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Preface

The Workshop on GHG Inventories in Asia Region (WGIA) was first held in Phuket, Thailand in
2003, followed by the second, held in Shanghai, China in 2004. To maintain the momentum of
those meetings, on 23 and 24 February 2006 the third WGIA was held in Manila, the Philippines.
There are now 12 countries participating in this network, mostly non-Annex I countries under the
UN Framework Convention on Climate Change.

At the workshops, governmental and scientific experts responsible for the development of
greenhouse gas emissions inventories in their respective countries gather together to exchange and
discuss information and experiences regarding various aspects of inventory development. We have
discovered great value in these exchanges, as various countries in the region share many
similarities and regionally-unique characteristics that affect GHG emissions, so experiences in one
country can often be a tremendous help to others. ..

These kinds of exchanges are even more relevant than before, as all participating countries have
completed at least one national communication to fulfill their commitments under the Climate
Convention, and are already or will soon be working on their next communication. All tountries
are seeking greater accuracy and reduced uncertainty in their inventories, and to accomplish this,
many are moving from the default emission factors offered by the Intergovernmental Panel on
Climate Change to region-specific or country-specific emission factors. To respond to this situation,
this time, besides hearing the annual updates on national circumstances, participants divided into
four working group sessions for more detailed technical discussions in the sectors of: energy;
agriculture; land use, land-use change and forestry (LULUCF); and waste.

We sincerely hope that the WGIA meetings and network will continue to be valuable in helping
countries improve the quality of GHG emissions inventories in the Asian region.
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Mr. Yasuhiro Baba

Executive Director Deputy Director
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The 3rd Workshop on GHG Inventories in the Asia Region
23 — 24 February 2006, Manila, Philippines
EXECUTIVE SUMMARY

The Third Workshop on GHG Inventories in Asia Region (WGIA) was attended by governmental
officials and scientists from 12 countries and a representative of the United Nations Framework
Convention on Climate Change (UNFCCC) Secretariat.* It was organized by the Ministry of the
Environment (Japan) and the National Institute for Environmental Studies (NIES) of Japan, and
hosted by the Department of Environment and Natural Resources of the Philippines (DENR) and
the University of the Philippines at Los Banos. Objectives of the meeting were to (1) update each
other on the status of GHG inventory development in Asia, (2) specify the features of GHG
inventory development, sector by sector, and (3) identify the next steps for the WGIA.

During the first session of the workshop, participants presented updates on the status of GHG

inventories in their countries since the last WGIA meeting, in Shanghai in 2005. Selected points of

these updates are as follows:

e Countries are all making progress in improving the quality of their GHG inventories.

e Most are either already working on or planning to start work on their Second National
Communication (SNC) soon, and aim to complete the work within two or three years.

e Countries vary widely in institutional resources available for GHG inventories.

e Most countries are not yet satisfactorily using UNFCCC software/manuals/guidebooks for their
inventories.

e Many countries plan to develop or refine their own national emission factors (EFs).

The representative of the UNFCCC Secretariat presented information on “sectoral features of GHG

inventories from non-Annex | Parties.” He summarized GHG emissions data for members of

WGIA based on their national communications to the Secretariat. He pointed out that the UNFCCC

Secretariat provides many information resources (downloadable) that can save countries time and

money, and improve their inventories, including, among others:

e the UNFCCC “User Manual” (explains new guidelines for national communications)?

e the CGE hands-on training materials on GHG inventories®

e UNFCCC software for national GHG inventories* (solves problems of previous IPCC software,
and add new features, such as GPG, GPG for LULUCEF, and a key categories analysis tool, as
well as the required two tables for UNFCCC reporting [included in Decision 17/CP.8]).

e new guidelines for national communications (decision 17/CP.8).°

! Participants in WGIA include Cambodia, China, India, Indonesia, Japan, Korea, Lao PDR, Malaysia, Mongolia,
Philippines, Singapore, Thailand, and Viet Nam. Singapore was unable to attend this time.

? http://unfccc.int/files/essential_background/application/pdf/usermanu_nc.pdf

¥ http://unfccc.int/resource/cd_roms/nal/ghg_inventories/index.htm

* http://unfccc.int/resource/cd_roms/nal/ghg_inventories/index.htm

® http://unfccc.int/resource/docs/cop8/07a02.pdf#page=2


http://unfccc.int/files/essential_background/application/pdf/usermanu_nc.pdf

He reminded participants that it would be beneficial to first check the IPCC Emission Factor
Database (EFDB) to see if emission factors already registered in the database can be applied.® If
countries do decide to develop their own emission factors, they are encouraged to submit them to
IPCC’s EFDB to be verified and then shared for the benefit of others. He informed participants that
Non-Annex | countries are not required to use the new IPCC 2006 GHG inventory guidelines when
they come out, and in fact they should use the 1996 IPCC Revised Guidelines, as they will be much
easier to use.

During the second session, participants met in four separate sectoral working groups (energy;
agriculture; land use, land-use change and forestry; and waste) to discuss issues relating to GHG
emissions inventories. They started with presentations, and were followed by a discussion, with the
aim of identifying good practices, challenges and possible solutions (including within WGIA
network), and other topics. During the third session (second day), rapporteurs presented the
findings. Key points of their presentations and the discussions are as follows:

e Countries are all making steady progress in quality of GHG inventories. Needs are becoming
more specific and specialized. Countries are starting to realize that they have solutions to share,
and realize the value of continuing the meetings and activities of the WGIA.

e Now that most member countries are between their Initial and Second National
Communications to the UNFCCC, the timing is good for this type of more detailed discussion
in sectoral groups in the Asia region. There was good discussion on the technical and specific
issues in each sector in the four working groups.

e Countries have different situations, but there is much value in sharing emission factors,
estimation methodologies, measurement methodologies, etc. Many good practices were
identified and there must be many more to share.

e Some of the sectoral groups are planning to communicate during the next year, and compile
information before next WGIA meeting.

e WGIA outputs should be made available more broadly, in order to promote/enhance activities
of scientists/experts, for the benefit of policy makers, and for governments and funding
agencies, and for sharing of WGIA efforts in Asia and experience with UNFCCC and IPCC
and the international community. The idea of a creating a website for this purpose was raised.

The meeting agreed with the idea of preparing a “WGIA Activity Report,” in the format proposed
by the WGIA Secretariat, to present a list of action items to improve GHG emissions inventories in
Asia, to compile information that has been presented and discussed in WGIA to date, and to
document the history of WGIA activities. Some constructive comments were made on the outline.
The Japanese Ministry of the Environment announced that it was willing to organize the fourth
WGIA one year from now.

% www.ipcc-nggip.iges.or.jp/EFDB/main.php
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Background Paper
for the 3rd Workshop on GHG Inventories in Asia Region (WGIA)
23-24 February, 2006 (Manila)

1. Introduction

To help guide policies and strategies of countries around the world to reduce greenhouse gas
(GHG) emissions, inventories that provide accurate knowledge of GHG emissions and trends are
critically important. To discuss this topic in the Asian region, a 1 Workshop on GHG Inventories in
Asia Region (WGIA) was held in Phuket, Thailand in November 2003, followed by the 2" WGIA in
Shanghai, China in February 2005. The workshops revealed varying degrees and types of efforts by
countries to improve the accuracy of their GHG inventories, with the differences depending mostly
on national priorities, institutional and technical capacity, and experience related to GHG inventory
development. The participants of the 1% and 2" WGIAs recognized the importance of this regional
forum to share information and agreed to cooperate on the effective use of the forum in the future,
including the holding of a 3 WGIA.

2. Purpose and scope of this paper

This paper, prepared by the WGIA Secretariat, serves as a provisional background paper for the
3 WGIA. It indicates the proposed objectives and expected outcomes of the workshop, as well as
the details of each session. Based on this paper, prospective participants are invited to provide the
WGIA Secretariat with suggestions on additional information to be considered for inclusion in the
workshop. The Secretariat would highly appreciate your active input to help prepare for the
workshop. It is hoped that this paper will also help participants prepare themselves for the workshop.

3. Objectives and expected outcomes of the 3rd WGIA
3.1. Workshop objectives

»  To exchange information on GHG inventory development, sector by sector
»  To update each other on the state of GHG inventories, particularly in the Asia region
»  To add to the body of knowledge about GHG inventory development

3.2 Expected outcomes of the workshop

> ldentification of specific issues that are important for the improvement of GHG inventories, by
sector

>  Determination of the current status of GHG inventory development in each country

> ldentification of ways the WGIA network can help to improve GHG inventories in Asia in the
future

»  Enhancement of cooperative relationships within the WGIA community



4. Diagram of workshop flow
The diagram below shows the planned flow of the workshop sessions.

Day 1,
Morning
Session

Afternoon
Session

Evening

4= = 4

Day 2,
Morning
Session

Opening Session:

- Share the workshop objectives and schedule
- Introduce participants

Session I: Updates on GHG Inventories in Asia
region
- Share the news of inventory development in each country
- Make note of the sectoral features of inventory
development in non-Annex | Parties

Session Il: Countries' practices by sector
<Sectoral Working | [<SWG B> <SWG C>
Group A> - Exchange - Exchange
- Exchange information information
information specific| [specific to the specific to the
to the sector sector sector
- List the specific - List the specific | |- List the specific
issues for issues for issues for
improvement improvement improvement

- Prepare a SWG
report for Session
[l

- Prepare a SWG
report for Session
[

- Prepare a SWG
report for
Session llI

Closing Session:
- Wrap-up

Session lll: Reports and overall discussion
- Share the reports on Session | and Il
- Discuss and conclude

Figure. Flow chart of the sessions in the 3@ WGIA



5. Proposed details of each session
5.1 Session |: Updates on GHG inventories in Asia region

5.1.1 Overview

The 3 WGIA will be held almost one year after the previous workshop. In this first session of
the workshop, a representative of each participating country will speak about activities and progress
made for the development of its GHG inventories, particularly since the 2" WGIA. In addition, a
presentation from the UNFCCC Secretariat will feature the sectoral characteristics of inventory
development in non-Annex | Parties. This presentation will be a preliminary talk for the next
session: “Session Il: Countries’ practices, by sector.” In Session I, participants are expected to gain a
general and shared understanding of the current state of inventory development in Asia and be aware
of the sectoral features of inventory development in non-Annex | Parties.

5.1.2 Structure

First, brief presentations will be made by all participating countries on the state of the GHG
inventory development in their countries, particularly focusing on the period after the 2" WGIA.
The presentation from the UNFCCC Secretariat will then be given.

5.1.3. Items to be included in the presentations
(a) Presentations from participating countries
Any activities and progress made, particularly since the 2" WGIA, for the development of GHG
inventories, such as:
Policy framework to support the management of GHG inventory preparation
Research projects to improve the accuracy of activity data and emission factors
Collaborative research activities with other countries in Asia or other regions, for the
improvement of inventories

(b) Presentation from the UNFCCC Secretariat
What are the sectoral features of GHG inventories from non-Annex | Parties inside and
outside Asia?
What kinds of sector-specific issues have been identified in those GHG inventories? Have any
practices been developed to address these issues?
What kinds of requests has the UNFCCC Secretariat received from non-Annex | Parties to
help improve GHG inventories in any given sector? How has the UNFCCC Secretariat
responded and what suggestions has it made?
From the UNFCCC Secretariat’s point of view, what effective measures could be taken to
improve GHG inventories in Asia, in specific sectors?



5.2 Session II: Countries’ practices by sector

5.2.1 Overview

Through the past 1% and 2" WGIAs, researchers and government officials from Asian countries
shared information and experiences, from a wide range of areas of expertise, related to GHG
inventory development in each country. It is hoped that at the 3" WGIA, discussion will became
more concrete, (i.e., more technical and sector-specific). Sectoral working groups (SWGs) will be set
up in this session to provide an opportunity for more detailed discussion of the GHG inventory
development in certain sectors, among people with similar interests and background. The aim is that
by the end of this session, participants will have identified the sector-specific needs and potential
solutions for the improvement of GHG inventories in the region.

5.2.2 Structure

Three or four SWGs will be set up in separate rooms. The intention is for the WGIA Secretariat
to assign participants to SWGs based largely on the results of questionnaires distributed to
participants before the workshop. For each SWG, a chair and session reporter will be nominated.
Participants will be able to take part in more than one SWG if they wish.

Each SWG session will begin with presentations about two or three countries’ practices for
preparing the GHG inventories in a certain sector, followed by an active round-table discussion

among the session members.

5.2.3 Details to be included in presentations and discussions in each SWG
What are similarities and differences among countries’ practices in Asia in terms of the
development of GHG inventories in a specific sector? Result: Understand the state of the
sectoral inventories in the region.
What are the technical constraints for the development of GHG inventories in a specific sector
in a country? Do other session members recognize the same constraints in their countries?
Result: Identify commonalities in data or technical capacity gaps, by sector, in Asia.
Avre there any data or relevant methodologies that can be applied in other countries? Result:
Increase technical capacity by learning from other countries’ practices.
How can the WGIA network be utilized to improve inventories in a specific sector in the Asia
region? Result: Explore next steps to make improvements.



5.3 Session lll: Reports and overall discussion

5.3.1 Overview

Following the completion of the Sessions I and |1, participants will review the outcomes of those
sessions, further discuss them, and make conclusions of the workshop. In this process, participants
can also hear the outcomes of discussions of the other SWGs. By the end of Session IllI, it is
expected that all participants will share a common understanding of the workshop outcomes, and
have a shared vision for the future activities of the WGIA community.

5.3.2 Structure

The rapporteur of Session | and the session reporters of three SWGs will summarize their
presentations and discussions. Questions and suggestions will be then actively shared and discussed
by all.

5.3.3 Examples of expected results of discussion in Session Ill

The WGIA Secretariat envisions that some of the major results of the discussion could be as follows:
Lists of sectoral good practices in one country in the region, which could be implemented in
others, related to the development of local emission factors or good data acquisition systems.
The practices may include, for example, research work or the use of publicly-available
information sources.
Lists of data gaps that are common in the region (e.g., local emission factors, estimation
methods, etc.). Potential solutions with the use of the WGIA network could be also proposed,
including the sharing of specific information and research-related collaboration in the future.
Lists of the strengths of inventory development of a certain sector in the region. Ways to
contribute to the international community could be identified.

Directions as well as concrete future plans on the above points, based on the WGIA network.

- This paper was prepared by the National Institute for Environmental Studies in Japan, the
WGIA Secretariat on September 13, 2005.
- If you have any questions, concerns, or comments regarding this paper, please do not hesitate

to contact the WGIA Secretariat by e-mail at any time.
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The 3rd Workshop on GHG Inventories in Asia Region
23-24 February 2006
Manila, Philippines

Chairperson’s Summary

Background

1.

The Third Workshop on Greenhouse Gas (GHG) Inventories in Asia Region (WGIA) was held
in Manila, the Philippines, on 23 and 24 February 2006. It was organized by the Ministry of the
Environment (Japan) and the National Institute for Environmental Studies (NIES) of Japan, and
hosted by the Department of Environment and Natural Resources of the Philippines (DENR)
and the University of the Philippines Los Banos.

The workshop was attended by participants from 12 countries (Cambodia, China, India,
Indonesia, Japan, Korea, Lao PDR, Malaysia, Mongolia, Philippines, Thailand, and Viet Nam),
and a representative of the United Nations Framework Convention on Climate Change
(UNFCCC) Secretariat. A list of participants is attached.

Opening Session

3.

The opening session was chaired by Dr. Damasa Magcale Macandog of the University of the
Philippines Los Banos. In a welcome address, Dr. Shuzo Nishioka of NIES gave a short history
of the WGIA and outlined the structure of the workshop. In a welcome speech, Dr. Enrico P.
Supangco, Vice-Chancellor for Research and Extension, University of the Philippines Los
Banos, pointed out that participation in this workshop was a sign of commitment to a better
environment and quality of life for people. In the second welcome speech, Mr. Hon. Demetrio L.
Ignacio, Undersecretary for Policy and Planning, Environmental Management Bureau, DENR,
put this meeting into the context of national commitments under the UN Framework
Convention on Climate Change to prepare inventories of greenhouse gas emissions to help
combat climate change. Participants then introduced themselves to the group. Ms. Chisa
Umemiya of the Greenhouse Gas Inventory Office of Japan then gave a detailed outline of the
workshop, and stated the workshop’s three goals: (1) updating each other on the status of GHG
inventory development in Asia, (2) specifying the features of GHG inventory development,
sector by sector, and (3) identifying the next steps after this, the third WGIA. She also pointed
out that with the addition of Malaysia and Singapore recently, the number of participating

countries in the WGIA network had grown to thirteen (although Singapore was not able to
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attend this time).

Session |: Updates on GHG inventories in Asia region

4.

Session | was chaired by Mr. Tomoyuki Asizawa of NIES. In this session, participants provided
an updates on the status of GHG inventories in their countries since the last WGIA meeting
(Shanghai, 2005). All non-Annex | countries in WGIA have completed their INC* under the
UNFCCC, and have started or plan to start work on their SNC.? A selection of points from their
presentations is provided below (more detail is available in their presentation materials).

For China, Prof. Huaging Xu, of the Center for Energy, Environment and Climate Change
Research, Energy Research Institute, reported that his country was making preparations for its
SNC, this time to include hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride (SF6) along with the three gases reported in the INC. A proposal seeking funding
for this work has been submitted to the Global Environment Facility (GEF). Prof. Xu listed the
details of specific improvements that are planned for the each sector: energy; industrial
processes; agriculture; LULUCF;® and waste.

For Indonesia, Mr. Dadang Hilman, of the Sub-Division of Adaptation to Climate Change,
Office of Deputy 111 to the Minister, Ministry of the Environment, reported that his country
planned to start work on its SNC in 2006, covering a reporting period up to 2002. Features
include improvement of emission estimates from the forestry sector, and encouragement of
relevant/responsible sectors to be actively involved in development of the inventory. Indonesia
has a “National Team for GHG Inventories,” under the “Inter-Ministerial Team for National
Communications.” Participants were interested to hear that in the INC, Indonesia had included
emissions projections up to 2025 in three sectors (energy, forestry, agriculture).

For Japan, Mr. Yasuhiro Baba, of the Climate Change Policy Division, Global Environment
Bureau, Ministry of the Environment, presented several graphs to show how emissions data is
being used to carefully track each type of emissions in each sector in Japan. He described the
“Kyoto Protocol Target Achievement Plan,” established in April 2005 to help Japan achieve its
emissions reductions commitment during the first commitment period of the Protocol.

For the Republic of Korea, Dr. Kyoungsik Choi, Global Environment Team, Environmental
Management Corporation, reported on his country’s integrated approach for management of air
pollutants and GHG emissions; the use of telemetric systems (TMS) installed by the
government (in 1,841 stacks in 317 installations) as an efficient way to verify industry’s
self-reporting of emissions; and the government’s practice of providing guidance to specific

industry sectors for reporting of emissions (in some cases, industries are required to develop

L INC = Initial National Communication under the UNFCCC
2 SNC = Second National Communications under the UNFCCC
¥ LULUCF = Land use, land cover-use change and forestry
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their own emission factors).*

e For Lao PDR, Mr. Syamphone Sengchandala, of the Environment Impact Assessment Division,
Science Technology and Environment Agency, reported on plans to start work on the SNC
during the second half of 2006. His country is maintaining GHG inventories in four sectors:
energy, agriculture, forestry, and waste. Challenges faced by Lao PDR include limited
involvement of experts on climate change, and development of country-specific emission
factors.

e For Malaysia, Ms. Siti Indati Mustapa, of Pusat Tenaga Malaysia (PTM), reported that a
national team was formed in June 2004 to prepare the SNC, and inventory work was assigned
to four agencies (PTM for energy and industrial processes, Forest Research Institute of
Malaysia for LULUCF, University of Putra Malaysia for waste, and Department of Agriculture
for agriculture sector), with the target completion by June 2006. It will cover five sectors
(energy, industrial processes, agriculture, LULUCF, waste,). In the future, Malaysia plans to
extend the reporting period, improve accuracy, and systematically update the inventory.

e  For Mongolia, Ms. Bujidmaa Borkhuu, of the Institute of Meteorology and Hydrology, reported
that her country was planning to start work on its SNC in mid-2006, with the aim of completing
it in 2008. It would cover emissions from 1999 to 2001. She also mentioned that her country
was involved in a regional project (June 2003 to June 2006) funded by the United Nations
Development Programme (UNDP) and Global Environment Facility (GEF), entitled *“Capacity
Building for Improving the Quality of Greenhouse Gas Inventories” (involving 12 countries:
Albania, Armenia, Azerbaijan, Croatia, Georgia, FYR Macedonia, Moldova, Mongolia,
Solvenia, Tajikistan, Turkmenistan, Uzbekistan).> The goals are to strengthen technical and
institutional capacity and to improve the quality of data inputs to national GHG inventories.
Main outputs of the project will be (1) national manuals of procedures, (2) improvements in
data collection, (3) regional key sources documented and archived, (4) quality assurance/quality
control plans, (5) outline of an awareness campaign, and (6) long term/short term strategies to
improve national inventories. A key part of the project’s strategy was to use the time between
the first and second national communications of participating countries to enhance their
technical capacity. She also mentioned that in 2005, some recalculations were performed on
emission factors in preparation for Mongolia's SNC, and gave detailed examples of how they
improved on the accuracy over that of the IPCC default emission factors.

e  For the Philippines, Ms. Raquel Ferraz Villanueva, of the Environmental Management Bureau,
DENR, stated that her country had an Intern-Agency Committee on Climate Change (IACCC),

through which the National Action Plan on Climate Change was created in 1997. She also

* The Republic of Korea submitted its SNC in December 2003.
> http://www.rec.org/REC/programs/undp-GHGinventories/default.html
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provided some statistics on her country’s emissions. The Philippines has developed a plan for
its SNC, which includes not only updating its GHG inventories, but also a GHG protocol,
developed in partnership with another organization, for industries that are willing to voluntarily
develop their own emissions inventories.

e  For Thailand, Ms. Aree Wattana Tummakird, Measures Analysis Section, Office of Natural
Resources and Environmental Policy and Planning, reported that her country has submitted a
proposal to UNEP/GEF for development of its SNC, which will use 2000 as the base year. She
also provided detailed emissions statistics for 2003, stating that these relatively newer numbers
are available thanks to work in preparation of data required for a CDM project.

e For Viet Nam, Mr. Hoang Manh Hoa, National Office for Climate Change and Ozone
Protection, International Cooperation Department, Ministry of Natural Resources and
Environment, reported that his ministry had organized a national workshop in mid-January to
develop a plan for the SNC. He enumerated areas where major improvements are needed in his
country’s GHG inventory compared to the INC. He stated that Viet Nam would submit a
proposal to UNEP/GEF in March to fund work on the SNC, which is scheduled to start in May

and continue for three years.

5. Mr. Dominique Revet, of the UNFCCC Secretariat, presented information on “sectoral features
of GHG inventories from non-Annex | Parties.” He summarized GHG emissions data for
non-Annex | Parties based on their national communications to the Secretariat, particularly the
regional features for 12 countries participating in WGIA. He pointed out that the UNFCCC
Secretariat provides many information resources (downloadable) that can save countries time
and money, and improve inventories, including, among others, (1) the UNFCCC “User Manual”
(explains new guidelines for national communications),® (2) the CGE hands-on training
materials on GHG inventories,” and (3) UNFCCC software for national GHG inventories®
(which solves many problems of previous IPCC software, and add new possibilities, such as
GPG, GPG for LULUCF, and a key categories analysis tool, as well as the required 2 tables for
UNFCCC reporting purposes [included in Decision 17/CP.8]). He also encouraged everyone to
refer to the new guidelines for national communications (decision 17/CP.8) as they prepared
their SNC.® As some countries had indicated they were planning to develop their own national
emission factors in some sectors, he reminded participants that it would be beneficial to first

check the IPCC Emission Factor Database (EFDB) to see if emission factors already registered

® http://unfccc.int/files/essential_background/application/pdf/usermanu_nc.pdf
" http://unfcce.int/resource/cd_roms/nal/ghg_inventories/index.htm

® http://unfccc.int/resource/cd_roms/nal/ghg_inventories/index.htm

% http://unfccc.int/resource/docs/cop8/07a02.pdfipage=2
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in the database can be applied.™ If countries do decide to develop their own emission factors,
they are encouraged to submit them to IPCC’s EFDB to be verified and then shared for the
benefit of others. He referred to the project entitled “Capacity Building on Greenhouse Gas
Inventories,” involving 12 Europe/CIS countries (including Mongolia) as a good model of
regional cooperation, funded by over US$2 million by the GEF for cooperative work to
improve the quality of national GHG inventories. He also stated that Non-Annex | countries in
different regions (particularly in Asia, Africa, South America) share similar challenges and
could benefit by sharing information. Having heard that some countries were planning to use
the new IPCC 2006 GHG inventory guidelines when they come out, he emphasized that
Non-Annex | countries are not required to use them. In fact they should use the 1996 IPCC

Revised Guidelines, as they will be much easier to use.

Session I1: Countries’ practices, by sector

6.

During the afternoon, participants met in four separate sectoral working groups to discuss issues
relating to GHG emissions inventories in more detail. They started with presentations, and were
followed by a discussion, with the aim of identifying good practices (particularly in relation to
the development of GHG inventories), challenges and possible solutions (including within the
WGIA network), and other topics. The working group sectors and chairpersons were as follows:
(1) Energy (Mr. Tomoyuki Aizawa, Japan), (2) Agriculture (Dr. Batimaa Punsalmaa, Mongolia),
(3) Land Use, Land-Use Change and Forestry (Dr. Rizaldi Boer, Indonesia), and (4) Waste (Dr.

Sirintornthep Towprayoon, Thailand).

Session I11: Reports and overall discussion

7.

(@)

This session, held on the morning of the second day, was chaired by Dr. Shuzo Nishioka. First,
Ms. Villanueva reported on Session I. Next, rapporteurs reported on the discussions of the four
sectoral working groups that had met during Session Il. Summaries of their reports are provided

below.

Energy Sector Working Group (Rapporteur: Ms. Aree Wattana Tummakird, Thailand)

Experts from India, Malaysia, and Japan made presentations. The working group session was
attended by participants from China, India, Indonesia, Japan, Malaysia, Philippines, Thailand,
and Viet Nam. Good practices that were identified included the following: (1)
India—establishment of a National Inventory Management System; data collection from three
important sectors (power plants, transport, iron/steel); adoption of Tier 2 methodology; and use

of plant-specific emission factors; (2) Malaysia—establishment of a group to work on SNC;

19 \www.ipcc-nggip.iges.or.jp/EFDB/main.php
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(b)

data collecting methodology (e.g., approach stakeholders in many ways); and passion to
improve inventory; and (3) Japan—good collaboration between the agency responsible for
energy and the Ministry of the Environment (the inventory agency); balance approach (for mass,
energy, carbon); institutionalizing the country’s inventory program. The group felt that in Asia it
would be worthwhile to share experiences regarding collecting data in three specific areas:
transportation (regarding traveling distance), power plants, and heavy industry. They intend to
continue working through the year on these specific points, and prepare a document before the
next WGIA. They also felt it would be worth creating a table to share information on their

country-specific emission factors showing basic assumptions and authors.

