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Executive Summary 
This report summarises discussions and provides recommendations from a 2 day workshop, under 

Activity 1.2, on the role of research in supporting the improvement of the Turkish GHG Inventory in 

the LULUCF sector. 

Key contributors to the Workshop were stakeholders from the Ministry of Forestry and Water 

Affairs, the Ministry of Food, Agriculture and Livestock and the academic community. 

Key recommendations from the Workshop focus on identifying a number of priorities for improving 

data availability, data quality and data comprehensiveness. These include: 

• Institutional priorities, such as better inter- and intra-institutional cooperation and 

coordination of research activities, more effective sharing of data between institutions, and 

greater capacity building for staff in new technologies and methodologies relevant to 

LULUCF 

• Technical priorities, such as the urgent need for more spatially-explicit data for all key 

categories of land cover in Turkey and the integration of existing datasets (especially 

ENVANIS, Corine and LPIS), the development of a suitable land-use matrix and change 

monitoring system for LULUCF, the completion of national datasets, such as NFI and a 

suitable map of grassland type and condition, and the continued development of locally-

derived coefficients to improve the relevance of the default methods for calculating GHG 

emissions and removals in Turkey 

• Project-based priorities, focussing on a list of potential projects, based on the gaps analysis 

carried out in Activity 1.1 and agreed by workshop participants, listed in order of subject 

area and priority for funding 

 1 INTRODUCTION 
This report covers activity 1.2 of the project Technical Assistance for Developed Analytical Basis for 

Land Use, Land Use Change and Forestry (LULUCF) Sector. 

1.1 Objective 

The objective of this activity is to implement a 2 day workshop (held March 29-30, 2018) with key 

stakeholders to discuss how research can support the improvement of the Turkish GHG inventory for 

the LULUCF sector and to provide a report with recommendation.  

1.2 Background 

Requirement for annual Inventory reporting 

Turkey became Party to the UNFCCC in 2004. Whilst listed under Annex 1 of the United Nations 

Framework Convention on Climate Change (UNFCCC), Turkey does not have a quantified emissions 

limitation or reduction commitment, but it does have a requirement for annual inventory reporting, 

which it has completed since 2007. Each annual submission is subject to review by ERT Teams 

composed by UNFCCC. The last reviewed inventory submission was April 2016. As of the date of this 

report the inventory for April 2017 has been submitted but not reviewed. In parallel with other 

sectors in the National Inventory Report (NIR), the LULUCF sector of Turkey is based on Land Based 

Reporting, which has 2 major components, activity data (AD) and emission factors (EF).  
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The Inventory provides the following data: 

• An estimation of carbon (C) stocks associated with LULUCF activities 

• An estimation of carbon (C) and other GHG emissions and removals associated with LULUCF 

activities 

The baseline year for Turkey’s GHG inventory is 1990. With successive years the change in C stocks, 

and GHG emissions and removals have been assessed, as well as improvements incorporated into 

the reporting process.  

For the LULUCF sector, production of the annual inventory and reporting change follows 

methodological guidance provided in the IPCC 2006 Guidelines. 

Like the GPG2000 Guidelines the IPCC (2006) defines inventories consistent with good practice as 

those which are complete, and contain neither over- nor underestimates so far as can be judged, 

and in which uncertainties are reduced as far as is practicable. When applied to LULUCF, this 

definition should ensure that estimates of carbon stock changes, emissions by sources and removals 

by sinks, even if uncertain, are bona fide estimates, not containing any biases that could have been 

identified and eliminated, and that uncertainties have been reduced as far as practicable given 

national circumstances. Estimates of this type are the best attainable, given current scientific 

knowledge and available resources. 

Within the Inventory LULUCF sector has been categorised into 6 key categories (land use types) and 

HWP (4G): 

• 4A Forestry 

• 4B Grassland 

• 4C Cropland 

• 4D Wetland 

• 4E Settlements 

• 4F Other land 

Within each category and sub-category, emissions factors (EF) and activity data (AD) are used to 

calculate GHG emissions and removals, and annual change. Calculations can be made in three Tiers: 

Tier 1 is the default method, using IPCC guidelines default values for calculation coefficients, based 

on national activity data. Tier 2 uses coefficient data specific to national circumstances within each 

country. Tier 3 methods are generally more complex, involving modelling and higher resolution land 

use and land-use change data. Turkey generally uses Tier 1 and 2 methods. 

Current state of the Turkish GHG Inventory  

Reviews of the Turkish inventory, carried out by UNFCCC have focussed on a number of issues. 

