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BT Fugitive Emissions From Fuels
B IR O H Solid Fuels
Summary
[ Unit 1992|1993 1994 1995 1996 2001 2002 2003
Fa Total -CH4 107.9 9885  81.57|  64.03]  6LIT 16 5.64 447
d -CH4 107.2 9816] 8091] 6345] 6123 5.17 39
ining Act Gg-CH4 96,1 87.6 7 5122] 5217 39 274
T57_Postminin Gg-CH4 111 104 3 6 1.2 1.21
Surface Mi Gg-CH4 0.7 6 58 54 . .5 0.4 0.52
fining ActGg-CH4 0.6 6 4 0 4 4 04 047
17F_Postminin Gg-CH4 0.06 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04
(DHLAHE (1) Underground Mines
1) B 1) Mining Activities
Ech4=A*EF
Ech4 A5 PR CH4 emissions
A AT coal production
EF HetifRs emission factor
[/ FY Unit. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 - B - References
FTT "Yearbook of
F— LT R [Production, Supply and
A A t 6,774,618 | 6,781,348 | 6,760,095 | 6,391,667 | 5,957,707 | 5,621,869 | 5,520,805 | 3,312,048 | 3,130,501 | 3,102,063 | 2,364,049 | 2,079,626 | 734,037 [Demand of Petroleum, Coal
and Coke"
Data nrovided by J
AT (GHGs Estimation Methods
EF EF kg-CH4/t 17.9 16.0 142 13.7 11.9 96 94 127 115 115 13.6 111 FRR124E) Committee Report 2000
s Data provided by J-coal
Echd Echd  GgCH4 12151 10878 96.08] 87.67] 7113] 5422] 5217] 4195] 3593| 3564 8223 2312 397

X4 EEI774I)L (HEH

RINEEEL— k) OFl (1B1-2003.x1s @ lcoall)

TABLE 1.B.1 SECTORAL BACKGROUND DATA FOR ENERGY

Fugitive Emissions from Solid Fuels
(Sheet 1 of 1)

1990

Additional information

GREENHOUSE GAS SOURCE AND SINK | ACTIVITY DATA IMPLIED EMISSION FACTOR EMISSIONS Description Value
ICATEGORIES Amount of fuel CH, CO, CH, CO, [Amount of CH,
produced @ drained (recovered) NE
(Mt) (kglt) (kglt) (Gg) (Gg) Number of active undel 21.00
1. B. 1. a. Coal Mining and Handling 7.98] 133.64 0.00) Number of mines with NE
i, Underground Mines® 6.7 #NAME?) #NAME?) 132.63 0.00 crainage (recovery)
Mining Activities #NAME?) #NAME?| 12151 NE|
Post-Mining Activities| #NAME?) #NAME? 11.12 NE @ For underground
i._Surface Mines? 1.21 #NAME?) #NAME? 1.01] 0.00)
Mining Activities #NAME? #NAME?| 0.93) NE|
Post-Mining Activities #NAME? #NAME?| 0.08) NE|
1. B. 1. b. Solid Fuel Transformation NE #NAME?| #NAME?| NE| NE
1. B. 1. c. Other (please specify) ® 0.00) 0.00
#NAME? #NAME?|

® Use the documentation box to specify whether the fuel amount is based on the run-of-mine (ROM) production or on the saleable production.
@ Emissions both for Mining Activities and Post-Mining Activities are calculated with the activity data in lines Underground Mines and Surface Mines respectively.
@ Pplease click on the button to enter any other solid fuel related activities resulting in fugitive emissions, such as emissions from abandoned mines and waste piles.

Note: There are no clear references to the coverage of 1.B.1.b. and 1.B.1.c. in the IPCC Guidelines. Make sure that the emissions entered here are not reported elsewhere.

If they are reported under another source category, indicate this (IE) and make a reference in Table 9

and/or in the

box.

[Documentation box:

M5 EEZ74)L (CRFYY
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1L 2006 FEDA > X P U E Y, CRF LAR—% —% /= CRF DIER KA X F U
Hj%f??a — k kf£0Tb\5o

CRF L AR—# — D ANZBWTIE, 2006 FEDA X b VIRIMANNFEY 7 b YT & 4f 5
MOWETHY T OREFAHREEPSETH L, £/, INETHENEIFHALTE
RS AT N OBHENMEL, CRF LV R—F—~DF—FFANNBMEL D, 2006 EDA

N2 b UEARIZEBWTIE, o OflliEAEBE L, 1Bk TR O RE LCAEE O LEOxHS 41T
o TWVW5,

+ % 1.4 Fuel Combustion
=5 @ 1.B Fugitive Emizsions from Fuels

2 1.

E 162 Dll and Natwial Gas
g 1.C Mema items Ei 12087
2 Industrial Frocesses
-5 [] 3 Solvent and Dther Product Use

@ % - Dther [please specify)
iZ] Crozs-cutting information

ecaloulation
ethods

5 280643 253533 226752 207576
ey categories
nformation on additional greenhouse gases |

171296 134468 129715 100686

B 6 CRF LR—%2—®%l (1B1 Solid Fuels)
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SEARA

2003 FERENRARA AL MJICHAT L ENBEEDORE

JAPAN
REPORT OF THE INDIVIDUAL REVIEW OF
THE GREENHOUSE GAS INVENTORY
SUBMITTED IN 2003

(In-country review)

EXECUTIVE SUMMARY

1. This report covers the review of the 2003 inventory
submission of Japan, coordinated by the United
Nations Framework Convention on Climate Change
(UNFCCC) secretariat in accordance with decision
19/CP.8 of the Conference of the Parties. Japan
submitted its annual inventory on 25 August 2003,
consisting of common reporting format tables for the

years 1990-2001 and the national inventory report. The

review took place from 20 to 24 October 2003 in
Tokyo, Japan, and was conducted by the following
team of nominated experts from the roster of experts:
Generalist — Mr. Jim Penman (United Kingdom);
Energy — Mr. Krzysztof Olendrzynski (Poland);
Industrial Processes — Mr. Hongwei Yang (China);
Agriculture — Ms. Anna Romanovskaya (Russia);
Land-use Change and Forestry (LUCF) — Mr. Justin
Ford-Robertson (New Zealand); Waste — Mr. Jose
Villarin (Philippines). Mr. Villarin and Mr. Penman
were the lead reviewers of this review. The review was
coordinated by Ms. Astrid Olsson and Mr. Roberto
Acosta (UNFCCC secretariat).

2. In accordance with the “UNFCCC guidelines for the
technical review of greenhouse gas inventories from
Annex | Parties”, a draft version of this report was
communicated to the Government of Japan, which
provided comments that were considered and
incorporated, as appropriate, in this final version of the

report.

3. In the year 2001, the most important greenhouse gas
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(GHG) in Japan was carbon dioxide (CQOz),
contributing 93.4 per cent to totalz national GHG
emissions expressed in COzequivalent, followed by
nitrous oxide (N20) — 2.7 per cent, and methane (CH4)
— 1.6 per cent. Perfluorocarbons (PFCs),
hydrofluorocarbons (HFCs) and sulphur hexafluoride
(SFe) taken together contributed 2.3 per cent of the
overall GHG emissions in the country. The Energy
sector accounted for 88.5 per cent of total GHG
emissions, followed by Industrial Processes with 6.3
per cent, and Agriculture and Waste, each with 2.6 per

cent.

4. Total greenhouse gas emissions (excluding Land-use
Change and Forestry) amounted to 1,299,443 Gg CO2
equivalent in the year 2001 and increased by 9.5 per
cent from 1990 to 2001. The increase is somewhat
overestimated because emissions of fluorinated
compounds are included in 2001 but not in 1990. This
is because actual emissions estimates for fluorinated
compounds were available at the time of the review
only for 1995 and subsequent years. Tables 1 and 2
provide data on emissions by gas and by sector from
1990 to 2001. In 1995 fluorinated compounds
accounted collectively for some 3.6 per cent of
emissions, and total emissions of fluorinated
compounds fell by about 37.7 per cent over the period
1995-2001. Over the period 1990-2001 COzemissions
increased by 8.2 per cent, mainly because of increased
emissions from transport. CHsemissions decreased
over the same period by 18 per cent, mainly because of
decreased emissions from agriculture and fugitive
emissions; N2O emissions decreased by 12 per cent
over the same period because of falls in industrial
processes and agriculture. Between 1995 and 2001
emissions from HFCs, PFCs and SFs decreased by 22.1
per cent, 13.7 per cent, and 72.9 per cent, respectively,

as a result of abatement of industrial emissions, solvent

emissions and emissions from electrical equipment,

respectively.

(GHG) & 7ol d ki (CO2) THY |
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T,
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5. The expert review team concluded that Japan has
produced a carefully considered, reliable greenhouse
gas inventory that is generally consistent with the
Intergovernmental Panel on Climate Change (IPCC)
Good Practice Guidance and Uncertainty Management
in National Greenhouse Gas Inventories (hereinafter
referred to as the IPCC good practice guidance), and
that the institutional arrangements put in place by Japan
are a sound basis for further development, taking
account of the expert review team’s recommendations

as set out below. The expert review team hoped that it

5 WML Ea—F— A4 (B, [ERT) ¥@#
) L R RUREENC BT B B

(IPCC) /v RTZ 0T 4 AHA XA (LLF,
MPCC 7'y RFT IV T 4 ATA KX LA T 5H)

LBh—E L, MEICHRF SN, FETE S
BRI AL Ry N Y BER LTV D Lm0
720
1. ERT SULTICRTREE SEIC AN S,
L X570 B RRICIN PR & L R L 2D L b
@7, ERT 1, LHRIAZER UM Frgas
L DD OPEIIC OV T, BRSO FERRAS FTRE L 72 %

SHIZ, BARNEAL TWDHIERELY R

would soon be possible to complete the time series for

Land-use Change and Forestry and for emissions of

fluorinated compounds.

6. The expert review team acknowledged that the
publication of the national inventory report, represents
a great improvement in relation to the Party’s previous
greenhouse gas inventories. It complimented Japan on
its detailed work on uncertainty analysis and on the
transparency introduced by extensive cross-linking of
spreadsheets to the common reporting format. The
expert review team noted that transparency could be
further enhanced by providing more detailed
descriptions in the national inventory report or by
publishing the results in the peer-reviewed literature,
although this is not a formal requirement of the
UNFCCC guidelines, and has identified some areas in
the following sections where this would be useful.

I. OVERVIEW

A. Inventory submission and other sources of

information

7. Japan submitted common reporting format (CRF)
tables on 25 August 2003 and a national inventory
report (NIR) on 26 September 2003. This is a delay of
4.5 months from the due date (15 April) agreed by the

EHﬁﬁw:k%%%waéo

6. BRT 13, H5A 2~ b s ER R LI
LTk T, HADBEDBEMRA AA 2
R UBKE R L7 LA LT B, BRT I,
B ARORHEENEC BT B R A TR & SEi 4R
E%%ﬁkﬁﬁyw}g@%ﬁﬁUy7Kiofﬁ
L SNBBEIME A Lz, ERTIEL, 49 LbA
U R UHES A T A L OERARBEREE T
E&wﬁ\ﬁ%4VNVFUﬁ%%K£Héé%ﬁ
| DREAIBLY R O T & SRRSO R
SRR CHEPEEETETRHESD LV ) AICH
éﬁbfﬁD\UTﬁtﬁyayﬁﬁwfﬁﬁk%
ABNDWAEREL TS,

[. M2

A. A~ b YR EZOMOERIT
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SRS, EFEA Xy U HEE (NIR) % 2003 4

9 26 HIc#EH L=, ZiuTssES#E (COP)

.Kﬁwfé%énk%mﬁmuﬂl5mﬁ%4ﬁ

109



Conference of the Parties (COP). The expert review

team (ERT) noted that the delayed submission

restricted the time available to prepare for the review.

8. In its 2003 submission Japan has provided a
complete set of common reporting format (CRF) tables
for the years 1990-2001 and the ERT made extensive
use of these during the review. Japan also provided
worksheets linked to the CRF. The full list of materials
used during the review is provided in annex 1 to this

report.

B. Key sources

9. Japan has reported a key source tier 1 analysis, both
level and trend assessment, as part of its 2003
submission. The key source analyses performed by the
Party and the secretariats produced similar results for
the level assessment._The assessment conducted by the

Party was somewhat more disaggregated than the

secretariat’s, and this explains differences in respect of

y BIEL T, ERT 3, HRH ORI
IR 7 MR 2 R L 7 AU B LT

8. 2003 EDIRUNCINT, AAE 1990 4D
2001 4EITH DT OIBMA X (CRF) %7
LT3 0 ERT (A fC 2z R aE
A LT,
MR L, FETICEN LB oK
 ZOWEEOMNEE 1R

AARIZEZ, CRF &V 7 LIEREY

B. TP

9. AL 2003 DA LSy R U RO B
LT EEHEHIEO Tier 1A, LLT R X
AV RO LY RTERAA Y RO HIZHONT
L L,
BEHIEAHITIE, LRATEA AL MBI TH
O RENE LN,
e A NI L o TR SN T A A

AAREEFEFERIZEL > TEMBINICFE

BHARICETHEBINTT

the selection of some key sources, such as CH4 from

LRV BETRREN BRI RS

rice cultivation and N20 from soils (in the Party’s

assessment but not the secretariat’s) and N2O from

manure management (vice versa). Japan has used the

key source analysis in using decision trees from the
IPCC good practice guidance to decide its choice of
methodology.

C. Cross-cutting topics

Completeness
10. The inventory reported by Japan in 2003 is largely

complete except for Land-use Change and Forestry
(LUCF) categories. These are not reported for years
later than 1995, pending adoption of the relevant IPCC

- O CH. HEH PB4 & 0 NoO HEH (HAD
TEAAY DT EEHIIRIC ST 58, B
BOT AR BTN LV, FAEYE) O
BRSO NyO B (FBIBOT £ A A b T
 ETHHRICEET B
RN LAWY W oD EEHE RO SRR
EoVTOmEE IR o TRASNS. HA
JEIPCC 7y KT T U F 4 A A B ATRER
 BRESEEBENT B 00T Ve vy ) —%
TS T, ERPHIRSTE T 5,

HADTEAAL T

C. ZBpEiMrn) 7 1E

I

| 10.2003 4R\ HA D BT S A v b U I,
- LHOR 2L R O (LUCE) 5% 25T, K

M FERL L TW 5, LUCF 43 EFI2 DWW Tk 1996

CEMRHE SR THBOT. Bl 5 HRE, +
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good practice guidance for the Land Use, Land-use
Change and Forestry (LULUCF) sector. The ERT
encouraged Japan to provide LUCF data for all

inventory years, using the Revised 1996 IPCC

Guidelines for National Greenhouse Gas Inventories

R ZAL R O3 (LULUCF) 5% 0710
IPCC 7y KT T 77 4 AHA K 2 AOH B
=TV 5, ERT I3, LECThiE 1996 FEHGT
IPCC HA KT A (UF [IPCCHA RFA ]
LT 5) BHOTRTOA L~y Y 4ED LUCFE

(hereinafter referred to as the IPCC Guidelines) if

necessary, because this is a reporting requirement and

P A BRI L BMEEETHY . R

because of the need to maintain the time series. Japan

has provided a complete series of potential emissions
of fluorinated compounds and actual emission
estimates for 1995 and subsequent years. The ERT
noted that Japan hoped to be able to extend the
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estimates of actual emissions of fluorinated compounds

to earlier years. Some other sources of emissions,

although they are not large, are also not reported under
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other inventory categories, mainly in the Energy and
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Industrial Processes sectors. These are identified in

CRF table 9 and are addressed under the appropriate
sections below. The NIR identifies these omissions

which are under review.

Transparency
11. The ERT noted that the publication of the NIR

represents a major advance in transparency. It further
complimented Japan on the transparency provided by
the detailed worksheets, which are clearly
cross-referenced to the CRF tables in the NIR. The
work of the ERT was greatly facilitated by making use
of the information in the worksheets during the review.
The NIR contains documentary references to all the
sources used in preparing the inventory. It also noted
that, subject to availability of resources, transparency
could be improved by publishing the relevant technical
information on methods and emission factors (EFs) in
the international scientific literature, although this is
not a formal requirement of the UNFCCC guidelines.
This would promote understanding of the Japanese
inventory as well as making valuable work more
widely available worldwide.
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12. As explained more fully in the Energy section of
this report, adjustments made to avoid double counting
in the form of amounts subtracted from the total of
other subsectoral estimates appear in the
Manufacturing Industries and Construction and
Transport sectors. These adjustments arise because of
the way in which the high degree of integrated data on
industrial energy consumption are used in the Japanese
inventory, and because of the way in which bottom-up
data are used to allocate transport emissions to
subsectors. The ERT noted that the nature of the

adjustments could be misunderstood and if they

continue to be used recommends greater use of the

documentation boxes to explain them, and possible

publication of a supplementary short paper on the

matter.

Recalculations and time-series consistency

13. The ERT noted that recalculations reported by the
Party of the time series 1990-2001 had been
undertaken because of revisions in the energy statistics,
the inclusion of cement used as a solidification agent,
and other revisions of activity data (AD). The
recalculations increase the figures for emissions in
1990 and 2000 by 0.19 per cent and 0.10 per cent,
respectively. The NIR identifies these revisions and the
corresponding CRF tables have been completed. The
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ERT noted that the revisions are relatively small and
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considered them justified, but believed that a somewhat :

5 L7 Z LA BRARBURLRE DB THON D HE I

fuller discussion in the NIR would increase

transparency, which will be important if larger

adjustments occur in future.

14. The NIR identifies the possibility of using the

calendar year rather than the fiscal year as the basis for

reporting in the inventory, and this was discussed at

some length during the in-country review. Japan’s main
T LTAER STV B, HAIZERTICR LT,
2006 DA L b U HRHT (2004 HEET—H E
RRUE) 2 D B

national statistics are produced on a fiscal year basis.
The Party informed the ERT that it would be possible
to shift to a calendar year basis for the 2006 inventory
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submission (which would provide data for the year
2004), but that detailed inventory estimates could not
be made to recalculate the time series back to 1990.

introduce an inconsistency into the time series in 2004,
which would be inconsistent with the overriding
requirement in the IPCC good practice guidance for
time-series consistency. Changing to a calendar year
basis could also make validation more difficult if
published AD for the inventory year were not available
for cross-checking. The ERT therefore concluded that

it would be preferable for Japan to continue to report to
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the UNFCCC on a fiscal year basis, but encourages

Japan to continue its work on the possibilities for

conversion.

Uncertainties

15. Appendix 3 of the NIR provides a detailed
discussion of level uncertainties using the IPCC tier 1
method. This introduces a classification of EFs and
activity uncertainties according to whether they are
based on sampling data, expert judgement or (for EFs)
IPCC default values. The NIR also describes national
guidelines developed by Japan on how to assess the
uncertainties of individual data items within this
framework, and says that specific responsibility for
assessing uncertainties has been given to the
Committee for Greenhouse Gas Estimation Methods
set up by the Ministry of the Environment (MOE).
Appendix 4 quantifies uncertainties by sector and in
combination for the inventory as a whole; the latter is
found to be between 2 per cent and 3 per cent in 2001.
This is an unusually low uncertainty in a total
emissions estimate, given the values quoted by other
Annex | Parties. Exploratory calculations by the ERT
indicate that the reason for this is that emissions of N20O
from agricultural soils (which commonly dominate the
uncertainty in total emissions in other countries) are
unusually low in Japan, reflecting the pattern of land
use. The uncertainties for other categories are
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comparable with those in other national inventories.
The ERT complimented Japan on its careful and
systematic approach to uncertainty assessment. This
could be developed to provide an estimate of the
uncertainty in the trend as well as in the level of
emissions, and could be used in conjunction with the
key source analysis in prioritizing the methodological
development of the inventory.

Verification and quality assurance/quality control

approaches
16. The NIR provides information on quality assurance

and quality control (QA/QC) as part of the description
of the overall inventory preparation process. The
compilation process provides opportunities for
computational checks by the MOE and by stakeholder
organizations which are provided with copies of the
relevant worksheets for this purpose. The MOE has
specific responsibility for making improvements based
on internal review of the inventory for the previous
year. The sectoral breakout groups described below
carry out review and evaluation of methodologies and
about 60 experts participate in this process. There are
plans to introduce independent third-party review. The
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additional effort required to put in place a formal
QA/QC plan as set out in the IPCC good practice
guidance would not be great and the ERT believes that
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this would be a useful step to take. The ERT also noted
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that more use could be made for verification purposes

of energy balance calculations by fuel and sector.

Institutional arrangements

17. The MOE has overall responsibility for the national
inventory and has established a Committee for
Greenhouse Gas Estimation Methods with five
breakout groups covering the main sectors (Energy and
Industrial Processes, Transportation, Agriculture,
Waste and Fluorinated Gases). Other ministries
(notably the Ministry of the Economy, Trade and
Industry (MET]I), the Ministry of Land, Infrastructure

DRSNS Y

LR e
ITBRBERE, HHEA LS b Y
EEEASTEY., FEARY (ZRAF—
ET w2 ER, ¥, PESW. HFCs
) EHGLTD 5 SONPREETRENES
| AP REE T ERA R R BRE LTV 5, 2o
OBTE (BRI, EPFIEEEMETD, [E LR
AR E |
VB, EROERIL. E BRI RE S

(b5} LT@E&“H"J 73

HE3H

JRAETEE) KOBIREER %> T

114



and Transport, the Ministry of Agriculture, Forestry
and Fisheries, and the Ministry of Health, Welfare and
Labour) and stakeholder organizations are involved.
Actual compilation is undertaken with the assistance of
consultants by the Greenhouse Gas Inventory Office in
the National Institute for Environmental Studies. The

ERT noted the importance of coordination and believed
that the institutional arrangements set up by Japan are a

good basis for maintaining this coordination.

Record keeping and archiving
18. CRF spreadsheets together with the linked

worksheets and printed material are archived each year
in the Greenhouse Gas Inventory Office. Confidential
material relating to emissions of some fluorinated
compounds is archived each year at METI. These
arrangements could usefully be formalized as part of
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the QA/QC plan.

Follow-up to previous reviews

19. The ERT expressed its appreciation to Japan for
providing the NIR, which overcomes major problems
in transparency of the Japanese inventory identified in

response to cover all the issues raised during the

previous reviews and previous review stages, such as

59,
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explanation of outlier implied emission factors (IEFs)
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and unstable trends, and the lack of data on actual

emissions of fluorinated gases for the years 1990-1994.
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D. Areas for further improvement

Identified by the Party
20. The NIR identifies the need to develop estimates

for sources currently reported as not estimated (“NE”)
in the CRF, and the need to review the use of default
estimation methods where these are used in the

inventory.

Identified by the ERT
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21. The ERT agreed with the NIR assessment and also

identifies the following cross-cutting issues for

improvement:
(a) Fuller use of key source analysis in choice of

methodology;
(b) Provision of a guantified uncertainty estimate for

the trend in emissions;

(c) Development of a QA/QC plan as described in

chapter 6 of the IPCC good practice guidance.

22. Recommended improvements relating to specific
source categories are presented in the relevant sector
sections of this report.

Il. ENERGY

A. Sector overview

23. In the year 2001, the Energy sector, including
fugitive emissions, contributed approximately
1,149,540 Gg of COzequivalent or 88.5 per cent of
total emissions in Japan. Energy sector emissions
contributed to the overall growth in emissions,
increasing by 8.6 per cent between 1990 and the year
2001, while total emissions increased by 9.5 per cent in
the same period. However, compared to the year 2000,
greenhouse gas (GHG) emissions from the Energy
sector fell by 1.9 per cent.

24. The major sources of emissions in the sector are
stationary combustion of fuels (mainly imported steam
coal, liquefied natural gas (LNG), heating oil A,
kerosene, coke and town gas (also called gas works
gas) and mobile sources (gasoline and diesel oil). In
Japan, as in many other countries, electricity is
produced mainly from fossil fuels combustion.
Compared to other countries, the share of fugitive
emissions is relatively small. Most of Japan’s key
sources are in the Energy sector.
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25. Japan has developed a GHG emissions inventory of
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good quality in the Energy sector with comprehensive
and transparent archiving system of numerous linked
spreadsheets with supporting data that provide direct
and automatic input to the CRF. Country-specific
methods are widely used, with countryspecific data
being derived from dedicated studies (e.g., surveys of
AD and direct measurements of emissions or EFs).
Uncertainty analysis has been carried out for both AD
and EFs for 2001, and the results are published in the
NIR.

Completeness
26. The CRF includes estimates of all gases and

sources of emissions from the Energy sector, as
recommended by the IPCC Guidelines, and following
the UNFCCC reporting guidelines. All relevant CRF
tables (1990-2001) are complete, apart from minor
gaps and inconsistencies within the tables that are
identified below. Particular features of the way in
which data have been allocated are explained in the
documentation boxes and in the NIR.

Transparency
27. The information presented in both the CRF and the

NIR is transparent and generally follows the IPCC
Guidelines and the IPCC good practice guidance,
although explanations are still needed regarding

guestions raised in previous 2003 review activities

concerning apparently unstable trends for some

non-CO2 greenhouse gases and IEFs identified as

outliers. Japan clarified during the review that the

outliers are likely to be linked to national fuel

standards, but the provision of more transparent

information on this and an explanation for the

apparently unstable trends would be useful. Energy

balance data are provided in the worksheets.
References to background studies/reports with
descriptions of country-specific methodologies are
given in the NIR and additional useful information was
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provided to the ERT during and after the review.

Recalculations and time-series consistency

28. Recalculations have been made for the years
1990-2000. The recalculations in the Energy sector
concern both 1.A Fuel Combustion — CO2, CHsand
N20 and 1.B Fugitive Emissions — COzand CHa. The
largest corrections in both absolute and percentage
terms are in sectors 1.A.4 Other Sectors and 1.B.2 Qil
and Natural Gas. The former involves mainly COzand
the latter mainly CH4emissions. The revisions may be
large in percentage terms for the gases and source
categories concerned, and the overall effect on annual
total national emissions is of the order of —1.56 per cent
to +1.13 per cent, which is significant in terms of the
trend. As stated in CRF tables 8(b) for 1990-2000, the
recalculations were mainly due to corrections of errors
in CHsemissions (1.B.2), the revision of EFs for CHa,
the revision of the number of wells drilled, and a
complete revision of the national energy balance
sheets. The recalculations indicate reductions of more
than 90 per cent in COzemissions from biomass (which
are recorded as a memo item in accordance with the
IPCC Guidelines and not included in the national total),
and previously missing data for international bunkers
have been included. These recalculations demonstrate
Japan’s determination to continuously improve its
GHG inventory by updating relevant information and

eliminating identified errors.

Uncertainties

29. The NIR presents level uncertainties estimated by
the responsible MOE committee as described above.
Individual uncertainties by fuel have been reconciled
with uncertainties given in the Japanese General
Energy Statistics. This is consistent with the approach
to dealing with correlation between categories set out
in the IPCC good practice guidance. The ERT noted
that it would be possible to extend the uncertainty

analysis to include trend assessment.
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Verification and quality assurance/quality control

approaches
30. The NIR contains general information on

verification and QA/QC, but no significant
sector-specific information is provided.

B. Reference and sectoral approaches

iR
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Comparison of the reference approach with the sectoral L7 LU AT 7 —F LEPRT S a—F DL

approach and international statistics

31. In the CRF reference approach table, physical units
(Gg for solid and liquid fuels, million ms for gaseous
fuels) rather than energy units should be used up to the
conversion factor column. The part referring to
biomass should be completed. All the values in the
fraction of carbon oxidized column are assumed in the
2003 submission to be 1.0, whereas country-specific or
default IPCC values (p. 1.29 of the Reference Manual)
could have been used. Missing notation keys should be

added. Similar remarks apply to the reference approach

tables in the CRFs for the preceding years.

32. The AD for liquid fuels in CRF table 1.A(c)
(Reference Approach vs. National Approach for CO2
Emissions from Fuel Combustion) differ by more than
20 per cent, and these emissions correspond to 2.38 per
cent of total national COzemissions. This difference

should be explained.

International bunker fuels

33. In its response to previous 2003 review activities,
Japan explained that the differences between the IEFs
for CO:for jet kerosene as between domestic and
international aviation stem from the use of different
calorific values — net calorific value (NCV) for
international and gross calorific value (GCV) for
domestic aviation — when assessing the respective AD.
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The same calorific value should be used in future

submissions.

Feedstocks and non-energy use of fuels

34. The source category Manufacturing Industries and
Construction given in table 1.A(d) Sectoral
Background Data for Energy: Feedstocks and
Non-Energy Use of Fuels is too general to be very
informative, and it would be useful to provide a more

A%OEHTIE, FEEBEZIHNDETHD,

| EUBHIE ORI O3 L 2 — il
:34.% 1AW [ %L ¥ —58HC
T4 ORNIRKSY TR R DR -
R OHREFDIET L —Fil A
L THEIGEITH Y |

BT D EMHIE 5
JCEE
X, fEHE LT
BES 5 P T 3 —

detailed description of the relevant subsectors.

C. Key sources

35. The ERT noted that the list of key sources indicated
by the UNFCCC secretariat differs from the list
identified by Japan (2001 NIR). The differences arise
mainly because the secretariat applied a tier 1 method
with aggregated fuel categories such as Stationary
Combustion: Coal, Gas — CO2, while Japan in general
has used for the analysis individual fuels such as steam
coal (imported or indigenous — the latter further
disaggregated into open pit and underground), coke,
blast furnace gas, coke oven gas and pulverized coal
injection (PCI) coal. In the case of the Energy sector,
Japan has identified 28 key sources (for both level and
trend assessment) and described them in detail in
appendix 2 of the NIR, while the estimate by the
secretariat covers only seven corresponding key
sources. The level of disaggregation used by the Party
provides more useful information to help an
understanding of the Japanese inventory. When the
respective individual key source categories indicated
by Japan are summed to obtain level assessment
estimates for aggregated fuel categories, the resulting
estimates largely agree with the secretariat’s estimates.
This is not, however, the case with the trend assessment
contribution, where there are significant differences.
These are briefly discussed in the next paragraph.
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36. For level uncertainty the most important sectors
within the Energy sector involve COzemissions only
and they include stationary combustion of coal and oil
(including secondary fuels), with contributions
exceeding 28 and 27 per cent, respectively; and mobile
combustion — road transport, with a contribution of
over 19 per cent. For trend uncertainty, the largest
contributions come from mobile combustion: road
transport — COz, with 13.6 per cent; and stationary
combustion: oil and gas — COz, with 13 and 12.9 per
cent, respectively. Japan’s estimates sometimes differ
significantly from the secretariat’s.

Stationary combustion: all fuels — CO2

37. For all types of fuel, country-specific CO2 EFs have
been used (table 3.1 of the NIR). For all fuels (except
coke and coke-derived gases and town (gas works) gas)
the EFs are constant over the entire period 1990-2001.
There is a jump in the EFs used for coke between 1999
and 2000. The values for the years 1990-1999
(approximately 28 t C/TJ gross) are reasonable, leading
to a COz EF for coke of approximately 100 Tg CO2/GJ,
while the value for the year 2000 (25.91 t C/TJ gross)
seems to be too low. The EFs for coke oven gas are
different in different NIR tables (NIR tables 3-1 —
Sectoral Approach and 3-3 — Reference Approach).
These inconsistencies should be explained and

corrected as necessary.

38. Many of the IEFs (for mostly liquid and gaseous
fuels) in subsectors 1.A.1, 1.A.2 and 1.A.4 are among
the lowest of reporting Parties. Japan explained that
this was because of fuel quality standards. This
information should be provided in the NIR with

appropriate references to the standards themselves.

Mobile combustion

39. The NIR sets out that emissions from road transport
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have been calculated using the tier 3 method. EFs for
CHasand N20 have been established for each type of
fuel in each category of vehicle, using actual Japanese
data (tables 3-6 and 3-7). The method used to establish
EFs was to take a weighted average estimated for each
category of running speed, using the proportion of
mileage by each running speed for each category given
in the Ministry of Land, Infrastructure and Transport’s
Road Transport Census. The EFs reflect motor vehicle
operation in Japan by using the proportion of mileage
by each running speed during times of congestion.

40. Several CO2 IEFs in road transport (for diesel oil,
other fuels — liquefied petroleum gas (LPG)), civil
aviation (for jet kerosene and aviation gasoline) and
navigation (for diesel oil — heavy oil) are among the
lowest of reporting Parties. Japan explained that this

was because of fuel quality standards. This information :

should be provided in the NIR with appropriate

references to the standards themselves.

Fugitive emissions

41. CHaemissions from 1.B.1 Coal Mining and
Handling in 2001 are identified as a key source in trend
assessment (tier 1). Emissions are estimated based on
domestic research (NIR). The secretariat’s analysis
does not show this category as a key source.

D. Non-key sources

42. Japan reports negative emissions for CHs, N20,
carbon monoxide (CO), nitrogen oxide (NOx) and
sulphur dioxide (SOz) in subsectors 1.A.1, 1.A.2, 1.A4
for all fuel types (solid, liquid, gaseous) in several
source categories. This results from the use of negative
EFs. As explained to the ERT, the negative EFs are
country-specific values derived from surveys of
installations and research on measured emissions.

Negative EFs for CHsand N20 are derived because
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measured concentrations of these GHGs in flue gases
are lower than in the ambient air. In some cases the
signs of the respective EFs may be negative for one gas
(e.g., CHa4) and positive for another (e.g., N20). The

ERT noted that negative EFs are not consistent with the

current IPCC Guidelines or the IPCC good practice

guidance, which count the positive emissions in the

flue gases rather than the difference between flue gas
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and ambient concentrations. The ERT believes that the
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measurements and survey work should still be used in
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the inventory, but that emissions should be calculated
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using the positive EFs calculated from the data that

reflect the actual emissions in the flue gases. The ERT

encourages the Party to use the NIR to provide
information on the specifics of the mass balance used,
and suggests that it consider publication of the survey
work and associated measurements in the

peer-reviewed literature.

43. The ERT was informed that for all types of fuel
country-specific EFs for CHsand N20 are used. The
estimates are based on actual measurements (Ministry
of the Environment, Research of Air Pollutant
Emissions from Stationary Sources, called the MAP
Survey). Extensive MAP surveys were carried out in
fiscal years 1992, 1995, 1996 and 1999, covering all
facilities emitting soot and smoke. In the years 1990,
1991, 1993 and 1994, sampling surveys were
conducted only at large-scale facilities and operating
sites (NIR). The ERT learned that for some source
categories different AD are used for calculating CO2
emissions (generally based on energy statistics) and
non-CO2emissions (based on consumption figures).
The ERT recognized the importance of the MAP
surveys as a source of information for estimating

non-CO:2emissions. However, AD should in principle
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be consistent and statistical work to establish the

relationship between data sources should be

considered.
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44. Many of the IEFs (mostly for liquid and gaseous
fuels) in subsectors 1.A.1, 1.A.2 and 1.A.4 are among
the lowest of reporting Parties. Japan explained that
this was because of fuel quality standards. This
information should be provided in the NIR with

appropriate references to the standards themselves.

