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1. GHG emissions and removals trend in the LULUCF 2. Methodologies applied

ltem Methods Notes
40 Anthropogenic GHG emissions |MLP All national territories are regarded as
20 and removals managed land.
— == 4A.4B. 4C. 4E. 4F. (N,0) Assessment of mitigation Activity-based accounting. The LULUCF contribution for the
S efforts in the LULUCF (NDC) Narrow approach (for intensively emission reduction targets (KP, 2020,
s == 4A.4B. 4C. 4E. (CH,) . o .
= managed forest and revegetation). 2030) were activity-based accounting.
?g 220 == 4H. Other (CO,) Land representation Hybrid of various land use data. Statistics, GIS map, remote-sensing since
g = 4G. HWP (CO,) 1951 (LUC between FL-CL) or 1971
g .40 (other LUCs) or 1990 (Land area).
E 1 = 4F. Other land (CO,) Use of remote sensing Detecting land area and LUC. ARD assessment, some raw data of LU.
— 60 NN M B mmm 4E. Settlements (CO,) FL - biomass CSC Advanced stock-difference method using |Improvement work of including new NFI
£ "N I e forest stocks based on yield tables and |data is ongoing.
2 on® g 2; Sﬁﬁ mmm 4D. Wetlands (CO,) _ Y coIne
= -80 S o U AW forest inventory based data base.
5 - mm 4C. Grassland (CO,) FL - DOM and soils CSC Tier 3 CENTURY-jfos model run under a |Improved in 2024 by updating some
% 100 mmm 4B. Cropland (CO,) standard forest management condition. |parameters reflecting new NFI data.
© LUC - biomass and DOM CSC Tier 2 with CS parameter in each land  |CS values available for biomass - FL, CL
120 - mmm 4A. Forest land (CO,) Use 2nd DOM - FL
140 —_— Net removals LUC - mineral soils CSC Tier 2 with CS SOC, carbon factors and |Developed CS values based on national
) S — ol en <t m]@rh'w'm'ﬁlalm' transition periods. research project.
SRERRRSRSEEER CL - orchard biomass CSC Stock-difference methods using statistics|Estimated under 15 types orchard at 47
Source) GHG inventory of Japan, 2024 [Fiscal year] area and CS stock values taken from prefectures level. GHG from burning is
] ] various papers. also estimated together.
Feature and key drivers related to the LULUCF sector in Japan CL, GL - mineral soils CSC Tier 3 Roth Model adjusted by long-term|Summary is given in the 2019 RM. C
B Net CO, removals which offset 4.7% of the national total GHG emissions in 2022. field survey in Japan. 4 sub land use input data estimation method has been
. classes - rice field, upland field, orchard |updated several times.
B Forest area has been almost stable over 100 years (2/3 of national land). and pasture.
B Main LUC is conversion to settlements. LUC area has been decreasing over time. CL, GL - organic soils GHG Tier 1/2 with some CS-CO,-EF (tillage Using 1992, 2001, 2010 soil distribution
frequency is also considered for data in rice field, upland field, orchard
B Lower organic input into agricultural soils than those implemented in 1960’s-70’s. basture). and pasture.
. Uneven forest age CIaSS Structure and IncreaSIng domestlc WOOd Supply. WL - pEEIt extraction NE - In5|gnlflcant Negllglble level of activities.
WL - flooded land NE - Under investigation. Checking 2500 reservoirs status.
. . WL - mangrove CSC Tier 1/2 based on CS-papers and survey |Non-forest mangrove is reported here.
10000 Changes in the sluppI.y of dc?(rjnestlc wood on mangrove.
The distributions of age class structure of intensively o0 | (except logging residue) i WL - seagrass meadows and Tier 3 CS ecosystem model assessing Very new concept for GHG inventory
250 ¢ unit:10,000ha managed forests e T f:::T:::S;ﬂ;:?:imm ___ macroalgal beds carbon long-term carbon sequestration impact |estimation. Carbon sequestrated more
o N g 8 @ Industrial roundwood sequestration in each export processes. than 100 years are estimated.
7 E'E =0 . ' SL - urban greening biomass CSC|Tier 2 with CS removal factor and CS AD is based on government data. CS
150 - 1;9 1,5-4 18 Planted forestover S0 years old g 20,000 actual growing period. parameters are developed based on
. w09 HHF > g 15,000 SL - urban greening DOM soil  |Tier 2/3 simplified method with CS C survey/research in urban parks etc.
1001 e |: o ) 10000 CSC accumulation ratio due to greening.
" : Mineralisation Tier 2 with CS C:N ratio as well as CS A consistent method applied for Ag and
1] ] I3 NEs s | parameters from academic research. LULUCF-CL-GL.
0 AR T[] ﬂ Gl N H D N m e MR e O HNM TR e R RR O dNm TN En oS o Biomass burning Tier 1/2 with CS burning amout data. Emission from biomass burning is not
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21+ %ggg%gaga%%ggg%ggg%%ggggggggggggg _ _
Source) GHG inventory of Japan, 2024 Age class Source) GHG inventory of Japan, 2024 Fiscal year dominant in Japan'

3. History of the improvements made for the LULUCF GHG inventory of Japan for last 10 years

B GHG estimation methods have been updated over time and the accuracy is considered to have improved. Some improvements are academic-driven, others are policy-driven.
B We can’t take in knowledge we don’t know and data we don’t collect into GHG inventory. Communication among policy-maker, complier and scientific community is important.