• Completeness 

• Transparency 

• Consistency 

• Comparability and Reporting 

• Accuracy 
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The LULUCF sector has been especially difficult because of the many uncertainties in estimation of 

land cover categories and of carbon stock, emissions and removals calculations.  

This current project aims to help Turkish Government improve the standard of annual GHG 

Inventory reporting in the LULUCF sector. This report addresses the way in which existing and new 

research can help improve the inventory. 

Key stakeholders with an interest in LULUCF research and data provision 

The national authority responsible for compiling the annual inventory is TurkStat, the Turkish 

Statistics Agency (Environment, Energy and Transport Statistics Department, Environmental 

Accounts Group), although TurkStat itself does not directly collect any of the relevant data. It acts as 

a conduit for the submission of data to the online UNFCCC GHG Inventory platform. The responsible 

agencies for the preparation and timely submission of the LULUCF sector calculations are GDF and 

GDAR. The GDF is responsible for Forestland and HWP categories while GDAR is responsible for the 

remaining land use categories listed above. 

Many organisations and institutions have an interest in supplying data for the Inventory, and in 

improving the quality and comprehensiveness of that data. The main key interested stakeholders 

and data suppliers include: 

The Ministry of Environment and Urbanisation, MoEU, which is the beneficiary for this project, 

although again not a data supplier for LULUCF. It has a number of agencies and departments which 

can sponsor relevant research, such as: 

• General Directorate of Environmental Management, Department of Climate Change 

The Ministry of Forestry and Water Affairs, MoFWA, is a key data supplier, responsible for all data on 

forest categories (4A), and some other data categories (such as peatland management activities), 

provided through the: 

• General Directorate of Forestry (GDF) 

• General Directorate for Nature Conservation and National Parks (GDNCNP) 

• General Directorate of State Hydraulic Works (SHW) 

MoFWA has 12 Forest Research Institutes, throughout Turkey. 

The Ministry of Agriculture, Food and Livestock, MoFAL, is the other key data supplier for categories 

4B, 4C, 4D, 4E and 4F. Data is provided through: 

• General Directorate of Agricultural Research and Policy (TAGEM) 

• General Directorate of Agricultural Reform (GDAR) 

• Soil, Fertiliser and Water Resources Central Research Institute 

• General Directorate of Plant Production (BUGEM) 

MoFAL has around 50 Research Institutes, located across Turkey. 

There are also a number of Universities in Turkey that have an interest in relevant research. They do 

not provide data directly to the Inventory but carry out research relevant to the determination of 
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activity data, the determination of effective coefficients for the calculation of emissions and 

removals, influencing the provision of data for the Inventory. 

Submission of the annual inventory is through an online system called CRF Reporter directly to 

UNFCCC, to which key experts in Turkey have access (in the LULUCF sector, from MoFWA and 

MoFAL) and the ability to upload data. 

2 METHODOLOGY 

2.1 Data requirement for LULUCF 

This report follows on from, and builds upon, the results of Activity 1.1, a part of which was to 

establish the data requirements for the GHG Inventory in the LULUCF sector and assess how those 

requirements are being met.  

Data requirements include: 

• Current areas of land in each key LULUCF category and sub-category (and change between 

inventory years), as spatially-explicit datasets 

• Coefficients, based on best local scientific evidence (or, as a default, values contained in the 

IPCC Guidelines) that can be used to calculate carbon stock changes, and GHG emissions and 

removals, from each category 

Key current data sources used in the LULUCF inventory are at Table 1.  

Table 1: Current Activity Data Sources of LULUCF Inventory 

Current Activity Data Sources of LULUCF Inventory Responsible Agency 

CORINE 1990, 2000, 2006, 2012, 2015  (the Corine 

dataset for Turkey  is produced under contract by 

expert sub-contractors, following the EEA methodology 

MoFWA, MoFAL 

ENVANIS has been used since 2002 (a tabular national 

forest resources inventory based on forest 

management plans, 10% of which are revised annually, 

on a rolling programme). 1972 and 1999 forest 

inventories were also used. 

GDF 

Soil and Climate Maps (baseline 1980, updated 2016) TAGEM 

Reservoir areas and dates of construction with initial 

land use type* 

SHW 

TURKSTAT data on land area, fertilizer and annual crop 

production data* 

TURKSTAT (compiled from data 

supplied by other departments) 

Peatland permission and working depth data* GDNCNP 

Activity data for poplars* GDF 

Wood production data* GDF 

Forest Fire statistics* GDF 

Illegal wood harvesting data* GDF 

Range rehabilitation data* BUGEM, GDF 
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* not currently spatially-explicit data. 