E. Country-specific issues

Duplication adjustments

45. CRF table 1 includes two duplication adjustments
for CO2, CH4, N20, NOx, CO and SO: for subsectors
1.A.2 and 1.A.3. These adjustments have been made to
eliminate double counting of emissions that would
otherwise occur. During the review, Japan explained
that adjustment is needed in sector 1.A.2
Manufacturing Industries and Construction because of
the high degree of integration in industrial energy use
in Japan. Many of the industrial plants in Japan operate

in two or more industrial subsectors. For example, iron
LTS, Bl BT NI LI LIRS
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and steel plants are often combined with chemical
plant, making it difficult for those plants to
disaggregate fuel use between two or more distinct
industrial activities. Consequently, the entire fuel use in
a plant is attributed in the statistical reporting to two or
more industry sectors. As a result, emissions for
individual industry sectors are overestimated because
fuel consumption is counted twice or more often at
plant level. However, the total fuel consumption for
such plants is known, and the double counting can be
corrected by means of the duplication adjustment,
which is a lump figure that is applied to the entire
sector 1.A.2.

46. In the case of the Transport sector, the potential for
double counting results from the application of the
bottom—up consumption statistics to allocate emissions.
These statistics tend to overestimate (by about 7 per
cent in energy terms) total fuel use as compared to
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statistics of fuel supply.

47. The duplication adjustments can be misinterpreted
and may also complicate analyses of policies and
inter-sectoral comparisons. The ERT recommends that

AT EAURIE R A AR < TREMEAS D 0 | BOROT
LR 00 B BT B LS T B 0 b Lz,
| ERT 13, AABMEROA L b U ICs 5 iE

Japan give consideration to approaches to the allocation

of emissions that would avoid the need for duplication

ST T ENEE kD T L e < T & [l

adjustments, though without loss of transparency, for

use in its future inventories.

Activity data
48. Japan uses different AD for calculating some CO2

and non-CO:zemissions. As explained to the ERT, the
AD for CHsand N20 differ from those used for CO:
because they are derived from surveys, whereas the
energy data used for COz estimates come from the
national energy statistics. In principle, and in

accordance with the IPCC good practice guidance,

there should be only one consistent figure for AD for a

given combination of subsector and fuel. The ERT

recommends the use of identical AD for CO2and non-
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CO:2emissions estimates. If necessary statistical scaling

based on stratified sampling could be used to establish
the relationships between the data sets.

F. Areas for further improvement

Identified by the Party
49, In several of the CRF tables the notation “NCV”
has been used instead of “GCV”’, which should be used

to reflect Japanese energy data. This is simply an
editorial matter — it does not affect the emissions
estimates and will be corrected in Japan’s future
submissions. Japan indicated during the review that
there is an imbalance in the carbon budget between

data, carbon input is larger by 5 million tonnes than
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exceeds the input by 3 million tonnes of carbon. Japan
is studying the cause of the apparent trend in emissions
estimates and may make a proposal on how to deal
with it. The ERT noted that any proposal of this type

should be transparently documented and based on

actual understanding of the reasons for the trend, rather

 DEARE 3 HH b LE ST,
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than simply adjusting one set of figures to agree with
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another.

Identified by the ERT
50. Some guestions posed in previous 2003 review

activities are still pending. Although use of national

standards and survey data help explain IEFs which
appear low compared with values derived using data
from other countries, these factors do not self-evidently
account for the unstable emission trends identified in
subsectors 1.A.1-1.A.4.

51. The following main areas have been identified by
the ERT:
(a) The use of duplication adjustments, especially for

the Transport sector (1.A.3). The data reported in this

source category should be presented without the

adjustments, provided this is analytically feasible

without loss of transparency;

(b) The use of negative EFs for some non-CO2

emissions (fuel combustion). The ERT recommends

Japan to replace the use of negative EFs for non-CO:2

emissions by the corresponding positive EFs for flue

gases, based on domestic surveys and research;

(c) The application of different AD for calculation of

COzand non-CO2emissions for some source sectors.

The ERT recommends Japan to establish the statistical
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relationship between the AD sets so that consistent AD

can be used.

52. A number of minor corrections/additions to CRF
and NIR have also been identified, which the ERT
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recommends Japan to correct:
(a) In applying the reference approach, physical units

(Gg for solid and liquid fuels, million ms for gaseous

fuels) rather than energy units should be used up to the

E’Cb\é:

(a)

L7 7 LU AT Fu—F i+ 58, #ER
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(AR B OHEIAIRENZ 13 Gg RURIRERC

conversion factor column, biomass data should be

provided, and IPCC default or country-specific data

should be used for the fraction of carbon oxidized,

rather than assuming 1.0; and missing notation keys
should be added:;

(b) The jump in the EFs for coke between 1999 and
2000 (NIR tables 3-1, 3-3 and 3-4) should be
explained. The numbers for coke oven gas currently

used are significantly different from the IPCC default

values. This difference should be explained;

(c) Unrealistic calorific values are obtained in some

cases (e.q., for crude oil streams) when emissions data

(b)

©
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from the reference approach table 1.A(b) are combined
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with Japanese energy balance data published by IEA;
(d) Some very large EFs (e.g., 127,000,000 kg/TJ for
N20 in (table 1.A(a)) sector 1.A.1.b for Solid Fuels
should be checked;

(e) The AD for liquid fuels in CRF table 1.A(c)

@

(Reference Approach vs. National Approach) should be

DEZFNE—NT VAT —H A EDLED
& HBI Ko UFEBERNREAEN G LN
HZ s (B JEH) .

BEAREHIBET 51X T1.A1Db] (BT L —
HOIEFIT R E 2RI (B R 1.A)ICH
7% N2O @ 127,000,000kg/TJ) iIZOWTF =

checked; the difference between the reference approach

v EITINETH D,

and the national approach exceeds 20 per cent;

(f) Japan should use the NIR to explain the reasons for

(e)

CRF ®# 1.AC) (L77 L A7 a—F vs
PRI T 7 a—F) ICB 1T DIRERE oG &

the very high/low IEFs and unstable emission/IEF

trends. The questions raised in the context of previous
2003 review activities, such as the synthesis and
assessment (S&A) review, may be used as an
indication of which issues merit the provision of more
detailed information in future NIRs.

1. INDUSTRIAL PROCESSES AND SOLVENT
USE

G
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A. Sector overview

53. In the year 2001, emissions from the Industrial
Processes sector represented approximately 6.3 per cent :
of Japan’s total GHG emissions, (excluding LUCF), as
reported in Japan’s 2003 submission. CO2 contributed
about 3.9 per cent, HFCs about 1.2 per cent, PFCs
about 0.8 per cent and SFeabout 0.3 per cent.

54. Five of the key sources identified by Japan come
from the Industrial Processes sector. These are: CO2
from cement production identified by tier 1 level and

trend assessment; COz from limestone and dolomite use

identified by tier 1 level assessment; N20O from adipic
acid production identified by tier 1 trend assessment;
HFCs and SFs from production of halocarbons and SFs
identified by tier 1 level and trend assessment; and
HFCs and PFCs from consumption of halocarbons
identified by tier 1 trend assessment. This key source
assessment is similar to the level assessment made by
the secretariat.

55. The total GHG emissions of this sector as recorded
in the inventory increased by about 26.8 per cent
between 1990 and 2001, but this apparent percentage
increase is overstated because actual emissions of
fluorinated compounds are not estimated before 1995.
By gas, emissions of COz, CH4and N20 decreased by
11.3 per cent, 61.1 per cent and 81.9 per cent,
respectively, between 1990 and 2001. Emissions of
HFCs, PFCs and SFsdecreased by 22.1 per cent, 13.7
per cent and 72.9 per cent, respectively, between 1995
and 2001. The ERT encourages Japan to complete the

time series of actual emissions of HFCs, PFCs and SFs

E 53.HAD 2003 4FHEHIC

AT ERAY Mk THESREA
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ATEAAL b ERETHB,

SFe DIH#EIZfF 5 HFCs X O PFCs HEH T

BBA VR B Y IERES N TS SESFO
| GHG #HEH BT, 1990 42705 2001 41270 THY
L 26.8% B L7=78, T OBEE R BINET, F-gas
EOI%EHﬂgﬁ\19&1ﬁﬂ%w
RS
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in order to give a better picture of the trend in

emissions from this sector.

Forw
 RIEFEREE D XD ITHER L TV B,

(2, HFCs, PFCs, SFe¢ ®FEHHEDR
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Completeness
56. The ERT noted that Japan has reported actual

emissions of HFCs, PFCs and SFsfor 1995 and
subsequent years and that some source categories are
reported as “NE” or “included elsewhere” (“IE”). The

sedlE

 B6.ERT I3, A% 1995 4:LLE0 HFC, PRC,
| SFo DFEEHRAHE L, —EOPRHIRR IS
Tt INEJ 550 BB T E LTV
% (IE)) LWL TV2MICHE L, ERT I,

. HFCs. PFCs. SFs O %k B OMR % AliE7s

ERT suggests that the time series of actual emissions of :

HFCs, PFCs and SFs be extended back to 1990 on a

consistent basis if at all possible, and that soda ash

production and use, asphalt roofing, road paving with

BB LIBT 1990 4 E T#lo THAT B &
L bic, Yo HIROEEROCHEM, 7AZ 74k
EBARE, BRI, b — N B 2RI BEE

asphalt, and carbide production be separately
identified.

Transparency
57. The ERT noted that Japan has greatly improved the

transparency of its inventory compared to those
previously submitted. These improvements include the
submission of an NIR for the first time, the linking of
detailed worksheets to the CRF, and the estimation of
emissions from cement production and lime production
disaggregated from those associated with limestone and
dolomite use. Estimates for the adipic acid production
category and the production of halocarbons and SFs
category are based on measurements. The ERT

suggests that Japan provide relevant information on

 TREXTHELBRELE,

B

 BT.ERT 13, AAMA 2 b Y OFWIMEZ i I
PR L7 A Ny ) R b RIS L AT
CBELE, 29 LEKEAICHE, 9% To NIR 0
TR
MR R OVETR BUE T 4 5 BEH R O RE & 71K
EE Fo~ A ORI 5 B R E D5
BEEND, TUERMER O R S
BRI AW UA S L DT BT 5
BRI ESV TV 5, ERT IR, QAR LD
L5 ME ATV NIR 1280 TRIE D Efett 2
PO LD ICBEEL TV B OME R LB @A

KA S

HEY—ME CRF DAY v, A

what kind of measurements has been done and how the

RIS L5 ICHER LT B,

accuracy of the measurements in the NIR can be

ensured.

Recalculations and time-series consistency

58. Japan reports recalculations in the CRF tables for
inventory years 1990-2000. In 1990, the result was an
increase in the figures for total emissions of 0.2 per
cent. For the Industrial Processes sector, the
recalculations resulted in increases in the figures for
COzemissions by about 0.7 per cent and for CH4
emissions by 229.8 per cent. No information is
provided in the NIR to explain the substantial change
of CHy4, although the share of CHain the total emissions
is very small. The ERT suggests that Japan include the

WA L BRSO

58, FARIE, 1990 4E~2000 DA X2 kU D
 CRF IeB W CHEARE LT 5, 1990 4
L RRBE O 0.2% 472 FHIIT B &0 5 R L
Tpotz, TET 0v A5 CIIHEFEORE. CO:
PEH R 23589 0.7%. CHa EHI R THY 229.8% 391 L
72, RPN E ) 5 CHy OEIBIEHER IS
Eﬁ\MRKﬁcm®k@ﬁ%MKOVTﬁ%75
L 72D O WASE SN TRV, ERT I HAICH L
L RS EIT B BV % R T I B e

 HWENIRICEDD LSRRI
necessary information in order to provide transparency
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about the recalculations in the NIR.

Uncertainties

59. Japan provides a quantitative assessment of the
uncertainty in the Industrial Processes sector. The
results indicate the estimated uncertainties of 4 per cent
for non-fluorinated gases and 34 per cent for
fluorinated gases (F-gases). Source categories noted as
“NE” were not included in the uncertainty analysis.

Cross-cutting issues with the Energy sector

60. COzemissions from ammonia production are
estimated using the IPCC Guidelines and reported
under Industrial Processes. COz2and CHa4emissions
from iron and steel production, COz2and CHa4emissions
from ferroalloys production, and CHsemissions from

carbide production are reported as being included in the
L LTHRE STV S,

Energy sector under 1.A Fuel Combustion.

B. Key sources

Cement production — CO2

61. COz2from cement production accounted for 64 per
cent of total CO2emissions from the Industrial
Processes sector in 2001, equivalent to 39.6 per cent of
the total GHG emissions from the sector in that year.
Japan uses limestone consumption for cement
production as the AD. This method is not in line with
the IPCC good practice guidance, which uses clinker
production for the AD. Japan explained that there are
no clinker data in the existing national statistics.
Considering the importance of this source, the ERT

considers that the recommended IPCC good practice

 HESEMEAR ST,
NN, RHEEMETORGICE Enih o7,
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B. EEPEHJER
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. FEICET 5 TEY B ASBICHT 5 GHG
BRI 30.6%ITHM T 5, AL, AR
BB AIEBIR T — & b L CRR AR A
ERLTVD, SoFEE, BT L LT
UV e H—WERE TS TPCC Vo KT T
TAATAF L RALBEE L TR, 2RO
T ORAE. BEOEFMEHNOEY U v —IcH
CTAF— B RNED L LTS, LD

guidance method based on clinker could be simpler and

 EEMEEETAE ERT . RSN TN 52

U A—IZESLS IPCC Iy RTFF 7T 4 A9 A

more appropriate to use, and could overcome some of

éyyx@ﬁ%@ﬁmﬁﬁmﬂoﬁ%?%@\ﬁm

the shortcomings of the country-specific method such

OB, FIRA OIS, AR DA,

as the need to determine the purity of limestone, the

rate of decomposition of limestone, loss of limestone

ARAOEGKREOWEE ME LT % BAFEA DS
EOREEFRT D ENTEL L L

feedstock and water content in limestone.

HEATVD,
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Limestone and dolomite use — CO2

62. Country-specific EFs based on average calcium
oxide (CaO) content in limestone and the average CaO

and magnesium oxide (MgO) contents in dolomite have
B3, BEOA N B THAShE IPCC
L7 L MEHRRE O/

been used to substitute the IPCC default EFs used for

previous inventories. To improve the accuracy of the

inventory, the ERT suggests that weighted averages

 ARAROEr~A OB COs
621 KATICFS
GHEL FRA PICB

J b LT A (CaO) D)
DIAYL 3 [ i SR
(MgO) D FHEEA=RICHES < HAREA OJEHIFR

RS TS, £~

should be used for the calculation of EFs and that the

Sy b ORiER A ES B 70I0, BRT 1, 4

contents of MgO in limestone should be taken into

consideration as well.

Adipic acid production — N2O

63. It is good practice that Japan uses plant
measurements data for the estimates. There is only one
company producing adipic acid in Japan. An N20O
abatement unit was installed there in 1999 and its N2O
emissions have been abated since then. The EF
remained constant from 1990 to 1998 at 250 kg/t, and
then declined to 25 kg/t in 1999 and 19 kg/t in 2001,
with a spike in 2000 at 101 kg/t. During the discussions
with the ERT, Japan explained that the spike in 2000
was the result of the low utilization of the abatement
unit in 2000. The ERT suggests that such background
information about the N-O abatement be provided in

Eﬁm
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the NIR in order to improve transparency.

Production of halocarbons and SFe— HFCs and SFs

64. It is good practice that Japan uses plant
measurements data for the estimates of HFC-23
emissions from HCFC-22 production
(chlorodiflouromethane). A bottom-up approach has
been used to estimate HFC-23 emissions, based on the
direct measurement results for all the five plants in
Japan. The generation factors and EFs Japan reports are

Parties for comparative purposes. The ERT suggests

that Japan provide relevant information on the rationale

ELTND,

SRR BT BRI AR OS5 o (L

. O /kjE—HFC L SFs

64. H AT HCFC-22 (Zuul7rFuar &)
DB
EF—HEHEALTOSE, ThIERETFETSH
. %, HFC-23 JRHBOBEIZIX, AKICHSD 5
DT T MR TOEHEN
O TERAVSNTO S, AANEET 554
B BRIREIE RE WIS R T O CTh D,
actually the implied values. This may be useful to other %, R D72
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for its choice of methodology, the determination of

generation factors and the IEFs used in the NIR.
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65. SFsfugitive emissions from production of
halocarbons and SFes are based on reference material
contained in Chemical and Bio Sub-Group documents
prepared by METI. The EFs show a declining trend. In
the discussions with the ERT, Japan explained that this
is due to the improvement of the abatement system.
The ERT suggests that the NIR could usefully include

65T R R BT R RN 5 (L
Eﬁ@ﬁ@mﬁosm@ﬁmi\ﬁﬁﬁﬁéﬂﬁm
BRI
0D, PRI BIRB BRI B D T L AR ENT
L%, AAIE ERT & O#HROHT, IS
AT LOBFICER LTS LB L, ERT 13,
 BRY AT MY BN NIR ICHMICED S

S AR O BEEEHT ST

the information about the abatement system.

Consumption of halocarbons — HFCs and PFCs

66. Both potential and actual emissions have been
estimated for most of the sub-source categories, except
actual HFC emissions from solvents and potential and
actual emissions from Other (for research, medical use
etc.), which are absent. Actual and potential HFC and
PFC (except HFC-23 and tetrafluoromethane (CFa))
emissions are aggregated for confidentiality reasons.
The ERT suggests that Japan describe in the NIR how
the QA/QC of these confidential data is addressed.

C. Non-key sources

Lime production — CO2
67. The ERT noted that Japan has developed
country-specific EFs based on a detailed survey that

covers all the lime plants in Japan. This helps increase
the accuracy of the estimates. The ERT noted that the
NIR provides a useful comparison between the
weighted average EF and the IPCC default value.

Iron and steel production — CO2

68. COzemissions from steel production are not
considered because the carbon contents of iron to steel
have been reduced. The ERT suggests that Japan
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include an estimate by using equation 3.6B in the IPCC

good practice quidance.
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Carbide production — CO2
69. COz2emissions from silicon carbide and calcium

carbide production are noted as “NE” in the CRF. The
number of these plants is small in Japan. The ERT
noted that Japan intends to estimate and report these

emissions in its future submissions.

D. Areas for further improvement

Identified by the Party
70. Japan intends to extend the application of IPCC

good practice guidance methods in estimating
emissions from lime production, iron and steel
production and F-gases.

71. Japan intends to report emissions of PFCs that are
additional GHGs, as required in paragraph 20 of the
revised UNFCCC reporting guidelines
(FCCC/CP/2002/8), and intends to compare the
emissions of these PFCs by checking the mass balance
between actual and potential emissions.

Identified by the ERT
72. The ERT noted that background information about

5.
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the estimates is provided in Excel worksheets. This

helps to achieve transparency, and the ERT suggests

EY— MORSATVLAMICEE L, ChiliE
A& B e IR,

HBEY— MERIE

that this could be further improved if the worksheets or

 NIR o, MO bR SE S, (UE, PR

the NIR contained information about or references to

EBET 2 T S, Ol L s

where information can be found on the methodologies,

 BONENICOVTOBREGDD L L BT, A

assumptions, EFs and AD used, as well as on the

rationale for the selection of methods as set out in the

L B VHE A KT REN TN K
A VRO R SN, S b I W

THDHEREL NS,

UNFCCC reporting guidelines. The information should

cover the entire time series and any recalculations or

other changes to previously submitted inventories.

73. The ERT suggests for the sake of the completeness

{73 ERT 13 A L~y b U OERME A R 2 12

of the inventory that it is preferable to follow the tier 1

S BRI A B LA TR < TPCC H A K
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IPCC Guidelines and the IPCC good practice guidance

LS4 IPCC Y R T I T 4 AHA K Y AD

methods rather than not to estimate the emissions.

| Tier 1 (CfEo CHET B HIEE LV ERELT

: 0B,
74. The ERT suggests that Japan include in the NIR 7T4.ERT |3 HAICK L T pkx RBE T ikE v
information about different possible QA/QC activities BEH A EE @ttix\ 77 P LU T =X O
that it may choose to use, such as comparison of EE. EENEICLATF = v 7, EHEBEEEORK

emissions estimates using different approaches, review

. %Eggﬁﬁg LEDOMEEE VW T BEA 7R

of plant-level data, checking of direct emission

measurements, verification of emissions estimates and

| QAIQC IEBNIC BT B 1A NIR I8 5~& T

independent expert review.

IV. AGRICULTURE

A. Sector overview

75. In the year 2001, the Agriculture sector accounted
for 33,848 Gg CO:zequivalent or approximately 2.6 per
cent of total national GHG emissions in Japan, having
fallen some 13.2 per cent since 1990. CH4 contributed
40.4 per cent of the total emissions from the sector and
N20 the remaining 59.6 per cent. Manure management,
agricultural soils, enteric fermentation and rice
cultivation were the major source categories,
contributing 37.5, 24.0, 19.8 and 17.5 per cent,
respectively, to the total emissions for the sector. Field
burning of crop residues was a minor contributor.
Between 1990 and 2001, GHG emissions from manure
management and enteric fermentation decreased by
12.3 and 7.4 per cent, respectively, because of a
decrease in livestock population. Emissions from
agricultural soils and rice cultivation declined by 16.5
per cent each over the same period because of a fall in
the area of agricultural land. Emissions from field
burning of agricultural residues have declined by 8.4
per cent since 1990. The key source analysis conducted
by Japan identified rice cultivation and indirect N.O
emissions from agricultural soils as key sources,
whereas the secretariat’s more aggregated analysis
found N20 from manure management and animal
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production instead. The ERT recommends the use of a
more aggregated level of sub-sources, as proposed by

table 7-1 of the IPCC good practice guidance, because
of the general correlation of estimation methods.

Completeness
76. The CRF includes estimates of all gases and

sources of emissions from the Agriculture sector
recommended by the IPCC Guidelines, with the
exception of NOxemissions from field burning of
agricultural residues and N20O from manure
management of sheep, goats and horses. Japan may
wish to include these emissions for the period
1990-2001 in its next submission. COzemissions from
agricultural soils (which Parties have the flexibility
under the CRF to report under either 4.D or 5.D) are
reported as “NE”. Japan has completed all the relevant
tables for the Agriculture sector for the period
1990-2001 (4.A, 4.B(a), 4.B(b), 4.C, 4.D and 4.F). The
category prescribed burning of savannas is reported as
“not occurring” (“NO”) because there are no savannas
in Japan. The CRF tables are filled in completely. The
ERT regards the information in the NIR as functionally
complete.

Transparency
77. The Agriculture sector of the NIR provides detailed

information on methodology, AD, EFs and references
for all source categories, and the CRF presents
information in the documentation boxes. AD were
collected from surveys conducted by the Ministry of
Agriculture, Forestry and Fisheries, and from statistical
summaries collated by the Food and Agriculture
Organization of the United Nations (FAO) for
populations of sheep, goats and horses. The ERT noted

SEAWDLZ EEHERE L T D,

gl
. 76.CRF T, B4 CEEMOBRRW 2 HE< = L1C
FED NOX BRI OVE, I3, BOFEHESHO
KT
RSN TV B RESTICE
PR
M 2001 4R E TEREIC LEREETT o TL
L AVHEHIR OB E A KE ORI DI L B
ZTCW5, BEHHO E 50 COLHEH (RifIE
 IZCRFOH1T4D b L< 135D OWFRICHE L
THEW)

IZPE S N2O 2R\, IPCC HA RFA T
BB TOH AR
DOBEEMNTEHEHINTWD, BAIL, 1990

IZ. INE|] ¢ ShTnW5b, BARIT
EAEAYEFIZ OV T, 1990 £ D 2001 4E £ TR T

 DREFERSETOS (LA, 4B0), 4.C. 4D,
§4mo
LA AR AN FAEE LA
TR (NO)J L5 LT %, CRF AT
 ASATV S, ERT 1, NIRICREA T
 DHEHE LF TH D LFHEL TV

PR FEEEPICEELS T LIz oW T,
. HEEM T

% 16

Flilc:

77.NIR O RFESEClE, B TOHEHIRX 31220
CL Kk, EERT—
 SEMESNTEY. CRF T
Fan
 BWEDLIESNTEY , F L%, BOKIC
OV TR AR R (FAO) |
SN L W IESh TV 5. ERT 13
DT B AROBHEE D R LT 5

2. PEHfRE 2EER
FCEMAT AR S
Do IEENVET — 213, BMOKER DI

W2 Lo ThmE
FAO

HI: ;6 5 &*ETﬁbf:o

that the data taken from FAQO compilations could in

principle be transferred directly between agencies
within Japan.

78. Most of country-specific EFs are based on actual

5o LRI

78 AR OPHIRROS < 5, [HH8Thats
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measurements conducted over the whole territory. The
country-specific EFs for manure management (CHsand
N20), rice cultivation, direct N2O emissions from
agricultural soils and animal production have technical
references published without peer review. The ERT
encourages the Party to provide summary information

CE S N ERICE STV, KB
L OEF (CHa & N20) | FRfE, BT HIO H50 5 0
| CHE N2O B, AR B 5 AR OB
HHREIC ST, RISk B REEE I
RSN TOBHIRB BN B 5, ERT I,

on the methodologies used for these measurements.

Country-specific categories have been defined for
cattle categories and animal waste management
systems (AWMS). To increase transparency, the ERT

EEKK%LT\:5LK%EKm“5htﬁ%%
OB R LD ISR L TV D, FONER D
§§%ghﬁ@@yx?A(MW$)KOWTﬁ\
BAREEOYERER SN TS, BIMEED
. 27-9iz, ERT i3, WEHR T2 NIR 12 HADS

suggests that the NIR that accompanies the next

submission should provide descriptions of the national

Eim:obmﬁmﬂgﬁw\ Zh b IPCC HA KT
§4y®?7¢wbkﬁﬁmﬁﬁéﬁ%%ﬁﬁéi

categories and indicate where these differ substantially

from the defaults in the IPCC Guidelines.

Recalculations and time-series consistency

79. Emissions from all sources other than field burning
of agricultural residues have been recalculated because
of revision of the AD. EFs have also been revised for
N20 from manure management and from agricultural
soils. The recalculations have been made for the whole
time series and do not have a significant impact on the
trend. Although these are not large emission sources, in
previous submissions the figures for populations of
sheep, goats and horses differed from the FAO data.
According to the 2003 submission, the data used to
estimate emissions from these animals are consistent
with data published by FAO and the accuracy of the
inventory has improved. Again, this suggests the need
for better internal coordination, since the FAO data will
presumably have originated in Japan. The AD on area
of rice fields and number of grazing animals have also
been revised. Japan is encouraged to provide relevant

L OICEREL TS,
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information on the reasons for these revisions in the
NIR, cross-referenced to CRF table 8.

Uncertainties

80. The uncertainty of agricultural emissions is
estimated to be 18 per cent in 2001. The uncertainty of
direct N20 emissions from agricultural soils is lower

L5 A NIR RO E B LT 5 CRF 0% 8
IR B L O HER ST D,
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than the default value (130 per cent as compared with
500 per cent) because Japan has undertaken actual
measurements. However, it is unclear from the NIR if

S TVBZENBT 7 A MEL Y IRME L 7o
LTS (500%I%f L, 180%), LinLiedin, %
PR S 1R DD, R BEBERONE VD

the duration of the experiment was one year or several

AUCOV T, NIR b iEo® 0 L ambian,

years. The low uncertainty of the EF could be

associated with the short duration of the experiment.

SRR AN T 01T, HEHUR IO R S AV

This issue is also discussed below under non-key

sources, direct emissions from agricultural soils — N20.

< BoTOAAREMEN S S, [ LRSI, L
HEHR T b B S M O 15D B 0 BRI HE Y —

B. Key sources

Rice cultivation — CH4

81. The assumption is made that the proportions of
intermittently and continuously flooded fields in the
total paddy area of the country are 98 per cent and 2
per cent, respectively, although the reference source is
not clear. In response to a question from the ERT,
Japan explained that the data of the International Rice
Research Institute were used in calculating rice field
area. The Party is encouraged to report the references

| N20 IOV T b HaR ST,

B. TP

| fifE— CH,

| SLAKRIEAHRIC AT 2 FAHEROKE (7 L)
L EERIKE OB LT 98%, 2% Th 5
L LUES TV AR, ZOBMIRIEE S Sh
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ESES T
Institute) 7 —# & A\ CRAERRA 5E L=
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Egﬁéﬁﬁbﬁﬁ%\47NV%UTﬁméﬂf

( International Rice Research

HAUE, NIR EHEL— hEOMHA

used in the inventory clearly, making use of

cross-references between the NIR and the worksheets.

DB BV A IR ST 5 & D ICHER S T

82. The documentation box of CRF table 4.C provides
information on the country-specific methodology used
and its results. The difference between practices used
for intermittently flooded fields in Japan and these
identified in the IPCC Guidelines is clearly explained
in the NIR. This is useful.

Indirect N2O emissions — N2O

83. The use of country-specific EFs is reported in the

default EFs are applied in the calculations. Japan is
undertaking a review of the use of default EFs and
plans to complete this in time for its next submission.
The ERT encourages this work. Nitrogen (N) excretion
of animals was determined on the basis of default
methodology, but for cattle, swine and poultry
country-specific data are available and were actually

05,

82.CRF D% 4.C OICEMIIT, HAEAOHEE
 HEEZ ORI AR R SR TS,
R ORI RHEBER IV BT B FE ik
{ IPCC A KT A4 RSN TV D HEHEDE
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used in the category manure management. The ERT

encourages the inventory team to use country-specific

data on N excretion in future submissions.

C. Non-key sources

Manure management — N2O

84. The major AWMSs in use in Japan are deposition,
composting and pit storage. Further information on
these systems would be useful. The relevant EFs seem
to be high given the values used by other Parties. The
ERT believes that it would be useful to provide a

scientific discussion of the values used. The values for

N excretion from cattle, swine and poultry are lower by
a factor of 50-100 than those reported by other Parties
and the default values. The comments of Japan in
response to the previous 2003 review activities suggest
that the description of N excretion is incorrect in the
CRF and should be revised. Emissions, however, are
reported correctly. The N excretion rate of poultry

reported in the background calculation table and used

EHEOT—HBAFARTHY | KRG
L OYOERIIBN TN BA TS, ERT 31
ANV R U F— AR LT, ABORETIE N Hi

ORICHIT A BABEDOT — 2 AT 5 LD I

IR LTV,

C. FHETZHEHIR
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BLAATRNBA TS ERFE A RMH
| A7 (AWMSs) 13, HERGERE, MHIERE, HiE
ThB, TNHOYAT MBIT 5 HER D S
R THS S, MEOEN»ERT, B
 DHEHUREOMIER XV B2 bhd, ERTIE,

HV bR EIC BT BB R &R LA
WTHLILEXTVD, B K FENPLO N
B R, EICEVTEE Sh TS ST
L7 oL M & HNT 50-100 S 725 TV B,
2003 EHEDMMBMAHT B HAD 2 AL FT
 E5 & CRF 2B 5 N Ht >Rk - T
B EETRETHD EREL TS,
BRI RIEIE L < B STV B,
L — BV THE SR, BECHLEATVS

HELRDIEE

for calculations is higher by a factor of 2 than those
calculated by the ERT on the base of tables 6-6 and 6-7

 ZBO N oL, NIR 0K 66 R UE 6712
| HESWTERT BHE LML Y b 2flfi< Ao T

of the NIR, and the evidence for this should be

reviewed. The data on age structure of livestock
population were not used in the calculations of faeces
and urine excreted. The ERT encourages Japan to

consider the possibility of including these data in the

BY. ZOFHUEOWTHRIET R E Th 5, K&
 DERIRICET 57— 2, S RHEE I
AR B TRY, ERT 1 BAICH L
T 29 LT A EBEICIRY AR D ATREMEIC
OWTHET S L I HEET B, NIR T, S&IC

estimates. The NIR is unclear on whether the poultry

BENDOERINBL T HA T DB ) hr

category includes only hens and broilers and the ERT

L5 EA A D 2 < Vi, BRT ., WE NIR I

suggests that the treatment of other categories of
poultry be clarified in the next NIR. The ERT
encourages this work.

Enteric fermentation — CH4

85. The volume of dry matter feed intake is based on
the data of Japan Feed Standards compiled by the Japan
Livestock Industry Association. Since there may be

some variation with respect to the standard, the ERT

BV CHBOBRY B AR 5 &) IR
%o BRT I OfEEEHENES 5,

L PR — CH,

| SHABIRIL, REESNE Ll (AR
 EHEME) OF — HZHSNTN D, BRI LT
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encourages the Party to consider the possibility of

updating these volumes annually using actual

measurements or survey data. The ERT noted that

calves less than six months old have been excluded
from the estimates, and emissions from enteric
fermentation could be therefore underestimated to

some extent. The ERT recommends that Japan

investigate the feeding of calves less than six months

old and any associated emissions, and provide the

reference in the NIR. Although country-specific values
are indicated in the CRF and the NIR, the IPCC default
EF is used for horses. The default EFs indicated in CRF

BAEGEIHT S ROV THRET 5 K 5 i
4EY B, BRT I3, 6 4 AKIGOFENGED 55
ASRTO B, LB NTEED D OB
 BAREBMNIEESh TV A LRV A
 ®E L7, ERT ZAAICK LT, 6 4 A RO T
EOBATE L NI B 5 B O C
- L 2R NIRICEET 2 £ 9 #4535, CRF
RUNIR (i, BT HARA DT Sh
TWBICLED P IPCC T 7 44 MEZRN G
Nn<Tns, - T, CRF ® summary 3s2 I[Z/R S
NTWAEF 7 4L h OPEHEEIE. (CS.D) & &

summary 3s2 should therefore be replaced by (CS,D).

Direct emissions from agricultural soils — N2O

86. Actual measurements have been carried out to
calculate direct N2O emissions from soils, although it is
unclear from the NIR whether isotope methods were
used. Following discussion, the ERT believes that this
was not in fact the case, and the measurements
therefore probably also include enhanced background
N20 emissions from soils, implying a slight
overestimation of direct emissions from synthetic and
organic fertilizers. The ERT recommends that Japan

BABRARTRIER DAL,

SO 18D B ORTHEEH — NaO

ggai@#e@E%bM)%m%%%ﬁfét@m
LR EM SN, NIR T, 74 Y b—71k
MBI SR E 5 DN TR ST
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revise the EFs for direct N2O emissions from soils and

| HEH R B I DV T ORI 4k % R it

consider how to make the best use of the actual

measurements of total direct N2O emissions. Then, to

the extent that the sub-source of enhanced background
N20 emissions from agricultural soils (additional to the
IPCC methodology) is included in the calculation, the
relevant sub-sources should be reported as “IE”.
However, if this method is to be applied, the ERT

recommends, subject to availability of resources, that

Japan update its measurements of N2O emissions from

soils annually, otherwise the uncertainty will increase.

