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ZAeN eSS W HiEX|e] gt WA ook AMAR)/ZTEAKhabitat/landscape
surveys) S =5 HAO[E], NHO| HE dlofg] W& HE 57} gofe], 5Lt A Ak
theh AHFERAHIA(Fire and Rescue service) ¥ 914 dlo[ele] Al=E &&

A= CSolld AR 7] 291 4 29 AF 29 axfE] Ui TkE AR 54 § A

S0) 430) o 24

o>

Adjust to fit data on Land Use change matrices from Countryside
conversion to forest

E Forest pianting areas §

Srssssasaes ; ........... .

il
Agriculture area and management information
from Census

Adjust to fit data on
conversion from l 1
forest
Calculate non-forest blomass carbon stock Calculate soll
T changes due o LUC carbon stock

Calculate non-forest biomass carbon stock changes due lo

Deforestation areas changes dua to Grassland Managemeant Lue

for grassland

l l l Calculate

p emissions from
Report non-forest Report soll carbon drainage of
biomass carbon stock stock changes for arganic solls

changes for 4C 4c

‘Welland areas

1 converted to
ke vEarlen Grassland

Biomass losses to
| HWP and DOM
] immediate decay |

Calculate biomass
burning GHG emissions

Calculate biomass
burmnt and GHG
emissions 4(\V)4C

¥

Calculate NaO
emissions
associated with

land conversian to
Grassland (4(1I1))

4G HWP from
deforestation

i Averageliving ¢
i biomass and DOM £
i densities (1 DM/ha) §
: by country »

i Grassland wildfire
1 activity datatime  +
H series

[Z™- 1-4] 2X] BoF9] data flow
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Pr2AHhabitat/landscape  surveys) 2= E57517] o]g7] wi&o,

o ot shE|nele] EAol

ajo

L=
[}

5734

=

SR

_ZT._._

i
B

ol

., Google Farth, 9=

2% Ao

[ZF I-5] -2 olnA|= 2 F=2] o] (peat)

&

1ot 9

7}

A& fFAE FAEDDE

=aro A
=F2 5

H

=71

@_'-o

| AztHos

= ==
T=°

O Google Earth= 7d &

kol 7% IPCC 2006

Aol loleuls gaoh 7] =

=z

O ol&t

5o HalH

85

A9l Tier 1 AHE A

2%

HE 15

T

Ed|
a
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{iv) 4D Wetlands data flows

i Processed data from other K
. sub-category H
fsussssssssssssmsssnnTnnny

N20 emissions from Peat exdraction area time Volume of
drainage of wetlands series for each country horticultural peat
(4(11/4D) sold

v L
Calculate on-site emissions Calculate off-site
from peat extraction - emissions from
h horticultural peat

y

Grassland area Grassland area
converted to Wetlands Report soil carbon stock converted to
for Peat Exiraction changes for 4D Flooded Land

Report non-forest

biomass carbon stock
changes for 4D

[DZI-6] 2F 10 $A] Eof9] data flow

w) HFA)
m

O AFe 549, 49 2 78 EAolgel et Ao, e 9 Ady A 2 AT
7ol wet
BFAeAe gAaSAR WHel B HiEA|Ye] digt WA mefole ARR|/ZHHERAL
(Habitat/landscape surveys) ] 55 HAHE, NFo| 5 Hloly 4, ¥HE 517} glofg,
CSe] =7} AFte] “gHel EXolg Mgt vla A=E &§

O Hloloufio] W2 i Fa Woke 5HAG 22 PAOR, Exlol§ Wl e L0}

EA Z7PE vpo|QuA B4 2] o5 A

16 MEE IUBAYEE $8S LULUCF 20F EA0I Y EX0|SHsH TERA AAR sHer
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(v) 4E Settlements data flows
Processed data from other
sub-category

RN EEEEE AN EEEEEEEEEE

=

= Forestplanting areas E

' CARBINE
Mode! Outout |

Adjustto fitdata on
conversion to forest »| Land Use change matrices from
Countryside Survey
Adjustto fitdata on >
conversion from
forest .
Calculate non-forest Calculate soil
T biomass carbon stock carben stock
Deforestation areas changes due to LUC changes due to
for settiements Luc
F B
Report non-forest Report soil
biomass carbon stock carbon stock
changes for 4E changes for4E
. v,
—————— -
L J | Biomass losses to
Calculate HWP and DOM CakcuLLat_e N0
. 4 2 emissions
biomass lost | immediate decay ] associaled with land
W - conversion to
Setilement (4(I11))
Calculate biomass
burning GHG emissions 4G HWP from
PRI e— L deforestation
' Averageliving 2 -
H g‘“""jit‘?? i;{'gf?ﬂ?h; H Calculate biomass
+ densities a3 > burnt and GHG
E by country : emissions 4(V)/ 4E
Lassssssssmssssasnd - /

[ 1T-7] AFK] EoF9] data flow

Hh 7]El EX

B Vet EXE ofe}t B o]f Wi &5 g Aojor o

O 1980 o] Exolg wlEgAE ok WiEsy ez, uig) Alofe dhtshe, 19804
ol JEFEAE CS9] BHREY] 191 Bt 231, 73, sk, W5 vh9] Ao 23t

O lwE ziste Wss AL

7[etEA o] 2o

)

Aol ZEAT, I ooJste] wHe TR AH2
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AP Harvested Wood Product

B

O Harvested Wood ProductE 4F4st7] 91sf IPCC 2006 7tol=eiele] whet A4k HHy
2(Production Approach B2)E AR

O Harvested Wood Product®] %A 2ol WSl Aol AMdz|el npbiz|g
7H1(CARBINE) 24 28

O A" &Agks A ¥3](Foresty Commission) $A¢F FAOZ E&
O

o,
in's
off
ol
0!

(o]

(0]

= olgst] Y8 PE8e 2
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3) LULUCF #°F ®3 ZAHID

[ET-3] =2 LULUCF ZOF HA ZHYHH
A0 S DA W o ool A
T
- AZIX] DERIS 25l CARBINE RIS AlSsle Aoz #HEs
Aix| - C-FlowoilA| CARBINE =2 wH24tol] w2t ARIXIE it MER|o| Etagio| Hafet
(Forest Land) - HIEZ2 MEIXZ RX[E MEXZ2RE FF
4A - CARBINE REIES AlZEH| w2} ARRIX|Z |X|= ARZIX| 7} Bt
L A2 gEREE B
CARBINE ZElZo| HAn} M2 planting data=2| o] 2l AZIX|CHe| EX|7F H
St
S4X|
- NERIES0IN SZRIZ HAE x0| HHSY WIS UINsH CARBINE 2R B
(Cropland)
P of et MK MRl EIAZO| HiEfE:
4B
UL sEXIZt SUE M3|A|S(agricultural lime application)2| LimeX H[O[E{S Z&5|
= zoz BAY
CARBINE ZHIZ HZ5tT A{2R planting data= H{Z4&tol| W2} ARIX|CHe| EX|7} B
Sl
=X|
- MRIXEF0M =X|2 HAE X[l tiES HSIE YIS CARBINE RRZ B &
(Grassland) )
w2t MEX|ELu dEX Q| Etagio| Histet
4C
UL sEXIZol SUE M3|A|S(agricultural lime application)2| LimeX H[O[E{S Z&5|
= zioz A
=
(Wetlands) - SX| AF27FsSE 20114 H[0|EIE A&t
4D
- CARBINE D2 HZA5|D AZ2 planting data= HZ &0 w2t ARIX[CHe] EX|7}
=k EEE
(Settiements) L MRIRHS0IM HEX|Z HAE X|ojo| HHSZ WSS WSt CARBNE DY Wzslof
4E w2t ARIX| =) MERQ| EAZ0| Hskst
LA gEREE AAE

11) Emissions and Removals of Greenhouse Gases from Land Use, Land Use Change and Foresty(LULUCF) for England,
Scotland, Wales and Nothern Ireland: 1990-2012, Centre for Ecology & Hydrology, 2014)
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‘ H2Z SHelA| 2
99 FNIAEE 48
D) #8%
B =9 LCM2007 EIiAE  Landsat—-TM5, IRS-LISS3, SPOT 5, AWIEFS 59

B EERE AR

B 7o) AR A BARS HA BE UL 20 m, 55 A4 B 05 ha(5,000
)2, FeuEte] AHEe} Hws|HH EXnE SRS 7ISoE M4 B YHle
m, AE3}t HA = 10 m x 10 m(100 m?) AZO] zpo|ghe Hol Z JAFAH O]
ST A WA eabe A2 Ao Hr

2) LCM 2007
7H E7AA

B [CM(Land Cover Map)2 9= EXHEXLEZE 25 m x 25 m TA T2 IS
o g ARElem, AR, o4, A Z2 B APl disidE A[EEEE

