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Abstract 

Geospatial data on forest land use and land rights can support the implementation of the EU 

Deforestation Regulation (Regulation (EU) 2023/1115). This report quantifies the spatial agreement 

between the Global Forest Cover map for the year 2020 and national maps on forest and other 

land uses for Thailand at national and regional level. Spatially explicit information on land rights 

shed light on the legality of commodities and products. The report proposes a workflow for an 

integrated geospatial risk assessment approach comprising deforestation and legality.  
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Foreword 

Forests are critical havens of carbon and biodiversity, underpinning food and water security, cultural 

heritage and the livelihoods of approximately 1.6 billion people. The mapping and monitoring of forests 

– an inherently complex task – is key for co-designing and implementing sustainable policies, tracking 

progress in the fight against deforestation, and policy impact monitoring.  

The European Union has taken steps towards sustainable competitiveness by introducing a novel 

mechanism. Under the Regulation on deforestation-free products (EUDR), operators placing relevant 

commodities (cattle, cocoa, coffee, palm oil, rubber, soya, and wood) and their derived products on the 

EU market, or exporting them from it, must demonstrate that these were produced or grown on land that 

has not been deforested after 2020. To comply, operators and traders will have to provide, among other 

things, the geolocation of the sourcing sites and verify the legality of those areas. The regulation, which 

has been streamlined twice, will enter into application on 30 December 2026. 

Thailand’s Ministry of Agriculture and Cooperatives, Ministry of Foreign Affairs and Ministry of Higher 

Education, Science, Research and Innovation, acting through the National Electronics and Computer 

Technology Center, has invited the Joint Research Centre (JRC - the European Commission’s scientific 

and knowledge service) to compare Thailand’s national forest map with the JRC’s harmonised and 

globally consistent forest map for 2020. Although the EUDR does not require the use of any specific 

map, the aim was to understand how closely the two maps align and to analyse where they diverge. 

Both parties wish to underscore the exceptionally transparent cooperation among their experts and the 

sound methodology used to identify: 

— Extensive regions for which the EU and Thailand share the same assessment of forests/non-forest 

classification in Thailand; 

— Specific locations where remote sensing interpretations differ, and where additional ground-truthing, 

early-warning systems, or complementary maps may be needed to better assess outstanding risks. 

Beyond these encouraging findings, the drafting of this report also sparked a broader policy dialogue on 

free software tools and emerging digital platforms, such as the EUDR Thailand Traceability platform, 

that can be used by anyone to visualise and quantitatively assess forest risks within their own land 

parcels. We hope that this will contribute to the successful, collaborative implementation of the EUDR, 

not only between Thailand and EU, but across Southeast Asia and beyond. 
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Executive summary 

Policy context 

The European Union (EU) adopted the EU Deforestation Regulation (Regulation (EU) 2023/1115; 

EUDR), an innovative approach to fight global deforestation via rules and obligations for putting 

specific commodities and relevant products on the EU market and for export. Commodities such as 

coffee, cocoa, soy, palm oil, rubber, cattle and wood and relevant products must be deforestation-

free, legally produced according to the legislation of the country of origin and covered by a due 

diligence statement. Among other information, operators and traders must provide the geolocation 

of the origin as point or polygon if the area is larger than four hectares and may be required to 

conduct a risk assessment. Member States competent authorities check a proportion of due 

diligence statements and pursue cases of non-compliance. Data from Earth Observation and other 

geographic information can be used for the implementation of this regulation. 

Key conclusions 

The report compares the second version of Global Forest Cover map for year 2020 (GFC2020) to 

the national forest map for Thailand. GFC2020 maps forest presence or absence at 10 m spatial 

resolution according to the definition set out in the EUDR. 

This report sets out a workflow how global and national geospatial data layers can be used to 

implement a legal instrument like the EUDR. It combines spatial data on forests presence from 

global and national layers with maps on legality and land rights. Such information is specifically 

useful for the risk assessment. Even though operators and traders of products from Thailand do not 

need to undertake a risk assessment today, because the country was benchmarked as low risk, the 

proposed approach may have value for the future or could be implemented by other countries in the 

region and beyond. This report is complementary and goes beyond similar work for the Ivory Coast 

(Verhegghen et al. 2024).  

