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This report prepared by MRV Team, and does not necessarily represent the views of the 

Cambodia REDD+ Taskforce, the Forestry Administration, the General Department of 
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The UN-REDD Programme, implemented by FAO, UNDP and UNEP, has two components: (i) assisting 
developing countries prepare and implement national REDD strategies and mechanisms; (ii) supporting 
the development of normative solutions and standardized approaches based on sound science for a 
REDD instrument linked with the UNFCCC. The programme helps empower countries to manage their 
REDD processes and will facilitate access to financial and technical assistance tailored to the specific 
needs of the countries. 
 
The application of UNDP, UNEP and FAO rights-based and participatory approaches will also help ensure 
the rights of indigenous and forest-dwelling people are protected and the active involvement of local 
communities and relevant stakeholders and institutions in the design and implementation of REDD 
plans. 
 
The programme is implemented through the UN Joint Programmes modalities, enabling rapid initiation 
of programme implementation and channeling of funds for REDD efforts, building on the in-country 
presence of UN agencies as a crucial support structure for countries. The UN-REDD Programme 
encourage coordinated and collaborative UN support to countries, thus maximizing efficiencies and 
effectiveness of the organizations’ collective input, consistent with the “One UN” approach advocated 
by UN members. 

 

Contacts: 

 

Khun Vathana 
National REDD+ taskforce 
Cambodia 
Email: vathana.khun@gmail.com 

 
Mathieu Van Rijn 
UN-REDD Programme, Cambodia 
Food & Agriculture Organization of the United Nations (FAO) 
Email: Mathieu.VanRijn@fao.org 
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Cambodia MRV team (2012) Training Workshop on “GHG Inventory Preparation for Forestry”, 

Phnom Penh, Cambodia. 

 

Disclaimer 
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In case readers find any errors in the document or would like to provide comments for improving 
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I. Executive Summary 
 

The first training workshop on “Greenhouse Gas (GHG) Inventory Preparation for Forestry” was 

successfully organized by REDED+ Secretariat of the Cambodia UN-REDD National 

Programme. The workshop was held at Angkor Paradise Hotel, Siem Reap, from 5-8 November 

2012. It brought together 46 participants representing relevant government ministries including 

Ministry of Agriculture, Forestry and Fisheries (MAFF); Ministry of Environment (MoE); and 

Ministry of Land Management, Urban Planning and Construction (MLMUPC); the Food and 

Agriculture Organization of the United Nations (FAO); universities; research institutions; non-

governmental organizations (NGOs); and local and international experts. The workshop was co-

chaired by His Excellency Chea Sam Ang, National Project Director of Cambodia UN-REDD 

National Programme, Deputy Director General of Forestry Administration and Dr. Mathieu 

Henry, Lead Technical Officer from FAO headquarters, Rome, Italia.  

 

The workshop aimed to provide an overview on methods and guidance to be applied for 

preparing a National Forest Inventory (NFI) and a Greenhouse Gas (GHG) inventory with 

transparent, accurate, complete and consistent estimates, to be comparable among countries, and 

to provide information on data collection and analysis, and choices among methods for preparing 

GHG estimates. 

  

The training workshop provided numerous technical presentations on principles, guidelines and 

protocols for reporting GHG emissions for REDD+; updated information on remote 

sensing/forest cover maps, NFI and other components of the UN-REDD Programme; and a short 

practice with United Nations Framework Convention on Climate Change (UNFCCC) software 

for default reporting. Workshop planners had also recorded suggestions and recommendations 

from group discussions for future improvement of MRV practice under the Cambodia UN-

REDD National programme. The workshop helped achieve capacity building on forest inventory 

and GHG inventory among potential stakeholders and sectors. A network for REDD+ within the 

context of MRV related activities has been constructed and should expand widely in the near 

future with greater participation in REDD+ activities anticipated. 
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II. DAY ONE: Tuesday 5-November 2012 
 

Session 1: Conference Opening 
 

At the opening session, the welcoming remarks were delivered by Dr. Matieu Henry, FAO 

representative and His Excellency Chea Sam Ang, National Programme Director for Cambodia 

UN- REDD.   

 

On behalf of FAO, Dr. Matieu Henry expressed his gratitude and privilege to be a co-chair this 

training workshop and honorary delivered a remark to participants. He stressed that the 

workshop is part of the national REDD+ process and under the UN-REDD programme support, 

in collaboration with our partners. He informed that the global forest resources diminish at an 

alarming rate. The rapid decrease of forest cover has serious consequences on the global 

environment and lifestyle. Indeed, deforestation and forest degradation contribute to about 17% 

of CO2 emissions, the main greenhouse gas responsible for climate change. There are many 

alternatives to contribute to the emission reductions and the UN-REDD programme tends to 

support the national process to decrease the emissions from the forestry sector. He confirmed 

that implementation of the activities in Cambodia under the UN-REDD Programme started less 

than a year ago and the team in charge of the implementation of the technical activities to 

support the national forest monitoring system is almost fully operational. As a first step, two 

parallel processes have been initiated. One process focuses on assessing the national capacities in 

order to identify the needs and to evaluate the most adapted options. The second process focuses 

on building capacities. Training exercises focus on the three main pillars of the national forest 

monitoring system, namely: (1) the GHG inventory, (2) the National forest Inventory, (3) the 

satellite forest monitoring system. 