;S

4
=

[(BI-4] =9 AXZE SUSYEA 71 Het

7= Foule
» Q=X(Great Britain)22t 2[MHAoZ H|ZE

e 25 mx 25 m TMo| EX|TEL

LCM1990

+ Soteleie =t
LCM2000 » OBIA(Object Based Image Analysis, == X|2| ME1}ST|E) AlS
. 23R XEHARIR|, 54 2A 5) X|2/HE4E

.,_

+ LCM20002Ct EF7|&0| 235}
o ZE| XO|ME X|EM 2| AAZ LCM20002 Of=tZ T, LCM20072 CIX|H&EAIQ| AA
o XZ=HAHO HEHM SHA EX I mIEf HiolEl M

LCM2007

(xlgizfel

A = —

12) YZFW=(England), 2FEW=(Scotland), HL2=(Wales)Z sr}o] @9z 2 A
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W) dolE a2 0 A

B gojy AaA

O 9ZAGL 9S85l 20~30 m TAAJo]Z AH ) m DAAjo|RE AFE e
tolg =52 FAsbtuA o5 A9 dHeM FHHeld AHER AHHE=
FAok= HAloe A &8

o

[EI-5] =2 AZE AE YT HIoIE

EHAX| (A= M| HEOM XIX|5H= H|Z(%))
=1 o =M AL
- T + OISHA2YA | o2YN | A=Y 7|E}
87% 2
LCM1990 49 ) (56%, EHafioi= 8% 3% :.EEM‘] oo
A ALS H|S) =R B
LCM2000 79 38 (23% Bé;%Hm 9% 6% 1%
% 03 ._L:_ % %
g ALZ 8|Z) GB1990A o2 Xt
1% 05%
LCM2007 73 34 (6% CHHOIE A} 1% 5% L0 .
ALE HIS) To— -

AR olele] ejnaize] A$ thew 28

O =7} AZA#(National cartography) : The Ordnance Survey Master Map topography
layer(OSMM)192t25 &8 =, E27H] & 5 Qe ARAY As of 4007H

TPl A

O BTAJAFRAF AAFS(Agricultural census boundaries) @ ¥= Agricultural agencies®]]

ol AlFH AmzE LCM20072] AATS ZAHof o84

O EAAY : Office for National Statistics(ONS)o|A Alas JZHEL} AL 2 H 9
A EAAER 20012AM04 HE ARE B8 AFEHC A9 AHe d=
AFENAE AHHo] LB (Urban—Rural Classification) 2003-2004 A  A=7}
ABEol ol 8. Fotdsit= Botdde FAXAZ|THNISRA, The Northern Ireland
Statistics and Research Agency)ollAl  Algsk= 200589 A 72t o271<(The

Statistical Classification and Delineation of Settlements of 2005) AfwS o]-&.

O EY : A9 dz 77 JSHES; ddaxde IHEE didty mH5EPE 44

(]
N
>
%
[fis

i
for

ol

8t LULUCF £0F £2(0|8 U /0|85t HEZA AlAH A2 WEE 21
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(National ~ Soil ~ Resources Institute(NSRI), ~ Cranfield — University), Holdsit=

T—— 1

SAE-AEHSE 1T The Agri-Food and Bioscience Institute), AFENE=E wjZg]

EZJo]82A713HThe Macaulay Land Use Research Institute)olA 1:250,000 =2 9]

A% A Aot o8

O FAZVRE(DEM, Digital Elevation Model) : Intermap Technologies Inc.ol4 AlZtet
GBAY = 2002~20039%0] 444 =g &8

[E1-6] I LULUCF £OF A 93t 7| 250JE]

&=i(Great Britain) SolA=(Northern Ireland)
MMU 05 ha : X|=3} Z|AEH| The Land & Property Services(LPS)= OSMMZHE XI=2E
MFW 20 m : ilj\_Eé._47|'% L:II:II Elg:ll.g’_:,_ /olel %‘%
OSMM2| Etst - H|0[E] 27 =|48} HEHo= Ci2ixol HiEg 2|0l
(The Ordnance Survey Master Map) Ado| Eost

Soin) gy

- Solgg=s HAR|7E BSR40t olojA| BE
H =

3) Countryside Survey(CS)

7hH 714

B CSe ot o] 5 7Hef wijl ME=R 44
O @dZAHThe Feld Survey) @ AAZ], A4, ES, B S4& W HOA(EETA)
O EXTEL(The Land Cover Map) : $1JHICIEHE o]-8<qt AAA| = (2009d H7hH

B CSE 197840 Hx2 Saw o5 19844, 19904, 19981, 20070l 434

O 2007¥d ZAR= AA CS dHlolHE o) 300] W B<9te] 9= HYUAH(countryside) <]
Hale] it AHE AlF
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W) FuH

B A

O dAFAR= 8A|(land)9} 5 (freshwater) 2|92 5 EFSH] A2 o2 Ao 2 dl
=2, Aol ol sk glov], Agdela S 2o) EaT AW 549 #9 3

O CSM ARgEle MIET W2 dFste AR HAdPHer, GBe F83t @4
S =7FeAl=A AES Al=d

dads HA fARt o] Hopdsl= CS(Northern  Ireland  Countryside

ol
o
ro
—
)

=

(@
®)
7

3

N
N
=
H
A
iy
ol
to
i
)
5
i
oft

O 20079 ZARIME & 591709 MEAo] AL, HotdE A= 0.5 kmx0.5

km 27]9] 2887} AEA| o] 2}
O 19844, 19904, 19984, 2007 ZtZte] ZApo|A 7F5SH o ZHe 249 AlEX] Y-S o8

O dmd Wt 24l Aol dolel Agsh] Sfo) SARA BYY APEe olgd

= -
Tt ZF A AN g AN

r

[EI-7] F= 2198 MEAS 7+

m
40

(h

e

R 1978 1984 1990 1998 2007
yd=a= 126 187 264 302 289
= 22 32 47 64 107
ATEUE 108 163 195 203 195
2 256 382 506 569 591
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n Hole 44

O 20074l e Ao 24 dole] 4 o] AGED, WES 7 AR

(CEH)7} ESRI) UK} AR 77t @551o] et GIS me1sow 4:a)
4) CS 20072 LCM2007 ¥l
n A dolele] We W 4 e

ofdieE AAE dlolgd] mE WA S 9 1970 - 80¥¥} 1980 — 909

[£1-8] SO[YUMES A|AE GIO|E BHY HEYEE

7|2t 2R =2~ HlolE s
1950 - 1969 o&tH| & NICS1990->NICS1998
1970 - 1989 EXo|2 4 HEgdHE NICS1990->NICS1998
1990 - 1998 EX|0|ZH5} HEEA MY NICS1990->NICS1998
1999 - 2003 MM E NICS1990->NICS1998

* BEQF o] HSkE A a8 v 7IRE F¢t HolddEe] BEA o] & WA HlolH A
(NICS = Holdd=2] CS)

14) AYABA2E 2T EG ]S A|Fdle 2ZEY o] NIALRA EAlz v= A EYole, gz 9Xstal S

15) A&: Inventory and projections of UK emissions by sources and removals by sinks due to land use, land use
change and forestry Annual Report, July 2009, DEFRA Contract GA01088, CEH No. C03116 : &74#] EX] o]-& ¥}
= Qg B v FAY W8 34 PR x
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224, 37, AFA, 57, 7IEHEA Q] 67] S| A BE

- 7o) @A dolEE e Exolg REI 428 FHs o] uhEe], 3ol EAol WF:
A7 BEest

[H1-9] DEFRA H7F 2AF MAZ| 221

S8X| =X AR X X Z|EtEX]|
Arable Improved grassland | Broadleaved/mixed Built up areas Inland rock
Horticulture Neutral grassland Coniferous Gardens Supra littoral rock

C;T:Sa;g (:]L(st Littoral rock
Acid grassland Standing waters
Bracken Rivers
Dwarf shrub heath Sea

Fen, marsh, swamp
Bogs
Montane

Supra littoral
sediment

Littoral sediment

B [PCC LULUCF &2oF 544, BH, LCM2007, CS &5 H|13E

O NIR 214 49| 6711 EAlold WF2 LR A7 gold Al Jdsigslo) 7

e, AR, 2A9F AFAE CSO §A #S AR, SR 2l = 19904
olF WF ooz Hu

O HEZA 8% AR @ 19208 o]F J=(Great Britain)10) HloJH= AP,
1920 o)A dlolH= =71 4Fdz] 2 Q& QIMIEZ](National Inventory of Woodlands
and Trees)o|A] Alztom Hojddi=:  19009HE  Forest Service Northern