To this list of data sources must now be added the LPIS dataset (Land Parcel Identification System), 

completed in 2017 by subcontractors for MoFAL, using data from 2015-16, and providing a complete 

and comprehensive spatially-explicit digital dataset of (16 agricultural and 9 non-agriculutral) land 

cover types for the whole of Turkey, although only for one individual year, at a finer resolution and 

with different definitions of forest and grassland classes to either Corine or ENVANIS. 

An analysis of these data sources led to the identification of gaps in the data, and an evaluation, 

supported by UNFCCC reviews of previous Turkish NIRs, of research that is needed to fill those data 

gaps. An initial assessment of these research requirements is outlined in Table 2, at the end of this 

report. The research requirements have been grouped according to the type of subject they cover, 

and listed by order of assumed priority. 

2.2 Project Workshop  

These initial findings from Activity 1.1 were discussed and debated in a Workshop, held over 2 days 

(29-30 March 2018) at the Movenpick Hotel, Ankara. 

The workshop was attended by over 35 people, essentially from three different sectors, all with an 

interest in the LULUCF GHG Inventory and in pursuing research to provide better data for the 

Inventory. The three sectors were Academia, Agriculture and Forestry. 

Attendees at the Workshop included: 

• University academics with an interest in research relevant to the LULUCF sector 

• Agricultural Engineers and GIS specialists from TAGEM, BUGEM, DG Agricultural Research 

and Policy and DG Agricultural Reform 

• Forestry Engineers from GDF HQ in Ankara and from regional forestry research institutes 

3 Summary of workshop discussion 
At the workshop participants were divided into six groups: 1 from academia, 2 from agriculture and 

3 from the forestry sector, reflecting the relative numbers present. Each group was asked to carry 

out a SWOT analysis, from the perspective of their own institutional interests, focussing on: 

1. The relative effectiveness of each phase of the institutional set-up on climate research (i.e. 

from priority setting; to implementation; and evaluation and review) 

2. Strengths and weaknesses of current institutional processes with emphasis on research 

institutes 

3. Identification of gaps, inconsistences and contradictions in relation to research on climate 

change and GHG inventories 

4. Analysing the effectiveness of current policies, guidelines and strategic plans that exist to 

support inter-institutional coordination 

5. Assessing the knowledge, attitudes and practices of research institutions 

6. Their own priorities for research, based on the draft list in Table 2. 

A rapporteur was nominated for each group and given a proforma to complete that summarised the 

combined views of each group member. The proforma included the table of research projects, 

identified from the gaps analysis in activity 1.1, (Table 2) with an assumed priority ranking (from very 
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high to low) on which each group could comment, and/or suggest changes, or additional research 

priorities. Group discussion lasted for the afternoon of the first day. On the morning of the second 

day each group in succession reported back to the whole workshop to summarise the group 

discussion.   

Based on the evidence collated, a set of draft recommendations has been developed to support 
research on climate change and GHG inventories, focussing on: 

1. Institutional processes (policies, priority setting, inter-institutional cooperation, availability 

of budgets, sharing of data) 

2. Technical processes (understanding of issues, availability of data, use of new technology) 

3. Priorities for research and identification of new areas of research interest  

3.1 Group Feedback reporting session, Group 1: Academia 

Universities are involved in research across a variety of relevant areas and subjects. Universities have 

their own research programmes and research priorities, funded from different sources, including 

TUBITAK, government research programmes and European collaborations. The Universities felt their 

strengths lay in their accountability, budget sufficiency, and a strong organisational infrastructure. 

They had relevant experts on different subjects, with sound knowledge on the topics and issues, and 

a keenness to utilize new technologies. 

Key institutional weaknesses were identified as difficulties in data sharing between academic 

institutions, the lack of coordination between institutions involved in the same research projects or 

fields, and a lack of cooperation especially between universities and public research institutions. 

Whilst generally having good research budgets, the use of those budgets efficiently was often seen 

as a weakness. 

  

Technical weaknesses included a lack of comprehensive and updated data across the country from 

which to make analyses and evaluations. Many datasets likely to be utilized for the improvement of 

the inventory require long-term research and will take a long time to collect, other data derived 

from local or regional case studies are difficult to apply at the national scale. There is rarely sufficient 

budget for national scale studies in a large country such as Turkey. For these reasons, some data 

may be used that rely on assumptions that are out of date or not really fit-for-purpose, but for which 

there are no currently available alternatives.  

