v 2013)

V skladu z dogovorom z naro¢nikom, se je ta aktivnost prenesla v leto 2013.

1.4 Viri

KOVAC, Marko, BATIC, Franc, JAPELJ, AnZe, KUSAR, Gal, POLANSEK, Barbara, SKUDNIK, Mitja, KRMA,
Peter, PLANINSEK, Spela, KASTELEC, Damijana. Popis poskodovanosti gozdov in gozdnih

ekosistemov : priro¢nik za terensko snemanje podatkov. Ljubljana: Gozdarski institut Slovenije, 2007.
73 str., ilustr. [COBISS.SI-ID 2946214]

KOVAC, Marko, BATIC, Franc, KUSAR, Gal, JAPELJ, Anze, SKUDNIK, Mitja, PLANINSEK, Spela.
Monitoring gozdov in gozdnih ekosistemov : prirocnik za terensko snemanje podatkov. Ljubljana:
Gozdarski institut Slovenije, 2009. 11, 38 stolp., ilustr. ISBN 978-961-6425-43-8. [COBISS.SI-

ID 245158400]

PLANINSEK, Spela, SKUDNIK, Mitja, KUSAR, Gal, ZLOGAR, Jure, KOVAC, Marko. Okularno ocenjevanje
stanja kroSenj za nivo Il : priroCnik za terensko snemanje podatkov. Ljubljana: Gozdarski institut

Slovenije, 2009. 23 str., ilustr. [COBISS.SI-ID 2463398]

PLANINSEK, Spela. Popis gozdov in gozdnih ekosistemov za leto 2012. Gozd. vestn., 2012, letn. 70, §t.
10, str. 467-468, ilustr. [COBISS.SI-ID 3524774]

Tomppo E., Gschwantner T., Lawrence M., McRoberts R.E. 2010. National Forest Inventories:
Pathways for Common Reporting. Heidelberg, Dordrecht, London, New York, Springer: 612 str.

URBANCIC, Mihej, SIMONCIC, PrimoZ, PRUS, TomaZ, KUTNAR, Lado. 2005. Atlas gozdnih tal Slovenije.
Ljubljana: Zveza gozdarskih drustev Slovenije: Gozdarski vestnik: Gozdarski institut Slovenije, 100 str.
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Zakljucno porocilo

Naloga 2:
2 Zaloge ogljika in njihove spremembe v tleh in opadu

dr. Milan Kobal, dr. Primoz Simon¢i¢, Daniel Zlindra

Obdelava rezultatov analiz ogljika v talnih vzorcih mreze 8x8 km: Izraun zaloge (organskega) ogljika v
gozdnih tleh na ravni Slovenije iz podatkov 8 x 8 km mreze

V izraun zaloge ogljika v gozdnih tleh so vkljueni podatki za 145 KPP ploskev 8 x 8 km mreZe
(podatkovna baza LGE GIS, n = 147), za dve tocki (z oznako 3545 ter 7005) ni na voljo podatkov. V
analizo niso bili vkljuéeni podatki 16 x 16 km mreze (n = 45) (Slika 10). Vzorci so bili vzoréeni v I.
2007, analize ogljika in ostalih nujno potrebnih parametrov, pa so bili zaradi pomanjkanja namenskih
sredstev postopoma izvedeni do vklju¢no |. 2011. Podroben opis celotnega postopka je opisan v
porocilu GIS za . 2011 (ZIZEK, L. s sod. 2012. lzvajanje aktivnosti v povezavi z ocenami ponorov
toplogrednih plinov za podrocje »Raba tal, spremembe rabe tal in gozdarstvo« (LULUCF) Kon¢no
porocilo), in sicer v prilogi »Vzorenje tal na 8 x 8 kilometrski mreZi velikoprostorskega popisa
poskodovanosti gozdov in gozdnih ekosistemov v |. 2007« ter prilogi »Zaloge ogljika v opadu in
mineralnem delu tal — zalogovnika »Litter« in »Organic Carbon in Mineral Soils« s ploskev 8 x 8 km
mreZe Slovenije«.

* mreZa 8x8 km
® mreza 16x16 km

® 0 O o © o * o * o

Slika 10: Vzoréne mreZe na ravni Slovenije.

Na 85 ploskvah je bilo odvzetih vseh 12 vzorcev tal (3 x O, Os,, Mg ter Myg), na 16 ploskvah je bilo
odvzetih 11 vzorcev, ter na 17 ploskvah 10 (Slika 11). Skupno je bilo odvzetih 1562 vzorcev gozdnih
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tal. Koncentracija organskega ogljika (C_org) se v analiziranih vzorcih giblje med 0.21 % ter 55.2 %
(Slika 3), masa vzorca suhih tal pri 105°C (Tla_105) med 0.008 kg in 3.6795 kg, delez skeleta
(Skel_proc) dosega vrednosti do 54,6 %, prav tako delez skeleta in korenina skupaj (Proc) dosega
vrednost do 54,6 % (Slika 11).

C_org Tla_105 Skel proc Proc

Min. : 0.2156 Min. :0.000887 Min. : 0.000 Min. 0.000
1st Qu.: 3.1809 1st Qu.:0.041702 1st Qu.: 0.000 1st Qu.: 0.000
Median :13.2C80 Median :0.206251 Median : 0.000 Median : 0.000
Mean :20.8350 Mean :0.345441 Mean 3.038 Mean : 3.104
3rd Qu.:41.2491 3rd Qu.:0.459298 3rd Qu.: 2.598 3rd Qu.: 2.727
Max. :55.2143 Max. 3.679471 Max. :54.567 Max. :54.567
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Stevilo odvzetih vzorcev na pioskev

Slika 11: Stevilo odvzetih vzorcev tal na ploskev.

REZULTATI
Podane se povprecne vrednosti (aritmeti¢na sredina) ter 95 % interval zaupanja.

Povprecna zaloga ogljika v O, horizontu (n = 143) je 1.44 £ 0.15 t/ha.

e Povprecna zaloga ogljika v Og, horizontu (n = 145) je 8.85 + 1.42 t/ha.

e Povprecna zaloga ogljika v O, + Og, horizontu (n = 143) je 10.41 + 1.50 t/ha.

e Povprecéna zaloga organskega ogljika v plasti My, (n = 141) je 35.25 + 2.06 t/ha.

e Povpredna zaloga organskega ogljika v plasti My horizontu (n = 136) je 68.32 + 6.22 t/ha.

e Povprecna zaloga ogljika v globini do 40 cm (n = 136) je 103.31 + 7.90 t/ha.
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2.2 Rezultati analize zaloge ogljika v gozdnih tleh

2.2.1
1995/96

Za analizo spremembe koli¢ine Corg v opadu med leti 1996 in 2006 je bilo vkljuenih 18 lokacij.
Povpre¢na (povpredje + sd) vsebnost koli¢ine Corg leta 1996 je 14.47 + 11.28 tC/ha, leta 2006 pa
18.43 + 17.14 tC/ha. Povprecna letna sprememba je 0.40 + 1.28 tC/ha in je statisticno neznacilna (p =

0.2054).

Za analizo spremembe koli¢ine Corg v mineralnem delu tal do globine 20 cm med leti 1996 in 2006 je
bilo vkljuenih 6 lokacij. Povprecna (povprecje * sd) vsebnost koli¢ine Corg leta 1996 je 12.16 + 7.33
tC/ha, leta 2006 pa 7.28 + 3.23 tC/ha. Povprecna letna sprememba je -0.49 + 0.47 tC/ha in je

statisti¢no neznacilna (p = 0.0520).
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Slika 12: Analiza spremembe ogljika v opadu in mineralnem delu tal.

2.2.2 Analiza vzorcev s trajnih objektov (vzorcenje izvedeno okt. in nov. 2011): Podatki

hektarskih ploskev za ogljik v gozdnih tleh za 1993/94 in 2012

Za analizo spremembe koli¢ine Corg v opadu med leti 1993/1994 in 2011 je bilo vkljucenih 6 lokacij.
Povprecna (povorecje + sd) vsebnost koliine Corg leta 1993/1994 je 28.83 + 11.88 tC/ha, leta 2011
pa 20.43 + 17.50 tC/ha. Povprecna letna sprememba je -0.48 + 1.98 tC/ha in je statisticno neznacilna

(p = 0.3650).
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Za analizo spremembe koli¢ine Corg v mineralnem delu tal do globine 20 cm med leti 1993/1994 in
2011 je bilo vkljugenih 6 lokacij. Povpre¢na (povpredje * sd) vsebnost koli¢ine Corg leta 1993/1994 je
82.67 + 19.56 tC/ha, leta 2011 pa 70.20 + 17.36 tC/ha. Povprecna letna sprememba je -0.74 + 1.77

tC/ha in je statisti¢no neznacilna (p = 0.3658).
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Slika 13: Analiza spremembe ogljika v opadu in mineralnem delu tal

Rezultati analize zaloge ogljika v gozdnih tleh (na 6 stalnih objektih)

Analiza vzorcev s trajnih objektov (vzorcenje izvedeno okt. in nov. 2011)

Za potrebe analize zaloge ogljika v gozdnih tleh smo v oktobru 2011 obiskali 6 stalnih vzor¢nih

ploskev GIS in vzorcili tla po enakih protokolih kot je bilo to opravljeno Ze leta 1993/94. Vzorcenje je
potekalo po genetskih horizontih (organska plast) in vnaprej dolocenih globinah (mineralna plast). Te
globine so bile: 0 do 10 cm, 10 do 20 cm, 20 do 40 cm, 40 do 60 cm in 60 do 80 cm. Na Stirih ploskvah
je potekalo vzorcenje do globine 60 cm, na dveh pa do 40 cm oziroma do 80 cm. Ploskve, datumi
vzorcenja, Stevilo vzorcev in tipi vzorcev so navedeni v Tabeli 6.
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Tabela 6: Vzor¢enje na stalnih vzor¢nih ploskvah Gozdarskega instituta Slovenije.

Ploskev Datum ponovnega : Stevilo vzorcev ~ Globina
vzorcenja
Prednji Vrh (bukev) 13.10. 2011 28 60 cm
Prednji Vrh (smreka) 13.10. 2011 30 60 cm
Polom 14.10. 2011 63 60 cm
Krakovski gozd 17.10. 2011 30 60 cm
Osankarica-Pohorje 18.10. 2011 26 40 cm
Cigonca 18.10. 2011 93 80 cm

Za potrebe dolocitve zaloge ogljika v tleh je bilo potrebno izvesti naslednje fizikalno-kemijske analize:
masa svezega vzorca, vsebnost vode v svezem vzorcu, masa skeleta, masa korenin, masa zracno-
suhega vzorca, vsebnost vode v zra¢no suhem vzorcu, pH vrednost v suspenziji z 0,01 M CaCl,,
vsebnost skupnega ogljika (C), vsebnost mineralnega ogljika (v karbonatni obliki — CaCOs). Vse
fizikalno-kemijske analize so bile izvedene v Laboratoriju za gozdno ekologijo Gozdarskega instituta
Slovenije v ¢asu od novembra 2011 do avgusta 2012. Vsega skupaj je bilo v LGE analiziranih 270
vzorcev, ki so bili vzoréeni v letu 2011. Poleg tega smo ponovili analize vzorcev iz leta 1993/94, saj
vzorce hranimo v arhivu vzorcev. Prav tako smo imeli shranjene tudi vrednosti analiz iz let 1993 in
1994. Tako smo lahko na podlagi na novo izmerjenih vrednosti dolocili tudi odvisnost rezultata od
merilnega inStrumenta. Namre¢, od leta 1994 do danes so se v LGE zamenijali vsi indtrumenti, s
katerimi so bile opravljene prej nastete analize.
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2.2.3 Podatki modela YASOOO07 za ogljik v gozdnih tleh — raziskovalni objekt Brdo

Podatki modela YASOOO07 za ogljik v gozdnih tleh — raziskovaini objekt brdo
Uvod

Gozdovi, ki prekrivajo 61,1 % * 0,7 % povrsine celotne Slovenije (Hladnik in Zizek, 2012), lahko
delujejo kot vir ali ponor organskega ogljika Corg (Liski s sod., 2006). Pomen gozdov kot skladi3Ca
(ponora) organskega ogljika je priznan / prepoznan v Okvirni konvenciji Zdruzenih narodov (ZN) o
spremembi podnebja (UNFCCC) ter v Kjotskem protokolu .

Gozdna tla se kot zbiralnik C, v nacionalnih porocilih pojavijo v poglavju o zalogah C,, v opadu in
poglavju o zalogah C,; mineralnem delu tal. Koli¢ina skladi$¢enega Cog v gozdnih tleh je prim,erljiva s
koli€ino C,q, vezanega v biomasi (Perruchoud et al., 2000). Kljub pomenu oz vlogi, ki jo gozdna tla
imajo v samem Kjotskem protokolu, je tezava zaradi pomanjkanja enotne metodologije spremljanja
sprememb neZive organske snovi v tleh (Liski s sod., 2006). Tudi v nacionalnih popisih gozdov se
sprememb ogljika v gozdnih tleh obitajno ne meri (Tomppo s sod., 2010). Dodatno teZavo pri
vrednotenju sprememb koli¢ine C, v gozdnih tleh predstavlja prostorska variabilnost gozdnih
rastid¢, saj so pricakovane Casovne spremembe manjSe od prostorske variabilnosti zaloge Co, Vv
gozdovih (Liski 1995; Liski s sod., 1998; ICP Forests, EP Soil, Tuomi s sod., 2011). Alternativo resitev
predstavljajo modeli, ki se pogosto uporabljajo za oceno zaloge C,, v gozdnih tleh in njihove
spremembe (Peltoniemi s sod., 2006; Peltoniemi s sod., 2007; Makipda s sod., 2008).

Obstaja veéje Stevilo dinami¢nih modelov krozenja C,, v tleh, ki se uporabljajo v okviru spremljanja
sprememb Cg, npr. CENTURY (Parton s sod., 1987), RothC (Coleman in Jenkinson, 1996); SOILN
(Eckersten in Beier, 1998); ROMUL (Chertov s sod., 2001), Yasso oziroma novejsa razliCica Yasso07
(Liski s sod., 2005; Tuomi s sod., 2009) ter ANAFORE (Deckmyn s sod., 2008). Modeli se med seboj
razlikujejo v kompleksnosti in koli¢ini vhodnih podatkov (Peltoniemi et al., 2007). Tako veljata
YassoO7 in RothC za preprosta modela, medtem ko predstavlja npr. ROMUL bolj zapleten model
krozenja C, v gozdnih tleh z vecjim Stevilom zahtevanih vhodnih podatkov.

Namen prispevka je na ploskvi "Brdo", ki je vkljuena v mreZo intenzivnega spremljanja stanja gozdov
v Sloveniji od leta 2003 (GIS 2011; http://www.gozdis.si/fileadmin/user upload/publikacije/
zgibankemonitoring/Zgibanka%20Monitoring%20gozdov.pdf), poskusno pognati model Yasso07 in
primerjati ocene sprememb koli¢ine organske snovi v tleh glede na razlitne spremembe temperature
zraka ter koli¢ine padavin v prihodnosti.

Materiali in metode

Ploskev Brdo

Ploskev Brdo je ena od desetih ploskev intenzivnega spremljanja stanja gozdov v Sloveniji (raven Il) in
se nahaja znotraj posestva Brdo pri Kranju (http://www.brdo.si/). Osnovana je bila leta 2003 na
povrsini 1 ha. Osrednji del ploskev, kjer potekajo intenzivnejse meritve (glej Porocilo projektne
naloge...,, 2011) meri 50 x 50 m. Mati¢na podlaga je prodni zasip, tla so distri¢na rjava. Na ploskvi je
prisoten drugotni kisloljubni gozd rdefega bora (Pinus sylvestris) z borovnico (Vaccinio myrtilli -
Pinetum); tekom stoletij je bil namre¢ domnevno prvotni gozd gradna in belega gabra z borovnico
degradiran zaradi stalnega steljarjenja, pretiranega odpiranja gozdnih sestojev in izsekavanja
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listavcev. V moéno spremenjenih razmerah se je deleZ listavcev zmanjSeval, danes na ploskvi
prevladuje rde¢i bora, graden, pravi kostanja in smreka so prisotni le posami¢. Povprefna starost
dreves na ploskvi je okoli 120 let.

Model Yasso 07

Model Yasso07 je model kroZenje organske snovi v gozdnih tleh (Tuomi et al. 2009, 2011) in je

nadgrajena razli¢ica predhodnega modela Yasso (Liski et al. 2005), saj je bil razvit na vecjem 3tevilu

vhodnih podatkov ter deluje z uporabo bolj naprednih matemati¢nih metod (Tuomi et al. 2008).

Model Yasso07 temelji na Stirih predpostavkah razgradnje organske snovi (Tuomi et al. 2009, 2011) in

sicer:

1. ne-lesni opad sestavljajo stiri skupine snovi (AWEN spojine): spojine topne v nepolarnih topilih,
etanolu ali diklorometanu (oznacujemo z E), vodotopne snovi (oznaCujemo z W), snovi, ki
hidrolizirajo v kislinah (oznacujemo z A} ter nevodotopne snovi, ki ne hidrolizirajo (oznacujemo z
N). Vsaka skupina ima svojo stopnjo / hitrost izgube mase (ang.: mass loss rate) neodvisno od
izvora opada. Te skupine spojin imenujemo labilne skupine.

2. stopnja izgube mase posamezne skupine spojin je odvisna od klimatskih razmer, ki jih lahko
enostavno opisemo s podatki o temperaturi zraka in podatki o padavinah.

3. razgradnja posameznih skupin spojin povzrodi izgubo mase iz sistema in iz snovnih tokov med
posameznimi skupinami spojin. lzguba mase omenjenih Stirih skupin spojin rezultira v tvorbi na
razgradnjo bolj odpornega humusa (H).

4. razgradnja lesa / lesnatih ostankov je pocasnejsa kot razgradnja ne-lesnega opada in je odvisna
od velikosti lesnatih delov.

z [ =

v Y 4

HUMUS b

Slika 14: Shema modela Yasso07. KroZenje ogljika med AWEN spojinami in humusom. Pikaste pusice
pomenijo majhne tokove (priblizno 0,5 %), ¢rtkane statisticno neznacilne tokove.

Ker je izhod modela Yasso07 skupna koli¢ina organskega ogljika do globine 1 m, vkljuéno z ogljikom v

odmrlem lesu, v pod-horizontih Ol, Of in Oh ter organski snovi v mineralnem delu tal, rezultati
modela niso primerni za loevanje na zalogo v mrtvem lesu, opadu ter organski snovi v tleh.
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Priprava vhodnih podatkov za Yasso07

Za zagon modela Yasso07 potrebujemo podatke o koli¢ini in kakovosti vnosov organske snovi v tla,
podatke o temperaturi in padavinah ter podatke o zacetki koliini Co,g v tleh.

Podatki o vnosu organske snovi v tla

Predpostavili smo, da lahko na ploskvi Brdo organska snov prihaja v tla iz Sestih razli¢nih virov:

° ne-lesni opad nad zemljo, npr. odpadlo listje oz. odpadle iglice;
° lesni opad nad zemljo manjsih dimenzij, npr. veje in vejice;

. lesni opad nad zemljo vecjih dimenzij, npr. debla podrtih dreves
® ne-lesni opad pod zemljo, npr. drobne korenine;

° lesni opad pod zemljo manjsih dimenzij, npr. korenine;

. lesni opad pod zemljo vecjih dimenzij, npr. panji;

Ker za ploskev Brdo podatkov o vnosu organske snovi v tla nimamo, smo vnose prevzeli iz literature
oz. smo jih izra¢unali podobno kot v primerljivih porocilih (Finish GHG report). Najprej smo s pomogjo
ekspanzijskih faktorjev za rdeci bor (Lehtonen s sod., 2004) na podlagi volumna posameznega
drevesa izracunali koli¢ino suhe snovi za posamezne dele posameznega drevesa ter jih na koncu
preradunali na povrs$ino 1 ha (v t/ha). Koli¢ino drobnih korenine smo povzeli po Makkonen in
Helmisaari (2001). Nato smo iz literaturnih podatkov (Finish GHG report) prevzeli delez posameznega
dela drevesa, ki vsako leto odmre oz. postane vir organske snovi v tla (opad,..s) in sicer na podlagi
koli¢ine taistega vira (W) ter letno produkcijo opada (r;) po enacbi opad,n,; = r; x W;. Delez Cy v
posameznem delu drevesa smo povzeli po Jenssens s sod. (1998). Posamezni podatki so predstavljeni
v Tabela 7.

Tabela 7: Podatki o suhi masi (t/ha), letni produkciji opada r; ter vnosu v tla (t/ha/leto oz tC/ha/leto)
za posamezne dele drevesa.

Debla | Listje | Veje | Odmrle veje | Panji | Debele korenine | Korenine k:::i::
Suha masa [t/ha] 73.20 | 26.48 | 23.94 4.78 | 9.86 8.22 17.15 0.86
r; 0.00| 0.25| 0.02 0.50 | 0.02 0.02 0.02 0.85
Vnos v tla [t/ha/leto] 0.00| 6.49| 0.48 2.39| 0.20 0.15 0.32 0.00
Koncentracija Cyg [%] 489 | 48.2| 51.6 51.6| 48.9 49.4 52.6 55.4
Vnos v tla [tC/ha/leto] 0.00| 3.13| 0.25 1.23 | 0.04 0.10 0.08 0.47
Vhod za Yasso07[tC/ha/leto] | 0.00 | 3.13 1.48| 0.10 0.24 0.47

Za lesni opad je v model Yasso07 potrebno podati tudi povprecno velikost in sicer premer. Za veje
smo predpostavili, da znasa premer 2 cm; isti premer smo predpostavili tudi za korenine. Za panje
smo prevzeli, da je povprecni premer 10 cm. AWEN spojine smo povzeli iz literature za rdeci bor.
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Klimatski podatki

Za zagon model Yasso07 potrebuje podatke o povprecni mesecni oz. letni temperaturi zraka,
povpreéni amplitudi temperature (povpre¢na polovica razlike med najtoplejdim in najhladnejsim
mesecem v letu) ter povpreéni meseéni oz. letni koli¢ini padavin. Klimatske podatke smo pridobili iz
spletne strani ARSO (http://meteo.arso.gov.si) in sicer za letali$¢e Brnik za obdobje 1996 - 2011, ki se
nahaja v neposredni bliZini ploskev Brdo. Povpre¢na letna koli¢ina padavin znasa 1324,9 mm,
povpretna letna temperatura je 9,3 °C, povpretna amplituda temperature pa je 11,3 °C. Povprecne
mesecne vrednosti so prikazane v Tabela 8.

Tabela 8: Podatki o povpreéni mese¢ni temperaturi zraka in koli¢inah padavin za vremensko postajo
Brnik za obdobje 1996 — 2011.

Mesec Jan Feb| Mar Apr Maj Jun Jul Avg Sep Okt| Nov Dec| Leto

-

[oec']“perat”ra 115| 024| 4s59| 93a| 1466 17.92] 19.70| 19.22| 14.44| 964 431 -052| 9.37
. 1326.2

Padavine [mm] | 60.24| 63.03| 8390 96.25| 96.67|136.81| 126.55| 135.12| 138.82| 14144/ 147.79| 102.52|

Spremembe koliine padavin in temperature zraka tekom 21. stoletja smo povzeli po projekcijah
sprememb koli¢ine padavin ter povpre¢ne temperature zraka, ki jih je za slovenijo izdelal Bergant
(2003), in so Ze bili uporabljeni v gozdarstvu na primeru pri¢akovane prerazporeditve tipov vegetacije
(Kutnar s sod., 2009). Njegovi izraduni kaZejo predvsem izrazitejsi dvig temperature zraka v topli
polovici leta v primerjavi s hladno polovico leta ter zmanjsanje koli¢ine padavin v topli polovici leta in
porast koli¢ine padavin v hladni polovici leta. Tekom 21. stoletja kaze na najbolj intenzivno ogrevanje
poleti (junij — avgust; med 3,5 °C in 8 °C), temu pa sledijo zime (december — februar; med 3,5 °C in
7,5 °C), pomladi (marec — maj; med 2,5 °C in 6 °C) in jeseni (september — november; med 2,5 °C in
5 °C). Vsa odstopanja so izratunana glede na obdobje 1961-1990. V koli¢ini padavin ni ugotovil
izrazitih sprememb spomladi in jeseni, medtem ko v zimskih mesecih (december — februar) kaze na
porast koli¢ine padavin (med 0 % do 30 %), poleti pa na zmanjSanje (med -20 % in 0 %).

Za simulacijo sprememb koli¢ine organske snovi v tleh v prihodnosti smo oblikovali 3tiri scenarije, na

podiagi intervalnih vrednosti za posamezno podnebno spremenljivko:

e Scenarij A temelji na minimalnem dvigu temperature ter maksimalnem zmanjsanju koli¢ine
padavin;

e Scenarij B temelji na minimalnem dvigu temperature ter maksimalnem povecanju koli¢ine
padavin;

e Scenarij C temelji na maksimalnem dvigu temperature ter maksimalnem zmanjsanju koli¢ine
padavin;

e Scenarij D temelji na maksimalnem dvigih temperature ter maksimalnem povecanju koli¢ine
padavin;

Klimatske podatke smo tekom 21. stoletja interpolirali in sicer po linearni zvezi tako, da npr.
temperatura spomladi po scenariju C v stotih letih naraste za 6.0 °C.
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Tabela 9: Spremembe koli¢ine padavin in temperature zraka tekom 21. stoletja glede na razli¢ne
podnebne scenarije.

Letni ¢as Pomlad Poletje Jesen Zima

Spremenljivka | Temp. Pada. Temp. Pada. Temp. Pada. Temp. Pada.
Scenarija A +2.5°C +0% +3.5°C -20% +2.5°C +0% +3.5°C +0%
Scenarija B +2.5°C +0% +3.5°C +0% +2.5°C +0% +3.5°C +30%
Scenarija C +6.0°C +0% +8.0°C -20% +5.0°C +0% +7.5°C t0%
Scenarija D +6.0°C +0% +8.0°C +0% +5.0°C +0% +7.5°C +30%

Zacetna kolicina C,, v tleh

Za leto 2003 smo koli¢ino C, v tleh na ploskvi Brdo izmerili v sklopu pedoloskih preudevanj
intenzivnega spremljanja stanja gozdov v Sloveniji in znasa 17.7 £ 3.1 tC/ha za organski del tal ter
70.6 £ 15.5 tC/ha za mineralni del tal, skupaj torej 88.6 + 18.5 tC/ha. Dodatno smo izracunali
uravnotezeno kolig¢ino C,, v tleh za posamezne frakcije C, tudi z uporabo modela Yasso07 in sicer

vrednosti so obicajno doseZe po 10.000 letih.

- glede na konstantni vnos opada ter povprecnih vrednosti klimatskih parametrov. Ravnoteine

Z modelom smo izracunali spremembo C,; v tleh za ploskev Brdo. Podane se skupne vrednosti za
opad in organski del tal, do globine 1 m. Na podlagi rezultatov modela sklepamo, da je v 27 letih
(stanje januar 1986 — december 2012) koli¢ina C,,; narastla iz 89.09 + 2.33 tC/ha na 95.03 + 1.13
tC/ha, povprecno 0.22 £ 0.05 tC/ha letno.
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Slika 15: Sprememba zaloge C,, v tleh v obdobju 1986 — 2012, izratunana z modelom Yasso07 ob
upostevanju ocenjenega vnosa opada na ploskvi Brdo ter na podlagi klimatskih podatkov glavne
meteoroloske postaje Brnik. Rdeca toCka oznaluje izmerjeno stanje na terenu leta 2003.
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REZULTATI
Zaletna ZALOGA C,; v tleh ter njeno spreminjanje ob nespremenjeni klimi

Izratunana zaloga C, v tleh z uporabo modela Yasso07 za leto 2012 zna3a 95.03 + 1.13 tC/ha. Na
sliki 3 je prikazano gibanje C, v tleh do globine 1 m ob upostevanju enake temperature in enake
koli¢ine padavin kot zna$a letno povprecje za obdobje 1.1.1986 — 31.12.2012 (Preglednica 2). Zaloga
Corg V tleh najprej rahlo pade, potem naraste na najvecjo vrednost (97.23 tC/ha leta 2046) in nato
konstantno pada (92.44 tC/ha leta 2112).
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Slika 16: Sprememba zaloge C,; v tleh v €asu na ploskvi Brdo ob nespremenjeni klimi.

SPREMINAJNJE ZALOGE Corg v tleh glede na razliéne spremembe podnebnih scenarijev

Ce upostevamo scenarije podnebnih sprememb za Slovenijo lahko glede na napovedi modela
Yasso07 opazimo, da se bo zaloga C,; v tleh na ploskvi Brdo v prihodnosti zmanj3evala (Slika 4).
Najvelje zmanjsanje je pri¢akovati v primeru spremembe temperature in koli¢ine padavin po
scenariju D, ki predvideva maksimalno povedanje temperature v celotnem letu ter povecanje koli¢ine
padavin v zimskem ¢asu (glej preglednico 3). Sledi zmanj3anje zaloga C, Vv tleh, ki je predvideno po
scenariju C — maksimalno povecanje temperature v celotnem letu ter zmanjSanje koli¢ine padavin v
poletnih mesecih. NajmanjSe zmanj$anje zaloge C, v tleh na ploskvi Brdo, in sicer iz 96.46 tC/ha na
87.51 tC/ha v stotih letih, je predvideno v primeru uresnititve napovedi scenarija A, kjer je
pricakovan dvig temperatur minimalen, poleti pa zmanjsanje padavin za 20 %.

36




(8 &8 @3 3% (® 3 €32 £33 03 3 €3 0@ 0B 32 B '8 0 €8 €8 0B K1

100 100 |
= 90 - ———. 5 %0
< p T
= 80 = 801 '
3 w0 |
60 " T T T T T T 60 T T T T T T T T
2012 2032 2052 2072 2092 2112 2012 2032 2052 2072 2092 2112
Leto Leto
100 100 1
5 0 i
Z 80 =
3 1
Q 70 O 70 T
60 1 60

2012

2032

2052

Leto

2072

2052

2072

Leo

Slika 17: Sprememba zaloge C,; v tleh v ¢asu na ploskvi Brdo glede na razlicne podnebne scenarije.

2.3 Dolocitev zalog ogljika v tleh za negozdne rabe tal — laboratorijske analize (deloma
preneseno v 2013)

Za doloditev zalcg ogljika v tleh negozdne rabe je bilo dolo¢enih in predvidenih 61 tock s skupaj 366
vzorci (vsako ploskev smo razdelili na 3 podploskve s po dvema vzorcema: eden globine 0 - 10 cm,
drugi od 10 do 40 cm). V jeseni 2012 je bilo v resnici na 60 to¢kah negozdnih povrsin skupaj odvzeto
345 vzorcev. Razlika je nastala zaradi same globine gozdnih tal, saj na nekaterih tockah tla niso bila
povsod globoka vsaj 40 cm.

Ko so bili vzorci prineseni na Gozdarski institut Slovenije, smo jih v Laboratoriju za gozdno ekologijo
(LGE) Gozdarskega instituta Slovenije obravnavali po predpisanih protokolih. Vsak vzorec je dobil
svojo evidencno Stevilko. Nato smo vzorce vsakega posebej stehtali, ga stresli na pladenj in mu
gravimetri¢no dolodili vsebnost vlage. Vzorci so se susili vsaj 7 dni na zraku. Ko so bili zraéno suhi,
smo izbrali korenine in vedji skelet, ter jih presejali skozi nekovinsko 2 mm sito. Ostanek na situ se je
dodal skeletu. Korenine smo posusili na 105 °C in jih stehtali. Skelet smo stehtali in mu z dodajanjem
znane koli¢ine vode dolocili prostornino. Presejane zra¢no suho vzorce smo pretresli v prahovke in
jim dolocili vsebnost vlage.

Naprej smo vzorcem dolocili pH vrednosti v suspenziji z 0,01 M CaCl,, nato skupni ogljik, mineralni
(karbonatni) ogliik in skupni dusik.

Zaradi teZav z aparatom za dolo¢anje skupnega ogljika [LECO CNS-2000, v okvari, ¢akamo na rezervni

del) smo do konca leta 2012 opravili v celoti predvidene analize samo na 92 vzorcih oz. vzorcih 15
vzorcenih ploskev.
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Vrednosti ogljika so bile izra¢unane iz podatkov o masi presejanih tal, povrsini, globini in Stevilu
odvzemov ter analizirane vrednosti vsebnosti organskega ogljika v vzorcu. 1z omenjenih podatkov
smo izratunali povpreéno vrednost vsebnosti ogljika na ploskev. Za globino od 0 do 10 cm se zaloga
ogljika giblje med 12,7 in 29,6 tonami na hektar, za globino od 10 do 40 cm pa je ta razpon vedji, saj
se vrednosti ogljika v tonah na hektar gibljejo od 22,3 do 76,6. Posamezne vrednosti so predstavljene
na Slika 18, kjer so ploskve nanizane urejeno po vsebnosti ogljika v plasti M40.
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Slika 18: Zaloga ogljika v plasti M10 in M40 po ploskvah s povpreénim standardnim odklonom analiz.

KONCNI REZULTATI

Podane so povpreéne vrednosti (aritmeti¢na sredina) ter 95 % interval zaupanja.

e Povpreéna zaloga organskega ogljika v plasti Mo (n = 45) je 19.78 £ 4.17 t/ha.

e Povpreéna zaloga organskega ogljika v plasti My, horizontu (n = 45) je 47.80 + 11.22 t/ha.
e Povpre&na zaloga organskega ogljika v globini do 40 cm (n = 45) je 67.58 + 7.90 t/ha.
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2.4  Vkijucitev rezultatov analiz zalog ogljika v gozdnih tleh in opadu v izraéune emisij

Izracuni in ocene analiz zalog ogljika za gozdna tla in opad v ¢asu so imeli razlicne rezultate glede na
uporabljeni pristop, metodologijo.

