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Foreword

Parties to the United Nations Framework Convention on Climate Change (UNFCCC) are
required to develop, periodically update and publish national inventories of anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not controlled by the
Montreal Protocol (GHG inventories). GHG inventories play a critical role as a basis for
decision makers to track trends of emissions and removals, and develop strategies to reduce
the emissions and to enhance the removals.

The National Institute for Environmental Studies (NIES) has been organizing the
“Workshop on GHG Inventories in Asia” (WGIA) annually since November 2003 with the
support from the Ministry of the Environment of Japan. The purpose of WGIA is to assist
countries in Asia in developing and improving their GHG inventories through the promotion
of regional information exchange. The WGIA-participating countries have submitted their
first inventories in the initial national communications and are working on their second or
subsequent communications.

Since its foundation in 1990, the Center for Global Environmental Research (CGER) has
been engaged on global environmental issues including climate change. CGER conducts
environmental monitoring, maintains a global environment database, and acts as a focal point
for a number of international and domestic projects of innovative environmental research.
Moreover, CGER publishes reports on its research findings and activities regularly.

This CGER report serves as the proceedings of the 6™ WGIA, which was held on July
16-18, 2008, in Tsukuba, Japan. We believe that this report will be useful to all those who
work in the field of GHG inventory as well as climate change.

oo =

Yasuhiro Sasano

Director

Center for Global Environmental Research (CGER)
National Institute for Environmental Studies (NIES)



Preface

Global warming is one of the urgent problems facing international community. The
Intergovernmental Panel on Climate Change (IPCC) stated in the Fourth Assessment Report
(AR4) that most of the observed increase in global average temperature since the mid-20th
century is “very likely” due to the observed increase in anthropogenic greenhouse gas (GHG)
concentrations.

The Bali Action Plan adopted at the 13th Session of the Conference of the Parties to the
United Nations Framework Convention on Climate Change (UNFCCC) (COP13) refers to
nationally appropriate mitigation actions by developing country Parties in the context of
sustainable development, supported and enabled by technology, financing and
capacity-building, in a measurable, reportable and verifiable manner. GHG inventories are
essential in implementing such actions since it provides information on emissions and
removals of GHGs, and enables to track and manage the emissions. The importance of setting
up and running the GHG inventories was noted at the G8 Environment Ministers Meeting
held in Kobe, Japan from 24 to 26 May, 2008.

The 6™ Workshop on GHG Inventories in Asia (WGIA6) - “Capacity building support for
developing countries on GHG inventories and data collection (measurability, reportability,
and verifiability (MRV))” as part of Kobe Initiative of the G8 Environment Ministers
meeting was held from 16 to 18 July, 2008 in Tsukuba, Japan.

This proceedings describes the WGIA6 highlighting the issues concerning GHG inventory
that were discussed and shared during the workshop. It also includes the workshop agenda
and list of the participants.

We hope WGIA meetings and activities contribute to further enhancement of the
cooperative network of inventory experts and improvement of GHG inventory in the region.
We would like to thank all participants for their efforts and contribution to the success of this
workshop.

\?V%%%Zjo\ iR %

Yukihiro Nojiri Sei Kato

Manager Deputy Director

Greenhouse Gas Inventory Office (GIO) Climate Change Policy Division
Center for Global Environmental Research Global Environment Bureau
(CGER) Ministry of the Environment, Japan

National Institute for Environmental
Studies (NIES)
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Proceedings of the 6™ Workshop on
Greenhouse Gas Inventories in Asia (WGIA6)
CGER-1087-2009, CGER/NIES

Executive Summary of WGIA6

The Ministry of the Environment (MoE) of Japan and the National Institute for
Environmental Studies (NIES) has convened the 6™ Workshop on Greenhouse Gas
Inventories in Asia (WGIAG6) “Capacity building support for developing countries on
GHG inventories and data collection (measurability, reportability, and verifiability)” as
a part of the “Kobe Initiative” of the G8 Environment Ministers Meeting on 16-18 July
2008 in Tsukuba, Japan.

The workshop was attended by 64 participants from thirteen WGIA-member
countries (Cambodia, China, India, Indonesia, Japan, the Republic of Korea, Lao P.D.R.,
Malaysia, Mongolia, Philippines, Singapore, Thailand, Vietnam) in Asia and 10
participants/observers from Bangladesh, France, USA, United Nations Framework
Convention on Climate Change (UNFCCC), Intergovernmental Panel on Climate
Change (IPCC), United Nations Environment Programme (UNEP), and Regional
Capacity Building Project for Sustainable National Greenhouse Gas Inventory
Management Systems in Southeast Asia (SEA Project). The workshop as a whole was
chaired by Mr. Takahiko Hiraishi (Institute for Global Environmental Strategies
(IGES)/IPCC).

The objectives of the workshop were as follows:

e To discuss practical aspects of uncertainty assessment and key category analysis
in GHG inventory

e To share experiences with time series estimates and projections

e To elaborate on possible improvements to data collection in Agriculture, Land
use, land-use change and forestry (LULUCF) and Waste sectors

e To discuss issues on awareness raising about GHG inventory and GHG
mitigation

e To discuss possible ways of enhancing cooperation among Japan, the United
States, European countries and Asian countries to promote inventory-related
work in Asian countries taking the Bali Action Plan and other recent
international agreements into account

The workshop was opened with welcoming address from Mr. Hideki Minamikawa
(MoE) which was followed by welcoming speech from Dr. Ryutaro Ohtsuka (NIES).

The session I was on the promotion of international cooperation. The discussions and
presentations in this session were focused on policies and efforts on GHG inventory,

measurement and reporting, activities and lessons learned from GHG inventory-related
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regional projects. It was recognized that there is a need to promote information
exchange and collaborative relationship among donor countries (i.e., Japan, USA and
European countries) in order to effectively support the countries in Asia in improving
their GHG inventories. The participants welcomed the on-going cooperation between
WGIA and the SEA Project. They encouraged the WGIA secretariat to further enhance

this complementary and mutually-beneficial cooperation.

The session II was on uncertainty assessment of GHG inventory. The secretariat made
an introductory presentation which was followed by the presentations on
methodological guidance to uncertainty assessment from Technical Support Unit
(TSU)-National Greenhouse Gas Inventories Programme (NGGIP)-IPCC and countries’
experiences from India, Korea, Japan and Vietnam. Many participants noted the
importance of uncertainty assessment in improving the accuracy of GHG inventory, in
view of the fact that GHG inventories provide information for developing mitigation
policies and monitoring their impacts. The participants agreed that it would be useful for
WGIA-member countries to implement uncertainty assessment although it is not
mandatory for non-Annex I Parties. It was therefore suggested that WGIA member
countries voluntarily implement uncertainty analysis for part or whole of the inventory,
to the extent possible, and report the results at the next WGIA meeting for further

discussion on how to improve their GHG inventories.

The session III focused on time series estimates and projections of GHG emissions. It
was pointed out that time series estimates and projections of GHG emissions/removals
are beneficial in developing the mitigation policies and measures, and tracking their
results. Participants agreed on the importance of establishing and maintaining
institutional arrangements that facilitate time series estimates for GHG inventory. In
order to facilitate time series development, case-studies are suggested for
WGIA-member countries and Japan expressed its intention to consider supporting these

case-studies upon request of the WGIA-member countries.

The session IV was working group (WG) discussions and participants were divided
into four working groups: LULUCF, waste, agriculture sector and GHG inventory. The
presentations and discussions at the LULUCF sector WG dealt with applications of
remote sensing data and geographic information systems (GIS) -based model in and
approaches for preparing the LULUCF GHG inventory. The WG identified major

constraints encountered in preparing and improving the LULUCF sector inventory such
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as a lack of country-specific emission factors (EFs) that better reflect regional
characteristics (e.g., climate, vegetation). It was recognized that the use of remote
sensing and GIS data help improve the LULUCF inventory. The participants stressed
the need for training on these techniques.

The agriculture sector WG discussed the current status and challenges in GHG
inventory for agriculture sector in Asian countries with the focus on inventory data.
Reliability of data is a major challenge for agriculture sector inventory, and estimation
of EFs using the literature data, development of country-specific EFs and enhanced
information exchange are identified as possible ways to improve the inventory data. The
participants stressed that it is necessary to build a framework for using the shared
information in identification of challenges and solutions to the problems. The
participants expressed their interest in discussion of soil carbon-related issues at the next
WGIA meeting. They stressed the need for sharing of strategies for communicating to
policy makers on multipurpose application of inventory data.

The waste sector WG focused on availability and reliability of waste sector inventory
data. The participants recognized that waste collection, treatment and composition vary
with each country. They agreed that identification of country-specific waste stream and
development of data collection common format are important in improving the quality
of waste data and waste sector GHG inventory in Asian countries. It was recognized that
identification of country-specific waste stream and awareness-raising of policy makers
are also essential in improving waste sector inventory. The participants expressed their
interest to discuss wastewater-related issues at the next meeting.

The GHG inventory WG dealt with awareness raising about GHG inventory, possible
applications of inventory data and promotion of information exchange. The participants
recognized the importance of awareness raising of a wide range of stakeholders about
GHG inventory and mitigation. They also agreed that it is worth considering
applications of inventory data in areas other than mitigation policies/measures. They
noted that information on awareness raising activities in WGIA-member countries could
be exchanged through WGIA-online network. Moreover, it was suggested that the
WGIA and the SEA project should cooperate to develop template on communicating
with policy makers. Some participants stressed the need to develop a roster of regional
experts and relevant institutions. It was also noted that the WGIA could serve as a forum
to evaluate/compare member countries’ inventories in whole or part on a voluntary basis.

After the WG discussions, a hands-on training on key source analysis was implemented.

In wrap-up session, summary of the discussions at plenary sessions and working
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groups were presented by rapporteurs. The participants also discussed about the future
activities of WGIA. They stressed the need for continued and enhanced information
exchange, and more targeted use of WGIA-online network. The participants expressed
their interest to discuss GHG inventory issues in energy and industrial processes sectors,
update or review of country/region-specific EFs, roster of experts and other ongoing
WGIA-network activities at the next meeting. The need for continued support in
training of inventory compliers was recognized. The WGIA secretariat proposed to offer
such opportunities again at future meetings, which was welcomed by participants.

The workshop was closed by Dr. Yoshifumi Yasuoka (NIES) with expression of

gratitude to all participants for their excellent presentations and fruitful discussion.
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Workshop Report

Opening session

The workshop was opened by welcome address of Mr. Hideki Minamikawa, the
Director-General of the Global Environmental Bureau, Ministry of the Environment
(MoE), Japan. He welcomed all participants and noted the importance of GHG
inventory in relation to international discussions on “measurability, reportability, and
verifiability (MRV)”. Mr. Minimikawa pointed out that WGIA is one of the efforts of

Japan to assist developing countries in preparing and improving their GHG inventories.

This was followed by welcome speech by Dr. Ryutaro Ohtsuka, the President of the
National Institute for Environmental Studies (NIES). He pointed out the timeliness of
the workshop following the G8 Environmental Ministers Meeting held in Kobe and G8
Hokkaido Toyako Summit. Dr. Otsuka also outlined the history and activities of NIES
and Center for Global Environmental Research (CGER) including Greenhouse Gas
Inventory Office (GIO).

Mr. Takahiko Hiraishi (IGES/IPCC), the chairperson of this workshop, stressed that
the WGIA had served, and should continue to serve, as a forum for technical discussion
by GHG inventory experts in the region, and that it should be distinguished from the

other fora for political debate or negotiations.

Dr. Yukihiro Nojiri (GIO-CGER-NIES) introduced the objectives and structure of the
workshop. The objectives of the workshop were as follows:

¢ To discuss practical aspects of uncertainty assessment and key category analysis
in GHG inventory

e To share experiences with time series estimates and projections

e To elaborate on possible improvements to data collection in Agriculture,
LULUCF and Waste sectors

e To discuss issues on awareness raising about GHG inventory and GHG
mitigation

e To discuss possible ways of enhancing cooperation among Japan, the United
States, European countries and Asian countries to promote inventory-related
work in Asian countries taking the Bali Action Plan and other recent

international agreements into account
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Dr. Jamsranjav Baasansuren (GIO-CGER-NIES) reported on the progress of WGIA
activities. She stated that WGIA online-network was initiated through the mailing list of
WGIA experts to promote further exchange of information and experiences in
preparation of second national communications (NC). Several activities have been
undertaken through the online-network including collection of country-specific EFs
developed in WGIA-participating countries. The data will be synthesized and integrated
into common format in order to make available to WGIA-members. She also noted that
to complement our activities and utilize effectively the resources in the region, WGIA
works in close collaboration with other projects in the region such as Regional Capacity
Building Project for Sustainable National GHG Inventory Management Systems in
Southeast Asia (SEA Project), and Improvement of Solid Waste Management and
Reduction of GHG Emission in Asia (SWGA).

Session I: Promotion of International Cooperation
The session I discussion was chaired by Dr. Yukihiro Nojiri (GIO-CGER-NIES) and

rapporteur was Dr. Jose Ramon T Villarin (Xavier University, Philippines).

Mr. Kotaro Kawamata (MoE, Japan) reported the accomplishment of G8 Hokkaido
Toyako Summit (July, 2008) and “Kobe Initiative” of G8 Environment Ministers
Meeting (May, 2008). He introduced that this workshop was held as the first meeting of
“Kobe Initiative” with capacity building support for developing countries on inventories

and data collection.

Mr. Sei Kato (MoE, Japan) reported that the total GHG emissions in 2006 were about
1,340 million tons in CO; equivalents, which is a 6.2% increase from emissions in the
base year under the Kyoto Protocol. He introduced the Japan’s Voluntary Emissions
Trading Scheme (JVETS) as Japan’s policies and efforts on GHG inventory,
measurement and reporting, and JVETS guidelines such as “JVETS Monitoring and
Reporting Guidelines”. He also noted that Japan will consider supporting capacity

building in developing countries for the collection and provision of data through WGIA.

Mr. Dominique Revet (UNFCCC) gave a presentation on the latest news on
non-Annex I NC and national GHG inventories. He reported that the 28" Session of the
Subsidiary Body for Implementation (SBI 28) in June 2008 resumed discussions on the
mandate and terms of reference of the Consultative Group of Experts (CGE) (Decision
3/CP.8) and draft decision with brackets forwarded to SBI 29 in December 2008. He
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also emphasized the importance of sharing the information through inventory

preparation.

Mr. Kiyoto Tanabe (GIO-CGER-NIES) gave a presentation on cooperation with
European countries. He emphasized that WGIA secretariat continues to maintain contact
with the European countries. Relevant information may be obtained from Europe Aid
and various bilateral capability building projects undertaken by member states. Some
lessons can be learned from such projects and for instance from Technical Aid to the
Commonwealth of Independent States (TACIS) 2002.

Ms. Mausami Desai (United States Environmental Protection Agency (US EPA))
reported U.S. and specifically EPA's capacity building activities focus on specific
measurable and realistic outcomes as USA’s policies and efforts on GHG inventory,
measurement and reporting. She also mentioned two sets of tools for national GHG
inventories, namely the national system templates, and the targeted data collection
strategies and software tools to assist developing countries in applying higher tier

methods for key sectors.

Mr. Leandro Buendia (SEA Project) talked about the project activities and noted that
the purpose of the project is to strengthen the capacity of Southeast Asian countries to
improve the quality of their national GHG inventory for the development of sustainable
inventory management systems. He also reported that kick-off workshop of the SEA
Project was held in Singapore, April, 2008.

Mr. Todd Ngara (UNEP) reported that UNEP assists 22 African countries in the
preparation of the second NC through GEF funding. He mentioned that the LULUCF
sector was considered important because about 55% of GHG emissions are from the
LULUCEF sector in the region. He also noted the need to improve EFs, specific problems
identified in both LULUCF and agriculture, and the notable peculiarities of the region.

Participants discussed each country’s specific issues related to capacity building,
measurement, data collection system for preparation of GHG inventory and local
research in EF and activity data (AD). Participants agreed on the necessity of
developing country-specific values for EFs and other parameters based on data
collection in each country. It was recognized that information exchange and

collaborative relationship among donor countries (i.e., Japan, USA and European
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countries) should be promoted in pursuit of efficiency in supporting developing

countries.

Session II: Uncertainty Assessment

This session was chaired by Mr. Leandro Buendia (SEA Project) and the rapporteur
was Dr. Amnat Chidthaisong (King Mongkut’s University of Technology Thonburi,
Thailand). The session mainly focused on usefulness of uncertainty assessment and

discussed how to address the assessment.

Mr. Kiyoto Tanabe (GIO-CGER-NIES) provided the introductory presentation and
brought up questions; why uncertainty assessment was important; how useful it was;
and what was the next step after completing uncertainty assessment. He invited
participants to discuss these questions and consider whether it was really worth
performing uncertainty assessment under their current circumstances. He also invited
participants to consider how the WGIA participants could cooperate to facilitate

uncertainty assessment in each country, if they concluded they needed to perform it.

Dr. Simon Eggleston (TSU-NGGIP-IPCC) explained the importance of uncertainty
assessment and presented concrete methods how to do it. He illustrated two cases of
uncertainty assessment and mentioned that uncertainty estimates would give useful
information for improving inventories as well as for formulating mitigation approach
and policy. He explained that even simple uncertainty assessment would assist
improving GHG inventories and that good quality assurance (QA)/quality control (QC)
and careful consideration on estimation methods could reduce uncertainties. Finally, he
stated that assessment of uncertainty in the input parameters should be part of the
standard data collection QA/QC.

Mr. Kohei Sakai (GIO-CGER-NIES) presented Japan’s experiences with respect to
uncertainty assessment. He explained that Japan decided which method was applied to
each of EFs and AD in accordance with the decision tree established by the Committee
for the GHG Emissions Estimation Methods of Japan and performed uncertainty
assessment annually on EFs and AD on all sectors. He also presented concrete examples
for Energy, Industrial Processes, Agriculture, LULUCF and Waste sectors. He
mentioned that results of uncertainty assessment were generally considered to be useful
to identify priority categories for inventory improvement, but the results were seldom

utilized in Japan. The reasons were that reliability of uncertainty assessment was
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partially not high enough and that categories with high priority could be guessed

without uncertainty assessment.

Dr. Sumana Bhattacharya (Ministry of Environment and Forests, India) made a
presentation regarding India’s experiences of uncertainty assessment. She mentioned
that India applied uncertainty assessment for improving the accuracy and precision of its
inventories, and that it developed institutional arrangements for reducing uncertainty in
the initial and second NC. She also explained that uncertainty was reduced through
developing local EFs, refining existing factors, moving towards higher tiers for key
sources, bridging data gaps, and launching standard QA/QC. Moreover, she presented
activities of India’s LULUCF sector as an example of putting results of uncertainty
assessment to practical use and stated that good databases were available for livestock

and rice methane emissions.

Dr. Cheon-Hee Bang (Environmental Management Corporation (EMC), Republic of
Korea) presented Korea’s experiences of uncertainty assessment in the waste sector. He
stated that uncertainty assessment was an essential part of inventory improvement, and
it was useful for prioritizing efforts to improve inventory’s accuracy. According to his
presentation, two uncertainty assessment methods (the error propagation equation and
the Monte-Carlo method) were used for Korea’s waste sector. He mentioned that Korea
would improve uncertainty assessment by utilizing the Monte-Carlo method in the
future.

Dr. Nguyen Chi Quang (Vietnam National Coal-Mineral Industries Group) gave a
presentation regarding uncertainty assessment in Vietnam. He stated that it was difficult
for non Annex I Parties to implement uncertainty assessment appropriately because of
lack of data. In order to overcome this problem, he recommended participants to share
information on uncertainty estimates and background data that could be used in other

countries in a similar situation.

Discussions were followed after the above presentations. Mr. Kiyoto Tanabe
(GIO-CGER-NIES) encouraged countries that had not yet implemented uncertainty
assessment to implement it by the next WGIA meeting. Several countries expressed
their comments as responses to Mr. Tanabe’s recommendation; some comments
mentioned that they were willing to challenge uncertainty assessment, but others told

that there were few values to implement it under insufficient data condition. Mr.
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Takahiko Hiraishi (IGES/IPCC) stressed that uncertainty assessment would be easy and
worthwhile “IF” data were available, and said that, otherwise it would not be feasible.
Dr. Simon Eggleston (TSU-NGGIP-IPCC) mentioned that, although participants did not
have to consume much time for uncertainty assessment, implementing uncertainty
assessment on part of data collection would be valuable for improving their second NC.
Finally, Mr. Leandro Buendia (SEA Project) recommended participants, if possible and
if they wish to do so, to implement uncertainty assessment using GHG inventories in
their initial NC and to present the results at the WGIA7 meeting.

Session III: Time Series Estimates and Projection

This session was chaired by Mr. Dominique Revet (UNFCCC), and the rapporteur
was Dr. Todd Ngara (UNEP). The session mainly focused on importance of time series
estimates and projection and discussed how to overcome barriers against developing

time series and projection.

Mr. Kiyoto Tanabe (GIO-CGER-NIES) offered the introductory presentation and
explained that time-series consistency was important for allowing the comparison of
emissions between different years and for formulating appropriate projections of GHG
emissions and removals. He recommended participants to discuss the following issues:

e What were barriers against developing time series and projections of GHG
emissions and removals
e  What actions would be effective for removing those barriers

e How we could cooperate within the WGIA framework

Mr. Sei Kato (MoE, Japan) presented Japan’s time-series estimates and projections.
He explained that Japan prepared time-series estimates, predicted future emissions
based on the trend of the estimates as well as on necessary aspects such as population,
and developed the Kyoto Protocol Target Achievement Plan for reducing its future
emissions in accordance with its commitment under the Kyoto Protocol. He also

presented various countermeasures for achieving the commitments.

Dr. Sirintornthep Towprayoon (King Mongkut’s University of Technology Thonburi,
Thailand) gave a presentation of Thailand’s experience for time-series estimates and
projection. She mentioned that time-series estimation helped to analyze historical
activities of the country and to see trend in the future. She also stated that using only

one national data source, which was the most reliable one, could avoid confusion and
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controversy of data analyses.

Mr. Dadang Hilman (State Ministry of Environment, Indonesia) presented
Indonesia’s experience. He explained that Indonesia’s inventory in the second NC was
improved comparing with its initial NC. For example, some default values of EFs used
in the initial NC were converted to national-specific values in the second NC. He
mentioned that strengthening institutional capacity to collect and collate data,
establishing local EFs, and enhancing capability of Indonesia to reduce uncertainty of

emission values were necessary for future improvement.

After the above presentations, participants discussed the importance and necessity of
time-series estimates and projection. They agreed that time-series consistency and
projection were important for developing an appropriate policy to reduce their GHG
emissions even though they were not mandates for non-Annex I countries. They also
pointed out the importance of documenting the data sets and methodologies used in
developing time series. The participants suggested the WGIA secretariat should think of
holding theme-specific workshops for different sectors in order to improve their

time-series consistency and projection.

Session I'V: Working Group Discussions
In this session the participants were divided into 4 working groups (Agriculture,
LULUCEF, Waste and GHG inventory) to:
e cxchange technically detailed information about GHG inventory data collection in
LULUCEF, Waste, Agriculture sectors and elaborate on possible improvements
e discuss on GHG inventory related issues such as awareness raising about GHG

inventory and application of inventory data

Agricultural Sector Working Group

The Agricultural working group discussion was chaired by Dr. Kazuyuki Yagi
(National Institute for Agro-Environmental Sciences (NIAES), Japan) and rapporteur
was Dr. Shuhaimen Ismail (Malaysian Agricultural Research and Development Institute
(MARDI)). The group mainly focused on strategies to improve reliability of agricultural
data and current status and challenges in agriculture sector inventory and discussed how

to get reliable data of agriculture.

Strategies to improve reliability of agricultural data were reported by Japan. Dr.
Osamu Enishi (National Institute of Livestock and Grassland Science (NILGS), Japan)



Workshop Report

reported GHG measurement from ruminants and manure managements. For enteric
fermentation from livestock cattle, country-specific equation for estimating methane
emissions from dry matter intake had been used. And this equation was developed from
actual CH,4 emission data by researches. For manure management, EFs were developed

from actual measuring emission using special equipment.

Dr. Hiroko Akiyama (NIAES), reported on CH4 and N>,O from rice paddies in the
2006 IPCC Guidelines and estimation of Japanese country specific N,O EFs. For CHy
from rice paddies, key factors such as soil pH, temperature and moisture were
introduced. For N,O emissions from Japanese agricultural fields, collected data were
consisted from 246 measurements from 36 sites. Research results were published as
research paper, and these data had been used as Japan’s EF to estimate N,O emissions

from agricultural soils, and these data were also described in the 2006 IPCC Guidelines.

Current status and challenges in agriculture sector inventory were reported from
Malaysia, Thailand, Vietnam, SEA Project and Japan. Dr. Shuhaimen Ismail (MARDI)
reported agriculture inventory in Malaysia, especially noted about second NC. AD were
composed of the data of the Ministry of Agriculture, department of statistics, Food and
Agriculture Organization (FAQO) database and local experts. For manure management,
factors were estimated by experts. Rice cultivation were a key category in Malaysia, and
rice cultivation areas were divided by following sector; granary, non granary and upland.

Emissions from agriculture sector in second NC reduced from the initial NC.

Dr. Amnat Chidthaisong (King Mongkut’s University of Technology Thonburi,
Thailand) reported Thailand’s GHG inventory in agricultural sector. In Thailand,
agriculture was the second most important sector as greenhouse gas emission source.
CH,4 from Rice Production, CH; from enteric fermentation and N,O from manure
management were chosen as key categories by key category analysis (KCA) in

agriculture sector.

Ms. Van Anh Nguyen (Ministry of Natural Resources and Environment, Vietnam)
reported GHG inventory in agriculture of Vietnam. And main theme was second NC.
Ratio of GHG emission for agriculture was about 45% in 2000 (with LULUCF), and
this sector was the biggest GHG emission source in Vietnam. EF for rice cultivation,
which was the biggest GHG emission source in agriculture sector, were separated by

district as a follow: north, central and south.
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Mr. Leandro Buendia (SEA Project) reported GHG inventory issues in Southeast
Asian countries in agriculture sector. In Southeast Asia, key issues were following:
categorization of water regime for rice cultivation, EF and AD for N,O emission from
cropland, enhanced characterization to estimate GHG emissions from enteric
fermentation, local EF for manure management. Additionally, collaboration with
International Rice Research Institute (IRRI) and Livestock Emissions and Abatement
Research Network (LEARN) was proposed.

Dr. Toshiaki Okura (NIAES) presented on soil carbon in arable land. Soil carbon was
an issue of LULUCEF sector at this time, but agriculture sector and LULUCF sector were
combined in the 2006 IPCC Guidelines, which will be used in near future. And this was
the issue for agricultural soil, so it was introduced in this working group. Furthermore,
by policy of the Ministry of Agriculture, Forestry and Fisheries of Japan, researches
were advanced to consider agricultural soil practiced continual management as a sink of
carbon in the next commitment period. In Japan, national soil monitoring project had

been practiced. Variations in soil carbon over 20 years were introduced.

Based on the results and discussions for these presentations, participants discussed
issues identified and possible solutions. They concluded that reliability of data was a
major challenge for agriculture sector inventory, and estimation of EFs using the
literature data, development of country-specific EFs and enhanced information
exchange are identified as possible ways to improve the inventory data. The participants
stressed that it was necessary to build a framework, including both international
collaboration and in-national one, for using the shared information in identification of
challenges and solutions to the problems.

Finally, participants recommended that each country present country-specific EFs
developments and exchange agriculture information at the next WGIA. Soil carbon,
sustainable agriculture production and enhanced international collaboration were also

recommended as subjects for discussion at future WGIA meetings.

LULUCEF Sector Working Group

This session was chaired by Dr. Sumana Bhattacharya (Ministry of Environment and
Forests, India), and the rapporteur was Dr. Batimaa Punsalmaa (Ministry of Nature and
Environment, Mongolia). The session mainly focused on usefulness of remote sensing
data and modelling for obtaining AD on the LULUCF sector and discussed how to

utilize the data.
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Dr. Yoshiki Yamagata (NIES) offered a presentation regarding remote-sensing based
monitoring system for the LULUCF sector. He explained that deforestation was a
critical issue for addressing climate change because of the huge amount of its emissions
in many developing countries. He mentioned that remote-sensing-based monitoring
systems were effective for estimating CO, emissions from the LULUCF sector. As an
example, he introduced Australia’s inventory development system for the LULUCF
sector, which used only remote sensing data for estimating emissions and removals by
the LULUCEF sector.

Dr. Sumana Bhattacharya (Ministry of Environment and Forests, India) presented
India’s experiences for developing inventories of the LULUCF sector. She mentioned
that India generated remote sensed maps that were in line with the IPCC Good Practice
Guidance for Land Use, Land-Use Change, and Forestry (GPG-LULUCF) and
integrated remote sensing data on the GIS-based platform. She also explained that India
used a tier 3 method — a modeling approach — for estimating carbon stock changes in

soil.

Dr. Damasa B. Magcale-Macandog (University of the Philippines Los Banos) gave a
presentation on improving secondary forest above-ground biomass estimates in
Philippines. She explained how to use a GIS-based model for improving the estimates.
She mentioned that the GIS-based model was effective for estimating density of above
ground biomass nationwide at different locations and environmental conditions in the

Philippines.

Dr. Mitsuo Matsumoto (Forestry and Forest Products Research Institute, Japan)
offered a presentation of Japan’s forest carbon accounting system for Kyoto reporting.
He explained that Japan used detailed on-site data for inventory development and
applied sampling and remote sensing data for inventory verification. He also presented
the methodology of estimating carbon stock changes in dead organic matters and soils
in Japan’s forests, for which the CENTURY model tuned for fitting Japan’s
national-specific conditions (the CENTURY-jfos model) were applied.

In the discussions after the above presentations, participants agreed that the LULUCF
sector was a key for most of the countries invited to WGIAG6, and that remote sensing on
GIS platform along with the ground truthing of permanent plots was the key for

developing a good GHG inventory of this sector. Moreover, the participants were
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strongly interested in the use of tier 3 models, and recommended the WGIA secretariat
to provide a training session on a tier 3 model such as the CENTURY model. Dr.
Kyeong-hak Lee (Korea Forest Research Institute) recommended participants to present,
at the next WGIA, countries’ experience with respect to issues relating to uncertainties,
AD collection, and so forth, taking into consideration any relevant discussions including
what transpired form the expert meeting on the LULUCEF sector held by the IPCC.

Waste Sector Working Group

The waste working group discussion was chaired by Dr. Tomonori Ishigaki (Ryukoku
University, Japan) and rapporteur was Dr. Sirintornthep Towprayoon (King Mongkut’s
University of Technology Thonburi, Thailand). The group mainly focused on AD related

issues and discussed how to improve the reliability of waste data.

Dr. Ishigaki presented the waste issues discussed at the second SWGA workshop held
in February, Fukuoka, Japan. He highlighted the property and reliability of solid waste
management data such as data on waste generation, waste stream and waste
composition. He emphasized that waste management practices in each country and
availability of reliable waste statistics greatly affect the property and reliability of the
data. The presentation of Dr. Ishigaki was followed by three presentations from China,

Japan and Malaysia.

The presentation by Dr. Qingxian Gao (Chinese Research Academy of Environmental
Science (CRAES)) discussed the use of surrogate data in waste sector estimation
(China’s case). He highlighted that data sharing mechanisms is important in improving

the AD as well as the inventory.

Mr. Hiroyuki Ueda (Suuri Keikaku Co., Ltd., Japan) gave a presentation on the
development of waste sector GHG inventory in Japan. He introduced the history of the
improvement and elaborated on the waste and carbon flow focusing on MSW plastics.
Mr. Ueda highlighted the importance of developing statistics that covers all waste flow

in order to improve the inventory.

Dr. Normadiah Haji Husien (Ministry of Natural Resources and Environment,
Malaysia) made a presentation on GHG inventory of waste sector for second NC. The
emissions from waste sector were estimated for 1994 and 2000 by using both the 1995
IPCC Guidelines and the Revised 1996 IPCC Guidelines. She noted that a lack of
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detailed data and information is still one of the major constraints in inventory

preparation.

The participants recognized that waste management and waste composition vary with
each country. They agreed that identification of country-specific waste stream and
development of data collection common format are important in improving the quality

of waste data and waste sector GHG inventory in Asian countries.

GHG Inventory Working Group

The GHG Inventory working group discussion was chaired by Mr. Thy Sum
(Ministry of Environment, Cambodia), and the rapporteur was Dr. Simon Eggleston
(TSU-NGGIP-IPCC). The group dealt with raising awareness about GHG inventory,
possible applications of inventory data, and the promotion of information exchange.

Current experiences in raising awareness about GHG inventory and climate change in
this working group were reported from the Philippines, Korea, Japan and Singapore. Dr.
Jose Ramon T Villarin (Xavier University, Philippines) presented the outcomes of the
activities as raising awareness of GHG inventories and climate change in the Philippines.
They are currently working on its second NC and making efforts to improve their data

collection methods.

Ms. Kyonghwa Jeong (Korea Energy Economics Institute) gave a presentation on
the development of activities for awareness-raising about GHG inventory and climate
change through events (seminars and campaigns), internet portal sites, and education. It
is necessary to develop a long-term public awareness program through internet portal
sites, TV and newspaper in order to, for example, disseminate information about what
people can do at home and at work in an effort to reduce GHGs.

Mr. Takeshi Enoki (Mitsubishi UFJ Research & Consulting Co., Ltd., Japan),
explained the “Team Minus 6%” campaign through TV, internet, newspapers, pamphlets
and symposiums. Japan's commitment under the Kyoto Protocol is to reduce its GHG
emissions during the first commitment period to 6% below 1990 levels. He highlighted
information exchange on country-specific EFs, and methodologies that can help to

improve our GHG Inventories.
Ms. Shu Yee Wong (National Environment Agency, Singapore) reported that National

Climate Change Committee (NCCC) was formed to promote energy efficiency and a

less carbon-intensive economy. The NCCC Main Committee is assisted in its work by
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four sub-committees and four workgroups, the Building Sub-committee, Households
Sub-committee, Industry Sub-committee, Transportation Sub-committee, and R&D
Workgroups. In addition, the National Climate Change Strategy presents their efforts to
better understand vulnerabilities to climate change and to assess adaptation measures to

address the impacts of climate change.

In Asian countries, in order to raise awareness about GHG inventories and climate
change, it is important to share information with policy makers, and in order to gain
support for inventory development in each country, it is necessary to train human
resources. Discussion in the GHG inventory working group covered a wide variety of
topics including communication with policy makers, human resources, inventory

compiler training programs, and uncertainty analysis.

Hands-on Training on Key Source Analysis

After the working group discussions, a hands-on training on key source analysis
(KSA) was implemented as it had been requested repeatedly in the previous meetings as
well as through the on-line network by the WGIA colleagues. Dr. Jamsranjav
Baasansuren (GIO-CGER-NIES) gave a presentation on KSA with the focus on Tier 1
quantitative approach. The participants performed KSA (level and trend) using sample

data prepared for the training.

Wrap-up Session

The session was chaired by Mr. Takahiko Hiraishi (IGES/IPCC) and rapporteur was
Ms. Mausami Desai (US EPA).

In this session, the rapporteurs from plenary sessions and working groups provided a
summary of the discussions including the findings and recommendations, which was
followed by final discussion to conclude the workshop.

The following are the major conclusions of this workshop.

e Measurability, Reportability, and Verifiability

The participants reaffirmed the importance of improving national GHG inventories to
meet the requirements under the UNFCCC. In addition, taking note of the recent
international discussion and agreement such as the Bali Action Plan and the Kobe
Initiative of the G8 Environmental Ministers Meeting, the participants agreed on the
importance of inventory-related data collection to pursue “measurability, reportability,
and verifiability (MRV)”. They also shared the view that all countries including

non-Annex I countries should be encouraged to make efforts to accurately estimate
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GHG emissions at a macro level (i.e., national inventory) as well as at micro levels (e.g.,
at corporate, plant and household levels).
e Promotion of International Cooperation

It was recognized that there was a need to promote information exchange and
collaborative relationship among donor countries (i.e., Japan, USA and European
countries) in order to effectively support the countries in Asia in improving their GHG
inventories. Some participants pointed out that networking the existing networks in
different regions would be useful, and also that collaboration between regional
programmes should be encouraged. In this context, the participants welcomed the
on-going cooperation between WGIA and the SEA Project. They encouraged the WGIA
secretariat to further enhance this complementary and mutually-beneficial cooperation.

e Uncertainty Assessment

Many participants noted the importance of uncertainty assessment in improving the
accuracy of GHG inventory, in view of the fact that GHG inventories provide
information for developing mitigation policies and monitoring their impacts. The
participants agreed that it would be useful for WGIA member countries to implement
uncertainty assessment although it is not mandatory for non-Annex I Parties. It was
therefore suggested that WGIA member countries voluntarily implement uncertainty
analysis for part or whole of the inventory, to the extent possible, and report the results
at the next WGIA meeting for further discussion on how to improve their GHG
inventories.

e Time Series Estimates and Projection

It was pointed out that time series estimates and projections of GHG
emissions/removals were beneficial in developing the mitigation policies and measures,
and tracking their results. The participants agreed on the importance of establishing and
maintaining institutional arrangements that facilitate time series estimates for GHG
inventory. In order to facilitate time series development, case-studies were suggested for
WGIA-member countries. Japan expressed its intention to consider supporting these
case-studies upon request of the WGIA member countries.

The participants also discussed the future WGIA activities. They stressed the need for
continued and enhanced information exchange, and more targeted use of WGIA-online
network. Some participants expressed their interest to discuss GHG inventory issues in
energy and industrial processes sectors, update or review of country-specific EFs, roster
of experts and other ongoing WGIA- network activities at the next WGIA. The need for
continued support in training of inventory compliers was recognized. The WGIA

secretariat proposed to offer such opportunities again at future meetings, which was
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welcomed by participants.
Dr. Yoshifumi Yasuoka, Executive Director of NIES, giving his closing address,

thanked all participants for excellent presentations and fruitful discussion.
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Working Groups’ Discussions

Agriculture Sector
Summary of Discussions

Agriculture sector has accounted for more than 30% of total national GHG emissions
in some Asian countries. Rice cultivation is a key category, important in many countries.
The following were identified as main gases and sources: CH, from enteric fermentation,
CH4and N,O from livestock manure management, N,O from agricultural soils, and so
on.

The Agriculture working group discussion was attended by 13 participants, with a
mixture of people experts in the field and inventory compilers. The major topics of the
discussion in the working group were as follows:

e Strategies to improve reliability of agricultural data
e Current status of and challenges in agriculture sector inventory

GHG emissions measurement from livestock and CH4 and N,O EFs from crop fields
were reported by Japan. Current status in agriculture sector inventory was reported by
Malaysia, Thailand and Vietnam. SEA project reported GHG inventory issues in
Southeast Asian countries in agriculture sector, and Japan presented a project for soil
carbon.

Some participants were of the opinion that IPCC default values are not suitable for
Asian countries in some cases. Since emission types vary depending on things such as
climate, livestock species, soils, cultivation period and so on, EF and parameters were
needed in some cases to make country-specific or semi-country-specific.

Japan’s researchers noted that it is important to maintain or increase soil carbon
stocks as a mitigation option, and that this research is also important to estimate
removals/emissions and to develop inventory methods.

International collaboration as WGIA is important to share information, but WGIA
meetings are held only once a year. Therefore, it was recommended that countries
exchange information using tools such as websites and mailing lists, which will also
help make WGIA meetings more fruitful.

It was pointed out that intra-national collaboration including experts and inventory
compilers in each country is important to develop good national inventory and national
research projects.

As the results of the presentations and the discussion, getting reliable data to improve
EF and AD were identified as key issues. Participants noted three steps to improve

methods of obtaining reliable data. One method is to search literature such as scientific
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papers and national statistics. Another is to hold field experiments, a method which is
advisable for EF and AD as the data is various and location specific. The third such
method is to modify IPCC default values to local-specific values by using literature
review and field experiments if necessary.

The importance of collaboration was described as another factor in obtaining reliable
data. Studies for EF and AD in a country can be extended and collaborated on with
other countries in Asia. International collaboration to exchange information is important.
Furthermore, it is important to enhance intra-national collaboration, since close
cooperation between inventory researchers and compilers in the country was deemed
crucial to successful improvement of national GHG inventories. Also, to compiling
methodologies and data from WGIA countries in relation to GHG inventory is necessary

in order to ascertain the situations in other similar countries.

Suggestions and Recommendations from the Working Group
The following activities were recommended for the next WGIA meeting. First,
country presentation on specific EF developments is recommended. It is helpful for
other countries when developing EFs for their agriculture sector. Furthermore,
exchanging and checking inventory information for the agriculture sectors of each
country by all WGIA participants is recommended. It will also be a practice to develop
country-specific EFs. The following were requested for long-term work on WGIA:
1. Discussion of soil carbon inventory
2. Consideration of sustainable agriculture production related to GHG inventory
3. Enhancement of international collaboration
For (1), soil carbon inventory is associated with a cross-cutting issue with LULUCF
sector. Ordinarily, when land use changes from forest to agricultural land, soil carbon
gradually reduces via the decomposition of organic matter. But when compost continues
to be deposited on agricultural land, a part of the organic carbon accumulates, and soil
carbon increases. It is relevant also with (2), to consider sustainable agriculture
production. It is related to adaptation, which is an important element of climate change.
Furthermore, (3) means not only WGIA meetings, but also information exchange

through web pages or mailing lists of WGIA.

Land Use, Land-Use Change and Forestry (LULUCF) Sector
Summary of Discussions
The LULUCF working group discussion was attended by participants from Cambodia,

India, Japan, Korea, Mongolia and the Philippines. The objectives of this discussion
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were:
e To share countries’ experiences with remote sensing, the GIS platform, and
modeling in the LULUCF sector,
e To examine the effectiveness of these tools for estimating emissions and removals
in the sector.

The discussion started with four presentations by three countries: India, Japan and the
Philippines. These presentations were made in order to help improve understanding of
the effectiveness of remote sensing, the GIS platform, and modeling in the LULUCF
sector. Following the presentations, participants discussed ideas with respect to their

effectiveness for improving GHG inventories in the LULUCEF sector in Asia.

