
1 
 

 

 

  

This project is co-financed by 

the European Union and the Republic of Turkey 

 

National Programme for Turkey 2013 – 

Instrument for Pre-Accession Assistance 

 

Technical Assistance for Developed 

Analytical Basis for Land Use, Land Use 

Change and Forestry (LULUCF) Sector 

 

 

Project Identification No: EuropeAid/136031/IH/SER/TR 

 

Contract No: TR2013/0327.05.01-03/001 

 

 

Activity 3.1: Programme of Work 

 

 

 

 

 



2 
 

Table of Contents 

1 Introduction ..................................................................................................................................... 4 

1.1 Objectives of the Programme of Work ................................................................................... 4 

1.2 Structure of the PoW ............................................................................................................... 5 

1.3 Implementation of the PoW .................................................................................................... 6 

2 Methodologies and data sources including appropriate tier level ................................................. 7 

3 QA/QC procedures ........................................................................................................................ 10 

4 Uncertainty assessments and key category analysis ..................................................................... 13 

5 Modelling scenarios without measures, with measures and with additional measures for the 

LULUCF sector ....................................................................................................................................... 15 

6 Continuous improvement and update plan .................................................................................. 17 

6.1 General improvements .......................................................................................................... 17 

6.2 Category-specific planned improvements............................................................................. 19 

7 References ..................................................................................................................................... 22 

8 Annex I: Annual work plan ................................................................................................................  

9 Annex II: Compendium ......................................................................................................................  

 

List of Figures 

Figure 1: Projection of total GHG emissions according to BAU and mitigation scenario ....................... 4 

Figure 2: Components of the Programme of Work ................................................................................. 5 

Figure 3: The results chain of the RBM approach ................................................................................... 6 

Figure 4: Proposed modelling steps in preparation of LULUCF GHG projections ................................. 16 

Figure 5: An indicative timeline of IP for achieving improvements in the LULUCF ............................... 17 

 

List of Tables 

Table 1: Planned improvements for Forest land ................................................................................... 19 

Table 2: Planned improvements for Harvested wood products ........................................................... 19 

Table 3: Planned improvements for Cropland .................................................................................... 200 

Table 4: Planned improvements for Grassland ..................................................................................... 20 

Table 5: Planned improvements for Wetlands...................................................................................... 21 

Table 6: Planned improvements for other categories .......................................................................... 21 

 



3 
 

 

Acronyms and abbrevations 

AD Activity Data 

ARR Annual Review Report 

AWP Annual Work Plan 

BR Biennial Report 

CBM Carbon Budget Model 

CRF Common Reporting Format 

CSC Carbon Stock Change 

DGSHW General Directorate of State Hydraulic Works 

DOM Dead Organic Matter 

EF Emission Factor 

EFDB Emission Factor Database 

ERT Expert Review Team 

FAO Food and Agriculture Organization 

GDAR General Directorate of Agriculture Reform 

GDF General Directorate of Forestry 

GFRA Global Forest Resources Assessment 

GHG Greenhouse Gases 

HWP Harvested Wood Products 

IACS Integrated Administration and Control System 

INDC Intended Nationally Determined Contribution 

IP Improvement Plan 

KCA Key Category Analysis 

LPIS Land Parcel Identification System 

LULUCF Land Use, Land-Use Change and Forestry 

NC National Communication 

NCCAP National Climate Change Action Plan 

NFI National Forest Inventory 

NIR National Inventory Report 

PoW Programme of Work 

QA Quality Assurance 

QC Quality Control 

RBM Results-Based Management 

SOC Soil Organic Carbon 

TACCC Transparency, Accuracy, Consistency, Comparability,  

TurkStat Turkish Statistical Institute 

UNFCCC United Nations Framework Convention on Climate Change  

WOM Without Measures 

WEM With Existing Measures 

WAM With Additional Measures  



4 
 

1 Introduction 
 

Turkey aims to contribute to the collective efforts to combat climate change in line with its national 

circumstances and capabilities. The Intended Nationally Determined Contribution of Turkey sets out 

an economy-wide emission reduction target of 21 % by year 2030 (Figure 1). The LULUCF sector, which 

is one of the sectors included in the INDC, was recognized to play an important role in climate change 

mitigation and achievement of the INDC reduction target. Contrary to other sectors, the LULUCF can 

act as a net sink of GHG emission, since it includes biomass growth. Indeed, as part of its plans and 

policies to be implemented for the INDC, Turkey announced increasing sink areas and preventing land 

degradation and implementing Action Plan on Forestry Rehabilitation and National Afforestation 

Campaign. It is worth mentioning that Turkey supports its INDC through a national climate change 

policy, including the National Climate Change Action Plan (NCCAP). There are several actions listed in 

the land use and forestry sector of the NCCAP, which could be in smaller or larger extent implemented 

within the Programme of Work (PoW). For example, activities of the PoW can contribute to several 

action areas of the action plan, such as: a) Identifying carbon sequestration opportunities in forestry 

sector, b) Conducting studies on detection of land use and changes in land use, c) Making and 

implementing the necessary legal arrangements on combating climate change in the Law no. 6831 on 

Forests, and d) Strengthening the institutional capacity on climate change in institutions related to land 

use and forestry. In other words, the activities of the PoW can implement or complement the 

corresponding actions of the NCCAP. This is considered very relevant as responsible organizations for 

implementation of the NCCAP and the PoW are the same in a vast majority.  

 

 

Figure 1: Projection of total GHG emissions according to BAU and mitigation scenario (INDC, 2015) 

 

1.1 Objectives of the Programme of Work 
 

As defined in the Terms of Reference, the overall objective of the project is to reduce anthropogenic 

GHG emissions to contribute to the global efforts to mitigate climate change in line with the scientific 

evidence. The PoW should contribute to this objective by achieving appropriate outputs and outcomes 

through successful implementation of activities.  
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The objectives of the PoW are: 

 to support and improve the capacity of Turkey to estimate and report GHG emissions and 
removals from the LULUCF sector according to the most recent IPCC guidelines, 

 to strengthen the institutional and human resources capacity to improve the quality of the 

annual GHG inventory, 

 to identify priorities for the LULUCF sector by each top-level activity, 

 to prepare list of activities addressing all essential parts of the GHG inventory and reporting, 

including capacity building of relevant staff involved in compiling the GHG inventory, 

 to encourage all relevant stakeholders for fruitful participation and collaboration, and 

 to reduce the GHG emissions in the LULUCF. 

  

Expected results of the PoW: 

 improved estimation of GHG emissions and removals for the LULUCF sector, 

 higher quality reporting in terms of achieving the TACCC principles, 

 higher quality of the UNFCCC reports (NIR, BR, NC), 

 enhanced knowledge and capacity of national sectoral experts, 

 better collaboration among the key stakeholders involved in the GHG inventory, and 

 increased performance to monitor state and progress towards a GHG reduction targets.   

 

1.2 Structure of the PoW 
 

The Programme of Work consists of three components; the main body, the annual work plan (Annex 

I) and the compendium (Annex II). The main body includes activities that are principal part of the GHG 

inventory (Figure 2). The PoW describes what activities should be done in short, medium and long term 

based on findings and recommendations of the need analysis report. Thus, the PoW describes what 

activities should be carried out in the coming years to fill gaps and helps the LULUCF inventory team 

for improved planning and improvement of the LULUCF sector reporting. The AWP outlines tasks, 

responsibilities and deadlines for each CRF table of the LULUCF sector and it has specific work plans 

for National Communication and Biennial Report. The AWP has a general calendar of tasks, which are 

in line with the time schedule for preparation of the annual inventory submission. The compendium 

contains a detailed description of tasks and procedures for all activities listed in the PoW.  

 

 

Figure 2: Components of the Programme of Work   
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The compendium serves as a “cookbook” for the staff involved in the GHG inventory, explaining how 

GHG emission and removals should be estimated. Brief descriptions of methods, procedures and other 

information are listed according to requested carbon pools per each LULUCF category and/or 

subcategory. The compendium is prepared in accordance with the most recent IPCC guidelines and 

includes references to the equations.  

 

1.3 Implementation of the PoW 
 

It is suggested to monitor implementation of the PoW using a Results-Based Management (RBM) 

approach. The core idea of this approach is to focus on achieving objectives and outcomes, rather than 

just the inputs provided, or activities conducted. If country decides to use this approach, the RBM 

Handbook of the United Nations (2011) is considered as good practice guidance that can be used at 

country level. The RBM is a management strategy by which all actors, contributing directly or indirectly 

to achieving a set of results, ensure that their processes, products and services contribute to the 

desired results (outputs, outcomes and higher level goals or impact) and use information and evidence 

on actual results to inform decision making on the design, resourcing and delivery of programmes and 

activities as well as for accountability and reporting (UN, 2011). 

 

For this approach, a clear set of objectives and progress indicators are of vital importance. Each 

implemented activity or project should generate some outputs and outcomes to achieve specific 

objectives which in turn contribute to outputs and outcomes of the PoW, thus achieving general (i.e. 

higher-level) objectives (Figure 3).  

 

 

Figure 3: The results chain of the RBM approach 

 

The activities can be implemented at different levels and in various forms - from data collection in the 

office - workshop training - to project implemented in the field. It is recommended to define objectives, 

using a SMART criteria, meaning that each one should be: 

 Specific (well defined, clear to everyone)  

 Measurable (easy to measure the progress towards the accomplishment of the goal)   

 Achievable (agreed among key stakeholders)  

 Relevant (realistic in terms of available resources)  

 Time-based (limited within specific time frame)       
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2 Methodologies and data sources including appropriate tier level 
 

Objective:  

 to improve the calculations and reporting in the LULUCF sector 
 
Priorities: 

 to increase transparency, accuracy, completeness, consistency and comparability of GHG 
emission and removal estimation and reporting, 

 to improve the knowledge and capacity of national experts and staff at the ministries, 

 to focus on key categories, and 

 to gradually resolve issues from the annual review reports. 
 

Key activities 

 

1) Data collection and update of the EF database 

 

In the coming years, the emphasis should be on collecting data for the categories Forest land remaining 

forest land, Land converted to forest land, and Harvested wood products. These three categories are 

key and contribute majority of the LULUCF net emissions. As regards short-term improvements, the 

inventory team should review the EFs in Land converted to forest land and Land converted to grassland 

and improve their values. In short to medium term, additional data should be collected in the LULUCF, 

such as data on management systems on cropland and grassland and carbon stocks and stock changes 

for categories or subcategories, which are currently missing. In the long term, country should establish 

the national forest inventory and some region or country-wide soil monitoring. An EF database and 

Reference Library has been established. These databases should be improved with additional national 

and international references. The current EFs can be improved via new research.  

 

The country has been divided into ecozones that are assumed to be identical in terms of ecologic 

conditions. The 2019 GHG annual submission benefited from this disaggregation. However, there is 

still lots of space to improve. The increment, coefficients and EFs of the C pools should also be 

disaggregated from national level to the ecozones. Futhermore, increment and stocks data for 

afforestation activities should be developed. The current management surveys do not cover stands in 

young age class. The whole removal in Forest land category bases on increment data which is currently 

one value for each forest type per year. The increment data provided by the management department 

has to be reviewed and the relationship with the age classes need to be identified. If possible, projected 

for the coming decade. In this respect, a model should be applied to verify the LULUCF sector 

emissions/removals and to project the future trends. 

 

The Land use maps produced belong to 1990, 2000 and 2015. A new land use map has to be produced 

for 2020. Therefore, 2022 GHG annual submission should better benefit from this new map. A spatially 

explicit database can be established to monitor natural disturbances especially wildfires. The emissions 

from natural disturbances can be tracked more realistically with this database. 

 

 

 

 



8 
 

 

2) Category and source-specific data manipulation 

 

This activity refers to forest land, cropland, grassland and harvested wood products. The adjustment 

and development of all forestry databases, including the ENVANIS, for appropriate aggregation and 

summation of data on forest land is a priority in the next years. There is a need to stratify cropland into 

management systems, taking into account major climate and soil types to apply default method for 

soil carbon stock changes estimation. This is valid also for grassland. In short term the country can 

obtain data on paper and paperboard from the FAO database to improve emission estimation for the 

HWP. In medium to long term, specific data manipulation is expected due to new data gathered within 

the NFI, LPIS and soil monitoring framework.  

 

3) Auxiliary calculations for input data 

 

Auxiliary calculations are needed for forest land, cropland, grassland, wetlands, settlements and 

harvested wood products. In short term auxiliary calculation for forest land is needed to sum up all 

parameters from the relevant forestry databases, such as the ENVANIS. Preparation of input forest 

data and parameters to carry out advanced forest simulations should be part of a medium-term plan. 

For cropland and grassland, the medium-term plan should include improved preparation of input data 

in relation to management systems, while additional calculation for wetlands and settlements are 

expected when new activity data are obtained. In short term, country should calculate improved 

domestic production data from national datasets or by applying the IPCC approach as suggested in the 

compendium. 

 

4) Estimation of emissions and removals 

 

Improved emission and removal estimation should be performed in short term, considering a 

forthcoming update on activity data. All categories are expected to be subject of recalculation which 

will improve the overall completeness of the LULUCF reporting. Moreover, in short term the country 

should apply Tier 2 method for estimation of carbon stock changes in Land converted to cropland, re-

evaluate the issue of emission estimation due to drainage of organic soil on grassland, and provide 

estimates or explanation of missing emissions from wetlands. In the medium term, there should be 

improvement in the important land use categories, such as estimation of carbon stock changes in 

deadwood, litter and mineral soil on the remaining lands. The long term plan includes the use of higher 

Tier level methods for estimation of emissions and removals from Land convereted to forest land and 

apply modelling techniques in forest land remaining forest land. In addition, country could apply soil 

modelling approach to estimate emissions and removals from cropland, grassland and wetlands.     

 

5) Capacity building and knowledge transfer 

 

This activity is planned to be implemented regularly on a yearly basis as part of a medium-term plan. 

It includes workshop and mentor style trainings. It is planned to conduct workshop trainings in the 

period between September and December for generic methods with practices in relation to emission 

factors, overall GHG reporting skills and improving the GHG calculations. The mentor trainings are 

planned to increase the knowledge on GHG inventory methods (time to be arranged based on the 
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availability of LULUCF inventory group and the expert). For more information about the training 

program see Table 2 of Activity 2.2 (Training Program Report).    

 

Spatially explicit land use data for the different land use categories and sub-categories 

 

Objective:  

 to improve activity data of the LULUCF sector  
 
Priorities: 

 to increase completeness and accuracy of activity data for all land use (sub)categories, 

 to improve the understanding and knowledge of spatially-explicit approach for land use and 
land use changes, 

 to harmonize and integrate satellite-based data with land-based existing data, and 

 to determine and identify all applicable and appropriate national activity data. 
 

Key activities 

 

1) Collection and update of activity data 

 

It is expected that country will apply spatially-explicit data in the LULUCF sector in short term. The 

activity data should be updated every 3-5 years, thus as part of the medium-term to long term plan. 

Although the land use and land use change monitoring and reporting system is currently under 

development, it is recommended to increase the knowledge and human capacities in the field of 

spatially-explicit land use data, such as wall-to-wall satellite imagery technique (see point 4). In the 

long term, the country should use LPIS system to collect finer data on management systems on 

cropland and grassland. It should be noted that land categories of LPIS system need to be harmonized 

and reclassified in appropriate way to meet land definition according to the national definitions and 

IPCC requirements used in the national GHG inventory. For example, in the EU many countries are 

using LPIS to determine cropland and grassland areas and areas of crop types, to identify management 

systems, to identify share of organic agriculture etc. The potential of the IACS/LPIS data to be used for 

LULUCF reporting/accounting is nicely explained by Bertaglia et al. (2016).      

  

2) Development of land transition matrix 

 

Currently, it is not clear what kind of approach the country will apply to detect land use changes and 

determine annual land conversions for the period after 2015. There were three options proposed, 

including annual activity data production, bi-annual activity data production and production of activity 

data based on trend analysis and projection. While the first option is the most accurate and complex, 

but also the most expensive, the third is the most simple and affordable. Perhaps, the second option 

may be the best in terms of value for money. It would include the production of new activity data for 

the most recent year in medium to long term, but activity data for the intermediate years would be 

produced by applying linear interpolation or change detection. In any case, the activity data need to 

cover all territory of Turkey. The country should consider the choice of preferred option within a wider 

stakeholder group since activity data may be used also for other purposes, such as spatial planning, 

regional and local communities etc.       
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3) Preparation of activity data 

 

When new land use activity data are available the country should prepare updated set of maps relevant 

for the LULUCF sector. For example, some land-use categories require more detailed information, not 

only in relation to soil type (i.e. mineral, organic), but also to climate, management system and wetland 

regime. The LPIS system is foreseen to be a valuable source of information on management systems 

that can potentially be used to stratify activity data on cropland and grassland. However, in the EU five 

member states (Denmark, Germany, Italy, Romania and Slovenia) expressed some concerns about the 

use of LPIS data, such as issues of data privacy. For example, in Germany the IACS data can only be 

used for explorative scientific or evaluation studies on behalf of the federal states, while there is no 

data access for IPCC reporting and accounting (Bertaglia et al., 2016).  