V primeru uporabe modela Yasso07 so bile ocenjene spremembe vsebnosti — zaloge Corg v gozdnih
tleh za ploskev Brdo pri Kranju. Podane se skupne vrednosti za opad in organski del tal, do globine 1
m. Na podlagi rezultatov modela sklepamo, da je v 27 letih (stanje januar 1986 — december 2012)
koli¢ina Corg narastla iz 89.09 + 2.33 tC/ha na 95.03 £ 1.13 tC/ha, povpreéno 0.22 + 0.05 tC/ha letno.
Drugi pristopi, npr. uporaba analiznih rezultatov za gozdna tla za vzorce trajnih objektov (vzoréenje
izvedeno okt. in nov. 2011 ter 1993/94) pa kaZe za vecino objektov na zmanjsevanje zalog ogljika v
gozdnih tleh. Glede na razli¢ne ocene sprememb zalog ogljika v tleh ta trenutek predlagamo, da se za
letoSnje porocilo uporabijo vrednosti, ki so bile uporabljene tudi v lasnkem porodéilu. Analize nasih in
tujih podatkov za tla bomo intenzivno preucevali tudi v naslednjih mesecih. Predvidevamo, da
ostajajo zaloge ogljika v gozdnih tleh v gozdovih s trajnostnim gospodarjenjem na podobni ravni, v
dolocenih obdobjih po ukrepih (se¢nja, nega...) se zmanjsajajo, nato pa zopet povelujejo.
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Zakljuéno porocilo

Naloga 3:

3 Priprava porocil NIR za l. 2012 in deloma za |l. 2013

Laura Zizek Kulovec, dr. Primoz Simon¢ic¢

3.1 Delovni obisk v Joint Research Center EU v Ispri v Italiji (7. in 8. maj 2012)

Na novembrski delavnici LULUCF v Bruslju, smo se z mednarodnima revizorjema dr. Giacomom
Grassijem in dr. Viorel Blujdeaom iz Joint Research Centra dogovorili, da ju lahko Laura Zizek Kulovec
spomladi 2012 obis¢e na delovnem obisku, kjer bi skupaj pregledali slovenske izraune toplogrednih
plinov in emisij zaradi rabe tal, spremembe rabe tal in gozdarstva.

Delovni obisk v Joint Research Centru v Italiji (Ispra) je potekal 7. in 8. maja 2012. Z mednarodnima
revizorjema dr. Grassijem in dr. Blujdeaom smo pregledali nase izracune emisij in ponorov. Najvel
pozornosti sta namenila matriki sprememb rab tal (land use change matrix), saj smo ugotovili, da je
tu najvedji vir napak.

Pri izraCunih maramo upoStevati 20-letno obdobje spremembe ene rabe tal v drugo. Tako se npr.
povrsina gozda, ki so jo v nekem letu spremenili v travnik, v kategoriji 'forestland converted to
grassland’ nahaja 20 let, nato se jo vodi pod kategorijo 'grassland remaining grassland'. Emisije, ki
nastanejo zaradi spremembe rabe tal — v nadzemni in podzemni biomasi, mrtvem letu in opadu, se
evidentirajo v istem letu. Emisije, ki nastanejo v tleh, pa so postopne in sicer vsako leto 1/20 emisij.
Opozorili so nas tudi na pomembnost virov podatkov, ki morajo biti pregledni, ¢imbolj konsistentni
skozi ¢as in predvsem, primerljivi med seboj. Pravtako je pomembno, da so vsi podatki, ki so vkljuceni
v izraCune, tudi v besedilu porocila opremljeni z navedbo vira.

3.2 lzdelava letnega porocila NIR 2012 (poglavji 7. LULUCF in 11. KP-LULUCF)

Poglavji 7. LULUCF in 11. KP-LULUCF za National Inventory Report 2012 sta bili oddani 6. aprila 2012.
V skladu z dogovorom z revizorjema EU iz Joint Research Centra, da skupaj pregledamo izracune,
veljih vsebinskih sprememb v primerjavi z NIR 2011 ni bilo. Izboljdani pa so bili izra¢uni emisij

toplogrednih plinov, nastalih zaradi gozdnih poZarov.

Priloga 10: National Inventory Report 2012, poglavji 7. LULUCF in 11. KP-LULUCF.
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3.3 Izboljsanje metodologije in aZuriranje podatkov glede povrsin rabe tal in sprememb rab tal

Glede na ugotovitve revizorjev v JRC, je bila nasa prednostna naloga lotiti se izboljSanja metodologije
in aZuriranja podatkov o povrsinah rab tal in njihovih spremembah.

Rezultati dela so predstavijeni v prilogi 11: IzboljSanje metodologije in aZuriranje podatkov glede
povrsin rabe tal in sprememb rab tal — rezultati.

3.4 Sodelovanje na delavnicah in strokovnih srecanjih v povezavi s porocanjem LULUCF.

Ekspertno sreéanje za porocanje LULUCF (Working Group 1), Bruselj, Belgija, 18. September2012
Working Group | — “Annual inventories” under the Climate Change Committee
Delavnice se je udeleZil Primoz Simoncic (GIS).

Na sretanju Working Group | — “Annual inventories” under the Climate Change Committee, Expert
Meeting on LULUCF Accounting, ki je potekalo 18. septembra v Bruslju (Albert Borschette
Conference Centre) so svoje poglede na problematiko porocanja predstavili Peter WEHRHEIM (Unit
Climate Finance and Deforestation, DG Climate Action, EC, v drugem delu sre¢anja), Asger OLESEN
(Policy Officer, EC), Giacomo GRASS! (Scientific Officer, JRC-EC), Paolo Carnivaro (Portugalsko
porocanje za cropland in grassland),Steen GYLDENKZRNE (Senior Researcher, University of Aarhus,
National Environmental Research Institute - Accounting for agricultural lands in Denmark).

Na sre€anju so bile odprte razprave glede teZav, ki nastanejo pri t.i. obveznem porocanju za traviséa
in obdelovalne povrsine. Najvel teZav je pri natanénem porocanju glede obdelave obdelovalnih
povrsin (v asu, intenziteta, spremljanje po lokacijah...), razli¢ni so bili tudi finanéni in strokovni vlozki
Portugalske in Danske v pripravo porocil. Predstavnik JRC je prediagal razlicne poenostavitve pri
porocanju, npr. uporabo naslednjih priporocil:

1) IPCC allows a cost-effective and flexible reporting,e.g.the majority of the C pools can be estimated
with tier 1. 2) MS do not start from zero: in most cases, CL/GL reporting is already a good starting
point for accounting. 3) Large unexploited potential. Many of the potential challenges not addressed
so far because there was no urgent need to do so, i.e. most of past efforts focused on forest
activities. It is likely that in most MS there is large potential in terms of better analysis of already
known national datasets and/or use of still largely unexploited EU datasets (e.g. LPIS and LUCAS).

4) Much time tc improve. Given that the accounting will occur and the end cf the accounting period,
enough time is available to MS for improving estimates. Reporting is a learning-by-doing process.

5) A number of simplifying assumptions may be done if available data does not allow obtaining
accurate estimates (e.g. for the base year). As long as these assumptions can be shown to be
conservative, estimates shall be accepted for accounting purposes.

Priloga 12: Delavnica v Bruslju
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Delavnica ZdruZenih narodov, Bonn, Nemdija, 8.-10. oktober 2012

V zacetku oktobra (8.-10. oktober 2012) je v prostorih ZdruZenih narodov v Bonnu (Nemdciji) potekala
delavnica: Workshop on the implications of the implementation of decisions 2/CMP.7 to 5/CMP.7
on the previous decisions on methodological issues related to the Kyoto Protocol, including those
relating to Articles 5, 7 and 8 of the Kyoto Protocol. Delavnice sta se udelezili Tajda Mekinda-
Majaron (ARSO) in Laura Zizek Kulovec (GIS).

Delavnica je bila namenjena pregledu in dopolnitvi besedil (Decisions), ki opredeljujejo obveznosti
porocCanja driav Clanic Konvencije (UNFCCC) in podpisnic Kjotskega protokola. Besedila, ki so
opredeljevala pravila porocanja o emisijah toplogrednih plinov za prvo porolevalsko obdobje
Kjotskega protokola (2008-2012, first commitment period, CP1), so bila dopolnjena s prediogi za
besedila, ki bodo veljala za post-kjotsko obdobje (CP2) — glede na odlocitve, ki so jih sprejeli na
prejSnjem srecanju drZav podpisnic, leta 2011 v Durbanu (JAR). Rezultati delavnice so bili osnova za
konéno oblikovanje besedila na Konferenci Zdruzenih narodov o podnebnih spremembah, novembra
2012 v Dohi (Katar).

Priloga 13: Delavnica UNFCCC — Bonn, oktober 2012

3.5 Sodelovanje pri revizijah Sekretariata UNFCCC

Revizija porocila NIR 2012 je potekala konec avgusta in prvi teden v septembru preko elektronske
poste (centralized review). Prejeli smo dva sklopa vprasanj za LULUCF sektor. Prvi sklop (25. avgust
2012) je vseboval 12 vprasanj, drugi sklop (5. september 2012) pa 7 vpradanj. Na vsa vprasanja
revizorjev smo odgovorili v predvidenem roku.

Priloga 14: Revizija Sekretariata UNFCCC, september 2012 — vprasanja in odgovori

3.6 Priprava izracunov za letno porocilo NIR 2013 in priprava CRF preglednic

Priloga 15: CRF preglednice za NIR 2013

3.7 Koordinacija vseh aktivnosti na GIS in z zunanjimi sodelavci in institucijami

Koordinacija deia na GIS je potekala med oddelki, znotraj oddelkov ter v sodelovanju z zunanjimi
sodelavci Zavoda za gozdove Slovenije, strokovnjaki z BiotehniSke fakultete, Oddelka za gozdarstvo in
obnovljive gozdne vire, s strokovnjaki iz Kmetijskega instituta Slovenije in z drugimi sodelavci.

Na Agenciji Republike Slovenije za okolje je potekala kontinuirana komunikacija s Tajdo Mekinda -
Majaron, na MKO pa z mag. Janezom Zafranom. V tujini smo se povezali s strokovnjaki Joint Research
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Centra (IRC, Ispra, Italija); sodelovali smo s predstavniki Hrvaske ter posredno sodelovali s
predstavniki EU Cost akcije FPO803 »Belowground carbon turnover in European forests«, predvsem v
povezavi z redevanjem problematike spremljanja zalog ogljika v gozdnih tleh (modeliranje zalog v tleh
v Casu).

Koordinacija:

MKO, ARSO, Tajda Mekinda - Majaron

MKO, Krajnc Andrej

MKO, Zafran Janez

Kmetijski institut Slovenije (Verbi€, Vricaj)

Joint Research Centre, Italija, EU, (Viorel Blujdea, Giacomo Grassi)
Agencija za zastitu okoli$a (Hrvaska), Dino KriZnjak

Institut JoZef Stefan, Center za energetsko udinkovitost, Cesen Matjaz
Statisticni urad Republike Slovenije

Sekretariat Zdruzenih narodov

Cost Action (http://www.wsl.ch/fe/boden/ projekte/cost-action/mou-document.pdf)
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Seznam prilog:

12.
13.
14.
15.

Predstavitev namena in posameznih sklopov terenskega popisa 2012 (PPT predstavitev)

Lista prisotnosti in seznam sodelujo¢ih na uvajalnem seminarju (2 dni, uvajalni seminar in
delavnica, junij 2012)

Terenski priro¢nik MGGE 2012

Pregledna karta ploskev na mrezi 4x4 km

Clanek v Gozdarskem vestniku (10/2012)

Potrdilo o udeleZbi —vzorec

JRC navodila za 'Settlements'

Snemalni list za drevnino na negozdnih rabah tal

Snemalni list za vzoréenje tal na negozdnih rabah tal

. NIR 2011 (poglavji 7 in 11)
. lzboljsanje metodologije in aZuriranje podatkov glede povrsin rabe tal in sprememb rab tal -

rezultati

Delavnica ~ Bruselj

Delavnica UNFCCC — Bonn, oktober 2012

Revizija Sekretariata UNFCCC, september 2012 - vprasanja in odgovori
CRF preglednice za NIR 2013
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PRILOGA 1:

Predstavitev namena in posameznih sklopov terenskega popisa 2012 (PPT predstavitev)
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GOZDAR$KI DMTITUT SLOVENUE
‘ROVLNGAA PORLSTRY SESTTUTE

Seminar in delavnica
Monitoring gozdov in gozdnih ekosistemov
(MGGE 2012)

Lubljana, 20. junij 2012
-

$$ GOIDARSKT INSTITUT SLOVENLIE
s SIOVERAN PORESTRY IS ITAE

10.1.2013

UVODNI DEL

PREDSTAVITEV

Pomen monitoringa gozdov in gozdnih ekosistemov
2012 za Slovenijo
(dr. Marko Kovac)

#@ GOTDARSKI IETITUT SLOVENUE
- SLOTINIAN AORLITRY AT

SISTEMATICNA MREZA PLOSKEV 2012

Legenda
MGGE 2012 pregledna|

vzorina mrela -
- axaim

« ®xtum
—raGog

« Sistenxtiona vzoréna mreza na Stovenskem

};\§7 GOZDARSK] INSTITUT SLOVERUE
SLOVENIAN FOQLSTRY IS TTRITH

POTEK DELAVNICE

9:30 Predstavitev pc Ih sklopov ter ga popisa 2012:

-splo3ni opis znakov ploskve (Laura Zttek Kulovec),
-dendrometrijski znaki snemani na ploskvi (doc. dr. David Hladnik),
-snemanje odmrle biomase in tankega Zivega drevja (Mitja Skudnik),
-funkctje gozdov (Spela Planinsek)

11:00 | Odmor (malica in kava)
11:30 0dhod na vzorene ploskve (RoZnik in Mostec) In delo po skupinah
(doc. dr. David Hladnik s sodelavci oddelka NMGK)

15:00 Razprava In zakljucki uvajalnega dne seminarja (doc. dr. David Hladnik)

3#5? GOZDARSKI INSTITUT SLOVENUE
SOVENIAN FORLSTRY eRSTIVTE
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SPLOSNI OPIS ZNAKOV PLOSKVE

10.1.2013

SPLOSNI OPIS ZNAKOV PLOSKVE

+ sploZni opls znakov ploskve (Laura Zitek Kulovec)

$' ’ SLOYIMLAN POQLITRY RUTIAE

COmia LIULT SPIS - Mo GCET ¢ (I Ao M1

Trme o0 oréet paucoves CETIRIRTIONDL. —

+ zacetek in zakljucek dela na ploskvi

+ pod opombe: ¢as za prihod na ploskev

i GOIZDARSKI INSTITUT SLOVEKUE 10
ROWIMMAN PORLITRT Pl TTRUTE

VIDLJIVOST

1) normalna
2) poslabsana
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EKSPOZICIJA
+ Kot med nebesnim severom in smerjo
padnice terena.
1) karbonatna
+ Vpis od¢itka na busoli na 5° natancno. 2) nekarbonatna
3) mesana
4 oy o ° 3 comumnamn some o

1) brez skai 1) brez kamnov
2) posamitne skale; Ps« <5 % 2) posamicni kamni; P«a< 5 %
3) majhna skalovitost; Ps = 6-25 % 3) majhna kamnitost; Pxa = 6-25 %
4) srednja skalovitost; Ps = 26-50 % 4) srednja kamnitost; Pxa = 26-50 %
5) velika skalovitost; P« = 51-75 % 5) velika kamnitost; Pxa = 51-75 %
6) izjemna skalovitost; P« 2 76 % 6) izjemna kamnitost; P = 76 %
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POLMERI - R1, R2, R3, R4 POLMERI - R1, R2, R3, R4

*+ R1= 3,09m (3an
+ R2= 798m (oap
« R3= 13,82 m (60ar)
*+ R4=2523m (00ar)

+ ustrezna korekcija
polmera glede na

nagib
3 conmeny o ® # comumemn gomar 2

POLMERI - R1, R2, R3, R4

+ Delez ploskve, ki lezi v gozdu.

N
§ + v odstotkih [%]
$ « ocenjujemo na KPP 3
\o'oz « (R3=13,82 m) )
Q
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RAZDALJA DO ROBA T ——
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» Ce je ploskev v celoti v gozdu, v obrazec w— S
napisemo 0. ST LT
D cmmmmm oo = 30




L t 8 t2 t 8 tE B3 R ES2 KB FR EZR U

i

(S |

i

t

ZGRADBA

1) prebiralna

2) kmecka (neprava) prebiralna

3) enomerna (enodobna) - visoki gozd

4) malopovrs$inska raznomerna (raznodobna)
5) velikopovrsinska raznomerna (raznodobna)
6) dvoslojna

7) panjevec (nizki gozd)

8) grmidast gozd
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RAZVOJNA FAZA

1) mladovje (mladje, go3ca, letvenjak); D< 10 cm
2) tanjsi drogovnjak; 10 <D <20cm

3) mocnejsi drogovnjak; 20 <D < 30 cm

4) tanjsi debeljak; 30 s Do < 40 cm

5) srednji debeljak; 40 < D4, < 50 cm

6) mocnejsi debeljak; Dy, 2 50 cm

7) neopredeljena; vsi premeri

%”? GOTDARSIK DATITUT SLOVENUE 32
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MESANOST SESTOJA

+ Mesanost je mera za povrsinski delez
(pokrovnost krosenj) drevesnih vrst v
strehi sestoja.

1) iglavci; Py >75 %

2) iglavci z listavci; 50 <Py <75 %
3) listavci z iglavci; 25 <Py <50 %
4) listavci; Py <25 %

$'¥i GOZDARSK) INSTITUT SLOVENLE
- ROVENAN POASSTRY DETTUTY

OBLIKA MESANOSTI SESTOJA

1) posamiéna

2) Sopasta

3) skupinska

4) velikopovrsinsko enaka

_

;_“‘? GOZDARSKI METITUT SLOVENUE
‘SOVENIAW PORLITRT WWSFTUTE

SKLEP SESTOJA
1) tesen
2) normalen ' . d : ’
3) rahel ﬁM i nat
4) vrzelast :'J 3 ol

5) pretrgan

OBNOVA

1) sestoj ni v obnovi
2) sestoj je v obnovi

J
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e NASTANEK SESTOJA

1) naraven

2) naraven/antropogen
3) antropogen

4) neznan
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NARAVNOST TIP GOZDA

1) Hrastovi gozdovi
2) Gozdovi bukve in hrasta
3) Bukovi gozdovi

1) od ¢loveka nemoten gozd 4)  Drugi pretezno listnati gozdovi
: 5) Gozdovi bukve in jelke

2) sonara\./no gqspodarjen QOZd 6) Gozdovi bukve in smreke

3) gozd z izmenjano drevesno sestavo 7)  Jelovi gozdovi

8) Smrekovi gozdovi

9) Borovi gozdovi

10) Rusje

11) Drugi pretezno iglasti gozdovi

12) Drugi gozdovi iglavcev in listavcev; vsi drugi gozdovi, ki niso
uvrceni v eno izmed predhodnih kategorij.

P oas L.
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T A OVHAAN FOLLITIT MSTITUTT SLOVENUAM FORESTRY DS MTTLATE

HOMOGENOST GOSPODARJENJE
1) celotna ploskev lezi v istem sestoju 1) negospodarjeno (npr. pragozd)
2) ploskev lezi na meji vsaj dveh razli¢nih 2) gospodarjenje opu$teno (npr. mreza
sestojev rezervatov, osnovanih pred 20 leti)

[ ) 3) gospodarjeno (tudi gospodarski gozd, kjer se
‘ ' trenutno ne gospodari — ni vidnih znakov secenj)

4) ni mogoce opredeliti
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RAZPOLOZLJIVOST

1) veC¢namenski gozdovi

2) gozdovi s posebnim namenom (ukrepi
dovoljeni)

3) gozdovi s posebnim namenom (ukrepi niso
dovoljeni)

4) varovalni gozdovi
5) neznano

I
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DREVJE

%’ 3 ROTSAtAN FORLITRY DESTITE

Dendrometrijski znaki na vzorénih ploskvah
doc. dr. David Hladnik

M6 ploskve EZSm
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« Koncentricne krozne ploskve

= Povecani polmeri na pobotju

o 1 drtk| o KPP ¢ majalmi vradnostml
Znak ploskve XPPL | 2] [ KPPY [ xrea
Pelmer plostve [m] 3.0% | 7,58 [ 1392 | 2523
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0,5 00m
Stojede thvo drevie H2 1.3 m. po vBlaskih ‘ Dy :10am Duy230am /
vatredih
:m"*"“’"“” Dy 100m Dir230am
(l:::;::"“’d’“" 0iy210am Byy230am
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2 3 | 309 798 | 1382 | 2524 [0 €5 (337 | 671 | 1509 | 27,55
4 7 | 309 799 [ 1334 | 1526 [ 67 {3,391 9,76 | 1518 | 27,11
. 11| 3.10 | Bo0 | 1386 | 2530 35 70 | 341 982 [ 15,17 | 2788
1] 14 311 | 802 [ 13,89 [ 25,35 36 73 3,44 .87 1536 | 28,05
o
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« Dendrometrijski znaki na vzorenih ploskvah

PR G DI BRI

Sifrant 2a meritve dreves:

Marimo: (RFP2: 0y, 2 10z KPP Dy, = 30 am)
. 730 - aporedna tteiikadres eva
OV — drevesna vrsta {ifrant
AZM - atiovt v ¢
DIST ~1azdelfa v dm
STARI OBSEG
NOVI 0BSEG - v
KODA:

SOCIALN POLOZAY
Hd — dominantna 11Ina - 3. in A najdebeteie drevo na ploskvl v m. na dm natanina

S

%’?} QOTZDARSKI INTITUT SLOVENUE a9
SLOVEXIAN PORES Y SOTTIUTE

10.1.2013

* Priprava na terenski popis in merjenje

$$ GOZDARSK! iNSTITUT SLOVENLE
™ POALSTAY RETRUTE

TANKO ZIVO DREVJE

M6 ploskve ilim

Znak ploskwve WPl KpP2 KPP3 KPP4

Polmar ploskve [m} 309 798 13,82 25,23

Povriina ploskve 03 20 50 200

[arov)

Lastnost! rasti¥ea il naglh ploskve, ...

Lastnosti sestofa razvojt faza, medanost, sidep, .....
0<D,<10em

Stojece iivo drevie H213m,po Dy 210¢em Dyy230cm /
visinskih razredih

dreve [sutice) 0,,210cm D,;230¢m
Lelete odmrio drevie D,,210¢m 0,230 em
{padrtice) b b

Panj, ftor D210cem

(ang.: stump} H220cm /
Stecel) D210em D230cm
{ang.: snag} H2 50 cm H250cm
Kos drevesa Dz10cm D230cm
(veja, del debla ipd.) L 250cm L250cm

B

%ﬁ’ GOTDARSK INSTITUT SLOVENLE 53
SLOVIIRAN PORLSTAY IWTFIUTE

st . TANKO (YO} OREVSE

rchmomy o1 6e o gaTinn o8 paisiemen 11

- 3T 80 RI3#Em

- OLESENR:

P/ | Oyq = drewe po~da Eral BTl RH 1 povts
tes | o | o Vel | =

ZNAKI, Ki SE MERIJO NA KPP 1:

OLESENR - $tevilo dodatnih drevesnih vrst

DV - drevesna vrsta drevesca (tanko Zivo drevje)
D1,3 - prsni premer drevesca (na 0.5 cm)

H — vidina drevesca (na 0.5 m)

hON =

‘F E GOIDARSK! DESTITUT SLOVENUE
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ODMRLA LESNA BIOMASA ODMRLA A BIOMASA

Znak ploskve KPPL (o) XPP3 (=)
Polmer ploskve [m} 3,09 7,98 13,82 25,23
Povina ploskve 03 20 60 200
(arov]
Lastnost rastiséa tamnitost, skalovitost, nagibjploskvt, ...
Lastnosti sestaja razvojna faza, meianost, fdep, ...

0<D,,<10cm
Stojede Zivo drevie Hz13m, 30 0,;210em D;,2300m /
adbinsklbazodh
Stojede edmrlo 0,,210cm D,;230cm
dravie {sullce) - ”
(L::é::)m*’ dreie D, 210¢cm Dy3230¢cm
Pan], $tor D210 cm
{ang.: stump) H220cm !
Streel] D210¢em D230cm
{ang.: snag) H250¢m H25s0em
Kos drevesa D210cm D230em
{veja, del debla (pd.) L250cm Lz50cm
O
. L ol
é% GOZOARSI INSTITUT SLOVENIE 55 :;T'EY GOZDARSK INSTITUT SLOVENUE 56
- SLOVLIAN FORLITRRY INSTTIUTE - SLOVERMN PORLSTNY (RSTITVTE

ODMRLA LESNA BIOMASA

ODMRLA LESNA BIOMASA

Anewmin Lat; DDA LA WIOMA BA Man toriny par dov ke goribuh shesmwamr M 1T
TIP ODMRLE LESNE BIOMASE:
ZST: 889 e 5iim
™|y Dl M D L AZx b Dl w o L PATY] Cyweds
vva [wee | cm | m [on | » [1a valwalem [2 [ | 0 in 1. Lezede odmrlo drevo (podrtica)

IZMERJENI ZNAKI:
+ DV
+ Dia

TIP ODMRLE LESNE BIOMASE:
1. LeZete odmrlo drevo |podrtica).

2. f}tolt_ef_etoc)imrlodrevo (susica). . RAZKROJENOST
. Panj (stor).
4. Streelj.
5. Lesnikos
_ " S . .
e — _
;' S GOZDARSKI INSTITUT SLOVENUE 57 :Z:._;"; GOIDARSKI INSTITUT SLOVENUE 58
i‘ SLOYINIAN POZLSTAT POFTUTE F SLOVLNIAN PORLITRY ONSTTUTE

ODMRLA LESNA BIOMASA ODMRLA LESNA BIOMASA

TIP ODMRLE LESNE BIOMASE: TIP ODMRLE LESNE BIOMASE:

2. Stojece admrio drevo (susica). 3. Panj (3tor)

Samo susice, ki se niso posusile v obdobju 2007 do 2012! Te so ze : \\

evidentirane na popisnern listu drevije. AP . Lrplrielairis
ZMEW KPP2:D210cm; H2 20cm

IZMERJENI ZNAKI: o H-vigina

g )
+ DV + D - srednji premer
+ Dus VTR T + RAZKROJENOST
* RAZKRQJENOST

g#

VJ . 0y
%_%, GOXDARSKI INETITUT SLOVENUE 59 ,Fl'}' GOZDARSI INSTITUT SLOVENKE 60
ALOVENIAN FORESTRY DESTITLAZ - SLOVEMIAN POSLLSTEY iNSTIUTE

10



ODMRLA LESNA BIOMASA

TIP ODMRLE LESNE BIOMASE:

4. Streelj

KPP4:D 230 cmy H 250 em

T [kpP2D210emH250m ||

IZMERJEN| ZNAKL:

- DV

* H-visina

« D - srednji premer
+ RAZKROJENOST

%‘% GOZDARSK INSTITUT SLOVENLIE 61
SLOVEASAN FORLSTRY ISTITUTR

10.1.2013

ODMRLA LESNA BIOMASA

TIP ODMRLE LESNE BIOMASE:

KPP4: D 2 30 cm; 4 250 cm

5. Lesni kos

IZMERJEN ZMAKI:
- DV

* D - sreanji premer
« L-dokZina

* RAZKROJENOST

Lanoet u Bhe 10 meeey cents (L)

[~ Dearmurer s o e g sndy Svas

\__.V_}\ﬂ_/H_J%/—/

Do -

;% GOZMARSK| ISTITU™ SLOVENTIE 62
AOVEAL FORESINP BOTUTE

ODMRLA LESNA BIOMASA

RAZKROJENOST

Prisotnost skorje:

1. 290%
2. 90-61%
3 60-31%
4 s30%

Tekstura lesa:

1. 290 % - popolnoma trao

2. 90-61 % — vecinoma trdo

3. 60-31 % - vetinoma mahko
4. S 30 % — popoinoma mehko

i%;' 3 GorDARII NETITUT SLOVENLIE 63
ROVENIAN KOREITRY WFITRITE

FUNKCIJE GOZDOV

i@ GOFOAREA INSTITLT SLOVEN'IE 64
SLOPLAAN PORESTR" theETTLITE

FUNKCIJE GOZDOV

Kazalcl vezani na KPP4
(naj&irse obmotje ploskve MGGE, r =25,23 m; 20 arov):

Skalni podori in kamninski plazovi

Vodna erozija

Prisotnost zemeljskih plazov ali usadov
Prisotnost poéasnih premikov snezne odeje
Prisotnost sneZnih plazov

Prisotnost poskodb drevja zaradi poZarov
Znaki vetroloma, Zledoloma, viharja
Prisotnost habitatnega drevja
Prisotnost rekreacijskih objektov

#i?! GOZDARSK] INSTTTUT SLOVENUE
- SLOVENAN PORLSTAT IS ITIUTE

FUNKCIJE GOZDOV (PRIMERI)

Prisotnost zemeljski ptazov ali usadov

11
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™
J
M
= FUNKCIJE GOZDOV
-
R Znaki vetroloma, Kazalcli, ki jih spremljamo na poti od avtomobila Jdo ploskva:
., tledoloma, viharja. -prisotnost rekreacijskih objektov
Prisotnost zemeljskih . : o -onesnaZevanje in druge antropogene motnje
usadov. : -akumulacije lesa
M S . -plodonosne drevesne vrste
-prisotnost vodnih ekosistemov
J
M
J
[ .
3
O *% GOZDARSK! MTITUT SLOVENE
1
(]
M [
wJ | FUNKCIJE GOZDOV, ';m',":."&” «
| 45 .

- 2w o e I8 e 0O8necy? oW T2 MUG, ¢ £ 4 m, H e
- cardo, L o poli =0 e-tumobs do phkor i
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] e vezanina KPP ;
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prisotnost vodnih ekosistemov
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- TERENSKO DELO P i terenski bonis i merion
SREDA’ 20- 6' 2012 E ripravina terenski pepis in merjenje

J
Terenski del bo potekal v Mostecu, neposredno ob parkirid¢ih ZOO. Tja se
r w bomo odpravili pes izpred GlSa. Vzemite svojo opremo in malico.
11:30 0Odhod na vzorene ploskve (RoZnik in Mostec) in delo po skupinah
J (doc. dr. David Hladnik s sodelavci oddelka NMGK)
F'] 15:00 Razprava in zakl|utki uvajalnega dne seminarja (doc. dr. David Hladnik)
vt
.
- %
, £
M 9P copmas e sowee !

C 3 C



~J

Terenski dan bo potekal na OE Postojna (skupine Iz Z Slovenije} in OE Celje (skupine iz V
Slovenije).

TERENSKO DELO

PETEK, 22. 6. 2012

8:00

Zbor udele%encev seminarja pred OE Postojna in OE Celje ter odhod na
izbrane ploskve 4x4 km mreZe

9:15 Prihod na ploskev in predstavitev dela na ploskvi
9:30 Samostojno delo na ploskvi

11:00 Odmor (malica)

11:30 0Odhod na novo ploskev 4x4 km mrefe

12:00 Samostojnodelo na pleskvi

14:00 Razprava in zaklju¢ki

10.1.2013

ZAHVALA

-prevzam popisnih listov na info pultu

-odhod na teren s svojo opremo
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PRILOGA 2:

Lista prisotnosti in seznam sodelujocih na uvajalnem seminarju
(2 dni, uvajalni seminar in delavnica, junij 2012)
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3T PRIIMEK in IME GGO GGO GSM Email
1|Ale$ Poljanec CE 00 (041657123 ales.polianec@zgs.gov.si
. 3[Rok Pisek CE 00 [041657014  |rok.pisek@zgs.gov.si
” 4|{Markovi¢ Dragan OETO 01 |041657079 dragan.markovic@zgs.gov.si
5|Oblak Daniel OETO 01 |041657 059 dani.oblak@zgs.gov.si
6/Sebenik Domen OETO 01 |041657072 domen.sebenik@zgs.gov.si
, 7|Zavrtanik Zoran OETO 01 |041657 050 zoran.zavrtanik@zgs.gov.si
8|Resman Simon OE BL 02 |041657 125 simon.resman@zgs.gov.si
9{Cerne Blaz OE BL 02 |041657 139 blaz.cerne@zgs.gov.si
10|Brejc Mojca OE KR 03 ]041657 181 mojca.brejc@zgs.gov.si
. 11|Gartner Roman OE KR 03 ]041657 188 roman.gartner@zgs.gov.si
12|Bernik Andraz OE KR 03 |041657 186 andraz.bernik@zgs.gov.si
13|Beber Marko OEU 04 041657 207 marko.beber@zgs.gov.si
' 14|Pihler Bostjan OE U 04 041657 203 ke.zagorie@zgs.gOV.Si
15|Maklin Jan OE U 04 |041657 215 ke.vrhnika@zgs.gov.si
16|Bizjak Igor OE PO 05 |041657 281 igor.bizjak@zgs.gov.si
17|Otonicar Uro$ OE PO 05 |041657 287 uros.otonicar@zgs.gov.si
18{Krma Peter OE PO 05 |041657 301 peter.krma@zgs.gov.si
19|Bizjak Sebastjan OE PO 05 ]041657 283 |sebastjan.bizjak@zgs.gov.si
20{Peterzinek Simon OE KOC 06 041272903 Simon.Peterzinek@zgs.gov.si
21|Tanko Bostjan OE KOC 06 051391340 |[tanko.bostjan@gmail.com
22|Kumelj Marjan OE NM 07 [041657 496 marjan.kumelj@zgs.gov.si
23|Turk Zdravko OE NM 07 |041657 464 zturk@volja.net
24|Cizmek Viliem OE BR 08 |041657530 |[viliem.cizmek@zgs.gov.si
i 25|Bogovit Boris OE BR 08 |041657 550 boris.bogovic@zgs.gov.si
26|Bogovit Gregor OE BR 08 041657403 Gregor.Bogovic@zgs.gov.si
27|Bovha Jakob OE CE 09 [031610954 jaka_bovha@yahoo.com
’ 28|Hren Bostjan OE CE 09 |[041657 581 ke20@volja.net
29|Ratajc Aleksander OE CE 09 |[041657 603 aleksander.ratajc@zgs.gov.si
30|Kladnik Anton OE NA 10 |041657 629 anton.kladnik@zgs.gov si
31|Pregl Aled OE NA 10 |041657 648 |ales.pregl@zgs.gov.si
g 32|Jamnik Zdenka OE SG 11 041657713 zdenka.jamnik@zgs.gov.si
33|Kunc Avgust OE SG 11 |041 657 683 avgust.kunc@zgs.gov.si
34{Mlin3ek Gorazd OE SG 11 |041657 715 gorazd.mlinsek@zgs.gov.si
i 35|Kopse Igor OE MB 12 |041 657 796 igor.kopse @zgs.gov.si
36|Zagorac Nenad OE MB 12 1041657 779 nenad.zagorac@zgs.gov.si
37|Zupani¢ Matjaz OE MB 12 |041 657 785 matjaz.zupanic@zgs.gov.si
38|Kovac Stefan OE MS 13 |041 657 845 stef.kovac@zgs.gov.si
- 39|Vajndorfer Branko OE MS 13 041657 832 branko.vajndorfer@zgs.gov.si
40|Viler Eva OE MS 13 |041 657 851 eva.viher@zgs.gov.si
41|Kravanja Matej OE SE 14 1051681 251 matej.kravanja@zgs.gov.si
42|Kresevi¢ Ale§ OE SE 14 1041657 900 ales kresevic@zgs.gov .si
43|Grlj David OE SE 14 1041657 907 david.grlj@zgs.gov.si
ST Kontaktna oseba Obmotje/GGO Telefon Email
1|Mitja Skudnik 8,9,10,11,12,13 031 327 432|mitja.skudnik@gozdis.si
2|AnZe Japelj 1,5,6,14 031 488 476|anze.japelj@gozdis.si
3|3pela Planiniek 2,3,4,7 031 325 326|spela.planinsek@gozdis.si
i 01 2007827
4|Marko Kovac SLO 030 359 869|marko.kovac@gozdis.si
5|David Hladnik SLO david.hladnik@ bf.uni-lj.si
01 2007830
’ 6|GIS oddelek NMGK SLO 01 2007829
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Clanek v Gozdarskem vest
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Popis gozdov in gozdnih ekosistemov za leto 2012

Od 20. junija do 15. oktobra 2012 je na obmogju
celotne Slovenije potekal obseZen popis gozdov in
gozdnih ekosistemov. V tem obsegu popis poteka
vsakih pet let in zagotavlja pomembne podatke
0 stanju gozdov. Cilj je ugotavljanje osnovnih in
zanesljivih podatkov o trenutnem stanju gozdov
na niveju celotne drzave. § podatki prejsnjih veli-
koprostorskih popisov (inventur, monitoringov)
pa lahko sledimo tudi razliénim procesom, ki se
dogajajo v njih.