During the discussion in plenary following the Energy working group report, a suggestion arose
to create a website to enter and share country-specific emission factors and contact information
for experts (it was felt that this could have a different function compared to the IPCC EFDB,
which involves a more formal review process), existing designs/plans for surveying emissions

(e.g., in transport sector), and other information.

Agriculture Sector Working Group (Rapporteur: Mr. Syamphone Sengchandala, Lao PDR)

Experts made presentations from the Philippines (agroforestry), Thailand (rice paddies), and
Japan (animal manure treatment). The working group session was attended by participants from
Cambodia, Lao PDR, Japan, Mongolia, Philippines, and Thailand. From the presentations, a
number of good practices were identified: (1) detailed data collection from experiments; (2)
very comprehensive measurements; (3) the use of well-designed experiments and simple,
portable equipment for measurements of CHy4, N2O, NH3 emissions; (4) the application of water
management and fertilization strategies to reduce CH4 and N,O emissions from agricultural
system in Asian countries; and (5) composting of livestock manure reduces N,O and CH,4
emissions. A number of challenges were identified: (1) development of regional-specific
emission factors for the Asian region; (2) establishing networks of monitoring stations for GHG
emissions; and (3) obtaining funding for research and capacity building in the region. A number
of solutions were identified: (1) develop and implement a regional research project; (2)
collaborate among experts; (3) share databases and expertise. During discussion, many points
arose. If livestock is a key source of GHG emissions in a country, it is especially important to
improve emission factors and data collection for CH, from enteric fermentation from livestock.
The agriculture sector is important in Asia, as it is one of the main contributors to GHG sources
(CH4and N,O) in this region. To improve GHG inventories in this sector, we need to collect
more data, expand experiments, establish monitoring networks, and develop region-specific

emission factors. Collaboration among experts in this region could be very beneficial (for
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example, paddy field agriculture is unique to Asian countries; Mongolia and India share similar
topics with enteric fermentation of livestock: agroforestry in Asia also has some special

characteristics in Asia compared to other regions).

Land Use, Land-Use Change and Forestry (LULUCF) Sector Working Group (Rapporteur: Ms.
Chisa Umemiya, Japan)

The working group session was attended by participants from Cambodia, Indonesia, Japan,
Malaysia, and the Philippines. Experts from Malaysia, Cambodia, and Japan made
presentations on (1) various improvements between First and Second National Communications
(Malaysia), (2) direct measurement of removal factors for major forest categories (Cambodia);
(3) experience from preparing inventories with the IPCC’s Good Practice Guidance (GPG) for
LULUCF compared to previous inventories (Japan). A number of good practices were
identified by the group: (1) use a statistical approach to define land-use categories under the
GPG for LULUCEF; (2) develop removal factors for major forest categories; and (3) implement
data verification through personal consultation. A number of challenges were identified: (1)
different levels of detail of forest categories and strata between states/provinces; (2) difficulty in
the defining appropriate (i.e., cost-effective) number of destructive sampling tests; (3) frequent
changes of personnel working on inventories. The group felt that the creation of stable
institutional arrangements and continued information sharing at the regional level are key to
help improving the quality of GHG inventories in Asia. A few other points that could improve
data availability include (1) enhancing national level to local level coordination and
sector-to-sector coordination; (2) enhancing official support from national governments for
GHG inventory work; and (3) sharing data among countries in the region. It was found that
there was some duplication of efforts in country-to-country collaboration in Asia, which could

be rectified by better communication.

In plenary, participants expressed the need for a regional emission factor database dedicated for
countries to share data within the Asia region. It was pointed out the IPCC’s EFDB is also a
valuable resource, with set procedures for submitting emission factors and a formal review
process by experts. It was also pointed out that when WGIA discusses “good practices,” for
example, in the WGIA Activity Report proposed later, it is important to agree on and state a
clear definition of what is meant by good practices (i.e., for GHG inventories, climate change

mitigation, or whatever).

(d) Waste Sector Working Group (Rapporteur: Dr. Qingxian Gao, China)

The working group heard three reports, on waste activity data in China, on waste flows in Japan,
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and on waste disposal in Korea. The working group session was attended by participants from
China, Japan, Korea, Mongolia, the Philippines, and Thailand. This working group focused
mainly on landfills, although it did slightly discuss waste to energy, recycling and reuse, but did
not discuss composting, incineration, and waste water. It produced a number of suggestions and
conclusions: (1) they would like to set up a network to share expertise on waste issues in this
region to work on activity data, emission factors, site measurements, treatment technology, etc.;
(2) waste stream analysis should be done for each country (and sub-region in large countries); (3)
measurements are needed in site for each country or region; (4) when doing measurements, it is
important to use standard operation procedures (SOP) for landfills, so it was recommended to set
up a work group to provide same guidance on this; (5) it is important to clarify “co-benefit” issues
as a practical strategy to address GHG emissions. (On the topic of “co-benefits,” GHG
emissions from the waste sector are generally not considered an important topic in developing
countries, so it is important to look for other benefits of GHG emissions reduction, such as
environmental and health benefits, and to cooperate with environmental scientists, governments,
and others to achieve common goals.) In conclusion, although waste management systems differ
greatly country to country in Asia, common problems do exist, like the issues associated with
measurement of GHG emissions from landfill areas. Waste flows are Asia-specific or
country-specific issue so countries here cannot rely too much on other countries’ emission

factors or estimation methods.

Some members of the sectoral working groups were keen to continue detailed discussions that
were started here, and indicated that they would make an effort to communicate and work

together during the coming year on some of the actions recommended above.

WGIA Activity Report: The Secretariat presented a proposal for the preparation of a WGIA
Activity Report. The stated purposes of the report are (1) to present a list of action items to
improve GHG emissions inventories in Asia, (2) to compile information that has been presented
and discussed in WGIA to date, and (3) to document the history of WGIA activities. Potential
readers for the report are GHG inventory developers particularly in the Asia region (but also
elsewhere in the world) and possible sponsors (for funding, etc.) etc. The outline of the report
was discussed, with the conclusion that a possible outline could be as follows: (1) executive
summary, (2) background, (3) introduction to WGIA, (4) GHG inventory development in Asia -
good practices and barriers (giving considerable detail on emission factors, methodologies, etc.,
in each country) (5) energy sector, (6) agriculture sector, (7) LULUCEF sector, (8) waste sector,
(9) Asian regional characteristics of GHG emissions inventories, (10) recommendations for next

steps, and (11) appendix (participants agreed to discuss further after the third WGIA). All
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participants in WGIA are invited to contribute text and ideas. It was suggested that the report be
presented at the Sixteenth Asia-Pacific Seminar on Climate Change, scheduled for September
2006. To be ready for that event, the proposed time line for work is as follows: contributors
submit text that was assignment (by early May), circulate to all for review (June), edit and print
(by end of August). During the discussion, it was agreed that recommendations from each
sector (i.e., the four working groups) can go into each sector report (i.e., Chapters 5 to 8) and
will be summarized in Chapter 10 (Recommendations). It was also agreed that the report could
include documentation from past WGIA workshops. The meeting agreed to go ahead with the

plan as discussed above.

Closing Session

10. The closing session was co-chaired by Mr. Yasuhiro Baba and Mr. Tomoyuki Aizawa of Japan.
Randal Helten of the WGIA Secretariat summarized the morning’s discussions. Atty.
Fernandino Y. Concepcion, Officer-in-Charge and Assistant Director, Environmental
Management Bureau, DENR, the Philippines, made closing remarks. Mr. Baba also offered his
closing remarks, thanking all participants for their contributions to the discussion and the
Philippine host organizations and personnel for their warm hospitality and support for the
workshop. He announced that Japan’s Ministry of the Environment was willing to organize the
fourth WGIA in 2007. The meeting thanked the hosts from the Philippines for their kind
hospitality in Manila.

19



Attachment |

The 3rd Workshop on GHG Inventories in Asia Region (WGIA)

23-24 February 2006, Manila, Philippines

Day 1, Thursday 23rd February

9:00~9:30

9:30~10:20

9:30~9:35
9:35~9:38

9:38~9:41

9:41~ 9:55
9:55~10:10

10:10~10:20

10:20~10:35

10:35~12:00

10:35~10:42
10:42~10:49

10:49~10:56
10:56~11:03

11:03~11:10

11:10~11:17

Dr. Nishioka, Japan
Dr. Supangco,
Philippines

Mr. Ignacio,
Philippines

All

Ms. Umemiya,
Japan

All

Prof. Xu, China
Mr. Hilman,
Indonesia

Mr. Baba, Japan
Dr. Choi, Republic
of Korea

Mr. Sengchandala,
Lao PDR

Ms. Mustapa,
Malaysia

Participant Registration (30 min.)
Opening Session (50 min.)

Chair: Ms. Macandog, Philippines
Welcome address (5 min.)

Welcome speech from host country (3 min.)

Welcome speech from host country (3 min.)

Introduction of participants (14 min.)

Overview of workshop and explanation of schedule (13

min.+ 2 min. for Q&A)

Questions (10 min.)

Tea Break (15 min.)

Session I : Updates on GHG inventories in Asia

region (85 min.)

Chair: Mr. Aizawa, Japan

“News from All”’

China’s News (5 min. + 2 min. for Q&A)

Indonesia’s News (5 min. + 2 min. for Q&A)

Japan’s News (5 min. + 2 min. for Q&A)
Korea’s News (5 min. + 2 min. for Q&A)

Lao PDR’s News (5 min. + 2 min. for Q&A)

Malaysia’s News (5 min. + 2 min. for Q&A)
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11:17~11:24

11:24~11:31

11:31~11:38

11:38~11:45
11:45~12:00

12:00~13:30

13:30~14:15
13:30~13:50

13:50~14:05

14:05~14:15

14:15~14:40

14:40~18:30
(until WG

finishes work)

Ms. Borkhuu,
Mongolia

Ms. Villanueva,
Philippines

Ms. Tummakird,
Thailand

Mr. Hoa, Viet Nam
All

Mr. Revet,
UNFCCC

Ms. Umemiya,
Japan

All

Day 2, Friday 24™ February

9:00~11:30

9:00~9:10

Rapporteur: Ms.

Attachment |

Mongolia’s News (5 min. + 2 min. for Q&A)

Philippine’s News (5 min. + 2 min. for Q&A)

Thailand’s News (5 min. + 2 min. for Q&A)

Viet Nam’s News (5 min. + 2 min. for Q&A)
Questions and discussions (15 min.)

Lunch Time (90 min.)

Session | (continued) (45 min.)

Sectoral features of GHG inventories from non-Annex |
Parties (17 min. + 3 min. for Q&A)

Overview and schedule for Session Il (13 min. + 2 min.
for Q&A)

Questions and discussions (10 min.)

Tea Break (25 min.)

Session I : Countries’ practices, by sector ( 230 min.)
Chair for Energy WG: Mr. Aizawa, Japan

Chair for Agriculture WG: Dr. Punsalmaa, Mongolia
Chair for LULUCF WG: Dr. Boer, Indonesia

Chair for Waste WG: Dr. Towprayoon, Thailand

< Please see individual sectoral guidance for the
details of each WG agenda and other relevant
information>

SessionIll: Reports and overall discussion (150 min.)
Chair: Dr. Nishioka, Japan
Report on the Day 1 (10 min.)
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9:10~9:20

9:20~9:30

9:30~9:40

9:40~9:50
9:50~11:30

11:30~11:45

11:45~12:10

11:45~12:00
12:00~12:05

12:05~12:10

Villanueva,
Philippines

Ms. Tummakird,
Thailand

Mr. Sengchandala,
Lao PDR

Ms. Umemiya,
Japan

Dr. Gao, China
All

Dr. Nishioka, Japan
Mr. Concepcion,
Philippines

Mr. Baba, Japan

Attachment |

Report from Energy WG (7 min. + 3 min. for Q&A)

Report from Agriculture WG (7 min. + 3 min. for
Q&A)
Report from LULUCF WG (7 min. + 3 min. for Q&A.)

Report from Waste WG (7 min. + 3 min. for Q&A)
Overall discussion (100 min.)
- Sectoral features of GHG inventory development
- Future Activities (e.g. WGIA Activity Report etc.)

Tea Break (15 min.)

Closing Session (25 min.)

Co-chairs: Mr. Baba and Mr. Aizawa, Japan
Wrap-up (15 min.)

Closing remarks (5 min.)

Closing remarks (5 min.)
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Energy Working Group Session (Session 2)
The 39 Workshop on GHG Inventories in Asia Region (WGIA)
23-24 February, 2006, Manila, the Philippines

14:40 ~ 18:30 (230 min.)

Session Guidance]

1. Objectives of this session (joint tasks for all the group members)
» To specify the features of the Energy GHG inventory development in Asia by

creating the lists of country’s good practices and challenges

» To prepare one presentation on the summary of discussion made in the group (this

presentation will be delivered by the nominated reporter of the group in the Session

3 of the following day)

2. Group members (as of preparing this paper)

Mr. Tomoyuki Aizawa (Chair; Japan)

Ms. Aree Wattana Tummakird (Reporter; Thailand)
Mr. Huaging Xu (China)

Dr. Sumana Bhattacharya (India)
Mr. Dadang Hilman (Indonesia)

Ms. Siti Indati Mustapa (Malaysia)
Mr. Hoang Manh Hoa (Viet Nam)

3. General Agenda (time is only as a guide!!)

14:40~14:50

By All

Introduction of members

<Part A: Introduction of Country’s Good Practices>

Listeners, please fill the provided worksheet for each of the presentations to extract essential

information for following discussion.

14:50~15:10 Ms.  Siti  Indati | “The Development of GHG Inventory for Energy
(approx. 20 min. | MUSTAPA Sector and Industrial Processes - Malaysia”
including 5 min. | (Malaysia)

for Q&A)

15:10~15:30 Mr. Tomoyuki | “Japan’s country-specific emission factors for the

(approx. 20 min.

including 5 min.

AIZAWA (Japan)

emissions from fuel combustion”
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for Q&A)

15:30~15:50 Dr. Sumana | “GHG Emission Factors Developed for the Energy
(approx. 20 min. | BHATTACHARYA | Sector in India”

including 5 min. | (India)

for Q&A)

15:50~16:15 By All Question and discussion

<Part B: Round-table discussion for “Challenges to be tackled and possible solutions”>
16:15~17:15 By All Discussion for challenges to be tackled and

possible solutions. Some discussion topics were
already raised by the group members (see the
below section 5).

- what are the challenges that you have faced?

- do you have any ideas to solve the challenges
raised by your colleague? Or do you also have the
same challenge?

- what does the regional network such as WGIA
could do to help solving the challenges?

<Part C: Summary and Completion of Presentation for Session 3>

17:15~18:30

By All

Please summarize the overall discussion your
group has created and make the presentation for
the group. The worksheets that the group members
filled out in Part A can be used for the discussion.
The outline of the discussion will be:

- overview of the presentation

- list of good practices and their features

- list of challenges and possible solutions

- other things that were discussed

- summary/conclusion

4. Descriptions of the Presentations for Part A

Speaker Title Description
Ms. Siti Indati | The Development of | This presentation provides overview on the
MUSTAPA GHG Inventory for | development of GHG Inventory for Energy Sector
(Malaysia) Energy Sector and | and Industrial Processes in  Malaysia. This
Industrial Processes - | presentation will first discuss on the choice and
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Malaysia

structure of methodology in estimating the GHG
emission particularly on CO,, CHy and N>O. Then
highlights on the calculation of emissions from all
sources of combustion and processes on the basis of
the quantities of fuel consumed and average emission
factors using the Tier 1 Methodology of Revised
IPCC 1996 Guidelines. Country-specific emission
factors may also be discussed for industrial sector
especially in Chemical (Tier 3) sectors.

The presentation will emphasized the experience and
practice of Malaysia in updating and compiling our
GHG inventory for the National Communication 2
of which could possibly be applied to other Asian
countries. These include the following:

1) Approach and estimation used in the GHG
Inventory for energy sector (sectoral and Reference
approach) and Industrial Processes

2) Data collection methodology and experience
(categorization of sectors, etc)

3) Emission calculation methodology used in the
inventory (Tier 1, Tier 2 and Tier 3)

4) Issues and challenges faced in the development of
the inventory, which can be shared by other Asian
countries

5) Recommendations to improve GHG inventory
preparation

This presentation will focus on our effort to provide
better estimation on GHG inventories for the

National Communication 2.

Mr.  Tomoyuki
AIZAWA

(Japan)

Japan’s
country-specific
emission factors for
the emissions from

fuel combustion

In Japan, the technology to utilize the by-product
gases from fuel combustion has been improved in the
iron and steel sector. Therefore, technical discussion
on how to estimate the emission factors for those
gases with consideration to the purpose of
application of those emission factors are being

conducted in the country. The presentation will talk
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about the overview of this discussion.

Dr. Sumana
BHATTACHA
RYA (India)

GHG

Emission | Emissions due to combustion of coal in the thermal

Factors Developed for | power plants, the rapidly growing industries of steel

the Energy Sector in | and cement, emission due to combustion of gasoline

India

and diesel in the ever-burgeoning road transport
sector and fugitive emissions from coal mining
together constitute over 76 per cent of the total
GHG emissions from the energy sector in India.
Efforts in India are on to reduce the uncertainties
associated with the GHG emission from these key
source categories by determining the country specific
emission factors. This paper presents a summary of
the emissions distribution from the energy sector in
India, the rationale for choosing these sectors, the
approach and methodology for determining the
emission factors and results and impacts of the

uncertainty reduction efforts on the national GHG

emission inventory estimates.

5. List of submitted discussion topics for Part B

Proponent Discussion topics
(alphabetical order)
Mr. Tomoyuki | 1.  Methodology to develop the Energy Balance Tables and the
AIZAWA (Japan) uncertainty in those tables
2. How to estimate the travel distance of automobiles
3. Comparison between Reference Approach and Sectoral Approach

MUSTAPA
(Malaysia)

Ms. Siti Indat | 1.

Technical skills on each methodology Tier 1, 2 and 3 for estimating
emissions of CO;, CH4, NOg, based on the availability of data
sources from each energy sector (Sectoral approach) particularly for
Transport, Residential & Commercial, Industry, Agriculture and
Non-energy sectors.

Topic on quality assurance/control procedure for the inventory.

Topic on uncertainty assessment (calculation and reporting) and key

sources analyses.
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Agriculture Working Group Session (Session 2)
The 39 Workshop on GHG Inventories in Asia Region (WGIA)
23-24 February, 2006, Manila, the Philippines
14:40 ~ 18:30 (230 min.)

Session Guidance]

1. Objectives of this session (joint tasks for all the group members)
» To specify the features of the Agriculture GHG inventory development in Asia by
creating the lists of country’s good practices and challenges

» To prepare one presentation on the summary of discussion made in the group (this

presentation will be delivered by the nominated reporter of the group in the Session
3 of the following day)

2. Group members (as of preparing this paper)
Dr. Batimaa Punsalmaa (Chair; Mongolia)
Mr. Syamphone Sengchandala (Reporter; Lao P.D.R.)
Mr. Chan Thou Chea (Cambodia)
Dr. Shuzo Nishioka(Japan)
Dr. Takashi Osada (Japan)
Ms. Bujidmaa Borkhuu (Mongolia)
Dr. Damasa Magcale Macandog (Philippines)
Dr. Amnat Chidthaisong (Thailand)

3. General Agenda (time is only as a guide!!)

14:40~14:50 By All Introduction of members

<Part A: Introduction of Country’s Good Practices>
Listeners, please fill the provided worksheet for each of the presentations to extract essential
information for following discussion.

14:50~15:10 Dr. Amnat | “Methane emission from Thai paddy fields by
(approx. 20 min. | CHIDTHAISONG using the sensor technique”
including 5 min. | (Thailand)

for Q&A)
15:10~15:30 Dr. Damasa Magcale | “Nitrous oxide and methane emissions from
(approx. 20 min. | MACADOG agroforestry systems in upland areas”
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including 5 min. | (Philippines)
for Q&A)
15:30~15:50 Dr. Takashi OSADA | “Better evaluation system for N,O and CH,

(approx. 20 min.
including 5 min.
for Q&A)

(Japan)

emission from composting (and wastewater

purification) of Livestock waste”

15:50~16:15

By All

Question and discussion

<Part B: Round-ta

ble discussion for “Challenges to be tackled and possible solutions”>

16:15~17:15

By All

Discussion for challenges to be tackled and
possible solutions. Some discussion topics were
already raised by the group members (see the
below section 5).

- what are the challenges that you have faced?

- do you have any ideas to solve the challenges
raised by your colleague? Or do you also have the
same challenge?

- what does the regional network such as WGIA
could do to help solving the challenges?

<Part C: Summary and Completion of Presentation for Session 3>

17:15~18:30

By All

Please summarize the overall discussion your
group has created and make the presentation for
the group. The worksheets that the group members
filled out in Part A can be used for the discussion.
The outline of the discussion will be:

- overview of the presentation

- list of good practices and their features

- list of challenges and possible solutions

- other things that were discussed

- summary/conclusion

4. Descriptions of the Presentations for Part A

Speaker Title Description
Dr. Amnat | Methane emission | Methane sensor was obtained from NIES in 2005 and
CHIDTHAIS from Thai paddy field | has been used to measured methane and carbon
ONG by wusing the sensor | dioxide emission from irrigated and rainfed rice field
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(Thailand)

technique

in Thailand since then. It has been proved very
useful and efficient approach. This presentation is
intended to show these measurement results as well as
some technical issues that arise when applying the

sensor unit.

Dr. Damasa
Magcale
MACADOG

(Philippines)

Nitrous oxide and
methane emissions
from agroforestry
systems in  upland

areas

Her study conducted field experiments and made
measurements on tree and crop growth and biomass,
tree litterfall, crop harvest and crop residues, litterfall
and crop residue decomposition. It also made an
inventory survey of livestock holdings in the
smallholder farms in the community that was studied.
Its major findings include: the major sources of N
inputs in the different hedgerow systems are the
maize crop residues and synthetic fertilizer nitrogen;
nitrogen from animal manure and tree leaf litter are
other sources of nitrogen input into the systems;
availability of litter nitrogen would depend on the
quality of the litter (high N and low lignin content)
and the rate of litter decomposition; the major soutce
of N20 emissions from the agroforestry systems
studied is the direct N2O emissions form soil; maize
monocropping system had higher N2O emissions
than hedgerow systems; and enteric fermentation is
the major source of methane emissions from

domestic livestock in Claveria.

Dr. Takashi
OSADA

(Japan)

Better evaluation
system for N>O and

CH4 emission from

composting (and
wastewater
purification) of

Livestock waste

Proper recycling of nutritive salts from livestock
waste cannot be completed only by circulation in an
area where the livestock density per unit area is
especially high just like Japan. Thus, livestock
excrement can be made more manageable through
the composting process, and the resulting product can
be distributed over a wide area. Since a large amount
of livestock waste is processed, GHG generation is
recognized to be substantial. However, few
experiments to quantitatively measure the amount of

GHG generation from the pile type composting
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process, the most widely used composting system,

have been carried out.

5. List of submitted discussion topics for Part B

Proponent Discussion topics

(alphabetical order)

Dr. Takashi OSADA | 1. Classification of livestock waste treatment plants in Japan and Asia
(Japan)

Dr. Batima | 1. Country-specific emission factor in livestock sector - whether it is
PUNSALMAA very useful to develop country-specific emission factors in developing
(Mongolia) countries where most of the time use tier I method
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LULUCF Working Group Session (Session 2)
The 39 Workshop on GHG Inventories in Asia Region (WGIA)
23-24 February, 2006, Manila, the Philippines

14:40 ~ 18:30 (230 min.)

Session Guidance]

1. Objectives of this session (joint tasks for all the group members)
» To specify the features of the LULUCF GHG inventory development in Asia by
creating the lists of country’s good practices and challenges

» To prepare one presentation on the summary of discussion made in the group (this

presentation will be delivered by the nominated reporter of the group in the Session

3 of the following day)

2. Group members (as of preparing this paper)
Dr. Rizaldi Boer (Chair; Indonesia)
Ms. Chisa Umemiya (Reporter; Japan)
Mr. Heng Chan Thoeun (Cambodia)
Mr. Atsushi Sato (Japan)

Mr. Lip Khoon Kho (Malaysia)

3. General Agenda (time is only as a guide!!)

14:40~14:50

By All

Introduction of members

<Part A: Introduction of Country’s Good Practices>

Listeners, please fill the provided worksheet for each of the presentations to extract essential

information for following discussion.

14:50~15:10

(approx. 20 min.
including 5 min.

for Q&A)

Mr. KHO Lip Khoon
(Malaysia)

“Development inventory of the country-specific
activity data and estimation methods for forests
ecosystems and land-use change in Malaysia”

15:10~15:30

(approx. 20 min.

Mr. Heng CHAN
THOEUN

“Development of the LULUCF’s GHG Inventories
of Cambodia”

including 5 min. | (Cambodia)
for Q&A)
15:30~15:50 Mr. Atsushi SATO | “Experience learned by using the IPCC's Good
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(approx. 20 min. | (Japan) Practice Guidance on Land Use, Land-Use Change
including 5 min. and Forestry in developing Japan's GHG
for Q&A) inventories”

15:50~16:15 By All Question and discussion

<Part B: Round-ta

ble discussion for “Challenges to be tackled and possible solutions”>

16:15~17:15

By All

Discussion for challenges to be tackled and
possible solutions. Some discussion topics were
already raised by the group members (see the
below section 5).

- what are the challenges that you have faced?

- do you have any ideas to solve the challenges
raised by your colleague? Or do you also have the
same challenge?

- what does the regional network such as WGIA
could do to help solving the challenges?

<Part C: Summary and Completion of Presentation for Session 3>

17:15~18:30

By All

Please summarize the overall discussion your
group has created and make the presentation for
the group. The worksheets that the group members
filled out in Part A can be used for the discussion.
The outline of the discussion will be:

- overview of the presentation

- list of good practices and their features

- list of challenges and possible solutions

- other things that were discussed

- summary/conclusion

4. Descriptions of the Presentations for Part A

activity  data  and

estimation methods

for forests ecosystems

Speaker Title Description
Mr. KHO Lip | Development This second national inventory of GHG emission is
Khoon inventory  of  the | being rigorously analysed and extrapolated to ensure
(Malaysia) country-specific higher accuracy in estimation. Currently, the inventory

adopts higher tier level approach of I and IL
However, the working group entrusted to carry out

this work has been enthusiastic and ambitious to
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and land-use change in

Malaysia.

work at Tier III in the near future.

Forest inventory data is important to keep track of
the activity within 10 — 20 years (as recommended in
the IPCC guidelines). The national activity data is
being compiled by separate sector as in Peninsular
Malaysia, Sabah and Sarawak. Thus, this is highly
relevant and reflective to each sectot. In addition, the
forestry reporting systems by each sector are quite
different with additional new categories and
sub-categories.

This presentation will highlight current activities and
initiatives taken by the LULUCF working group with
various stakeholders in preparing an improved and
comprehensive  GHG inventory for the Second
National Communication. The presentation will
include issues pertaining to the relevancy of practices
to neighboring countries and the role of regional

network in addressing problems encountered.

Mr. Heng | Development of the | His presentation includes: (i) Direct measurement of

CHAN LULUCEF’s GHG | biomass of the major forest type, (ii) Conversion (or

THOEUN Inventories of | "Translation") of measured biomass values into

(Cambodia) Cambodia values in carbon pools under the GPGLULUCE, (iii)
Development of activity data for 2000 including
assumptions made to estimate land areas which went
through land use conversion.