 

National experts also suggested to stratify lands according to ecozones (8 zones) and in case of forest 

land to forest regions (25 regions). Preparation of these maps is planned to be implemented in medium 

term, while preparation of disaggregated activity data regarding the management may be part of the 

long-term plan.    

 

4) Capacity building and knowledge transfer 

 

This activity is planned to be implemented regularly on a yearly basis as part of a medium-term plan. 

It includes workshop and mentor style trainings in relation to activity data, namely LULUCF sector 

activity data analysis and LULUCF generic methods with practices for activity data, such as data source 

and management with satellite-based information, its harmonization and integration with land-based 

data, determination of national relevant activity data etc. It is planned to conduct workshop trainings 

every year in August-September and September-December. The mentor trainings are planned to 

increase the knowledge on GHG inventory methods (time to be arranged based on the availability of 

LULUCF inventory group and the expert). For more information about the training program see Table 

2 of Activity 2.2 (Training Program Report). 

 

3 QA/QC procedures 
 

Objective:  

 to improve QA/QC procedures in the LULUCF sector 
 
Priorities: 

 to improve completeness and transparency of the QA/QC 

 to focus QC procedures on key categories 
 

Key activities 
 
1) Continuous improvement of the QA/QC plan 

 

A QA/QC plan is a fundamental element of a QA/QC and verification system. It includes all key 

elements, such as responsible institutions and persons for coordinating QA/QC activities, general QA 

procedures, category-specific QC procedures, QA review procedures, verification activities, and 
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reporting, documentation and archiving. In recent years, Turkey has made progress in implementation 

of QA/QC procedures as pointed out by the ARR (2016). It seems that the LULUCF sector does not face 

any major problems with regard to QA/QC procedures. However, one of the important tasks of the 

QA/QC plan is to continually improve the plan as appropriate. In which cases should QA/QC plan be 

subject to improvement? It is good practice to improve and update the plan when specific changes in 

the inventory process occur. This can be related to data changes (e.g. a large set of data collected), 

methodological changes, changes in institutional arrangements or replacement of responsible 

persons. The plan should be also improved on the advice of independent reviewers (e.g. 

recommendations on QA/QC improvements given by the ERT). It is suggested to review the plan each 

year and improve it due to reasons abovementioned. In the long term, the country should strive to 

adopt some of international standards (e.g. ISO), which can be used to improve quality of management 

or monitoring, reporting and verification procedures at the sector or country level.              

 

2) General QC procedures 

 

General QC procedures include generic quality checks related to calculations, data processing, 

completeness, and documentation that are applicable to all inventory source and sink categories (IPCC, 

2006). They should be implemented annually prior to expert review. However, it should be noted that 

the general QC procedures not need to be performed in full, but a sample of data and calculations 

from each sector should be checked each year. General QC procedures can be conducted through 

implementation of activities listed in Table 6.1 (IPCC, 2006), but country can develop or adjust their 

own QC procedures, taking into account national circumstances or specificities of the sector. The 

national compiler is responsible that general QC procedures take places on data collection or shared 

databases of external sources. If this is not the case, the general QC procedures should be carried out 

by the institution which uses these data or by the national compiler. This responsibility as well as timing 

should be clearly defined in the QA/QC plan. The LULUCF inventory team should discuss with the 

national compiler how often the QC activities should be performed (e.g. annual, biennial etc.). 

 

 

 

3) Category-specific QC procedures 

 
Category-specific QC procedures include more detailed checks on data and calculation used in the 
sector, which complements the general QC procedures. Category-specific QC procedures for the 
LULUCF sector are generally divided into three types of QC checks, such as QC checks for activity data, 
emission factors and calculations. In addition, QC checks should be performed for references and 
assumptions, completeness and comparability considerations. The focus of category-specific QC 
procedures should be on key categories. Therefore, these types of QC procedures should be performed 
after the completion of the key category analysis. Currently, the following categories and 
subcategories are key in the LULUCF sector (NIR 2018): Forest land (both FF and LF), Land converted 
to cropland, Land converted to grassland, Land converted to wetlands1 and Harvested wood products. 
 

                                                           
1 Note: Land converted to wetlands is key for CO2 according to Trend assessment. However, it is not clear how 
the assessment was carried out, as there are notation keys NO, NE used in the latest CRF tables for this 
subcategory 
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It is important to note that category-specific QC procedures should be carried out by the relevant 
sectoral experts as these procedures require knowledge of the specific category. More efforts are to 
be invested to key categories regarding the human resources and funding. In short term, the country 
should provide explanations on QC procedures of forest data collection. As forest data are collected 
within the inventory for the forest management planning, currently there is little information about 
the methods and overall data quality. The long term plan should include QC checks of all background 
data used to develop country-specific emission factors. In other words, it is responsibility of national 
inventory compiler to ensure that QC procedures of these background data are consistent with QC 
procedures outlined in the Annex III of the Turkish NIR.    
 
4) QA procedures 

 

Quality assurance is a planned system of review that comprises QA procedures by personnel not 

involved in the inventory development process. The QA should be provided by independent reviewers 

that have sound background knowledge and expertise in the specific parts or the whole sector. Again, 

it is good practice to give priority to key categories as well as categories where significant changes in 

methods or data have been made. Basic expert peer review of the whole LULUCF sector should be 

conducted before completing the inventory. This is considered important in order to identify potential 

issues and improve GHG inventory where possible. In the long term, the country should seek for more 

collaboration with national experts from universities, external relevant agencies or industry, and 

reserve more resources for this purpose.    

 

5) Verification 

 

Verification activities include comparisons with emission or removal estimates that originate from 

other (independent) studies and assessments. As a first step, comparison of these estimates (e.g. in 

units of implied emission factors) can be made with countries with similar ecological conditions (e.g. 

Italy, Spain). Emission factors used in the LULUCF sector should be also compared with default values 

from the IPCC guidelines. Note to double check whether the reference, on which default values are 

based, is suitable to the country conditions, taking into account appropriate climate, management or 

soil type. In the medium term, country should collect relevant national and international data from 

scientific studies and papers with respect to carbon pool and category. Data derived from these studies 

should be included in the reference library for documentation. Generally, data verification is not 

required every year, but every time there are changes in methodologies or the use of new data. 

 

6) Documentation, archiving and reporting 

 

The inventory process as a whole shall be documented and archived in an appropriate way. This 

includes all crucial information about inventory, including activity data, emission factors, rationale for 

method selection etc. and not just the outcomes of the QA/QC procedures. It is good practice that 

inventory compiler collects all inventory documentation for archiving every year in a such way that 

every inventory estimate can be reproduced if necessary. Documentation and archives are important 

for two main reasons; first, it is essential information for the expert review and second, it is important 

information to enable continuous improvement to inventory estimates. It is also good practice to 

report the QA/QC activities in a summary report, including the key findings and outcomes. The latter 
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are related to a brief description of implementation of the QA/QC plan, implemented activities (e.g. 

internal and external reviews), explanation of major issues and methods etc.    

 

4 Uncertainty assessments and key category analysis 
 

Objective:  

 to reduce overall uncertainty of estimates in the LULUCF sector 

 to identify key (sub)categories 
 
Priorities: 

 to reduce uncertainty of key categories and key sources 

 to focus available resources for improving data and methods upon categories identified as 
key 

 to analyse what level of methodological complexity can be applied 

 to give further attention to key categories, in terms of QA/QC 
 

Key activities 
 
1) Uncertainty assessment of activity data 

 

The uncertainty of activity data reflects different sources of uncertainty, such as lack of data or 

representativeness, sampling error, measurement error etc. For the land use/cover datasets it is usual 

to provide accuracy assessment, which relates to user accuracy and producer accuracy that measure 

commission error and omission error, respectively. The main factors that influence land use data 

uncertainty and other terms, such as sampling design, response design and confusion matrix were 

explained extensively (e.g. Castilla and Hay, 2007, Olofsson et al., 2014, Bey et al., 2016). Thus, the 

uncertainty assessment depends on the approach of land use assessment, such as via remote sensing. 

The uncertinty assessment should be provided by experienced experts with good knowledge in this 

field. The country should make a survey of capacities in remote sensing techniques in the coming years 

as this approach is expected to be used for land use and land-use change monitoring.    

 

 

2) Uncertainty assessment of emission factors 

 

In general, quantitative uncertainty assessment should be performed by estimating the 95% 

confidence interval of the estimates for individual categories. Uncertainty assessment of emission 

factors determined from measured data is related to representativeness of the data and potential for 

bias, precision and accuracy of the measurements, sample size and inter-individual variability in 

measurements, and their implications for uncertainty in mean annual emissions/removals, inter-

annual variability in emissions/removals and whether estimates are based upon an average of several 

years or on the basis of a particular year (IPCC, 2006). It is therefore good practice to explain on what 

basis the uncertainty of emission factors is calculated. Uncertainty of emission factors may be 

estimated from published research studies (i.e. country-specific or international), default values from 

the IPCC guidelines or expert judgments. Regardless of data source for emission factors, the country 

should always report the reference, including the time period or year, study area, sampling design and 
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size etc. The country should review, for which emission factors the associated uncertainties are missing 

and calculate them accordingly.                   

 

3) Uncertainty assessment of emissions by (sub)categories 

 

Country should calculate the combined uncertainty at the category or subcategory level in short term. 

This assessment help inventory team to identify which carbon pools contribute the most to total 

uncertainty of specific category. The results inform the inventory team where improvements are 

needed in the future which is important because of planning and allocating the resources.    

 

4) Uncertainty assessment for the sector 

 

Uncertainty assessment at sectoral level is helpful when Approach 2 is applied to identify key 

categories. After sorting categories by descending order of uncertainty magnitude the result should 

give an indication which categories contribute the most to sectoral uncertainty. This information also 

helps inventory team to identify the categories with high uncertainty. It should be noted that high 

uncertainty is not always attributed to high variability, but also to lack of representativeness or missing 

data. Uncertainty assessment should be carried out by national inventory compiler every year.        

 

5) Sensitivity analysis 

 

Sensitivity analysis measure the effect of changes in input values or assumptions on the output. It is 

generally expected that the variability of the output can be related to variability of a limited number 

of input parameters. The purpose of a sensitivity analysis for inventory compilers is to identify which 

individual parts of the inventory might influence their conclusions. A sensitivity analysis can be 

performed at several levels and by applying different approaches (Rypdal and Flugsrud, 2001). Country 

should employ one of the proposed approaches to identify where uncertainty in the LULUCF is to be 

reduced in the future. 

 

6) Identification of key categories 

 

The national inventory compiler should apply Approach 1 and/or Approach 2 according to 2006 IPCC 

guidelines, including level and trend assessment, to identify key categories. The result of the key 

category analysis (KCA) is the most important information which help country to prioritize resources 

for improving its GHG inventory. Indeed, this is the first step and also the starting point from which the 

inventory team can begin the process of improving GHG estimation in each sector. The latter includes 

consideration about applying a higher Tier level methods, collect more detailed activity data or develop 

country-specific emission factors. The results of the KCA should be used when setting priorities to 

inventory preparation. It is suggested to improve the KCA by applying the Approach 2 in long term.       

 

7) Documentation of the key category analysis 

 
It is good practice to clearly document the results of the key category analysis in the inventory report. 
The results of the KCA shall be annexed to the NIR in each annual submission to the UNFCCC. Country 
should summarize results of the KCA in form of tables, including all important information, such as 
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IPCC category code and name, GHG gas, criteria used (e.g. level, trend), method used (e.g. Approach 
1), and cumulative total. The KCA should be prepared for all sectors, both with and without LULUCF. 
 

5 Modelling scenarios without measures, with measures and with 

additional measures for the LULUCF sector 
 

Objective: 

 to provide GHG projections as a support for decision makers 
 
Priorities: 

 to quantify the effects of national policies and measures 

 to support decision makers when making national strategies and action plans 
 

Key activities 

 

1) Survey and selection of models, most suitable to national circumstances 

 

Models are useful tools for making projections which help decision makers to understand what can 

happen under certain assumptions and conditions. Note that there exist several models which are 

driven by different input data. In case of forest growth models, they can be grouped into empirical, 

process-based and mixed models. For the carbon stock change simulation of different carbon pools 

empirical models are considered more useful then process-based as they require wood volume data 

(e.g. from the NFI) as a function of stand type and age. One of the promising models to start with is a 

Carbon Budget Model (CBM-CFS3, Kurz et al., 2009), which is compatible with the IPCC guidelines. This 

model has been tested and adapted also by the JRC since 2009 to simulate forest C dynamics in the EU 

and its member states. Although the model is primarily aimed at simulating C stocks in even-aged 

forest, it was used for simulation of uneven-aged forests, taking into account specific assumptions and 

characteristics of such forests (Pilli et al., 2013). It should be noted that this model can be used to 

simulate C stocks on forest land. Country should therefore review other available models relevant for 

the LULUCF (e.g. soil C models, land-use change models etc.) and make a survey on their suitability 

with regard to national circumstances, such as data availability, knowledge and capacities. The 

following information should be considered when reviewing the models: model type, application and 

adaptation of the model, main equations and processes, estimation of parameters, key assumptions, 

description of input and output variables, details of calibration and model evaluation, and past 

experiences from other users. 

 

2) Definition of WOM, WEM and WAM scenarios for LULUCF sector 

 

Definitions of WOM, WEM and WAM should be made by the most experienced national experts. First, 

it is suggested to list all policies and measures relevant for the LULUCF and rank them according to the 

order of importance - the most important policies and measures in this context are those which have 

the greatest impact on GHG emissions and removals. Second, existing and planned policies and 

measures are then attributed to WEM and WAM scenario. Sometimes, it is useful to simulate WOM 

scenario, if country wish to quantify the effect of the existing policies and measures. Besides, many 

countries prepare WAM scenario in two versions, namely moderate and ambitious, in order to assess 
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what additional efforts are needed, e.g. to achieve higher reduction target or in terms of costs. When 

determining the scenarios, it is recommended to review main national programmes, strategies and 

action plans in the area of interest to get picture about national goals (e.g. climate targets). It is 

suggested that WEM scenario is agreed with the ministries responsible for LULUCF, while WAM 

scenario should be created, following substantial consultation with a wider group of stakeholders. 

 

3) Modelling and preparation of GHG projections 

 

It is recommended that the country starts modelling with LULUCF key categories (e.g. forest land). 

Several important steps need to be considered after the model has been selected (Figure 4). Though 

data preparation is most time consuming, it should be done with care as inputs affect outputs. The 

first use of the selected model should be made using some training datasets, e.g. historical data in 

which the outcome of interest is known. Preparation of input model datasets with regard to format, 

parameters and variables however depends on model type and its complexity. Definition of scenarios 

may not need to adress all policies and measures, but the most important. For some measures it can 

happen that data are not available for modelling. The aim of making assumptions is to reduce the 

number of factors affecting the model. Sometimes it is better to make a good assumption rather than 

include bad datset. When running simulations for projections, it is good practice to write down 

information concerning initial state, assumptions and parameters used. Model may be evaluated on 

scientific basis, peer review, data availability and quality, sensitivity and uncertainty analysis, model 

resolution capabilities etc. Impact assessment should include assessment of projections under 

different scenarios, taking into account the specific criteria and indicators. The total costs and impacts 

of the implementation of measures may be also assessed. The last step is a comparison of scenarios, 

highlighting the effects and impacts of alternatives and trade-offs, including conclusions and 

recommendations for policy makers. 

 

 

Figure 4: Proposed modelling steps in preparation of LULUCF GHG projections 

 

4) Trainings and capacity building  

 

Workshop stlye trainings on modelling and development of scenarios for LULUCF including HWP are 

planned in medium term.  It is planned to conduct workshop trainings every year in October-December 

period. The workshop participants should get training and understanding of good land use 

management in relation to modelling. For more information about the training program see Table 2 of 

Activity 2.2 (Training Program Report). 
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6 Continuous improvement and update plan  
 

Objective: 

 to identify and prioritize short-, medium- and long-term improvements to the LULUCF sector  

 to guide future efforts to increase the transparency, consistency, comparability, 
completeness, and accuracy of the LULUCF inventory 

 to increase the quality of the LULUCF reporting  
 
Priorities: 

 to fill major gaps and shortcomings in the current GHG emission and removal estimation 
and reporting in the LULUCF sector 

 to resolve issues reported by the expert review team 

 to highlight those improvements that need to be made in view of future international 
commitments  

 

This improvement plan (IP) will be the guidance of the team leader when including new approaches or 

improvements to the inventory. This will be discussed and used during the first assembly meeting of 

the AWP and necessary tasks will be determined and added to the AWP. The IP includes short-term, 

medium term, and long-term improvements for most important LULUCF categories (Figure 5).   