V juniju (20. 6. in 22. 6. 2012) smo na Goz-
darskem instituty Slovenije pripravili uvajalni
seminar in terensko delavnico, ki se ju
je udelezilo 47 popisovalcev, predvsem
sodelavcev iz Zavoda za gozdove Slovenije,
Prvi dan smo predstavili pomen moni-
toringa gozdov in gozdnih ekosistemov
2012 za Slovenijo. V nadaljevanju pa smo
natancneje predstavil posamezne sklope
terenskega popisa. Nato je sledil odhod
na vzorcne ploskve v Mostecu, kjer je bil
predstavljen protokol dela na terenu, temu
je sledilo delo po skupinah na ploskvah.
Povprec¢na velikost vzorcne ploskve je 2
ara (r = 25,23 m), sestavljena je iz §tirih
koncentri¢nih ploskev, ki Pogojujejo kako
in kateri znak se snema na razli¢nih
povrsinah ploskve. Zaradi zagotavljanja
nepristranskega gospodarjenje na vzoréni ploskvi
in s tem pravilnosti snemanih podatkov ploskey
in drevesa na njem ne smejo biti oznacena s
Stevilkami ali znaki.

Terenska delavnica je potekala 22. 6. 2012 na
obmotju Postojne (skupine iz Z Slovenije) in Celja
(skupine iz V Slovenije). 7 vklju¢itvijo skupin v
terensko delo je bilo zagotovljeno, da so bilj postopki
meritev razumljeni in morebitne nejasnosti takoj
odpravljene. Po tem datumu je vsaka obmoéna
enota terenski del popisa usklajevala glede na
njihove stalne delovne obveznosti.

Na 712 stalnih koncentri¢nih vzor¢nih ploskvah
(KPP), na vzoréni mreZi 4 x 4 km, smo snemali
splosne lastnosti rastisca in sestoja, dendrometrij-
ske podatke dreves (stanje in koda drevesa, obseg
debla, socialni polozaj in viini tretjega ter Cetrtega
najdebelejsega drevesa), prisotnost in dimenzije
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tankega 7ivega drevja ter odmrle lesne biomase ter
izpolnjevali anketni Opis prisotnih funkcij gozdov.
Popisovalce smo prosili tudi za izboljsavo opisov
dostopov do ploskev, saj s tem lahko prihranimo
kar nekaj delovnih minut, véasih celo ur, Vegina
popisovalcev je redno sodelovala s terenskimi
ekipami Gozdarskega instituta in s tem skrbela
Za ustrezen pretok informacij o poteku snemanja.

Znotraj Oddelka za nacrtovanje in monitoring
gozdov in krajine Gozdarskega instituta Slovenije so
bile organizirane tri terenske ekipe. Poleg snemanja
ploskev je njihovo delo zajemalo tudi kontrolo dela

Predstavitey terenskega dela popisa v Mostecy (foto: GIS)

popisovalcev. Kontrola 5 % vseh ploskev na mrez;
4 x 4 km je obvezna in namenjena Cimprej$njemu
ugotavljanju napak (slucajnostnih in sistemati¢nih) in
njihovemu odpravljanju. Skupna ocena kontrolorjev
sluZi oceni zanesljivosti in kakovosti popisa 2012. V
letu 2012 smo ponovno snemali Sestintrideset ploskev,
Izbrali smo jih tako, da smo za vsako terensko ekipo
preverili vsaj eno ploskev. Rezultati kontrol so poka-
zali, da je najve¢ nejasnosti in netoénosti pri meritvah
odmrle lesne biomase, ki jo merimo na najgiriem
radiju ploskve (25,23 m). Napake zaradi spremembe
nacina merjenja premera oz, obsega (premerka-PI
meter) so bile izrazitejge le na posameznih obmo¢nih
enotah. Razli¢ni naginj oz, inStrumenti za merjenje
visin pa so prav tako botrovalj razlikam v viginah
dreves (do 3m). Vse napake smo zabeleilj in jih bomo
upostevali prilogi¢nih kontrolah, obdelavi vnesenih
podatkov ter popravkih terenskega priro¢nika.
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V letu 2012 je bilo poleg 712 stalnih koncen-
tri¢nih vzor¢nih ploskev posnetih tudi 47 ploskev
na vzor¢ni mrezi 16 x 16 km in deset intenzivneje
snemanih vecjih ploskev. Na njih vsako leto zbiramo
naslednje informacije o sestojih in drevesih: splo$ne
lastnosti rasti$¢a in sestoja, dendrometrijske podatke
dreves (stanje in kodo drevesa, obseg, socialni
polozaj, osutost in vidljivost kroSenj, porumenelost
kro3enj, visini tretjega in Cetrtega najdebelejsega
drevesa), prisotnost in mere tankega Zivega drevja
ter odmrle lesne biomase, prisotnost funkcij gozdov
ter bolezni in poskodb drevja.

V vlozis¢u GIS so bili 9.11. 2012 zbrani vsi
popisni listi; vnesenih je bilo 90 % popisnih listov.
Po vnosu vseh podatkov in logi¢nih kontrolah
podatkovnih zbirk ter protokolih za popravljanje
napa¢nih podatkov bodo podatki pripravljeni za
osnovno obdelavo. Gozdarski institut Slovenije

podatke velikoprostorskih popisov uporablja v
razli¢nih raziskavah ter za porocanje Konvenciji o
onesnazevanju zraka na velike razdalje in Kjotskem
protokolu. Pridobljene podatke potrebujejo tudi
pristojni Ministrstvi (MKO, MIP) ter druge vladne
sluzbe (ARSO, SURS ...) za oblikovanja drzavnega
in mednarodnega poroc¢anja in gozdarske politike.
Sodelavcem Gozdarskega instituta Slovenije in
Zavoda za gozdove Slovenije se zahvaljujemo za
sodelovanje pri popisu gozdov in gozdnih ekosiste-
mov za leto 2012. Za dodatne informacije o popisih
gozdov in gozdnih ekosistemov od leta 1985 naprej
priporo¢amo branje Strokovnih in znanstvenih del
Kontrolna vzoréna metoda v Sloveniji (5t. 134) iz
leta 2009.
Mag. Spela PLANINSEK
za Oddelek za nacrtovanje in monitoring
gozdov in krajine

Prva evropska konferenca na temo kmetijsko-gozdarskega sistema

Prva evropska konferenca na temo kmetijsko-gozdar-
skega sistema (ang.: Agroforestry), organizirana pod
okriljem European Agroforestry Federation-EURAF),
je potekala od 9. do 10. oktobra letos v Bruslju.

EURAF je novoustanovljena nevladna orga-
nizacija, katere namen je promocija kmetijsko-
-gozdarskega sistema (KGS). Organizacija je $e
posebno dejavna na podrodju oblikovanja Skupne
kmetijske politike (SKP); politike, ki je v minulem
obdobju spregledala pomen KGS in pripomogla
k zmanj$anju $tevila dreves in gozdnih ostankov
v kmetijski krajini. EURAF si tako prizadeva, da
KGS dobi prostor v obeh stebrih SKP.

V ta namen je bila organizirana konferenca, na
kateri so sodelovali znanstveniki iz sedemnajstih
drzav Evropske unije ter iz Severne Amerike in
Afrike. Predstavljenih je bilo ve¢ kot petdeset pri-
spevkov, s katerimi je bila prikazana izjemna pestrost
KGS v Evropi in njihov pomen pri re§evanju izzivov
na podrodju obnovljivih virov energije, podnebnih
sprememb, ohranjanja okolja ter biotske pestrosti.

Gozdarski institut Slovenije je s prispevkom
Agroforestry systems - its implementation in research
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and forestry practice in Slovenia predstavil doslej

znane ugotovitve o KGS v Sloveniji in moznost za

uveljavitev posameznih podsistemov pri nas.
UdeleZenci konference smo svoje poglede o KGS
povzeli v sedmih tockah:

1. tradicionalne oblike KGS morajo biti prepo-
znane, nove prakse pa promovirane,

2. KGS mora dobiti mesto v okviru SKP,

3. drugi steber SKP mora vsebovati $irok nabor
ukrepov spodbujanja KGS, s ¢imer bi se povecale
moznosti implementacije SKP v razli¢nih okoljih,

4. drugi steber SKP naj vsebuje ukrepe, s katerimi
bo kmetom omogoceno ohranjanje in obnavlja-
nje tradicionalnih oblik KGS,

5. Program razvoja podezelja vseh EU drZav naj vse-
buje ukrepe za spodbujanje in ohranjanje KGS,

6. povrsine KGS na kmetiji naj se $tejejo v kvoto
zemlji$¢, prepuscenim za ekoloske funkcije,

7. udinke, ki jih KGS prispeva k ublazitvi pod-
nebnih sprememb, je treba upostevati tudi v
politiki EU iz podro¢ja podnebnih sprememb
in okolja.

Tine PREMRL
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GOZDARSKI INSTITUT SLOVENLIE
SLOVENIAN FORESTRY INSTITUTE -

_ Vetna pot 2, 1000 Ljubljana, Slovenija
tel: + 386 (0)1 200 78 00 / fax: + 386 (0)1 257 35 89

izdaja POTRDILO, daje

Anze Japel;

'sodeloval pri organizaciji ter vodenju seminarja in
~ delavnice -
»Monitoring gozdov in gozdnih ekosistemov 2012«
- (20.in 22.junija 2012) |

Oddelek za naéftovanje in
monitoring gozdov in krajine
dr. Andreja Ferreira

A Ty

v.d. direktorja GIS
doc.dr. Tomislav Levanic

'V Ljubljani, 19. 10. 2012
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JRC analysis: methods used by EU MS for estimating and reporting emissions from SOM and DOM
pools in FL _converted to SL

Conversion from Forest land to Settlements is an important component of the total deforestation, being some
30 % of total area reported as deforested and some 15 % of total area reported under conversion’s categories.
While conversion to WL and OL may be caused by natural effects, direci human induced action is
indisputable for conversion to SL, thus all GHG emissions are anthropogenic. Generally, the C pools are not
uniformly disturbed over the whole area converted (i.e. usually only part of converted area is sealed, trees or
upper soils layer is removed) and carbon transfer to DW, LT and SOM pools diminish significantly.

Although debision 16/CMP.1 requires that all five carbon pools need be reported for KP accounting purpose,
and despite the presence of CO2 emissions from all C pools in FL converted to SL seems extremely likely,
IPCC 2033 GPG does not to provide methods to estimate changes in all pools in conversions to SL (Table

1).
Table 1. GPG LULUCF 2003 methodologies for FL converted to SL

TIER 1 [y i e
| DRI O LR L
Living Biomass AGB Y
BGB - Y?
Dead Organic DW 0
Matter L - 9
SOM Mineral _ 0
Organic - 0
Y To be mandatorily reported
0 Failure in making mandatory the reporting of stock losses in case of conversion (from forest)
Non mandatory
2 To be reported as instantaneously oxidized in conversion.

Using the argument of lack of methods under IPCC GPG 2003, some MS do not report emissions from dead
wood, litter and/or mineral soil from FL converted to SL. For the MS reporting emissions from these pools in
FL converted to SL (14 MS out of 25), the following methods are applied.

DOM (DW, LT). It is assumed that entire C stock in DOM pools is instantaneously oxidized in the initial
moment of conversion from FL to SL. It is also assumed that there is no dead wood and litter on settlements
lands. Emissions are estimated based on per area average C stock of DW and LT determined either at
national or regional scale or specific to each deforestation site.

SOM. Several assumptions are involved based on expert judgment or, occasionally, from some scientific
studies. For instance, in Sweden C stock in SL is estimated as the weighted average of C stocks under two
strata: unsealed and sealed. Unsealed area is considered to cover 40-66% of national SL or conversion to SL
area (i.e. AT, LU), going down to 2-3% in cities (i.e. BG). Associated C stock is derived from (depending on
MS): '
- data from measurements in green area of the city (from scientific studies);
- same C stock as under ‘GL remaining GL’ (assuming that under national circumstances GL is the
source of land for settlement’s expansion);
- lowest C stock value among the major land categories FL, CL and GL (assuming limited change of
C stock in the soil under construction);
- applying a factor against C stock in previous land use (i.e. constant loss of 50 % by FR).
For sealed areas C stock is conservatively set to zero (assuming all C was emitted/removed) or very low
values (1.8tC/ha by BG).

Further issues to be considered in estimation and reporting:
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- For dead wood and litter pools, IPCC Guidelines 2006 provides in Ch.8 a Tier 1 default which
assumes all carbon is lost during conversion and it does not take into account any subsequent
accumulation in these pools under SL.

- For soil organic matter, [PCC Guidelines 2006 provides in Ch.8 a Tier 1 default which assumes a
linear change in the C stocks between final and initial land use. Settlement’s C stock is estimated
according to reference C stock (SOCggr) and default stock change factors (Fru, Fua, Fi) according to
the ‘sealing’ status (i.e. paved, grass or tree covered, gardens associated with closest land use

category).
- Share of sealed/unsealed differs in urban and rural;

In conclusion, given the need to account for all C pools under KP reporting, unless evidence is provided that
the pool is not a source, the lack of method in IPCC 2003 GPG cannot be used as argument for not
accounting a C pool. For estimating changes in DOM and SOM in FL converted to SL in the absence of
country-specific methods, it could be considered that methods do exist in the IPCC 2006 GL.
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7 LULUCF (CRF sector 5)

Forest Land

- Contribution Contribution Rank
remaining KS Gas o
Forest Land to Level % to Trend % KS level
Base Year Level CO, 29.10 1
2010 Level, Trend CO, 32.63 10,28 1
Land - ‘ -
Contribution Contribution Rank
converted to KS Gas o
Cropland to Level % to Trend % KS level
Base Year Level CO; 344 7
2010 Level, Trend CO, 3.61 0.49 4
Land N S
Contribution Contribution Rank
oented to KS Gas | “ioLevel% to Trend % KS level
Base Year Level CO, 1.49 1
2010 Level, Trend CO, 1.82 0.97 8
Cropland . -
.. Contribution Contribution Rank
Remaining KS Gas o
Cropland to Level % to Trend % KS level
Base Year Level CO, 0.39 28
2010 Level, Trend CO, 1.24 244 9
Land . -
Contribution Contribution Rank
converted to KS Gas o
Grassland to Level % to Trend % KS level
Base Year no CO, 0.20 39
2010 Level, Trend CO, 1.03 239 15
Contribution Contribution Rank
converted to KS Gas
Forest Land to Level % to Trend % KS level
Base Year Level CO, 0.85 20
2010 Level CO, - 0.81 0.13 17
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7.1 Overview of sector

The Land Use, Land-Use Change and Forestry (LULUCF) sector in 2010 as a whole acted
as a CO; sink of —8,757.95 Gg CO, because total emissions arising from the sector were
smaller than the total removals.
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Figure 7.1.1: Net emissions and removals in the LULUCF sector in 1986-2010 by land-use category,
Gg CO2.

The land use, land-use change, and forestry (LULUCF) sector deals with greenhouse gas
‘GHG) emissions and removals resulting from land use and land use changes. According
70 Good Practice Guidance for LULUCF (2003) Slovenia classifies its national land into 6
and use categories — Forest land, Cropland, Grassland, Wetlands, Settlements and Other
and. GHG emission and removal estimates in this sector are calculaled from carbon stock
changes in the five carbon pools (aboveground biomass, belowground biomass,
deadwood, litter and soil), direct N;O emissions from N fertilization, N.O emissions from
drainage of soils, N,O emissions from disturbance associated with land-use conversion to
cropland, CO, emissions from agricultural lime application, and non-CO, emissions from
biomass burning.

For this inventory, above- and belowground biomass are referred to collectively as “living
biomass”, and deadwcod and litter collectively as “dead organic matter”. Data acquisition
and calculations are based on the Good Practice Guidance for Land Use, Land- Use
Change and Forestry (IPCC 2003) and are completed by country specific methodologies.

Country specific emission factors and carbon stock values for forests and partially for
agricultural land and grassland are derived from surveys and measurements. For other
land use categories, IPCC default values or expert judgements are used. Forest growth
factors depend on climate conditions; their annual variation is therefore modelled against
climatic parameters.

Land uses in reporting year are presented in Table 7.1.1.
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Table 7.1.1: Land use by categories in year 2010.

Area kha %

Forests 1,244.268 61.4
Cropland 222.700 11.0
Grassland 407.817 20.1

Wetlands 13.440 0.7
Settlements| 112.836 5.6
Other land 26.240 1.3
Sum 2,027.300 100.0

Table 7.1.2 summarizes the CO2 emissions and removals in consequence of carbon
losses and gains for the years 1986 — 2010. The total net removals of CO, from LULUCF
sector from 1986 to 2010 vary between -7,215.1 Gg (1998) and -8,575.9 Gg (2010). The
main sink category in LULUCF in Slovenia is forest land remaining forest land.

Table 7.1.2: Emissions and removals from sector 5 LULUCF by sub categories in Gg CO2

Total Forestland | -Cropland | Grassland Wetland | Settlements Other land
year | Gg CO2 fyr Gg CO2 /yr |'\Gg CO2 /yr| GgCO2 /yr| GgCO2 /yr| Gg CO2 /yr| Gg CO2 jyr
2010| -8,575.946| -11,138.328| 1,612.649 343.038 NE,NO 606.695 NA,NO
2009 | -8477.231] -11,039.613| 1,612.649 343.038 NE,NO 606.695 NANO
2008 | -8,492.442| -11,043.132| 1,600.957 343.038 NE,NO 606.695 NA,NO
2007| -8,489.025| -11,027.510| 1,588.752 343.038 NE,NO 606.695 NA,NO
2006 | -8,349.067| -10,875.788| 1,576.988 343.038 NE,NO 606.695 NANO
2005] -8,490.502| -11,006.733| 1,566.498 343.038 NE,NO 606.695 NA,NO
2004 | -8,507.001| -11,009.662| 1,5652.927 343.038 NE,NO 606.695 NANO
2003 | -8,288.390| -10,778.966[ 1,540.843 343.038 NE,NO 606.695 NANO
2002 | -8,504.088| -10,995.364| 1,541.542 343.038 NE,NO 606.695 NA,NO
2001 | -8,506.877| -10,965.219] 1,508.609 343.038 NE,NO 606.695 NA,NO
2000 | -7,280.714 -9,500.637 | 1,450.998 222213 NE,NO 546.712 NA,NO
1999 | -7,259.739 -9,468.012| 1,439.348 222.213 NE,NO 546.712 NA,NO
1998 | -7,215.097 -9,409.167 | 1,425.145 222.213 NE,NO 546.712 NA,NO
1997 | -7,275.193 -9,449.242| 1,405.125 222213 NE,NO 546.712 NA,NO
1996 | -7,298.452 -9,461.707 | 1,394.331 222.213 NE,NO 546.712 NA,NO
1995 | -7,318.100 -9,467.814| 1,380.790 222.213 NE,NO 546.712 NA,NO
1994 | -7,347.139 -9,479.847 | 1,363.783 222.213 NE,NO 546.712 NA,NO
1993 | -7,352.261 -9,473.518| 1,352.333 222213 NE,NO 546.712 NA,NO
1992 | -7,318.355 -9,430.693 | 1,343.414 222213 NE,NO 546.712 NANO
1991 | -7,279.474 -9,391.337 | 1,342.939 222213 NE,NO 546.712 NA,NO
1990 | -7,295.184 -9,387.883| 1,323.774 222.213 NE,NO 546.712 NA,NO
1989 | -7,652.228 -9,435576 | 1,250.660 64.347 NE,NO 468.340 NA NO
1988 | -7,653.245 -9,423.298 | 1,237.366 64.347 NE,NO 468.340 NA,NO
1987 | -7,680.288 -9,435.543 | 1,222,567 64.347 NE,NO 468.340 NA,NO
1986 | -7,689.869 -9,429.214| 1,206.658 64.347 NE,NO 468.340 NA,NO
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Figure 7.1.2: LULUCF sector emissions and removals from 1986 to 2010.
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7.2 Methodological issues for LULUCF in Siovenia

7.2.1 Land use and land use change in time period 1986 -2010

In previous National Inventory Reports updated version of the Agricultural Land Use Map
(ALUM) of Ministry of Agriculture, Forestry and Food (MAFF) was used. Two versions of
ALUM map were used to capture land cover changes: the one published in the year 2002
(reflecting the land use / land cover situation from the year 1998), and the other published
in 2008 (reflecting the situation in the year 2007). This is the first Slovenian database,
where directly comparable data could be used for estimation of land use cover change.
This enabled us acquiring a much better estimation of land use cover trends, as compared
to the former auxiliary and less accurate data source used to land use cover change in
earlier reports.

Table 7.2.1: Relerences to sources of information (GFRA 2010)

References to sources of

information Variable(s) Year(s) | Additional comments

Land use photo interpreted in scale

Cadastre of Actual 1:5,000 from aerial imagery

Agricultural Land Use.

2 : Land use /| 1998, acquired in years 1994 to 2001,
Ministry ~of Agricuiture, Land cover 2007 1998 is the average year; covers
Forestry and Food also all the forested and urban
(MAFF) 2002 and 2008. areas

The ALUM 2002 and 2008 have seven main categories: agricultural land, forest, built-up
areas and related surfaces, swamps and other marshy areas, dried open areas with special
vegetation, open areas with little or no vegetation and on the end waters (Table 7.2.2 and
Table 7.2.3). In IPCC GPG 2003 Slovenian land use category the agricultural land is
separated on two categories cropland and grassland, and categories dried open areas with
special vegetation, open areas with little or no vegetation are in the one class (see Table
7.2.4).

Rules and information on data processing, analysis and assessment of ALUM is defined in
Slovenian legislan, in act: Rules on evidence of actual agricultural and forestal land use
(UL 122/2008). ALUM is publicly available on internet on  URL:
http://rkg.gov.si/fGERK/WebViewer

Currently used land use change matrix is under revision (internal and external).
Discrepancies in areas were noticed during preparation of NIR and by ERT during
centralized review. Results of the revision will be implemented in 2013 submission.

Definitions about specific land use from GPG 2003 for Slovenia are described below.

Definition of forest: Land spanning more than 0,5 hectares with trees higher than 5 meters
and canopy cover more than 10 percent, or trees able to reach this threshold in situ. It
includes abandoned agricultural land with natural expansion of forest. Abandoned
agricultural land on area more than 0.25 ha, which have been abandoned for more than 20
years, with minimal tree height 5.00 m and have a tree crown cover between up to 75 %
are defined as forests.
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Definition of cropland:

e Annual: arable land breed more than 2 meters and grow the non woody vegetation
(cereals, potatoes, forage crops, vegetable crops, oilseed, ornamental plants,
herbs, strawberries, hop fields...) and agricultural fallows ground. There are
temporary meadows, uncultivated agricultural land and greenhouses.

¢ Perennial: permanent crops on arable land such as vineyards, extensive and
intensive orchards, olive groves, nursery (for grapevines, fruit and forest trees),
forest plantations, riparian overgrowths and forest hedges (by watercourses, field
hedges...) and forest trees on agricultural land.

Definition of grassland: Agricultural areas grown by grass and other herbs that are regularly
cut or grazed. These areas are not in tillage or fallow ground. Included are areas covered
with some of forest trees (less than 50 trees/ ha) and the mountain pastures too. In this
class there are swamp pastures and meadows on organic or mineral-organic soils, where
the groundwater rises few times in the year :

Definition of wetlands: there are fens and raised bogs. Vegetation is higher than swamp
pastures and meadows and there is no cutting of the grass or grazing. There are the areas
with reeds and low placed areas frequently floated. All that areas are not in agricultural use.
In this class there are the inland water bodies (major rivers, lakes and water reservoirs) too.

Deiinition of settlements: all piece of land where the buildings, roads, parking places,
mines, stone pits and all other infrastructure are in human use.

Definition of other land: non-forest land covered with vegetation lover than 2 meters or
covered less than 75 percent, which is not used in agriculture. There are inbuilt areas with

ittle or no vegetation as rocks, sands, sand banks (bigger than 5000 m2), waste and other -

opened areas. This is all land that is not classified in other land use definitions.

tn NIR 2009 in the area of forest land three National land use classes were included: forest
1ID 2000), overgrown areas (ID 1410) and dried open areas with special vegetation (ID
5000;}. The last category (ID 5000} is not comparable with definition of forestland. So that
class is now in category Other land.

Distribution of national classes of land uses from ALUM into six main categories from GPG
IPCC 2003 are presented in next 1ables (Table 7.2.2, 7.2.3, and Table 7.2.5).
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Table 7.2.2: Categories in ALUM in 2002

Main category National remarks

class ID
Arable land

1100 Arable land

1160 Hop fields

1211 Vineyards

1221 Intensive orchards

1222 Extensive orchards

1230 Olive groves

1240 Other permanent crops

1310 Intensive meadows and pastures

1321 Swampy meadows and pastures

1322 Extensive meadows and pastures

1410 Overgrown areas

1420 -Forest plantation

1500 Mixed land use areas (arable land and forest, small areas)
Forest

[ 2000 | Forest
Built-up areas and related surfaces
| 3000 | Built-up areas and related surfaces

Marshy areas

4100 Swamps

4210 Reeds

4220 Other marshy areas
Dried open areas with special vegetation

| 5000 | Dried open areas with special vegetation
Dried open areas with special vegetation
1 6000 | Open areas with little or no vegetation
Waters
[ 7000 | Waters
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Table 7.2.3: Categories in ALUM in 2008

Main category National remarks
class ID
Arable land
1100 Arable land
1130 Temporary meadows
1160 Hop fields
1180 Other permanent crops on arable land
1190 Green houses
1211 Vineyards
1212 Nursery
1221 Intensive orchards
1222 Extensive orchards
1230 Olive groves
1240 Other permanent crops
1300 Meadows and pastures
1321 Swampy meadows and pastures
1330 Alpine meadows
1410 Overgrown areas
1420 Forest plantation
1500 Mixed land use areas (arable land and forest, small areas)
1600 Uncultivated agriculture land
1800 Forest trees on agricultural land
Forest
| 2000 | Forest

Built-up areas and related surfaces

[ 3000 | Built-up areas and related surfaces
Marshy areas
4100 Swamps
4210 Reeds
4220 Other marshy areas

Dried open areas with special vegetation

[ 5000

| Dried open areas with special vegetation

Dried open areas with special vegetation

| 6000

| Open areas with little or no vegetation

Waters

| 7000

| Waters

Table 7.2.4: Uncertainties for ALUM database.

% errors in land use
ALUM 2002 (agricultural land use map) 4,68
ALUM 2007 4,68
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Table 7.2.5: Categories from ALUM 2002 and 2008 delivered in six main categories from GPG IPCC

2003.
Main category | Sub category | National | remarks
in IPCC in IPCC class ID
Cropland 5.B
annual 1100 Arable land
1130 Temporary meadows
1160 Hop fields
1190 Green houses
perennial 1180 Other permanent crops on arable land
1211 Vineyards
1212 Nursery
1221 Intensive orchards
1222 Extensive orchards
1230 Olive groves
1240 Other permanent crops
1420 Forest plantation
1800 Forest trees on agricultural land
Grassland 5.C
1300 Meadows and pastures
1321 Swampy meadows and pastures
1330 Alpine meadows
1500 Mixed land use (arable land and forest, small areas)
1600 Uncultivated agriculture land
Forest 5.A
2000 Forest
1410 Overgrown areas
Wetlands 5.D
4100 Swamps
4210 Reeds
4220 Other marshy areas
7000 Waters (inland water bodies)
Settlements 5.E
| | 3000 | Built-up areas and related surfaces
Other land 5.F
6000 Open areas with little or no vegetation
5000 Dried open areas with special vegetation

GGGDU—DDUDDDDDBDDDBDE“

The cropland is separated on two subcategories: annual and perennial cropland.
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7.2.1.1 Land use change matrix

The land areas in the pericd 1986-2010 are represented by geographically explicit land-use
data with a resolution of 0.25 hectare (following approach 3 for representing land areas;
IPCC 2003). Direct and repeated assessment of land use with full spatial coverage also
enables to calculate spatially explicit land-use change matrices. In 2002 the new Slovenian
land-use map (ALUM) has been launched from Ministry for agriculture, forestry and food
(MAFF) and presented land use situation in 1998. The method was repeated in 2007. With
these two maps of land use we could find out the land use changes between period 1998
and 2007. The annual figures for areas in transition between different land uses have been
derived from basic assumption (informed by expert judgment) that known patterns of land
use changes in Slovenia are constant. To estimate the land use and land-use change for
each year in that period, a spatial extrapolation based on the presently available ALUM
data was made. For previous period from 1986 till 1998 the down dating method was used.
For land use changes in years 2008, 2009 and 2010 it is presumed that the changes stay
the same as in years before.

Table 7.2.6: The average annual land use change matrix for IPCC land use categories.

ha/ year Forestland | Cropland | Cropland | Grassland | Wetlands | Settlemets | Other | Total
. perenial annual . land
Forest land 754 86 1,982 82 984 199 | 4,086
Cropland perenial 807 195 1,271 50 402 1 2,726
Cropland annual 299 396 | - 4,560 34 560 0| 5849
Grassland 3,085 1,651 1,967 o 111 1,146 6 7,964
Wetlands 74 42 o| 203 o 72 15 414
Settlemets 221 401 70 1,163 ) v 3 1,888
Other land 362 56 1 647 10 11 ] 1,087
Total 4,845 3,299 2,328 9,825 319 3,174 225 | 24,015

Currently used land use change matrix is under revision (internal and external).
Discrepancies in areas were noticed during preparation of NIR and by ERT during
centralized review. Results of the revision will be implemented in 2015 submission.

Land use areas for each land use were calculated using following equation.

AreaLU,yeamﬁnvmlory = AreaLU,previousin venioryyea + ArealandcanveﬂedloLU - AreaLUconverldloolherlaldcalegary

(Equation 1)

Areayy yearotinventory - area of selected land use category in year of inventory [ha]

Areayy previousinventoryyear ~ @rea of selected land use category in previous year [ha]
AreangconverteatoLu - @rea of land converted to selected land use category (haj

Areay yconvertedtootheriandcategory - area of selected land use category converted to other land use

category [haj

The final areas of individual land use were corrected with total area of Slovenia. Areas from
basic year to 2010 are in Table 7.2.7. The results were compared with a spatial sampling
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approach method (Kobler 2008) and the results were very similar. A spatial sampling

method is described in Slovenian National Inventory Report 2008, Chapter 7.2.).