 

Opportunities for the academic sector include improving the willingness of public institutions and 

universities to cooperate, and an openness to technological developments. Universities provide 

increasing support and assistance to national and international projects, International exchange 

programmes, developments in information and communications technologies, and developing new 

datasets by implementing new technologies. There are national and international research 

programmes for improving expertise in key subject areas which University research institutions are 

keen to take advantage of, to provide new impetus within the LULUCF GHG Inventory sector. 

 

Threats include the possible reassignment of key staff with specific skills to different posts, as 

institutional priorities change. There are also financial threats: often new technological products 

which are needed have to be provided from abroad, and these are expensive, with additional 
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challenges in adapting some methodologies and programmes transferred from abroad to Turkish 

conditions and situations. 

3.2 Group Feedback reporting session, Groups 2 and 3: Agriculture 

The Ministry of Agriculture (MoFAL) provides data for the Inventory for all non-forest land uses. One 

strength of MoFAL is its very comprehensive institutional network with 957 district offices across the 

country, together with 50 research institutes. MoFAL has experienced researcher and technical staff. 

It is generally well-resourced, with experts on GIS, climate change, desertification, rangelands, 

environment and soils.  

MoFAL produces a 4-year Strategic Plan of priorities for work and research. A new plan for 2018-

2022 has just superseded the previous plan for 2013-2017. Priorities are agreed between 

departments after discussion and debate and included in the plan.  MoFAL conducts much research 

relevant to LULUCF and has many relevant datasets. These include: 

1. MERBIS, a grassland dataset with spatial, but not spatially-explicit data on grassland extent 

and condition, held on a NetCat platform. 

2. The Land Parcel Identification System (LPIS), completed in 2017 as a comprehensive and 

complete spatially-explicit land cover dataset covering the whole of Turkey. It will be used as 

the start of the development of a Common Agriculture Policy for Turkey, and the basis of an 

agricultural register and subsidy controls. The intention is to update regularly but there is no 

current plan to do this. 

3. Statip, an internal dataset of agricultural and environmental data available within MoFAL, 

most of which is spatially-explicit but not up to date or comprehensive, and is available 

commercially to students, Universities and Municipalities around Turkey. 

4. Tarbil is a network of Agricultural Observation Stations (440 in total but eventually to be 

increased to 1200 to complete national coverage), measuring soil and various air 

temperature parameters, and taking photos of crop type and condition, at regular time 

intervals. Data, not spatially-explicit, is downloaded to a central server.   

5. The development of an organic carbon soil map is in process at TAGEM, collecting data from 

22,000 sample points across Turkey (across all land cover types including forests) 

In other areas MoFAL staff are developing methodologies for estimating C stocks for all land cover 

types and for below ground and above ground biomass calculations yearly, following the priorities in 

the 2018-2022 Strategic Plan.   

Key strengths were identified as the strong and widespread organizational structure of agricultural 

institutions at central, regional, provisional and district level all around Turkey. Cooperation is often 

identified as a target in development plans and strategy plans, which are implemented and 

monitored regularly. MoFAL does work cooperatively and has expert staff in a number of relevant 

research areas, with access to key datasets. Staff are trained in new technologies where relevant. 

 

There were weaknesses identified in cooperation and communication both internally in MoFAL and 

between institutions, especially in project set up and organisation. Data is often not available at 

national level, making calculations of emissions and removals at Tier 2 level difficult, restricting 

calculations to the default guidelines. Turkey has not got a detailed soil map which meets 

international standards. Identification and limitation studies are incomplete for grasslands. It is 

difficult to develop national datasets owing to a lack of common projects and cooperation among 
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the different institutions. Much research that is carried out is small-scale and regional in nature, and 

difficult to scale up to the whole country. Research on climate change and carbon stock changes was 

not seen as very high priority in the Strategic Plan.   

Inter-institutional data sharing is difficult. Different organisation are protective of their data. This is 

made worse when definitions of land cover categories differ between institutions producing data 

(for example the definition of grasslands and forest). Existing datasets, used to estimate activity data 

for the Inventory, do not match (in particular Corine and ENVANIS, due to different scales of data 

collection and different definitions of forest land. Corine is a remote sensing-based land cover 

assessment, whereas forest cover is based on a legal definition of forest in Turkey (based on % tree 

crown cover), which does not align with any definition from a remote sensing assessment. LPIS land 

cover definitions, again based on remote sensing assessments, differ again.  

There are opportunities for technical staff of various institutions within the EU and more widely to 

work together on international projects, including funders such as the Green Climate Fund (GCF) and 

Global Environment Fund (GEF). Turkey is in an EU accession and harmonisation process, and a 

number of EU projects are being implemented actively, providing both new datasets (such as LPIS) 

and increased capacity building, enabling MoFAL staff opportunities to develop their expertise in 

new technologies and more efficient processes. Existing and new datasets are being implemented 

and improved. Awareness of researchers and staff is being raised. There is an increasing number of 

research projects in grassland rehabilitation. 