Alternatively country-specific EFs for the relevant
sub-sources could be made using the N isotope
technique, also subject to availability of resources.
Emissions from crop residues and cultivation of

histosols are not reported because the default values are
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not applicable to the particular circumstances of Japan,
and the ERT encourages the Party to provide

justification, referenced in the NIR, as to why the

default EFs for these subsources are inapplicable.

Animal production — N2O, CH4
87. The NIR is unclear as to which categories of

grazing animals occur and whether a common EF is
acceptable for them. Comments from Japan suggest
that the grazing animals are cattle, and EFs have been
developed for cattle only. The ERT recommends that

Japan examine this point closely and provide the

relevant information on the population of grazing

animals in its next NIR. Only N20O emissions are
reported in the CRF. AD and the IEF are reported as
“NE”. The ERT recommends that the Party provide AD

and country-specific EFs in the documentation box of

CREF table 4.D in its next submission.

Agricultural residues burned — N2O, CH4, CO

88. Data on biomass of rice residues burned were used
directly for the estimation of residues from other
cereals burned without calculating the proportions of
different residues burned. The ERT recommends that
this methodology be revised, especially if the quantity
of other crop residues produced and burned on the field
is large. The ERT suggests that the GHG emissions

from this source be recalculated for the whole time

series.

D. Areas for further improvement

Identified by the Party

89. The differences between national statistical data
should be assessed. Some sub-sources reported as
“NE” do occur (N20 emissions from direct soil
emissions — crop residue, cultivation of histosols). The
inconsistency between the N excretion ratios for
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manure management and indirect emissions should be
addressed in future.

Identified by the ERT
90. The ERT encourages the further work being done

FREThE,

ERTiC ko CHE SN 505
90.ERT i3, AAZSEE L RBEICKF 54 v

by the inventory team on issues identified by the Party.

N F LD E SRR E R T S, Fi.

It also recommends that Japan improve its national

statistical reporting in the sector, in particular the data

ERT [ AAICH L, HEAHC 350 5 B
DM, IR, R, SOREREICET ST

on populations of sheep, goats and horses, statistics on

=4 BRSO D ERICT B fE RS

grazing animals and dry matter intake by ruminant

animals. Revision of the methodologies used for

estimating direct and indirect N2O emissions from

agricultural soils and crop residues burned on fields is

MO ESRET D L RET S, L LK
BRI BT, B0 5 D OEBER O
B NoO BEHI B SO CEMEY DR A BE< =
LTS BB E O RE L AR ET 5, H

recommended, if resources allow. The Party is

encouraged to recalculate emissions from these

category sources for the whole time series by the next

KB KEORME TS, 23 LIRS
- B D PR AR TORFRINC OV THEHES S
D RO SN TV S, BRI NoO HEH &z

submission. Japan may wish to develop

country-specific EFs for indirect N2O emissions.

V. LAND-USE CHANGE AND FORESTRY

A. Sector overview

91. Japan reports a 15.2 per cent increase in removals

per cent of emissions in that year and 8.1 per cent of
base year (1990) emissions, so the sector is significant.
However, emissions and removals for the LUCF sector
have not been estimated since 1996 so it is not possible
to assess their contribution or trend over the whole

period.

Completeness
92. The CRF includes few estimates of sources and

sinks of COz, and no estimates of CH4 or N20, from the
LUCF sector since 1996, largely because of the lack of
AD. Table 5.A (Changes in Forest and Other Woody
Biomass Stocks) contains estimates of removals by
‘parks and green space conservation zones’ but not by

VT AREA OHEIMEEE (ERT 570 8 Lize
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the major forest categories. No estimates of emissions
are reported in table 5.A. Tables 5.B (Forest and
Grassland Conversion), 5.C (Abandonment of
Managed Land) and 5.D (CO2z Emissions and Removals

from Soils) contain only notation keys.

93. Japan acknowledges that the LUCF sector
inventory in CRF table 7 is only partially complete.
The ERT noted that reporting on LUCF is a
requirement under the relevant COP decisions and

recommends that the CRF be completed using the
IPCC Guidelines. The ERT recognized that the good
practice guidance for LULUCEF is under development

by IPCC but noted that it is not necessary to wait for its

were used by Japan in preparing the time series up to
1995. Application of the IPCC good practice guidance
would probably be facilitated by keeping the time
series up to date.

Transparency
94. The sectoral background tables themselves provide

limited transparency but this is improved by the data
and information supplied in the worksheets. The NIR
focuses on emissions and removals for 1990-1995
(fiscal years) for categories 5.A and 5.B; no data or
methodologies are provided for 5.C or 5.D.

95. The ERT recommends that Japan provide further

information in the NIR to explain the assumptions

underlying and the rationale for its choices of data,

methods and other inventory parameters, and improve
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its cross-referencing to external sources.

Recalculations and time-series consistency

96. No recalculations are reported for LUCF, although
a forest category has been renamed. The time series is
consistent over the period 1990-1995, but the absence
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of data means that consistency from 1990 to 2001 has
not been assessed. The ERT recommends that these

issues be revisited when the inventory is completed.

Uncertainties
97. These have not been assessed because of lack of
data.

Verification and quality assurance/quality control
approaches

98. These have not been assessed because of lack of
data.

B. Sink and source cateqgories

Changes in forest and other woody biomass stocks
99. Methodologies are based on the IPCC Guidelines,
with a combination of country-specific and default EFs.

Japan explained that the tentative EF values included in
the worksheets for 1996-2001 would be reassessed.

100. AD are lacking for 1996-2001. It is recommended

that the available data be assessed and estimates

determined using the approach set out under the

paragraph on Completeness above.

101. Grasslands are reported as “NO”, but estimates in

Japan’s Third National Communication include almost
1 per cent of the country as natural grassland or grazing
land. Japan agreed with the ERT’s recommendation

that this item be reviewed and their extent and status

WHI, T OKRANE 1990 4E72 5 2001 D —
BN S A2nWZ 2 BT 5, ERT 1, 1
LN R UNER LB, ChE DA
RO L EHRT 5.

R

9T T — A RROT 0, RHEFEMIEFENE ST

U,

Wl & S BRE BP0 H

BF—FRREOED, QAQC IFEHES TR
0,

B. IR X 5 B OPEHRIX 5y

BB O DIMATL A~ AEREOSA
E99ﬁ%%mﬂw0ﬁ4F§4VK%6wfﬁ@\
BAEAOHHFEEL T 7 44 b OHEH
HAADSRTVS, HAIL, 1996 4206 2001
EORE Y — MR T B ROBEHIRE &
RIS 5 LB LTV B,

100. 1996 4715 2001 FEOIFB BT — & 7340 L
TV, AFARERT 8 Tl L,
E@F%éﬁj@ﬂﬁmﬁéhfwéﬁ%%%mf
IS MRS ND.

BEA LD

101 HEHIE TNOJ & @ STV AR, 43
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(source/sink) be determined.

102. The average annual growth rate for the Temperate

Other category of table 5.A should be reported as the

Eﬁgamowfﬁﬁb\ﬁﬁ&%%(%ﬁ%/w
IR ZRETRE TH D L H ERT ORI

L BL,

102. & 5.A @ [Temperate Other| 21T DM
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average rather than the sum of the constituent

subcategories. Japan acknowledged that this should be

EHTIRARL . ENLOTHME LTRETRE T
BB, AAE, ZACOVWTEETRETho L

143



revised.

103. The ERT recommends that forest categories and

definitions be clarified before identifying appropriate

E%@&f{b\éo

103, ERT i, i)/ S8 7 — 2 R 07 i 2 45 E
LT BRI B K R OEFEE BIREIC S & T

AD and methodologies. Categories should be defined

D ERET D, KYBEFEMICHE - CER

according to national circumstances and applied

consistently.
104. The growth rate reported in table 5.A for Others

(Bamboo etc.) is reported as “0.00”. The worksheets
indicate that this category includes bamboo and “forest
where no tree grows”. The latter category was
explained as meaning temporarily unstocked, that is,
recently harvested, areas, and may have a zero growth

rate until replanted but should be included in the

managed forest area if it is part of the normal rotation.

h. —ELCGEHSNS X ThA,

104, £ 5.A D [Z DM (AR | 1251 5 Rt
0,007 BB SR TG, FEY— ML, ZOK
YR E THESIAML) AT T L AR LTS,
E@gg§o>E§§}a:«>u\7:ti\A—H#E@a:i%ﬁéééféﬁiiﬁb\\
OF D AR EZ I O R A B L TH
0. ERESNDF CEHMERSEaNE LA
Ewﬁ\ﬁﬁwﬁﬁ®#%f%éﬁ%ﬁ:ﬂ%%ﬁ
 BHICED 5 X THHIPCCHA RIA VI

Bamboo is not included as a forest ecosystem in the
IPCC Guidelines, but could be treated as such provided
the data are available to estimate gains and losses. It is
recommended that bamboo be reported separately if
this course is taken, since the characteristics are likely

to differ from those of other forest types.

105. Harvested wood should be reported in table 5.A

and included as emissions from temperate forests in
table 5.

Forest and grassland conversion

106. Grassland conversion is reported as “NO”. The
ERT noted that the 2000 centralized review regarded

this as unlikely. Japan agreed that it may occur and will

B PAREARERERICE TRV, R
 ROMERBREHET 5007 — 4 BAFAHET
 BIUE, BHERERE LTHRO 2L M TES, =
O L AR BT, MR ORI o 24
AT LR DD, IRERRRET S LA
RIS,

105, (REABHES 5ALCHET S L L bIC, %5
| DRSS OYPHICED 5 X TH B,

BB TR
;w&ﬁ%%%®i%ﬂ%%@ﬁfNQkafﬁ
SR TWwS, ERT I,

2000 4 E A
(Centralized Review) IZBWT, Zhd&kb L

investigate.

Abandonment of managed land

107. Emissions and removals have not been estimated
for the years 1996-2001. Japan notes in the CRF that
these activities occur, but data are lacking. It is
recommended that these data be provided.

Ew&waﬁmowT%%Lto
- O LRI EES B0 b L,
ZLICRE LT,

HA S, ARbRAIH
AT D

- L HE RO B

107, 1996 47> 2001 4 % T HeH L ORI
B TRV, BAIE CRF OFC, 1Hi
BEOREIIAAET B, T — & BKM LTS
CEELE. 2O LET— AR SRD C L i
E
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CO:zemissions and removals from soils

108. Emissions and removals have not been estimated
for the years 1996-2001. Japan noted in the CRF that
these activities occur, but data are lacking. It is
recommended that these data be provided.

C. Areas for further improvement

Identified by the Party
109. Japan noted that emissions and removals will be

reported using the IPCC good practice guidance for
LULUCEF along with new AD (land areas) to provide a
complete inventory. EFs for 1996-2001 will also be
reviewed. The methodological framework is expected
to be in place by 2006 but a complete inventory is
unlikely to be possible before 2007.

Identified by the ERT
110. Until new guidance is available and can be

applied, the ERT recommends that Japan provide a

complete inventory in accordance with the IPCC
Guidelines for the period 1996-2001, as required by

B X B LR OB R O

108, 1996 47~ & 2001 4F % OBk B OWRIL L
HEFUESNTUORY, AAHE CRF 0T, HEIC
LB BB R OPIM R ORI EET 5 2, T
AR TS AICEE L, 25 LT —

IRREND L DRSNS,

C. ABRUENLEENLFIH

| BARIT o T S e

109, FAM, SERARA A R U ZRTIDIC,
ELuumFﬁﬁ@HwCﬁykfi&%4Xﬁ4ﬁ
LR EHAEBRET — 4 (LHER) 2T
PR R O R BT TETH B AICHE
L L7z, 1996 4275 2001 4EOHEHRE S HAES 1
§5$Ef%50ﬁ&%®ﬂﬁﬁ@2%6$ifﬂﬂ
EENDZ LIS DN, FERARA LN b
V132007 E TITSERT B RIARIEAR L,

ERTIc & o Tl S /-0
- 110. ERT 13 HAICH LT B LW A F o ABA
PO AL D ET, A Sy b Y WS

AR EERENTND &S BRI

LTy (ERGE) ZRE L. 1996 406 2001

the UNFCCC reporting quidelines, having determined

IEICDWN T IPCC A R I A L CfE o o5t A

appropriate AD (area estimates). If country-specific

factors are unavailable, IPCC default values can be
applied.

111. Several of the notation keys used in table 5 are

inconsistent with the background tables. The total

reported in table 5 is not the sum of the values provided

RV Y EFT RS IR LTV 5, HARY
- OPHHREAS N TR VA, IPCC 77 4L b
BN TEETH D,

1L £ 5 THVBR TS Sh DR E
LAY IIYY RF T FIEL TS,
5BV THESA TS AFHE, [ LRIOR

in the same table. It is recommended that data and

values be carefully transcribed to ensure consistency

 ENTVOEOAETHARY, RONIE UL
ROBO —EMEafErh B, F— 5 fiik Ik

within and between tables.

VI. WASTE

A. Sector overview

VR D Z L IR A NG,

VL. BEZEW)
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112. Although total emissions from the Waste sector
comprised only about 2.6 per cent of Japan’s total
GHG emissions in 2001 (excluding LUCF), the rate of

growth is quite significant: emissions have increased by
1EH935%) ML TV A, SAUE, AERMHIED
L 2.8%\CHIY T 5, U EHRT 5 300 T
Xy (EMBEREM DM EIT 31T B sy,
HL BERMOBER) 0O 5. BEIMOBEHSH
IR B HE LTS (1990 4RO 18,535Gg CO2 7>
| 5 2001 412 1% 26,859 Gg CO2 £ THIMLTZ).
BB O LI B B 0555 0 CHa HEH R
HERSIIICIEIE—E L TH D, 1990 45 2001
FEDRIC DTN 192.6Gg > 5K 183.5Gg 12 18ib
LT,

about 8,662 Gg CO:zequivalent (or about 35 per cent)
compared to 1990 levels. This corresponds to an annual
growth rate of approximately 2.8 per cent. Of the three
subcategories that make up this sector (solid waste
disposal, waste-water handling and waste incineration),
waste incineration contributed the most to the increase
(it increased from 18,535 Gg COzequivalent in 1990 to
26,859 in 2001). CH4emissions from solid waste
disposal have remained fairly constant over time,
decreasing slightly from 192.6 Gg to about 183.5 Gg
between 1990 and 2001.

113. Extensive research on waste has been done in
Japan and this supports the country-specific estimation
methodologies and EFs found in the inventory for this
sector. A first-order decay (FOD) method has been
employed to calculate the time-dependent release of
GHGs from solid waste. Emissions associated with
incineration are estimated on the basis of local studies

and using local factors.

Completeness
114. The inventory is complete except for N2O from

industrial waste-water handling. The waste incineration
subsector is complete for all gases, including GHG
precursors. Precursors have not been estimated for the
other two subsectors.

115. Japan is encouraged to fill out the CRF sectoral

background tables. These tables enable the validation

of emissions estimates and make it easier to compare
AD, EFs and IEFs across the Parties.

Transparency

112. 2001 FIZHBT D BEFED BN O ORPETH &
IXHAD GHG ##EH & (LUCF F=<) DF 2.6%
I E220AS, BRI TREW - PR

1990 4 LT T, £ 8,662Gg CO2 (B L <

BEZK DAL

113, AARCIIBEEMIC BT 2 KB P
Egn\:nugme%@%%@4VNybUK
BB AARER ORISR OB R (R &
N, EIEEIEM D ORI GHG HEHO
BB,
DO AUB VT, BEENCAE S BRI BB B 1
 BEBRRICHESE, RETAREE MO CHES D
L TWa,

— WL (FOD : first-order decay)

p

114 2 R U TR O N2O E B
 TERLTV B, BEMOBENIC LTS, GHG
BT £ AT AT O H A DRERER LT
géommgo@rmgﬁmomfm\%%%gﬁ
RUE STV,

115 BAIZ, CRE OHMRL Sy 2 75 5y FF —
IAEEDDEIRBENTNS, T 9 LRI
& T BRI RGUE O RS HERER A FTREI 22 1
A EBCOmBET — 2, PR, BT ok
HUREOD S BE B I 72 D,

B
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116. The submission of the NIR has addressed most of
the concerns raised in previous reviews.
Documentation on the methods and data used for the
calculations in the Waste sector are amply provided by
the NIR.

117. Entries in the CRF are ultimately traceable to local :

inventory worksheets. For example, the application of
the FOD method (e.g., the Sheldon Arleta model) is
demonstrated clearly in the worksheets that were
provided. It is suggested that certain important

information, which can be inferred from these local

worksheets, be included and described in future

submissions of the NIR. The current NIR merely points

to these local worksheets and makes reference to local
research papers. A brief description in the NIR of the
processes involved and of the technical bases of
Japan’s GHG estimation algorithms will facilitate
understanding of its use of non-default methodologies
and factors. In addition, the NIR could include
information such as that requested in the CRF sectoral
background tables, for example, on waste composition

and per capita waste generation rate.

Recalculations and time-series consistency

118. Recalculations have been done for the years
1990-2000. As a result, estimated base year emissions
in this sector decreased by 4.5 per cent. These changes
are due to an increase of 10 per cent for COz, a
decrease of 30.8 per cent for CH4emissions, and a
minimal change in N20 emissions for the base year.
The latest year of recalculation (2000) showed an
overall decrease of 4.7 per cent, which when
disaggregated is due to an increase in COzemissions of
2.9 per cent, and decreases in CHsand N20O emissions
of 21.1 per cent and 3.1 per cent, respectively. Japan
explained that CH4emissions associated with solid
waste disposal were changed because estimates of the
amount of municipal solid waste (MSW) disposed to
landfills had been revised; changes in CHzand N20O

116, NIR i1, 2003 45 O YIMER T3
T ONEREDIEL A LIOVTHIE LTS,
RN OEEIC A bR ERT — 210
B NIR B0 TRANCR SR TS,

117, CRF ~ A 84T — 4 5 fefiie o v
U RUOREY— MY EL D ERTED, B
%1%, FOD % (# : Sheldon Arleta &7 /L) i
N, REESNEEEY — R OB TSR SR
Efwtozﬁbk%EV~bﬂ%%wéhé%E
L OEFHEHICOVTL, AEEIHENS NIR O
CEDTHRATAEThHD LRESN TS, B
TEO NIR I KIS ) LSy — P EHE LA L,
MR CEA~DBIE R LTSI E 2,
 NIR O CRIET 57 a2 HAD GHG it
 FEOBH RISV TRIRICHIT 5 2 &1
BT F 7oA FTHARVEES B OO
T M E R BT B 1A D, MAT,
NIR (Zi%, CRF MBIy 7 750 v RTF—T v
BV TERS N LD A2, B2
LR AT O DB AR L o - A
E@@é:kﬁ?%éﬁ%io

 FIAHE L RO Fit

118, 1990 47 2000 41223 C AT I
LTS, TORE, UENTCEVTHES LS
MR BT 4.5%M LT, T 5 LIAELI,
JLYEARIT CO2 HRHIR 10%H100, CH, HEH s
30.8% DA, NoO PRHRAM BN AL L2 &
IR LTV 5, A (2000 45) DFFFHE T,
L ARE LT 4T%W LTEY . SRESHT S
| L COp HEH A 2.9% AN, CH. Bk RS 21.1%.
N2 BEHIES 3.1%ZREhMA L TG 2 L
CRET %, AL, EREEDOE BT 50
TS CHaHR RO ZSEA, ST ~AL5 Sh
- ENBROETZEESEY (MSW) RO R EEOUET
LB LBBILTVD, Ein, FEROMIEICHE S
| CHL B0 N2O B H L0 25k 3 B RS D AT 1
ALT#Y ., COs. CHa, N2O OFHENIE MSW
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emissions from waste-water handling were due to
revision of EFs; and COz, CHsand N20 estimates were
recalculated because estimates of the amount of MSW
incinerated had been revised.

Uncertainties

119. Japan has quantified uncertainty in this sector
using the tier 1 approach of the IPCC good practice
guidance. Appendices 3 and 4 of the NIR detail these
calculations. According to the NIR, uncertainty in this
sector is 32 per cent, and the Waste sector is ranked
second to Energy in terms of contribution to the overall
uncertainty of the inventory (NIR table 1-2, page 1.6).
Within the Waste sector, the top two categories that
contribute significantly to the uncertainty are
incineration of municipal and industrial solid waste
(CO2) (NIR table 11 in appendix 4, page appendix 4.7).
These two are also found to contribute greatly to the
total uncertainty (NIR table 1-3). It is therefore
recommended that the ambiguities in these two

important sectors be addressed in order to reduce the

B RO FE A AT ST e IS ERE S
L LLTD,

 EeE

L 119. AARRYUHSTORREEMES IPCC 7y R
57774zﬁ45/x@ﬂw1%%wfﬁi
E«Cb\é NIR O3l 3 KU 4 Tk, b D

L

loxiglesd

HEICOVTREEL TV, NIR ICED & 4%
B O RN 32%TH D |
OFRMEEIEA~DHE L\ KT, =R —5
 BFCKOTAE L (NIR % 1-2, Page 1.6),
rrd
EéZO@Eﬁ
 WIOBER (CO2) T % (NIR BV 4 D3 11, Page
AT TRB 2 SORME, A LRy b Y Ak
EN =
LTV A (NIRZ 1-3),
| R A YR % 2
XTI B R I

AR Y R

BEIE
BV TAHEFREICR b RESFE LT
(3. —IRBEIE D BEAN M O RE PR HE

BIZH L THRELSFLELTND Z LAV
| AR R QNI =X 2 N ORAS
I, b 2 SDOEHE
IZDOWTHR Y #Hde = & A3HE

overall uncertainty.

Verification and quality assurance/quality control

approaches
120. Extensive technical and scientific information on

emissions from waste is available in Japan and this
could usefully be part of the third-party review stage
which is referred to in the NIR. This could cover the
negative CH4 EFs that are also cited in this sector and
are discussed more fully in the Energy sector of this
review. The ERT believes that the underlying data are

 BREE L SEURAE

120, HATH
ORI R
EMR_rémrw5”*%@£®
BB, UL MW
VDA CHaHRIRHARER L TB 0 . ABED
TR XS THSCHR SN TV A, ERT 1L,
T — Y e Th B,

mang,

FLoD 7k

 BEFEM D & OYEHIZBET D Bt
:A%ﬂ*f&@\:nm
ICIEHTE
kwT%W%MT

PEHREITA 7

sound but that the EFs should be based on the actual

AR U CRET

emissions from combustion plants, rather than the

estimated difference between input and output

concentrations multiplied by flow.

B. Key sources

Waste incineration — CO2

LET T NIy h o
BEV L MEET T b e DR RIS S X

B OB

RESTRETHLHLEERD,

B. EEPEHIR

CO2
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121. Calculations in this source category have been
based mainly on country-specific information and are
largely comprehensive and complete as far as the
estimation of GHGs and GHG precursors is concerned.
This is noteworthy in view of the significance of this
subsector within the Waste sector and as a key source

in the entire inventory.

122. Since waste incineration in Japan leads to energy
production, the IPCC good practice guidance
recommends that this be classified under the Energy
sector. During the in-country review, Japan replied that
the reasons for placing this source category under
Waste are the fact that the primary purpose of
incineration is waste treatment and not power
production. The fraction of non-biogenic carbon needs

121 SRR A I
B OWMIZESNTH Y, GHGs BT GHG HiBK
 WEOHENEE SN TVBIRY LIE < AEi s
EOﬁ£T%5
TR OEBEEOBAN D, FioA VY B Y
RO ETHRIIR Y LT bR

122, BRI
ZORMNSTEY IPCC VY KT T 77 1 AHA
XU AT, YRR R TR ¥ — Sy BRI
FREThHDLMEREN TS, BRI H

ORI, ML ) A B Sy B AT T T
VD BHME, BEHIO R BB T
BB TIRARNED E LTWA, EEMEERED

B 2EEIX., FICTHAKRE

ZOZ LiE, BEWSEICZBIT S

BT %,

Bl ABEIEY OBEANLI %L X —ApE

e

to be stated clearly since CO2from non-biogenic

carbon would count towards total national emissions.

C. Non-key sources

— CHa4

123. Further refinement of the information is suggested

Solid waste disposal

50 00 BEOKHEIEEEND FD, JEEY

RFEDENE WIS T VIR H D,

EREEEObE LIz

C. FEFEZPHIF

\J %45 —CHa

123, 2 < OEFTIZO

in a number of areas. These are: municipal waste

should be differentiated from industrial waste (for

carbon content calculation); the amount of CHa4 capture

fEESh, BRI

IR AP ALY i1 Ul ib
 (REGAREEETD

A

)

—ARBEIEY) & PE PRI A X~ & ; CHa
NI~y S i MSW.

should be indicated; and the use of the dry basis for

estimating emissions should be clarified because of the

ERE AR
. 5O CHa PR fH
D CHEH R RE LTV A Z L EBREICT X TH

ZY I EE

implication for CH4emissions estimates from MSW

disposed to landfill sites.

124. The total amount of MSW disposed to landfills
and subject to incineration is not consistent with the per
capita waste generation rate of Japan because a part of
MSW undergoes intermediate processing.

Waste-water handling — CHa4

125. Clarification is needed on the distinction between

emissions associated with waste-water and with sludge

E

124 MENTHLICALSY SR MSW & BEHIS hui
| MSW OREA . AARD— AN 7= V) OFERMFEAEE
CE—ELTUAY, ZhuE, MSW o— 2
ARSI Th D,

BE/K DALEE —CHy
§m5%m®M@K&5ka%ﬁmﬁmﬁiwﬁ
L DR E IR T AN B D, FEAK K OVERAL

treatment. The use of simple averages of EFs for both

WAL TR R O & | BEAICHT
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water and sludge treatment and the application of these
collectively to waste water is only a first approximation
to estimation. The IPCC good practice guidance

indicates (page 5.18) the need for separate calculations

| ERE
EIPCC Iy RTF 07 4 AHAZ X (Page 5.18)
L BROSMES IS S T
EM%T%é_k%mLTwéoEK®%ﬁ%%%

kﬁ-,—'—»

FENZ AN 7o — U Ul & 720,

B2 2 ODEEMN

if sludge separation is practiced. National

circumstances in Japan should be clarified; the
inclusion of sludge incineration under waste
incineration suggests a degree of separation, although
exploratory calculations suggest that it may not be the

norm.

126. In the calculation of its CH4 EFs for industrial
waste water, Japan clarified that the biochemical

oxygen demand (BOD) levels used were actual rather

LY A
L AETEHIANEETEARNSD LN T
L L AERLTWD,

126, THHEKIC
DT R AV B AR LR ok

than anticipated values. Future NIR submissions should ZEEWBM

state this clearly and differentiate between the BOD

values of municipal and industrial waste water.

127. The use of the notation keys “IE” and “NE”
should be reviewed: in some instances “IE” might be

[ L2RT TR D720 BEIEM O BEANZIG IR BEA

FoTHHEOREZRLTWD

B35 CHs R OEEIZH
(BOD) L~ 3HARHME CldZ2 < EBEDETH D
L7, %O NIR#EHTIZ, 20
BIZ DWW CBIREICER U, ZETEREEK & T 3K

E@BODL%E%?N%T%éO

E 127. ERREE [IE] & INE| OffHIZOWTH
HETRETHB : HlxIE. CRF OEPIBLS Y 2 S

more appropriate, for instance, in the case of

waste-water information requested in CRF sectoral

background table 6.B. The NIR does in fact contain

descriptions and references to country-specific

methodologies and EFs that are used to estimate

waste-water emissions. This kind of information should

YL RF—T N 6B ICHOTHEAICET B
koo 2BA. (B 25 2 L3 Kb i)
kb, NIR EEBIC,
L BR TS BARAORE ) & PRSI
BT ARb L BREEA TS

BEAKIZHE D JEHHORIEIS

o Z OFEOIEHIL

be indicated in the appropriate documentation boxes in

| BCREANCBM 2179 72>, NIR ~OBHE L
o CREEMABLSy 2 /5 vy K7 —F L oiiy)

the CRF sectoral background tables, with references to IRLEMICT T NETH D,
the NIR for more detailed explanation. 5
Waste incineration — CHsand N20 BEFEY DBEH — CHa & N2O

128. CHsand N20 emissions from the incineration of

biogenic waste are indicated as “IE” in CRF table 6.C

128, /£ I O BE Y O B E I
| N2O HEH AT, CRE# 6.C 12 [TE] LFREN T

9 CHs Y

but are not clearly identified elsewhere in the CRF.

Ewéﬁ

CRF OO FE 4y TIEBHMEICE E ST

Japan explained to the ERT that the value enteredas  © 72\, H A ERT (o5t LT, FAMEIEOFERY)
AD for non-biogenic waste, about 57,254 Gg (as DIEBET —Z L LTANEN TV LHHETH LK

indicated in CRF table 6.C), is actually the total for
both biogenic and non-biogenic waste. This should be

 57,254Gg (CRF % 6.C IZ RSN TV 5) 75,

WITAEYRIE O R & I EMEEOEFEY DO

clarified by distinquishing more clearly between the

HETH D LB Ui, BRI AR

amounts of biogenic and non-biogenic waste subject to

BRI L AR B D B DR BT
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incineration.

D. Areas for further improvement

Identified by the Party
129. The NIR identified three issues for future work,

namely:

(a) Emissions due to synthetic agents in waste water;
(b) The proper placement of waste incineration within
the inventory;

(c) Emissions from incineration of synthetic fibres (as
opposed to plastic, where the treatment is already

regarded as sufficient).

Identified by the ERT
130. Japan is encouraged to address the gaps pointed

out under the paragraph on Completeness above. The

Lo THHTXETH D,

Brei

D. S%UGENLEENDFIH

AAIC o TR S P

: 129. NIR Ti.
Embtofﬁb%;

(a) BEAKICE EN DB RRBEAID & DY R OB E
) A rRv R IE

ASHBOEEL LT3 o0 EA K

% BEFEY) O BEHR DY) 72

ALEAT T

(© AMEHEF ORI B OB R 0B (I

DN TNDE T T 2F v 7 L)

ERTIC &> CHE S L7 08
- 130. HAUE BRI
COWTEHBT S L ORISR TS, U

BV R S Lz kT

overall picture of waste generation and management

L DA L U L NIR B HER S 2 BESEM R

B R OEEDE RO S BADERREE

which can be inferred from the sector inventory and the :

NIR should be better reconciled with the information

L HEHELREITH D,

provided in the national communication of Japan.

131. Since extensive research on waste has already
been conducted in Japan, it is recommended that the
results of these studies be published for better
dissemination within the international community,
although this is not a formal requirement of the
UNFCCC guidelines.
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ZSEEMS

2004 FEREMNRARA ALY NI ICEHT A ENEEORSE

JAPAN

REPORT OF THE INDIVIDUAL REVIEW OF
THE GREENHOUSE GAS INVENTORY
SUBMITTED IN THE YEAR 2004

I. OVERVIEW

A. Introduction

1. This report covers the desk review of the 2004
greenhouse gas (GHG) inventory submission of
Japan, coordinated by the United Nations Framework
Convention on Climate Change (UNFCCC)
secretariat, in accordance with decision 19/CP.8 of
the Conference of the Parties. The review took place
from 8 to 25 November 2004 and was conducted by
the following team of nominated experts from the
roster of experts: Generalists — Mr. Paul Filliger
(Switzerland) and Ms. Kristina Saarinen (Finland),
Energy — Mr. Mario Contaldi (Italy) and Mr. Hugh
Saddler (Australia), Industrial Processes —

Ms. Karin Kindbom (Sweden) and Ms. Kristine
Zommere (Latvia), Agriculture — Mr. Ayite-Lo
Ajavon

(Togo) and Ms. Hongmin Dong (China), Land-use
Change and Forestry (LUCF) — Ms. Dominique Blain

— Mr. Philip Acquah (Ghana) and

Ms. Katarina Mareckova (Slovakia). Mr. Mario
Contaldi and Ms. Hongmin Dong were the lead
reviewers of this review. The review was coordinated
by Ms. Rocio Lichte (UNFCCC secretariat).

2. In accordance with the UNFCCC “Guidelines for

the technical review of greenhouse gas inventories

from Parties included in Annex | to the Convention” a

draft version of this report was communicated to the

BX
2004 FRHBENRARA VR MY ICET B

BEHNEERSE

I M
A. lZL®DHIT

L COWEEE. FREAHEOUETE 19/CP8
it T EBSEAKEEBMASK (UNFCCC)
DEBRICLY 3 —F 1 % — b SREAKD 2004
ERZEES A (GHG) A 2y b URHONL %
EERRGE L LT B, B 20044 11 1 8 AND
25 [ % GRS, BMEA L0 SN
 DWPRT— AT L0 RSN, AR TE K
e T4 VA (A R) RO Y AT 4 —F
YRV (T 40T R), TR
VA AV HAT AR ([ FUT) ROEa— Y
KT (A2 FT YT, TET B A H D
Uy U RRAR (Rm=—F) RO YR
TR AU BN - T A T =a—
7/3( UK (h—2) KR FUOR (F
) 5 BHRAECROHE (LUCP) 5% — k3=
LTI’ (BFH) ROV YAk - T
(AL R) IS~ T 4 U T T T~
(Canada) and Mr. Richard Volz (Switzerland), Waste
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HAREBRE L ORISR T Ay M, BESH,
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Government of Japan, which provided comments that
were considered and incorporated, as appropriate, in

this final version of the report.

B. Inventory submission and other sources of

information
3. In its 2004 submission, Japan has submitted a
complete set of common reporting format (CRF)
tables for the years 1990-2002. In addition, detailed
background worksheets covering activity data (AD)
and emission factors (EFs) have been provided. The
CRF tables were initially submitted on 24 May 2004;
an updated set of CRF tables and the national
inventory report (NIR) became available in October
2004. The inventory is presently based on Japan’s
fiscal year (April to March) which may be a reason
for the delay in submission. During the 2003
in-country review this aspect was discussed
intensively and it was decided that it would be
preferable for Japan to continue reporting on a fiscal
year basis but also to continue to work on the
possibilities of converting to calendar year. The 2004
expert review team (ERT) agrees with this
conclusion, taking into account the conclusions of the
lead reviewers and the “Report of the individual
review of the greenhouse gas inventory of Japan
submitted in the year 2003” on this matter. The
decision to convert data from fiscal year to calendar
year should depend on the number of additional errors
which the change would introduce into the inventory. :
The ERT encourages Japan to reduce the delay in
submitting its NIR.

4. Where needed the ERT also used the previous
year’s submission and other information. The full
list of materials used during the review is provided in

annex 1 to this report.

C. Emission profiles and trends

3.
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5. In the year 2002, the most important GHG in Japan
was carbon dioxide (CO2), contributing 93.7 per cent
to total national GHG emissions expressed in CO2
equivalent, followed by nitrous oxide (N20) — 2.7 per
cent, methane (CH4) — 1.5 per cent,
hydrofluorocarbons (HFCs) — 1.0 per cent,
perfluorocarbons (PFCs) — 0.7 per cent, and sulphur
hexafluoride (SF6) — 0.4 per cent. The share of CO2
is high compared to those reported by other countries.
In contrast, the shares of CH4 and N20 are low.