Table 7.2.7: Areas for land uses from 1986 to 2010.
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kha kha kha kha kha kha kha

2010 |2,027.300|1,244.268| 222.700| 407.817 13.440| 112.836 26.240
2009 |2,027.300|1,243.426| 228.183| 403.542 13.544 | 111.407 27.198
2008 |2,027.300|1,242.583| 233.667 | 399.267 13.648 | 109.978 28.156
2007 [2,027.300|1,241.741| 239.151| 394.992 13.752| 108.550 29.114
2006 |2,027.300]1,240.898| 244.635| 390.717 13.856| 107.121 30.072
2005 |2,027.300]1,240.056| 250.119| 386.441 13.961| 105.693 31.030
2004 |2,027.300|1,239.214| 255.603| 382.166 14.065| 104.264 31.988
2003 |2,027.300]1,238.371| 261.087| 377.891 14.169| 102.835 32.946
2002 |2,027.300|1,237.529| 266.571| 373.616 14.273| 101.407 33.905
2001 2,027.300|1,236.687 | 272.055| 369.341 14.377 99.978 34.863
2000 |2,027.300|1,235.844| 277.539| 365.065 14.481 98.550 35.821
1999 [2,027.300(1,235.002| 283.022| 360.790 14.586 97.121 36.779
1998 [2,027.300|1,234.159| 288.506| 356.515 14.690 95.693 37.737
1997 [2,027.3001,233.317| 293.990| 352.240 14.794 94.264 38.695
1996 |2,027.300|1,232.475| 299.474| 347.964 14.898 92.835 39.653
1995 [2,027.300|1,231.632| 304.958| 343.689 15.002 91.407 40.611
1994 |2,027.300|1,230.790| 310.442| 339.414 15.107 89.978 41.569
1993 [2,027.300|1,229.948| 315.926| 335.139 15211 88.550 42.527
1992 [2,027.300|1,229.105| 321.410| 330.864 198310 87.121 43.486
1991 2,027.300|1,228.263| 326.894 | 326.588 15.419 85.692 44.444
1990 [2,027.300 | 1,227.420| 332.378| 322.313 15:523 84.264 45.402
1989 [2,027.300(1,226.578| 337.861| 318.038 15.627 82.835 46.360
1988 [2,027.3001,225.736| 343.345] 313.763 15732 81.407 47.318
1987 [2,027.300 | 1,224.893 | 348.829| 309.488 15.836 79.978 48.276
1986 [2,027.300|1,224.051| 354.313| 305.212 15.940 78.549 49.234
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7.2.2 Carbon stocks in litter and soils

The existent databases in Slovenia were not established to be used *or mineral soil carbon
pool and litter pool assessment. For our assessment there are a total of 909 soil profiles
(mineral soil) descriptions with analytical data. Scil database includes data about soil
physiscal and chemical properties, but no data of soil bulk density, so pedotransfer
functions were used.

LITTER

The separate estimate of carbon stock in O, Oy and Oy, sub horizon was provided, due to
fact that each organic subhorizon were sampled within an area of 25 x 25 cm. separately.
Volume of roots and coarse fragments (soil skeleton > 2 mm) were subtracted from volume
of soil sample. Carbon steck in litter was calculated according to equetion 4:

k
Cpool = Z (%Corg,i M s, /100) (Equation 2)
=1

1
Coool - Carbon stock [Gg ha'']
Corg - the organic carbon content and clay content (both in %)
Mos+c,i- quantity [ Gg ha’ ] of dry soil in sub horizon i
k - number of soil horizon in soil profile

Table 7.2.8: Average carbon stock in litter (from 8x8km grid survey)

: ~ | average carbonstock[tha'l] | 'n

D. horizon 1.44 £ 0.15 143
Oy, horizon 8.85+1.42 | 145
litter (O, + O,) 10.41 +1.50 | 143

SOILS

Carbon stock in mineral part of soil (SOM) was calculated from the foliowing equation 2.

pool Z(% org.i di'pi'loo) (Equation 3)

Cpoo, - carbon stock [Gg ha'']

D; - thickness fm] of soil horizon |

pi - soil bulk density fg cm™]

k - number of sub horizon in soil profile

Because no measurements of bulk density were available, the soil bulk density [g/cm®] was
estimated from the following transfer function, equation 3.
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1/(0,625+0,05-%C,,, +0,0015- %clay) — if %C,,, <5%
p. = 1,55-0,0814-%C,, — if 5% < %C,,, <15% (Equation 4)
0,725-0,337-log,, %C,,, — if %C,, >15%

org org

pi - soil bulk density [g cm™®]
Cor - the organic carbon content and clay content (both in %)

The top equation for mineral soils is based on data by Hoekstra and Poelman (1982), the
bottom equation for peat(y) soils is derived from Van Wallenburg (1988) and the central
equation is a linear interpolation (for clay=0) between the two (Reinds et al. 2001).

Carbon stock in mineral part of soil (SOM) was calculated for 0—30 cm soil depth. For soil
horizons with the depth of the lower boundaries below 30 cm, a constant value of carbon
stock within horizon were assumed.

Table 7.2.9: Average carbon stock (SOC) on 30 cm depth in mineral part of soil.

- Lan_d ‘use_ _- Average['tct?;_l?i)n stock n

Cropland annual 100 187
Cropland perrenial 68 31
Forest land 105 318
Grassland 107 407

For improvements of carbon stock data for litter and mineral soil we re-analyzed (chemical
and physical properties: Corg, texture) archived soil data and recalculation of changes in
Carbon stock in mineral soil depth 0—20 cm, include carbon stock data for litter and soil
organic matter from 8x8 km grid survey (from 145 plots).

Table 7.2.10: Average carbon stock in mineral soils for forest land (from 8x8km grid survey)

average carbon stock [t ha] n
M, horizon 3525+2.06 | 141
Myo horizon 68.32+£6.22 | 136
Mineral soils 103.31+7.90 | 136

Recalculations will be made in 2013 submission.

For estimation of temporal changes in carbon stock and changes due to land conversion,
the YASSOO07 model will be used. Local pedotransfer functions will be developed for
improvements of bulk density estimation. This will enable us use soil profile from the past,
for which data about soil bulk density were not available.
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7.3 Forest Land (5A)

7.3.1 Source category description

Forest land category includes CO. emissions from changes in carbon stock in living
biomass (above and below ground biomass), in dead organic matter (dead wood and litter)
and in soils. Carbon stock changes are reported in Forest land remaining forest land and in
Land converted to forest land. Also non-CO, emissions from biomass burning are reported.

Area of forest land in Slovenia is 1,243,426 ha and covers 61.3 % of country area. Most
Slovenian forests are located within the area of beech, fir-beech and beech-oak sites (70
%). which have a relatively high production capacity. The share of growing stock
of coniferous trees is 46.4 %, of deciduous trees 53.6 %. Main tree species are beech
(Fagus sylvatica), spruce (Picea abies), fir (Abies alba), oak (Quercus sp.) and scotch pine
(Pinus sylvestris). These species represents 80.0 % of total growing stock (beech — 31.0
%, spruce — 33.9 %, fir — 8.2 %, oak — 5.8 %, pine — 4.1 %).

Majority, 74 % of forests in Slovenia are private property, 26 % of forests are public (owned
by the state or communes). Larger and undivided forest estates of state-owned forests
enable good professional management. Private forest estates are small, with an average
area of only 3 ha and even these are further fragmented into several separate plots. For
the great majority of these estates forests are not of economic interest. Private forest
property is becoming even more fragmented as the number of forest owners is increasing.
According to the latest data there are already 314,000 (with co-owners even 489,000)
forest owners in Slovenia. The major fragmentation of forest property, the number of forest
owners and co-owners, present a serious obstacle to professional work in private forests,
to optimal timber production and utilisation of forest potential (Slovenia Forest Service,
2011).

All forests in Slovenia are considered managed, because forest management plans are
arepared for all forests, regardless ownership, conservation degree or natural conditions.

According to Slovenian Act on Forests (1995, section 2) forest land is defined as area
overgrown with forest trees in the form of stands or other forest plants which provides any
of the functions of a forest. Forest according to this Act also includes overgrown plots of
land defined as forest in the spatial element of the forest management plan.

(2) The forest infrastructure not allocated into separate lot is an integral part of the forest
land.

(8) The following are not forest within the meaning of this act: individual forest trees,
groups of forest trees up to an area of 0.05 hectares, non-autochthonous riverine and
windbelt trees, avenues, parks, plantations of forest trees, pens for rearing game, and
pastures overgrown with forest trees if used for pasturing, irrespective of how they are
described in the land register.

(4) The provisions of this act and regulations issued on the basis hereof shall also apply
to forest trees which grow outside forests insofar as they are specifically defined.

According to Slovenian Act on Forests (2007), the definition of forest land was novelated.
Forest land area is covered with forest trees in the form of stands with minimal tree height 5
m and with minimal area of 0.25 hectares (2,500 m?). Abandoned agricultural land on area
more than 0.25 ha, which have been abandoned for more than 20 years, with minimal tree
height 5.00 m and have a tree crown cover between up to 75 % are defined as forests.
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Table 7.3.1: Activity data for forest land (1986 — 2010) in kha.
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kha kha kha kha kha kha kha kha
2010|1,244.268 | 1,239.423 4.845 1.106 3.083 0.074 0.221 0.362
2009 | 1,243.426 | 1,238.581 4.845 1.106 3.083 0.074 0.221 0.362
2008 | 1,242.583 | 1,237.739 4.845 1.106 3.083 0.074 0.221 0.362
2007 | 1,241.741 | 1,236.896 4.845 1.106 3.083 0.074 0.221 0.362
2006 | 1,240.898 | 1,236.054 4.845 1.106 3.083 0.074 0.221 0.362
2005|1,240.056 | 1,235.212 4.845 1.106 3.083 0.074 0.221 0.362
20041 1,239.214 | 1,234.369 4.845 1.106 3.083 0.074 0.221 0.362
2003 | 1,238.371 | 1,233.527 4.845 1.106 3.083 0.074 0.221 0.362
2002 | 1,237.529 | 1,232.684 4.845 1.106 3.083 0.074 0.221 0.362
2001 1,236.687 | 1,231.842 4.845 1.106 3.083 0.074 0.221 0.362
2000* | 1,235.844 | 1,231.000 4.845 1.106 3.083 0.074 0.221 0.362
1999 | 1,235.002 | 1,230.157 4.845 1.106 3.083 0.074 0.221 0.362
1998 | 1,234.159 | 1,229.315 4.845 1.106 3.083 0.074 0.221 0.362
1997 (1,233.317 | 1,228.473 4.845 1.106 3.083 0.074 0.221 0.362
1996 | 1,232.475 | 1,227.630 4.845 1.106 3.083 0.074 0.221 0.362
1995 1,231.632 | 1,226.788 4.845 1.106 3.083 0.074 0.221 0.362
1994 | 1,230.790 | 1,225.945 4.845 1.106 3.083 0.074 0.221 0.362
1993 | 1,229.948 | 1,225.103 4.845 1.106 3.083 0.074 0.221 0.362
1992 (1,229.105 | 1,224.261 4.845 1.106 3.083 0.074 0.221 0.362
1991 | 1,228.263 | 1,223.418 4.845 1.106 3.083 0.074 0.221 0.362
1990 | 1,227.420 | 1,222.576 4.845 1.106 3.083 0.074 0.221 0.362
1989 | 1,226.578 | 1,221.734 4.845 1.106 3.083 0.074 0.221 0.362
1988 | 1,225.736 | 1,220.891 4.845 1.106 3.083 0.074 0.221 0.362
1987 |1,224.893 | 1,220.049 4.845 1.106 3.083 0.074 0.221 0.362
1986 | 1,224.051 | 1,219.206 4.845 1.106 3.083 0.074 0.221 0.362
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Table 7.3.2: Emissions/removals from forestland (1986 —2010) in Gg CO2

A.2. Land converied to Forest Land
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Gg CO2 Gg CO2 | Gg CO2 |Gg CO2|Gg CO2| Gg CO2 | Gg CO2|Gg CO2
2010 | -11,138.328 | -10,869.439 | -268.889 | -227.155| -34.269 NE NO -7.466
2009 | -11,039.613| -10,770.724 | -268.889 | -227.155| -34.269 NE NO -7.466
{ 2008 | -11,043.132| -10,774.243 | -268.889 | -227.155| -34.269 NE NO -7.466
2007* | -11,027.510| -10,758.620| -268.889 | -227.155| -34.269 NE NO -7.466
2006 | -10,875.788| -10,606.899 | -268.889 | -227.155| -34.269 NE NO -7.466
2005 | -11,006.733| -10,737.843 | -268.889| -227.155| -34.269 NE NO -7.466
2004 | -11,009.662| -10,740.772 | -268.889| -227.155| -34.269 NE NO -7.466
2003 | -10,778.966 | -10,510.077 | -268.889| -227.155| -34.269 NE NO -7.466
2002 | -10,995.364 | -10,726.474 | -268.889| -227.155| -34.269 NE NO -7.466
2001 -10,965.219| -10,696.330| -268.689 | -227.155| -34.269 NE NO -7.466
i 2000 -9,500.637 | -9,231.747 | -268.889 | -227.155| -34.269 NE NO -7.466
1999 -9,468.012| -9,199.123 | -268.889 | -227.155| -34.269 NE NO -7.466
1998 -9,409.167 | -9,140.277 | -268.889 | -227.155| -34.269 NE NO -7.466
1997 -9,449.242| -9,180.353 | -268.889 | -227.155| -34.269 NE NO -7.466
1996 -9,461.707| -9,192.817 | -268.889 | -227.155| -34.269 NE NO -7.466
1995 -9,467.814| -9,198.925| -268.889| -227.155| -34.269 NE NO -7.466
1994 -9,479.847| -9,210.957| -268.889 | -227.155| -34.269 NE NO -7.466
1993 -9,473.518| -9,204.628| -268.889 | -227.155| -34.269 NE NO -7.466
1992 -9,430.693| -9,161.804 | -268.889 | -227.155| -34.269 NE NO -7.466
1991 -9,391.337| -9,122.448| -268.889 | -227.155| -34.269 NE NO -7.466
1990 -9,387.883| -9,118.994 | -268.889| -227.155| -34.269 NE NO -7.466
1989 -9,435.576| -9,166.686| -268.889| -227.155| -34.269 NE NO -7.466
1988 -9,423.298| -9,154.409| -268.889 | -227.155| -34.269 NE NO -7.466
1987 -9,435.543| -9,166.654 | -268.889 | -227.155| -34.269 NE NO -7.466
1986 -9,429.214| -9,160.325| -268.889 | -227.155| -34.269 NE NO -7.466

* Inventory year

Removals CO, in category forest land range from —9,429.2 Gg CO, (1986) to — 11,138.3
Gg CO; (2010).

Forest land remaining forest land (CO,) and Land converted to forest land (CO,) were
identified as key sourze categories. Concerning the CHs or N;O emissions, forest land
remaining forest land end land converted to forest land have not resulted as a key source.
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7.3.2 Methodological issues

7.3.2.1 Forestland remaining forestland

In time period from 1986 to 2010 the annual removals were between -9,122.4 Gg CO,
(1991) and -10,869.4 Gg CO. (2010).

Carbon stock changes in living biomass

In accordance with the decision tree provided in the GPG-LULUCF, carbon stock changes
in living biomass in Forest land remaining Forest land are estimated by Tier 3, stock
change method. The method requires biomass carbon stock inventories at two points in
time. Biomass change is the difference between the biomass at two points in time, divided
by the number of years between the inventories. Data from national forest inventories
(NFI), made in years 2000 and 2007, were used for our calculations.

For calculations the equation 3.2.3 from GPG-LULUFC was used:

— (CI2 _Cll) * A
L
AC - living biomass [t CO]
A — area of forest land [ha]
C, — tolal carbon biomass calculated at time t; or t, [t C]

AC (Equation 5)

The carbon stock in living biomass was calculated from the merchantable volume multiplied
by wood density (WD), biomass expansion factor (BEF.), root-to-shoot ratio (R) and carbon
fraction of dry matter (CF). These parameters, except carbon fraction of dry matter, are
determined separately for tree species.

C =(GS, *WD, * BEF,,)*(1+R,)* CF (Equation 6)

GS — growing stock

WD — basic wood density

BEF, — biomass expansion factor for conversion of merchantable volume to aboveground
free biomass

R — root shoot ratio

j — tree species

Parameters

Growing stock

Growing stock is volume over bark of all living trees more than 9.99 cm in diameter at
breast height. Includes the stem from ground to a top diameter of 6.99 cm, and may also
include branches to a minimum diameter of 6.99 cm.

The data are from the Slovenian National Forest inventory (NFI). The NFI was carried out
in the years 2000 and 2007. Assessment was made on grid 4 x 4 km. Growing stock in
2000 was 283.19 m¥ha (confidence interval: 269.37 — 297.01 m%ha) and in year 2007 was
326.43 m%ha (confidence interval: 312.30 — 340.57 m°ha).
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The NFI increment data include all possible reasons for biomass increments and losses in
the forest. That means that biomass increments due to abandonment of managed land or
biomass loses due to traditional (non-commercial) fuel wood consumption, forestland
conversion, forest fires and other damages are already considered in calculations based on
the inventory data.

For the estimation of growing stock of Slovenian forests from 1986 to 2010, the following
methodology was applied:

the initial growing stock volume is from NFi 2000 and NFI 2007;

the growing stock between these years were interpolated;

the growing stock from 2000 to year 1986 was extrapolated;

the growing stock for 2008, 2009 and 2010 remains the same as in 2007
(326.43 m*ha).

INext NF! is planned for 2012. When data from NFI_2012 will be available, recalculations of
growing stock for years 2008 — 2012 will be made.

Table 7.3.3: Growing stock in Slovenian forests from 1986 to 2010.

| Year Growing Year Growing
stock stock
[m3/ha] [m3/ha]
2010 3264 1997 264.7
2009 326.4 1396 258.5
, 2008 326.4 1995 252.3
' 2007* 326.4 1994 246.1
2006 320.3 1993 240.0
2005 314 .1 1992 233.8
2004 ' 307.9 1991 227.6
2003 301.7 1990 221.4
2002 295.5 1989 215.2
2001 289.4 1988 209.1
2000 283.2 1987 202.9
1999 277.0 1986 197.0
1998 270.8 * Inventory year

~able 7.3.4: Growing stock composition (in percent) by tree species in inventory years.

% of growing stock __year
Scientific name Common name 2000 2007
Picea abies Spruce 33.39 30.94
Fagus sylvatica Beech 31.65 31.02
Abies alba Fir 9.27 8.20
Quercus petraea Oak 5.09 5.75
Pinus sylvestris Scots Pine 4.09 4.12
Acer pseudoplatanus | Maple 3.24 3.22
Carpinus betulus Hornbeam 1.62 2.30
Caslanea sativa Chestnut 1.52 1.89
Pinus nigra Black Pine 1.16 1.57
Ostrya carpinifolia Hop Hornbeam 0.82 1.25
Remaining 8.15 9.75
TOTAL 100.00 100.00
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Biomass expansion factor (BEF,) and Root-to-shoot ratio (R)

The default value given in the GPG-LULUCF (Table 3A.1.10) has been adopted in
calculations (BEF,= 1,15 for conifers and broadleaves). Values were used from lower limits
of the range (for temperate climatic zone), because they are more suitable for mature
forests or those with high growing stock.

For two tree species — fir (Abies alba) and oak (Quercus sp.) the national biomass
expansion factor (BEF,) and Root-to-shoot ratio (R) are in determination.

Root-to-shoot ratio (R) values were adopted from Table 3A.1.8. Mean values (aboveground
biomass > 150 t/ha) for conifers (0.23) and for broadleaves (0.24) were used.

Wood density (WD)

According to analyses of national data from previous researches done by Slovenian
Forestry Institute (SFl), basic wood density is for Fagus sylvatica (WD = 0.584 t/m%) and
Alnus glutinosa (WD = 0.445 t/m®). These national data are not different from default values
in Table 3A.1.9-1 of GPG LULUCF. Further analyses on the approach and methodology
are in progress (will be finished until 2012).

Carbon fraction of dry matter (CF)

The default value given in the GPG-LULUCF has been adopted as the carbon fraction of
dry matter (CF=0.5tC/td.m.).

Table 7.3.5: Parameters (WD, BEF2, R, CF and ) used for selected tree species.

Common name WD BEF2 R CF
[t/m°] [dimensionless] [dimensionless] [tC/td.m.]
Spruce 0.400 1.15 0.23 0.50
Beech 0.584 115 0.24 0.50
Fir 0.400 115 0.28 0.50
Oak 0.580 115 0.24 0.50
Scotch Pine 0.420 INl5 023 0.50
Maple 0.520 1.15 0.24 0.50
Hornbeam 0.630 1.15 0.24 0.50
Chestnut 0.480 115 0.24 0.50
Black Pine 0.420 1015 0.23 0.50
Hop Hornbeam 0.630 1S 0.24 0.50

Carbon stock changes in dead organic matter

In accordance with the decision tree provided in the GPG-LULUCF, carbon stock changes
in dead organic matter in Forest land remaining Forest land are estimated by Tier 2, in
acoordance with equation 3.2.10. from GPG- LULUCF.

ACFFDOM i ACFFDW X ACFF,_,- (Equation 7)

AC FF,p, — annual change in carbon stocks in dead organic matter [t C yr 5 |
AC,,.  —change in carbon stocks in dead wood [t C yr ]

AC,,, -change in carbon stocks in litter [t C yr ]
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Dead wood content is all non-living woody biomass not contained in the litter, either standing,
lying on the ground, or in the soil. According to definition from NFI 2007, dead wood in
Slovenia includes:

- dead trees (DBH > 10 cm);

- stumps (D > 10 cm and H > 20 cm);

- snags {D > 10 cm and H > 50 cm);

- coarse woody debris (D > 10 cm and L > 50 cm).

National data on the stock of dead wood are available just from the NFI 2007. So the dead
wood biomass for year 2000 and 1990 was estimated applying with dead mass conversion
percent from dead wood in NFI 2007, as only available information. For calculations the
equation 3.2.12 from GPG-LULUFC was used.

AC,.(DW) = [A *(B—"Z;@J *CF (Equation 8)

ACre(DW) - annual change in carbon stocks in dead wood [t yr ']

A — area of managed forest land remaining forest land [ha]

By, — dead wood stock at time t, for managed forest remaining forest jt d.m.]
B;; — dead wood stock at time 1, for managed forest remaining forest ft d.m.]
T — time period between t; and t, [yr]

CF — carbon fraction of dry matter [t d.m.]

According to NFI 2007 the dead wood stock was 8.97 t d.m./ha (18.56 m%ha). That
represents 5.69 % of growing stock. For year 2000 value for dead wood stock was 7.47 t
d.m./ha (16.12 m%ha) and for year 1990 was 5.83 t d.m./ha (12.60 m¥ha).

Planned NFI 2012 will also include measurements and data of dead wood stock. Then we
will have reliable data for years 2007 and 2012, because the dead wood stock will be
measured and assessed with the same methodology as in the 2007 NFI. We will explore
more accurate methodologies for the estimation of the carbon stock changes in dead wood
for the years prior to 2007.

For calculations of carbon stock changes in litter Tier 1 methodology was used. Under Tier
1, it is assumed thet the average transfer rate into the litter pool is equal to the transfer rate
out of the litter pool, so the net change is zero. Results of our preliminary expertise for
neriod 1996 — 2006 (Kobal M., Simoncic P., 2011), show relative stable carbon stocks in
itter in forest land remaining forest land. Resuits are explained in ‘carbon stock changes in
soils’. We are going to reinvestigate the current research objective and national available
data.

Carbon stock changes in soils

In accordance with GPG-LULUCF, carbon stock changes in soils are estimated by Tier 1
methodology. Under Tier 1, it is assumed that when forest remains forest, the carbon stock
in soil organic matter does not change, regardless of change in forest management, types,
and disturbances regimes; in other words that the carbon stock in mineral soil remains
constant so long as the land remains forest. Results of our preliminary expertise for period
1996 — 2006 (Kobal M., Simoncic P., 2011), show relative stable cerbon stocks in forest
soils.
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Changes in carbon stock in litter and soils in forest land remaining forest land in
period 1996 — 2006

For year 1996, at each plot, three soil subsamples were taken for organic (Litter) and
mineral layer (SOM). For mineral part of soil, samples were taken with soil auger (& = 7
cm) at fixed depth (0-5, 5-10 and 10-20 cm) and for organic layer within 25 x 25 cm
square. Subsamples were taken 5 m apart from plot centre, 120°clockwise and were
combined for laboratory analysis (composite samples). Volume of roots and coarse
fragments (soil skeleton > 2 mm) were subtracted from volume of soil sample. For year
2006, soil survey was made according to methodology for BioSoil demonstration project.
Soil subsamples for organic and mineral layer were taken as in year 1996, with 5 replicates
in each plot (centre of a plot and celestial direction). Volume of roots and coarse fragments
were subtracted from volume of soil sample. For evaluation of temporal changes paired t-
test was performed.

Figure 7.3.1: Carbon stock in forest soils and litter (1996-2006).
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The carbon stock changes in litter slightly increase from year 1996 to year 2006, when
national forest soil surveys as a part of ICP Forest and BioSoil Soil demonstration
projects/surveys, were carried out. The differences for litter stock changes are not
statistically significant (p = 0.205). Carbon stock changes in mineral soils for the same
period decrease, but the changes are not significant (p = 0.052).

Preliminary results on limited number of sampling plots, show us relative stable carbon
stocks in forest soils for observed period with insignificant differences between organic -
litter layers and also for mineral layer. If we take in account literature values for central
European forests, in the moment, we conclude that there are not significant changes in
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forest soils within periods e.g. 5-10 years if the land use is not changed (forest remaining
forest; source: SFI project report 2011). For final conclusions we will proceed with analysis
of existing historical and archived soil and litter data, partly additicnal soil sampling and
new, improved recalculations (future imprcvements).

7.3.2.2 Non-CO, greenhouse gas emission

N;O Emissions from N Fertilization and Drainage of Soils

Fertilization of forests is not usual in Slovenia — this is not a commen practice. Therefore,
no emissions are reported in CRF Table 5(1).

Drainage of forests is not common practice in Slovenia. There are no survey data available,
but the drained area is probably very small, if existing at all.

Emissions from Wildfires

As controlled burning is not allowed in Siovenia, all fires are assigned to “wildfires”. It is
assumed that all fires affected productive forests. The area of wildfires in Slovenia is very
small, less than half percent in the year 2003, which was the most problematic year in the
following period. For calculations the Tier 2 (country level estimated of area burned) was
used and estimation of GHGs directly released in fires.

For calculations for emissions from wildfires the equation 3.2.20 was applied.

Lfire[tGHG|= A*B*C*D*107 | (Equation 9)

A — area burnt [ha]

B — mass of available fuel [kg d.m. ha ]

C — combustion efficiency (Table 3A.1.12 in IPCC GPG - LULUCF 2003)
D — emission factor (Table 3A.1.16 in IPCC GPG — LULUCF 2003)

~or all GHG, the default emission factors were applied (IPCC 2003, Table 3A.1.16). Values
Tor emission factors for forest fires were adopted.

Table 7.3.6: Emission factors used from Table 3A.1.16 (GPG- LULUCF)

Gas : Emission factor (D)
_ , [g/kgd.m.]
CO, carbon dioxide 1580
CO carbon oxide 130
CH, methane 9
NO, nitrogen oxide 0.7
N.O nitrous oxide 0.11
NMHC | non methane hydrocarbons 10

Mass of availble fuel (B) was calculated from average growing stocx for each year. The
fraction of the biomass combusted (C = 1-0545) was adopted from Table 3A.1.12 (GPG-
LULUCEF). Inserting these values in equation 3.2.20 of IPCC (2003), the emissions shown
in Table 7.3.7 were calculated.
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Table 7.3.7: Productive forest land affected by wildfires and resulting GHG emissions 1986-2010.

Mass of
Year Area | available fuel CO, CO CH, NO, N,O NMHC
ha t/ha t t t t t t

2010 52.06 183.62 8,307.02 683.49 47.32 3.68 0.58 52.58
2009 114.73 183.62| 18,307.05| 1,506.28 104.28 8.11 127 115.87
2008 46.69 183.62 7,450.15 612.99 42.44 3.30 0.52 4715
2007 98.61 183.62| 15,734.84| 1,294.64 89.63 6.97 1.10 99.59
2006 | 1,022.81 180.15|160,118.73| 13,174.33| 912.07 70.94 11.15| 1,013.41
2005 142.23 176.67| 21,836.49| 1,796.67| 124.39 9.67 1.52 138.21
2004 76.87 173.20| 11,569.66 951.93 65.90 5.13 0.81 73.23
2003 | 1,592.84 169.72|234,927.17| 19,329.45| 1,338.19 104.08 16.36 | 1,486.88
2002 77.47 166.25| 11,192.06 920.87 63.75 4.96 0.78 70.84
2001 240.36 162.77| 33,998.83| 2,797.37| 193.66 15.06 237" 215118
2000 124.14 159.30| 17,184.66| 1,413.93 97.89 7.61 1.20 108.76
1999 321.10 155.82 | 43,480.19| 3,577.48| 247.67 19.26 3.03| 275.19
1998 725.10 152.35| 95,996.43| 7,898.44| 546.82 42.53 6.68| 607.57
1997 383.33 148.87 | 49,591.82| 4,080.34| 282.49 21.97 345] 313.87
1996 243.75 145.40| 30,798.19| 2,534.03 175.43 13.64 2.14 194.93
1995 148.88 141.92| 18,361.67| 1,510.77| 104.59 8.13 1.28 116.21
1994 NA 138.45 NA NA NA NA NA NA
1993 NA 134.97 NA NA NA NA NA NA
1992 319.37 131.50| 36,495.51| 3,002.80| 207.89 16.17 254 230.98
1991 624.90 128.03| 69,522.57| 5,720.21 396.01 30.80 4.84| 440.02
1990 615.77 124.55| 66,647.49| 5,483.65| 379.64 29.53 464 421.82
1989 120.00 121.08| 12,625.78| 1,038.83 71.92 5.59 0.88 79.91
1988 181.75 117.60| 18,574.00| 1,528.24 105.80 8.23 1.29 117.56
1987 NA 114.13 NA NA NA NA NA NA
1986 NA 110.65 NA NA NA NA NA NA

All data related to burned areas are based on databases of Slovenia Forest Service (SFS).
The areas are identified and geo-located. The annual data related to fires are annually
published by SFS. All GHG emission from forest fires are reported under Forest land
remaining Forest Land.

Calculations of emissions from biomass burning were rechecked and recalculated. Areas of
burned forests in previous reports included whole burned areas (forest land and other land
uses, e.g. grassland), not only forestland. Recalculations were made.

7.3.2.3 Land converted to forest land

Data for land use change from other land use to forestland are described in chapter 7.2.1
and chapter 7.2.2. For the calculation of the annual change in carbon stocks in other land
converted to forestland the IPCC GPG Tier 2 approach is used.

The average annual area converted from other land uses to forest land is 4,845 ha. As
described in chapter 7.2.1 the land use change to forests mainly appear from grassland
and from cropland (Table 7.2.8). When conversion from cropland or grassland to forest
land occurs, based on ALUM data, no distinction is made about intensity of forest
management. Conversions to forest land are not direct human induced, the areas are
under spontaneously expansion of forest. However, SFS system of forest management
differentiates forest lands covered by management plans according to production function
and other ecological and social functions.
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Definition of forest (Slovenian Forestry Act) related to management plans: Land spanning
more than 0.25 hectares with trees higher than 2 meters and canopy cover more than 30
perceni, or trees able to reach these threshold in situ. It includes abandoned agricultural
land (cropland, grassland) with natural expansion of forest (covered with trees 20-75 %).
When natural expansion during more than 20 years or more, trees covered more than 75 %
and diameter in breast hight (DBH) is more than 10 cm, this land becomes forest.

Carbon stock changes in living biomass

The carbon stock change of living biomass has been calculated taking into account the
increase and the decrease of carbon stock related to the areas in transition into forest land.
The annual increment of stem wood over bark on areas which corverted to forests was
estimated with 2,16 m%ha (Wisdom Slovenia, 2006). For the calculation the equation
3.2.23 (following equations 3.2.4 and 3.2.5) from GPG LULUCF was used. No distinction
between intensively and extensively managed forests was made, because all land
converted to forest land are managed extensively (naturally regenerated forests with
minimum human intervention).

ACLFWM,, =A*G,, . ¥CF (Equation 10)
A — area of land converted to forest land [ha]
G — average annual increment rate in total biomass

in units of dry matterft d.m. ha ™ yr ']

CF — carbon fraction of dry matter (default = 0.5tC/td.m.]

Groml = GW * ‘1 + R)
Gw — average annual aboweground biomass increment [t d. m. ha ™" yr’]

R — root shoot ratio appropriate to increments

Gw =1, WD * BEF,

!, — average annual net increment [m° ha " yr ']

ND — basic wood desity [t d.m. m ]

BEF; — biomass expansion factor for conversion of annual net increment (including bark) to
aboveground tree biomass increment

BEF; values were used according to table 3A.1.10 (GPG LULUCF, 2003) for temperate
climatic zone. Values from the upper limit of the range (representing young forests or
forests with low growing stock) were taken: BEF;= 1.3 for conifers and for broadleaves.

Average wood densities were used for conifers (WD = 0.400 t d.m. m?® and for
broadleaves (WD = 0.580 t d.m. m?).

Average annual increment (l,) on areas converted to forestland was 2.16 m® ha " yr
(Wisdom Slovenia, 2006, p. 57, class 1410).

Root-to-shoot ratio (R) values were adopted from Table 3A.1.8. Mean values for conifers

(R = 0.46; aboveground biomass <50 t/ha) and for broadleaves (R = 0.43; aboveground
biomass <75 t/ha) were used.
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Table 7.3.8: Factors for calculation of CO2 accumulation in land converted to forest land.

Iy WD R BEF,
[m*ha " yr '] | [td.m. m ?] |[dimensionless] | [dimensionless]
Conifers 216 0.400 0.46 1.3
Broadleaves 2.16 0.580 0.43 13

Carbon stock changes in dead organic matter

In the Tier 1 calculation, the average transfer rate into dead wood pool equals the transfer
rate out of the dead wood pool. The net change is therefore equal to zero.

It is assumed (Tier 1, default) that the litter carbon stocks in non-forest lands converting to
forests are stable. Slovenia does not experience significant changes in forest types or
management regimes. The net effect of emission and removal factors is therefore equal to
zero (GPG-LULUCF).

Carbon stock changes in soils

For calculations of carbon stock changes in soils in land converted to forest land the Tier 2
method was applied, using equation 3.2.31 form GPG-LULUCF. As mentioned before no
distinction between intensively and extensively managed forests was made, because all
land converted to forest land are managed extensively (naturally regenerated forests with
minimum human intervention).