Mr. Atsushi | Experience learned by | The latest Japan's GHG inventoties submitted in

SATO (Japan)

using the IPCC's Good
Practice Guidance on
Land Use, Land-Use
Change and Forestry
in developing Japan's

GHG inventoties

2005 was developed by using the IPCC's Good
Practice Guidance on Land Use, Land-Use Change
and Forestry. The presentation will introduce Japan's
experience particularly focusing on the comparison
with the previous inventories that were developed
following the Revised 1996 IPCC Guidelines. The
presentation is expected to be useful for countries in
Asia  which the
GPG-LULUCF in future.

could possibly  employ
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5. List of submitted discussion topics for Part B

Proponent Discussion topics

(alphabetical order)

Mr. KHO  Lip [ 1. In order to work at higher level of tier, each country is required to

Khoon (Malaysia) generate its own default data (aboveground biomass, annual growth
rate, and etc.). This is imperative to obtain accurate estimation.

* One area of experimental plots often represents a national-scale
default data. How can we assure this extrapolation of default data
comply with IPCC guidelines or even GPG2000?

* What is the duration for such analysis?

* Specific methods to be adopted for Asian region?

+ Standard or guide for estimations?

2. This is the main sector that determines emission of land-use changes.
Malaysia is currently adopting the “zero conversion’ policy. It
suggested that the forested areas would not be converted for
agricultural, pasture or developmental purposes.

Is non-conversion of forest applicable in the inventory?
Abandoned managed land being calculated based on converted
forest area?

Not many countries keep good record of such category
(abandoned managed land). How is the best method to justify
this category?

Shifting cultivation comes into which sector?

3. Definitions subjected to each country needed in terms of soil activity

(high activity, low activity).
How to differentiate the two categories?
Estimation of activity data based on crops or land use?
Issue pertaining to the availability of activity data according to
land use classes is the major limiting factor.

4. GPG2000 is recommended for the inventory. Key categories as

drawn out and suggested are comprehensive.
How can we incorporate into the inventory?
Is there model software for GPG2000 itself?
The application and development of EFDB.
Mr. Atsushi SATO | 1. National system and institutional arrangement for periodical
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(Japan) preparation of GHG inventories
How should we define each inventory (land use) categories?
Desired level of accuracy of GHG inventories
Ms. Chisa Degree  of dependence of Asian countries on  the

UMEMIYA (Japan)

internationally-available data such as those of FAO in developing
GHG inventories. How do we consider the uncertainty of those data?
Links with country's forest inventory data which were developed for
different purposes.

Institutional arrangement for collecting and arranging necessary data.
What is the key to establish good cooperative network among

different national agencies?
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Waste Working Group Session (Session 2)
The 39 Workshop on GHG Inventories in Asia Region (WGIA)
23-24 February, 2006, Manila, the Philippines
14:40 ~ 18:30 (230 min.)

Session Guidance]

1. Objectives of this session (joint tasks for all the group members)

>

>

To specify the features of the Waste GHG inventory development in Asia by
creating the lists of country’s good practices and challenges

To prepare one presentation on the summary of discussion made in the group (this

presentation will be delivered by the nominated reporter of the group in the Session
3 of the following day)

2. Group members (as of preparing this paper)

3. General

Dr. Sirintornthep Towprayoon (Chair; Thailand)
Dr. Gao Qingxian (Reporter; China)

Mr. Yasuhiro Baba (Japan)

Dr. Kyoung-sik Choi (Korea)

Dr. Masato Yamada (Japan)

Ms. Raquel Ferraz Villanueva (Philippines)

Agenda (time is only as a guide!!)

14:40~14:50 By All Introduction of members

<Part A: Introduction of Country’s Good Practices>

Listeners, please fill the provided worksheet for each of the presentations to extract essential
information for following discussion.

14:50~15:10 Dr. GAO Qingxian | “The Estimate Model of MSW Production in
(approx. 20 min. | (China) China”

including 5 min.

for Q&A)

15:10~15:30 Dr. Kyoung-sik | “Estimation and Uncertainty Analysis of CH,
(approx. 20 min. | CHOI (Korea) Emissions from Landfills”

including 5 min.

for Q&A)
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15:30~15:50 Dr. Masato | “Organic and fossil carbon flow analysis of waste
(approx. 20 min. | YAMADA (Japan) streams: A good practice for solid waste sector”
including 5 min.

for Q&A)

15:50~16:15 By All Question and discussion

<Part B: Round-ta

ble discussion for “Challenges to be tackled and possible solutions”>

16:15~17:15

By All

Discussion for challenges to be tackled and
possible solutions. Some discussion topics were
already raised by the group members (see the
below section 5).

- what are the challenges that you have faced?

- do you have any ideas to solve the challenges
raised by your colleague? Or do you also have the
same challenge?

- what does the regional network such as WGIA
could do to help solving the challenges?

<Part C: Summary and Completion of Presentation for Session 3>

17:15~18:30

By All

Please summarize the overall discussion your
group has created and make the presentation for
the group. The worksheets that the group members
filled out in Part A can be used for the discussion.
The outline of the discussion will be:

- overview of the presentation

- list of good practices and their features

- list of challenges and possible solutions

- other things that were discussed

- summary/conclusion

4. Descriptions of the Presentations for Part A

Speaker Title Description
Dr. GAO | The Estimate Model | Based on the historical statistical data of municipal
Qingxian of MSW Production | solid waste in China, several driving factors of
(China) in China municipal solid waste were analyzed, such as GDP,

urban population, the ratio of treatment etc. The

results can be used as tool to estimate future
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municipal solid waste production and can also be
used as to recalculate historical MSW production.
This analysis may be used in most developing

countries and it is a good practice for future GHGs

good practice for solid

waste sectof.

inventory.
Dr. Kyoung-sik | Estimation and | - Estimation of CHj emissions by using Tier 2
CHOI (Korea) | Uncertainty — Analysis | methodology
of CH; Emissions | - Uncertainty analysis with the Monte Carlo
from Landfills Simulation
- Standard measurement method for the GHG
emissions in landfills
Dr. Masato | Organic  and  fossil | Organic and fossil carbon content in solid waste
YAMADA carbon flow analysis | should change according to activities in waste streams,
(Japan) of waste streams: A | such as volume reduction,

detoxification, or resource recovery. Case studies on
carbon flow analysis of waste streams at Japan and

some other Asian countries will be introduced.

5. List of submitted discussion topics for Part B

Proponent

(alphabetical order)

Discussion topics

Dr. GAO Qingxian | 1.

IPCC methodology issues for methane emission from MSW,

(China) especially in new development
2.  How can get more accurate or reasonable activity data in developing
country?
3. New treatment technique and its effects on GHGs emission
4. The potential value of MSW treatment under Kyoto Protocol (CDM
project).
Dr. Masato | 1. Impact of 3R activity on waste composition.

YAMADA (Japan)

countties.

2. Good landfill management practices for methane reduction.

3. Realistic k value or half life for the first decay model in Asian
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1) Presentations

Opening Session
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W MNational Institute for Environmental Studiea Center for Global Environmental Research
[ L,

GIOe o
Joint Hosting Organisations

B Ministry of the Environment of Japan

M National Institute for Environmental
Studies

B Department of Environment and Natural
Resources of the Philippines (Local Host)

B The University of the Philippines Los
Banos (Local Host)

m MNational Institute for Environmental Studiea Center for Global Environmental Research A
‘hh hitp//www-cger.nies.gojp W,
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€1 [ @ PSS

Participants

No. of nations/ No. of

organisations | Participants
Asian 13 36
countries (2 are new!)
International 1 1
organisation (= UNFCCC

Secretariat)

(As of February 17, 2006)

MNational Institute for Environmental Studiea Center for Global Enviromnmmenital Research
hitpfwrww-cger.nies. go.jp P

Goals

Updating each other on the status of
GHG inventory development in Asia

Specifying the features of GHG
Inventory development, sector by
sector

Finding steps to be followed after
the 39 WGIA

MNational Institute for Environmental Studiea Center for Global Enviromnmmenital Research
hitpfwrww-cger.nies. go.jp P
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‘ i“ 1 : _ e Diagram of Workshop Flow

<Session |>
Day 1
i *News from all
*Preliminary talk for sectoral features

1

Y = g [E
<oession i~

| &

[Energy WG | [Agriculture WG | [LULUCF WG | [Waste WG |

+Good Practices ‘
+Challenges

o

Day 2 <Session.llI>
«Session | & WG Reports
«Discussion & Conclusion
e TS,
. g Includes future
<Closing Session> activities, such as

] R WA Activity Report

= F
m Mational Institute for Environmental Studies Center for Global Environmental Research it
[ (-,

hitp/fwww-cger.nies. go.jp

€1 [ @ F—S—

In the End...

OUpdated information for the status of GHG
inventory development in Asia

OClear understanding of good practices and
challenges related to the GHG inventory
development of

OCommon views and understanding for the
subsequent activities of WGIAs

MNational Institute for Environmental Studiea Center for Global Enviromnmmenital Research

hitpfwrww-cger.nies. go.jp

49



Thank you.
Let us make this workshop
fruitful

F""q MNational Institute for Environmental Studiea Center for Global Enviromnmmenital Research
jl.fb_. hitpfwrww-cger.nies. go.jp i
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The -3 Workshop on GHG Inventories
in Asia Region

© China's News on the Development

of GHG /Inventories

XU Huaqging
Energy Research Institute, NDRC, China
Feb. 23, 2006, Manila, the Philippines

The key'new activities
under SNC

® China is requiredfo prepare its SNC based on the
revised Guidelines for the Preparation of National
Communications from Parties not Included in Annex |
to the Convention.

® The Revised Guidelines call for a national GHG
emissions inventory for 2000, and encourage the
provision of information on anthropogenic emissions
by sources of hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulfur hexafluoride
(SFB6).




The key'new activities
under SNC

» Quality control of'databases that are relevant to the
accounting of GHG emissions;

® /System for collection, processing, and periodic
measurement of energy activity and emissions
factors data;

® CH,MOD and IAP-N agricultural models;

Remote sensing of data to continuously monitor the
changes in forestry area and land use;

» Research on the soil carbon change for different land
categories.

Energy sector: Gaps

» Higher tier methods will be adopted under the SNC, where
applicable, to estimate GHG emissions in this sector, and
compared with results estimated by other methods;

®» Through the use of larger sample sizes and improved
measurement techniques, emissions factors for methane
from small and medium coal mines and cook stoves will
be improved;

® Activity data on transportation, building materials, and
other sectors will be collected through sample surveys;

@ Activity data will be collected for transportation in the

industrial sector through separate surveys so as to be
able to distinguish energy use in industrial production from
ancillary activities.
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Industrial Processes: Gaps

® The coverage of source categories will be improved,
and, where applicable, GHG emissiens in this sector
will be estimated at the provincial level,

v Additional sectors, nitric acid, non-ferreus metals,
and building materials will be included and additional
industrial gases (HFCs,; PFCs and SF6) will be added,

' Uncertainties noted in the estimation of activity data
and emissions factors will be calculated, and those
contributing to the largest error in GHG emissions will
be targeted for improvement through either increased
sampling of activity data, and measurements of
appropriate emissions factors.

Agriculture sector: Gaps

» Adopt higher tier methods to estimate GHG emissions from the
agricultural and compare the estimated results from different
methods;

Indirect emissions of nitrous oxide from croplands and residue
burning will be measured for use as substitutes for IPCC default
factors;

Model used for the calculation of emissions factors from rice paddy
fields will be modified and improved to accommodate different types
of rice, and application regimes;

IAP-N model will be converted to a process model to provide
greater spatial resolution and allow temperature and precipitation
impacts to be modeled,;

Actual observations will be used to estimate activity data and
emissions factors for methane and nitrous oxide emissions from
enteric fermentation.
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Land-use change and
forestry: Gaps

@ SNC will seek to apply new metheds contained in the
2006 IPCC Guidelines for National\Greenhouse Gas
Inventories to estimate GHG emissions;

¢+ Rather than use national average values for activity
data and emissions factors, values will be measured
and/or estimated by province, tree species, and/or
forest type;

» SNC will use purchased remote sensed Landsat TM
images. These will be combined with the National
Land Use pattern Monitoring System to develop a
tool for accounting of changes in forests and land use.

Waste treatment: Gaps

The SNC project will'seek to adopt
Tier 2 approach and estimate GHG
emissions at the provincial level,

Uncertainties will be reduced through
use of measured data on degradable
organic carbon and methane release
for municipal solid waste and the
former for wastewater treatment.
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[ndonesra s plan of GHG
e Jm entories development
,,:»

\I Dadang Hilman
"\ Climate Change Division
‘-ﬁ Ministry of the Environment - Indonesia

Outline

¢ Experience from the FNC

¢ [atest and relevant studies
¢ SNC (Proposal)
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First National Communication
(FNC)

Estimates of GHG emissiong and removals from all
sectors from 1990-1994
Methodology : Reviged 1996 IPCC;
Gages covered: CO2, CH4, N20, CO, NOx, CF4, C2Fe.
Projection of emissions up to 2025 :

— three sectors (energy, forestry and agriculture)

— 0Oz, CH4, N20O

— key category analysis were not performed
Uncertamty : considerably high tor all sectors,
particularly forestry sector.
Involvement of sectors i the development of GHG
mventories tor the INC was alzo very limited.

L

¢ & &

L

L

Latest and Relevant Studies

¢ Sectors: Agriculture and Forestry

— Boer eral., 2001, Survahadi er al., 2001; Setvanto ef
al., 2001; MUE 2001 Hendri et 11 2001 Palm et
al., 1999; I\’Iurdlyar‘su and Rmallna 2000 Susandi,
2004

— Important results: developed a number of local
emission factors particularly on mean annual
biomass increment, above and below ground
biomass for a number of sites, and methane
emission factors for rice paddy and livestock.

+ Sector: Energy industry and waste sector
— the improvement were very lacking.
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Second National Communication:
Proposal

Status:

¢+ Expectedly started 2006 (Stocktaking Exercize: Final
stage)

Proposal of improvement:

¢ The reporting period will be extended up to 2002

+ mmprovement of emiszion estimates trom torestry sector
(Asg contribution of forestry sector to the total emissions
was gignificant)

+ Encouragement of relevant/ respongible sectors to be
actively involve i development of the inventory

Process of National GHG
Inventory and NATCOM
Preparation

NATCOM
Document
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| Ministry of Energy and |
Mineral Resources

Ministry of Forestry |-
hinistry of Agriculture |-

bdinistry of Industry |
Ministry of Transport. |
Other Related

Agencies
WEA Division at the _J Frocess SMC ZHG Mitigation
MOE b Division at the MOE

______ Reviewsd by extarnal enlifies

‘ Mational Committee for Climate Change ‘

LINGRUNGAN HIDUPF
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Japan's News on the development
of GHG inventories '-

Yasuhiro-Baba
Deputy Director
Climdate Chdhgg Policy Division
Global Environment Bureau
Ministry of the Environment

Workshop on GHG Inventories in Asia Region
February 23-24, 2006

Current Institutional Arrangement

R z provide
ot —
Ministry of te En\nronm ent T
Inventory compilation
Assessment of methodology Data for Emissian
Uncertainty assessment Facmﬁasureﬂ -
Specification of key sources LG R bt
Development of QAMQC system  etc. Product mix ratios
=10

contract

reguest

*Improvement of source
statistics for AD & EF

h *Prompt submission of data
Greenhouse Gas Inventory
Office of Japan (GIO) Enquiries relafing fo
i Uncerainty Assesament -
Sample nurmbers
|dentification of errors

Truncation etc.

Relevant ministries,
governmental agencies,
and organizations

Ministry of the Environment
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Current Institutional Arrangement

+ “the Committee for the GHGs Emissions Estimation
Methods”, since 1999,

+ Members: external experts, approximately 60

+ The committee is in charge of methodological
development of the inventory

[ Committee for the GHG Emissions Estimation Methods ]

[ Inventory Working Group ]
(crossoutting issue)

6 subgroups (for each sector)

Energy and
Inclustrial Processes

A i%fﬁi% Ministry of the Environment =

AgricultureH Waste H F-gas HLULUCF‘

‘ ‘Transportation

Trends in overall emissions and removals

+ Qverall emission of GHGs:
» 1,339 [Mt CO, eq.]in 2003 (CO,, CH,, N,O, HFCs, PFCs, SF;)

+ Increased by 8.3% since KP's Base Year

£ 1990...CO;,, CH,, N,O
1995. HFCs PFCs SF

1.400 b ior1.961217 1263 121 1;52 1;581,320? 133 1i3?1i021;31§39 =
-~ L0y o B & [ o e = o B o B = mm FPFCs
55.' 1,000 Lo paze )2 o HFCs
T 800 1 N20
i 600 mEm CH4
5 400 Em  CO2 Emissions
200 = CO2Removals
I E & . - —&—  Net
-200 . . ! . ! : ! ! L L L L L1 Emissions/Removals
1990 1995 2000 2003

(Fiscal Year)

A i%fﬁi% Ministry of the Environment =
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Trends in overall emissions

+ CO,+12.2%, CH, -22.1%, N,O -13.9% (since 1990)
* HFCs-39.2%, PFCs -28.2%, SF; -73.6% (since 1935
Share of CO, amounts to 94.0%

CH, WN:0 HFCsPFCs gg
La% 25v  0.9% 0.7% p 304

(Relative changes [%])

1850 1883 2000 2003

= Ministry of the Environment
IRIEE

CO, Emissions by Sectors in 2003

Waste Energy Industries
(e.g. Public Electricity)

N\ (total:1,259Mt-CO2eq)

Emissions
2003 (FY)
1,259t

Commercial &
Other Sector

/ Manufacturing Industry
" & Construction

Cutside: COe ermissions
fromn heat and powwer
generation are allocated to
demand sicde sectors

Imside: direct COz emissions

=N Ministry of the Environment
==
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Trends of CO, Emissions of each Sectors
(Base=90)

Manufacturing Industry
& Construction
476N — 478Mt(+0.3%)

21 P A e R R s i

) Transportation
217M: — 2600t (#19.8%)

T | IS S —— i I

Mrac—o—o—ﬂ—-o——ﬂ-—g—_@ Commercial and Other Secto

144M: — 196Mt (+36.1%)

2007 : I1
ﬁ Residential
1290 — 170Mt (+31.4%)
(ALY S i i s = S Energy Industries
— = Incustrial Processes
Waste
Yog ‘95 2003

= Ministry of the Environment
IRIEE

® Methane (CH,) @ Nitrous Oxide (N,O)

Fugitive Fmissions

Fuel Industiial Processes Waste
from Fuel Combustion 0.6% {(Wastewater Handling,
(natural Gas and 1.7%, Waste Incineration)
Coal Mining) 10.5% .
3.1% Industiial Processes Anesthesia

{(Production of Adipic
Acid and Nitric Acid)
35%

0.9%

57.2%

BN Agriculture

.Ijisl:[ns’i}, B
Wastewater
Handling, etc.)

Fuel Combustion - (Manure
27.8% ¥ Management,
¢ Agncultural

Soils, etc.)
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® HFCs, PFCs and SF

Other Metal Production
0.0% 29%

4 Flectrical
SE quipment
L 4.7%

By-product Emissions of
HFC-23 from Production
of HCFC-22
19.5%

Production of
/ : F-gas
Solvents i Y i B.8%
16.6% '
Foam Blowing
2.5%

(26Mt-CO2eq)

= Minis .rr:r-' of the Environment
IRIEE

Kyoto Protocol Target Achievement Plan

-Established on April 2005

-Based on the review of Existing Countermeasures
and Future Outlook

- Consist of various Policies and Countermeasures
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Future outlook

(million t-CO2)

Bas & ¥ eAT enids fons

(En principle, fiscal 1990)
1.2nAY

1.237 hillion t- 210

Fiscal 2002
1.331 billion t-CORT 7.6%)

Fizcal 2010 emissions
with current
countermeasures only
(Existing

coumter Measures
scemario}

1.311 billien

12nig
Kyoto Protocol
red we ton ¢ ommitment
{Enhanced

1.1nfy Countermeasures
#CenaTio)
1.163 billion
+C02

I.I'II'IﬁI

[ T 1  — | '

Base year 2002 2010

Figure

Greenhouse Gas Emissions

Japan’s six percent Reduction Comrmitmment under the Kvoto Protocol and Japan’s

(Unit : Million t-C03)

Existing Enhanced

Baze fiscal 2002 counterm?aslures cnunterm?aSLIlres

YEAr scenario in scenario in

fizcal 2010 figcal 2010
Ratio to Ratio to Ratio to
basze vear baze vear baze wear

MillionMillion| total (Million total ([Million| total
t-C0; | t-C0; |emissions| t-CO, emissions| t-COp (emissions
Energy-originated GO 1,048 1,174 0.2 1,115 A48 1,068 0.8%
Won-energyv-originated 00, 74 78 -1 74 0.0¥ 70 -0.3%
CHs 28 20 -0.4 20 -0, 3% 20 -0. 4%
20 40 i -0.4 a5 -0, 4% 34 -0.5%
HFC 20 13 -0.8 48 2,13 34 1.1%
FFC 13 1mn -0.2 9 -0, 3% q -0. 3%
SFs 17 i -0.4 12 -0, 4% a -0, 7%
Greenhouse gas emissions 1,237 1,341 7.E 1.811 B.08 1,231 -0.5%

Source of Greenhouse Gas Absorption -3.8%
Kilization of the Kvoto Mechanism -1.B%
Total -6.0%
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BRI e

Ministry of the Environment
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February 23 2006
Dr. Kyoung-Sik Choi
Environmental Management Corporation

Contents
[

s Integrated management of Air pollutants and GHG
s verification plan by using TMS

+» Guidance for the estimation of sectoral emissions
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+ Integrated management of Air
pollutants and GHG

verification plan by using TMS

s+ Guidance for the estimation of sectoral emi:

Integrated management of air pollutants & GHG

amended on Dec. 2005.

Adr quality impr

ted air quality ma

7. International o

and mat
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% Integrated measurement for Air pollutants and GHG

» verification plan by using TMS

++ Guidance for the estimation of sectoral emissions

Verification plan by using TMS

in 317 installations

mount of air polluts
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Verification plan by using TMS

Euy waring st |
Data collection device

-9 H

IMeasuring Intermediate data I Stack telemonitoring
devices in factones rollection device control center

oelt control system
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Verification plan by using TMS

. outline

in factor de

Inspection reques

D

% Integrated management of Air pollutants and GHG

s Verification plan by using TMS

+» Guidance for the estimation of
sectoral emissions
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The state of guidance development

Guidance developing

Waste, Semiconductor, Iron & Steel, Petroleun, Build up of

Transportation, Power plant e

nonferrous metals Paper, Cement, =
Petrochemical plant

suidance

. Technical Support Team for GHG emission estimation

Thank you
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The 3" Workshop on GHG Inventories in Asia Regional (WGIA)
23-24 February 2006, Manila, Philippines

Laos’s News on GHG Inventories

Syamphone Sengchandala
Department of Environment

Prime Minister’ s Office, Science Technolo gy and Environment Agency

Outline of presentation

* Background information
« Completed activities

* Ongoing activities

» Challenges experienced

« Activities need to be undertaken.
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Background information

Ratified the UNFCCC on 4 April 1995 and Ratified the
Kyoto Protocol on 6 February 2003,

The Science Technology and Environment Agency
(STEA). 1s assigned by the Government to be a
UNFCCC National Focal Pomnt and CDM Designated
National Authority (DNA).

Established a National Climate Change Committee on
climate change (Chair by STEA), composed 8
members from difference line ministries

Established Technical Working Group on climate
change (Head by STEA), composed 21 members from
difference institutions.

Completed activities

Completed and submitted the Initial
National Commumnication on Clunate

Change in November 2000, which
mcluded:

# Greenhouse gases mventory-1990

# Identification of mitigation
options.

» Strategies

» Measurement

Agsseszed the technology needs and

its priorities for mitigating

greenhouse gases.

Public awareness on climate change
(Brochures, leatlets,
Meetings/Workshops. . .)
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GHG Inventory

National Greenhouse Gas
Inventory in 4 Sectors:
1. Energy sector:
Fossil fuel consumption

Traditional biomass
burmed for energy

2. Agriculture sector:

> Enteric termentation
# Manure management
# Rice cultivation

GHG Inventory [Cont.]

3. Forestry sector:
# Change n forest and
woody biomass

#»  Forest CONVErs101L
Aboveground o,
released from  on-gite
burning

#  Forest CONVErsion:
Abovesround COL

released from off-site
burning
¥  Aboveground o,
release from decay
4. Waste:
# Landfillg

L

4 Lao PDR is a net enutter
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Summary GHG Emission by sector (%) in equivalent CO,

4%

— Agnculture

24%

Forestry

71%

Ongoing activities

* In the process preparing National Adaptation Programmes of
Action (NAPA). The main objective of NAPA:

To develop a country-driven program of action for adaptation to
address immediate and nrgent needs related to current and
projected adverse etfects of chmate change n key sectors as:

* Agriculture,

* Forestry,

¥» Water resources and

¥ Human health
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Challenges

« Data on existing impacts and strategies to
overcome climate change 1ssues both national
and local levels,

» Limited experts on climate change involved
during the consultation meetings/workshops,

» Country-specific Emission Factor (EF)

Activities need to be undertaken

Update and the GHG inventories regularly including
upgrade knowledge on how to use the IPCC software
for GHG inventories by training.

To continue public awareness on Climate Change
including CDM 1ssues.

To Continued cooperation and exchanging information
from network should be also undertaken regularly at
national, regional and global levels.

To continue develop NAPA document, which expect
finalize in June 2006

To prepare and submit the Second National
Communication expected start second half 2006.

78



Further information:

Prime Minister’'s Office, Science Technology and Environinent Agency,

Department of Environment
Nahaidei Ed, Ban Sisavad, P.O Box: 2279, Vientiane, Laos

Tel’Fax: (856-21) 218712

Fax: (856-21) 213472
Email: syamphone sengchandala@yahoo.com

Thank you for vour kind attention
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Mon-golia‘sﬁws on the
development of GHG inventories

Bujidmaa Borkhuu*,
Dr. Dagvadorj Damdin**

* Institute of Meteorology and Hydrology, Mongolia

23-24 February, 2006 The 3rd Workshop on SHG Inventories in Asia
Region (WGILA), Manila, Philippines.

Contents

1. Preparation for next inventories
2. UNDP-GEF REGIONAL PROJECT

3. Research program implemented
for the improvement of GHG
inventories.

The 3rd Workshop on SHS Inventories in A
| Region (WEILA), Manila, Philippines.
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1. Preparation for next inventories

¥ Preparation of second national communication

starting up from@id 2006 to 2008 I which will be'§
covered GHG emissign ory from 1999-2001
of Mongolia.

v The project is funded
¥ Short-term and Long-term Strafegies for

Improvement of GHG Inventories are developed.

v National Manual of Procedures of Preparation of
GHG Inventories is developed.

v QA/QC Plan is developed.

The 3rd Workshop on SHS Inventories in A
| Region (WEILA), Manila, Philippines.