While two weeks training has been organized in Brazil last month on the satellite forest 

monitoring system, this training workshop focuses on the most important pillar, the GHG 

inventory. The training workshop provided (a) an overview on methods and guidance to be 

applied for preparing transparent, accurate, complete and consistent estimates, (b) method to 

prepare a GHG estimate in general and particularly for the forestry sector, and (c) information on 

the status of the preparation of the national communication in Cambodia. He emphasized that 

further trainings and workshops will certainly focuses on the NFI, the forest stratification and 

biomass assessment, including using tree allometric equations. He recognized this important 

training workshop through providing opportunity to share knowledge on GHG estimates, 

methods, data availability, current progresses and next steps to be achieved among participants. 

He expressed his sincere thank to all participants and whish the workshop be fruitful and 

successful.  

 

Next to Dr. Henry, His Excellency Chea Sam Ang, National Programme Director for Cambodia 

UN- REDD, gave the plenary address. He noted that Cambodia is in a highly competitive world 

with other nations in the region gearing up for carbon trading. China’s national plan is to achieve 

a carbon trading scheme by 2013. South Korea has similar plan aimed at 2015. Many countries 

are imposing taxes on oil and coal imports or production as part of efforts to reduce their GHG 
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emissions. “From 2013 onwards, the efforts of all countries in the world are aimed at reducing 

GHG. I mention this because we need to be prepare Capacity, he added, is very important for 

Cambodia. “We do not yet have the comprehensive capacity in the area of forestry to implement 

and carry out this work”. Legal documents, policy and political will are in place towards 

sustainable management and utilization of natural and forestry resources. “In the future we 

intend to take part in reducing the GHG thru the reduction of the forest degradation and to sell 

the carbon credit”.  With legal documents in place, “we need to work on the technical affairs at 

well”. While Cambodian government is very grateful for assistance from JICA, UNDP, FAO, 

DANIDA and others, “we cannot rely on our development partners forever. We need to 

strengthen ourselves in the near future”. Other countries are in the carbon market, trading and 

learning at the same time while Cambodia does not yet know how to sell carbon credit. “We are 

concerned and would like to let you know that trading is merciless. Everyone wants to benefit 

from what they buy and sell. I would like to let you know that if we don’t go in the right 

direction, our name will be history. The ownership (of land) and capacity must be together”. He 

also talked about the need to update NFI knowledge to meet international standards.  Many sub-

national inventories have been done, there are codes of practices and manuals, but these 

documents seem to be out of date with international standards. “We are sort of out of date 

ourselves, trying to update ourselves and update our documents. We need to see what can be 

done in Cambodia that can be accepted at the international level.  If it is not accepted in the 

region or the world, who are we going to sell the carbon credit to?” Cambodia needs to develop 

an inventory that works for the country but is acceptable at the international level.  There is 

concern about choosing something too complicated and beyond the country’s capacity.  “We 

need to look at our capacity and resource and what we can do. Inventory is technical if we have 

trouble with technical affairs, we could be in trouble”. In additionally, he reminded that 

developing an implementation plan for forest and GHG inventory depends on participants in the 

workshop. “We need to scale up implementation”. Future planning should consider beyond the 

resources available at the moment, consider the scope that is needed and decide on additional 

resources needed. “We can scale up our resource; update the knowledge at community/local 

level. This is the beginning. Full implementation depends on us at the moment”.  Finally, he 

expressed his admiration to all team members who have made this important training workshop 

happened and to participants who are actively participated in the workshop.  

 

After delivery of welcome remarks and opening remarks, a group photo was taken, and the 

workshop overview was briefed for participants. The workshop consists of 9 technical sessions, 

and each session presentation would be followed by Q&A; and at each day’s end would have a 

short group discussion.  

 

Session 2: Basic Principles of GHG Inventory 
 

Initially, Dr. Henry present objective of the GHG Inventory under the UNFCCC. Climate change 

is the main environmental crisis in the world. It is result of concentration of greenhouse gases 

(GHG) emitted into atmosphere. Nations that are parties to the e United Nations Framework 

Convention on Climate Changes must collect quantitative data on GHG emissions and removals 

to assess how much human activity in a party country contribute.  Dr. Matieu gave a detailed 

review of elementary statistical concepts used in estimating GHG estimates. Participating 
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countries choose how they meet reporting guidelines established by the Intergovernmental Panel 

on Climate Change. Countries can either provide yearly GHG inventory on emissions and 

removals or National Communication every four years with more generalized information on 

national circumstances, historic and projected emissions/removals under various scenarios, 

planned mitigation and adaptation, research and public awareness. UNFCCC uses this 

information to assess country progress towards commitments and to assess global trends of 

anthropogenic emissions and removals.  

 

The Reporting principles and guidelines used for national communication were explained by Dr. 

Sandro Federici, FAO. He made a comprehensive description in great depth the five reporting 

principles: Transparency, consistency, comparability, completeness and accuracy.  Carbon 

reporting is only for managed lands since anthropogenic (human caused) emissions are what is 

reported. Regarding the elements of a GHG Inventory, he explained that reporting obligations 

include NAMAs (National Appropriate Mitigation Actions) every two years.  GHGs include 

carbon dioxides, methane, nitrous oxides, perfluorocarbons, hydro-fluorocarbons, and sulphur 

hexafluorides, along with indirect GHGs: carbon monoxide, nitrogen oxides, non-methane 

organic volatile compounds and sulphur oxides. Sectors to report include energy, industrial 

processes, product use, agriculture/forestry and other land uses.  Three methodologies can be 

used: Tier 1 “IPCC default factors” include net change of carbon storage/emissions for each land 

use category; Tier 2 is country specific carbon data from field inventory; Tier 3 is  highly 

disaggregated national inventory that reports carbon stocks in different  pools and assesses any 

changes in pools.  