18 l(SOCExtForext 'y SOCuon—fureslland ) * AExtForesI J

LF mineral — T
ExtForest

AC (Equation 11)

AC, Fminer2t — @annual change in carbon stock in mineral soils [t C yr ']

SOCEex Forest — Stable sjoi/ organic carbon stocks of the new, extensively managed forest
[tCha’]

SOC on-rorestiand — SOil 0rganic carbon stocks of the non-forest land prior to its conversion
ftCha']

Aext rorest — land area [ha]

Text Forest — time [default 20 years]

*
SOCEXI Forest = SOCref "t forest type f man intensity *F dist regime

SOC,s - SOCs - Slovenian national value for organic carbon stock in mineral soil for
forest land [t C ha'']
f rorest type — @djustment factor for a forest different from the native forest vegetation
f man intensity — @djustment factor for the effect of management intensity
f dist regime — @djustment factor reflecting the effect on SOC of a disturbance regime different
from the natural ones

Country specific value for SOC,¢ (SOCz0= 105t C ha") was determined from national soll
profiles data and it is presented in Table 7.2.9. Also values for soil organic stock of
previous land uses (SOCon-forestiand: grassland = 107 t C ha™', cropland perennial = 68 t C
ha', cropland annual = 100 t C ha')) are presented in Table 7.2.9. and used in
calculations. According to spontaneously expansion of forest on converted areas, with
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minimum human intervention, values for adjustment factors (f ioresi tpe = f man intensity = f gist
regme = 1.00) were used.

7.3.3 Uncertainties and time-series consistency

A process of using models to time-shift the forest estate forwards to -epresent future forest
growth and forest managed, and backwards to improve historical estimates, is performed to
minimize errors. As the estimation of carbon stocks is continuously being improved, both
past and future will be recaiculated.

The NFI is based on a very comprehensive quality assurance system, which allows the
exact identification of the right location of the grid and sample points guarantees the
repeated measurement of the same trees. It also indicates at once implausible figures for
individual parameters during the measurements on site and any missing trees compared to
the period before.

One of the goals of NFI 2007 was to obtain accurate and reliable data about the state of
volume of wood growing stock (carbon stock) as basis for KP/UNFCCC reporting for all
Slovenian forests. Some of indicators from NFI 2007 are in Table 7.3.9.

Table 7.3.9: Indicators from NFI 2007

Carbon stock 326.40 m*/ha +4.30 %
Living trees growing stock 8.65 m’/ha +6.50 %
Dead wood 18.64 m°/ha +16.60 %
Soil and litter see chapter 7.2.2

Estimated uncertainty in land managed factors | + 12 % (GPG-LULUCF table 3.3.4)

7.3.4 Source specific QA/QC and verification

“he data based on forest statistics are produced by the Slovenian Forestry Institute (SFI).
Data descriptions are available in Slovenian language.

QC measures related to national Forestry Inventory data were:

- A manual for NFl was prepared.

- Field instruments were calibrated and checked.

- Al methods were tested in pilot inventory in 2006 (grid 16 x 16 km).

- In preparatory phase all field personnel was trained for:

- correct use equipments,
- correct measurements and classifications,
- understanding of the guidelines and specific instructions.

- Verification measurements were carried out during field seasons - 4 teams from SF|
were controlling the field measurements and work of Slovenian Forest Service
(SFS) teams.

- Field data was entered in data base and checked for major discrepancies.

- All data used for our calculation is saved on our data server and are protected from
unauthorized access.

All soil samples (from soil inventory on 8x8 km) were delivered and stored in laboratory at
SFl according to internal quality management system.
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7.3.5 Source specific recalculations

Calculations of emissions from biomass burning were rechecked and recalculated. Areas of
burned forests in previous reports included whole burned areas (forest fand and other land
uses, e.g. grassland), not only forestland. Recalculations were made.

7.3.6 Source specific planed improvements

Currently used land use change matrix is under revision (internal and external).
Discrepancies in areas were noticed during preparation of NIR and by ERT during
centralized review. Also from diferent natonal data on land use areas in 2010, a change in
land use changes was noticed (e.g. area of forestland is smaller than previous years,
natural afforestation of abandoned agricultural land has slowly stopped). Results of the
revision will be implemented in 2013 submission and all the recalculations will be made.
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7.4.1 Source category description

Cropland category includes CO, emissions from changes in carbon stock in living biomass
and in soils. Carbon stock changes are reported in Cropland remaining cropland and in
Land converted to cropland. Also CO, emissions from agricultural lime application and N,O

emissions associated with land conversion to cropland.

Cropland covers 222,700 ha and that represents 11.0 % of country total area. Cropland
land use is separated in two subcategories: anuual cropland (arable land, temporary
meadows, hop fields, green houses) and perrenial cropland (other permanent crops on
arable land, vineyards, nursery, intensive orchards, extensive orchards, olive groves, other
permanent crops, forest plantation, forest trees on agricultural land).

Table 7.4.1: Activity data for cropland (1986 — 2010) in kha
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kha kha . kha kha kha kha kha kha | kha
2010 222.700 6.884 | 210.762 5.037 0.840 3.618 0.051 0.471 0.057
2009 | 228.183 6.884 | 216.262 5.037 0.840 3.618 0.051 0.471 0.057
2008 | 233.667 6.868| 221.762 5.037 0.840 3.618 0.051 0.471 0.057
2007 | 239.151 6.864 | 227.251 5.037 0.840 3.618 0.051 0.471 0.057
2006 | 244.635 6.885( 232.714 5.037 0.840 3.618 0.051 0.471 0.057
2005 | 250.119 6.906 | 238.176 5.037 0.840 3.618 0.051 0.471 0.057
2004 | 255.603 6.876 | 243.690 5.037 0.840 3.618 0.051 0.471 0.057
2003 | 261.087 6.846 | 249.204 5.037 0.840 3.618 0.051 0.471 0.057
2002 | 266.571 6.816 | 254.718 5.037 0.840 3.618 0.051 0.471 0.057
2001 | 272.055 6.786 | 260.232 5.037 0.840 3.618 0.051 0.471 0.057
20001 277.539 6.755 | 265.747 5.037 0.840 3.618 0.051 0.471 0.057
1999 | 283.022 6.725| 271.261 5.037 0.840 3.618 0.051 0.471 0.057
1998 | 288.506 6.695| 276.775 5.037 0.840 3.618 0.051 0.471 0.057
1997 | 293.990 6.665 | 282.289 5.037 0.840 3.618 0.051 0.471 0.057
1996 | 299.474 6.732 | 287.706 5.037 0.840 3.618 0.051 0.471 0.057
1995 | 304.958 6.800| 293.121 5.037 0.840 3.618 0.051 0.471 0.057
1994 | 310.442 6.867 | 298.538 5.037 0.840 3.618 0.051 0.471 0.057
1993 | 315.926 6.934 | 303.955 5.037 0.840 3.618 0.051 0.471 0.057
1992 | 321.410 7.001| 309.372 5.037 0.840 3.618 0.051 0.471 0.057
1991 | 326.894 7.069| 314.788 5.037 0.840 3.618 0.051 0.471 0.057
1990 | 332.378 7.136 | 320.205 5.037 0.840 3.618 0.051 0.471 0.057
1989 | 337.861 7.203 | 325.622 5.037 0.840 3.618 0.051 0.471 0.057
1988 | 343.345 7.270] 331.039 5.037 0.840 3.618 0.051 0.471 0.057
1987 | 348.829 7.338 | 336.455 5.037 0.840 3.618 0.051 0.471 0.057
1986 | 354.313 7.405| 341.872 5.037 0.840 3.618 0.051 0.471 0.057

210

L

T3 O ) ©0 D I ) 0O) 3 0 O ) ©I ) 253232 23 832 1 € 32 £ 62




R €3 B3 €3 €8 B B B 08 €8 B B D 0D ¢ B 0B A €A €83 BX

SLOVENIA'S NATIONAL INVENTORY REPORT 2012

Table 7.4.2: Emission from cropland (1986 — 2010) in Gg CO,
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Gg CO2 | Gg CO2 | Gg CO2 | Gg CO2 [ Gg CO2 | Gg CO2 | Gg CO2 | Gg CO2
2010 11,612.649| 411.873[1,200.776| 538.826| 661.950 NO NO NO
2009 |1,612.649| 411.873|1,200.776| 538.826 | 661.950 NOC NO NO
2008 11,600.957| 400.1811,200.776| 538.826 | 661.950 NO NO NO
2007 11,588.752| 387.975]1,200.776| 538.826| 661.950 NO NO NO
2006 [1,576.988| 376.212|1,200.776| 538.826 | 661.950 NO NO NO
2005 [1,566.498| 365.722|1,200.776| 538.826 | 661.950 NO NO NO
2004 {1,552.927| 352.15111,200.776! 538.826 | 661.950 NO NO NO
2003 |1,540.843| 340.066|1,200.776| 538.826| 661.950 NO NO NO
2002 |1,541.542] 340.766|1,200.776 | 538.826 | 661.950 NO NO NO
2001 1,508.609 | 307.833|1,200.776| 538.826 | 661.950 NO NO NO
2000 [1,450.998| 301.4201,149.578| 487.628| 661.950 NO NO NO
1999 11,439.348| 289.770(1,149.578| 487.628| 661.950 NO NO NO
1998 |1,425.145| 275.567|1,149.578 | 487.628| 661.950 NO NO NO
1997 1,405.125| 255.547|1,149.578 | 487.628| 661.950 NO NO NO
1996 11,394.331| 244.75211,149.578| 487.628| 661.950 NO NO NO
1995 11,380.790| 231.212[1,149.578| 487.628| 661.950 NO NO NO
1994 11,363.783| 214.205[1,149.578| 487.628| 661.950 NO NO NO
1993 |1,352.333| 202.755|1,149.578| 487.628 | 661.950 NO NO NO
1992 11,343.414| 193.835]1,149.578 | 487.628| 661.950 NO NO NO
191 1,342.939| 193.3611,149.578| 487.628| 661.950 NO NO NO
1990 1,323.774] 174.19611,149.578| 487.628| 661.950 NO NO NO
1989 [1,250.660| 167.975|1,082.685| 420.735| 661.950 NO NO NO
1988 |1,237.366| 154.681|1,082.685| 420.735| 661.950 NO NO NO
1987 [1,222.567| 139.882(1,082.685| 420.735| 661.950 NO NO NO
1986 | 1,206.658 | 123.973]1,082.685| 420.735| 661.950 NO NO NO

Emissions CO, in category cropland range from 1,206.7 Gg CO,(1986) to 1,612.7 Gg CO,
(2009, 2010).

Cropland remaining cropland (CO,) and Land converted to cropland (CO,) were identified

as key source categories. Concerning the N,O emissions, land converted to cropland have
not resulted as a key source category.
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7.4.2 Methodological issues

7.4.2.1 Cropland remaining cropland

Carbon stock changes in living biomass

Perennial cropland remaining cropland
For calculating the carbon stock change in living biomass on perennial cropland equatlon
3.2.2 (GPG- LULUCF) and Tier 1/Tier 2 method were applied.

{(Equation 12)

Annual change in biomass = (area of perennial cropland * biomass accumulation rate) —
(area of perennial cropland before 30 years * 0,033 * biomass carbon loss)

Table 7.4.3: Areas of perennial cropland in reporting years, comparing with areas of perennial
cropland 30 years before.

Areaof : Area of
perennial perennial
Year - cropland Year cropland
| kha _ . 'kha
2010 48.379 1980 57.490
2009 49.812 1979 57.299
2008 51.245 1978 57.289
2007 52.678 1977 57.159
2006 54.111 1976 56.961
2005 55.544 1975 56.930
2004 56.977 1974 56.742
2003 58.409 1973 56.749
2002 59.842 1972 58.433
2001 61.275 1971 55.705
2000 62.708 1970 56.456
1999 64.141 1969 56.520
1998 65.574 1968 56.249
1997 67.007 1967 55.215
1996 68.439 1966 54.924
1995 69.872 1965 54.268
1994 71.305 1964 53.162
1993 72.738 1963 52.785
1992 74171 1962 52.740
1991 75.604 1961 53.798
1990 77.036 1960 52.409
1989 78.469 1959 52.718
1988 79.902 1958 52.099
1987 81.335 1957 51.278
1986 82.768 1956 50.316
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Values for the biomass accumulation rate (2.1t C ha "' yr ") in perennial vegetation and
biomass carbon loss (63.0 t C ha™') were adopted from Table 3.3.2 (GPG-LULUCF). The
values for temperate climate were chosen as this is default regime applicable to Slovenia
(Europe).

The observation period started in 1956 and the data were taken from SORS (Statistical
office of the Republic of Slovenia). We have taken into account the 30 years rotation period
for perennial cropland according to the same table mentioned above. We estimate that
3.33 % area per year of perennial cropland is harvested.

Perrenial cropland converted to annual cropland

The average annual land use change from perennial cropland to annual in the time period
from 1986 to 2010 was 195 ha.

For the calculation of annual change in carbon stocks in living biomass of perrenial
cropland converted to annual cropland the Tier 1/Tier 2 method was applied and equation
3.3.8 (GPG-LULUCF) was used.

(Equation 13)
Annual change in biomass = annual area of converted land * (L conversion + ACgrowtn)

L comversion = C atter — C petore

C aner — carbon after conversion is 0
C vetore — IPCC default value for carbon stock in wood biomass before is 63.0t C ha''
AC grown — IPCC default value for annual crops carbon accumulation rate 5.0t C ha

Value for the annual crops carbon accumulation rate (AC gown = 5.0 t C ha T yr Y was
adopted from Table 3.3.8 (GPG-LULUCF) and value for carbon stock in wood biomass
before conversion (C peiore = 63.0 t C ha™') was adopted from Table 3.3.2 (GPG-LULUCF).
The values for temperate climate were chosen as this is default regime applicable to
Slovenia (Europe).

Annual cropland converted to perennial cropland

The average of annual land use change from annual cropland to perennial in the time
period from 1986 to 2010 was 396 ha.

For the calculation of annual change in carbon stocks in living biomass of annual cropland
converted to perrenial cropland the Tier 1/Tier 2 method was applied and equation 3.3.8
(GPG-LULUCF) was used.

(Equation 14)
Annual change in biomass = annual area of converted land * (L conversion + ACgrown)

L conversion = C after — C before

C aner — Carbon after conversion is 0

C perore — IPCC default value for carbon stock in biomass before is 5.0 t C ha™

A C gown — IPCC default value for perrenial crops carbon accumulation rate 2.1t C ha
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Value for the perrenial crops carbon accumulation rate (AC gown = 2.1t C ha ' yr ') was
adopted from Table 3.3.8 (GPG-LULUCF) and value for carbon stock in annual crops
biomass before conversion (C peroe = 5.0 t C ha') was adopted from Table 3.3.8 (GPG-
LULUCF). The values for temperate climate were chosen as this is default regime
applicable to Slovenia (Europe).

Carbon stock changes _in soils
Mineral soils

Emissions were estimated applying the Tier1/Tier 2 methodology and equation 3.3.3 (GPG-
LULUCF) was used.

[soc, -soc, ,)*A]

CC min eral
T

AC

(Equation 15)

ACccminsra — @annual change in carbon stock in mineral soils [t C yr ']
SOC, - soil organic carbon stock in the inventory year [t C ha'']

SOC, . r — soil organic carbon stock T years prior to the inventory [t C ha']
T —time [default 20 years]

A —land area [ha]

SOC=SOC,, *F,, *F,, *F,

SOC;— Slovenian national value for organic carbon stock in mineral soil for cropland
FLu; Fue; Fi — relative stock change factors from GPG - LULUCF

Values for relative stock change factors (F.y; Fua; F)) were adopted from Table 3.3.4 (GPG-
-ULUCF). Values for relative stock change factors: Fy = 0.71 {land use, long term
cultivated, temperate, wet); Fug = 1.09 (tillage, reduced, temperate, wet) and F, = 1.11
‘input, high — without manure, temperate and tropical, wet).

Slovenian national value for organic carbon stock in mineral soil for cropland (cropland
annual: SOC3, = 100 t/ha; cropland perrenial: SOC3, = 68 t/ha) are presented in Table
7.2.9.

Organic soils

Total area of organic soils in cropland category in year 2010 was 6,884 ha. The expert
judgement is that areas of arable land on organic soils are constant from 1995 till 2006 and
will be further on (Agricultural institute of Slovenia, 2006).

For calculations emissions from organic soil Tier 1/Tier 2 methodology and equation 3.3.5
from GPG-LULUCF was used:

AC =) (A*EF) ‘ (Equation 16)

A - land area of organic soils
EF — emission factor for climate type (10 t ha’)

Emission factor (EF = 10 t ha') for warm temperate climatic tempsrature regime) from
Table 3.3.5 (GPG-LULUCF) was adopted.
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Liming

For calculations of emissions due to liming Tier 1 methodology and equation 3.3.6 (GPG-
LULUCF) were used.

AC = M * E‘Flim estone + Mdolamile * EFdUlomi“e (Equaﬁon 17)

lime lim estone

AC;n. — annual C emissions from agricultural lime appllcatlon [tCyr’]
M — the annual amount of calic limestone or dolomite [t yr ']
EF — emission factor (default value 0.12)

According to expert judgement in time period 1986 and 1996 on average 100.000 Mg per
year of calcic limestone (CaCQOs) or dolomite (CaMg(CQ3).) were used in Slovenia for
liming. Default emission factor (EF = 0.12 ) was adopted.

7.4.2.2 Land converted to cropland

The average annual area converted from other land uses to cropland is 5,037 ha.
Conversions from forest land to cropland and grassland to cropland appear. According to
expert judgement there are no conversions from wetland, settlements and other land to
cropland. Due to necessary assurance for Slovenian land area consistency through whole
time series, also conversions from wetland, settlements, other land to cropland are
included in land use change matrix.

The average annual area converted from forest land to cropland is 840 ha (to cropland
annual: 86 ha; to cropland perrenial: 754 ha). The average annual area converted from
grassland to cropland is 3,618 ha (to cropland annual: 1,967 ha; to cropland perrenial:
1,651 ha).

Carbon stock changes in living biomass

For the calculations of the annual change in carbon stocks in living biomass on land
converted to cropland the Tier1/Tier2 methoholody and equation 3.3.8 (GPG-LULUCF)
were used.

(Equation 18)
Annual change in biomass = annual area of converted land * (L copversion + ACgrown)

L conversion = C after — C before

AC gomn — IPCC default value for carbon accumulation rate

accumulation rates: annual crops is 5.0 t C ha', perennial crops is 2.1t C ha'’
C aner — carbon after conversion is 0
C wetore — growing stock (forest land), biomass carobn stocks (grassland)

Values for the perrenial crops carbon accumulation rate (ACgrow{h =2.1tC ha ') and for the
annual crops accumulation rate (ACgm,,m1 =50t C ha ") were adopted from Table 3.3.8
(GPG-LULUCF). The growing stock in forest land (C wetore) is represented in Table 7.3.3.
Value for grassland biomass carbon stocks (C etore = 13.5 t C ha', warm temperate, wet)
was adopted from Table 3.4.9 (GPG-LULUCF).
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Carbon stock changes in dead organic matter

Carbon stock changes in dead organic matter were calculated for dead wood and litter pool
in conversion from forest land to cropland. The following equation was used.

ACLCDOM = ACLCDW + ACLCLT {Equation 19)

AC LCoom annual change in carbon stocks in dead organic matter [t C yr 1
AC . —change in carbon stocks in dead wood [t Cyr ]
AC,. -changein carbon stocks in litter [t C yr ]

For calcutations of annual change in carbon stocks in dead wood the following equation
was used:

(Equation 20)
AC,. = annual area of converted land * L conversion
L conversion = C after — Cc before

C aner — carbon after conversion is 0
C petore — €arbon stock in dead wood [t C ha'']

Values for carbon stock in de'ad wood (C perore) Were calculated from NFI 2007 data (5.69 %
of growing stock).

For calculations of annual change in carbon stocks in litter the following equation was used:

AC L, = annual area of converted land * L copversion

L conversion = C after — C bsfore
C .ner — carbon after conversion is 0
€ veiore — Carbon stock in liiter [t C ha'']

Value for carbon stock in litter (C petore = 5.6 1 C ha") was used from Slovenian Forestry
Institute Research study (Kobal M., Simoncic P., 2008).

Carbon stock changes in soils

Mineral soils

For calculations of emissions from soils in land converted to cropland Tier 2 methodology
end equation 3.3.3 (GPG-LULUCF) were used.

[soc, - soC, ;) * Al

LC min eral T

AC (Equation 21)
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AC, cminerat — @nnual change in carbon stock in mineral soils [t C yr 7
SOC, - soil organic carbon stock in the inventory year [t C ha'']

SOC,. 1 — soit organic carbon stock T years prior to the inventory [t C ha'']
T — time [default 20 years]

A —land area [ha]

SOC=SOC,,*F,y, *F, * F,

SOC3,—~ Slovenian national value for organic carbon stock in mineral soil
Fiu; Fug; Fi — relative stock change factors from GPG - LULUCF

Country specific value for organic carbon stock in cropland SOC, (SOC3= 100 t C ha™ for
annual cropland; SOC4 = 68 t C ha™' for perrenial cropland) was determined from national
soil profiles data. Also values for soil organic stock of previous land uses (SOC.r:
grassland = 107 t C ha', forest land = 105 t C ha',) were calculated and used in
calculations.

Values for relative stock change factors (F.y; Fug; F\) were adopted from Table 3.3.4 (GPG-
LULUCF). Values for relative stock change factors: Fy, = 0.71 (land use, long term
cultivated, temperate, wet); Fug = 1.00 (tillage, full, temperate, dry and wet) and F, = 1.00
(input, medium, temperate, dry and wet).

Organic soils

N-O emissions in soils of land converted to cropland

For calculations of N,O emmisions associated with land conversion to cropland Tier 1
methodology and equations 3.3.14 and 3.3.15 (GPG-LULUCF) were used.

N,0-N,, =N,0, .. —N

conv nef—min

(Equation 22)

N,O. .. —N=EF*N

net—min ner—min

NoO-N.v — N2O emissions as a result of the disturbance associated with land-use conversion of
forest land, grassland, or other land to cropland, [kg N.O-N yr"]

Nm_.._,,,,,,—1 N released annually by net soil organic matter mineralisation as a resuit of the disturbance,
[kgNyr’]

EF, — IPCC default emission factor used to calculate emissions from agricultural land caused by
added N, whether in the form of mineral fertilisers, manures, or crop residues, [kg N:O-N/kg N]. (The
default value is 0.0125 kg N;O-N/kg N)

Npyrvin = AC *1/C:N,,, (Equation 23)

nef—min LC min eral
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=AC *1/C:N,

LC min eral ratio

(Equation 24)

nref—min

Nm,,?,. — annual N released by net soil organic matter mineralisation as a result of the disturbance, [kg
Nyr] .

AC cmirers—  annual carbon stock change in soils (land converted to cropland)[ kg C yr']

C:N ratio - the ratio by mass of C to N in the soil organic matter (SOM),[ kg C (kg N)*]

According to expert judgement the C/N ratio in mineral soil organic matter was assumed to
be 15.6. Values for annual carbon stock change in soils (ACcmiwea) Were taken from
calculations of carbon stock changes in soils for land (forest land and grassland) converted
to cropland. For emission factor (EF;), the default value (0.0125 kg N.O-N/kg N) was used.

The average annual emissions of N,O from land converted to cropland were 0.271 Gg N,O.

Table 7.4.4: Areas of grassland and forestland converted to cropland (annual, perennial) and N20
emissions.

from forest land from grassland | sum '
ha | tN2O-N/yr | ha | tN20O-N/yr | ha | tN2O-N/yr
to cropland annual 86 5.9 1,967 116.0| 2,053 121.9
to cropland perennial 754 51.4| 1,651 97.3| 2,404 148.7
to cropland 840 57.3] 3,618 213.3] 4,458 270.6

7.4.3 Uncertainties and time-series consistency

Uncertainties can be analysed as uncertainty in activity data and uncertainty in variables
such as emission factors, growth rates, effect of land management factors etc. It is the
uncertainty in the IPCC default variables that dominates the overall uncertainty in the
estimated provided by Slovenia.

The following uncertainties for 2010 were estimated. They are based on uncertainly values
for IPCC default values taken from the IPCC-GPG (for the most sources these default
values were used) and on expert judgement.

Variable Uncertainty (95% CI)

Uncertainty in cropland remaining cropland

Uncertainty in biomass accumulaticn rates + 75 % (GPG-LULUCEF table 3.3.2)

Uncertainty from land converted to cropland

Carbon  stocks  in | Grassland 1 75 %; x 95 %{GPG-LULUCF table 3.4.2; 3.4.3)
previous land use Forestland

Estimated uncertainty in land managed factors + 12 % (GPG-LULUCF table 3.3.4)

7.4.4 Category-specific QA/QC and verification
MNo specific QA/QC and verification was used for cropland.

7.4.5 Category-specific recalculations
Mo recalculations were made for this category.

218




SLOVENIA'S NATIONAL INVENTORY REPORT 2012

7.4.6 Source-specific planned improvements

Data about organic soils will be reviewed and synchronized with data for Agricultural
sector. Also the better information about liming is in progress. Missing national
uncertainties will be estimated and reported.

7.5 Grassland (5C)
7.5.1 Source category description

Grassland category includes CO, emissions from changes in carbon stock in living biomass
and in soils. Carbon stock changes are reported in Grassland remaining grassland and in
Land converted to grassland. CO, emissions from agricultural lime application are included
in cropland category.

Table 7.5.1: Activity data for grassland in 1986 — 2010 in ha.
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kha kha kha kha kha kha kha kha kha
2010 | 407.817 IE | 397.992 9.825 1.982 5.831 0.203 1.163 0.647
2009 | 403.542 IE|8898 1T 9.825 1.982 5.831 0.203 1.163 0.647
2008 | 399.267 IE | 389.442 9.825 1.982 5.831 0.203 12163 0.647
2007 | 394.992 IE [N 3855167 9.825 1.982 95831 0.203 63 0.647
2006 | 390.717 IE | 380.892 9.825 1.982 5.831 0.203 1.163 0.647
2005 | 386.441 IE | 376.616 9.825 1.982 5.831 0.203 o3 0.647
2004 | 382.166 IE1'37/2 341 9.825 1.982 5.831 0.203 1.163 0.647
2003 | 377.891 IE | 368.066 9.825 1.982 5.831 0.203 1.163 0.647
2002 | 373.616 IE | 363.791 9.825 1.982 5.83i 0.203 14163 0.647
2001 | 369.341 IE 1859515 9.825 1.982 5.831 0.203 1.163 0.647
2000 | 365.065 IE | 355.240 9.825 1.982 5.831 0.203 1.163 0.647
1999 | 360.790 IE | 350.965 9.825 1.982 5.831 0.203 1.163 0.647
1998 | 356.515 IE | 346.690 9.825 1.982 5.831 0.203 1.163 0.647
1997 | 352.240 IE | 342.415 9.825 1.982 5.831 0.203 1.163 0.647
1996 | 347.964 IE| 338.139 9.825 1.982 5.831 0.203 1.163 0.647
1995 | 343.689 IE | 333.864 9.825 1.982 5.831 0.203 1.163 0.647
1994 | 339.414 IE | 329.589 9.825 1.982 5.831 0.203 1.163 0.647
1993 | 335.139 IE | 325.314 9.825 1.982 5.831 0.203 1.163 0.647
1992 | 330.864 IE | 321.039 9.825 1.982 5.831 0.203 1.163 0.647
1991 | 326.588 IE | 316.763 9.825 1.982 5.831 0.203 1.163 0.647
1990 | 322.313 IE| 312.488 9.825 1.982 5.831 0.203 1.163 0.647
1989 | 318.038 IE | 308.213 9.825 1.982 5.831 0.203 1.163 0.647
1988 | 313.763 IE | 303.938 9.825 1.982 5.831 0.203 1.163 0.647
1987 | 309.488 IE | 299.662 9.825 1.982 5.831 0.203 1.163 0.647
1986 | 305.212 IE | 295.387 9.825 1.982 5.831 0.203 1.163 0.647
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Grasstand covers 407,817 ha and that represents 20.1 % of country total area. Grassiand
land use includes: meadows and pastures, swampy meadows and pastures, alpine
meadows, mixed land use (arable land and forest, small areas) and uncultivated agriculture
land.

Area of organic soils in grassland is included in area of organic soils in cropland.

Table 7.5.2: Emission from grassland (1986 — 2010) in Gg CO2
o3 o] T ]
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o] Lo wn - -
Gg CO, | Gg CO2| Gg CO2 | Gg CO2[Gg CO2|Gg CO2|Gg CO2|Gg CO2
2010 343.038 NE.IE| 343.038| 829.769| -527.419 NE NO NE
2009 | 343.038 NE. IE| 343.038| 829.769| -527.419 NE NO NE
2008 | 343.038 NE.IE| 343.038| 829.769| -527.419 NE NO NE
2007 343.038 NE.IE] 343.038| 829.769 | -527.419 NE NO NE
2006 | 343.038 NE. [E| 343.038| 829.769 | -527.419 NE NO NE
2005| 343.038 NE. IE| 343.038| 829.769| -527.419 NE NO NE
2004 | 343.038 NE.IE] 343.038| 829.769 | -527.419 NE NO NE
2003 | 343.038 NE. |[E| 343.038| 829.769 | -527.419 NE NO NE
20021 343.038 NE.IE| 343.038]| 829.769 | -527.419 NE NO NE
2001 | 343.038 NE.|E} 343.038| 829.769 -527.419 NE NO NE
2000 | 222.213 NE. IE| 222.213| 708.944 | -527.419 NE NO NE
1999 | 222.213 NE.IE| 222.213| 708.944 | -527.419 NE NO NE
1998 222.213 NE. IE| 222.213| 708.944 | -527.419 NE NO NE
1997 222.213 NE. IE| 222.213] 708.944 | -527.419 NE NO NE
1996 | 222.213 NE. IE| 222.213| 708.944 | -527.419 NE NO NE
1995| 222.213 NE.|E| 222.213| 708.944 | -527.419 NE NO NE
1994 | 222.213 NE. IE| 222.213| 708.944 | -527.419 NE NO NE
1993} 222.213 NE. IE| 222.213]| 708.944 | -527.419 NE NO NE
1992 222213 NE. |[E| 222.213| 708.944 | -527.419 NE NO NE
1991 222.213 NE. IE| 222.213| 708.944 | -527.419 NE NO NE
1990| 222.213 NE. I[E| 222.213| 708.944 | -527.419 NE NO NE
1989 64.347 NE. |E 64.347 | 551.079| -527.419 NE NO NE
1988 64.347 NE. IE 64.347 | 551.079 | -527.419 NE NO NE
1987 64.347 NE. IE 64.347 | 551.079| -527.419 NE NO NE
1986 64.347 NE. IE 64.347 | 551.079 | -527.419 NE NO NE

Emissions from organic soils in grassland remaining grassland are included in emissions
f-om organic soils in cropland.

CO; emissions in categbry grassland range from 64.3 Gg CO, (19€6) to 343.0 Gg CO;
(2010).

Land converled to grassland (CO,) was identified as key source category. Grassland
ramaining grassland (CO,) was not identified as key source category.
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7.5.2 Methodological issues

7.5.2.1 Grassland remaining grassland

Carbon stock changes in living biomass

The Tier 1 assumption is no change in living biomass carbon stocks. The rational is that in
grassland where management practices are static, biomass carbon stock will be in an
approximate steady-state where carbon accumulation trough plant growth is roughly
balanced by losses.

Carbon stock changes in soils

For calculations of carbon stock changes in soils in grassland remaining grassland, the
equation 3.4.7 (GPG-LULUCF) was used.

AC G650is = AC 66 minera —AC —AC lim ing

GGorganic

(Equation 25)

AC ....s - annual change in carbon stocks in soil [t C yr ]
AC
AC

AC g iming - @nnual C emissions from lime application to grassland [t C yr 7]

- annual change in carbon stocks in mineral soils [t C yr ']

GG mineral

coorganic ~ @NNUAI changes in carbon stocks in organic soils [t C yr 7]

Mineral soils

For calculations of annual carbon stock changes in mineral soils in grassland remaining
grassland Tier 2 methodology and equation 3.4.8 (GPG-LULUCF) were used.

Due to the expert judgment it is assumed that there have been no change in grassland
managment in the default period of 20 years. The equation includes relative stock change
factor for land use (F.y), for management regime (Fus) and for input of organic matter (F))
(Table 3.4.5 in GPG-LULUCEF). Therefore for areas of grassland remaining grassiand, the
values for Fyg, F, and Fyy are considered to be constant (F .y = 1.00, all; Fyg = 1.00,
nominally managed (non-degraded); F, = 1.00, nominal) through whole time series.
Consequently the calculation shows there is no net change in carbon stocks in soils.

Organic soils

Area of organic soils and emissions are presented together for cropland and grassland (in
section cropland).

Liming

All information about liming in Slovenia is included under cropland category, because there
are no separate data for lime application in cropland and grassiand.
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7.5.2.2 Land converted to grassiand

The average annual area converted from other land uses to grassland is 9,825 ha.
Conversions from forest land to grassland and cropland to grassland appear. According to
expert judgement there are no conversicns from wetland, settlements and other land to
grassland. Due to necessary assurance for Slovenian land area consistency through whole
time series, also conversions from wetland, settlements, other land to grassland are
included in land use change matrix.

The average annual area converted from forest land to grassland is 1,982 ha. The average

annual area converted from cropland to grassland is 5,831 ha (from cropland perrenial:
1,271 ha; from cropland annual: 4,560 ha).

Carbon stock changes in living biomass

For the calculations of the annual change in carbon stocks in living biomass on land
converted to grassland the Tier 2 methoholody and equation 3.4.13 (GPG-LULUCF) were
used.

(Equation 26)
Annual change in biomass = annual area of converted land ™ (L conversion + A Cgrown)

L conversicn = C after — C before

AC o — default value for carbon accumulation rate (1.7 td.m. ha”', 0.85tC ha”)
C ner — carbon after conversion is 0
C petore — €arbon stock (forest land), biomass carbon stocks (cropland)

Values for the carbon accumulation rate (ACgown = 0.85tC ha *; 1.7 td.m. ha' * 0.5) were
adopted from Table 3.4.2 (GPG-LULUCF). The carbon stock in fcrest land (C pefore) 1S
represented in Table 7.3.3. Value for cropland biomass carbon stocks (C pefore = 63.0 t C
1a”, warm temperate, wet) was adopted from Table 3.3.2 (GPG-LULUCF).

Carbon stock changes in dead organic matter

Carbon stock changes in dead organic matter were calculated for dead wood and litter pool
in conversion from forest land to grassland. The following equation was used.