 

 

Figure 5: An indicative timeline of IP for achieving improvements in the LULUCF 

 

6.1 General improvements  
 

Key activities 

 

1. Evaluation of the previous work and definition of the annual work plan 

 

The evaluation of implemented improvements from previous plan and definition of the AWP should 

be performed each year by LULUCF inventory team. While the evaluation of previous improvement 

plan is quite straightforward, the team shall discuss the AWP based on the findings from the evaluation 

report, recommendations from the expert review report, and suggestions that are listed under 

category-specific planned improvements (Tables 1 to 6). Besides, definition of AWP depends on 

availability of resources and new data, country priorities, and capacities.    

 

 

Short term

(2020)

Medium term

(2023)

Long term

(2025+)
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2. Other common tasks 

 

Other common tasks include category-specific recalculations, filling the CRF tables and import the files 

into CRF Reporter, description of category-specific planned improvements and overall improving and 

updating the LULUCF chapter of the NIR. These task are considered routine and are performed every 

year. Exceptionally, for some less important categories or subcategories the recalculations and 

planned improvement may be omitted, however this is not good practice for the whole sector.     

 

3. Reference Library 

 

The reference library itself is not a mandatory requirement. It is however recommended that all 

participating institutions involved in the LULUCF inventory establish the library, if they have not yet. 

The library should include all references that are used in support to the inventory as well as information     

about a description of the basis for methodological choice, emission factors, activity data and other 

estimation parameters, including appropriate references and documentation of expert judgements. 

Participating institutions are responsible to update the libraries consistently with their annual 

inventory activities. 

 

4. Archiving procedures 

 

Archive inventory information for each year is mandatory in accordance with the UNFCCC decisions 

(e.g. Decision 19/CMP.1). This information shall include all disaggregated emission factors, activity 

data, and documentation about how these factors and data have been generated and aggregated for 

the preparation of the inventory. This information shall also include internal documentation on QA/QC 

procedures, external and internal reviews, documentation on annual key sources and key source 

identification and planned inventory improvements. The country needs to assure that all archived 

information is available to expert review teams. It is also required that country should make the 

archived information accessible by collecting and gathering it at a single location. The national 

inventory compiler is responsible for maintenance of the archive as well as for annual collection of 

updated information from the institutions, which should respect the procedures and schedule of the 

archiving protocol.   

 

5. BR and NC specific chapter 

 

Concerning the BR and NC, the institutions involved in preparation of the LULUCF inventory should pay 

more attention to two topics; policies and measures and projections. While most appropriate policies 

and measures shall be the domain of the relevant ministries, the LULUCF projections should be 

discusses with the relevant stakeholders. When making projections, it is good practice to prepare them 

according to three scenarios, namely WOM, WEM and WAM. In accordance with the UNFCCC 

guidelines on reporting for BR and NC, the WEM scenario is obligatory. It should be noted that 

information on GHG should be fully consistent with the annual inventory submissions. The country 

shall respect the UNFCCC deadlines for the BR and NC submissions, which are every two and every four 

years, respectively.       
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6.2 Category-specific planned improvements 
 

Table 1: Planned improvements for Forest land 

(Sub)category Improvement Time period Responsible 
organization 

FL Definition of minimum quantitative values for forests 2020 GDF 

FL Alignment of definitions for subcategories (i.e. forest 
strata) between those used for activity data and those 
used for emission factors 

2020 GDF 

FL Methodological description of the annual update of the 
ENVANIS database, including summation of data over 
forest management units and assumptions on the use of 
yield tables 

2020 GDF 

FL Potential transformation of the ENVANIS database 
structure 

2020 GDF 

LF Re-evaluation of the emission factors used for living 
biomass and mineral soils  

2020 GDF 

FF Estimation of carbon stocks for carbon pools for which 
emissions are currently not reported, namely 
deadwood, litter and mineral soil 

2023 GDF 

FF Preparation of input forest data and parameters for 
some of existing forest models (e.g. CBM) to be able for 
running simulations and making projections of forest 
development under different scenarios 

2023 GDF 

FL Development and establishment of national forest 
inventory (NFI) based on permanent sample plot system 

2025+ GDF 

LF Use a higher Tier level in reporting 2025+ GDF 

 

Table 2: Planned improvements for Harvested wood products  

(Sub)category Improvement Time period Responsible 
organization 

PP Estimate and report carbon stock changes also for 
paper and paperboard 

2020 GDF 

HWP Consider the IPCC default method to model the figures 
for the period from 1900 to 1960 

2020 GDF 

HWP Use country-specific conversion factors to convert 
volume to carbon stock 

2023 GDF 

HWP Collect data on domestic harvest separately for FM and 
deforestation areas 

2025+ GDF 
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Table 3: Planned improvements for Cropland  

(Sub)category Improvement Time period Responsible 
organization 

CC Improvement of structure of the Cropland remaining 
cropland section of the NIR with corresponding 
methodological description of carbon stock change 
estimation in living biomass 

2020 GDAR 

LC Increase from Tier 1 to Tier 2 method in estimating the 
carbon stock change in living biomass in Land converted 
to cropland 

2020 GDAR 

CL Presentation of methodology for carbon stock change 
calculation separately for mineral and organic soil in 
the NIR 

2020 GDAR 

CL Collection, sampling and/or modelling of carbon stocks 
in mineral soil at larger spatial scale (e.g. consider 
potential use of National Geospatial Soil Fertility and 
Soil Organic Carbon Information System) 

2023 GDAR 

CC Data collection about management systems (land use, 
tillage, input) for Cropland remaining cropland, also 
through use of existing generalised maps of dominant 
crops in Turkey 

2023 GDAR 

CC Estimation of carbon stock changes in mineral soil for 
Cropland remaining cropland, using a default method 
(applying SOCREF and stock change factors) 

2023 GDAR 

CL Use of LPIS data for LULUCF reporting 2025+ GDAR 

 

Table 4: Planned improvements for Grassland  

(Sub)category Improvement Time period Responsible 
organization 

GG Increase in transparency of explanations in the NIR for 
Grassland remaining grassland (e.g. assumptions 
regarding CSC in mineral soil and dead organic matter) 

2020 GDAR 

GG Re-evaluation of the estimation of emissions due to 
drainage of organic soil (present or not) 

2020 GDAR 

LG Check for the size of emission factors for the 
subcategory Land converted to grassland 

2020 GDAR 

GL Verification of assumptions by surveying national 
research studies and papers 

2020 GDAR 

GL Collect additional data on soil organic carbon (SOC) 
stocks for grassland as current values are assumed 
relatively uncertain 

2023 GDAR 

GG Data collection about management systems (land use, 
management, input) for Grassland remaining grassland 

2023 GDAR 

GG Estimation of carbon stock changes in mineral soil for 
Grassland remaining grassland, using a default method 
(applying SOCREF and stock change factors) 

2023 GDAR 

GL Modelling of carbon stocks in mineral soil at larger 
spatial scale (e.g. consider potential use of National 
Geospatial Soil Fertility and Soil Organic Carbon 
Information System) 

2025+ GDAR 

GL Use of LPIS data for LULUCF reporting 2025+ GDAR 
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Table 5: Planned improvements for Wetlands  

(Sub)category Improvement Time period Responsible 
organization 

WW Collection of all existing activity data for Wetlands 
remaining wetlands 

2020 GDAR 

WL Explanation why emissions from wetlands were 
reported until 2011 and appropriate use of notation 
key afterwards (otherwise estimate emissions) 

2020 GDAR 

WL Use of Wetlands Supplement 2020 GDAR 

WL Review all existing national and international databases 
related to wetlands (e.g. Ramsar Convention on 
Wetlands, FAOSTAT, Wetlands International, NGO data 
etc.) 

2020 GDAR 

WL Expert judgment (e.g. by national soil scientist) about 
different types of managed wetlands that are likely to 
occur in Turkey 

2023 GDAR 

WL Collection of activity data regarding specific types of 
managed wetlands 

2023 GDAR 

WL Sampling of SOC and estimation of carbon stocks for 
major soil types of wetlands 

2025+ GDAR 

 

Table 6: Planned improvements for other categories  

(Sub)category Improvement Time period Responsible 
organization 

LS Estimate carbon stock changes for all relevant carbon 
pools for each land use conversion to settlements 
and/or use appropriate notation keys  

2020 GDAR 

OL Include the Other land category in the LULUCF chapter 
of the NIR and describe methodologies and 
assumptions which are applied for each of required 
carbon pool 

2020 GDAR 

LO Estimate emissions due to conversions to other land 
and use notation keys where appropriate (when 
activity data are available) 

2020 GDAR 

Burning 
biomass 

Consider estimation of CO2 emissions from biomass 
burning, taking into account specific type of fire (e.g. 
ground vegetation fire, crown fire, total fire etc.) and 
estimate emissions according to carbon pool affected  

2020 GDF 

Burning 
biomass 

Estimate indirect emissions - NMVOC 
(CRF table 4.A.1) 

2020 GDF 
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8 Annex I: Annual work plan 
  



 
 

Objective 
 
An annual work plan (AWP) is a detailed activity report outlining what will be achieved during the year 
and by whom in order to achieve specific results. It contains the expected outcomes, the 
corresponding activities to be performed toward these outcomes, the time frame and deadlines, 
institutions responsible for performing the activities, and brief description what each activity entails. 
The objective of the AWP is to improve the annual work planning to ensure timely reporting according 
to UNFCCC deadlines and to act as a communication between the responsible institutions and enable 
a better understanding of the inventory process by the new experts. Time frame of activities of the 
AWP should be in line with the time schedule of the GHG inventory cycle (Table 1).   
 

Table 1: Time schedule of the GHG inventory cycle 

Activity Start date Deadline 

1. 
Inventory planning by GHG Inventory WG (Creating Inventory, 
Improvement Plan, recalculation, etc.) 

01.05.XX-1 30.09.XX-1 

2. 
Reviewing emission calculation methods, EFs, AD 
sources, etc. by GHG Inventory WG 

15.09.XX-1 30.11.XX-1 

3. Collection of AD and QC of the data by the institutions involved 01.11.XX-1 31.12.XX-1 

4. 
Calculation of all emissions from electricity production, transportation, 
F-gas, emissions and removal from LULUCF by the related Institutions, 
and transfer to TurkStat 

15.12.XX-1 15.02.XX 

5. Calculation of emissions under the responsibility of TurkStat 15.12.XX-1 15.02.XX 

6. QC of the calculated emissions 15.12.XX-1 15.02.XX 

7. AD and emission entry to CRF reporter by sectoral experts 15.02.XX 15.03.XX 

8. Performing key source, trend and uncertainty analysis by TurkStat 15.02.XX 15.03.XX 

9. 
Preparation of Emission Inventory Report by the institutions involved 
and compilation by TurkStat 

15.02.XX 31.03.XX 

10. Approval of National GHG Emission Inventory by Inventory Focal Point 01.04.XX 10.04.XX 

11. 
Release of the National GHG Inventory as press release on TurkStat 
webpage 

01.04.XX 15.04.XX 

12. Reporting of Inventory to UNFCCC Secretariat by TurkStat 01.04.XX 15.04.XX 

13. Documentation and archiving processes 15.04.XX 30.05.XX 

 

Common tasks of the AWP 

 
The AWP consists of 13 common and 3 specific tasks (Tables 2 and 3) that are foreseen to be 
completed each year in the GHG inventory for the LULUCF sector. Whilst the nature of common task 
is linked to routine activities, specific tasks depend primarily on the availability and quality of data. For 
example, each year emissions and removals shall be estimated but when new data are available this 
may trigger the selection of the higher Tier method and/or determination of country-specific emission 
factors, thus a methodological change. Selection of different methods or improved approaches are 
also possible for some common tasks, such as uncertainty assessment and key category analysis, 
However, it is assumed that changes in these tasks are not as dynamic as those of specific tasks, 
depending on capacities and expert knowledge as well. Activities for each task shall be discussed in 
detail at first annual meeting of the inventory team (Task 2).            



 
 

Table 2: Common tasks of the AWP 

Task description 
Guidance in the 

Compendium 
Start date Deadline 

Task 1 Evaluation of the implemented improvements Page 2 tbd tbd 

Task 2 Definition and update of the annual work plan Page 2 tbd tbd 

Task 3 Collection and update of activity data Pages 17-19 01.11.XX-1 31.12.XX-1 

Task 4 Data collection and update of the EF database Page 19 tbd tbd 

Task 5 Category-specific recalculations Page 22 01.05.XX-1 30.09.XX-1 

Task 6 
Filling the CRF tables and import into CRF 
Reporter 

Page 23 15.02.XX 15.03.XX 

Task 7 Identification of key categories Pages 23, 24 15.02.XX 15.03.XX 

Task 8 
Uncertainty assessment and time-series 
consistency 

Pages 21, 22 15.02.XX 15.03.XX 

Task 9 Category-specific QA/QC and verification Pages 19-21 15.12.XX-1 15.02.XX 

Task 10 Category-specific planned improvements Page 23 15.02.XX 31.03.XX 

Task 11 
Improving and updating the LULUCF chapter of 
the NIR 

Page 23 15.02.XX 31.03.XX 

Task 12 Establishment of a reference library Page 24 tbd tbd 

Task 13 Data storage, backup and archiving Page 24, 25 15.04.XX 30.05.XX 

 

Specific tasks of the AWP 

 
Specific tasks of the AWP are those that are largely related to emission and removal estimation by 
each requested category. The IPCC methodologies should be consistently applied for entire reporting 
period and the priorities should be given to key categories and priorities that are part of the 
continuous improvement mentioned in the Programme of Work. The LULUCF inventory team should 
closely cooperate with the main stakeholders in the country as well as with policy makers, GHG 
inventory working group and national inventory compiler.  
 
Table 3: Specific task of the annual workplan 

Task description 
Guidance in the 

Compendium 
Start date Deadline 

Task 14 
Category and source-specific data 

manipulation  

Pages 2, 5, 8, 10, 12, 13, 

14, 17  
tbd tbd 

Task 15 Auxiliary calculations for input data 
Pages 3, 5, 9, 10, 12, 13, 

15, 17 
tbd tbd 

Task 16 Estimation of emissions and removals 
Pages 3, 5, 9, 11, 12, 13, 

15, 16, 17 
15.12.XX-1 15.02.XX 

 
 
 
 



 
 

Detailed annual work plan for each Common Reporting Format table 
 
Sectoral summary table (Table 4) 
 
Generally, there is no specific task needed for table 4. This is a sectoral summary table, which sums 
the net CO2 emissions and removals from tables 4.A-4.G and CO2, CH4 and N2O from tables 4(I)-4(V). 
Therefore, figures in table 4 are automatically generated from other tables. Note that non-CO2 
emissions from harvested wood products (HWP) are estimated in the energy or waste sector. 
 
Land transition matrix (Table 4.1) 
 
Tasks: 3, 6, 13 
 
Responsible organization: GDF, GDAR  
 
Description of process of storing and archiving data: Activity data are stored at each responsible 
institution and submitted to the central database of the national inventory compiler for archiving. 
Activity data, including QA/QC report and verification, uncertainty assessment, references and all 
other supporting documents are transferred to TurkStat in the appropriate format according to the 
archiving procedures (see Section 10 of the Compendium).    
 
Annual schedule: General time frame for AD collection, including QC activities, is from 1.11 to 31.12. 
Institutions involved in AD collection or development of land transition matrices may start task earlier, 
depending on AD disaggregation, potential difficulties and complexity. Entry of AD to the CRF table 
4.1 should take place between 15.2. and 15.3. Storage and archiving of AD with other supporting 
documentation is from 15.4. to 30.5.  
 
Table 4: Land transition matrix as required for Table 4.1 (AD in kha) 
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Forest land (Table 4.A) 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDF 
 
Mineral and organic soils: It is assumed that most of organic soil (Histosols) are remains of peatlands 
or existing peatlands which do not occur in forests. Thus, activity data are needed only for mineral 
soil. 
 
Estimation method: Currently, only CSC in living biomass is estimated, using a Gain-Loss method with 
country-specific parameters (Tier 2). However, annual carbon stock changes should be estimated also 
for deadwood, litter, and mineral soil in the future (see IP of the PoW).   
 