The Energy sector accounted for 89 per cent of total
national GHG emissions, followed by Industrial
Processes (6 per cent), and Agriculture and Waste
(2.5 per cent each). Total reported GHG emissions
(C0O2, CH4, N20, HFCs, PFCs and SF6, excluding
LUCF) amounted to 1,330,793 Gg CO2 equivalent in
2002, showing an increase of 12.1 per cent since
1990, where total reported GHG emissions (CO2,

CH4, N20, excluding LUCF) amounted to 1,187,210

Gg CO2 equivalent. CO2 emissions (without LUCF)
increased from 1990 to 2002 by 11 per cent, N20O
emissions decreased by 12 per cent, and CH4
emissions decreased by 21 per cent. The sum of
emissions of the fluorinated gases (F-gases) decreased
from 1995 to 2002 by 43 per cent. Because estimates
for the LUCF sector for 1996-2002 are missing, and

no estimates of actual emissions for the F-gases are

provided for the period 1990-1994, the trends have to

be interpreted carefully (e.g., the comparison of the
2002 data from Industrial Processes with the 1990
data as given in the NIR (chapter 2.3.2) has to be

interpreted with care given that data on actual
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emissions of F-gases are missing for 1990). With this

reservation, no apparent trend inconsistencies could

be found.

D. Key sources

6. Japan has reported a key source tier 1 analysis, both
level and trend assessment, as part of its 2004

submission. The key source analyses performed by

D. YK

6. EARIL. 2004 DA LS b UERIHO B E L
T LLT R AAY RRRR LY RT R AL R
O TEEIEHIE Tier 1 D2 s L7-, BAL
155



the Party and the secretariat produced very similar
results for the level assessment and somewhat
different results for the trend assessment because
the disaggregation levels are different. Japan’s key
source analysis, which was revised in response to
comments from the 2003 in-country review, is well
adapted to the country’s special features. The ERT
recommends Japan to take steps towards introducing
a tier 2 analysis and to use the key source analysis
more intensively to structure the NIR and establish
which sources are to have priority in the improvement
of the inventory.

E. Main findings

7. The complete set of CRFs, the NIR and the very
detailed background worksheets give a
comprehensive picture of the inventory. The
inventory is mainly on a high level of development
and consistent with the Intergovernmental Panel on
Climate Change (IPCC) Good Practice Guidance and
Uncertainty Management in National Greenhouse
Gas Inventories (hereinafter referred to as the IPCC
good practice guidance) except for the adjustments
made to avoid double counting in the form of
negative emissions, for example, for Mobile
Combustion, which is a trend key source. According

to the NIR, actual measurements or estimates based

CEBRIC L o T S EEHRAT T, L
§&w7ﬁxfyﬁﬁﬁwfﬁ%®%%ﬁ%6ﬂ\ﬁ
EVVF7ﬁx%VFK%me%ﬁ%%%?5VN
;wﬁﬁaék@%$£ﬁéﬁ%ﬁ%EﬂkoH$®
EBHEHIRATIE, 2008 EORIIHREIC LD AL
M EZTYET SRR, BRI L <EE L
gfméomwm\axﬁTMQﬁﬁ%ﬁﬂﬁéﬁﬁ
I THEE AU, EEBEHIROT A X 0 s
JSHOVT NIR AER LA o b Y 2 BT 5 b
T USRS D O ED D L 5B LT
VIR

E. E2ARAR

7. % CRF, NIR KOG v 7 7/ 7 9 KR
L MTE D A Ry Y g R e T
CERTWB, A R U, RS LU
ShTHY, AOHEH BIAE, R Ly REEHE
WTHD BRSBTS O To &
R R B 72 IC A S NI A BT, TR
BB SRR (IPCC) 7 K755 4
AHAF AR OEFIRENREA AA S B YD
R~ %Y A v b GAF, [IPCC 7 v K75
T A ATAF R EIRE) LEAINTH S, NIR
(CHRIE, FRB B VIR AR TR BRI S
N RS HEIMR S L LT, HEH R
LR & RS S RIS TPCC 57 4L M

on research conducted in Japan have been used for the Ao Tng,

EFs and IPCC default values have been used for
sources from which emissions were thought to be

fairly low.

8. Japan has made several improvements since the last 8. 2003 FFORAMFAIZ L G EZ= T, AARIL,

submission in response to the recommendations of the
2003 in-country review. The improvements (listed in
chapter 10.4.1 of the NIR) cover various aspects of
the NIR and the CRF tables.

9. The ERT recommends that Japan take further steps

towards presenting a high-quality inventory.
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The main emphasis should be on completeness. The
lack of LUCF data from 1996 onwards is an issue
that should be resolved soon within the framework of
the new Land Use, Land-use Change and Forestry
(LULUCEF) reporting. Similarly, the time series for
actual emission estimates for the F-gases should be
completed for 1990-1994. The Party has identified
various other fields for improvement. The ERT
recommends that Japan set priorities for the extended
list of improvements. The development of a formal
quality assurance/quality control (QA/QC) plan
would enhance the quality of the inventory.

F. Cross-cutting topics

Completeness
10. The inventory is largely complete except for the

LUCF categories, where no estimates are

reported for the years 1996-2002. In this sector the
implementation of the planned improvements may
require several years: Japan intends to use the IPCC
Good Practice Guidance for LULUCF (hereinafter
referred to as LULUCF good practice guidance) to
provide data for LULUCF and for the different
subcategories. However, based on the results of
previous reviews, the ERT encourages the Party to
check its extrapolation methods using the latest
forestry statistics from 1995 and to give high priority,
using the IPCC good practice guidance methodology
and default values, to improving its LULUCF

inventory from its next submission.

11. Further sources which are not estimated are listed
in the NIR (chapter 1.8, annex 5) and in the

CRF (table 9). The ERT agrees that most of these
missing sources are very small but some may be of a
certain importance (e.g., fugitive emissions from
venting and flaring; and HFC emissions from
transport and industrial refrigeration). For the years

1990-1994, potential emissions of F-gases are
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reported but actual emissions are not due to lack of
data. The ERT recommends that Japan develop a plan
for including the sources and sinks that are not yet
estimated. The plan should give a rough estimate of
the importance of the missing sources in order to
allow for priorities to be set and for a timetable for

filling the gaps to be presented.

Transparency
12. The complete CRF files, and in particular the

detailed background worksheets linked with the
NIR, add greatly to the transparency of the inventory.
Notation keys are used throughout the tables. The

However, for the key sources more information on
methods and assumptions could be included in the
NIR. A transparency problem arises from the
corrections made to avoid double counting in the form
of negative emissions, which need to be better
explained. This is especially true for the corrections
made in 1.A.3 Mobile Combustion. This correction
itself becomes a trend key source, which shows the
importance of this subject. A short supplementary
paper — as proposed by the 2003 in-country review
team — or an annex to the NIR would help to clarify

this somewhat confusing subject.

13. There are some inconsistencies between the
information given by the CRF notation keys and
those used in the NIR. Though these inconsistencies
are explained in annex 5.1.2 of the NIR, the ERT
recommends the Party to make the NIR tables

consistent with the CRF in its next submission.

Recalculations and time-series consistency
14. The ERT noted that recalculations reported by the
Party of the time series 1990-2001 had been

undertaken to take into account additional sources,

revisions in AD and Japan’s General Energy
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Statistics.

The Party’s reported recalculations match those
identified by the secretariat. A description of the
rationale for these recalculations is provided in table
8(b) and in the NIR. The effect of the recalculations
on levels and trends is very small (in 1990 it is 0.01
per cent and in 2001 it is 0.22 per cent for total CO2

equivalent emissions), except in the case of the PFC

RIS Lo T SNV ERGLE. FHRAHR LT
HIE L AR 5, THOOEIEORILE BN L
gt%@%\ﬁr&kaMRmﬁﬁo%Lw#mﬁ
£ L LT PFC & SFe b L RERRE, #IL>5
E%ébvaéébﬁ\ﬁ%%ﬁVN”kayF
HCRIETBIIIERIC /NS (CO2 METAHE i3
1990 45T 0.01%. 2001 4T 0.22%).

and SF6 trends as new sources with increasing trends

have been included. The recalculations seem to be

justified.

15. There are inconsistencies in table 10-1 of the NIR,
which compares the 2003 and 2004 submissions after
the recalculations: the values given for CO2 and total
aggregate emissions (without LUCF) are different
from those reported in the CRF and other tables of the
NIR. The table should be corrected.

Uncertainties

16. A quantitative uncertainty analysis (tier 1) has
been carried out. The method, assumptions and
results are very well documented in two annexes to
the NIR. The uncertainty of total emissions has been
estimated at 2 per cent, which is low compared to the
uncertainties reported by other countries. The total
uncertainty is dominated by the uncertainty of CO2
emissions from fuel combustion, which is well
known. Some sensitivity analysis (on N20 emissions
from agricultural soils) has been carried out in
response to a recommendation of the 2003 in-country
review. The sensitivity is small as the percentage

of N20 emissions is low. Developments towards
using the tier 2 method are mentioned in the NIR. The
ERT encourages this further development of the
uncertainty analysis and recommends Japan to use it

to a greater extent to prioritize future improvements.

Verification and quality assurance/quality control
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17. The Party has not yet developed a formal QA/QC
plan. Many internal checks and a short

description of QA/QC procedures during the
inventory preparation are described in the NIR and
reviews by external experts (sectoral breakout groups)
are documented. A review by a third party is planned
but has not yet been implemented. The ERT
recommends that the numerous QA/QC procedures
presently carried out should be incorporated into a
formal QA/QC plan which is an important part of the

future improvement of the inventory.

G. Areas for further improvement

Identified by the Party

18. A detailed list of improvements suggested by the
Japanese “Committee for Greenhouse Gases
Emissions Estimation Methods” is presented in the
NIR. It covers among other things QA/QC aspects,
estimation of missing sources, use of country-specific
information instead of IPCC defaults, the checking
of EFs and improvements to the collection of AD.
The detailed list shows that the Party is fully aware
what improvements are needed. The ERT agrees with
the Party that priority-setting for realizing the
improvements is important. It could be developed in
the context of the above-mentioned plan for making

the inventory more complete.

Identified by the ERT
19. The ERT identifies the following cross-cutting

issues for improvement as most important. The
Party should:

() Report LUCF data from 1996 onwards within the
framework of the new LULUCEF reporting;

(b) Report actual HFC, PFC and SF6 emissions for
1990-1994;

(c) Create a formal QA/QC plan;

(d) Set priorities for including the missing sources and

sinks and for introducing the various
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improvements identified by the Party.

20. Recommended improvements relating to specific
source/sink categories are presented in the

relevant sector sections of this report.

Il. ENERGY

A. Sector overview

21. In 2002, the Energy sector accounted for 89.1 per
cent of Japan’s total GHG emissions. Over the

period 1990-2002 GHG emissions from the sector
increased by 12.0 per cent. Within the sector six key
sources have been identified under the level
assessment, covering about 90 per cent of total
national emissions. Under the trend assessment seven
key sources in the Energy sector were identified,
although not always the same sources as under the
level assessment. In general emissions from the sector
are estimated in accordance with the IPCC good

practice guidance.

Completeness
22. All significant emission sources are included in

the inventory, but CO2 and N20 emissions from
1.B.1 Solid Fuel Fugitive Emissions are still not
estimated (“NE” is reported), neither are CH4, CO2
and N20 emissions from category 1.B.1c Solid Fuel
Transformation. In the Transport and Bunker Fuels
categories (tables 1.A(a)s3 and 1.C, respectively)
some sources are reported at a higher level of
aggregation, with emissions of CO2 reported as
“included elsewhere” (“IE”), and corresponding
emissions of CH4 and N20O are reported as “NE” for

some fuel types.

Transparency
23. The methodology used to estimate emissions is

country-specific, and the AD, EFs and detailed

methodologies are generally well described in the
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NIR. The main source of AD is Japan’s Energy
Balance Table (from the General Energy Statistics
published by the Agency for Natural Resources and
Energy). For the Stationary Combustion category this
is supplemented by enumeration surveys of all
facilities emitting smoke and soot (Ministry of the
Environment, Research of Air Pollutant Emissions
from Stationary Sources), which collects energy use
and measured emissions data. It is noted, however,
that the last such survey was in fiscal 1999. Extensive
energy balance and other supporting data are
provided in the worksheets that underlie the CRF.

Areas for further improvements identified by ERT
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24. The 2004 synthesis and assessment (S&A) report
identified a number of minor improvements

and corrections which could be made. These concern
apparently anomalous emission estimates in earlier
years for solid fuels in Energy Industries, and various

subcategories of Manufacturing Industries and

Construction. These are discussed in detail under Key

sources below.

25. There are some further minor issues where the
response provided by the Party to the findings of

the S&A report provides a full explanation of the
query but where, in the interests of greater clarity in
future submissions, it would be advantageous to
provide more information. These include the
unusually high CO2 implied emission factors (IEFs)
for the subcategory Manufacture of Solid Fuels and
Other Energy Industries, the lack of detailed AD since
2000 for the subcategory
Agriculture/Forestry/Fisheries, and the absence of a
clear explanation in the NIR of where emissions from

flaring in oil refining are reported.

B. Reference and sectoral approaches Comparison of
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26. The gap between the estimates using the two
approaches is relatively small and is explained in
some detail in the NIR (annex 4). However, the
difference is higher in 2002 than in any previous year
(it is above 2 per cent for the first time). If this trend
continues in future inventories, some further
explanation should be provided. In the previous
review it was noted that all the values in the column
for fraction of carbon oxidized are assumed in the
2003 submission to be 1.0, whereas country-specific
or default IPCC values (page 1.29 of the Reference
Manual) could have been used. The 2004 NIR
explains that some EFs used in the reference approach
are based on direct measurement of emissions, in
which case a factor of 1.0 is correct. However, it does
not appear that this applies to all the EFs used, so this
issue remains to be addressed.

96, 20T T —F E M LI BEEO BRI,
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International bunker fuels

27. There is a large difference between the bunker AD
reported in the CRF (table 1.C) and the bunker
consumption data reported to the International Energy
Agency (IEA). Between 1995 and 1996 there is a :
very large decrease in CO2 emissions attributed to
marine bunkers. Both these matters should be
explained in the Party’s next submission. Also, in
CRF table 1.C Japan uses a classification of
petroleum fuels used in marine transport that is
different from the default classification in the table. It
is probable that these are simply different names for
what are actually the same products; it would be
helpful if this could be clarified in Japan’s next

submission.

Feedstocks and non-energy use of fuels

28. Non-default fractions are used according to table
1.A(d) for fraction of carbon stored (1.00
instead of 0.50 for lubricants, 0.86 instead of 1.00 for

RS — i
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bitumen, and various values for a number of other
fuels). No explanation for these values is provided.
While in many cases the quantities of carbon stored

may be derived from actual country-specific

measurements, this is unlikely to be so in all cases, for :

example, in the case of lubricants. The next
submission should explain the basis for the various

values used.

29. The previous review noted that in table 1.A(d) the
source category Manufacturing Industries and
Construction is used throughout as being the source
from which the feedstocks have been subtracted, and
observed that this category is too general to be very
informative, and it would be useful to provide a more
detailed description of the relevant subcategories.
This issue has not been addressed in the current

submission, so the recommendation still applies.

C. Key sources

30. Japan identifies CO2 from stationary combustion
—solid fuels, liquid fuels, and gaseous fuels, CO2
from mobile combustion — road transportation, CO2
from mobile combustion — waterborne navigation,
and CO2 from mobile combustion — aircraft as key
sources according to the level analysis. All these
except mobile combustion — aircraft are also key
sources according to the trend analysis, as is fugitive

CH4 emissions from coal mining and handling.

Stationary combustion: solid fuels — CO2

31. There are a number of emission estimates relating
to different sources which appear to be

anomalous and should be explained in the Party’s
next submissions. These are described in detail in the

following paragraphs.

32. In 1.A.1 Energy industries, the CO2 IEFs for most
years of the time series (1990-1999) have been
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identified as the lowest among reporting Parties. The
response provided by the Party to the S&A report,
indicating that this is attributable to the low EF used
for imported coal in public electricity generation,
does not explain the observation. In 1.A.1c

Manufacture of Solid Fuels and Other Energy

industries, the CO2 IEF values (88-91.3) for the years
D RANT O REUE

1990-2002 are extremely low. This issue was
identified in the previous review report and it is
explained in the NIR (annex 2) as arising from the

fact that the EFs in this sector include an allowance

for non-energy use of part of the carbon in these fuels
O REENTNS L) FRICEET S
FHOL LT, PSR TS, L
| 475 2000 4 (35%) . 2000 4E4> B 2001 4F (22%)
LD CO2 D BT OHEHUREE 0 20 A B INGE ) 0
PN B kbR B, S&A HEEI
RORE (TR R R B T Sh T

(coal tar, benzene, toluene and xylene (BTX) etc.).
However, this does not seem to explain the trend in
the CO2 IEF values, which show sharp increases
between 1999 and 2000 (by 35 per cent) and between
2000 and 2001 (by 22 per cent). The response
provided by the Party to the S&A report — that
standard calorific values used in the General Energy
Statistics were revised after 2000 — does not explain
the observation, because the change which that
revision would introduce is too small to explain the

anomalies observed.

33.In 1.A.2a Iron and Steel and 1.A.2b Non-ferrous
Metals, unusual inter-annual variations in the

CO2 IEF between 1999 and 2000 have been noted:
the IEF values decreased by 6.4 per cent (for iron and
steel) and by 5.1 per cent (for non-ferrous metals)
between those years, and since 2000 show a
continuously decreasing trend. The response provided
by the Party to the S&A report — that the apparent
anomaly is caused by a change in the calorific value
used for bituminous coal in Japan’s General Energy
Statistics — does not explain the observation, because

it is mainly coking coal, not bituminous coal, that is

used in the iron and steel industry. It may be related in
Bl SRR (LEROBYE 32 BH) L5
L OB D B0 LR,

some way to the observed increase over the same
period in 1.A.1c (see paragraph 32above) as the two

sectors are very closely related.
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34. The relationship between 1.A.2c Chemicals and
1.A.2f Other appears very anomalous. In 1997

and earlier years activity in Chemicals was large and
activity in Other is shown as a negative, while from
1998 onward activity in Chemicals is much lower and
activity in Other is positive. This suggests an error

in the allocation of energy consumption between the
sectors in 1997 and earlier years. The sum of activity
(energy consumption) in the two sectors over time is
reasonably constant. This should be explained in

Japan’s next submission.

35. In 1.A.2e Food Processing, Beverages and
Tobacco, the trend in fuel consumption and
corresponding CO2 emissions shows a sharp increase
between 1998 and 1999: consumption and emissions
increased by 27 per cent and 26 per cent, respectively,
between those years. The response provided by the
Party to the S&A report — that statistical data for food

processing, beverages and tobacco have only been

i 35.
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available since fiscal 1999 — does not resolve the BEHFSNLINESTHD,
observation; the time series should be updated. 5
Stationary combustion: liguid and gaseous fuels — EEZAEIRICIT APREE © TIRBREE M OV AR R —

Co2
36. The comment under paragraph 35 above also
applies to liquid and gaseous fuels used in this

sector.

Road transportation — CO2

37. Energy consumption and emissions from the use
of natural gas in road vehicles are not reported
because they are said to be negligible (NIR section

3.1.3.1). Natural gas vehicles are said to comprise

would pro rata contribute 75 Gg CO2. In fact, gas
vehicles are likely to be much more heavily used, and
to be larger (e.g., buses) than average vehicles, and it

may therefore not be correct to consider these
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emissions as negligible. This issue should be

addressed in Japan’s next submission.

D. Non-key sources

Fugitive emissions: oil, natural gas and other sources

TRV TR
R THRILE NS RE Th B,

WRd 5, ZORMEIE, BARORKEIO

D. FEEZHEHIR

R B DI : A FIRA AR O OB

38. Emissions from flaring have not been estimated
(“NE” is reported). This issue is well explained
in the NIR with respect to flaring at oil/gas wells, but

no mention is made of refinery or petrochemical

flaring. Flaring at refineries should also be reported in

this section. An alternative but less satisfactory

approach is to use AD and EFs for liquid fuels used at
L TLT Y /I RET AR E AT, AT
L S D I RN BT B S B T —
USRI BT 5 L5 ki B, HRH RV

oil refineries that include emissions attributable to
flaring. It is possible that this is the approach used by
Japan, since emissions are based on direct
measurement. If so, this should be explained in the
NIR.

1. INDUSTRIAL PROCESSES AND SOLVENT

USE

A. Sector overview

39. The Industrial Processes sector accounted for 5.5
per cent of total national GHG emissions in 1990 and
5.9 per cent in 2002. The emissions over time show
large inter-annual variations due to the inclusion of
F-gases from 1995, with a peak in 1996 when sectoral
emissions contributed 8.9 per cent of total national
emissions, but have shown a decrease from 1996 to
2002. Emissions from the Industrial Processes sector
increased by 21.4 per cent between 1990 (where
emissions include CO2, CH4 and N20) and 2002
(where emissions include CO2, CH4, N20, HFCs,
PFCs and SF6), and by 7.8 per cent between 2001 and
2002. Most gases and sources of emissions are
covered except for source categories 2.A.4 Soda

Ash Production and Use, 2.A.5 Asphalt Roofing and

it
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2.A.6 Road Paving with Asphalt, for which no
emission estimates are provided. Actual emissions of
HFCs, PFCs and SF6 in the period 1990-1994 have
not been estimated; however, potential emissions are
provided for those years. Reported emissions of
non-methane volatile organic compounds (NMVOCs)
from solvent and other product use are not converted
into CO2 and the notation key “not occurring”

(“NO”) is incorrectly used.

40. The reporting is transparent overall and the
appropriateness of the methodologies used is easy to
assess. The time series of emissions from subsectors
are not discussed or explained in the NIR and it is
recommended that Japan make its inventory more
transparent in this respect. There are no descriptions
of indirect GHGs in the NIR.

41. Actual emissions of F-gases are not reported
before 1995. The notation keys are widely used for
confidentiality reasons, and HFCs and PFCs are
reported as aggregate CO2 equivalent emissions.

Table 9 has been completed.

42. Recalculations of HFC, PFC and SF6 emissions
have been carried out for all years from 1995 to

2001. Two new sources have been included in the
inventory — category 2.C.4 SF6 used in Magnesium
Foundries, and HFCs from polyethylene foam under
source category 2.F.2 Foam Blowing. Compared to
the 2003 submission, estimated PFC emissions for the
years 1995 to 2001 increased by between 9.5 and
35.2 per cent as a result of the recalculations,
estimated SF6 emissions increased by between 1.08
and 25.08 per cent, and estimated HFC emissions
increased by between 1.02 and 1.80 per cent. The new
source for SF6 (SF6 in magnesium foundries) may
account for the increases in emissions between the
two submissions. For PFCs, however, the increased

emissions are not explained and it is not clear which
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source has been recalculated.
43. Japan assesses the uncertainty of the Industrial

Processes sector at 2 per cent.

B. Key sources

Cement production — CO2

44. Emissions from limestone in cement production
accounted for 59 per cent of the Industrial Processes
sector emissions in 2002. A country-specific method
is used which is based on consumption of limestone.
The EF is calculated by multiplying the
weight-to-weight ratio of limestone to CO2 in the
chemical reaction, taking into account the purity of
the limestone used. The description in the NIR is
transparent. Nevertheless the method is not in line
with the IPCC good practice guidance in that
limestone consumption is used as the AD instead of
clinker production, and it is recommended that Japan
explore the possibility of using the method based on
clinker production.

Limestone and dolomite use — CO2

45. A country-specific method is used, where the EF
is based on the average lime (CaO) content in
limestone and the average CaO and magnesium oxide
(MgO) content in the dolomite. The description of
the method and the EF given in the NIR is
transparent. The method is in line with the Revised
1996 IPCC Guidelines for National Greenhouse Gas
Inventories (hereinafter referred to as the IPCC

Guidelines).

Adipic acid production — N20

46. It is good practice to use plant measurement data
for the estimates, as Japan does. The trend in

the N20 IEF values shows large inter-annual
fluctuations. This issue has been addressed by the
Party in response to the 2003 in-country review, when

it explained that an N20 abatement unit was installed
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at the plant in 1999. The EF remained constant from
1990 to 1998 at 250 kg/t and then declined to 25 kgt

in 1999 and to 19 kg/t in 2001, with a spike in 2000 at
101 kg/t ~D& RIS 7, 2001 F121E 19 ket
CETHL Lis, BRI, 2000 4E0 & LR, 2000
EROREE =y FOERARORRETH D LB
BILE, ROBIMEED B, BARKERIE

101 kg/t. Japan explained that the spike in 2000 was
the result of the low utilization of the abatement unit
during 2000. In the interests of greater transparency

it is recommended that Japan provide further

explanation of the large fluctuations and provide more
- 0" N2O Ml & DBIRIZEI LT NIR TEY
AR D Z MR S LD,

detailed information in the NIR regarding the time
series of N20O emissions and the connection to N20O

abatement.

Production of halocarbons and SF6 — HFCs and SF6
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47. The figure for by-product emissions and fugitive
emissions has been prepared by the Chemical

and Bio Sub-Group of the Japanese Ministry of
Economy, Trade and Industry (METI). The CO2
equivalent emissions decreased by 63 per cent from
1995 to 2002. The ERT recommends that Japan
discuss the trend and provide relevant information
regarding the choice of method, the determination of

generation factors and the EF used in the NIR.

Consumption of halocarbons — HFCs, PFCs and SF6
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NuyyiREGLEEICANOE —HFC, PFC

48. Aggregate emissions of HFCs, PFCs and SF6
(expressed in CO2 equivalent) show a decreasing
trend, by 30 per cent from 1995 to 2002, mainly due
to decreasing emissions of SF6. The ERT
encourages Japan to discuss and explain the trend in
the NIR.

C. Non-key sources

Iron and steel production — CO2

49. Emissions for steel and pig iron (coke) are
included under 1.A Fuel Combustion and reported as
“IE”. The ERT encourages Japan to investigate this

source and to try to allocate process emissions to the

M X SFs

48 HFC, PFC R 0% SFs D4 (CO2 #5D) I,
| EIC SFs OHEH O K 5T, 1995 4E700 6 2002
EETIC 30%M s WA BIR AR LTV 5, ERT
12, HAIC, NIR 0T 2 OISOV T #i -
BT 52 LA LTS,

G

C. FETZPEHIR

BRI — COp

49, SR OWEE (2—2 %) OHRHRIT, (1A A
RtoBREE) ICE Eh., [TE] L5 SN TWVS, ERT
L BARIC, COHHEICOVTHAL, T
PR T B ANBHCEID RS Z L 2B L
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Industrial Processes sector.
1V. AGRICULTURE

A. Sector overview

50. In 2002, the Agriculture sector accounted for
33,618 Gg CO2 equivalent emissions, or
approximately 2.5 per cent of total national GHG
emissions. Emissions from the sector fell by

13.8 per cent between 1990 and 2002. CH4
contributed 40.3 per cent of the emissions from the
sector and N20 the remaining 59.7 per cent in 2002.
Manure Management, Agricultural Soils, Enteric
Fermentation and Rice Cultivation were the major
source categories, contributing 38.0, 24.1, 19.9 and

17.3 per cent, respectively, to the total emissions for

T,

IV. 2%
A, DB OB

50 20024F1C, BESWTIE, HADGHGRHEH
: B DR92.5%I7 85 T 5 33,618GgCO03 3 LS,

199047 5 20024F- D[#T13.8% D L 7p o7,

: 20024E1T 1%, CHalE, SiEHEHCIST D HEH RO

£ 40.3% % 5, N2OAVE Y 059.7%% 50T 5,

RGP O P M, LR R,
ED LR O ERPHHIES 7 S ) —Th Y, Th
L2, 38.0%. 24.1%, 19.9%. 17.3%% 7z,

LA TR AR T L OBIAINE <,
L PSUFERRT DL, RN L AROTA

12, NIRICHRIE, AATIEZSRTORL,

the sector. Field burning of crop residues was a minor

contributor, and prescribed burning of savannahs, or

equivalent activity, does not occur in Japan according

to the NIR.

51. Between 1990 and 2002, GHG emissions from
enteric fermentation decreased by 7.4 per cent
(with dairy cattle emissions decreasing by 14.8 per

cent and non-dairy cattle emissions increasing by

decreased by 12.3 per cent because of a decrease in
livestock population. Emissions from agricultural

soils and rice cultivation declined by 16.5 per cent

: Bl.
| DGHGHEBIZT.4%B0 L (L0 b PR RS
L 14.8% 0 L, JERLA & OBEHRIE2.0% 590 L T
L 103) . FEHR OB R b OGHGHR RIE, 5
2.0 per cent) and emissions from manure management EHDBEROBD O, 12.3% 8D LTz, A1
;BRI D OPRH AT, R E R OB D7
L, RIS 22 16.5% B Lz, BFAh TR
L OB AR 2 &b DY R, 199042
ok, 84%B LTV D,

1990472 5 20024 DIz, TELE NFEED S

each over the same period because of a fall in the area

of agricultural land. Emissions from field burning
of agricultural residues have declined by 8.4 per cent
since 1990.

52. The key source analysis conducted by Japan
identified N20 emissions from manure management
and CH4 from rice cultivation as key sources. The
ERT recommends the use of a more aggregated level
of sub-sources, as proposed by table 7-1 of the IPCC
good practice guidance, because of the general

correlation of estimation methods.

i 52.
O B ONO &R & D CHAO BRI 32
L HEHIR T 5 2 L pSREE Sz, ERTIE, HEat
EO—EMFBBIFR S, IPCCY Y KT T v o 7
L RAA S ADR [T1) WRER TS X,
L ORRHEIIE A K DA LCHVS 2 L 2R LT

AT

HA FEhtE U 72 2P IR AT Tl e Rt
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53. Although the complete set of CRFs, the NIR and
the detailed worksheets facilitated the review of

the inventory, the ERT recommends that Japan
provide information on the underlying assumptions
for those sub-categories for which country-specific

methods have been used.

B. Key sources

Rice cultivation — CH4

54. The assumption is made that the proportions of

intermittently and continuously flooded fields in

2 per cent, respectively, although the reference
source is not clear. The ERT encourages Japan to

report the references used clearly, making use of

53, 5247/2CRF. NIR,
b OBEEAFSIC LA, ERTIE, BANAA
A OFEE W RSO L 25 TS
BB WA T D X5 B LTS,

I BEIE S — MEA o

B. TEHEHJR

| fifE— CHy
54,
L) LK B OBIAIZENEh98%, 2% T
B LTESNTO D, L, IR ST
the total paddy area of the country are 98 per cent and STV, ERTIE. HAANIR S G —
L OWHEBRE LT L CBEER & U@+
BESITIEB LTS,

H AR D KRGV EAT H AR 2569 % R R HEE K (7

I~

cross-references between the NIR and the worksheets.

Manure management

55. The major animal waste management systems
(AWMS) in use in Japan are deposition,
composting and pit storage. Further information on
these systems would be useful. The relevant EFs
seem to be high given the values used by other
Parties. The ERT encourages Japan to provide a

scientific discussion of the values used.

C. Non-key sources

Indirect N20O emissions

56. The use of country-specific EFs is reported in the
NIR and CRF table Summary 3, but only

default EFs are applied in the calculations. Japan is
undertaking a review of the use of the default EFs
and plans to complete this in time for its next

submission. The ERT encourages the inventory team

in future submissions.

I O F
| 55.

HARTHWOLND ERFEEERLEL S 2T L
(AWMS) %, HEREFEEE, s FEE, K OUTRE Th

géo:mg®yx%AK%LTé%K%ﬁﬁ%ﬂ

I, o TH S S, BT D HRIMREIT, Mo
RIS Lo TV BB BT, @K IC
 HZ %, BRTIE, HAICKH LT, AN ST 5
IBIL TRMERZR R A SR D KO R LT

%,

C. FEEZPHIA

- NoQO B — N0

56, NIRKUCRF# 0 [ 3) |12 HARAOH
RO A EE SN TV DR, FHICET 7 4
VMRS oA EH SN TS, AARET 7 4
L R OB O IC O W THEEAT-TH Y,
REHRHNCEICE D K5 MRS T ¢ 5

 TETHB, BRTIE, A =y b Y F— ATk LT,
to use country-specific data on nitrogen (N) excretion AROERHTIEER (N) JHIERIZBET 5 AAREA
DT —HEMET D LI LT D,
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Animal production — N20, CH4

57. The NIR is unclear as to which categories of

grazing animals occur and whether a common EF is
acceptable for them. Comments from Japan suggest
that the grazing animals are cattle, and EFs have
been developed for cattle only. The ERT encourages
Japan to provide AD and country-specific EFs in
the documentation box of CRF table 4.D in its next

submission.

Agricultural residues burned

58. Data on biomass of rice residues burned were
used directly to estimate residues from other

cereals burned without calculating the proportions of
different residues burned. The ERT recommends
that this methodology be revised, especially if the
quantity of other crop residues produced and burned
on the field is large. The ERT suggests that this

source be recalculated for the whole time series.

V. LAND-USE CHANGE AND FORESTRY

A. Sector overview

59. Japan does not provide estimates of emissions or
removals from the LUCF sector for the years
1996-2002 (“NE” is reported). Notation keys are
reported in table 5 and in the sectoral background
tables. In table 5.A only removals by parks and
conservation zones are reported for the years
1996-2002. In the 2003 submission those estimates
were also reported in CRF tables 5 for the years
1996-2001. The NIR describes the methodologies
used and provides background data for the years
1990-1995. The methodologies described are not
applied to calculate estimates for sectoral background
tables 5.A and 5.B. It is unclear whether the LUCF
chapter of the NIR reflects the state of knowledge in
1995 or whether it has been updated.

Fia A E—N20. CHy

{57, NIRTHE, SN TV B FEICOVTED L
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58, BEHISNBRID O/ A~ AT 57—
gyﬁ\%bﬁﬁg%@ﬁﬂ®%é%%%ﬁfm\m
L DRI OTERM OBEEN BT 5 SIS BB
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21996472 520014 £ TOCRFOR (5] T
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60. The information and data provided in CRF table
8(a) and comparison with the 2003 submission
show that no recalculations have been undertaken for
the LUCF sector for the 1990-1995 estimates. In
table 7, it is recognized that the inventory is not
complete and that the quality of the estimates is only
moderate. Japan intends to use the LULUCF good
practice guidance to provide data for LULUCF and
for the different subcategories. No information on
cross-cutting issues (QA/QC, uncertainties,
time-series consistency and trend) or on planned

improvements is provided for this sector.