Ireland17 oA Al

O eHEAZ 8" Az @ dAHYS], Department for Communities, AHPA7, CS

glofd, A&7t A2 o ez JAH

O ole]o] AgH EZ] © CS 1990, 1998, 2007<] Hlolg Akg

16) 92UE, 2aEUE, 9925 49
17) :70}0‘%14?01]*1 WUAT N W DS PR SR LA Sl

18) w2 Ak spof Atjoll = oS}

SUHYNHRE 225t LULUCF 20} £2(0|2 U EX|0|2H5} IjE2IA AIAM Y WEE 25



B 0z see 24

[H1-10] Broad Habitat, LCM2007, CS Oi=H

IPCC Broad Habitat LCM2007 CS(Country Survey)*
/258 el
NEIR (Broadleaved/mixed) (Broadleaved woodland) =
N x|od~2|
942 (Coniferous) & l:l._l_:l (Fen, Marsh and Swamp)
(Coniferous Woodland)
A ZHX|(Arable) Z4 &} 2| 0f| = &}
=24x| AKX et HolsE
2104 = =H(Horticulture) (Arable and Horticulture)
NP ESPN
(Acid Grassland )
M| A XX
(Calcareous Grassland)
AFRA=X|
HIZHEFZX]| (Neutral Grassland)
(Rough grassland) VIEEEN|
(Improved Grassland)
=2
(Fen, Marsh and Swamp)
=X|(Bog)
= E|
(Improved grassland)
NI EPN| Ao =X|
(Neutral grassland) (Neutral Grassland)
MS| A XX S ESESN|
(Calcareous grassland) (Calcareous Grassland)
PO ESPN NS EPN I )
&X|(Fen, marsh, swam
(Acid grassland) (Acid grassland) = P
EX| T Al2|(Bracken)
s AkZHo} X X|CH(Heather)1®)
Lo 3pie2a ol — |
=& 50| 2= ot AbElOF XN X|CHe| =X|
Dwarf shrub heath
(Dwarf shrub heath) (Heather grassland)
&X|(Fen, marsh, swamp) &X|(Fen, marsh, swamp)
MZEM ALK
(Montane Habitats)
=2 z=0| A= ot
=X|(Bogs) =X[(Bogs) -
I(Beg |(Beg (Dwarf shrub heath)
A =X|
(Acid grassland)
=2 n=0| U= ot
AT AL (Dwarf shrub heath)
AFZEX|cH(Montane) (“ -t ) SRS
Montane Habitats (Acid grassland)
=X|(Bogs)
attlsol E[AX]| atdlsiol E|&X|
(Supra littoral sediment) (Supra littoral sediment)
afiot AFXK| sfioh EEXK|
(Littoral sediment) (Littoral sediment)
26 HET IUFHHEEE &85 LULUCF £0F EZ[0|8 L EX|0|8H3} DjE2IA AJAR JjgE
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IPCC Broad Habitat LCM2007 CS(Country Survey)*
sfioh 2t
ol AEHX| (Littoral Rock)
(Saltmarsh) sffet ATA|

(Littoral Sediment)

& 4=(Standing waters) Ck2 (Freshwater)
. =t=(Freshwater

- St& (Rivers)
= HICHSea)
94 =(Saltwater)
T|IMA|ZFX
I_ 174 11 2| X[ 24(Suburban)
X ZFX| | (Built up areas)
=2l(Gardens) =3 X% (Urban)
LHE A
J1E} LHE 2t (Inland rock) (I:iﬂatqnd rock)
=x| Ard[5 oFA] atdlsl A

(Supra littoral rock) (Supra littoral rock)

* CSe Held, 23l 59| 43y AHEY i 43

=, T

* 2| HE Inventory and projections of UK emissions by sources and removals by sinks due to land use, land use change and forestry - Annual Report,
July 2009, LCM 2007 21A, CS 20078 21510 Af2Hdst

o 9o B4 fEdA 75
D 27} QWlEY RIANRSG e #aA wolE sty vm

B o] NR RIA 4] LULUCE #oF 67 Exjolg o] oigh mae avialr] Sk
el B A 2 FUPFIE HIAS nlmslel E N-11)3} 2o] g

B 1 ZA% NR BYA Aol BEE B4 g2 9= EXDEARLCMS FEs 52
=]

g HoFal glon, S0 Eet =7HeAlE 885t A Ae= gl

ZUGAYEE BSF LULUCF 20f EX0I8 U EX(0|ZHSL BERAA AAL 742 WEE 27
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[EI-11] 9= NIRZf 23 CjO[E{Q} HAH|W
(2] : Kha)
=) ALE = 5 A X = 7|E} st
NIR" 2,607 5,874 13,660 172 1,852 251 24,415
LOM? 2,878 6,300 13,216 0 1,464 818 24,676
(10.4%) (7.3%) (-3.3%) (-21.0%) (225.9%) (1.1%)
CS Field 2,879 4,657 13,625 0 1,397 441 22,999
Survey? (10.4%) (-20.7%) (-0.3%) (-24.6%) (75.7%) (-5.8%)
Office for 1) 5)
. 2,837 4,440
e 8% | (-24.4%)
4,440 10,2849
DEFRA? (6,215)" (12,698
(-24.4%) (-24.7%)
L2 2,884 4,327 10,832 3,267 2,825 282 28,017
gover“” (10.6%) (-26.3%) (-20.7%) (1,799.4%) (52.5%) (12.4%) (0.0%)
*d=2 NIR, LCM 2007z CS 2007 MAIX| BZi(kha) Zto| ¥= SHAZESTE(DEFRA) HDAM AMAIX] 220 W2 dH|n
*(%)= NRHZA CHd| X}O|
1) NR 2007 210A Zt &8
2) LCM 2007 ETA| Zt E2(DEFRA ETAMC| MAIX| 2E20jA ‘&KX’ = J|EIEX|o| ZEHE)
3) CS 2007 21A 2t E2(DEFRA ETMQ| MAIX| 2R0M ‘&%’ = 7|EtEX|of| Z&h=)

4) Forestry Commission/Forest Service2| Ztz} private woodland2} non-Forestry Commission/Forest Service public

woodland2| Zto| &

olo

5) Source BA|=X| %S

6) Annual statistics about agriculture in the United Kingdom

7) Total croppable area = Total crops + Uncropped arable land + Temporary grass under 5 years oldTotal crops= CS2}
Al Total croppable areae= LCMZ} FALE

8) Total permanent grassland

9) Temporary grass under 5 years old + Total permanent grassland + Common rough grazing

CS(2007), Northern Ireland CS(2007), OS Meridian, UK Hydrographic Office, Office for National Statistics

. Broadleaved, mixed and yew woodland, Coniferous woodland2| &}

S4X| : Rainfed herbaceous crops, Permanent crops2| &t

Pastures, Semi-natural grassland, Shrubland, bushland, heathland2| &}

&K : Urban and associated developed areas

&X| : Open wetlands, Inland water bodies, Coastal margins2| &!

J|EIEX]| : =2

10) Source :
AKX

ijq

— T

Barren land, Sparsely vegetated areas, Unknown2| &l

8% LULUCF Z0F E2|0|8 U EZ[0|EHs} IHEZA AIAH- JHE
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2) 929 Ex wlEYXALCM 2007 Matrix)
B9 BPRAHCHY e TR EAPERACMO] v Az}

O 2, gda, A3ENE, Bopdiie W & 591329 1 km x | km A|9S H|wgl
20079 9= EXTEZE HiuAed]  osPH  CS9F LCMe]  ‘BH(Braoad
Habitat) &-7A1Alol o2 A2 R dgelxle] Rd ztol2 Qs ¢ Id N-2 )
Zo] YA R R AZkE LCM20073 CS20072] At 2k #jo|7} ZA)

Countryside Survey 2007 Land Cover Map 2007

70% Correspondence

) f"ﬁ ’
{
&

80% Correspondence
Habitat
T s 00avet Mised ans Yow oot T 556

I ot Veodiand IS siarcing Open harers and Canals
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Energy, IPPU, LULUCF and Agriculture Key Data Providers
Waste KP-LULUCF Rothamsted EIS, Defra, DIT,
Ricardo Energy & Centre for Ecology. Research EPA, |
Environment and Hydrology (CEH)

and Forest Research

Ricardo Energy & Environment consortium lSSBrBG?’beS.;‘S

Key organisational structure of
the UK National Inventory
System(UK Greenhouse Gas

Inventory, 1990 to 2016)

BEIS contracts
1. Ricardo Energy & Environment
(Energy; IPPU, LULUGFE. Waste inventories)
2. Various contractors
(Inventory improvement research)
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o - EU
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1 Mechanism
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a
é & / UNFGCC
Z 15 April
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Defra contract
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Ke! = BEIS zone Ricardo zone Controlled Data Supply
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Main elements for the
preparation of the UK
greenhouse gas inventory(UK

Greenhouse Gas Inventory,
1990 to 2016)
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Table 6.1.1 MNew Zealand's greenhouse gas emissions for the LULUCF sector by land use category
in 1990 and 2017