Suggestions and Recommendations from the Working Group
1. Effectiveness of Remote Sensing and the GIS platform

Remote sensing and the GIS platform are useful for estimating emissions and
removals in the LULUCEF sector, specifically when groundtruthing data are insufficient.
In order to rectify the problem of insufficient groundtruthing data, remote sensing is a
key tool because it provides nationwide land cover data.

Although it 1s difficult for remote sensing to convert land cover data to land use
categories, experiences in India and the Philippines reveal that integrating remote
sensing data on the GIS platform can overcome this difficulty. GIS-based models help
improve the estimates of above-ground biomass in the Philippines, and integration of
remote sensing data on a GIS-based platform provides improved stratification of land
categories in India. Therefore, remote sensing on the GIS platform along with the
groundtruthing of permanent plots is key for developing a good GHG inventory for this
sector.

2. Modeling: Suggestions for organizing a training session on the tier 3 models

Use of models such as CENTURY may help develop databases of five carbon pools:
above ground biomass, below ground biomass, litter, dead wood, and soil. Specifically,
using models to calculate carbon stock changes in soils is effective. Carbon stock
changes in dead organic matter (litter and dead wood) and soil are affected by climatic,
geological and ecological conditions as well as by human land-use activities; the
complexity of the interactions amongst these conditions and activities makes it difficult
to calculate carbon stock changes. However, models enable complex calculations.

For example, India applies CENTURY and RothC models to calculate carbon stock
changes in soil. Similarly, Japan modifies the CENTURY model so as to adapt it to
Japan’s specific circumstances, and applies the adapted model (CENTURY-jfos) for
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calculating carbon stock changes in dead organic matter and soils.

However, many countries participating in WGIA are unfamiliar with the use of
models. Practical training would help aid in understanding model operation and
identifying input data necessary for the operation. A training session on the use of the
CENTURY model is recommended in order to take advantage of the fact that at least
two participating countries are able to share their experiences of using it with the other
countries.

3. Necessity of Sharing Countries’ Experiences

The LULUCEF sector is key for most of the countries invited to WGIA6, and there
still remain issues that hinder preparation of the inventory. The issues are lack of
data/information on:

e forest and other land use definitions
e land stratification

e Dbiomass expansion factors

e volume assessments

e forest density

e root to shoot ratio

In order to deal with these issues, it is recommended that as many countries as
possible provide information about their experiences with them during the next WGIA...
Countries may present their experiences taking into consideration any relevant
discussions, including the results of the expert meeting on the LULUCF sector held by
the IPCC.

Waste Sector
Summary of Discussions

The waste working group discussion was attended by participants from China, Japan,
Korea, Malaysia and Mongolia. The major topics of the discussion in the working group
were as follows:
e Use of surrogate data in emission estimation
e Analysis of carbon flow in waste streams
e Strategy to improve reliability of waste data

The participants heard presentations on the reliability and properties of solid waste
management data, use of surrogate data in emission estimation in China, Japan’s
experiences with improving GHG inventory of waste sector, and Malaysia’s experiences
with preparing waste sector GHG inventory for SNC with a focus on emission

estimation.
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Landfilling of waste is a main solid waste disposal practice in Asian countries. A lack
of detailed and reliable activity data/information on solid waste management for
emission estimation is a major constraint in preparing and developing the inventory. The
use of surrogate data is one short-term solution to the problems of insufficient activity
data. For example, use of data on non-agriculture population, gross domestic product
(GDP), city area, urban population, number of cities, and GDP per capita in estimation
of amount of municipal solid waste (MSW) generated. However, development of waste
statistics is essential in improving the inventory.

Recycling policy and informal recycling activities affect the waste stream as well as
waste composition. Therefore, identification of country-specific waste streams and
carbon flow is important in improving the accuracy, transparency, and completeness of
waste sector inventory.

Because the development of accurate GHG inventory takes considerable time and
effort, early, planned improvement of the inventory is important. For example, Japan’s

waste sector inventory has been revised 3 times between 1999 and 2006.

Suggestions and Recommendations from the Working Group

The group highlighted the need to enhance information/experience sharing through
WGIA-online network, and collaboration with SWGA on development of data
collection format for Asian countries which can be used to communicate with statistical
agencies or data suppliers regarding data needs. The group suggested approaches given
four levels of data collection systems: no data, not enough data, poor quality data and
good quality data. The participants agreed that identification of country-specific waste
streams and composition is important in addressing data constraints and improving data
collection. The participants recognized the need for improved communication between
data users and data suppliers.

The participants expressed their interest in discussing wastewater related issues,

including methane emissions from wastewater.

GHG Inventory Working Group
Summary of Discussions

The GHG Inventory working group session was chaired by Mr. Thy Sum (Ministry of
Environment, Cambodia) and reported on by Dr. Simon Eggleston (TSU-NGGIP-IPCC).
Representatives from the Philippines, Korea, Japan and Singapore were present. The
objectives of the working group discussion were:

e To discuss generic issues and strategies for mainstreaming inventory work
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e To develop information exchange materials on GHG inventory
The major topics of the discussion in the working group were as follows:
e Developing a template on communication with policy makers and how to share
information
e Compiling a list of regional experts/institutions as human resources
e Holding inventory compiler training programs in association with a UNFCCC
training course
e Performing uncertainty analysis at least for key categories as a case study
e Encouraging case studies by some countries to develop time series
Current experiences in raising awareness about GHG inventory and climate change in
this working group were reported from the Philippines, Korea, Japan and Singapore.
The group dealt with raising awareness about GHG inventory, possible applications
of inventory data, and promotion of information exchange. Limited human resources in
inventory preparation is a major constraint in preparing and developing inventory in
Asian countries. The participants recognized the need to develop a roster of regional
experts and relevant institutions, and an inventory compiler training programme perhaps
in association with a UNFCCC training course. It was noted that the WGIA could serve

as a forum to evaluate/compare member countries’ inventories on a voluntary basis.

Suggestions and Recommendations from the Working Group

The participants highlighted the importance of raising awareness about GHG
inventory in a wide range of stakeholders. They noted that information on
awareness-raising activities in WGIA member countries could be exchanged through the
WGIA-online network. It was suggested that the WGIA and the SEA project should
cooperate to develop a template on communicating with policy makers.

Furthermore, WGIA encourages case studies by some countries to develop time series
and uncertainty analysis. This session closed with the suggestion that the WGIA
participating countries should be encouraged to perform uncertainty analysis at least for

key categories and to report their results at the WGIA?7.
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Overview of WGIAG6

Yukihiro Nojiri
Greenhouse Gas Inventory Office of Japan (GIO)
National Institute for Environmental Studies (NIES)

6t Workshop on Greenhouse Gas Inventories in Asia
Tsukuba, JAPAN

July 16-18, 2008 gu‘

Workshop on Greenhouse*Gas ~@-
Inventories in Asia (WGIA) -

R

Objective To support countries in Asia to improve
the quality of inventories via regional
information exchange

Style Annual workshop since 2003

Participants |[One researcher + One government
official] from 14 countries + UNFCCC
Secretariat, etc.

Funds Ministry of the Environment, Japan

LA

WGIA6
e 3-Day Workshop (July 16-18, 2008)

e Objectives:

o Discuss practical aspects of uncertainty assessment and key
category analysis in GHG inventory

O Share experiences with time series estimates and projections

O Elaborate on possible improvements to data collection in
Agriculture, LULUCF and Waste sectors

O Discuss issues on awareness raising about GHG inventory and
GHG mitigation

O Discuss possible ways of enhancing cooperation among Japan, the
United States, European countries and Asian countries to promote
inventory-related work in Asian countries taking the Bali Action Plan and
other recent international agreements into account

L)

Welcome Participants!

e 40 Participants from 13 countries in Asia:
Cambodia, China, India, Indonesia, Japan,

Republic of Korea, Lao P.D.R., Malaysia, Mongolia,
Philippines, Singapore, Thailand, Vietnam.

oW,

e 32 Participants from international organization, other
relevant organizations and projects

o Bangladesh University of Engineering and Technology (BUET)
o Embassy of France in Japan
o Forestry and Forest Products Research Institute (FFPRI), Japan
o Intergovernmental Panel on Climate Change (IPCC)
o Japan International Cooperation Agency (JICA)
o National Institute for Agro-Environmental Sciences (NIAES), Japan
o National Institute of Livestock and Grassland Science (NILGS), Japan
o National Institute for Environmental Studies (NIES), Japan
o Ministry of Environment (MoE), Japan
o Mitsubishi UFJ Research & Consulting (MURC), Co., Ltd., Japan
o Regional Capacity Building Project for Sustainable National GHG
Inventory Management Systems in Southeast Asia (SEA)
o Ryukoku University, Japan
o Suuri-Keikaku Co., Ltd., Japan
o United Nations Framework Convention on Climate Change (UNFCCC)
Secretariat
o United States Department of State
o United States Environmental Protection Agency (USEPA)
L)

Workshop Flow

Session I: Promotion of International Cooperation \

« Reports from international organizations, otherrelevant organizations
and projects Day 1
Session II: Uncertainty Assessment

« Reports from IPCC and participating countries

Session lll: Time Series Estimates and Projection A
« Countries’ Reports Day 2
Session IV: Working Group Discussion

« Working Groups: Agriculture, LULUCF, Waste and GHG Inventory

« Hands on training on KSA

Wrap-up Session
« Summary reports of working group discussions Day 3
« Summary reports of Session |, Il and Il

« Discussion on future activities and wrap-up gu
—a




Opening Session

2006 2007 2008 2009
UNFCCC/KP |SB24 COP12/ | SB26 COP13/ |SB28 COP14/ |SB30 COP15/
MOP2 MOP3 MOP4 MOP5
2006 GL (" EFDI
IPCC < EFDB)
Indonesia
Philippines Japan TBD
WGIA o
WGIA5
G8&inlJapan
Other R ] ° ° °
events EA} Project
SWGA ® ) ®
|
SEA Project: Regional Capacity Building Project for Sustainable National GHG Inventory
Management Systems in Southeast Asia
SWGA: Improvement of Solid Waste Management and Reduction of GHG Emission in g
..... -

Thank you

/index-j.html

GIO website: http://www-gio.nies.qgo |

WGIA website: http://www-gio.nies.go.jp/wwd/wgia/wgiaindex-j.html

A
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Progress Report on WGIA
Activities

Jamsranjav Baasansuren

Greenhouse Gas Inventory Office of Japan (GIO)
National Institute for Environmental Studies (NIES)

6t Workshop on Greenhouse Gas Inventories in Asia

Tsukuba, JAPAN
July 16-18, 2008

A

Workshop on Greenhouse Gas
Inventories in Asia (WGIA)

O To assist the countries in the Asia region in developing and improving
their GHG inventories by creating the opportunities to exchange information
and share their experiences

O Since November 2003, five meetings have been held on an annual basis,
through which the network of government officials and researchers in the
Asia region has been enhanced

* WGIA meetings in the past
WGIA1 — Phuket, Thailand, 13-14 November 2003
WGIA2 — Shanghai, China, 7-8 February 2005
WGIA3 — Manila, Philippines, 23-24 February 2006
WGIA4 — Jakarta, Indonesia, 14-15 February 2007
WGIA5 — Kuala Lumpur, Malaysia, 6-8 September 2007

A

Major Activities
O Share countries efforts and practices
O Identify common issues and possible solutions

O WGIA activity report “Greenhouse Gas Inventory Development in Asia -
Experiences from Workshops on Greenhouse Gas Inventories in Asia”

WGIA online-network to promote further exchange of information and
experiences in preparation of SNC

WGIA website: http://www-gio.nies.go.jp/wwd/wgia/wgiaindex-j.html

WGIA online-network (mailing list of WGIA experts)

WGIA Online-Network Activities

O Discussion of WGIA topics

* To develop the contents of the workshop most relevant to its participants
O Sharing of useful information on GHG inventory and climate change
O Data collection and compilation

* To facilitate further exchange of experiences/information in the preparation
of the SNC and promote information dissemination

< Country or region-specific emission factors that were used in GHG
inventories in INC as well as newly developed EFs since the submission
of INC

< List of experts’ publication related with climate change issues and GHG
inventory

<+ Information about awareness raising activities related to climate change
and GHG inventory in WGIA-participating countries (one of the needs

identified in WGIAS5)
L)
e

» Status of data collection/submission

Country or region-specific emission factors
< CAMBODIA, CHINA, INDIA, KOREA, LAO P.D.R., MALAYSIA

< 119 (Energy: 34, Industrial Processes 7, Agriculture: 22,
LULUCF: 35, Waste: 21)
¢ Publication list
<> India, Indonesia
¢ Information about awareness raising activities on climate change
and GHG inventory

oW,

< Country or region-specific emission-factors
Inventor P .
Sector ¥ | Source Category| Gas Description Value | Unit Source of Data
1A~ Fut Bnission factor for Messuremtsby Korgs
Energy Combustion CO, |combustion of Crude | 20.0 | tC/TJ
ust Quality and Korea
Activities oil By
Polytechnic Universit;
1A~ Ful Bmission factor for Veasuremenis by Korea
Energy C i co, of 19.7 |wcrmy
ust oma Quality and Korea
Activities Gasoline N N .
Polytechnic Universit;
1A~ Ful Bmission factor for Measuremenis by Korea
Energy Combustion CO, |combustion of 19.5 |wC/my
ust Quality and Korea
Activities Kerosene N N .
Polytechnic Universit;
1A~ Ful Bmission factor for Measuremenis by Korea
Energy Combustion CO, |combustion of Heating| 19.5 | tC/TJ
ust Quality and Korea
Activities oil PR
Polytechnic Universit;
A Fuel - Measurements by Korea
N Ny 9 Emission factor for - Institute of Petroleum
Energy Combustion co, 198 |wC/Ty
R combustion of Diesel Quality and Korea
Activities PR
Polytechnic Universit;
oW,




Opening Session

< List of experts’ publication related with climate change
issues and GHG inventory

Singh, A, Gangopadhyaya, S., Nandaa, P. K., Bhattacharya, 8., Sharma, C., and Bhan, C. Trends of
greenhouse gas emissions from road transport sector in India, Sefence of the Total Environment, 2008, 390,
124-131
http://www.sciencedirect.com/science/journal/00489697

Rizaldi Boer, and Elsa Surmaini. 2006. Economic Benefits of Using SOI Phase Information for Crop
Management Decision in Rice-Base Farming System of West Java, Indonesia. International Conference on
Living with Climate Variability and Change: Understanding the Uncertainties and Managing the Risks.
Espoo, Finland, 17-21 July 2006. http://www._livingwithclimate fi

Sharma, S., Bhattacharya, S., and Garg, A. Greenhouse gas emissions from India: A Perspective,
Current Science, 2006, 90, 326-333
http://www.ias.ac.in/currsci/feb102006/326.pdf

Rizaldi Boer, Delon Martinus, A. Fagih and Bambang D. Dasanto. 2004. Impact of Land Use and
Climate Changes on Streamflow at Citarum Watershed. Proceeding of the 2nd AIACC Regional Workshop
for Asia and the Pacific, 2-5 November 2004, Traders Hotel, 3001 Roxas Blvd., Pasay City, Manila,
Philippines. http:/ aiaccproject.org/meetings/Manila.html

Swamy, M., and Bhattacharya, S. Budgeting anthropogenic greenhouse gas emission from Indian
livestock using country-specific emission coefficients; Current Science, 2006, 91, 1340- 1353
http://www.ias.ac.in/currsci/nov252006/1340.pdf

Mitra A. P., Sharma, S., Bhattacharya, S., Garg, S., Devotta, S., and Sen, K. Climate change and India:
Uncertainty reduction in greenhouse gas inventory estimates, Universities Press, India, 2004, p.359
https://www.vedamsbooks.com/no40583.htm

Rizaldi Boer, Delon Martinus, A. Fagih and Bambang D. Dasanto. 2004. Impact of Land Use and
Climate Changes on at Citarum . F ing of the 2nd AIACC Regional Workshop
for Asia and the Pacific, 2-5 November 2004, Traders Hotel, 3001 Roxas Blvd., Pasay City, Manila,
Philippines. http://www.aiaccproject.org/meetings/Manila.html

Other activities of WGIA

O Collaboration with other projects in the region

o Regional Capacity Building Project for Sustainable National GHG
Inventory Management Systems in Southeast Asia (SEA Project)

o Improvement of Solid Waste Management and Reduction of GHG
Emission in Asia (SWGA)

A

Thank you

GIO website: http://www-gio.nies.go.jp/index-j.html
WGIA website: http://www-gio.nies.go.jp/wwd/wgia/wgiaindex-j.html

oW,
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Importance of Measurement
for Global GHG reduction

Kotaro Kawamata
Ministry of the Environment, Japan

Cool Earth Promotion Programme (Jan 2008)

Future Estimation
Global (Business as Usual)
Cco2 -
emissions < Mid-term Goals>

“Post-Kyoto Framework” \‘ Shong hom Gralec>

JAPAN’s GOAL
Reducing 60-80% emissions by 2050
“In Pursuit of Japan as a Low-carbon
Society” (June 2008)

= Peak out global GHG emissions
within the next 10-20 years

GLOBAL GOAL
Halving emissions
by 2050
“Cool Earth 50"
(May 2007)

‘llll.=l
= Accelerate improvement of global

energy efficiency
= Cool Earth Partnership )

——

Present 2018~2028 2050 5

G8 Hokkaido Toyako Summit (July 2008)

[ Environment and Climate Change

“Long-term Goals”

* We seek to share with all Parties to the UNFCCC the vision
of, and together with them to consider and adopt in the
UNFCCC negotiations, the goal of achieving at least 50%
reduction of global emissions by 2050.

“Mid-term Goals”

* We acknowledge our leadership role and each of us will
implement ambitious economy-wide mid-term goals in
order to achieve absolute emissions reductions.

* All major economies will need to commit to meaningful
mitigation actions.

—>Developing countries’ contributions
are necessary for global reduction.

Measurable, Reportable and Verifiable Actions

[ Bali Action Plan (Dec 2007)

1. (b) (i) Nationally appropriate mitigation actions by
developing country Parties in the context of sustainable
development, supported and enabled by technology,
financing and capacity-building, in a measurable
reportable and verifiable manner.

[ Declaration of Leaders Meeting of Major Economies (May 2008) |

10. To enable the full, effective, and sustained
implementation of the Convention between now and
2012, we will “Intensify our efforts without delay within
existing fora to improve effective greenhouse gas
measurement.”

G8 Environment Ministers Meeting (May 2008)

[ Chair’s Summary

“It was noted that setting up and running GHG inventories in
developing countries is of fundamental importance and G8
countries should consider supporting capacity buildingin
developing countries for the collection and provision of data.”

“Kobe Initiative”
- Aiming at holding meetings together with the outreach countries.
1. International research network on low-carbon societies
2. Analysis on bottom-up sectoral mitigation potentials
3. Promotion of co-benefits among relevant policies
4

Capacity building support for developing countries on
inventories and data collection (MRV: Measurability,
Reportability, and Verifiability)

-> This workshop is held as the first meeting of Kobe Initiative.

GHG Inventories and Data Collection

( Both “macro” and “micro” levels of
data collection are key

Macro: GHG inventories in national level
*National communication for UNFCCC

*Main theme for today’s workshop

Micro: Emission data in facility level
*|EA (Indicator setting)

* APP Task Force (Reduction potential, indicator)
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Japan'’s policies and efforts
on GHG inventory,
measurement and reporting

Sei Kato
Ministry of the Environment, Japan
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GHG Inventories and Data Collection

‘ Both “macro” and “micro” levels of ‘
data collection are key

Why ?

Understanding of the present situation

<; Analysis of data and trends
activity data
Change activitie& I QDrawing up action plan

—Getting a clear grasp of the situation is the first step

Verification of plan

and activities aggregation

2

“Macro” levels of data collection in Japan (1)

GHG inventory trend data in Japan
(Million tons of CO2)
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“Macro” levels of data collection in Japan (2)

Japanese emissions for 2006 were 6.2% above those of the base year, meaning reductions of
6.8% are needed to meet the 6% reduction commitment under the Kyoto Protocol.

1.358 billion tons  1.340 billion tons

million tons of CO,) (+7.7%) _ (41.3% from the previous year)
V. +6.2%
31%
1,300 1.261 (+5.4%)
billion tons [‘pim?yme:r'] (+3.2%)
v
-0.6% 4 Targets:
,200+ Forest sink: 3.8%
‘L Kyoto mechanisms: 1.6%
6%
,100
,000-]
[ —— [ 1
Base Year Emissions 2005 2006 Kyoto Protocol
(In principle 1990) Emissions Emissions Reduction Commitment

(2008 — 2012) 4

“Macro” levels of data collection in Japan (3)
CO, Emissions by Sectors and Actors (2006)

. Nunicipal Waste
industial Waste, etc

Household
Budget-related: Industrial Processes
Approx. 20% (CO, emissions n cement

roduction, elc.)

Residential

(Household heating and cooling,

hot water, electrical usage, etc) Energy Conversion
(S

Transportation
(passenger vehicls for

7
personal use)
mcrvy
Cansumoion
1%

20% Commercial and

3 Other
Transportation (Office buildings, etc)

OExcluding Industrial Processes and
Waste Products, the remaining 93% of
CO, emissions are related to energy Transportation
consumption. -] (Freight vehicles,

OHousehold Emissions, including EZZ?::??L::";%&?:TZL,
personal vehicles and municipal waste,
comprise approximately 20% of
emissions. The remaining 80% is from

(Energy consumption n

manufacturing,constuction,

miing, agriculure, forestry
ing)

Business and

Public Sector-related:
Approx. 80%

Business and Public sector. 5

“Macro” levels of data collection in Japan (4)
Trends in CO, Emissions from Energy by Sectors and the Targets for 2010

Units: million tons of CO,
Reduction

5 Change Targets(")
60 1990 2 Rate tc t

sce form 1980 | 2006 Tt | for2010

Industrial Sector (Factories, etc.) 482 | —46% | 460 —5%7;/;/"' 424~428
400 N %“

. —4.8%~ &
217 | +16.7% | 254 o | 240~243

Eled

ion Sector (Vehicles, Ships, etc) S

SR SR
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K s
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x” (Offie Buildings, etc) | """ 1 gj % | 208~210

e e

S .
e e ) 127 | +300% | 166 | _191%
&‘l ~2§% 138~141
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100
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“Micro” levels of data collection in Japan (1)

Mandatory Greenhouse Gas Accounting and Reporting System (1)

»>Introduced through the amendment of the Law on Global Warming
Countermeasure(April, 2006), this system mandates entities which emit certain
amount of GHGs to account and report their emissions every year to the government,
which publishes the data to the public.

»Encourage businesses to voluntarily reduce GHGs by promoting awareness of their
carbon footprint.

more than 3,000 t-CO, emissions.

- Industries, commercial sector Q, N G citizens,
(including public sector), IEuporting overnment companies
transportation sector P!

- Facility base (company base for

transportation sector
- Account by six gases

y is pr
needed by masking individual }
HG gas emission data

Sorted by companies/industry

Facilly (Factories, buidings,
etc.) base information will be
disclosed upon request

ata of Energy-related CO,
mission is reported through Law

“Micro” levels of data collection in Japan (2)

Mandatory Greenhouse Gas Accounting and Reporting System (2)

»The first government report was released on March 28, 2008 for the emission
data of FY2006.

»14,000 factories and office buildings, etc (7,500 companies) and 1,400
companies of transportation sector reported emission data to the
government
this year.(There are about 6,000,000 business establishment in Japan.
14,000+ 6,000,000 =0.2%)

»Total amount of reported GHG emissions was 640 million t-CO2, equivalent
to half of the country’s emissions.

»Top three emitters of power companies:
(1)Tokyo Electric Power Co.; 69 Mt-CO,,
(2)Chubu Electric Power Co.; 47 Mt-CO,,
(3)J-Power; 44 Mt-CO,,.

»Top three emitters of factories:
(1)JFE Steel Co.; 60 Mt-CO,,
(2)Japan Steel Co.; 59 Mt-CO,,

8
“Micro” levels of data collection in Japan (3) “Micro” levels of data collection in Japan (4)
. L . JVETS Rules and Guidelines
Aims of Japan Voluntary Emissions Trading Scheme
(JVETS) + “Operational rules”
« JVETS started in 2005 * “Monitoring method/plan form”
« Over 200 participants (incl. steal, paper&pulp, ceramics, glass, + “Emission reporting format”
car, chemical industries).
» “JVETS Monitoring and Reporting Guideline” (JVETS MRG)
) i — Published on Feb. 2007, recently revised to Version 2.0
+ The aims of JVETS are: — Defines specific accounting and reporting methodologies (monitoring
— To accumulate knowledge and experience in domestic emissions patterns, monitoring points, Tier approach, etc.)
trading scheme.
— To learn how to manage the scheme efficiently ensuring the « “JVETS Verification Guideline”
quality/accuracy of emission data. — Published on Mar. 31, 2007, to be revised on May, 2008 (version 2.0)
— Defines specific verification methodologies (verification opinions,
materiality, uncertainty, sampling methods, etc.)
9 » Rules/guidelines are revised as necessary (learning by doing) 10
“Micro” levels of data collection in Japan (5) “Micro” levels of data collection in Japan (6)
JVETS Operational Structure
Emissions Target setting theMIEi:i\/Si:;yn(r);ent
Secretariat
Reporting of
CO2 emissions review result
+ Rule making . .
. Appfova\ of monitoring plan, Competent Authority
. \Iljeergifiao‘r‘:rrlv;i‘\]:;in + Review of monitoring plan
complicated cases of + Review of verification report
verification
« Evaluation of verification body’s
performance
Base year
emission
(average of " lni:i_a‘ .
t3 allocation of
52;5) emission Verification Bodies Capped Participants
allowances
(JPA) « Verification of emission report « Preparation of monitoring plan
+ Submission of verification report + Submission of emission report
2004 2005 2006 2008
-31 factories and office buildings participated in primary period (FY2006) and made the pledge
21% reduction from the base year (Average CO2 emission from FY2002 to FY2004).
1 - Actual performance of CO2 reduction was 29%(exceed estimates of the participants). 12
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Japan’s policies and efforts

*GHG inventory (Understanding of the present situation)
+ Kyoto Protocol Target Achievement Plan (tomorrow’s topic at session 3)

* Mandatory Greenhouse Gas Accounting and Reporting System
+ Japan Voluntary Emissions Trading Scheme (JVETS)

—Japan would like to share national experiences and best
practices
in this area with all countries.

—Japan consider supporting capacity building in developing
countries for the collection and provision of data through

Further information about JVETS

\GIA 1 14
Emission Reporting Flow (1/3) Emission Reporting Flow (2/3)
Step 1: Identification of geographic boundary
W Identify the geographic boundary of the site, where emissions Step 3 Determination of monitoring plan
occur, by producing official documents such as Factory Location M Determine the monitoring plan/monitoring point for each
Law report to local municipality, Fire Defense Law report to fire emission sources.
station,, etc. MEnsure the monitoring plan meets the required tier, which is
/ \ defined by the predicted activity level at each monitoring point.
Step 2: Identification of emission sources A 1
X . N . pproval of
M Identify emission sogrces using documents such as F|r_e Step 4 : t of itoring/ lon structure e e
Defense Law report, High Pressure Gas Safety Law, equipment M Assign responsible persons for monitoring and calculation. plan by
list, purchase bil, etc. . M Set out “how” and “who” monitors the data, and “how” and Competent
M Identify emission sources owned/operated by other companies “who” manages the quality of the calculation results. Authority (CA)
and omit them from the boundary. (prior t_o the
BMAmong the emission sources inside the boundary, those which commitment
are below the emission threshold (smaller instllations) may be year)
\omitted. Y,
15 16
Emission Sources and Monitoring Data
Emission Reporting Flow (3/3) Step 1: geographic boundary
Step 2: Emission sources
itori i ificati Furnace
Step 5_ Actual Monltorlng and reponjtln_g Verification Storage Tank
B Monitor the data according the monitoring plan, calculate . :
and report the amount of CO2 emission based on the ‘B’e';fi"a‘w" Level gauge (P2)
monitored data. odies
Approval of
verification
report by . Boiler
Competent Heavy oil (P1)
Authority
(CA)
Incinerator
Step 3: Monitoring Plan
P1: Purchased Oil (Purchasing data)
7 P2: Changes in storage(from the start of the year to the end of the year) 18




CGER-1087-2009, CGER/NIES

JVETS is site-based: Why? Emission Reporting Flow via the JVETS Electronic Data System

Existing law scheme can be fully utilized to minimize the burden of

data collection: 1) C?Pped 2) Con]petent 3) Clapped
) " ) Participants Authority(CA) Participants
» Law for Geographical Conditions of a Factory Location - —
i ) Preparation of Approval of the Monitoring the
— The geographic boundary of any factory must be submitted to local the monitoring monitoring plan data according
municipality based on the law.

plan to the approved

+ Fire Defense Law monitoring plan
— The location of the combustible installations (which are normally CO2
emission sources) must be submitted to fire station based on the law.

* Measurement Law

4) Capped 5) Verification 6) Competent

— Amount of commercial energy inflow/outflow the site (which is ‘ Participants ‘ Bodies ‘ Authority(CA)
boundary under JVETS) must be measured precisely by meters Preparation of Verification of API_)(O\/al of the
authorized by the law. the annual the annual verified annual

emission report

emission report

emission report

20

JVETS emission management system

JVETS Emission Management System
Capped Participants Ministry of the Environment
[ e | [Comner | s Sy

APPROVAL
LI T it A 1.Downl fil Verification Bodies
ER A BRI [ © oad files 5 VERIFICATION

MEEEEYRFL [0 —n

(JVETS electronic data system)

4 Verification of

et data in the files

o7=F

2.Input data
in the files

3.Submit the file "o -
each month —
I Tp—
) ' Cso st
¥ = E omms
@\‘; L il b
S

: .

21 : 22
Outline of ISO14064 & 14065 Application of ISO into JVETS
ISO 14065
* Requirements for validation
or verification bodies |SO 14065 Maintain the quality of Verified Emission Report to
~Governance tain the quality be approved by Competent
o “Impartiality Verification bodies Authority(CA)
+ISO 14064-3 Credibility «Competence
e -Management level
*Validation and Verification team personnel level — ————
verification process 150 14064-3 for verification process
+Agreement on
-Level of assurance Credibility
-Objectives of the i
Dncainy Validation credit 150 14064-1 for JVETS
= = participants
Assurance
of A it Completeness of
'R uncertainty y ppropriate . ."’.'0”"9”!‘9 the "
Cuality of GHG assessment | | site boundary setting aC"V"{J:l’J:H';r?e site
+ISO 14064-1 amission A
* Organizational GHG Inventories documentation, reductions ssurance Assurance Monitorin
A o g plan to be
lf;gl?’r:;;s;m; Reporting g; ‘ézl('ﬁ:g of quality of approved by Competent
. .. credit Authority(CA)
* GHG Project documentation, Baseline setting,
Monitoring and Reporting
“Relevance -/
+Completeness
«Consistency
«Accuracy
+Transparency 23 24
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Comparisons between ISO and JVETS Why JVETS takes ISOs into account?
IS0 JVETS
standards | Relovant guidel Comment i i i
elevant guidelines omments ISOs can be one of the strong candidates for the international ETS
14064-1 Monitoring and Determined specific accounting and reporting linkage platform.
Reporting Guideline methodologies (monitoring patterns, monitoring
points, Tier systems, etc.)
Topic Reasons
14064-2 - To be prepared? N — - "
110643 Verifioation Guidel Determined " foat thodologt Quality of +Individual ETSs are seeking for linking.
erification Guideline etermined speaiiic veritication methocologles allowance/credit -> Standardized quality of allowance/credit is necessary for

(verification opinions, materiality, uncertainty,

sampling methods, etc.) any ETSs.
ISO market 1S014064 and 14065 have been implemented.
14065 Accreditation criteria | *Provide detailed explanations for impartiality and > Conformity with ISO is beneficial for JVETS when
(draft) quality control system considering linkage issue.
+Define how far to be documented or recorded
+Provide competence of verifiers
14066 Competence criteria | To be prepared?
for verifiers (idea)
25
Future Challenges
« To establish highly qualified JVETS in conformity with global standards For much further information:
and to enable its operational costs to the bare minimum. o ) o
- improve the emission management system to a more simple and « “JVETS Monitoring and Reporting Guideline”
easy-to-use one. (English version) can be downloaded at
1. Implement “Pilot Programme” to be accredited as ISO14065 Verification . . -
bogies for two organigzations in FY 2008. http://www.env.go.jp/earth/ondanka/det/emission_gl/monitoringrep-en.pdf
2. Develop a simple and efficient verification system maintaining its quality Contact: YASUSHI_NINOMIYA@env.go.jp
level. (achieve good quality and low cost) Deputy Director
Office of Market Mechanisms
Ministry of the Environment, Japan
27
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Latest Update on non-Annex |
National Communications

Dominique Revet
UNFCCC
Financial and Technical Support (FTS) Programme
DRevet@unfccc.int

UNITED HATIONS FRAMEWORK CONVENTIGN ON CIIMATE CHANGE 1

National Communications —
Status (Quo)
No new initial national communication submitted since the

5t WGIA; but 124 NAI Parties have started the process of
preparing for their Second National Communication.

= Total number of submitted national communications from non-Annex

| Parties
= Initial national communications: 134 (as at 8 January 2007)
= Second national communications: 4 (as at 7 March 2008 - )
= Third national communications: 1 (as at 11 November 2006 - )

Reminder: second National Communications to be submitted within
4 years of initial disbursement of funds (Decision 8/CP.11)

—|” (2230 v n50 kaions FRamEwORK convENTION O ClImATE CHARGE 2

Submission of INCs and
projected* submissions of SNCs

0 160
36
3% 140
= 1%
g -
S 7 g
g, fi 2 5:
55 % 1083
85 o S
@ E 20 80 59
5 52
EE 15 o7 €8
% g 15 80 25
= 10 SE
D) 8 w 2 E [=mINCs
£ 31 8
s I s, e » EISNGs
1
[ B ] —a—Todl
0 e 0 INCs
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 e Totl
Year SNCs

Projections based on most recent i ion from the Global

FCCC/SBI1/2007/10/Add.1

[— :3» L0 R0 750 1A TIONS RAMEWORK CONVENTION O C1INATE CHANGE 3

Facility (FCCC/SBI/2006/INF.5) and decision 8/CP.11.

Useful Tools for NAlI GHG Inventories

s GHG Inventory Experts Network (NCSP funded)
http://www.ghgnetwork.org/

» GHG Management Institute ( )
http://www.ghginstitute.org/

= UNFCCC Software (Version 1.3.2)

http://unfccc.int/resource/cd_roms/na1/ghg_inventories/ind
ex.htm

s ALU Software (Colorado State University — )
http://www.nrel.colostate.edu/projects/ghgtool/index.php

.
—uq 7200 omco karions FramcoRk ConvETION an ClimATE CHinGE 4
e

SBI 28 (Bonn) and COP 14 (Poznan)

= SBI resumed discussions on the mandate and terms of
reference of the CGE (Decision 3/CP.8). Draft decision (with
brackets) forwarded to SBI 29 (Dec. 2008)

= Consideration of information contained in national
communications from NAI Parties (held in abeyance)

= Provision of Financial and Technical (F&T) Support: GEF to
provide complete and detailed information on NCs at SBI 29

= AWG KP and LCA sessions (discussing future of the
Convention process)

[— :3» LS DR 70 1A TIONS [RAMEWORK CONVENTION O C1INATE CHANGE 5

NAI Newsletter and NAI Update

= NAI Newsletter

http://unfccc.int/national reports/non-
annex i natcom/nai_newsletter/items/354.p

hp

= NAI Update

http://unfccc.int/national reports/non-
annex i natcom/nai_update/items/347.php

—uq 2200 vmco karions FramceoRk ConvENTION an climAT: CrinGE
.
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GHG Data Interface and Al GHG
Inventory Review Training

= Improved GHG Data Interface
http://unfccc.int/ghg_data/items/3800.php

= Annex | GHG Inventories review Training

http://unfccc.int/national_reports/annex_i_ghg_inv
entories/inventory review training/items/2763.p

hp
(Mr Aizawa)

p— ) D

UNITER NATIONS FRAMEWGRK CONVENTIGN ON CLIMATE CHANGE

Concluding Remarks

= Hope everybody will make good use of this
information and share it with appropriate
experts so the networking is effective.

= Need your feedback on issues relating to your

national communications, in general, and your
GHG inventories in particular.

= We are here to help you!

WHITED NATIONS FRAMEWORK CONVENTION GN C1IMATE CHANGE

8
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‘Cooperation with Europe

16 July 2008, Tsukuba, Japan
6th Workshop on GHG Inventories in Asia

Kiyoto Tanabe
Greenhouse Gas Inventory Office of Japan (G1O)
National Institute for Environmental Studies (NIES)

Contact with EC f1l”)
=
» “Kobe Initiative” - wide support from G8

i. International research network on low-carbon societies

ii. Analysis on bottom-up sectoral mitigation potentials

ii. Promotion of co-benefits among relevant policies

iv. Capacity building support for developing countries on inventories
and data collection (measurability, reportability, and verifiability)

» WGIA secretariat keeps in contact with
possible counterparts in European
Commission for future cooperation.

— At present, EC is not engaged in any specific
projects relevant to capacity building on GHG
inventories

— However, interested in being kept informed of

WGIA activities 4 iy P

Contact with EC S

gt 4

» WGIA secretariat will keep in contact with
EC to exchange views, to share
experiences and to seek the possibility of
future collaboration.

* Relevant information may be obtained
from, e.qg,

— EuropeAid
— Capacity building projects (if any) conducted
by individual EU Member States

Greembionre gar Trvemtory Ohffice of Japan

The Commission’s EuropeAid co-operation ==~
= office manages EU external aid programmes
b including those on climate change issues. I

g et

For example ... oW
=

* TACIS - “Technical Aid to the Commonwealth of

Independent States”, e.g.,

— Tacis Regional Action Programme 2002 - Technical
assistance to Ukraine and Belarus with respect to their
Global Climate Change commitments

— Tacis Regional Action Programme 2002 - Technical
assistance to Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan with respect to its
Global Climate Change commitments

— TACIS 2002 Russia Action Programme - Institutional
Support to Kyoto Protocol Implementation (started in
June 2005).

* Lessons useful to WGIA may be learnt from
these projects in the past.
Greenfiouse gas Tnventory Office of fapan

L)

gt 4

» EC and/or individual European countries
may undertake new capacity building
projects relevant to GHG inventories.

* WGIA secretariat will keep in
communication with them and share
information with WGIA colleagues.

reembiowse gar fmventory Oiffice of Japan
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6t Workshop on Greenhouse Gas
Inventories in Asia:
US programs and efforts on GHG
inventories, measurement and reporting

Mausami Desai
Climate Change Division
U.S. Environmental Protection Agency

Tsukuba, Japan
July 16-18, 2008

Overview

¢ Inventories

— Past and current work
» Central America, SE Asia, Mexico, China
— Synergies with REDD

e Mandatory GHG reporting program
e Questions

Addressing Challenges for Developing
Countries

¢ Technical expertise for GHG inventories already exists
in developing countries.
— Small teams with multiple responsibilities and limited
resources;
— Incomplete or non-existent data;
— Lack of country-specific emission factors;

— Insufficient documentation of methods and data sources
used in previous inventories; and

— Difficulties retaining capacity and expertise developed during
the preparation of the first National Communications
o Priorities should be determined by developing
countries rather than donors

U.S. EPA Approach to building GHG
Inventory Management Capacity

Two complementary sets of tools for National GHG
inventories:

¢ National System Templates to document and
institutionalize the inventory management process.
— Establishing institutional arrangements, QA/QC, archiving, etc.

+ Targeted data collection strategies and
software tools to assist developing countries
application of higher tier IPCC methods in key sectors

Next Steps: ‘"Intensify our efforts without delay within
existing fora to improve effective greenhouse gas

measurement” - DECLARATION OF LEADERS MEETING OF MAJOR
ECONOMIES ON ENERGY SECURITY AND CLIMATE CHANGE, July 9, 2008

Tools for GHG Inventory Development

« http://www.epa i issi il " ding/i html
* ALU: http://www.nrel proj 'ghgtool/

Current and Past Projects

"5 | (completed phase I, 2004-2007)
y

o™ Central America: Regional
‘... | GHG inventory improvement
project with U.S. AID

2,

v
3 "
'y ";“'

+| South East Asia: Regional
GHG inventory improvement
project in collaboration with
UNFCCC, IRRI, Japan and
other regional experts
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Central America Phase II

Improve land-use/cover maps in Central America
— Project runs through Sept. 2009
— Collect groundtruthing data to improve GIS maps for

Nicaragua, Honduras, Costa Rica, El Salvador and Guatemala.

— Designate IPCC Landuse Categories: Forestland, Cropland,
Grassland, Wetland, Settlements, and Other Land

Process

— Review existing land-use/cover maps

— Develop a plan for collecting groundtruthing data

Collect groundtruthing data

Update maps using groundtruthing data

— Ensure compatibility of revised maps with ALU Tool

Current and Past Projects

N
~ ‘ &
5 o s

Mexico: Improving facility- [~
level GHG inventories in key
sectors (power) in
collaboration with SEMARNAT
and US-Mexico Science
Foundation (FUMEC)

China: Initiating cooperative
activities with NDRC,
translation of existing tools

Reducing Emissions from Deforestation
and Forest Degradation (REDD)

Support capacity building and technical assistance to

improve data collection, monitorin? and reporting of

emissions from deforestation and forest degradation

(COP-13 decision, Bali)

Technical program of work underway

— workshop in Tokyo (June 2008)

GHG Inventory data and expertise can be applied to

development of REDD activities

The ALU tool can be used for:

— estimating national or regional baseline for evaluating REDD
Projects

— facilitating REDD calculations with region-specific C factors

Data improvements and capacity-building achieved

through REDD can also improve national GHG

inventories

Mandatory GHG Reporting Program Development

e Mandate
— Funding from 2008 Consolidated Appropriations Act
— Legal authority: Clean Air Act Sections 114 and 208
e Directions
— Economy-wide
— Upstream AND downstream
— Above ‘appropriate thresholds’
¢ Very ambitious schedule
— Proposed rule within 9 months (September, 2008)
— Final rule within 18 months (June, 2009)
— First reporting? For year 2010 emissions at the earliest.
o Status
— US EPA Administrator committed to meeting schedule
— Technical staff are very busy...