ACyq,,, =AC.,, +AC, (Equation 27)

AC Lo annual change in carbon stocks In dead organic matter [t C yr 1
AC;,, —change in carbon stocks in dead wood [t C yr N
AC,;  —change in carbon stocks in litter [t C yr B

For calculations of annual change in carbon stocks in dead wood the following equation
was used:
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(Equation 28)
AC,; == annual area of converted land * L comversion
L conversion = C after — C before

C aner — carbon after conversion is 0
C betore — Carbon stock in dead wood [t C ha'']

Values for carbon stock in dead wood (C nerore) Were calculated from NFI 2007 data (5.69 %
of growing stock).

For calculations of annual change in carbon stocks in litter the following equation was used:

AC G, = annual area of converted land * L conversion

L conversion = C after — C before ]
C arer — carbon after conversion is 0
C betore — Carbon stock in liiter [t C ha'']

Value for carbon stock in litter (C peiore = 5.6 t C ha') was used from Slovenian Forestry
Institute Research study (Kobal M., Simoncic P., 2008).

Carbon stock changes in soils

For calculations of emissions from soils in land converted to grassland Tier 2 methodology
and equation 3.3.3 (GPG-LULUCF) were used.

[soc, - soc,_,)* A

LG min eral T

AC (Equation 29)

AC, Gmineras — @nnual change in carbon stock in mineral soils [t C yr 7
SOC, — soil organic carbon stock in the inventory year [t C ha'']

SOC,. r - soil organic carbon stock T years prior to the inventory [t C ha'']
T — time [default 20 years]

A —land area [ha]

SOC =SOC,, *F,, *F,; *F,

SOC3y— Slovenian national value for organic carbon stock in mineral soil
Fiu; Fue; F) — relative stock change factors from GPG - LULUCF

Country specific value for organic carbon stock in grassland SOC, (SOCs,= 107 t C ha™ for
grassland) was determined from national soil profiles data. Also values for soil organic
stock of previous land uses (SOCy.r = 100 t C ha™ for annual cropland; SOCa, = 68t C ha
for perrenial cropland, SOCyr = 105 t C ha''for forest land) were calculated and used in
calculations.

Values for relative stock change factors (FLu; Fumg; F) were adopted from Table 3.4.10

(GPG-LULUCF). Default values for relative stock change factors in forest land are Fy =
1.00; Fue = 1.00; F, = 1.00. Values for relative stock change factors in cropland: F,y = 0.71
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(land use, long term cultivated, temperate, wet); Fuc = 1,09 (tillage, reduced, temperate,
wet) and F,= 1.11 (input, high without manure, temperate and tropical, wet) adopted from

Table 3.3.4.
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7.5.3 Uncertainties and time-series consistency

The following uncertainties for 2010 were estimated. They are basec on uncertainly values
for IPCC default values taken from the IPCC-GPG (for the most sources these default

values were used) and on expert judgement.

Variable

Uncertainty (95% CI)

Uncertainty in grassland remaining grassland

Uncertainty in biomass accumulation rates

+ 75 % (GPG-LULUCF table 3.4.2)

Uncertainty from land converted to grassland

Carbon  stocks
previous land use

in

Cropland

* 75 % (GPG-LULUCF table 3.3.2)

Faorestland

Uncertainty total non woody biomass

+ 75 % (GPG-LULUGF table 3.4.9)

Estimated uncertainty in land managed factors

+ 12 % (GPG-LULUCF table 3.3.4)

7.5.4 Category-specific QA/QC and verification
No specific QA/QC and verification was used for grassland.

7.5.5 Category-specific recalculations
No recalculations in this chapter were made.

7.5.6 Source-specific planned improvements
Missing uncertainties will be estimated and reported.

Data about organic soils will be reviewed and synchronized with data for Agricultural

sector.
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7.6 Wetlands (5D)

7.6.1 Source category description

Wetlands are defined (GPG-LULUCF) as land that is covered or saturated by water for all
or part of the year and that does not fall into the forestland, cropland, grassland or
settlements categories. Emissions in Wetlands remaining wetlands are not estimated,

conversions from other land uses to wetlands do not occur in Slovenia.

Wetland covers 13,544 ha and that represents 0.7 % of country total area. Wetland land

use includes: swamps, reeds, other marshy areas and waters (inland water bodies).

Table 7.6.1: Activity data of wetland 1986 —- 2010 in ha

. 27 |Land converted to wetland -
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: ."kha | kha | kha kha . kha .| . kha kha: |  kha -
2010| 13.440 13.121 0.319 0.082 0.084| 0.111 0.031 0.010
2009 13.544 13.225 0.319 0.082 0.084( 0.111 0.031 0.010
2008| 13.648| 13.329 0.319 0.082 0.084; 0.111 0.031 0.010
2007 | 13.752 13.433 0.319 0.082 0.084| 0.111 0.031 0.010
2006; 13.856| 13.537 0.319 0.082 0.084 0.111 0.031 0.010
2005| 13.961 13.641 0.319 0.082 0.084] 0.111 0.031 0.010
2004| 14.065 13.746 0.319 0.082 0.084| 0.111 0.031 0.010
2003| 14.169| 13.850 0.319 0.082 0.084 0.111 0.031 0.010
2002 14.273 13.954 0.319 0.082 0.084| 0.111 0.031 0.010
2001 14.377 14.058 0.319 0.082 0.084| 0.111 0.031 0.010
2000| 14.481 14.162 0.319 0.082 0.084| 0.111 0.031 0.010
1999 14.586| 14.266 0.319 0.082 0.084| 0.111 0.031 0.010
19981 14.690| 14.371 0.319 0.082 0.084f 0.111 0.031 0.010
1997 | 14.794| 14475 0.319 0.082 0.084| 0.111 0.031 0.010
1996| 14.898| 14.579 0.319 0.082 0.084] 0.111 0.031 0.010
1995 15.002| 14.683 0.319 0.082 0.084; 0.111 0.031 0.010
1994| 15107 14.787 0.319 0.082 0.084; 0.111 0.031 0.010
1993 15.211 14.892 0.319 0.082 0.084| 0.111 0.031 0.010
1992| 15.315| 14.996 0.319 0.082 0.084| 0.111 0.031 0.010
1991 15419 15.100 0.319 0.082 0.084| 0.111 0.031 0.010
1990| 15523| 15.204 0.319 0.082 0.084| 0.111 0.031 0.010
1989| 15.627| 15.308 0.319 0.082 0.084| 0.111 0.031 0.010
1988| 15732 15412 0.319 0.082 0.084| 0.111 0.031 0.010
1987 15.836| 15517 0.319 0.082 0.084 0.111 0.031 0.010
1986| 15.940| 15.621 0.319 0.082 0.084| 0.111 0.031 0.010
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Table 7.6.2: Emission from wetlands (1986 — 2010) in Gg CO2

Land converted to wetland
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Gg CO2 | GgCO2|Gg CO2 | Gg CO2 | Gg CO2 | Gg CC2 | Gg CO2 | Gg CO2
2010 NE, NO NE NO NO NO NO NO NO
2009 NE, NO NE NO NO NO NO NO NO
2008 NE, NO NE NO NO NO NO NO NO
2007 NE, NO NE NO NO NO NO NO NO
2006 NE, NO NE NO NO NO NO NO NO
2005 NE, NO NE NO NO NO NO NO NO
2004 NE, NO NE NO NO NO NO NO NO
2003 NE, NO NE NO NO NO NO NO NO
2002 NE, NO NE NO NO NO NO NO NO
2001 NE, NO NE NO NO NO NO NO NO
2000 NE, NO NE NO NO NO NOD NO NO
1999 NE, NO NE NO NO NO NO NO NO
1998 NE, NO NE NO NO NO ND NO NO
1997 NE, NO NE NO NO NO NO NO NO
1996 NE, NO NE NO NO NO NO NO NO
1995 NE, NO NE NO NO NO NO NO NO
1994 NE, NO NE NO NO NO NO NO NO
1993 NE, NO NE NO NO NO NO NO NO
1992 NE, NO NE NO NO NO NO NO NO
1991 NE, NO NE NO NO NO NO NO NO
1990 NE, NO NE NO NO NO NO NO NO
1989 NE, NO NE NO NO NO NO NO NO
1988 NE, NO NE NO NO NO NO NO NO
1987 NE, NO NE NO NO NO NO NO NO
1986 NE, NO NE NO NO NO NO NO NO

7.6.2 Methodological issues

7.6.2.1 Wetland remaining wetlands

A methadology for this category is not covered in GPG-LULUCF but is addressed in

Appendix 3A.3 Wetlands remaining wetlands: Basic for future methodological development.
Slovenia has not reported emissions from wetlands due to lack of data.
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7.6.2.2 Land converted to wetlands

According to expert judgement there are no conversions from other land uses to wetlands.
Due to necessary assurance for Slovenian land area consistency through whole time
series, also conversions from forest land, cropland, grassland, settlements and other land
to wetlands are included in land use change matrix.

7.6.3 Uncertainties and time-series consistency
The uncertainty estimates are not reported here.

7.6.4 Category-specific QA/QC and verification
No specific QA/QC and verification was used for wetland.

7.6.5 Category-specific recaiculations
There are no recalculations for this category.

7.6.6 Source-specific planned improvements
No specific improvements are planned for wetland.
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7.7 Settlements (5E)

7.7.1 Source category description

This land use category is described (GPG-LULUCF) as including all development land,
including transportation infrastructure and human settlements of any size, unless they are
already included under other land use categories. Settlements includes trees grown along
streets. in public and private gardens, and dn‘ferent kinds of parks and green areas, if they

are included to urban area.

Settlements cover 112,836 ha and that represents 5.6 % of country total area. Settlements

fand use includes: built-areas and related surfaces.

Table 7.7.1: Activity data of settlements in ha (1986-2010)

Land converted to settlements
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- ° . E E - = N T nt <t n
S = —olag |ag [ af a2 a2
w we=lwx= w w < w < u < w
> o w33y ve 168 |8 |68 |68
kha kha kha kha kha kha kha kha
2010 112.836| 109.661 3.174 0.984 0.962 1.146 0.072 0.011
2009 111.407| 108.233 3.174 0.984 0.962 1.146 0.072 0.011
2008 109.978 | 106.804 3.174 0.984 0.962 1.146 0.072 0.011
2007 108.550| 105.376 3.174 0.984 0.962 1.146 0.072 0.011
2006 107.121| 103.947 3.174 0.984 0.962 1.146 0.072 0.011
2005 105.693| 102.518 3.174 0.984 0.962 1.146 0.072 0.011
2004 104.264 | 101.090 3.174 0.984 0.962 1.146 0.072 0.011
2003 102.835 99.661 3.174 0.984 0.962 1.146 0.072 0.011
2002 101.407 98.233 3.174 0.984 0.962 1.146 0.072 0.011
2001 99.978 96.804 3.174 0.984 0.962 1.146 0.072 0.011
2000 98.550 95.376 3.174 0.984 0.962 1.146 0.072 0.011
1999 97.121 93.947 3.174 0.984 0.962 1.146 0.072 0.011
1998 95.693 92518 3.174 0.984 0.962 1.146 0.072 0.011
1997 94.264 91.090 3.174 0.984 0.962 1.146 0.072 0.011
1996 92.835 89.661 3.174 0.984 0.962 1.146 0.072 0.011
1995 91.407| 88.233 3.174 0.984 0.962 1.146 0.072 0.011
1994 89.978 86.804 3.174 0.984 0.962 1.146 0.072 0.011
1993 88.550 85.375 3.174 0.984 0.962 1.146 0.072 0.011
1992 87.121 83.947 3.174 0.984 0.962 1.146 0.072 0.011
1991 85.692 82.518 3.174 0.984 0.962 1.146 0.072 0.011
1990 84.264 81.090 3.174 0.984 0.962 1.146 0.072 0.011
1989 82.835 79.661 3.174 0.984 0.962 1.146 0.072 0.011
1988 81.407 78.233 3.174 0.984 0.962 1.146 0.072 0.011
1987 79.978 76.804 3.174 0.984 0.962 1.146 0.072 0.011
1986 78.549 75.375 3.174 0.984 0.962 1.146 0.072 0.011
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Table 7.7.2: Emissions from settlements (1986—2010) in Gg CO2

2 Land converted to settlements
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Gg CO2 |Gg CO2 |Gg CO2|Gg CO2|Gg CO2 |Gg CO2 |Gg CO2|Gg CO2
2010 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2009 | 606.695 NE | 606.695| 444.578| 133.754 28.363 NO NO
2008 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2007 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2006 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2005 | 606.695 NE | 606.695| 444.578| 133.754 28.363 NO NO
2004 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2003 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2002 | 606.695 NE | 606.695| 444.578| 133.754 28.363 NO NO
2001 | 606.695 NE| 606.695| 444.578| 133.754 28.363 NO NO
2000 | 546.712 NE | 546.712| 384.595| 133.754 28.363 NO NO
1999 546.712 NE | 546.712| 384.595| 133.754 28.363 NO NO
1998 | 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1997 | 546.712 NE | 546.712| 384.595| 133.754 28.363 NO NO
1996 | 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1995| 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1994 | 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1993 | 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1992 | 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1991 | 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1990| 546.712 NE| 546.712| 384.595| 133.754 28.363 NO NO
1989 | 468.340 NE | 468.340| 306.224| 133.754 28.363 NO NO
1988 | 468.340 NE | 468.340| 306.224| 133.754 28.363 NO NO
1987 | 468.340 NE | 468.340| 306.224| 133.754 28.363 NO NO
1986 | 468.340 NE| 468.340| 306.224| 133.754 28.363 NO NO

CO, emissions in category settlements range from 468.3 Gg CO, (1986) to 606.7 Gg CO,
(2010). Land converted to settlements (CO,) was identified as key source category.

7.7.2 Methodological issues

7.7.2.1 Settlements remaining settlements

GPG-LULUCF provides a basic method for estimating CO, emissions/removals in
settlements remaining settlements in Appendix 3A.4. The methods and available default
data for this land use are preliminary and based on an estimation of changes in carbon
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stocks per tree crown cower area or carbon stocks per number of trees as a removal factor.
Data for calculations of emissions in settlements remaining settlements are not availabie in
Slovenia.

7.7.2.2 Land converted to settlements

The average annual area converted from other land uses 1o settlements is 3,174 ha. The
average annual area converted from forest land to settlements is 984 ha. The average
annual area converted from cropland to settlements is 962 ha (from perrenial cropland: 402
ha and from annual cropland: 560 ha) and from grassland to settlements is 1,146 ha

According to expert judgement there are no conversions from wetlands and other land to
settlements. Due to necessary assurance for Slovenian land arez consistency through
whole time series, also these conversions were included in land use change matrix.

The fundamental equation for estimating changes in carbon stocks associated with land
use conversions is the same as applied for other areas of land use conversion (land
converted to forest land, cropland or grassland). The default assumption for Tier 2 estimate
is that all living biomass present before conversion to settlement will be lost in the same
year as the conversion takes place, and that carbon stocks in living biomass following
sonversion are equal to zero.

=or calculations of emissions from other land uses converted to settlements Tier 2
methodology and equation 3.6.1 (GPG- LULUCF) were used.

ACy, = A*(Cprr — Coopore) (Equation 30;

ACes 5 — annual change in carbon stocks in living biomass due to conversion of forest land
to settlements [t C yr']

A — area of land annualy converted [ha yr ']

Caner — €a@rbon stocks in living biomass immediately following conversion to seltlements
[tCha']

Chrerore - €arbon stocks in living biomass immediately before conversior: to settlements
[t Cha']

7.7.3 Uncertainties and time-series consistency
The uncertainty estimates are not reported here.

7.7.4 Category-specific QA/QC and verification
No specific QA/QC and verification was used for settlements.

7.7.5 Category-specific recalculations
No recalculations were made for this category.

7.7.6 Category-specific planed improvements
No specific improvements are planned for settlements.
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7.8 Other land (5F)

7.8.1 Source category description

Other land is defined (GPG-LULUCF) as including the bare soil, rock, ice and all
unmanaged land areas which do not fall into any of other land use categories. This land
use category is included to allow the total of identified land areas to match the national
area.

Other land covers 26,240 ha and that represents 1.3 % of country total area. Other land
includes: open areas with littte or no vegetation and dried open areas with special
vegetation.

Table 7.8.1: Activity data of other land in ha (1986-2010)

= Land converted to other land
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kha kha kha kha kha kha kha kha

2010| 26.240| 26.015 0.225 0:199 0.001 0.006 0.015 0.003
200927 19818 e6:9/3 0.225 0.199 0.001 0.006 0.015 0.003
2008 | 28.156| 27.931 0.225 0.199 0.001 0.006 0.015 0.003
2007 | 29.114| 28.889 0:225 0.199 0.001 0.006 0.015 0.003
2006 | 30.072| 29.847 0.225 0.199 0.001 0.006 0.015 0.003
2005| 31.030| 30.806 0:225 0.199 0.001 0.006 0.015 0.003
2004 | 31.988| 31.764 0.225 0.199 0.001 0.006 0.015 0.003
2003| 32.946| 32.722 0.225 0.199 0.001 0.006 0.015 0.003
2002 33.905| 33.680 0.225 0.199 0.001 0.006 0.015 0.003
2001 34.863 | 34.638 0.225 0.199 0.001 0.006 0.015 0.003
2000| 35.821| 35.596 0.225 0.199 0.001 0.006 0.015 0.003
1999 | 36.779| 36.554 0.225 0.199 0.001 0.006 0.015 0.003
1998 | 37.737| 37.512 0.225 0.199 0.001 0.006 0.015 0.003
1997 | 38.695| 38.470 0.225 0.199 0.001 0.006 0.015 0.003
1996 | 39.653| 39.428 0.225 0.199 0.001 0.006 0.015 0.003
1995| 40.611| 40.386 0.225 0.199 0.001 0.006 0.015 0.003
1994 | 41.569| 41.345 0.225 0.199 0.001 0.006 0.015 0.003
1993 | 42.527| 42.303 0.225 0.199 0.001 0.006 0.015 0.003
1992 | 43.486| 43.261 0.225 0.199 0.001 0.006 0.015 0.003
1991 44444 44.219 0.225 0.199 0.001 0.006 0.015 0.003
1990 | 45.402| 45.177 0.225 0.199 0.001 0.006 0.015 0.003
1989 | 46.360| 46.135 0.225 0.199 0.001 0.006 0.015 0.003
1988 | 47.318| 47.093 0.225 0.199 0.001 0.006 0.015 0.003
1987 | 48.276| 48.051 0.225 0.199 0.001 0.006 0.015 0.003
1986 | 49.234| 49.009 0.225 0.199 0.001 0.006 0.015 0.003
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Table 7.8.2: Emissions from other land (1986-2010) in Gg CO2

2 Land converted to other land
C .
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Gg CO2 | Gg CO2| Gg CO2 | Gg CO2| Gg CO2 | Gg CO2 | Gg CO2 | Gg CO2
2010] NE, NO NE NO NO NO NO | NO NO
2009| NE,NO NE NO NO NO NO | NO NO
2008 | NE, NO NE NO NO NO NO NO NO
2007 | NE, NO NE NO NO NO NO NO NO
2006 | NE, NO NE NO NO NO NO NO NO
2005| NE,NO NE NO NO NO NO NO NO
2004| NE, NO NE NO NO NO NO NO NO
2003| NE,NO NE NO NO NO NO NO NO
2002 NE,NO NE NO NO NO NO NO NO
2001 | NE, NO NE NO NO NO NO NO NO
2000| NE, NO NE NO NO NO|. NO NO NO
1999 | NE, NO NE NO NO NO NO NO NO
1998 NE, NO NE NO NO NO NO NO NO
1997 | NE, NO NE NO NO NO NO NO NO
1996 NE, NO NE NO NO NO NO NO NO
1995! NE, NO NE NO NO NO NO NO NO
1994 | NE, NO NE NO NO NO NO NO NO
1993| NE,NO NE NO NO NO NO NO NO
1992| NE, NO NE NO NO NO NO NO NO
1991 NE,NO NE NO NO NO NO NO NO
1990 | NE, NO NE NO NO NO NO NO NO
1989 NE,NO NE NO NO NO NO NO NO
19881 NE, NO NE NO NO NO NO NO NO
1987 NE, NO NE NO NO NO NO NO NO
1986 NE, NO NE NO NO NO NO NO NO

7.8.2 Methodological issues

7.8.2.1 Other land remaining other land

Consistent with the IPCC Guidelines, change in carbon stocks and no1-CO, emissions and
r=movals would not need to be assessed for the category of “Other land remaining Other
land” assuming that it is typically managed. At present, no guidance cen be given for “Other
land” that is managed. “Other land” is included, however, for checking overall consistency
cf land area and tracking conversions to and from other land.
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7.8.2.2 Land converted to other land

According to expert judgement there are no conversions from other land uses to other land.
Due to necessary assurance for Slovenian land area consistency through whole time
series, also conversions from forest land, cropland, grassland, settlements and wetlands to
other land are included in land use change matrix.

7.8.3 Uncertainties and time-series consistency
The uncertainty estimates are not reported here.

7.8.4 Category-specific QA/QC and verification
No specific QA/QC and verification was used for other land.

7.8.5 Category-specific recalculations
There are no recalculations for this category.

7.8.6 Category-specific improvements
No specific improvements are planned for other land.
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PART |i: SUPPLEMENTARI INFORMATION UNDER
ARTICLE 7, PARAGRAPH 1

11 KP-LULUCF
11.1 General information

Under Article 3, paragraph 3, of the Kyoto Protocol (KP), Slovenia reports emissions and
removals from Deforestation (D), and uder Article 3, paragraph 4, Slovenia reports
emissions and removals from Forest management (FM). The estimates for emissions and
removals under Articles 3.3 and 3.4 are prepared and reported consistent with the IPCC
GPG LULUCF 2003 and Decisions 15/CMP.1 and 16/CMP.1 of the Kyoto Protocol.

Emissions from Article 3.3 activity (D) in 2010 were 359.43 Gg CO; eq. The area subjected
to D was 6.051 kha at the end of the third year of the commitment period.

Removals from Article 3.4 activity (FM) in 2010 were -10,307.99 Gg CO; eq.. The area
subjected to FM was 1,185,169 ha at the end of the third year of the commitment period.

Table 11.1.1: Emissions from activities under Article 3.3 (Deforestation) in 1990 - 2010, Gg CO..

Annual area | Total area | Living biomass| DOM | Soils | Total N.O

kha kha Gg CO, Gg CO, | Gg CO, | Gg CO, [ kg N2O-N / yr
2010 0.724 6.051 300.17| 27.33| 25.79| 356.86 10.34
2009 0.676 5.327 280.27| 25.52| 24.08| 329.87 9.66
2008 0.309 4.652 127.00| 11.55 8.73| 147.28 3.47
2007 0.163 4.343 67.15 6.04 1.32| 74.50 0.52
2006 0.240 4.180 97.63 8.80 0.31]| 106.74 0.12
2005 0.114 3.939 45.23 4.13 0.52| 49.88 0.21
2004 0.211 3.825 872 7.54 0.96| 90.23 0.38
2003 0.182 3.614 67.67 6.34 4.69| 78.69 1.66
2002 0.279 3.432 75.14 7.05 0:51|"82.71 0.18
2001 0.241 3.154 115.24| 11.12| 14.92| 141.28 5.29
2000 0.190 2.913 65.98 6.49 3.70( 76.17 1.47
1999 0.312 2.723 105.59| 10.51 3.02| 119.11 1.20
1998 0.228 2.411 75.16 7.62 3.25| 86.04 1.30
1997 0.280 2.183 90.87 9.29 3.09| 103.26 1.23
1996 0.248 1.903 78.02 8.14 3.83| 89.99 1.53
1995 0.255 1.655 78.94 8.31 3.08| 90.34 1.23
1994 0.399 1.400 121.09| 12.90 411 138.10 1.64
1993 0.100 1.001 29.11 3.20 2.07| 3437 0.82
1992 0.100 0.901 28.41 317 2.07| 33.65 0.82
1991 0.100 0.802 2172 3.14 2.07| 32.93 0.82
1990 0.702 0.702 193.34| 21.92 7.41| 222.68 2.95
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Table 11.1.2: Emissions and removals from activities under Article 3.4 (Forest management) in 1990 -
2010, Gg CO,.

Area | Living biomass | DOM Soils | Biomass burning Total
kha Gg CO, Gg CO, | Gg CO, Gg CO, Gg CO,
2010 | 1,185.2 -9,851.70 | -465.75 NA 831 | -10,309.14
2009 | 1,186.1 -9,859.89 | -466.14 NA 18.31 | -10,307.72
2008 | 1,185.1 -9,854.96 | -465.91 NA 7.45| -10.313.42
2007 | 1,183.3 -9,840.43 | -465.22 NA 1573 | -10,289.92
2006 | 1,173.8 -9,761.56 | -461.49 NA 160.12 | -10,062.93
2005 | 1,169.2 -9,723.93 | -459.71 NA 21.84 | -10,161.80
2004 | 1,163.8 -9,678.34 | -457.56 NA 11.57 | -10,124.33
2003 |#1,157.8 -9,628.77 | -455.21 NA 234.93 -9,849.05
2002 | 1,149.6 -9,659.84 | -451.95 NA 11.19 | -10,000.60
2001 | 1,142.9 -9,503.90 | -449.31 NA 34.00 -9,919.21
2000 | 1,134.2 8 21119 -309.23 NA 17.18 -8,503.24
1999 (&1 . 118.7 -8,075.87 | -304.14 NA 43.48 -8,336.53
1998 | #1,118.0 -8,042.77 | -302.89 NA 96.00 -8,249.66
1997 [#1,108:7 -8,033.01 | -302.52 NA 49.59 -8,285.94
1996 | 1,098.8 -7,954.57 | -299.57 NA 30.80 -8,223.34
1995 | §1,098.9 -7,947.89 | -299.32 NA 18.36 -8,228.85
1994 | 1,094.2 -7,919.85 | -298.26 NA NA -8,218.11
1993 | #1,089.9 -7,890.89 | -297.17 NA NA -8,188.06
1992 | §1,088:6 -7,859.75 | -296.00 NA 36.50 -8,119.25
1991 | 1,081.3 -7,828.61 | -294.83 NA 69.52 -8,053.92
1990 | 1,077.0 =7,793.11 | -293.49 NA | 66.65 -8,019.95
11.11 Definition of forest and any other criteria

Detfinition of forest: Land spanning more than 0,25 hectares with trees higher than 2 meters
and canopy cover more than 30 percent, or trees able to reach these threshold in situ. It
includes abandoned agricultural land on area more than 0.25 ha, which have been
abandoned for more than 20 years, with minimal tree height 5.00 m end have a tree crown
cover between up to 75 % are defined as forests.

Table 11.1.3: Elected values for forest parameters.

Parameter range Selected value
Minimum land area 0.05-1 ha 0.25 ha
Minimum crown cover 10 - 30% 30%
Minimum tree height 2-5m 2m

Values of forest land areas under KP and under UNFCCC reporting are not completely
comparable, due to methodological differences in data acquirements. Data of forest land
zreas in forest management plans (data for KP reporting) are updated annually for 1/10 of
forest management units (10 years period cycle for whole country). Data of forest land
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areas from land cover map (ALUM) of Ministry of Agriculture, Forestry and Food (data for
UNFCCC reporting), represents land uses in specific year.

Al land converted to forest land occurs through process of natural afforestation of
abandoned agricultural lands. There was no human planting or seedling of forests in the
specified time period. According to national policy it is also unlikely that this will occur in the
future. Areas of land converted to forest land are included in areas under FM.

The selected threshold values are consistent with those values used in the reporting to the
FAO and FRA 2005 forest definition. Differences of definitions are not relevant for final
estimation of CO, sinks under Articles 3.3 and 3.4.

11.1.2 Elected activities under Article 3, paragraph 4, of the Kyoto
Protocol

In accordance with Paragraph 6 of the Annex to Decision 16/CMP.1 Slovenia has decided
to elect the activity Forest Management (FM) under Article 3.4 of the Kyoto Protocol, for
inclusion in the accounting for the first commitment period.

For all forests fulfulling the definition of forest (Napaka! Vira sklicevanja ni bilo mogoce
najti.11.0.2), forest management plans are prepared, regardless ownership, conservation
degree or natural conditions. Also practically all these forests are used either for wood
harvesting, protecting and protective purposes, recreation and/or to a greater or smaller
extent for hunting and picking berries.

11.1.3 Description of how the definitions of each activity under Article
3.3 and each elected activity under Article 3.4 have been implemented
and applied consistently over time

The information about the areas for activities under Articles 3.3. and 3.4 for time period
1990 — 1993 is adopted from annual reports of Statistical office of Republic of Slovenia
(SORS). The needed data for time period 1994 — 2010 is adopted from Slovenia Forest
Service (SFS) database. SFS will continue with providing data about areas for activities
under Articles 3.3. and 3.4.

114 Descript‘ion of precedence conditions and/or hierarchy among
Article 3.4 activities, and how they have been consistently applied in
determining how land was classified

Slovenia has elected to report forest management under Article 3.4 activities. Therefore
there is no need to build up a hierarchy between forest management and other Article 3.4
activities. To ensure that the reported forest management activities have occurred on forest
land, the total land area was classified into six land-use categories as for the UNFCCC
reporting, and each land area was classified only under one land-use category.
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11.2 Land-related information
11.2.1 Spatial assessment unit used for determining the area of the
units of land under Article 3.3

The spatial assessment unit to determine the area of units of land under Article 3.3 is 0.25
ha, which is the same as the minimum area of the forest.

11.2.2 Methodology used to develop the land transition matrix

Table 11.2.1: Land transition matrix for 2008.

| . SOvPe SR ; ot i A T BT Total
To current | - v et : el il - A area at
inventory year | ' : S G : . the
(2008) : ‘Grazing | beginning
3 Deforestation Ma::grz?tt!ent Via |, Land | Revegetation Other | ™ot the
From previols | (itelected) | (i y | Management | (if elected) | current
inventory year : SR (if elected) | i inventory
(2007) : - da o

0.00

434 |
0.31
NA : | NA
NA
NA
237 839.87
465 118515 | NA | NA [ NA  |e37.50| 2027.90

Annual and total areas under Articles 3.3 and 3.4 for Deforestation (D) and Forest
management (FM) were adopted from Slovenia Forest Service (SFS) and Statistical Office
of the Republic of Slovenia (SORS). Areas of D were subtracted from areas of FM. Areas
of spontaneous expansion of forest were added from Other to FM.
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Table 11.2.2: Land transition matrix for 2009.

Article 3.3 activities Atticle 3.4 activities TO‘a't
To current ar;aea
inventory year : R
(2009) | Afforestation Forest Cropland Sy : Other veginning
> Land Revegetation of the
and Deforestation | Management | Management :
e ; : 3 Management | (if elected) current
From previou Reforestation (if elected) (if elected) : :
. (if elected) inventory
inventory year i
(2008) Y
(kha)
Afforestation
Article | and 0.00 0.00 0.00
3.3 | Reforestation
SpLaes Deforestation 4.65 4.65
Forest
Management 0.68 1,184.47 1,185.15
(if elected)
Cropland
Atticle Management NA NA NA NA NA NA
3.4 (if elected)
activities f;émg
Management NA NA NA NA NA NA
(if elected)
Revegetation NA NA NA NA NA
(if elected)
Other NA NA 1.63 NA NA NA 835.87 | 837.50
Total area at the
end of the current 0.00 5.33 1,186.10 NA NA NA 835.87 | 2,027.30
inventory year
Table 11.2.3: Land transition matrix for 2010.
Article 3.3 activities Article 3.4 activities Total
To current ar;eha *
inventory year Cioain et 9.
(2010) | Afforestation Forest Cropland 9 : Other | P€9NNING
: Land Revegetation of the
and Deforestation | Management | Management Management | (if elected) t
From previou Reforestation (it elected) | (if elected) |~ elgcte p .C“"‘:”
inventory year VALY
(2009) A
(kha)
Afforestation
Article | and 0.00 0.00 0.00
3.3 | Reforestation
activities | b etorestation 5.33 5.33
Forest
Management 0.72 1,188.17 1,185.89
(if elected)
Cropland
Articl Management NA NA NA NA NA NA
5 ge (if elected)
activities l(_i;zlng
Management NA NA NA NA NA NA
(if elected)
Revegetation
(if elected) NA NA NA NA NA
Other NA NA 1.63 NA NA NA 836.08 | 836.08
Total area at the
end of the current 0.00 6.05 1,185.17 NA NA NA 836.08 | 2,027.30
inventory year
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11.2.3 Maps and/or database to identify the geographical locations,
and the system of identification codes for the geographical iocations

Forestry spatial information system, managed by SFS, is based on stand level inventory for
forest management purposes. Smallest spatial unit for forest management is compartment
(2 — 5 ha). All data is georefferenced and can be aggregated to higher levels.

Due to strict environmental legislation at all conversions from forest, a permit from SFS is -

needed. Therefore, all areas converted from forests are documented in forestry spatial
information system database and included in annual reports. Slovenian legislation forbids
clear cutting as forest management practices. Deforestation activities occur mostly due to
infrastructure projects (e.g. roads, housing areas, commercial areas ...).

Areas of spontaneous expansion of forest are annually documented in forestry spatial
information system database for 1/10 of forest management units (10 years period cycle for
whole country) and added to FM area and included in annual reports.

11.3 Activity-specific information

11.3.1 Methods for carbon stock change and GHG emission and
removal estimates

11.3.1.1 Description of the methodologies and the underlying assumptions used

Methodological principles used for estimatons of carbon stock changes and greenhouse
gas emissions/removals under Kyoto Protocol were the same as for estimations under
UNFCCC reporting. Calculations were made in accordance with Good Practice Guidance
for LULUCF (20083).

Under Article 3.3 activities (D) estimation of carbon stock changes in living biomass (above
and belowground biomass), dead organic matter (dead wood, litter) and soils were made.
Also calculations for N;O emission from disturbance associated with conversion of forest
iand to cropland are presented below.

Main methodological approach for calculations of carbon stock change estimates during
the commitment period was by determining the carbon stocks in all pools prior to and after
deforestation event. Carbon stock after deforestation was assumed to be equal to zero.
More detailed description of calculations for conversion of forest to other land uses were
made in accordance to chapters 7.4.2.2,7.5.2.2 and 7.7.2.2.