 

Session 3: Background of GHG Inventory of Cambodia 
 

GHG Inventory for Cambodian forestry sector was presented by Matieu Van Rijn (program 

director, biomass, GERES). Forests are important sector in driving GHG changes. Forests emit 

GHG about17% of global emissions from deforestation and forest degradation; store carbon in 

wood material and soils about 45% of terrestrial carbon stored in forests, 25% sequestered. 

Growing vegetation withdraws CO2 from atmosphere through photosynthesis, returns CO2 to 

atmosphere by respiration, decay of organic matter and removal/burning of biomass. Human 

activities and natural causes make changing global GHG emission. Natural include forest fires 

and growth and decay; human include land conversion for agriculture, logging (harvest), 

emissions from factories and vehicles.  UNFCCC requires reports on changes in forest and other 

woody biomass stock (positive: forest growth/regrowth; negative: degradation and biomass stock 

removal); forest and grassland conversion to other uses; abandonment of croplands, pastures and 

other managed lands (where carbon may re-accumulate on land and in soil); and CO2 emissions 

and removals from soils.  Cambodia’s first Communication in 2002 reported its 1994 GHG level; 

the 2010 Communication which reports GHG for 2000 level and predicts future trends and 

mitigation options is in draft. These indicate land use change in forestry produced negative 

emissions (less carbon was emitted than removed) in 1996 of -17,906 and in 2000 of -24,565.67. 

The present forestry sink (carbon storage/sequestration) is estimated larger than total GHG 

emissions. However, with current practices the forecast is decrease in national emission uptake 

to less than 5,000 GHCO2e in 2050. Forest conversion is contributing the most to emissions. 

GHG can be reduced through improving current management, utilization efficiency and forest 



8 

 

use; enlarging the sequestration surface or sink capacity (reforestation and conservation); and 

substitution or reduced use of wood resource.  

 

The National GHG Inventory of Cambodia and the Way Forward was presented by Mr. Uy 

Kamal, GHG expert of MRV team. He revealed that in the past national GHG inventory, the 

1996 revised software was applied. The software plugs in Tier 1 methodologies to estimate GHG 

emissions and removals. Some key issues were encountered during inventories such as lack 

activity data, database management system, and inadequate capacity of technical staff in 

applying software and inventory improvement planning, and lack of funding for research 

activities, etc. He suggested that cooperation with development partners, research institutes, 

academic universities, and NGOs is necessary in the context of sharing information/data for 

sectoral GHG inventory and funding availability for important research activities and improve 

management structure and work. Improving capacity building for local experts by bringing them 

regional knowledge and experience including most up-to-date GHG inventory software is not 

ignorable. He also recognized the important of a technical advisory group including both 

international and local expertise. 

 

Session 4: Inventory Methodologies 
 

 IPCC methods for GHG inventory was presented by Dr. Sandro Federici. For forestry, GHG 

estimated on 6 carbon pools: (1) Biomass-above ground (stems, stumps, branches, bark, seeds, 

foliage); (2) below ground roots; (3). Dead organic matter (DOM) or deadwood (all nonliving 

biomass not contained in litter); (4) litter; (5) Soil organic matter (SOM) and (6) harvested wood 

products (HWP) with lifetime longer than 1 year. For each land use category, carbon stock 

changes are estimated for all strata or subdivisions of land area.  Carbon stock changes within a 

stratum are estimated by considering carbon cycle processes between the carbon pools. Tier 1 

methods simplest to use, equations and default parameter values (e.g., emission and stock change 

factors) are provided by IPCC. Country-specific activity data are needed, but can use globally 

available sources of activity data estimates (e.g. FAO). Tier 2 applies emission and stock change 

factors based on country- or region-specific data for most important land-use categories. Tier 3 

used models and inventory measurement systems tailored to address national circumstances, 

repeated over time, and driven by high-resolution activity data and disaggregated at sub-national 

level. Gain-Loss Method is an IPCC method for subtracting biomass carbon lost from biomass 

carbon gain in lieu of more elaborate methods using NFI and other data.  
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III.  DAY TWO: Tuesday 6-November 2012 
 

Session 4 (cont): Inventory Methodologies  
 

IPCC methods for Land representation was presented by Dr. Sandro Federici. He explained the 

principles for classifying land: managed/unmanaged; disaggregation of strata to assign emission 

factors; complete representation of land across entire time series; consistent application and 

representation dates; estimate uncertainties. According to IPCC guideline, land uses are defined 

as forestland, cropland, grassland, wetland, settlement, other land. Three general methods for 

collecting activity data: (1) data not explicit, no tracking land use through time (2) data provides 

land use change through time though not spatially explicit; or (3) data provides land change 

through time and spatially explicit. General data sources include national census, surveys and 

maps, international datasets, remote sensing, data stored in GIS. “Confusion matrix” table 

(technical term for evaluating accuracy of remote sensing classifications by comparing to on-

ground data).  

 

Session 5: Data Compilation and Management 
 

Data compilation, data management and archiving system was presented by Dr. Matieu Henry. 

He highlighted the reviewed steps including where to find data (national versus international) 

and data archiving. He suggested that engaging data suppliers in inventory compilation, develop 

contracts for data supply, and conduct informal updates on methods are the key elements in this 

work. Another important presentation was related to institutional arrangements for national 

systems. Dr. Sandro Federici explained that we need to have clear assignments to each actor that 

cooperate in doing the inventory. We need to clarify which entities, institutions, legal and 

procedural arrangements are needed by the NFI functions.  There are three phases in institutional 

arrangement for national system as such inventory planning, preparation and management.  