Emissions (kt COx€) Difference (kt CO-€) Change (%)
Land use category 1990 2017 19502017 1990-2017
Forest land -29,891.0 -21,760.7 5,130.4 272
Cropland 4769 396.3 -30.6 -169
Grassland 2490 3,760.6 35116 14105
Wetlands —10.0 13.9 239 2400
Settlements 727 100.7 280 386
Other land 136 492 3586 2617
Harvested wood products -2,0729 -6,5185 —4.445 6 -2145
Total LULUCF —31,161.8 —23,958.4 7,203.3 231

MNote: Met removals are expressed as a negafive value in the table to help the reader in clarifying that
the value is a removal (of COz-e from the atmosphere) and not an emission. Columns may not
total due to rounding. Percentages preseniad are calculated from unrounded values.
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Pre-1890 natursl forest plots:
Pre-1890 planted forest plots
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(New Zealand’s Greenhouse Gas Invertory 1990-2016)
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300/500 Index growth models
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5tand management prediction model
C_Change carbon sllocation model
i

Ratio estimators to combine plot and LIDAR based estimates
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tables by biomass pool and
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Activity data
New planting, age class

“ ) distribution, harvesting and
deforestation data

Calculation and Reporting Application

CRF tables
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Mapping land-use as at Mapping land-use as at
31 December 2007 31 December 2009

I Pre-1990 planted forest N Pre-1990 plarted forest

Grassland—high produxing Grassland—high prodiscing
B Vellsnd—egstated W Wellnd—egetated

Confirming deforestation

Land-use changes from forest to nan-forest
classes are confirmed as deforestation using
oblique eerial photography. This Image shows
debris piles and pasture growth indicating 2
land-use changs to Grassland—high praduc-
ing

The year of deforestation is established from
olfier imagery sources such as Landsat 7. In
this case the deforestation occurredin 2008
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O 1990¥¥ 2007\, 20089 2012 F Fgtew FES) A9 HiMEES ARgsh A7
EZo|lg Hejo] tiside Hot et FA419] Wde flo HE tlolHE 7T &8

B 20139-20161 EXJolg W3}

O 4H wEo= oIgt EXolg Wake Landsat 8 37 914 BAClZ olnlAS Akgsio]
Z4 g Ak 016W o] FBAS B8ate] BYAL
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O 20168 FAH= ofE xUA HYAS uEkom 1989d ofF

ES PDE
Aot} Exjolg Wk u] MK EAlolg W& FUT vlEE A

o

O olele] Exjolg Wsk= 20087} 201240] tj Wsle Tagh AF oMby A

Table 8.2.7 New Zealand’s land-use change matrix from 1590 to 27

Forest land Cropland Wetlands Settlements
Pre-
15 Post- Dpen
= planted 1583 Annual  Perennial water  Vegeiated Setttements

Natural T.008.5 28 0.0 0.0 0.1 TE114
Forestland  proqoop

planted 2321 14055 0z 04 0.4 1.4208.7

Post-1980 -30.3 04 0. 128.8 4185 158.0 0.1 03 iz} s BEZ.4

Annual 0o 0.5 0z 445 24 228 {1 i (11+] o 3714
Cropland i

Perennial 0.1 03 00 6.8 61.0 330 30 0.4 0o 00 0o [N} 1045

High S 12.4 86.1 0.8 1.8 43 58217 10818 28 0.1 25 0o 0.4 | 65844

producing
Grassland p!LB:dum'h; 21.4 2848 T4 0. 01 45 83168.5 443 01 0.8 08 56,4239

With woody s

iTaeE B.1 B.5 2.4 o o1 162 757 1,2808 0.2 01 oo 15 1,305.8

Wetlands Cpen water ot 0.1 0.0 04 0o 27 27 03 526.8 04 [+21] or 5348

egatated 0.0 0z 0.0 0.0 01 0.0 01 0.0 1743 1747
Sotlements  Sstflernentz 0.4 02 0z 1.0 141 208 22 0.e 0.0 0o 2078 o4 2354
Other land  Cther land 1.18d 1.081 0.204 0.0328 0035 1.418 2328 0.015 0.074 p.2az 0003 | BEDZ E06.2
e il TETTA 15387 oo| asa0 €81 | 5ss3z  7E04T 15200 | 82T 1784 2075 | fess | 28,0252
{
Met change % = u A % =
1 Jan 100031 Dec 3047 -05.8 —108.0 Ga2.4 16.5 35.4 1011.3 —1430.8 —124.1 0.8 37 e [H] oo
Mat change 1880-2017 (%) 0.3 -84 L 4.8 512 17.3 —187 a2 1.3 =21 134 oo T,

Mote:  Unitz in 000z hectares: NA = not applicable. Shaded cells indicate land remaining in each land use. Mon-shaded celis represent the tofal ares subjsct to 3 given land-uss change
b=tween 1980 and 2017 Where an srea sxperiences multipis [and-use changes, for example post-1880 forest planted in grassland and subsegquently deforested. this changs
area is represented in both change cells. To compensate, the change area is also deducted from both the grassland and post-1928 forest shaded land remaining cells. In the
case of post-1089 forest, this l2ads fo a negative value in the shaded post-10388 forest cefl, because there was no area present at 1990 for the deforestation area to be deducted
from. The minimum arsa shown for land-use change is 100 hectares: howsver, areas are mapped to 1 hectare reselution. Blank cells indicate no land-use change during the
period: 0.0 indicates land-use change was less than 100 hectares. Land uss area valees are as at the date indicated (1 January for 1880 and 31 Decernber for 2017} Columns
and rows may not total due to rounding

(2 1-22] 19901 2017d0f] tfst mASHES] LULUCF EX|o]& H3E} njE=A

=) THE 97

O 19909, 20084, 2012d EXAol-§ Ako] 7|4 Fof 1990| ode] Argz|et 19894

o5 AAU| WA A4

O olg FE= dg 1S #ele 6 olF FE= dT UEFe Aeor H1

SUYMHRE 225t LULUCF 20} E2(0|2 U EX|0|2H5} IjE2IA AAR Jjd WEE 49
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Table 6.26 Mew Zealand s land-use change matrix from 2046 to 217
Cropland Grassland Wetlands Settlements
With
Post- High Low woody Dpen
1983 Annual Perennial producing producing biomass waier Vegeisted Sefflements

Natural 78111 03 7.8114
Forestiand

Fre-1900

ekl 00 14287 00 14287

Fost-1888 6758 0.4 55 0.8 00| 6324

Annual 3784 0.0 3714
Cropland '

Farannial 1043 03 0.0 1045

High 02 20 o2 00 B.8403 120 05| 00 0.0 8,844

el 2 3 ! ] 845, i ; 3 j 884,

Law
Grassland  cowucing 08 07 02 03 64200 12| 00 0.0 00| 84230

With woody

izt 00 01 13987 00| 13858
Wetlands  Open water o0 00 01 0.0 00| 53d.e 0.0 00| 5346

WVagetated 0.0 1747 1747
Settlements  Setfiements 00 00 o7 00 0.0 2345 00| 2354
Otherland  Cther land 00 0o 00 0.1 00 867 | %68
‘&;’;“ gl e A 78118 14323 ema| anis 1042 88511 84387 13887 | 5344 1747 2345| 8967 | 2895z
;‘f‘;”:;g’?m1 D o047 05 -3 g1 o1 02 133 -148 24| 01 0o ng o1 ao
Nt change 2018-17 {3} 0.0 02 o8 60 0.2 02 02 wz| oo 0o 0.4 00 NA

Mote: Units in 000s hectares: MA = not spplicable. Shadad cells indicate land remaining in each land use. The minimum area shown for land-use change i= 100 hectares;
howsver, greas are mepped to 1 hectsre resolution. Blank cells indicate no lend-use change during the period; 0.0 indicates land-use chanpe was less than
100 hectares. Land use area values are as at the date indicated (31 December for 2018 and 2017). Celumns and rows may not tetal dus fo reunding.
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2) LUCAS(Land Use and Carbon Analysis System)

B LUCASE wEHEe] EXolg ¥ Bapirigor =4 A7k~ QWIEZ] LULUCFE
T HlolHE A4-e] Hatsh= A7

O 4% dHolee  AHHEAA (Geospatial — System),  AlOJEge], A Hil  §§

[S3Ke)

T2 IH(CRA: Calculation and Reporting Application)& 5ol % ‘%l FAE, g

F>

AL, dHlole a4 &ql, Hholemla 4 wiEE AP, LULUCF F& HiE
AEE ATl ARS

S
ot

B LUCAS System 484, 37F9H  AAEN(Geospatial — System) 9894 LUCAS
AeIELe] #lolo] 484, CRA 484+ vt 2=

O LUCAS System 484 : ERZAY HA AA”H FAGY AE Byo2 T30(CRA),

wA e, et SAE AH|IA

O 3R A AEl(Geospatial System) 4484 @ ojnjz] &4 HZ/¥E], olu]x] AH|

Exolg HiELUM) ©A dlelElels, LUM QA/QC, LUM 2% doleol,
=gt peiE BA 9 gxe

O LUCAS AESe] dlole] T4t : Hold, 4%, 5%
O CRA 484 : A9Y, B 22427, g4 9] dlole]