U.S. 2006 GHG Emissions

Emissions Allecaied ie Economic Seciors

[ ——

780
P P unsa
o | e e
= 1.0 by
2
= | rre——
-

Mandatory GHG Reporting Program
Development: EPA Approach

1. Start with anthropogenic sources (direct GHGs), identified in IPCC

2. Review existing methodologies and reporting programs

3. Apply screening criteria to identify sources to be included in the rule:

4. Develop reporting methodologies for selected sources

Guidelines and U.S. Inventory

— Federal reporting programs- e.g., Title IV, Climate Leaders, 1605(b)

— State Programs- e.g., California, The Climate Registry, RGGI, other state
programs

— Corporate Programs- e.g., WRI/WBCSD

— Industry Protocols- e.g., API Compendium, CSI Protocol (cement),
International Aluminum Institute

— International (IPCC Guidelines, EU ETS)

— Could be covered under the Clean Air Act

— Thresholds

— Number of reporters vs. coverage of emissions
— Administrative burden

— Ability to measure
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Thank you

¢ For more information:
— www.epa.gov/climatechange
— www.state.gov/g/oes/climate/

Contact information:

Mausami Desai

Climate Change Division

U.S. Environmental Protection Agency
Email: desai.mausami@epa.gov
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Regional Capacity Building Project for
Sustainable National Greenhouse Gas
Inventory Management Systems in
Southeast Asia
(SEA Project)

The 6t Workshop of GHG Inventories in Asia (WGIA6)
16-18 July 2008, Tsukuba, Japan

Leandro Buendia
Project Coordinator

Background

Collaborative scoping meeting for sustainable
national ghg inventory management systems
in SEA, 11-13 June 2007, Manila

Common problems in SEA:
« lack of local or country-specific EF and appropriate AD
« inadequate database management system
« difficulty in sustaining inventory system (team)
« lack of capacity for inventory management
« key category analysis not implemented (mostly)
< need for sharing information/experience
«Lack of financial and human resources

Project Title: Regional capacity building for
sustainable national greenhouse
gas inventory management systems
in Southeast Asia (SEA Project)

Proponent/Lead Agency: UNFCCC

Collaborating Institutions/Partners:
- US- Environmental Protection Agency (US-EPA)
- Colorado State University (CSU)
- Workshop on GHG Inventories in Asia (WGIA (GIO/NIES))
- International Rice Research Institute (IRRI)

Participating Countries:

Project Duration: 3 years (2007 — 2010)

Funding Source:
- US Government
- UNFCCC (in-kind, etc.)
- WGIA/GIO/NIES (in-kind, etc.)
- IRRI (in-kind)
- Participating countries (in-kind)

1. Cambodia

5. Philippines
2. Indonesia 6. Singapore *
3. Lao P-[_)-R- 7. Thailand
4. Malaysia 8. Viet Nam

Project Objectives

Overall: To strengthen the capacity of SEA
countries to improve the quality of
their national GHG inventory for the
development of sustainable inventory
management systems

Specifically:
1.

Project Objectives

To strengthen the institutional arrangement, its functions, and
operations of managing national GHG inventories;

To enhance technical capacity of designated personnel in each
sector (special attention to Agriculture and LULUCF);

To improve national methodologies, AD and EF through regional
networking;

To support the preparation of SNC and subsequent NCs to
UNFCCC; and

To develop sustainable inventory management systems in SEA.
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Project Components

Component 1: Improving National Inventory Management
Systems

Component 2: Comprehensive multi-tier GHG software for
Agriculture and LULUCF (SEAALU software)

Component 3: Targeted improvements to LULUCF sector
(Forest land)

Component 4: Targeted improvements to Agriculture
sector

Component 5: Targeted improvements to Energy sector

Component 1: Improving National Inventory Management System

Template Workbook for
Do_-urlnpiru:; a Mational Gresnhouse

Gas Inventory System

-

Component 1: Improving National Inventory Management System

Templates Description

- first step in documenting NIMS

1. Key Category
- most important sources as focus of improvement efforts.

Analysis (KCA)

- assess and the gl and

- ensure continuity and integrity of the inventory

- promote institutionalization of the inventory process
- facilitate prioriti; of future impi

2. Institutional
Arrangement (IA)

3. Source-by-Source
Background
Document (SBS)

4. Quality Assurance

and Quality
Control (QA/QC)

- document and report the origin of methodologies, AD, EF
- future reference for each source

- guides to establish a cost-effective QA/QC program
- improve P Y, i il
confidence

and

- collection of records and where records are kept

- appropriate and i iving of all

- national inventory must be transparent and reproducible
- ion for of i i

5. Archiving System

6. National Inventory
Improvement Plan

- priorities for future CB based on needs identified in 5 templates
- serves as an official national road map for the national inventory

Component 2: Comprehensive multi-tier GHG software for
Agriculture and LULUCF (SEAALU software)

(NIIP)

7 et Rt Rl
[iem— —
[ B Tkt
e ) it et
[ —
e .
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! S — e
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e — =
— ia i T mte ==
. (weihes i

Component 1: Progress and Plans

“Kick-off” Workshop of the

Templates

Accomplishments/Plans

Regional Capacity Building

1. Key Category
Analysis (KCA)

- Each country presented preliminary KCA; need to check initial
findings

Project for Sustainable National

2. Institutional

- Already reported in the scoping meeting in June 2007; need to
i i ing IA with template guidance

Ar (1A)

p

Greenhouse Gas Inventory
Management Systems in
Southeast Asia

21-23 April 2008
Singapore

3. Source-by-Source
Background
Document (SBS)

- Each country presented SBS documentation of (one) key category;
need to i for other key i

4. Quality Assurance
and Quality
Control (QA/QC)

- Templates provided for use; follow up activity as part of the ALU
software in-country training in early 2009

5. Archiving System
(AS)

- Templates provided for use; follow up activity as part of the ALU
software in-country training in early 2009

6. National Inventory

=T i for use; follow up activity as part of the ALU

p Plan
(NIIP)

software in-country training in early 2009
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[Component 1: Improving National Inventory Management Systems

[Component 2: Comprehensive multi-tier GHG software for A and LULUCF

[c

P 3: Targeted

to LULUCF secto

[Component 4: Targeted improvements to Agriculture

Component 5: Targeted improvements to Energy

NS S :/ NS S

Second National

that need to
be addressed

- need for GIS/RS data for SEA
countries to improve AD

from cropland (soil category is
broad)

- crop residue ratio for use in
biomass burning GHG inventory
- enteric fermentation: enhanced
characterization

- need local EF for manure
management for different AWMS

Table 2. Summary of identified key categories based on preliminary key categories analysis cOmpOnent 2: PrOgI‘eSS and Plans
by participating SEA countries
Rank (1 means highest level of contribution)
cu, o co, co, o Activity Target Date
) enteric CH, rice .2 manufacturi mobile 2 . X
Country fermentati | cultivation agrlcu‘lmr ng and combustio | . "C"EY 1. Distribute ALU Workbook April 2008
al soils . industries
= construction | 0 2. Compiling activity data for all pri d July — December 2008
. Compiling activit; a for rim: n - m
Cambodia 1 > 2 NA NA NA ompiling activity data for all primary a uly ecember
secondary data
Indonesia 5 3 NA 2 4 1 .
3. Distribute ALU Software January 2009
Lao PDR QA QA QA QA QA QA
Malaysia NA NA NA 4 2 1 4. In-country ALU software training and workshop January - June 2009
Philippines 6 3 5 4 2 1 — - -
- 5. Participate in WGIA meeting Q32009
Singapore - - - - - -
Thailand 6 2 7 4 3 ! 6. Wrap-up Workshop Q12010
Viet Nam 4 1 2 3 6 5
TOTAL 2 1 18 17 17 9 7. Participate in WGIA Meeting Q32010
NA = not applicable
QA = qualitative analysis was used
Project Roadmap Issues for Components 3, 4, and 5
Issues Component 3 (LULUCF) Component 4 (Agriculture) Component 5 (Energy)
Common - EF for biomass increment for - rice cultivation ~ how to - refeerence approach vs. sectoral
2007 ‘ 2008 ‘ 2009 ‘ 2010 issues on managed native/secondary forest categorize water regime for rice approach: how to reduce the gaps
emission - Soil C EF (stock change factors | (AD between the two approaches
factor (EF) | i.e. input, management, land use) | - EF and AD (related to water mgt.
and activity | - Reference soil C stock (from soil | and amount of fertilizer input): N,O
data (AD) survey, literatures, etc.) emissions from Cropland: soil C

Specific
issues on EF
and AD

- activity data; mostly based on
statistical report from FAO, etc

- EF (removal factor) only for
specific forests (for uncertainty

as sment)

- AD and EF only from plantation
forest (data are limited)

- need historic data on soil for soil C
estimate; also for belowground

- Peat fires (Indonesia); AD for fire
is not easy; country-specific EF is
needed

- AD for forest type (consistent
representation of land); EF for
biomass increment; EF for biomass
osses (fuelwood gathering)

Issues for Components 3, 4, and 5

Issues Component 3 (LULUCF) Component 4 (Agriculture) Component 5 (Energy)
Proposed - develop mechanism to share - refer to Huke Database of IRRI for | - collaborate with institution having
methodology | experiences in improving inventory | rice AD based on rice ecosystems | experience in terms of narrowing the
or approz (WGIA as a platform for info —refer to IPCC GPG - countries are | gaps between the reference and the

exchange)

- e-group to be established (during
project duration)

- sharing not only EF and AD but
also SBS (completed template)

- need to be clear in categorization
(e.g. forest) for AD before deciding
what EF to use

- collaborate with ICRAF and
CIFOR

- EF; literature review/scoping
(Malaysia has some data)
¢ expert to come to country to
tinventory compilers

ass

encouraged to develop their own
categories

- Encourage participating countri
to develop EFs using measured data
~collaborate with IRRI (for rice) and
New Zealand LEARN Project (for
livestock)

sectoral approaches
- WGIA has gross calorific value
(updated every 5 years by Japan);
WGIA to share to SEA Project

Date needed

mid 2009

‘mid 2009

mid 2009
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Some African experiences in GHG inventory
preparation

Todd Ngara@UNEP RISOE

- UNEP - thru GEF funding - assists 22
African countries in the preparation of the
2nd National Communications

A Senior Task Manager from UNEP Nairobi
advises on the quality of the NATCOMS.

Needless to say, this includes GHG's.
UNEP facilitates consultants to conduct
in-country training sessions on GHG
inventory preparation

Experiences from West Africa

| should emphasize that these experiences have been
gathered thru both UNEP and UNDP as well as other
regional and international organisations in Africa.

14 participating Countries

@ Benin
— @ Burkina
Faso
Burundi
Cote
d'Ivoire
Gabon
Gambia
Ghana
Guinée
Mali
Niger
Nigeria
Sénégal
Tchad
Togo

[ - -}

C00O0OOOOOOGO

LULUCEF relevance in the region

« Onaverage in the region, 55% of GHG emissions are
from the LULUCF sector

* LULUCF and Agriculture input data have the highest
uncertainty

* LULUCF is specially cited for challenges regarding
representative and historical activity data collection, and
need for additional training on IPCC methods and
software

Priorities identified under the regional
inventory project

Need to improve emission factors for the following:

. Forest and Grassland Conversion (LULUCF)
. Enteric Fermentation in Domestic Livestock
(Agriculture)
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Expected regional project results Expected regional project results(cont’d)

* Quality of inventories improved

- Strengthening of ghg inventory institutional * Increased the number of trained experts

framework .
- Increased stakeholder awareness of climate change

+ Long-term comprehensive strategy for inventory preparation . . . .
« Establishment of technical peer review system in the

- Improvement of data collection and management region

- Improvement and dissemination of accurate emission
factors in the region

« Establishment of a regional network/exchange of
information

How do we get to the desired results above? General problems identified by countries

* Most values used in INC are default values from IPCC
» Predominance of informal sector in the sectors e.g.
energy and industry

» Most data are estimated from old surveys

Thru: Capacity building in regional and national
theme-specific workshops as follows:

1. GPG (Accra) . « Inconsistencies and lack of coherence in data provided
2. Inventory Process (Niamey) by different sources

3.EF (Bamqko) . « Data gaps for time series thru various techniques in the
4. QC/QA (Libreville) IPCC Gls

5. ALU Software (Banjul) e . . .

6. Peer Review (Abidjan) Limited national coverage in some data items

« Lack of forest survey

Networking among GHG inventory experts
for information sharing

Specific problems identified in agriculture

and LULUCF sectors Addressing some of the key problems:
« Data format, data are not directly usable for GHG « Institutional arrangement at national level for data
e.g. crop residues collection
» Seasonal migration of animals
* Accurate biomass estimates « Capacity building at different levels
« Fraction of total savanna area burnt annually
» Combustion ratio » Harmonization of data collection

* Height and diameter measurements
* Involvement of technical departments at country level
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Addressing some of the key problems

« Use of satellite images, where feasible to improve data
gathering in the LULUCF sector

* Development of country-specific EF’s
* EF improvement through funding of regional research

projects (i.e. burnt areas, methane from rice cultivation,
quantity of nitrogen lost by denitrification)

The following slides dwell on notable
pecularities from the region i.e.

LULUCF
* Agriculture

» Regional collaboration
Seasonal fires and sub-tropical vegetation

Some resources available used:

Site of number of fires per months or year + biomass
World Fire Atlas

http://wfaa-dat.esrin.esa.int/wfa.php
http://wfaa-dat.esrin.esa.int/wfa_user_guide.php

User Guide

Auser via a web browser can extract ATSR World Fire Atlas fire detection classified
data in the following formats:

Fires detected overlayed on a map

The number of fires detected on a monthly basis

The number of fires detected on a yearly basis

Improvements needed:

» Conversion Coefficients
— Carbon content of plants
— C/N Ratio of plants

— Aboveground biomass and belowground
biomass

— Annual growth rate of forests and savannas
— Biomass Fraction burnt
— Biomass Fraction oxidized

Inventory management

 Information system in many countries

 Information technology widely spread (archiving &
storage)

» Use of UNFCCC software —need for hands-on training

QA/QC

* Thereis need to institute QA/QC practices in a
systematic fashion

Long term strategy to improve GHGI

+ Institutional measures are identified

+ Difficulties related to expertise mobility
Peer review system

» Implemented through regional workshop

» More realistic to have it on cross country
basis (Not enough of expertise)
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Nitrogen content of cattle manure from different locations

in the Sudan Savanna Zone of Ghana Carbon content of woody species can be obtained by
Source: Soi Research Instiute - GSIR (1999) multiplying woody carbon by 0.5 in the Sudanian sub
Location Nitrogen Content zone and by 0.8 in the Sahalian sub zone.

(%)
Baku - East 1.45

(Breman, H., Kessler, J.J.,1995. Le réle des ligneux dans les
Baku - West 1.12 agro-écosystémes des régions semi-arides)
(Caims et al., 1997. Root biomass allocation in the world’s

Bolgatanga 130 uplands forest, Oecologia 111, 1-11)
Bongo 1.53
Kasena-Nankana 1.32
Builsa 1.33
Mean 1.34
CV (%) 28

What have learnt from the West African
Project?
* Need for emission factors that reflect better the national
circumstances than the IPCC EFDB
* Methodological and AD esp. in the LULUCF — need further
refinement esp. link to 1996 IPCC Gls
* Regional projects — useful in assisting countries to develop
National Inventory Systems
« There ought to be increased usage of available tech guidance
from the UNFCCC and CGE, NGGIP-IPCC and UNDP-GEF &
some Annex | countries i.e. UNFCCC software, satellite
imagery for LULUCF, EFDB etc
* Hands-on training on methods for uncertainty management in
GHG inventories e.g. sensitivity analysis
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Kiyoto Tanabe
Greenhouse Gas Inventory Office of Japan (G1O)
National Institute for Environmental Studies (NIES)

Long-awaited topic, but... on

&0,

+ Apparently, many WGIA colleagues have
been so keen on “uncertainty assessment”
being taken up in WGIA.

{is\,‘ Uncertainty!!!

fyreembonre gar Tverory Oiffice of Japan

Long-awaited topic, but... e,

* Not very clear:
Why

Hov.aver...

How _\ﬁﬁ What

Greembionre gar Trvemtory Ohffice of Japan

Why? For what purposes? G

—_——
* Non-Annex | Parties are encouraged to

provide information on the level of uncertainty
associated with inventory data.
— Not required!!
* Why do you consider uncertainty information
so important? For what purposes?
— To develop adaptation & mitigation strategies?
» How can these purposes be met in practice?
— To prioritize data/categories to be improved?
» Why don’t you do key category analysis (Tier 1) first?

* Better to use resources for other purposes?
reembiowse gar fmventory Office of Japan

How to do it? How useful?  &sw
——
» “Lack of activity data/country-specific EFs*
= common problems in developing countries
» How can you quantify uncertainties?
— Rely heavily on default uncertainty values as well
as expert judgement?
— Uncertainty assessment itself may be highly
uncertain!!
» How useful is such uncertainty assessment?
Does it really meet your purposes?
+ Better to use resources for data collection?
gireemonse gas fmvemtary Office of apan

What to do with the results? &sw

—

* When you complete the uncertainty
assessment, what should be the next step?
— Uncertainty assessment itself is not the goal.

— What steps do you need to take to achieve your
ultimate goals?

+ If you do not have any clear ideas on what to
do with the results, uncertainty assessment
will be little use ...

* Better to use resources for other purposes?

reembiowse gar fmventory Oiffice of Japan
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Presentations are going to be made by:
— IPCC, on methodological guidance
— India, on the country’s experience
— Korea, on the country’s experience
Let’s discuss and consider together:
— Why we should do uncertainty assessment;
— How we can do it;
— What we should do with the results; and
— How we can cooperate within the WGIA framework?

Now, let’s start this session!!

Greembionre gar Trvemtory Ohffice of Japan

CGER-1087-2009, CGER/NIES
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Remember...

» Most important is producing high quality “Good
Practice” emission and removal estimates

« Effort on uncertainty analysis should be small in
comparison to effort on inventory estimates
themselves

 Data collection activities should consider data
uncertainties
— This will ensure the best data is collected & ensures good

practice estimates

— As you collect data you should assess how “good” it is

« At its simplest a well planned uncertainty
assessment should only take a few extra hours!

Uncertainty Analysis in Emission
Inventories

Simon Eggleston
Head, Technical Support Unit,
IPCC Task Force on Inventories

@J INTERCHERBENTAL BANEL o SLINATE Cranat )
e Uiy

IPCC National Greenhouse Gas Inventory Programme
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Inventories

Why are you making an inventory?

@J TERCHENGRENTAL PANEL O CLIMATE CHARZE

* As part of compulsory reporting (e.g. NC)
» Policy development
— Mitigation
— Adaption
» Monitoring impacts of mitigation policies
» Look for co-benefits (or impacts of non-climate
policies on GHG emissions/removals)
— Urban or regional air quality
— Energy efficiency

As part of compulsory reporting

@J TERCHENGRENTAL PANEL O CLIMATE CHARZE

* Non Annex | parties have to produce inventories as
part of their National Communications

» Uncertainty assessment is part of any inventory that
complies with Good Practice Guidance

» Uncertainty assessment should be part of any
scientific estimate

» Reducing uncertainties means making the estimates
better reflect the specific national circumstances

: * You may wish to do the minimum necessary but

remember — others will use your inventory to
develop their policies...
— lIts always best for everyone to use the best figures

Task Force on
Inventories

Task Force on
Inventories
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Policy development

« Inventories form the basis of any rational policy
development.

— They indicate the major sectors where abatement will have
a real impact

— They can be used to predict the impact of proposed policies
— They are used to chose cost-effective options
» However, the results are only as reliable as the
emission inventories uncertainty
= Minimising uncertainty improves results

= Knowledge of uncertainty tells users the limits of the results
(i.e. their uncertainty)

Monitor impacts of mitigation policies

EROVENMSEENTAL PANEL O CLIBATE Cranal (i)

@m

Task Force on
Inventories

» Policy makers need to know if policies are working
* Inventory methods should be chosen to reflect

mitigation measures

« Uncertainty will indicate the minimum changes that

can be seen by the emission inventory

— reducing uncertainties enables smaller effects to be
detected

.« Improving uncertainties will ensure the inventory

better reflects the real situation in a country
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Look for co-benefits: ) . .
.y . S 4 Benefits of Uncertainty Analysis
3 Impacts of non-climate policies: 5
il il
% Many policy areas have multiple benefits % Users of the
E FH :
a ENERGY EFFICIENCY SOIL CARBON IN CROPLANDS a Inventories are inventory need te
= = 2 estimates — know how reliable
e} *Reduced Costs «Improved water availability 3 (=l uncertainty analysis the numbers are —
] A X % gives a clear especially if they
i *Energy Security *Improved drought tolerance i [l statement on what are input into policy
i *Reduced Air Pollution «Improved soil fertility (biodiversity) i © dokirgsvdo not is]r;?:‘;n;?ewnl
H *Reduced CO, Emissions «Carbon sequestration H actions
2 :
4 » Emission Inventories enable policy choices to be
- based on an proper understanding of these issues -
& - ) L .
2 » Emission Inventories enable GHG benefits to be e g Uncertainty All scientific
. analysis is a analysis should
I claimed and aCKnOWIedged I .g requirement pfa\ mc\udevar
ol — Uncertainty assessment is an important part to add o'W Y 90od practice uncertainty
[ o . o2 Q inventories assessment
§3 credibility to this process $3s (4
38 38
SE cE

Comparable Inventories Inventory Cycle

LIMATE CHARAE

* This is the aim of the IPCC guidelines

* They allow for choice of methods by inventory
compilers

« Methods have to be demonstrably consistent

* GPG is way to ensure comparable inventories and
uncertainty assesment is a part of this

* Inventory should be

@J IWTERCOVERSMENTAL PANEL O% CLIMATE CHARGE

— Transparent

— Complete v,
el

— Consistent -t

— Comparable

— Accurate

Task Force on
Inventories
Task Force on
Inventories

L o] INTERGOVERNMENTAL FAKEL ON CLIMATE CHANGE

Inventories

Inventory Cycle

Some Concepts

AEREEWTAL PANEL ON CLIMATE CHARGE

L
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mple
Uncertainty
Assessment

IPCC National Greenhouse Gas Inventory Programme

Task Force on
Inventories




Session 11

Task Force on
Inventories

Task Force on
Inventories

Task Force on

Inventories

IPCC National Greenhouse Gas Inventory Programme
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Accuracy & Precision
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Determining Data Uncertainties

Simplified Approach
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Specifying Uncertainty

» Uncertainty is quoted as the 2.5 and 97.5 percentile
i.e. bounds around a 95% confidence interval

« This can be expressed as
— 234 + 23%
— 26400 (- 50%, + 100%)
— 2000 (a factor of 2) (i.e. - 50%, + 100%)
— 10 an order of magnitude (i.e. 1 to 100)

Probability Density

Probability Density

250 9750
i Percentile
Percentle 959 probability Range i
-50% +100%
Mean

1
»!
>
|
'
1
1
'
1
|
'
|
I

]
*
i
i
i
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]
f
i
]
f
]
]
]
]
]
i
i
]
]

1 2
Example Emission Factor
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Sources of Uncertainty

* Assumptions and methods
— These method may not accurately reflect the
emission. Good Practice requires that biases be
reduced as much as possible. Guidelines aim to
be as unbiased and complete as possible.
* Input Data
— Measured values have errors and emission
factors may not be truly representative
« Calculation errors
— Good QA/QC to stop these
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Uncertainties arise in Input Data... Sources of data

« National Statistics Agencies

+ Sectoral experts, stakeholder organisations

« Other national experts

+ IPCC Emission Factor Database

« Other international experts

+ International organisation: ishi istics e.g., United
Nations, Eurostat or the International Energy Agency, OECD and
the IMF (whlch maintains international activity as well as
economic data)

* Reference libraries (National Libraries)

« Scientific and technical articles in environmental books, journals
and reports.

+ Universities

* Web search for organisations & specialists

« National Inventory Reports from Parties to the United Nations
Framework Convention on Climate Change

» Lack of data
— Use of proxies, extrapolation etc.
— Missing data
« Data not truly representative
« Statistical Random Sampling Error
» Measurement error
* Misreporting

@J ITERCHENGRENTAL PANEL O CLIMATE CHARGE

» Consideration of these during data
collection phase will minimise errors

Task Force on
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Uncertainty Information Expert Judgement

A complete counf -
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Expert judgement

+  Expert judgement on methodological choice and choice of input data to use is ultimately
the basis of all inventory development and sector specialists can be of particular use tofill
gaps in the available data, to select data from a range of possible values or make
Jjudgements about uncertamty ranges as described in Section 3.2.2.3. Experts with
suitable backgrounds can be found in government, industrial trade associations, technical
institutes, industry and universities.

The goal of expert judgement may be choosing the proper methodology; the parameler
value from ranges provwded the most appropr\ate activity data to use; the m
appropriate way to ap| 3/ he iate mix of
technologies in use. A degree of expert judgemen( is requlred even when applying
classical statistical techniques to data sets, since one must judge whether the data are a
representative random sample and, if so, what methods to use to analyze the data. This
requires both technical and statistical ]udgemen( Interpretation is especially needed for
data sets that are small, highly skewed or incomplete[1]. In all cases the aim is to be as
representative as posslble in order to reduce possible bias and increase accuracy. Formal
methods for obtalmng (or eliciting) data from experts are known as expert elicitation, see
Annex 2A.1 for details.

11 Methods for characterising sampling distributions for the mean are described by
Cullen and Frey (1999), Frey and Rhodes ?1996), and Frey and Burmaster (1999).
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* In many cases empirical data are not

0
8

should have small JZll should have errore ] Uncertaint
= ty

ermors Bl quotec otherwise £ _ .
= I i . = estimates for .
) enrcers | Rl o available
= o =3 and other default . . . . .
Acountor s o aforonco e | R rrers + A practical solution is using well-informed

o

judgements from experts.

— Possible biases: Availability bias,
representativeness bias, anchoring and
adjustment bias, motivational bias, managerial
bias...

— Solution: use formal expert elicitation protocols
» Expert elicitation

+  Wherever Posslble expert judgement should be elicited using an ??ppropnate protocol. An
example of a well-known protocol for expert elicitation, Stanford/SRI protocol, has been
adapted and is described below.

Motivating: Establish a rapport with the expert, and describe the context of the ellcnatlon
Explain the elicitation method to be used and the reason it was designed that way.

elicitor should also try to explain the most commonly occurring biases to the expert, and to
identify possnble biases in the expert.

Structuring: Clearly define the quantities for which judgements are to be sought, including,
for example, the year and country, the source/sink category, the averaging time to be used
(one year), the focus activity data, emission factor or, for uncertainty, the mean value of
emission factors or other estimation parameter, and the structure of the iinventory model.
Clearly identify conditioning factors and assumptions (e.g., resulting emlsslons or
removals should be for tyﬁlcal conditions averaged over a one-year peri

Conditioning: Work with the expert to identify and record all relevant dala models and
theory relating to the formulation of the judgements.

Encoding: Request and quantify the expert’s judgement. The specific qualification will
differ for different elements and be present in the form of a probability dlstrlbutlon for
uncertainty, and an activity or emission factor estimate for activity data and e

factors. If appropriately managed, information on uncertainty (probability denslty funcnon)
can be gathered at the same time as gathering estimates of activity or emission factor.
The section on encoding in Chapter 3 describes some alternative methods to use for
encoding uncertainty.

Verification: Analyze the expert's resﬁonse and provide the expert with feedback as to
what has been concluded re%ardln is or her judgement. Is what has been encoded
really what the expert meant? Are there inconsistencies in the expert's judgement?
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Uncertainty Analysis Methods to combine uncertainties

1. Error Propagation
« Simple - Standard Spreadsheet can be used
v Guidelines give explanation and equations
< Difficult to deal with correlations
«  Strictly (standard deviation/mean) < 0.3
v Asimple solution is provided
2. Monte-Carlo Simulation
« More complex - Use specialised software
« Needs shape of pdf

<  Suitable where uncertainties large, non-Gaussian,
complex algorithms, correlations exist and uncertainties
vary with time

Sectoral
Uncertainty
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Monte-Carlo Method

* Key Requirements
— Not just uncertainties but also probability density function
(pdf)
* Mean
« Width
« Shape (e.g. Normal, Log-normal, Weibul, Gamma, Uniform,
Triangular, Fractile, ...)

 Principal
— Select random values of input parameters form their pdf
and calculate the corresponding emission. Repeat many
times and the distribution of the results is the pdf of the
result, from which mean and uncertainty can be estimated
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Monte-Carlo Method
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Summary

» Even simple uncertainty estimates give useful information
* Good QA/QC and careful consideration of methods can reduce
uncertainty
+ Assessment of uncertainty in the input parameters should be
part of the standard data collection QA/QC
» There are two approaches to combining uncertainty - or a
hybrid approach can be used
» For simple estimates
— Uncertainty in activity data assesssed as data collected
— Uncertainty in emission factors from guidelines
— Aggregate categories to independent groups of sources/sinks
— Use Approach 1 - spreadsheet requires little statistical knowledge

Thank-you

Any Questions?
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IPCC National Greenhouse Gas Inventory Programme
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Uncertainty Assessment of
Japan’s GHG Inventory

Kohei SAKAI
Greenhouse Gas Inventory Office of Japan,
National Institute for Environmental Studies

WGIA 6 in NIES, Tsukuba, Japan
July 16, 2008
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Outline

» Overview of Uncertainty Assessment
» General Procedure of Uncertainty Assessment

» Uncertainty Assessment for Emission Factor (EF)
and Activity Data (AD)

» Uncertainty Assessment in each sector
(characteristic categories)

» Results of Uncertainty Assessment

» Issues for Uncertainty Assessment

» From Japan’s experiment

for uncertainty assessment
reembiowse gar fmventory Oiffice of Japan

Overview of Uncertainty Assessment (51&
|

® GPG(2000) is base concept for assessment methods.

® Uncertainty range is 95% confidential interval.

® Discussed for uncertainties on the Committee for GHG
Estimation Methods in 2001.

® Japan has annually conducted uncertainty assessment
based on the Committee for GHG Estimation Methods.

® Describe in Annex 7 of NIR.  r»o
- 7.1 Methodology
- 7.2 Results

parameter 1)

over lmiting value of adopted value
95% confidencs nterval n

General Procedure of Uncertainty Assessment .ﬁ W
b ——— Y
|
1st STEP: Estimate uncertainties for Emission Factor (EF) / Activity Data
(AD) of each source/sink (describe in detail later)
2nd STEP: Combine uncertainties for EF and AD to estimate uncertainties
of emission from each source/sink uncertainty.

U= Q"Uu:‘ u.t

U:Uncertainties of Emissions from Source(%)
Ugr : Uncertainties for Emission Factor (%)
U, :Uncertainties for Activity Data (%)

3rd STEP: Combine each source/sink uncertainty to estimate total uncertainty.

v, AUy E P+ (U B2 4+ (U QP
cotel = Ey+E;+ .+ E,
Utar: Uncertainties of total Emissions of Source(%)
U;:Uncertainties of Emissions from Source “i" (%)
E;: Emission from Source “i” (Gg)

reembiowse gar fmventory Oiffice of Japan

LA

Uncertainty Assessment for EF

NIR Annex 7 Fig.1

Greembonre gar Trvemtory Ohffice of Japan
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Uncertainty Assessment for EF

|

« Calculate by finding the 95% confidential interval
using statistical procedure.

« Decide by Expert Judgement.
- document and archiving about the basis for their decision, and
factors contributing to uncertainty that are excluded from
consideration.

« Adopt default data provided by GPG (2000).

« Adopt the standard uncertainty for similar emission source provided
by GPG (2000).

About multiple parameter EF
« Calculate combined uncertainty for EF from each parameter
uncertainty.

Ugp = U2+ Up® + -+ U2

reembiowse gar fmventory Oiffice of Japan
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Uncertainty Assessment for AD &
—
NIR Annex 7 Fig.2

Uncertainty Assessment for AD &

|

Statistical values based on a Sample survey

« Adopt statistical values on a sample survey

« Decide by Expert Judgement

« Adopt the standard value established by the Committee for GHG
Estimation Methods [ [ Desi statistics | Other statistics |

‘ Sample survey ‘ 50 % ‘ 100% ‘

Statistical values not based on a Sample surve
« Estimate of systemic error.
« Crosscheck with other statistics

Using statistical values processed as AD
Step1: Breakdown of each element of AD and assessment

Step2: Combining elements
« Sum method (Rule A) : AD is expressed as A1+A2

u _JWay A+ Wz * AR
A—total = T
* Product method (Rule B) : AD is expressed as A1 x A2

Uy =Us7%+ Vgt

Yes—‘—Nch'ogschxgkiﬁg « Expert Judgement
N P Eiij;:gg;zgzt:ach » Adopt the standard value established by the Committee for GHG
elements’ Estimation Methods
No er Desif statistics Other statistics
No 1—‘—1Yes
— e it Complete survey (no rounding) 5% 10%
i ) R ““rfé’c?"éf‘e'ﬁingfm of fapan Complete Survey (rounding) 20% 40%
Unc ertainty Assessment for AD ﬁt‘_{ Uncertainty Assessment in Energy Sector ﬁ*_‘_{

|
1.A. Fuel Combustion

El Use Standard Deviation of sample data of each fuel’s calorific
value
-Carbon content of each fuel is decided by C/H ratio, and
C/H ratio is strongly correlating with calorific value

Based on the given statistical error of solid fuels, liquid fuels, and
gaseous fuels, in TJ given in the General Energy Statistics.

Uncertainties are lower than other sector.

v Combined uncertainties of each category: 0.3~6% ‘

Calculated by finding the 95% confidential interval of measured
data

(Co2) (CHa) Ccha)
Ethylene 1,2-dichloroethane (Sample number <5)

Estimated by finding the 95% confidential interval using Expert
Judgement (in consideration of measured data)

Standard value of 5% given by the Committee for the GHG
Estimation Methods
Combine EF & AD o= g%+ )

Greembionre gar Trvemtory Ohffice of Japan

Greembionre gar Trvemtory Ohffice of Japan Gpreendiowre gax Tmvemtory Oiffice of Japan
Uncertainty Assessment
in Industrial Processes Sector & 1_‘_{ Uncertainty Assessment in Agricultural Sector (& 1_‘_{
| |
2.B.5. Chemical industry (Other) 4.A.1. Enteric Fermentation (Cattle)
Py o el Estimate b_y each category (Dairy cattle: 4 categories, Non-dairy cattle:
‘ Carbon Black ‘ Styrene ‘ Coke (Sample number >=5) 11 categories)

Standard Error given in the Livestock Statistics
Calculated by finding the 95% confidential interval of measured
data in accordance with the equation indicated below

|
L Upper limit of 95%
confidential intarval

I / - Lower limit of 95% - = Measured
| .t confidential intarval il

Dry matter Intake (kg)

Combine EF & AD

n

v= o, ud
Y

CH4 emission (L/day/head)
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Uncertainties Assessment in LULUCF Sector ¢&5HJ
b,

|

5. A.1. Forestland remaining Forestland

forest area

« Evaluated by comparing sample forest areas in Forest Status Survey with
those on orthophotos and calculating the uncertainty in accordance with
the following equation {\4‘ Y D P Y D P \]

U - : . L 100

Emission and Removal Factorsl evaluated
by combining the uncertainties of following
parameters

« Cryptomeria japonica
« Abies sachalinensis

+ Picea Glehmi

« stand volume, basic wood density, biomass
expansion factor, root-to-shoot ratio:
Evaluated by applying 95% confidential

BEF:

Uncertainty Assessment in Waste Sector 17

gt 4

S %)

6.C.1.a. Incineration of Municipal Solid Waste (plastics

Using 95% confidence interval ‘
« C content I

+ Combustion efficiency | Estimated using IPCC default values
(upper and lower limit)

Standard values adopted by the
Expert Committee on GHG Emission
Estimation Method

ﬁ « Uncertainty in incinerated amount

« Uncertainty in percentage of solids I
L

[
Based on Expert Judgement

interval of actually measured data 1o S 44
« carbon fraction: Evaluated by applying a L U A Emissio
default value in LULUCF-GPG A tr) n

+Combination Equation: Figure: Measured Data on Biomass Expansion

Factor related with Age

P +Up +Us, +Ur + UL, Greenbiouse gas Tnventory Office of Jlapan

U: Uncertainty in emissions, 17%

U = Uj,, +Uf_l__ Ugr: Uncertainty in emission factors, 4.3%
i U,p: Uncertainty in activity data, 16%

fyreembonre gar Tverory Oiffice of Japan

Results of Uncertainty Assessment g*‘-_{
e

Uncertainty of Japan’s Total Emissions in FY2006
Approximately 2%

Results of Uncertainty Assessment g*‘-_{
e

® Japan'’s total uncertainty is lower than its of other Annex |
Countries.

* Results of uncertainty assessment are seldom utilized in Japan.
Reasons are as follows.

1. Since uncertainty assessment itself includes a certain degree of
uncertainty for some parameter, reliability for uncertainty
assessment is partially not high enough.

2. Without uncertainty assessment, we can guess categories
with high priority, which should improve in Japan’s case.
(Categories with high priority are using “NE”, using default
data, pointed by ERT and so on.)

* In the Initial Review Report, ERT recommended that Japan improve the
estimate of the overall uncertainty of its inventory.

> To decide each uncertainty for parameter is so difficult that Japan
is also seeking more better methodology.

Greembionre gar Trvemtory Ohffice of Japan

'CC Category GHGs Emissions Combined | rank | Combined uncertainty | rank
[g;egxgv:l;] o in eS| >_>> Ratio_of GHG emissiops_from agricultural sector,
1A. Fuel Combustion 02 1,185,874 95.0% %1 0.68% 3 which has high level uncertainties, is lower than other
(I(A;(.)%)uel Combustion [CH4, N20 5,129 0.4% 30%; 2 0.12%; 1 Annex I Countnes
Ao oo AN EEE BUED T ® Uncertainties are used for Tier 2 Key Categories
(11]‘3".1;u;;::,ecg:1§:831g “02. CH4, N20 462 0.0% 19% q 0.01%; Assessment
g“{:di‘s":l?al Processes [CO2. CH4. N20 55,643  4.5% 7% 0.33%; >>> In Tler 2 KCA‘ CategOFIeS WIth hlgh uncertalnty are
fZ??nzci(x‘“g\lvzl-’?*:)cesﬂes HFCs. PFCs. SF6| 17,29¢ 1.4% 20% 5 0.28%; q Identlfled as key Categones
(HFCs.PRCs ST = s o Example of Japan: N20 Emissions from Civil aviation
ST RO T R T BYTTRRT is small emission, but its category is chosen as key
e e I wi category by Tier 2 KCA.
reemouse gus Tvemsory Office of Japan reemiouuse gus Tvemsory Office of apan
. From Japan’s experiment
Issues for Uncertainty Assessment g *_'-_{ for uncertainty assessment g{"_{
| |

 Result of uncertainty assessment is one of good
index to decide priority of inventory.

« ltis difficult to decide uncertainties for each parameter
without statistical distribution.

reembiowse gar fmventory Oiffice of Japan
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Approach towards reducing
uncertainties in GHG estimates

» Development of country specific GHG

Uncertainty Assessment: emission factors
India’s Experience - Updating the same with time
- Evaluating key sources over time and
Sumana Bhattacharya developing new emission factors
NATCOM, MoEF, India « Identifying uncertainties in the steps of
GHG estimates itself by using the IPCC
guidelines

Institutional arrangement:
NATCOM-| NATCOM |

e e

Moving on to NATCOM -

» Refinement of existing factors

» Development of new emission factors

* Moving towards higher tier estimates for
key source categories

* Bridging data gaps identified in NATCOM |

 Launching standard QA/QC procedures
for each of the categories

Key Sources
analysis

e T T — g —— —— =
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Planning for reducing uncertainties Planning for reducing uncertainties
Femisnof T sl ez ol i wad]
e DO BT bu 50
o —re. o e e it
= & F e T o B | Sl e e 2 T [t T R R e Tt B T T g =i = |
ho teiime = e W o 1 8 1 uhl.-h‘ g e 4000
rm— e O — e
F"‘r““.“—""“’“b-"“'—:‘z;- Bepsn B P fenbwa e ot e
‘S I bampis ey of s v dmamcnr o 0 i cmpor & B wmodeee e o § = e e e aiil T e
F ez Frwaced pepaizmn, del row =k [ R EX. pyopnm s b we sy — { hisgs
S —— A — R Ly P ———— Bdases B (S S—— el e b simery Bl
ey b — e b
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T ] ] e T T ——— e e T Py —— i
Ern e TR T Ko s, el gt s e -
e O N T o [T el GO Fed i ja
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ut—-'\g'-.n-_hr: _"""‘ P P b i L L =T
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e et L
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e e deper ey e
e m;mm“_:ﬂ ek

Planning for reducing uncertainties NATCOM-II

ememnit e L * Improving NCV of coal

T e —n =t » CO2 emission factors from two power
b [ P s il - plants due to combustion of coal

‘;'é-_;__ o B b e = : » CO2 emission factor from an integrated
e . i e by 2 iron and steel plant due to combustion of
=il G - =l -~ e il il fuel and the processes itself

E_:TE F f' [ ! s *-: el » Updating CH4 from Coal mining
Erae—b—p— e e = _""'_ » CH4 from transport of oil/natural gas

NATCOM-II

Institutional
Arrangement:
NATCOM I

* CH4 from continuously irrigated rice fields
* N20 from agricultural soils

* Improving CH4 EF from enteric fermentation
in Livestock

 Soil C from Forests
* CH4 from MSW
+ CH4 from Waste water from key industries E’
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An example — LULUCF - Soil C

Problems to address..

v Preparation of Forest type and sub-group type map of India (Champion
& Seth, 1968)

v Harmonization of different spatial layers of India (forest types, actual
forest cover, administrative boundaries and collateral data sources), and
assigning them uniform spatial standards

v" Non-existence or localized presence of some of the forest sub-group
types and difficulty in locating them

v" Even modern tools like RS and recent published estimates gives only
forest types and sub-group type associations/equivalents

Opportunities..

v Preparation of Forest type map and sub-group type details of India in
tabular format (Champion & Seth, 1968)

v' Harmonization of different spatial layers of India (forest types, actual
forest cover, administrative boundaries and collateral data sources) in
GIS and assigning them uniform spatial standards

v" Use of FSI and DBT-DOS reports

1 Forng by oo iy (s, i Waie] Forest spread

Flow diagram showing overview of methodology

Forest types of India Forest cover
(cas) (Fsi) Admin. boundary
Regilstration
v

Regilstration Rogi stration

NATCOM-|

Other data
sources

DBT/DOS Reports Spatial layers

Local knowledge R
Other data sources

Identification of possible
subgroup types
Correction

8 R estimation
8 2w
R
A
wLazoo
Soil analysis
E"""l"“""”' Soil C conten?

Area of forest types/|
major species >

Soil C density
& stock

Soil C density
& stock

NATCOM-II
Reporting

ICFRE participating Institutes and their area of jurisdiction

e e o T T ]

Nodal ICFRE Institutes and number of sample locations

Region Name of the Area coverage No. of Number of
Institute subgroup | samples (@ 3 per
types type + from non-
forest area)
R1 FRI, DEHRADUN UA, UP, PUN,HA, ND, 31 33+10=43
Chandigarh
R2 TFRI, JABALPUR MP, MS, OR,CH 17 51+10=61
R3 AFRI, JODHPUR RA,GU, D&N Haveli, D&Diu 18 54+10=64
R4 RFRI, JORHAT North East 29 87+12=07
R5 IWST, BANGALORE KA, AP, GOA 15 45+08=53
R6 IFGTB, COIMBATORE TN, KE, A&N Is. Pondy, 32 96+10=106
R7 HFRI, SHIMLA HP, J&K, 16 48+08=58
R8 IFP, RANCHI BH, JH, WB, Sikkim 13 39+10=49
Total No. of samples hral 513+78=591




Session 11

What is given...

institutes.

for now or as soon is become available.