Description of storing and archiving data: All documentation (emission estimations, recalculations, 
improvements, QA/QC checks, references etc.) is stored by GDF, preferably in digital form. All these 
documents are submitted in accordance with archiving procedures to TurkStat, which archives 
documentation into a joint database. It is suggested that the GDF designate a person who will 
coordinate data storage, collection and transmission. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 5: Overview of information related to Forest land 

Land-use 
category 

Subdivision Activity data  
Mineral and 
organic soil 

Estimation method, EF 

    CO2 CH4 N2O 

Forest land 
remaining 
forest land 

FF_coniferous 
FF_deciduous 
FF_mixed 
FF_deg  

spatially-explicit land 
use data, remote 
sensing imagery 

Stratification 
according to soil 
and climate type 

T1, T2, 
CS, D 

  

Land 
converted to 
forest land 

CL_a to FL* 
CL_p to FL* 
GL to FL* 
WL_m to FL* 
WL_u to FL** 
SL to FL* 
OL to FL* 

spatially-explicit land 
use conversion data, 
remote sensing 
imagery 

Stratification 
according to soil 
and climate type 

T1, T2, 
CS, D 

  

Data source  
Landsat, Sentinel, 
Forest Stand Map 

Soil and Climate 
Maps 

GDF, IPCC (2006) 

Responsible 
organization 

 GDF GDF GDF 

Data storing 
and archiving 

GDF, TurkStat 

Annual 
schedule 

Planning: May-Oct Preparation: Sep-April Management: April-May 

Note: *Conversions to each FL subcategory, **conversions from unmanaged wetlands (WL_u) to FL assumingly 
do not occur 

 



 
 

Cropland (Table 4.B) 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDAR  
 
Mineral and organic soils: Agricultural cultivation of Turkey is occurring both on mineral and organic 
soil. Default method of annual carbon stock change in mineral soil requests data on management 
systems, such as land use, tillage and input to apply the reference soil organic carbon and stock change 
factors. Thus, activity data are needed separately for organic and mineral soil and for different 
management systems. The information about different management systems could be collected 
through farmer survey within or outside the LPIS. 
 
Estimation method: Currently, annual CSC are estimated in all required carbon pools at Tier 1 and Tier 
2 level. However, emissions in Cropland are assumed to be partly underestimated in both 
subcategories (Cropland remaining cropland, Land converted to cropland). 
 
Description of storing and archiving data: All raw data, input data, auxiliary calculations, emission 
estimations, recalculations, improvements, QA/QC checks, references and other supporting 
documentation is stored by GDAR, preferably in digital form. All background documentation is 
archived by TurkStat into a joint database. It is suggested that the GDAR designate a person who will 
coordinate data storage, collection and transmission.  
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 6: Overview of information related to Cropland 

Land-use 
category 

Subdivision Activity data  
Mineral and 
 organic soil 

Estimation method, EF 

    CO2 CH4 N2O 

Cropland 
remaining 
cropland 

CL_annual 
CL_perennial 
CL_a to CL_p 
CL_p to CL_a  

spatially-explicit land 
use data, remote 
sensing imagery, 
management systems 

Stratification 
according to soil, 
climate and 
management system 

T1, T2, 
CS, D 

 T1, D 

Land 
converted to 
cropland 

FL to CL* 
GL to CL* 
WL_m to CL* 
WL_u to CL* 
SL to CL* 
OL to CL** 

spatially-explicit land 
use conversion data, 
remote sensing 
imagery 

Stratification 
according to soil and 
climate type 

T1, T2  T1, D 

Data source  Landsat, Sentinel, LPIS 
Soil and Climate 
Maps 

GDAR, IPCC (2006) 

Responsible 
organization 

 GDAR GDAR GDAR 

Data storing 
and archiving 

GDAR, TurkStat 

Annual 
schedule 

Planning: May-Oct Preparation: Sep-April Management: April-May 

Note: *Conversions to each CL subcategory, **conversions from OL to CL might not occur 



 
 

Grassland (Table 4.C)  
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDAR  
 
Mineral and organic soils: The mineral soil is the prevailing soil type of grasslands, although there are 
also some small areas of organic soil. The default method for estimating the annual carbon stock 
change in mineral soil requests data on management systems, such as land use, management and 
input to apply the reference soil organic carbon and stock change factors. Thus, activity data are 
needed separately for organic and mineral soil and for different management systems with grasslands.  
 
Estimation method: Currently, annual CSC are estimated in all required carbon pools at Tier 1 and Tier 
2 level but only in Land converted to grassland. However, it should be noted that emissions from 
organic soil may not need to be estimated, if drainage is not a common practice in Turkey. 
 
Description of storing and archiving data: All raw data, input data, auxiliary calculations, emission 
estimations, recalculations, improvements, QA/QC checks, references and other supporting 
documentation is stored by GDAR, preferably in digital form. All background documentation is 
archived by TurkStat in a joint database. It is suggested that the GDAR designate a person who will 
coordinate data storage, collection and transmission.  
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 7: Overview of information related to Grassland 

Land-use 
category 

Subdivision Activity data  
Mineral and 
organic soil 

Estimation method, EF 

    CO2 CH4 N2O 

Grassland 
remaining 
grassland 

 
no subdivision  

spatially-explicit land 
use data, remote 
sensing imagery, 
management systems 

Stratification 
according to soil, 
climate and 
management 
system 

T1, 
T2, 
D 

  

Land 
converted to 
cropland 

FL to GL* 
CL to GL* 
WL to GL* 
SL to GL 
OL to GL 

spatially-explicit land 
use conversion data, 
remote sensing 
imagery 

Stratification 
according to soil 
and climate type 

T1, 
T2 

 T1, D 

Data source  Landsat, Sentinel, LPIS 
Soil and Climate 
Maps 

GDAR, IPCC (2006) 

Responsible 
organization 

 GDAR GDAR GDAR 

Data storing 
and archiving 

GDAR, TurkStat 

Annual 
schedule 

Planning: May-Oct Preparation: Sep-April Management: April-May 

Note: *Conversions from each FL, CL and WL subcategory  

 



 
 

Wetlands (Table 4.D) 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDAR  
 
Mineral and organic soils: According to some data, the original area of wetlands in Turkey has 
decreased significantly in the last few decades. The area of wetlands with organic soil (Histosols) do 
occur in the country but it is assumed to be relatively small. Thus, activity data are needed separately 
for organic and mineral soil. Concerning managed wetlands, further information is needed about what 
kind of management is applied (e.g. peat extraction, irrigation, rewetting etc).  
 
Estimation method: Currently, annual CSC are estimated in most carbon pools at Tier 1 but only in 
Land converted to wetlands. Note that the 2006 IPCC guidelines address only the emission estimation 
related to managed wetlands and that methodological guidance is missing for other cases of managed 
and constructed wetlands (aquaculture, irrigated land, wastewater treatment areas etc.). Most of 
these cases are addressed in the Wetlands Supplement (IPCC 2014a). Be aware to avoid double-
counting emissions that have been estimated elsewhere (e.g. cultivated organic soil in the Cropland).  
 
Description of storing and archiving data: All raw data, input data, auxiliary calculations, emission 
estimations, recalculations, improvements, QA/QC checks, references and other supporting 
documentation is stored by GDAR. Backup of all files should be also assured by GDAR. All background 
documentation transferred to and archived at TurkStat in line with archiving procedures. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 8: Overview of information related to Wetlands 

Land-use 
category 

Subdivision Activity data  
Mineral and  
organic soil 

Estimation method, EF 

    CO2 CH4 N2O 

Wetlands 
remaining 
wetlands 

 
WL_managed 
WL_unmanaged  

spatially-explicit land 
use data, remote 
sensing imagery, 
management systems 

Stratification 
according to soil 
and climate type 

T1   

Land 
converted to 
wetlands 

FL to GL* 
CL to GL* 
WL to GL* 
SL to GL 
OL to GL 

spatially-explicit land 
use conversion data, 
remote sensing 
imagery 

Stratification 
according to soil 
and climate type 

T1, D   

Data source  Landsat, Sentinel 
Soil and Climate 
Maps 

GDAR, IPCC (2006) 

Responsible 
organization 

 GDAR, DGSHW GDAR GDAR 

Data storing 
and archiving 

GDAR, TurkStat 

Annual 
schedule 

Planning: May-Oct Preparation: Sep-April Management: April-May 

Note: *Conversions from each FL, CL and WL subcategory 



 
 

Settlements (Table 4.E) 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDAR  
 
Mineral and organic soils: It is assumed that most of organic soil (Histosols) are remains of peatlands 
or existing peatlands which do not occur in settlements. Thus, activity data are needed only for mineral 
soil.  
 
Estimation method: Currently, annual CSC in all carbon pools in the remaining land are assumed to 
be zero (Tier 1). Although modelling approach was used to determine country-specific emission factors 
in land converted to settlements, the representativeness is considered weak, because the research 
was conducted only in Istanbul. Carbon stocks for all carbon pools should be compared with countries 
with similar ecological conditions and verified with other national and international scientific studies.     
 
Description of storing and archiving data: All raw data, input data, auxiliary calculations, emission 
estimations, recalculations, improvements, QA/QC checks, references and other supporting 
documentation is stored by GDAR, preferably in one place and in digital form. Backup of all files should 
be also assured by GDAR. All background documentation is then archived by TurkStat in a joint 
database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 9: Overview of information related to Settlements 

Land-use 
category 

Subdivision Activity data  
Mineral and 
organic soil 

Estimation method, EF 

    CO2 CH4 N2O 

Settlements 
remaining 
settlements 

 
no subdivision  

spatially-explicit 
land use data, 
remote sensing 
imagery, 
management 
systems 

Stratification 
according to soil and 
climate type 

T1   

Land 
converted to 
settlements 

FL to SL* 
CL to SL* 
GL to SL* 
WL to SL 
OL to SL 

spatially-explicit 
land use conversion 
data, remote 
sensing imagery 

Stratification 
according to soil and 
climate type 

T1, D   

Data source  Landsat, Sentinel 
Soil and Climate 
Maps 

GDAR, IPCC (2006) 

Responsible 
organization 

 GDAR  GDAR GDAR 

Data storing 
and archiving 

GDAR, TurkStat 

Annual 
schedule 

Planning: May-Oct Preparation: Sep-April Management: April-May 

*Note: Conversions from each FL, CL and WL subcategory 



 
 

Other land (Table 4. F) 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDAR  
 
Mineral and organic soils: It is assumed that most of organic soil (Histosols) are remains of peatlands 
or existing peatlands which do not occur in other land. Thus, activity data are needed only for mineral 
soil.  
 
Estimation method: Currently, no emissions and removals from other land are reported by Turkey. 
Emissions are to be estimated only for managed other land (i.e. Land converted to other land).     
 
Description of storing and archiving data: All raw data, input data, auxiliary calculations, emission 
estimations, recalculations, improvements, QA/QC checks, references and other supporting 
documentation is stored by GDAR and transferred to national inventory compiler. All background 
documentation is then archived by TurkStat in a joint database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 10: Overview of information related to Other land 

Land-use 
category 

Subdivision Activity data  
Mineral and organic 
soil 

Estimation method, EF 

    CO2 CH4 N2O 

Other land 
remaining 
other land 

 
no subdivision  

spatially-explicit land 
use data, remote 
sensing imagery, 
management systems 

    

Land 
converted to 
settlements 

FL to OL* 
CL to OL* 
GL to OL* 
WL to OL 
SL to OL 

spatially-explicit land 
use conversion data, 
remote sensing 
imagery 

Stratification 
according to soil and 
climate type 

T1, D   

Data source  Landsat, Sentinel 
Soil and Climate 
Maps 

GDAR, IPCC (2006) 

Responsible 
organization 

 GDAR  GDAR GDAR 

Data storing 
and archiving 

GDAR, TurkStat 

Annual 
schedule 

Planning: May-Oct Preparation: Sep-April Management: April-May 

*Note: Conversions from each FL, CL and WL subcategory 

 
 

 

 

 



 
 

Table 4(I) N2O emissions from fertilization 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 16 
 
Responsible organization: GDAR 
 
Estimation method: Default method according to IPCC (2006) should be used for emission estimation. 
 
Description of storing and archiving data:  According to archiving protocol all background 
documentation is transferred to TurkStat which store data into a joint database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
Table 4(II) Draining and rewetting of organic soils 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 16 
 
Responsible organization: GDAR 
 
Estimation method: Currently, no emissions due to draining and rewetting of organic soils  are 
reported by Turkey. When activity data are available, a default method according to IPCC (2006) 
should be used. 
 
Description of storing and archiving data: According to archiving protocol all background 
documentation is transferred to TurkStat which store data into a joint database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
 
Table 4(III) N2O emissions from loss of soil organic matter 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 16 
 
Responsible organization: GDAR 
 
Estimation method: Default method according to IPCC (2006) should be used for emission estimation. 
 
Description of storing and archiving data: According to archiving protocol all background 
documentation is transferred to TurkStat which store data into a joint database. 
 



 
 

Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
 
Table 4(IV) Indirect N2O emissions from managed soils 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 16 
 
Responsible organization: GDAR 
 
Estimation method: Default method according to IPCC (2006). 
 
Description of storing and archiving data: According to archiving protocol all background 
documentation is transferred to TurkStat which store data into a joint database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
 
Table 4(V) Biomass burning 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 16 
 
Responsible organization: GDF 
 
Estimation method: Default method according to IPCC (2006). Note that emissions are estimated 
within a Gain-Loss method of above-ground biomass. 
 
Description of storing and archiving data: According to archiving protocol all background 
documentation is transferred to TurkStat which store data into a joint database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9.   
 
 
 
 
 
 



 
 

Table 4(G1 and 2) Harvested Wood Products 
 
Tasks: 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16 
 
Responsible organization: GDF 
 
Estimation method: Tier 2 method according to IPCC (2006). 
 
Description of storing and archiving data: According to archiving protocol all background 
documentation is transferred to TurkStat which store data into a joint database. 
 
Annual schedule: collection and update of AD and EF database from 1.11. to 31.12, QA/QC and 
verification and emission estimation from 15.12 to 15.2., uncertainty assessment and time-series 
consistency, filling the CRF tables and import into CRF Reporter, improving and updating the LULUCF 
chapter of the NIR, and category-specific planned improvements from 15.2. to 31.3., data and 
supporting documentation transfer to TurkStat from 15.4. to 15.5., data storage, backup and archiving 
from 15.4. to 30.5., category specific recalculation from 1.5. to 30.9. 
 

Work Plan for Biennial Report submission 

 

Tasks: Activities related to the LULUCF sector should focus on sectoral policies and measures and 
preparation of the GHG projections. They include review of policies and measures with highest impact 
on emissions and removals, including a description of all important elements. The country should 
carefully review issues from technical review report of BR and try to resolve them prior to next 
submission. It is mandatory to prepare projections according to WEM scenario, however country is 
encouraged to prepare projections according to WAM scenario as well. Data and information for other 
related chapters of BR should be prepared in agreement with the compiler of the report. After 
finalization of the BR draft version, it is recommended that GDF and GDAR make a review of the BR 
before approval and official submission to UNFCCC.  
 

Responsible organization: Ministry of Environment and Urbanisation 

 

Schedule and timing: every 2 years by 1. January (2020, 2022, …), activities related to LULUCF sector 
for BR should start early enough before deadline of submission (at least 6 months earlier). 
 
Data storage and archiving: Data and supporting documentation for BR shall be sent to Ministry of 
Environment and Urbanisation. 
 
Work plan for National Communication submission 

 

Tasks: Activities related to the LULUCF sector should focus on sectoral policies and measures which 
have the most significant impact on GHG emissions and removals at different levels (i.e. national, 
state, regional, local), including policy-making process, description of the overall policy context in the 
sector, most important strategies, programmes and action plans, national policy-making process, 
bodies and entities, monitoring and evaluation of the LULUCF policies and measures etc. Note that 
each sector shall have its own description of the main policies and measure, which should be 
supplemented with the summary table. The country should carefully review issues from technical (in-
depth) review report of NC and try to resolve them prior to next submission. It is mandatory to prepare 
projections according to WEM scenario, however country may prepare projections according to WAM 
and WOM scenario as well. Data and information for other related chapters of NC should be prepared 



 
 

in agreement with the compiler of the report. After finalization of the NC draft version, it is 
recommended that GDF and GDAR make a review of the NC before approval and official submission 
to UNFCCC.   
 

Responsible organization: Ministry of Environment and Urbanisation 

 
Schedule and timing: every 4 years by 1. January (20222, 2026 …) 
 
Data storage and archiving: Data and supporting documentation for NC shall be sent to Ministry of 
Environment and Urbanisation. 

 
 
 
 
 
 
 
  

                                                           
2 Note: Future timing of NCs not specified in the Paris Agreement 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

9 Annex II: Compendium 
  



 
 

Objective 
 
The Compendium is a guidance that demonstrates the inventory tasks in detail. It is a brief but detailed 
compilation of tasks that are part of the PoW and the AWP. It helps to understand the key aspect of 
the GHG inventory and is particularly useful for new experts and people that work in the GHG 
inventory. The Compendium comprises 12 sections which describe brief but frank explanations of 
activities under each task. The last two sections, which include tasks related to modelling and BR and 
NC reports, are not part of the regular annual inventory process.         
 