“Institutional arrangements” are formal arrangements such as regulations, laws, decrees and 

Memorandum of understanding (MoU). There are some problems may face with such as conflict 

of responsibility (2 or more in charge), vacuum of responsibility (no one in charge), and loops 

(entities have other legal entitlements).  

 

Session 6: Software Exercise 
 

Presentation of the data and exercise on the 2006 IPCC software was made by Uy Kamal. 

Participants worked through IPCC software with example exercise in forestry sector. The main 

software that were highlighted in the workshop are 2006 IPCC software, and the Agriculture and 

Land Use National Greenhouse Gas Inventory Software (ALU Software), which was developed 

by Colorado State university of the United state of America. The both software are designed for 

higher tier (tier 2 or higher) that require comprehensive input data and need integration of 

agriculture sector and LULUCF sector together in order to minimize uncertainty and avoid 
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double counting.  

 

IV.  DAY THREE: Wednesday 7-November 2012 
 

Session 7: Forest Inventory 
 

The first presentation for the third day was about the national forest inventories - status in the 

world. Dr. Henry described that the current status of national inventory is very different 

throughout the world in term of in steps, variables, focus, sampling strategy, plots (temporary or 

permanent, design, shape, size). U.S. and China have done the most frequent NFIs. Canada has 

done 4 times; Russia, India, Brazil and Australia about 2-3 times.  Greenland, Turkey, most of 

Africa and Middle East do not have NFI.  Cambodia has several sub-national forest inventories. 

Japanese NFI excludes forests on agricultural or residential lands, habitat for bamboo. Forestry 

Administration is responsible for all stages of NFI. Italian NFI focuses only on trees on forest 

land. Their responsibilities was split between 3 entities among that private company does 

archiving and documentation. 

 

Planning for the Cambodia NFI was presented by Dr. David C. Chojnacky, International 

Inventory Expert from U.S. He noted that Cambodia UN-REDD has well developed 

management/coordination structure and much focus on REDD protocols and processes. He also 

paid much attention on operational concerns like field procedures, plot size, GHG measures. 

There is vital roles in middle that connect REDD requirements/ management need for NFI 

products to field with a strategy and overall inventory design. Without linkage, gaps may be 

possible to happen between desired product and field design. He proposed double sampling for 

stratification.  There need to have two phases. Phase 1 is a remote sensing layer that consistently 

classifies landscape into (a) non-forest and (b) forest; phase 2: field plots that subsample phase-1 

pixels in some pattern, usually a systematic grid for national-scale inventory. Re-measure every 

five years. Could also add LIDAR phase if more frequent sampling desired. Good inventory 

design will help determine database; not visa versa. Rather than complex messy database, 

possibly work with outside experts to develop online data extraction tools that minimize user 

need for complex database manipulation; perhaps train FA employee to manage database as part 

of capacity building.  He also discussed some of his U.S. work in applying NFI statistics to a 

map in Nevada.  

 

Remote Sensing for Assessing Forest Resources and Changes was presented by Ian Thomas, 

Remote Sensing Specialist. There many sectors use satellite imagery for different purposes 

particularly in detecting land mines, hydropower, border mapping, flood response, urban and 

land use planning, national defense, population census, topographic maps for Population 

Services International to help determine where malaria outbreaks are for delivering malaria nets 

and medicine. Forestry sector can share costs with other agencies that also use this technology.  

Factors in remote sensing include pixel size, resolution (need fine enough detail to see), price, 

spectral color, timing, clouds and seasons, licensing restrictions.  Landsat is free but not good 

resolution and many satellites are dead. Clouds are a real problem. It is hard to see trees through 
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cloud cover. The Landsat satellite only comes through every two weeks, but 80 percent of the 

time it is cloudy here. You must either use radar or go under clouds for aerial survey. High 

resolution imagery sometimes required to see forest plantation. Satellite imagery options are 

matter of cost versus resolution.  

 

Toward Forest cover data preparation for establishment of Historical RELs (Sharing information 

and Experience) is another presentation made by Mr. Takeshi Yamase, CAM-REDD of JICA 

Cambodia. CAM-REDD is one of the supporting frameworks for implementing Cambodia 

REDD+ Roadmap. It has been comparing simulated RELs (Reference Emission Levels) of some 

province/provincial cluster, considering appropriate size of "sub-national scale" for REDD-plus 

implementation in Cambodia. This method to calculate historical trend of CO2 emissions and 

removals could be applied for any scale level such as national and sub-national level. He 

proposed that Cambodia REDD+ MRV Team should start simulating various scale of RELs 

using existing data, and start discussing the appropriate scale/size/areas for the sub-national level 

REDD+ implementation.  

 

A forest area change matrix between 2002 and 2006 and between 2006 and 2010 of for all 

provinces should be prepared by FA or MRV Team.  CAM-REDD can support this work, 

simulation and discussion, he added.  

 

Design of NFI was a presentation made by Mr. Samreth Vanna, multipurpose national forestry 

inventory specialist of MRV Team. He made a comparison in FAO rapid survey of 18 countries. 

It was founded that 13 countries were collecting data at sub-national level; 15 countries collected 

data on publically owned forest and only 8 countries have included private forests. Frequency of 

NFI differed from every two to 10 or more years. All Asian countries surveyed are designing 

NFI for status and trends of forest resources. He also presented case studies of NFI in Cameroun, 

Philippines, Bhutan, Korea and China. 