2. UNDP-GEF REGIONAL PROJECT

"Capacity building for improving the quality of Greenhouse
Gas inventories” (Europe/GIS region)

Details of the project

Goals: To strengthen technical and institutional
capacity and to improve the quality of data inputs to

W&tﬁ_um%
Duration_June 2003-June 200
Inventory feam used the time between the Initial

and second national communication to enhance

their technical capacity within the framework of
this project

Countries: Albania, Armenia, Azerbaijan, Croatia, Georgia,
FYR Macedonia, Moldova Slovenia,

Tajikistan, Turkmenistan and-&zbekistan.(12)

Cpla kel e 2006 The 3rd Workshop on SHS Inventories in A
P RATRES Region (WEIA)Y, dhanila, Philippines.




continue

Main outputs:
(- National manual of procedures
- Improvement of data collection

- Regional key sources documented and
Developed archived will be carried out in 2

national communication
- QA/ QC plan

I ““LT/ ST Strategiesto i |mpr*0ve ’rhe
" national inventory

The 3rd Workshop on SHS Inventories in A
Region (WEILA), Manila, Philippines.

3. Research program implemented for the
improvement of GHG inventories

In 2005, some recalculations were performed for the Second
National Communication under the Project for “"Capacity Building
for Improving National GHG Inventories in Eastern Europe and
CIS" (RER/01/G31)
1. Transportation sector
- Fuel combustion activities:_The main changes in

estimated emissions due to me’rhodologlcul changes
were made in the Fuel Ce Activities (Sectoral
Approach) (' the
Residential sector (Other-Sectors)are also included in
the Transport sector

2. Waste sector
- Recalculation was done focl
estimated by the general methodology provided by

IPCC, however, there were adjusted statistical data
and other parameters appropriate for Mongelian
condition.

Cpla kel e 2006 The 3rd Workshop on SHS Inventories in A
RATRES Region (WEIA)Y, dhanila, Philippines.
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1. Improvement of emissions from mobile sources

The following activities have been carried out with

a purpose to improve estimations of GHG

emissions from mobile sources.

- Current condition and feasibilities of road
transport sector in Mongolia;

- Emission factors of mobile source engines;

- Comparison off’gglculn*red emission fac*rorgr
with IPCC default vaiues; o

- Estimation of liquid fuel consumption in road
transportation, railway, energy, mining and
arable farming separately;

- Estimation of GHG emission from diesel fuel
burning

Cpla kel e 2006 The 3rd Workshop on SHS Inventories in A
= RATRES Region (WEIA)Y, dhanila, Philippines.

continue

Study on (.':D3 and CO content in smoqg gas of mobile
sources in Mongolia.

44
Ecp,=M Q EF -ce - = GgCO

=] 2

-

Country specific mass
emizsion factor

\‘ OR
E o, -M = GgCO

Wheare: M — Fuel consumption, kg; O-heating value, Glikt; EF-
emission factar, GeC/GT;

ce- combustion efficiency; moo, - mass emission jactor, kg CO/kg
oil

The 3rd Workshop on SHS Inventories in A
Region (WEILA), Manila, Philippines.
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continue

Comparison of CO, emissions estimated
by the IPCC and country specific mass

emission factors

Fuel | By IPCC emussion | By IPCCmass | By Counfry Specific mass Diffgrence
type factor emission factor | enussion factor

1 | Petrol | 717.9 Ge COy 714.17 Ga CO, 634.0 Gg CO,
2 [Diesel | 513.33 Gg CO;, 507.73 Ge CO;, 466.0 Gg COy

Cpla kel e 2006 The 3rd Workshop on SHS Inventories in A
RATRES Region (WEIA)Y, dhanila, Philippines.

Conclusion from fransport sector:

» Almost most of the diesel engines used in sectors
of Railway, Mining, Agriculture and Energy are
running for too many years and So far, for
the estimations of their GHG emission, it is optional

to use Emission factor thailwe developed.

Country specifc

» Therefore, it seems that CO, emission value is
decreasing by 9-11% from previous inventory
calculation, but the same time«consumption gasoline
and diesel increasing due to old engme—z:rf—d'd—car*s

» Also CO emission is increasing which |sQ‘oT mcludedt)
in GHG inventory estimation.

The 3rd Workshop on SHS Inventories in A
Region (WEILA), Manila, Philippines.
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2. Improvement of inventories from solid waste in
Mongolia

Estimation made b ge metho olugy provided by IPCC, howeve
there were 4d] usted some statistical dataand other parameters

appropriate for Mangofian condition

Parame. | Data To0% w001 | Data were calculated

Mo er alue feferences Walue o

1 GR | Waste _ coefficient | 182 PCC 1723 on the base of
G million peopls’ ideline &

e PP T SR domestic sources
kg - (kg fpeople
fpeaple dayy g
tay)

2 MSWy Fraction of DNEW Drata Were
dispozed to  zolid 040 ———RCC Calculated calculsted on  the
waste disposal sites guidelme base of domestic

TEEOLTTES

3 Do degradable  orgatdc Calculated Drata WEE
carbon (fraction) (kg 015 IBCC gl D202 onthebase | calculated on the
C/f kg SW) guidelimne of Table base of domestic

4.4, ME- FESOLWEC ES
SWI
hook, 2004

L] DOCy Fraction of [ B PO 077 IFCC Drata  were taken
degradable  organdc guidelime guideline frodn IPCC
carbon dissunilated gudeline

E F fraction of CH4 m 0.2% 0.5 P Drata  were  taken
landfill gas guidelime from IPCC

guadeline

[ MCF Methane correction - Mo 0.4 FCC Crata  were  taken
factor information guideline from IpCC

udaine
23-24 February, 2006 The 3rd Workshop on SHS Inventories in A

Region (WEILA), Manila, Philippines.

N

Great success to 3rd WGIA!
Thank you for your attention

23-24 February, 2006 The 3rd Workshop on SHG Inventories in Asia
Region (WGILA), Manila, Philippines.
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DEVELOPMENT OF GHG INVENTORIES
IN THE PHILIPPINES

» The Philippine Government has consistently
participated in the worldwide conferences and
ratified agreements arising from these.

e The Philippines has also formed the Inter-Agenc
Committee on Climate Change (IACCC) throug
Executive Order 220 in 1991 - tasked to provide
government with technical support on matters
concerning climate change.

e Through the TACCC, the National Action Plan on
Climate Change was created in 1997. The plan
aims to integrate concerns on climate change into
the mainstream processes of development
planning by the various agencies of the
government.
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« There are also various laws that aim to protect the
environment and help reduce emission of
greenhouse gases. One of these is Republic Act

8749 otherwise known as "The Clean Air Act” of
1999,

e At the national level, the government, private
sector and non-government organizations are
continuously exerting efforts to ease up the
heavy dependence on oil and other fossil fuels by
harnessing new and renewable sources of energy
and waste products to generate energy.

e The Philippines, its government and its people
has made initial steps. Still, the facts and figures
speak of the poor state of our ecology.

e The last decade of the 1900's has witnessed a
series of more devastating and more frequent

occurrences of typhoons, rains, landslides, drought
and warmer weather.

e The effects of these prolonged and extreme
climatic occurrences have cost the country several
billions of pesos in damages on its economy and

infrastructure, and aggravated the sufferings of
millions of poor Filipinos.
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e The increase in devastating climatic occurrences,
and the damages and sufferings brought about by
these were also experienced in other parts of the
world.

e The preparation of the 1994 inventory was made
possible under project PHI/97/G31 entitled
“Enabling the Philippines to Prepare Its First
National Communication in Response to its
Commitment to the UNFCCC”, funded by the
Global Environment Facility (GEF) through the
United Nations Development Programme.
Following Decision 10/CP2 (Annex, no. 14), the
country adopted 1994 as the national baseline for
its GHG emissions inventory.

e In 2002, the Environmental Management Bureau
of the Department of Environment and Natural
Resources through its regional offices began
preparing their inventory of greenhouse gas
emissions for base year 1999 followed by base
year 2000 in the year 2003 and base year 2001 in
the year 2004,
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Researches and tests were being conducted to
come up with products and practices that will
lessen greenhouse gas emissions and protect the
Earth’s environment.

New and renewable sources of energy and waste
products were harnessed to generate energy.
These are the following:

Biomass

Bagasses, and coconut husks and shells
accounted for 12 percent of the nation’s energy
supply, making biomass the country’s largest
source of indigenous energy. An estimated 16
million tons of agricultural residue is produced
annually.

Biogas

Animal wastes from poultries, piggeries and
cattle farms are converted into energy.

Geothermal

The Philippines is currently producing some
1,093.7 MW from its geothermal plants. This
output ranks second in the world in terms of
geothermal energy generation which
represents only 18% of the total geothermal
resources that can be harnessed.
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e Hydro-power
There are 42 mini-hydro electric plants with a

total capacity of 77.39 MW already operating in
the country.

e Wind

A wind turbine system was already pilot-tested
in a small town in Pagudpud, Ilocos Norte for
their power needs. The National Power
Corporation has identified the islands of Cuyo,
Catanduanes, Basco, Guimaras and Romblon as
ideal sites for harnessing wind energy.

e The Philippine National Standards is setting the
trend for more eco-efficient practices in the
industry sector. PNS 1701 is the local name of
ISO 14001, the first standard in the ISO 14000
series. Its intention is to provide all industries,
whether in manufacturing or services, with a
structure for an environmental management
system (EMS).
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Thailand’s News
On
The Development of GHG Inventories

Office of Natural Resources and Environmental Policy and Planning
Ministry of Natural Resources and Environment

The Royal Thai Government

Thailand Total Net National Greenhouse Gas
Emission, 2003

Emission % of

Mt CO, Total
CO, 218.4 63.4%
CH, 95.3 27.7%
N,O 29.7 8.6%
0.8 0.2%
344.2 100%

Greenhouse Gas
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Constribution to Total CO2-equivalent
Emissions by Gas, 2003

Greenhouse Gas Emission by Sector,
Thailand, 2003

%
Greenhouse Gas
. CO2—equiuaIent Emission (Gg) Total
Source and Sink Net
Categories HF Emissio
co, CH, N.O Cs Total |n

Total Emission & Femowals 218,360 95 346 2973 | 7N 344210 100%
1. Energy 178,945 1e28 2,737 - 193,204 561%
A Fuel Combustion 178,945 1,837 2,137 - 183519 53.3%
B Fugitive Emissions = 9.685 52 = 9,685 Z.8%
2 lndustrial Process 17,904 42 - 791 18,737 5 A%
3. Solvent and other

product use s e - - - 0.0%
4. Agriculture = 56,811 20977 = 82,788 241%
5. Land Use Change &

Forestry 21,51 998 101 - 22610 5.6%
6. Wastes = 25973 297 = 26,870 7.5%
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Constribution to Total CO2-equivalent
Emission by Sector, 2003

400,000

344210 Gg
350,000

300000

150,000

o000

150,000

o000

50,000 e
0%
i _ . I

Iotal Emissions: L Energy 2.Industrial 3 3elventand 4. Agriculture  5.Land Use
Femovals Process otherproduct Change &

use Forestry

Energy Sector CO2-equivalent
Emission, 2003
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C02—equiualent Emission (Gg)

Greenhouse Gas b Total
- HF Net
Source and Sink Erfissio
Categories CO, | CH, | N,O | Cs | Total |,
Total Emission &
Remowals 218360 95,346 29713 | 79 244210 100 %
1. Energy 178,945 | 11,522 | 2,737 193,204 | 56.2%
A Fuel Combustion 178,945 1.837 2737 a 183519 53.4%
Enerzy & Transformation
Ind. 75,497 a5 1,381 - 76,924 22 %
Manufactunng, Mining &

Contruction 37,293 439 154 - 37,886 1%
Transport 51,272 152 574 - 52,293 15%
Commercial 1,892 5] 138 - 2 036 1%
Residential 2,810 1,165 B - 3,981 1%
Agrculture 10,181 29 184 e 10,394 3%

B Fugitive Emissions = 9685 = - 9 655 3%

Solid Fuels - 331 - - 331 0%
Ol and Matural Gas 7 9,353 s = 9,353 =%

Share of Activities in the Fuel
Combustion, 2003

Agriculture, 6%

Transport, 28%

Residential, 2% Commercial, 1%

Energy &
Transformation
Ind ., 42%

Manufacturing,
Mining &
Contruction,
21%
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COZ—equiualent Emission (Gg)

O0p

Greenhouse Gas Lc’tal
- et
Source and Sink Emnicsis
Categories co, CH, | N,O | HFCs | Total |n
Total Emission &
Femowvals 218360 | 95345 | 297113 TN 344210 100%
2. Industrial Process 17,904 42 - 791 | 18,737 | 5.5%
A Mineral Products 17,904 = - - 17,904 5.2%
B Chemical Industry - 42 - - 4z 0.0%
C.Metal Production - - - - - 0.0%
D Cther Production - - - - - 0.0%
E Production of
halocarbons and sulphur
hexaflucride = = = = = 0.0%
F Consumption of
halocarbons and sulphur
hexafluoride - - - 79N 7N 0.2%
G.Others - & - - - 0.0%
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Emission from Industrial Process by Gas, 2003

N>O, 0% HEcs, 4%

CO,, 96%
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C02—equiualent Emissions (Gg)

o
Greenhouse &
Total
Gas Sources Net
Categories CO, | CH, | N,O | s |Total |on
Total Emissions &
Femowvals 218,360 95 396 20713 701 344,210 100%
4.AGRICULTURE - 56,811 | 25,977 - 82,788 | 24.1%
ABntenc
Fermentation - 2,163 - - 28163 2.4%
B Manure
Management o 1,742 2,180 T 3922 1.1%
C Rice Cultivation N 45 467 = - 45,467 135%
D Agricultureal Saoil - - 23674 - 23674 6.9%
E Prescribed Buming
of Savannas = = - = - 0.0%
F.Fild Buming of
AgrncultureResidues = 439 123 = H52 02%

Emission from Agriculture Process by
Gas,2003

Cco2
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Land Use Change and Forestry CO2-equivalent

Emission, 2003

co

O

Greenhouse Gas _ (Gg) Smgpnebont Lﬂtta'
i issi e
Sources and Sink — " i
Categories co, CH, N,O |HFCs| Total |n
Total Emission &
emovals 218,560 95,346 2913 791 (344210 100%
5.LAND USE CHANGE
& FORESTRY 21,511 998 101 - 22,610 6.6%0
A .Changes in Forest &
Cther Woody
Biomass Stock 21,240 - - - 21,240 5.2%
B Forest and
Grassland
Conversion 29820 993 101 = 30,926 9.0%
C Abandon of Managed
Land —29 556 = = = —29.556 —£.6%

CH4
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Waste CO2-equivalent Emission, 2003

Greenhouse Gas COZ—equiualent Emissions (Gg) ::ZIGtaI
Sources and Sink Emissi
Categories co, CH, N,O |HFCs | Total |on
Total Emission & 344!2
Removals 218360 | 95346 | 29,713 | 791 10 100%
25,97 26,87
6.WASTES o 3 897 - 0 7.8%
A Solid Waste
Disposal - 20,146 - - 20,146 5.8%
E Wastewater
Treatment = 5827 = 5827 1.7%
C Human Sewage = = 897 = 897 0.3%
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Thank you

AREE WATTANA TUMMAKIRD

E-mail: areewat@onep.go.th
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The 3'1 Workshop on GHG Inventories

in Asia Region (WGIA)
23-24 February 2006, Manila, Philippines

Preparation of National GHG Inventory
for the year 2000 in Viet Nam under
Viet Nam Second National Communication
to UNFCCC

Hoang Manh Hoa,
Senior Expert on Climate Change,
National Office for Climate Change and Ozone Protection,
International Cooperation Department,
Ministry of Natural Resources and Environment of Viet Nam

Content

A. Previous activities in the National GHG
Inventory for the year 1994 in Viet Nam
under Viet Nam Initial National
Communication (INC) to UNFCCC

B. Proposed activities in the National GHG
Inventory for the year 2000 in Viet Nam
under Viet Nam Second National
Communication (SNC) to UNFCCC

C. Conclusions
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A. Previous activities in the National GHG
Inventory for the year 1994 in Viet Nam
under Viet Nam INC to UNFCCC

» The results of 1994 National GHG Inventory in
Viet Nam were presented at the Workshop of
GHG Inventories in Asia Region, 13-14
November 2003, Phuket, Thailand

» The methodology of Inventory: IPCC 1996
revised Guidelines for National GHG
Inventories

» In the INC, Viet Nam has undertaken a National
GHG Inventory for direct GHGs carbon dioxide
(CO,), methane (CH,), nitrous oxide (N,O) and
indirect GHGs nitrogen oxides (NOx), carbon
monoxide (CO) and non-methane volatile
organic compound (NMVOC) and sulphur
dioxide (SO,) for the base year 1994 in 5 source
categories: Energy, Industrial processes,
Agriculture, Land-use Change and Forestry and
Waste

» Based on this inventory, projections of national
GHGs emissions to 2020 had been made and
the options for mitigation of GHGs emissions
have been identified and developed for the
energy, land-use change and forestry and
agriculture sectors
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» Major gaps:

v

CO,, CH, and N,O, NOx, CO, NMVOC and SO,
data in the 5 source categories need o be updated
and extended based on the COPS8 Guidelines and to
be stored in the existing GHG database;

Inventory was not extensive and comprehensive
due to the lack of data or poor data quality in certain
source categories (e.g., not all industries and
industrial processes were considered; data quality in
agriculture and forestry sectors are not as good as
those in fuel combustion sector),

Emissions from energy consumption in different
sectors are calculated using the reference approach
only and there is a need for the sectoral or bottom-
up approach for emission estimation;

The role of savannas and abandonment lands
in CO, uptake needs to be studied;

Activity data for solvent and other product use
sector have not been collected and hence
emission from this sector was not estimated:

Lack of country-specific emission factors (e.g.,
coal, gas, and mining, soils, etc);

Uncertainties for sources and sinks were not
estimated:

User-friendly software for GHG emission
projection is needed;

Capacity-building in IPCC methodologies for
GHG inventory is still very much needed.
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B. Proposed activities in the National GHG
Inventory for the year 2000 in Viet Nam under
Viet Nam SNC to UNFCCC

» With the financial and technical support from
UNEP/GEF, Viet Nam have been implementing
the stocktaking and stakeholder consultations for
the preparation of SNC to UNFCCC

» A national workshop for stocktaking and
stakeholder consultations was organized by
Ministry of Natural Resources and Environment
(MONRE) of Viet Nam, 18-19 January 2006, Ha
Noi, Viet Nam before the preparation of this
project proposal. This workshop identified the
above-mentioned gaps in the National GHG
Inventory in Viet Nam for the year 1994

» In March 2006, the proposal of Viet Nam SNC
project will be submitted to UNEP/GEF for
approval. This project will start in May 2006 with a
duration of 3 years

» Proposed activities:

v A national inventory for CO,, CH,, N,O, CO, NO¥,
NMVOC and SO, will be undertaken for the year 2000
in 5 source categories: energy (fuel combustion, energy
industries, transport, commerce, residence, solid fuels,
etc), industrial processes, agriculture (enteric
fermentation from domestic livestock, manure
management, rice cultivation, agricultural soils and field
burning of agricultural residues, etc), land-use change
and forestry (changes in forest and other woody
biomass stock, forest and grassland conversion,
abandonment of managed lands, etc) and waste (solid
waste disposal on land, wastewater handling, human
sewage, efc);
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v Emissions of CH, and N,O from international bunkers
and aviation will also be estimated for the year 2000;

v The activity data of hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulphur hexafluoride (SFg)
will also be collected for the same base year where
available;

v" Appropriate national or regional emission/sink factors
will be used to estimate GHG emissions/sinks where
available;

v The database for CO,, CH,, N,O, NOx, CO, NMVOC
and SO, will be updated and improved. New inventory
data for HFCs, PFCs, SF; for the year 2000 will be
established and used as a basis for assessment and
selection of mitigation options;

v The COP8 Guidelines will be used for reporting the
National GHG Inventory;

v" 2006 IPCC guidelines for National GHG Inventories
will be used when it becomes available in 2006;

v" Top-down and bottom-up approaches will be used;

v" New emission factors for specific activities will be
applied;

v All concerned data will be collected, analysed and
managed:;

v" The GHG inventory team based on the INC project
will be reconstituted;

v A long-term programme on the improvement of
future GHG inventories will be developed.
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O

. Conclusions

A National GHG Inventory in Viet Nam for the
year 2000 is an important component of Viet
Nam SNC to UNFCCC, as it forms the basis for
mitigation measures

A reliable and accurate GHG inventory would
also be very useful for the formulation of any
projects

Viet Nam hope to receive the assistance from
other International organizations and countries
in carrying out a National GHG Inventory for the
year 2000 in Viet Nam under Viet Nam SNC for
the period 2006-2009

Thank you very much
for your attention
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Sectoral features of
GHG inventories
from non-Annex | Parties

Manila, Philippines, 23-24 February 2006

Dominique Revet
FTS programme
UNFCCC secretariat
(DRevet@unfccc.int)

— IM (&} UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 1

The 6t Compilation & Synthesis
(C&S)

Introduction

n FCCC/SBI/2005/18 and Add.1-6
n 122 submitted NAI national communications (out of
148), i.e.82%

n 83% of the Africa region, 77% of the Asia-Pacific
region, 94% of the Latin America and the Caribbean
region, and 70% of the “"Other” region.

— IM (&} UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 2
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Reporting

s Methodological issues
Activity data

Emission factors.
Reporting tables

s The case of 12 countries involved in the 3¢ WGIA

— IM (if) UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 3

Overview of GHG data submitted

General overview

m Decision 10/CP.2
m 1994 or closest year reported

s When needed, estimates provided by Parties have been converted
into CO2 equivalent, using 1995 IPCC GWQPs, in order to facilitate
comparison of results

m On-line database: http://ghg.unfccc.inttables/queries.htmi

s “Key GHG Data - 2005™
http://unfcce.int/essential_background/background_publications_ht
mipdf/items/2625.php )

— Qw (if) UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 1
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Total GHG emissions from 122 NAI Partie
excluding LUCF (1994 or closest year)

n

"

co, CcHy, | MO

[ Total (3q) T umtes | wom | 120
| Totsl (Bg CO, equivalert): 11725437 | 742705 | 30msW | (361K

[i.e. 117 billion tonnes)

N.O
1%

CH,
26 %

co,
B3 %

C0, equivalent

— '};W.ﬁ'!” )
Aggregate emissions and removals of CO,, CH, and N,O in
CO, equivalent by major source/sink category,
including and excluding land-use change and forestry (Gg
and percentages of total by Party)

Totd Pacatae
Inekshid {vilhout Tod{wWih of LXFin
Perty Yoa Bey JHO0ESSES Agialure Wigte LIKFy LUFC LUF) tatd GHG
Gy Bl Gy % 6o [ % Gy % [ET G [T %
ASAMDTHEPAORC
Cnboia 104 1BLH M7 085 04 DTS 27 My 21 PR -TUWO E
Clina |4 307000 | 741 ZP6XN00 70| SOITROD MO KRN0 A0 | AG7HGOD - AT00  IGOETO
inda [0 7B@OM| 613 WRT00 85| AR &R4 B[R0 19| 1242R00  H2RH  12850H 12
Inknesia 1 Z2IEF 687 820 25 BIHGG1 &1 SMIR 26 PIARZ  BHBR #7705 18
LaoPeplels [ 100 0% | 135 P 5ORG7 G0 203 35| 6ORS e PR F5ED
Denocradic
Repniic ; _
WHasia B wmlS 718 197300 316 6920l A1 HFERW BS  BIRAT 60me 75EBIsl ]
Mupla | 01 0L | &6 60 06| 51 32 |0 06| B1RO 0000 BIFAD 26
Piljpies |1 003 | 46 D693 05| BEBY P8 70UM 70| WHK6 G0 R Y
Repiicd 100 2185k00 850 TO6EM &1 2 Psmo0 45 DAG0 36 BB -H2EHN HIZI0 a1
Korea
Sypee M XOEE W2 - - - ZLH 08 258RE . HEAE -
Taad |1 POSHG | W0 B9MOl 71| WIRI 36 7RG 03| Z29mes  6mme 35S Z6
Vietlan [ 1D 5620 | M J00Z0 45| 249 1 2%R02 30| S14R80 DB/ DISUD il
Totd Asiaand saormem BB Spee 64 1EwE2 BS 2eEmnz 37 Taocmee BRI Toudiy 40
thePacific
Tod Zmon-med 7RG 69| ABT3ES GO| J0BME K8 4FAML 42| NITHHED| 1B0RB 19314955 17
Paties

— |_‘Lﬂ|_!3’ {d} UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 5
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1l aggregate emissions and r
Total (without  Total (with
Party LUCF) LUCF)
ASIA AND THE PACIFIC
Cambodia 12762.38 -5145.31
China 4 057 306.00 3 649 327.00
India 1214 248.00 1228 540.14
Indonesia 323262.22 487 380.54
Lao People's 6 866.55 -97 437.28
Democratic
Republic
Malaysia 136 362,77 75 284.81
Mongolia 15159.40 15 559.40
Philippines 100 866.61 100 74012
Republic of Korea 289 458.00 263 223.00
Singapore 26 859.08 26 859.08
Thailand 223977.48 285 831.30
Viet Nam 84 449.80 103 834.58
Total Asia and the 7 929 689.69 T 614 071.57
Pacific
Total 122 non-Annex |
Parties 11735 436.90 11931 495.85

— IHFII_}_I:’ @ UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE 7

897 cH NO

Party &g

ASA ANDTHEPAQRAC

Carbodia 1218 | 30.56 183
Chirma 307346000 34287.00 85100
Incia 77934800 180B.0 17840
Indonesia 7821542 6041.55 5860
Lao Pecple’s Democrdtic Republic 41420 | 36.6 012
Melaysia 8938800 2208 040
Morgplia 947940 260,00 010
Philippires 5793200 1377.71 517
Republic of Korea Z651400 1361.90 1402
Singapare 26800.18 - 019
Thailand WED | 3118 5545
Mt Nem 2538079 2382 2d:2)
Totd Asia andthe Pacific 56109680 | B2 5 154064
Totd 122 nen-Bnrex | Parties 7 4270622 1440B8.8 421981

) )

UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE g
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Per capita GHG emissions (tonnes CO, equivalent
(excluding LUCF)) for the year 1994 or the closest
year reported

3 E=2 bz B chine SN inein M south aica

B fyrerage per region

&

Tonre GO, equivalent

—frerage for 122
non-Annex| Paries

33

s
& éé

Africa Asia and the P acific Latin Ameriza and the Other

Caribibean
Regon

— Gw @ UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE

Conclusion

s New guidelines for national communications (decision
17/CP.8) http://unfccc.int/resource/docs/cop8/07a02.pdf#page=2

s The UNFCCC “User Manual” explaining the new

guidelines for national communications

http://unfcce.int/files/essential_background/application/pdf/userman
_nc.pdf

s [he CGE hands-on training material on GHG inventories
http://unfcce.int/resource/cd_roms/na1/ghg_inventories/index.htm

s [The UNFCCC software for national GHG inventories
http://unfcce.int/resource/cd_roms/na1/ghg_inventories/index.htm

m [he CGE report to be presented at SBI 24
— Gw @ UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE
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Overview and Schedule for
Session |

Prepared by the WGIA Secretariat
umemiya.chisa@nies.go.jp

The 3" Workshop on GHG Inventories in Asia Region
Manila. Feb. 23-24, 2006

m MNational Institute for Environmental Studies Center for Gilobal Enm:pm::" mj:
GI1O : e
Working Group Info.
WG #of | Chair/Reporter Room
Participants
Energy 8 Mr. Aizawa / Here:
Ms. Tummakird Rigodon |
Agriculture 8 Dr. Punsalmaa / Recto
Mr. Sengchandala |(2F)
LULUCF 5 Dr. Bore / Hernandez
Ms. Umemiya (2F)
\\aste 6 Dr. Towprayoon/ Sionil Jose
Dr. Gao (2F)

! bl o MSTATS ‘or Environmental Studies Center for Global Environmenial Research
. E hitp:/fwrerw-c ger nies. gojp
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—Glau-h“ s Livenbory Ullive vl JAEAD

1,

—Glau-h“ s Livenbory Ullive vl JAEAD

Objectives

To specify the features of inventory
development of the specific sector
in Asia, by creating the list of
_f'.‘.é‘__}i,i”l'tﬁ"'f s good practices and

challenges

. To on the

summary of discussion made in that
group

To be presented in the Session Il
tomorrow by the WG Reporter

Mational Institute for

Srudies

Center for Global Environmenial Research
hitpywrwrw-c ger.nies. go.jp

Basic Structure

Part A | -Presentations on the country's good

practices, as indicated on the guidance
«|_isteners will fill the worksheet for each

Part B |-Discussion challenges to be tackled and

possible solutions

*Some discussion topics were submitted

Part C |-Summary of discussion

earlier Based on the worksheets filled ||

«Completion of a presentation material

Mational Institute for Environmental Studies Center for Global Enviroonmenial Research

hitpywrwrw-c ger.nies. go.jp
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GIOe o
Expected Output

COne presentation on the
summary of discussion, outlined like:

(~ v Overview
vList of good practices and their features

v'List of challenges and possible solutions

v Other things discussed If possible. please submit

) the presentation file to me
\_ v'Summary/Conclusion | after the session today

m MNational Institute for Environmental Studiea Center for Global E:mm_::"mj:
GIO.. . .
Thank youf
Rooms are as follow
WG Room

Energy |Here (Rigodon |)

Agriculture Recto (2F)

LULUCF | Hernandez (2F)

Waste Sionil Jose (2F)

Mational Institute for Environmental Studies Center for Global Enviroonmenial Research

hitpywrwrw-c ger.nies. go.jp
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Sustainablie Energy Development

The Development of GHG Inventory for
Energy Sector & Industrial Processes -
Malaysia

by Siti Indati Mustapa
Pusat Tenaga Malaysia

Manila, Philippines
\ 23 March 2006

Mlidaywin Ensrgy Crnive

® Background of the Study
® Data collection methodology
® Discussion by Sectors
Approach and estimation used in the GHG Inventory

Emission calculation methodology used in the inventory
(Tier 1, Tier 2 and Tier 3)

Issues and challenges faced in the development of the
inventory

® Recommendations to improve GHG inventory preparation
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National Communication 2 (NC2

Mlidayin Ensrgy Conive

@ Under the NRE obligations

Sets out national inventory of GHGs and the assessment of
the possible impacts of climate change, and makes
suggestions for possible initiatives to address this issue.

e Members for NC2 is MEWC, MITI, MOA,DOS, FRIM, DOE, PTM,
MARDI,UPM etc.