1. Evaluation of the previous work and definition of the annual work plan  
 
Task: Evaluation of the implemented improvements 
 
The evaluation of the implemented improvements from the previous AWP is needed to set goals for 
the actual AWP and improvement plan. The evaluation should briefly analyse which improvements 
have been implemented in the inventory year and state what is the realization of the previous work 
plan. It should also highlight planned improvements that have not been implemented so far and 
indicate the possible causes for this. The outcome of this task should be a short report provided by 
the GHG inventory team and is category-specific. It means each institution (in most cases GDF and 
GDAR) which is responsible for the LULUCF reporting is also responsible to execute evaluation analysis. 
The evaluation report serves as a basis for the preparation of the new AWP, including planned 
improvements.           
 
Task: Definition and update of the annual work plan 
 
Definition and update of the AWP should be discussed at first annual meeting of the inventory team, 
responsible to prepare emission and removal estimates for the LULUCF sector. Activities planned for 
the inventory year should be in line with planned improvements of the Programme of Work. The 
report on evaluation of the previous work and all findings and issues from the review process should 
be a starting point to update the regular AWP. When activities are planned and agreed, the inventory 
team should update the table of responsibilities which should be approved by the responsible person. 
If there are any obstacles and issues, which can hamper the usual implementation of activities 
included in the AWP, they should be addressed and national compiler (i.e. TurkStat) should be 
informed about that. The AWP should foresee networking activities with the main national 
stakeholders (i.e. national expert, currently not included in the inventory), which may help to provide 
QA, expert judgments, modelling etc. The AWP must contain clear timing of activities (i.e. schedule of 
tasks) and major deadlines.   
 

2. Methods used in the NIR 
 
Forest land (Table 4.A) 
 
Task: Category and source-specific data manipulation  
 
This task should be completed early enough to ensure a timely update of emission factors at later 
stages of the inventory preparation. The update of the ENVANIS database is one of the most important 
tasks to be finished prior to emission estimation for the forest land. It includes all country-specific 
relevant data, data manipulation, including data gathering from forest management units that are 
annually renovated, recalculations using yield tables for all units not renovated, and summation of 



 
 

data (increment, growing stock) per each forest stratum. The same annual update needs to be done 
for wood removals (commercial cuttings), fuelwood removals and disturbances (i.e. forest fires).       
 
Task: Auxiliary calculations for input data  
 
Calculate mean annual increment and sum up data on wood removals, fuelwood removals and 
disturbances for each forest stratum. The mean annual increment should be obtained from the 
ENVANIS database and other data from corresponding forestry databases. Calculate mean carbon 
stocks for other pools (e.g. soil carbon stocks) when new data become available, determine emission 
factors for each of these pool and update emission factor database accordingly. 
 
Task: Estimation of emissions and removals 
 
Estimation of emissions and removals from forest land follows the 2006 IPCC guidelines (Volume 4, 
Ch. 4). Forest land is considered a key category; therefore, it is suggested to apply higher Tier methods 
(Tier 2 or Tier 3). All carbon pools should be reported in forest land category. 
 
Forest land remaining forest land (FF) 
 
Above- and below-ground biomass 
 
Gain-Loss Method (Tier 2) is currently used to estimate annual change in carbon stocks in living above- 
and below-ground biomass, considering the country-specific data on mean annual increment, volume 
of commercial cutting, fuelwood removal and loss due to disturbances, biomass expansion factors 
(BCEFI, BCEFR), basic wood densities (D), and default root-to-shoot ratios (R) and carbon fractions (CF). 
 
Estimation approach: 
Step 1: Multiply area of each forest stratum with corresponding mean annual increment, BCEFI, and 
root-to-shoot ratio and sum up to get annual biomass gain (∆CG) in FF.   
Step 2: Estimate annual carbon loss (∆CL) as a sum of wood removals (i.e. commercial cutting), 
fuelwood removal and disturbance (i.e. forest fires) by each forest stratum. Note that in calculation of 
annual carbon losses in biomass due to disturbances (Ldisturbance) the annual area affected by 
disturbances should be used (see Equation 2.14). 
To calculate emissions related to commercial cutting; use data from Production dept. of GDF. Use 
BCEFR and default root-shoot ratio.  
To calculate emissions related to fuel wood gathering; do not consider root-to-shoot ratio as these 
are generally composed of branches.  
To calculate emissions related to wildfires use Equation 2.14. Calculate MB based on per hectare stock 
data calculated for each forest stratum (deciduous, coniferous, mixed, and other forest land). If the 
stratum subject to wildfires is not clear then make an assumption related to the share of strata subject 
to burning. Note that BW in Equation 2.14 covers the dead organic matter and according to GDF data 
2008-2016 assume that average fraction of biomass lost in wildfires is 44 percent (fd = 0.44).    
Step 3: Sum up all biomass gain and losses from strata to get estimates for FF. 
Step 4: Estimate the annual change in carbon stock in biomass as a difference between ∆CG and ∆CL. 
Step 5: Multiply annual CSC by -44/12 to convert C to CO2.  
 
Reference to 2006 IPCC equations: Vol 4., Ch. 2: 2.7 / 2.9 / 2.10 / 2.11 / 2.12 / 2.13 / 2.14 
 
 
 
 



 
 

Soil and dead organic matter 
 
Currently, no changes in CSC in deadwood, litter and soil (Tier 1 assumption) are reported due to lack 
of data. Country is encouraged to established monitoring for these pools, for example within the 
national forest inventory (NFI) and/or collect country-specific data for these pools from other relevant 
projects and research studies. It is suggested that dead organic matter (deadwood and litter) is being 
measured periodically (e.g. every 5 years) within the NFI once established. The methodology for CSC 
estimation should follow the Gain-Loss or Stock-Difference method. The second method is considered 
more appropriate if country has a permanent inventory system in place. This method requires that 
the area at time t1 and t2 is identical to avoid flawed result in CSC. On the other hand, the monitoring 
of CSC in soil organic carbon can be performed in longer intervals (e.g. every 10 years) as processes in 
soil are assumed to be much slower than in DOM. Same stratification by climate and forest types as 
for living biomass should be applied.     
 
Reference to 2006 IPCC equations: Vol 4., Ch. 2: 2.19 / 2.25 
 
Land converted to forest land (LF) 
 
Subcategories: CL, GL, WL, SL, OL to FL 
 
Above- and below-ground biomass 
 
Annual change in biomass carbon stocks on LF should be estimated in similar way as estimation 
according to Gain-Loss Method. However, the Tier 2 method includes also the initial change in biomass 
carbon stocks on annually converted land (∆CCONVERSION). In general, four types of input variables are 
needed to apply the calculation. These are growth (i.e. mean annual increment) or sometimes 
understood as accumulation rate, loss due to harvesting, fuelwood removal and disturbances, if any, 
and biomass stocks before and after conversion.    
 
Estimation approach: 
Step 1: Estimate annual increase in carbon stocks due to growth for each conversion to forest land 
that occur in the country (e.g. CL to FL, GL to FL etc.). Consider use of country-specific growth rate (i.e. 
mean annual increment), if available, and area converted to forest land for each conversion type.  
Step 2: Estimate annual decrease in biomass carbon stocks due to loss (e.g. due to disturbance). The 
same methodology as FL-FL. 
Step 3: Estimate initial change in biomass carbon stocks on land converted to forest land (for all 
conversions, such as CL to FL, GL to FL etc.). Note that for this initial change the annually converted 
land is used (i.e. area of other land use converted to forest land in a certain year). 
Step 4: Estimate annual change in biomass carbon stocks on land converted to forest land as a 
difference between gain and loss plus initial change in biomass carbon stocks on land annually 
converted to forest land. 
Step 5: Multiply annual CSC by -44/12 to convert C to CO2. 
 
Reference to 2006 IPCC equations: Vol. 4, Ch. 2: 2.15 / 2.16 
 
Dead organic matter 
 
Annual change in carbon stocks in dead organic matter (deadwood, litter) on land converted to forest 
land is estimated by comparison of DOM values between previous land use and that of forest land, 
considering transition period. Note that default transition period is 20 years for carbon stock increase 



 
 

(i.e. carbon gain) and 1 year in case of carbon decrease (carbon loss). It is assumed that the DOM value 
of forest land is higher than of other land use, so 20-year transition period should be applied here. 
Reference to 2006 IPCC equations: Vol. 4, Ch. 2: 2.23 
 
Mineral soil 
 
According to Tier 2 method country-specific reference carbon stocks and/or stock change factors 
should be used to estimate annual change in organic carbon stocks in mineral soil. As there are 
country-specific reference carbon stocks available for soil prior to conversion and for forest soil, 
default equation, assuming the 20-year transition can be used. 
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 2: 2.25 
 

Cropland (Table 4.B) 
 
Task: Category and source-specific data manipulation  
 
Collect all relevant country-specific data for carbon pools on cropland. Where data are missing, default 
data from the IPCC guidelines may be used, considering major climate and soil types and agricultural 
systems. These includes data on biomass, dead organic matter and carbon stocks in mineral and 
organic soils. The focus for biomass should be on major perennial crops (such as orchards, vineyards, 
poplar plantations, olive groves etc.), while specific information about management system, such as 
land use, tillage and fertilization are needed to estimate changes in carbon stocks in soil. Based on 
collected data emission factors are to be determined for each cropland subcategory and updated in 
the EF database.           
 
Task: Auxiliary calculations for input data  
 
This task is implemented when new data relevant for cropland category are obtained. This may include 
country-specific data from national research studies and monitoring, scientific literature or other 
sources. Note to refer to reference of data source when applying new data, such as biomass 
accumulation rates, soil carbon stocks or dead organic matter. Calculate mean values for specific crop 
or soil type. If activity data are not available at the same disagregated level as data for carbon pools it 
is good practice to calculate weighted average, for example by using areas as weights.    
 
Task: Estimation of emissions and removals 
 
Estimation of emissions and removals from cropland follows the 2006 IPCC guidelines (Volume 4, Ch. 
5). The Tier level of carbon stock change estimation depends on scale the activity data can be 
disaggregated and on national data sources for different agricultural systems. Currently, there are two 
strata for different crops in Turkey, namely annual and perennial crops. Besides, emissions are 
estimated due to cultivation of organic soil and direct N2O emission from N mineralization associated 
with loss of soil organic matter due to land use change or management of mineral soils. Be aware to 
avoid double-counting emissions that have been estimated elsewhere (e.g. in the Agriculture sector). 
 
 
 
 
 
 
 



 
 

Cropland remaining cropland (CC) 
 
Annual cropland remaining annual cropland 
 
Above- and below-ground biomass 
 
No need to estimate emissions and removals since for annual crops increase in biomass stocks in a 
single year is assumed equal to biomass losses from harvest and mortality in that same year (IPCC 
2006). 
 
Dead organic matter 
 
According to Tier 1 method there is no need to estimate the carbon stock changes for DOM. 
 
 
Mineral and organic soils 
 
Currently, there is no specific data on management systems in the country to apply reference carbon 
stocks and stock change factors. Tier 1 method can be applied when these data become available. 
Annual change in soil carbon stocks should be estimated using equation 2.25 (IPCC 2006). Emissions 
from organic soil should be estimated using a default equation and emission factor. 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.24 / 2.25 / 2.26  
 
Perennial cropland remaining perennial cropland 
 
Above- and below-ground biomass 
 
For this subcategory the CSC in biomass should be estimated for major perennial crops. At present, 
the Gain-Loss method was applied to estimate CSC in biomass pool. The accumulation rate and 
rotation period for perennial crops was assumed according to values used by inventory of Italy. In 
addition, CSC estimations was provided for poplar plantations, considering the country-specific 
parameters. If other perennial crops, such as vineyards, orchards and olive groves can be 
disaggregated regarding spatially-explicit activity data, then default values for carbon stocks at 
maturity, rotation periods, biomass accumulation rates etc. for these crops can be obtained from the 
MediNet Biomass Report (Canaveira et al., 2018). If not, and only areas are known for these crops, 
then weighted average values should be calculated. 
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 2: 2.7 
 
Since the size of loss due to harvesting is usually not available for perennial woody biomass, the 
approach presented in the inventory of Austria could be applied, as follows: 
 
Annual change in perennial biomass = (area of perennial crop remaining perennial crop * annual carbon 
accumulation rate) ─ (area of perennial crop before N years * 1/N * biomass carbon stock at the end of rotation 
period)     

 
N = length of rotation period (years) 
Annual carbon accumulation rate = biomass carbon stock / rotation period 
 
Example for poplar plantation: 
N = 12 years 



 
 

Annual carbon accumulation rate = 28 *1,24 *0,4 *(1+0,21) *0,5 / 12 = 0,7 t C ha-1 a-1 (parameters for calculation, 
such as IV, BEF, BWD and R were taken from the table 6.22, Turkish NIR 2018, default value of CF = 0,5) 

  
Note that expert judgment can also be provided to determine country-specific rotation periods 
according to different perennial crop type as national conditions may be significantly different. 
 

Dead organic matter 
 
According to Tier 1 method there is no need to estimate the carbon stock changes for DOM. If there 
are specific national data on different crop and climate types and management practices or periodic 
inventories than Gain-Loss or Stock-Difference method, respectively, can be applied. 
 
Mineral and organic soils 
 
Currently, there is no specific data on management systems in the country to apply reference carbon 
stocks and stock change factors. Tier 1 method can be applied when these data become available. 
Annual change in soil carbon stocks should be estimated using equation 2.25 (IPCC 2006). Emissions 
from organic soil should be estimated using a default equation and emission factor. 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.24 / 2.25 / 2.26  
 
Annual cropland converted to perennial cropland 
 
The 2006 IPCC guidelines do not include any specific method for conversions between annual and 
perennial cropland. As pointed out in the NIR of Austria, carbon accumulation rates and soil carbon 
stocks in these two cropland subcategories are different, thus more accurate estimation of emissions 
and removals is needed. 
 
Annual CSC in biomass can be estimated using the equation below: 
 
Annual change in biomass = conversion area for a transition period of 20 years * ΔCgrowth + annual area of 
currently converted land * ΔCconversion   

 
ΔCconversion = Cafter - Cbefore   
Cafter = carbon stock immediately after conversion (at Tier 1 assume Cafter = 0) 
Cbefore = carbon stock of annual crop before conversion (IPCC default value = 5 t C ha-1)   
ΔCgrowth = carbon accumulation rate of perennial crop   

 
Note that biomass loss is accounted only for the year of conversion, thus ΔCconversion must be multiplied 
by annual area (i.e. area in the year of conversion). 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.15 / 2.16 
 
Dead organic matter 
 
According to Tier 1 method there is no need to estimate the carbon stock changes for DOM. 
 
 
 
 
 



 
 

Mineral and organic soil 
 
According to Tier 2 method country-specific carbon stocks should be used to estimate annual change 
in organic carbon stocks in mineral soil. As there are country-specific carbon stocks available for both 
cropland subcategories, default equation, assuming a transition period of 20 years can be used. 
Emissions from organic soil should be estimated using a default equation and emission factor. 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.24 / 2.25 / 2.26         
Perennial cropland converted to annual cropland 
 
Annual CSC in biomass on areas of conversion from perennial cropland to annual cropland can be 
estimated by the same equation as for the opposite land use change with the difference that only 
annual area of currently converted land is considered here, because the gains of the annual crop 
during land use changes to annual cropland are accounted only once. 
 
The estimation of CSC in biomass should be carried out using the equation below: 
 
Annual change in biomass = annual area of currently converted land *(ΔCconversion + ΔCgrowth)    

 
ΔCconversion = Cafter - Cbefore   
Cafter = carbon stock immediately after conversion (at Tier 1 assume Cafter = 0) 
Cbefore = carbon stock of perennial crop before conversion 
ΔCgrowth = carbon accumulation rate of annual crop (IPCC default value = 5 t C ha-1)   

 
Dead organic matter 
 
According to Tier 1 method there is no need to estimate the carbon stock changes for DOM. 
 
Mineral and organic soil 
 
According to Tier 2 method country-specific carbon stocks should be used to estimate annual change 
in organic carbon stocks in mineral soil. As there are country-specific carbon stocks available for both 
cropland subcategories, default equations, assuming a transition period of 20 years can be used. 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.24 / 2.25 / 2.26        
 
Land converted to cropland 
 
Above- and below-ground biomass 
 
Changes in biomass carbon stocks should be estimated according to Tier 1/Tier 2 method as finer 
spatially-explicit activity data are expected to be available in the future. Conversions from all other 
land uses (e.g. from forest land, grassland etc.) to cropland are likely to occur in the nature, excluding 
those from Other land. The principle of estimating the CSC in biomass in land converted to cropland 
is same as described in the subcategories annual cropland converted to perennial and vice versa, 
depending on conversion to which cropland subcategory happened (i.e. annual or perennial cropland). 
 