Under Article 3.4 activities (FM) estimation of carbon stock changes in living biomass
(above and belowground biomass), dead organic matter (dead wood, litter) and soils were
made. Also calculations for N-O emission from biomass burning are presented below.

Carbon stock changes in living biomass
In accordance with the decision tree provided in the GPG-LULUCF, carbon stock changes
in living biomass in Forest land remaining Forest land are estimated by Tier 3, stock
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change method. The method requires biomass carbon stock inventories at two points in
time. Biomass change is the difference between the biomass at two points in time, divided
by the number of years between the inventories. Data from national forest inventories
(NFI), made in years 2000 and 2007, were used for our calculations.

Carbon stock changes in dead organic matter

In accordance with the decision tree provided in the GPG-LULUCF, carbon stock changes
in dead organic matter in Forest land remaining Forest land are estimated by Tier 2.

For calculations of carbon stock changes in litter Tier 1 methodology was used. Under Tier
1, it is assumed thet the average transfer rate into the litter pool is equal to the transfer rate
out of the litter pool, so the net change is zero. Results of our preliminary expertise for
period 1996 — 2006 (Kobal M., Simoncic P., 2011), show relative stable carbon stocks in
litter in forest land remaining forest land and confirm Tier 1 assumption.

Carbon stock changes in soils

In accordance with GPG-LULUCF, carbon stock changes in soils are estimated by Tier 1
methodology. Under Tier 1, it is assumed that when forest remains forest, the carbon stock
in soil organic matter does not change, regardless of change in forest management, types,
and disturbances regimes; in other words that the carbon stock in mineral soil remains
constant so long as the land remains forest. Results of our preliminary expertise for period
1996 — 2006 (Kobal M., Simoncic P., 2011), show relative stable carbon stocks in forest
soils and confirm Tier 1 assumption.

Emissions from Wildfires

As controlled burning is not allowed in Slovenia, all fires are assigned to “wildfires”. It is
assumed that all fires affected productive forests. The area of wildfires in Slovenia is very
small, less than half percent in the year 2003, which was the most problematic year in the
following period. For calculations the Tier 2 (country level estimated of area burned) was
used and estimation of GHGs directly released in fires.

More detailed explanation about calculations are described in chapter 7.3.2 (7.3.2.1 Forest
land remaining forest land and 7.3.2.2 Non-CO2 greenhouse gas emission).

11.3.1.2 Justification when omitting any carbon pool or GHG emissions and
removals from activities under Article 3.3 and elected activities Article
3.4

For calculations of carbon stock changes in litter and soils Tier 1 methodology (GPG-
LULUCF) was used. According to Tier 1 assumption, the net emissions/removals from litter
and soils is balanced and therefore equal to zero. Results of our preliminary expertise for
period 1996 — 2006 (Kobal M., Simoncic P., 2011), show relative stable carbon stocks in
litter in forest land remaining forest land and confirm Tier 1 assumption. Estimates under
FM for carbon stock changes in litter and soils were not reported.
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Table 11.3.1: NIR 1, summary table.

Change in carbon pool reported Greenhouse gas sources reported
Disturbance
Drainage of as'socnated
e v i with land- ¢
4 Andic: | Bolow: slige: soils under il Biomass
:i.Q'O')@ nd | ground | Litter Dead: Soil Fertilization | ma,':gre,st Saaion Liming burning
biomass | biomass Moo ! e
g > croplands
N0 | NO | CO, [CO|CH|NO
NC NO | NO NO | NO | NO | NO
R R R NO | NO | NO | NO
R NR R NO R R
NA NA | NA NA | NA | NA | NA
NA NA NA NA NA [ NA | NA
NA NA NA [ NA NA [ NA | NA | NA

11.3.1.3 Information on whether or not indirect and natural GHG emissions and
removals have been factored out

Slovenia has not factored out emissions or removals from elevated carbon dioxide
concentrations, indirect nitrogen deposition or the dynamic effects of age structure resulting
from activities prior to 1 January 1990. The IPCC do not give methods for factoring out.

11.3.1.4 Changes in data and methods since the previous submission
(recalculations)

Considering ERT revision report and recommendations data and methodologies were
internally revised and recalculations were made.

11.3.1.5 Uncertainty estimates

The uncertainties for Article 3.4 have not been estimated separately for lands under FM. It
was assumed that uncertainty estimates for forest land remaining forest land apply also for
lands under FM (Section 7.3.3). The uncertanties for Article 3.3 activities have not been
estimated seperately.
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11.3.1.6 Information on other methodoiogical issues

Slovenia has decided to account for the emissions and removals under Article 3,
paragraphs 3 and 4 at the end of the commitment period. Slovenia will further develop the
methods for area estimation as well the methods to estimate emissions and removals of
greenhouse gases and their uncertainties. For that reason, the estimates presented in
submissions for 2008, 2009, and 2010 may change for the final report of the commitment
period.

National Forest Inventory (NFI) provides data about growing stock, dead organic matter
and soils (in forest land). The argument for applying NFI data is that it is the only large
scale sample plot based monitoring system in Slovenia that covers all forest land and gives
reliable estimates for the living biomass and dead organic matter. it is also a system, which
can produce the input data for the soil model.

11.3.1.7 For the purpose of accounting as required in paragraph 18 of the
annex to draft decision -/CMP. 1 (Land use, land-use change and
forestry) attached to decision 11/CP.7, an indication of the year of the
onset of an activity, if after 2008.

No indication of an activity in this submission.
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11.4 Article 3.3

1141 Information that demonstrates that activities under Article 3.3
began on or after 1 January 1990 and before 31 December 2012 and are
direct human-induced

All data for areas under Artilcles 3.3 were adopted from annual reports of SORS and SFS
for time period 1990 — 2010.

Deforestation in Slovenia is human induced, because for all conversions of forest to other
land uses have to be permitted by legal entities. Act of Forests (Section 2, paragraph 1)
states: “A permit for a spatial intervention in accordance with regulations on regional
planning shall be necessary for interventions in forests or a forest land. The Forest Service
must give its agreement to the permit for a spatial intervention (clearing a forest).” Human
induced Afforestation/Reforestation (AR) do not occur in Slovenia, because all land
converted to forest land occurs through process of natural afforestation of abandoned
agricultural lands. There was no human planting or seedling of forests in the specified time
period. According to national policy it is also unlikely that this will occur in the first
commitment period.

11.4.2 Information on how harvesting or forest disturbance that is
followed by the re-establishment of forest is distinguished from
deforestation

Extensive forest disturbances have been rare in Slovenia. If a large forest area is mainly or
tottaly damaged, the legislation on prevention of insect and fungus disturbances binds
owners to remove the rest of the damaged trees. After that, the reastablishment work
should be started immediatelly if possible. That areas remain registrated as forest land in
forestry spatial information system database.

11.4.3 Information on the size and geographical location of forest areas
that have lost forest cover but which are not yet classified as
deforested

All areas converted from forests are documented in forestry spatial information system
database and are included in annual reports. Therefore, there are no forest areas without
“orest cover, which are not yet classified as deforested.

1144 Emissions and removals from Deforestation

Deforestation was a net source in 2008, 2009 and in 2010. The net emissions from carbon
stock changes were 144.93 Gg CO2 eq. (in 2008), 316.71 Gg CO2 eq. (in 2009) and
359.43 Gg CO2 eq. (2010).
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11.5 Article 3.4

11.5.1 Information that demonstrates that activities under Article 3.4
have occurred since January 1990 and are human-induced

All data for areas under Articles 3.4 were adopted from annual reports of SORS and SFS
for time period 1990 — 2010. All selected forest areas (for KP reporting) were at 1 January
1990 under FM activities, because Slovenia includes all these forests in forest
management plans.

11.5.2 Information relating to Cropland Management, Grazing Land
Management and Revegetation, if elected, for the base year

Slovenia has not elected Cropland Management, Grazing Land Management or
Revegetation under Article 3.4.

11.5.3 Information relating to Forest Management:

All forests in Slovenia are considered managed, because forest management plans are
prepared for all forests, regardless ownership, conservation degree or natural conditions.

Slovenian forests are part of sustainable and multipurpose management with the principles
of environmental protection and natural values. Our main concerns are: permanent and
optimal functioning of forest as ecosystems and implementation of all of their functions
(productive, ecological and social) on a permanent basis.

11.5.4 Emissions and removals from Forest management

Forest management was a net sink in 2008, 2009 and in 2010. The net removals from
carbon stock changes were -10,312.37 Gg CO2 eq. (in 2008), -10,305.14 Gg CO2 eq. (in
2009) and -10,307.99 Gg CO2 eq. (in 2010).

11.6 Other information

11.6.1 Key category analysis for Article 3.3 activities and any elected
activities under Article 3.4

Key category analysis for KP-LULUCF was performed according to section 5.4 of the IPCC
good practice guidance for LULUCF (IPCC 2003). The key categories, also reported in
CRF table NIR.3, are CO, emissions from deforestation (conversion to grassland). CO,
removals due to forest management is also a key category.
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11.7 Information relating to Article 6

There are no Article 6 activities concerning the LULUCF sector in Slovenia.

11.8 Legal entities authorized to participate in mechanisms under
Article 6, 12 and 17 of the Kyoto Protocol

In order to reduce GHG emissions .installation operators may use up to 15,761 % of their
issued allowances in the period 2008-2012.They can surrender emission reduction units
(ERU) from the projects of joint investment (JI) and certified emission reductions (CER)

from the projects of clean development mechanism (CDM).

There is no project under Article 6, 12 or 17 of the Kyoto Protocol in Slovenia.
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osnovni podatki: analiza Kobler ir sod., 2006, preglednica 3
dod: podatki iz letopisa SRS 1987
poglavje: Kmetijstvo, 10-5. Zemljise kategorije, stran 216

kategorija SURS kategorija LULUCF [3ifra LULUCF |povrsina [ha] |deleZ [%]
njive in vrtovi CL_a 21 248,154 12.3
sadovnjaki CL_w 22 35,825 1.8
[vinogradi CL_w 22 21,438 1.1
[travniki GL_a 31 341,327 16.9]
pasniki GL_a+GLw 31+ 32 222,715 11.0
ribniki, trsti¢je, modvirje WL 40| 2,725 0.1
gozdovi FL 10, 1,015,105 50.1 [povriina [ha] |deleZ [%] v SURS, 1986
i;\erodovitno SL+OL 50 + 60 137,734 6.8 ki daje |SL 99688 4.9
2,025,023 100.0 oL 38046 1.9,
povrsina se razlikuje, zaradi razli¢nih virov zajema - poglavji ozemlje in pq 137734 6.8
3ifra LULUCF kategorija LULUCF |deleZ [%], SUR{povrsina [ha]_{povr:  [ha], z upostevano razliko pri GL_w
10[FL 50.1 1015105 1015105]
21|CL_a 12.3] 248154 '|tu od3tejemo GL_w
22[cL_w 2.8 57263| 572
31[GL_a 27.9] 564042 5
32|GL_w IE[vkljuéenovGL|  41357|iz Kobler, 2006
40{WL 0.1
50|SL 4.9
60[{OL 1.9
100.0)
SL+ 0L 6.8 %
&e sklepamo, da se povriina OL bistveno ne spreminja, lahko privzamemo, da je povrsina OL enaka kot v letu 2002
v leta 2002 je povrsina OL =
38046 ha
tako je SLv letu 1986
99688 ha
inCLv letu 1986
38046 ha
Kategorija rabe tal Leto 1986 Leto 1995
1. Kmetijske povrsine 32.00 30.96
2. Neporasle povriine 7.35 7.49
3. Gozdne povriine 58.61 59.99
4. Povriine v zaras¢anju 2.04 1.56
Skupaj 100.00 100.00
Leto 1986 | Leto 1995 1986, SURS
Kategorija rabe tal dele? [%] [povrsina (ha] [delez [%] [povriina [ha] povriina [ha]
1. Kmetijske povriine 32.00] 648736 30.96 627652, 828102
2. Neporasle povriine 7.35] 149007 7.49 151845 140459
3. Gozdne povrsine 58.61 1188201 59.99 1216177 1015105
4. Povrsine v zaras¢anju 2.04 41357 1.56 31626 41357| povrsine v ju - za toliko j& v kategoriji 1. Kmetijske povr3ine,
Skupaj 100.00{ 2027300 100 2027300 2025023 ker so po evidenci SURS, 1987 vkljucene v to kategorijo (1.)
proporcionalno
glede na delete iz

[SURS.
proporcionalno
|glede na deleze iz
[SURS
 proporcionalno
glede na deleze iz
SURS

proporcionalno
glede na deleze iz
SURS
proporcionalno
glede na deleze iz
SURS

iz RABA_2002

iz analize Kobler,
2006

iz analize Kobler,
2006




1. Kmetijske pcvriine

so v letu 1986 po analizi Kobler, 2006 predstavljale:

643736 ha

glede na podatize SJRS pa:
823102 ha

znotraj te kategorij2 pa so povrine iz SURS razporejene:

povrsina [ha] dele? znotraj kategorije 1. Kmetijske povr3ine [%]
CL_a 206797 25.0)
CLw 57263 6.9
GL_a 564042 68.1
skupaj 828102 100.0}
zato skl da = pevriine iz analize Kobler, 2006 porazdeljujejo po enakih deleZih v slede&ih povriinah
dele? zne in
CL_a 25
CL_w -
G._a 68. K
skpaj| 100.1 648

648736 povriina zdruZene kategorije 1. kmetijske povrsine (Kobler, 2006)

enako sklepama za - druZeno kategorijo 2. Neporasle povrine, ki zdruZuje LULUCF kategorije: WL, SL in OL

sc v letu 1986 po amalizi obler, 2006 predstavljale:

149007 ha
glede na podatk= SURS, pa:

140459 ha
znotraj te kategcrije pa so povrine iz SURS razpcrejene:

povrsna [ha) . deleZ znozraj kategorije 2. Neporasle povrsine|povriina [“delei znotraj kategorije 2. Neporasle povrine [%] (WL+SL)
WL 15952| 10.4) 15952] 13.8]
SL 99688E 64.9 99688 86.2 raba_id:7000 iz 2002
oL 38046| 24.8) [ 13227|ha
skitpal 153‘85'6966] 1098 [ L EsL] 235650 2000 povrsini 'ribniki, trsti¢ja :n moévirja' iz SURS

ker sklepamo, dz po+riia OL ostaja enaka, proporcionalno razdelimo le SL in WL

pristejemo 3e povrino voda iz RABA_2002
(raba_ID:7000), saj sklepamo, da se povrina
tekoéih in stojeih voda ne spreminja

dele? nosamezne kabcwrﬁna [ha] | bistvero
WL 13.8] 15306|
SL 86.2 95654
skupaj 100.0 110960|

i

110960 povrsinz zd-uZene kategorije 2. Neporasle oovr3ine (Kobler, 2006). zmanj$ana za OL

zato sklepamo, da se povriine iz analize Xobler, 2006 porazdeljujejo v sledeéih povriinah

1

] Ea B

i

N




osnovni podatki: analiza Kobler in sod., 2006, preglednica 3
podatki iz Statisti¢nega letopisa Republike Slovenije, 1996
poglavje: Kmetijstvo in ribidtvo, 16.3 Zemljiske kategorije, stran 257

kategorija SURS kategorija LULUCF |3ifra LULUCF |povrsina [ha] |delez [%]
njive in vrtovi CL_a 21 234,432 11.6
sadovnjaki CL_w 22 31,494 1.6
vinogradi CL_w 22 22,955 1.1
travniki GL_a 31 345,091 17.0
pasdniki GlL_a+GL_w 31+ 32 149,831 7.4
ribniki, trstiéje, moévirje WL 40 3,299 0.2
gozdovi FL 10 1,097,929 54.2 povrsina [ha] |delez [%] v SURS, 1995
h\erodovitno SL+OL 50 + 60 140,596 6.9 sklepamo, daje [SL 102550 5.1
2,025,627 100.0 oL 38046 1.9
povrsina se razlikuje, zaradi razliénih virov zajema - poglavji ozemlje in podnebje ter pog] 140596 6.9
Sifra LULUCF kategorija LULUCF |delez [%], SURYpovrSina [ha]_{povrsina SURS [ha], z upostevano razliko pri GL_w
10{FL 54.2 1097929 1097929
21|CL_a 11.6 234432 202806|tu oditejemo GL_w
22|CL_w 2.7 54449 54449
31|5L_a 24.4 494922 494922
32|5L_w IE|vkljuéeno v GL. 31626|iz Kobler, 2006
40{WL 0.2 3299 3299
50/5L 5.1 102550 102550
60{OL 1.9 38046 38046
100.0 2025627 2025627
SL+0L 6.9 %

Ze sklepamo, da se povrsina OL bistveno ne spreminja, lahko privzamemo, da je povrsina OL enaka kot v letu 2002

v letu 2002 je povriina OL =
38046 ha

tako je SLv letu 1995

102550 ha
inOLv letu 1995
38046 ha
Kategorija rabe tal Leto 1986 Leto 1995
1. Kmetijske povrsine 32.00 30.96
2. Neporasle povrsine .38 7.49
3. Gozdne povrsine 58.61 59.99
4. Povrsine v zaras€anju 2.04 1.56
Skupaj 100.00 100.00
Leto 1986 Leto 1995 1995, SURS
Kategorija rabe tal delez (%] povriina [ha] |delez [%] povriina [ha] povrsina [ha]
1. Kmetijske povrsine 32.00 648736 30.96 627652 752177
2. Neporasle povriine 7.35 149007 7.49 151845 143895
3. Gozdne povrsine 58.61 1188201 59.99 1216177 1097929
4. Povrsine v zara$¢anju 2.04 41357 1.56 31626 31626 povrsine v zara$¢anju - za toliko zmanj$amo v kategoriji 1. Kmetijske
Skupaj 100.00 2027300 100.00 2027300 2025627| povrsine, ker so po evidenci SURS, 1996 vkljuéene v to kategorijo (1.)
| Leto 1995
Kategorija rabe tal kategorija LULUCF [delez [%] [povrsina [ha]
1. Kmetijske povriine skupaj| 30.96] 627652 1995
proporcionalno
glede na delefe iz
ClL_a 8.35 169231 |surs 3ifra LULUCF ' ija |deleZ [%] povrsina [ha]
proporcionalno
glede na deleze iz
CL_w 2.24 45435|suRs 10|FL 60.0{ 1216177
proporcionalno
glede na delete iz
GL_a 20.37 412986|surs 21|CL_a 8.3| 169231
2. Neporasle povriine skupaj 7.49] 151845 22|CL_w 2.2 45435
proporcionalno
glede na delefe iz
WL 0.78 15793|surs 31(GL_a 20.4| 412986
proporcionalno
glede na deleze iz
SL 4.83 98005|surs 32|GL_w 1.6 31626
oL 1.88 38046/ iz rasA_2002 40[wL 0.8 15793
3. Gozdne povrsine skupaj 59.99| 1216177 50|SL 4.8 98005
iz analize Kobler,
FL 59.99[ 1216177 (2006 60{OL 1.9 38046]
4. Povriine v zara$éanju skupaj 1.56] 31626 skupaj 100.0] 2027300|
iz analize Kobler,
GL_w 1.SGI 31526|2006
Skupaj_driava 100.00] 2027300|




1. Kmetijske povrsine

so v letu 1995 po analizi Kobler, Z006 predstavljale:

627652

glede na podatke SURS, pa:
752177

ha

ha

znotraj te kategorije pa so povrs ne iz SURS razporejene:

povrsina [ha]

deleZ znotraj kategorije 1. Kmetijske povrsine (%]

ClL_a 202806 27.0
CLw 54449 7.2
GL_a 494922 65.8

skupaj 752177 100.0

zato sklepamo, da se povrsine iz analize Kobler, 2

dele? p ka|povrsina [ha]
CL_a 27.0 169231
CL_w 7.2 45435
GL_a 65.8 412986
skupaj 100.0] 627652|

006 porazdeljujejo po enakih delezih v sledeéih povriinah

627652 povrsina zdruzene kategorije 1. kmetijske povriine (Kobler, 2006)

enako sklepamo za zdruzeno kategorijo 2. Neporasle povriine, ki zdruzuje LULUCF kategorije: WL, SL in OL

2. Neporasle povrsine

so v letu 1995 po analizi Kobler, 2006 predstavljale:

151845

glede na podatke SURS, pa:
143895

ha

ha

znotraj te kategorije pa so povriine iz SURS razporejene:

pavriina [ha)

delez znotraj kategorije 2. Neporasle povrsine

WL 16526 10.5
SL 102550 65.3
oL 38046 24.2

skupaj 157121.6966 100.0

ker sklepamo, da povrsina O

d2lez posamezne ka|

povrsina [ha]

WL 13.9 15793
SL 86.1 98005
skupaj 100.0 113798

zato sklepamo, da se povrsine iz analize Kobler, 2

povrsina [ha]
WL 15793
sL 98005
oL 38046]
skupaj 151845|

povriina [HdeleZ znotraj kategorije 2. Nepcrasle povrSine [%] (WL+SL)
16526 13.9
102550 86.1 raba_id:7000 iz 2002
[ 13227|ha
[ WLSL[ 119075 100.0

L ostaja enaka, proporcionalno razdelimo le SL in WL

povrsini 'ribniki, trsti¢ja in moévirja' iz SURS
pristejemo 3e povrsino voda iz RABA_2002
(raba_|D:7000), saj sklepamo, da se povriina
tekotih in stojegih voda ne spreminja bistveno

113798 povrsina zdruzene kategorije 2. Neporasle povrine (Kobler, 2006), zmanjsana za OL

006 porazdeljujejo v sledetih povriinah
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European
Commission

Working Group I — “Annual inventories”
under the Climate Change Committee

Expert Meeting on LULUCF Accounting

18 September 2012

Time: 9:00-12:30
Albert Borschette Conference Centre, Room 1A
36 Rue Froissart, B- 1040 Brussels

All costs related to attending the meeting (travel, accommodation, meals, daily allowance) are to be
supported by the expert’s organization

AGENDA

Welcome coffee

Opening /agenda adoption

Chair: Peter WEHRHEIM, Head of Unit "Climate Finance and Deforestation”, DG Climate Action,

European Commission

- Presentation of the Commission Proposal for a Decision of the European Parliament and of the Council
on accounting rules and action plans on greenhouse gas emissions and removals resulting from activities

related to land use, land use change and forestry

Asger OLESEN, Policy Officer, European Commission
Questions and answers

On the feasibility of cropland management and grazing land management accounting
Giacomo GRASSI, Scientific Officer, Joint Research Centre, European Commission

Questions and answers

Case Study: Accounting for agricultural lands in Denmark

Stéen GYLDENKARNE, Senior Researcher, University of Aarhus, National Environmental Research

Institute
Questions and answers

Final questions and conclusions

END

European Commission [§ P2 DG Climate Action

CLIMA.A.2 - Climate Finance and Deforestation
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\sy C \V United Nations Nations Unies

\l\! py Climate Change Secretariat Secrétariat sur tes changements climatiques
UNFCCC National Focal Point of Slovenia Date: 2 July 2012

Mr. Andrej Kranjc Reference: VM/SK/AOf/sbk

Head Direct line:  +49 228 815-1269

International Cooperation Department
Government Office of Climate Change
Gregorciceva 25

1000 Ljubljana

Slovenia

Workshop on the implications of the implementation of decisions 2/CMP.7
to 5/CMP.7 on the previous decisions on methodological issues related to
the Kyoto Protocol, including those relating to Articles 5,7 and 8

Langer Eugen, Hermann-Ehlers-Str. 10, 53113 Bonn, Germany
8 — 10 October 2012

Dear Mr. Kranjc,

On behalf of the secretariat of the United Nations Framework Convention on Climate Change
(UNFCCC), I am pleased to invite Slovenia to nominate up to two experts to participate in the workshop
on the implications of the implementation of decisions 2/CMP.7 to S/CMP.7 on the previous decisions
on methodological issues related to the Kyoto Protocol, including those relating to Articles 5, 7 and 8 of
the Kyoto Protocol, to be held from 8 to 10 October 2012 in Bonn, Germany.

The Subsidiary Body for Scientific and Technological Advice (SBSTA), at its thirty-sixth
session, requested the secretariat to organize a technical workshop to be held before the thirty-seventh
session of the SBSTA (FCCC/SBSTA/2011/L.16, para. 3(d)). This workshop will address, inter alia,
the techrjical paper to be prepared by the secretariat prior to the workshop, as requested by the SBSTA at
its thirty-sixth session.

Martin-Luther-King-Strasse 8 - 53175 Bonn - Germany
Telephone +49 228 815 1000 - Fax +49 228 8151999

secretariat@unfccc.int - unfccc.int
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The technical paper will include a comprehensive identification of the implications of decisions
2/CMP.7 to 5/CMP.7 on the previous CMP decisions on methodological issues related to the Kyoto
Protocol, including those relating to Articles 5, 7 and 8, and indicate the tecknical issues that are relevant
to the implementation of these decisions in the second commitment period. The technical paper should
include options to address the relevant methodological decisions, with annotations explaining the
rationale for these suggested options and the relationship of the suggested ortions to decisions 2/CMP.7
to 5/CMP.7. This would include identification of paragraphs in methodological decisions where further
guidance from Parties is needed. Where applicable, the implications identifizd should be clustered into
generic categories with the aim of ensuring a consistent approach across decisions.

The secretariat will prepare a workshop report which shall be considzred by the SBSTA at its
thirty-seventh session.

The agenda for this workshop will be made available over the ensuing weeks on the secretariat’s
webpage
<http://unfece.int/national_reports/accounting_reporting_and review_under_the kvotc protocol/items/
6961.php>. All background information on the workshop will also be available on this web page.

Please note that participants are responsible for making their own visa and hotel
arrangements. Participants are strongly encouraged to apply for a German visa, if required, and any
necessary transit visas, as soon as possible. A copy of this invitation letter should be attached to the visa
request in order to facilitate its issuance.

If you choose to accept this invitation, please complete and return the attached registration form
by 16 July 2012. Additional logistical information will be provided at a later date. If you have any
Juestions, please contact Ms. Sarah Klinghammer (phone: +49 228 815 1269) and Mr. lan Tout
“phone: 49 228 815 1098), e-mail to both is MDA Workshopiunfccc.int and fax is +49 228 815 0350,
ar Ms. Astrid Olsson (phone: +49 228 815 1450, e-mail: aolsson@unfccc.int).

We look forward to hearing from you.

Yours sincerely,

Vitaly Matsarski
Coordinator
Mitigation, Data and Analysis Programme
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Workshop on the implications of the implementation of decisions 2/CMP.7 to 5/CMP.7 on the
previous decisions on methodological issues related to the Kyoto Protocol, including those relating

to Articles 5, 7 and 8 of the Kyoto Protocol

8-10 October 2012
Langer Eugen, room 1916, Bonn, Germany

DRAFT AGENDA

DAY 1: Monday, 8 October

08:00 - 08:45
09:00 — 09:30
09:30 — 09:45
09:45-10:15
10:15-11:15
11:15-11:30
11:30-13:00
13:00 - 14:30
14:30 - 16:00
16:00 - 16:30
16:30 — 18:00
18:00

Registration

Welcome and Opening
Welcome (Mr. Sergey Kononov, Manager Inventories and Dala Services)
Opening, mandate, objectives and agenda (Mr. Richard Muyungi, SBSTA Chair)
Linkages between the AWG-KP and the SBSTA (Ms. Madeleine Diouf Sarr, AWG-KP
Chair)

Background
Information about what happened at CMP 7 and SBSTA 36 (Ms. Astrid Olsson,
UNFCCC secretariat)

Introduction of technical paper (FCCC/TP/2012/6)

Introduction of the technical paper “Implications of decisions 2/CMP.7 to 5/CMP.7 on
the previous decisions on methodological issues related to the Kyoto Protocol,
including those relating to Articles 5, 7 and 8 of the Kyoto Protocol " (Ms. Astrid
Olsson, UNFCCC secretariat)

General discussion of technical paper and Parties’ submissions
General discussion of the technical paper, Parties’ submissions and work of the next
days of the workshop

Coffee break

General discussion of technical paper and Parties’ submissions (continued)

Lunch

Discussion in break-out groups

Discussion of the technical paper and Parties’ submissions

Group A: Reporting and accounting issues (decisions 12/CMP.1, 13/CMP.1,
14/CMP.1 and 15/CMP.1)

Group B:  Land use, land-use change and forestry (decisions S/CMP.1, 6/CMP.1,
16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Coffee break

Discussion in break-out groups (continued)

Discussion of the technical paper and Parties’ submissions

Group A: Reporting and accounting issues (decisions 12/CMP.1, 13/CMP.1,
14/CMP.1 and 15/CMP.1)

Group B:  Land use, land-use change and forestry (decisions S/CMP.1, 6/CMP.1,
16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

End day 1
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DAY 2: Tuesday, 9 October

09:00-10:00
10:00—-11:00
11:00-11:15
11:15-13:00
13:00 - 14:00
14:00 — 16:00
16:00 - 16:15
16:15 - 18:00
18:00

Plerary meeting
Reports from Groups A and B

Discussion

Discussion in break-out groups (continued)

Discussicn of the technical paper and Parties’ submissions

Group A: Reporting and accounting issues (decisions 12/CMP.1, 13/CMP.1,
14/CMP.1 and 15/CMP.1)

Group B:  Land use, land-use change and forestry (decisions 5/CMP.1, 6/CMP.1,
16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Coffee break

Discussion in break-out groups (continued)

Discussion of the technical paper and Parties’ submissions

Group A:  Reporting and accounting issues (decisions 12/CM?2.1, 13/CMP.1,
14/CMP.1 and 15/CMP.1)

Group B:  Land use, land-use change and forestry (decisions 5/CMP.1, 6/CMP.1,
16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Lunch

Discussion in break-out groups (continued)

Discussion of the technical paper and Parties’ submissions

Group B:  Land use, land-use change and forestry (decisions 5/CMP.1, 6/CMP.I,
16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Group C:  Review issues and adjustments (decisions 20/CMP.1, 22/CMP.1, 24/CMP.1
and 8/CMP.5)

Coffee break

Discussion in break-out groups (continued)

Discussion of the technical paper and Parties' submissions

Group B:  Land use, land-use change and forestry (decisions 5/CMP.1, 6/CMP.1,
16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Group C:  Review issues and adjustments (decisions 20/CMP 1, 22/CMP.1,
24/CMP.1 and 8/CMP.5)

End day 2
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DAY 3: Wednesday, 10 October

09:00 - 11:00

11:00 - 11:15

11:15-13:00

13:00 - 14:00

14:00 — 16:00

16:00 — 16:15

Discussion in break-out groups (continued)

Discussion of the technical paper and Parties' submissions

Group B:  Land use, land-use change and forestry (decisions S/CMP.1,
6/CMP.1, 16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Group C:  Review issues and adjustments (decisions 20/CMP.1,
22/CMP.1, 24/CMP.1 and 8/CMP.5)

Coffee break

Discussion in break-out groups (continued)

Discussion of the technical paper and Parties’ submissions

Group B:  Land use, land-use change and forestry (decisions 5/CMP.1,
6/CMP.1, 16/CMP.1, 17/CMP.1, 18/CMP.1 and 6/CMP.3)

Group C:  Review issues and adjustments (decisions 20/CMP.1,
22/CMP.1, 24/CMP.1 and 8/CMP.5)

Lunch

Plenary meeting
Reports from Groups A, B and C

Discussion

Coffee break

16:15 - 16:45

16:45 -17:00

Summary by the Chair and next steps

Wrap-up by the Chair

17:00

End of workshop
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2nd centralized review 3-8 September 2012

Questions to Slovenia concerning the LULUCF sector 1

1. Slovenia responded on the following question from the set of preliminary questions:
In table 7.4.3 on p. 212 of the NIR, area of perennial cropland is provided. From 1956
to 1980, the area is slightly increasing and from 1986 to 2010 decreasing. In the gap
from 1980 to 1986 an increase from 57 to 82 kha is reported. Is there any
explanation for this change? Further, according to the data in the LUC matrix, an
increase of the area of perennial cropland is expected, whereas in table 7.4.3 a
decrease is reported.

The area for perennial cropland from 1986 to 2010 is from ALUM (Agricultural Land Use
Map). The values for the perennial cropland area for the period 1956 to 1980 are from SORS
(Statistical Office of the Republic of Slovenia) — as the only available data for that time
period.

The ERT would like to ask additionally whether the assumption is correct that Slovenia
applied the SORS data as they are and interpolated linearly between the two datasets?

The gap between years 1980 and 1986 can be explained only with the use of two different
datasets. With revision of land use change matrix, we hope we will be able to assure
consistent and complete data for whole time series (from 1956 to 2011).

2. Slovenia also responded when it will be able to implement the recommendations
made in the last review report concerning LULUCF (question 12 of preliminary
questions). Could Slovenia provide the same information concerning the KP LULUCF
recommendations in paras 92 - 103?

According to the efforts being undertaken, we should be able to in majority achieve in 2013
submission the recommendations in paragraphs 92, 94, 95, 99, 100 and 101. Regarding
estimations of carbon stock change in litter and soils (paragraph 103), it will be a priority in
the next and in 2014 submission.

3. On page 184 of the NIR, Slovenia explains that the annual variation of forest growth
is modelled against climatic parameters. On page 199 is said the stock changes of
living biomass are estimated by stock change method. It is not clear how modelled
data were applied in the stock change method.

For the estimations of carbon stock changes in living biomass — the stock change method is
used. The available data is from surveys in years 2000, 2007 and (when finished) 2012. The
explanation an annual variation of forest growth (in this context) should not be included.



4, The area of FM und KP is about 5 % smaller than the area of forest land remaining
forest land. Quite a big difference was also detected between the emission of D under
the KP (356 Gg C02) and for forestland converted to other land uses (1853 Gg CO2).
The ERT notes that the lower emissions of D under the KP could result in an
underestimation of emissions if it could not be explained by emissions from soils.
Could Slovenia explain the differences?

The discrepancies between the values of areas under forestland remaining forestland and
under FM (KP) and also between FL converted to other land uses and D (KP) arise from data,
used in chapters 7 and 11 of the report. As explained in the NIR (p. 276-277), the differences
arise from different methodology and purpose of gathering data. The aerial imagery
(orthophoto) used for ALUM database (Convention part), and the data of forest
management units (KP part). The data on land uses for ALUM are available for the years
1998 on, when orthophoto images for the whole country were available. The data on forest
land from management plans is available also for the years before. The same applies for the
data of deforestation area (note: the explanation regarding legislation on deforestation in
Slovenia; NIR, p. 284).