History of the improvements made for the LULUCF GHG inventory of Japan for last 10 years

Reported net GHG emissions/removals from the LULUCF (kt-CO,eq)

0 Submissions New estimations Major revisions Minor revisions
2015 CSC of agricultural soils by introducing Roth C model. Update of carbon fraction of forest based on CS data. Update of a parameter used for deforestation area
50000 w2014 submission (1 reporting CSC of HWP - Tier 3 stock inventory method. Introduction of new biomass CS removal factor and extend |estimation.
w2019 submission year of KP-CP2 CSC of orchard biomass and its GHG from burning. growing period for a part of urban forest. Update of CO, EF for orchard and pasture land organic soils.
40,000 02024 submission byusing |Off-site CO, and CH, emissions from organic soils (drainage). Reallocation of lime application (from LULUCF to Reallocation of set-aside land (from OL to CL).
2006GL and |N,O emissions from mineralization other than LC. Agriculture).
-60,000 2013KPSG) |Indirect N,O emissions from fertilization and mineralization. Change of GWP (from AR2 to AR4).
5016 Introduction of new CS removal soil factor and extend Update of N,O EF (consistent with Agriculture sector)
-80,000 growing period for a part of revegetation.
100,000 Update of carbon fraction of herbaceous biomass (from
' GPG-LULUCF to 2006GL).
2017 . o
190,000 Update of HWP CSC about deforestation contribution
' O =0 N M T N WS 00O NS N W00 0 o NM T N W00 o estimation.
gy Oy Oy v Oy Oy v v v Oy o 2 o o o o o 2 2 2 A A 4 4 o o o o < < &4 o4 &
ooy © OO O O O 6 6 6 0 0 o060 o000 oo oo o N : - : . N
= HH HdHdH A A AN NN NN NN NN NN NN GHG from biomass burning on grassland. Update of ARD area estimation by revising of data (from Update of HWP CSC about C outflow from buildings.
Source) GHG inventory of Japan, 2014, 2019, 2024 2018 SPOT5 to SPOT6/7). Update of frequency of organic soils cultivation on pasture
. . land (consistent with Agriculture sector).
Example Of academlc resead rCh Used for |mprovement Update of ARD area estimation by improving time series Update of orchard biomass CSC by including additional fruit
) 2019 construction. types.
Soil C change factor for LUC from FL to CL/GL, Koga et al. 2020 FL SOC, Yamashlta et al. 2022 Update of area of organic soils associated with LUC.
20 20 4 ; 5 Biochar application into agricultural soils. Update of CS parameter of cropland biomass.
(a) O Andosol (n=19) (b) O Andosol (n=9) 2020 L. . . .
s  non-Andosol (n=9) sl  non-Andosol (n=9) CO, emissions from organic soils in settlements. Correct error of calculation.
4.1 Xy Introduction of new soil distribution data for agricultural land |Correct error of calculation.
3 o o ° 5021 (year of 2010) and reassessed area of mineral/organic soils.
05 | X
Update of Roth C model for agricultural soils by updating C
a x © @ o w2 o ® © ® o o input assumption methods.
Time elapsed (years) Time elapsed (years) . . .
Fig. 3. Relationships t',etv.veen‘tim_e elapsed af(.er la‘nd use conversion fmm.for.st land and the més:bast soil carbon change factors (SCCF,...) for cropland (a) and Update Of the Way Of addrESSIng natlonal Iand area increase.
grassland (b). The solid lines indicate regression lines. The shaded areas indicate the 95% prediction interval. 2022 Update Of NZO EFS from ZOOGGL to 2019RM. (consistent With
L Agriculture sector).
Soil C stock cha nge for LUC from CL/GL to FL, Ishizuka et al. 2021 CL/GL SOC, Matsui et al. 2023 CSC of non-forest Mangrove (blue carbon). Update of yield tables for major trees of private forest. Update of carbon fraction for bamboo biochar by CS data.
18 0.6 , 2023 Introduction of new CS soil carbon factors associated with
161 Y2=_0.802 +0.01014X o o 04 5 o SOC stock (Mg ha') N v ot )
g 1O ]R0as o _ 0-2 N o B O - 50 «’({ g (1" reporting LUC and update of old LUC data.
L — 0.2 (e} R Y )
g 12 2 00 o °, oo = gg‘ 22 o year after KP- Update of CS DW and LT stock value of forest.
@ 40 - e = B v - - A . .
% o % 02 - ©0 o ° W 68 - 77 F CP2) Introduction of new biomass CS removal factor and extend
06 | 047 © B 77 - 101 Poy growing period for a part of urban forest.
0.4 . . . . . -0.6 R =
0 10 20 30 40 50 60 0 10 20 30 40 50 60 e Carbon sequestration from seagrass meadows and Update of yield tables for major trees of private forest Update of HWP CSC such as using old production data
Flapsed ime (1) Flapsediime (Y ;- j 5004 macroalgal (blue carbon). (cont.). instead of default assumption.
o s L e 4355 e et e ko ¥ Update of CENTURY-Jfos model for forest soils and DOM.
of the cropland/grasslan e equivalent mass method (left; residual plot for regression (ri “of
t}feﬂlsolidp}in:j idiclate(;1 btieﬂllin;lar r;grftsssion (R§h=%g4f9t: dualplovforreer (reny S Change of GWP (from AR4 to ARS)

Recalculation impacts: red >1,000 kt-CO,e./yr, blue: 100-1,000 kt-CO,e./yr, black: <100 kt-CO,e./yr