Dead organic matter 
 
A Tier 1 method takes into account the estimation of CSC in dead organic matter only for major 
conversion categories (e.g. forest land to cropland). It is assumed that all dead organic matter is 
removed in the year of conversion, so there is no accumulation in land converted to cropland 



 
 

afterwards. Note that carbon fraction for deadwood is 0,5 tonne d. m.-1 and for litter is 0,4 tonne d. 
m.-1. However, if country-specific values for deadwood and/or litter are available, country should 
estimate CSC in DOM also for other conversions.      
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 2: 2.23 
 
 
Mineral and organic soil 

 
The Tier 2 method should be applied here, as country-specific reference carbon stocks are available 
for most land categories. General approach, assuming the 20-year transition period after which the 
soil reaches a new equilibrium, can be used for land use changes to cropland. In case that organic soil 
is subject to this type of land-use change, emissions can be estimated using the default emission factor 
and method. 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.24 / 2.25 / 2.26        
   

 
Grassland (Table 4.C) 
 
Task: Category and source-specific data manipulation  
 
Collect all relevant country-specific data for carbon pools on grassland. Where data are missing, 
default data from the IPCC guidelines may be used, considering major climate and soil types. These 
includes data on biomass, dead organic matter and carbon stocks in mineral and organic soils. For 
grasslands that are not subject to land use changes additional information on management practices, 
such as different types of improvements, should be collected to apply a default method for CSC 
estimation in mineral soil and relative stock change factors. Based on collected data emission factors 
are to be determined for each grassland subcategory and updated in the EF database afterwards.  
          
Task: Auxiliary calculations for input data  
 
This task is implemented when new data relevant for grassland category are obtained. This may 
include country-specific data from national research studies and monitoring, scientific literature or 
other sources. Note to refer to reference of data source when applying new data, such as biomass 
accumulation rates, soil carbon stocks or dead organic matter. Calculate mean values for specific 
grassland subcategory. The latter refers to conversions to grassland as no specific stratification is 
foreseen for grassland remiaining grassland.  
 
Task: Estimation of emissions and removals 
 
Estimation of emissions and removals from grassland follows the 2006 IPCC guidelines (Volume 4, Ch. 
6). The Tier level of carbon stock change estimation depends mostly on data availability. These 
includes data on biomass, dead organic matter and carbon stocks in mineral and organic soils. 
Country-specific data and information about grassland management practices are needed to apply 
higher Tier methods. Based on collected data, emission factors are to be determined for each 
grassland subcategory and updated in the EF database afterwards.   
 
 
 
 



 
 

Grassland remaining grassland 
 
Above- and below-ground biomass 
 
Grassland remaining grassland is not considered a key source and it is assumed that management 
practices nor intensity do not change over time. Thus, biomass growth and losses are assumed to be 
balanced and country may apply the Tier 1 assumption (i.e. no carbon stock changes in biomass).   
 
Dead organic matter 
 
Since grassland in Turkey is defined as land with non-woody vegetation dead organic matter is 
assumed to be insignificant. According to Tier 1 method there is no need to estimate the carbon stock 
changes for DOM. 
 
Mineral and organic soil 
 
In accordance with the default method, soil organic carbon stock changes should be estimated over a 
finite period of time, assuming changes in management practice or other type of influence, such as 
fire disturbance, different grazing intensity etc. For the Tier 1 method grassland management regimes 
should be stratified into different climate and soil types. The latter can be provided with overlays of 
land use on suitable national climate and soil maps, e.g. in the GIS environment. Expert judgment 
given by the relevant national experts can also be applied to classify grassland management system 
into IPCC classes to select appropriate relative stock change factors for grassland management. 
Currently, information about management systems on grassland of Turkey is lacking and CSC in 
mineral soil cannot be estimated. Note that there is no need to estimate emissions from organic soil 
if drainage is not a common practice in Turkey. The 2006 IPCC guidelines state that “natural grasslands 
that may be used for seasonal grazing but have not been artificially drained should not be included in 
this category”. 
Otherwise, the Equation 2.26 and default emission factor from Table 6.3 can be applied. 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 6: 2.24 / 2.25 / 2.26 
 
Land converted to grassland 

 
Above- and below-ground biomass 

 
Changes in biomass carbon stocks should be estimated according to Tier 1 method as finer spatially-
explicit activity data are expected to be available in the future. Conversions from other land uses to 
grassland are likely to occur in the nature. Because grassland is considered land with annual grass only 
(no woody vegetation), the method of estimating the CSC in biomass on land converted to grassland 
can follow the procedure described under “perennial cropland converted to annual cropland”. Note 
that grasslands are assumed to achieve their steady-state biomass during the first year after 
conversion. This means that for Tier 1, there should be no CSC in biomass calculated in the rest of 
transition period, although lands converted to grassland should stay in the conversion category for 20 
years as soil stocks will take longer to reach equilibrium.       
 
Dead organic matter 

 
A Tier 1 method considers the estimation of CSC in dead organic matter only for major conversion 
categories (e.g. forest land to grassland). It is assumed that all dead organic matter is removed in the 
year of conversion, so there is no accumulation in land converted to grassland afterwards. Note that 



 
 

carbon fraction for deadwood is 0,5 tonne d. m.-1 and for litter is 0,4 tonne d. m.-1. However, if country-
specific values for deadwood and/or litter are available, country should estimate CSC in DOM also for 
other conversions.      
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 2: 2.23 

 
 
Mineral and organic soil 

 
The Tier 2 method should be applied here, as country-specific reference carbon stocks are available 
for most land categories. General approach, assuming the 20-year transition period after which the 
soil reaches a new equilibrium, can be used for land use changes to grassland. In case that organic soil 
is subject to land-use change to grassland, emissions can be estimated using the default emission 
factor and method. 
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.24 / 2.25 / 2.26 
        
 
 

Wetlands (Table 4.D) 
 
Task: Category and source-specific data manipulation  
 
Currently, there is no specific need for this task.  
 
Task: Auxiliary calculations for input data  
 
This task is implemented when new data relevant for wetlands category are obtained. This may 
include country-specific data from national research studies and monitoring, scientific literature or 
other sources. Note to refer to reference of data source when applying new data (e.g. peat 
production). Calculate mean values for those wetlands subcategories for which new data were 
collected.  
 
Task: Estimation of emissions and removals 
 
Estimation of emissions and removals from wetlands follows the 2006 IPCC guidelines (Volume 4, Ch. 
7) and 2013 Wetlands Supplement. Note that wetlands include any land that is covered or saturated 
by water for all or part of the year, and that does not fall into the Forest Land, Cropland, or Grassland 
categories (IPCC 2006). This must be respected to avoid double counting of emissions. Moreover, it 
should be emphasized that emissions are to be estimated only for managed wetlands due to human 
activity, such as drainage, rewetting, dam construction etc.  
 
Wetlands remaining wetlands 
 
Emissions from wetlands remaining wetlands are currently not estimated by Turkey due to lack of 
data. It is assumed that new methodological approach for land use and land-use change monitoring 
will be able to distinguish between remaining lands of managed and unmanaged wetlands. However, 
it is good practice to disaggregate the types of managed lands with inland wetland mineral soil 
according to national circumstances and employ country-specific emission factors if possible. It is 
suggested that flooded lands (including reservoirs), peatlands, and coastal wetlands, are excluded 
from land with inland wetland mineral soil and consistently applied in the reporting. Two 



 
 

subcategories are currently included under the wetlands remaining wetlands in the CRF table 4.D of 
Turkey, namely peat extraction remaining peat extraction and flooded land remaining flooded land. 
 
Peat extraction remaining peat extraction 
 
At present, emissions are reported for this subcategory. Tier 1 method that involve area and depth 
data is applied. Note that Tier 1 method considers the use of total area of managed peatlands in 
calculations, i.e. “remaining” and “converted to”. 
 
All carbon pools 
 
For Tier 1 method, two types of activity data are needed: area of nutrient-rich and nutrient-poor peat 
soils to estimate on-site soil CO2-C emissions and peat production data (either volume or air-dry 
weight) to estimate off-site CO2-C emissions from managed peatlands. Default emission factor should 
be used accordingly. Note that off-site CO2-C emissions should be estimated only due to horticultural 
use of peat, if any, and not for energy purpose. The latter shall be included in the Energy sector.  
 
The area data from Ministry of Agriculture and Forestry is the area that is permitted to operate 
peatland in provinces per year. It is assumed that the operation depth is 1 meter if otherwise reported. 
Volume based equation is used since area data is multiplied by the operation depth to have the 
volume processed. 
 
Reference to 2006 equations: Vol. 4., Ch. 2, 2.16, Ch. 7: 7.2 / 7.3 / 7.4 / 7.5 / 7.7           
 
Flooded land remaining flooded land 
 
No need to estimate emission in the LULUCF because there is no specific methodological guidance 
available for the LULUCF. Note that CH4 emissions from rice cultivation on continuously flooded land 
is to be estimated in the Agriculture sector. 
 
Land converted to peat extraction  
 
Currently, the notation key NO is used for this subcategory, so no need to report emissions here. 
 
Land converted to flooded land 
 
Living biomass 
 
The default method assumes estimation of annual carbon stock change only for living biomass. Note 
to use area of land that is annually converted to flooded land. Two types of conversions to flooded 
land have been reported by Turkey so far, namely from cropland and grassland. In this respect, 
biomass carbon stocks immediately before conversion should refer to these two subcategories. 
However, this may change when new activity data on land use changes are available.  
 
Reference to 2006 equation: Vol. 4., Ch. 7: 7.10 
  
 
 
 
 
 



 
 

Settlements (Table 4.E) 
 
Task: Category and source-specific data manipulation  
 
There is no specific need for this task.  
 
Task: Auxiliary calculations for input data  
 
This task is implemented when new data relevant for settlements category are obtained. This may 
include country-specific data from national research studies and monitoring, scientific literature or 
other sources. Note to refer to reference of data source when applying new data, such as biomass 
accumulation rates, soil carbon stocks or dead organic matter. Calculate mean values for specific 
settlements subcategory. The latter refers to conversions to settlements as no specific stratification is 
foreseen for settlements remaining settlements. 
 
Task: Estimation of emissions and removals 
 
Estimation of emissions and removals from settlements follows the 2006 IPCC guidelines (Volume 4, 
Ch. 8).  
 
Settlements remaining settlements 
 
Above- and below-ground biomass 
 
No need to estimate CSC here. According to Tier 1 assumption there is no change in carbon stocks in 
living biomass.   
 
Dead organic matter 
 
No need to estimate CSC here. According to Tier 1 method there is no need to estimate the CSC for 
DOM. 
 
Mineral and organic soil 
 
No need to estimate CSC here. According to Tier 1 method there is no need to estimate the CSC for 
soil. 
 
Land converted to settlements 
 
Above- and below-ground biomass 
 
Estimation of CSC in living biomass should follow Tier 1/Tier 2 methods. General approach for 
estimation annual change in living biomass can be employed, using the country-specific carbon stocks 
immediately before and after the conversion.  
 
Reference to 2006 equations: Vol. 4., Ch. 2: 2.15 / 2.16 
 
Dead organic matter 
 
A Tier 2 method assumes that all dead organic matter is removed in the year of conversion. Depending 
on the type of land-use conversion, a linear change function during the transition can be applied (e.g. 



 
 

using the Stock-Difference method). Note that carbon fraction for deadwood is 0,5 tonne d. m.-1 and 
for litter is 0,4 tonne d. m.-1. However, if country-specific values are available country should use them.       
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 2: 2.19 / 2.23 
 
Mineral and organic soil 
 
The Tier 2 method should be applied here, as country-specific reference carbon stocks are available 
for most land categories. General approach, assuming the 20-year transition period after which the 
soil reaches a new equilibrium, can be used for land use changes to settlements. In case that organic 
soil is subject to conversion to settlements (e.g. from cropland or grassland), emissions can be 
estimated using the default emission factor and method. 
 
Reference to 2006 IPCC equations: Ch. 2: 2.24 / 2.25 / 2.26 
        

 
Other land (Table 4.F) 
 
Task: Category and source-specific data manipulation  
 
There is no specific need for this task.  
 
Task: Auxiliary calculations for input data  
 
There is no specific need for this task.  
Task: Estimation of emissions and removals 
 
Estimation of emissions and removals from other land follows the 2006 IPCC guidelines (Volume 4, Ch. 
9). It should be emphasized that emissions are to be estimated only for managed other land. 
 
Other land remaining other land 
 
No need to estimate CSC as the methodology for this category is lacking. There is no default methods 
and emission factors provided by the 2006 IPCC guidelines. Moreover, change in carbon stocks and 
non-CO2 emissions and removals would not need to be assessed for the category of other land 
remaining other land assuming that it is typically unmanaged (IPCC, 2003). 
 
Land converted to other land 
 
The CSC in this subcategory should be estimated when new activity data are available. Land-use 
changes to other land are rare but can occur in the nature (e.g. forest degradation). 
 
Above- and below-ground biomass 
 
General approach for estimation annual change in living biomass can be employed, using the country-
specific carbon stocks immediately before and after the conversion. Note that carbon stock 
immediately after conversion is set to 0 by default.   
 
Reference to 2006 equations: Vol. 4., Ch. 2: 2.16 
 
 



 
 

 
Dead organic matter 
 
A Tier 1 or Tier 2 method should be applied to estimate the CSC in DOM, depending on data availability 
of DOM stocks for land-categories, which convert to other land. The Tier 1 method assumes no CSC in 
DOM, while the Tier 2 assumes that all DOM is emitted in the year of conversion. 
 
Reference to 2006 equations: Vol. 4., Ch. 2: 2.23 
 
 
Mineral soil 
 
General method can be applied by comparing SOC stocks over time. Default transition period should 
be set to 20 years. Country-specific SOC stocks should be used, where available.  
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 2: 2.25 

 

 

Harvested wood product (Table 4.G) 

 

Task: Category and source-specific data manipulation  
 
Collect all relevant country-specific data on harvested wood products (HWP). This is a second most 
important category in the LULUCF sector concerning the level of net emissions. In this context, 
particular attention should be paid to this category. Official data for HWP can be also obtained from 
the FAO database: http://www.fao.org/faostat/en/#data/FO. The activity data on various forest 
products variables can be collected from this database, however it is suggested to consider the 
following HWP categories: sawnwood, wood panels and paper. It is assumed that paperboard is part 
of the paper category. These categories are now included in the accounting according to Regulation 
(EU) 2018/841. If country does not have a system for tracking feedstock coming only from domestic 
origin, data on production of industrial roundwood (production, import, export) and production of 
wood pulp (production, import, export) should be obtained from FAO database and annual fraction 
(i.e. share) of domestic harvest calculated accordingly.  
 
Task: Auxiliary calculations for input data  
 
General method to estimate annual change in carbon stock in “products in use” is a flux-data method, 
based on first order decay function and half-life. Generally, domestic consumption is computed from 
production data (domestic harvest) plus imports minus exports. However, commodities other than 
industrial roundwood and/or wood pulp can also serve as feedstock for the production of HWP and 
the fraction of domestic feedstock in reality differs within the different product categories (Rüter and 
Diederichs, 2012). If country cannot distinguish and determine the processing of feedstock coming 
only from domestic origin, it is good practice to estimate the annual fraction of the feedstock coming 
from domestic harvest for the HWP categories sawnwood and wood-based panels. It is also good 
practice to estimate the annual fraction of domestically produced wood pulp as feedstock originating 
from domestic harvest for the production of the HWP category paper and paperboard (IPCC 2014b). 
 
Step 1: Calculate the share of industrial roundwood for domestic production of HWP from domestic 
forests (fIRW). 
Step 2: Calculate the share of domestically produced pulp for the domestic production of paper and 
paperboard (fPULP).  

http://www.fao.org/faostat/en/#data/FO


 
 

Step 3: Multiply share fIRW with original FAO production data separately for sawnwood and wood 
panels and aggregate results to derive figures on basis of domestic harvest.  
Step 4: Multiply both shares, fIRW and fPULP, with original FAO production data for paper and 
paperboard to derive figures on basis of domestic harvest. 
Step 5: Convert figures from m3 or tonnes to kt C using default (Table 2.8.1) or country-specific factors. 
Step 6: Extrapolate backwards annual carbon stock inflow from domestic wood production for each 
category by applying equation 12.6 to get figures for period before 1961, because FAO statistics start 
from 1961 (annual rate of increase for industrial roundwood production can be used from table 12.3; 
for Europe the U value = 0,0151).              
 