B onx|, EXol§ 2kE B4 A9 BHE AAge], AR 4, B IPCC 712

5 7IEt B9 dolHE 2Rt HiEAS= LUCAS AllEfolol, #Rin ¥y 232
wABE AL A= o] tefet Hlole7t 284

IUGAYEES BSF LULUCF 20F EX0|8 U EX(0|ZHSL BHEUA AAH 742 WEE 51
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Data Servers, Tools, Hosting
Geospatial System
—
Imagery - Imagery QA/QC ArcGIS Server |
T | 7 S N—
| Change detection I--+ LUM ediling database (GDE) l—+ LUM QAIQC ]
I
| LUM prosucton catabase (SDE) |
| eospatial Ansisis anc Reortng |
Forestplotdata. L i
wm Data layer . "H
Swils data |
Validation layer |
Extraction layer

Parameters

Naon-carbon

IPGC defaults

Document Management

reference b
documents _" -
[ 1-24] LUCAS A|AHI LT

28
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3) Exo]g ujd 7% 9 Auhy

m Exolg mwiyg B HIPH2 AR ALEY] Exolg wiE(LUM, Land Use

B LUM 7159 o4 712 4 84
- LUM E2]27]/UHU7] ZHLUM Import/Export Tool)
- LUM 44 Z7HLUM Attribute Tool)
- LUM dlo[E]H|o]A(LUM Database)
- 7 AlolEglo] Z4-(Spatial Gateway Tool)
— LUCAS |2}37t tlo]elo] A(LUCAS Geospatial Database)
B E7o]&(and—use) "H
O 20089~20091 A& LUM olu|zl= AFZ] AlA 7H|1e] W EXRSHE oij9gs|

o5 ARE. 2012¢ LUME 2008E~2012d7F EXWHE Zdsty 20089 ALs
7|Hto 2 AfARE Hhy

ANE MNZ 28
- Sz S8 Lo SZ(EYIE)
K-mean 228 | b [T oiuy ¥ 22| » >
71 2hugy
AS

0|O|X| Sub sampling

(22 11-25] o]o]x] B Azt

4) LA LULCHOTERo 1 Approach 3: BIFIRE B3 2

B 19969~19974 obS] BAGT S olulxi AHgsiel 20009 69 Ao LUUC

=2 E—

LU/LC dlolgHo|~(LCDB)7F ¢Hdd. wEHE=S 4% LC(land Cover) s} HE=

—

el S At 717ke g Aolsty, ( 2% NV-13 ) &2 Axje] w2t LCDB 25 44

SUYNHRE S25H LULUCF 20} E2(0|2 U EX|0|2H5} IIE2A A|AG 7Y WEHE 53
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19890| % A+ 4-km Grid Plots 49

FEME
CEMEY EXt \
133 4km Grid plots! LIDAR =
#esMU = L4HATT e AN X0
[ ] [ 4-km Grid 200782008 B4E S
| mqg@g%g L ggﬁagﬁi use WE 54 EH YT 4B

1990, 200741 Land-use 3@ 2 l

42 NS N YL G BED | & X4 % 718 (Plot X|%2f 10%)
| #¥sze l
!

- | HE ZAD Plot AEwE -
entn a0 e 22 T sRus vy R | Ao1= 501 084 orEs 2im

}

[ 2 plote; LiDARmE L~ 235 AR TN 0 IR

| azmzm, yor, 34 ] [Plot ZAN 4w ¥E _I z |

J

l

PSP (Permanent Plot Sample)
| tem

K3 QA(EE 18) . Sys
e : i %% QA(LIDAR W E) § B9 Evor 3% 2T M3Y,
I Outliers, {2 R 41, 7|7 (basal)X| 2
TN RAY X 3 QY l
BAYUDARGEHAE HE +——————— .
CHUW 3 24 TN FRR(crop Uees) § AR
J FCP(Forest Carbon Predicton 29 %
} $ % ¥ ZEK(non-crop trees) § §
r #yauPeY [
oF 48U BN 9% EAE . 7
£2 22 2 B2YR NHaAY :
grﬁ!? FH(UR Plot on 4-km Plote} 23] BAYY 2 MEP B2

yue
| *BIYL VLEFLY AE RN

[231-26] HRACS 2ASY PR}

5) AZHHALH

m APEAAES LULUCE Hofe] 27A43e $30tes 4AH skegel 9 54 8
meogor 74
moSegels B0 deledlolze] A, WA B W AWF 9 o 58

n2070) AP T AN T
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N INTERACTIVE L LAND USE MAP
SLECS DESKION — EDITING [ ATTRIBUTE TOOL
JC
LAND USE MAP
WORKING FILE
GEODATABASE
X
IMAGERY &
LAND USE MAP
ArcGIS SERVER REFERENCE roRT Rl
DATA
X
QUALITY ASSESSMENT/
QUALITY CONTROL ‘ SANDLSE
ToOL ‘ e
ArcSDE LUM
DATABASE
: SPATIAL GATEWAY TOOL

VALIDATION
ArcSDE SPATIAL
GATEWAY DATABASE
LAND USE MAP
VERSIONED
ArcSDE LUCAS

DATABASE

LAND USE
CHANGE TABLES ‘
[O2T-27] X2[HEAIAHel Fde4

Y [EE 55
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6) LUCAS Land Use Map(LUM)

7h 7L

O 1990-2008, 2008-2012 &Mool Ezol8HsE Egsled 2012 LUCAS

EZOI A =S TSI AEE2 offeh 2=
AEE 1 A9 maelast BEst H Hiakg AW
AFEE D ;2008 EX|olg mlm ghel Zolo] thed)
AFZEE 3 2012 EXjo]lg uiY

AFEE 4 1 1990-2008 Ex|ol§ uiy sRAARY

o O O O O

AFEE S L FFHRIA

=

THE

1

B AP osf]  2008-2012F%  EX|olgFste]| thgh
AR B ZHEAZ WHepd F2o A gho] Rosie HuXMofe HE

ral

e R DRk
3

oForo
1o A1
| 2012 Land Use ]
]
é‘@ F
@
S g
x S §
& & g § & & 5
& £ & £ & s & &
> e < < R < F = >
@ & & S $ & IS s &
5 & & &) & 9 & o S
¢ g & o o £ F & & e
<& N & & & & T > > > &
& & & = F = & £ < & £
£y ~ @ @ ) ~ ~ o 3 ) A
& @ F & & & & & s & F &

2008 Land Use £ Q" < S & & & S < S § 3 Total
Natural Forest 7,829,070 470 123 94 672 71 3 41 7,830,543
Pre-1990 planted Forest 1,485,750 41 512 472 4 4 8 1,486,790)
Post-1989 forest 628,391 18 214 744 2 34 629,403
Grassland - with woody biomass 6 5246 1,286,037 2,878 12,619 9 25 37 1 28 187 1,307,054
Grassland - high producing 76 4462 1,008 5,788,405 10 2,020 128 149 389 180 5,796,824
Grassland - low producing 113 19,844 4,514 173 7,504,548 285 60 48 1 145 139 7,529,881
Cropland - perennial 1 8 1,011 10 101,312 917 10 54 1 103,321
Cropland - annual 17 11 32 610 370,584 5 123 371,381
Wetland - open water 4 3 1 529,699 529,708
Wetland - vegetated non fores 6 3 117 16 144,951 11 145,104
Settlements 1 223,505 6 223,512
Other 122 29 68 50 10 43 897,274 897,595

Total| 7,829,070 1,486,414 658,088 1,291,788 5,793,393 7,519,244 104,253 371,714 529,974 145,024 224,294 897,860 26,851,116

[ 11-28] 2012 LUCAS EX|o] &A% &4 QoF
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B 2012 LUM(and Use Map) ZZAES= 593225719]
Exjol-g®zlol| thgt 7,17971¢] 7120] ZtEo] 9le

O 2012 LUM(Land Use Map) ojE-& tFE T2ElQlo] AJH ARjog ZdEgle

O 1990/2008/2012 LUMS®] 7t 9} AmE9] 7749 FHo| we
710 Al o E9E i AiAE WSk LUCAS i3

[e] =] = [e]
oL HolE v

[E1-15] LUMS &85 EX|0| L2 HHY

[

H2E sHefrk =4

=

o] o

(&+9l @ ha)
A K| sEx E=X| =2 =X 7|EtEX| el
2008LUM 9,946,736 474,702 14,633,759 674,812 223,512 897,595 26,851,116
2012LUM 9,973,572 475,967 14,604,425 674,998 224,294 897,860 26,851,116
* A2 Natural Forest+Pre-1990 planted forest + Post-1989 forest
* &84 © Cropland-perennial+Cropland-annual