» Forest types, sub-groups, sub-group types, C & S code,
distribution and dominant species along with the
identified institute is supplied to every participating

» This will be supplemented with any other map available

Detailed methodology Prepared for :

Sample collection
Storage
Analysis and calculation

Inception meeting with Nodal officers from different
ICFRE Institutes conducted 9-10 May

Sampling procedure to be uniformally adopted by all
teams demonstrated in the field

QA/QC plan developed

Moderate (25-50 % surface area coverage)

Heavy (>50 % surface area coverage)

Shallow (<25 cm.) , Moderately deep (25-50)
Moderate (50-100) Deep (>100 cm)
Sample Collected By:

Division:,

e) Soil depth:

Date_
Soil Sample No.: ( Region No./ Forest types / Sample No.- Replication No.)

Foe ex. (R6/ TEG / 1-2)

samples

Annexure — |
Basic information about the soil samples and sampling site
Compartment/Village, Block/Tehsel
Division/Distt. State,
Altitud: Aspect Latitude, L
Forest type : Dominant species.
Slope (%) : Rock out crop (%) :
Coarse F (%)_
Tick on appropriate feature:
a) Erosion class : Slight Moderate Severe Gullied
b) Physiographic: Hilltop Hill slope Plateau Plain Valley
c) Moisture : Wet Moist Dry
d) Plant litter Light (25 % surface area coverage)

Note: Separate sheet should be filled at each sampling site and handed over in lab with

Soil Sample Collection Protocol

Most carbon accounting purposes require a volumetric estimate of
soil carbon. This requires measures of bulk density and the
volumetric proportion of coarse fragments (e.g. gravels).

Existing guidelines (IPPC, 1997) for carbon accounting refer only to
the upper 0.30 m. This zone is intended to cover the actively
changing soil carbon pool.

SOC Density (t/ha) = Organic Carbon Content (%) * Bulk density *
Soil Layer depth * (1- volume fraction of

coarse fragments)

While sampling certain points should be kept in mind.

« In a forested area sample should be drawn away from the trunk of the
tree or between trees.

layer and dig the profile.

- Locate sample site away from roads, houses and construction sites, etc.,

« Avoid eroded and locations where large plant material is under decay.

 Always dig a fresh rectangular pit and in grass land first clear the top

1. Estimating Rock Outcrop

It is desirable to have a more accurate estimate of the volume of rock
within the soil individual. Measure rock outcrop along a series of linear
transects. At each transect intercept, record the length of rock surface
(>50 mm). The area of rock outcrop is estimated using:

Aro =100 (Zr/L)
where Aro is the areal percentage of of rock outcrop, L is the total

transect length and ris the length of rock intercepted (m).

Rock outcrop can also be measured using the 10 m grid (100 m? area)
assuming that the observer is at the middle of the grid. Make schematic
sketch of the rock out crop on the grid and estimate the percentage.




CGER-1087-2009, CGER/NIES

2. Estimating Percent Coarse Fragment in the Soil

Percent coarse fragment (>2mm size) in soils will be estimated by
morphological examination of soil.

Coarse fragments by volume in layer of 0-30 cm. using the visual
estimation of coarse fragments key should be observed.

An area of 10 cm. by 10 cm. (100 cm2) can be visualized in layer covering
of coarse fragments.

It is also useful to indicate the size of coarse fragments (CF) by type, as
given in table 4b:

Type of coarse fragments and its size

Gravels (G) 2 -75 mm; Cobbles (C) 75-250 mm; Stones (S) > 250 mm (25
cm).

3. Collection of Samples

In each sampling units, three sampling points will be selected as
replicates.

At each point soil sample of 0-30 cm. depth will be collected.

One sample will also be collected in non-forested area (agricultural area)

close to the major forest types.

Detailed number of samples, forest sub types and nodal institutes are
given in sampling plan with participating institute.

3.1 Soil sample for carbon estimation:

- Forest floor litter of an area of 0.5m x 0.5 m, at sampling point will be
removed and a pit of 30 cm wide, 30 cm deep and 50 cm in length will
be dug out.

« Soil from three sides of the pit, will be scraped with the help of Kurpee
from 0 to 30 cm depth and bulked. Scrap uniform thickness of soil layer
from top to bottom (0-30m cm)

« This soil will be mixed thoroughly and removed gravels. Quarter the
bulked soil sample and select opposite quarter approximately of 500 gm.
Here, coarse fragments can also be approximated.

« Keep in a polythene bag and tightly closed with thread.

« A label showing the sampling details should be put in side of
polythene bag before closing the bag.

« Proper entry to be made in field note book

3.2 For bulk density estimation by Core sampler

3.3  Storage of the samples

« If numbers of samples are large and not possible to analyze / process
immediately after collection from field, then samples collected for soil organic
carbon, should be placed in refrigerator or deep freezer.

« Taken out desired numbers of sample and prepare them for estimation.

4. Preparation of sample

4.1 Carbon estimation in the laboratory

. Open the polythene bag and spread the samples on a brown paper sheet in
the laboratory. Let the sample dry at room temperature in the laboratory.

. Avoid direct sun drying or oven drying.
e Marking of the sample (which was given on the label at the time of the
collection of sample) should be written on the brown paper sheet to avoid the

mixing of the samples.

. After drying the samples, grind it and sieve it through 100 mesh sieve (2 mm
sieve). This sieved sample will be used for soil organic carbon estimation.

4.2 Analysis

Soil organic carbon will be estimated by standard Walkley & Black method and

Vegetation characteristics of the
sample site

Measure 22x22m either side of sample
location (Quadrat of 31x31 m=0.1 ha)

Enumerate all tree species > 10 cm dia
within the quadrat

For shrubs 5x5 m qudart

For herbs and grasses 1x1 m quadrat
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THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Uncertainty Evaluation of Waste
Sector : Korea's experience

Cheon-Hee Bang, Min-Young Lee,

JooHwa Song(EMC), JungdHwan Kim(MOE)

(<]

e Enviromenta| Manacenert Corooration __ [ghafenc.or. izl

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Cotissi
ﬁ Background !

a Scheme of National GHGs Inventory |

a U.E in Waste sector |

0_ Result and Future plan |

e Enviromenta) Manacenert Corporation _ [ghpenc.orbed |

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

1. Background

e Enviromenta| Managenert Corporation __ [ghafenc.or.krl

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)
® Concept
— Lack of knowledge of the true value of a variable that can be
described as a probability density function(PDF)
— Uncertainty depends on the analyst's state of knowledge
* Presented in 2006 IPCC Guidelines, Volume I, Chapter 3 Uncertainties

® Object
— Quality improvement and assurance on GHGs Inventory

e Enviroment) Monacenert Corporation _ [ghepenc.orkel |

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)
w 'H =

® An essential part of an inventory
— Helps prioritise efforts to improve accuracy
— Guides decisions on methodological choice
— Mostinventories and sources are reasonably reliable
— Some sources may be order of magnitude estimates
— Difficult or impossible to quantify and completely characterise all
inventory uncertainties

— Pragmatic approach — Use best available data and expert
judgement

® Reporting
— Need uncertainties in all parameters used, preferably need PDF
as well (activity data and emission factor)
— These need to be documented, reviewed and used to estimate
total inventory uncertainty

e Enviromenta| Manacenert Corporation __ [ghafenc.or.krl

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Sowress of Bvaluation

® Measurement errors

® Uncertainties in factors

® Use of Statistics

® Application of emission factors

® Representivity

® Expert Judgement — expert elicitation

® Models - applicability

e Enviroments) Monacenert Corporation _ [ghpenc.orked |
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THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Gamssis lils

® Tier 1 approach

— Estimating uncertainties by source category with simplifying
assumptions : Using the error propagation equation in two steps.i

SR | besoription |

A Used to arrive at the overall uncertainty in national
approximation | emjssjons and the trend in national emissions between the
base year and the current year.

B Used to combine emission factor and activity data ranges
approximation | by source category and greenhouse gas.

* Suggested in IPCC GPG and Uncertainty in National G Gas
Inventories, Chapter 6 Quantifying Uncertainties in Practice

& Enviroment| Manazenent Corporation Lzhedeno or k]

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)
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THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Gemsris Msthod

® Tier 2 approach
— Estimating uncertainties by source category using Monte Carlo
analysis (principle)
[ Selecting random values of emission factor and activity data
from within their individual probability density functions
[[] Calculating the corresponding emission values.

— Monte Carlo approach'’s five clearly defined steps

Step 1 ] Step 2 ] Step 3 ] | Step 4 I Step 5 I

Specify Iterate
source SelLp) Seect Estimate and
software random P "

category e i emissions monitor

uncertainties P 9 results

& Enviroment| Manarenent Corporation Lzhedeno or k]

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

& Enviroment| Manazenent Corporation Lzhedeno or k]

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Country Method Country Method
Austria Tier 1/ Tier 2 Italy Tier 1
Belgium Tier 1 Latvia Tier 1
Bulgaria = Lithuania Tier 1
Cyprus = Luxembourg Tier 1
Czech Republic Tier 1 Malta Tier 1
Denmark Tier 1 Nether lands Tier 1
Estonia Tier 1 Poland Tier 1
Biallid] Ti.er1 (LULUCF) / Portugal Tier 1 2005

Tier 2 (LULUCF excluded) Romania -
France Tier 1 Slovakia Tier 1
Germany Tier 2 Solvenia Tier 1
Greece Tier 1 Spain Tier 1
Hungary Tier 1 Sweden Tier 1
A R P Tier 1/ Tier 2
Ireland Tier 1 United Kingdom 2005

& Enviroment| Manazenent Corporation Lzhadeno or k]

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

2. Scheme of National
GHGs Inventory

& Enviroment| Manarenent Corporation Lzhedeno or k]
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Jun. | Collection of Sectoral GHGs emissions I

e 24 \'}-I Analysis of whole GHGs emissions
Aug. I_ N.Ial.dng out drafﬁl—.iG.s inventories I

% .—I Review by Working Group I E! Review by Working Group I ]I
Oct. [ Holding GHGs Inventory Conference ]

r;lov. Confirmation and publication of GHGs Inventories l 'Z‘;?;";‘ét‘,?." I

Feb. \'37' Preparation on submission of GHGs Inventories J

—
Mar. [ Collection of Sectoral GHGs emissions I ﬁ

WY

or.krl
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Estimates of Sectoral
GHGs Emissions

0 Basic data used in

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

estimating GHGs Emissions

- Methodology estimating
GHGs emissions

- Activity data

- Implied Emission Factor

- etc

. Modification
‘—‘\ Complement

O Result of Uncertainty

0 Review of sectoral GHGs

inventory

0 Improvements and prospect

of GHGs inventory

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008

3. U.E in Waste sector

S Enviroments| Manacenent Gorporation ___ [ghubene.or kr]

S Enviroments | Manacenent Gorporation ___ [ghsfenc.orkrl |

L4

Confirmation

T

Tier 1 approach I— Uncertainty

Uncertainty
in Trend

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Activity Data

Lavevro) oa Noboben o bl

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)
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THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

® SWDS

Review

Analysis of uncertainty distribution
estimated by Monte Carlo Simulation

« Selectvalues for variables from the PDFs
« Calculate emissions in the conventional
way

Determine the probability density
functions(Normal, Lognormal,
Weibull, Gamma) on each

e Enviroments) Monacenert Corporation _ [ghpenc.orked |

Uncertainty Evaluation

« Iterates and monitor results Monte Carlo Simulation

, Parameter Determination of PDFs

Review
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THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

« Determination of PDFs
« Monte Carlo Simulation
« Uncertainty evaluation

A B Cc D
o Uncertainty % change in -
PCCSoue o Bamsewar  Yeart Unosralnyin eart ot M G e RendecTikotyo hance
category s emissions emissions e national et
e totalinyeart  andbase year by
%bslow  %abore Lower%s  Upper%
(GgCOeq)  (GgCO;eq) 25) 975) (%) (%) (25) (975)
SWDS CH, 8,169 7,483 3,382 12,966 - -8 -10 -3
e Enviromenta| Manacenert Corporation __ [ghafenc.or.krl

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

4. Results & Future
Plan

Sk Enviroments| Managenent Gorporation Ehedenc. or kr-

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6 (16~18 JULY 2008)
® Method

- Refer to IPCC GPG 2000 and 2006 IPCC G/L

« Input the uncertainty of activity data and emission factor — Estimate
the combined uncertainty
* by Tier 1 and Tier 2(Monte Carlo simulation) approach

® Issues
- Can’t know the uncertainty on GHGs emissions of the whole sectors
- Doesn'’t have information on Probability Density Functions of emission
factor and activity data for applying for Tier 2

® Implications
- For advanced uncertainty evaluation, it is meaningful that we only
attempted uncertainty evaluation by Tier 1 and Tier 2

e Envirorents| Managenert Corporation __ [ghafenc.or.krl

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

® Improvement on Uncertainty Evaluation in the Tier 2
- Benchmark on the Annex I countries
- Based on the IPCC GPG 2000 or 2006 IPCC G/L

® \What we must do,
- Development of decision tree on uncertainty
- Decision on estimation method of uncertainty

Sk Enviroments| Managenent Gorporation Ehedenc. or kr-

THE 6™ WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Thank you for your attention

Sk Enviroments| Managenent Gorporation Ehedenc. or kr-
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THE 6™ WORKSHOP ON GHG INVENTORIES IN ASIA
16-18 July 2008; Tsukuba - Japan

inty Assessment in
entories in Viet Nam

————

@ﬂ
Nguyen Chi Quang, Ph.D.

Senior Advisor to Chairman of Board
VINACOMIN - VIET NAM

Uncertainty in GHG Inventories

= A general and imprecise term which refers to the lack
of certainty in emissionsrelated data resulting from
any causal factor, such as the application of non-
representative factors or methods, incomplete data on
sources and sinks, lack of transparency etc. Reported
uncertainty information typically specifies a
quantitative estimates of the likely or perceived
difference between a reported value and a qualitative
description of the likely causes of the difference

m Uncertainty investigations should be integrated

within your QA/QC plan!
)

Focus on Direct and Indirect GHG Emissions

[
[ AT

GHG Emissions Inventory Modeling

Guidance ||q Data ||‘ Implementll‘ Review

- Read the IPCC - Country specific - Careful with - Ask for peer review
guidance g‘:;"a"n‘jtfg on ::gfy’;f‘s'[“’ - Reflect on output of the
- Consider comments eyt uncertainty analysis - is
made by Expert - Use IPCC o e oor it sensible?
Reviewers and in defaults only if P! i P! o
Peer Reviews sufficient Qquality worl

information
cannot be found

(Emission factors, Activity Data, etc. (GHG Inventory, Trend, etc.)

X ¥
X2 Y2
X, — > Y

Inventory Model: Spatial Database and Processing

The GHG inventory in 1994 in INC

@ Energy % !
25,6 Tg - 24,7k

OLand use change
and Forestry
19,4 Tg - 18,6%

B Waste
2,5Tg -2,5%

0 Agriculture
52,5 Tg - 50,5%

(Source: MONRE 2000)

The National GHG inventory in 1998

Forestry and land
use change Waste
2,6Tg - 2%

12,1Tg - 10%

Energy
43,2Tg - 36| »

o
s -

Industrial
rocesses -

Agriculture
57,3Tg - 47%

(Source: MONRE 2004)
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The GHG inventory in 2000 in SNC

Land use change
& Forestry
15.1 Tg-10.5%

Energy
4.7g-35.2%

Agriculture
65.1 Tg-45.5%

(Source: MONRE 2008)

Waste
2.6 Tg-1.8%

Strictly uncertainties in GHG inventories

cannot be exactly quantified
“F

1. Activity data
= Gaps in time series
- Unknown sources
- Gaps in understanding of existing sources
= Use of surrogate or proxy variables
m Lack of references (calculation or estimation methods,
representativeness at local or national level)
2. Emission Factors
= Usually high uncertainty
- Measurement for emission factors are inadequate to quantify uncertainties
- Emission factors may be inappropriate for specific sources

= Scarcity of quantitative information (measurements,
sample representativeness) as compared to qualitative
information (experts judgement)

?
?

Uncertainty of the Knowledge
that is Predicted

Variability and Uncertainty in GHG Inventories

Sources of Uncertainty:
- Random sampling error for a random sample of data
- Measurement errors
e Systematic error (bias, lack of accuracy)
e Random error (imprecision)
- Non-representativeness
e Not a random sample, leading to bias in mean (e.g.,
only measured loads not typical of daily operations)
« Direct monitoring versus infrequent sampling versus
estimation, averaging time
e Omissions
- Surrogate data (analogies with similar sources
Lack of relevant data, Lack of completeness
Misreporting or misclassification
- Problem and scenario specification
- Bias and random errors from modeling

(NPT IPCC Guidelines and Guidance

Methods agreed by the COP -
1. Revised 1996 IPCC Guidelines for National Greenhouse=~
Gas Inventories (IPCC 1996)
e Mandatory for all Parties
2. IPCC Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories |
(2000)
e Mandatory for Annex I Parties
* Non-Annex I Parties encouraged to use
3. IPCC Good Practice Guidance for land use, land-use
change and forestry (2003)
andatory for Annex I Parties
“Annex I Parties encouraged to use

(]
RIT;O. he Greenhouse Gas Protocol - A Corporate
Accounting and Reporting Standard. Revised Edition. Mary

Good practice inventories contain under or over estimates
and uncertainties are reduced as far as is practicable

Prioritization
ethodological choice
(key category
Analysis,
reduce uncertainties,

Reporting
(inventory,
uncertainties
nd documentation)

Key category Data collection

) (QA/QC &
Arr:ah(sls . Uncertainty
(uncertainty input) assessment)
enlog:/ggpﬂahon Estimation
{ g (QAQC &
time-series
nsistency, Uncertainty wha
waELp unce:aointy compilation) estimation) 2 o
L i 1 W

Overview of methods and guidance

m Approach 1:

- emission sources aggregated up to level similar to IPCC Summary
Table 7A

uncertainties then estimated for these categories
uncertainties calculated based on error propagation equations
Provides basis for Key Source analysis

m Approach 2:
- corresponds to Monte Carlo approach
- Can use software such as @RISK and MS excel spreadsheets
= Combine Monte Carlo and design-based methods to
account for
- sampling uncertainty
- input uncertainty
- model uncertainty

» Recommend reading the IPCC Guidelines -
“Uncertainties”
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Error propagation equations

Uncertainty of a product of several quantities

\/(Ul 'E1)2 +(U2 'E2)2 +"'+(Un 'En)2

U, =
[E,+E, +--E,
where:
U @ percentage uncertainty of the sum
U, : percentage uncertainty associated with source i
E;, : emission estimate for source I

(Equation 5.2.1, IPCC GPG 2004)

Uncertainty assessment of CO2 Emission
by Error Propagation Equations

GHG Emission (GT)
Emission Sources
1994 1998 2000
Energy 25,600.00 43,200.00 50,368.03
Industrial Processes 3,800.00 5,600.00 10,005.72
Agriculture 52,450.00 57,300.00 65,090.61
ta”d use change and 19,380.00 12,100.00 15,104.72
orestry

Waste 2,560.00 2,600.00 | - - 2,601.08

.
Total 103,790.00| 120,800.00 143,170.16

Cummulated Uncertainty 9.10% |

(Source: MONRE 2000,2004,2008)

Uncertainties Assessment: Monte Carlo Simulation

\—4‘—-{ Emission Uncertainty|

Emission Factor Uncertainty

Frequency
Factors Activity Probability Distribution
in ax Il lax
E Min

Activity Data Uncertainty

mission Max  Value
=
Distribution Types: |/ \ JA J‘:L /\
normal Lognormal Uniform Triangular

Electricity Demand and Resources
Forecast to 2025

b

90000 MW
[ Import
80000 4 = Nuclear PP
Small HPPs
[——Gas/0il PPs
70000 i Coal TPPs
[ HPP&PSPP
60000 + —O—Peak
50000 -
40000 +
30000 4
20000 4
10000 —_TF:
0 | S .
Q@ ® O N D & @ ® N P @ @
s SIRURC I 2 ¢ PP
W 0 0 S S S S L

(Source: Sixth Master Plan — EVN, November 2007)

g_a ’é‘h Coal Supply for Electicity Generation
2 Forecast to 2025

—

350,000,000

200,000,000

150,000,000

100,000,000

50,000,000

0 T T

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

(Tons)
300,000,000
250,000,000 ¥

g_a ,_::}}COZ Emission from Coal for Electricity

Generation - Forecast to 2025

—

900,000,000
800,000,000 - (Tons)

300,000,000

200,000,000 ‘/e/
100,000,000 M-
04

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

Given nearly identical human emissions, models project dramatically
different futures. Carbon cycle feedbacks are among the largest
sources of uncertainty for future climate.
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by Statistical Analysis

g:—i_}\ Uncertainty Assessment of CO2 Emission
h/‘

—_—
Number of values 19.00| °

Sum 5,637,297,240.00 | °

Minimum 14,439,970.00 | '

Maximum 809,464,095.00 éﬁ

Range 795,024,125.00 gj

Mean 296,699,854.70 §]

Median 236,294,900.00 | )

First quartile 64,859,080.00 | o e
Third quartile 489,206,981.30 2

")

Standard error 59,258,864.07

95% confidence

interval 124,502,873.40

99% confidence
interval 170,547,010.80

66,720,646,450,000,000
.00

Variance
Average deviation
Standard deviation

216,534,572.30
258,303,400.00
0.87

Coefficient of variation

g:—i_}\ Uncertainty Assessment of CO2 Emission
h/‘

—

by Monte Carlo Simulation

Sample Number

Sample
Percentage

140

14,439,970 91%
88%

82%

Histogram for Uncertainty Level 16,187,655
23,639,350

37,975,790 94%

Summary Statistics 58,694,115 91%

120 Average = 89.96% [ 83,353,975 9%
SD=3.114% 111,787,750 86%
100 Max =99% 149,041,295 95%
Min = 80% 192,804,905 96%
80 236,294,900 94%
282,400,260 91%

60
332,373,205 91%
40 384,300,895 88%
441,681,165 90%
20 505,048,920 92%
575,616,940 92%
0 o T 651,640,005 88%
78% 80% 82% B84% B86% 88% 90% 92% 94% 96% 98% 100% 739555050 9%
809,464,095 84%

Conclusions and future prospects

Uncertainties are not a good measure of inventory
quality

probably be reduced through use of the 2006 IPCC
Guidelines and better competence of inventory
compilers

Inventory quality needs to be measured using also
other indicators (transparency and review reports)

improved by addressing category-specific QA/QC and
uncertainties at the data collection step

Need to develop systematic methods for expert
judgments addressing all errors

Uncertainties are quantified for every submission;
Sensitivity analysis is used to guide inventory
improvement

The subjectivity component in uncertainty estimates will

Uncertainties can be reduced and uncertainty estimates

Intuitive aspect gains weight when uncertal

Areas for co-operation proposal

Exchange of information and experiences.

Share of information, studies, more uncertainty
data available within emission inventory guidebook.
Clarify approaches for expert judgement to exclude
subjective approaches and have influence on
uncertainty estimates.

Improve utilisation of analysis results by arranging
a course in sensitivity analysis.

It is possible to assess the uncertainty of national,
sector and corporation GHG emission inventories.
Scenario analysis and sensitivity ru
assess this influence and to underst

Ermsens fom agraulisn

fimate chan

Fource; Greenpeeca, Coolfamieg Chmale impacts of agriculuss sod mifigakon pofendal Jenuany 2008

dala lor 2005],

Fz

-

This workshop is an |mportanf _cc;
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Session lli:
Time Series Estimates and
Projection

Guidance

17 July 2008, Tsukuba, Japan
6th Workshop on GHG Inventories in Asia

Kiyoto Tanabe
Greenhouse Gas Inventory Office of Japan (GIO)
National Institute for Environmental Studies (NIES)

Time Series Estimates )
[ '

» Alisting of emission estimates for a number of years

* In order to allow the comparison of emissions
between different years of the inventory, the time
series must be internally consistent, i.e., the methods,
emission factors and assumptions must be the same
for all inventory years.

« ldeally, the data sources used for the activity data will
be the same for all years, but this is not always
possible.

(UNDP, 2005 “Managing the National Greenhouse Gas Inventory Process”)

(preealione gar Fnsemiory Ohffice of epas

Time Series Estimates 1)

| ’

« Under the UNFCCC, Non-Annex | Parties shall
estimate national GHG inventories:

— for the year 1994 (or alternatively for 1990)
for the initial national communication

— for the year 2000
for the second national communication

— The least developed country Parties could estimate
their national GHG inventories for years at their

Projection (of GHG emissions) &
[
+ Development of future time series based on
certain assumptions
— appropriate “drivers” and reasonable scenarios
* Non-Annex | Parties are not required to do
projections of GHG emissions

— No mention of “projection” in the UNFCCC
Guidelines for Non-Annex | National
Communications

iy

discretion.
. . . . * However...
» Thus, time series estimates are not required.
ri‘miuaugufmng(ﬁanfwﬂ ri‘miuaugufmng(ﬁanfwﬂ
Not required, nevertheless... & 1)
il .
——— ———
» Apparently, many WGIA colleagues are ,
. oy 3 ” « . . " Country Sectors Gases ijee::ed Time series
IntereSted In tlme Serles and prOJeCtIon Cambodia* LUCEF, Agrriculture, LUCF, Waste CO, yZOZO
being taken up in WGIA. | Ry e v | COvCen0 | iomnases
Korea (NC2) Energy, Agriculture, LUCF, Waste CO,, CHy, NO 2020 1990,1995,1998-2001
. . . Lao* -
» Some countries reported time series and/or Y- = ) 202
. . . . Mongolia Energy, Agriculture, Forestry CO,, CH,y 2020 1990-1998
projections of GHG emissions/removals Philppines | Enerey ndusty, Agricuure, 2008
LUCF, Waste (Solid waste, CO,
. P . wastewater, human sewage)
already in thelr Inltlal natlonal Thailand Energy, Agriculture, Forestry CO,, CHy 2020
commu ni ca tl ons. Vietnam Energy, Agriculture, Forestry CO, 2020
ri‘miuaugufmng(ﬁanfwﬂ ri‘miuaugufmng(ﬁanfwﬂ
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Why...?
|
» To analyze the impact of policies &
measures on GHG emissions/removals
— Development of time series estimates is
essential.
» To formulate an appropriate mitigation plan
— Projections of GHG emissions/removals are
necessary.
 High quality time series estimates would lead
to high quality projections.
— Analysis of time series would help selection of
appropriate drivers to be used for projections.
(jreeniouse gur Faemstory Ciffice of apan

Presentations are going to be made by:

— Japan, on the country’s experience (particularly on
the Kyoto Protocol Target Achievement Plan)

— Thailand, on the country’s experience
— Indonesia, on the country’s experience
Let’s discuss and consider together:

— What are barriers to development of time series and
projections of GHG emissions/removals;

— What actions would be effective to remove those
barriers; and
— How we can cooperate within the WGIA framework?

Now, let’s start this session!!
ri‘miuaugufmng(ﬁanfwﬂ
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S i Greenhouse Gas Emissions in Japan
e S
= .
N, Japanese emissions for 2006 were 6.2% above those of the base year, meaning reductions of
Ja, 6.8% are needed to meet the 6% reduction commitment under the Kyoto Protocol.
R 8 1.358 billion tons ~ 1.340 billion tons
h ‘million tons of CO,) (+7.7%) __(41.3% from the previous year)
2o +6.2%)

31%

Global Warming-related Policies of I
the Japanese Government B e

previus year

v
b Targets:

Forest sink: 3.8%

4, Kyoto mechanisms: 1.6%

— Kyoto Protocol Target Achievement Plan— 0.6%
,200+

. 6%
Sei Kato 100]
Ministry of the Environment, Japan
,000
g_}‘:}' Silop Globol Worming | = i i i i i i
L ,I.-:‘:"' Team minus §5% Base Year Emissions 2005 2006 Kyoto Protocol
1 (In principle 1990) Emissions Emissions Reduction Commitment 2
(2008 - 2012)
— L . Trends in CO, Emissions from Energy by
CO, Emissions by Sectors and Actors(2006 Preliminary Figures 2
2 y ( ry Figures) Sectors and the Targets for 2010
: Units: million tons of CO,
unicipal Waste Reduction .
sc0 1990 | Shamde | 2006 | Ratotomeet T':?;‘::;'
Household Target
EUdg’girezlgL?d: Industrial Processes )
pprox. 20% oo (Industrial Sector (Factories, etc.)| 482 | —46% | 460 ‘_6'77;’:/’" 424~428
Residential 400 & 6%
(Household heating and cooling,
hot waer, electrical usage, etc.) Energy Co:wer‘s
. consumpion a
%%52?522:"1"”12"" - &f 217 ~%% N Ryl R
e ion Sector (Vehicles, Ships, etc.)
% Industry g H IR Hs . —11.6%
£ Commercialand R T Dl E i B b (o Bl
Other mining, agriculture, forestry. P - {officeluilkimgs) ’ y QJ
- (Office buildings, etc) and fishing) ) m/‘i"\—‘_ w{/ ) ‘
OExcluding Industrial Processes and - ¢ ) S| otz [esoow | e (TRMR D
Waste Products, the remaining 93% of :
CO, emissions are related to energy Transportation Business and 166
consumption. o (eghlelices, Public Sector-related: J R L e ]
OHousehold Emissions, including osiness so,shipe oc) Approx. 80% 68 | +139% | 77 —16.2% 66
personal vehicles and municipal waste, ety Comversion Z &‘ %
comprise approximately 20% of
emissions. The remaining 80% is from i o 1991 1999 1978 998 905 190F 1987 1988 198 200 2001 2009 P08 2008 P00 200 Naturay
Businses and Public sodtar. 3 0 0 50 205 09 ST i £ 4
How to predict the future GHG Energy efficiency standards for electric appliances
1.Forecast population, energy prices, GDP and so on in the future (ex.2010). and automobiles: Top Runner Program
2.Predict business as usual (BAU) case (without any countermeasure case).
Equipment Improvement in energy efficiency (Results)
3. List the countermeasures (energy saving, renewable energy supply
increasing etc.) TV sets 25.7% (FY 1997 > FY 2003 )
4.Estimate each countermeasure’s mitigation impact (with no overlaps) Video-cassette recorders . 73.6% (FY.1997 > FY 2003 )
reducing GHG emissions.
Air conditioners * 67.8% (FY 1997 > FY 2004)
5. Predict the GHG emissions with all countermeasures.
e —————— Electric refrigerators 55.2% (FY 1998 > FY 2004)
1
1
' - : : : -
| . Electric freezers 29.6% (FY 1998 > FY 2004)
1
1
i i Gasoline passenger vehicles * 22.8% (FY 1995 > FY 2005)
1
! : * Note that the effects of r ing energy co ion are as inverse
- — I I B numbers because COP or fuel economy (km/L) is used as an energy consumption
2005 2010 2010 efficiency index.
(BAU)  (with countermeasures) 5 6
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Energy efficiency Standards
- Top Runner Program for Vehicles -

Fuel economy  source: Vehicle Fuel Economy List

(KmiL) 150
. s | Average fuel economy QI‘
* The fuel standard in 2010 was .o | gasoline passenger "*°
almost achieved in 2004. s | vehicles e
. 120
* New fuel efficiency standard 1o
) 1995-2005
- Target year: 2015 (base year 2004) 2o il
- Coverage: automobiles, trucks, e v -~y
125 {23 11
buses both gasoline and diesel " iz # bl 5
- Efficiency target s
1o —
[ — —
Type Efficiency target [2004 > 2015] §
Automobiles 13.6km/Il > 16.8km/l  23.5% improvement o
-

Small-size Buses 8.3km/1> 8.9km/l 7.2% improvement

-
Small-size Trucks 13.6km/I > 16.8km/l  12.6% improvement i

Evaluation and Review Schedule
for the Kyoto Protocol Target Achievement Plan
4 A comprehensive review of the Kyoto Protocol Target Achievement Plan has

been scheduled to coincide with the start of the first commitment period in
2008 in order to ensure that Japan’s 6% reduction commitment is met.

[Evaluation and Review Schedule for the Kyoto Protocol Target Achievement Plan }

Joint deliberation by the Central Environmental ~Global Warming Prevention Headquarters
Council and the Industrial Structure Council

Nov. 2006 — Dec. 2007 30 deliberations Oct. 2007 Decision on basic policy for

. conducting review of the Kyoto
(Sep. 2007 Interim Report) Protocol Target Achievement Plan
(Feb. 2008 Final Report)

Mar, 28,2008 Revision of the Kyoto Protocol
Target Achievement Plan

<Future Schedule>

Carry out strict checks each year, in light of actual values,
and get Cabinet approval of plan revisions on an as-

2008: needed basis. 2009:
Cabinet approval Apri: Publicly announce final emissions figures for the year before last Comprehensive
of revised target June: Perform progress check for the year before last (and the previous year) evaluation and
achievement plan October: Publicly announce preliminary emissions figures for the previous year review
Within the year: Perform progress check for the previous year (and the first
half of the year) 8

Overview of the Revision of the Kyoto Protocol Target Achievement Plan
(March 28, 2008)

OProjected Greenhouse Gas Emissions for 2010

[mitions of tons of CO,)

Promote mitigation measures
and policies to achieve

A0.8%~4A1.8% compared with
the base year

1,358
(+7.7%)

* In the final report issued jointly by the
Central Environmental Council and the
Industrial Structure Council in February
of this year, it was determined that,
despite the fact that relying solely on
current reduction measures wil likely
leave Japan short of its commitment
target by 22 — 36 million tons of CO,,
the full-scale implementation of
additional measures and policies in
each sector will enable Japan to reduce
T an extra 37 million tons or more of CO,
- 46.0% compared with the base year) @Nd thereby meet its reduction target
of 6% under the Kyoto Protocol.

Application of forest sink
-| and Kyoto mechanisms to
achieve the 6%

reduction commitment

Base Year 2005 210
(FinalFigures)

Framework for the Revision of the Kyoto Protocol Target Achievement Plan

[Measures and Policies for Achieving Targets]

[Targers of Greenhouse Gas Emissions and Removals]

1 Moasuresand Poicis relating o Grenhouse Gas Emissions Reducton Eriosons Targel or 2010°
(1) Measures and Policies relating to Greenhouse Gas Emissions Reduction Miliontons of | ., BaseYear
[Examples of Primary Additional Measures] ) Total Emissions
‘O Promotion of vluntary action plans
Olncreased energy-saving performance of houses and buildings 0, from Energy 1,076-1,089  #1.3%~+2.3%
Olmprovement of energy effcency of equipment that meets Top-runner Industy PPy Ty
Standards, efc.
O Ensuring thorough energy management at factories and offices, etc. Commercial and Other 208~210 +3.4%~+3.6%
O Improvement of automobie fuel efficiency Residonial PR ey
O Promotion of emissions reduction measures amongst smal and medium-sized
enterprise 200243 +1.8%+2.0%
ONessues o the st ety an s, wtrand s, Energy Conversion % o)
O Measres o tan rerin,wast,and Tree Flornaed Gases (HFCs, O, from non-Energy, CHy, N.O 182 A%
PFCs and SFE), o HFCs, PFCs SF6 31 8%
bt Y energy sources d :
(2) Greenhouse Gas Sink Measures Greenhouse Gas Emissions 12391252 1.8%~0.8%

O Forest management such s tree thinning, promotion of the “Beauliful Forest
Building National Campaign” (*)As a target guide for emissions, a maximum predicted effect and a
minimum predicted effect for reduction measures have been
2. Cross-sector Policies established. Naturally, the goal is to try and achieve the maximum
‘O Systems for Calculation, Reporting and Public Disclosure of Greenhouse Gas effect; however, even if only the minimu effect s achieved, it has
Emissions been formulated so that it wil at least meet Japan's targets under
O Development of national campaigns the Kyoto Protocol.

Issues needing to be addressed promptly

For definite progress towards 6% reduction commitment
O Domestic Emissions Trading System

under the Kyoto Protocol, all measures, including sink

O Environment tax measures and Kyoto mechanisms, will be implemented.
O Departure from late-night work and lfestyles
9 O Introduction of daylight savings 10

Procedure of Measures and Policies based on the Target Achievement Plan

[" hieving both E ic and Envir t ‘Progress]
Bold executlon of Global Warming mitigation measures accompanying
the Ti of a broad Soci System

Follow up on Ihe
plans by

Greening of the automobile tax /

£ Domestic emissions trading system’T

voluntary action
y Industs

“Top Runner’ regulations from
the Law Conceming the
Rational Use of Energy

Utilize diverse policy tools

Promote measures through the:
mobilization of all available
policy methods, such as
voluntary methods, regulatory
methods, economic methods,
and informational methods

Systems for Calculation, Reporting
and Public Disclosure of Greenhouse
Gas Emissions
Law Concemning the Promotion

of Measures to Cope

[prompt, comﬁrehens\ve]
mination with Global Warming

Perform strict checks on plan implementation twice a year, and ensure that revisions to the
plan can be made flexibly on an as-needed basis
(In 2009, perform a ion and review for the entire first i period)

——— Action

= —

=Definite achievement of Kyolo Protocol targets

=Further long-term, ong in t gases on a global scale

=> Build a low carbon soclety centenng on the development of innovative technologies | |

Measures in Industrial Sector

Promotion and strengthening of voluntary action plans in industry
66.9 million tons of CO,

O teady implementaionan fllow-up of volntaryacion lans

;' @ Draw up new plans for sectors without them

| @ Quantly qualiative targets

| @ Perform strct follow-up by the government

i @ Raise targets when original targetis exceeded

Introduction and Promotion of highly energy conserving
facil and equipment

-1 million tons of CO, Suppor\ for switch to high-performancs
| fumaces to conserves energy by 30% or more

O Diffusion of ing equipment in th ing sector
(3.4~4.3 millon tons of CO,)
O Diffusion of more fuel efficient construction machinery in the
sector (200,000 tons of CO,)

Ensuring thorough energy management, etc.
10.2~11.8 million tons of CO,

O Ensuring thorough energy management at factories and
offices, etc. (3.2~9.8 million tons of CO,)

O Promotion of emissions reduction measures amongst small
and medium-sized enterprise (1.82 million tons of CO,)"

: &5
O Measures by the aqnculmre, forestry and fisheries industry || 'd A
(220,000 tons of CO,) ; v
© Measures by Industry in the Commercial and Residential, |}
and Transportation Sectors H ﬂa\

" Switch from regulating according to “factory and office units” to
| total energy management for “company units”
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Measures in Commercial and Other Sector

Promotion and strengthening of voluntary ( by public institutions 160,000 tons of CO, )
action plans in industry 3.7 million tons of CO, ) (O Initatives by central governmental public institutions Development of national campaigns b
O Promotion and sirengthening of voiuntary action pians in O Initiatives by local governmental public institutions (9_7-1 1.2 million tons of CO, * J '.‘
{ industry and Other Sector) J O Promotion of intiatives by public institutions other than central and 2

local 'O Information provision and awareness raising

Measures in Residential Sectors

- — — - — - Informatonprvision by anery suppirs, .
(co, from facilities, etc. 66.6~69.8 million tons of CO, ) (1.5~3 million tons of C0,)"
O Increased energy-saving performance of buildings (28.7 million tons of CO,) - Six actions to be taken to mitigate global warming

O Promotion of Low carbon city through thermal environmental improvements such as urban greening
to prevent the heat island effect  (5,000~20,000 tons of CO;) i

O Diffusion of energy management systems (5.2~7.3 millon tons of C0,) ** ... prodicled missons eductonfor both O Environmental education, etc.

o Imp;ovemen( of energy efficiency of equipment that meets Top-runner Standards (26 million tons of | ..,  Commerciland Other and Residental
{mproys

- Bromalion of aplacement with snergy saving equipment
predicted emissions roduction for both (8.16 million tons of CO,)*

predicted emissions reduction

O Support for the development and diffusion of highly-efficient energy saving equipment Conversion
- Diffusion of highly efficient energy saving equipment (6.5-7.6 million tons of CO,)"*
- Diffusion of energy saving commercial cooling and refrigeration equipment (160,000 tons of CO,)

Ensuring thorough energy management, etc.
12 million~13.6 million tons of CO,
() Ensl)l[ing thorough energy management at factories and offices, etc. (8.2-9.8 million tons of
O Promotion of emissions reduction measures amongst small and medium-sized enterprise
(1.82 million tons of CO,)"

O Initiatives in water and sewage, and waste treatment (1.97 million tons of CO,) o

N
wEm Oy

47~50.2 million tons of CO,

O Increased energy-saving performance of houses (9.3 million tons of C0;)
- Increase the energy-saving performance of houses

- Model iniatives for reducing CO, involving a collaboration between home
builders, consumers,
O Diffusion of energy management systems ~(5.27.3 million tons of CO,)
© Improvement of energy effciency of equipment that meets Top-runner Standards
(26 million tons of CO2) *

© Supportforthedavelopment and ifulan ofhighlyoffclent energy saving
equipment (6.5~7.6 million tons of CO,) *

(002 reductions from houses, facilities, equipment, etc.