Reference to 2014 IPCC equations: Ch. 2: 2.8.1 / 2.8.2 
Reference to 2014 IPCC table: Ch. 2: 2.8.1 
Reference to 2006 IPCC equation: Vol. 4., Ch. 12: 12.6   
 
Task: Estimation of emissions and removals 
 
Estimate annual change in carbon stock for all three HWP categories, namely sawnwood, wood panels 
and paper and paperboard, using a FOD function. Assume default half-life from Table 2.8.2 for each 
HWP category in the FOD constant (k) and perform the estimation from the year 1900 to present. 
Calculate annual CSC in the HWP pool as difference between subsequent year for the whole reporting 
period, i.e. base year to present (ΔCi = Ci – Ci-1). Multiply annual CSC by -44/12 to convert C to CO2. 
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 12: 12.1 
Reference to 2014 IPCC table: Ch. 2: 2.8.2      
 
 

Direct N2O emissions from N inputs to managed soils (Table 4.I)   
 
Task: Estimation of emissions and removals 
 
The estimation of direct N2O emissions from N inputs to managed soils should follow the 2006 IPCC 
guidelines (Volume 4, Ch. 11). However, these emissions are currently included under Agriculture 
sector. If any organic or inorganic N fertilizers are applied in other land use categories than cropland 
and grassland, the N2O emissions should be estimated using Tier 1 method and default emission 
factors. For example, in some northern countries it is a common practice that forests are fertilized in 
the initial stage. Otherwise, state that these emissions are included elsewhere and use appropriate 
notation key (i.e. IE). In the CRF Reporter put explanation on notation key used. Note that a ratio 44/28 
is used to convert annual direct N2O-N emissions to N2O emissions for reporting purposes. In the 
current submission, the category is reported as IE, since it is assumed that some amount of fertilizer 
are also used in settlements or forest nurseries.   
 
Reference to 2006 IPCC equations: Vol. 4., Ch. 11: 11.1 / 11.3      
 

 
Drainage and rewetting and other management of organic and mineral soils (Table 4.II) 
   
Task: Estimation of emissions and removals 
 
The estimation of CO2, N2O and CH4 emissions follows the 2006 IPCC guidelines (Volume 4, Ch. 2, Ch. 
7) and the 2013 Wetlands Supplement. However, estimation of these emission should be done with 
care to avoid double-counting of emissions. First, it should be noted that CO2 emissions due to 



 
 

drainage of organic soil are estimated and included in the Tables 4.A-4.F, where appropriate. Second, 
note that direct N2O emissions due to cultivation of organic soil are included in the Table 3.D under 
Agriculture sector. Third, note that CH4 emissions from rice cultivation are also included under 
Agriculture sector (Table 3.C). Use appropriate ratios in conversions of emissions: 44/12 to convert 
CO2-C to CO2, 44/28 to convert N2O-N to N2O, and 16/12 to convert CH4-C to CH4.   
 
In addition, other emissions should be estimated due to drainage and rewetting and included in the 
Table 4.II, where appropriate: 

 annual off-site CO2-C emissions due to DOC loss from drained organic soils, 

 annual CH4 loss from drained organic soils, 

 annual direct N2O–N emissions from managed/drained organic soils (other than cultivated 
organic soil included in the Agriculture sector), 

 CO2-C emissions/removals from rewetted organic soils, 

 CH4-C emissions/removals from rewetted organic soils, 

 N2O-N emissions from rewetted organic soils, 

 annual CH4 emissions from managed lands on inland wetland mineral soils (only if 
management activities have raised the water table level to or above the land surface) 

 
Reference to 2013 Wetlands Supplement equations: Ch. 2: 2.4 / 2.5 / 2.6 / 2.7, Ch. 3: 3.1 / 3.2 / 3.3 / 
3.4 / 3.5 / 3.6 / 3.8 / 3.9 (without burning), Ch. 5: 5.1 
 
 

Direct N2O emissions from N mineralization associated with loss of soil organic matter 
(Table 4.III)   
 
Task: Estimation of emissions and removals 
 
The estimation of direct N2O emissions follows the 2006 IPCC guidelines (Volume 4, Ch. 11). These 
emissions are associated with loss of soil organic matter due to land-use change or management. 
Currently, all emissions due to conversions are reported. However, these N2O emissions need not be 
estimated, if soil carbon change induced by land-use change is positive (carbon gain). For example, if 
previous land use was grassland with SOC of 29,3 t C ha-1 which converts to deciduous forest with SOC 
of 80,40 t C ha-1, the result of soil CSC over transition period is a positive figure (80,4-29,3/20=2,55). 
Do not forget to use ratio 44/28 when converting direct N2O-N  to N2O emissions.   
 
Reference to 2006 IPCC equation: Vol. 4., Ch. 11: 11.8 
 

 
 
Indirect N2O emissions from managed soils (Table 4.IV) 
 
Task: Estimation of emissions and removals 
 
The estimation of indirect N2O emissions follows the 2006 IPCC guidelines (Volume 4, Ch. 11). The 
indirect N2O emissions from N leaching and runoff from managed soils are estimated based on annual 
amount of N mineralised in mineral soils associated with loss of soil organic matter due to land-use 
change (i.e. from direct N2O emissions). Default emission factors should be used accordingly. Country 
should also include the quantity of N mineralised from organic soils in the calculation if this data is 
available. Note to estimate and report only those indirect N2O emissions from N leaching and runoff 
that were not estimated in the Agriculture sector to avoid double-counting of emissions.    
 



 
 

Reference to 2006 IPCC equation: Vol. 4., Ch. 11: 11.10 
 

 
 
Biomass burning (Table 4.V) 
 
Task: Category and source-specific data manipulation  
 
Two types of country-specific data should be collected prior to estimation of emissions from biomass 
burning. The most important input variable is activity data (i.e. area burnt) that should be collected 
each year. The second important variable to be collected is above-ground biomass of lands that were 
affected by wildfires. In addition, if there are country-specific data available on types of wildfires, then 
country should estimate which carbon pools were affected and what is the fraction of biomass lost in 
wildfires. 
 
Task: Auxiliary calculations for input data 
 
Calculate average above-ground biomass of those forest lands that were affected by wildfires on an 

annual basis. Besides, calculate average fraction of biomass lost in wildfires (e.g. per forest units or 

regions). 

 

Task: Estimation of emissions and removals 
 
Emission estimation due to biomass burning follows the 2006 IPCC guidelines (Volume 4, Ch. 2 and 
Ch. 4). Currently, CO2 emissions from biomass burning are estimated as part of annual carbon loss in 
biomass (i.e. Ldisturbance). A generic approach for estimating the amount of carbon lost from 
disturbances is to be applied, based on area affected by disturbance (i.e. area burnt), average above-
ground biomass on area burnt and average fraction of biomass lost in wildfires. Non-CO2 emissions 
from biomass burning can be also estimated by applying a generic methodology for each of individual 
greenhouse gases through use of default emission factors (i.e. for CO, CH4, N2O, NOX and NMVOC). 
Note that field burning of agricultural residues are estimated under the Agriculture sector (CRF table 
3.F).  
 
Reference to the 2006 IPCC equations: Vol. 4., Ch. 2: 2.14 / 2.27     
 
 

3. Management of Spatial Data 
 
Task: Collection and update of activity data 
 
Collection of spatial or activity data (land-use areas) is an initial step in preparing national inventory 
estimates in the LULUCF sector. The activity data are core variables in the estimation of emissions and 
removals as they change each year and therefore no default values can be used, as opposed to 
emission factors. The activity data may be collected from different sources and the preference 
hierarchy can be applied by the country, considering different view of data source, such as TACCC of 
the UNFCCC.  
 
Consistent land representation is one of key task in the LULUCF and several requirements should be 
respected. According to the 2006 IPCC guidelines three different approaches are suggested for land 
representation and all land need to be classified into six broad land-use categories. These are: forest 



 
 

land, cropland, grassland, wetlands, settlements and other land. Each of this land-use category is to 
be further subdivided into “remaining land” and “land converted to”. Country may also choose to 
disaggregate or stratify land in each category by climatic or ecological regions. A default period (i.e. 
transition period), in which land stays in conversion, is 20 years. However, the latter may be longer if 
proved by the country that a certain carbon pool (e.g. soil) needs more time to reach equilibrium. 
Another important requirement is related to consistency between activity data and emission and 
removal factor. It means that each land-use category and its subcategories should correspond to the 
most appropriate emission and removal factors, country-specific or default. The last important 
requirement concerning activity data are clear definition of land categories and a transparent land-
use and land-use change monitoring system, which provides consistent time-series of activity data 
over the whole reporting period. 
 
Collection and update of activity data 
 
Country can use different sources to obtain activity data, such as national statistics from national 
statistical agencies (e.g. TurkStat), as well as international databases (e.g. FAOSTAT, Eurostat) and 
reporting processes (e.g. GFRA). In this respect, the Land Parcel Identification System (LPIS) showed a 
great potential in EU member states and should also be considered to serve as data source, particularly 
for agricultural land categories (cropland, grassland). However, it is expected that an improved 
satellite-based “wall-to-wall” LULUCF monitoring system will be developed for Turkey soon, allowing 
for spatially-explicit assessment of the LULUCF activity data. This kind of activity data are in accordance 
with the Approach 3 of the 2006 IPCC guidelines, also requested by the Regulation (EU) 2018/841 
(Annex IIIa), which recently came into force. Activity data should be collected for entire reporting 
period, from base year to present, and should cover the entire territory of the country. Activity data 
can be updated annually or periodically, depending on data source and method. It is good practice to 
update activity data every 3-5 years, depending on data availability and resources. 
 
Development of land transition matrix 
 
Activity data need to cover the entire reporting period, and beside the base year, inventory requires 
data on land-use area for at least two points in time relevant to the inventory year (IPCC 2006). The 
comparison of two activity datasets results in the land-use transition matrix. Regardless of data source 
and land-use monitoring system, it is good practice to verify a certain land transitions with another 
source. For example, forest stand map can be used for verifying the activity data of forest land. In 
addition, expert judgment can be also employed, e.g. to verify whether some rare land-use changes 
are likely to occur in the nature or not. 
 
The reporting requires land transition matrices to be developed to fill the CRF table 4.1. It is important 
to note that for this table the annual rate of land-use changes between land categories need to be 
reported. Sum of initial areas (remaining + converted to) of land-use categories of the current 
inventory year must match sum of final areas of the same land-use categories in the previous 
inventory year through the whole reporting period. In some countries, land transition matrices are 
developed based on the reference years (e.g. within the NFI, photointerpretation, point sampling etc.) 
and annual matrices are then produced on that basis, most often using the interpolation method. In 
case of satellite-based land use monitoring, advanced analysis techniques can be applied to develop 
annual transition matrices, reflecting more realistic annual changes in nature as compared to linear 
trend via interpolation. However, one of the disadvantages of using the remote sensing is costly data 
processing, which requires large capacities in computer equipment, human resources and knowledge.        
             
 
 



 
 

Preparation of activity data 
 
Activity data (areas), usually in units of hectares (ha) need to be prepared for the following reporting 
tables: 4.1, 4.A, 4.B, 4.C, 4.D, 4.E, 4.F, 4.II, 4.III, and 4.V. Note that annual changes in areas between 
all subcategories need to be prepared for table 4.1, while 20-year transition areas for tables 4.A-4.F, 
separated into two soil types, mineral and organic soils. National digital soil and climate maps can be 
intersected with the land-use layers for each year to provide data in such form. In addition, if there 
are any digital layers on management systems, wetland soil or regime (i.e. drainage, rewetting) or 
similar maps available, they should be used accordingly. For example, some Tier 1 methods require 
activity data in such form to estimate soil carbon stock changes using a default stock change factors. 

 
 
4. Management of EF Database 
 

Task: Data collection and update of the EF database 
 
Emission factors are the second set of data, needed for estimation of GHG emissions and removals. 
An emission factor (EF) is defined as the average emission rate of a given GHG for a given source, 
relative to units of activity (IPCC 1996). Emission factors can be collected from various sources, from 
national and international statistics and monitoring, databases, research studies, scientific papers, 
technical reports etc. It is good practice to use data from official international sources when national 
data are not available. Keep in mind that the use of appropriate emission factor is essential as wrong 
selection may lead to under- or overestimation of emissions and removals. In general, the IPCC 
guidelines include a large list of emission factors, which can be used when Tier 1 methods are selected 
for estimation. Moreover, there exists emission factor database (EFDB: https://www.ipcc-
nggip.iges.or.jp/EFDB/main.php) of the IPCC, which also includes large set of emission factors, 
relevant for the LULUCF.  
 
 
The following approach is suggested for updating the national EF database: 
Step 1: Check for improvement of EF database on annual basis (e.g. new EF gathered, higher Tier 
method selected, category become key source etc.). 
Step 2: Collect country-specific emission and stock change factors for all key categories. 
Step 3: Collect all relevant default emission factors of the IPCC for other categories (non-key). 
Step 4: Assign appropriate specific emission and stock change factors to each corresponding category. 
Step 5: Add and update EF database when new or improved emission factors are obtained or 
determined, respectively. 
Step 6: Store a reference of the EF in the archive (data source, uncertainty, background data etc.). 
Step 7: Record the person and reason whenever your update the EF database. 
 
 
 
 
 
 
 
 
 
 
        

https://www.ipcc-nggip.iges.or.jp/EFDB/main.php
https://www.ipcc-nggip.iges.or.jp/EFDB/main.php


 
 

5. QA/QC procedures 
 

Task: Category-specific QA/QC and verification 
 
This task includes category-specific QA/QC procedures and verification activities for the LULUCF 
sector. These procedures and activities should be part of the QA/QC plan. The responsibility for 
development and implementation of the QA/QC plan is under the inventory compiler unless otherwise 
agreed. Note that some countries also developed their own QA/QC manual, in which all elements of 
QA/QC and verification system is addressed, but a detailed description of these elements is beyond 
the scope of this task. It is assumed that the current QA/QC plan of Turkey, which includes both, 
general and category-specific QC activities are carried out by the sectorial experts within the 
institutions, using the check lists in Annex II and Annex III. Because the LULUCF sector is quite complex, 
it is suggested to develop a sector-specific QA/QC plan, which would include sector-specific QA/QC 
procedures, including the timing for implementation and table of responsibilities. Another option is 
to complement those activities that are currently lacking or only partly covered by the QA/QC plan of 
the national inventory system. The focus of this task is to highlight the category-specific QA/QC and 
verification with emphasis on specifics of the LULUCF sector.  
 
Category-specific QC procedures 
 
The category-specific QC complements general inventory QC procedures and is directed to specific 
types of data used in the methods for individual source or sink categories. Category-specific 
procedures are applied on a case-by-case basis, focusing on key categories and on categories where 
significant methodological and data revisions have taken place.  
 
The LULUCF experts should implement the following QC procedures: 

 QC check on the correct values used 

 QC check of plausibility of input data 

 QC check for plausibility of the activity data: 
o check the consistency of AD time-series 
o assess trends and outliers 
o check of odd transitions (i.e. those unlikely to occur in nature) 
o document the most important reason for improvement/update of activity data 

 QC check for plausibility of the emission factors: 
o assess the applicability of default IPCC emission factors to national circumstances 
o assess the quality of country-specific emission factors to be used in the GHG 

estimation (e.g. check on background data used to develop CS factors, check on CS 
emission factors which are derived from published studies and researches) 

o evaluate emission factors used in Tier 3 methods and modelling 
o compare the magnitude of CS emission factors with others (e.g. IPCC default values, 

emission factors of other countries) 
o evaluate emission factors for a specific carbon pool and subcategory 
o document the most important reason for improvement/update of emission factors 

 QC check of calculations: 
o check if appropriate equations were used 
o check if correct units were used in calculations 
o check for correct conversions in units (e.g. ha to kha, Mg C to Gg C, C to CO2 etc.) 
o check of the correctness of the interim results (e.g. auxiliary calculations)  

 QC check for correct transformation into CRF (from national tables to CRF tables) 

 QC check for references and assumptions 

 QC check for completeness 



 
 

 QC comparability considerations: 
o compare activity data used in other reporting process and national statistics (e.g. FAO 

database, FRA etc.) 
o compare emission factors used with those in other sources (e.g. IPPC default values, 

emission factors of other countries)   
 
Category-specific QA procedures 
 
It is good practice that quality assurance activities are made outside the actual inventory compilation. 
This means that independent experts, who are not involved in the GHG inventory, can provide QA. 
Two general approaches are suggested by the 2006 IPCC guidelines, namely expert peer review and 
audits. As there are usually time and resource limitations, QA activities should focus on key categories. 
While the aim of expert peer review is to evaluate the correctness of calculations, assumptions and 
results, audits can be used to verify that the QC steps have been implemented, that category-specific 
QC procedures have been implemented according to the QC plan, and that the data quality objectives 
have been met. Findings and issues raised by the annual review report of the UNFCCC can be also 
treated as part of the QA procedures. 
 
Verification 
 
Verification is a set of activities, which include comparison of emission and removal estimates, activity 
data or emission factors between the inventory and other independent study. The considerations for 
selecting verification approaches include: scale of interest, costs, desired level of accuracy and 
precision, complexity of design and implementation of the verification approaches, availability of data, 
and the required level of expertise needed for implementation (IPCC, 2006). These checks are 
extremely useful in confirming the reasonableness of national inventory estimates and help identify 
any gross calculation errors. 
 