*

*
ox m> R ofr
Rl

*
N
>

*
N

]

. Settlements
EIEA| : Other

m Hddce] leMiEs] HuAe ExolgE= LUMSt LCDB 39 IPCC LULUCF

wrAAE AR, A

: Grassland-with woody biomass+ high producing+low producing
: Wetland-open water+vegetated non forest

. 24, S4, AFA

o]
=

qEEE
R BRAARE LUCAS AAdle] BRAAe] 250 $Aws

[E1-16] IPCC LULUCF 2237, Z7I0IMIER| H1Ao| EX|0|L29} LUM, LCDB 3 H|Z

=ZIIoIHIER] HTA 9| LUCAS Land Use Map
IPCC = Land Cover Database 3
EX[0|ZEF (LUM)
} _ AH2IX|(Forest)
F ozl *ofzl
A 042l (Natural Forest) X o12!(Natural Forest) S[21E AF2ix] (Exotic Foresh
19904 o™ olzZ&l 19904 o|F ol=za AZIX| - 3}=X|(Forest - Harvested)
MK Steleted gl
(Pre-1990 planted forest) (Pre-1990 planted forest) (Deciduous Hardwoods)
1989 0|& ol=z2l 19894 0|& olz=&l A}A42l(Indigenous Forest)
(Post-1989 forest) (Post-1989 forest) WO == LcHE(Mangrove)
SEX| - thAM XE SEX| - AN ZE =ZX|(Cropland)
(Cropland - annual) (Cropland - annual) Cho|Zat= A K|
=R (Short-rotation Cropland)
SEX| - CfHMd 2= SZX| - CHAM &= el =29l J|E}
(Cropland - perennial) (Cropland - perennial) CHAM XIS (Orchard Vineyard &
Other Perennial Crops)
| 2| A X 2| AR K] ZX| A ABX]
EX
(Grassland - high producing) (Grassland - high producing) (Grassland, Sedgeland and Marshland)

¢t LULUCF Z0F E2|0|8 I EZ|0|EHs} IHERA AIAH- JHE

=2

Ejaat 2008-20129 k2]

Ao, HH o

_{l’\_
A2 olg) A=A

Jo

57
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=7IoIHIER] BTA Q|
=x{0]

LUCAS Land Use Map
(LUM)

H=
'g'_l'__'l'l'

Land Cover Database 3
T2MMY 22iE =X|
(High Producing Exotic Grassland)

NNESS

X el ot

(Low Producing Grassland)

ZM X EX|(Tall Tussock Grassland)
tE (Depleted Grassland)
= ==X

AL
EAlE

IPCC

(Herbaceous Freshwater Vegtation)
YA S ZEX|

SR

=X

(Herbaceous Saline Vegetation)
OtOHGEE ) 2l 44 X|(Flaxland)

ZH=(Scrub and Shrubland)
Alz| AMX|(Fernland)

SERNTSESS
(Grassland - low producing)

(Grassland - low producing)

=2 =%+5}3)| F(Gorse and/or Broom)
otF7tet 77t LIS

(Manuka and/or Kanuka)

JFA|LF2Z (Matagouri or Grey Scrub)
SR E

(Broadleaved Indigenous Hardwoods)
Ot MEIX|CH 2=

& Hio|2ofA
(Grassland -
with woody biomass)

= SX|
(Wetland - open water)

& dHjo|2ofA
(Grassland -
with woody biomass)

(Sub Alpine Shrubland)
=EeHE 25

(Mixed Exotic Shrubland)

Z=7{|(Water Bodies)

S 4 9% (Lake or Pond)

5} (River)
} Sl (Estuarine Open Water)
CHX|(Artificial Surfaces)

HZFX|(Built-up Area(settlement))

Ay

&X[(Wetland - vegetated)

EASH H SS3A

(Urban Parkland / Open Space)
A 8 EAR]

&X|(Wetlands)

0>

3

(Surface Mines and Dumps)
WE7[HAIA
(Transport Infrastructure)
iEl:lEx|

ol
=T 4=/

ZX|(Settlements)

Z = X|(Settlements)

LtX| &
(Bare or Lightly-vegetated Surfaces)
2af ¥ X}ZHSand and Gravel)
otM X|(Gravel and Rock)
ZAFX|(Landslide)
g Sl AX|CH
(Permanent Snow and Ice)

g o

7|EFEX|(Other land)
AR EX|(Alpine Grass/Herbfield)

7|EFEX|(Other land)

7|EtEX|

* Land Use in NIR - NIR 2014

A %2 2R

% LCDBE AW 2F

* LUM - LUCAS Land Use Map 2012
* LCDB - Land Cover Database v2.0-v3.0 Correlation Table
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7) LUCAS Management Studio

m LUCAS #e| ARves &5 MRS skl wduli=e] LULUCF] et
PEFe A8, AR 715she o8 229
O LUCAS AlPlESIol= Esatmst Akl 214, A e, 784 els

st Hole] flofate

O CRAE AlPIESIC|=2RH ARE Algdor LULUCK tiet 33 W& A

Data Upload LUCAS Gateway Calculation and Reporting Application
% Y /\ / Select Data
S == from Gateway o X
A\ Factors ) Carbon
i (tCha) r ,\1 Mocel
T Data n
i e
Activity = J—I\\J
Data and s Land Area
Emissio (ha)
Factors
M
< T E
o L.
Saved o o Gateway | S/BON 77{-. C:LC"S' Emissions and.
Rum Siacks ) A J Removals
L PRt |
— SN /4

Reports

[2”11-29] LUCAS Management Studio

8) LUCAS Gateway

2y 0

B LUCAS APPIEfIol= CRAC Hast &4 AE dHold, EXolg A|¥, Hpo]Quljs Az,

7Iet A= 5= AEsiH, dlol" Algsl w1 dEHels AlE

m LUCAS APPlEfIcl= CRAE ol Al A9 AlAl, A%

el == — f
Blarwed | Biarted
Forest | Fores{
(post 1989)) {pre 1990}
g e
g < x e 2
E ~———1 —
3 2 Emission c
] g Factors e £ g
g o | =
£ £ b g 4
a 2 - — g E
B = o EN
Lookup Hon 5 o
Tables Carbon Z H
]
o Deforsstation
Land Ar e
it = =
Error
Log
Importing Data and Results Validation Extraction
Layer Layer Layer Layer
Version
Control Change Histories (Audit Log)
Layer

[2= 11-30] LUCAS Gateway database
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9) CRA (Calculation and Reporting Application)

10)

CRAE et a4te s HE diolH AES Zgols] AXE & Sl S=eIdE IRt
g T2
RAE ARgst] AP|ESloflA g4 B Hgts Ho[HE 7P 4 glom nofRet REd

ol A= LULUCFe] et HiEsdh} S5 44T 4 S5 ol EA| |4 AHe}
Agslo] W 94 2T APe 35

RA= Hl 7H EE(dd, EY, BlEgs, 35 AR 459, 2ee 44 &=
2531 A 7k
CRAE= 4AHd QIHEZet o AHH 7]& 7§ 3JAQ1 Interpine Forestry Limitedof|A]
SA B AUs, Bl doleolr W 98 m2aY Wy

nRAE AN 5 AY Auls AR

AN =A A

’

Ael=glel W Hlolels} HloZo] ohalashe AbgAtel el WAL U, WA AL, B
50| Yole] WAd B Aul 712Eo] RE WANe] M} 218 Ea) 24 7

Document Management

LULUCF 3 W& oA 347 4bzol AR WaAleet HRE = X9t 2e
FiAtae 350 A B A4l Te Punao] Ha

B ARG AFEAY HA AL AP|Eo] o] HytEr Alo]Efjelut CRAS

5ol A~ THs

ZUGLYHE BB LULUCF 20F EX0I U EX0|SHEt TERA AAR sHer
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4 RAACe] B4 EFA 75

) =7IMIES] HIANIR)9F & B H|oJE2te] vl

B 2014¥ NIR R4 LUCAS land use map®] LULUCF HopH w2z ZRS- H|wsf=mH
ngro g F2 FIHgArgHo