WEWC —hlindistry of Energy, Water and Coraraunications

WIITI - Ivlinistry of International Trade and Industry

WO A —Dlinistry of Agriculture

D05 — Departient of Statistic

FEIM — Forest Research Institute

DCE - Departraent of Ervironment

FTI —Pusat Tenaga Malaysia

MARDI -Ialaysian Agricultural Research and Desvelopment Institute
TUFW — University Putra Ialaysia

Country’s Structure

Mlidaywin Ensrgy Crnive

Ministry of Natural Resources

Industrial Process

UPFM — Universiti Putra Ilalavsia
FEIM - Forest Research Institute
PTIM —Pusat Tenaga Ivlalaysia
D08 — Departroent of Agriculture
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GHG Inventory Project

e PTM has been assigned to undertake the inventory part for
energy and industrial processes

e Inline with the 1996 IPCCfguideIines, emissions are estimated
from major sources of the following categories:

Energy — fuel combustion
Industrial processes

e Three priority GHGs will be estimated, namely carbon dioxide
(CO2), methane (CH4) and nitrous oxide (N20O).

Objective of the Study

Principle Objective:
To assess the current status and develop the GHG
inventories in Malaysia energy sector

Other Objectives:
In support of the Second National Communication
development
+ Emission baseline for energy sector
Establish GHG database management system

Pusat Tensgs Malaysis
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Scope of the Inventory

Mlidaywin Ensrgy Crnive

The scope of the study shall include:

i Inventories in Energy Sector i.e. Power, Transport (Aviation,
Road, Rail, Navigation) Industry, Residential, Commercial and
Non-energy

i Inventories in Industrial processes (metal, chemical & mineral)

Project Output

Mlidaywin Ensrgy Crnive

e Report on the GHGs Inventory in the energy sector in
Malaysia
+ Development of data collection method (base year 2000)
+ Input to IPCC Guideline
Development of GHG Inventory

e Suggestions for areas of improvement in the
preparation of the GHG Inventory

Pusat Tensgs Malaysis
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Project Activities

1. Establishing methodology to be used
- Review of data requirement (Revised 1996 IPCC Guidelines)

2. Data listing and data collection
- Development of GHG database

- Development of data collection method
- Data collection activities

3. Data input in IPCC Worksheet
- Analyze data based on data input

4. Analyses & Recommendation
- Areas of improvement in the preparation of the GHG Inventory

Pusat Tensgs Malaysia

Establishment of Methodology ],E:3

e Review of 3 different methodologies have been undertaken
» Tier 1, Tier 2 and Tier 3

e The Tier 1 Methodology Revised IPCC 1996 Guidelines was
chosen based on study conducted with DANIDA

¢ Review of NEB has been made — to find out the level of detail of
cdata available to be used in the GHG Inventory

NEB data used for the Reference Approach

No details on each of the end-use sectors e.g. for transport,
no indication if the fuel is for road transport or rail transport

Pusat Tensgs Malaysis
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Methodological Framework

Tier 1 methods rely on widely available fuel data

- Tier 2 methods may be regarded as those dividing fuel
consumption on the basis of sample or engineering knowledge
hetween technology types which are sufficiently homogenous to
permit the use of representative emission factors

- Tier 3 methods generally estimate emissions from activity figures
(km travelled or ton x km carried, not fuel cons.) and specific fuel
efficiency or fuel rates or, alternatively, using an EF expressed
directly in terms of a unit of activity.

Pusat Tensgs Malaysia

Data Collection Strategy

e |nitial contact with data provider

e Follow up with written data request — example: table
with indication of default value

e Follow up with telephone call, visit

Support data collection with
e |etter explaining GHG-inventory
® Supporting letter from NRE

Pusat Tensgs Malaysis
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Identification of GHG Sources

Mlidaywin Ensrgy Crnive

e« For the inventory, emissions from energy sector are estimated
from the following categories/sources:

+ Fuel Combustion

+ Fugitive Emissions from Coal Mining
Fugitive Emissions from Qil and Gas System
Burning of biomass fuel in energy industries sector
GHGs that need to be addressed are CO,, CH, and N-O
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Structure of Methodology

e Tier 1 structure is used which relies on widely available fuel data
Reference Approach
s Top down approach
+ Fundamental: overall energy balance
+ Sectoral Approach
« Bottom up approach
+ Fundamental: energy consumption for sectors

« Default Emission Factors or national/sector specific
Emission Factors

¢ Base year : 2000

Structure of Methodology (Cont’d)

e Reference Approach/Sectoral Approach (CO.)

Step 1: Estimate apparent/sectoral fuel consumption in
original unit

.+ Step 2: Convert to a common energy unit

Step 3: Multiply by emission factors to compute the carbon
content

Step 4. Compute carbon stored
.+ Step 5: Correct for carbon un-oxidised
Step 6: Convert carbon oxidised to CO, - emissions
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Structure of Methodology (Cont’d)

Mlidaywin Ensrgy Crnive

e Sectoral approach (Tier 1: CH,, N,O, NOx, CO, NMVOC and SO.)

Step 1: Estimate annual fuel consumption per sector in energy
units

. Step 2: Estimate emission factors for each gas
Step 3: Estimate the emission for each gas
Estimate EF for SO, from S-content of fuel

Data Requirement

Mlidaywin Ensrgy Crnive

Tier 1

¢ Fuel consumption based on type of fuel

e Fuel consumption aggregated (coal, natural gas, oil, etc.)
e Default Emission Factors (IPCC 1996 Guidelines)

125



Preliminary Result

Milaywin Ensrgy Crnive

1994 Increase
(%a)
GDP at 1987 prices tnillion RV 153,881 209,365 36%
Population 'noo 20,112 23,275 16%
Apparent energy consurption ldtoe 31,858 54,135 70%
CO, ermission per capita tonfcapita 4195 5.782 38%
C0, emussion (Reference approach) Gg CO, 84,415 140,110 66%

FPusat Tenasga M

Result from NC1

Milaywin Ensrgy Crnive

1994
co, CH, N,0

Sources & Sinks

%o

Y

Categories Gg %o Gg %o
Total National Fmissions 144 314

84,415 6.7
a.Fuel Combustion

593 26.6
b. Fugitive Emissions from
Fuel

41 1.9 0.35 86.4
c. Fugitive Ernission from
Biomass Fuels

%o denved from total ermissions by total categonies mn NC1

Pusat Tensgs Malaysia
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Preliminary Result (NC2)

Milaywin Ensrgy Crnive

2000
Sources co, CH, N,0

Categories Gg Gg Gg
Total National Fiissions 140,110

Reference Approach 140,110

Sectoral Approach 130,747
a. Fuel Combustion 130,747
b. Fugitive Erussions from Fusl 1,199
c. Fugitive Emission from Biomass 812
Fuels

Pusat Tensgs Malaysia

Issues & Challenges

Milaywin Ensrgy Crnive

Energy Sector (esp. for Sectoral Approach)

1. Unavailability of relevant data e.g. data for fuel consumption in
transport, agriculture sector

2. Data are scattered around in many organizations; hence, time-
consuming to compile the data

Delays in receiving data from relevant agencies
4. Further info required, that include:

# Fuel Consumption for domestic/international aviation
and maritime (navigation)

« Fuel Consumption for railways, pipeline transport

s Fuel Consumption for agriculture/forestryffishery sector
segregation between mobile and stationary sources

Pusat Tensgs Malaysia
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INDUSTRIAL PROCESSES

Identification of GHG Sources

Mlidaywin Ensrgy Crnive

e Emissions from industrial processes are identified from the
following sources:

Mineral Production and Use

Chemical Production and Use

Metal Production

Halocarbons (e.g. HFCs, PFCs) Production and Use

Others sources (e.d. Pulp & Papers, Food & drink production)

e Data required for inventory
The GHGs that need to be addressed are CO,, CH, and N,O
Encouraged to report the halocarbons emissions

Optional to address other GHG emissions depending on availability
of data
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Structure of Methodology

Milaywin Ensrgy Crnive

e The Tier 1 Methodology of Revised 1996 IPCC Guidelines will be

used

- based on recent PTM/DANIDA study on GHG Inventory -
Industrial Processes

¢ Review of publications has been macde - to assess the availability
of data to be used in the inventory

® Surve%s on industries are necessary to support the readily

availa

le data from publications or stuclies

e Assumptions will be made depending on the processes in the
relevant industries

Pusat Tensgs Malaysia

Data Sources

Milaywin Ensrgy Crnive

Sources

Necessary data required

Corninents

Departraent of Statistics

®5tatistics of production, raport and export data of  ruinerals
elnforration on production of specific chernical substances

®Dept. of Statistic doest’t cover all the
products

Depattraent of Tlinerals & elnformation on e xtraction of minerals Ilineral Yearbooks and other relevant
Creosciences slnforration on consuraption of winsrals publications available
#Production of metals
Iiristry for International Statistics imports and export Statistics are in RIVI walue
Trade and Industry eHF(Ce/PFCe/sFs
8 Chemicals
Departinent of Ersironznent sProductionTrnport/Export of HFCs/PFCs Anystudies in DOE for past 15 years
sProducers of HFC's/PFCs roayy helpp to get the relevant data
®Legal recuirerents to producers
elnformation on products containing halocarbons
Cormpanies producing the Processes n the plant to get the most relevant data
minerals, metals, chemicals,
halocathons and others

ez PETRONAS
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Issues & Challenges

Mlidaywin Ensrgy Crnive

Inclustrial Processes

Lack of information on industrial processes relevant to GHG
emissions
Delays in receiving data from relevant agencies

- Data are scattered around in many organizations; hence,
time-consuming to compile the cdata

- The published data are different from one source to another
for the same year

Plarmnm

Pusat Tenaga Malaysia
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Conclusions

Mlidaywin Ensrgy Crnive

Fundamental issues on data collection still to be addressed

Need to establish effective networking with data/information
providers

Capacity building for data providers

Need to establish a central data repository, specifically to cater to
GHG inventory needs

Notwithstanding the abovementioned, much progress has been
made in the GHG inventory exercise

Pusat Tensgs Malaysia

Recommendations

Mlidaywin Ensrgy Crnive

® Focal point for data collection/collation
Energy Databank — PTM
Other Data — Statistics Department, Counterparts involved
Establish cooperation with data providers
Establish format (methodology) of data sheet for data collection

® Implementing Authority
Providing info is made mandatory

Use existing regulations from authorities e.g. Dept. of Environment,
Statistics department to add in extra info required in the IPCC
guidelines

® Regular Updates
Required to ensure sustainability of GHG Inventory
Monitoring of emissions level in Malaysia

Pusat Tensgs Malaysis
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Japan's country-specific EFs for the CO,
emissions from fuel combustion

Energy Breakout Group
#3 WGIA: Workshop for GHGs Inventories in Asia
2006. Feb. 23

Tomoyuki AIZAWA

GHGs Inventory Office of Japan (GIO&
National Institute for Environmental Studies (NIES)

Outline

GHGs Inventory Office of Japan
Center for Global Environmental Research

1. The Most Important GHGs Source in Japan
History of Methods Development 1A CO,

Collaboration between Energy Agency and
Inventory Agency

Case of Oil Refinery
Case of Iron & Steel
Summary of the cases
Conclusions

-

ot I sh o
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. The Most Important GHGs Source in Japan (1)

i GHGs Inventory Office of Japan
Japan’s GHGs Emissions Center for Global Environmental Research

in 2003

» CO, is the largest
GHGs

» Regarding to CO,, £/
the largest source [ [ [/  1etacHos

: : 1,339 Mt C Oqeq.
is Fuel Combustion g

co?
\_ FEmisibns
e 94% a8

1. The Most Important GHGs Source in Japan (2)

GHGs Inventory Office of Japan
Center for Global Environmental Research

» CO, from fuel combustion is only one increasing

source
Bas:;;ar 2003 vs B.Y.

Total 1.237.0 1,339.1 ( +8.3% )
CO, Fuel Combustion 1,048.3 1,188.1 (+13.3% )

other than F.C. 73.9 71.3 (-3.5% )
CH, 24.8 19.3 (-22.3% )
N,O 40.2 34.6 (-13.9%)
HFC's 20.2 12.3 (-39.2%)
PFSs 12.6 9.0 (-28.2%)
ST, 16.9 4.5 (-73.6%)
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1. The Most Important GHGs Source in Japan (3)

GHGs Inventory Office of Japan
> C02 emissions by sector Center for Global Environmental Research

a0 | EnergyIndusiries 339 Mi —> 399 Mt  (+17.8%)
W Industres 368 Mt~ 391 M t (13.3%)
=0 -

Joo- -

Transportation 1Mt 2253 ME (+20.1%)

|

(Unit MCO2)
rJ
s

150

“ommercial and other sector TIME 200 Mt (22

oo | M
&—G—mdwm Residentl STMt — 66 Mt (+15.1%)
500 ¢

PR T

IndusiralProcesses STMt 248 Mt (15.8%)
. Waste 1TMt =230t (+37.8%)

0
1990 1992 1994 1996 1998 2000 2002

(FEcalYear)

1. The Most Important GHGs Source in Japan (4)

GHGs Inventory Office of Japan
Center for Global Environmental Research

» CO, Emissions from Fuel Combustion is the
most important source

» Accurate and Transparent Inventory is needed

e Accurate estimation
¢ knowing effect of each counter measure
+ reviewing the effort of each stakeholder
e Making with Transparent manner

* having Accountability

» establishing the basis of burden sharing among domestic
stakeholders
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2. History of Methods Development 1A CO-

GHGs Inventory Office of Japan
Center for Global Environmental Research

(Year ‘Event ‘EF Actwity Data Uncertainty
Calorific Value Ener_gy Stats Total Se;:tor
1992 MOE study on CO, emissions HHF ven'92? C¥ ver'75 former EB 30%% over 10%%
1994 #] Naidonal Communications 1 1 1 1 1
1997 #2 Naional Communications 1 1 1 1 1
COP3I+EP 1 1 1 1 1
2000 Revisionof CVhy Energy Agency 1 (0N ven' 000 1 1 1
2001 Revision of Energy Statshy E&A 1 1 naewEBverfi0 | 1%  under10%
2002 (MOE study on EF) (EF ver 02)*nct to he addopted 1 1 1
Japan's acception of the KP 1 1 1 1 1
2003 In Country Visit (Review) EF ver'92 CVver'00 1 1 1
2004 Revisionof Energy Statshy EA 1 el OV neew EBveril 1 1 under 5%
2006 EA & MOE study on EF BIF ven'0iG 1 1 1 1

3. Difficulties of Methodology Development

in CO, from Fuel Combustion

» EF (Emission Factor)

GHGs Inventory Office of Japan
Center for Global Environmental Research

» Representativeness: difficulties of sampling

(especially coal)

» AD (Activity Data)

Resolution of Statistics
« Mass Balance, Energy Balance, Carbon Balance
¢ Off gas, by-product gas
in Japan, many kind of by-products are used as fuel or feedstocks

for effective use of natural resources,
so called CASCADE ENERGY USE

> Estimation

e Sectoral Approach vs. Reference Approach
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4. Collaboration between Energy Agency and

Inventory Agency

GHGs Inventory Office of Japan
Center for Global Environmental Research

» In 2002 MOE's study,
Unbalance of Energy Balance Table was found.

» These unbalance was observed in 2 processes;
1. Oil Refinery, 2. Solid Fuel Transformation.
This assessment was based on material balance.

5. Case of Qil Refinery (1)

GHGs Inventory Office of Japan
Center for Global Environmental Research

» In Oil Refinery sector of new EB ver.0,
yield ratio ( Products / Feedstocks ) was fluctuated.

» Positive value means carbon production more than
carbon contained in crude oil input.

4000

2000 | /

/1998 1999 QM]' 2001

0

992 1995 1994
2000 =

<000 |

Defference [lzt C] (Input - Output)

-6.000 10
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5. Case of Qil Refinery (2)

GHGs Inventory Office of Japan
Center for Global Environmental Research

» Committee of MOE pointed out this point, and Energy
Agency revised their stats to new EB ver.1.

¥ EA modified their model from 1 module to 4 deferent

modules.
00
2000 F /'\neW'EB wer.() /
U 1 : . 1 1 : - 1 I- 1
1990 j1991-\199 993~T994 1598w 195 : 1998 1999 z\t}éo' 2001

2000

new EB ver.1
-4000 &

Defference [kt C] (Input - Output)

6000

5. Case of Qil Refinery (2)

GHGs Inventory Office of Japan
Center for Global Environmental Research

¥ EA modified their model from 1 module to 4 deferent
modules (summarized). e

Crude Oil
Refinery
—-— with Normal Pressure

Oil Refinery

§
2
8

Diesel Oil h
MNaphtha h
Off Gas <_1

Diesel Qil <




6. Case of lron & Steel (1)

GHGs Inventory Office of Japan
Center for Global Environmental Research

#» In Iron & Steel sector (coke production & BFG
production) of new EB ver.0, yield ratio was too low in

early years.
1,600 095
1400 |
109
1200 | =
=T
1000 | 1 085 &
= 800 £
= &
s00 s o
il Yield Ratio =
(Osipatiepuy o 075
200
U 1 1 1 1 1 1 1 1 1 1 1 1 1 0.7
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

6. Case of Iron & Steel (2)

GHGs Inventory Office of Japan
Center for Global Environmental Research

#» In Iron & Steel sector, Fate of Carbon is complicated.
» This issue is still under consideration.

w LDG
mf], [, [iC]
» Pig Iron N

I, [l

BFG *

'], [0, il -
Steel
[, [C]

Coal Coke #
[, [, C] ‘ ‘ [t [J]. [tC]
| Coke

il coke
i, 191, [C] ‘ Oven [mfi([E])]F[‘:C]

‘ Tar
[t {1, [tC]
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7. Summary of the cases

GHGs Inventory Office of Japan
Center for Global Environmental Research

» Assessment by deferent entities are effective

» Based on balance approach,
1. Mass should be balanced
2. Carbon should be balanced
3. Energy almost be balanced ex. Energy-losses.

15

. Conclusion

GHGs Inventory Office of Japan
Center for Global Environmental Research

» In the sector "CO, from fuel combustion”,
methodology development EF and AD,
one after the other

Assessment by deferent entities are effective

These processes enhanced understanding
scientific aspects of GHG inventories.

» These processes made good and strong
relationship among stakeholders.

Y Y

16
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GHGs Inventory Office of Japan
Center for Global Environmental Research

Thank you for your attention !!

http://swww-gio.nies. go.jp/

17
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GHG Emission Factors Developed
for the Energy Sector in India

Energy Breakout Group
3" WGIA: Workshop for GHG Inventories in Asia
February 23-24, Manila. Phillipines

Sumana Bhattacharya
National Communication Project Management Cell
Ministry of Environment and Forests,

Government of India

Natcon .,
GHG Emissions from Sources and
Removals by Sinks
Total National co2 Co2 CH4 N20O CO2-eq.
Emissions (Ggfyr) Emissions Removal
5

All Energy 679470 20896 | 11.4 | 743820
Industrial Processes 99878 2 9| 102710
Agriculture 14175 | 151 | 344485
LULUCF 37675 23533 0.04 14292
Waste 1003 7| 23233
Bunker fuels 3373 3373
Total Emissions 817023 23533 | 18083 | 178 | 122854
0

Nateom ..

iy o1 Exrraeemrn § Frets
Bl o bad
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GHG Emission Distribution in India

Mt CO2 eq.
CO? 793
CH4 [ ] 380
N20 [ %9
0

Sectoral GHG Emissions Distribution

LULUCF Waste

Agricult. 1% 2%
Energy
61%
IPPU
8%
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GHG Emission Distribution within
Energy Sector

CO2 Emissions by Categories in the
Energy Sector (Mt)

All other sectors
Residential -7

45

¥4

Commercia/lnstitutional
Transport

08

Other Industry

061

&2
Energy&Transform ation g

0 100 200 300 400
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Institutional Arrangement

Transy

Energy &

Industrial  Transportation

 Process

| UNCERTAINITY
REDUCTION
(MOEF)

17 Institutions

Some of the proposed activities for
developing GHG inventories in the
Energy Sector

Development of an energy balance matrix to ascertain energy flow
across sectors

Measurement of Plant specific CO2 EF

Refine NCV of coking, non coking and lignite consumed in thermal
power plants

Refine the GHG emission estimates from the road transport sector

Develop methodology to generate data related to oil and natural gas
venting, flaring, transmission and distribution
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. Keyv Category Analysis — Level Analysis

Percentage  Cumulative  Cumulative
€0, of total emission  emission vs total

Sources of emission equivalent (Ggj  emissions (Gg) emission (%)  Tierused EF used
tEnugy and transformation industries 355,037 289 335,037 289 Tieel €S |
Enteric fermentation 188.412 153 543 449 44.2 Tiee I CS
Fossil fuel combustion in mdustry 150,674 194 694,123 36.5 Tier I D
Rice cultivation 35,590 10 780,013 3.3 Tier I €S
[Transpart 80286 65 860,299 700 Tiell S|
Emission from soils 45,260 37 905,539 137 Tier [ D
I]:on and steel production 44445 36 950,004 713 Tier I D |
Emergy use 11 residential seclor 43 91 3.0 PLE R Uy [ter [ U
Biomass burnt for energy 34,976 18 1,028 898 LER Tier I D
All other energy sectors 32,087 26 1.060.985 864 Tier 1 D
Cement production 30,767 25 1,001,752 880 Tieell  CS
Energy consumed in commercial-institutional 20,571 17 1.112.323 a0.5 Tier I D
Manure management 20,176 1.6 1.132.499 922 Tier I D
Ammonia production 14,395 12 1,146,894 934 TierI D
Land use, land-use change and forestry 14,202 12 1.161,186 043 Tier I CS

Nateom .
e v ¥ b

Key Sectors identified in the
Energy Sector*

Category Level analysis EF Used in | SNC

INC Improvement

envisaged

Energy and 29% Cs R
transformation
industries
Transport 6.5% Cs R
Iron and steel 3.6% D CsS

"Considering their high rates of growth in production in the last decade
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Coal Consumption

Coal Consumption: Shtd _
4000 = Cnking Coal
Coal Shall Remain India’s o —— Nort Cokin
Primary Energy Source till 3000 - o /
2031-32, —Lignite
2000
Coal accounts for over 50% 1000
of India’s commercial 2o
energy consumption and 0 N e B e N N L

some 78% of domestic coal
production is dedicated to
power generation

1930
1982
1984
1966
1988
1990
1992
1994
1996
1998

It is recommended, to increase coal use efficiency in power generation
from the current average of 30.5 percent to 39 percent for all hew plants.

Introduction of clean coal technologies, improving energy efficiency,
Renewable energy resources, hydro power, and various other measures
is bringing down the CO2 emission intensity from this sector.

Country specific EF Developed for
Indian Coal

Emission Factor Reference
(EF)
Indian Coal NCV t CO,ITJ Choudhury et al.,
TJIKt 2004
Coking coal 24.18+0.3 25.53
Non-coking coal 19.63+0.4 26.13
Lignite 9.69+0.4 28.95
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Source of Uncertainties in estimation of
CO2 EF from coal combustion

'Activity Data

Carbon emission factor
- variation with the rank and type of coal
- Contribution from carbonates in high ash coals

Basis of CO2 emission — NCVIGCV

- assumption of NCV being 5% less than GCV for
any coal may not be correct. Variation can be 2%
for anthracite to 10% for Lignite.

- may lead to underestimate of CO, from low rank
and overestimate of CO, from high rank coals

Fraction of carbon oxidised
- coal & plant dependent.