Key threats are uncertainties about research priorities (research in LULUCF sector does not generally 

have high priority), displacement of trained technical personnel and inability to share data across 

institutions. As a government ministry, MoFAL is of course subject to changing political priorities, 

which can overturn and change technical research requirements. Also, in a practical sense, 

monitoring land use change can be very difficult and change is difficult to detect with precision. For 

example, whilst there is strong legal protection for grasslands, agricultural lands and forests, (such as 

Law 5403 Soil Protection and Settlement Law) many grassland and forest areas are open to illegal 

settlements and agricultural improvement.   

3.3 Group Feedback reporting session, Groups 4, 5 and 6: Forestry 

GDF is the directorate within the Ministry of Forest and Water Affairs (MoFWA) that deals with 

LULUCF Inventory issues. Key strengths are the knowledgeable senior technical staff, holding a range 

of relevant MSc and PHD qualifications as well as more junior staff with undergraduate degrees, 

both in executive departments and research institutes, as well as a range of qualified administrative 

staff. Development plans for inter-institutional cooperation are taken into consideration when 

setting priorities for forestry research. There is sufficient budget. 

Regional Forestry research is based on 12 Forest Research Institutes, with a focus on integration of 

recording and measuring methodologies for ecological processes in forests. There are however 

different priorities across different geographic areas according to local needs. There is a Research 

Master plan, currently for 2012-2017 setting priorities for research, which are decided through 

consulting with the departments of GDF. Within the regional structure of GDF, there are qualified 

and well trained staff available, with a background and experience in field data collection. There is a 

good laboratory structure for data analysis and internal institutional cooperation is good. In terms of 
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research priorities, studies on climate change are taken into consideration among the priority 

research topics in institute directorates. 

ENVANIS is the key dataset for estimation of forest removals and carbon change. This is based on 

Forest Management Plans (FMPs), which have detailed and, when updated, current data and 

measurements. FMPs have detailed tabular data on the area, tree type and timber content of each 

forest management compartment and sub-compartment across Turkey. They also contain spatial 

data on the extent of each compartment and sub-compartment, the stand type and the function of 

each area (such as commercial forestry, nature conservation or recreation). Each plan is updated on 

a 10 – 20 year cycle. A potential weakness is that FMPs include much land that does not have much 

tree cover (other wooded land with <10% tree cover – discontinuous forest, covering 9M ha of 

Turkey) making the distinction between forest area and adjoining grassland areas more difficult.   

The completion of the National Forest Inventory (NFI) is planned in the short term. This will 

complement ENVANIS by adding data on indicators of sustainable forest management (SFM) for 

each compartment, based on the Pan-European indicators contained in Forest Europe SFM 2015. 

GDF has a target for forest land cover of 30% land area by 2023 (23.4M ha, currently 28.5%: 22.3M 

ha, according to legal definition of forest). Whilst providing valuable additional spatially-explicit 

information, as discussed earlier the legal definition of forest does not align with any definition from 

remote sensing assessment, making strategic assessments difficult. 

Staff from GDF involved in Forest Management Plans have a good and sufficient range of skills. The 

capacity for the use of new technology is good. Within GDF there is good understanding of issues 

related to climate change mitigation and adaptation. Key datasets such as data on growth and yield 

biological diversity, ownership and forest fires statistics are being developed and made available and 

accessible through developing data base management systems. GDF is adopting new technology 

such as use of GIS and remote sensing across all thematic inventories in forest ecosystems.  

Weaknesses include a lack of inter-institutional cooperation with other relevant public institutions. 

There is little flexibility in budget use which restricts research priorities. Although a good laboratory 

infrastructure exists, there are not sufficient staff employed in the laboratories to carry out all the 

analytical work required. There is a lack of data for a number of relevant issues (such as areas of 

afforestation, areas of grassland and wetlands; C amount stored in soil, dead wood, litter, and 

temporal change in the C amount stored). 

The integration of research on forest issues between different institutions can also be a weakness.  

As a result the output of research is only partly implemented. There is no effective cooperation 

between related organizations and GDF except with the cooperation with universities on research 

projects.  In terms of funding the number of research projects granted from TUBITAK and 

international organisations such as EU, FAO, European Forests for research on Turkish forests is not 

sufficient. 