B. Sink and source categories

5.A Changes in forest and other biomass stocks

61. Even though no estimates of emissions and
removals are provided for the years 1996-2002, the
background data on semi-natural forests, parks and
green spaces are available and are presented in table
5.A. However, they are neither summarized nor

carried over to table 5. Temperate plantations and

table 5.B for the subcategory Temperate Broadleaf
“NE” is reported. Biomass removed in harvest is not
reported for the years 1996-2002. “IE” is reported

60, CRFOZ T8()) 12 S LT B ML O
L — & L2003 IR SN b D & DHBIC X o T
1990472519954 F CTORUEMEIZ DWW TIZLUCF

B CHEEAM TN T 2 L BRI, #

(7] T, Ao XU PUDREBRLTELT, BE

EOE b BT 22 b DT LAV Tk 3ER
 »onB, AAE. LULUCFRURIO FRIKS O
 WOF 4 & T B2, LULUCFY v K75 2
T ARNA T AN DTETH D, BT
R (QAIQC, FREFEME, RSO —EHER O -
LY R) L BB VERE S N U B S
L UEABHCER SR TR,

B. WX 0 e O PR X 7y

| 5A AR OO S A A~ AERO L
61,
AR S ATV b D BT, E A,
BB ORI By 2 75 Y

LV RT—SIAFRETHY . £ [5A ITREH
L TVS, L, ZRLIIENSATELT, & 5]
LTRSS T BV R, IRERORI & bk

19964E7> 520024 £ TOHEH « RINEDFE

INO| ERSNNTWDHN, FO—FHT, FX5

commercial forests are indicated as “NO”, whereas in Dl ERERIROR 15.B) T INE) S sh
TN D, 199647 520024F F TOR, X AZURFZ
LIS N D NA A AT S h Ty, & 5]

gfrmjkﬁ%éhfwé%\%ngmwm%ﬁe

DD TCHE SN L TIEEB R W, E T5.A]

in table 5 but there is no explanation as to where these

emissions are reported. Table 5.A provides “0”
and different notation keys for biomass removed and

wood use.

62. Japan reports in table 9 that the latest forestry
statistics data are from 1995, so that it is not

possible to calculate the later years. The ERT
recommends the Party to check whether growth rates

could be extrapolated from the pre-1995 statistics.

5.B,5.Cand 5.D
63. For the years 1996-2002, emissions due to forest

and grassland conversion are not estimated

LTI, BRIV A e R AR
L OBIOERG SR ST 5,

L 62.

HETHD L HE LTS, ERTIE, AAIC,
ELIRTOBERN s B B AT AT AEDY & 5 3% T
 RTLEOBEL TS,

o) &

: HARIZ, & [9) T, BEOBKGET—2 0
19954 TH A2, FDHBDOEDEENARA]
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55350\&wm3
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(“NE” is reported). The 2003 submission reported
grassland conversion as “NO”. The modification is
presumably a response to the 2003 in-country review
team’s question about the likelihood of grassland
conversion not occurring in Japan. CRF table 9
indicates that no data are available after 1995 and the
land classification differs from those in the CRF.
Emissions and removals from soil are reported as

“NE” for all mineral and organic soils in warm

ESTN D), 20034 SIS N H O T, B
LMD L HIRI SIS TNO L ST, =
L DB, B < 13, 20034 DRHEAT — 5N
| oD LM RS B R TR E T 200 Tl

DV LRI LT D SIS B0 Th B & D

S 5, CRFD%E 9] 13, 19964 LUK I AT fE72
PR 372 LR CRED b 0 L 1T RS
L CLARLTO S, D OB - TR,
| RO IR ATV T < BRI D R T O

CEHE L ARELSICE LTS INE] LHESR

temperate climate as well as for liming of agricultural :

soils. “NO” is reported for organic soils in cool

temperate and tropical climates. CRF table 9 indicates :

that Japan is unable to determine whether emissions
of categories 5.C and 5.D occur or not.

Recommendations

64. The use of the notation keys should be clarified in
all tables and should be more consistent.
Clarification is needed as to whether commercial

forests do indeed not occur in Japan or are included

elsewhere. Since Japan mainly uses notation keys and :

reports only partial estimates for one subcategory,

it is recommended that the quality of the estimates be :
LU LTS L O BE T 5. NIRIE, H A7, LUCF

L OYBFC ORI O F i 4 LULUCFZ v K
LTI T AANA TV ADTE AR FBET T
L BETIRE LIS L AR LTS, ERTIE, AAZ,
L CEMATER LT, AT — 2 BRI L TN ) R
 ERThHoT ) THONE LV BIRECT 570, bo
L EBIEATO KO BET 5.

reported as “low” in table 7. The NIR indicates that
Japan has deferred its review of the use of notation
keys in the LUCF sector until its assessment of the
LULUCF good practice guidance is completed. The
ERT recommends Japan to make use of the
documentation boxes to make it clearer why data are

lacking or incomplete, or give further explanations.

65. The reviewers are aware that the compilation and
processing of national data and the development of
corresponding estimates may take several years.
However, based on the results of previous reviews,
the ERT encourages the Party to check its
extrapolation methods using the latest forestry
statistics from 1995 and the IPCC good practice
guidance methodology and default values to improve
its LUCF inventory.

: 65.
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VI. WASTE
A. Sector overview
66. In 2002, the Waste sector contributed 2.5 per cent

to total national GHG emissions. In 1990 the

figure was 2.0 per cent. Emissions from the sector
increased by 33 per cent from 1990 to 2002. CO2
emissions from 6.C Waste Incineration (non-biogenic
waste) are identified as a key source by level and
trend according to the Party’s tier 1 key source
analysis, and this is the only key source identified in
the sector. This sub-source contributed 73 per cent to
sectoral emissions in 2002, while CH4 emissions
from solid waste disposal on land accounted for 12
per cent. The increasing trend in total waste emissions
is driven by increased emissions from waste
incineration, which have increased by about 43 per
cent since 1990. The CRF indicates that 78 per cent of
waste generated in 2002 was incinerated and only 5
per cent disposed on land. The policy preference for
increased incineration is largely driven by the national
circumstances of Japan (i.e., the non-availability of
land) as well as a policy mechanism to promote
thermal recycling to maximize the use of chemical

energy in waste.

67. The inventory is practically complete in terms of
gases, sources and years covered, except for a

few sources, such as N20O from industrial waste water
and CO2 from managed waste disposal sites which
have not been estimated because they are not
considered to be significant. The use of notation keys
and the explanations provided in the CRF
completeness table 9 have improved the transparency
of the reporting. For instance, non-CO2 emissions
from biogenic waste incineration are reported as “IE”
in CFR table 6.C, and this is adequately explained in
CRF table 9 as accounted for under Non-biogenic
Waste (under Waste Incineration) in response to an

observation made during the 2003 in-country review.
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68. Japan plans to study and report a country-specific
source category identified as GHG emissions

from decomposition of synthetic detergents and
inter-facial active agent in a watershed in a sewage

works.

69. Country-specific methodologies and EFs based on
the IPCC good practice guidance or relevant to

the national circumstances are generally used. The
EFs are well documented and referenced in the NIR.
The ERT noted that the 2004 submission provides
adequate information on the methodology used in the
NIR and in CRF table 6.C in response to the
recommendations of the 2003 in-country review.
Methodologies are also summarized in the
documentation boxes of the CRF tables. In addition,
detailed AD and EFs for the entire time series are
provided. These have significantly improved the
transparency and comparability of the Japanese
inventory, as well as its consistency with the
UNFCCC reporting guidelines, compared to previous

submissions. The 2003 in-country review observed

that the methods used are based on extensive research

on waste done in Japan.

B. Key sources

6.C Waste incineration — CO2

70. The 2003 in-country review noted that Japan
should consider reporting emissions from
incineration with waste-to-energy facilities under the

Energy sector, in accordance with the IPCC good

them under category 6.C Waste Incineration

(non-biogenic waste). The Party explained that its

still not complete, and, moreover, that its reporting
preference was based on a policy to promote thermal

and chemical energy recycling.

56& A AU,

é%mémtﬁiﬁﬁ@wﬁﬁBﬁ

L IC, BT OMRIIO M TR R —
 RIRSNTOS
LR U OBIINER OB ATAELE, 72 & CNCUNFCCC
L BENA KA Lo B
D LTRE BESNTL, 2003EOFHRIERIT, A
ST A AT DIV BRI B B K
LR A R L OV D &0 ) BRE R LT,

B A S OV T K ALY C D 43 K HiL
B D FETENER O 43R B OGHGHEH & LT
A LS
ZEHHE 23T TN D,

Ew.nmcﬁfoﬁ&%4xﬁ4ﬁyx%%%k
P L7, EiEOHE
| i & PR AR

ZEEES 5. BAMEAF DI A
<fEbI TS, HEHFREIINIR
WCBWTIHERICREIXELEIN, SRS TV

Emwu\mwﬁ@%%%ﬁwﬁi:mif NIR %
: 'CRFO# [6.CJ 12
A 20044 DR IITRT £ 5, LTz, i

Mz 5 Emm B3 2887

L, CRFOEROLEMICHLEHNINTND, &
& &R
Do INBHIZLE-T, HADA X

I, AiElOEH & ik

B. ZEPEHIR

| 6.C BERMOBEH-CO

70 2003 OFHMBAETIE, HAN, BEIMIIR
AR % B o 7 BEEI S Ok Z | [6.CHETEMIO

LA GEEMRIROFEIRY) | OO T TiR< |
LIPCCY Y RT T 7T 4 AHAF U RS T, =
practice guidance, instead of continuing to account for FNX—GHO T TRET D2 Lt~
L LR LT,
P —AEPELC %?5HK®T BT EREEETIERL
data on energy production from waste incineration are Shlz,
g# VYA 7 NV ERET HEORICESN TN D &

AL TV D,

HAIE, BEEEMORERI b O FLF

H AR D &5 OB e AE 6] 13BN DM 1oL

177



C. Non-key sources

6.A Solid waste disposal on land — CH4

for 0.3 per cent of total national emissions in 2002)
fell by 8.4 per cent between 1990 and 2002. This
trend has been driven by policy and legislation that
favour incineration instead of landfilling. The per
capita emissions are the lowest among the reporting
Parties because only 5 per cent of municipal solid
waste (MSW) generated is disposed at solid waste
disposal sites (SWDS) for a population of 127

million.

72. Japan uses country-specific models based on the
first order decay (FOD) methodology, consistent
with the IPCC good practice guidance tier 2 approach.
The relevant additional data provided in the CRF
include population data, MSW generation, fraction of
MSW to SWDS, and composting. The ERT,
however, noted that fractions of CH4 recovered for
energy and/or flaring should be estimated. This is
essential for reporting CO2 emissions from CH4
flaring and CH4 utilization for energy under Energy
category 1.A.1, in accordance with the IPCC good

practice guidance.

6.B Waste-water handling — CH4 and N20

73. CH4 emissions from industrial and domestic and

commercial waste-water handling under category 6.B,

as well as N20O emissions from domestic and

and EFs have been employed, and are adequately
summarized in the NIR. However, neither the
corresponding AD nor the additional information
have been provided in the CRF (“NE” is reported),
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and thus no IEFs have been calculated for these I TR,

sources.

74. The ERT noted the country-specific method

employed for N20 emissions from human waste : 74. ERTIE, LRALELE D> 5 ONOBRHH R O 720 1C

BRI L AAREAOBERICER Lz, AAIL, %
| WRHRHHIRIK 53 0> 72 00 [EIE AT OB R B 2k L
IR NED 1O TH D,

treatment plants: Japan is one of the few countries
that have developed country-specific EFs for this

source category.
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2000 FEREMRARA ALY NI ICEHT A ENEEORSE

Report of the individual review of the greenhouse
gas inventory of Japan '
submitted in 2005

I. OVERVIEW

A. Introduction

1. This report covers the centralized review of the
2005 greenhouse gas (GHG) inventory submission of
Japan, coordinated by the United Nations Framework
Convention on Climate Change (UNFCCC)
secretariat, in accordance with decision 19/CP.8. The
review took place from 10 to 15 October 2005 in
Bonn, Germany, and was conducted by the following
team of nominated experts from the roster of experts:

Generalists — Mr. Ignacio Sanchez Garcia (Spain) and :

L ZomER
ITHE T, ERREAREABIMHSHK (UNFCCC)
DFEHRZEY a—F 4 x— F 7z AARD2004
EREHRN X (GHG) A > b YO L
EERRE LTOB, BEE A Y ORATENT
£ 2005 4F 10 A 10 AAD 15 RiChizy, HM%
R D HHER SN FOFMEF— LIC L V1T
b Al - AT mATYRR (AT
D) BEOA IS VAT 2R AT R (R

2005 FIRHEBEFRARSA RV MY IZEHT S
EHIBERES

I =

A. BLDIT

A [E R OV E FIH19/CP.8

XA V) ZTRAX— - ZAay b vy I FRARCK

Mr. Audun Rosland (Norway); Energy — Mr. Scott
McKibbon (Canada), Mr. Hristo Vassilev (Bulgaria)
and Mr. Hongwei Yang (China); Industrial Processes
— Mr. Menouer Boughedaoui (Algeria) and Mr.
Manfred Ritter (Austria); Agriculture — Mr. Sergio
Gonzélez (Chile) and Ms. Lilian Portillo (Paraguay);
Land Use, Land-use Change and Forestry (LULUCF)
— Mr. Charalampos Petsikos (Greece) and Ms. Maria
José Sanz Sanchez (Spain); Waste — Mr. Seungdo
Kim (Republic of Korea) and Ms. Tatiana Tugui
(Republic of Moldova). Mr. Sergio Gonzalez and Mr.
Audun Rosland were the lead reviewers. The review
was coordinated by Mr. Sergey Kononov and Ms.
Astrid Olsson (UNFCCC secretariat).

BFE) VAR RV LATER (GAHIT) B
Oy YA R R (BE; TETOER - A
DI ROAF YR (FAV=)T) BEO
VT Ly R Uy A=K PR R T); ¥ -
AVF - IUFLRE (FY) BERY YT - R
CAVFRE (KT 7T A); HHFIA, R o2
- BEUMYE (LULUCF) - F% 97 4 - X ko=
AR (R V) BEOUT - Vat e Hr
T RRRAA V) B - YR - R AR
CKEBRE) BEOEF TS - VIR (EL RS
RE, TUF Y BATY FREBEGEA YA - I
UYL RRA, ABEICBIS UK L a7
éﬁkﬁoto7x%yyﬁ-ﬁwyy&%i@tw
-4 -2 ) 7K (UNFCCC FHMIC LY a—F

k- b ERE

2. In accordance with the “Guidelines for the
technical review of greenhouse gas inventories :
from Parties included in Annex I to the
Convention”, a draft version of this report was
communicated to the Government of Japan,
which provided comments that were

considered and incorporated, as appropriate, in

77
R BEITE U T I OBEEREEICEY AZN
L 7,

2. UNFCOC A > kU4 KT A i
o T ZOMEEOFRET B AREBICEE S

HAREBR LV ZESha Ay ME, ZBES
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this final version of the report.

B. Inventory submission and other sources of

information

3. In its 2005 submission, Japan submitted a
complete set of common reporting format :
(CRF) tables for the years 1990—2003 and a
national inventory report (NIR). Japan
provided the LULUCF reporting tables as
required by decision 13/CP.9. However, the
LULUCEF tables were submitted in August, 2.5
months later than the CRF tables and the NIR.
Where needed the expert review team (ERT)
also used previous years’ submissions,
additional information provided during the
review and other information. The full list of :
materials used during the review is provided in

the annex to this report.

C. Emission profiles and trends

4. In 2003, the most important GHG in Japan
was carbon dioxide (CO2), contributing 94.0 per
cent to total! national GHG emissions
expressed in COz equivalent, followed by
nitrous oxide (N20), 2.6 per cent, and methane
(CH4), 1.4 per cent. Hydrofluorocarbons HFCs),
perfluorocarbons (PFCs) and sulphur .
hexafluoride (SFe) taken together contributed
1.9 per cent of the overall GHG emissions in
the country. The Energy sector accounted for
89.5 per cent of total GHG emissions followed
by Industrial Processes (5.6 per cent),
Agriculture (2.5 per cent), and Waste (2.4 per
cent). Total GHG emissions amounted to
1,339,130 Gg COz equivalent and had
increased by 12.8 per cent from 1990 to 2003.
As shown, the inventory of Japan is heavily

dominated by COz emissions and, from the

B. £V YR EZDOMDIFRIR

3. 2005 FORMITIBWT, HAIX 1990 F 6

£ 2003 AEE TOLBEHE EHEKX (CRF) ORB LT
EFA Ny RS (NIR) Oty b
CRILTV A, AARRGE 13(CPY TER S
 LULUCF #% 0# 421 L7z, 7272 L. LULUCF
ROHHIE CRF #BEV NIR 215 2.5 » 1R
O 81 Thol, BEARE. HMFHHNT -4

(ERT) 13A14 £ ToRMH, FATIRH S s

s LU OMmONF R LRI Lz, FEICHTL
| ZEEHI AR C oWEBRONBERHCRB SN T
0,

C. HEHORHEE LR

4. 2003 FEOHAICHT AL EER HEHR

AT TR (CO2) TH Y, CO A DED

RN R RPN ERD 94.0% ICELTHEY
B T ZHE (N20) O 2.6% BEUA XY (CH)D
| 14% B IRICKRNTV I, A KR 7 A d—

AR> (HFCs), S\—7 /A u—Rr (PFCs) BL

UK v AL (SFe) Oa#h, ERKOREHE
AP RO 1.9% Th o fz, TR F—4B 7
AR
WRNTTETav 208 (5.6%), E¥EDT (2.5%)
 BLOBEEMNE (24%) Tholo, i REHEY
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sectoral viewpoint, by Energy.

1 In this report, the term ‘total emissions’ refers to
aggregated national GHG emissions expressed in
terms of COz equivalent excluding LULUCEF, unless

otherwise specified.

D. Key categories

5. Japan has reported a key category tier 1
analysis, both level and trend assessment, as
part of its 2005 submission. The LULUCF

categories are not included in this analysis.

special attention to sources where mitigation

techniques are implemented, or where the

estimates have been obtained for the first time,

PR A FEM LTV ADOT, HFEREF—L AR

and/or where the methods have changed. Since

Emﬂw2®£%zﬁﬁﬁ®£m®@%%ﬁﬁféo

Japan already performs a quantitative
assessment of uncertainties (see below), the
ERT encourages the Party to consider

conducting a tier 2 key category analysis.

6. The key category analyses performed by the
Party and the secretariat? produced slightly
different results. The Party’s analysis results

in more key categories. Only Semiconductor

Manufacturing and Indirect N2O from nitrogen
LR, FETIC,
categories by the secretariat and not by Japan. DR LOEEX S OREIC B ARITEEN 2T &

AR MRV LISk D EBBIL, KORIE
| CICERAT B E RV L7 NIR (251 C
F0D R 9T, EERSIIEA v b YRR OB
| SENRRA I BIR T B

(N) used in Agriculture are identified as key

During the review the Party explained that
discrepancies are due to a different
disaggregation of sources, as well as the fact
that Japan also used a qualitative assessment

to identify key categories, and announced its

intention to review this in its next submission.
As stated in the NIR, the key category analysis

is linked to prioritization in the development of

the inventory.

USSRV IRY L OBEETIE TRBENEL 1,
i LULUCF %\ 7= CO: #5i0ED GHG HEHED
 BEERT,

D. FERXSy

5. HAIL. 2005 O R b YR B X
EL(\VNw%$UFVVFTtXfVF®WﬁT
LB Tier L AT A 85 LTz, 2O H7ICIE

: LULUCF X4 134 £ T ey, P il i
Qualitative criteria are applied in order to pay DEANI NI, D THEEM T, BED
I I E AR B SRS OV T, E
PR PIBTELE 2  LRE 7 EE  dh o

H AR
LT CICEEMBRAMHEIZET BEAA L VLT 2S

6. HARIC LB EBIKA I L FHRIC LB 5T &
é@%$£@o(wéoaﬁmﬁﬁfﬁi0%<@i
BRSNS, ORISR KU
TR SN SEE (N) 2 DOREENR N20 O

T TER Sy LRE LN, BARIZE 9 Tl
AL Z ORI AP D5 T T7
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2 The secretariat identified, for each individual Party,

those source categories which are key categories in

terms of their absolute level of emissions, applying the :

tier 1 level assessment as described in the
Intergovernmental Panel on Climate Change Good
Practice Guidance and Uncertainty Management in
National Greenhouse Gas Inventories. Key categories

according to the tier 1 trend assessment were also

identified for those Parties providing a full CRF for the :

year 1990. Where the Party has performed a key
category analysis, the key categories presented in this
report follow the Party’s analysis. However, they are
presented at the level of aggregation corresponding to
a tier 1 key category assessment conducted by the

secretariat.

E. Main findings

7. In general the inventory of Japan is at a
high level of development. The submission is
mostly complete and transparent, although
sometimes background information is only
available in Japanese. The NIR and CRF are

fairly consistent, although some

the notation keys and recalculations remain

(see paragraphs 1516, 11 and 14).

8. Japan introduced improvements in its 2004
submission, but there are some pending issues
that should be addressed in future. In its
submission Japan reports negative emissions
for CH4 and N20 in the subsectors Energy
Industries, Manufacturing Industries and
Construction and Other Sectors. However,
during the review Japan provided revised
estimates of CHs4 and N20 emissions for these
subsectors. Following the ERT’s guidance, the

revised estimates reported positive emissions

of CH4 and N20. Additional negative estimates
184
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inconsistencies related to uncertainties, use of :

T AR 2004 FEORHICKEVTHB AT 7
D RERREAZE LA b oS TY
E%O%E@%ﬁmkwf\ﬁﬁﬁiﬁw¥~ﬁ¥\
W L RS £ O OO O T4 T,
CHi 5L NoO OADHEIE@E LTS, L
L. FEOFCTHALIALO PSSO CHy 5
RO N2O PO TE 4R Lz, MR
BRETF L DHA X ATRENMETE LI R
CHi 550 N2O OHFIHOHERIIATE & 72 5 72, it
E@ﬁ@%ﬁﬁﬁiﬁwﬁ—%%ﬁﬁﬁéiiﬁh
BT BT OMEDKETH B, AT ONT

X, HFCs, PFCs & XU SFe OHEEAIL



result from adjustments made to avoid double
counting in the energy statistics. In terms of
completeness, estimates for HFCs, PFCs and

SFs are not provided from 1990 to 1994. The

ERT encourages Japan to address these issues

as soon as possible.

F. Cross-cutting topics

1. Completeness

9. The inventory covers almost all sources for

the whole period 1990-2003 and it is complete
BY IR SRR TH S, 2005 FFOR
 Hlic,
55 CHi BEU NoO 72 b ISR EHE WO
LELCE, YR B) 10K D N0 R ED T E0RANR
IR B DT,

in terms of geographical coverage. In its 2005
submission Japan has included for the first
time estimates for a few sources, such as CH4
and N20 from civil aviation (aviation gasoline)
and N20 from manure management (sheep,

goats, horses).

10. The NIR includes a list of sources that are
not estimated and, although Japan considers
them to be small in terms of amount of
emissions or because it is not clear whether or
not they occur, it acknowledges that these
sources should be studied. For the fluorinated
gases (F-gases) (HFCs, PFCs, SFe), estimates
are not provided from 1990 to 1994; Japan

needed to be resolved, although it is not clear

submission. Completeness needs to be
improved in the LULUCF sector, since
significant categories are estimated only for
1990-1995. The ERT encourages Japan to
estimate emissions/removals from the

categories that are not reported.

2. Transparency
11. The NIR and the CRF tables are generally

transparent. Information is structured as

established in the “Guidelines for the

: 10.
CEEENTO D, FHHESDRVD, PSS
L BB TR & BAEZ TOB R, H
FRIL IS RARORAMNEE LD L AR,
| 7 U H{LH A (P-4 %) (HFCs, PFCs, SF6) 221>
DT, 1990 4EA3E 1994 E OB OHEE AR
L ShTuRY, R, KEICHEE AR 5
L L NI LR, T OEOERALETH
acknowledged during the review that this issue Z R HARITRS 7=, LULUCF 7% CiL, 7v72 0
L ORIV THEED 1990 4EA35 1995 £
whether estimates will be provided in the next FIZEBENWTITONTWAL DA T, ZO5osEetk
L AWATIUENDD, HMFRAT—L TR
L SRTVAROIKA B OHEIL O HEE & A A
LT 5.,

1990 4EAD 1994 EOMEHEIN S TR,
EW%@%?—AaiHKK:ME@%%KOwTﬂ
B IR Y RABICHLY M T & AR B,

F. 5y Bl 4518

1. 54tk
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preparation of national communications by

Parties included in Annex I to the Convention, :

Part I: UNFCCC reporting guidelines on
annual inventories” (hereinafter referred to as
the revised UNFCCC reporting guidelines).
The use of notation keys was revised
throughout the inventory in the 2004
submission, and many errors were corrected.
Nevertheless, in some cases the notation keys

are still incorrectly used. For instance,

sometimes in the NIR “not estimated” (“NE”) is

interpreted as “negligible”. In addition, CRF
table 9 is not comprehensive, since it does not
cover all sources where “NE” and “included
elsewhere” (“IE”) are used. The ERT

recommends that Japan continue to improve

A VHRRA Ry b Y ICBIT B UNFCCC i
. HA FFA>] (BLF UNFCCC #EHA RIA

CEBT ) ICED BT BRI - TR
HERTN S, 2004 FFHA 20 B Y RO
BGERORE LD, £< ORECRITES
éﬁﬁ\wiﬁmﬁéokﬁﬁ%%ﬁﬁ%éﬂfwé
r—2Z0% 5, FlzlE. NIR 2B\ T HEEENT
Ly (NE) |28 TEBLL Tl SRS
 BEHAMRBB, ML, CRF OF 9 | NE)
B L0 TICkRD A oREAHD Lo, T
RTOFARE I A—LTH LT, AT

V. HMERAF—L 1 HAS NIR SO

| CRF 2B\ CHERGE BOMAIC W T 0% % ik
T B Z L a5,

N

the use of the notation keys in the NIR and the

CRF.
12. The ERT noted that background
information is usually provided in Japanese.
This may hinder a full assessment of

methodologies and estimates. The ERT

encourages Japan to provide more background :

information in the NIR, especially in areas
where the ERTs have asked for clarification. If
possible, Japan could provide short summaries
in English of the background information. The
rationale behind country-specific emission
factors (EFs) should be included in the NIR,
and trends should be better explained when

large fluctuations occur.

3. Recalculations and time-series consistency

13. Recalculations for the whole period
19902002 have been undertaken to take
account of new methods, the addition of new
categories, and the refinement of data. The
effect of the recalculations on the national

totals is barely noticeable. The estimates of

12, PSR — AT RIS ESER A AT
RENTVD I EICRE L, SIUEHERIERS
 ROMERHEO 5227 72 2 A v M OREEICAR S =

 LP®B. AABNIR ICEYZL 0, &L ITHM
 FRHTF— L BEEBIERD NI ONTO,
CRAFEE IR S L a, EMERET L 35
BT B, WRECHIE. AAE Sy 750 R
ROBVIFEOER RIS 5 2 L bTEE, AA
MEOPEHEROFILE NIR 250 TH< 2
CLBZELY, ) TEREREBB L HHAED
bLY ROBRBIBESTH S,

5 3. FE L RSO EE

13, H LW HE BIK S OB £ OF — 2RO
i L& EET 572012, 1990 £ D 2002 FED4
W OBEREA T, FERMEOE O R R~
 OEBIEE A EROONRN ST, REHEH A
RHEHEOHEE (LULUCF B<) 1 1990 4FiC
13 0.003% HIMLAS, 2002 4TI 0.06% Wb
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total GHG emissions (without LULUCF) in
1990 have increased by 0.003 per cent, while

L7,

those for 2002 have decreased by 0.06 per cent.

14. The reasons for the recalculations are
explained in the NIR, but some of the sources
subject to recalculation are not addressed in
chapter 10 of the NIR, for example, CH4 from
solid waste disposal on land and COz2 from
limestone and dolomite use. Consequently,
CRF table 8(b) and chapter 10 of the NIR are

not fully consistent. The ERT recommends that :

Japan address these issues.

4. Uncertainties
15. Japan provides tier 1 (level and trend)
quantitative uncertainty estimates, in
accordance with the Intergovernmental Panel
on Climate Change (IPCC) Good Practice
Guidance and Uncertainty Management in
National Greenhouse Gas Inventories
(hereinafter referred to as the IPCC good
practice guidance). Japan reports an overall

uncertainty for the national total of 2 per cent,

noted that the overall uncertainty for the
national total is very low, and that, contrary to
what is reported by Japan, the trend
uncertainty is typically lower. During the
review Japan explained that the share of N20
emissions from the category Agricultural Soils,
which have a high uncertainty, in total GHG
emissions is lower than in other countries. Also
remarkable is the fact that the uncertainty for

CH4 and N20 from Transport was identified as

14, FAEOTEIE NIR ICHI SATOBR, f
L2 IEHeE BRI S N EIRBEIEM O CH 725
 ICARABL O Rr~A FOBEHICES C0s 72
L LOmIE Sh OO FARIZ OV T, NIR
L0 10 ETHRARBA TR, ZOFE, CRF 0
L % 80b) & NIR 010 & 05— EIETR,
 EMRERET— A 13 BRI RS OO T

L ORE AT 5.,
: 4. REFEME
515 A8 B 5 B <k v APCC). 2

Eyﬁfﬁ&?4xﬁ4§VX£i@E§ﬁ§@%
P A AL R b ORREEEY R A Y B
| GPG2000 & F95) 1ZHEV, AAIE Tier 1 (L1
L BEUR L 1) DR R RS OHETE & f
ELTméOEKﬁE®§%@%§%@K%£ﬁEL
P T 2% A, Pl RREEEMEE LT 3% s L
LT B, EMERAT— A ZEOGFHOREHR
F RS IR D & HADBBICK LT,
and a trend uncertainty of 3 per cent. The ERT F LY ROARHEFMENPE L TIRWZ LITHE
FBAEICBO T, RIS A 0 LR Sy
B0 N2O OHFIHEAE WEMEN 2 PRI
L5 BEIA I MOEIC AR TR & BAIEEI L
7. SDICHET XL, CHy BE0 N0 ICHIL
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CLF

L7,

the highest (166 per cent) among all categories,

mainly because of the very high uncertainty in

Civil Aviation and Navigation. The ERT

encourages Japan to investigate further

whether the estimates of uncertainty levels for

187



specific source categories are fully accurate.
16. Japan provides qualitative information on
uncertainties in CRF table 7. The ERT noted
that this information is not completely
consistent with the quantitative assessment
included in the NIR. The ERT recommends
that Japan correct these inconsistencies and
use its quantitative assessment of
uncertainties to apply a tier 2 key category

analysis.

5. Verification and quality assurance/quality control

approaches
17. Japan has established a quality

assurance/quality control (QA/QC) programme. :
A good description of QA and QC activities is
included in the NIR. The NIR also presents the
current institutional arrangements in Japan
for the preparation of the inventory. Numerous
checks are carried out during the inventory :

preparation.

6. Follow-up to previous reviews

18. Japan has introduced improvements in
the 2005 submission: new sources have been
estimated; the new LULUCEF tables have been
provided; and the use of the notation keys has
been thoroughly revised. Nevertheless, some
issues identified in previous reviews have not
been addressed, such as the negative emissions

of CH4 and N2O within the Energy sector.

G. Areas for further improvement
1. Identified by the Party
19. Both in the NIR and in response to

Japan identified several areas for

improvement. These include: calculation of

estimates for F-gases in 1990-1994; revision of
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the negative estimates for CH4 and N20 in
some fuel combustion sources; assessment of
sources still reported as “NE”; reconsideration
of estimates where default EFs are used; and

consideration of the options for preparing the

U@%O@ﬁ@%mf®WE,wiﬁmme<k

;ﬁiéﬂ(pé%éﬁ@??Xf/$ BEE D
REER SN TV B IBEIO RS B 5ot
LTI 7R SRR LSy R Y BT S
IO B,

inventory on a calendar year basis rather than

on a fiscal year basis.

2. Identified by the ERT
20. The ERT identifies the following

cross-cutting issues for improvement:
(a) For key category analysis, LULUCF
categories should be included. In addition
the ERT recommends that Japan

implement a tier 2 key category analysis

as the necessary uncertainty estimates are

available;

(b) Consistency between the NIR and the CRF

in relation to uncertainties, the use of the

notation keys and recalculations should be

improved;

(c) Efforts to use the notation keys in
accordance with the revised UNFCCC
reporting guidelines should continue, so
that “NE” is not interpreted as meaning

“negligible”; table 9 should cover all

sources where “NE” and “IE” are used; and :

the notation keys should be applied
consistently throughout the CRF tables;
(d) The provision of more background

information in the NIR would improve

2. HMFHEHTF— L IZL o ThRE SN FIH
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FOVNTHRANKETHD LFE LT
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HTERWSEDONY 7 777 RMERE
S HITNIR (ZFEib 32 2 &k, @EWMEDm)
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transparency, in particular in areas where

the ERTs have asked for clarification and
where only references to documents in

Japanese are available at present.

21. Recommended improvements relating to

specific source/sink categories are presented in

the relevant sectoral sections of this report.

i
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§t7yaym%ﬁéhfwéo
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I1. Energy
A. Sector overview
22. In 2003, total GHG emissions from the

Energy sector in Japan amounted to 1,198,851
Gg COz equivalent. This sector is the largest
source of GHG emissions in the country,
contributing 89.5 per cent to the national total
emissions (without LULUCF) in 2003. GHG
emissions from Energy Industries and
Manufacturing Industries and Construction
contributed 29.8 per cent and 26.4 per cent,
respectively, to the national total, followed by
Transport (19.4 per cent). Emissions from the

sector increased by 13.3 per cent between 1990

and 2003. In contrast to the situation in many

other Parties included in Annex I to the
Convention, emissions from Transport in

Japan have been stable since 1997.

23. The NIR provides brief information on the
methodologies used, and on the choice of
activity data (AD) and EFs. However, a good
deal of relevant information is not directly
included in the NIR but is referenced as
background reports (mostly in Japanese). The
ERT recommends that Japan improve the

transparency of its reporting by including in

the NIR explanations on methodological issues,

trends for source categories with large
fluctuations and a rationale for the

country-specific EFs used.

24. The CRF covers almost all sources and
gases, with a few small categories from
Transport and Fugitive Emissions from Fuels
identified as “NE”, including CH4 and N20
emissions from natural gas vehicles, Railways
— CH4 and N20, Coal Mining — N20, Solid Fuel
Transformation — N20, and Fugitive

Emissions: Oil and Natural Gas: Venting and

24 CRF i
 EHA—LTVE,
- LOMAROIRIIX AT TNE) SHESNTEY .,

II. =R ¥F—
| A BEOBE
92, 2008 FEICHH B AADT XL FE—HEOR
SRR AP, COz #5T 1,198,851 Gg
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OREFTHY . 2003 EOEORIEH] R
§<LULUCF ZBR<) O 89.5% & HHTm, THRAX
| —PEREIRM S KOS S R ORI 0 B 0 i
R A OHHIRIE, TR ERE ORI RO
:29.8% LR 26.4% TH Y, i (19.4%) A
FUTHEVT U=, 1990 4025 2003 DRI Z
BB OBEIL 18.3% BN L7z, (HBSCE T R
BOZOBMEICHET BRL ZRRY . BRI
BT S OBEHIE 1997 4ELEZL LT
AV AN

93 NIR (S Ui HHEIC B 5 B & TR
E%@%(Mﬁ%i@#ﬁ%ﬁﬂm§®@ﬁ:ow

;T%ﬁ WARENTWD, LLABRDL, %< D
S NIR I EEE VAT THE LT, %%
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Flaring — CO2, CH4 and N20.