Refinement Being Considered for SNC-
Combustion of Coal

Category |EF SNC | Activities proposed | Rationale
Used |Impro
in INC | veme

nt
Coal Cs R Refinement of NCV | Inadequate
sample size
Power - cs . .
Plant Determine point

Thermal power
plants- Key
source

source specific CO2,
NOX and CO EFs
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Transport Sector

India has seen a rapid growth in the
vehicle population

Vehicle Population in India

- 50000
& 2 —a— Al Vehicle
= S40000 |
s 2 —a&— Twi 0w heelers
8— 30000 4
o o Cars Jeeps
oL "EQUUOO i %nd Taxis
L5 I
= = 10000 - TR eUBeE
v = .
= 0 —a— Goods
& I I | | I .
Vehicles
5> & 2 o & & & & |—+—0Others
D O OO O & O & O

Transport Sector — e.g. of growth rates in Delhi

S.No. Category Vehicles Decadal Annual
registered growth Compound
{ In lakh) rate % Growth rate
199394 200304 (199394to %o
2003-04)
A Private Vehicles
Four wheelers 522 1268 14292 927

(Cars, Jeeps St Wagon)
i Two wheelers

(Scooter, Motorcycle) 14 92 2650 1761 591
Sub-Total 2014 3918 894 54 6 64
B. Commercial Vehicles
i Auto-Rickshaw 072 075 417 0.38
I Taxis 012 0.16 G 209
W, *Buses 0.24 039 6250 4384
i Goods Vehicle 117 1.36 1624 1.55
Sub- Total 225 268 1822 169

Total 2239 4184 a6 87 6 45 __
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Country specific EF Developed for Road
Transport Sector

Emission Factor (EF) Reference
Road Transport TCOIMj
sector
Gasoline 2WI3W 439+73 Singh et al.,
CarfTaxi 61.5+4.0 PR
Diesel Oil MCV/HCY 71.4 =055 g&gﬂha' Hiid
LCV 711.4+05

Sources of Uncertainty in the Road
Transport Sector

Activity data

— The vehicle population by type

— Diesel/petroleum consumed by each vehicle
type

— Details of other fuel consumed

— Kilometer traveled by each type of vehicle
(reflecting the driving cycle)
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Refinement Being Considered for SNC-
Transport Sector

Category EF SNC Activities Rationale
Used |Improv |proposed
in INC [ement
Transport CS Surveys to Reconcile the
apportion fuel |top down with
used in the bottom up
various types |approach
of vehicles
CS CS _
Eyel EE; using
_— driving cycle

Steel Sector

w Bl
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Between 1990-1991, steel prod. Grew by 7.6 % and it is expected to
grow hy 6.5% per annum upto 2012

However, considering a boom in infrastructure, the prod. Capacity is
likley to increase with mega steel prod. Projects coming up

Nate

151



Sources of uncertainty in estimating
CO2 EF from steel sector

Emission from reducing agent (coal, coke) in blast
furnace (BF), EAF, Sinter Strand

CO2 emission from calcinations of carbonate fluxes in
BF, EAF, SS

CO2 emission from steel production in Basic oxygen
furnace (BOF) or EAF - Plant specific technologies

Emission from on site combustion of carbon bearing
products — Coke oven Gas/ Blast Furnace Gas

Emission due to combustion of other fossil fuel (e.g.
from on site power production)

Activities planned for developing CS EF
of CO2 from Iron and Steel Sector

Separate out emissions from
reducing agent
calcination of carbonate fluxes

CO2 emission from technology specific steel
production — BOF/ EAF

Assess emission from on site combustion of
carbon bearing products — Coke oven Gas/ Blast
Furnace Gas

Assess emission due to combustion of other
fossil fuel (e.g. from on site power production)

Nateom .
e v ¥ b
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Refinement Being Considered for SNC-
Iron and Steel Sector

Category EF Used |SNC |Activities proposed |Rationale

in INC Impr
ove
ment
Iron and Steel |D CS Plant specific CO2 EF |Itis a fast
assessment growing
sector of
Assessment of Carbon |the
content C'f Cﬂke econ@my in
addition to
CO2 EF measurement | being a
major
source of
Cco2
emission

National Inventory Management System

Mimistry of Erironrent &
Forests [MoEF]

Steering Group

Hationzal Imeertory Management

m

e

Raizing Avarensss,
Public

Diz=emitgation

Irdhividua! Start of new cwcle

Source

afegor.'e Flznning, Strategizing,
3 Defining Responsibilities
& Training
rd
Source identification, new Mewy Data:
esti mations/recd culstion Activity,
Emission
Factor
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National Inventory Management System

NIMS will address the requirements of documentation, archiving and
continuous updating of the databases as well as the QA/QC and
uncertainty management issues of the inventory. A separate steering
group will be instituted to oversee the operations of the NIMS and
provide technical guidance.

+  Develop systemic tools and procedures
— procecdures for documenting methodologies,

— creating a database of emissions factors, activity data and
assumptions;

— data management and collection;
— strategies for data generation and improvement;
— systems for data archiving and record keeping;

— mechanisms for synchronization and cross-feeding between
emission inventories, national energy balances and relevant sector
surveys;

— guidance for technical peer reviews, procedures for QA/QC and
uncertainty management.

+ Design for dissemination of information through web-based
management system. Natcom

Sichiy 21
&
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Methane Emission from Thai Paddy
* Fields by using the Sensor Technique

Amnat Chidthaisong

Joint Graduate School of Energy and Environment,
King Mongkut’'s University of Technology Thonburi
Bangkok, Thailand

Backgrounds

= APN CAPaBLE GHG Inventory
Project; NIES (Japan) and JGSEE
(Thailand), 2004-2006

= 2004: Training in Japan
= Reported in 2nd Workshop on GHG

Inventories in Asia Region (WGIA)
in Shanghai

= 2005: Measurements in Thailand
paddy fields

155



Portable methane sensor
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Measurements in Thailand
= m

Experiment Designs

= Irrigated fields
= Continuous flooding

= Treatments:
= No fertilizer
= Chemical fertilizer only
= Manure fertilizer only

157



ol

Nm

20 m

Plot layout

Chanober
placement
location

Draining
cannel

Wood bridge

Field preparation for rice
cultivation was begun in the end
of April 2005.

Seeds of rice (Rachinee cultivar)
were sown by hands on 22 April
2005.

Chemical fertilizer (urea) was
applied on 14 days after seed
sowing (DAS) at the rate of 12.5 kg
per plot and again on 26 DAS at
the same application rate.
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= Farmyard manure was applied only
once at the beginning of rice
cultivation at the rate of 45 kg per
plot.

= Drained water from all fields at the
end of growing season on 79 DAS to
facilitate harvest by farm machinery

= Rice in all treatments was harvested
on 30 July 2005 or 99 DAS.

Py

i ™ il
Measurement of CH, and'CO., flux ".Ehaﬁr.r_]li@er placement
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Average plant height (cmn)
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Flux Summary: first crop 2005

Treatment CH, flux CO_flux

g/m?3/crop
Control 8.5 2420.9
Chem. 11.013.6 2700.2
Manure 13.8+2.9 2308.6
Grain Yield

Treatment Grain (ton/ha)

Control 4.3

Chem. 5.2

Manure 4.7
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7C-Sensor Results-Comparison
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Issues needed further investigation

= Effects of fertilization—2"4 and 34
Crops.

= Discrepancies in methane flux
between GC and Sensor
technique—need more
measurement data, cross
calibration
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Nitrous Oxide and Methane emissions
and Nitrogen Dynamics in Hedgerow
Systems in the Uplands of

Southern Philippines

D.B. Magcale-Macandog', E.R. Abucay’, R.G. Visco', R.N.
Miole?, E.L. Abas?, G.M. Comajig? and A.D. Calub?

1University of the Philippines Los Bafios, 2Mindanao State University,
3Cotabato Foundation College of Science and Technology.
1UPLB Foundation Inc., College, Laguna

®

Overview _—

» Agricultural soils are the most important anthropogenic
source of nitrogen oxide emissions (N,O and NO) .

» Agroforestry is a dynamic, ecologically-based, natural
resource management system.

* In hedgerow systems tree litter, crop residues and
animal manure are used as green manure to restore or

maintain soil fertility.

+ Such systems may serve as source of N,O and
methane (CH,).

« Eucalyptus deglupta and Gmelina arborea are the two
top ranking trees planted in the agroforestry farms in
Claveria, Misamis Oriental, Philippines.
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Objective o
This study aims to estimate the methane
emissions from livestock holdings and

nitrous oxide emissions through fertilization,
tree litterfall and decomposition, maize

residue incorporation and livestock manure

in G. arborea and E. deglupta hedgerow
systems. It also aims to present the nitrogen
dynamics and other possible source of N,O
emissions in hedgerow agroforestry systems.

®

Description of the Study Area
[P | A\, & Claveria is a land-locked
&1 I agricultural municipality in the
& V- & province of Misamis Oriental in
P - | Northern Mindanao.
It is composed of 24 barangays.

Its topography is generally
rugged, characterized by gently
rolling hills and mountains with
cliffs and escarpments.

The climate of Claveria is
classified as having a C2
rainfall distribution, with 5 or 6
wet months (>200 mm/mo) and
2 or 3 dry months (<100
mm/mo).

. SRR et
Claveria, Misamis Oriental
Abe S N TNy
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Methodology

Experimental treatments L

The experimental treatments (tree species, tree age, spacing) and number of
replicates employed in the study.

Experiment No. 1 (7 year-old trees, 2 Experiment No. 2 (1 year-old trees,
replicates per treatment} 3 replicates per treatment)

Control for G. arborea, pure maize (Z. mays) | Control, pure maize (Z. mays)

1x3 m(G. arborea + Z. mays) 1x3 m(G. arborea + Z. mays)

1% 9 m(G. arborea+ Z. mays) 1x9 m(G. arborea+ Z. mays)
Control for E. deplupta, pure maize (Z. mays) | 1x3 m (E. deglupta + Z. mays)

1% 3 m(E deglupta+ Z. mays) 1x9 m(E. deglupta +Z. mays)
1x9 m(E deglupta+ Z. mays)
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Application rate
(kg ha")

166.67

195.65
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waﬁék meter is a 64 L capacity
plastic for sediment load
collection.

ems e r

Surface runoff: e
rainfall event
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Stemflow @

» Open plastic hose fitted
around the trunk of 4
randomly selected
hedgerow trees

» Collection and recording:
after every rainfall event

Throughfall

+ 16 plastic container were
randomly placed within
the plot

* Dry WEIght One hundred fifty
grams (150g) fresh weight of the
sub-sample for each component
was taken for oven drying at 70° C
for 48 hours.

175



T

« Set-up: A total of eight (8) net bags (12 x 12 in)
containing 50g leaf samples were randomly
placed inside each plot.

Leaf litter decomposition

= Collection: Two bags per plot were collected
every 21 days. Collected samples were weighed
for fresh weight and oven-dried.

« Decomposition rate: percent loss in weight

T

» Respondents: 300 farmers were randomly selected for
the household interview

Livestock survey in Claveria

» Sampling technique: stratified random sampling

+» Basis: elevation and agroforestry system classes

» Survey instrument. composed of set of questions related
to livestock holdings and feed requirements
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Results

Crop residue and N input L
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Fertilizer nitrogen applied in the different plots

Leaf and total (leaf, twigs, branches) litter from 7- &
deglupta and G. arborea
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Decomposition of 7 year-old E. deglu,
leaf litter

1st cropping

100 Al
80 1 80 -
2 l&::.
2 o] %@ 8 40 1 T:
o
© 47 —— 33 E deglupta —B— 130 F deqlipta = A
20 A —k— %3 G arbores —8— 10 5. arborea 201 DB E deglupta - 19 E. deglapta
. 3 —&— 1x3 3 arborea —8— 13 G arborea
0 1 2 3 4 0 1 2 3 4
Sampling Sampling

Livestock Survey

Local values for nitrogen input from animal
wastes based on average live weight

Animal Average Daily Daily manure Dry Daily Nitrogen Total N
animal manure production matter manure content animal!
live production (FW, ko) (%) productio (%) yr1
weight (Y% of LW) n (kg N yr-)
(kg) (ODW,
kg)

Cattle 300 2.25 . 12.3

Carabao 350 2.60 : 14.2
Goat 15 0.11 : 0.6

Pig 80 0.80 ; 5.84
Chicken 1.2 0.01 ! 0.11
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Sources of nitrogen inputs, N,O and
CH, emissions in hedgerow systems

T

Nitrous oxide emissions from grazing animals (Ngypg)
using local values for N excretion per animal type
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Nitrous oxide emissions from grazing animals (Ngypg)
using IPCC (1997) default values for N excretion per
animal type

Direct and indirect N,O emissions in E. L
deglupta and G. arborea hedgerow systems
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Nitrogen inputs and total N,O emission in ﬁ—-_
E. deglupta and G. arborea hedgerow

systems
= Sl 1 1 F AWM 1FCR 1 litter —a—N20 Emissiaon
600 = 1 year-old hedgerows i 7 year-old hedgerows | <=
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Z 400 - TR0 S
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Total methane (CH,) emissions from enteric
fermentation and manure management per
animal type

. Total
_ Enterlc_ Manure methane
Animal Type |fermentation | management Aiiieibs
(kg CH, yr") | (kg CH, yr1) (kg CH, yr-")
Non-dairy cattle 11 352 516 11,868
Carabao 3,410 186 3,596
Goat 230 10.1 240.1
Swine 597 2,786 3,383
Poultry - 28.8 28.8
Total 191183
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Issues regarding GHG inventory
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Local and IPCC default values for the N
excretion values for the different animal

types

Livestock type | N excretion per | N excretion per
animal type animal type
(IPCC, kg head! | (local, kg head-
i) yr')

Gost | 12 | 06

Erosion (kg ha' yr')

Poultry
Soil erosion and N loss under 7 and 1 year old L
hedgerows
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Runoff and N loss under 7 and 1 year old ﬁ‘;
hedgerows
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Stemflow (SF) and Throughfall (TF) under 7 year old &=
hedgerows
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Nitrogen load of Stemflow (SF) and Throughfall (TF) L
under 7 year old hedgerows

184

;hmﬂm

E. deglupta G. arborea E. deglupta G. arborea
(1x3) (1x3) (1x9) (1x9)

[
'#itmgen flow (kg ha' yr) in a 7 year old 1x3 Eucalyptus degfuprL

hedgerow agroforest stem

kg N ha™ :\;rr'1

Rainfall: 119.08 |

¥ N fertilizer: 199

Crop residue: 44.15

——

~_ Soil N: 3,600 kg N ha ' furrow slice

Note: { ) based on literatures
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Conclusions =

@ In tree-based hedgerow systems, crop residue
incorporation and fertilizer application are the major
sources of nitrogen inputs. Animal manure, litterfall,
stemflow and throughfall are other sources of
nitrogen inputs into the soil.

@ Nitrogen losses from hedgerow systems include soil
erosion, surface runoff, crop harvest (grain yield)
and volatilization and leaching of N fertilizer.

@ Indirect sources of N,O emissions in hedgerow
systems are atmospheric deposition of NH; and NO,
and N leaching.

&

Conclusions =

@ The major source of N,O emissions from the
agroforestry systems studied is the direct N,O
emissions from soil.

@ Maize monocropping system had higher N,O
emissions than hedgerow systems.

@ Enteric fermentation is the major source of
methane emissions from domestic livestock in
Claveria.

@ Soil erosion is significantly reduced in a
established 7-year old hedgerows.
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Conclusions =

@ Considerable amounts of N are contained in
stemflow, throughfall, runoff and erosion which
could be possible source of N emission in
hedgerow AF systems.

@ Use of local values for N excretion factors will
reduce uncertainties in the estimates of N
excretion from animal manure.

@ A number of factors identified in this study that
needs further research to improve estimates of
N,O emissions were the N excretion factor per
animal type, residue to grain (residue to crop)
ratio, fraction leaching and fraction volatilization.

®
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Better evaluation system for N,O
and CH, emission from composting
(and wastewater purification) of
Livestock waste

Takashi OSADA
National Agricultural Research
Organization, JAPAN,

I wald like to say

In this presentation

Why we focus on N20 and CHa emission from Livestock

waste treatment ? :
Share , Agricultural sector, N cycle

How to evaluate ?
Measurement system and Experimental design

Evaluation and Mitigation of emiszion
Emission factor of N20 and CHa from Livestock waste

composting / 1n our experiment

Fugsaon factor, changey i process |
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Wy N20 CHY ?

Why we focus on N20 and CHa emission from Livestock
waste treatment ?

-About 94 million tong of hivestock waste
-contains 737 Gg of Nitrogen.

-around 10,999 Gg CO, eq of N,O and 933 Gg CO, eq of CH, might
be emitted from composting and other livestock waste treatment
procesges (Minigtry of the Environment, Japan 2002).

Wy N2O CH4 7-1

Estimated source of N2O in J

(anthropogenic genetation ..2002) BES :
; 8 AR T BR YRS
SRS

0 Waste 1A Fuel
G Combustion 8
%

activities |
21% 2 Iudusp‘
; Processes
10%
3 Solvent and
other product

o,

| _1D use
A?—“"“l_h“'al 4B Manure 1%
soil management
35% 26%
= 0.812% of total GHG= m Japan
(one of key source category) Il
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mywo Ha 22
Treatment of livestock waste in Japan
(737.6Ggly of N)

Livestock housing
, =

=1 | Solid part

Dry, Incineration ....)

How to evaluats

How to evaluate ?
Measurement system and Experimental design

Measurement svstem
-(Gas collection and Measurement device

-Calculation of emission
-Is it correct ?

Variation of emission factor ?
- Livestock's

- Moisture contents
- Seasons
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How fo evaluate-1

Measurement svstem (Gas collection device)

<&

Draw by an
mverter-controlled

edge of the chambqr and Ex_lnust ZA5 Was
removed th:l,uugh an outlet placed on top
of the chamber

How fo evaluate-Z

Measurement svstem

(Gas collection and Measurement device)

Tnlet aiv saxnpllineg
line{ Back Gromd)

------ Measurement device:

I
I
I
1
1
] -
: Exhaust aiv | | Infrazed Plotoacoustic |
. | Detector{ IPD INNOV A
I SE“ pling : + DEywith electic I
} lne I ' cooler system i
! Exlwnst afr e e
I I
I I
| |
| Vﬂtﬂaﬁm [
! _blower with | I
: imverter |
e e Gas collection device -! it
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How fo evaluats-3

Measurement svstem

(Gas collection and Measurement device)

The rate of emission (E) of each substance (NH3, CH4 and N20O) was
computed from the amount of ventilation and the concentration
differences of each substance between the inlet and outlet air samples.

E (mgSmin.) =
(Cone, of outlet air (mg/m3) — Cone. of inlet aar (mg/m3))
x 5/60 x Ventilation rate (m3/hour)

Inlet air sam pling
line(Back Ground)

_______________________

Chamber

1

i

' (PVC,13m¥ A A e ! :
1 / ¥ e . N T M easurement device 4
] N\ xhaust air I " Infrared I hecancauzcic 1
] N sampling I D ecco IDDITNOT A
! B LAy Lin ¢ i ot Rt e f
1 Tnler v f Exhenst ﬂll?’ s T
: Yentilation |

1 waterproof floor Blower with 1 .I.I.H.
! inverter |
———————————————————— G as collection device -1

How to evaluaie -4

Methods for evaluation of this system
1st step
Recovery test
with pure substances

In order to evaluate recovery efficiencies, a
fized quantity of each substance (gas) was
generated within the center of the chamber
15 cim high, and the total amount of
emissions by this chamber system was

calculated.
CONEPop- Seras T
BG ¢ Theoretical copc..
T MH3: 0 T'.' 32 g3 -"".L—P'BG
CH4: 1.3 & 0. g3
HZz20 0.6 47 3meglima
L L L

17 Min. '

*Stabilized ventilation late and fized late of gas generation
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How to evaluaie-3

ISt Stel! L | el NH 3 embssion (provided)
;IH I -m- NH 3 embsion (defected)
Result of .= ’L |
Recovery test o n
with pure . o .*| lal]
substances farl ] ]
- |
0 F—‘.ﬁ—l—.—_._.i_-._ﬁt-p_._
o l-ll o M 40 B (1]
Time ¢ min.}

No great difference was found in movement of three sorts of substances.
In the 130 m3/h exchange volume condition for 17-minutes
the concentration of each substance became elevated during 40 - 50

mimutes.

The average recovery of each substance was good based on the
results of a field examination. NH3, CH4 and N20O recoveries were
98.5% (S.D. 6.25), 96.6% (S.D. 4.03) and 99.5% (5.D. 2.68),

respectively

Steu 2 How to evaluate-fi
Comparison with values from conventional methods at
composting examination (CH4)

The results of both method were compared, and the changes of CH4

concentration were considered to be very similar.

The total amount of
methane generated
over 8§ days following
the start of the
composting was 227g
by the IPD method and
239g by the FID-GC
method, and the
difference was small at
around 3%o.

CH 4 (mg/m3)
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2} What the measurement system we made 7-3

Measurement svstem (BIeasurement device)

-Infrared Photoacoustic Detector (IPD, multi gas
monitor type 1312, TNNOV A, Copenhagen DE) at 5-
min. intervals{continuous measurement).

-Gas dried by electric cooler was used for
measurement of methane and nitrous oxzide for
improved accuracy.

Sampling gas were
introduced IPD passed
through 4mm diameter
Teflon tubes at 151nin.

Interval.

How io evaluate-4

Piled &
Turned
weekly

Mixture of Feces &

Sawdust (400kg ap.)
Products of the compostig
Turminy
Runs Livestock Total Moisture inlawai?:l' Days of
weight cantent the composting
pite
kg %

Dairy 1 Dairy caltle 602.0 835 15 days 119
Dairy 2 manure 4550 B56 15 days 119
Beef 1 Beef cattle 149.4 457 7 days 63
Beef 2 manure 198.0 56.1 7 days 49
Pig 1 Fattering pig 110.0 354 T days 56
Pig 2 manure 147 8 484 7 days 106
Pourtry 1 Poultry 1120 118 7 days B4
Pourtry 2 manure 89.2 259 7 days 57
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Rooult-2

Changes of N,O and NH; emission
during composting

Gas emission from (Gas emiggion from Piled compost
Forced Aeration

o MH3 and N20 during composting of pig
Bo marne { Suminer)
B hﬂi'-l--- L .a) o
P 40 e 0 T
1y 50
an
o
L) 14 21 28 35 a0
Jo? Jpussa NH3 0
10 ry
2 | e 1, |
E{ e | ™™ o
10° 4 1 = 3
= |
md o 7 14 21 2@ 35 NH3 and N20 during corpasting of pig
e 107 . CH4 manre [ Winter)
& 100 0
= 1
i 80 15
. N20 £e0 o =
gl 5 = e R R = 15 5
W'l 7 M4 2 oz 35 cE =
L3 I} i}
; "‘*“J , A T | G OO S T
Chenges of e} matensl tamperturs, b) smma i, ©) metheneandg
) l-|E'nuatmcecmtauL’ali:.-]rreanxlsl gasunder3ESL M min! Feb. Mar. Mar. dpr.fer. fpr. May  Hay. Jun.
aermtion with metured compost eddtional condtion

Conclusion (1/2)

We developed a svstem for the quantitative measurement of
emissions from composting usimg a large dynamic chamber m
an experiment.

According to the results of thiz experiment, the composting-
manure emission factors of CH, and N,O varied sigmficantly
between hivestock types, moisture contents of the pile materials
and ambient temperature . Those factors should also depend on
manure treatment type.

Thig can be umportant mformation not only for mventory data
but for the development of greenhouse gas regulations and
technologies.
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Conclusion (2/2)

In Asian countries, the compost process 1z widely uszed tor the
treatment of hivestock waste. Although the exact amount of
greenhouse gaszes generated from actual composting 1s not
known.

Not only the compost, but the emussion factor of each
treatment system should be evaluated under each countries

procedure and general conditions, because those factors
might be widely varied.

It 1# immportant that each countiy has the measurement
technique of GHG emission, not only for inventory data but
tor the development of greenhouse gas regulations and
technologies.

Emissions accure not only compasting but alsa . !

The NH.-N, N,O-N and CH , emissions from the
swine keeping unit and its manure contributes
(271~438gNH3-N . 16.5~49 4 N20O-N

and 270~438 gCH4/head }
I‘TEEd --I.-.I.-..-...-.'--I.-.I.-I'-
\ o : Wastewater Treatment =
[N— 3.63 - 3.75kg-N E liquid H
:--:I-.I'-.I--l’-ll.—.l-l- : n,?}k:*N :
= Livestock House H . : "
= Emission H .
. NH 4N 138 149¢ . H
a \.}('I-.'\ 5.-]-53! ---------------------------- -
. CHa 268-301g
E E ' --------------------------- :
. - * Composting .
- . = solid o -
= : - Emission .
- - - 1 -
y CALL AR L L ™ I34I\E‘T\ NH 3N 133.325g :
SEpie PN el (i

(a full fattening period of § weeks )
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Emissions accure not only composting but alsa . 2

Farther experiment near future

ankeyou for
OurAttentlm

"‘ : [
& ¥
u

- 4%

X

B gy
B3R
A

i

fx\

%
L
e

The greenhouse ettect of Animal Industry origin
might not be go big as you suppose, I hope.
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3 Workshop on GHG Inventories in Asia R
23 -24 February, 2006, Manila, The Phili

Development Inventory of the Country-
specific Activity Data and Estimation
Methods for Forests Ecosystems and

Land-use Change in Malaysia

Kho L. K.
Forest Research Institute of Malaysia (FRIM)
52109 Kepong, Selangor.

Classification of forest types in different regions
Verification of reported figures/ statistics
Definition & interpretation

Reporting source

Policy & Jurisdiction

Satellite imageries vs. aerial photograph
technigues

Uncertainties & unsuitability of assumptions___
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Malaysia: Forested Area By Region, 2000

i

Region
Peninsular Malaysia
Sabah

Sarawak
Total

Region Protective Productive Total

Peninsular Malaysia 1.90 2,90 4.80
Sabah 1.03 497 6.00
Sarawak 0.91 2.69 3.60

Total 281 10.56 14.40

e FOPM, FO-Sabah & Sarawak
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Malaysia: Distribution and
Forest Type, 2000 (N

Region Inland Swamp Mangrove Others Total Forested
Land

Peninsular 5500 0200 0100  0.100 5.900

Malaysia
Sabah 3.810 0120 0340  0.340 4.420

Sarawak 8.640 1.040 0.130 0.130 9.840
Total 17.950 1.360 0.670 0.284 20.160

sSource; FOPM, FO-Sahah & Sarawalk

ME180900L:7000 T =m"{

=Hl Y

o ettt

e ——.

o SR [ AT R S e e e AT
The Extent o f Forest lgeseumes

S

* Rich biodiversity of flora & fauna

» Sustainable Forest Management (SFM)

— Achieve balance between development and
conservation

» National & State forest policies
— National Forestry Policy (NFP) 1978
— Sarawak Forest Ordinance (1958)
— Sabah Forest Policy (1948)
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The Extent of Forest Resoure

» Permanent Forest Estate (PFE)

— Permanently maintained fpr economic,
protection, recreational and/or other purposes.

— Production Forest
» Supply of resources

— Protection Forest
» Conserving resources and biodiversity

« Stateland Forest (SLF)
— Land reserve for development

 National Initial National Communication
1994

» Second National Communication 2000 —
on-going
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Definition of classifications/ categories
Extend of forest resources inventory
Default values

Extensiveness of calculations
Collaborators & Working Group
Incomparable practices and data

M& 180 900E:2000

- | -~
i N ] o Tkt = N e e =
. ! -1 W il i
| - «
- ittt — 2B ht S s b o - lhad )
— -

—

Initial Inventory

rest and agriculture

Annual growth
rate

EIB09001:2000 |
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Initial Inventory Current Inventory
Mot accounted. I

Mot accaunted

Si 045
EBurned off-s

 FRIM appointed leading LULUCF sector
» Working closely with several relevant
departments

— Forest Department: Peninsular Malaysia,
Sabah & Sarawak.