To harmonise the available data and to be able to provide adequate, consistent, complete
and transparent data sources, we are reviewing land use change matrix, compiling and
researching all available data on land use changes in Slovenia within the last three decades.

5. In CRF5(KP-I)A.2 the implied emission factors for the loss of living biomass varies
considerably although there is no information provided that different forest stands
were removed for the conversions to different land uses. This is likely to affect the
emissions of D mentioned in the upper paragraph. The ERT notes that inappropriate
factors for losses could cause an underestimation of emissions. Could Slovenia
provide some explanations for the differences?

This issue is alsc one of the ones we try to resolve with reviewing the land use change areas
and calculations used.

6. Slovenia explains in the NIR (p. 192) that areas are represented by geographically
explicit land-use data with a resolution of 0.25 ha and that approach 3 of the GPG
LULUCEF is applied. On page 280 is said that forestry spatial information is based on a
stand level information with a smallest spatial unit of 2 - 5 ha. It has not become
clear whether the resolution of the land-use database is fine enough to completely
meat the requests of 15/CMP.1. It has also not become clear whether Slovenia uses
method 1 (grid system) or method 2 (polygon system) according to ch. 4.2.2 of the
GPG LULUCF. According to the GPG LULUCF (p. 4.25 and Table 4.2.2) only approach
3 can meet the Marrakesh accords if the spatial resolution is consistent with the size
parameters of forest definition. Otherwise supplemental information aggregating
data within within geographic boundaries should be provided. It would mean that
Slovenia should stratify the country into subdivisions. Could Slovenia clarify the
method used and in case the resolution is not fine enough provide data for
subdivisions in the KP CRFs?



Slovenia uses approach 3 and polygon system (Method 2).

The ALUM (Agricultural Land use Map) is made by dividing the country area into polygons of
different land uses according to national classification (NIR, p. 191). It is publicly available on
URL: http://rkg.gov.si/GERK/WebViewer/

Also the data on forest land, gathered for management plans, is derived from orthophoto
imagery (and field work). Some of the differences of areas (comparing Table 7.3.1 and Table
11.1.2 in NIR) arise from changes in legislation — the obligation to include the naturally
afforested areas on abandoned agricultural land - in management plans. While in conducting
the ALUM the abandoned agricultural land was included according to the situation on
orthophoto images.

For better explanation of ALUM you can access: http://rkg.gov.si/GERK/WebViewer/

To see the layer of land uses — you should tick the box orthophoto and RABA (land use).
Then you can zoom in and see the polygons of different land uses. Also the .shp format is
publicly available at http://rkg.gov.si/GERK/ or
http://rkg.gov.si/GERK/documents/RABA verzije.rar
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7. Slovenia often uses the notation key “NA” in the CRFs. According to the reporting
guidelines “NA” is used for activities that do not result in emissions or removals in
the given category. The IPCC 2006 GL makes it even clearer saying that it means that
such emissions and removals are considered never to occur. In most cases such cells
in the CRFs are shaded. It is assumed that in most cases were “NA” is reported “NO”
or “NE” would be correct. Could Slovenia check in which cases “NA” is really
appropriate?

In majority of cases, the reason for inappropriate use of abbreviations is in less experienced
staff, preparing the CRF tables. We are going to implement all the recommendations from
this and previous reviews and improve the QA/QC within preparing the CRF and NIR.



2nd centralized review 3-8 September 2012

Preliminary questions to Slovenia concerning the LULUCF sector

1. Slovenia describes in table 7.2.10 in the NIR (p. 195) M1o and M4 horizons. Could
Slovenia explain what M1p and M4o mean?

Mo and Myg stand for mineral part of the soil on different depths.

M10: 0-10cm
M40; 10-40cm

2. Slovenia writes on p. 199 of the NIR that it applies a tier 3 stock change method for
living biomass on forestland remaining forestland. On page 201 it says that it adopts
a default value from the GPG LULUCF for BEF2. To apply a default value is not really
tier 3. Could Slovenia explain whether country specific information was introduced
in the BEF value?

For estimation of aboveground living biomass on forestland remaining forestland country
specific values for wood density (WD) for two species and growing stock (GS) for all species
were used. For the values of the BEF,, the default values were used, as the country specific
values are not available.

3. On page 194 of the NIR, it is described that data from 909 soil profiles are used to
estimate SOC in mineral soils of the different land-use categories. On page 202, it is
said that Tier 1 is applied for soils under forestland remaining forestland regardless
of a change in forest management. It would be interesting to know whether it would
be possible from the 909 soil profiles to estimate stocks of different forest types and
to apply a tier 2 method.

Yes, potentially it is possible for forest soils of total LU soil profiles estimate carbon stocks
for different forest types (potential vegetation types), e.g. EUNIS habitats according EUNIS
classification.

4. On page 204 (bottom paragraph), the factor C of equation 9 is calculated as C = 1-
0545. It is not clear how the value 0545 was found.

For the estimation of GHG’s directly released in fires, the Equation 3.2.20 from GPG IPCC
2003 was used. The combustion efficiency factor (C) was adopted from Table 3A.1.12 (GPG,
Annex 3A.1). The mean value for “All ‘other’ temperate forests” was used: C = 0.45. We
apologise for the mistake.

5. Intable 7.3.7 for the years 1986, 1987, 1993 and 1994 and in CRF tables 5(V) of
those years “NA” is reported for area and emissions from wildfires. According to
UNFCCC Reporting Guidelines “NA” is “for activities in a given source/sink category

1



that do not result in emissions or removals of a specific gas”. As far as fires always
cause emissions, “NA” is not understood in this context. Could Slovenia explain the
“NA”? Could it be that there were no forest fires (NO) or they were not estimated
(NE)?

For the years 1986, 1987, 1993 and 1994 there is no available data of burned area. The NA in
the table 7.3.7 stands for not available (n.a.), but in context of emission reporting, it should
be NE (not estimated).

6. On page 206 of the NIR the definition of the forest according to the Slovenian
Forestry Act is given, the same as provided in the CRF Table KP NIR.1. For
abandoned agricultural land, parameters are differently defined, also on page 196
(minimum tree height 3 instead of 2 m). Please explain what definition is applied for
land converted to forest.

Forestland definition (according to Slovenian Act on Forests, 2007) is:
- Forest land area is covered with forest trees in the form of stands with minimal tree
height 5 m and with minimal area of 0.25 hectares (2,500 m?).

- Abandoned agricultural land on area more than 0.25 ha, which has been abandoned
for more than 20 years, with minimal tree height 5 m and with a tree crown cover
more than 75 %.

As the increase of forest area in Slovenia is only by natural afforestation of abandoned
agricultural land, the definition applied for land converted to forest is: Abandoned
agricultural land on area more than 0.25 ha, which has been abandoned for more than 20
years, with minimal tree height 5 m and with a tree crown cover more than 75 %.

7. On page 208 of the NIR “a process of using models to time-shift the forest estate ...” is
mentioned. It is understood that those models will improve estimates of past years.
Will it also improve estimates of future years based on stock change approach? Could
Slovenia explain what exactly will be improved?

Currently (June — October 2012) the field work for forest inventory is being conducted. The
measurements are done on the same plots of the systematic grid (4 x 4 km) as in year 2007.
Using the stock change method, the results of both surveys will give us reliable data on
forest growing stock and dead wood in Slovenian forests. In this and previous NIRs, for the
years after 2007 the same value for the growing stock was used, therefore the estimates of
carbon stock change will be improved; especially the data on dead wood, as the first
available data was in 2007.

8. Intable 7.4.3 on p. 212 of the NIR, area of perennial cropland is provided. From 1956
to 1980, the area is slightly increasing and from 1986 to 2010 decreasing. In the gap
from 1980 to 1986 an increase from 57 to 82 kha is reported. Is there any
explanation for this change? Further, according to the data in the LUC matrix, an



]

increase of the area of perennial cropland is expected, whereas in table 7.4.3 a
decrease is reported.

The area for perennial cropland from 1986 to 2010 is from ALUM (Agricultural Land Use
Map). The values for the perennial cropland area for the period 1956 to 1980 are from SORS
(Statistical Office of the Republic of Slovenia) — as the only available data for that time
period.

9. Intable 7.5.1 of the NIR (p. 220) the area of land converted to grassland is the sum of
all categories in the following columns of the table. In table 7.5.2 emissions from
wetlands, settlements and other land converted to grassland are reported as NE or
NO. Emissions and removals from forestland and cropland converted to grassland
are reported. However the total of land converted to grassland is not equal to sum of
forestland and cropland converted to grassland. Could Slovenia explain the
difference?

In table 7.5.2 the values for forestland converted to grassland were mistakenly copied
without the emissions from litter. The correct values are:

5621

Year | Forest Land converted
to Grassland

Gg CO,
2010 870.457
2009 870.457
2008 870.457
2007 870.457
2006 870.457
2005 870.457
2004 870.457
2003 870.457
2002 870.457
2001 870.457
2000 749.632
1999 749.632
1998 749.632
1997 749.632
1996 749.632
1995 749.632
1994 749.632
1993 749.632
1992 749.632
1991 749.632
1990 749.632
1989 591.766
1988 591.766
1987 591.766
1986 591.766

3
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10.  On page 222 of the NIR, ACcrowth is calculated by applying the default value from
table 3.4.2 of the GPG LULUCF, where it is 2.7 t d.m/ha for temperate wet or 1.6 t
d.m./ ha for temperate dry. In the equation 1.7 is used. Please check.

The correct value is 2.7 t d.m. / ha (for temperate wet).

11.  Forland converted to settlements, only the change in living biomass is explained
(p- 230 of the NIR). Is there any change in dead organic matter or in soil organic
carbon included in the estimates?

In the estimates the change in dead organic matter is included in forestland converted to
settlements. The estimation was done the same as described in land converted to grassland
(p. 222-223).

12.  Slovenia provides in chapter 10 of the NIR a comprehensive list on how it will
respond to the recommendations of the 2011 review report. According to this list, all
recommended items in the LULUCF sector would be included in the 2013
submission. This is an evidence of big efforts being undertaken by Slovenia. For the
actual review, it would be good to know whether Slovenia still can confirm that it
will be apple to achieve the recommended improvements and to provide all the
requested information in the 2013 submission.

As mentioned above (question 7) this year Slovenia is conducting the forest inventory survey
on systematic grid (4 x 4 km, app. 750 plots). The final results will be available by the end of
year 2013, therefore the values for growing stock (living biomass) and dead wood (dead
organic matter) will be applicable in 2014 submission. Together with forest inventory, also
smaller survey on other land uses is taking place. We are gathering soil samples on cropland
(annual, woody), grassland (annual, woody), wetlands and settlements. Results of this survey
will be also available for 2014 submission.

During previous reviews it has been noticed that the land use change matrix needs
improvements (non-existing small areas...) and also that the converted areas should take
into consideration the 20 years conversion period. Our reports showed only one year’s
values. The land use change matrix is under revision, with appreciated help from Joint
Research Centre in Italy. Recalculations will be presented in 2013 submission.

According to the efforts being undertaken, we should be able to in majority accomplish in
2013 submission the recommendations in paragraphs 71, 73, 74, 78, 81, 82 and partly 77,
79. With final results of this year’s forest inventory, the recommendations from paragraphs
72,75, 76 and 80 can be accomplished in 2014 submission.

Carbon storage changes in time for forest soils will be estimate by YASSO 07. C stock
changes for soils of different LU will be estimated on additional soil sampling and analysis
which are performed in year 2012 and will be finish in next half years (analysis and
estimations).
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Table NIR 2. LAND TRANSITION MATRIX

Areas and changes in areas between the previous and the current inventory year

1),2),3)

Article 3.3 activities Article 3.4 activities Total area at the
T ti t i y . Hesinns £ th
o current inventory year | Afforestation ; Korest Cropland | Grazing Land Revegetation | Other © wm:::w-m of the
and Deforestation | Management | Management | Management if elected current inventory
From previous inventory year Reforestation (if elected) (if elected) (if elected) e year'®
a
Article 3.3 |Afforestation and Reforestation 0.000000 0.000000 0.000000
activities | Deforestation 85.800000 85.800000
Forest Management (if elected) 3.900000 1,115.950000 1,119.850000
Article 3.4 |Cropland Management'” (if elected) NA NA NA NA NA NA
activities  |Grazing Land Management" (if elected) NA NA NA NA NA NA
Revegetation' (if elected) NA NA NA NA NA
Other © NA NA 0.000000 NA NA NA 821.650000 |  821.650000
Total area at the end of the current inventory year 0.000000 89.700000 | 1,115.950000 NA NA NA 821.650000 | 2,027.300000

(1)

This table should be used to report land area and changes in land area subject to the various activities in the inventory year. For each activity it should be used to report area

change between the previous year and the current inventory year. For example, the total area of land subject to Forest Management in the year preceding the inventory year,
and which was deforested in the inventory year, should be reported in the cell in column of Deforestation and in the row of Forest Management.

2)
3)

year should be that on 31 December of that year.
“)

Some of the transitions in the matrix are not possible and the cells concerned have been shaded.

still be tracked and reported under Cropland Management, Grazing Land Management or Revegetation, respectively.

(5)
(6)

“Other” includes the total area of the country that has not been reported under an Article 3.3 or an elected Article 3.4 activity.

The value in the cell of row “Total area at the end of the current inventory year” corresponds to the total land area of a country and is constant for all years.

In accordance with section 4.2.3.2 of the IPCC good practice guidance for LULUCEF, the value of the reported area subject to the various activities under Article 3.3 and 3.4 for the inventory

Lands subject to Cropland Management, Grazing Land Management or Revegetation which, after 2008, are subject to activities other than those under Article 3.3 and 3.4, should




TABLE NIR 3. SUMMARY OVERVIEW FOR KEY CATEGORIES FOR LAND USE, LAND-USE CHANGE AND FORESTRY
ACTIVITIES UNDER THE KYOTO PROTOCOL

GAS CRITERIA USED FOR KEY CATEGORY IDENTIFICATION COMMENTS @
Category contribution is greater

KEY CATEGORIES OF EMISSIONS AND Associated category in than the smallest category
REMOVALS UNFCCC m=<m=3.,v~8 is key | considered key in the UNFCCC Other @

(indicate which category) inventory 0, (including

LULUCF)

Specify key categories according to the national
level of disaggregation used"”
Forest Management CO2 Forest land remaining forest land |Yes No other criteria needed hef NO
Deforestation CcO2 Conversion to grassland Yes No other criteria. NO

" See section 5.4 of the IPCC good practice guidance for LULUCF.
) This should include qualitative consideration as per section 5.4.3 of the IPCC good practice guidance for LULUCF or any other criteria.
® Describe the criteria identifying the category as key.

@ If the emissions or removals of the category exceed the emissions of the smallest category identified as key in the UNFCCC inventory (including LULUCF), Parties should indicate

YES. If not, Parties should indicate NO.




TABLE 5(KP). REPORT OF SUPPLEMENTARY INFORMATION FOR LAND USE, LAND-USE CHANGE AND
FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL "®

SLOVENIA
Inventory 2011
Submission 2013 v1.1

Net CO, emissions/ CH® N.O® Net CO, equivalent
GREENHOUSE GAS SOURCE AND SINK ACTIVITIES removals”> : ¢ emissions/removals
(Gg)
A. Article 3.3 activities 1.690,383136
A.1. Afforestation and Reforestation ” NA,NO NO NO NA,NO
A.1.1. Units of land not harvested since the heginning of the
commitment period NA,NO NO NO NA,NO
A.1.2. Units of land harvested since the beginning of the
commitment period NO NO NO NO
A.2. Deforestation 1,690.383136|NO NA,NO 1,690.383136
B. Article 3.4 activities -11,576.428842
B.1. Forest Management (if elected) -11,577.808214 0.055645 0.000680 -11,576.428842
B.2. Cropland Management (if elected) NA NA NA NA
B.3. Grazing Land Management (if elected) NA NA NA NA
B.4. Revegetation (if elected) NA NA NA NA
Information item:
A.1.2. Units of land harvested since the beginning of the commitment
period NO NO NO NO
99-national NO NO NO NO

Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the
Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

(1

@)

3)

All estimates in this table include emissions and removals from projects under Article 6 hosted by the reporting Party.

If Cropland Management, Grazing Land Management and/or Revegetation are elected, this table and all relevant CRF tables should also be reported for the base year for these activities.

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks




“® O, emissions from liming, biomass burning and drained organic soils, where applicable, are included in this column,

®  CH, emissions reported here for Cropland Management, Grazing Land Management and Revegetation, if elected, include only emissions from biomass burning (with the exception of

savannah burning and agricultural residue burning which are reported in the Agriculture sector). Any other CH, emissions from Agriculture should be reported in the Agriculture sector.

©
(Y]

N,O emissions reported here for Cropland Management, if elected, include only emissions from biomass burning (with the exception of savannah burning and agricultural residue burning
As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to decision 16/CMP.1, they can be reported together.

3 £33 f£j rfj r£j b rj) ) 3 £ g rn rjg o) r ra o rng il



TABLE 5(KP-DA.1.1. SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND SLOVENIA

REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL Inventory 2011
Article 3.3 activities: Afforestation and Reforestation @ Submission 2013 v1.1
Units of land not harvested since the beginning of the commitment period
GEOGRAPHICAL = o
LOCATION® ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS CHANGE IN CARBON STOCK
Carbon stock change in | Carbon stock change in Net Net Net carbon stock Implied  [Carbon stock change in| Carbon stock change in Net T
X above-ground biomass |below-ground biomass per| . | carbon | change in soils per | emission/ above-ground below-ground biomass® |  Net et carhon u:..n% Net CO,
T2 | Area of rarea® © area® © stock area® removal (5), (6) © carbon | “*™°°™ | change in soils emissions/
subject to pe stock factor ot 5
% organic i change in per stock removals
Identification code | Subdivision the ® change d (© change
soils Net Net | jitter dead | Mineral | Organic area Net Net | change in Mineral | Organic
activity Gains | Losses Gains | Losses Pex [ od ;. Gains | Losses Gains | Losses s | indead
change change area® Wn.. soils soils change change | litter Wwood® soils soils ¥
area
= (kha) | (kha) (Mg C/ha) (Mg CO,/ha) (GgC) (Gg €O,
He_w__ fhanrdvity No | No | Na | NA | Na | Na|NA| N NA NA NA NA NA NA | NA | NA | NA | NA | NA | NA NA | NA NA NA
99-national = NO NO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
land converted
o foresdand NO | NO | NA | NA | NA | NA | NA | NA NA NA NA NA NA NA | NA| NA | NA | NA [ NA NA NA NA NA NA
Nacumentatinn hoy
Parties shanld provide defailed exnlanation on the land use. land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional
ctails are ivudud to widerstand the content of this table.

KP.A.1.1 land converted to forestland/2011:AR activities in Slovenia are not human induced. Net increase of area under FM is a consequence of spontaneous afforestation on abandoned agricultural land.

Report here information on anthropogenic change in carbon stock for the inventory year for all geographical locations that encompass units of land subject to Afforestation and Reforestation under Article 3.3 not harvested since the beginning of the commitment period.

As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to decision 16/CMP. 1, they can be reported together.

Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.
The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

Carbon stock gains and losses should be listed separately except in cases where, due to the methods used, it is
should be reported in the “Losses” column. The notation key IE should be filled in, in the other column.

possible to separate information on gains and losses. In that case, net gains should be reported in the “Gains”™ column and net losses

(" Note that net change corresponds to increase/decrease of carbon stock (see table 4.2.6a of the IPCC good practice guidance for LULUCF).
®  This information is needed for the calculation of the net carbon stock changes in soils per area.

" According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO, by multiplying C by 44/12 and changing the sign for net CO, removals to be
negative (-) and for net CO, emissions to be positive (+).

(9" The value reported here is an emission and not a carbon stock change.




TABLE 5(KP-1)A.1.2. SUPPLEMENTARY BACKGROUND DATA ON CARBON STOCK CHANGES AND NET CO, EMISSIONS AND

SLOVENIA
REMOVALS FOR LAND USE, LAND-USE CHANGE AND FORESTRY ACTIVITIES UNDER THE KYOTO PROTOCOL Inventory 2011
Article 3.3 activities: Afforestation and Reforestation ** Submission 2013 v1.1
Units of land harvested since the b of the period
GEOGRAPHICAL
8 ey fadii S ACTIVITY DATA TMPIIED CARRON STOCK CHANGE FACTORS ” CHANGE IN CARBON STOCK "/
Carbon stock change in | Carbon stock change in | Net Net Net carbon stock Implied o stock change In | Carbon stock change in Net
A - above-ground biomass | below-ground biomass | carbon | carbon | change insoils per ﬁh””.ﬂ-_\ above-ground biomass®” below-ground ﬂn.e Ehebois 2.” 3—.-.5.. um”mw zwa Q.N\
subject to e>_.8_.mn=_a per area® © per area™ @ sthak stock area™ i © biomass®™ © M-Snr.. stock | change in so n..._u.ﬁ“w ol
Identification code | Subdivision'® the ® change in | change in © . | change ]
activity Mol Gains | Losses et Gains | Losses n_” et | itter per |dead wood z—“—mﬂ! O”nm“un v Gains | Losses znne Gains | Losses _.W & n”uﬁmm”u in dead E:Hn_ Oﬂnuﬂn
hange "B e | per area® Gt e wood® | % B
(kha) | (kha) (Mg C/ha (Mg COy/ha) Gg ©) Gg €O,
[Total for activity _|~ f el
AL2 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
99-national NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
land converted
e frestind NO NO | NO | NO [ NO | NO | NO | NO NO NO NO NO NO NO | No | NO [ NOo | NO [ NO NO NO [ No | No NO
Documentation box
Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto Protocol. Use this documentation box to provide refe to rel of the NIR if any
additional details are needed to understand the content of this table.

£ nnd Fne et ON amminninan tn ha nanitivae 4}

19" The value reported here is an emission and not a carbon stock change.

The signs for estimates of gains in carbon stocks are positive (+) and of losses in carbon stocks are negative (-).

This information is needed for the calculation of the net carbon stock changes in soils per area.

Report here information on anthropogenic change in carbon stock for the inventory year for all geographical locations that encompass units of land subject to Afforestation and Reforestation under Article 3.3 harvested since the beginning of the commitment period.
As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to draft decision 16/CMP.1, they can be reported together.
Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.

Activity data may be further subdivided according to climate zone, management system, soil type, vegetation type, tree species, ecological zone, national land classification or other criteria. Complete one row for each subdivision.

Carbon stock gains and losses should be listed separately except in cases where, due to the methods used, it is technically impossible to separate information on gains and losses. In that case, net gains should be reported in the “Gains” column and net losses should be
Note that net change corresponds to increase / decrease of carbon stock (see table 4.2.6a of the IPCC good practice guidance for LULUCF).

According to the Revised 1996 IPCC Guidelines, for the purposes of reporting, the signs for removals are always negative (-) and for emissions positive (+). Net changes in carbon stocks are converted to CO, by multiplying C by 44/12 and changing the sign for net CO, removals to be negative



TABLE 5(KP-1)A.1.3. SUPPLEMENTARY BACKGROUND FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL SLOVENIA
Article 3.3 activities: Afforestation and Reforestation Inventory 2011
Units of land otherwise subject to elected activities under Article 3.4 (information item) Submission 2013 v1.1
GEOGRAPHICAL LOCATION® ACTIVITY DATA
Identification code Subdivision” Area subject to the activity
(kha)

Total for activity A.1.3 NO
99-national NO

land converted to forestland NO

Documentation box
Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF
activities under the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the
content of this table.

()" Units of land subject to Afforestation or Reforestation under Article 3.3 otherwise subject to elected activities under Article 3.4 are implicitly included under A.1.1 or A.1.2.

They are reported here for transparency and to fulfil the requirement of paragraph 6 (b) (ii) of the annex to decision 15/CMP.1.

@ As both Afforestation and Reforestation under Article 3.3 are subject to the same provisions specified in the annex to decision 16/CMP.1, they can be reported together.

@) Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation, which would otherwise be included in

land subject to elected activities under Article 3.4.

& Activity data may be further subdivided according to climate zone, management system, soil type, vegelation Lype, tree species, ecological zone, national land classification

or other criteria. Complete one row for each subdivision.
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TABLE 5(KP-II)3. SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL

N,O emissions from disturbance associated with land-use conversion to croplan

1),
d()(l)

SLOVENIA

Inventory 2011
Submission 2013 v1.1

ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS
Identification code of geographical location Land area converted N,O-N per area converted N0
(kha) (kg N;O-N/ha) (Gg)
A.2. Deforestation " © NA,NO NA,NO NA,NO
Total organic soils NO NO NO
Total mineral soils NA NA NA
99-national NANO NANO NANO
Organic soils 7" " NO NO NO
Mineral soils "’ NA NA NA
[B2. Cropland Management (if elected) > © NA NA NA
Total organic soils NA NA NA
Total mineral soils NA NA NA
[Information items *”
A.2.1. Deforestation: units of land otherwise subject
Total organic soils
Total mineral soils
99-national NA
Organic soils . 1oy NA
Mineral soils ") NA

Documentation box

content of this table.

£

to

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary inforration on LULUCF

activities under the Kyoto Protocol. Use this cocumentation box to provide of the NIR if any additional details are needed to understand the

" Methodologies for N,O emissions from disturbance asseciated with land-use conversion to Croplands are found in section 3.3.2.3.1.1 of the IPCC 200d practice guidance
for LULUCF. N,O emissions from fertilization in the preceding land use and new land use should not be reported here. Parties should avoid double ccunting with N20O

emissions from drainage and from cultivation of organic soiis reported in the Agriculture sector under Cultivation of Histosols.
@ According to the IPCC good practice guidance for LULJCF N,O emissions from disturbance of soils are only relevant for land conversions to Cropland. N,O emissions
from Cropland Management when Cropland is remaining C-opland are included in the Agriculture sector.

(&3]
[©

(&)

©)

o

®)

(&)

Parties may separate data for organic and mineral soils, if they have data available.

Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation.
Geographical location refers to the boundaries of the areas that encompass land subject to Cropland Management, if elected.

In the calculation of the implied emission factor, N,O emissions are converted to N,O-N by multiplying by 28/44.

for transparency and to fulfil the requirement of paragraph 5 (b) (ii) of the annex to decision 15/CMP.1.

(19 N,0 emissions from Cropland are incluced in the Agrizulture sector.

N,O emissions associated with Deforestarion followed y the establishment of Cropland should be reported under Deforestation even if Cropland Management is not

This includes N,O emissions in land subject to Cropland Management from disturbance of soils due to the conversion to Cropland of lands other than Forest Lands.

Units of land subject to Deforestation under Article 3.3 otherwise subject to elected activities under Article 3.4 are implicitly included under A.2. They are reported here



TABLE 5(KP-11)4. SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL
Carbon emissions from lime application "’

SLOVENIA
Inventory 2011
Submission 2013 v1.1

ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS
Identification code of geographical location
Total amount of lime applied Carbon emission per unit of lime Carbon
(Mg/year) (Mg C/Mg) (Gg)
A.1.1. Afforestation/Reforestation: units of land not harvested
since the beginning of the i period @
NO NO NO
Total for limestone NO NO NO
Total for dolomite NO NO NO
99-national NO NO NO
Limestone (CaCOs) NO NO NO
Dolomite (CaMg(COx),)| NO NO NO
A.1.2. Afforestation/Reforestation: units of land harvested since
the beginning of the commitment period * ®
NO NO NO
Tota! for limestone NO NO NO
Total for dolomite NO NO NO
99-national NO NO NO
Limestone (CaCO,)| NO NO NO
Dolomite (CaMg(CO;),)! NO NO NO
A.2. Deforestation > NO NO NO
Total for limestone NO NO NO
Total for dolomite NO NO NO
99-national NO NO NO
Limestone (CaCO,)| NO NO NO
Dolomite (CaMg(CO:),)\ NO NO NO
B.1. Forest Manag (if elected) @ NO NO NO
Total for li NO NO NO
Total for dolomite NO NO NO
99-national NO NO NO
Limestone (CaCO;)| NO NO NO
Dolcmite (CaMg(CO;),) NO NO NO
B.2. Cropland M € (if elected) " @ NA NA NA
Total for limestone NA NA NA
Total for dolomite NA NA NA
B.3. Grazing Land M (if elected) "> NA NA NA
Total for li NA NA NA
Total for dolomite NA NA NA
B.4. R ion (if elected) 7 ® @ NA NA NA
Total for limestone NA NA NA
Total for dolomite NA NA NA
Documentation box

Parties should provide detailed explanation on the land vse, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under
the Kyoto Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

™ Carbon emissions from agricultural lime application are addressed in sections 3.3.1.2.1.1 and 3.3.2.2.1.1 of the IPCC good practice guidance for LULUCF.
Geographical location refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.

@)

@)

Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation.

Geographical location refers to the boundaries of the areas that encompass land subject to Forest Management, if elected.
Geographical location refers to the boundaries of the areas that encompass land subject to Cropland Management, if elected.
Geographical location refers to the boundaries of the areas that encompass land subject to Grazing Land Management, if elected.
Geographical location refers to the boundaries of the areas that encompass land subject to Revegetation, if elected.

If Parties are not able to separate lime application for different geographical locations, they should include liming for all geographical locations in the total.
A Party may report aggregate estimates for tozal lime applications when data are not available for limestone and dolomite.




TABLE 5(KP-II)5. SUPPLEMENTARY BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

ACTIVITIES UNDER THE KYOTO PROTOCOL
GHG emissions from biomass burning

SLOVENIA

Inventory 2011
Submission 2013 v1.1

ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS
Description” |  Unit | Values Co, cl, [ N0 [ co,® [ en,® | NoO
Identification code of geographical location Area (AB) or e
biomass burned orky (Mg/activity data unit) (Gg)
(BB) s

[A.1.1. Affor Refor units of land not harvested since_[ab ha INO INO NO [NO [NO NG [NO
Total for controlled burning |ab ha NO NO NO NO NO NC NO
Total for wildfires |ab ha NO NO NO NO NO NO NO
99-national ab ha INO NO NO NO NO NO INO
Controlled burningjab ha NO NO NO NO NO NO NO
Wnldﬁﬁl ab ha NO NO NO NO NO NO NO
A.1.2. Afforestation/Reforestation: units of land harvested since the |ab ha ~NO NO NO NO [NO NO NO
Total for controlled burning |ab ha NO NO NO NO INO NO NO
Total for wildfires Jab ha INO NO INO NO INO NO NO
99-national ab ha INO NO NO NO INO NO NO
Controlled burningfab ha NO NO INO NO NO NO NO
Wlldﬁﬁl ab ha NO NO INO NO NO NO NO
A.2. Defor Wil ab ha ) [NO [NO NO [NO NO [NO
Total for controlled burning Jab ha NO NO INO NO NO NO NO
Total for wildfires |ab NO INO INO NO INO NO NO
99. [ lab ha NO NO NO NO NO NO NO
Controlled burningfab ha NO NO NO NO NO NO NO
Wildfiresfab ha NO NO INO NO NO NO NO

[B.1. Forest M 2 (if elected) "™ ab ha 159.080000| 61.407780 0.349791| 0.004275 9.768750( 1.055645| 0.000680)
Total for controlled burning |ab ha NO NO INO NO NO NO NO

Total for wildfires |ab ha 159.080000] 61.407780] 0.349791] 0.004275] 9.768750] 1.055645] 0.000680

99-national lab ha 159.080000] 61 ‘4077-80| 0.349791{ 0.004275[ 9.768750( 0.055645| 0.000680)
Controlled burning]ab ha NO NO NO NO NO NO NO

Wildfiresfab ha 159.080000] 61.407780] 0.349791| 0.004275| 9.768750| 0.055645| 0.000680)
B.2. Cropland M: (if RN specify) NA NA NA NA NA NA NA
Total for lled b g |(specify) NA NA NA NA NA NA NA
Total for wildfires specify) NA INA INA NA INA NA NA
B.3. Grazing Land M (if elected) @' specify) NA NA NA NA NA NA NA
Total for controlled burning |(specify) NA NA INA NA NA NA NA
R Total for wildfires |(specify) NA NA NA NA NA NA NA
B.4. Revegetation (if elected) @ specify) NA NA NA INA NA NA NA
| Total for lled burning |(specify) NA INA INA NA NA INA NA
| Total for wildfires |(specify NA NA NA NA NA NA NA

[Documentation box

Parties should provide detailed explanation on the land use, land-use change and forestry sector in the relevant annex of the NIR: Supplementary information on LULUCF activities under the Kyoto
[Protocol. Use this documentation box to provide references to relevant sections of the NIR if any additional details are needed to understand the content of this table.

m
@
3)
@

(&)

©)
0]
®
should be clearly d. d in the d

(included elsewhere) in the CO, column.
©

19" Burning of agricultural residues is included in the Agriculture sector.

an

Geographical location refers to the boundaries of the areas that encompass land subject to Revegetation, if elected
For each activity, activity data should be selectec between area burned (AB) or biomass burned (BB). Units will be ha for area burned, and kg dm for biomass burned. The implied emission

Parties should report controlled/prescribed burning and wildfires emissions separately, where appropriate.

Greenhouse gas emissions from prescribed savannah burning are reported in the Agriculture sector.

Geographical locations refers to the boundaries of the areas that encompass units of land subject to Afforestation and Reforestation.
Geographical location refers to the boundaries of the areas that encompass units of land subject to Deforestation.
Geographical location refers to the boundaries of the areas that encompass land subject to Forest Management, if elected
Geographical location refers to the boundaries of the areas that encompass land subject to Cropland Management, if elected
Geographical location refers to the boundaries of the areas that encompass land subject to Grazing Land Management, if elected

If CO, emissions from biomass burning are not already included in Tables S(KP-)A.1.1 to 5(KP-I)B.4, they should be reported here. This also includes the carbon component of CH,. This
box and in the NIR. Parties that include all carbon stock changes in the carbon stock tables (S(KP-I)A.1.1 to 5(KP-I)B.4) should report IE
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