 

The last presentation was about 0 Tier for forest land, deforestation and afforestation for 

Cambodia. Dr. Sandro Federici highlighted steps include selecting time series for estimate to be 

reported, setting land categories to classify under forest degradation or deforestation, defining 

subcategories of land converted and defining subdivisions to stratify. For Tier 1 reporting, 

default factors are applied for assigning areas of forest categories, subcategories and subdivisions 

to IPCC forest types. If spatial data are not available, assign areas based on expert judgment or 

based on the proportion of the country area covered by each climate zone. He also presented the 

Tier 1 method for estimating GHG. In short, 0 Tier is basically used default values and where 

there is no or very limited local activity data for higher tier.  
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V. DAY FOUR: Thursday 8-November 2012 
 

Session 8: Cambodia UN-REDD National Programme 
 

Current status of Cambodian UN-REDD National Programme was presented by Ms. Ly 

Sophorn, Deputy Chief Cambodia REDD+ Secretariat. She informed that the Cambodia REDD 

programme evaluates 5 activities: deforestation, forest degradation, forest carbon resource 

conservation, sustainable forest management and improving forest carbon resource. REDD 

programme has included in the national development strategy programme (2009-2013) and the 

national forest programme (2010-2029). Cambodia REDD+ Roadmap has been under 

development since 2010, and now three REDD pilot projects have been implemented in the 

Oddar Meanchey province, Keo Sima protected forest in Mondulkiri province, and the Kulen 

Promteb wildlife sanctuary in Seam Reap province. The Cambodia UN-REDD Programme has 

received financial and technical support from FAO, the United Nations Development Programme 

(UNDP) and the United Nations Environmental Programme (UNEP). It is being implemented by 

the General Department of Administration for Nature Protection and Conservation (GDANPC) 

of MoE, and the Forestry Administration of the Ministry of Agriculture, Forestry and Fisheries 

(MAFF). The UN-REDD National Programme is working on i) national REDD+ Readiness 

Management arrangements and stakeholder consultation, ii) national capacity building towards 

development of the REDD+ strategy and implementation framework, iii) Sub-national REDD+ 

capacity building and demonstration, and iv) support to develop the monitoring system. 

 

Session 9: Closing Session 
  

In this session, 3 activities were assigned: round table discussion, certification offering, and 

closing remarks. However, due to delay of certificate preparation and late receiving signatures of 

top management level, it caused certification ceremony was not available, therefore, it was 

suggested to circulate lately. Only round table discussion and closing remarks were offered.  

 

Roundtable discussion 

  
There are two concerns have been discussed among the participants during at the last session. 

The first one was focusing on the workshop contribution of workshop to their routine works, and 

the second one was about future activities that should be implemented. As institutional feedback 

to these concerns, a summary is made as following.  

 

Regarding to the first concern, most participant representatives have acknowledged and highly 

evaluated the training workshop as its sharing knowledge and knowhow applied for NFI and 

GHG inventory preparation and reporting and its diversity of inventory software such as 2006 

IPCC software and ALU software, knowledge on carbon credits and its market mechanism apply 
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associate with REDD+ implementation activities, the updating on Cambodia national REDD 

programme, CAM-REDD programme and its activities. Some representatives have also 

recognized that the training workshop was a good opportunity to build relationship and sharing 

experience between among participants, provide capacity building to national and sub-national 

level stakeholders including NGOs as both sides need to work together closely. Additionally, the 

training workshop brought about national and international knowledge together for participants.     

 

The second concern was also significantly commented. Participant representatives suggested to 

collect all existing data and to establish a database management system for NFI, to improve 

networking and information sharing information, the training material should be used for 

developing manual for university teaching, such training workshop should provide more 

opportunity to university students to learn about in order to engage them more actively in its 

activities, all training materials should be translated into national khmer language to make more 

better for easier understanding. Other ideas were focusing on workshop time management, be 

more focus and not lengthy. F And finally, most participants requested that for further training,  

and training materials and guideline development for NFI and GHG inventory should be made 

available in national khmer language, and future capacity building for key participants is 

important.  

 

At the end of the workshop session, on behalf of workshop organizer, Dr. Henry provided a 

meaningful closing remark. The preparation of a GHG inventory is not easy because there are 

many variables has to be considered and no specific standards and guidelines are available. 

There is a need to collect data on the land use area and land use area changes, emission factor 

and carbon stock change factor to do a GHG inventory. The As these data are managed by 

different institutions, different stakeholders from national and international interests.  Strong 

institutional collaborations and arrangements are will be necessary to ensure the preparation of 

the National the GHG inventory by the government institutions and also the stakeholder NGOs. 

A GHG inventory report needs to be submitted by December 2014. The Forestry Administration 

is responsible to develop institutional arrangements involved in REDD+: to provide data, 

emission factors and activities data that increase transparency, improve robustness of all data and 

reduce uncertainty to increase benefits from financial international markets. The workshop 

provided the role played by the GHG inventory in meeting UNFCCC commitments and the 

reporting principles which are elements of the GHG inventory, along with methods proposed 

under IPCC for how to compile data and how to select the appropriate method for different 

applications. We also saw how to develop the international GHG inventory, how to use IPCC 

software, the status of the GHG inventory in Cambodia, the progress,  constraints, the available 

data and the missing data. Moreover, we also identified the different approaches to doing a 

national inventory and difference alternatives to consider. This training workshop is the part of 

Cambodia National REDD+ Road Map. Finally, I want to thank His Excellency Chea Sam Ang 

for his participation along with the open and active participation from the involved agencies and 

NGOs. 
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Appendices  

Appendix I: Question and Answers 
 

Q1 (Mr. Cheang Dany from FA): What does robust mean and are there kind of agreement on 

method standards and level of robustness for GHG Inventory system? 

 

A1 (Dr. Matieu Henry): There is no standard to apply, the UNFCCC provide only guidelines. 