ARARE FREATA WA Ao] 7o eAESlE 1%

AT RO F4Y

olzdt Bx] Bed WA ghe A
O LCDB 39 W Zhe o] g 4% WAl

Aol e

gt A<

O 2012¥ LUMell= 19903 20081 LUCAS LUMS] 4o

E LUCAS LAND USE MAP(2012)xt NIR, LCDB 3 H|il

Feole] NIR HiAom AFgara]e]

| 484 A A8

[BRI-17] REHHE
o2l : Kha)
) = .
7= ARZIX] SEX| =X| =2 HFX| A
EX|
NIR? 9,952.4 476.1 14,699.3 678.7 224.4 894.2 26,9251
LUCAS LAND 9,973.6 476.0 14,604.4 675.0 2243 897.9 26,851.1
USE MAP? (0.2%) (-0.0%) (-0.6%) (-0.5%) (-0.0%) (0.4%) (-0.3%)
LcbB 3% - S WA Zhol st Z30| EHEstod, Ho|H g2 HE HFE
*(%)= NIRHZ Ct| 2{0|
1) F22HE NIR 2014 E0A
2) FRRME LUCAS LULUCF 2012 Map
3) F2ME Land Cover Database v4.0
B3} OJE2A AJAR JjY mEE 61
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Figure ES.3-1 Greenhouse gas emissions and removals in Finland by reporting sector (MMt CO: eq.) and net
CO; equivalent emiszions (emizsions plus removals). Emissions are positive and removals negative quantities
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Figure 6.1-1 Net emissions and removals in the LULUCF sector by land-use category and harvested wood
products, &t CO: eq.
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O IPCC GPG-LULUCFQ003)ol4= EA] wiEZA 2ol HIWHECE  Approach
13 1), Approach 2875 2), Approach 3(HHH 3)9] Al 7HA1E AlAst

32

O
- Approach 1(HZHY D2 [OIHM-113 o] Z4Z4o] AfojMe] ExjolgdHd EAl 49

FTEATS Ak B

TABLE 2.3.1
EXAMPLE OF APPROACH1:
AVAILABLE LAND -USE DATA WITH COMPLETE TERRITORIAL COVERAGE

5 if
i1 TR ikhrom Tl 1 ai Tk

F = 18 F = 19 Forest = +1
= 84 G = 82 Grassiand = -2

& = 31 o} = 29 Cropland = -2
w = 0 W = 0 Wetlands = 0
S = 3 S = 8 Settlements = =3
(6] = 2 o] = 2 Other land = 0
Sum = 140 Sum = 140 Sum = 0

Note: F = Forest land. G = Grassland, C = Cropland, W = Wetlands, S = Settlements. O = Other land. Numbers
represent area units (Mha in this example).

[1HI-1] 1™ Approach T(HZHE 1) At

* GPG-LULUCF : Good Practice Guidance for LULUCF

— Approach 2(2%H 2= [IHM-2]19t o] EXolgHst Pda =T 4 3lo] EXI3FH

TABLE 2.3.5
SIMPLIFIED LAND-USE CHANGE MATRIX FOR EXAMPLE APPROACH 2
Land-Use Change Matrix
: itial |\ ¢ | ¢ | ¢ | W | s | O | Finatsum
Final
F 15 3 1 19
G 2 80 82
C 29 29
W
5 1 1 1 5 8
0 2 2
Initial sum 13 84 31 5 2 140
MNote:
F =Forestland, G =GCrassland, C =Cropland, W = Wetlands,
5 =Settlements, O =Other land
Numbers represent area units (Mha in thiz example).
There iz no Wetlands in this example. Blank entry indicates no land vse change.

[OFM-2] Approach 2(YZEH 2)9 At

* GPG-LULUCF : Good Practice Guidance for LULUCF

— Approach 3(=8W 3)2 [T II-3]3 o] EXJol gt} Yga 574 Edl Adod A8 =
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* GPG-LULUCF : Good Practice Guidance for LULUCF
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Figure 1.3.2 Decision tree for nse of existing data in the land area approaches
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Figure 2.3.3 Decizion tree for choozing land area approach for countries with no existing data
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2000(T1) 64,221.28 1.0000 62,106.16 -74.0364 62,106.16
2001 64,159.20 0.9990 62,032.13 -74.0364 62,032.13
2002 64,118.93 0.9984 61,958.09 -74.0364 61,958.09
2003 64,063.32 0.9975 61,884.05 -74.0364 61,884.05
2004 64,003.01 0.9966 61,810.02 -74.0364 61,810.02
2005 63,939.49 0.9956 61,735.98 -74.0364 61,735.98
2006 63,893.93 0.9949 61,661.94 -74.0364 61,661.94
2007(T2) 63,824.49 1.0000 61,587.91 20.7148 61,587.91
2008 63,748.75 0.9988 61,608.62 20.7148 61,608.62
2009 63,703.04 0.9981 61,629.34 20.7148 61,629.34
2010 63,688.43 0.9979 61,650.05 20.7148 61,650.05
2011 63,477.83 0.9946 61,670.77 20.7148 61,670.77
2012 63,398.81 0.9933 61,691.48 20.7148 61,691.48
2013 63,393.68 0.9933 61,712.20 20.7148 61,712.20
2014 63,421.94 0.9937 61,732.91 20.7148 61,732.91
2015 63,346.15 0.9925 61,753.63 20.7148 61,753.63
2016 63,262.85 0.9912 61,774.34 20.7148 61,774.34
2017 63,180.07 0.9899 61,795.06 20.7148 61,795.06
2018(T3) 63,059.62 1.0000 61,815.77 20.7148 61,815.77
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AR Ee FEA AAE BEA] WEEE A5 flol R WA wd HHE

et 28
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s
T8 Whe 71@_}3; (% M-13]7 o] 200085 ofdol E7raAARo]  wHo
A A7t MAZEE() 24 Fasko] 19909~20184 28] AAY WHS w23,

TSR] AHTE g5l Wirla(b)e 2-8st A=

\)
o
o
(@]
L
l_r]
o
_{

=2
rlr
o

B AT 72 BROl AH AAF(19908~2018W)HAS 20k} 3¢to] whet ARESH Auf=
[EI-13] 25

[RI-13] M= 582 AAIE HA =8

(2r9l : k)
ar | PIE | M | Zzewy | upmig | 3 M8
A | EHB%) g ) o1y
1990 21,088.12 1.1165 28,360.71
1991 20,908.77 1.1070 28,119.51
1992 20,699.33 1.0959 277,837.84
1993 20,548.14 1.0879 27,634.51
1994 20,327.06 1.0762 277,337.18
1995 19,852.57 1.0511 26,699.06
1996 19,454.80 1.0300 26,164.11
1997 19,235.22 1.0184 25,868.81
1998 19,100.81 1.0113 25,688.04
1999 18,989.25 1.0054 25,538.01
2000(T1) 18,887.65 1.0000 25,401.37 -93.6800 25,401.37
2001 18,761.42 0.9933 25,307.69 -93.6800 25,307.69
2002 18,626.22 0.9862 25,214.01 -93.6800 25,214.01
2003 18,459.94 0.9774 25,120.33 -93.6800 25,120.33
2004 18,356.34 0.9719 25,026.65 -93.6800 25,026.65
2005 18,240.39 0.9657 24,932.97 -93.6800 24,932.97
2006 18,004.70 0.9533 24,839.29 -93.6800 24,839.29
2007(T2) 17,815.79 1.0000 24,745.61 -525.9446 24,745.61
2008 17,587.95 0.9872 24,219.67 -525.9446 24,219.67
2009 17,367.98 0.9749 23,693.72 -525.9446 23,693.72
2010 17,153.01 0.9628 23,167.78 -525.9446 23,167.78
2011 16,980.40 0.9531 22,641.83 -525.9446 22,641.83
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2012 17,299.82 0.9710 22,115.89 -525.9446 22,115.89
2013 17,114.36 0.9606 21,589.94 -525.9446 21,589.94
2014 16,911.13 0.9492 21,064.00 -525.9446 21,064.00
2015 16,790.23 0.9424 20,538.05 -525.9446 20,538.05
2016 16,435.99 0.9226 20,012.11 -525.9446 20,012.11
2017 16,207.96 0.9098 19,486.16 -525.9446 19,486.16
2018(T3) 15,956.14 1.0000 18,960.22 -525.9446 18,960.22

AR 9919 2] AAE BEA] MiERA 52 flote] ARt WA w ARe et

Fags

O z7] HA9 lsA=ze AATAE Z8&ill, YT HEs  EXUEAEE
7IRto = [ II-14]19F Zo] 20009 : ool 37 He] WA =7FeA e Azt
WAZHEGQ) A AEste] 19909~2018 A AAY PHES EEFL 20008%
o|Foll= XYL EL] HATS &gsto] UaHla(b)& A-8oto] A=t

B A 22 BRI AHA AAL(1990W~2018W)HA-S 20tu} 3¢te] uwlal AHESE Avb=
[(E-14]} 2&
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[HEII-14] A2 22X A|AY HH A2H