The EUDR is not prescriptive about the data and methodology for the risk assessment. There is no 

obligation to use maps, no data set is superior compared to another, and the outcomes of an 

assessment are not legally binding. Even though GFC2020 reaches a very high level of accuracy 

globally – 91.5% overall accuracy of the map with 18% commission and 8% omission error for 

forest – the level of accuracy for Thailand remains unknown. It is always recommended to use 

regional, national and local data layers, especially if they are of high quality and meet the definition 

of forest as set out in the EUDR. Still, those data layers cannot guarantee 100% accuracy at stand 

level. Therefore, Member States’ competent authorities should limit the use of GFC2020 to identify 

regions of interest for in-depth studies with Earth Observation from very high spatial resolution 

instruments.  

Main findings 

The paper assesses different forest definitions for Thailand. The Thai forest map meets critical 

physical parameters (tree cover density of 10% and minimum forest area of 0.5 hectares) but uses 

a different height threshold (2m vs. 5m for the EUDR) and excludes Eucalyptus plantations from 

forest. Spatial data layers for land uses in non-forest areas were used to understand areas of 

disagreement between forest maps.  
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At national level, there is 88% of spatially-explicit agreement between GFC2020 and the Thai forest 

map. Main confusions are between forest vs shrubland and rubber. At the level of area totals, 

GFC2020 overestimates the forest area by 11% compared to the forest area in the Thai map. 

Detailed analysis across five regions shows moderate variations for spatial agreement (86-91%). 

The Northern and Southern regions show higher differences in the area total between the Thai 

forest map and GFC2020. Local analysis focuses on specific cases such as differences in the 

mapping of forest edges or the overestimation of forest in GFC2020 for rubber plantations in 

Southern Thailand. Cases of forest omission in GFC2020 compared to the national map could be 

related to the difference in the hight threshold. 

The proposed workflow includes information on legality at the top level of decision making. 

Information on forest land use in the Thai map and GFC2020 will only be consulted if the plot of 

land is not located in legal forest or if it has a land right title.  

Related and future Joint Research Centre work 

This paper is a joint effort between researchers from Thailand’s National Electronics and Computer 

Technology Center and the Joint Research Centre (JRC), following a meeting on EUDR 

implementation organized by the EU Delegation in Thailand. The JRC will focus on refining 

GFC2020, including outcomes of this report.  

Quick guide 

Following the introduction of the policy context of the EUDR and forest and agriculture policies in 

Thailand, the report introduces the spatial data layers: GFC2020, Thai forest map, Economic crops 

and other land use maps, and layers for legal forest and land rights. The analytical part of the 

report compares GFC2020 to the Thai forest map and analyses the differences against other 

national and regional data layers. In a second step, the report incorporates spatial information 

about legality in this analysis and proposes a workflow for an integrated approach. 
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1. Introduction 

1.1. Policy context in the European Union 

In 2019, the European Commission addressed issues related to global forests (COM 2019) and 

announced a series of actions. These included 1) a possible legal instrument for deforestation-free 

supply chains with the goal to minimise the risk of deforestation and forest degradation associated 

with commodity imports in the European Union (EU) and 2) an EU Observatory on deforestation, 

forest degradation, changes in the world’s forest cover, and associated drivers. 

In 2023, the EU agreed on a legal instrument for deforestation-free supply chains (also EU 

Deforestation Regulation; EUDR) (EU 2023) This regulation requires that cattle, cocoa, coffee, oil 

palm, rubber, soya, wood and relevant products derived from those commodities are deforestation-

free, produced legally according to the rules of the country of origin and covered by a due diligence 

statement. The EUDR sets out rules and obligations for operators and traders such as requirements 

for information and risk assessment and requests Member State competent authorities to 

undertake checks of the information following a tiered approach according to risk categories. A key 

element of the required information is the geographic location of the origin as point or polygon if 

the area is larger than four hectares. The risk of deforestation or forest degradation is measured 

against the land use on 31 December 2020 (so-called cut-off date).  