This is the responsibility of the country to decide which method to use. Regarding the 

robustness of the GHG estimation method, it is robust if by replication of the method or 

comparison, you obtain similar estimations. Dr. Sandro Federic added that the principle of 

robustness is included in the decision text of the UNFCCC. 

 

Q2 (Mr. Cheang Dany from FA): What is the minimum level of acceptability for the 

reporting format? What could be the cost for Cambodia, What is the minimum standard 

required for baseline calculation? 

A2 (Dr. Sandro Federici): There is no minimum needed but minimum are data are needed 

with or without a national forest inventory (some annex I countries do not have NFI 

implemented). The NFI can produce more useful data but a cost/benefit analysis has to be 

conducted. 

 

Q3: When talking about the Tier1 or Tier2 levels are we considering only forest land or do 

we consider the forest types? 

A3 (Dr. Sandro Federici): The Tier 1 level includes forest types. The Tier 2 level uses 

national disaggregation referring to AFOLU categories. Then these broad categories also 

contain sub-categories (Most often, one specific country only have 1 or 2 sub-categories 

represented). 

 

Q4 (Matieu Henry): Your presentation mentions an increase in Forest Carbon Sink, is it 

related to changes in forest definition? Why the 2010 national communication is still a draft? 

A4 (Uy Kamal): The national communication is under review and should be finalized by the 

end of the year 2012. 

 

Q5 (Yeang Donal): What forest definition is used? 

A5 (Mathieu V.R.): The national forest definition has been used. Mr. Leng Chivin added that 

actually there is not a formal national definition of the forest. All Cambodia have is a forest 

definition for CDM (the one that has been used for the communication). 

 

Q6 (Mr. Leng Chivin from FA): About definition, how do you define forest degradation? 

A6 (Mathieu V.R.): The forest degradation corresponds to a reduction of carbon stock but in 

that case the forest is remaining forest. 

 

Q7 (Mr. Cheang Dany from FA): How do you consider new form of degradation such as 

rubber, palm oil plantations... should be the forest definition based on carbon stock or based 

on biodiversity criteria. 

A7 (Mathieu V.R.): You can consider these to aspects to define the forest. DR. Sandro F. 

made a remark that there has been lot of discussions on how to define forest degradation but 

actually this definition is not needed. You only need to consider a forest definition to report 
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your GHG emissions due to deforestation, and then you need to consider 6 carbon pools, the 

final stage of the wood and/or long term storage of carbon. 

 

Q8: What do you have in mind when you mention wood substitution? 

A8 (Mathieu V.R.): Biogas can be one of these alternatives.  

 

Q9 (Dr. Sandro Federici.): Why the forest definition has to be reviewed? 

A9 (Dr. Stephane Brun): The review in progress is related to the existing forest definition and 

forest classification system in Cambodia. And yes, there is a need to review the possibility of 

adjusting some broad definition like considering some ecological criteria that are not yet 

considered by the actual definition. 

 

Q10: Where do the equations come from? 

A10 (Dr. Sandro Federici): The equations are provided in the IPCC guidelines. IPCC tables 

can provide Tier 1 data 

 

Q11: These equations can be used everywhere in the world? What if there is no biomass 

inventory in a country 

A11 (Dr. Sandro Federici): The gain loss method will be applied so you do not need 

information on carbon stock, most appropriate allometric equations will be used for 

estimations.  

 

Q12 (Mr. Leng Chivin, FA): From your experience, emissions for all of the 6 carbon pools 

that you have mentioned need to be calculated? What if some are not estimated? 

A12 (Dr. Sandro Federici): In the example of harvest wood product (HWP), at the Tier 1 

level, if you assume that instantaneous oxidation does not account, you assume that the 

emissions related to this pool is 0. Same case would apply for the Dead Organic Matter and 

Soil Organic Matter. When you consider deforestation you can skip the HWP carbon pool 

and assume that everything has been loss.  

 

Q13 (Mr. Leng Chivin, FA): For our forest cover assessment what are the consequences of 

changes in methodologies and classification? 

A13 (Dr. Sandro Federici): If you have used different methods you need to evaluate the 

differences. If you updated your classification you may have to reclassify your whole map or 

if it is too complicated you may have to abandon this old map. You can also consider the raw 

data used for this map and recreate a new map then check the accuracy of the newly created 

map based on the raw data. 

 

Q14: To establish a reference level, what year should be considered? 

A14 (Dr. Sandro Federici): There is no rules related to this, but you should consider the 

availability of historical data (and the related consistency), the data on deforestation drivers 

can also guide you. Some Annex I countries use 1990 for establishing their Reference level 

but if you don’t have accurate data for this period you should consider a different year. 

 

Q15: A good forest cover map is the 2010 one, can with use this date? 

A15 (Dr. Sandro Federici): Even if there is no clear rule, 2010 is a too recent year, you 

should look at the years 2000s and combine 2-3 additional years (such as 2005 and 2010). 

Q16 (Mathieu V.R.): About the confusion matrix, for the calculation of the overall accuracy, 

in your example, what is the meaning of the number #526? 

A16 (Dr. Sandro Federici): This corresponds to the number of correctly classified pixels. 
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Q17 (Mr. Soy Seng, FAO office): What does mean non-carbon dioxide? 

A 17 (Dr. Sandro Federici): This is all GHG except the CO2 (such as NO2, CH4). 

 

Q18: Which Institution/Agency should provide land use data, the National Geography 

Department or Forestry Administration? 