— Department of Agriculture (DOA)
— Universiti Putra Malaysia (UPM)

— Malaysian Palm Oil Board (MPOB)
— Malaysian Rubber Board

M& 80O 90Q0E:2000
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Second National C:
T e Y

Adopt Good Practice Inventory by Region
Continuous Updating & Network —

Total Land-Use Changes in Forest & Abandonment
Change & forest and grassland of managed
Forestry (CO, otherwoody conversion lands (CO,
removals) biomass (CO, removals)
stocks (CO, emissions)
removals)

Initial -68,717
Inventory

¥E1B039001 2000
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Completed Peninsular Malaysia
Completed Sarawak

Review & Update

Sabah to be completed March
Inclusion of solil activity data
Reporting

Initiate new tools

Close cooperation
— Awareness

Forest Inventory Data

— Forestry Department

— Forest Research

— Ministries

Sins of reporting

— Forest conversion

— Shifting cultivation

— Totally Protected Area (TPA)
Assumptions & Uncertainties

— Agreement to co._ &5 50012000 | .
HCNEE e
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Inclusion of Totally Protected Area/ National
Parks/ Wildlife Reserves

Abandonment of managed lands

— Logging purposes

— Shifting cultivation

Plantation

— Qil palm

— Rubber

Soil activity data

— Soil types

— Land use , S -
M : M& IS0 900F: 2000 -\
— Mappin - EE @I\ [HE) R

e

New software tool adaptation
Long-term monitoring & measurement
activity/ research

— Incorporation of other studies

— Experimental plots

Ground survey of forest/ plantation
establishment

— Age

— Growth rate

HE 180 900E:2000 | 7
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Estimation & Assumptions of burning
Forest fire

EFDB

GPG-LULUCF 2003

Training & Workshop Update

Working group to integrate existing
reporting and classification of resources

Update on software tools and discussion
groups

Responsible experts involvement
Continuous reporting

Experience of various countries

HE 180 900E:2000 | 7
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Dr. Elizabeth Philip
Dr. Abdul Rahim Nik
LULUCF Working Group

National Institute for Environmental Studies
(NIES)

Department of Environment and Natural
Resources of the Philippines

The University of Philippines Los Banos
Ministry of Environment Japan

/E& [E0/900F20607)

Thank You!

/E& [E0/900F20607)




The 3rd Workshop on GHG Inventories in
Asia Region
+ February 23-24, 2006
Manila, Philippines

Development of the LULUCE’s GHG
Inventories of Cambodia

Prepared by
Heng Chan Thoeun, CCCO
Ministry of Environment, Cambodia

Outline of Presentation

+ 1. Introduction

2. Direct Measurement of Biomass of the Major
Forest Type

3. Conversion of measured biomass values 1nto
values 1n carbon pools under the

GPG-LULUCF
4. Development of activity data for 2000

including assumptions made to estimate land
areas which went through land use conversion




1. Introduction

- Cambodia ratified the UNFCCC on 18 December 1995;
cceded to the Kyoto Protocol on 4 July 2002;

Ministry of Environment (MoE) 1s the National Focal
Point for the UNFCCC and the Kyoto Protocol;

Cambodian National GHG Inventory was prepared for
the first time 1n 1994 as the base year by the Climate
Change Enabling Activity Project (CCEAP) phasel and
phase2: Improvement of Activity Data and Emission
Factors for Forestry Sector. The methodologies based
on the Revised 1996 IPCC Guidelines;

Cambodia 1s a project partners, which conduct a field
surveys for the improvement of GHG inventories of the
LULUCF sector, funded by Asia Pacific Network (APN)
and executed by the National Institute for
Environmental Studles (NIES) of Japan, :

1. Introduction (cont.)

- For 2004-2006, the CAPaBLE project in Cambodia
focused on activities:
etermination of the overall work plans
— Planning and preparation for the training in Dec. 2004
— Organizing a three-days field training (Koh Kong province)

— Planning and preparation for the measurement in
CAPaBLE plots

— Implementation of the first time measurement (Mar. 2005)

— APN CAPaBLE-NIES: Meeting with MoE-Cambodia

(OC’[ObeI 4-7 700‘3) Prepare the Excel table format for the application
of collected and analyzed data to an inventory by using the IPCC’s GPG-
LULUCF; Compare the estimation methodologies used between the previous

and new nwentorles; Evaluate the overall methodology used; Discuss the
items to be included in the final activity report

— The second time measurement (Jan-Feb. 2006)
— Data analysis, evaluation of the measurement, and report.
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2. Direct Measurement of Biomass of the
Major Forest Type

-| The field survey focused on the main forest types
+Wh1ch play an important role as the key source/sink
categories:

- Evergreen forest;
- Deciduous forest; and
- Secondary forest,

- Two different locations of field measurements were
conducted for each forest type;

- The objectives of field surveys are to: (1) identify type,
species and number of trees in three selected forest
types; (11) estimate the aboveground biomass of tress in
these selected forest types; and (111) estimate the annual
biomass increment of the selected forest types.

2. Direct Measurement of Biomass of
the Major Forest Type (cont.)

Note:

- Secondary: A,B,C,D
- Deciduous: E,F,G H
- Evergreen: I,GK,L

Cambodia
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2. Direct Measurement of Biomass of
the Major Forest Type (cont.)

Locations and schedule of survey

Plot | Forest type Location Measul ement Measurement
Tlme 1 Time 2
Se Sihanoukville 28 Feb-3 March 05 | January 06
(Ream NP)
Siem Reap (Kulen | 6 -9 March 05 February 06
Pmmtep NP)
€ ear | 19-23 March 05 February 06
Kratie -Snoul 27-31 March 05 January 06
leldhfc sanctuary)
E -Snoul | 2-5 April 05 January 06
Kampot (Bokor 6-9 April 05 January 06
NP)

2. Direct Measurement of Biomass of the
Major Forest Type (cont.)

_‘_The methodology for field survey followed by
Hairiah K. et al. (2001): Methods for sampling
carbon stocks above and below ground and the
final report of the Cambodia Climate Change
Enabling Activity Project’s Phase 2 (2003).

- The measurement consists of two parts:

(1) non-destructive sampling for the trees,
including diameter and height of living tress
and necromass;

(11) destructive sampling for the understorey,
necromass, and living tree biomass.
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2. Direct Measurement of Biomass of the
Major Forest Type (cont.)

- | Sampling protocol for living tree biomass and tree necromass
Diameter >30 cm): Sample area: 20m x 100 m = 2000 m?;

100m,

O O OD O O Transect (100m line)

O §=1:]

10m
O (—)tree

Sampling protocol for living tree biomass and tree necromass

(Diameter from 5-30 cm): Sample area: 5m x 40 m = 200 m?

within in the sample size Diameter >30cm

S ehaas B
2.5m o
[ & ylree

2. Direct Measurement of Biomass of the
Major Forest Type (cont.)

For each tree specie 1s recorded and the diameter at 1.3m above
e soll surface is measured using a diameter tape (diameter at
breast height: DBH) for the First and Second time;

Height of trees, selected within a plot, 1s also measured and
recorded for the First and Second time;

Sampling protocol for tree necromass: Sample area: Sm x 40 m
=200 m?;

40m

length /

/ Dead tree lying on the ground

This part is not measured. Thus
only parts which lay within the
gquadrate are measured




2. Direct Measurement of Biomass of the
Major Forest Type (cont.)
- Sampling protocol for destructive sampling in 1.25 m?:
_~_Sample area: Sm x 40 m = 200 m

Living tree biomass: set up randomly a sampling frame of
0.5m x 0.5m 1n each quadrate with trees less than 5 ecm DBH,

1.e. seedling or saplings, are harvested within the 1m x 1m
quadrate;

Coarse litter: crop residues, all unburned leaves and branches;

Fine litter: dark litter, including all woody roots which partly
decomposed,

Sun dry: living tree biomass, coarse litter and fine litter are
dried using sun-light.

11

3. Conversion of measured biomass values 1nto
values 1n carbon pools under the GPG-LULUCF

Translation of carbon pools from CAPaBLE to GPG-LULUCF

CAPaBLE IPCC Pool

2 e Sampling

Carbdn pools Symbol Definition I‘I'lEtli'll:lﬂ Carbon pools
_ BT with a stem diameter of 30 e i

Live trees L 3 :

Ah round

Litter

ith a diameter

h
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3. Conversion of measured biomass values into
values in carbon pools under the GPG-LULUCF

(cont.)
Summary of key points of CAPaBLE survey in IPCC defimition

Forest types: Secondary,
CAPaBLE Deciduous, and Evergreen Forests

Carbon pools (t duvha)

Living Biomass:

- Aboveground and |- Live trees

- Belowground - Understorey
biomass

ﬁiﬁ?@?lgmuc - Dead wood

- Dead wood Sy o il

g - : - Fine litter

itter

matter

4. Development of activity data for 2000 including
assumptions made to estimate land areas which
went through land use conversion

-—Ease on [PCC GPG-LULUCEF, to estimate the land
areas which go through the conversion of land uses in
2000, a number of assumptions were proposed to be
taken;

The difference areas of specific land use categories
between the initial and final point in time experienced
land conversion;

For example, in Cambodia, it was estimated that the
land area of Forest Land was decreased by around
55,000 hectares in 2000. In this case, we assumed the
area of Forest Land went through land use conversion
and the rest of Forest Land area remained as Forest
Land;
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4. Development of activity data for 2000 including
assumptions made to estimate land areas which
went through land use conversion (cont.)

_fT]'le difference areas of land use categories between the
beginning and end of year 2000, the increased and
decreased areas of land use categorles through
conversion in 2000 were obtained;

The increased land area of a land use category means
that the area was increased because some lands were

converted from different land use categories into the

land use category;

The total of increased area 1s equivalent to that of the
decreased area. Then estimated the areas of land use
conversion of each land use category by making
assumption considered the most realistic;

4. Development of activity data for 2000 including assumptions made to
estimate land areas which went through land use conversion (cont.)

Assumptions made to estimate the areas of land use conversion

Assum | Land conversion concerned Description of assumption
ption | (Area in Ha]

o T Before | Afer |

Grassland Forestland It is difficult to predict forest planting was

(2,529.5) (2,529.5) conducted after destroying existing forests.
Considering ecological reasons, it 1 1s also difficult
to plant trees in wetlands. Hence, it is assumed that
all plantations were established n grasslands.

2 Forestland Grassland It is the most realistic to assume grassland was
(3,336.3) (3,336.3) established by converting forestland.
Grassland Settlements | It is the most realistic to assume settlements was
(247.5) (247.5) established by converting grassland.

Furcctland Cropland The remaining arca of forestland that went through
(54 565.3 (83,785.3) conversion was reported here.

Grac:land It is assumed that the rest of area of cropland
(29,220) converted from different land uses was arca
converted from grassland.

Gr ssland Other land The remaining area of grassland that went through
(4,196 5) (6505.5) conversion was reported here.

Wetlands It is assumed that the rest of area of other land
(2309.0) converted from different land uses was area 1
conrverted from wetlands.
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4. Development of activity data for 2000 including assumptions made to
estimate land areas which went through land use conversion (cont.)

L.and area went through conversion in 2000
Increase in Land Use for 2000, Cambodia

0% 70 3%
3%

EForest Land
O Cropl and

O Grassland
W Settl enent s
ECher Land

Decrease in Land Use for 2000, Cambodia

2%

OForest Land
OGrassland
OVetlands

38N

[

+

Thank You for Your
Attention!

Please see our website:
www.camclimate.org.kh
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Experience learned by using the IPCC's
(Good Practice Guidance on Land Use,
Land-Use Change and Forestry in
developing Japan's GHG mventories

SATO Atsushi
Greenhouse Gas Inventory Office of JAPAN

(Mitsubisht UFJ Research & Consulting)

Qutline

1. Overview of Japan's GHG Inventory
Overview of LULUCF Sector
Comparison between LULUCF Inventory
and LUCF Inventory

4. LULUCF Inventory Preparation

19

tad
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1. Overview of Japan's GHG Inventory

GHG emissions and removals 1n Japan

* GHG emissions from source : 1,327 Mt CO.eq. 1n 1995

(Unit: Mt CO2eq.)

+ (CO, removals mto sk - 84 Mt CO,1in 1995
L400 Lagy W B L3 1028 1336 5 5y 1330 1339
1188 L1%6 1214 1203 = N = ? =H=l==
LMt = =
1,144
TR il el § ==15F6
PFCs
S0 | —
—HF(s
600
CIN20
400
B CH4
200
=1 CO2 Exmnesioms
]
T el e == C02 Removak
200 ON N EHZE EE o8 e ; — : |
) —— Net Emksions /B emovak
1990 1991 1902 1003 1904 1995 1905 1907 1995 1990 2000 201 2002 2003 i
(Faealiran Source: GHG Inventory of Japan, 2005
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Japan's GHG mnventory

* Developed and submitted to UNFCCC every
year since 1996

* Using CRF (Common Reporting Format)
and Excel based calculation files

* Have been preparing NIR since 2003

* Will use CRF reporter for submitting to
UNFCCC from 2006

: Japan has been developing national inventory system to
 satisfy the UNFCCC and Kyoto Protocol requirements .

Japan’s inventory preparation system

* The Ministry of Environment (MOE) is the
national entity responsible for national mventory.

* GIO and some private-sector consulting firms
work together with MOE for mventory
preparation.

* Other Mmistries are involved in the inventory
preparation system by providing data, confirming
data from technical view point and so on.

« External experts review calculation methods, EF,
activity data, and an entire mnventory and provide

advice. .
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2. Overview of LULUCF Sector

7
= 4 . g 1 l %
T alak ’ ) ~ r ]
GHG emissions and removals of
ULUC in J
) i 1
LULUCEF sector in Japan
Tablel: Fmussions & Removals of LULUCE sector m 1995
Gaz0eqg
Land Use Categories COe CH, No OO
5A Forest Land —93,149
1. Forest Lard remaining Forest Lard -5 637 2245 2.28
2. Land converted to Forest Land =1:534 IE IE
5B Cropland 2208
1. Cropland remaining Cropland 0] Qo0 .00
2. Land converted to Cropland 2085 G617 207 26
5C. Grasslhand 1 636
1. Gragslard remaining Grasslamd 0 ME ME
2. Land corverted to Grassland 1 635 093 .08
5D. Wetlands sl
1. Wetlarnds remaining Wetlands NOME MNE ME
2. Land converted to Wetlands 225 552 056
HE Settlements 4548
1. Settlements remaining Settlements -332 MNE [JE]
2. Land converted to Settlements 4,753 10228 11.08
5F. Other Land 1,127
1. Other Land remaining Other Land MNE ME]
2 Land converted to Cther Land 1114 11.82 1.20
Total Land—Jse Categories | 683.308] 63668 156] 222
—— &
(+) emission, (-} removal Source: LULUCF CRF of Japan, 2005
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Feature of land use 1n Japan

» Area of forest cover 1s large

— two-third of national land

— this ratio has not been changed for the last 100 vears.

« Most of agricultural land use 1s arable and tillage.

— grassland 1 not signiticant m Japan

* The ratio of settlements have been increasing.

— wrban greemmng also have been performed

Table:  Area of Land Use in Japan

Land Use Category 1930 1995 2003

Forest [10"4dha] 2,824 2,814 2,809
Agricultural land use [10"dhal 534 513 452
Wilderness [10"dhal a7 a6 26
Water surface and river [[10%4dha] 132 132 134
Road and Residential land[10" dha] 275 291 313
Cther land use [10"dhal 2858 a03 J16
Total [10"4dha] 3,777 3,779 3,780

Source: Land White Book, WLIT Japan, 2005

Japan's LULUCF (LUCF) Inventory

Developed LUCF Inventory based on

1996(GL. and used 1t until 2004 subnussion.

Revised based on LULUCF-GPG 1n 2005
(LULUCF Inventory).

Development and revision of LULUCF

Inventory 1s ongoing.

Inventory for Kyoto Protocol article 3.3 and

3.4 1s under development as well.
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LULUCEF mventory preparation system

* MOE 1s the responsible agency and coordmator.

* Forest Agency (FA), Ministry of Agriculture
Forestry and Fisheries (MAFF) and Ministry of
Land Infrastructure and Transport (MLIT) also
play mmportant role for LULUCF mventory
preparation from technical viewpoints.

» Expert review 18 conducted as appropriate for
mmproving LULUCE mventory quality.

11

3. Comparison between LULUCF
Inventory and LUCF Inventory
of Japan

12
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Main Changes on LULUCF-GPG from
[PCC1996GL-LUCF

+ Reclassification of calculation categories
— Land based categorization

— All national land and the entire land use change between
categories are covered

— Land usze mtormation m the past (ex.20vears) 12 required
 Clarification of five carbon pools for calculation

— Above-ground Biomasg, Below-ground Biomass, Dead wood,
Litter, Soil Organic Matter

— Reporting will be conducted under three categories (Living
Biomasg, Dead Orgamc Matter, Soil)
* Annex (necessary information) and Appendix (extra
information)
13

LUCF Inventory of Japan until 2004

The Categories Japan reported under LUCF-CRF based on 1996GL

LUCF Category Qtatus | LULUCE Inventory
SA | 2. Temperate Forests —541
—3E1

5.0ther (Park and Green space congervation zone)

—5B2, 5C2, 5D2,

5B | 2. Temperate Forests conversion
SE2, 5F2

4.Grazzland conversion Mewly estimated

5C | 2. Abandonment of managed temperate forests

4. Abandonment of managed gragzland

48| g|@| 0| 0|0

5D | CO, emigsions and removals from Soil Newly estimated

2% Other Categories are reported as NO

14
Source: GHG Inventory of Japan, 2005

227



LULUCF Inventory of Japan in 2003

Status of reporting in Japan's LULUCF-CRF based on LULUCF-GPG

From o Forest | Cropland | Grassland | Wetlands | Settlements a:lh;r
Forest O O & O O O
Cropland O O O O O O
Gragsland O O O O O O
Wetlands O O 3! O O IE
Settlements O &) 8 ) & IE
Other land O O O IE IE O
5(T) 5(T0) S(TIT) 5(1V) 5(V)
. NO (Organic Soil) O (Organic Soil) - O{controlled fire)
NE (Mineral Soil) NO (Mneral Soil) NE (wild fire)
15

source: Revised GHG Inwentory of Japan, 2005

Status of 2005 Japan’s LULUCF inventory compared
to the previous LUCF 1nventory

Carbon pool  Status of LULUCEF inventory compared to LUCF inventory

* Some methodologies are used for forest removals and emiggions.

* Carbon logs from forest disturbance and forest fire are newly

Living .
= extimatecl.

Biomass o § ) X
* Emissions from land vse change concerming non forest lands are

newly estumated.

Dead Organic | * Dead Organic Matters are reported as NE.
Matter

* Emissions and removalg from carbon stock changes caused by
. land use changes are newly estimated under “conversion”

Soil o
categories.

* Uzing Tier.1 (no change) for “remaining’ categories.

*Non CO2 gas enussions from “disturbance aszsociated with land-
Non CO, Gas | use conversion to cropland * and “biomass burning” are newly
estunated. I
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(General mnformation on transformation
from LUCF to LULUCF inventory

Estimation
— New estimations will be required generally.
Data

— More data are necessary to complete LULUCF
Inventory.

Complexity
— Category classification becomes complex.
Consistency

— Much more attention 1s necessary for land

classification consistency and time series consistency
17

4. LULUCF Inventory preparation

13
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Profile of Japan's LULUCF Inventory

+ Statistics-based land classification system
— Area of lands and land use changes 1s derived
from several statistics.
* Excel-based calculation system
— Special skills are not really required for
inventory compiler.
* Many parameters are country specitic

— Improvement for parameter usage and data
collection 1s ongoing

19

Difficulties we faced 1in 2003

» (Consistent Land use category setting and appropriate
estimation methods of land use change

« "Remaining” and “Conversion” classification.

— How do we know the mformation on land use and land use
change m the last 20 vearg?

—The method and improvement planning 1s under
discussion

» Lack of country specific parameters

—Relevant research has been performed

» Appropriate estimation and interpolation methods.

—TInspection and improvement has been conducted

20
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Potential advantages and disadvantages of two
land classification methodologies

Statistical BaSv.’-: (Approachl,2) GIS Base (Approach®)
* Existing forest inventory, land » Existing GIS data can be

statistice or agricultural census can| used if available
. be used. + Consistent land
g' » Congzistent to agriculture sector. categorization can be
(;%' * Periodic updating is relatively performed
[4:}

easy.

+ Categorization 12 easy 1t single
statistic 1z uged tor preparation.

=8 + Consistent land categorization * Georeterence 1s eszential
= may be hard work if several data |« Peyiodic updating might
= Pp— : ; : > 2

=8 are used together. mvolve high cost and

i 1

o work. 2

What should be considered for
LULUCF Inventory Preparation

* Analysis of data acquisition and applicability are
necessary.

* The objective and precision level should be
clarified.

* Cooperative framework between inventory
compiler and the data providers, experts and so
on may be important.

22
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The Estimate Model of
MSW Generation in China

Gao Qingxian
Chinese Research Academy of Environmental
Science (CRAES)
Center for Climate Impact Research, SEPA
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Urban non-agricultural population
Gross Domestic Product (GDP)
The area of city

Urban population

The number of city

GDP per capita

The forecast model of MSW and scenario analysis
Conclusions
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GHGs Emissionin 1994

The Greenhouse Gas Emission in different
sector of China (1994)

(R RBEEAG | G | S0 I Gl TIG0G1 i ". 10000

00 300 H00 Cea G0 T00 300

ol U oo

233



Solid waste generation in China

‘0 Municipal solid waste generation of China

» Municipal solid waste include: garbage of resident, sweeping waste
in a city, community waste, waste from markets and restaurants etc.
Clinic waste and poisonous waste are not include in MSW, and they

are treated separately in special areas.

Weigh( metage) Visual

P T
1

i .')

Carrying /
generate
Amount

o Industrial solid waste in China

The trends of generate amount of MSW an

i

25 .
—=— ARl A 0
140
20 | TR
§ | aRBEB(EF 1120 1
045 L i) 1 100
< |80 %
= B
10 160 &
| { 40
{20
1970 1982 1985 1988 1991 1994 1997 2000 2003 & .
year
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The trends of increase rate of M SW and the
number of city in China

3000% - =R REEEEEEE
—— I ATHE ()

2500% +
2000% r
1900% |

1000% |

HRREEFERES

500%

0.00%

1979 1882 1985 1988 1891
year

1994 1887 2000

The disposal situations of MSW from 1981 to |
2003 in China Treatment

. EERYEREZE i}
18000 - (jimﬁ) = 0 I
" —— iR g
W 42000 , p e
g BRE (%) 50 &
et 40 W5
o = 8000 | SR
iz e
#4000 | 204
0 i
0] 0 iH
1981 188 1989 1993 1997 2001
year
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The disposal situations and treat ratio of
- Waste Water from 1991 to 2003 in China

e
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The trend of generate amount of industry
solid waste in China

““Generation amount

—— ofindustry SW-——

120000 r
100000 1
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GOOOD -
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year
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236




| The driving force analysis of MSW(1)

Urban non-agricultural population

16000 —

Wolurme of Gabage Disposal{l D,DDDinns)

12000 —

8000 —

® = 12929.25 % In(x)
F=0.965

- 11844335 | The relation of non-agriculture

pepulation and the generate
amount of MSW

oo —

o 1 | 1 | 1 I 1 I
000 12000 16000 20000 2400
Hon-Agriculrue Population

The driving force analysis of MSW(2)

Gross Domestic Product (GDP)

16000 —

Wolurme of Gabage Disposal{l D,DDDinns)

12000 —

W= 331146 % i) - 25493 .29
R=04878

8000 —

The relation of GDP and the
generate amount of MSW

oo —

o 40000 80000 120000
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| The driving force analysis of MSW(3)

The area of city

16000 —
L]
B
I
=1
S 12000 |—
-
=
=
= i Y= 050 112136
g_ Fr'=0.989
& om0 |-
[t
T
£ I The relation of area of city and
[} -
e the generate amount of MSW
E 000 —
=
=] w
D L
5 B % L B oW @m @
S000 10000 15000 20000 25000 30000
Surface Area of Built I istrict

The driving force analysis of MISW(4)

Urban population
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‘The driving force analysis of MSW(5)

The number of city

16000 —

12000 —

y= 2106« - 2455
R=00z0

a0 —

wom —

“olume of Garbage Disposal(10, 000tons)

o
200 300 400 200
Numberof cities

The relation of city mumbers

and the generate amount of
MSW

The driving force analysis of MSW(6)

GDP per capita

16000 —

12000 —

RZ=0077

8000 —

000 —

“olume of Garbage Disposal(10, 000tons)

I T O T VO~

w= 3608137 InG) - 19706.85

1) 2000 oan G0m
FerGDF

2000

10000

The relation of per GDP and
the generate amount of MSW
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‘ The forecast model of MSW

1. Forecast model based on GDP

U oopy = 331116 I(GDP) — 2549329

The correlative coefficient R2 =0.978

2. Forecast model based on GDP per capita

H 0Pt po iy ~ 360813 IN(GDP / perCapitd) - 1970685

The correlative coefficient RZ = 0.977

3. Forecast model based on Non-Agriculture Population

1

g = f(}\bn—AP) = 1292925 In{ MNow — AP ) — 116443.35

The correlative coefficient RZ = 0.965

scenario design and reqults analysis (1)
TESHIRK.9%

— RERIMABEESHDTHRERRAR.
1823214L T

Scenario | : Based on the GDP
ﬁimi?‘*ﬁa{ﬁiﬂtﬁi _ 0

go ;
AR

2000 2001 2002 2003 2004 20054F

Year |2010 2020 2030 2040 2050

51 197694 | 367007 | 522370 | 1005209 | 1530721
52 178936 | 321962 | 544767 | 846006 | 1181895
53 175997 | 286681 | 404392
54 160224 | 237171 (318738

S1: hitp:/imuacro china.com. cn/report/free /de tailixs 00800001493, shiml
52: htip:/www.drenet.com.cnnew_product/drcexpertshowdo c.asp ?doc_id=144563
53 & 54: Trnh. bl (PEEEY FRRARRTED .
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scenario design and results analysis (2)

EEEEE (7D

£iE

29000 1
26000 1
23000 1
20000 1
17000 —— 51
—a—15E2
14000 f 13
=gt
1 1000 1 1 | | 1
2000 2010 2020 2030 2040 2060
year

scenario design and results analysis (3)

China's population predicted by FAQ Unit : 10% persons

Year 2010 2020 2030 2040 2050
FPopulation | 13.72903 14.38192 14.59865 14 48698 14.05191
The four future per GDP scenes m China Tt : ynan
Year 2010 2020 2030 2040 2050
51 14399.70 25518.64 35782.09 69387.06 | 10893331
52 13033 40 22386.58 37316.26 58397.68 §4109.21
53 12819.33 19933 43 27700.64
54 1167045 1649091 2183339
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scenario design and results analysis (4)

29000 r

GDP per Capita Scenarios

26000 -

23000 -

ECom)

iE

20000 -

EiRhr RS
—
—1
e
=]
Ee

14000 -

Mo

11000 | | | | | |
2000 2010 2020 2030 2040 2050

¥ear

scenario design and results analysis (5)

Non-Agriculture Population Scenarios

Year 2000 2010 2020 2030 2040 2050

Non-A Population | 20951.5 191014 | 404196 [ 56139.6 | 684339 | 755936

29000

2e000 |

22000

s 20000

17000 F

EiEbl IR (TR

14000 F

11000

2000 Z010 2020 2020 2040 2050

Fear
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‘Scenario analysis and conclusions

The results from these model are similar although the driving forces are
different. Especially the results from GDP model and GDP per capita
model. The results shows that the MSW generate amount will increase
with time,

This result does not consider the CDM program and the methane
collection and recycling technology. Compare with Non-agriculture
pepulation model, the results of GDF model and GDF per capita model
are little lower than Non-agriculture model, the main reason is that the
GDP and GDPF per capita models include whole country, it is the country
average, while the no-agriculture population model is much close to real
situation of China.