Published on 9 June 2023 in the Official Journal, the EUDR went into force 20 days later, and was 

foreseen to become applicable on 30 December 2024. In fall 2024 co-legislators agreed on a 

postponement by one year to give more time to prepare for stakeholders (EU 2024). Stress tests of 

the Information System – an Information Technology (IT) system that collects all relevant 

information from operators and traders that can then be accessed by Member States competent 

authorities – indicated significant difficulties in situations of high data traffic. A second amendment 

postponed the application of the EUDR by another year and introduced several simplifications in the 

implementation of the regulation (EU 2025).1  

Following the action plan set out in 2019 (see above), the Joint Research Centre (JRC) developed 

the EU Observatory on Deforestation and Forest Degradation2 (EUFO) (COM 2023) and made it 

available to the public on 7 December 2023. Besides providing global forest maps and spatial 

forest and forestry-related information, the EUFO aims to facilitate access to scientific information 

on supply chains, by linking deforestation, forest degradation and changes in the world’s forest 

cover to the Union’s demand for commodities and products. Since its release the EUFO has been 

extended and updated also with datasets that go beyond the needs of the EUDR. For instance, the 

Food and Agriculture Organization (FAO) uses information on forest fragmentation, and global land 

use carbon fluxes feed discussions at the Intergovernmental Panel on Climate Change (IPCC) and 

Conference of the Parties (COP) under United Nations Framework Convention on Climate Change 

(UNFCCC). 

As indicated in Recital 31 of the EUDR, the EUFO plays a supporting role in the implementation of 

this Regulation. To this end, the EUFO includes the Global Forest Cover map for the year 2020 

 

 

1 This report has been developed before the second amendment and does not take it into consideration or makes an 
assessment thereof for Thailand.  

2 https://forest-observatory.ec.europa.eu/ 

https://forest-observatory.ec.europa.eu/
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(GFC2020) and a preliminary map of Global Forest Types for the year 2020 (GFT2020). These maps 

can serve operators and traders in the assessment of the risk of deforestation or forest degradation 

when declaring land parcels by geolocation for commodities and derived products. To this end, the 

JRC published a guidance document and a specific interface in the free and open JRC Impact 

Toolbox to intersect geolocation data from the operators with maps such as GFC2020 (Simonetti et 

al. 2025); similar steps can be performed with tools from the FAO (D’Annunzio et al. 2024). 

Complementary to this report, Verhegghen et al. (2024) set out an approach for deforestation risk 

with global and national maps.  

1.2. Policy context in Thailand 

Thailand has a well-established and evolving policy framework to combat deforestation and 

promote sustainable agriculture. This approach is a response to both domestic environmental 

challenges and international commitments, notably influenced by the catastrophic floods in 1988. 

1.2.1. Forest and forestry policy 

The governance of forest resources in Thailand is primarily overseen by the Ministry of Natural 

Resources and Environment (MONRE). Two key agencies under MONRE are responsible for forest 

management: 

— The Royal Forest Department (RFD) manages non-conservation forest areas. 

— The Department of National Parks, Wildlife and Plant Conservation (DNP) oversees protected 

areas such as national parks and wildlife sanctuaries. 

Thailand’s forest policy is anchored in long-term strategic planning, notably the Twelfth National 

Economic and Social Development Plan B.E. 2560–2564 (2017–2021)3 (NESDC 2017) and the 20-

Year National Strategy B.E. 2561-2580 (2018–2037)4  (NSC 2018), enacted under the National 

Strategy Preparation Act B.E. 2560 (2017)5  (Secretariat of the Cabinet 2017). These frameworks 

aim to increase national green cover to 55% by 2037, integrating natural forests, economic forests, 

and urban green spaces. The strategy reflects the Sufficiency Economy Philosophy, emphasizing 

stability, prosperity, and sustainability. 

To operationalize these goals, the RFD applies a functional zoning system within Reserved Forests, 

comprising three categories: 

— Conservation Zones: Areas strictly protected from all forms of extraction, settlement, or 

development. 

— Economic Zones: Areas designated for regulated economic activities such as plantation forestry 

and timber harvesting. 

 

 

3 The Twelfth National Economic and Social Development Plan B.E. 2560–2564 (2017-2021), Page 132, “Under Strategy 
4: The strategy for environmentally friendly growth for sustainable development, the Plan targets 40% forest cover 
(25% conservation and 15% economic/community forests) to promote green growth and climate resilience.  