A18 (Dr. Sandro Federici): The country has to decide whether an institution is responsible for 

data provision. Institutional agreement needs also to exist for implementing a National 

Inventory System. Some approaches are not necessarily required maps and finally there is no 

mandatory about the source of the national map. Mathieu V.R. added that a map will always 

facilitate verifications and increase the accuracy of your estimations. But, the two previous 

Cambodian national communications were not based on any map.  

 

Q19 (Mr. Uy Kamal): What level of data are the most appropriate in the context of REDD+? 

A19 (Dr. Sandro Federici): To report emission in the context of REDD+ you have to consider 

the best data. You also need to know when and where deforestation is happening, so you need 

a Remote Sensing Monitoring system or a Ground level monitoring system for reporting. For 

a national communication on GHG emission you can deal without a map but for REDD+ you 

need spatio-temporal data, if you don’t have these data it is like being blind. 

 

Q20 (Mr. Samreth Vanna, FA): About the data storage, in the case of the Forestry 

Administration we have primary data stored in one place, sometime our data are not properly 

prepared for a specific objective such as GHG Inventory. What is the right format to maintain 

a database that can be ready for use? Is there any method to compile the data? Is there any 

kind of standard for database storage?  

A20 (Dr. Matieu Henry): A good archiving system relies on someone responsible for it. Do 

you have someone responsible for the database management at the Forestry Administration? 

A20 (Mr. Samreth Vanna): There is a responsible for the forest inventory data (no name 

mentioned) 

 

Q21: The National Geography Department has the mandate for data management and data 

delivery, is that true? 

A21 (Mr. Leng Chivin, FA): Yes, it is true but there has not been any cooperation so far. 

 

Q22 (Mr. Samreth Vanna): The absence of cooperation between Ministries is a real situation 

in Cambodia and a real constraint. How to overcome this problem? 

A22 (Dr. Matieu Henry): You need on archive in each institutions/agencies then MoU or 

legal agreement between ministries. Remark (U.K.): In my personal opinion, with the MRV 

REDD+ related activities actually implemented, FA is the most relevant agency for archiving 

the data. 

 

Q23 (Mr. Uy Kamal) : it is very interesting information on institutional arrangements but I 

am not clear about the relationship between the Independent Entities and the other 3 entity 

responsible for producing, archiving and ensuring the functioning of the National Inventory 

system, is this legal arrangements? 

A23 (Dr. Sandro Federici): Yes, these entities have signed specific MoU or legal agreements. 

 

Q24 (Mr. Uy Kamal): In the case of the Climate Change unit of Cambodia, there is a sub-

decree who invite the different ministries to participate in the GHG Inventory but it seems 

that there is no further MoU or other legal framework supported. 
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A24 (Dr. Sandro Federici): Then you should move from an invitation to a legal framework. 

 

Q25 (Mr. Samreth Vanna.): In your country what are these entities and what legal framework 

exist between them? Is the schedule the same for the GHG inventory and for forest 

inventory? 

A25 (Dr.Sandro Federici): In Italy, the Ministry of Environment, the protection agency are 

responsible and have MoU with the National Statistic office, other regional office and other 

agreements with the Forest Services as well. In reality, there is no legal basis, only 

agreements. We do have implemented a national forest inventory that should be updated 

every 5 years, but due to financing issues the forest service is unable to update it every 5 

years. In the case your country do not have a NFI implemented, you should do with what you 

have for reporting your GHG emissions. 

 

Q26 (Mr. Soy Seng): What is the difference between Inventory and Census? 

A26 (Dr. Sandro Federici): Actually, an inventory is a census; an agricultural inventory is a 

census. In the case of the forest it is an inventory and not a census in the sense that a 

sampling approach is applied. In the case of the GHG Inventory (which is a census) you 

account all emissions related to all your forest but it is based on a sampling. 

 

Q27 (Mr. Uy Kamal): In your country, do you have a specific budget allocated for the GHG 

inventory or can you rely on external funding such as GEF? 

A27 (Dr. Sandro Federici): Italian GHG inventory can't be supported by GEF; there is a 

government budget specific for ensuring the functioning of the different entities (limited but 

existing!) 

 

Q28 (Mr. Yeang Donal): In Cambodia, for the NFI design we are facing a challenge related 

to the harmonization of data from different plots, is it possible? 

A28 (Dr. Matieu Henry): The major problem with the harmonization of different data is 

related to an increase of the uncertainty and to the propagation error of the different methods 

used for the inventory. Dr. David J.K added that harmonizing the data is maybe not the most 

important, what you need is the information of the plot. 

 

Q29 (Mr. Leng Chivin): Is the shape of a plot (such as quadrant) specific to a forest type?   

A29 (Dr. David C. Chojnacky): It is not important comparing to the way you design the NFI. 

A shape is just a shape. It is just a matter of surface, area. About forest type, yes it will affect 

the choice of a specific shape of plot. You can answer this question by testing and comparing 

data collected on various sizes of plots. 

 

Q30 (Dr. Stephan Brun): About the hexagonal cells constituting the grids for representing the 

plot distribution? 

A30 (Dr. Sandro Federici): This type of cell help to avoid having too much plots distributed 

outside the country boundaries. Dr. David C. Chojnacky added that it is practical and help to 

reach a better distribution of plots. 

 

Q31 (Mr. Uy Kamal): according to the examples of Japan, France, Italy, what explain the 

choice of a specific crown cover threshold (10%-30%)? 

A31 (Dr. Sandro Federici): The threshold is chosen according to the ecological characteristics 

of the forest, it depends of the level of density you observe in your country. It is also 

influenced by the sensor you will use to monitor your forest (10% variations of crown cover 

can't be detectable by a satellite). 
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Q32 (Mr. Matheiu V.R.): When you present a sampling in two phases, how can you estimate 

the sampling intensity of the second phase? 