Again, LULUCF reporting is not seen as a high priority for research (and lack of a priority for research 

to improve Inventory reporting) and there are inconsistent datasets on GIS systems for each land use 

category. Whilst GDF is well-resourced, there is a lack of enough experts with experience of LULUCF 

reporting. The lack of inter-institutional cooperation has been acknowledged within GDF and the 

Working Group of National Greenhouse Gas Inventories under the Climate Change and Air 
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Management Coordination Board (CCACB) prepares an annual plan for better inter-institutional 

cooperation.  

Since forestry is an integral part of sustainable natural resource management, there are great 

opportunities for better cooperation with other stakeholder organisations. The Forestry Informatıon 

System (ORBIS), integrated with National Forest Inventory (NFI), when complete, together with 

other database management systems of relevant institutions should be established and developed 

to provide validated and consistent, up to date datasets in forestry. There is an opportunity to 

prioritise research projects on climate change affecting forest, along with systems for monitoring, 

assessing, reporting and communicating research on climate change. 

There are equally opportunities to improve available database management systems of forest 

statistics at GDF in order to assist the exchange of data and information, used in integrated reporting 

processes. Programme development for the National Forestry Inventory (NFI) has been conducted in 

Beypazari District Forest Directorate in 2016 and Ankara Regional Forest Directorate in 2017, with 

the aim of completing a national roll-out. Sustainable Forest Management (SFM) criteria and 

indicators, relevant for the GHG Inventory, are being developed and coordinated by the Department 

of Strategy Development, for inclusion in the NFI. 

There are opportunities to use new technologies like LIDAR Terrain Scanner, Sentinel 1 and 2, 

Turkey’s own Göktürk 1 satellite and drones together with recent GIS and Remote Sensing 

applications in NFI and other thematic inventories to prepare forest management plans. ORBIS, a 

project management dataset within GDF, is being developed to monitor project performance across 

the General Directorate, and should be strengthened to become the main DBMS platform for data 

sharing about forest resource projects, and the basis for developing QA-QC Systems being 

introduced in forestry statistics. All these depend on a strong budget for research, and appropriate 

research priorities.  

In setting research priorities, particularly on climate change, fuller cooperation with UNFCCC 

Secretariat, FAO European Forestry Commission and Near East Forestry and Range Commission 

should be developed. New areas of research could encompass the Green Economy, Green Jobs and 

innovative approaches such as biomass energy generation, renewable energy alternatives, wood 

buildings and diversified and quantified forest products, all relevant to climate change mitigation 

issues. 

There are threats from institutional structural changes, leading to lack of continuity in staff 

deployment and frequent staff rotations. With budget restrictions there are threats of laboratory 

closures and technologies and equipment not being upgraded. As with other government 

organisations project priorities can change for political reasons, changing the research to be 

conducted. As always greater budget allocations for projects on global climate change would be 

welcome. 

In forestry research on climate change issues requires long term research projects, with multi-

sectorial cooperation between the institutions dealing with LULUCF Sector. Budget constraints 

would be threats since the priority may be on other disciplines such as forest fire management, 

integrated pest management, harvesting and reforestations rather than inventory development, 

although each of these can have relevance for the Inventory. There are always political challenges 
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impacting on budgets and research priorities, many new technologies are too expensive to adopt 

and produce data that needs to be adapted to match existing time series. 

4 CONCLUSIONS AND RECOMMENDATIONS 
The discussion summarised above has been evaluated and a set of recommendations drawn up on 

how research might better support the GHG Inventory in the LULUCF sector. These have been 

grouped according to institutional, technical and actual project-based priorities to help Turkey meet 

UNFCCC review comments, harmonise reporting more in line with EU experience and provide a 

better basis for analysing change. 

4.1 Institutional priorities to aid GHG Inventory data collection and quality 

All institutions represented had strong research departments, staffed by knowledgeable and 

committed staff, carrying out a range of research activities relevant to the GHG Inventory. Key 

recommendations include: 

1. Better cooperation and coordination of research. There was an overwhelming accord across all 

workshop groups for better intra- and inter-institutional cooperation and coordination. Poor 

cooperation led to problems such as lack of knowledge of research activities, poor coordination 

of research effort, duplication of research and, with hindsight, ineffective use of limited research 

funds. 