Development of national campalgns
10.7~12.2 million tons of CO, *

{o “Cool Biz' and 'Warm Biz' (1 million tons of CO,) D ofTEEDI

O Information provision by energy suppliers, etc. (1.5~3 million tons of CO,)""

*....predicted emissions reduction for both Commercial and Other, and Residential
O Promotion of replacement with energy saving equipment (.16 million tons of co,)"

Measures in Transportation Sectors Measures in Energy Conversion Sector

{ ile and road traffic 32~33.3 million tons of CO, }

[© Promotion of automobile measures (24.7~25.5 million tons of CO,) |

O Promotion of environmentally friendly
use of automobiles

- Promotion of environmentally friendly

use of automobiles (1.39 million tons

Promotion and strengthening of voluntary action plans in industry
16.3~17.3 million tons of CO,

' Promotion and strengthening of voluntary action plans in industry (petroleum, gas, and designated electrical
providers (PPS : Power Producer and Supplier) ) (2.3 million tons of CO,) A

© Improvement of the CO, emission basic unit in electrical industry
- Reduce the CO, emission basic unit by promotion of nuclear energy, etc. (14~15 million tons of CO,)

O Promotion of traffic flow measures (4.9 million tons of CO,)
- Divceg’. and flexible fare payment measures on highways (200,000 tons
. Conm’inﬂe automobile traffic demand (300,000 tons of CO,)
- Promote Intelligent Transport Systems (ITS) (3.7 million tons of CO,) d
- Reduce road construction (680,000 tons of CO,)
. Pnz:mo)(e measures against the bottleneck crossings, etc. (180,000 tons 0 Deveapmentof

- Improve road satety facliies (410,000 tons of CO,) l:i!.sp.m etc) |

- Limit the im speed of large
(rucks on mghways (470,000~970,000
ons of CO,)

[Energy type-specific measures ]

O steady promotion of nuclear power = Sy
O Introduction and expansion of natural gas =
Promotion of public tran: jion, etc. 6.1 million tons of 0 q " i [
(Promotion of public transportation, etc. 6.1 millon tons of €O ™\ pyormation and strengthening of © Promoten o ffent el sge
O Promote use of public ransportation (3.75 million tons of CO,) 4 voluntary action plans in industry g TS e eI S
© Promotono th devlopment and nrucion of energy (Transportation sector) ealization of a hydrogen society
efficlen tains, ships and plant 5 L
- Improve energy :onsummmn em:m\ny in railway 13.1 million tons of CO, -
(400,000 tons of CO,) —
- Improve energy consumption efficiency in aviation ; T [Promate measures for new energy sources  55~64.6 million tons of CO, )
(1.9 million tons of CO,) | M
1 ﬁ’""“"'e more efficient means of 'O Promotion of introduction of new energies, etc.
18.6 million tons of CO, - Pomote measuresfo new sergy sources (expand ue of biomass heat phoovolalc
S - power generation, etc.) (38-47.3 millon tons of CO,)
) Promtion of CO, reducti i by shippers and distibutors. - Promote the introduction of co-generation and fuel cells (14-14.3 million tons of CO,
Jiomotelrafic O resotin of SO on besesn modal s fru icking | Promigion afbomass utaton] ¢ o 3
a_ll?rnatl\:'es “5":’9 E i s Transport - Promote the use of biomass (construct biomass towns’) (1 million tons of CO,)"
n 0r|T_|B |.0|'| an - Modal shift to railway freight (800,000 tons of CO,) © |Initiatives in water and sewage, and waste treatment (1.97 million tons of CO,)""
communications such —3 - Diffusion of ship: )

as teleworking

Qoo,ooo tons of CO,

- Improve efficiency of rucking (13,89 million tons of CO,)

partially includes ‘new energy measures’

| ODiffusion of the Green Management Certification system o

Greenhouse Gas Sink Measures Application of the Kyoto Mechanisms

O Promote measures for greenhouse gas sinks by promoting forest and forestry

s N
measures » m OCredits counting towards the achievement of one’s own country’s commitment targets can be acquired for
<approx. 47.67 milion tons of CO,> reducing the emissions of other countries by carrying out reduction projects in those countries.
- Development of Sound Forests ‘SD ~ = §
- Appropriate management and conservation of protection forests, etc. > O ®Contribute to the definite and t-effecti i of Japan’s i while @ p
- Promotion of forest establishment with the participation of citizens, etc. global warming and ® to the i of ing nations.
- Make use of timber and wood biomass | o i o s
= O of the Kyoto in principle, as a tod t (1.6% of total
O Promotion of urban greening, etc. - <approx. 740,000 tons of CO,> m base year (1990) emissions). Revisions were made to the Law Concerning the Promotion of Measures to
Cope with Global Warming during the 2006 regular session of the Diet in order to put in place needed
Regeneration of neglected forests | T L for the by the g of credits. )
H—. I-Q.-- | Target of removals . . .
Forest where A '_.'-" g 3.8% of total GHG emissions Joint Implementation Clean Development Mechanisms Green Investment Scheme
I E f base year (13 million tons Ul (COM GIS
;‘*m’g"’”a'e '".'"é“”% °f Developed countries work together on || Developed countries and developing (Article 17 of the Kyoto Protocol dealing
as been carried ou of carbon) reduction projects, and the amount of || countries work together on reduction projects || with international emissions trading) A
reductions achieved count towards the and the amount of reductions achieved count || system emissions trading connected to
L achievement of the countries’ own towards the achi specific envi measures
(Forestry Agency photo) [Pos( thlnnmg forg st] targets. developing countries’ own targets.
[wind-fallen trees] Developed Developed Developed ; Developed
pe Developing
country A | Country B country A | count CountryB
It is projected that if current levels of [
forest management, the target amount of proje proj«
removals will be short by 1.1 million tons. a 1 Emissions | e
Reductions Reductions IW‘ quotas | | RECUEIONS
e Over the six years from 2007 to 2012, 200,000ha of (credts) (oredis) Lo (oredts) \ |_the target
( g ) additional forest management, thinning, etc., is needed

[Topsoil erosion in forests]

annually 17
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"""""""""" \ - -| and Kyoto mechanisms

Projected Greenhouse Gas Emissions for 2010
(milions of tons ofCO)) o Promote mitigation measures
(+17%) and policies to achieve

A(.8%~41.8% compared
with the base year

Application of forest sink

to achieve the 6%
reduction commitment

1,186
_ (=46.0% compared with the base year)
T T T—
Base Year 2005 2010
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Emission from energy sub-categories
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Time series estimations : Energy sector

= Method applied
o IPCC 1996 revised GL
= Data used in estimation
o Statistical report from Ministry of Energy

o GDP form Office of National Economics and
Social Development Board

GHG Emission from Energy sector

Three major sub-categories

Electricity Industry Transportation
Thermal power plant . Food and beverages « Road transport
glgrr?tbmed cycle power . Textiles - + Rail transport
Gas turbine power = Wood and furniture « Air transport
plant = Paper = Water transport
Diesel power plant " ﬁhen;/'lcfl i

Cogeneration power = Non-vetalic

plant = Basic Metal

Gas engine power = Fabricated metal

plant (2004) = Other (Unclassified)
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Time series emission from energy sub-categories
Activity data from Ministry of Energy

FETT——

Emission from energy sub-categories CAIT data

2000
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Emission from energy sub categories
National data

Clepe—amy

= Analysis of emission by sub-categories

‘ Thousand tons of CO2 from energy and transformation from 1994-2004

; :
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CAIT data
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Thousand tons of CO2 from Transport from 1994-2004

Projection of emission

Estimate GHG emission of energy
sector (past-present) : Using data
energy consumption from “Thailand Energy
Situation (DEDE)” since 1994-2004
Forecast GHG emission from energy
sector : using correlation GDP growth rate
and population to fuel consumption in
future

GHGs emission under base case (BAU)

350

300

Mt CO, eq
g

M
.Iullllllil l IE

2009

1994 1997 2000 2003 2006 2012 2015
Year

Oindustry

M Electricity W Transportation

GHGs emission under policy and
planning

Department of Alternative Energy
Development and Efficiency (DEDE)

Policy and plan of DEDE Study

DEDE Study

Energy reducing

(Ktoe) CO, equivalent)

GHG emission reducing (Mt

Renewable Energy at 2011 (RE)

P
.
e
o
XX

. Energy and transformation

1995 199 1995 2000 2002 2004 2006 2008 2010 2012 2014 016

Electricity 1,169 2.7
Industry 1,650 53
Transportation 2,484 75
Total 5,303 15.5

222 (Mt CO2 equivalent)
235.5 (Mt CO2 equivalent)

GHG emission under scenario DEDE in 2011
GHG emission under BAU in 2011

‘GHG emissions all sectors in the BAU and DEDE-palicy study
(Transportation)

T x

Industry

=

Enision (M1CO.
\
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=i N x
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RE = Renewable Energy
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GHGs emission under policy and plan
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Energy Policy and Planning Office (EPPO)

Policy and plan of EPPO Study

EPPO Study
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Comparison to LEAP model

21 percent reduction in year 2015

wm ST ST TR PR ™ i T
Fow
Contribution of energy saving and renewable energy
Substitution in CO2 mitigation

Bundit Limmeechokecha 2007 i Energy policy project

Conclusion

Time series estimation help analysis
historical activities of the country and to see
trend in the future

Use only one national data source (most
reliable) to avoid confusing and controversy

Historical tracking of data is important
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Indonesia’s Experiences in Developing of

Time Series Estimates and Projections
(Inluding Evaluation of Impacts of Policies and Measures)

RSN % HTF

The 6t Workshop on GHG Inventories in Asia (WGIA6)

Tsukuba - Japan
16 — 18 July 2008

OUTLINE

1. Practical aspects of uncertainty assessment and key category
analysis in GHG inventory

2. Indonesia experiences with time series estimates & projections

3. Possible improvements to the data collection in Agriculture,
LULUCF and Waste sectors

4. Possible ways of enhancing cooperation among Japan, the US,
European countries and Asian countries to promote inventory-
related work in Asian countries taking the Bali Action Plan and
other recent international agreements into account

The 6t Workshop on GHG Inventories in Asia (WGIA6) 1

Practical Aspects of Uncertainty Assessment and Key
Category Analysis in GHG Inventory

1. Existing data concerning GHG sources & sinks of Indonesia are
those given in GHG Inventory of INC - in the INC the term ‘Key’
category of GHG sources & sinks have not been yet analysed.

2. The most up-dated data regarding key source & sink categories
analysis for GHGs of Indonesia is currently under preparation by a
national working group administered by Ministry of Environment &
other relevant institutions that will produce the Second National
Communication (SNC).

3. In preparing ‘Key’ sources & sinks, IPCC 1996 guidelines relevant
to the methodology & computational procedures for determining
Key category of sources & sinks is used. In addition, IPCC Good
Practice Guidance (IPCC, 2000) and the IPCC Good Practice
Guidance for LULUCF (IPCC, 2003) are used in identifyng of key
categories of emissions and removal.

The 6t Workshop on GHG Inventories in Asia (WGIA6) 2

4. Furthermore, the SNC will assess possible impacts of the changes of
government structure from centralized to decentralized (regional
autonomy) to the SNC reporting coverage.

5. Indonesia is grouping the source & sink categories into 6 sectors:
energy, industrial process, agriculture, LUCF, waste, coastal.

— energy sector: the national inventory only covers emission from
fuel combustion, in which the fugitive emissions are not included
in SNC

— At the moment, the inclussion of solvent and other products in the
national inventory are difficult to be achieved (but not for the
years when the relevant activity data are available)

— SNC will include the emisions from antrophogenic activity in
coastal area and the coastal potential as emisions sink.

— SNC will cover emissions from various wastes (waste sector in
INC only cover domestic solid waste). The SNC are carying out
sensitivity & uncertainty analyses for some waste categories.

The 6t Workshop on GHG Inventories in Asia (WGIA6) 3

Key Source & Sink categories

SECTORS DESCRIPTION OF ACTIVITIES INCLUDED
Total emission of all greenhouse gases from stationary and mobile
1 |Energy energy activities (fuel combustion as well as fugitive fuel
emissions).

Emissions within this sector comprise by-product or fugitive
emissions of greenhouse gases from industrial processes.

2 |Industrial Process |Emissions from fuel combustion in industry will be reported under
Energy. Emissions should, wherever possible, be reported
according to the ISIC Group or Class within which they occur.

Solvent & Other

8 Product Use Not covered
Describes all anthropogenic emissions from this sector, except for

4 | Agriculture fuel combustion & sewage emissions, which are covered in energy
and waste modules.

5 |LUCF Emissions & removals from forest & landuse change

6 |Waste Emissions from waste management

7 | Coastal/Ocean GHG emissions & removals from ocean activities.

The 6t Workshop on GHG Inventories in Asia (WGIA6) 4

6. Completeness of SNC inventory will be improved by including sources
that were not included in INC. The SNC will include more sources of
emissions, sinks, and GHG components as mandated in 17/CP8 Kyoto
Protocol. The new data of estimated HFCs, PFCs and SFgemissions
are included in SNC while in INC only cover CO,, CH,, and N,O. If
necessary, NOx and CO components will be included as written in the
IPCC guideline (revised 1996) and Indonesia’s document on the INC.

7. The IPCC (1996) Inventory Guidelines will be adopted in developing
the GHG inventory for the SNC. However, if the emission factors are
not available, the National GHG Inventory Team will assess the use of
the 2006 or 1996 IPCC guidelines. The assessment aims to see
potential problems, barriers and approach to remove the barriers if the
2006 IPCC guideline will be adopted in future national communications

8. Differing interpretations of source & sink categories, or other definition,
unit, assumption, etc will be main causes of uncertainty > SNC are
preparing key categories analysis as well as uncertainty analysis for
some of key categories.

The 6t Workshop on GHG Inventories in Asia (WGIA6) 5
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Indonesia Experiences with
Time Series Estimates & Projections

= The estimation of GHG Inventory in SNC uses 2000 as base year with the
time series 5 years (INC base line 1994 and time series 5 years). The
projection of the GHG source & sink potentials of the SNC is up to 2025
(INC is also 2025) > KEN (National Energy Policy of Indonesia), i.e.
estimation data in energy sector is up to 2025.

In estimating GHGs from sectors in the SNC, Indonesia uses as much as
possible local emission factors that are already available, particularly from
agriculture and forestry sector. However, not all sectors covered in the
GHG inventory have local emission factors.

The emission factors used in INC are default value as provided in the
IPCC guideline (revised 1996) while in the SNC, some of those factors are
revised according to recent Indonesia’s circumstances, particularly those
that are not available in the INC document i.e. agriculture & forest sectors.

Methods Applied for Time Series Estimation & Projection

= Energy sector: Model for projection will depend on that are already used in
energy sector (PUSDATIN and BPPT). ALGAS project (1997) used
Dynamic Model. Components of dynamic model that are not included in
Markal :

- Delay of impacts when a certain policy is implemented.

- Markal uses econometry base since dynamic model uses dynamic base in
which feed back is important;

- Markal (new version) uses specific program (BPPT) since Dynamic uses
common program, i.e. Powersym, Vensym, Stella, etc

* Industry & Waste Sectors: Econometry model seems promissing for GHG
estimation and projection in the SNC inventory, however, for future
inventory dynamic model can be considered.

= AFOLU:

Agriculture

- Estimating: Satelite images and local emission factor.

- Proyection: BAU scenario target is based on the projection demand and
other scenarios will include mitigation optins.

The 6t Workshop on GHG Inventories in Asia (WGIA6) 6 T.he 6t Workshop on GHG Inventories in Asia (WGIA6) 7
Forestry GHG Inventory and Emission Factors

—For estimating forest covers: using Satelite images (‘Citra Landsat)’.
—-Two sources of data / information might be applied:

a. Main source: Ministry of Forestry;

b. Second sources: MoE ( ‘Towards Greener Indonesia’ Program), as

well as other institutions (National Aeronautics and Space Agency)

—Projection: BAU scenario target is based on the projection demand and
other scenarios will include mitigation options.
—-Assessments of GHGs mitigation options in forestry sector show that cost
effectiveness and mitigation potential of the same option vary among
studies (primarily due to the change in input data) [INC] - Identify
mitigation activities in forestry and estimates their cost-effectiveness &
carbon mitigation potential using the most recent available data and
analyzed the impact of mitigation options on national carbon stock. [SNC]

The 6t Workshop on GHG Inventories in Asia (WGIA6) 8

= In the SNC, total emissions from energy sector are estimated with
topdown (reference) approach and compared with those obtained from
bottom-up (sectoral) approach. Other sectorS - topdown

= The various emissions from the energy system are organised in two
main categories: namely fuel combustion emissions and fugitive
emissions generated from energy production systems (coal mining, oil
and gas production facilities, refinery, fuel transportation, etc).

= The methododology for estimating the gases from energy sector will
apply Tier 3, except for fuel combustion (bottom-up): are divided in Tiers
encompassing different levels of activity and technology detail. While,
other sectors (including AFOLU): Tier 1.

= Local emission factors are going to be used, particularly for energy,
forest, Agriculture (rice field), and waste sectors. Other sectors use
default factors (as listed in IPCC guideline 1996) that are internally
consistent and it is essential to preserve this consistency when
replacing the default by local values so that total emissions of carbon
(for example) do not exceed the carbon available in the fuel.

Gaps & Priorities of GHG Inventory:

a. INC GHG Inventory covers CO, & CH, in energy, industrial process,
agriculture, waste, LUCF sectors (IPCC Guidelines 1996 with the base
year 1994)

b. Experience from INC - :

* main problems: gaps & uncertainty of some data, and non-availability of
related local emission factors)

+ identified needs: strengthen institutional capacity to collect & collate data
and establish local emission factors

+ recommendation: the need to reduce uncertainties, verification &
interpretation of collected data, and develop user-friendly database system
for future updating.

c. GHG inventory for SNC:

= Main focus on CO2, CH4, N20, and other gases (PFC, SF6, HFC) where
possible (depending on data availability) with base year 2000

= Uses IPCC Revised Guidelines (1996), IPCC Good Practice Guidance and
Uncertainty Management for National GHG Inventories (2000), Good
Practice Guidance for LULUCF (2003)

= Sectors: energy, industrial processes, agriculture, waste, land-use &
forestry, and coastal

= Consider the New governmental structure

The 6% Workshop on GHG Inventories in Asia (WGIA6) 10

e. Key Sources of GHG emissions/removals:

= Energy — combustion in energy industries, manufacturing industries,
transportation, residential & commercial, & agriculture; fugitive
emissions from coal mining & handling, and oil & gas operations;
burning of biomass fuels

= Industrials processes — cement production; lime production (mineral
products); ammonia/fertiliser & petrochemicals (chemical industries);
iron & steel, and aluminium productions (metal products)

= Agriculture — enteric fermentation in domestic livestock; manure
management; flooded rice cultivation; field burning of agriculture

= Land-use change & forestry — changes in forest & other woody biomass
stock; forest & grassland conversion; abandonment of managed lands;
emissions & removals from soil; on-site burning of forest

= Waste — landfills; domestic & commercial wastewater treatment;
industrial wastewater treatment

= Coastal: Antropogenic activitlies in the coastal area

The 6% Workshop on GHG Inventories in Asia (WGIAS) 1
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Proposed Improvements of the National GHG Inventory

ITEM INC Needs of improvement
Type of GHG | CO,, CHa, N2O Inclusion of other GHGs under IPCC 1996
emissions guideline
Emissions Energy sector Improve all sources as fuel combustion as
sources well as fugitives

Industrial Processes More detail for emission sources in

(mineral,_chemical, metal) industrial (by type of industry)
Agriculture (domestic livestock, rice | Completing all emissions from all sub-
cultivation, prescribed burning of | sectors of Agriculture since in INC not all

savanna, field  burning  of | emissions of these sources were covered.
agricultural  residues, agriculture | In addition, the SNC will use more local
soils) emission factors.

Improve sources of LUCF (changes in
Land Use Change and Forestry | forest & other woody biomass stocks, CO2
(LUCF) from forest & grassland conversion, on site
burning of forest, e.g. emissions of non-
CO2 trace gases, abandonment managed
lands, CO2 emissions or uptake by soil
from land-use change & management)

In the SNC, agriculture & LUCF will be
merged as AFOLU

Waste (landfill) and other wastes Inclusion of emissions from various waste:
ic and commercial/Industry WWT)

Inventory Referring to IPCC (revised 1996) | Full mplementation of the 1996 IPCC

Methodolog Methodology Methodology

Methodology to | Energy sector (fuel combustion) Energy Sector:

calculate GHG | - IPCC reference approach - IPCC reference approach

emissions - IPCC Tier 1 methodology or - Detailed Methods (IPCC Tiers 2/3):
sectoral approach Emission estimations are based on

det

stationary and mobile sources

Emission Default value of the 1996 IPCC Local emission factors (if available)
factors otherwise use IPCC 1996 default value

Possible improvements to the data collection in
Agriculture, LULUCF and Waste sectors

* Waste Sector: the inclussion of domestic & commercial
wastewater treatment; industrial wastewater treatment;

— improving local emission factors and taking into consideration the
implementation of mitigation projects in a number of large industrial
companies.

— Establishment of regional dumpsites will increase the
potential of waste to energy projects, especially in urban
cities

« LUCF: improving activity data through the use of
GlIS/satellite assessment, emission and removal factors
through the use of NF| and researches and adding new
sources (emission from wetlands, particularly from
peatlands)

+ Agriculture: improving emission factors for rice and cattle
and taking into consideration the implementation of

The 6t Workshop on GHG Inventories in Asia (WGIA6)

Potentially Identified activities
for cooperation

« Strengthen institutional capacity to collect & collate data, and establish local
emission factors
« Enhancing capability of Indonesia to reduce uncertainty of emission
inventory data through:
— Developing local emission factor that may have implication to availability
of sampling and measurment laboratory
— Upadating land use change and forest cover map
— carry out research on the assessment of local emission factors for
forestry (peat), agriculture, waste sectors
— GHG emissions and removal potential of Anthopogenic activities in
coastal areas
« Establishing National CC data center (including inventory data/information)
that have to support with national capacity in dealing with the CC
« Developing Indonesia climate model concerning emission projection and
analysis of the impact of policy and measures to the emission projection

Thank
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Session IV:
Breakout Group Discussion

Guidance

17 July 2008, Tsukuba, Japan
6th Workshop on GHG Inventories in Asia

Kiyoto Tanabe
Greenhouse Gas Inventory Office of Japan (G1O)
National Institute for Environmental Studies (NIES)

Four Groups
I

* Group 1: LULUCF
* Group 2: Waste ;
seek possible

* Group 3: Agriculture solutions

— Energy and IP sectors are not covered this time, but will
probably be discussed next time

e,

To discuss sector-
specific issues and

* Group 4: GHG Inventory To discuss generic
— Issues raised in sessions issues and strategies for
I, 11 & Il may be further mainstreaming inventory
discussed work.

fyreembonre gar Tverory Oiffice of Japan

Group 1: LULUCF Sector
——
» Suggested topics

— Data/techniques that may be helpful to Asian countries
* Remote sensing
* GIS-based model

— Issues and possible solutions in SNC preparation

— REDD may be relevant, but not go into discussion on
political issues such as baseline setting, crediting schemes!!

* Presentations: India, Japan, Philippines
» Chair & Rapporteur
— Chair: Sumana Bhattacharya
— Rapporteur: Punsalmaa Batiimaa
Greembionre gar Trvemtory Ohffice of Japan

e,

Group 2: Waste Sector
I

e,

» Suggested topics
— Strategies to improve reliability of waste data: Proposal
arisen from SWGA discussion

— Use of surrogate data in emission estimation
— Analyze of carbon flow in waste stream

* Presentations: China, Japan
» Chair & Rapporteur

— Chair: Tomonori Ishigaki
— Rapporteur: Sirintornthep Towprayoon

reembiowse gar fmventory Oiffice of Japan

Group 3: Agriculture Sector =w
e =i

» Suggested topics
— Strategies to improve reliability of agricultural data
— Current status and challenges in agriculture sector
inventory
— Possible sources of new EF data applicable to Asian
countries
» Presentations: Japan, Malaysia, SEA
project, Thailand, Vietham
» Chair & Rapporteur
— Chair: Kazuyuki Yagi
— Rapporteur: Shuhaimen Ismail

Greembionre gar Trvemtory Ohffice of Japan

Group 4: GHG Inventory S
e =i
» Suggested topics

— Awareness raising about GHG Inventory and GHG mitigation

— Application of inventory data to policy-making:
What kind of co-benefits can be pursued from inventory work and
results?

— Development of information exchange materials on GHG inventory:
How to make better use of WGIA network?

— Further consideration of issues raised in Sessions |, Il & IlI:
What activities should WGIA undertake?
» Presentations: Korea, Philippines, etc

* Chair & Rapporteur
— Chair: Thy Sum
— Rapporteur: Simon Eggleston
Greenfiouse gas Tnventory Office of fapan




Session IV

On Day 3, each group is expected to report:
— Issues identified and possible solutions

— Recommendation on activities to be carried
out within the WGIA framework
* What to be done by WGIA7?
» What to be done in the longer term?

Now, let's move to each discussion room.
Good luck!!

Greenfiouse gas Tnventory Office of fapan

Location of discussion rooms&', Schedule &,
| ’g ——
.___m...:?"- - SN "orerp ¥ Frcr Sue Day 2 (Thursday, 17 July)
s Mawting Baam I {1 Floar]
e Catvera |  Bhssredanat i 12:50-13:05 Guidance
e I :} w 13:05-14:45 Presentations & discussion
e LS T 14:45-15:05 Tea Break — Do not miss it!!
2 TN 15:05-16:45 Discussion & preparation of
i ot summary report
T e ey by
——— 17:00-18:00 Hands-on training on KCA
Sesting Roem (7 Foor Day 3 (Friday, 18 July)
ook i: - = 9:30-10:30 Report of each group
Greembouse gas fuventory Ofce of Japan Greembouse gas fuventory Offce of Japan
)
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REMOTE SENSING BASED
MONITORING SYSTEM FOR LULUCF

National Institute for Environmental Studies

Yoshiki Yamagata
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Emission reduction and forest
conservation

@® Carbon stored in above and below ground biomass,
and soil. After harvest, decay of biomass occurs in a
few years time

@® CO2 emission from deforestation is around 20% of
global fossil fuel emission. Deforestation is
increasing due to global rapid economic growth

@® Consideration for the inclusion of reducing
deforestation (REDD) is currently discussed as a new
mitigation measures

@® Forest conservation is also critically important for

preserving Biodiversity (inter-linkage of UNFCCC,
CBD, RAMSAR) and as an adaptation measures




LULUCF Sector Working Group

LANDSAT TM, 1989/08/01

Forest-Wetland change
(due to climate change?)
in western Siberia

From Anna Peregon (NIES)

LANDSAT ETM, 2001/08/02

In 12-years:

Forested peatlands are gradually
transformed to open peatlands.

Upland forests are replaced by
forested swamps.

IPCC Good Practice Guidance for LULUCF:
reporting tier options for UNFCCC Annex

| country reporting

® Tier 3 - higher order methods including models

and inventory measurement systems tailored to

address national circumstances, repeated over

time, and driven by high-resolution activity data

and disaggregated at sub-national to fine grid

scales

® may be GIS-based combinations of age,
class/production data systems with
connections to soil modules, integrating several
types of monitoring

LULUCF monitoring issues

1. How to define Deforestation and Forest
degradation (Land use/ Land cover?)

2. Remote sensing can monitor Land Use/Land
Cover change?

3. Is the global Forest Carbon Monitoring
System for evaluating CO2
emission/absorption due to Land Use and
Land Cover changes is possible?

NEW RESEARCH PROIJECT :
FOREST CARBON MONITORING SYSTEM

Remote Sensing Land Cover DEM
* NOAA/AVHRR
« Landsat, SPOT

* TRMM etc.

=

cof ASTER
LAI, C@nopy, etc.
A Sbes  pisturbances

Forest changes

m‘ Terrestrial

Ecosystem
GHG concentration Model

(VISIT) Ete.
€O, « validation

\ -
« verification

« assimilation

Fires

cf. SCIAMACHY, OCO

Global Mapping (Land Cover)

GLOBAL MAPPING (TREE COVER)
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Model estimate: CO2 emission during 1990’s Needs for an Remote Sensing
data for monitoring

® Remote sensing can provide the objective
means to observe land use /land cover
changes

® Especially for the tropical forests monitoring,
cloud-penetrating radar imaging is a key tool

® Coordinated use of latest R/S sensors with
in-situ measurements and model will be
crucial for LULUCF monitoring
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Change Detection ALOS-JERS

® Can Japanese SAR sensors ALOS (2006~) and
JERS (1992~1998) historical data be used
jointly to establish decadal deforestation
rates?

® What types of changes are detected? What
types are not detected?

® Forest, Grassland, Agricultural land, and
Wetland

Large-Holder Pasture Expansion
as seen by ALOS/PALSAR

Large-Holder Soy-Field Expansion
as seen by ALOS/PALSAR

g ToRYo, Jan
2008
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Color Composite Image (R-G-B = JERS-ALOS-Difference) |

e, WHRC ,
Tokyo, Jan
2008

AUSTRALIA’ S NATIONAL CARBON
ACCOUNTING SYSTEM

]
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Reforestation Remote Sensing — Verification

e ot mes
_ :r el
Recent clearing
3 forest types;
conifer,
hardwood,
other ‘native’

—
£

NCAS - biomass

- Allows estimates of total biomass with
relatively few ground plot samples

* Spatial regression techniques enable the
estimation of the point value and probable
range of likely biomass on any specific pixel.

1

=
FR
T
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B
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T : 32,
, Moving from NATCOM-I to seee
Approach for Preparing GHG NATCOM-II 3t
Inventory from the LULUCF
Sector in Indi e Forests + Other Land uses
€ctor in Inaia e Generating remote sensed maps that are in line
oo with the IPCC categories
Sumana Bhattacharya | g @@ @ ¢ Integrating Remote sensing data on GIS based
NATCOM India* | 990 ® platform
- ) eo0o
Ministry of environmentand Forests | g o . .
col | e e Campaign mode measurement for forest soil C
e Tier lll for key categories — modeling approach
to estimate change in C stock
e Addressing QA/QC and Uncertainty Issues
*Office Location:
Winrock International India, S-212 Ind FI, IPanchsheel Park, New Delhi [ -
Basic Equation T
g : Challenges
_ e Introduction of IPCC GPG LULUCF/ 2006 IPCC
AC,_Ui' ACAB * ACBB * ACDW * AC|_| * ACSC methodology Guidelines (Grass L, Crop L,
Settlements., Wet L, Other L +Forest L)
AC,yis carbon stock change for a land-use category, e lIdentification of data needs and data sets according
AB=Above-ground biomass, to/either of the two methods , namely, stock
BB=below-ground hiomass, difference or gain-loss method
DW=deadwood, . .
Liitter and e Integration of remote sensing and land based
SC=soil carbon. surveys
e Allocation of area under each category of land use &
then tracking the changes in Land use over time
period
Faon_. | Faon_. |
Challenges : Stratification of Land Categories |:
e To chose sub-classification criteria for land 1. Forest land; FSI strata or Champion & Seth
categories other than forests or any other
- Climate zone? 2. Crop land; Annual crops & perennial crop,
Veaetation Tvoe? irrigated / dry land
geta yP N 3. Grassland; AEZ
. Ecolo.glcal zones 4. Wetland - lakes creted
- Species? 5. Settlements; cities, towns and villages
- National Land classification? 6. Other land; rocky, snow cover, desert,
water bodies, etc
Faon_. | Faon_. |
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Challenges : :
e Determination of parameters such as: e Forest land remaining Forest Land
- tSOil ,())C by region/Forest type/land use e Land Converted to Forest Land
ype:
- Above and below ground biomass stock
- Corresponding C stock Change
- Extent of fuel wood generated/wood
gathering
- Litter
e Tier of Methodology to be used
e Steps to be taken for QA/QC and
e Strateqies for reducing uncertainties M. i

Forest Land Remaining H

Forest Land Land Converted to Forest Land

« Stratify Forest land into various existing + Stratify lands into homogeneous sub categories
categories « Estimates changes in carbon stock
« Estimates changes in carbon stock + Carbon Pools
« Carbon Pools  above ground biomass
*« above ground biomass * below ground biomass
« below ground biomass * dead wood
« dead wood * litter
« litter * soil organic carbon
« soil organic carbon * Assess source specific uncertainties
» Assess source specific uncertainties
Roean ] Roean ]
o000 00
(XX X] [ XXX
: HH : : HE
Forest Cover Mapping s Nation Wide Vector Coverage of | ::
) )
Polygons (2.5’ x 2.5’)
Methodology Analysis and output
« biennial cycle « district wise area figures
« digital interpretation of satellite data « change matrix
« intensive ground truthing * Mangrove cover separately
« change maps « area figures for hill and tribal districts
« accuracy assessment * maps available on 1:50,000 scale
HFL. Lol
F e g i « Total number of polygons — 171,028
Er. 1 A + Attribute data has been linked to th
I ribute aata has been linke: (o) e
g ——— % polygons .
8 " @
T
Nomnds -l
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Information Display of a
Unique Grid ID s Selected Polygon
ForestStrata Forest Density
e 9 .!-
g Legend %:t.\

| e "‘k\'{'
2 spruce
M7 Fir-Spruce i -
¥ Blue-Pine(Kail) #r
1 Deodar o o = P
Wi 0% Chir-pine 5 -"’:"'"‘"l?f 1
o Mixed conifer -
w1 ra Hardwoods mixed with conifers or =, N o é{); A

=
Conifers mixed with Hardwoods 4

[ i3 Up-land Hardwoods i -
0 Teak |

i sal

1 Bamboo Forest | 3
14 Mangrove 4
Depterocarpus (Gurjan) Hollong
Khasi pine 3 o o 1
* Khair forest [ i) '

|I 15 Salai forest ¥ avr
- in re X
. i A - 4 LN
Western Ghat evergreen forest - - L ,-j
' Western Ghat semi-evergreen forest e bl
A Deciduous forest h‘-ﬂ.- — e ————— ",ﬁ'-,, h‘-ﬂ.-
/]
Forest Type/ Strata Forest Inventory
e Source ! ;‘;wce
e« Thematic maps on 1:50,000 s Firand Spruce o . .
scale prepared FS| using ¢ BluePine e Over 80% of forested area inventoried so far
aerial photographs & ChirPine e More than 130 inventory reports published
©  Stock maps of SFDs ; x;z?vggzlrf:irxsed with conifers . . . 0
e Information contained in the " Upland Hardwood ° ‘Syster_nayc random sampling with 0.01 %
inventory field forms W sal intensity is carried out
« Information of the adjoining 12 Bamboo forests L . . s ) .
areas falling in the same " g;v;grrg::rpus_ ° Ar.ea divided into grids of 2.5’ x 2.5" and in each
agro-ecological zone 15 Hollong Makai grid two random plots of 0.1 ha are marked
7. Khai . .
. o Sali e Inventory data collected in prescribed forms and
. Output- 25 major forest 19, Alpine Pastures H
types/strata: o Miscollaneous processed to generate inventory reports
21 ilgoja Pine
22 Wes?e:n Ghat evergreen
23, Western Ghat semi-evergreen
24, Deciduous
2 Junipers Wta, Wta,
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INFORMATION IN INVENTORY
REPORTS

e Area estimates

e Topographic description

e Classification of forests into industrial, social and
environmental forests.

e Composition by species

e Status of forests - healthy or degraded

e Ownership pattern

e Record of tree species, diameter and height

e Estimation of volume in different types of forests

e Estimation of growth, regeneration, mortality, volume
equations etc. for important species

e Wood consumption study of the inventory area

e Soil Sample Data
Litter Sample data

Assessment of Forest
Biomass and Carbon

Forest type mapping project currently under progress at FSI is expected to map
forest types of India according to Champion & Seth Classification. It may finally
result in a map showing 200 forest types of the country on 1: 50,000 scale

*Nation-wide forest cover mapping done by FSI biennially on 1: 50,000 scale gives
three classes of canopy density

*An overlay analysis of the above two spatial layers in GIS would give 600 strata
(of homogeneous floral composition and canopy density)

« Branch expansion factors and factors for under ground biomass to be developed
to estimate total biomass in each stratum

*Using inventory data, volume factor (growing stock per ha of forest) for each of
the above 100 strata may be determined.

*The approach can be used to assess carbon changes in forests at the sub
national or district level

*Rapid assessment using grid approach

Mo

Change Map

Integrating Growing Stock,
Biomass And Carbon

25%2.5° 25%2.5°

Forest Cover Maps based
on Satellite data
Density

_ Divided int Selection
Grids of of roy ‘Aerial Photograph, Stock
Y S Forested z‘/:":;_(h maps, Inventory forms

Grids Volume

Location specific
Inventory data

= Forest
3 Non forest

Calculation of
volume in the
Grid

State/UT
wise

Stratum
wise

Growing Stock

the Map sheets

r
Entire country

1994

Forest Cover 633,359
(km?)

Growing Stock 4,340.03
(million m? )
Biomass 2,395.37 r bl "i‘
Biomass (million tons) i&
Carbon 1,083.81 ]L “f
(million tons) e

Estimating Soil C from Forests

- Measurement
- Modeling

Admin. boundary

Forest types of India
(cas) Fs))
Regi{stration Reg{stration

Forest cover
(Fs)
Regilstration
DBT/DOS Reports 4
Local knowledge R
Other data sources

Identification of possible
subgroup types
Correction

NATCOM-I

Other data
sources

Spatial layers

. estimation

DBT/DOS

<
@
4
z

Fsl
Global
Others

E,,,.,,lm,s.m

Area of forest types/|
major species >

Soil C density
& stock

Soil C density
& stock

NATCOMIi
Reporting
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ICFRE participating Institutes and their area of jurisdiction

Nodal ICFRE Institutes and number of sample locations

B R L PRI Region Name of the Area coverage No. of Number of samples
Institute subgroup (@ 3 per type +
types from non-forest
area)
R1 FRI, DEHRADUN UA, UP, PUNHA, ND, 31 33+10=43
Chandigarh
R2 TFRI, JABALPUR MP, MS, OR,CH 17 51+10=61
= R3 AFRI, JODHPUR RA,GU, D&N Haveli, D&Diu 18 54+10=64
R4 RFRI, JORHAT North East 29 87+12=97
RS IWST, BANGALORE KA, AP, GOA 15 45+08=53
R6 IFGTB, COIMBATORE TN, KE, A&N Is. Pondy, 32 96+10=106
R7 HFRI, SHIMLA HP, J8K, 16 48+08=58
RS IFP, RANCHI BH, JH, WB, Sikkim 13 39+10=49
Total No. of samples 7 513+78=591

Modeling Soil C

e GPG approach permits using process based
models for inventory estimation using Tier IlI
approach

e However, soil carbon stock change data is
not easily available
e Many among the annex | countries are using

modeling for assessing Soil carbon stock
changes

Modeling Soil Carbon Changes

FAO has conducted a study (Hernandez et al. 2004) and
they find they recommend the use of the following four
studies for modeling soil carbon stock changes:

RothC
CO2 fix
Century
DNDC etc.

We propose to use Century / and RothC for the purpose of
present inventory estimation.

Century

e CENTURY model simulates the long-term dynamics
of C, nitrogen (N), phosphorus (P), and sulphur (S)
for different plant-soil systems.

e Model can simulate the dynamics of grassland
systems, agricultural crop systems, forest systems,
and savannah systems.

e The grassland/crop and forest systems, have
different plant production submodels that are linked
to a common SOM submodel

e |tis assumed that the following factors affect organic
matter decomposition - Soil moisture, Soil

temperature, Clay content PH, N Content Mocssi .|
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Model Structure

Modeling with ROTHC

Fiasrn B Bhimatmin of 1he By amuind Garpan Badid

e
Gruems - 0
% [arm T "-E - 0,
| N T
- o

[T

P mesm—e 08
ol G gy Wi

Roth C: Data Needs

Data required:

1)  Weather data

- Monthly temperature (degree C)
- Monthly rainfall (mm)

- Monthly Evaporation (mm)

2) Land Management data

- Plant residues (tC/ha) — Monthly

- Farm yard manure (tC/ha) — Monthly
- Soil cover (covered/fallow)

Validatation of Roth C : A case study of
Manchikere range

Lbeatie oF Rudy W0es in
Manchilare rangs

)
- &
M
~at ]
. o "
=t &
'
L
Ij
. g [ )
B 1
" \ ¢ e

Field work Modeled & Field based actual SOC density b
B0 I Ha)
s ling Desi Acinial Wodeial
ampling Design Bge il L vakss

Plot dimensions s T iTa
Pools (Meters) No. of Plots | Parameters sampled 5 = —
AGB = ey
(Trees) | 50 * 20 45 | GBH & H i _'_l
Litter |5*5 135 | Woody litter (wt) 19 s
250 gm each (0-15 & E 13 kL
Soil 50 * 20 90 | 15-30 Cms) = o =
a1 7

a1

44

40 128 64
75 11 7.8 ]
7 1072 1E5
[ 1 20 [
Wta, Wta,

— 104 —




CGER-1087-2009, CGER/NIES

— des
Actual Vs. Modeled SOC i~ MoEF ESE.
PuC de

Soil Organic Carbon (tCiha

2 ACTUAL

0 MODELLED

R squarc = 0.47 Age of the Plantation
N=15

Other Land Uses s
e RS Maps are being generated for crop land,
waste land, settlements, wet lands and other
jand THA! (.YOU
Rt Rt
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Improving Secondary Forest
Above-ground Biomass Estimates
using GIS-based Model

Damasa B. Magcale-Macandog

Associate Professor

Ecoinformatics Lab., Institute of Biological Sciences, College of Arts and Sciences
University of the Philippines Los Banos, College, Laguna, Philippines

r

INTRODUCTION

Q Secondary forests in the Philippines are
scattered across the country, with an
estimated forest cover of 2.7 M ha

e
g

Q These forest areas comprise the largest 5
remaining natural forest type in the
country

> Under severe pressure from human
activities

> Main source of wood and other forest-
based resources

INTRODUCTION

0 Data reporting aboveground biomass
density of secondary forests has been
poor and insufficient to extrapolate
biomass estimates to areas where data
are lacking.