A32 (Dr. David C. Chojnacky): A minimum can be set by statistics analysis but it will also 

depend of the finance available. 

 

Q33 (Mr. Mathieu V.R.): If you have satellite data available, why use a systematic sampling? 

A33 (Dr. David C. Chojnacky): You are right, you can stratify your sampling, and the main 

reason to choose a systematic sampling is to design a simple and practical forest inventory.  

 

Q34 (Mr. Kao Dana): How many percentages for sampling intensity are you expecting? 

A34 (Mr. Samreth Vanna): Dr. David C. Chojnacky will assist us on the design of a NFI, 

double sampling for stratification is proposed, the use of Remote sensing and LIDAR as well. 

However the sampling intensity will be highly influenced by finance and time available. 

 

Q35 (Dr. Stephan Brun): Isn’t LIDAR too costly for being used in the context of Cambodia? 

A35 (Dr. David C. Chojnacky): Space Lidar will considerably reduce the costs and should be 

soon operational. 

 

Q36 (Mr. Leng Chivin): What does ''keep it simple'' means technically? 

A36 (Dr. David C. Chojnacky): Field plots are complicated and right now it seems to me like 

enough information is available for the country. So why not choosing something easier to do 

and try to limit as much as possible the number of plots. Mr. Yeang Donal made a remark 

that for the Oddar Meanchey project we decided also to simplify the field work as we were 

thinking to work with the local communities, maybe it is the best option if in the future local 

communities are involved in the NFI/MRV.  

 

Q37 (Dr. Sandro Federici): Different sensors can be used for Remote Sensing analysis, 

different applications need different strategies? 

A37 (Ian Tomas): You can use low resolution sensor to identify your area of interest then you 

can buy high resolution images to collect accurate data. He added that the national 

geographic department is very transparent in the way they provide the data. There is an 

official way to access the data. As in Lao, transparency is the rule, the department of forestry 

decided to market the Forest Cover 2010 data at fixed price. 

 

Q38 (Dr. Matieu Henry): Can you explain more about the methodology followed for the 

National Forest Cover 2010? 

A38 (Mr. Ian Tomas): In Cambodia, I think it is visual interpretation of Landsat. 

Mr. Leng Chivin remarked that he is using visual interpretation to correct the polygons of the 

previous year, which constitutes our base map. In term of transparency, the Forestry 

Administration has also mandate to report to the FAO Forest Resource Assessment so now 

our target is 2015. 

 

Q39 (Dr. Stephane Brun): What about the methodology used in Lao PDR? 

A39 (Mr. Ian Tomas): There is two phases of interpretation using Remote Sensing (High 

Resolution images) and Image Segmentation (eCognition software). 

 

Q40 (Dr. Matieu Henry): With High-Resolution images, are you using Visual Interpretation 

or Semi-Automatic classification? 

A40 (Mr. Ian Tomas): It is a combination as the method is visual recognition of object pixel 
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based interpretation. We can say that in that case, the software is reproducing the old 

stereoscopic analysis.  

 

Q41 (Dr. Sandro Federici): How has been projected the deforestation, have you been 

considering the drivers of deforestation or others data? 

A41 (Mr. Takashi Yamase): We've been using only data from forest cover and not have been 

considering other data related to the drivers of deforestation. 

 

Q42 (Dr. Matieu Henry): How is it possible to assess the REL for forest degradation? 

A42 (Mr. Takashi Yamase): In this study, we are only considering the actual mean Carbon 

stock between 2002, 2006 and 2010.  

 

Q43 (Dr. Matieu Henry): Is there national data on forest degradation? 

A43 (Mr. Takashi Yamase): There is no data on forest degradation. 

 

Q44 (Dr. Matieu Henry): Have you done comparison with global dataset or national data? 

A44 (Mr. Takashi Yamase): We've not yet compared the results of the simulation. 

 

Q45 (Mr. Uy Kamal): Which method could provide the most accurate data? Which could be 

the most cost-efficient? 

 

A45 (Mr. Samreth Vanna): Like Dr. David mentioned, a double sampling for stratification 

method could reduce the cost of the field work with the use of Remote Sensing. Time and 

Human Resources available have to be considered. 

 

Q46 (Dr. Matieu Henry): You mentioned various countries who participated to the FAO rapid 

survey in 2007. How did those countries report their biomass stocks if they are not yet able to 

measure it? How did they proceed? Regarding biomass calculation, allometric equations may 

be used but in the case of Cambodia it seems very limited. Did the countries you mentioned 

used allometric equations of volume equations? 

A46 (Mr. Samreth Vanna): As far as I know, Philippines have been reporting but they did not 

mention how they estimated the biomass. 

 

Q47 (Mr. Yeang Donal): When will be the website ready? 

A47 (Ms. Ly Sophorn): Right now we are still in the bidding process for procurement. We do 

hope the website will be ready soon. 

 

Q48: Thank you for your clear presentation but what about the expectations? 

A48 (Ms. Ly Sophorn): The expectations are to implement the REDD in Cambodia, to bring 

income from carbon sells, to develop the strategy for the implementation of the REDD+ 

Roadmap and also to provide National and Sub-national Capacity building. Other expectation 

is to establish the MRV system for the REDD+ policy in Cambodia. 

 

Q49 (Dr. Matieu Henry): About the interaction between the four groups, is there any contact 

person, focal point to facilitate the communication between each group? 

A49 (Ms. Ly Sophorn): Not yet, Term of Reference is in preparation. 
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