The GDP model result indicates that the MSW of China in 2030 will
range from 1647 to 1528 million tones with different scenarios, the GDFP
per capita model gives a range from 1634 to 1528 million tones, while the
Non-agriculture population model gives more reasonable result, it is 2495
| to 2879 million tone.

Thanks for your
attention!
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Env_ir_onmental Management Corporation
Presented by Dr.Kyoung-Sik Choi

Contents

Estimation of CH4 emissions by using
Tier2 methodology

Uncertainty Analysis with the Monte
Carlo Simulation

Standard Operating Procedure fo,
estimation of GHG.emissions,in"
Landfil A & 2
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Estimation of CH4 emissions
by using Tier2 methodology

Uncertainty Analysis with the:Monte Carlo
Simulation :

Standard Operating Procedure for the estim elg)
of GHG emissions in Landflll

Tier 2 Method & Uncertainty analysis

Parameter ' Emissionfactor = Monte Carlo analysis
determination
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Case Study : Y landfill

O Status of Y landfill {*02)

Total Area Total volume Yaste . R
(m2 (m3) {m3) RIEHIG e Cat e

0 CH4 emissions

Province

Exiraction well Surface Total

Yiandil | 836 | 2232~8507 | 2,385~9,343 "u AT e
=3 ;;' S _; -

=k

M1 = Total amount of solid waste landfilled (from MoE)
Lfi) =MCF xDOCxDOCpxFx 16/12

MCF(1), DOCA055) : Default value"

DOC, F : Calculated from: annual data

DOC (%) = CCF x FW, +CL’_'P>= P»El HECW XWO +CCR <R[ ;

{',‘Oz )
ssion line ( CH4 and CC)z)
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ey parameters for k—value estimation

ear | 1996 | 197 | oo | 1889 | 2060 | zooi | 700z |
"ooc | o1z | 017 | ez | oss | oas | oae | vae |

il (TTnit

a “ - M

well

Surface

* | omuonntnr | * | lihamonager |28 |
emissions (A) CH4 emissions (B)

o
[ we7sc | ostew | wseamanis [ Gosss |
[ oearr | oswew | meaea | meanes
| 934304 | ostsy | ‘256262 | 6780415 |
| 238502 | oo2eees | .- 208503 | 0008 |
T T T R R R T
BT A O R | oo 1o
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Several problems
in estimating k—value

- _ Errors in measurement =
The lack of
confidence in.
. k-val u e = e e ST
' = Lack of information on MSW landfilled previously

Solution

Actual CH4 Simulation results of
emissions (A) CH4 emissions (B)

432477
9343.04

J067.46
432477
9343.04

(2]
=]
o
-y
m
s
L ¥
-~y

432477 &

-
oy
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Estimation of CH4 emissions by using Tier2
methodology

Uncertainty Analysis with the
Monte Carlo Simulation

Standard Operatlng Procedure for the estlm' IO« of
GHG emissions in, han "'fl,ll |

ﬂ Probabilistic Assessment

pETRE— LSl - Probability of all ‘available
mdata &

Emission Factor (Variabie) Generatlﬁn 5 matchlng a]l
ﬂ the data with probability
[Vanable & Uncemin) *,

i \ #Distribution of g8

\| e y variability G ere
“l Actmaty Fackr X Enission Facor |/ : ‘ *ﬂh A
/| | g

Uncertamty m
Estumate of
Tonal Enustions
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Tier 2 — Uncertainty Estimate

(Probability Distribution)

Assumption of probability distribution on
parameters affecting CH4 emissions

(Normal, Lognormal, Weibull, Gamma)
(Monte Carlo Simufation)
Repetition of random gamphng
with the assumed probability distribution
(Uncettainty apalysi® of CHA emigsigns) B
Distribution Andlysis of Aty

Probability distribution of key
parameters - Y landfill

Assumption: | Minimum Extreme
F distribution

Likeliest : 0.67
Scale : 0.08

Assumption: | Student's distribution: |
K Midpoint: 0.62 g+ - "
Scale . 0.00 .

Deg. Freed
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Estimation results of CH, emissions

W
Bl P
e =
B

Estimation results of CH4 emissions -
Y landfill

1996 1997 1998 1999 2000 2001 2002

L : L1 [ : L1 T WE 1 Ll " L} - L
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Estimation of CH4 emissions by using Tier2
methodology

Uncertainty Analysis with the MonteiCario
Simulation 2!

Standard Ope_rtati'ng' Procedure
for the estimation of GH¢ 2 3
emissions.in Landflll;‘“” Fom

Scheme for the provision of SOP

EMC
Management s
On site investigation[ &5

Expert Pool

=

Appgra_l_;us y Chemical Jac”
‘| Reaction e
. 2
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Development Plan of SOP

Based on SOP Draft

Final SOP * '
EMC = : Expert Pool
SOP modification through Discussion

Findings from on the spot study =% 7.

Apparatus design RSN
+ on site investigation AR _

) v Y -
v On site

Apparstus e e & Investigation

+ on site investigation
Based on SOP Draft

Development Plan of SOP

Placement of SOP in Korean Standard Method

Improvement of reliability on
emissions measurement and estimation
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Conclusion

> Monte Carlo analysis makes possible to
estimate GHG emissions considering
uncertainty despite the Ilmltatlon of data

> Tier2 method requires hlstorlc waste
quantities and composition, dlsposal‘
until the time measured \
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Energy WG Report

Session 3, 39 WGIA
Feb 24, 2006
Manila

Qverview

Good Practices

Challenges & possible solutions including
within WGIA network

Other things discussed
Summary/Conclusion
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Good Practices

* |India

— Establishment of a National Inventory
Management Systems

— Data Collection from important 3 sectors;
Power Plant, Transport, lron & Steel

— Adoption of Tier2 methodology
— Plant Specific Emission Factors

Good Practices

« Malaysia
— Establishment of a NC2 Group

— Data collecting Methodology;
e.g. approach to stakeholders in many ways

— Institutionalize the GHG program
— Passion to improve inventory
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Good Practices

« Japan
— Collaboration between Energy Agency and
Ministry of the Environment (Inventory Agency)

— Balance Approach
(Mass Balance, Energy Balance, Carbon Balance)

— Institutionalizing the country’s Inventory Programm

Challenges & possible solutions

« Activity Data
Sharing Experiences on Collecting Data
Focused on Specific Area below
1. Transportation (traveling distance),
2. Power Plant
3. Heavy Industry

We will prepare document or table by 4th WGIA

« Emission Factor
Making Table: Values with Basic Assumptions
for Country-Specific EF

if possible, until Completion of Activity Report of
our WGIA
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Challenges & possible solutions

« QA/QC
1. Making Different Data Base to Compare

2. Describe Routine Process and
Assignment to implementing agency

* Uncertainty Assessment
Follow up and update data/information
Original purpose of U.A. for improving
inventory (e.g. Improve the national statistics)

Summary/Conclusion

« Sharing Experiences on Collecting Activity
Data Focused on Specific Area

We, Energy group, will prepare document
or table by 4th WGIA
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N O —

NGO O AW

Agriculture WG Report

Session 2, 3" WGIA
Feb 24, 2006
Manila, Philippines

Agriculture WG members

Dr. Batimaa Punsalmaa (Chair; Mongolia)

Mr. Syamphone Sengchandala (Reporter;
Laos)

Mr. Chan Thou Chea (Cambodia)

Dr. Shuzo Nishioka (Japan)

Dr. Takashi Osada (Japan)

Dr. Damasa Magcale Macandog (Philippines)
Dr. Amnat Chidthaisong (Thailand)
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Qverview

Good Practices

Challenges & possible solutions including
within WGIA network

Other things discussed
Summary/Conclusion

Good Practices

Detailed data collection from the experiments
(Agroforestry, rice paddy and animal manure treatment).
Very comprehensive measurements.

Well designed experiment and simple, portable
equipments for measurements of CH,, N,O, NH,
emissions.

Applying water management and fertilization strategy
could reduce CH, and N,O emissions from agricultural
system in Asian countries.

Composting of livestock manure reduces N,O and CH,
emission
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Challenges & possible solutions

Challenges

— Development of regional-specific Emission Factors for
Asian region.

— Establishing network of monitoring station for GHG
emissions

— To get funding for research and capacity building in
the region.

« Solutions
— Develop and implement regional research project

— Collaboration among experts
— Sharing the database and expertise

Other things

* Improve emission factor and data
collection for CH, from enteric
fermentation from livestock (only if it is a
key source)

 Burning of crop residues (CH, & N,O)—
avoid burning and convert it into compost
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Summary/Conclusion

« Agriculture sector is one of the main
contributors to GHG sources (CH,&N,O)
in Asia.

 To improve GHG inventory in this sector,
we need to collect data, expand
experiments, establish monitoring network,
and develop region-specific emission
factors.

» Collaborations among regional experts
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LULUCF WG Report

Session 3, 39 WGIA
Feb 24, 2006
Manila

L

*

Qverview

Good Practices (GPs)
Challenges & possible solutions
Other things discussed
Summary/Conclusion
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Good Practices

1. Malaysia: various aspects of
improvements made and to be made
between INC and SNC

2. Cambodia: direct measurement of RF for
major forest categories

3. Japan: experience from preparing
inventories with GPG-LULUCF
compared to previous inventories

Good Practices (GPs)

AD

Use statistical base approach to define land-use
category under GPG-LULUCF, rather than e.g. GIS
Estimate shifting cultivation area from the shifting
cultivators’ data and a length of shifting cultivation
cycles

Create new standard format which can integrate the
GHG activity data development with regular forest
inventory

E/RF

Develop factors for major forest categories

QA/QC | ¥

v

Implement data verification through personal
consultation and round-table discussion with
relevant persons and agencies

Conduct trend analysis to detect inappropriate use
of emission factors or activity data

Mote: AD = Activity Data; EJRF= Emission/Reduction Factar.
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Good Practices (continued)

Institutional | v* Establish appropriate institutional
arrangements through distribution of
responsibility among relevant sectors,
establishment of cooperation with statistical
officers or relevant sectors, establishment of
working group consisting members of various
sectors, efc.

Challenges & possible solutions

AD B Different level of O Encourage local
details of forest research
categories and forest agencies/universities to
strata between engage in this research
states/provinces area and seek

ehdorsement from
local/relevant authority
for the work

E/RF |® Difficulty in defining |0 Get additional data from

appropriate number other sources (national

of destructive inventories of other

sampling which is countries in the region,

cost-effective related studies, students’
theses)
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Challenges & possible solutions (continued)

Uncer B Difficulty in O Apply the 2000 IPCC

tainty developing good GPG ina humber of
activity data and regions/provinces that
emission factors for contribute to the GHG
the key categories emissions of those
which might not be categories

cost-effective

Institu | @ Frequent change of |0 Institutionalize GHG
tional personnel working inventory at least
on inventories national focal point

O Develop reference
manual in local language

Other things discussed

* Duplication of efforts of country to country
collaboration identified
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Summary/Conclusion

» In the WG, experience and ideas were shared
actively and some could be actually applied.

» Data availability could be improved by
enhancing:
+ National-local & sector-sector coordination
+ Official support is essential
+ Sharing data among countries in the region

» Sustainable institutionalization is key.

» Continuing information sharing at the regional
level will be helpful. Technical information

exchange/stock (e.g. RF) could be initiated in
the region but we don't know yet how to...
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Report of WWaste Working
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Manila, Philippines
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» Dr. Gao Qingxian

» Mr. Yasuhiro Baba
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Main results

C. KS
Waste Stream —

Waste C sifi Tier 2
Generation B i Method

(with some examples) " "
(with case siudy)

Treatment Bacuchiin
0y ol ol Uncertainty
Driving Force

SOP in LF
Forecasting

o= 3608137 N - 19708 85
R=0.a77

w= 1202025 *In(x) - 116443 35
=0 965

Wolume of Garbage Disposal10,000tore)
Wolome of Garbage Dispos ald10,000tons)

|
D00
PercDP

12000 18000 2
Houn-80rky ke Popuiatios

G. QX 1. Population (Urban population / Urban Non-
Waste Agriculture Population)
Generation . Migration population (long time, seasonal, temporary )
Treatment . Life style of different region
Driving Force . Data base of Activity Data (include historical data)

Forecasting . GDP per capita
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Structure of Waste Stream

Western Countries An Example of Organic and Feesil Carbon Flow Analysis of
resource k: PRSIE oy (ncineeation) Waste Streams in Hanoi, Viet Nam
T
Wasla — Collection — e b Trammant | | U2 (176 ey

MB Tt Biringral hrssiresd
Macharscal Sopamsion’ Shoud ke apglicsble b waste wth law waler content

Papar, WMatals, Cass, Pl

Japan PEscuCS

TR o

Waste = SOURE = Comgciion = incingratian =9 Landil

| Separaon
s orebus b

“ncinenation” has been seecid dus o canabon of waths with hgh water conten
Asian Countries

PP wnhine

Waste = Colettion

“retource” nchades organic mabetals with high wale: conbants kor camposing

Carbon should be changed along waste stream.

M. Y. . Waste Streams analysis / Composition analysis
Waste Stream . Recycling —---decision maker
Composition . National regulation or law
R Ao e sami ) . 2006 guidelines default data

Recveling .
£l = . Direct measurement -— k value

C. K5 . Tier 2 method and its Uncertainty analysis

Tier 2 . Case Study — Huge range form surface
Method

LL ’ . k value estimation and several problems
(with case study)

Uncertainty . Uncertainty analysis with the Monte Carlo simulation

SOP in LF . Standard Operating Procedure (SOP) and QA/QC

Land Fill
Composing
Incineration
Others
Waste to Energy.......

Recycling and reuse
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Suggestion and conclusions

[0 Set up a net work for
o AD, EF, site measurements, treatment technology etc.

[0 Waste streams analysis
CFor each country / region

[0 Measurement in site

CIFor each country or region

O Standard Operation Procedure

OSet up a work group with same guidance

O Clarify the co-benefit (as the strategy)

s Cooperate with others (environmental scientist etc.)

IENLE
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Proposal for the Concept of
the WGIA Activity Report

Prepared by the WGIA Secretariat

umemiya.chisa@nies.go.jp
Presented at

The 3 Workshop on GHG Inventories in Asia Region
Manila, Feb. 23-24, 2006

Qutline

OOThe Origin of the proposal
OWhat for? Who will be the
OTimeline

COContributors
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Origin of the Proposal...
0 The 2" WGIA recommended to:

v'compile relevant information on EFs

I

v'compile reports, publish findings ...

(The 2nd WGIA Proceedings, pg. 12-13)

0 The 3@ WGIA generated concrete
information, sector by sector

Lets start discussing the creation of
the WGIA Activity Report!

What for? Who will read it?

1. Present a list of action items
essential for the
improvements of GHG:
inventories in Asia

discussed in the WGIA

3. Record the history of the®
WGIAs
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Timeline

[0 Meeting a significant event, such as
“The 16t Asia-Pacific Seminar on
Climate Change”, which will be held
on Sep. 2006’

Timeline e.. AP

Seminar
[0 Meeting a significant event? =

Activity- May | : - Sep

Individual =
writings

Circulation =
among all

Editing &

Printing Cy SeereEr 3 .............

Completion AP

* The Asia-Pacific Seminar on Climate Change (hittp: Afwww . ap-net. org/seminar/hol. bhtmb
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Contributors (Authors)

O Participants of the 3 WGIA
[0 Secretariat for edition

Any comments, suggestions?

Purposes ®Present a list of action items
e@Compile information exchanged
®Record the history of the WGIAs

Readers ®Inventory developers in and
outside Asia

®Possible sponsors

Timeline ® Meeting a significant event,
such as the 16™ AP Seminar in

Contributors |®The participants of the 39 WGIA
®Secretariat for edition
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Proposal for the Outline of
the WGIA Activity Report

Prepared by the WGIA Secretariat

Presented at

The 3 Workshop on GHG Inventories in Asia Region
Manila, Feb. 23-24, 2006

Structure of the Chapters

Executive Summary

. Background

@\What are GHG inventories?

. Introduction to WGIA

®Objectives, approach, etc.

-Il‘--'[.-J'I'\«.J'I_—L

. How are GHG inventories

developed in Asia?

eInstitutional arrangements,
methodology of each country

Energy Sector

Agriculture Sector

LULUCF Sector

Waste Sector

Qutcomes from each WG:
®Good practices

eChallenges & possible
solutions

®Other things discussed

olo[NTaun

. Regional characteristics

e®Findings across the region

10.Conclusion

Appendix

®Participants list, agendas
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Structure of the Chapters (continued)

1. Executive Summary Done by Secretariat

2. Background Done by Secretariat

3. Introduction to WGIA Done by Secretariat

4. How are GHG inventories |Outcomes from 15t and
developed in Asia? 2" WGIAs

5. Energy Sector Outcomes from 3™

6. Agriculture Sector WGIA

/7. LULUCF Sector

8. Waste Sector

9. Regional characteristics |Individual presentation

10.Conclusion

Done by Secretariat

Appendix

Done by Secretariat

Breakdown of Chap. 5~8 (Sector)

Items Details Page | Authors (proposal)
i. Introduction | ®WG members 0.5
of the WG eOutline of
programme
ii. Good
Practices
(GP)
Summary of |eSummary of 0.5-1 | Chair of the WG
GPs discussion made
GP X, Y, Z ... |®Abstract, article | 4-8 for |Each speaker
each
iii. Challenges & | #Summary of 1-2 Chair of the WG
Possible discussion made
Solutions
iv. Other things | ®#Summary of 1 Chair of the WG
discussed discussion made

279




Structure of the Chapters (continued)

1. Executive Summary Done by Secretariat

2. Background Done by Secretariat

3. Introduction to WGIA  Done-by-Seeretariat

4. How are GHG inventorie< Outcomes from 1st an}]
developed in Asia? M WGIAs

5. Energy Sector Outcomes from 31

6. Agriculture Sector WGIA

/7. LULUCF Sector

8. Waste Sector

9. Regional characteristics |Individual presentation

10.Conclusion Done by Secretariat

Appendix Done by Secretariat

Breakdown of Chap. 4 (each country)

Items Details

Page

sal)

Authors (propo

@History of GHG
inventories
#Institutional
arrangement &
methodology
#0verview of
the latest
inventory
®Problems and
constrains

Cambodia

3-4

China Same as above

India... Same as above

\T\-\

Preferably,
by ALL
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Structure of the Chapters (continued)

1. Executive Summary Done by Secretariat

2. Background Done by Secretariat

3. Introduction to WGIA Done by Secretariat

4. How are GHG inventories |Outcomes from 1st and
developed in Asia? 2" WGIAs

5. Energy Sector Outcomes from 3™

6. Agriculture Sector WGIA

/7. LULUCF Sector

8. Waste Sector !

9. Regional characteristics = |Individual presentation !

10.Conclusion

Done by Secretariat

Appendix

Done by Secretariat

Breakdown of Chap. 9 (Regional)

Items Authors (proposal)
i. Sectoral Presented |Mr. Revet from
features of GHG |in 3™ UNFCCC?
inventories from | WGIA
hon-Annex I
Parties
ii. Regionally- Presented |Ms. Umemiya
significant in 2nd
source/sink WGIA
categories in
Asia

281



Please provide your comments...

[ Is outline OK?

[0 Could you contribute to the report as
an author?
0 Anhy concerns?

B Suggested deadline for individual article
is until mid-May, 2006
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iii) Appendix
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Appendix

Summary Table of Energy WG Discussion Results

Good Practices

India: (1) Establishment of a national inventory management system; (2) data collection from 3

important sectors (power plants, transport, iron and steel); (3) adoption of the Tier 2 methodology;

(4) plant specific emission factors.

Malaysia: (1) Establishment of an expert group for the second national communication; (2) data

collection methodology (e.g., approach stakeholders in many ways); (3) institutionalization of the

GHG program; (4) passion to improve inventories.

Japan: (1) Collaboration between the Energy Agency and the Ministry of the Environment as an

inventory agency; (2) balance approach (mass balance, energy balance, carbon balance); (3)

institutionalization of the national inventory program.

#

Challenges

Possible Solutions

1

Collection of Activity Data

Share

specifically focusing on the following areas:

experiences on collecting data
(1) transportation (travel distance); (2) power
plants; (3) heavy industry.

Prepare a document or a table by the 4"

WGIA.

Development of Improved Emission Factors

Make tables for the values of country-specific
emission factors with basic assumptions
adopted.

If possible, prepare a table before the

completion of the WGIA Activity Report.

Implementation of Quality Assurance/Quality
Control (QA/QC)

Make different database for comparison

Describe routine processes and task

allocation to implementing agencies

Implementation of Uncertainty Assessment

Follow-up and update data and information
(this is the original purpose of Uncertainty

Assessment)
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Appendix

Summary Table of Agriculture WG Discussion Results

Good Practices

Detailed data collection from experiments (agroforestry, rice paddy and animal manure

treatment)

Comprehensive measurement

Well-designed experiments and simple, portable equipment for measurements of CH,4, N,O,

NH; emissions

Water management and fertilization strategy could reduce CH, and N,O emissions from

agricultural systems in Asian countries.

Composting of livestock manure reduces N,O and CH, emissions.

Challenges

Possible Solutions

Developing region-specific emission factors

for Asian region

Establishing a network of monitoring station

for GHG emissions

Funding for research and capacity building in

the region

Develop and implement regional research
project
Collaborate among experts

Share databases and expertise

Other things discussed

Improve emission factors and data collection for CH, from enteric fermentation from livestock

(only if it is a key source)

Burning of crop residues (CH4; & N,O): avoid burning and convert it into compost
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Appendix

Summary Table of LULUCF WG Discussion Results

Good Practices

Activity Data: (1) Use statistical approach to define land-use categories under GPG-LULUCEF,
rather than, for example, GI1S-based approach; (2) estimate shifting cultivation area from the shifting
cultivators’ data and length of shifting cultivation cycles; (3) create new standard format which can
integrate GHG activity data development with regular forest inventory work.

Emission/Removal Factors (E/RF): (1) Develop factors for major forest categories.

Quality Assurance/Quality Control (QA/QC): (1) Implement data verification through personal

consultation and round-table discussion with relevant persons and agencies; (2) conduct trend
analysis to detect inappropriate use of emission factors or activity data.

Institutional _Arrangements: (1) Establish appropriate institutional arrangements through

distribution of responsibility among relevant sectors, establishment of cooperation with statistical

officers or relevant sectors, establishment of working group consisting members of various sectors,

etc.
# Challenges Possible Solutions
1 | Activity Data: Different level of details of | Encourage local research agencies/universities

forest categories and strata between

states/provinces

to engage in this research area and seek

endorsement from local/relevant authority for

the work.

2 | E/RF: Difficulty in defining appropriate | Get additional data from other sources
number of destructive sampling which is | (national inventories of other countries in the
cost-effective region, related studies, students’ theses).

3 | Uncertainty: Difficulty in developing good | Apply the 2000 IPCC Good Practice Guidance
activity data and emission factors for the key | (GPG) in a number of regions/provinces that
categories which might not be cost-effective | contribute to the GHG emissions of those

categories.

4 | Institutional __ Arrangements:  Frequent Institutionalize GHG inventory work, at

change of personnel working on inventories

least at the level of national focal point.

Develop reference manuals in local

language.

Other things discussed

Duplication of efforts of country-to-country collaboration that might have decreased the

efficiency of such collaboration was identified.
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Appendix

Summary Table of WASTE WG Discussion Results

Good Practices

Activity Data: (1) Use statistical data to analyze waste generation amounts and establish (as
appropriate) statistical models for calculating municipal solid waste generation amounts based on
different driving forces, for example, urban population, GDP and GDP per capita. (2) Conduct
analysis of waste streams and waste composition, based on sampling analysis. (3) Conduct
disaggregated estimation in a way that is adapted to the situation in each country. (4) Introduce the
TIR 2 method of solid waste treatment and analyze uncertainty based on case studies. (5) Introduce
standard operating procedures (SOP).

Emission Factors (EF): (1) Develop emission factors of municipal solid waste, for example, waste

generation amounts, DOC, k value and waste treatment management level. (2) Analyze the waste
stream and its composition.

Quality Assurance/Quality Control (QA/QC): (1) Implement data verification through personal

consultation and round-table discussions with relevant persons and agencies. (2) Conduct trend
analysis to detect inappropriate use of emission factors or activity data. (3) Reduce uncertainty by
conducting direct measurements for key parameters.

Institutional Arrangements: (1) Set up an institutional network to improve activity data (AD),

emission factors (EF), site measurements and treatment technology, etc. (2) Establish appropriate
institutional arrangements through allocation of responsibility among relevant sectors, establishment
of cooperation with statistical officers or relevant sectors, establishment of working groups

consisting of members of various sectors, etc.

# Challenges Possible Solutions

1 | Activity Data: Lack of accurate waste | - Encourage local research
generation amounts and DOC; lack of detail agencies/universities to do site
and accurate information about waste measurements in waste areas and to collect
treatment and management levels. detailed information of waste treatment

management levels.

Seek  support  from  local/relevant
authorities for inventory work.

Set up a database of activity data
(including historical data).

2 | EFE: Difficulty in getting appropriate k values | - Get additional data from other sources

and DOC parameters in different countries or (national inventories of other countries in
regions. the region, related studies, and students’
theses).
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Appendix

Share information with other countries in

the same region.

Uncertainty: Waste composition depends on
the lifestyle in different regions, and the
management level depends on the economic
situation  and public  environmental
awareness. The migrating human population

in urban areas is difficult to determine.

Apply the 2000 IPCC Good Practice
Guidance (GPG) in a number of
regions/provinces that contribute to GHG
emissions.

Conduct site measurement and sample
analysis.

Conduct uncertainty analysis with the
Monte Carlo simulation method.

Institutional Arrangements:

Lack of consistency of working groups in

waste sector domestically and internationally.

Institutionalize GHG inventory work, at
least at the level of national focal points.
Develop reference manuals in local
languages.

Establishing an international network for
cooperating in the waste sector.

Other things discussed

When developing inventories, it is beneficial strategy to point out to stakeholders the co-benefits

of inventory work for climate mitigation.

It is beneficial to cooperate with others scientists and departments, such as environmental

scientists and industrial sectors, etc.
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Greenhouse Gas Inventory Office of Japan

Center for Global Environmental Research, National Institute for Environmental Studies (NIES)
16-2, Onogawa, Tsukuba, Ibaraki, Japan 305-8506
Phone: 81-29-850-2169, Fax:81-29-858-2645 E-mail:cgergio@nies.go.jp  http://www-gio.nies.go.jp

Printed on recycled paper
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