0O GIS technology can provide a means to _
estimate biomass density for regions
with little data because consistent
patterns of biomass density frequently
result from similar biophysical
characteristics in the study area.

-

METHODOLOGY

OBJECTIVE

Develop a GIS-based model that can be
used to predict estimates of aboveground
biomass of secondary forests at different
locations and environmental conditions in the
Philippines.

Study area

0 Main types of forest vegetation are dipterocarp,
mangrove, pine and mossy forests

¢, 3
/- " Philippines
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Flow diagram of GIS-modeling approach

SOIL TYPE
MAP.
CALIBRATION

Multiple Linear
Regression

Biophysical
Databases

AGRROCLIMATIC
ZONE MAP.

Weight Intersection in GIS

Determination

PREDICTED
FOREST

BIOMASS
MAP

Major elevation ranges

Clay (70.7%)

Clay loam and silty clay loam (17.3%)
Loam and silty loam (9.3%)

Sandy loam to sandy clay (2.7%)

s Ty
i namdy

o e

Erxulnhiufu-

Soil type
Sandy loam/ sandy clay 1
Loam/ silt loam 2
Clay loam/ silty clay loam 3
Clay 4 -1
Fernandez and Clar de Jesus, 1980 eV

Majority of forests are in the 700-
1100 m asl and few are found in
300-600 m asl and greater than
1500 m asl elevation classes.

Elevation (feet)

Elevation (meters)

Elewalion [m asl)
| 0-304

0% - 533
534 - TEZ
FEY =052

0-151 0-499
152-456 500-1499
457-1066 1500-3499
1067-1523 3500-4999
1524-1980 5000-6499
1981-2437 6500-8000

2438+ 8000+

National Mapping and Resource
Information Authority (1995)

y-seven percent of the
remaining secondary forest
areas are found in the 60-65%
slope class.

0 The remaining 43% is unevenly
distributed the 0 to 25% and 45
to 50% slope classes.

Classification

Slope range (%)

0-3 Level to nearly level
3-15 Gently sloping to undulating ]
15-30 Rolling to steeply rolling
30-65+ Steeply hilly i ik
Bureau of Soil and Water Management (1%75) ’e_-'w

Thirty-seven percent of
the secondary forests
have 2000-2500 mm/yr
precipitation, and the
remaining proportion are
unevenly distributed to
greater than 1000 and
4000 mm/yr precipitation
values.

Annus] Rendal {mafyr)
| @-TT

 ErrRRTE
. 154 -

06T - 3658
— BT

Data source: Climatological normals from the Philippine
Atmospheric, Geophysical and Astronomical Services
Administration (1961-1995)
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Major agroclimate distribution

Majority of forest areas
Rgrechimatiz Tens

are under i

B
Climate type B1(less b
than 2 dry months, 7-9 =1
wet months) EE
Climate type C2 (2-4 dry = o
months, 5-6 wet months) Eu

(L]

Climate type C3 (5-6 wet
and dry months)

Data Source: Philippine Atmospheric, Geophysical and
Astronomical Services Administration (1990)

Potential biomass

Potential biomass (t/ha) =
Physical factor 1* Weight 1 + Physical factor n...* Weight n...

Physical factor Weight

Annual rainfall -0.1033
Climate 17.1668
Elevation -0.1621
Slope 3.66446
Soil type 108.244

Data sources: Lasco et al, (2001); Guillermo (1998); Racelis (2000)

Potential aboveground biomass

Potential aboveground biomass
(t/ha) of secondary forests per

province in the Philippines
Aboveground biomass (t/ha)

== -
a1 -

600.00
——— AGB (tha) Mean (355 tha)

50000

Mmma \

o \/W T

10000

Aboveground biomass.

Provinces

Potential aboveground biomass (t/ha) of remaining
secondary forests in the Philippines (1996)

Aboveground biomass (t/ha)
of secondary forests
bon-forested Ares

1996 Land Use Map provided by the National
Mapping and Resource Information Authority
(NAMRIA)

Aboveground biomass computation

Computation of the aboveground biomass of secondary forests:

1. Biomass density (t/ha) x forest area per province
= Total biomass/province

2. Total aboveground biomass in secondary forests
= X Total biomass/province

Author Biomass density (t/ha)

Lasco (1998) 258
Francisco (1998) 335
UNDP-ESMAP(1992) 300

GIS-based model Province-specific values

(100-500 t/ha)

Comparison of the total aboveground biomass in secondary
forest (million tons) in the Philippines using biomass density
values reported by different authors using IPCC default values
and using the GIS-based model.

6.00 4

5.00 4
4.00
3.0

1 [ Ll

2.00
GIS-based model Lasco (1998) Francisco (1998) UNDP-ESMAP (1992

S

Total Biomass (Million tons)

=)
S
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CONCLUSIONS

Use of GIS approach can:
Qa Reduce the uncertainty in estimates of aboveground
biomass;
Q Improve the quality of biomass estimates;

Q Predict more accurate biomass estimates at different
locations and environmental conditions; and

a Improve the computations for C stocks and preparation
of national GHG inventory report

CGER-1087-2009, CGER/NIES

RECOMMENDATION

Improvements to this approach can be achieved:

Q Further research on other factors that influence biomass
production in forests and that should be included in future
estimates;

0 Enhancing the resolution of input maps;

Q Incorporation of more recent GIS techniques as the
technology; and

0 Advances to reduce variability of biomass estimates at
the local level.

ANk YO

http://iwww.uplb.edu.ph
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Property and Reliability of
Waste Data

Tomonori ISHIGAKI
Ryukoku University, Japan
Masato Yamada
NIES, Japan

Topics in Waste Group

« Strategy to improve reliability of waste data
(arisen from SWGA)

» Using surrogate data in emission estimation
* Analysis of carbon flow

Second Session
“Reporting on Country-Specific MSW
Flow and GHG Emissions”

a. Mass and carbon flow in waste
streams in city, region or country
b. GHG emissions from each SWDS
estimated by IPCC spread sheet

Fourth Session
“Short Reporting on Recent Waste
Management Technology and
Practice in Asian Countries”

Fifth Session Discussion on
“What is Appropriate Waste
Management in Asia?”

Fifth Session

* Subject 1: Characteristics of MSW Stream
in Asia and How to obtain reliable data
from this.
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Fifth Session

» Subject 2: Advantage and Disadvantage
of Technologies/Practice in Waste
Management in Asia (from viewpoint of
GHG Reduction and Environmental
Protection)

Fifth Session

» Subject 3: What is Appropriate Waste
Management in Asia? : Balance of
Environment, Economy and Society

From SWGA: Discussion topics in session 2

1. Difficulty to apply IPCC waste model in
Asian countries
—Lack of waste historical data

—Low accuracy for national calculation:
separation in each landfill should be better

—Need more researches for parameter
evaluation

—Add LFGTE calculation in the model
—Establish standard for waste data collection

2.1f FOD model is not suitable for methane
emission calculation, how do we do next?

3.k value

GHGs emission and Waste Management

Not only Emission Reduction
Development of Public Health,
Living Environment, Infrastructure

Separation, Recycling
>Reduction of organics
>saving resources

Collection | Landfill Maintenance
Intermediate treatment || Aerobic Management -
Separation >Stabilization, Saving Gas collection
(dry only) volume >Delay of stabilization|

Incineration >energy generation

(sanitation/organic reduction)

(air pollution)
Biological treatmem

Data on Solid Waste Management

+ Waste Generation

¢ Waste Stream

 Waste Composition

¢ Physicochemical Property
e Cost/ Revenue
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Data on Solid Waste Management

o Waste Generation

Waste Generation (Rate)
- source and property of data?-

Method for Estimation

— Weighing every truck on a scale

— Sampling the representative activity

— Estimation from Number of truck, Revenue...
— Base Unit/Population, Economic Drivers or Trends...
¢ Unit of Mass

— Weight or Volume

— Precise Density

Basis of Measurement

— Wet (fresh)

— Dry (after pretreatment)

Time of Estimation

— Annual, Some years interval

— Some case studies...

Survey on Waste Generation and
Stream in Japan
¢ Municipal
— Actual data collection from all municipality
— Cumulative estimation r

¢ Industrial
— Interviewing/ Basic unit
— Computational Estimation

Data collection on Municipality

¢ Questionnaire

Population

Workers

Direct management/commisioned /licensed
Collection/Transportation Vehicle
Separation Category of Plastic ~— #==

Charge/fee === == |- [ L] EEEEET
Amount of collection TS e jH e _h.lr-.r- -
Treatment/Recycle of each categ { "= - fermkeiey P Toh

! !

=l l—}m,phi-,-,-
=
- o I

il
1

Past Waste Generation (from LF)

e Extrapolation from ,n
— Trend of existent data on waste generation .

— Base unit for each class (authentic statistics)
* Residential: income, household composition...
* Business: sector, annual sales, employee number
— Temporal variation of each class composition

— Estimation from available/reliable statistics

¢ Population o
 GDP,GNP "
¢ other economic indicator ©

¢ Consideration

— Data Location B

— Method of Estimation °

— Accuracy, Reliability

— Continuity (disconnection)

How to make reliable base unit

o Classification of activities
— Link to available/ Reliable statistics

o Appropriate information collection
— Total inspection
— Selection of interviewing party
¢ Municipality, Industry, Company, Scale
— Questionnaire

e Population, Household, workers for primary/tertiary
industries

¢ Expenditure, Shipment value
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Data on Solid Waste Management

o Waste Stream

Waste Stream

Waste Generation

e rate of collection

® resource recovery

— Source/post collection
— Informal recovery

land disposal (open burning)
treatment
— separation, composting, incineration etc.

Solid Waste Stream

Western Countries: Post Collection Separation & LFG recovery

resource
\

Waste —Collegt,ion‘:r Mechanical Separation
| +Aerobic Treatment

Japan: Source Separation & Semi-aerobic landfill

resource

A

Developing Countries: Informal recovery & Direct disposal

resource
<

Waste Stream: Mass Flow

Change the quantity/quality during the stream
Necessary but Insufficient for Emission Estimation

49,765

thousand ton

4,029
Direct carrying @ Bulk waste Combustible | Incombustible
5,093 721 5,010 32,052' 2,568
38,495

|
2#49 3614 211 75* 99 l

Bulk waste trt | Material Biogas [l Refuse [ Composting
Recovery Fuel

[—1(=40,276)

Incineration

Direct LF

‘ Ash 1,444
4,549

Recycle Residue 1765 8

Waste Disposal Site

7,332

Substance Flow
IPCC Guideline [Reliability]

Use on Land
Total 40

- (Mois. 10)
Stream A* (composting) DDOCm 10
) Total 100 -> 80 * Compost can be produced

(Mois. 20 ->20) not only by paper but also by

Paper Waste DDOCm 40 ->20 Compost other organic component of
enerati - waste such as food, sludge
Wwo“é' L] 50% reduction of DDOCm and wood. In this figure,

" D — however, changes of mass
(Mois. 200) Stream B (incineration! SWDS attributed to paper waste is
DDOCm 400 || Total 200 > 40 total 270 considered solely.

(Mois. 40 ->4) Ash | (Mois. 44) ** Incineration itself can
DDOCm 80 ->0 DDOCmM 90 | reduce most of moisture.
80% reduction of Total Mass However ash will be re-
Resource 90% reduction of Mois.** ;";z‘s"sgrf’r:‘e";:s":::‘::zsy
$etc?v5e0% 100% reduction of DDOCm and loading on SWDS.
otal
(Mois. 100) Stream C (disposal Box 2.1: An example of
DDOCm 200 |_,; Total 200 -> 190 Activity data collection for

(Mois. 40 ->30) estimation of emissions from
DDOCm 80 ->80 solid waste treatment based

25% loss of Mois. during on waste stream analysis by
reshipment & transportation waste type

Values in each box explain weight of total mass and compositions of waste as ton, kg or so on.

Stream of Each Category:
Where to go

Bulk waste trt.
35,686 t

Composting
3,472t
ot
Direct Recovery
0t Feedstuff|
0t
—>|

—|
—>|

Burnable waste
32,051,599 t

Refuse Fuel
. 618,215t
Flow of Mixed Waste, Unburnable
Separated recyclable waste 5 Other Recycle
50,186 t

Direct landfill
119,440 t
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Stream after treatment
to Landfill 4,549,151 t

Incmeratlon |to Recycle 838,491 t|

Bulk waste trt. to Landfill 511,490 it

e 588 914 t Lto Recycle 643,838

| fcmpoeing E

98,867 t to Recycle 61,023 t

Blogas i
to Landfill 1,314 t
21,402 t to Recycle 15,997 t

Feedstuff to Recycle 22 t
22t
Refuse fuel to Landfill 10,677 t
754,970 t to Recycle 423,595 t
Other Recycle =
] LNEIWAVRSER  more precise stream of
3,618,001 t to Recycle 2,505,721 ¢ P !

Degradable organics

Other trt. !
202,042 t Carbon/Nitrogen
L

Direct Landfill 1,444,031 t

Solid Waste Stream

Western Countries: Post Collection Separation & LFG recovery

\ &

Japan: Source Separation & Semi-aerobic landfill

resource
,,,,,,,,, 2. N
- — Source —cgllectlon__-)m
iseparation L 4

Developing Countries: Informal recovery & Direct disposal

resource

...,
/ o e
EE —coion— 3 [P

Simple Waste Stream

e Waste Generation: Most important data

— Change of quality/amount between generation
and disposal

— Weight

— Generator (Municipal, Industrial)

— Temporal difference

— Measurement : at landfill, at transfer station
e Current Generation

¢ Estimation of Past Generation

Data on Solid Waste Management

o Waste Generation

o Waste Stream

 Waste Composition

e Physicochemical Property
e Cost/ Revenue

Waste Composition

e Category
— percentage of garbage, paper, plastics, metals
— Country/ Regional Difference
— Classification

e Impact of Informal Recovery

e Where to investigate (S ——

o Collection Station Metal Others Others [,
« Transfer station Gl JEEIIR (ks sand) R

. - . s, Plant
e Incineration/Landfill { textile)

e Description of Method

Plastic

Waste Composition
- common categories?

food waste ¢ Organics

glass (and pottery and china) Food waste

e garden (yard) and park waste e paper and cardboard
* paper and cardboard o plastics

* wood o metal

* textiles o glass

* nappies (disposable diapers) o Textiles and others
* rubber and leather .

o plastics C untry difference

o metal -Categorization

other (ash, dirt, dust, soil) Plants

.

.

e paper

e plastics

e metal

e Pottery

o Textiles

« Soils and others
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Waste Composition- Real Contents

ootwase @%ﬁa&

garden (yard) and park waste

paper and cardbqard (pre-separated?)

Wood .

Textiles (natural/synthetic)

nappies (disposable diapers)

rubber and leather (natural/synthetic)

plastics (soft/hard, usage)

Metal (Fe, Cu, Al)

glass (pottery and china)

other (e.g., ash, dirt, dust, soil, electronic waste)
= e

. 9

Data on Solid Waste Management

¢ Physicochemical Property

Physicochemical Property

e How to estimate
—"BioDegradable Organic Carbon/Nitrogen”
¢ Investigation
— water content/ Ignition loss/ ash content
— calorific value
— Solid phase TOC
—AT4, GB21
— Eluates analysis (BOD, DOC)
— content of carbon/ nitrogen/ sulfur/ chlorine
— heavy metals/ dioxins...

Physicochemical Property
- quality of data?-

Method of sampling (representativeness?)

¢ Method of pretreatment (drying, grinding,
mixing, extracting...)

Analytical method (common or experimental?)
e Statistical parameters (average, range, error...)
e unity of unit (dry/wet weight, volume, pieces...)

¢ Purpose of Analysis
— For appropriate treatment/ disposal/ recycling
— assessment of pollution/ risk/ GHG emission/ energy

Other factors

e Background information
— (nature, economy, industry, culture...)
¢ Legal/economical framework
e History of waste management
 Description of facility/site for waste
management

— (transportation station, treatment plant,
landfill...)

How to construct the record structure of database and
which is information first?

SUMMARY: To be considered

¢ Waste Generation
— Base Unit
— Past generation
e Waste Stream
— Mass flow/Substance flow
— Stream of each category
o Composition
— Impact of informal recovery
— Category
— Real contents

Problem in your country
Priority/ Suggestion of other factor
Situation of Waste Data Collection
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Use of surrogate data in waste sector
estimation (China’s Case)

Gao Qingxian
Chinese Research Academy of Environmental
Science (CRAES)

focusing on

Purpose of using the surrogate data

Methods and data used in estimation

Results of estimation

Useful advice / recommendation China’s experience

Purpose of using the surrogate data

/ No Data \

Why Surrogate data needed? < No Enough data >

\Quality of data/

Good quality country-specific activity data mean country-
specific data on waste disposed in SWDS for 10 years or more

Purpose of using the surrogate data

Decision Tree for CH, emissions from Solid Waste Disposal Sites

<=

Purpose of using the surrogate data

Total production of MSW and its composition
Municipal Solid Waste (MSW)

(food waste, Garden, paper, wood and straw , textiles, disposable nappies )

Sewage sludge

(1/2) Other waste (Clinical and Hazardous waste)
The Ratio of treatment of MSW(%)

0 Resource Recovery

0 Composting

O Incineration

0O Disposal

data needed Industrial waste (Manufacturing Industries and Construction waste)

Purpose of using the surrogate data

The Methane Correction Factor (MCF)
Managed: anaerobic
Managed: semi-aerobic
Unmanaged: deep (>5 m) and /or high water table
Unmanaged: shallow (<5 m)
Uncategorised SWDS

data needed Oxidation factor (OX)
2/2 oM d d and ised SWDS
( ) OManaged covered with CH, oxidizing material

Methane Generation rate constant (k)

Fraction of DOC dissimilated (DOCy)
Delay time (month)

Fraction of Methane (F)

Conversion factor

Methane Recovery (Gg/yr)
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Purpose of using the surrogate data Purpose of using the surrogate data

The Methane Correction Factor (MCF) Total production of MSW and its composi
Managed: anaerobic O Municipal Solid Waste (MSW) (food waste.
Managed: semi-acrobic paper, wood and strav , exties, disposable nappies ) | ] methodology
Unmanaged: deep (>5 m) and /or high water table / O Sewage sludge

Country specific

a8

~

@ Unmanaged: shallow (<5 m) O Industrial waste (Manufacturing Industries and Expert judgment
© Uncategorised SWDS Expert judgment Construction waste)
O Other waste (Clinical and Hazardous waste)
The Municipal Construction Statistics Yearbook
N @ carrying amount (MSW treated)
o factor (OX) No © disposal percentage of municipal waste
® Managed, and ised SWDS
No Data < © Managed covered with CH4 oxidizing material Expert judgment Enough <
Data
IPCC defaults
Methane Generation rate constant (k)
Fraction of DOC dissimilated (DOCy) The Ratio of treatment of MSW(%) Survey data
Delay time (month) O Resource Recovery ol Gpecific years & region)
\ Fraction of Methane (F) \\ O Composting .
C ion fact O Incineration Expert judgment
onversion factor IPCC defaults O Disposal
Methane Recovery (Gg/yr)

Purpose of using the surrogate data Methods and data used in estimation

f Urban non-agricultural population

75000

Country specific method

12000

Expert judgment

Data R
o < [Comsstent ]

8000

The relation of non-
agriculture population and
the generate amount of MSW

Expert judgment

4000

[ Transparency | |

. P N U R
8000 200 24000

0 16000 20000
Non-Agricultrue Population
Expert judgments @

Volume of Garbage Disposal(10,000tons)

Methods and data used in estimation Methods and data used in estimation

Gross Domestic Product (GDP) The area of city

76000 — T6000

12000 {— 12000

y=3311.16 * In(x) - 25493.29

-1121.36
Re=0.978 89

8000

The relation of GDP and the
generate amount of MSW

The relation of area of city and
the generate amount of MSW

4000

Volume of Garbage Disposal(10,000tons)
§
T

Volume of Garbage Disposal(10,000tons)

o L 1 L 1 L | o L 1 L 1 L 1 L 1 L |
0 40000 30000 12000 5000 10000 15000 0000 25000 3001
GDP. Surface Area of Buill District
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Urban population

Methods and data used in estimation

T6000 —
12000 |—

In(y) = 5.50E-005 x +7.28
R#=0.906

8000 {—

4000 {—

Volume of Garbage Disposal(10,000tons)

The relation of wurban
population and the generate
amount of MSW

iz

Methods and data used in estimation

The number of city

T5000 —

12000 {—

y=2166x-259485
Ri=0930

Volume of Garbage Disposal(10,000tons)
E
T

0
200 300

400 00
Number of cities

600

The relation of city
numbers and the generate
amount of MSW

A4

Methods and data used in estimation

GDP per capita

o000 —
12000 [~
y=3608.13 In(x) - 19706.85

8000 — R2=0977

4000 |—

Volume of Garbage Disposal(10,000tons)

The relation of per GDP and
the generate amount of MSW

Per GDP

L
0 2000 4000 5000 8000

1000

Methods and data used in estimation

| The relationshi

of MSW Generation amount and its driving forcing ”

4 Estimate model for MSW

o GDP:

O  GDP per capita

O Non-agricultural population:
MSW = 12929.25In(x) —116443.35
Where, x resprent non-agricultural population (ten thousand person)

MSW = 3311.16 In(x) —25493.29
Where, x resprent GDP ( 100 million Yuan RMB)

MSW = 3608.13 In(x) —19706.85
Where, x resprent GDP per capita (Yuan RMB)

Results of estimation

29000

26000

I )

= L
i{z 17000

14000 |

11000

2000 2010

2030 2040 2050

year

Results of estimation

29000
26000 -
e
= 23000 |
5
1) L
220000
ES ——1fitl
217000 | —a—fige
o 153
14000 5t
11000
2000 2010 2020 2030 2040 2050
year
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Results of estimation

Non-Agriculture Population Scenarios

‘Year ‘ 2000 ‘ 2010 ‘ 2020 ‘ 2030 ‘ 2040 ‘ 2050 ‘
\

[ Non-A Population | 209525 | 291014 | 404196 | 56139.6 | 68433.9 | 755936 |

2000 2010 2020 2030 2040 2050

Results of estimation

MSW Generation amount distribution

vear (2000,2002,2004)
A2 ;
Results of estimation Results of estimation
2 < imethane emission of 200@ D D
1994
: i 300}
D D I he methane emission of 199 1 5
- 100f \
R R e A W e
2004
6/6

Useful advice / recommendation China’s experience

Regional issues
economic level
industrial level
climate condition
life style
Manage Issues
law and regulation as well as standard
Statistics system

Data sharing mechanism

Thanks - attention!
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The Composition of MSW in China

The weighted average of carbon content of various components

of waste stream

|ﬂfj|’]u |J'i.trt,l’|'.-k

The Composition of MSW in China

7
Fresh waste @

e e e — R
| Pl I = s b S - |
" [
Sample Tianjing Beijing Average
of waste Organic Caron B . .

Paper and 14.08 6.24 10.16 stream percentage (Weight) . @ Organic waste increase (~50%);

Textiles Paper 26 ' ® Inorganic Waste decrease (~23.34%);
Food waste 39.02 37.63 3833 Wood and straw 28 1 ® Recycle waste increase (~26.6%);
Wood and 34 15 228 Textiles m Y @ Combustible waste increase.

Food waste
Others 435 54.99 49.25
Paper  Flastis Toatile  Somshd

'

The Composition of MSW in China

M Because there are more containing
amount of moisture in kitchen waste in
China, the DOC value of Kitchen
waste(10.2%) in China is lower than
TPCC default value(15%).

& Due to the wood and straw waste in
China mostly is dry, and there are not
too much fresh woods and straw waste
in China, so the DOC value of wood and
straw (35.5%)in China is higher than
TPCC default value(30%).

Waste Streams DOC (Weight)
Papers 28.53
Wood and Straw 35.51
T?xtlles /216&
Kitchen waste (1019 )
Dust (Sweeping dust) 2.48

For fresh waste only

The Composition of MSW in China

Collect different city historical data

—3 el T :
e T I T T B T T T T f—
o || v | ot | am w | oan | ew
o 1= == | tw L Tai F [T is =m | i | um
o [T T BT ) ] I [T N A Y T
ar = ww | am (5] T T T T ar i
1 1= - iin i T T . =
[ T T T T T T NI T T
u [ T ) T iw | 0 A | mw
a = e s | we i i X CF .
] ) W T T T T g | o

The Disposal Rate of MSW in China

e EiLy e
B i
— m"l
)
ot e r
s
L
ALK

U B 4 i v

The disposal rate in different region of China (1994 and 2000)

The Disposal Rate of MSW in China

Treatment ratio

LG
16000 (Jin) 70 ¢
o —— BT A 60 B
B0 (%) 50 2
== 40 522
=000 0 RS
);gv =
4000 20 =
10 %
0 0
1981 4985 1989 1993 1997 2001
Generate
o 1981 - 2003 A
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Information of SNC

The Greenhouse Gas Emission in different
sector of China (1994)

To submit lately National Greenhouse gases inventory
INC: 1994
SNC: 2005
To add new gases sources
INC: CO,. N,0, CH,
SNC: CO,. N,0. CH,, HFCs. PFCs. SF,
Geographical Scope
INC: China mainland
SNC: China Mainland + Hongkong SAR + Macao SAR

A

UNCERTAINTY ASSESSMENT UNCERTAINTY ASSESSMENT

© the uncertainty attributable to the method

. . . .. Decision Tree for CH, emissions from Solid Waste Disposal Sites
There are two areas of uncertainty in the estimate of CH4 emissions

from SWDS:
0O the uncertainty attributable to the method;

O the uncertainty attributable to the data

(activity data and parameters)

UNCERTAINTY ASSESSMENT UNCERTAINTY ASSESSMENT

how the data is obtained ?

& the uncertainty attributable to the data & the uncertainty attributable to the data

Q activity data . 0 parameters
weighed

waste generation data (total municipal solid waste, total industrial waste)
<*Methane correction factor (MCF)------ SExpert judgments
< Degradable organic carbon (DOC)----- Dcountry specific
<Fraction of degradable organic carbon which decomposes
(DOCY)

City 662

2861
44821

Counties
village and town

composition data

based on the survey in typical cities or region
management data (the fraction of solid waste sent to SDWS)

<Fraction of CH4 in landfill gas (F)
<“*Methane recovery (R)
<Oxidation factor (OX)

< The half-life
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in Asia

Development of Waste Sector
GHG Inventory in Japan

Hiroyuki Ueda
Suuri-keikaku (SUR) , Japan
17th July 2008

L} ._ 6% Workshop on Greenhouse Gas Inventories in Asia

Objective of presentation

m To find solutions for problems each country is
facing / will face, by sharing experiences of Japan
in development of waste sector GHG inventory.

O Japan’s experience:
= Japan's waste sector inventory has been revised 3 times between 1999 to 2006.
= Japan has organized expert committee for efficient improvement of waste sector.
= Japan has constructed a new waste material flow statistics for inventory

improvement.

O Lessons from Japan’s experience:
= Importance of early and planned improvement of waste sector GHG inventory.
= Importance of construction of statistics that covers all waste material flow.
= Importance of practical use of IPCC documents.

SUR s-mAm = 2

.._ 6% Workshop on Greenhouse Gas Inventories in Asia
Japan’s waste sector inventory

2006 GHG

0 51 sub categories, including 7 sub
categories for energy use.

O The dominant GHG is CO2 and the
dominant category is 6C.

By GHG By Category

O GHG emissions have increased by
21% from 1990 to 2006.

L] ._ 6% Workshop on Greenhouse Gas Inventories in Asia

Inventory improvement system

m Breakout group on Waste

O Organized under the “Committee
for the Greenhouse Gases
Emissions Estimation Methods”

0 6 waste and GHG experts

O Secretariat : MOE / GIO / consutant

O Japan’s waste sector inventory has
been revised 3 times under this
improvement system between 1999
to 2006.

search request

= 1st (1999 - 2000) : Preparation for future improvement
= 2nd (2001 - 2002) : Establishment of main framework
= 3rd (2005 - 2006) : Fixing all major problems

Research output
Data provision

Established in 1999

SU02 svcoommm s 4

l._ 6t Workshop on Greenhouse Gas Inventories in Asia
1st Improvement in 1999 to 2000

m Preparation for future improvement

0 “The Committee for the Greenhouse Gases Emissions
Estimation Methods” and “Breakout Group on Waste” were
established to develop / improve methodologies, EFs and AD.

Under the Breakout group
on waste

O Consistency between former GHG emissions estimation
method and IPCC GPG and 1996 revised GL was reviewed.

O All problems to be solved in the future were identified and they
were classified according to importance, to promote domestic
research and statistical arrangement.

Lack of statistics and data for country specific EFs.
+ Lack of methodology (at NE source categories)
TCCCA : transparent, consistent, comparable, complete, accurate + Lack of TCCCA

5

SuUE cenEEm

.._ 6% Workshop on Greenhouse Gas Inventories in Asia
2" Improvement in 2001 to 2002

Amount of waste goes to intermediate
treatment, landfil, recycled for

m Establishment of main framework 4 oo -
O New statistics prepared for waste sector GHG inventory was
introduced.

= To complete whole emission sources of waste sector, it was important to grasp
waste material flow. Therefore, MOE constructed statistics that covers all waste
material flow from existing waste and waste-relating statistics.

- Wasto used for energy
- Untreated household wastewater
- Landfilled organic sludge

O Important problems like NE source categories were solved.
O Remaining or new problems to be solved before submission of
the initial report under the Kyoto Protocol were identified.
= According to the new statistics, NE sources categories were still identified.
O Uncertainty analysis for improvement of accuracy of waste
sector GHG inventory was conducted.

6

SUR soanrEm
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| -_ 6th Workshop on Greenhouse Gas Inventories in Asia
34 Improvement in 2005 to 2006

sions without 2006

IPCC GL.

m Fixing all major problems
O New methodology and EFs from 2006 IPCC GL were introduced
for estimating emissions from some NE source categories.
O Almost all of existing problems identified in former
improvement were settled.

O The Initial Report under the Kyoto Protocol was submitted in
August 2006.

0 But some new problems to be solved before the commitment
period were identified through domestic research outputs and
expert’'s comments.

- Data quality and accuracy
- Inappropriate EFs and parameters |

> Next improvement
- NE source categories.

SUR c-mnmm 7

6% Workshop on Greenhouse Gas Inventories in Asia

" T

6.A Landfill — 3 s

AD Actvity Data NE:Not estimated
- Not changed

Source categories

Kichon gartage o - etnod s revised to 2008 PCC n 3 v
Vaso paper o Htnod s revied 12008 PCC n 9% v
wsw [ast tonie o Hetnod s rvied 10 2006 PCC n 3 ev
aso wood o oo s revied 0 2006 P0G n 9% e
Vaman vaste Toaiment Sudge “EF anaTiatod vare raduced o
L] c
Kichan garoage o o s revied 12008 GG n 9% e
iaso paper o bt s revied 12008 GG n 9% e
61 Managed
vasto dapora Wasto toxie o Htnod s revied 12008 PCC n 9% v
onana
Wasto wood o Htnod s revied 12008 PCC n 9% v
o
B TR o
Sewage sludge L 2006 IPCC.
Wateors sudge . oo was nroducad rom 2008 17CC.
organc suigs rom incustres . bt was nroduead rom 2008 PG
~EF ana Wehod were voduced om
Lnestoccwasto . el
W | o recavory .
S| o recovery NE | NE | NE [ NE | NE [ NE [ NE [ NE [-70 s not avasabie
1SW | inappropriate disposal EEEEE DD
asomer | usw |Composing NE [ Ne [ NE [ NE [N [ @ | @ [ @ [-etnod was inrocuced rom 2008 pcc
1SW_|Composing NE [ Ne | NE [ NE [ NE | @ | @ [ @ |-wetnod was inrocuced rom 2008 pcc
[ —— — R 8

1SW: Industrial Soid Wasie

u ._ 6t Workshop on Greenhouse Gas Inventories in Asia
6.B Wastewater ... 8 e s

Rovis
AD Actvity Data NE: Not estimated
M Method — Not changed

P— 350z
551 sl vastowatr olele 2 e v e Y
‘Sewage treatment plant o|Jo]o - N20 emission was added in 2 rev.
Conmntypr ele]e o e
Septctonk | Gapporshon septtank BEEAEEDAD o was toduesd o domesie
Tandokurshor septic tank o ndne[ne|[neE| @ [0 @ Tt wes noctcgd o domesic
oot o o ve v [ne[ @ [0 @ e e e o donese
High-load denitrification 19| NE[NE[NE|] @ | @ | @] O | — | — | N2OEF was revisedin 3% rev.
Membrane separation of NE|INE|NE|® |® | @ O — [ — |-N2OEF wasrevisedin 3% rev.
Human waste | NE|NE[NEJ @ (@ | @ | research outputn 24 rev
Standard denitfcation of |ne[ne[nE] @0 ] @ [ e o e
| frelevel o [o @ e e o e
emmgeas|raosrsocon [N 57 NE | NE | N [ NE | WE | NE| @ | @ | @ [-wtnoswns vosseed o 2000 pc
urvened o et 2o 25| NE | e | N | NE [NE [Ne| @ [ @ @ |-wetnod was inrocucea rom 2008 e
wastewater Household treatment 5| NE | NE | NE| NE [NE [NE| @ | ® [ @ |-Method was introduced from 2006 IPCC.
o vasteSadg dpoa 08 | e | e [ e | Ne [ N [ NE| @ | @ | @ |-omoswas rwoouced vom 2000 e
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6.C Incineration ...

o Ay s R Notcsimates
foatt: % Rt nanged
amions
. in 2008 Gaco2 Ramarks
G0 oe [0
Wsto pastcs 23] 2] 0] 0 |~ | — |~ | 0| ~] 0|~ |~ | A0wsroviestonewsatstcsn 27
MSW. Synthetic textile scraps 709) of NE|NE|NE|NE[NE|NEJ @ | @ | @
thertomass dorved waste W] ol~]~[olo|-]~ ErT T —
Waro ot sl o 1o 5 A0 was e 1o now statios n 27 o
oc Wase plasic so] | o= | —|~]o|-]|~ D was rvisod 1o new st n 2% v
peeranct e apr ansvoos T o= =0 [o[=[= == [Fowmmemvamance
- Westo toxie o e [ne[ne[nE[ne[ne| @ [0 [ @
| Animal residue of IINE|NE|NE|NENE|NEJ @ | @ | @
S Jrsd o | = | = [0 | o]~~~ |#0wesrovsetsnewsasicsnzoren.
azardous waste EEESEEEEEDND
o Wosto pasics EEEGEEEEEDRD
| Waste oil 3,549 1| 1YNE|NE|NEINE INE|NEJ @ | @ | @
1sw Waste plastic 1,167| 3| ANE|NE|NE|NENE|NE| @ | @ | @
indneraton o Westo wood | ERAENEEEERRD
oo Weste e EEEREE RSN
PR [—— EEEDOOEEENND
derived fusl ‘Rclusup\as\mandpapumc\ 888 of NE|NE|NE|NE[NE|NE|J @ | @ | @
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6.D Other S g

AD : Acivity Data NE: Not esimatcd
Source categories in 2006 Ggco2 .
c02 [ o [0
6. Petroleum-derved sufactants ischarged nto wastewaler -EF. AD and Method were developed wih
reatment acities and nature decompose 2 NE|NENEJNEINEINE| @ | @ | @ | oo experts
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Outcome and comment

m Importance of early and planned improvement of
waste sector GHG inventory.
O It took long time and considerable effort to make accurate
waste sector GHG inventory (Japan spent 7 years).
m Importance of establishment of statistics that
covers all waste material flow.
0 Japan identified many NE source categories by this new
statistics.
= Importance of practical use of IPCC documents.

O Some source categories are difficult to estimate emissions
without 2006 IPCC Guidelines.

12
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Waste inventory in Asia

GHG Emissions from Waste Sector in Asian Countries in 1994
Source - UNFCCC Non-Annex | national communications

Canbodia
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e - - T R 7

Indonesia - 402"

= - e o] s 5 7 5 7
Lao PD.R? - - 1 0

s o o 1w

Wongota - - s o o

Myanmar Not Available*

Phippes - - s T 5

Replcar e - P 2] z 5 5 ;
Singapore - 152 NO®! NO” NO| 0 - NO|
Traiand - - » ] o

Vernan - w i i 7

Emissions in 1990
by the pary in the National Communication

2
3
4)The Iniial National Communication is notyet submitied.
E
7

Allorganic wastes are incierated.
he
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Japan’s next improvement

m More accurate waste sector GHG inventory

O Some new problems to be solved before the commitment
period were identified in 3@ improvement. Therefore, Japan is
planning to revise waste sector inventory in 2008 — 2009.

= Statistics that covers all waste material flow constructed for waste sector
inventory has some problems regarding accuracy.

= Domestic research outputs for new EFs and parameters will become available in
few years.

= Some NE source categories may still exist.

O Solutions :
= New EFs / parameters could be introduced through close relation with experts.
= Information from waste industry could be useful for some parameters.
= Constructing waste and carbon flow at every type of waste, the accuracy of
statistics may be improved.

. 14
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Information from waste industry

m Industrial waste treatment association established
self action plan for reducing GHG in 2007.
O The association established “12 GHG Reducing Actions”.

O The association begins to collect annual information of GHG
emissions data and result of GHG reducing actions from each
member company. Hopefully, these information will be
available at the end of 2008FY.

- Semi-aerol
Rate of high

12 GHG Reducing Actions

About the association

15
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Waste and carbon flow (1)
R
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Waste and carbon flow (2)

m By constructing waste and carbon flow:
O It could be possible to identify NE source categories in the
waste sector / between waste sector and other sectors.
O It could be possible to identify AD that needs further
improvement of accuracy.
O It will become easy to explain accuracy, transparency and
completeness of waste sector GHG inventory.

17
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Thank you for your attention.

Hiroyuki Ueda &= %)
Suuri-keikaku (SUR) , Japan (#=t&+t $EHE)
ueda_hiroyuki@sur.co.jp
Tel : +81-3-3259-6276
Fax : +81-3-3259-6280
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Malaysia: Report For Greenhouse Gas
Inventories for

Second National Communication (NC2),

(Waste Sector)

For 6h.WGIA
i;\"i 16-18 July 2008
el Tsukuba, Japan

28 s 08, “apan_
o ARERER e O

1.0 OBJECTIVES

1. To present the findings of GHG Inventory for the Waste Sector i.e
methane emission from the following sources:

« Waste water from domestic and commercials;

. i) Waste water from industries (palm oil mills and natural
rubber mills); and

« Solid waste disposal sites (landfills).

2. To compare GHGs emission load for the year 1994 and 2000 using both
IPCCC Guidelines 1995 and 1996

3.To present conclusion of several meetings and workshops held to confirm
and verify the data collected in accordance with the IPCCC Guideline
1996.

2. BUDGET

The Project was carried out under the support of the
United Nation Development Programme (UNDP) and in-
kind contribution by the Malaysian Government.

A sum of RM38,000.00 is allocated for the Project
(Waste Sector) and the details expenditure to date is
shown below:

Budget Used for GHG Waste Sector Till 30 June 2008
(Amount allocated for the Project is RM 38, 000.00)

Activities Year 1 Year 2 Year 3 Total
2007 2008 2009 (RM)
(RM) (RM) (RM)

Preparing National GHG Inventory

Procurement of Notebook PC 4, 419.00
5 unit of Flash Drives - 250.00 -
EFT of Waste SWG to Sabah & Sarawak 1,756.20
Consultant fee 3, 000.00

Meeting / Workshop 120.00 14, 597.83

Final Technical Reports
National Communication Procedural Document
Draft NC2 Report

Second Annual Progress, Financial Report - - -

TOTAL: 120.00 24,023.03 - 24,143.03

1.

3. METHODOLOGY

For the purpose of preparing NC2, Revised IPCC 1996 Guidelines had been
used, however other guidelines such as Good Guidance Practice 2000 and 2003
(GPG 2000 &2003), UNFCCC Software and IPCCC 2006 Guidelines were also
used as references

. Based on Decision Article 17/CP.8 of COP (Appendix 1) required non- Annex 1

Parties preparing for their second or third National Communication to use the
Revised 1996 Guidelines in estimating and reporting their national GHG
inventories.

. According to the IPCCC Guideline 1996, two types of waste need to be

considered, that is waste water and municipal solid waste. As for the waste
water it is divided into two main groups, that is waste water from industries and
waste water from domestic as well as commercials. The Sub Working Group
(SWG) Waste Sector in their Second meeting on 24th August 2007 decided to
focus GHGs inventory only on 2 major industries in the country i.e palm oil mills
and raw natural rubber mills which consists of latex concentrate mill and
Standard Malaysia Rubber mill (SMR).These industries are being licensed by the
Department of Environment (DOE) and thus complete data inventory are
available.