 

6. Uncertainty Assessments 

 
Task: Uncertainty assessment and time-series consistency 
 
Uncertainty assessments help experts express a lack of exact knowledge about the true value of a 
specific quantity. There are many causes of uncertainty, such as lack of data, lack of 
representativeness of data, sampling and measurement errors, missing data, mistakes in reporting 
etc. Expressing uncertainty in the LULUCF can be quite a challenge since the LULUCF is complex as 
includes biomass growth, human-induced activities, which may impact size of emissions and/or 
removals in short or long term, and inter-annual and intra-annual variability in climate. However, 
uncertainty assessment can support experts to understand uncertainties to take actions for their 
reduction and overall improvement of the inventory. 
 
To provide uncertainty assessment for the whole sector, uncertainty assessment need to be provided 
for all input data. In general, these refers to activity data and emission factors used in estimation. 
However, there are two other sources of uncertainty, namely because of conceptualisation and 
models. The assumptions and the methodological choice determine the needs for data and 
information, which can result in different uncertainty estimates. Similarly, the use of models can 
introduce uncertainty for a several reasons, such as representativeness, interpolation and 
extrapolation issues. Nevertheless, the sectoral experts are responsible to collect the appropriate data 
and information needed to develop category-specific estimates of uncertainty at the 95 % confidence 
interval. It is good practice to produce the quantitative uncertainty estimates using the best available 



 
 

data (e.g. measured data, published information, expert judgment etc.) or use default uncertainty 
estimates. There are many specific techniques for quantifying uncertainties for all three types of 
uncertainty sources (see Vol. 1, Ch. 3, IPCC 2006).  
 
The following steps in statistical analysis of empirical data, which is one of the approaches that can be 
employed to quantify uncertainty, are suggested (IPCC 2006): 
Step 1: Compilation and evaluation of a database for emission factors, activity data and other 
estimation parameters. 
Step 2:  Visualisation of data by developing empirical distribution functions. 
Step 3: Fitting, evaluation, and selection of alternative probability density functions of models for 
representing variability in activity data and emission factor data. 
Step 4: Characterisation of uncertainty in the mean of the distributions for variability. 
Step 5: Once uncertainties have been appropriately specified, these can be used as input to a 
probabilistic analysis for purposes of estimating uncertainty in total emissions. 
Step 6: Sensitivity analysis is recommended to determine which of the input uncertainties to an 
inventory contributes most substantially to the overall uncertainty, and to prioritise efforts to develop 
good estimates of these key uncertainties. 
 
Once the uncertainties in activity data, emission factor or emissions for a category have been 
determined, they may be combined to provide uncertainty estimates for the entire inventory (of the 
sector) in any year. There are two approaches presented in the 2006 IPCC guidelines, which use simple 
error propagation equations and Monte Carlo or similar techniques, respectively. Both can be applied, 
depending on Tier level method and data that were used for different categories of the sector. 
 
Reference to 2006 IPCC equations: Vol. 1, Ch. 3: 3.1 / 3.2 
 
Time series consistency in emission and removal estimates should be ensured through consistent use 
of methods and calculations over the reporting period. Changes in times series occur due to several 
reasons almost every year. Emissions trends in certain years of the reporting period can change 
because of inventory improvement, introduction of new methods and/or data, making new 
assumptions, correction of errors etc., resulting in recalculations. Check of time series consistency is 
part of the general inventory QC procedures and includes checks for temporal consistency in time 
series input data for each category, consistency in algorithm or method used for calculations 
throughout the time series, of odd trends and outliers in time series etc. There are special methods 
available (i.e. splicing techniques) that can be used to form a complete time series and are in 
accordance with the required IPCC guidelines. The techniques are: overlap, surrogate method, 
interpolation, trend extrapolation and other techniques, which can be applied when data are missing 
or in case of time series improvement. However, the choice of splicing technique should be made with 
care, because each of these techniques is not always suitable, thus the choice is made on case-by-case 
basis (see Table 5.1, Vol. 1, Ch. 5, IPCC 2006). 
 
 
 
 
 
 
 
 
 
 
 



 
 

7. Other common tasks 
 

Task: Category-specific recalculations 
 
Recalculations are all activities done due to methodological changes in carbon pools, subcategory or 
category. Usually, they are carried out due to availability of new data, shift in data source or method 
of data collection (AD, EF), use of higher Tier methods, response to review findings and 
recommendations, errors fund out by QA/QC procedures, adding new categories, disaggregation or 
stratification of categories etc. It is good practice to provide explanations on source-specific 
recalculations in each annual submission under the relevant subsection of the LULUCF chapter. It 
should be explained what the main causes of recalculations are and how these affect level and trend 
of emissions. if there were no changes in emission estimation from previous year, state that no 
recalculations were made. 
 

Task: Filling the CRF tables and import into CRF Reporter 
 
After estimation of emissions and removals the figures need to be copied in the relevant CRF tables 
of the LULUCF sector (i.e. 4A, 4C, 4D, 4E, 4F, 4(I), 4(II), 4(III), 4(IV), 4(V), 4Gs1, 4Gs2). These tables are 
to be exported from the CRF Reporter web application: 
https://unfccc.int/crfapp/view/listSubmission.jsf. It should be noted that prior to export the structure 
of the CRF tables must be finalized, meaning that format of exported and imported excel files must be 
equal, otherwise import is not successful. Following the import of these tables, there is possibility for 
completeness check within the application. Note also to put explanation to those cells for which 
notation keys were used. In case of notation key “IE” also explain to which category emission were 
allocated, if applicable. For more information on this topic read the latest User Manual of the CRF 
Reporter (v6.0.5, March 2018).      
 

Task: Category-specific planned improvements 
 
Explanation of category-specific planned improvements should be in line with short-term planned 
improvements of the Programme of Work and Annual Workplan. It is good practice to announce what 
are the main planned improvements for next annual submission. The latter may refer to data 
collection, improvement of methodologies, activity data and emission factors, making expert 
judgments etc. In addition, planned improvements should address issues raised by the ERT during the 
review process or in their annual review report. Include these explanations in the relevant subsections 
of the LULUCF chapter in the NIR. 
 

Task: Improving and updating the LULUCF chapter of the NIR 
 
After the compilation of the LULUCF estimates the LULUCF chapter should be improved according to 
all changes that have occurred since the previous annual submission. This includes update of all 
emission figures in the relevant tables as well as emission factor, activity data and other parameters, 
if applicable. Although it is not mandatory, it is good practice that the structure of the LULUCF chapter 
of the NIR is in accordance with the outline contained in the UNFCCC reporting guidelines (see Decision 
24/CP.19). This increase transparency and facilitate work of reviewers in the review process. All 
sections of the LULUCF chapter should be subject of the update.  
 
 
 
 
 

https://unfccc.int/crfapp/view/listSubmission.jsf


 
 

 

8. Key Category Analysis 
 
Task: Identification of key categories 
 
A key category is one that is prioritised within the national inventory system because its estimate has 
a significant influence on a country’s total inventory of greenhouse gases in terms of the absolute 
level, the trend, or the uncertainty in emissions and removals (IPCC, 2006). 
 
Key categories should be the priority for countries when allocating inventory resources for data 
collection, compilation, quality assurance/quality control and reporting. The main purposes are: 

 To focus available resources for improving data and methods upon categories identified as key. 

 To analyse what level of methodological complexity can be applied (e.g. Tier 2 and 3 methods). 

 To give further attention to key categories, in terms of quality assurance and quality control. 
 
There are two methodological approaches for performing the key category analysis, which identify 
key categories in terms of their contribution to the absolute level of national emissions and removals 
and to the trend of emissions and removals: 

 Approach 1: key categories are identified using a pre-determined cumulative emissions 
threshold. Key categories are those that, when summed together in descending order of 
magnitude, add up to 95 percent of the total level. 

 Approach 2 can be used by inventory compilers, if category uncertainties or parameter 
uncertainties exist. Under Approach 2, categories are sorted according to their contribution 
to uncertainty. 

 
Key category analysis should be performed by the national inventory compiler. Level and trend 
assessment have to be prepared with and without LULUCF and the result of the key category analysis 
should be annexed to the NIR. It should be noted that qualitative criteria can be also employed to 
identify key categories, if approach 1 or approach 2 fail to identify all key categories. Subcategories 
that, considered together, contribute over 60 % to the key category should be treated as being 
particularly significant, which is important to know when planning improvements, reducing 
uncertainties etc. For the LULUCF sector it is of great importance to identify significant (sub)categories 
regarding the GHG (CO2, CH4, N2O) and significant carbon pool within (sub)categories.     
 
Reference to 2006 IPCC equations: Vol. 1, Ch. 4: 4.1 / 4.2 / 4.3 / 4.4 / 4.5 
 
 

9. Reference Library (i.e. EndNote) 
 

Task: Establishment of a reference library 
 
It is good practice that each institution or organisation that is involved in the GHG inventory establish 
a reference library. It should contain all references and documents which support emission and 
removal estimates for each inventory year. This includes all references, manuals, reports, research 
studies and other sources that are cited in the NIR. It can be a simple folder (e.g. on shared network), 
however it is recommended to use one of the existing software (e.g. EndNote, Mendeley, Qiqqa, 
Docear, Bookends etc.) intended for improved literature management. This simplifies work and helps 
organizing, creating and discovering all relevant digital literature. One of the major advantages of such 
software is quick access and automated backup.      
 



 
 

 

10. Archiving procedures 
 

Task: Data storage, backup and archiving  

 
Archives refer to a collection of records that have been created during the development of the 
inventory (references, methodological choice, expert comments, revisions, etc.). The archiving system 
is a critical component of the inventory development process and is important for sustaining any 
national inventory system. It helps make a national inventory transparent and reproducible and 
facilitates development of subsequent inventories by future inventory staff and category leads 
(individuals responsible for developing estimates within a particular sector).  Each new inventory cycle 
will benefit from effective data and document management during development of the previous 
inventory. 
 
It is good practice to document and archive all information relating to the planning, preparation, and 
management of inventory activities. Archived information includes all activity data, emission factors, 
documentation on selection of methods, details on electronic databases, worksheets and interim 
calculations for category estimstes. This information also includes internal documentation on QA/QC 
procedures, external and internal reviews, expert judgments, documentation of annual key categories 
and key category identification, planned inventory improvements, recalculations etc. A copy of all 
archive documents is kept in multiple locations to reduce the risk of losing all records due to theft or 
disaster. 
 
It is recommended that Turkey designates the archiving coordinator who will take responsibility for 
for ensuring that all archiving procedures are performed for the inventory and all supporting 
documents and spreadsheets are retained appropriately. The archiving coordinator is responsible for 
carrying out archive procedures at various levels, as well as for ensuring that all team members know 
their archiving responsibilities, including which documents should be archived. It is suggested to 
create the archiving protocol, including a checklist of archiving procedures for inventory team 
members to follow. The archiving protocol should define management of files, data and 
documentation storage and backup, as well as storage mechanisms and location. All information and 
documentation should be submitted to the national inventory compiler according to procedures and 
schedule defined by the archiving protocol. 
 
 
 

11. Modelling for Scenarios 

 

Task: First steps in scenario modelling for the LULUCF 

 

Models or modelling approaches are needed for preparation of the GHG projections. The objective of 
GHG projections is to give an indication of future trends in GHG emission and removals, considering 
national circumstances and implemented and adopted policies and measures.  Emission projections 
are used nationally and internationally to assess progress towards targets. Therefore, as such 
projections are important tool for decision makers when setting appropriate policies and measures.  
 
The LULUCF is considered a complex sector as it deals with different land categories, carbon pools and 
greenhouse gases. In fact, projections could be prepared for each of these categories and carbon pools 
by applying category and source-specific model. Nevertheless, there are several models the country 
could apply to project GHG emissions and removals in the LULUCF sector.  



 
 

 
When making projection it is good practice to be prepared under three different scenarios (EEA, 2012): 

 without measures (WOM): it is assumed that none of the existing or additional policies and 
measures are implemented from a chosen base year, 

 with existing measures (WEM): encompasses currently adopted policies and measures at the 
time of the projection compilation and that following these adopted policies and measures 
can be assumed to be implemented in the projected years, and 

 with additional measures (WAM): encompasses in addition to currently adopted policies and 
measures (as in the WEM scenario) also planned policies and measures that have not been 
adopted yet but are expected to be adopted and implemented from a specific future year 
onwards. 

 
The first few steps that country should make to start with modelling and preparation GHG projections 
should include: 

 survey and selection of models (e.g. CBM-CFS, EFISCEN, EFDM, G4M, GLOBIOM, LUMP, CAPRI, 
FASST etc.), most suitable to national circumstances, considering key categories, data 
availability and capacities; 

 trainings and capacity building for modelling, if needed; 

 definition of WOM, WEM and WAM scenarios for Turkey (scoping analysis with the key 
LULUCF stakeholders, scenario analysis, definition of goals, criteria for comparisons, 
definition of main exogenous factors etc.); 

 definition of assumptions; 

 modelling and preparation of GHG projections (e.g. focus first on key categories of the 
LULUCF: forest land, HWP).  
 
 

 

12. BR and NC specific chapter 
 

Task: Activities for the preparation of National Communication and Biennial Report 

 
It is important to note that NC and BR shall be prepared in line with the UNFCCC reporting guidelines. 
The scope of both reports is similar, however the reporting requirements that follow the reporting 
guidelines on BR are less comprehensive. Basic information about submission, timing, guidelines and 
outline for both reports are summarized in the Table 1. It is important that information provided in 
the NC and the BR should be consistent with that provided in the most recent annual inventory 
submission. Any differences between the NC/BR and the NIR should be fully explained, including the 
information on changes in the national inventory arrangements since its previous report. It is 
recommended that Turkey respects the reporting deadlines, as required by the relevant UNFCCC 
decisions.  
 
 
 
 
 
 
 
 
 
 



 
 

Table 1: General information on BR and NC reporting  

Report BR NC 

Submission starting from 1. January 2014 latest NC deadline due on 1. January 2018 

Timing Periodic (every 2 years) Periodic (every 4 years) 

Guidelines UNFCCC biennial reporting guidelines for developed 
country Parties (FCCC/CP/2011/9/Add.1, Annex 1, 
Decision 2/CP.17), Common tabular format 
(FCCC/CP/2012/8/Add.3, Decision 19/CP.18), 
Methodologies for the reporting of financial 
information (FCCC/CP/2015/10/Add.2, Decision 
9/CP.21) 

Guidelines for the preparation of the National 
Communications by Parties included in Annex 
I to the Convention, Part II: UNFCCC reporting 
guidelines on national communications 
(FCCC/CP/1999/7), Guidance for the 
preparation of the information required 
under Article 7 of the Kyoto Protocol 
(FCCC/CP/2001/13/Add.3, Decision 22/CP.7) 

Outline  I. Executive summary 

 II. National circumstances relevant to GHG 
emissions and removals 

I. Information on greenhouse gas emissions and trends III. GHG inventory information 

II. Quantified economy-wide emission reduction target  

III. Progress in achievement of quantified economy-
wide emission reduction targets and relevant 
information 
A. Mitigation actions and their effects 
B. Estimates of emission reductions and removals and 
the use of units from the market-based mechanisms 
and LULUCF activities 

IV. Policies and measures 

IV. Projections V. Projections and the total effect of policies 
and measures 

 VI. Vulnerability assessment, climate change 
impacts and adaptation measures 

V. Provision of financial, technological and capacity-
building support to developing country Parties 
A. Finance 
B. Technology development and transfer 
C. Capacity-building 

VII. Financial resources and transfer of 
technology 

 VIII. Research and systematic observation 

 IX. Education, training and public awareness 

VI. Other reporting matters  

 Annexes 

 
This task should focus on activities to be carried out in relation to LULUCF sector. It is suggested to 
make more efforts to two sections in both reports, namely policies and measures and projections. The 
NC and BR should give information about those policies and measures, which have the most significant 
impact on GHG emissions and removals. This should be valid for the LULUCF sector as well. Country 
should describe how it has given the priority to those policies and measures with the largest impact 
on GHG emissions and removals. These policies and measures should be described in the way to 
monitor and evaluate their progress to mitigate GHG emissions over time. All policies and measures 
in the LULUCF sector should be reviewed each time prior to reporting to check which policies and 
measures are no longer in place. This information needs to be included in both reports.   

 
According to the UNFCCC reporting guidelines, the presentation of each policy and measure shall 
include information on each of the following subject headings:  

 name and short description, 

 objectives, 

 GHG affected, 



 
 

 type or types of policy or measure, 

 status of implementation, 

 implementing entity or entities, 

 costs (optional), 

 non-GHG mitigation benefits (optional), 

 interaction with other policies or measures (optional). 
 
Country shall report the projections with existing measures (mandatory) but may also report 
projection without measures and with additional measures. Information on methodology used to 
present the GHG projection for the LULUCF sector should cover: 

 gases covered (e.g. CO2), 

 type of model, its original purpose and any modifications (for example, top-down model, 
bottom-up model, accounting model, expert judgement), 

 strengths and weaknesses of the model, 

 accounting for overlap and synergies between policies and measures, 

 key assumptions and differences in assumptions between the current and the previous 
report, 

 sensitivity of projections to key assumptions. 
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