B. Reference and sectoral approaches

1. Comparison of the reference approach with the

B. V77 LU ABEUEMBIT 2 —F

sectoral approach and international statistics

25. CO2 emissions from fuel combustion have

been calculated using the reference approach

and the sectoral approach. Over the whole time
| BRHIROEE, -1.8% b +15% Thot,
L L. A0 2008 D COp RO
| -3.4% ThHotn, BAE, ZOEHICSNTILIE
LA CH D L CEMICER A S T\ 5, R
BT — AL BASKEIORIICRN T 2 0%E
BT S D L AR 5,

series, the difference in emissions between the
two approaches ranges from —1.8 per cent to
+1.5 per cent. However, the difference in CO2
emissions from gaseous fuels in 2003 is —3.4
per cent. In the documentation box Japan
notes that the reasons for this are still under
examination. The ERT recommends that
Japan explain the difference in its next

submission.

2. International bunker fuels

26. Japan has reported all fuels for

international bunkers as “not applicable”

(“NA”) in CRF table 1.A(b) but AD are reported
 BRAD) A LTV B, HITRRAT— AL
éaxﬁﬁ@@%MKﬁwflﬂE@ﬁ@*E@%
I RSB kBT B,

in table 1.C for Jet Kerosene and Heating Oil.
The ERT recommends that Japan improve
consistency between these tables in its next

submission.

27. The consumption of jet kerosene and the
relevant GHG emissions fluctuated between

1999 and 2000, and between 2000 and 2001:

the consumption in 2000 is reported as 20.7 per
R LT 17.1% B S BESATOS, 20
L EIRIE 2000 4RO 1EET— 4 (AD) OEDIZE D
E%@?%éooiD\ﬁ%éhti5K2wﬁM9
équ*@jﬁ<\mﬁaﬁﬁTJ@ﬁﬂéhfy§y77?
7 > R&E Tbunker-2005.xls| (2X %) Tl
LBV, HMFEHRET— AL, ARG G
IE L AT O B 1995 4R & 1996 4F
L (-41.1%) FBLO 1996 4EE 1997 4F (+33.4%)

g@kgﬁﬁmuomfﬁﬁﬁé:k%ﬁﬁféo

cent lower than that in 1999 and 17.1 per cent
lower than that in 2001. This happened
because of an error in the AD for 2000, which
should be 276,532.6 TJ (according to the
background document “bunker-2005.x1s”
submitted) instead of the reported 219,664.9
TdJ. The ERT recommends that Japan correct
the estimate and also to explain the large

inter-annual changes of fuel oil consumption

25,
P FIT LD B OBREEIC X B COs PRI Z A

26,
L EBS I —E TEAZRL (NA)] & LTWA,

a7,
LN A DI, 1999 4L 2000 EORE LG
52000 £ & 2001 EOMTEE) L TV 5:2000 FED

EL V77 VAT Fa—F LHMIT e —F&

DB L O E R E
V77 LU AT 7 —FBLOEM T 7

L7z, &BFRINCBWT, — o507 7ue—Fizks
L

2. [EEE A —iil
HAIZ, CRF® # 1.AD) I2BWTTXTo

£ 1.C IZBWVWTY =y MREHHE LOHEBO 1§

Vv MAEHHOWHEE B IO IC KD B=E

THFRIE 1999 £EICLEE LT 20.7% K<, 2001
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for Marine Bunkers between 1995 and 1996
(—41.1 per cent) and between 1996 and 1997
(+33.4 per cent).

3. Feedstocks and non-energy use of fuels
28. In 2003, 99.9 per cent of the crude oil was

imported in Japan. Because Japan also
imported and exported secondary fuels,

feedstocks and non-energy use of some

secondary fuels (table 1.A (d)) are much higher :

than the apparent consumptions (reference
approach, table 1.A (b)). During the review
Japan explained that this difference is due to
the fact that for the reference approach Japan
has reported feedstocks and non-energy use
under the primary fuel converted (e.g. crude
oil). The ERT recommends that Japan explain

these differences in its next submission.

4. Country-specific issues

29. Japan reports negative emissions from the
category Manufacturing Industries and
Construction: Other, which is a result of a
duplication adjustment in the energy statistics.
Japan explains in the CRF that the duplication
adjustment is a quantity which rectifies an
overlap of COz2 emissions from two or more
industries. The ERT recommends that Japan
explain in the NIR the rationale for the

duplication adjustment.

30. In its submission Japan reports negative
EFs for some CH4 and N2O emissions from the
categories Energy Industries, Manufacturing
Industries and Construction and Other
Sectors. However, during the review Japan
provided revised estimates of the CH4 and N20O
emissions, following the guidance of the ERT,
the estimates being positive emissions. The

ERT recommends that Japan continue

| BJEREL L CORUES X URRBIOIET L —FIH
|28, 2003 4EICIE, FO 99.9% ASEIAGRTH o
e BN 2 WIRBHOBIAZAT > TH Y | TR
L LCORIAB LSO 2 IR I L

CERI R LAWD) . RATomsEE ()7
Ly RTTE—F, £ LAD) KR, &

MERAT— AR, AARKEDRIICENT R
 LOEEBRMT L EHRT S,

| A, AAEEA ORIEEA
29, FARIE, MU b S K OO K 4y TR O
HEME LTV S, ChIETRAF—HIHCB B
A OB AT LR TH D, AAIL, CRF (T
BT OEMEH Lo OREEN 0

 COHEH TR Y 2 EET 2R THD EHP LT
B WMIRRET— AL, HAN ORI
 ORLE NIR ICHVTHBT 5 2 & 2 HET 5.

530, AROIFHICH N T, ARITT X —PEE,
B K OMERK )72 b ONC O S B b 0

CHi B0 N0 ADHRHREAEBE LTS, L
L, HAERHC AT SERET— L O A
LRI, EELZED CHy 8L N20 0
MU AR L, EMRRAT— A 12 BA
 MZABOTHAEO CH BX0 NoO HELOE
| OfERHER B SR WIS T B 2 & 2T 5,
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reporting positive estimates of CHs and N20

emissions for these subsectors.

C. Key categories

1. Stationary Combustion: liquid, solid, gas — CO,

C. XERX5

31. The inter-annual changes in the CO2
implied emission factors (IEFs) of liquid and
gaseous fuels used for Manufacture of Solid
Fuels and Other Energy Industries are
relatively high. The reason is that the EFs
used for coking products (coke, coke oven
gases, blast furnace gas, converter furnace
gases, and coal briquettes) are the weighted
average of the input raw materials (coking
coal, imported coal, oil coke) for coke
production. Hence the CO2 IEF's vary in

accordance with the changes in the raw

material mix in different years. The downward :

trend of the COz IEFs in recent years can be

L EEPHIRIC 5 2 #REE - il FEfk, 7 2-CO;
31 EARMEIONIES K U0 = %L ¥ — BRI
- BUWTHE SN DR LU 2Rk, C02 DR
A OBEIRE (IEFs) OFIC L 5 BB BRI K
L x, ZoBfE, a—s AR (a7 R a—
U RIFH A, VEERIE AT A A A KO 1
TS PEHRE (EFs) 13, 22— 2OBEEICHE
BT B GRREIR. A, A=) OE
R ThBILIckD, Thdx, C0DRA
JOBEHEE (TEFs) 124 2 2 I FUEHR O Z ki
L EWVEBNT 5, ol CO2 R OHEHIRM

| (IEFs) 0% FEIAE, Uk LCHMT 544 1
L o—y BOMAICE VBRI TE 5, HMFEHRETF—
LA 1. AAR TR OB NIR OREIORHIC
ADD L RHERT S,

explained by the decrease in oil coke use as raw

material. The ERT recommends that Japan
include these explanations in the NIR of its

next submission.

32. The 2003 value of the COz IEF for the
subcategory 1.A.2.c Chemicals is 10.8 per cent
lower than the 1990 value and the change
between 1997 and 1998 is —9.4 per cent. The
ERT found that in 1997 and earlier years

emissions in 1.A.2.c Chemicals were large and

emissions in 1.A.2.f Other were negative, while :

from 1998 onward the figures for Chemicals
are much lower and emissions reported under
Other are positive. The sum of the two sectors

over time is reasonably constant, and this

suggests an error in the allocation of solid fuel

consumption between the two sectors in 1997
and earlier years. During the review, Japan
explained that in the period 1990-1997 solid

fuel consumption in Chemical Industry had

32, FHIKS LAZc L%H0 2003 40 0
: @ IEF 13 1990 4EOMEIZ i LT 10.8% %

<L 1997 & 1998 FEOMOEIKIT -9.4% Th
L %, HMFERET— A 1E, 1997 4FB L O IR
LD LA2c LRSS OPEHIRIZS O, LAZE
L ZOMOPHHEIZATH Y, —J 1998 4ELIKETIE
LR ORI 0 NS < 2 OO R IATE
L ChDH L EROE L, Thb o0 OEE
LB TIREETHY . 20T & 1997 4
LB L O ARG IR R EHRE 2 > = B =0

L DB ADENY IR I B0 Tz T L BT L

PTG, BEICKLT, 1990 405 1997 EDH]
BRSO T TIN5 B R 0 12 18k

LB X UBHEIR 4y 72 B DML TR 4 O 7 ¢

BRI, WHIE EOSEZ DMK S bR
LTl AARRB LT, SMERAETF— L 13
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been counted in both the Iron and Steel
category and the Chemical Industry category,
and the double-counted value had been
subtracted from Other. The ERT recommends

that Japan correct this misallocation.

33. Japan reports AD and COz emissions from

natural gas use in Petroleum Refining as “0” in :

2003 although these emissions are reported for
the years 1990—2002. During the review,
Japan explained that “0” is reported because
the AD were not published before the inventory
submission. The ERT recommends that Japan
report correct data or use an appropriate

notation key (e.g. “NE”) in such situations.

2. Mobile Combustion: Road Vehicles — CO,, CH,,

N2O
34. Notation keys are used for emissions from
natural gas use in Road Transportation (CO2
emissions are reported as “IE”, and CH4 and
N20 emissions are noted as “NE”), but no
explanation is included in CRF table 9. In the
NIR Japan explains that these emissions are
not estimated because they are negligible
(gas-fuelled cars accounted for about 0.03 per
cent of the total motor vehicles owned in 2004).
The ERT encourages Japan to report these

estimates for its next submission.

AR Z OB RS OEEAHERT 5.

HARIT AR RIC IS 1T 5 KT A DM HIC &
% COz @ 1990 4005 2002 FEOHEHZ#E L
TOBIZL D LT, 2008 0 HEIRAD)
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CEICKE LT, RAEA o b U SRIMBIEIC 5
L F— 2 (AD) BAE SN TWARPSEDOT, [0) &
W LT LB LT, WPRRET A 1 AA
éﬁ:@;5@%QKELw?~&%ﬁ%T6ﬂ\ﬁ
OATERGEE WIAE INE) ) 2T D L5 H
E SRS

9. MEIHEHIEIC $51) 2 MABESE IS B ~ COy,
: CH4, N2O

B4, SEBSEREI B KA X OREFIIC X 5 B
IR R AMER SRTW S (COx OBEHIL TTE),
CHi B0 N2O O#EHE [NEJ & 45 STy
. %) #3.CRF OF 9 [CEBMIAN S T2, NIR
BV, AT RS OHEHIREEE T 5 0 THE
ELANo T EBBIL TS (2004 4RICEIT B A
| RPRBLEIR HBIEOK 0.03% Th D), HIMRH
R AT, BARKEIORINC T RS O
EMA ST S D L T . HFIRRE T
11E72. CRF 0F 1.AG) DOEHOEDORHKA %
W To) THAC BEREREMAT S Lag
L EEmELE,

3. BEIHEHIRIC AT 2 HRHEYE AT - COs

: 33,

3. Mobile Combustion: Waterborne Navigation — CO,

35. Emissions from Residual Oil are reported
as “IE” without an explanation being given in
CRF table 9. According to the NIR, Japan has
reported emissions from residual oil under
Other Fuels by disaggregating it into three
types (heating oil A, B and C). The ERT
recommends that Japan provide in the CRF an

explanation for the use of this notation key.

35, FRiA O OPEHE TTE) & LT, #iB%-o
 BZ A< CRF 0% 9 (B Sh TS, AK
13, NIR TRz © OB % £ O ko
T. 8 ONEURINA. B BLEU O IKAHT
W LTS, HMERATF—L 13, AAS CRF
T OWREBORMICOVTRIAT S = & R

E g
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D. Non-key category

Fugitive Emissions: Solid Fuel Transformation — CH,

36. The notation key “NE” is used in CRF table
1.B.1 for Solid Fuel Transformation — CHa,
while the NIR mentions that CH4 emissions
from coking process have been reported under
the Industrial Processes sector and CH4
emissions from coal briquettes are not
estimated (negligible). Hence they should be
reported as “IE/NE” rather than “NE”. The
ERT recommends that Japan use the
appropriate notation keys and provide in the

CRF explanations on their use.

I11. Industrial Processes and Solvent and Other
Product Use

A. Sector overview

37. In 2003, emissions from the Industrial
Processes sector in Japan accounted for 5.6 per
cent of national total GHG emissions. The
largest categories were Mineral Products (60.4
per cent of the emissions from Industrial
Processes) and Consumption of Halocarbons
and SFs (23.6 per cent). From 1990 to 2003,
GHG emissions from Industrial Processes
increased by 16.0 per cent and emissions from
Solvent and Other Product Use increased by
11.8 per cent. Emissions from the Industrial
Processes sector have decreased since 1996,
mostly due to the decrease in Consumption of
Halocarbons and SFs, Production of

Halocarbons and SFs, and Mineral Products.

38. The following categories are reported as
“NE”: Soda Ash Production — CO2; Asphalt
Roofing - COg; Road Paving with Asphalt —
COg2; Ammonia Production — CH4; Carbide
Production — CO2 and CH4; Aluminium
Production — CH4; and Solvent and Other
Product Use — CO2. SFs used in Aluminium

D. FERS
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foundries is also reported as “NE”. The ERT

encourages Japan to study these sources and to :

include available estimates in the inventory.

39. The ERT noted that the emission trends,
for the sector in total and for individual

categories, could be better explained in the

submission.

B. Key category
Cement Production — CO,

and composition of limestone used, thus not
following the IPCC good practice guidance
recommendation to use clinker consumption
and composition. The reasons given are
problems with the availability of data on

clinker production and uncertainties linked

materials. AD on lime consumption are taken

from national statistics and the composition of

limestone is plant-specific and obtained from
all domestic cement manufacturers. On the
basis of the information provided, the ERT
considers that Japan’s COz estimates are
correct, but no comparison with other Parties’
estimates is possible. However, more
information on the methodology used, such as

underlying assumptions and raw materials

40. Japan uses a method based on consumption 40.
SHEEAOTEY ., 7V v — ORI L R
TS IPCC AR B Y KT TS 7 4 AH
ARTA T TR, 2 — AR
X OAFO NS L O E LRI &
 ORIEM A BRIAT 22810k 57 Y v h—0k
REBNC & B RS ORI L L TR
TS, FIRIEEO IEEEAD) 1XEOMEH 4

with clinker quality variations due to the use of

LT, FARAEOE S LTIRENOT

recycled waste products and byproducts as raw :

E&thfybﬁﬁ¥%mgﬁti%ﬁ%%ﬁ%

BN B PR RO & 55> T B (%

EL T UE=To8E - CHY) AL CRBIEVER
§4y&ypyt%ﬁémfw&woﬁﬁﬁﬁﬁ%—
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BT RTOHENE A v P UICEDH DL
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39, WPMIRBAF L E BRI P LY RIE 2%

B LOMARIKSY & HIC NIRRT 2028 L
C L AEMEH L. ROBHTE ST 5 &) HAICHER
L7,

NIR, and encourages Japan to do so in its next

B. FEX5
A FollE - CO:
HARIEZ EH LA KA O & IEE &I D

LTW5, fEH Sl Sl LT, MM

L EF— 2 IEHAD COz OHEEMIZE L& 2
DA OB & ORBIE TR TR, Lo,
RO X LB S E O BT X O
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EThD, TACMAT, HRRHT L 13
BATOHARDIE L B L i B i,
L AL b OEFERICHES < CO B BROME R

N

;TTQ\_

A A

& ELET S,

used, is needed to allow a better understanding

of how the emissions were derived. In addition,

the ERT encourages Japan to estimate COz2
emissions based on cement production, for
comparison with the national methodology

currently used.
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C. Non-key categories
1. Nitric Acid Production — N,O
41. Japan reports in the NIR that EFs were

collected from 10 plants and they varied over
the range 0.8-8.6 kg/t. The ERT recommends

that the Party explain this large variation.

42. Estimated emissions of N2O fluctuated
considerably over the period 1990-2003,
although, as Japan indicated during the
review, no N20O abatement technology is used.
The ERT encourages the Party to explain the
trend while respecting the confidentiality of
AD.

41
L7 b0THY, 0.8-8.6kg/t DFIATLEE LT
NS LB LTV, BMERFAT L 1 BA
;mzﬁﬁéﬁﬁﬁmowfﬁﬁﬁéiﬁﬁﬁﬁéo

P42,
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2. TNVIZULABIO= IRV T LOFHEEH

2. SFe Used in Aluminium and Magnesium Foundries :

—SFg
43. According to the Japan Aluminium

Association SFs is not used when casting

aluminium. Consumption of SF¢ in magnesium
ICHEI SIS SFe OWNEFRIT 1995 405 2002
EORIHIIN L, 2003 41 ZARICHD LT 5,
P LA L, ZhE RIS 2003 OV 2 R A
L DR L TR,
LEREICII BRI b b BT
RS LTV BB AT S 2 L E LU,

foundries increased between 1995 and 2001
and decreased drastically between 2002 and
2003, but the quantity of molten magnesium
does not decrease in parallel in 2003. The
Party should explain why consumption is
decreasing while the production of magnesium

1s stable.

V. Agriculture
A. Sector overview

44. In 2003, emissions from the Agriculture
sector in Japan amounted to 33,230 Gg CO2
equivalent, or 2.5 per cent of total national
emissions. Sectoral emissions decreased by
14.8 per cent from 1990 to 2003. In 2003,
Agriculture contributed 69.6 and 57.2 per cent

to total CH4 and N20 emissions, respectively.

B. Key categories

1. Enteric Fermentation — CH,

43,
TR =y AHRIC LR, T = ADEIC
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45. Japan has applied a country-specific
approach for cattle. A tier 1 method and
country-specific EFs have been applied for
sheep, goats, and swine, whereas tier 1 and
default EFs are applied for all other animal

species.

46. During the review, Japan provided
information to justify the differences between
the cattle and sheep IEFs used and the IPCC
default values, as well as the trend along the
time series. The ERT encourages Japan to

improve the transparency of its submission by

in 1ts next NIR.

2. Manure Management — N,O
47. Japan uses country-specific EFs for cattle,
swine and poultry, along with IPCC default
values for sheep, goats and horses. During the
review, Japan explained the low value of the
N:20 IEF value for Solid Storage and Dry Lot
(it is one—fifth of the default). As indicated in

previous reviews, Japan should also provide

for Liquid Systems (7.5 times higher than the
IPCC default value); the information provided
during the review did not enable the ERT to
understand why the value is so high. The ERT

E%.
Ebtoﬂw1®ﬁ%£i05$%ﬁ®ﬁﬂ%ﬁ

i 46.
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incorporating more information on these issues !
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encourages Japan to provide more information !

on these findings in its next NIR.

C. Non-key cateqgories

1. Manure Management — CH,4

48. Some large differences between the IEFs
used for non-diary cattle and poultry and the
IPCC default values were explained by Japan
during the review. The ERT encourages Japan
to provide a more detailed description of these

issues as part of its next submission.

i 48.
 OPRM (EF) e IPCC OF 7 44 Ml
E@%o#@ﬁ%&%ﬁomfﬁ%btoﬁﬁ§ﬁﬁ
P2 1, HARZROICE LTS B HMIAR
A, KEORHO L LTED S 2 L E 5T
%,

C. ¥EERXRY
1. FEHm OB - N2O
AR, EHFBLOFEEIHEH LT BT
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2. Agriculture Soils — N,O

49. All subcategories are included except
Cultivation of Histosols, which is not included
due to the lack of AD. AD for animal production
and values for the fractions used to estimate :
emissions are reported as “NE”. The ERT
encourages Japan to estimate them for its next

submission.

3. Field Burning of Crop Residues — CH,4, N,O

50. Emissions from the burning of rice straw
and chaff and other cereal straw have been
estimated following a country-specific
approach which is not reported transparently
in the NIR. The ERT encourages Japan to
explain this approach in a more transparent

way.

V. Land Use, Land-use Change and Forestry

A. Sector overview

51. Japan has reported emissions/removals of
CO2, CH4, N20O, nitrogen oxide (NOx) and
carbon monoxide (CO) for all relevant
categories of the LULUCF sector for the period
1990-1995. For the period 1996-2003, only
CO2 emissions for the categories Cropland,
Grassland, Settlements and Other Land, and
N20 emissions for Cropland are reported.
Emissions from lime application, wildfires in
croplands and grasslands, and drainage of soils :
have not been estimated. A key category :
analysis, an assessment of the uncertainties
and a QA/QC plan have not been developed for

the sector.

52. During the period 19901995, the LULUCF :
sector was a net sink, the size of which
increased from 66,543 Gg CO2 equivalent in
1990 to 83,309 Gg CO2 equivalent in 1995,
offsetting 5.6 per cent to 6.3 per cent of total

49,
L SRTVARVE X LY LOBBEUSNL, FTRTO

51
: LULUCF 2Bz BIi# S 53~ TDK5 0 COs,
: CHa, N20O. ZHERLY (NOx) I8 L O —mafbiish

2. EF#o+E - N2O
EEE(AD) ML TWARNWZ Enb

TR ZEATHD, SRHOHEEICHMNT 25 &

 EFEO TREE(AD) BLOEIGOME LT INE)
P SN TV D, EMFERET— A, AARBK

EOFREIZHIT TINDLDMEEHEEST D Z & &21E

5.

3. EFEYIREM O X — CHa, N2O

L 50. RO LB LG Bk b N WORED D 5
| DEEENC K BRI B AR O T 71—
L SERHEE SN TVS A NIR 12 O H R B
RTEERSRTOARY, ERERET A T,
L HANZOT S —FIcoNnT LY BTN %

HED -

ATO -

& Z2R 5,

V. THFRIA, HFHEOELR X UME
A SHOBE
1990 4E5 1995 AEDHARM

H A,

(CO) DHEH/MZILIZSOWTHRE LTV, 1996 4F

LD 2003 OISOV T, JRH, BiH, PR
DS X Mo BHIK Sy > CO2 OB 7R B TS
LD N0 HHHOZASRE STV 5, AKX,
S K OREEH OO B A 72 B ONC HEEHRIC K B B
Emmﬁﬁmﬁbhfw@wo:@%ﬁmowfﬁ\
PR, FREENET £ A AL P B LD

: QAIQC 7T U HED LR TR,

52. 90 b 1995 Fo MM, LULUCFE 77#71%

ESROWIGRT, ZOBEIE 1990 40 COx 5
66,543 Gg 7> 1995 4FIZIE 83,309 Gg ~HIMI L
}ﬁﬂkﬁ@%%ﬁ%@5ﬂ%%;@63%ém%
LTCWiz,
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national emissions.

53. The notation keys have been used in the
CRF tables in all cases where an estimate has
not been reported, but often they are
inconsistent with the information provided in
the NIR. The NIR states that no peat
extraction occurs in Japan, and therefore the
category is reported as “not occurring” (“NO”).
However, the notation keys used in the
relevant CRF boxes are “IE” for the area of

3

peat extraction and “NE” for carbon stock
changes in living biomass and dead organic
matter. The notation key “IE” is often used in
the CRF tables but no further information is
provided in the documentation boxes, CRF

table 9 or the NIR.

54. References to AD and emission/removal
factors are generally given in the NIR.
However, it is difficult to reconstruct the
emissions and removals estimates with the
information provided in the NIR. Apart from
the NIR and the CRF tables, Japan has
submitted additional Excel files with AD and

background calculations of estimates. The ERT

encourages Japan to incorporate the necessary :

information on methodologies, AD and

emissions/removal factors in the NIR.

55. The ERT also encourages Japan to estimate :

those emissions/removals that have not been
assessed, initiate QA/QC procedures, estimate
uncertainties, perform a key category analysis

including the LULUCF categories, and pay

53. CRF ORIZBWTHEEMED s STV
T RTOr—ABOT, EREESMEH SN T

VB2, LIELIE NIR CREESh T AHEH Y —
FTMER RV, BATIE E— FOREUH TR T A
L NIR ICHRRHATEY o> T ORNLE

Eﬁﬂiﬂ\Wohkﬁ%éﬂfméobﬂbimF@
S RA SRR BT, U & ORI
0T TIE) ThY . BEROBEOEIZ VT
. INEJ Th 5, RS ME) 11, LIELIE CRF
 OERTHASN TS, CRF 0% 9 £721%
 NIR oScBMiiC I ZhBl Eoff TR S ATy
AN

54 IEBIE(AD) X OHEHMIUREIC BT 55
L EHIHILER NIR ICEfSh%, LaL, NIR I
RSN TW BN SIS & O O
A< D L IERBETHS, NIR BLO CRF 0%
 BUMZRAAR FHEIRAD) 5 X OHEEEO 50
Ny UGy RERRLEBNOT S, EL T
ALERIM U, SPMERET— A 13 AARY
L, TEEVEAD) 35 K ORISR A B 5 B
| efEWE NIR ICBE VAT = & 29352,

55, HPIERAT— A 1. FEHES TR
L DS OPRHMIR OHEE, QAIQC DRItA, RHEE
PO, LULUCE K4 & &1 BRS04 %
LAV, T B B B RS O I

CRIET B R ADE TR 5,

attention to the appropriate and consistent use

of the notation keys.

56. According to the NIR, Japan is verifying

the latest land area statistics and developing

56, NIR (2 khud, BAE LMo HRICBIT 5 5t
 BOWEORER AT > TH Y . LULUCF Offix 0
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various LULUCF parameters, and therefore

onwards. Japan informed the ERT that these

19962003 will be reported in its 2006

submission.

B. Sink and source cateqgories
1. Forest Land
57. During 1990-1995, the Forest Land

category was a net sink varying from 73,290

Gg COz equivalent in 1991 to 93,149 Gg CO2

equivalent in 1995. Japan’s estimates of carbon :

stock changes and emissions of non-COz2 gases
are generally in accordance with the IPCC
Good Practice Guidance for Land Use,
Land-use Change and Forestry. However, the
description of the methodology and the
definitions of parameters used to estimate

carbon stock changes in living biomass from

wildfires and other disturbances, as well as the :

57,
L OUIIE T, WU COz HELT 1991 £

NG A— B EERP TR B, EoT 1996 FELIED
decided not to report some emissions from 1996 BONOPEHIZONWTIFHME LW & & LT,
RIE, 1996 4D 2003 HOBIHO b OBk
LB RO OHEEIE 2006 ORI THRED T

emissions and removal estimates for the period :

ETHH L, WRHRAT— A (B LT,

H

B. TR X OREARX S

1. ZRHk

1990 FE 5 1995 FEDOHIR . HIRX S IZIERE

73,290 Gg 775 1995 40> 93,149 Gg & B LT
0D, AARICE B RESHEOES L I COs
A APEMOHEREIE, TPCC ORI, LRI O
BB L OB 57 Y R T 77 4 A4

S VAT S TITPR TN S, LinL, HiE0
LB X TV A ADBFKZ DO IR
LB REBRIRO B ORI M L R0 i

BB LOHIRLIMAD EHRAD) 0 4,
EMERAT— A (CEERICEETE 5 b0 T
L o 77

derivation of the AD for timber harvested, were

not clear to the ERT.

2. Wetlands
58. In the NIR the methodology used to
estimate carbon stock changes in Flooded
Lands Remaining Flooded Lands is described,

but in the relevant boxes of the CRF the

notation keys “IE” and “NE” are used, without

explanation, instead of estimates being

provided.

VI. Waste
A. Sector overview
59. In 2003, total GHG emissions from the

Waste sector in Japan amounted to 31,615 Gg

COz equivalent, or 2.4 per cent of total national

GHG emissions. From 1990 to 2000, these

emissions increased by 33.9 per cent, but then :

2. iwih

. 58. NIR Ici¥, A L7z bk FOvEA L=
OO RFEEHROECOREE T EIR R B

L T %, LA L CRF OfSiliciE,
L Z R RO ) IR TTE) $7213

Al 2N A %

NE] AMEH S TW5,

VI pEsy

: A HBOEE

59, 2003 ARICIX HARICE B BEIM AT B 0
DREEA A ORIEHRIE,  COz #FIT 31,615
L GglTiE L, 2V AUEOR REDRES R

RO 2.4% 1CBT= %, 1990 FAE 2000 4EIC
LTI OPE R 33.9% BN LAY, ZhL
201



steadily decreased and, in 2003, were 26.7 per
cent above the 1990 level.

60. Emissions are reported for Solid Waste
Disposal Sites (11.4 per cent of total emissions

from the Waste sector), Waste-water Handling

(6.4 per cent), and Waste Incineration (82.2 per :

cent). Japan has implemented a solid waste
management scheme that includes
incinerating all organic wastes that cannot be

recycled and landfilling the incineration

residues and non-recyclables. This explains the :

high COz emissions from incineration and the

low GHG emissions from landfills. In 2003,

BRI EICED L. 2008 FEICIE 1990 6 LLE
: 26.7% LEISIETH -7z,

60, EKBEAEMIAERY, (JETEM Y BRI LoD
11.4%), BEAIUIRE) (6.4%) 35 K OBEIWIERIS
 (82.2%) 7B OHREAWME STV S, AAIL,
VYA AR 2T DA ORERI72 &
 ONCHERIZRI S KON A 7 LR WTRER D HLD 3
 CEBDEERIMLEA X — L2 KL TV 5,
HEENC 2B 002 OHRHAE L DTS IR
E%@%ﬁx@%ﬁ&ﬁb:kﬁ:ﬂﬂi@ﬁ%?
L X%, 2003 fEIiE. CO2. CHs BLT N0 O
T EN BN O TORIEHED 738,147 B
LU 115% Thot,

COz2, CH4 and N20 emissions represented 73.8,

14.7, and 11.5 per cent, respectively, of total

emissions from the sector.

61. Japan has developed many unique
country-specific factors based on long-term
measurement programmes. Some
country-specific EFs have, however, been
introduced with only limited supporting
information. The ERT encourages Japan to
provide more supporting information on how

these country-specific factors were derived.

B. Key category
Waste Incineration — CO,

62. The ERT supports the recommendation of
previous reviews that COz emissions from
incinerators with energy recovery systems
should be reported, as required by the Revised
1996 TPCC Guidelines for National

61 A, BMIMOMEC LS AARE 0% <
5@1%‘§&%§1,\-(1,\50 LnL, 8O0 HAKHO
HEIRS (BF9) 0RMIHFBIIREN TS, ¥
MZHRET— A . RASED LS ARKETIN
B0 RREOREE RN ENCONT, SHICE
< OB E RS 5 T L 2T 5.

B. ETERXSY

| BESEMOBER - CO

62, 1996 fEET IPCC 1 K51 LIS ERT 5 &
L 91T, TRAR—[EUL S AT DA D BEHIE D O
CO» DHEHIZT X V¥ — B CHET 5 2 &Y
CELV LD, FIOBEEOHEE ISR T —
PNESTE S

Greenhouse Gas Inventories, under the Energy

sector.

D. Non-key categories
1. Solid Waste Disposal Sites — CH,4

63. CH4 emissions from this source fell by 11.1

D. FEFEXHY
1. [ERBEEY LIRS - CHy
ZORERNS D CHa ORI, 1990 FH>

| 63.
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per cent between 1990 and 2003. This trend
was driven by the policy that favours
incineration and recycling instead of

landfilling.

64. Japan has used a country-specific model
similar to the IPCC tier 2 methodology. The
functional relationship of decomposition rates
of organic wastes with time is key for this
method. However, the NIR and the CRF do not
provide sufficient information on how this

functional relationship was obtained. The ERT

m
HDEF AR LTS, RIS

|5 2008 EORNC 11.1% WA Lz, 2O bl R
DT ROBEIL VYA 2 LR EESE DB
 RICLBbOTHS,

H AL, IPCC Tier 2 @ F{EIFALL U7~ H A%

-
LR OB OFETHEETHD, LiL,
 NIR (2% CRF (26 2 OBRAEH Tz HIEIZDL
L COFHRBERITER I TV, FIRRAT
A BABEFAE EOL DT LTHN
O LRI B T & R S,

recommends that Japan provide more detailed

information on how the model was derived.

65. The recovery of flared CH4 is not estimated; :

the ERT suggests that Japan estimate it and

its impact on emissions.

2. Waste-water Handling — CH, and N,O

66. Country-specific methodologies and EF's

have been employed for estimating CH4 and

are adequately summarized in the NIR.
However, neither the corresponding AD nor
additional information has been provided in
the CRF. Consequently, no IEFs have been
estimated. The ERT encourages Japan to
provide this information in the NIR and the
CRF.

66, HEAWMEN D CH,
| HEE I F AR O i KUY BEHRAK (EFs) 78
N20 emissions from waste-water handling, and fEH SN, 26 iE NIR ICEUICEHN STV D
. L7°L. CRF |
BEVIE SN éhfwﬁm
| DPEHURS (IEFs) 13 STV,
L A2 NIR 5500 CRF 1280 T Oz 12
5 C & AT 5,

?65 ﬁﬁ%ﬁbfwéCH4®@Wi%iéhf
RV, BERE T — A 1L BARDR Zoff

DY~ ORBERES 5 T L 2 RET 5.