MODULE | wasTE

SUBMODULE. INDUSTRIAL

ND SLUDGE TREATMENT

WORKSHEET | 63

VEAR | 0

A B c D E

Methane Methane. N

(kg CH kg COD)
(kg CODIy) Recovery/Flaring andlor Flared (Ggcy

(ke CH,)

‘Worksheet 6-3 Worksheets 63, Sheets C=(AxB) E=(C-D)
Sieat | Yand3 1000 000

Wastewater 1.436.577.587.50 005625 50807,489.30 8080749

Studge 0.00000 000625 000 0.00
Total: 8080749

Note : For Malaysia Yr 2000

Industrial Source + i, Oil & Grease - crude oilpalm

Source Dept. of Satistics, Malaysia : 1975 - 1985
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This spreadsheet contain shest 4 o Workshes -3, i aceordace withthe IPCC 1996 Guidlngs
MODULE | WasTE
MODULE | WASTE SUBMODULE_| METHANE EMISSIONS FROM INDUSTRIAL WASTEWATER AND
SUBMODULE_ | METHANE £ OMMERCIAL AND SLUDGE TREATMENT WORKSHEET | 63
SHEET | 40F 4 ESTIVATION OF METHANE EMISSIONS FROM DOMESTICCOMMERCIAL WASTEWATER AND SLUDGE I COUNTRY | Niatain
COUNTRY | Niaysin vear |0
vear | o
A B c ) E
A B c ) [ Total Organic Emission Factor Methane Emissions Methane Net Methane
Total Organic Emission Factor Methane Methane Net Methane Product on) without Recovered Emissions
Product (ke CH ke BOD) Enmisions Recovered Emissions (ke CODIyn) Recovery/Flaring andor Flared
(ke BOD/y) Without andor Flared (Geciy e Ciy
Recovery Flaring (ke CH Worksheet 63, Worksheets 6.3, cots C-(AxB) ~c-»)
Sheet | 2and 3 1000 000
from Worksheet from Worksheet C-(AxB) = (C - D1 000 000
‘Wastewater 1585272780 014625 231846144075 231846
2, Sheet 1 62, Shects 2and 3
Sudge 679402620 oi62s 11040292575 011040
Wastewater 135.721,23043750 00175 254477307070 000 254477
" . " “Total: 22886
94.56250 001405 95391560 000 000095
T 254573 Note : For Yr2000
Note + For Y2000
Indusrial Source Rubber - Standard Malaysian Rubber
Source : Dept. of Statsties, Malaysia
Sourse il Dept.of Satistics, Malaysia : and
Indah Water Konsortum Sdn Bhd, Malaysia
i, Malaysia Rubber Board —: 19962006
Urban Population in Malaysia - By State For Year 2000
State Total Population Percentage Urban Population Total Urban Population
MODULE Johor 2,740,625 652 1786888
suBvODU NS FROM INDU TREATMENT Kedah 1649756 393 648,354
SOURCE || 01 & Grease (palm i) & Rubiber Kelantan Ta0m oY) 249,051
RoRKsEsT] |1 Melaka 635,791 672 421.252
SHEET | 30F4_ ESTIMATION OF EMISSION FACTOR FORSL.
Negeri Sembilan 850,924 53.4 459,199
country | o
Pahang 1.288376 42 541,118
vear | o
Perak 2,051,236 56.7 1,204,076
§
Perlis 204,450 343 70.126
A B c ) E E
Pulau Pinang 1,313,449 801 1,052,073
Sludge Handling Fraction of Shuds Methane Product Masimum Emission Factor for
System reaed by Methane Industrial Shudge Sabah 2,603,485 48 1,249.673
Factor Producing Soure
Sarawak 2,071,506 481 996,394
the Handling ) Capacity (ke CH, ke COD)
Selangor 4,188,876 876 3,669.455
System (ke CH ke
com Terengganu 898,825 487 437,728
P . Kuala Lumpur 1,379,310 100 1.379.310
Biological 01 065 006500 Labuan 76,067 m 59.104
Reference: IPP 96 GL, 0% is 000
wastewater, so, 10% s the
shudge. Workbook Moudue 0% Total 23,274,690 14,429,800
6-Waste, Page 6,19, Table 6§ )
Aggregate s 2 @5
. 006500 02 0016
G-CxDx | H-(Bx
A b < o : Ex 6| -aen 0K Ne@am
STATE &l J
Popultion whose MSW Generation Annal At of MSW Fracton of MSW Disposed Total Annual MSW womse | o6 | oss | oo | os || os oros | s | o ] Dresn
Wastegoss to Rate Geneatod o SwDSs Disposed 10 SWDSs JoHOR i
SwDss (cpiainy) preseavy (Wrkonor Totl) (Ge MWy
(Urtan o Toal) EDAH sssssne | o | oss | oo | os [ | e s | soeoss | o | soesos | 1 sons0s
(persons)
w9577 o6 [ oss | oo | os 03 s | remess |0 | easss | 162265
STATE = x B x 3651 000000 E-(CxD) KELANTAN
JoHoR Lasesss 135 0 sz | s MELAKA wsis | o6 | oss | o9 | os | e | om o | wosws | o | wnosws | 1 05296
KEDAH oisss Los 2555819 ' 253581189 NEGERI 201 o6 | oss [ 0 | s [en 03 oo | e | o | sessa | o
sevaian | 7 : > :
KELANTAN a0t os sosi7 ] s1951769
PAHANG s | o6 | oss | o9 | os 03 oo | ssoms | o onos | 1
MELAKA 52 [ 15715618 | 15736180
PeRAK sstoms | o6 | oss | 0o | os | e | om v | o | o | o | 1
NEGER! SEMBILAN a0 12 20112954 } 201129344
PeRLIS 1279806 o6 | oss | o9 | os [en ]| om v | 2sae | o0 | zsae | o
PAHANG saLii 00 15170740 ] 151707398
s s 35159006 | 351590055 ssoszs | o6 | oss | 0o | os |z | em oios | moowoe | 0 | momes | 1 L9996
PERAK 1 PULAU PINANG
PERUS 0126 o3 1279506 ! 12798059 shon asom2 | o5 | oss | oo | os | er 033 v [ s [0 [ saawe | s.ss61
PULAU PINAN Loszon 096 “ | o8 0256
ULAU PINANG SARAWAK wossw | o6 | oss | o9 | os | en 033 wiss | esswe | o | as.52857
SABAH 1200673 01 s } asomwal
o6 | oss | oo | os 03 o8 s | o '
SARAWAK 996391 091 33095200 \ 092095 SELANGOR
SELANGOR w55 126 ey | Lo 2527
o6 [ oss | oo | os 03 s | zas | o ! 20574
TERENGGANU sz 056 1374075 i 13140749 TERENGGANU
KUALA LUMPUR 1379310 B a0 | 04139 oo
oo | o5 | oss | oo | s s | isasoeo |0 s 1565018
LABUAN 50,104 ) Wil } s KUALA LUMPUR
LAsuAN e 06 | oss | oo | os |ren 03 oo | s | o0 | s | o
TotalAvg 14,429,800 039533 5902.09057
MSW Generation Pian for Dapartment, Minsty of Housing Total | 116861383
and Local Government Malaysia, Volumo 2, page 2-17)
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4. GAPS AND RECOMMENDATIONS 5. CONCLUSION
Several constrains were raised and discussed among the « By using IPCCC Guideline 1996, as of 30th June 2008, the total
relevant agencies during SWG meetings and the amount of CO2 Equivalent of methane gas emission from waste
workshops. Among others, four points were highlighted sector was estimated at 26,358.80 Gg in CO2 Equivalent for the
and agreed to be reported in the NC2 for the Waste year 2000, which had reduced from the total amount of 26, 614.77
Sector for Malaysia as follows: Gg in CO2 Equivalent of methane gas emission for the year 1994

as reported in the INC.

: The Guidelines used; » However the grand total GHGs emission load in terms of CO2

. Equivalent for waste sector as reported in INC is higher i.e 26,925
. Default value used, where in NC2 the SWG for the Gg due to the fact that in the earlier reporting CO2 emission from
Waste Sector applied local default values instead of waste water of palm oil mills was taken into account.
default value given in the IPCCC Guideline;
i . . » The comparison between GHGs emission load for the year 1994
. Lack of detail data and information; and ﬁ”f’ 2000 using both IPCCC Guidelines 1995 and 1996 are shown
elow:

. Lack of expertise.

1995 IPCC Guidelines 1996 IPCC Guidelines
Sources INC(1994) NC2(2000) INC(1994) NC2(2000)
co
co, | on [mo| co, | en | o |co | om | mo . oH, N
Categories Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg
1 Landfils 1043 1990.72 6258 116861303
2 Domestic &Commercial a0 478 188 254573
Wastewaler Treatment
3 Industial Wastowator Treatment | 318 | 22087 2647 052 84.02137
a Paim Oi 2135 320 574 80.80749
Ruboer-
b Latex 264 154 124 078501
Ruboer-
c SMR 493 228 242886
Total (Go) s18 | 1e67.97 47814 | 233007 6686 1255.18102
Global Warming Potential 1 21 20 | 1 21 200 | 1 21 [0 | 1 21.00000 310
Total (69 CO,) s18 | 2661477 47814 | 4805037 144606 2635880147
Grand Total (G CO,,) 2603277 4942851 144606 2635880147
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Chapter 4: AGRICULTURE

1. CH, from domestic animals

. CH, from manure management

. N,O from manure management

. CH, & N,O from savanna burning

. CH, & N,O from ag. residue burning
. DIRECT N,0 from ag. Soils

. INDIRECT N,O from N in ag.

. CH, from rice production

0 N O O »~ 0N

GHG Inventories in Selected Asian Countries
2% 4% o H
Monsoon Asia
Eneroy @ importance of agricultural ‘activitiés in
[ ] the area Ry o
- Industrial . f
385 GO, a0, somuco,  TooeSes ® many common issues about
[ agricultural GHG emissions in the area
26% 28% 35% Agriculture 1 )
] @ many résearch outputs on agricultural
Waste GHG emissions up to the present
® also many international cooperative
Indonesia (1994) India (1994) Thailand (1994) researCh projeCts are erXiSt . _ .
323 MCO, 1,214 MCO, 224 MICO, Data source: T e
a UNFCCC RM
GPG2000 Revised 2006 IPCC Guidelines

Volume 1: Cross-Cutting Issues and
Reporting Tables
SEEENEELRER

Volume 2: Energy
IRLF—

Volume 3: Industrial Processes and
Product Use
IXBIELEEYOFERA

Volume 4: Agriculture, Forestry and
Other Land Use (AFOLU)
EMELZ Do i FI A

Volume 5: Waste

BEEY

IPCC- GLs2006

Volume 4: AFOLU
Key points of the revision
® [ntegration of previous reports
» GLs1996 + GPG2000 + GPG-LULUCF

® ‘Agriculture’ + ‘LULUCF’ Obligation to reports
& soil C changes

® Being based on landuse and its change
P xxxland remaining xxxland
P xxxland converted to yyyland thelanduses

® Revisions of some EFs
» CH, from rice: 130 mg m? day!

P Direct N,O from fertilizer: 1.0% (0.3% for flooded rice)

® Updating of methodologies that make possible to evaluate
mitigation options

WGIAG6 Group 3: Agriculture

Suggested topics from secretariat

+ Strategies to improve reliability of data (EF
& AD)

» Current status and challenges in inventory

» Possible sources of new EF (& AD)
application to Asian countries
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WGIAG6 Group 3: Agriculture

Maijor items for discussion

Data (EF & AD) for animal sources (CH, &
N,O)

Data (EF & AD) for soil sources (CH, & N,O)
Soil C issue

Networking and collaboration in Asia

WGIAG6 Group 3: Agriculture

Expected items to report on Day 3

* Issues identifies and possible solutions
+ Recommendation on activities to be
carried out within the WGIA framework
— What to be done by WGIA7
— What to be done in the long term
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Measurement method of GHG emission from

ruminants and manure management

Osamu ENISHI
Takashi OSADA

National Institute of Livestock and Grassland
Science
Livestock Research Team on Global Warming

ITFLF—HW Distibution of gross enengy consumead

A difference of energy intake and
output is accumulated to a body.

1.Measurement method of methane
emission from ruminants .

2. Calculation method of methane
emission from ruminant in Japan.

=
y.3

Many current inventories for enteric
methane production are based on
measurements of emission rates from
ruminants in several methods.

/ Several methods are
1. Open circuit respiration chamber
2. Gas mask method
3. SF6 method

\\4. In vitro method

Many current inventories for enteric
CH4 production are based on
measurements of emission rates from
animals in open circuit respiration
chamber in  strictly  controlled
environments.

Open circuit respiration apparatus

For cattle
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Gas analyzer

It controls the respiration

02.C02. CH4 Teflon tube placed for sampling Gas anal
inlet air yzer 1
Concentrate(%) ot ar 02. CO2. CH4 trlal. of the chamber and
Concentrate(%) ventilated hood
Air conditioner J
« Flow
volume
Ports for canister Computer

Computer system

connection
system

\ Chamber - - Analysis of obtained data
volume o ?‘. was performed by computer
Temgefature T 3 sys fissim
Il;lli?slli‘l;y Waste chute Chamber for
Feces and urine cattle, goat 02, CO2, CH4 production
02 consumption, sampling— digestibility and sheep. | Heat production
CO2. CH4 production energy and nitrogen balance V
Heat production
Method for Estimation Current Prediction of methane emission from
Methane Emission enteric fermentation in Japan

Methane emissions from livestock in Japan are

estimated by: S50 , o L3
1)Dividing animals into animal group and collecting 8 500 ¥ 7084 L A2793x o

population data 2 400 ' e *
2)Collecting dry matter intake of each animal group ‘2
3)Estimate methane emission by Shibata’s equation H 300

(Methane production(L/day) = -0.849 X DMI? + 42.793 X DMI- o 200

17.766) DMI:Dry matter intake(kg/day) s 100
4) Multiplying the population by estimate methane 3

emission for each animal group 0 . . 1‘0 1‘5 2‘0 2‘5

5)Summing emissions across animal group Dry matter intake(kg)

Shibata et al. (1993)

Method for Estimation Current For next step
Methane Emission
Dividing animals into animal group 1. It is important to develop the

technology needed to estimate CH4

emission accurately from ruminant
E H d' L . (' f y : '1 and practically method to reduce the
ti tter intake (DMI i
. ollecting dry m.a .er intal e. )o eacA animal group amounts of CH4.
Estimate methane emission by Shibata’s equation (Methane . ..
production(L/day) = -0.849 X DMI2 + 42.793 X DMI- 17.766) 2. Evaluation and a prediction of
" Collecting population data global warming impact on animal

Multiplying the population by estimate
methane emission for each animal group

production.

Summing emissions across animal group
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GHG emission from Manure management

Manure is a source of organic fertilizer and
unfortunately, a source of CH4 and N20O emission.
Unsuitable management will offset the validity of
resource circulation by an environmental impact called
greenhouse-gases generating.

Measurement systems are important for the
development of regulation technology.

Not only that, It is useful also for your judgment
which technology should be introduced for this issue
resolution into your country.

GHG measurement systems for manure treatment

_Pit Storage of daily cattle slurry Composting (Forced ) of hens feces
- : LS

E

. = Y (EFn X An
E: Methane emissions from manure treatment (g-CH:
EFn: Emission factor for treatment method n (g-CH4/g-Organic matter);

An: Amount of organic matter in manure treated by method n (g-Organic matter).

Composting (Depo. ) of daily cattle feces

Wastewater M. of pig waste

-

2.4% N20-N g/g TN

we are going to measure GHG at several location of
Japan with-this system.

Manure of the four major livestock, dairy
cattle, beef cattle, fattening pig and poultry,
were collected and evaluated under the
ordinarily moisture contents of piled
manure on Japanese farms.

Okayama prefecture, located western
part and many beef cattle bread.
L.

Tsukuba, Science city stay many
researcher closed to Tokyo.

Kumamoto prefecture, southern part of
Japan many chicken and cattle bread.

part of Japan.

Hokkaido located northern |

NH;,N,O and CH, emission during

composting of each livestock manure -result-

-NH3-N g/kg N

- or N20-N g/kg N

- or CH4 g/kg VS
40000 (units)

RHI-Ng / bp-B0
M-Hig / hp-H
CHd (g / hg-¥E)

Dairy  Cattle
Cattle

Conclusion of manure management

We developed a system for the quantitative measurement of
emissions from composting using a large dynamic chamber in
an experiment.

Not only the compost, but the emission factor of each
treatment system should be evaluated under each countries
procedure and general conditions, because those factors might
be widely varied.

It is important that each country has the measurement
technique of GHG emission, not only for inventory data but for
the development of greenhouse gas regulations and
technologies. (Country-specific emission factor, please)
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CHas and N20 from rice paddies in 2006
IPCC GLs
&

Estimate of Japanese country specific N2O
emission factors

Hiroko Akiyama®, Kazuyuki Yagit,

Xiaoyuan Yan*

fNational Institute for Agro-Environmental Sciences, Japan
*Frontier Research Center for Global Change

Current address: Nanjing Institute for Soil Science, China

1. CH4 from rice paddies
in 2006 IPCC GLs

A database of methane emission
from rice field

L .
L .- Fi
. e
E %
@ - --'-"‘
. .
: = ¥ i
.
- L}

Collected over 800 field measurement data

A statistical model

Ln( flux) = Intercept + axIn(OC) + pH , +

PW, +Water, + Climate, + OM, xIn(1+ AOM)

» Soil properties: soil pH, SOC

* Preseason water: flooded, short
drainage, long drainage

* Rice season water: continuous
flooding, single drainage, multiple
drainage

» Organic amendment: rice straw,
rice straw off season, green manure,
farm yard manure, compost

« Climate

Statistical results:
Effects of major influencing factors

Organic amendment

——Straw_on_season

2006 IPCC Guidelines for National Greenhouse Gas Inventories

5.4 CH4 EMISSIONS FROM RICE CULTIVATION

B By
s st Y 11 TV

N

R, wags Ay

i, j, and k: different ecosystems, water regimes, organic amendments, etc.

Eguamsos 541
ABUFIED Sl Ly I TLGRATLE Esmanos FaLion
IF, = UF, & &, « 5, & 5, & &

Default baseline emission

B m—m—
T

kg CH4 ha' day’'
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2006 IPCC Guidelines for National Greenhouse Gas Inventories

5.4 CH4 EMISSIONS FROM RICE CULTIVATION

Scaling factors for water regime

P—

Scaling factors for preseason
water regime

2006 IPCC Guidelines for National Greenhouse Gas
Inventories

5.4 CH4 EMISSIONS FROM RICE CULTIVATION

Scaling factor for organic amendments

g .3
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(L
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2. N20 from rice paddy fields
in 2006 IPCC GLs

Materials & Methods:

 Collected results of N,O emission from rice fields
published in peer-reviewed journals before 2004

» After excluding some extreme data (e.g., atypical field
management), 113 measurements from 17 sites
were used.

+ China (8 sites), India (1 site),

Indonesia (1 site), Japan (4 sites),
Philippines (2 sites), USA (1 site)

* Classification of water regime
—Continuous flooding (CF)

* Fields flooded whole rice growing season and
drained only at the end of the season.
—Midseason drainage (MSD)
* Fields drained one or more times during the rice-
cropping season. (Common practice in Japan)
—Rain-fed, wet season (RF)

+ Fields with no irrigation system and planted during
wet season.

6000 2500
a. Al water regimes b. Continuous flooding
B 5000 N 5 2000
£ 4000
E] S 1500
o 3000 S
Z 2000 Q 1000 T
1000 [ ] " + 500 =
ol ey a0 o Nl 33
o 200 400 600 0 100 200 300 400 500 600 700
total Ninput (kghrha) total N input (kgN/ha)
6000 300
5000 . MSD 250 d. Rain-fed, wet season
T 4000 @ 200
2 <
S 3000 2 150
Q 2000 - 2 100
1000 T S— - 50
0 ate a ® o
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600

total Ninput (kgN/ha) total N input (kgN/ha)

Relationships between total N input and N,O emission during
the growing season.

®N,0 emission : CF < MSD
®All water regime & CF : No clear relationship
®MSD : a weak linear relationship (r? = 0.28, P < 0.01)

700
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Mean N,O emission from fertilized fields
during cropping season

oo

WD g he sesson
- B E 8
|
I:!
i

Waler mannagerment

N,O emission:MSD > CF

Mean EF during cropping season

02 ;

o

0 -

CF MED

igter mannagement

*No significant difference between CF and MSD
*Mean EF = 0.31 %

The IPCC default emission factors for N,O from
agricultural soil (IPCC, 2006)

Tamax Ol

T § e Dnettanin | uit L wsnnmar [aies
R e T e 3. Estimate of country specific
e . . N,O emission factors from
rup v m—— " agricultural soils in Japan
“._..ﬂ:\ﬁ'?'"'""""“ [1] Binaa § o
© o - ¥ " "*
-uﬁ.'hl-;us- L1 BGA)

e B gl o bt sl (g MO ™ 1 - A’
:-_r; o-"--:l.rr':\-_ e w Ea "
I'l:.,hﬁqlild-_:ilﬁﬂkh 1 1] IEEII-II.I %t"’/
e T e e T T —

Before revision: The National Greenhouse Gas
Inventory Report of Japan (2005)

Tabile 600 Nitromsa creiche mensizsson actem, by byge of ciop S
egersties 0TS e s
[ [T —
Fouat [ —
Ten [TEL]
Poaioe it
Pidar 873
EE uz:ﬁ,, country specific EFs
W T : 13 different EFs
Teckwhast 00071 by crop type
Ml [T based on a report by
Tatohal e 0007 Tsuruta (2001)
T

Smaws Hars Tomms T [eTr————
dor tha Sty of Agricaltaral Techealegy, A Repary on ax brrempanse of s i gy e
e of Crevmbouse Cares Emirsions Fedased i 2000FF

Advantages and disadvantages of the EFs in the
National GHGs Inventory Report of Japan (2005)

» Advantage:

— based on the most extensive measurement
campaign of N,O emissions from Japanese
agricultural fields conducted from 1992 to 1994.

» Disadvantages:

(1) background emission is included in EFs,

because of lack of data at that point.

(2) Measurement periods were not sufficient to
estimate annual emissions — 3 months in many
cases, but less than 2 months in some cases.

And also

Small number of data were Need for Revision
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Collected data

* N,O emissions from Japanese agricultural
fields
— 246 measurements from 36 sites

— reported in peer-reviewed journals and
research reports, published before 2005.

™ O
O fallow
grassland
w0 [ Oegime
Ot
5o
~ ° *No clear
£l 8 relationship with
5 © N application rate
;mf g
S o *Emissions from
= o 0 tea are
o ° remarkably high
o o (]
e 0,0%, «3 categories:
8 o ° ° *tea
J 0FB28C c0e 8 B8 o o -paddy rice
T T T T T T . eupland
o 200 400 600 800 1000 1200

total N application rate (kg/ha)
Relationship between N inputs and N,O emissions from
different crop types

upland

soil
O velldrained s
O poo drained sl

+Soil drainage classes
were categorized from
soil types

*Poorly drained soil >
well-drained soil

*No clear relationship for
poorly drained soil

*Well-drained soil:
R?=0.38

T T T
200 400 600 1000 1200

total N applic: ® (kg/ha)

Relationship between N inputs and N,0 emissions from upland fields with
different soil drainage type (measurement period more than 90 days)

g
% )
Table 2 g

Summary of N20-N emission and
fertilizer induced N20-N emission factor from Japanese upland field (except tea filed)
measurement period more than 90 days

standard

soil drainage # n mean L median min max
deviation

N20-N emission (kgN ha-1)
well drained soil 67 1.03 a 1.14 0.61 0.09 6.28
poorly drained soil 35 478 b 5.36 2.88 0.07 233
Eertilizer induced N20—-N emission %
well drained soil 15 032 a 0.49 0.16 0.07 202
poorly drained soil 9 1.40 0.95 1.26 0.57 3.30
esumatea
emission factor for 062 § 048 $$

M40

® poorly drained soil > well-drained soil
® EF for upland = 0.62 + 0.48 % (weighted by area of soil type)
©® measurement period: more than 90 days

assuming that most of the fertilizer-induced N20 emission should be included in this period,
because data availability

Table
Summary of N20-N emission (kg ha—1) and
Fertilizer induced N20-N emission factor (%) from Japanese tea fields

standard . .
n mean - median min max
deviation
N20-N emission (kgN ha—1)
26 243 16.3 27.11 2.39 61.0
Estimated fertilizer induced emissien factor (%) $

26 2.82 1.80 3.02 0.35 8.25

® background emission was assumed as same as IPCC default
value (1kg ha-1),

because no reliable data from zero-N control plot was available.
® Measurement period: 210 to 365 days

Summary of estimated EF for Japanese
Agricultural soil

o2
» Upland =0.62 + 0.48 % @ﬁﬁ
— lower than the IPCC default EF of 1%.
— lower than the EF of 0.8% by FAO/IFA (2001).

« poorly drained soils are mainly used for rice paddy fields in
Japan.

« Ratio of well-drained soil among upland field is relatively
high (78%) in Japan.

* Tea=2.82+182%
* Rice paddy =0.31 £ 0.31 %

— *estimated from N20 emission data of rice paddy
fields worldwide (Akiyama et al., 2005; IPCC, 2006)
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4. Issues related to compiling GHG

database for inventory work
~ estimate EF from papers with field
measurement data

Missing information

 Lack of basic information in many papers

— soil type, soil property, type and amount of
chemical and organic fertilizer, etc
— impossible to calculate total emission
» Only average flux is shown, but measurement
period is not stated.
* Only emission from fertilizer applied area of
band application is shown, but not emission
from entire field.

How to get representative data

» Each paper have its own objective, not for GHG
inventory
— Few measurement include zero N control, which is
needed to calculate fertilizer induced emission factor
— Measurement periods of many experiment are not
enough to estimate annual emission

¢

« Danger of Bias : location, crop, soil type, etc
— Each field measurement are planned individually, Not
systematically designed for inventory
— Small number of data is easily to be biased — get enough
number of data to represent your country, otherwise default
EF is better than country specific EF!

Thank youl!
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v-GHG! Inventory: WG

= vV NCZ Inventory Status
NCZ GHG Inventory v'NC2 Constraints and Gaps

v NC2 Agriculture Inventory
Malaysia v Agriculture - Constraints and Gaps
v  Agriculture - Activity Data and Assumptions
vAAgriculture Inventory
. INC anaiNGZ

WGIA6 =7ty oo

NC2 Operational Eramework

Project Steering Committee

Technical Review Project Management Group.
Commitiee & Secratariat
GHG Inventory Working Group Vuinerabilty &ériz‘;‘a"m Working Mitigation Working Group

Energy & Energy & Energy Industrial LULUCF Agriculture Waste
Transport

Transport And Processes

" " " Transport
\ndustral Biodiversity Public Health Industrial
Processes

Processes

Agriculture Agriculture

LULUCF PTM " - Pusat Tenaga Malaysia NRE - Ministry of Natural Resources and Environment

FRIM - Forest Research Institute of Malaysia KTAK - Ministry of Energy, Water and Communications
Waste MARDI - Malaysian Agriculture Research and MoA - Ministry of Agriculture and Agro-based
Development Institute Industry
DOE - Department of Environment

INC - LLevel Assessment:

Current Year: Level
Sectors ‘ C()2 Equiva|ent (Gg) Estimate (Gg| Assessment | Cumulative

Level Assessment Results €O, Eq.) () (%)
Eissions Pamovzl Landfills

Energy inali 155,588 Transportation
Industrial Processes Finalised 20,365 e

= Fugitive emission- O&G
Agriculture Finalising 5,906
Land Use Change and
Forestry )
Waste Cement production

—— Wastewater-Industrial

Total (emission only) 205,276

Residential & commercial
Net Total 181,290

Flooded rice fields
Finalised 386,566
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Level Assessment Results

Energy industries
Transport

Current Year.

Estimate (Gg | Assessment

0, Eq))

Fugitive emission —~CH4 (oil &gas)
Manufacturing & construction

Solid waste disposal

Transformation & military

Mineral products
Metal production

Energy Residential and Commercial

Chemical products
Rice cultivation

Industrial wastewater

Gaps and Constraints

4. Technical and
institutional capacity
eeds

Description

Training the activity data generating
institutions in GHG inventory
nmethodologies and data formats

Level
Cumulative

(%) (%)

Potential Measures for
improvement

Arrange extensive training programs

data for

emission measurements in the
sectors

Conduct measurement for key
categories and develop local EF

6. Resources to sustain
national icati

Sustain and enhance research
networks i under Initial and

effort

second National Communications

Regular Updates are required to
ensure sustainability of GHG
Inventory

7. Continuity of expertise

Those involved in inventory and NC
works are at retirement age. Further
NNC works will be affected

re

Planned and encouraged
involvement of junior and new
officers in NC works

fyertory

Sources oft Activity Data:

v

Ministry of Agriculture

Department of statistics
FAO Database
Local Experts
Workshops

Revised 1996 IPCC Guidelines

1. Data Organisation

CGER-1087-2009, CGER/NIES

* Mismatch in sectoral detail across
different published documents

« Inconsistency in top-down and
bottom-up data sets for same
activities

+ Data scattered in many agencies

improvement

« Design consistent reporting
formats

« Design consistent reporting
formats

« Database for reporting the raw
data according to IPCC
requirements

2. Non-availability of
relevant data

Data for refining inventory to higher
tier levels

Data depths to be improved, some
requires data surveys

3. Non-accessibility of
data

* Lack of ii

for data sharing - time consuming
to compile data

« Time delays in data access

* Proprietary data for inventory
reporting at Tier Il and Tier lll level

« Establish p and establish
effective networking with data
providers

« Awareness generation

« Involve industry and monitoring
institutions

fyertory

GHG Sources:

v/

Domestic Livestock

Flooded Rice Cultivation

Field Burning of Agricultural. Residues
Agricultural Soils
Rrescribed Burning of Savannas

Revised 1996 IPCC Guidelines

Sectors

1. Domestic Livestock

Description.

« Non uniform of available data
eg: cattle / beef cattle / dairy cattle
« Non-availability of relevant data
eg: AWMS
« Local EF

Potential Measures for;
improvement

« Extrapolation
« Workshops and local experts

* IPCC default values

« Data not in the form required by IPCC
guideline
eg: water regimes

« Local EF

« Workshops and local expert

« IPCC default values and local
study

3. Burning of Agriculture
Residues

« Lack of available data
eg: buming of rice straw / season /
irrigation status

Workshops and local experts

4. Agriculture Soils
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Livestock

Buffaloes 149,554 142,042

2001 2000°'s

140,000

Non-dairy cattle 679,170 697,197

705,062

Dairy cattle 35,746 36,695

37,109

Sheep

151,537 15,7070

129,108

Goats 237,680 237,634

247,338

Horses 4,500 4,000

3,900

Swine 1,954,940 1,807,590

1,972,530

Poultry 121,000,000 | 123,650,000

Source: FAOSTAT 2007

Revised 1996 IPCC Guidelines

NC2: Agriculturednyvento)

Year

1999 20)00)

Granary 394076 391012

149,586,000

2001 2000's

375116

Non granary 214796 223790

221186

Upland 83517 83900

77332 81,583

Total 692389 698702

Source: Paddy Statistics of Malaysia 2002, DOA

Revised 1996 IPCC Guidelines

NC2: Agriculture nventory,

F of Y ong

Revised 1996 IPCC Guidelines

f —
Scaling
Category Sub-Category. Factors
0

Upland None
Continuously flooded 1
A Single aeration 0.5(0.2:0.7)
—— Multiple aeration 0.2(0.1-0.3)
Continuously flooded 1
Rainfed Fiood prone 08(0.51.0)
Drought prone 0.4(0-05)
Water depth 50-100 cm 0.8 (0.6-1.0)
Deep water
Water depth > 100 cm 0.6 (0.5-0.8)

Total Lowland

673634 | 688,242

606,659
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Revised 1996 IPCC Guidelines

1. 6% of the total poultry is “ayam kampung”
(based on Semenanjung JPH statistics)
2. Dairy cattle derived as 5% of total cattle
(based on Semenanjung JPH statistics)
3. Manure management (AWMS) based on following
assumptions (%): (Expert estimate)
Solid

Storage
and Drylot

Pasture
Range and
Paddock

Anaerobic
Lagoon

Othier:
System

Liquid
System

Daily

Animal spread

Used Fuel

Non-dairy Cattle (%)

Dairy Cattle (%)

Poultry (%)

Sheep (%)

Swine (%)

NC2: Agriculturednyvento)

1. Non granary area include rainfed and small scale
irrigation schemes

2. All rice in granary areas under continuous
flooding

3. Non granary areas are under continuous flooding
(40%), subjected to flooding (30%) and drought
(30%)

4.:No organic amendment added to rice field

5. Thailand emission factor (EF) was used for
flooded rice methane emission

Revised 1996 IPCC Guidelines

NC2: Agriculturednyventor

Rice Production (Metric tonnes)

Year 1999 20)00) 2001 2000's

Granary 1,456,505| 1,465,735| 1,437,659

(*) IPCC Defaults

Non granary 521,538 610,520 596,561

Upland 58,598 64,649 60,775 61,341

Total 2,036,641| 2,140,904 2,094,995 2,090,847

Source: Paddy Statistics of Malaysia 2002, DOA

Revised 1996 IPCC Guidelines




NC2: Agriculturednyvento)

Assumptions:

1. Amount of rice straw is derived through rice yield and
harvest index (IPCC default)

2. No rice straws are burned in upland area

(Expert estimate)
3. An average of 20% and 10% of straw.are burned. in
granary.and. rainfed non-granary area respectively.
(Expert estimate);

Revised 1996 IPCC Guidelines

NC2: Agriculturednyvento)

NCoreri

Ammonium Nitrate 33
Ammonium Phosphate 20
Ammonium Sulphate

Urea 46
Other complex N Fertilizers 15*

Other nitrogenous fertilizers

* Estimated

Source: FAOSTAT 2007

Revised 1996 IPCC Guidelines

*ritvasl grreabouss o b of s npgrals smind by seane el el b caks ol el s e ss
O T L T —1

ey et x0 N&o. | co [moon| so.
el | = e | & S0 &
|

>

-1

Source: IPCC Worksheet Module 4

Revised 1996 IPCC Guidelines

CGER-1087-2009, CGER/NIES

N Fertilizer Consumption (tonnes)

Year

Fertilizer 1999 2001 2000’s:

Ammonium Nitrate 52200 55600 5000

Ammonium Phosphate 9700 5800 6100

Ammonium Sulphate 116100 104000 10000

Urea 94800 134000 134000

Other Complex Fert (N) 69800 39000 35000

Other Nitrogenous Fert 19800 10188 6817

Total (Nitrogenous Fert) 362,400 348,588 331,917 (1,311,870

Cultivation on Histosol (Ha)

Pineapples

Source: FAOSTAT 2007
Revised 1996 IPCC Guidelines

NC2: Agriculturednyvento)

Complex. N-and other N fertilizers contains
15% N (Expert estimate)

50% of the pineapples been planted on
histosol (peat) soil <20 years

(Expert estimate)

Source: FAOSTAT 2007

Revised 1996 IPCC Guidelines

okl e | Lt
s Ll [ o
el LA | gl | e
Searas Cirwgarn b dasoused i g Ly frrpTs mETNAT | ERET
L b ot et 0

2. B b it Jo
b arertmrar frer

Source: IPCC Worksheet Module 4

Revised 1996 IPCC Guidelines
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ana Drra ente o
CH, 329.3 153
Enteric Fermentation 75 44
Manure Management 19
Rice Cultivation 252 89
Field Burning 2.3 1
M,0 Co.05%) C9D
Manure Management - 3

Agriculture Soils -

IN€ = GHG EMISSION

Field Burning 0.054 0
NO, - 1
Field Burning 1
CcO - 27
ield Burning. 21

GHG Emissions,-.by.Sector

GHG Emissions by Source

160000
140000
120000
100000
80000
60000
40000

20000
0 Energy  Industrial Agriculture  Waste
Processes

Thank You
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Land use 2000 Water use 2000

Domestic M;;:ry
2%

Pasture

2%
Arable land

38%

ailand Greenhouse Gas
nventory in Agricultural
Sector .

26%

Other lan py
griculture
60% 96%

Irrigation

Amnat Chidthaisong

Joint Graduate School of
Energy and Environment

Not imigated
74%

Land use

Towprayoon et al. 2005
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Agriculture Census 2003
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Year 1990: 250 million tons CO2 eq

Year 1998: 298 million tons CO2 eq

4%

Land Use Wastes
Wastes Change & Pt
Land Use 1% Energy Forestry Energy
Change & 32% 40%
Forestry
41%

Industrial Agricuture Industrial
Agricuture  f'rocesses 24% Processes
21% 5% 5%

Land Use
Change &
Land Use Forestry Wastes
Change &  \yastes 7% 8%
Forestry 5% _
17%
. Energy Energy
[Agriculture 51% Industrial 56%
23% dustrial Processes
Processes 5%

Year 1994: 325 million tons CO2 eq

Year 2003: 344 million tons CO2 eq

N20

1990 1994

N20 HFCs

N0 HFCs
5% 0%

%% 0%

1998 2003

co2

CH4: Year 1990, 58 Mil ton

Wastes

Energy Land Use Energy
5% 4% Change & _ Wastes 6% .
Land Use Industrial Forestry 1% Industrial
Change & Processes 2% Processes
Forestry 0% 0%
1%
CH4: Year 1998, 80 Mil ton CH4: Year 2003, 95 Mil ton
Energy
V‘Tss:/es 10% Industrial Wastos Energy
Land Use g Processes 27% 12%
Change & 0% Land Use Industrial
Forestry Change & Processes
1% Foresiry 0%

CH4: Year 1994, 67 Mil ton

1%
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- ]
NO e e ¥ Enerc
Kty AN P 2%
Wastes Mannure
0% 5%
Agriculture, Industrial
0% Pre:se;’ses N
i ooy ice
Chango & 73%
Forest
o . 1994
1990, 3.6 Mil ton 1994, 17 Mil ton
Enteric
E Wastes :
Land Use  wastes ";o;,gy Land Use 3% Industrial 15%  Mannure
Change & 6% Industrial Change & Processes 3%
Forestry Processes °
1% 0% Forestry 0%
0%
CH, from —
i 82%
oo Agriculture sector
- 88% 2003
1998, 14 Mil ton 2003, 30 Mil ton
Manure Current Year Level N
management Level Assessment Results Estimate Assesﬂsmznt C"'"(',,‘/:;"""’
35% (Gg COEq) (%)
Agriculture soil 1.A.1 | CO2 Emissions from Stationary Combustion 45529 20.33% 20.33%
65%
8 4.C | CH4 Emissions from Rice Production 44321 19.79% 40.11%
1.A.3 | CO2 Mobile Combustion: Road Vehicles 39920 17.82% 57.94%
Agricultural
residue buming Manure " 1.A.2 | CO2 Manufacturing Industries and Construction 30824 13.76% 71.70%
management
0% % 2.A | CO2 Emissions From Cement Production 14920 6.66% | 78.36%
CH4 Emissions from Enteric Fermentation in Domestic
4.A Livestock 13220 5.90% 84.26%
N20 (Direct and Indirect) Emissions from
NZO from 4.D | Agriculutural Soils 10983 4.90% 89.17%
Ag rlCuItu re sector Agric;lzt:/re soil 4.B | N20 Emissions from Manure Management 5949 2.66% 91.82%
o
2003 1.A.4 | Other Sectors: Agriculture 4849 2.16% 93.99%
1.B.2 | CH4 Fugitive Emissions from Oil and gas Operations 3731 1.67% 95.65%

LULUCE

Current
Year Net
Estimate
(Gg CO,
eq.)

LULUC
F Level
Assessm
ent (%)

LULUCF Level Assesment Results
(LULUCF Category Key Sources Only)

CO2 from conversion to Cropland 59,396.84 | 16.33%

CO2 emission from Wood and fuel wood

consumption 40,180.51 | 11.05%

CO2 removals from changes in forest and
other woody biomass stocks

|-39,101.60] 10.75%

g

Additions in SNC

m Emission factor

m KCA

= QA/QC

m Agricultural residue burning
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The monthly average (£SD) DEF 491+321
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MEF 46+456 e ——
Figura 2. Monthly Firg fountd and camedpendhng orea of biomads burned in
MDF  276+321 Thalarnd daring D002 for a) forest vegetation, and b] paddy Relds
ARF  627+346
AG 8294851
Towprayoon et al. 2007
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Towprayoon et al. 2007 Towprayoon et al. 2005
Soil Series in Rubber Tree Plantation Area . .
Year of Soil Series Survey
No. Soil series Area (m?)
1 AC 1,163,183.76
2 Ak 11,395,951.20 s
3  Ba 10,673,272.00 5 30 1
4 Beach 3,579,335.50 é 2 M
5  BhWpry 135,499.76 3 _
6  Bpay 628,795.10 g0
7 cb 1,764,090.50 s
8  Cb-hi 7,692,489.42 5 0
9 ©Cp 183,923,713.22 '§
10  Hh 902,842.62 z s H—W
o aan LLNNUUNANG U RN lilla
1961 1966 1970 1974 1978 1983 1993 2000
Year
SINWe 318,585.56 |2 Number of Soil Series Survey|
Total 2,009,939,294.52
Pechsri et al., 2007 Pechsri et al., 2007
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Towprayoon et al., 2007

Towprayoon et al., 2007

F—
Conclusions

m Agriculture is the second most important
sector as greenhouse gas emission
source

m Main gas is CH4 (>80% of total CH4
emission in 2003)

m Also the main N20 sources (livestock &
manure management)
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The 6t Workshop on GHG Inventories in Asia (WGIAG)

S 16-18 July 2008, Tsukuba, Japan

VIETNAM’S GHG INVENTORIES
IN AGRICULTURE SECTOR

Nguyen Van Anh

ding Office of the Vietnam National Steering
ittee for UNFCCC and Kyoto Protokol
of Natural Resources and Environment

National GHG Inventories in
Agriculture for 2000

GHG emissions from Agriculture sector were
divided into five following sub-sectors:

1. Livestock

2. Rice cultivation

3. Agricultural soil

4. Prescribed burning of savannas

5. Field burning of agricultural residues

Burning of Residues
Cereals

ulse

‘uber and Root

Sugar Cane
5 Other (please specify)
G_Other (please specify)

VIET NAM
Key Category K Enteriz Fermentation S e s Emissi fact
Analysis for GHG Caille mission ractors
- Sheep
Goats . . .
Ag:i::Ietht:eré;Ztor Camelzand s 1. Livestock (emission factors for CH,)  unit: ka/eaosyr
ules and Asses
for SNC - Viet Nam ouliry : - -
10 Ot (e o) Enteric fermentation | Manure management

Cattle Dairy cattle 56 27
sl Non-dairy cattle 44 2
Camels and Llamas
Molos and Aases Buffalo 55 3
ey Goats 5 0.22
e 5 Horses 18 2.18
Solid Storage and Dry Lot [
Other (please specify) ® Swine 1 7

1-Imisated Poultry 0 0.023

3 Deep Water

4 Other (please specify)

i Soils [

Burning I:)f Savannas [ [} [

Source: the revised 1996 IPCC Guidelines for National GHG Inventories

Country - Specific Emission Factors

Rice cultivation (seasonally integrated emission
factors for continuously flooded rice without organic
amendment of CH,)

Unit: g/m?
The North | The Central | The South
Continuously Flooded 37.5 33.59 21.7
Intermittently flooded 18.8 16.79 10.85
- single aeration
Flood prone 30 26.87 17.36

National GHG Inventories in
Agriculture for SNC

Unit: Gg
Sub-sector CH, N,O co NO, Co, %
equivalent

Enteric Fermentation 368.12 7,730.54 | 11.9
Manure Management 164.16 3,447.30| 53
Rice Cultivation 1,782.37 37,429.77 | 57-5
Agricultural Soil 45.87 14,219.70 | 21.8
;;(?/Sacr::']baeslj Burning of 9.97 1.23 261.71 4.46 590.67 0.9

) i 2 2.
Z'ge:iaip;l‘%g;dues s0.13| 130 1,214.68] “028| 167263 6
Total 2,383.75 | 48.49 | 1476.39 | 54.74 | 65,090.61 | 100
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GHGs emission from Agriculture sector in 2000

Field burning
; . of Savannas Enteric
Prescribed burning 2.6% Fermentation

of Savannas 11.9%
0.9% Manure
anagement
5.3%

Agricultural Soil
21.8%

Rice cultivation
57.5%

The GHG inventory in 2000 in SNC

Waste ?
2.6 Tg-1.8%

Land use change
& Forestry
15.1 Tg-10.5%

Agriculture
65.1 Tg-45.5%

(Source: MONRE 2008)

GHG emissions by sector in 1994 (INC), 2000 (SNC)
(GT CO2 equivalent)

70 E

GHG emission (GT)

Energy Industrial ~ Agriculture LULUCF Waste
Processes and FOREST
01994 02000

Total GHG Emission (2000): 143.0 million tons CO2 equi.