Better cooperation and coordination could include: 

• More joint inter-institutional projects, where, for example, small regional case studies 

can be more easily scaled up to provide the national coefficients and datasets required 

for the Inventory 

• More capacity for data sharing between institutions, possibly linked to the development 

of a national data hub where all relevant agricultural, forestry and environmental data 

could be stored and made available to all users, so that all data sources are transparent 

and consistent, and standard analyses and evaluations can be completed 

• Adoption of agreed priorities for research, to maximise the use of limited resources and 

minimise the risk of duplication. Turkey has recently published its Intended Nationally 

Determined Contribution (INDC) towards achieving the objectives of a 21% reduction in 

GHG emissions by 2030 (from Business as Usual BAU levels). Plans and policies to be 

implemented, as set out in the INDC, relevant to LULUCF, and agreed by all relevant 

institutions, include:  

▪ Rehabilitation of grazing lands 

▪ Supporting minimum tillage 

▪ Fuel saving from land consolidation 

▪ Controlled use of fertilisers 

▪ Increasing forestry sink areas 

▪ Preventing land degradation 

▪ Implementing the National Afforestation Campaign 

2. Greater capacity building. Whilst staff were very knowledgeable, there was a feeling amongst 

many stakeholders of a need for more capacity building, to improve and widen staff knowledge 

of the very specific requirements of the GHG Inventory, share and build upon best practice for 

data collection and analysis, and speed the development of new technologies that could help 
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improve the quality and coverage of the relevant datasets required. There are many new 

developments in remote sensing, using data from the EU’s Sentinel 1 and 2 satellites, and 

Turkey’s own GokTurk1 satellite, that can improve the estimation of land categories important 

to the Inventory, and the estimation of spatially-explicit land change, which need to be made full 

use of in future monitoring research. 

4.2 Technical priorities to aid GHG Inventory data collection and quality 

Recommendations on technical issues focus on four things: 

3. Integration of datasets. Whilst there are many important and relevant datasets available in 

Turkey for use in the Inventory, there is a serious lack of integration between key datasets, 

especially those identifying land areas in key LULUCF categories. There is a need to include all 

land in Turkey in the Inventory in a consistent manner. Corine, used as the basis for all the non-

forest land cover categories, does not match the main forest dataset, ENVANIS, because of 

differences in definitions of grassland and forest categories and differences in the scale of data 

collection and analysis. These are the datasets used for estimation of activity areas. The recently 

acquired Land Parcel Identification System (LPIS) dataset, whilst comprehensive, spatially-

explicit and high resolution, does not match with either Corine or ENVANIS. The 22.3M ha of 

forest identified in ENVANIS compares to the 14.3M ha of forest mapped in the LPIS dataset. The 

difference is purely one of definition, of what constitutes a forest. But the consequences for the 

GHG Inventory are huge depending on which definition might be used.  An additional 

complication is the extensive long-term programme of land consolidation, run by MoFAL, which 

seeks to consolidate scattered and fragmented land into more sensible and more efficient 

farming parcels, using the Turkish Cadastre as a base. Consolidated land is again unlikely to 

match any other land classification system. 

4. A land-use matrix that compares and matches these different datasets, and, as far as possible 

integrates them, together with a transparent method of hind-casting and forecasting land use 

change are of high priority. Forecasting land use change, on an annual basis, over such a large 

country as Turkey, will always be problematic. Other countries have solved this by taking a 

sampling approach, with a fixed grid of representative sampling points across the country, which 

are mapped in detail at regular intervals. Whatever methodology is chosen needs to be robust, 

reliable, transparent and repeatable. It is understood that Activity 4 of this project covers the 

requirement for developing a suitable land-use matrix. Because of the size of Turkey, small 

difference in the definition of land categories can have large consequences on the resulting 

estimation of C stocks, and GHG emissions and removals. 

5. Completion of national datasets. There is a reliance in the Inventory on national data for Turkey, 

yet a number of important national datasets are missing or incomplete. For example there is no 

national spatially-explicit dataset of forestry. A National Forest Inventory would be a key asset 

for compilation of the forest part of the Inventory. It is being developed but remains incomplete. 

Completion is a very high priority. Similarly there is no national grasslands map that can be used 

to provide activity data on grasslands for the Inventory.  UNFCCC have commented on the lack of 

consistent grassland activity data in the Inventory. Research is needed to produce a map to an 

agreed definition of grassland type and condition. There is no map of the extent of poplar tree 

cultivation. Poplar plantations are a widespread commercial biomass tree crop, which, whilst 

formed of trees on a 15 or 20 year cycle, are normally classified as cropland. National maps of 

soil types, and the distribution of soil carbon would support the Inventory and remain high 

priority for development. Priorities for completion of these national datasets should be agreed 

and relevant stakeholders take responsibility for ensuring completion. 
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6. Use of better and locally-derived coefficients for calculations of emissions and removals. In the 

absence of local data, the default methodology and criteria provided in the IPCC guidelines can 

be used for calculation purposes. In other cases different coefficients are being used by different 

institutions. Research in Turkey could focus on the provision of agreed coefficients, based on 

best practice internationally, and the provision of local data using these, to improve on the IPCC 

default values used in Inventory calculations. This is a longer-term priority that can be developed 

over time. 