2. PEKAFEE - CH4 BET N2O
BLO N0 DD

MITHE 5 HEE(AD) ?6
L7z’ o>T, Rt
ERT %,

203



204



. o C@D R CH BT O BEY HES
4 ot B> — LATTEAOT 1P (®)es AWNAF LLIDISI LI OF LY R0T it s
WO T LIRS AH "2 2GR W BR0 TN IE © Ly)EE NN T 70 TR N2 ORI
B L2 B ORIV AR 5 i 21 ek Hi42=7€002 wiﬁ.m*%mmvﬁﬁpi\\ﬂ\\u\gﬂﬁﬁ
. ‘N ey
T o | LR e umszoocHmaIng e eq| e
N ENACRE AR U (SRR EP ] e S 2 AT
LN URKEIET HOD2 LA LK T YD
NEANFEO (2 202N YRS
LTINS An LK T RS REN Orh
WU UR I 2 R1BTEHEE £12-(0002)DdD
R E X CHANHEOr 4— "R " u
T © |7 S| I e S — | AR
SRR | Q190 R O o048 000 TR 200
BISEHE00C | “oapyam o M2 S 2] O T
BN 2B A £ LR TONDNETZ B e
SRR AR QOQUT "W ROINFFED T
QAU 2R AR D YL RE IO 2 2 £ L0%
ZEN R A 049489 "0 v 4—r
QR
YNH HY O AW2NFED R D AR R
Y 2VHV LR (T O HNAGE £ L VRIS NI HE IS 5 OWH LY "2 N 2NHH YO NN Ak w
+  QCOAUT “CRUDIL NN T VT %T A LHN A £ © HE | oA L LAY LAY HODAIERN RS HAR
£00dI R h OFH TSN LA (A A 02 EUD QU “WUGRIOPUUIRID) 66T
WA N2 22 (A S O M
ax.
HEDNHINER Y O2 " URERCE ML CTAN AL TG T O (6rLs) B CNILND YRR 2 AN EX
Bl R o W 3E ) [200 B O I M — e e © 100007 | o LB MU TNl 23 Rl
L YL G B DR RO g X -0k T s S CE Y 3OS " 2 NS 23 g il
GBI 2 bl R S L D S ER QL ALy — kT
(FE S [iiS7 IS
Toiepdg) (REOMOT| o e
HrE Y
RRLEGNEES NGRS BN T2 ARG 5 B BN 7

HEZIRBOR S O

HEr QOO

Y
I 1

LHEZE

LCIEBLUNTRENRYOEY Y0 LFET - —F1U LT

2VCIIZBLUKNTRELHOEL R

205



- @
O E WA — _ S = :
e SR/ Py~ Yo ey = g o T T = © g BT OFEM AR RS | FEHOAEM R FE Y
M@k\\x/ gﬂ\%\?_m@w H/A\,\H\%H/\\@g%m éwwm%m%vﬂn__%ﬁ@ NWN}Q;W%]%\_\/NH/M\@%/DNmumw,%t_‘_‘__nﬁ
CEEm A gTaN]
22000 (102 Y4 —o | OTHFOHE 10N (Gae) 5L
WL —E | O R HEN OB A D LR T R Q@
LTI EHIAC0D WA CORE O LOT NI U
O TR 2O FRER R REC LT 228 o © oy S %Mﬂmﬁﬁ@mﬂ%%ﬁ%mwwm%ﬁﬁ WY
HAAC0D "@RAEIZ LT FHY CURAHE RIS Y 2IH] =Ees = Z AN 421 u B EY 2 L
ARz IR e T U TR T Y SR e S| T 1 b g
O E -1 (000 MR BN B 4 — = O ST G O ol 4 s
i — 0 o SR IHEOE AR B SR SR
§ s Nl o198 E T Fl e -
O O S A B T USRI 24— OB B T 2 S T 2T HE900C
SR AR CH S R HE H O XY [{0)e)
- —FAE T AW EER T T O 1E R —F k= O WHOHHV'T
‘@
FAH [ QDN D) h N L EEXA R
EOMA SR 2L 2 URTAA 217200
° b RSV —OES A URT 2 —%
J TERIDRYRE Wb R )ED
FESRIGH - . TP O L GOONAN “EID-C2) DA, BT
T I s b T ar S 12 DOANN T RS I BN T S (S
LR @UH R [0 NI D XY D N2 Aﬂm@:m e ® (o e M%MMM\WHW@@MMMEMMW@WM%MWM\MMEWHM HURE B O O I
171= (SR m,km‘..__m SR * H2
QAFL AR “ LI NC DR RN TG C) LR [n O T WUQEHJ,%A\%Hm_w@U AT \C\\mm%_mu“
YA LR SR B O QU AN N A LB W RSO L 20D LN T LT MR L AL
ST — Rk TH OB — kT g
@RS HEROF HAECOIM T — 210
LY A TEANCASG A O
(PGS i85 I SIES
ToRERdg) (FROHOX mand e
HE e
L PONCHSE A ACR o el A S QLR B T 454
HE QIR B OH S O
H¥r#2 i © g

I 1

206



‘AWM F DR — ¢ (0LL5) G4
AL TOYIN 2172 L HPEE QAL URT L2 4H Y 43 T 14002 G@y R
O LB [y — 1k = QAR | D7 RE T2 . O DFL — e B E T G IFLT 18 kT
O&iLs—210kT= 04D "2LE LTI OUF I Ol © W,N\HVMNM u,ugmmwm@&%mmwwﬁm%&&MMWWH\A_WW% B TR ORI et oK
W LN MO T S B HH O 1372 0b b2 -h£002
T2 FE D~ LRI NC 21 [ [ — k= it 3
‘ZRFZEHIINC A AUVENE N FRE A S ISR CAE R/ |
VR O WTE L OB 3NAEE S0 " LR O G2 N L =10 - A R SRR E AT ATy L= R AP O L 2 OEHEIOANN
DN EHESLLHI T "ML TEG D N FH O YL R CRIA L 2 OOONNNG -7 ch 5 [
S TPRgErE1
B TR G Qe ] TR —AG
CET I — A I C T | © THE | TEEO— A D (b | T S A T IE
SO URT ECEOTHEL: ) THEG I RI20Y | 2TV B Ak T 2L
B - B A RO EE —Xnk— &
X
SN N B R M A oty o
HMEC B2 3 @
= =t = — NNWJ/\@W %U\xrQEWK\,WV\I%\_\%H<M_,”,Q%W@M% g N =«
FENIEHINTRERU S EPEROR - © TIUH00Z | OISR " (Tl—te % 1) UGB | BRI CE =it
W — ek =G I E A R Ly EE R
— XTGP 4 — LG bW T e
Vel FE o
B QURILCHIMES MM O
QTIN5 O F RIS hF7H500¢ S EIURD O LI IO YR Y| Zopn L s e AL
W MO DR IR o E T MO I F H O£ —O L L © 9eLy B E @o,,%mwm%vﬁu@m ,,UUQ‘U_WNSN&WN%@ ﬂwwlmwkimiy
R U I A A T e eV
e . .
‘LR — N S @ONE H ksl oFE HAft @ S e (o
WONINY G BTG R WO am sy | © PEEN SRR a0 J2wT 03 * f0ooedoL pue sabesonag| WA ok ORI
J\d*m_wwoom .m:_mmwoo\_n_ P0O04 8¢VT | [Sjediwayd VT
0ecs P imﬁr 202
~Tr FHHI00C LR, B | 2650
] 7 = © ge FpNg B st (330 R A o QY 2 A ot | wuryT
PR O 02 Z B w2 E O H IO Oy LB | RS T LT S S 50002 MH%M Skl
T 1§=5¥002
IR DO PR D NI L
Lyes g | OB HHECTEZ P 216K R
QL WHHEDITINZ H M B 2V AT B © o NI GBI LM RO 2l TR EE
BHYEH7800C s g o> o L 2T B H 0 R S TR T
HEHE T DS TR W ETE <V
(VY [ pIDES
Toiepdg) (REOMOT| o
HrE e
LK XN CHSE EAV QAT Pl b QLR B B R ACTA] P07
HECHRB 0PSO
HEr @280 g
L7

207



CNHZM O —FETTH
SR 2O S TR WA T4 — L O EEIVINSI 7T 55000¢ " E
SVMCEEMTECASAN(HES T H¥EN) Y E 2F
e ~OESE
R R AR P R O b e iy kg o I >
TR e e & o | EUOCTEY T TR T 3y e s
WS — L OB A 2% 11 1] - WA ORI T A F R 09U -
T VA O (s — ) S L% 72
COOMETHF OHE | OTH A0 3T U (VT) TR
IO ZFEHIEFHO OO C(HYET & “HYam) X E
NMMMU, ,gH\,)U\J{ﬂt H ﬁm_\qﬁﬂ
IR RO T ST Ry 7|  © B | I — LSBT T o s e
@I FEM RIS CH TR OB = > IR EE NC2NFHHHFOIN YTHOOI Ul T T I - <
C L TEFR QT2 E L= AN E B O A AT IR T T
< TETqr o NEE E N B o mu«w% ,)H\uw,b\
WM,WW@M%WWMW_mwwwmmﬂ\ﬁvlmw%mthMWmﬁ ) RMW H 4 — LFHEIVINO YT 345000 " =LF
WO AT TRHEW AT MR Y 01 A A0 L P : A
A N O 7 — LB VN B AT Td BITEHE00C AT 2 S CE HAF 00N 7HO
. QUL R B 233y
< NOURT R LI E NI URT A 0H
YD R EAKEGHI T DGR IR QB @Y 1210 FR— Ak T "G LWHRL— L
FUENR RN D H BTSN C 8300 seE HELD G EEAVIN * @ o © s B O Z B2 EIAS NEIEER U2 AN O O R B dYIN OZN 'vHO
OIGNURT 2 E HH — 21k T2 — ek = O § TGLHFFI ARG LTAFHY 20—k 89| WWORWY'T
‘CLHETEEEORH — 2610k T O H B e AN B S 2L HE
dVIN VI NG D A NTAN L T EE D 2 — ek gy A UEEEAVIN 2 B — ek T2 Ry
QEE ek T O TIBEROmH R R
CRFANEY @
Qb IR (L —> T8 BA/CIN G°0E (T E YIS © g | USUEH IR E NN (BIINE'ST) | B O30
K OXNV NN HFD-FREAVIN
‘LRI AL RO W CALUR| A QT HACH 21 B R
W T B BENAF L LOHN DAV £V 6600dI 1796612 © o s T HAHOCN "YHO QUG RO 2 2| 0 (K Kﬁi@xv
TR 2y | Z O B BE OB — ek = O 8 Kl QITRAN AN VRN IRTI | KIN LSBT
Qb B R o s "G @ -T2 R T EH'Y QX HAG
ALY E 3 I HE 0 4 — LIMEE Ry (R T B o . QL —LIMEE S =L R 0TI | G 21 Ry (X QAT B X3
¢
ov'8e [\ USHFEFCE 63 DNHIND NG D) T
QL PRE DI INZ R © LyGd | TR (B IO S — L O WU HEE o~ M B LBl o~ dIN
BlgE=e00g | LD @I OFE A " EZ L BY QN B
YoCosdal "L G CHIFOME-WIH O — £
(FE LT HEH IO E
Toiepdg) (REOMOT| o
HrE e
RELEGNEES NGRS EAV QAT Pl b QLR B 5B BN Prse
HECHIBH OB SO
HErO# i © gy

208



-z - OTE A N DR Pl mﬂ_ﬁmfo“% DI L H
TR HHIFINCFH L — LR O U E B LU WA FE QRN RO F L L| T O EW O (58X 77daT
AT EEF GO E L "R (88Ls0) T ik RPN A OF AR Za
SN2 UR I TG ONVF L LD LA LA LG LD © @&goﬂ SEFEFR AT NIURE S D NC RO O L2 LALS LS| (LALD T LS
AL LEHEY JHHRE 219D W A £ 1 6£00d1 12X =966 1 LANLALGLE N AL LERE S LRG| LA - Ll hlg R A=
("
QREZTDE QYD ELE
R Ok RN}
G A RMIHOT AL o |Te¥# o T S D)
LN FZENAE L LOBEH A O L AN LALAUYRTIDO T 00z | 2NTTANG QU2 GV MELY oy no-Buieys, £102 L) [y Buney-22'g'T
oW
JHON'YHO“0OC:H 2147
(LALGOSFDNETL S
(ARWE
P R ED RS
HQHMH@NRV&WDM Mt
"4 RO AL o |Fenss N1 me;%%@gmmwm i) At
LN ZFN A L LOGH AL £ 7 (LA LYURNED)DDD TUWAp002 | 271N D@L G CRIEIEE \p o seB-Buey, £102 L) | 1 Buley- 92T
EOHIFON''HO %00
CHRle 0L
AL AR LY
. ("%
G TR N B T2 (BUNUON) i oL W s s
QTR LT 2N I HATHO 009 T T e e
21 (Bunuan) idd oS IO LY L ADNT L2 (WA aT) ) (TS ) SV S Ao B (19F D1 B O ) | B ) 408 B
OV EEY DR L 2L C AN T ERE THHEHD 200 TWp00e | 27 MEAN] " QUM ITRY 5 seb-Bunuan, £1> E L) 1 BUnUeA- 9°7°g T
OIS QSN EH Y LGB R L @LNG NI URIZE Mm@
SUWFH AR ONAF £ LANDADN T A £ ) £00d 1 12X =7966T Hﬁfo_woo@@é
we ek wmumxﬁawm
RS
WO TeVIO G T 0TV ZH AL A%JK@J& YA V\meWQRHv‘mU\rM_OUuQ,._.\UV_OOO_OOO_NNH STOIEET _ OZN ‘PHD
riote DUST IS TEEA oW 70 O = IR O AN T R EGSTIE0| WMV
m% %EW@@%&%E%E T FH— ﬁ@ﬂ@«w FITE5E00 | TIF=TOV T T RN I 0| : O
TEFIR T O— L) FHERWHET RN TS A 21 R HE—CASENTATV T X LRI =
(TP H 2O R
Toiepdg) (REOMOT| o
HrE e
RELEGNEES NGRS BN T2 QLR B 5B BN 45
HE YRR OR G
HErO# i © gy

209



“CLLZRY
W6 D TRRLCHEET DU DL USRI HN A L 4
wwwmaw,)M@IW%WWMUWM‘me@M,ﬂV,gn\quoo>m&2 o o (9S4 ) G ) o G\ewwwﬁ*m%\w‘fu&%ww A OFHAFO0ONAAN E3 AN
SNFIEINIRWRIE GET NI USRI AE L L Elfe478002 | OB IS ZIRIGARE HEREN AL o) 00 CH 1RSSR v
ORFHFHE * £ QS 2 UGB STIE OF A £ 121700
. ﬁﬂwﬁﬁ
W26 DRI DU DN U HN A £ e
o m@_@fﬁ%mmmwmﬁ% I AIONAN 2.6 (9543 ) B4 USRI cooegym| HAENLEY L
, © 108458007 | COT A M IS - WA L £y | THFOOANN “00CH)2) sve
SN TANI RIYRIE QU DN N2 UL QHN K £ L = TGO N E L LY L
ORI £ QS DU YT MEE QT I £ 120700
‘L E LN ZH RO © (9GLy ) T HONP WEOE TG %ﬁﬂ@%ﬁﬂm
SUF L L P RCFVFAE YU AV L1 (£0Dd 1 [E X7 47966T BlGea6002 | SEFEHCHETHFY OHAAZH A HFOX £ — | CO0CH 2N M F X &—~ vz
QSR @ADL URT :m@ﬁﬁgiﬁ o |moowm NPy AUOTTH] e o IO
VT2 ﬁﬂmwoo@m&xulnwﬁﬁﬁj VT, X — B 5e002 | SEFERCHEBOHAASH T T OM & — (| C0CH T F OX & — K .
=LA H o5
QMO N EAEGHIG " YR 2NN UG o e (/3 . —) XH R
w S . O o Safs SN IR T meﬂmwoont V| ZHFIET Y
QU OINE L L LR CHHOT S LDV st i
AR AN B Fok B 2 00BN 1 X o |@e0TEl  CUT L REZCO0T LK HIZE000N| B HHATOICH I PO v
£ AR TG RE58002 | EDREHIHAFZODCH D I H 0 B M oK | B o b 2-m Q3 W T ey
o TR
3 E 2 \ =1 Y
LB RE TS ) i A it P © T | A e e o
FONTH STFSEFRHINT I ZGLAFEIAFLL M OFITT2¢00¢ " G212
WS DRE oo )3 oy Bhea g L EEAES L3
CLRRF (FL4) © TUAP00T | o e (oA OdD “SE/E] T Y H Do e
4 N 2 = N ~ — =l a2, N Nyt
TR G I X L D O A0 Col 21T <X 2 AM%%%%WPﬁ%@mﬁ%m@%wmmﬁmm%M%m 40D VU UFE X 2 TV'e
£y
ARSIV P AT N _ —_— . — TR TEIOCERY
FTEERO0 O Y T SR~ B © Kk PR s o TR NTTET
- i } QA SRR T YL W stovax
CEHH T LR O U R © HE ) 2 IHA OO ¢ (B) B0 o 92| PHOGH 21 o ey NTTET
ENIE FEENLE
Toiefd) (BROBOZ mag
Hrah o
B LR POIGHESE | BdeWoToretil | ORI R R 54
HECIRBROR S
HErQ# 430 14

210



) R
WP DIHINEZ N O y s . i
DA ORI R B Ly O B ) L e 20— (=Lt
o gl - %) QR — LN (AL gl [, l
LRI D C D) g O O TR/ PR 1 t¥on e SMWOIW| BRI Y
RN
G P DN N L O SR TN D NS D) 0 s ) 5 s | SRR VNI TON B 0 &5l (VN
WU L HMTTNGT  LE LMWL Tt R 2k D2 b s g PHETEY (TR LTI | ON) M-S R
SN EEINZ AN ZE X HAF Ol —
LTI " RASZE - s o gy A0 CH2IFR G @ s s—o
TS (VD R O o0 e = © B TSR T o Do imntins T
- © Costsh QL CHTHIHHTH| 000D BB .
PR EZH OO USRS T CHE THRIH O X < == 10¢
CEEETTE AIYE ) . — Hifo|  FRovi—=
TS (VD RO TRooc e —| O R SRR 200 n1mipons—o 5872
"6 BB THATOD Al o P COLUR|  MOEHAFOIGH| B —
ZEE A O L LYW A Y £ ) 60D LX) 5966T mmmm &mofmm HERF R RN OFHAACHANE M v — K| FE I — L iein rae
°C bR VN (69'95 . . By
- QOUR| N OFE HIAHOCH 2 Figllre—1tr
YOI AT WAG I HBLNT © LT RO el B -~
W Ay S A L A S ol el Lgesbeony | HEHFARIREOBIRCANR A — | Sag — T ez
"6 A RIHFOOCH T T, Db — 07 o 0 "SR] AHOEHEOICHD| b —
QAL RO LY URM DA £ ) 600DdI XD =966T m_mmm&moou MR R R OF THAAFCH AT Ay — | BB o — 0T LAAL r'ae
(228925 AL M S BRG] e
TEWTNERES T A © e m | | bR o B
L TSRLA w2 c LR B P EOR £az
EHAE8002 | fiasee)y o219 HHBOIN O G 3~ A2 | Y CONCOMB R 2 AG L
CEHMAIETOG A 25— LI
\ S s i Nl ST % EEAACL
AR OH RAFON 2 219dD “FILAC 2T (o A2 ) © SRS . ke b < Z 5 v a
CH455002 2L b3 2 ok T B OINCOG LI A AL 2 NC 25 FHOINO QYT EHAARL| ONOD YR EHAARL €ae
- [\[74% B QURINCHTE] AN T LSE2 T
S EM 2 EREI TR —=a1 O T €00¢~066TE TTAFOCN  /F "Ry £-%| (Eg OE - FHHaF mm__,m
thELHS00¢ |HEXNC @ OFHHFECOSIGE LY
(LMY WHEULE
ok (RROMOZ| mand oo
Wik o
B POIGHGE | mowRwoTIEdR | CEESERE ST R e 58
HE R RROR S
HEQOw Y00 14

211



T R O @

27 (R QOB Z A% TSEME ) AR > £la 5 21O R HFHE A b gy 2198 "R G212 "B 2 THrk & VX ICH R | R O QI T3 0 LR T 21 E ) TRl

M TERL ) %

QMO N EAMEGHIG " QNG RL— 4 TN o H4FWO®N “02¢ (HFOE#o
R EIT £ DL U RINOF IO £ L HO OO0 MOY) B> At
G PEM D R ERECHI T QLN T — 42N o H (B{1£O°N
R EIT £ QE LU RINOF IO £ L HACH HILONOT 02 | I 2) B> At
°C [ D N RRREGHI 3T QR DIl — LI o e €3
L BDIGRE A £ QI U RO 1K L L ONGHIBH QO HY Y HY) Mo at
o . PN . LAA=—&
S b FEY D N EHECHIT AT QU DNl g — L3184 HITH4°00CH 4 ~= < )
BV I LD G A RO £ oL o iy suap|CCOTHRER
G MO NG RAYNT I —L TN o T HO| BB T a=31 L
URH D LD LU RAOFHIAF O E L L CHOIER O =31 L €0
QPR D N RARCHIRE QN " - N ey M4FQ"HO| B L=2"L
O UGHVTNIEE DD UG R A IGITHI DN £ L O e AL TR R IR HTE DLt | T8
°C RO N R RALGHI T RN, o O HO 200 W
D UQEFINIEEE " QS 2 UQQRINCFEH HAF O F L L LS 0 W T ‘NaZTaT
L O TR CHI T @2l o FHERCO"HO %00 W
D UQEFINIREE * QS 2 UQQRINCFEH HAF O F L L COF VAR IO % T ‘NaZTaT
TERE .
D R * QNS A R OB RDTHON o _ <O 00 N e
HZOOH WAL Y * b ISEINNG RACR T OI L L CHIR ORI 8t
G MO N ERECHIN Y @AY NTN LG O o RO G 21 LN @é%&q%ea\,m
T B 22000 h il * -9 2 UQRB SRR A O L L O HOONQWI| T ezt
°C R ARG 2T S RN, o H44"HO YT 5]
VO UGE STHIEE * £ QD UG RBOFH Ok £ L O G 2 1 qTeT
‘GO N TRARGHI T Rl _ X
VO UGE ITYMEE | LD LU RIS TR O £ L © HIHAOO o) 21k eTET
z — SR (ELEDNICY G EENHH )
2T O 2N I A2 (@0 1A%08+ 143k Cg7E - bl R AR CHIE L
wmmﬁﬁmmiMwmﬂw@oﬁmm%ﬁmMm@mﬁwﬁ_ © A T T AN B RO OTE | RGN G TIg0| i R
(LY WHILE
Toiefd) (BROBOZ mag
LU
1L MOIGHSEE | BrHEoTNEs | CRE b B T IR b1
HECYLRBRORS O
QO Y0 4

212



ORI Z O ZZ T ) B Ry L HGE IR HE Hdd 5T 2198 "H Vel

IR O 02 7 (RS9

HRES 2 THr e 2 LMD GHEE | 3 QWY T3 A G 02 E el ) 2R

M TERL )

HMQIURBRORY O
HEro4 432 ©
LA

L7t

o e . 12 (kA Ay
CLY R YN ZEWNAK L LOA ) LV 6£DDd] © (o St PNACTHAFQON THO QO i BE e szl Bs) ARy e YT
QN o o NI TH 3 Q) EM'W_‘
AN FZ LA e B RO S E) i 2 O © | TRl — gl —e S | o PR .
T @AW B TF FEE 01— 2 A — oS T BRI DR E 3k P O B R | AT Al
"L
YOV ST — LIMEE QNG £ LB THIFOING © gy |OEBECONTTRERYTITN KL LG VEY A HEE
E L A — b L AV HO O 5 (1 # DAY Lo 4 (ODAIHF966T “EI.CF B | HiA A — b oL A (L eV
O DRAIBUD QAR L — LEHITHFOIN T VHO
1) 6 D N RZHN A PRD ki (i g
s =LA RN BNAF L LOAV LV EEODdIIERIH79661 " e . i N — 1 L
DA T NC210IN YLD (T AL e © HESE | HIRREERROON THOOS U wy g eger TEVT
QLT Y IEG > I 21U LA) L O LA EIF TAEFHO
TR - :
(24 —LEDNC20N) "L HH B HHE L@ ol Gl Clpean =27 N — 2 O — T VR B HFE
TR RS (0 0) A LR TS 1T © © B o | R ZA% TV
°C - “asy EET (S E 2 HGE
2 ALHL N Z MRS A ON T HO ol Bl v (03> (wEdr00z | SCHHAOON THOOG VB E N> | W) WbAfHERE CEV
(VW WHILE
ToE ) [FROHOX oy
Wk O
1B L0 PEIGER | S o T2 | amamm R H brpig 317

LVCTIFBLUENTRENGOELEE

213



XU EEEF
= I EYTVEEN o] VL) BE | SFEFFFH00CCTT LR A2} -
TP 2 R DTN O THH0C | T BTN E @ G u_mé%miﬂu_m@m_%&
Ul ¥ £ LGB0 TE Ok <
o?vn:oz_g% g
U "D ONTANEIRIY H RS G BN © Wi CELH
°C L TEEQTAN LYK D ONTA D UG @Y y o
ST NSE b Lol F A0 966 L0 T 0% © H i (i
M) 1 HIY o5k
°C 67 TONJ0F ) hn 44" ) h (VN
Ik b i D ONIANEIRIY H 7Y G CHICAT Y3 © S e R areny|  ON MR
‘Z£2TONJOT e . O 2L KL A4
U 2 O NTANEIDNY H RS S N © s it IR H
VT
°C TR T VR G T S T | RO y
B0 T AN L) QoL b H ) 215K I OV © sk A
RO QLN DN S — LA o o TSI (>
AREOFHITF AN B S T E HE F AL B LIV = QUG 6PN HO O 43 b 5TV EE
O L I AU ] © Pyt ﬁ%w&ﬁéﬁﬁ&aw%lwmmmwﬁ ‘ ST o
Hiwmﬁmuﬁm\%{%@nﬂ MM@,*%FWMWM;AWQW\\WMPLﬁLn@mP&. mumm\WMWMOON mm ,&_Q%{E\MW&\\N«_%HH_@ w\rr@mmmm_mnu Tﬂu_@@ﬁunﬁﬁmm{ﬂﬂ:\ﬂ»
°C (C8LsVER L URBEFCT S (TR
RO QIR O ALEHA TS Y A0 D A C- 2k ORI B © ey | CTERHANC 21 QUK 490N
FORIDNGEN S LB X ORE RN O H49~GH T, - UV NG H M D ch ORI
(L WHNLR
i) (RROWOZ| mar s
WS £
1B FRIGEEE | m g eroEhd® | v R EpEEET e

HEr G I B 0PSO

HErQ¥2 80O [y

A

LVCIIEBLUNTRENBOEFELEE

214



°¢£2TONJ G "y
U R D ONIANEIDI Y H RGN T R © S wELs
"G £2TONJGF " N
U R D ONIANEIDIY H RGN T R © S V&
(TAN]
‘Z£2TONJ T e . () 1 El =BT
VAL b 2 ONIANEIRI H RS S BT © B Siats B el it I N
i | IERCION G e
O 2L KoL 4N
(YT G BT T OOTNLE
VB F2NT 0B YT 00 5 80 €6 5 S R AR HO) © o G RN
"G R AV ERE ¢ S ) 2 *
X NN L URE M) RAYG LB 2V FERH O OE Bt
NI | 5N EE
_ _ LI HFON-"HO @D (20Y) 7Y Omy
A R AR PRI} 798 o N o (edn) < O H
G AR T R OET () M S Qg s BB I GEINT U B P
T T ) F9) A LB 0N R G £ 215715 © Rk | SEMUEERON HOOHZ AL USHH i
RGOS (@ QD) M7 O~ G- By cHRH] COY) HYTOMWA - 8
) I THEO™N - PHO O
DA CLZ AT (A7) T O P
G LEWHE :
TS E1 D) BRI | 0 S HB s ook Il Sk (RO BT 52
QLD T RAEGHIET 221720 o o - AT R 2 T 3 o
BRI UL 121K DT e ) 7 T3 HE o O 02 LN LS OGS -4
W | 2 SN ) OBy M Y0 [ BN | 07
R Ve DI AN NPIRoN: ERW AT A
RUEA 3D L7 C A7 [
°G b BB W HEEI 2 N2V 8 ORI o wa |5 ,)ﬁw_ﬁv@_ﬁ S M A
YN L L ORAG S A FEBGH TN T # OGP L DN LN B
FIDVE 20 JES DV M LM Y5 O -
(AW BHOILE
TolEhdg) [FECOHOZ| Moy o
LU PR | w0 | acmame R H Hrhedy F

HErQHRRROH GO

HEr @ 80O 61

HR Lo fx

215



HErQHRRROH GO

HEr @ 80O 61

HR Lo fx

LR D)
COZTZI - NI T O TR © EHHE | DOHEORETH S IO | g i
baveara 2 aiienenies o R
78
NON 7
. o S URH
Cp e E (I8£y T | . - o A :
N S e ©) o T DD O RURH O LI T R @ oW ) FLR
DX 2NN " 0SE2URT %GR H N O H 0T £ ORI BH4E=€008 S, 151 C o S @W@@%Eﬁ
CNAIUR
CETERECRIN “FIX\C2) ) BV ) B | IR B E L FHEHC000CTTEZHHE 12 AIEQO I NC2]
OITGS T T CE I T O~ L — L [ LR FEFHN0Z |70 TR B0 NE 0 Z| TR0 OB QD
LB OTE OB HAGTD
S mw;vs%mﬁmwr@
——— S— _ — (Vs H§ G00CCT LR MM P22 e F2] )
CRWERT SR HZINF CL2 B R Y © 59002 | T LOWNATE £ L TRHTROBN 218/ SACTTRE G0N
TORNAF¥Z L HTHAE 02 H X 00N
Y LRIENE T E TS QUE BN RAFE LD CATAND S
NC2VH EZ QL QURL I H DN R AN YR W21 o by o NBZ B NCDIEIHOD " AR N R EEC AN T
B " LT 210 R ESE Ouh G RAf 2 " FIT (W T | MO AT WU UGN URGWTIH | "G g s A\ e | U PARREE Y
COTHR Y B oS H (- PAfF 2 0 (ASE DN TR 27 ) ARAFHEA DG LIl O RS - !
AN A b S Al NS VA R AR gV PR — |ry—grlvs ~ i SIS u
BN = ST — Al © ] OO NCHE QAR DES GO T & 0| | - e
COFBTFOYS  CE RIS ST 0L — G L LR SHHC000) | e L S N o Ol L5
gLz (vs'sL L USRI D AR
223 DPING M 6B 203 3 o2 W A O E T 3 B © Loyl | MCIIEFOTIROE - INAEL LT 1 T
VUFLLDAY L) LEODAIER 96617 R E HAR LN ) ] aye00g | EFHARCQ BN O W M 0@ O R T
O EN LA B iR O Ry - P A S Ol T ARG OB "D ch QT I
(FoL e FHFAQLR
TolEhdg) [FECOHOZ| Moy o
wmeQ
B4R PRI | ma e TE s | aomamm R H Hrhedy F

216



HR Lo fx

TICTSY
e R A TE Ty D ER |11 TATHT:
[CE72 k E \ 2 ki \ 2
TR TR R A EE oD © e
T 00710 CRID) RS B E
RN NG ] wiae CCOLURIICTZG L ANCOBAHER
SRR TG G T O T3 7 2ol g | PO H O B TE AN NG | WIS AL
OANAFHORGE
OBMHOTIME T Y YW BT g — LD
WELCHETBES VR o LU ) L N
DOdIIEM=966 TR A "1 2 -2 A QO QT T3 X O'NW9¢
CL R RIR| 6 97 DGR LRI O G o © Bk | 2NBWONTNAN DI DORYUILETNG| BUKOIT Y
SRR DN T EIDNC 21 R O HH) 0 CHE LN HAORH HHFORINACE L L\ Ghel) (D) T OB HIH
"G DT 0 H R 5 B HRIN AL L
UL DNOAOL YD) LG I ELV L L LA R GQW AV L)
LOOILER=L 966 TR W THAR " RINC 21O < LR )
‘WHAN,W ¢ °
T e (06°98 LN UMY Y OHIAFONGD
A I T e o e, o T | L0EE 80O BRI | rRTIIH Hal
Sp i < < 2y A e SuEE kS e e N | [t - o S = NN 3 >
HHITHIICRCT AU 0%~ QL L IR TR/ LH9248002 | (AeF22ONOI CKRIEM S FIAAL| £ ° (aT) BT om i
T oM
avy
" 0628 ol IR0 T
BB — L 02D O UGHILH P A DN Y © Lo | SUSHISR YR ORI O 5| 2 ORIEIIONTL)
“CLLR T YN0 2 N SE 21l 0007 | 2L\ URIH 2L (@A) MY ¢ D) AT (@ A'T) VS 0l
D24 TY 2 DR OO 0T B EI NNy AR - R T | 2ok OSRG-S -
CLLRHE BRSO @A UY : 4
RS ST A TS T T 0698 | BIODo L ey
- s ol B ey © LT | MCNYE W o D URSTARC T | WO RAEF 0D E
F N URH OB NI G M LE TR 100002 | VTt LTI e () T o
SNOEN T C RAAEF O HELCEC D URRH(d'F) e G (D) B o eh ORI
B OGO BAREE) Y NCEC RIBEFOHE M - AR A
(LY 212 E
Tl (RECTOE g
LAl TR | A TE R | cnam YR HEpe 1
HESAREOR L O
HEQHYH O 4

217



CHER R O 027 (RS R

QOISO THREE ) BAE R T 2 O R T G el 219 "I G2 BN D) THr i O WX DI GH G | 2 0 DI/ [ 3 0 LM O P 22 Ll i | G

WL %
°C_L R RIINZ M 0 O S vt "
2> GG BMFEOET RS W HiEE 2c)| o o I e NG LA i
CHO)JB * CHO)HIZER BN (OPN) T o Rl RREBOINCAMBORTHVTR) A HO(ELEm
RGN &
“CLL RO NC °G
SRS BT O —(FLo ERITRORT RN g . PUBETLHRT DO —(ELES D u
QLB A D) D — L O I o) BT i WE LI LE T UM [ (ML 2 B ol
B M N R S RS E D02 AC 2T QLTI [ ORI E X L E | 21 P OUIN
© NI R SH FE)S e =] :MZ;/\_AW@VJM_,W_\@ 5 L} ¢
ETERQIAN) @ANGRD B I G YK o B | s oG M D e g VRO & T
. R R . 2
T TN L DT EIINC ) — i Lo UG R
B — L0 HIENE Y NS T Gl 0T 02 | L R T LTI TTDOY D O HRCog )
“CLLRAG OB T DB ° o | TVESOO USRS (R TA T | IU R BRI
(BNACE £ L3 A A £ A2 DD A b Lol #* IS D B U C LB ) | 2 S HHE O 5
LOOdIIEN 59661 6 H B RS MEIFIH N LU 50 [§h37 HZE @R ORU4E 2N RMLE O
HEA)T A V) 210N O L O HlgECEZ NN B 3 Y
(AW BHOILE
ol [RECHOZ| pan o
LU PR | w0 | acmame R H Hrhedy F