(591 k)
e s | ozt Yy SUBLY LH&HIE (% 2E M=
Al Sd2(%) L] ) HY
1990 478.55 0.8604 563.37
1991 468.48 0.8423 551.52
1992 470.68 0.8462 554.11
1993 476.66 0.8570 561.14
1994 492.95 0.8863 580.32
1995 511.15 0.9190 601.74
1996 528.82 0.9507 622.55
1997 539.23 0.9695 634.81
1998 546.05 0.9817 642.84
1999 551.77 0.9920 649.57
2000(T1) 556.22 1.0000 654.80 ~12.9792 654.80
2001 560.57 1.0078 641.83 ~12.9792 641.83
2002 562.95 1.0121 628.85 -12.9792 628.85
2003 565.15 1.0161 615.87 -12.9792 615.87
2004 572.01 1.0284 602.89 ~12.9792 602.89
2005 578.14 1.0394 589.91 ~12.9792 589.91
2006 583.30 1.0487 576.93 ~12.9792 576.93
2007(T2) 583.30 1.0000 563.95 50.3746 563.95
2008 583.35 1.0001 614.32 50.3746 614.32
2009 582.64 0.9989 664.70 50.3746 664.70
2010 580.56 0.9953 715.07 50.3746 715.07
2011 581.79 0.9974 765.45 50.3746 765.45
2012 580.19 0.9947 815.82 50.3746 815.82
2013 577.79 0.9905 866.20 50.3746 866.20
2014 572.91 0.9822 916.57 50.3746 916.57
2015 570.19 0.9775 966.95 50.3746 966.95
2016 567.98 0.9737 1.017.32 50.3746 1,017.32
2017 564.53 0.9678 1,067.70 50.3746 1,067.70
2018(T3) 562.48 1.0000 1,118.07 50.3746 1,118.07
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B AR @99 FA] AAIE EX] lEgA =S ffste] e WA I HHRE or2at
Fdges
O HA WA WEARE AXAFAE 85191, AR RE  EAIEALE
7dto 2 [® IM-15]2F Zo] 20009 o|Ho= Bt WA Z75A19] Azt
HAZHE() 34 Hgste] 1990d~2018W A AAE WA ZES 20009%
o|Fofl= FTFAAH O] HATRS E-85to] Wit S (b)S A-85to] AH=ESH
B A &2 BRO AHA AAL(1990U~2018W)HA-S 20tut 30t ulel AHES Avk=
[(EII-15]1¢F &
[BE@-15] A= &2 AAS HY AMER
(S - la)
e I7tE o7 A SUHAA LH&HIE (% Az M2
. A Z72(%) -] ) 24
oo=\/ ——
1990 5,313.27 0.9420 3,198.59
1991 5,341.60 0.9471 3,215.64
1992 5,336.20 0.9461 3,212.39
1993 5,378.54 0.9536 3,237.88
1994 5,418.76 0.9608 _ _ 3,262.09
1995 5,506.60 0.9763 3,314.97
1996 5,540.15 0.9823 3,335.17
1997 5,578.26 0.9890 3,358.11
1998 5,602.54 0.9933 3,372.73
1999 5,622.31 0.9968 3,384.63
2000(T1) 5,640.13 1.0000 3,395.36 14.7165 3,395.36
2001 5,660.16 1.0036 3,410.07 14.7165 3,410.07
2002 5,682.73 1.0076 3,424.79 14.7165 3,424.79
2003 5,707.40 1.0119 3,439.51 14.7165 3,439.51
2004 5,715.08 1.0133 3,454.22 14.7165 3,454.22
2005 5,728.08 1.0156 3,468.94 14.7165 3,468.94
2006 5,749.91 1.0195 3,483.66 14.7165 3,483.66
2007(T2) 5,809.15 1.0000 3,498.37 3.1506 3,498.37
2008 5,889.90 1.0139 3,501.52 3.1506 3,501.52
2009 5,925.01 1.0199 3,504.67 3.1506 3,504.67
2010 5,932.57 1.0212 3,507.82 3.1506 3,507.82
2011 5,953.35 1.0248 3,510.98 3.1506 3,510.98
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2012 5,964.61 1.0268 3,614.13 3.1506 3,5614.13
2013 5,986.84 1.0306 3,617.28 3.1506 3,5617.28
2014 5,992.08 1.0315 3,520.43 3.1506 3,520.43
2015 6,001.57 1.0331 3,523.58 3.1506 3,523.58
2016 6,029.83 1.0380 3,526.73 3.1506 3,526.73
2017 6,039.99 1.0397 3,529.88 3.1506 3,529.88
2018(T3) 6,042.44 1.0000 3,533.03 3.1506 3,533.03
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ZIRko =2 [F M-16]3} o] 2000d: o]
HAZTE(a) FA Z85t] 1990W~2018W AHA] AAE WS =E%E 20008%
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B A AFE2] 2RO A AAL(1990W~2018E)HA-S 29t} 3¢te|| wet ARESE Auk=
[(RII-16]7 Z-&
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A3y SUIYYEEe| HEEoE 24 U S8 #8 7S ‘

[HEI-16] M2 HFZ| A|AE HA A2H

(49 + kar)

HE e | ot HY SUBYY | LEHIE% 2 M=

A 2B 5 ) 2y

1990 4,972.23 0.7862 6,799.88
1991 5,080.16 0.8033 6,947.48
1992 5,194.32 0.8214 7,103.61
1993 5,335.11 0.8436 7,296.15
1994 5,433.91 0.8592 7,431.26
1995 5,605.50 0.8864 7,665.92
1996 5,757.72 0.9104 7,874.10
1997 5,900.43 0.9330 8,069.26
1998 6,051.48 0.9569 8,275.84
1999 6,183.71 0.9778 8,456.67
2000(T1) 6,324.07 1.0000 8,648.63 165.9455 8,648.63
2001 6,468.39 1.0228 8,814.57 165.9455 8,814.57
2002 6,640.80 1.0501 8,980.52 165.9455 8,980.52
2003 6,786.45 1.0731 9,146.46 165.9455 9,146.46
2004 6,930.20 1.0958 9,312.41 165.9455 9,312.41
2005 7,100.12 1.1227 9,478.35 165.9455 9,478.35
2006 7,267.72 1.1492 9,644.30 165.9455 9,644.30
2007(T2) 7,429.19 1.0000 9,810.24 361.0850 9,810.24
2008 7,630.81 1.0271 10,171.33 361.0850 10,171.33
2009 7,801.91 1.0502 10,532.41 361.0850 10,532.41
2010 7,974.91 1.0735 10,893.50 361.0850 10,893.50
2011 8,155.17 1.0977 11,254.58 361.0850 11,254.58
2012 8,333.23 1.1217 11,615.67 361.0850 11,615.67
2013 8,521.24 1.1470 11,976.75 361.0850 11,976.75
2014 8,755.12 1.1785 12,337.84 361.0850 12,337.84
2015 8,938.30 1.2031 12,698.92 361.0850 12,698.92
2016 9,133.57 1.2294 13,060.01 361.0850 13,060.01
2017 9,309.97 1.2532 13,421.09 361.0850 13,421.09
2018(T3) 9,473.52 1.0000 13,782.18 361.0850 13,782.18
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‘ AH3E SUIYSYE| HEol 24 2 SE #E J|tS

m AR 99l] JEEA AAE EA MESA 752 Sste] 44T @4 B A
ket e

O JleEA] mme Aamzld tna ) Exol§ade uHe Asle] (& I-17)7

go| A=t

[BM-17] A= 7|EtEX| A|AE HA A2EH

(91 ¢ )
e | Ut | S EA 1 FA3dY | UiEHIE0 33 ME
A SAE(%) ] ) HZ
1990 2,117.98 0.5528 87.19
1991 2,499.26 0.6523 87.23
1992 2.672.16 0.6974 87.26
1993 2,847.07 0.7431 87.29
1994 2.974.46 0.7763 87.33
1995 3.291.72 0.8591 87.36
1996 3,552.61 0.9272 87.40
1997 3.706.86 0.9675 87.43
1998 3,743.97 0.9772 87.46
1999 3,787.21 0.9885 87.50
2000(T1) 3.831.39 1.0000 87.53 0.0337 87.53
2001 3,928.26 1.0253 87.56 0.0337 87.56
2002 3,953.57 1.0319 87.60 0.0337 87.60
2003 4,018.61 1.0489 87.63 0.0337 87.63
2004 4,040.75 1.0546 87.67 0.0337 87.67
2005 4,059.95 1.0597 87.70 0.0337 87.70
2006 4,178.55 1.0906 87.73 0.0337 87.73
2007(T2) 4,258.47 1.0000 87.77 48.8782 87.77
2008 4,387.03 1.0302 136.64 48.8782 136.64
2009 4,516.82 1.0607 185.52 48.8782 185.52
2010 4,703.60 1.1045 234.40 48.8782 234.40
2011 4,999.67 1.1741 283.28 48.8782 283.28
2012 4,611.42 1.0829 332.16 48.8782 332.16
2013 4,672.33 1.0972 381.03 48.8782 381.03
2014 4,630.76 1.0874 429.91 48.8782 429.91
2015 4,648.91 1.0917 478.79 48.8782 478.79
2016 4,909.26 1.1528 527.67 48.8782 527.67
2017 5,061.19 1.1885 576.55 48.8782 576.55
2018(T3) 5.283.47 1.0000 625.43 48.8782 625.43
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