4.3 Project-based priorities to aid GHG Inventory data collection and quality 

A number of areas of research were put forward, based on the gaps analysis carried out in Activity 

1.1 of the project, and a draft priority accorded to each project. These are included in Table 2 below. 

These were discussed at the workshop and the table below reflects the general view of the 

stakeholders present on the priority for research to improve the Turkish GHG Inventory for the 

LULUCF sector: 

Research subjects have been categorised under four headings: 

• Improved spatial data, and especially spatially-explicit data, for all key categories of land 

cover, to improve the completeness and transparency of activity data that is used to 

calculate areas of land categories 5A, 5B, 5C, 5D, 5E and 5F. 

• The development of better coefficients to enable improved estimations of C stocks and 

greenhouse gas emissions and removals, with data that reflects a better understanding of 

Turkish conditions and is more relevant to Turkey, to enable much more accurate and 

consistent calculations for the Inventory. 

• Improved understanding of the influence of land management activities on C stocks and 

GHG emissions and removals, and changes or modifications in land use, so that the impact 

of changing agricultural and forestry management can be incorporated into Inventory 

calculations.  

• Improved understanding of the impact of disturbances on C stocks and GHG emissions and 

removals, including events such as fire, logging (legal and illegal), insect attack and drainage, 

whish whilst not extensive nationally can have important local consequences 

 

Table 2: Research areas suggested to improve the Turkish GHG Inventory in the LULUCF sector, 

listed by category and order of priority 

 

RESEARCH SUBJECTS TO IMPROVE LULUCF SECTOR 

INVENTORY 

Responsible agency Agreed Priority 

Improved spatial data for key categories of land cover 

Consistent Land Use Matrix since 1990, bringing together 

Corine, Envanis and LPIS 2016 

Agri & Forestry R&D Very High 

Completion of National Forest Inventory for Turkey Forestry R&D and 
Forest Management  
and Planninig 
Department 

Very High 

Organic soils (IPCC definition) map for Turkey (but may not 

cover a large area of land) 

Agri & Forestry R&D Med to Very 

High 

Grassland map for Turkey that includes grassland type and 

grassland condition 

Agri and Forestry 

R&D 

High to Very 

High 
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Spatial dataset for poplars and research on poplar wood Forestry R&D High 

Research on settlements land category (map and C stocks) Agri and Forestry 

R&D 

High 

Improved estimations of C stocks and GHG calculations 

Average above-ground and below-ground C stocks for 

grasslands for climate and soil types  

Agri and Forestry 

R&D 

Very High 

Soil C stock values for climate (ecozone) and soil types  Agri and Forestry 

R&D 

Very High 

Volume/DBH to biomass equations Forestry R&D High to Very 

High 

Soil and C modelling Agri/Forestry R&D High 

Biomass, increment and CF for perennial croplands  Agri R&D High 

Flux measurements (through pilot projects) Agri/Forestry R&D Low to Med 

CF and EF for the peats extracted in the country Agri and Forestry 

R&D 

Low to Med 

Improved understanding of the influence of management activities on C stocks and GHG emissions 

Range rehabilitation and other range management activities 

(controlled grazing) 

Agri and Forestry 

R&D 

High to Very High 

Conservation agriculture (tillage, irrigation, set aside Agri R&D High to Very High 

Forest rehabilitation and similar silvicultural treatments Forestry R&D High 

Land preparation activities before afforestation in Forestry Forestry R&D High 

Silva pastoral systems, establishment and management Agri and Forestry 

R&D 

Med to High 

Growth and management of various perennial crop types Agri and Forestry 

R&D 

High 

Wetland management including peatlands Agri and Forestry 

R&D 

Medium 

Improved understanding of the impact of disturbances on C stocks and GHG emissions 

Fire Forestry R&D Med to High 

Insect Forestry R&D Low to High 

Logging, both legal and illegal Forestry R&D High to Very High 

Drainage Agri R&D Low to Med 

Additional research projects of relevance to the Inventory suggested by the Workshop Groups 

Research for EF and AD across all climate types and 
covering all tree species and age classes  

Forestry R&D High 

Research for biometric coefficients across species, climate 

types, crown closure, age classes and site index 

Forestry R&D High 

Estimation of GHG emissions/removals which take place 
from changes in land use, and the amount of carbon 
sequestrated in soil, dead wood, wetlands and grasslands. 

Agri/Forestry R&D High 
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