HErQHRRROH GO
HEr @ 80O 61
HR Lo fx

218



HErOHRBEOR GO

HEr o #0#:-©
HR o fx

figh v

°G Q%D NTVN LGSR D AC- 2 i3 © AWL%M%W R
Qe RHIRUS NI WE L2 (3H°2) T MO PRG | BEITRE =
CETFEXZOIINN
ST IMDINNTE D] ﬁ@wémuu& PRI = ) (9SLy )G (80dd) i
mimxww@;vxwﬂfﬁ BT A A PRSI | [ 9272003 ‘67
CERAIRATGAIUE LN (T o) HEORETE  TIEEGT
CFEIS0Ad N7dI 7 -G@Y ) (CLYSNGr-2 2 (SOAH) i
NHFHABEN S — £ 0 CEFEHE =LY UREBI=EN 42 5£008 GdT
-3 THI TIRHFERE O£ JE I FH2%050H Tk “%050H AT
T8 Y UITE O F £V 8001 T\ C Tk W o |ecowz O A A — ot
CETA B DT LT 12> GE Al 14252002 : e
FREHFEE LT TR R ER NG — AL T
°Z L RONEIRIEH T . ‘
TS e ST BT 6T S ONG U= AT T o} © Ammm%%m v
G66TEI L NC2NTHAF ORI ] "L ONRIRIFRE "Rl c-2) =
SOdH "Q-$- 7 ONDU2 DA sEU3E B F)EIDANC-2194S *sOdd
"GN ZSOIH NS L UG @I LMD 214 95Lr)FH ST - 3 BE 3
AP O EIIANC AT ¥ £ AT O f 1D 07 © 00z | A COMUITHROIERRE S 214 T 5661 (o< ELEI N g
ST QIED S G RIS " T 2050 B ) 55
N (SO4H)
"G L RHIRAGA NI UE B 21 F TR W 5K o |SenwE ST Y
- T'd?C
°G
ﬁozgu@sﬁw&é& B3 R 2 (e L Amo&v
pww%@@ﬂ% V;OJ (Ao Lx—) %EW_EE L3 K42 =7€007 E N
SOl " E MR L) S S AL M SRS aZ M ) B K T
NGV EHHERAO T B ) "2 R ONQR=ANGHF Y mwﬁ ﬁ ST
AHWM%W 0SS L1k
°Z 67 ON Q=L U FYZE 1) © (9528 V4R FHBOTL=3L
ki 425£002 o
(TP IR
Toigh) (BEOMOZ| oyt oo
W%@%E
2781 SRR | E Ut | s YR H R 17

LICIIEBLUENWEENBOEL Y HEE04H

219



oﬁﬁj

R OM 02T (RARSPOTIAI AR M) RARR S T2 2 T M=ol 2192 R C 2L Wl I N IR ) 7 0 W B T 21 bt R g rygreo g 3
T '
W%\%N@@\wfﬂl&]r\kmslgmm%_ﬂm%w\ O %uﬂk)&ﬁsﬂ.@l @ Emumwm CRUFE T CLL R REP O — L OF A
N SCEFOHTH A
SN NNT TR G CHHEITS| O AL 2 R i i AN e e N
= BRI T 0T 0k 42 " HY352000
HITE O 2 E
CLFREAIN HE R HEE R £ © AML@M&M%W SO MY B VAL 9 BRI LE L
. ey SAOYY L U2V
G AN TSR W LT © (o s, | QLN Y TR T% WAL
518 46007 L2 OEC-DdH T [ O H15F%E2c-0d0H
e sk S Mo HE
¢ S S TR = Gl AT 00 A RIMOT I E | O3k CT 2N QU OEHE
A%AMIF/\W% Emwnw% EMUNHﬁ @% m_ \W;\ O ﬂ: Wm ﬁ%lKnM,)U\x_\wwflwv_.@mm_w%nﬂgvﬁﬁemw/ﬁmm%g e
CFHHEERL 4 — .
N ) 8 . - < . SN UWEED) @mm_‘_._u_mgﬁmi\;uw $OAd “SOAH I
I © L B RIS s oAl bl B L
G BG5S
1Ly )FE
A8 SO 6 s
NI LAY [@E RN AGPAL] — @y 17 11 RPN CE THAG O V66T ~=30661 B !
FES T G — L2 5 u Z SHOETGE © BLrVEE | 2SNE DL D i e doaH| T TRCORITH 66T
B 42457002
(QrsNgr-2::2
B 4247€002
(B EHILE
o) [FROMOX| o) e
Hrah o e
1B PRI | 2o T | acmapm) YR H ke 17

HEOHR B ORGSO

HEr Q¥ 834 ©

iy
EAACE

220



_ - _ _ SR TE A LRI TY
S R Ry e T e N Y (e S A T R i) O YRR R T
52 A% (VN bR VR A1 Bk AN RN P T [ EEORLETR A A Ol
— - @Y
R RRRORS T TR _ - _ : -
TR A L I YA £ YR G07 — N7 UGE) o SR ETZ AN R SR OB T
R A T T A O G G e S T LRl R IORATYS Tk
[2%)
O R _ s
S — 2L @) g ISR i o e N[0 B2 1
DRab: b 0 R N NV AT A E o A (5 DR I S e
G
“TE B VU BTG T o L S
WO S SN WA 0F — L B ey & © Gk | OUDY e MRS L
Y B TRY AGEDEE DT LSV oW ST SR QSR YR ED G TS
L BB D SN S S
O LHEINIRMOD L N ZHOM— R E QWM "G
NS UG M RO TR S 2LE (@2 J TS
SR DY e G2 SRV DT DN S B, (S0 o |e1eous C@D R I B e
LI OB ORI IR B F R — T o [ULE=5E00Z | 3 TR G AT 2B £ B Zok B R
DG E ST "L FEPEDNINQ W R F R DAL G
VB Yok B S 03— 215k B S 0T RIS
TR S RY D BT B NC LSV b ST b Sy
G TR D LY DL © ey e . R
: - ML 1Sk 214 1 . .
FAVHO G VN OIS L152) %/\wﬁw@ﬁ ST T -
o ‘G
R TON S © ey el . _— O L L
R DTN LRI E T A2V  y ol E R TAN | 238 THEC0 0 0 g Loyt £, MY
(69£y7)
T
SEACIESIE TSN A SR S S PRI &A%w,mwom AL UL B UVHOSUR U LIeE)
3G MNEVHO OV YA 2~ 5 M > 12t L R o) w090 L IRL R, FVHO T AHIEPHO| T 5o ke 2
TE RO O 3T A O T BT T 15 E ooz | ERER MBI “CRIATHN ' * e
AIeTT 1020 FH TRV 3% 1 21 3 ) e e S o e 7000 | il COPHOS T 3 L I T
EX
[ 42 +£002
(s HELE
TolEhddy) [FROMOX) man e
W,‘wﬁy@
1B L QU Rl EAEEE L U BRI R H ey 5
HERCHRRHOB L O
Hirow gy © Y
Lo T e

LVCIIE B L UXNTRENGOHEY UEH

221



EESVANERS

AR TR T SR Y e oo 1
T, © oS @O AL T
TR H AL UML) (35) <V £ 4 6£00d179002 OFN “PHO G AN v s = A B E AT T g%@.w
ARERRL U © HHE | co@o jeper e HipHO G TRy
. . 0
O L BWRIVN] D0 ) AL EER ; .
,ngtﬁ%@&%m#@iwmwu“\;\mH\,&uu& 0k © ks AN ZF HAAVHO ,Noue@éﬁ_&@&%um# S m&%@@ﬂw«ﬁ
ULl B 2V AT BER O 21 H 3 L1 L0y I Ty o [l s
o o 5 . - O Al o, g o\
Cf BRI AT (1852),6 ST £ 3 © CHE | e e a e O ST £
QTR AT . .
, sy op C » © e SUEED)
G R R 0L SIS R BT E L0 WS R G SN NG T T YL
CETEET ] _ NIV HETE
TS T (700 T T T () AF 2.0 Food] _ e e
H000C VT H P BN 0 7= W L 1A I R R e L D
W N IS S M AL L 3TNV HOPIONS ‘ TG USRS CF i G HORLE
o
Ry TR 1Y (T I AR A PNy e © WHE /DR piE A
ERINSY 12 RN | N £ € MR EAGEI ORI RN 1 O e e
O LS
TR T e g TV
@r»WEWM&N/@x@H @ mmww ﬁ»/\\.m%@fw@%w»ﬁ%l“ﬁ @nQquAMn%nQnm,_‘mm
A QGG HFHNTHE O — 4T - A5 A - A—(1 (1 : DN H 2L — LD FEV Y E ¢
(IRRGECE % S aaT/h ol [ -4 M I
R R A e A
(16 B I R S G O T B W T S | e oo g SRR AL
Lm@/wwmwu%%w&w i A/W\wamlmww%mm&m © R
— AN
1R T .
OO L T T N T | F TN ON T R TR
APRGE ke
IR RO I — EBEgEE
RSN C7 ey a v I [TNON e E b e © SR e VTHO) S D I N 2R R
R R A R 112 BRIV W F R OTHOZT 21 S &
(A EHS WHOE
ToEhdd) (MEROHOT| oy e
ET
JEL Q4 o BT ELE U T g o] H 17
HE SRR OB S O
HEQCHWH 0 Y

222



EWET [ . o
CIERTREORT o |C21L T S PRLETRE 81
T TP (R O S BN AL B TP 10 OV | BV | 400156007 | oVHOS-H36 1B QN - 35 HINEVHO
WD) BB W5 20 T IO (15 a0y 5%
(992y7)
T T T T—) L T ok AL @,QU\
ST
“TEHE B B e (O e (S RV AN
G RGEet NI I IE U A A (T s R gt @) 765z Sl Lo (N AR DROE i ke Y/ s e g d /2o
SN BRI LTS 2SR T R IS AN S Sty S IE S AP 31 AT 21T (WAMED TR CH - Trm oK
=35I E AT E A N E S E e 2
R g
G LW NING W SRR TN, N e e
2L RN K R H T LT RY —[H R FHAAVHO Q¢ 21 © (Cqrawgrsz::2 ‘TR R L AHD Y EH 2'd9
LRI E QLD "IN TN H TG (UGEE002 | 6 Coby 2 s ORREAR VA G 2y o
EFFRIVHO G 6 F e A0 L AL NG YA U2~ SF 2
SANEH L EVHOT b F 0 A BRGS0t
- [ DRSN]
O F RO Y I BRI A e E ) W A0d - Z
@&&gf@g (ZH9) EMEEURH D HHECH T o © HEE | gl
%Wm.@ﬂ; &ARN%QQAQW,NﬁAM!FEWTW%J‘WQWEﬁ“WWMN @szxwéﬁﬂomg%&ﬁwiMMK%ﬂ?@\ MRMH.W_N
FOF RO LH ﬁﬁw o ¢} e a%
SRR, I UGN O F T T @) o S , R
T 0, 0N T S S e Y i oL ” BRI R CH 2 BRI OTEDE L
Qb AEBTHL AT NI . . ; .
Ry - © oy i @D IR THEOTN WA
W R AL USR] (3£) 2Ll 0004179002 PHO G I E S (107 2126 5% H oA
T
MR SRING I 2R DTN LI o o [ "D
E, 0SF D BRI e A0S O A S E ) T O T 20 L0 ZEAOT O AE TR WA -
Wi =
QLG ° s QLR BN e
¢ DR ONAFE T 23R T ROF T [0 C L2V W W Qe RO NI Y SR YN R
YHO L NSE 2N HHAAYHO Gl 2y o A 3 3
RECY ) +$wm mwﬁwz&mﬁm 9} HUE CEIAT Wl
TRROPL DR S NFUIGELCHEE TR F AEvHO @) S = S FHhEVHO
TSV B 00 TS TV IO TS e T — 1 ” BRI HOZ £ 3 o T OV s
(IR E:2 e
. . - T 147002 TN N
G HBRTLAU O G T1Lx )T W= AN 2T 0N Gy Ty o A HRHHHAHEHE
(552 €002
(B P EEIOLE
TolEhddy) [FROMOZ) map ] e
Ww@%@
140U b BT L U R BRI H M 54
HCHRBEOB L O
HEQO@¥0 WYy

EESVANERS

223



H

I@ q mmww AMA%U\‘TW&%WWAQMAWQ&W
P AR OB L T R S SR H R T EH GG T 12 g T AU H N R A 2B U A)
TV 0B o AL £ L3O ch G R 3 FE T
AL MR ROAL N LH 2L — LR N €
TEFIT C TN 2302 Y8 T L% B 0 5 S N YT S 2
E :w%e%fﬁ@%%%«?& 3% QEUE DN aﬂ,wwj_ s, A
— €
@%%ﬁwmm%@&/\ EREs w@vw,?Q%ELkQA = EIeT e - -
SR . Ll 35k © s ST 8 TR FEFRF R=INTU
_mvﬂv nQr \—uﬁ\uﬂ U\_ &%WWQ@WU\O%&MW%KM%E%@H@W\HW M%w_\_\, q @E%Uiﬁﬁﬁvﬁ\m&@g\wwmﬂxwmvgﬁ
AT R OR S R S A UIE Y — —
T = O (€755
TR A ST 2 ST IR0 o W A OB T & BN <6705 e s 52 R v e
°Qp DI DG D)LYk © e ‘RO 2N E HHAFOTN “FHO 200
Cobd 2 B A 8 o (A - S Q) N A IR 42 2
R IR R - R © ICE75 RO 2PN E A
OZN “PHO “COD G 2 B AN o A- S £ 34
Qb AL A D © EE7% ‘@ EHNU T HHAFOTN “FHO T2 (36 Co 34
G 20 B A8t o (f->2) I 33 3 SRR 0’9
LR - ol R © ICE75 ‘RO I EF HAFOIN “THO
“CODCH) 2 B [ Ask Nl Co (Hk34) (7hE 35S 3
°G
IR - o R © ICE75 @O HINYFEHAFOIN “THO “200CH 2!
B I AP O (Bktr <2 £ £36) A3 3
LR - o R © s ‘RO AEHNFE HAFOTN "FHO "200¢
SV AN 0 (£ A £ L L) g 34 Xh—
LR - o R © ICE75 ‘RO LN THFOSN T
HD "GOO ok 2 VI 3y Co e 34 3 Tl Tt 5 10k
DRI NC D G T BT E PJNNH\MMWMMWH © e Sk *ROALN T HAFOIN "PHO
t S CH 2T O A 0 B0 W G T
- o@%r&%\wmﬁmw‘ﬁ © (6T1Ls)EH @O e
21D NC NGASHHT e BN NG — BISEE002 | sy e e 0oN S PHO G I3 S
o = (631£3)F 2 o a
P AR BT YUY © e ¢4
KUAEE00 | yny gt 1114200 G 2 T30 0> BRI S
(TS DR
Tonehdf) [RROMOZ| o oo
Hre G Y
1B P BT E Ll BRI R B 17
HE QS RBHOH S O
HE Q@8 © g

224



L9Ly B E
CPLUSIER [ DURMDY g TWHI00Z | C@D 2O B AT AT AT —
(GEC ) D 2IGEITH U B M2 AN XX B OG- CGTH (881 Ly )F | £ID2NC 20N W FHO S £ F N 2 IE 3 D
(542 1£007
I ommmﬁwm@%m%m
= 7 H'H Oy D RN UE s — L
CE R TG — 25 J WA
SR SN | © e SR Y WIS Y @A
PN e N i e e e e A E S H RO WA AT A B ST AL ey
S B gk NI A B 100250 R g
Rl B S th ALY L L OB
ot sy en (02143 VT3 DN o) A VL)
CHIEHABHWELNCABRORLIY) O GUSE€002 | HECUITARITHE B AT B 3 1>
N DS 22 OOZN WP HO Coh) 2 F 34 IO A4
T TS I E RE00 5 . RIS 9
IO L SR O GEEE T 207 ~ UL HEE | rwmouE SRS o Gk
LT O S IO R ] O
S MY
AN SR o — Z
_ T DRl I A A [V T B A PRn
LOFH ST NCIT MOFE 1272221 ooy A L . T = et -
O e T T B \, A | T O E
T T 13 e . = IR ENAENEY ——
S W QEN AT A L 2 A AR A 0BT 37,0002 TR TR L G O 0007 T
[CAN DRy e} T NN L UR S CE
TEROFL TN 52 FRERo S O # {2 R (N IS ASY €T ol By a1 01
TR ST MRSy SO —Z ) EA Y
AMMWMH @ =l hww\ d
FEE W E 1552661~ 06617 [ AT DFE6 "¢ L P T I O F 70661~ 0661
A0 o S QT TP IRl a Ny [ S P > L Eaal o NOAT
(B P FEELE
TolEhddy) [FROMOZ) map ] e
Wwﬁ,@
JEL Q4 I BT ELE U T g o] H 17
HECSRRROHS O
HEQO@¥0 WYy

EESVANERS

225



it 2 RGO 0 27 (R X

QT4 L1752 TEEE ) BAE R LB I R HBH 80T "219R "2 "B 2 THrsE @0 VOIGHGE | 2 O QY S A U M O P21 2 b | ZERGHE

TR X 3%

HR Lo fx

(89Ly)FEH
o ¢ Ty x8 ey T 1451002 ‘C@o HENACTEH o s W%
R O (621 £x )T 5| AT G 1ML Ol o3 H Bl U ‘a0
4272008
(29Ly ) B
1355002
°C DR MEADIFII Ol (OLLx ) o@D 2
RN OO T BNV O AL 122 2S 6 © TUWHV00Z | > CpR D 2HLS — 1k T RIE GG XY
TR LR OO D o BN DN 2N B [ — ek T O3 aﬂ,mm DN FHCD G BN DI T — ek
LyO)Fak
22002
YUY 5T o |GUsins "L US R B e
VRS EIE M OFE R NH DB DL AR OB L BUGEHE007 | IR DIRE X DT OTI3E B o THE
COD CoH) 2NN 361 Co iy 36 3 Tl QO 3 (3 36T —
ST EE B ALY
TR 5 Ors o IR S SR e S p A SR Y T
QB I 2 (TN PR 2 ) I P/ N b Ve A VA SR A7 e * SR E A LR B NIRRT =
—RAET GO LT 1D R RS
HAFCOOCH M L 4 — W4 R LL L L
(F LS FFNDLR
TolEhddy) [FROMOZ) map ] e
Wm@h@
140U Al BT L U R R H gy 54
HECSRBR OB SO
HYWrQ# 830 19

226



(BT
LIS S TR VAT 101L) CLLR MY D N2 H B - . (DT LTI
QT QT (AT O PR DNV G AT W — L © BHE | g oo nmry s — Lo LR ey T MOUREAY
D NSF D) (LR T30 0 3 - 5 T M N
¥ ‘CR Rer £ N
R B O TR G YA 2 U= R 5 i | AL R LTI — LI A ine o vy
T — LIRS 0 W & — LT TR T o BT © BEEE | G igd RO W B DL @ e 1jg| H ORI
P I O S N 2 3 o B
CETES 24K . By U YDt L
TN 2 ST O] CLda) | 2 W a0 () O I S A e ovc K pveitec ol 1 FROL—r
I - S N | > W S B B 0 ARGEAENIE 2 RIS, HER | 2R A
mse | (V)
: # W
EPDNE R EA b N S TR TE AT 4
X2l — LEW s o8] T8 E HN31-% @) e TEHOHHIZEOF Y] YOI E2EH o3 OF
IRz RICUOEEE IO L G LTI ” T L EX N2 (L S [ | TR B O =W,
NFHFES NI UREDID- DN IN TR EINAF £ L0 L ¥ o O I BE ) S AF £ LRI NI L
A
NP iahie=o NN ] (¥01 VURBREER @Y R G @E DI WK
TR T E AR S A L L0 L I © LNTE | EURLITCATNLCHEEND Y GO OB TS
STNING (T 190 O O LY L 3 30) T OV I 5 BUGE7E002 | — OB QBB U AR [0=T 2
LRI T BTN T
~g
PO HHRHREZ AW O 170N [ (€01 RAUBN A HOTEL
WCTET ST 3 ™% 06 s Bk 2 #L o [ 3 "eUe R BN "FIEE @ © LyNEH | QEBR0@I R LI WL KO 0] @ﬂﬁ
WECOSINREGE-F oY O LI E - NINGFEL 2 058007 [W¥ “DUHG 6 DB A 4 — LT VWL oM
CNCAHFTO EWY, TV LEH) Wor W1V WRE
(&
O fE} [ SRS
BMLT | womox | b
Hirsh 0
B Qufx PO | FCHACTIEME | acgapmm B H ey 154

HEZIRBM ORGSO
HEr Q¥ 30 O

7t

LICZIEBLUKNTRERGOEHYE Q0NN FWN T W EH I F "HIkHTF

227



228

CLLRRONC DI FE R COMITTT Co (160 KA i I e g R .
L T 16T T3 B B E1S i 1720 B o IEE N N R (SN 2] IRRNRC,) et ] N
VT O T T H A CLL R M D Ol E OB | T s T RO S ;

QA T > ] JE——
CLBME DN NN GE OO (7 AE L0 4L o | WIS PTE WOUGYRTIIU| g o SR
FEWHSHBHUEB Ok Lng L F , i
I } DL
CLIZ MDA o SHE | [ B0 T 200 e o
: il
o X BYETEANE o 561 Z
CLIRALHO N 2NFE T O BB | 00 ) 3TN B THESE G IR RN T -
o AL BARGIIET @@ puondo 5 . "GN HBILT AN ,
TIOR3 DA D-10N TN e BV AN HE X O B A TR e
S S T — LT T 4
1 B TR T S —L . T Stk Clakh. £ THEGL
T IC IR E R O TR £V s ls— LT OHHGT © VIR | R e
"SR NI N W
‘ g 2 E (g DR TR VA UDRGES /121 s M ) | LU S
AR VAR HRR SR E M O E R Nt e N v IR 1 | e
I o W R 1T WT O
ST LU _ Y )
SE NS0 — LI LT T O W © HE | RURTYEIT ORI 2977 po o s
> AT (L) TN e A IS, - 5 6 W M SR T ORI TR f— L YT ORI B
(V')
B Y
“C 65 21T TON) T2 © L TR Aol ettt o) N1 QLR T I -
il - o 7 B
LB RN — L (O
LS LSO ) DOSOBAN - BT -
LV LR (@A AERTIS % B2 7ag JeLL = u MEA=SRIBEING
CLLZHY D NGORG] T 9L F RS S BHE e oo T — LT DT RAFREOHT
UL — L 2N 2] (LT [ TR
STETERRYS it RTINS ETCE A S o
(G
. B |E@az
YRR T
ey [ womox | mRbT
Hish L
B4 PO | FCRME TSR | acmagmi R HErheY 17
HE YRR SO
HEQZSEH O MY
L




HEYRRROB Y O
HHrCo# Y0 ©
1

g

Tt T D
o e iy AN C SRR OW AV 4 e (5 )
E%HML@A\’E%W_E O IEE75: 2 QSN T B T 2R C QLG R E m%gﬁxmww%m%w\mﬁﬁ
Eﬁﬂu@TEﬂ@ﬂﬂ_ﬂ m»msuu‘_ymﬁnﬁm%@EM%@rmm_ﬂHM|ﬂHth JEW@.% : B
"R O O BT 0 1A
T
(M — o | HUSHT
CCLL RPN D NC )T EE DI T b % o2 O Yt Ty ,§w$&wwwmw M%wﬁ
FEIOFLLLF 5
CLLRRE WRFE S OMWMMMWMMMWJﬁ (I )
WO NC N F AT b 42 21 AT R o g | AR SN USRI 2 o T SRR g
W CHMH LT L 5 | O e g o NI TN | FRORA R e
T e SN TAN 2
CHRRR TR © B 4g0aN-THO 200 CHRI6 Y T LY >
° M N T E H o@
CLLZMO ACDVFE o B | )3y 7 PN BTG G Y
O HF T BALGHIGT * @G puondo o e NPT e
LU S QO D UM 2 0 DdD-40N 1N i 2 NTTAN B A4 N L ¥ O B e 7y
_ = "N OIS — LT W
T BT W ig s — L = i _ i gL A TGS
TE TR GRS Y A — LN OHGT © | T R D A TET,
B -
s ¢ W | OSSR R QUNYRIH g e o
E&@HmﬂTﬂ%‘mg. M%Q%+WMN\%MQW%E Em\ﬂ&@rﬂmﬁm‘mﬁm /H;“‘n@v\ﬁ . +
RATATE DRI re 2ol VLT 1R R
T
(WO | YUSHS | (a°9)
RATEACE ROISIE:Yre Tl - RS AOMTE e ko Tl ,ﬁw$mww%mm @ﬁéw e
EMOFLLEAHI | T
°CLyR [ HETE ONWWM&_MM\WHMMPJ% (R %)
X - M HEE N0 i e BEUE YN LN LR O of i g
WO NC D)L O T b LB DI RS TR R o Gy | 500 2 54 - :
ORI G R DTS b 5D | OMEE e RPN I T | TR
(%
o B [ize7 IS
NACETIoR
el | WO | HHbTE
R
B4 PO | FCRME TSR | acmagmi R HErheY 17

229



HESIRB#E 0RO
HEr oz ¥l - ©

g

SIS ) o MYk | DEATE ,%ﬁww,%yeoam&
RO O TH) CLEB W D NC 217 S B O Rl S B C o R Sy ety
K PYEICETN LN RS A,rmﬁ:mmm_\v
] @l UM | RO T
(NI VBRI 24 OB 2 - ) C LR A ) IRCHRN T BOUBEDY, e F
SR O WO - SRR O F I © B Rt B S e A L A SN2
°C NI
LY RS N DT H BRI O R 2 oL LT B 3 o B | DHRLE S U S E O m
W YR DY WD | OHreL e 2PN AWDT £ “EDNC D T OV ARG RN P HI
sEpogiy | U
CCLLRIEM D AC DR R QRN “2) Q@ HBY [0 R IE Y YT : T M om
RS- B T S M N K T BT e L o O | DR T AR SV ) fut
QY EH TN 2973 LRI T O T ST @ OSE 2183 T B2 L
R Y - . . °CN
CLLB MWD M2V T o) S Sﬂu&@iaz@mg@aix%ﬁ@wﬁ
o e ] Tl S R cae)
A EHI TR @@ puondo o s g DN L L
PUE M "L QS DU R 21 3 DdD-40NTN'T . DN TN ZE AW F 4 L HEX Ol B aa Ty :
AT
*CLy BRI O DI EH T O GL o B | DERETE UYL T O
VW OT & RIS 2\ PHFEOTNCLY S GRS
o
. y ; QA [ @I sy | FARCOTU
(NI BE T 28 O - ) CLLR SO A . , Wl 2 B0 s
BETS QUEITACNAT TNECHE Tt T TaoR SR © B ) ) LW
°C IR 17 BAEGHI 2 @ o @ euondo o ‘LN N EaEE
PUEHE L QS D UMY 2 30 DID-10NTNT o SRS U\\QEEMWH.@&%M&%@.KP&%K@% X BN - HH AR
. . N e QLML AN BE
LRI NCNFE A 0 R PN S Tt el R i
SYTe XN AR e
° H ) “ ‘o W
CLRMHO N DI O BEEE | 2 ran) 2 HEOON G NS 1 er 2T
(%
. B BEIOE
AR TN
Slnin) | WOMOY | MR
M &
B4 PO | FCRME TSR | acmagmi R HErheY 17

230



HEOHRB#EOR S O

HEr oz ¥l - ©

Y
1

v O@QMWMNQ%%@WMwWwM%OMM Y sk I3 Ly 9.@3%@00%
CCLL B EIURD Y sl — LN T GT o SR A Nl AN R N OTIEER TN N N LGk
R B L1SF 21 T 4 B4 ok T30 ~ier s L e ISR
@@%W@@@%W@%@W&M = A:Svﬁﬁomz
TeF TR 0TS £V l4— L HOFHGT © i | Cg—F o T EHE D C ORI — C
FEDRIR S RS LL S AN AT £ LoDdD- ToMTTE | = B @ (HNO) & =X &3\ o s oy
CLL R MO D) R . o B LR T o) o o %@)vJ%wﬂEWQQVQmeM%w* W2 W02 | i
° &) NC 2L E z X1 £ "2\ o o ; . o
CLYZ YD 21T & ST EL I O T QMo o | TR OTCHIIE ) iy @Mm%w
. Hox
QL HHLT RG] @GP Puondo T Rt
pE ,%mngww%%mﬁme 12 OAD-40N1N'T O S 2T AN ZE A 4 AL EM Ol B s 7y T - HAERRE| WAt
® (NI BHEI 212 8 O - THH) CLL BB ac " ul (4972 )
VR OB I BCNT S R BT 0% o i T ROTLHII yo
SIS
CLIZRD N2 R E QA ) W) | g
QAT T O NG R OB LD L 0o e T e e
QMY ER AW D)7 Hk RE T 0N
4 ‘ QA Lt SR U y )| mrach
® (IR 8 O M - ) CLL BB Ac e A | o o |, W D | W
R E OB UGN AR T 0BT © e M O Sopco st | Ao
LT ST N o)
RGO TR f— LIRS B @O ~ o SUCAMBOY LY O DNFHGT ‘
Ns«%éﬁmmwM@@@vm@@gmwgtﬁv;ojﬂ 0 M| st D BERTT 20| RO WK
ORI 02 B (1SE I BT B BT [ T il ey ENEe iR
U IR - e -
mwm_,\l TCCUY HEE RHITE Q7 2 TG QIR MR A R =E = [N BT 3L 4 AL X QM
S G ARSIV LY A > TN A sl R
r o,mmv@wamm%%m%uﬂ»»ﬂ (@) (o) s ESAUBRQE%: 3
HR Y AEEG RHITE DD 2 NG QIR MU R = r B4 S O
SR WS R R TR A > T TN SRR 4 b s ol 2
o
= A En OB DNCD) L Lxe Hog—¥Lye
CRFEABH QL B YRR OISR © i wWa@MNWWW@mWVo:@Hﬂv;E LRI AW
2CTQHNAE L LODID-A0NTNT "I M
(% -
B | EE
VRO T
ey [ womox | mRbT
ok O b —L— :
B4 PO | FCRME TSR | acmagmi R HErheY 17

231



ﬂﬁ@@@ﬁ@w%b%w%&m

B8/ W) AL T EO@EIR ) N ECE
LRI OIEERR T m#i%%w, .

) oy i G WO O
- D - SR T R LD M R | L QHIT3E LiE R
nmmvﬂ” u\,gm\
IO X 7B QI D e g E G DI 2
T2 E RO YT C R Y S O T A
"G LRININT S 02 e
J&%wmﬁu@\éb%%5%@%&%&5% S lar ) T 475002 A KO HEDD/VO
- T ST MO 6 —f L0 4 — LB LG (86 )T | X USTETIOO/VO @O b g —L| QW MFHO MY ]
%%@%Ih@v I DAY} (1> A S LS 2VHLLAONTNT [ 256007
(09£5 ) Bt
o by = o RE=EV_TIN I 141003 AT ; 4 SE T
L FEREDNUINE RS S WAL N BEE W A E F ) © (L6Lx0) oA | D UL BEE BT B AL ORI e L DL QWAL 2B
192476002
°C - JEREDRIN ) e CNILNADLUR g
WAL RN (LU =AY REZGHLLAONTNT & WAL —((CLlf—X " RUOH Y 45— L| QWL —(mLrl—%
e B ) R — T Bl
@2 o 7 ETETAE \ \ /YE
Lo A T © BT om0 O A CORA| TR T
G
G N EINING o (G6Ly ) B | NI UMY QLTI T B Z O~ ¥l ) T4
HITES BB HMBE O Y X IWIH O — L Ly 54— L (42476002 g " 2RI OB 2NNV QLS UMY | B QT S LASE2IIN
IHEH SO L MBR G —L Lyt —L
BT
(99 HP00Z] " TN 2L URTEFIHER LM EZ A
G966 01 | A OTATZIMZHN WL 0N
6y B | VHECLTHNG S "GO URKH 2
Terb00z | ZERHIME VLR HEYT A g — LD
CFE B E L HQOTa o) (011801 | T IT=Z % (xod uonwuoumood) g 3¢ SMEOE
9661 O LN A 2 RN R I F L L 01 001 (R GE=2002] | X - FHef O Ya 29661
‘96 ‘6 ‘g6 | WSHHER "CRQUBmT LSRN % b1 1Y
0Ty B i | MEHELUSTARD SO0 12172
06007 | 2T RS —L OIATAH9661 * (S¥ 2 Hrih
- COSED) Ty LI B sl ) @e¢2 2
NI U K - % T3 79661
(%
o B 21
NASE Toy
D13 L) WO @Y | My
HrE QY — n :
B4 PO | FCRME TSR | acmagmi R HErheY 17

HEYRRROB Y O
HHrCo# Y0 ©
1

g

232



2006

/ '06 Mar 27 /

(©)

2006 3
©)"
1
CO:
UNFCCC
2003 2001
2005
2
2-1. 2001
2001
( )
+ 20
2-2. 2005
2005 2-1.
2001
+ 5 2000
100
3
2005

3-1.

*1

233


AIZAWA
テキストボックス
参考資料８

AIZAWA
テキストボックス
233


234

2006 / '06 Mar 27 / (©)
1990 2000
1995 2000
1
2)
3-2.
1)
)
] [ 2
1073t
70000
60000 \l/
50000 ( ) "ty
\’ v
40000 RERELEEEEEEEE :
30000 ( ) b )
e O
10000 </ _____
rrrirmnrziinoaE R o RLELEL -
2835308853233 33
FAZZRZZAZAIZRKIKIKRR
( )
4
4-1.
1990 2004
1/3
( 34, 1 )
1993, 2001 2
(0.9867) (0.0099)
4-2. CO:;
1990 2004 CO:
( 5.6

2005


AIZAWA
テキストボックス
234


2001

(

(©)

1.06
1.04
1.02
0.96
0.94

Ad¥00¢
Ad€00¢
Ad4¢00¢
AdT00¢
A4000¢
Ad666T
Ad4866T
AdL66T
A49667
AdS66T
Adv66T
AJE66T
Ad¢66T
AdT66T
Ad066T

0.0310
0.0099

t-C)
1.0014
0.9867

15

i

03

20
0.0523
0.0297
0.0098

2001
2005

e

/ '06 Mar 27 /

3.4

2006

0.85
0.80
0.75

Adv00¢
Ad€00¢
Ad4¢00¢
A4T00¢C
Ad000¢
A4666T
A48667
AdL66T
Ad966T
A4S66T
AdV66T
AdE66T
Ad4C66T
AdT66T
Ad066T

0.8229
0.9740

2000

2001
2005

2000

2001

) 1.

.9607

o!

100
2006

1990
116
114
112
110
108
106
104
102
100

Ad¥00¢
A4€00¢
Ad4¢00¢
Ad4T00C
A4000¢
A4666T
Ad4866T
AdL66T
A4966T
A4G66T
Adv66T
AdE66T
Ad4¢66T
AdT66T
A4066T

5.6

Mt-C
330
320
310
300

Adv00¢
A4€00¢
Ad4¢00¢
AdT00¢
A4000¢
A4666T
A4866T
Ad.66T
A4966T
A4566T
Adv66T
AdE66T
A4¢66T
AdT66T
A4066T

235



AIZAWA
テキストボックス
235