Conclusions

> At present, Agriculture is the biggest GHG emission
source in Viet Nam

» In 2000, GHG emission from this sector was 65.1
million tonnes of CO, equivalent, representing
45.5% of total emissions

> There are some uncertainties associated with
activity data in Agriculture sector

» Most of emission factors in 2000 GHG Inventory are
from the revised 1996 IPCC Guidelines for National
GHG Inventories. Due to using these default
emission factors, there are some uncertainties that
should be verified, analyzed and made clear in the
coming time.
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GHG Inventory Issues in SEA countries:
Agriculture Sector

The 6t Workshop of GHG Inventories in Asia (WGIA6)
16-18 July 2008, Tsukuba, Japan

Issues

Component 4 (Agriculture)

Common issues on
emission factor (EF)
and activity data (AD)
that need to be
addressed

- rice cultivation — how to categorize
water regime for rice (AD)

- EF and AD (related to water mgt.
and amount of fertilizer input); N,O
emissions from Cropland; soil C from
cropland (soil category is broad)

- crop residue ratio for use in biomass
burning GHG inventory

- enteric fermentation: enhanced
characterization

- need local EF for manure
management for different AWMS

Issues Component 4 (Agriculture)
Proposed methodology |-refer to Huke Database of IRRI for
or approaches rice AD based on rice ecosystems

- Encourage participating countries to
develop EFs using measured data
-collaborate with IRRI (for rice) and
New Zealand LEARN Project (for
livestock)
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National Institute for Agro-Environmeg

A Perspective of Agriculture Sector
Involvement in Asian GHG
Inventory beyond 2013

Toshiaki Ohkura
Natural Resources Inventory

Soil Carbon in Arable Land

@ Lesson from National Soil Monitoring Project
in Japan S

¥y

* Soil Fertility Improvement Act
* Organic Agriculture Act

* Sustainable Agriculture Act

Soil Carbon as an indicator of
agricultural land management (OECD)

Soil Monitoring (Longitudinal)

{; gz About 20,000 sites
. 15t to 4t period survey
About 5,000 sites

5t period survey

Total Agricultural Lan
Area is about 5 millj

¥
i

m

bk

T 1
n 1 mon 1

] 1
m W % 11

1 ran®
Andisols Ultisols like Major ' "
(upland) upland Paddy soils ‘

Same Data Analysis by Crop Type

E

Ly T

-
-

it ] et
. i [ ] Sann
i i
_ iz [7 aE
1T oI 1 TITIY
=g " "z " m e Bl
s Green a5 Green
Paddy _ Cereals Vegeta _ Orchard ca Pasture

Rice upland bles

hl

Facts and Fallibilism in Science

@ Setting Base Year (ex. 1990)
@ Justification of Base Period (ex. 20years)

# Inventory Status and Data Availability in
Asian Countries

# Public Consensus for Accelerating Soil Car
Sequestration in Arable land regarding
Multifunctionality of Agriculture
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Raising awareness
of GHG Inventories and CC
in the Philippines
Jose Ramon T Villarin
Klima Center

Manila Observatory

July 2008

ifina

Outline

« Activities undertaken
« Outcomes

« Future activities

« Recommendations

ifina

Activities undertaken

. IEC

« Actual compilation
« Training

« Policy

« Research

kifia

Outcomes

. Greater awareness top-
down, bottom-up

« Train, train, train

A lmide | w Commary frvavaeras

e

. |[EC collaterals

. Uneven capacity

. Policy interventions
. Projects

kifia

Future activities

« Training
« Policy

« Research
. [EC

kifia

Recommendations

Periodic inventorying
Networking

Research and training \ﬁ_-"'. '. v B
IEC """w
Co-benefits
Mobilizing culture *
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Phil Daily Ing, 29 June 2008, Photo by Nino Jesus Orbeta E_ng?_!
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KOREA’S EXPERIENCE IN
AWARENESS RAISING ABOUT
GHG INVENTORY AND
CLIMATE CHANGE

THE 6™ WORKSHOP ON GHG INVENTORIES IN ASIA(WGIA6)
16-18 JULY, 2008, TSUKUBA, JAPAN

Kyonghwa Jeong
Korea Energy Economics Institute

Contents

Activities in Awareness Raising about GHG
Inventory and Climate Change in Korea

Outcomes of the Activities
The Way Forward

Korea Energy Economics Institute

Activities in awareness raising about GHG
inventory and climate change in Korea
Korea Climate Change Week

Internet Portal Sites
Education

Korea Energy Economics Institute

¢ Awareness Raising and Information Campaign
= Events
—  Performance of global warming
Exhibitions
—  Carbon Neutral Campaign

CO2 emission calculation events(Carbon Tree Calculator)

Korea Energy Economics Institute

Performance of global warming
- P

Source: KEMCO Korea Energy Economics Institute

- Launching Carbon Neutral Camgaign

E
=
!

Source: KEMCO

Korea Energy Economics Institute
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1. Korea Climate Change Week

Carbon Emission Calculation Events

Carbon Tree Calculator

Le¥s ingrurt gur fomily's snergy consumpation ket month.

Korea Energy Economics Institute

1. Korea Climate Change Week
Carbon Emission Calculation Events

Carbon Footprint

Source: Yonhap News Korea Energy Economics Institute

1. Climate Change Week
[ —
« Strengthening the capacity of private and public
sectors
= Seminars on climate change and sectors
—  Climate change and industry
— International carbon market trends
—  Climate change and local government
= Seminar tour in regions with topics about GHG
reduction and post 2012 framework

Korea Energy Economics Institute

2. Internet Portal Sites
[

+ GHG emissions

= Publication/Information on climate change
« GHG emissions accounting guidelines

« ET & CDM-related training programs

Korea Energy Economics Institute

Korea Energy Economics Institute

L_;_.ﬂ ——

Korea Energy Economics Institute

Korea Energy Management Corporation

B W,Lh : lfif
e T — = -.—l=—"-'ﬁ
b5 95 a e —
e limmanme,y -3 & -
; ———

Korea Energy Economics Institute
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Korea Energy Management Corporation
[

GEIS (Greenhouse gas Emission Information
System)
« Web program for accounting and registration of
companies GHG emissions(voluntary)
- Developed for generation, chemical, steel, and
semiconductor
- Developing for refinery, cement, paper, non-metallic, and
transportation

Climate Change Information Website

Korea Energy Economics Institute

[ —

Integrating climate change issues into the curriculum

and developing instructional materials

Appointing 3 universities as research institutes

specialized in climate change and GHG inventory

= Seoul National University : GHG emission inventory

= Gyemyong University : GHG reduction policy

« Korea University : Assessment of climate change effect and
adaption

Korea Energy Economics Institute

- Outcomes of the activities

Korea Energy Economics Institute

Outcomes of the Activities
T

Raising public awareness about global warming by
integrating climate change issues into the curriculum
and developing instructional materials

Facilitating public participation in actions to reduce
GHGs by launching carbon neutral campaign and
events

Korea Energy Economics Institute

Outcomes of the Activities
B |

Facilitating public and private access to information
about climate change and GHG inventory by
opening user- friendly climate change portal sites and
implementing web training programs for CDM and
ET

Strengthening the capacity of domestic industry on
climate change convention by sharing industry’s
experience on climate change

Korea Energy Economics Institute
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Korea Energy Economics Institute

- The Way Forward

The Way Forward

Develop a comprehensive regional GHG inventory

DB system

Develop a long-term public awareness program
such as information dissemination about what we
can do at home and at work for an effort to reduce
GHGs(through internet portal sites, TV,

newspaper)

Help local government on climate change issues

Korea Energy Economics Institute

Korea Energy Economics Institute
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6th Workshop on Greenhouse Gas Inventories in Asia

Other GHG Inventory Related Issues

_'mséussion Group 4: Other GH

July 17, 2008

i

Takeshi Enoki
Senior Analyst, Mitsubishi UFJ Research & Consulting Co., Ltd.
Cooperative Researcher, GIO Japan 1 — -4

6th Workshop on Greenhouse Gas Inventories in Asia

Relevance of inventory data on policy
making

6th Workshop on Greenhouse Gas Inventories in Asia

Roles of GHG Inventories in Policy Making

» |dentify CDM opportunities
& Developing an accurate GHG inventory can help
identify areas where CDM potentials exist.
» |dentify priorities for local air pollution policies

# The GHG inventory data can be used to compile
inventories for NOx, SOx, etc. and help prioritize
sources for reducing local air pollution.

» Improve quality of parameter data

& Improving the GHG inventory requires improvement of
parameter data (energy/industry/land use statistics)
which can benefit other policies.

6th Workshop on Greenhouse Gas Inventories in Asia

Contents

» Relevance of inventory data on policy
making

» Awareness-raising in Japan
» Information exchange -

6th Workshop on Greenhouse Gas Inventories in Asia

Roles of GHG Inventories in Policy Making

» |dentify priorities for reduction policies
# Developing an accurate GHG inventory can help
define priorities and set objectives for reducing
emissions.

» Evaluate reduction policies
# An accurate, complete inventory is necessary to
evaluate GHG emissions mitigation policies on
current levels of emissions.
» Forecast emissions
¢ The GHG inventory is the basis for forecasting future
emission levels to determine which emission sources
might require further controls.

6th Workshop on Greenhouse Gas Inventories in Asia
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Awareness-raising in Japan

» Awareness of the climate change issue and the amount
of emissions is very high in Japan, thanks to the “Team
Minus 6%” campaign.

» The name is a reference to Japan's commitment to
reduce its GHG emissions to 6% below 1990 levels.

» Public announcements on the national GHG emissions
inventory are made every year showing the emissions
from all major sources.

» Industries emitting over 3,000 tons CO, equivalent are
required to report amount of emissions and their
emissions are made public.

6th Workshop on Greenhouse Gas Inventories in Asia

- B ===

6th Workshop on Greenhouse Gas Inventories in Asia

Status of Information Exchange

> In Europe...
& The EU holds workshops that address challenges
Member States face to improve specific issues together.
» In Asia...

& WGIA provides Asian countries a chance to exchange
information, but more general information is presented
and discussed.

& Focusing on more specific issues during WGIA
meetings may prove useful to Asian countries.

CGER-1087-2009, CGER/NIES

6th Workshop on Greenhouse Gas Inventories in Asia.

The “Team Minus 6%" campaign

» Japan promotes “Team Minus 6%” campaign through:
& Media (television, internet, newspapers, etc.);
# Distribution of pamphlets;
4 Holding of symposiums.

» Examples of campaigns under the “Team Minus 6%" :

+ Cool Biz, Warm Biz: encourages people to dress to keep
cool in summer and warm in winter to reduce energy
consumption in the workplace.

& 1 kg-CO, reduction a day per person challenge

» “Team Minus 6%" website describes all campaigns and
ways the public can reduce their emissions.

———

—

6th Workshop on Greenhouse Gas Inventories in Asia

Benefits of Information Exchange

» Improve the quality of GHG inventories

# Default emission factors in the IPCC Guidelines may
not appropriately reflect national/regional
circumstances in Asian countries. Using a country-
specific emission factor from an Asian country may be
more appropriate.

# Sharing of information improves efficiency in making
improvements to the inventory.

» Explore possibilities to develop region/country-
specific methodologies and emission factors

e ——

6th Workshop on Greenhouse Gas Inventories in Asia

» GHG Inventories is a useful tool for
# Formulating/evaluating policies;
+ identifying CDM possibilities; and
# Improving quality of data collection.

» Awareness is important so that people realize
how much GHG is being emitted and can be
involved in dealing with climate change.

» Information exchange on country-specific
emission factors and methodologies can help
improve our GHG Inventories.

- B ===
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6th Workshop on Greenhouse Gas Inventories in Asia

[—

HYMESTENELS:
(thank you very much)
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Awareness Raising on
GHG Inventory and
Climate Change

Singapore

National Climate Change
Committee

« National Climate Change
Committee formed to
promote energy efficiency
and a less carbon-
intensive economy

National Climate
Change Committee

Main Committee

Bub-Committea

[ Workgroup ]

« Chaired by Senior
Parliamentary Secretary
for the Environment and
Water Resources

Building gj [ R&D @
e
Household'

Industry b

« Wide representation:

— Government, private
sector, academia, NGOs

WWW.NCCC.gov.Sg

National Climate Change
Strategy

» Consultations with stakeholders:
General public
Industries and businesses

— Online consultation
— Dialogue sessions, consultation forum

National Climate Change
Strategy

HATIONAL CLIMATE CHANGE B TRATRGY

WPGAROR GF GG
VAP TR TROM (4711221 1

E2 Singapore

» Energy efficient Singapore
— Promotion of energy efficiency and energy

conservation
« Power generation
* Industry
« Transport
 Buildings
* Households

www.e2singapore.gov.sg

Industries and Businesses Sector

Key messages

» Benefits of improving energy efficiency
= Companies can remain competitive
= Maximize profits
= Reduce GHG emissions

Activities
— Seminars on CDM
— Talks on energy efficiency
— Incentives e.g. for companies to carry out energy
appraisals
— Profile success stories
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Households, Transport Sectors
Key messages
» Impact of climate change

= Simple changes in lifestyle and habits can help to
reduce carbon footprint

Thank you
Activities
— 10% energy challenge draw for households
— Project carbon zero competition for schools, in
partnership with Singapore Environment Council

— Climate change exhibition at Science Centre
Singapore

— ‘Go green with public transport’ campaign by rail
and bus operator
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Key Source Category Analysis

Jamsranjav Baasansuren

Greenhouse Gas Inventory Office of Japan (GIO)
National Institute for Environmental Studies (NIES)

6t Workshop on Greenhouse Gas Inventories in Asia,
Tsukuba, JAPAN

July 16-18, 2008

Key source category

o A key source category is one that is prioritised within the
national inventory system because its estimate has a
significant influence on a country’s total inventory of direct
greenhouse gases in terms of the absolute level of emissions,
the trend in emissions, or both.

« Identification of key source categories enables to prioritise
available resources for preparing inventory and improve
quality of overall estimates.

Methodology for identifying key source
categories

« Quantitative (identify KSCs in terms of contribution to both
the level and the trend in national emissions)

» Tier 1

» Tier 2 (accounts for uncertainty)

« Qualitative (identify KSCs not captured by quantitative
analysis using qualitative criteria)

» mitigation techniques and technologies

» high expected emission growth

> high uncertainty

> unexpectedly low or high emissions

Tier 1 approach to identify
key source categories

« Level Assessment

Source category level assessment = Source category estimate / Total
estimate

Lt = Ext/ B¢ (1)

Where:

L,,: Level Assessment for source category x in year t
E;t : Emission estimate of source category x in year t
E, : Total inventory estimate in year t

Tier 1 approach to identify
key source categories

o Trend Assessment

Source Category Trend Assessment = (Source Category Level
Assessment)+ | (Source Category Trend — Total Trend) |

Tt = Lae * HI(Exi= Exo) / BExld = [(Ee = Eo) / Efl} | @)

Where:

T,. : Contribution of the source category trend to the overall inventory trend
L,,: Level Assessment for source x in year t

E,(and E, , : Emissions estimates of source category x in years tand 0,
respectively

E,and E, : Total inventory estimates in years t and 0, respectively

Performing Tier 1 Assessment (without LULUCF)

o Tier 1 approach can be readily performed using a spreadsheet analysis.
Separate spreadsheets are suggested for the Level and Trend Assessments.

Tier 1 Level A

F

E Cumulative
Level Total of
Assessment Column E

c )

Base Year Current Year
IPCC Source Category Direct GHG| Estimate Estimate
[Mg CO,eq | [MgCO,eql

Total

Tier 1 Trend Assessment

¢ > G
A B Base Year | Current Year

IPCC Source Category Direct GHG|  Estimate Estimate

[Mg CO, eq. | [Mg CO; eq

H
Cumulative
total of
Column G

E ¥
Level Trend | Contribution to
Assessment | Assessment Trend

Total
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Hands-on Training Session on Key Category Analysis

Tier 1 Level Assessment

1. Input data

D
A B . )
. ) Base Year Estimate | Current Year Estimate
PCC Source Category Direct GHG M CO, eq. Mg CO,eq.
TA Stattonary Combustion-Liguid foel o,

1A Stationary Combustion-Solid fuel
1A Stationary Combustion-Gaseous fuel
1A Stationary Combustior
1A Stationary Combustion

TA Mobile Combustion-Civil Aviation

CO, equivalent emissions
calculated using the global
warming potentials (GWP) should
be entered

2. Compute the total of the BY and current year emissions

=SUM(C3:C64) =SUM(D3:D64)

[Total | 1,126,723 1,221,934]

Tier 1 Level Assessment

2. Level Assessment is calculated following the Equation 1 and should be displayed
in the column E.

c D e
A B Base Year | Current Year L . |
IPCC Source Category Direct GHG|  Estimate Estimate | eve .
[Mg CO,eq.] | [Mg CO,eq.] | Assessmen

1A Stationary Combustion-Liquid fuel 135,264 0.11
1A Stationary Combustion-Solid fuel 265,745 0.22
1A Stationary Combustion-Gaseous fuel 68,457 0.06
1A Stationary Combustion 1.5, 0.00
1A Stationary Combustion 1402 0.00
1A Mobile Combustion-Civil Aviation /489 0.02
1A Mobile Combustion-Road 5,847 0.21
1A Mobile Combustion-Railway 485 0.00
1AMobile Combustion-Navigation 6,854) 0.01
1A Mobile Combustion-Civil aviation 4125 000
1A Mobile Combustion-Road 641 0.00
1A Mobile Combustion-Railway 4,597] 0.00
1AMobile Combustion-Navigation 5288000
1A Mobile Combustion-Civil Aviation 1,255 0.00
1A Mobile Combustion-Road 78,549 0.06
1A Mobile Combustion-Railway 5,682] 0.00
IAbioble Conpemionmigator o] 7

—D3/$D3615—‘
Source category emission / Total emission ‘

3. Source categories should be sorted in descending order of magnitude of the
level assessment

4. The cumulative total of the column F should then be computed in Column G.

¢ D E C Fl ti
c D A B Base Year | Current Year Level ';'t',“‘;:‘nf“
A B Base Year Current Year E IPCC Source Category Direct GHG] Estimate Estimate Assessment Column E
., y . " N Level Mg CO,eq] | [MgCO,eq.] o :
IPCC Source Category Direct GHG|  Estimate Estimate
M 1| | Statonary Com ot ERE 5 §5)
Mg COeq | [Mg CO;eql Mobile CombustionRoad Transporiaion 355847 y R
1A Stationary Combustion-Solid ful O, 235.648] 265.745 022 Sutonan Conhnl i b — 2
1A Mobile Combustion-Road T o, 265459 255547 021 Y T Z
1A Stationary Combustion-Liquid fuel €0, 125,478 0.11 A Miineral Product-Limestone and Dolomiie wse 7
1A Mobile Combustion-Road T N,O 98.253) 0.06 [4D Agricultural Soils 7
1A Stationary Combustion-Gaseous fuel €O, 50.487] 0.06 [2A Mincral Product-Lime Production
[2A Mineral Product-Limestone and Dolomite use CO, Z(v.475| 0.05 [6C Waste Incineration
[4D Agricultural Soils N0 63.259] 0.05 [2A Mineral Product-Cement Production
[2A Mineral Product Lime Production €0, 0.05 44 Enteic Fermentation 7
e Wasts Incimeration o o 1A Mobile Combustion-Cil Aviation
- d . E Production of Halocarbons T 00
2A Mineral Product-Cement Production €O, 0.03 and SF6-Fugitive Emissions
[4A Enteric Fermentation CH, 0.03 ‘Chemical Industry-Other
1A Mobile Combustion-Civil Aviation CO, 0.02 1 AMobile Combustion-Navigation
2E Production of Halocarbons . 6C Waste Incineration
and SF6-Fugitive Emissions PrCs o J4B Manure Management
2B Chemical ndustry-Other o o | AMobile Combustion-Navigation
TAMabile Combustion-Navigation €0, 001 e
0C Waste Incineration €O 001 ‘Mobile Combustion-Railway 3
4B Manure Management N0 001 [TAMobile CombustionNavigation 7 3
1 AMobile Combustion-Navigation N0 0.01
2A Mineral Product-Other CO, 0.00
2B Chemical Indus Ammonia Production CO, 0.00
Iv:A Mobile Combustion-Railwas N0 0.00 =SUM($E$3:E3)
[TAMobile Combustion-Navigation CH, 0.00
. . . o X
The categories that _cumulahvely accou_nt for 95% of the total of the level Tier 1 Trend Assessment
assessment are considered key categories.
« Trend assessment can be calculated (if inventory agencies have data for more
. N F than 2 years) following the Equation 2 and should be displayed in the column F.
A B Base Year | Current Year L:‘ u C';_':‘"n'l’:,‘[‘“
IPCC Source Category Direct GHG|  Estimate Estimate “m;mm Column E c D E P
[Mg COseq.] | [MgCOseq] | ° 3 ) A B Base Year | Current Year L 5 " Trend
: " evel ren
. > v il Estima Estim:
ST Ie ) T, ] = PCC Souree Category Direct GHG|  Estimate stimate | ] Assement
jobile C Transportation [€ [Mg CO,eq.] | [Mg CO,eq.]
Statonary Combustion-Liquid fusl G 54
e = TA Stattonary Combustion-Liquid fucl <o, o 000
tationary Combustion-Gaseous fuel €0, 1A Stationary C 1id ful <0, Wi L
ineral ProductLimestone and Dolomite use o, 1A Stationary C ascous fuel 0, 06 &
4D Agriculra Soils N, 1A Stationary Combustion CH, 000 000
A Mineral Product Lime Production <o, 1A Stationary Combustion N0 000
T N 1A Mobile Combustion-Civil Aviation <o, o] 000
2A Mineral Product-Cement Producti O, 1A Mobile Combr Road €O, 265,489 0.02
[sA Enteric F ntati CH, | A Mobile Combustion-Railway €O, Bl
1A Mobile Combustion-Civil Aviation €O, | AMobile Combustion-Navigation €O, 2,6
|2E Production of Halocarbons PFCs 001 0.92 | A Mobile Combustion-Civil aviation CH, 9
it A Mobile Combustion-Road Transportation CH, I3
D s o A Mobile Combustion-Railvay i, 680
:)éMobnle Cl\mhns'uamN:vlgnnon )y 1AMobile Combustion-Navigation CH,y 6,249 0.0 0.00
— = 1A Mobile Combustion-Civil Aviation N.0 2,56 | 0.0 0.00
o 1A Mobile Combt d N.O 9 A49] 0.06 0.02
o e oot 1A Mobile Combustion-Railway N0 foow] 000 000
1A Mobile Combuston-Railway X _par
[FAMobe Combusion Navigaion an, =E3*ABS(((D3-C3)/D3)-(($D$65-$C$65)/$D$65))

Trend assessment is a product of source category level assessment and the
absolute difference between the source category trend and the total trend.
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« Contribution to the trend should be computed in the Column G

c D B B
A B Base Year | Current Year .
irect GHG Level Trend
urce Category Direct GHG Estimate Estimate
Mg COpeqd | Mg COpeq] | Assessment | Assessment
C Tigud et B &
Jid fucl 2
tatonary Combuston-Gaseous acl
tationary Combustion
tationary Combustion
Mobile Combustion-Civil Avition
tobile Combustion-Rosd Transporition 2% i
fobile Ry
obile Combustion Navigstion ol
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« |dentify those source categories that contribute 95% to the trend of the inventory in

absolute terms.
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Wrap-up Session

WGIA-6
Wrap-up Session Summary

18 July 2008

Overall Recommendations

» Continued and enhanced information exchange,

— More targeted use of WGIA online network list serve
and newsletter to share information (i.e. soil carbon
inventory)

— Meetings should include an update or review of
country contributions to “Asian region” EF database,
literature, etc.

— Discuss other sectors (industrial processes, energy)

— Sharing on availability and use of remote sensing
data?

Note: Dependent upon active participation and
contributions from WGIA countries

Group Recommendations

* LULUCF working group recommendations

— Consider organizing training session can be organized on Century
model to enable participating countries to simulate the five carbon pools
essential for the inventory estimates

Tr&is will help in identifying the input data needs that each country may
nee«

— Continued exchange - challenges and opportunities countries are
various stages in inventory preparation and have also varying levels of
data and capacity (good exchange opportunity)

* Waste working group recommendations
— Next WGIA should focus on methane emissions from wastewater
treatment
— Information sharing through WGIA online network and SWGA
« Establishment of data collection format (some general form that inventory
teams can use to communicate to statistical agencies about data needs)
« Identification of country specific waste composition (best practices for
addressing data constraints)
— Provide customized approaches or guidance given four levels of data collection
Zys(ems namely: no data, not enough data, poor data quality and good quality
ata

Group Recommendations cont.

* Agriculture working group recommendations

— Short-term (next meeting)
« Country presentations on specific EF developments
« Exchange and review of Ag inventory information of each
country by all the WGIA participants
— Long-term

« Include soil C inventory as a category for discussion (use of
Century model?)

« Sharing of strategies for communicating “multipurpose” use
of inventory data to policymakers (estimates emissions, but
also indicator of sustainable agriculture production)

« Enhanced international collaboration (1 meeting is not
necessarily enough?)

Group recommendations cont.

» General GHG Inventory working group recommendations:

— WGIA members and SEA project will develop a template on |
communicating with policy makers and how to share information-results
to be presented at future WGIA meetings and (sooner if possible)

— Compile list of Regional Experts/Institutions as resource

— WGIA could serve as forum to evaluate/compare inventories (in whole
or part for QA — not formal process

— WGIA encourages case studies by some countries to develop time series and
Japan will consider supporting these case studies [how]

— Try to hold inventory compiler training programme perhaps in
association with a UNFCCC training course with next WGIA meeting
(Annex | review are good training for reviewers, but require resources.)

— WGIA participant could volunteer to develop an Uncertainty Analysis as
a Case Study:

* Make spreadsheet available

« Develop uncertainty analysis based on key categories and use simple
approach

« Consider outcome at next WGIA meeting

Some Questions/Comments

» Many recommendations, priorities?
— Consider key sources
— Clarify technical assistance needs and how
best WGIA can help (or others)
— Training requires participation of appropriate
experts (Ag, LULUCF) to be effective
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Annex

+» Detailed group summaries

Working Group 1: LULUCF

* Working Group 1 “information exchange”:
— Experiences of other countries also sought regarding the
preparation of LULUCF Inventory
« This is expected to bring forth a wider range of issues that are
posing as constraints towards the development of their respective
inventories
« Training on methodology itself (definitions)
* Working Group 1 recommendations:

— Atraining session can be organized on Century model to enable
participating countries to simulate the five carbon pools essential
for the inventory estimates

This will help in identifying the input data needs that each country
may need

— Challenges and opportunities — countries are various stages in
inventory preparation and have also varying levels of data and
capacity (good exchange opportunity)

Working Group Il: Waste

» Working group 2 “information exchange”:
— Discussed strategies for data collection

— Recognized need for improved communication is needed
between data users and data suppliers (statistical agencies)

« Working group 2 recommendations:
— Next WGIA should focus on methane emissions from
wastewater treatment
— Information sharing through WGIA online network and SWGA
« Establishment of data collection format (some general form that
inventory teams can use to communicate to statistical agencies
about data needs)
« Identification of country specific waste composition (best practices
for addressing data constraints)
— Provide customized approaches or guidance given four levels of data
collection systems namely: no data, not enough data, poor data quality
and good quality data

Working Group 3: Agriculture

»  Working group 3 “information exchange”:
— Sharing of inventory preparation for specific source categories
— Sharing of data improvement strategies
— Improve collaboration between researchers and compilers

»  Working group 3 recommendations:
— Short-term:
« Country presentations on specific EF developments
« Exchange and review of Ag inventory information of each country by all the
WGIA participants
— Long-term:
« Include soil C inventory as a category for discussion (use of Century
model?)
« Sharing of strategies on communicating “multipurpose” use of data (GHG
inventories, but also indicator of sustainable agriculture production)
« Enhanced international collaboration (1 meeting is not necessarily enough?)
* More targeted use of WGIA list serve and newsletter

Working Group 4: GHG Inventory

*  Working group 4 “information exchange”:

— Share strategies for communicating and linking GHG inventories to other priority

activities to ensure continuity of inventories
« Working group 4 recommendations:

— WGIA members and SEA project will develop a template on communicating with
policy makers and how to share information-results to be presented at future
WGIA meetings and (sooner if possible)

— Compile list of Regional Experts/Institutions as resource

— WGIA could serve as forum to evaluate/compare inventories (in whole or part for
QA — not formal process

— WGIA encourages case studies by some countries to develop time series and Japan will
consider supporting these case studies [how]

— Try to hold inventory compiler training programme perhaps in association with a
UNFCCC training course with next WGIA meeting (Annex | review are good
training for reviewers, but require resources.)

— WAGIA participant could volunteer to develop an Uncertainty application Case
Study:

* Make spreadsheet available
« Develop uncertainty analysis based on key categories and use simple approach
« Consider outcome at next WGIA meeting
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Annex 1

Agenda

Day 1, Wednesday 16" July

10:00~10:30
10:30~11:40

10:30~10:35

10:35~10:40

10:40~11:00

11:00~11:10

11:10~11:25

11:25~11:40

11:40~11:50

11:50~15:30

11:50~12:00

12:00~12:20

12:20~12:35

12:35~13:45

13:45~13:55
13:55~14:15

14:
15~14:35

14:35~14:50

Opening Session

Chair: Takahiko Hiraishi
Hideki Minamikawa
Ryutaro Ohtsuka

All

Yukihiro Nojiri
Jamsranjav Baasansuren
All

Participant Registration

Welcome Address (MoEJ)

Welcome Speech (NIES)
Introduction of Participants
Overview of WGIA6

Progress Report on WGIA Activities
Q&A

Photo

Session I: Promotion of International Cooperation

Chair: Yukihiro Nojiri

Kotaro Kawamata

Sei Kato

Dominique Revet

Kiyoto Tanabe

Mausami Desai

Leandro Buendia

Todd Ngara

Rapporteur: Jose Ramon T Villarin

Importance of Measurement for Global GHG
Reduction

Japan’s Policies and Efforts on GHG Inventory,
Measurement and Reporting

Latest Update on non-Annex I National

Communications

Lunch Break

Cooperation with Europe

U.S. Programs and Efforts on GHG Inventories,
Measurement and Reporting

Regional Capacity Building Project for
Sustainable National GHG Inventory
Management Systems in Southeast Asia (SEA
Project)

Some African Experiences in GHG Inventory

Preparation
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14:50~15:20  All Q&A and Discussion

15:20~15:40 Tea Break

15:40~18:00 Session II: Uncertainty Assessment
Chair: Leandro Buendia  Rapporteur: Amnat Chidthaisong

15:40~15:50  Kiyoto Tanabe Guidance to Session II

15:50~16:10  Simon Eggleston Uncertainty Analysis in Emission Inventories

16:10~16:30  Kohei Sakai Uncertainty Assessment of Japan’s GHG
Inventory

16:30~16:50  Sumana Bhattacharya Uncertainty Assessment: India’s Experience

16:50~17:10  Cheon-Hee Bang Uncertainty Evaluation of Waste Sector :
Korea’s Experience

17:10~17:30  Nguyen Chi Quang Uncertainty Assessment in GHG Inventories in
Vietnam

17:30~18:00  All Q&A and Discussion

18:30~20:30 Dinner (at the NIES canteen)

Day 2, Thursday 17" July

9:30~11:40 Session I1I: Time Series Estimates and Projection
Chair: Dominique Revet ~ Rapporteur: Todd Ngara
9:30~ 9:40 Kiyoto Tanabe Guidance to Session III
9:40~10:00  Sei Kato Global Warming-related Policies of the
Japanese Government: Kyoto Protocol Target

Achievement Plan

10:00~10:20  Sirintornthep Towprayoon Time Series Estimation and Projection of GHG
Emissions
10:20~10:40  Dadang Hilman Indonesia’s Experiences in Developing of Time

Series Estimates and Projections (Including

Evaluation of Impacts of Policies and

Measures)
10:40~11:00 Tea Break
11:00~11:40 All Q&A and Discussion
11:40~12:50 Lunch Break
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12:50~16:45
12:50~13:05
13:05~16:45

13:05~16:45

13:05~16:45

Session I'V: Working Group Discussion

Kiyoto Tanabe
WG: LULUCEF Sector

Chair: Sumana Bhattacharya

Yoshiki Yamagata

Sumana Bhattacharya

Damasa B.

Magcale-Macandog
Mitsuo Matsumoto

WG

WG: Waste Sector
Chair: Tomonori Ishigaki
Tomonori Ishigaki

Gao Qingxian

Hiroyuki Ueda

Normadiah Haji Husien

WG

WG: Agriculture Sector
Chair: Kazuyuki Yagi
Kazuyuki Yagi

Osamu Enishi

Hiroko Akiyama

Shuhaimen Ismail
Amnat Chidthaisong

Guidance to Session IV

Rapporteur: Batimaa Punsalmaa

Remote Sensing Based Monitoring System for
LULUCF

Approach for Preparing GHG Inventory from
the LULUCEF Sector in India

Improving Secondary Forest Above-ground
Biomass Estimates Using GIS-based Model

Japan’s Forest Carbon Accounting System for
Kyoto Reporting
Q&A and Discussion

Rapporteur: Sirintornthep Towprayoon

Property and Reliability of Waste Data

Use of Surrogate Data in Waste Sector
Estimation (China’s case)

Development of Waste Sector GHG Inventory
in Japan

Malaysia: Report for Greenhouse Gas
Inventories for Second National
Communication (NC2), (Waste Sector)

Q&A and Discussion

Rapporteur: Shuhaimen Ismail

Introductory Presentation

Measurement Method of GHG Emission from
Ruminants and Manure Management

CH4 and N,O from Rice Paddies in 2006 IPCC
GLs and Estimate of Japanese Country Specific
N,O Emission Factors

NC2 - GHG Inventory

Thailand Greenhouse Gas Inventory in
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Agricultural Sector

Nguyen Van Anh Vietnam’s GHG Inventories in Agriculture

Leandro Buendia Sector
GHG Inventory Issues in SEA Countries:
Agriculture Sector

Toshiaki Ohkura A Perspective of Agriculture Sector
Involvement in Asian GHG Inventory beyond
2013

WG Q&A and Discussion

13:05~16:45 WG: GHG Inventory
Chair: Thy Sum  Rapporteur: Simon Eggleston

Jose Ramon T Villarin Raising Awareness of GHG Inventories and CC

in the Philippines

Kyonghwa Jeong Korea’s Experience in Awareness Raising
About GHG Inventory and Climate Change

Takeshi Enoki Other GHG Inventory Related Issues

Shu Yee Wong Awareness Raising on GHG Inventory and

Climate Change: Singapore
WG Q&A and Discussion
14:45~15:05 Tea Break

17:00~18:00 Hands-on Training Session on Key Category Analysis
17:00~17:15  Jamsranjav Baasansuren Introduction to Key Source Analysis

17:15~18:00 All Training

Day 3, Friday 18™ July

9:30~12:40  Wrap-up Session
Chair: Takahiko Hiraishi ~ Rapporteur: Mausami Desai

9:30~10:30 Speakers from the Working Reports of Group Discussions

Groups
10:30~11:00  All Discussion
11:00~11:15 Tea Break
11:15~12:00  Rapporteurs Overall Summary of Session I, IT & III
12:00~12:30 All Discussion on Future Activities
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Mausami Desai Wrap-up
12:30~12:40  Yoshifumi Yasuoka Closing Remarks (NIES)
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Annex II: List of Participants

CAMBODIA
Mr. Chan Thoeun HENG

Ministry of Environment

Mr. Thy SUM

Ministry of Environment

CHINA
Dr. Qingxian GAO
Chinese Research Academy of Environmental

Sciences

INDIA
Dr. Sumana BHATTACHARYA

Ministry of Environment and Forests

INDONESIA

Dr. Retno Gumilang DEWI

Bandung Institute of Technology
(Institut Teknologi Bandung)

Mr. Dadang HILMAN

State Ministry of Environment

JAPAN
Dr. Hiroko AKIYAMA
National Institute for Agro-Environmental

Sciences

Dr. Osamu ENISHI
National Institute of Livestock and Grassland

Science

Mr. Takeshi ENOKI
Mitsubishi UFJ Research and Consulting
Co., Ltd.
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Ms. Mayuko HATTORI

Ministry of the Environment

Dr. Yuriko HAYABUCHI

National Institute for Environmental Studies

Mr. Ken IMAI
Suuri-Keikaku Co., Ltd.

Dr. Tomonori ISHIGAKI
Ryukoku University

Dr. Baasansuren JAMSRANIJAV

National Institute for Environmental Studies

Mr. Sei KATO

Ministry of the Environment

Mr. Kotaro KAWAMATA

Ministry of the Environment

Mr. Kazumasa KAWASHIMA

Ministry of the Environment

Mr. Masanori KOMA

Japan International Cooperation Agency

Dr. Mitsuo MATSUMOTO

Forestry and Forest Products Research Institute

Mr. Hideki MINAMIKAWA

Ministry of the Environment

Mr. Takashi MORIMOTO
Mitsubishi UFJ Research and Consulting
Co., Ltd.
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Dr. Shuzo NISHIOKA

National Institute for Environmental Studies

Dr. Yukihiro NOJIRI

National Institute for Environmental Studies

Dr. Toshiaki OKURA
National Institute for Agro-Environmental

Sciences

Ms. Takako ONO

National Institute for Environmental Studies

Mr. Kohei SAKAI

National Institute for Environmental Studies

Ms. Tamaki SAKANO

National Institute for Environmental Studies

Dr. Yasuhito SHIRATO
National Institute for Agro-Environmental

Sciences

Mr. Kiyoto TANABE

National Institute for Environmental Studies

Mr. Hiroyuki UEDA
Suuri-Keikaku Co., Ltd.

Mr. Nobuyuki UTSUMI
Mitsubishi UFJ Research and Consulting
Co., Ltd.

Ms. Masako WHITE

National Institute for Environmental Studies

Dr. Kazuyuki YAGI
National Institute for Agro-Environmental

Sciences

Dr. Yoshiki YAMAGATA

National Institute for Environmental Studies

LAO P.D.R.
Mr. Khampadith KHAMMOUNHEUANG

Prime Minister's Office

Mr. Soutchay SISOUVONG
Ministry of Industry and Commerce

MALAYSIA
Dr. Normadiah HUSIEN

Department of Environment

Mr. Shuhaimen ISMAIL
Malaysian Agriculture Research and

Development Institute

MONGOLIA
Dr. Batimaa PUNSALMAA

Ministry of Nature and Environment

Dr. Enkhmaa SARANGEREL
Ministry of Nature and Environment

Hydrology and Environment Monitoring

Ms. Bulgan TUMENDEMBEREL

Ministry of Nature and Environment

PHILIPPINES
Dr. Damasa B. MAGCALE-MACANDOG
University of the Philippines Los Banos

Dr. Jose Ramon T. VILLARIN

Xavier University

REPUBLIC OF KOREA
Mr. Cheon-Hee BANG

Environmental Management Corporation
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Korea Energy Management Corporation

Dr. Kyonghwa JEONG

Korea Energy Economics Institute

Mr. Jung Hwan KIM

Ministry of Environment

Mr. Rae Hyun KIM

Korea Forest Research Institute

Dr. Kyeong-hak LEE

Korea Forest Research Institute

Mr. Min-Young LEE

Environmental Management Corporation

Mr. Sung-Hwan PARK
Ministry of Knowledge Economy

Mr. Joo-Hwa SONG

Environmental Management Corporation

Mr. Dongheon YOO

Korea Energy Economics Institute

SINGAPORE
Ms. Shu Yee WONG

National Environment Agency

THAILAND

Dr. Amnat CHIDTHAISONG

King Mongkut's University of Technology
Thonburi

Dr. Sirintornthep TOWPRAYOON
King Mongkut's University of Technology
Thonburi
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VIET NAM
Dr. Quang Nguyen CHI

Vietnam National Coal-Mineral Industries Group

Ms. Van Anh NGUYEN

Ministry of Natural Resources and Environment

IGES/ IPCC
Mr. Takahiko HIRAISHI
Institute for Global Environmental Strategies

Intergovernmental Panel on Climate Change

SEA PROJECT

Mr. Leandro BUENDIA

Regional Capacity Building Project for
Sustainable, National Greenhouse Gas
Inventory Management Systems in

Southeast Asia
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Dr. Simon EGGLESTON

Technical Support Unit

National Greenhouse Gas Inventories
Programme, The Intergovernmental Panel on

Climate Change

UNEP
Mr. Todd NGARA

United Nations Environment Programme
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United Nations Framework Convention on

Climate Change Secretariat
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Climate Change Secretriat
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