4 20-Year National Strategy Act, B.E. 2561 (2018), “The 20-Year National Strategy consists of six core strategies, with 
forest policy incorporated under Strategy 5: Eco-Friendly Development and Growth.” 

5 The National Strategies Preparation Act, B.E. 2560 (2017), “Section 5 designates the National Strategy as the central 
framework and goal for sustainable development, requiring all state plans, policies, and budgets to align with it”. 
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— Agricultural Zones: Areas primarily allocated for farming and agroforestry. 

This zoning approach balances ecological protection with economic utility and acknowledges pre-

existing settlements within forest reserves, although it does not confer land ownership rights. 

Thailand distinguishes between conservation and economic forests, each serving distinct objectives. 

Conservation forests are strictly protected to preserve biodiversity and ecosystem integrity, while 

economic forests support sustainable timber production and commercial plantations. Expansion of 

these categories occurs independently, ensuring that increased conservation efforts do not 

compromise economic forestry targets. 

In bilateral engagements, such as with Dutch representatives (AgroBerichtenBuitenland 2023), the 

RFD reaffirmed Thailand’s commitment to the 55% green space target comprised of 35% natural 

forest, 15% economic forest, and 5% urban green zones6. The department emphasized the 

importance of community and private sector participation in afforestation and conservation 

initiatives. 

At the Twentieth Session of the United Nations Forum on Forests (UNFF) in May 2025, MONRE 

presented the national forest health strategy, reiterating its goals of 55% green cover by 2037 and 

40% forest cover by 2036 (FIO 2025). The presentation highlighted the need for international 

cooperation and local community engagement to address climate change, enhance ecological 

resilience, and support biodiversity conservation. These efforts align with global frameworks such as 

the United Nations Strategic Plan for Forests (UNSPF) and the Sustainable Development Goals 

(SDGs). 

Thailand’s forest strategy is further integrated into the Bio-Circular-Green (BCG) Economy Model, 

which promotes sustainable development through innovation, resource efficiency, and ecological 

conservation. The BCG model targets four strategic sectors—agriculture and food, wellness and 

medicine, energy and biochemicals, and tourism and creative economy—and is expected to 

contribute significantly to national GDP while reducing environmental impact 7  (Mani and Pollitt 

2024). 

The legal foundation of Thailand’s forest policy includes several key legislations: 

— Forest Act B.E. 2484 (1941): Establishes the legal definition of "forest" and regulates forest 

management and logging activities (RFD 1941). 

— National Parks Act B.E. 2504 (1961) and Wildlife Conservation and Protection Act B.E. 2503 

(1960): Provide the legal basis for the establishment and management of protected areas (DNP 

1961, DNP 1960). 

— National Reserved Forest Act B.E. 2507 (1964): Authorizes the government to designate 

national forest reserves under the RFD’s jurisdiction (RFD 1964). 

 

 

6 AgroBerichtenBuitenland. “Thailand aims for 55% of the Kingdom to be green space (6 October 2023)”. Retrieved from 
https://www.agroberichtenbuitenland.nl/actueel/nieuws/2023/10/06/thailand-aims-for-55-of-the-kingdom-to-be-
green-space 

7  The World Bank report, towards a Green and Resilient Thailand, proposes the BCG+ economic model to address 
Thailand's growing climate risks and economic sensitivities. Without intervention, potential impacts include 
significant GDP losses, severe damage to agriculture and fishing industries, and increased flooding.”  
Retrieved from https://www.worldbank.org/th/country/thailand/publication/towards-a-green-and-resilient-thailand   
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— Community Forest Act B.E. 2562 (2019): Marks a significant shift toward participatory forest 

management by formally recognizing the role of local communities in forest stewardship (RFD 

2019). 

To enhance forest monitoring and law enforcement, Thailand employs modern technologies such as 

satellite imagery and Geographic Information Systems (GIS), enabling data-driven decision-making 

and improved transparency in forest management. 

1.2.2. Agricultural commodities 

Thailand is a major global producer and exporter of several agricultural commodities, some of 

which are subject to international regulations concerning deforestation. The country's policies aim to 

align agricultural production with sustainable practices. 

Key commodities and related policies: 

— Rubber: As a top global rubber producer, Thailand has a strong focus on sustainable rubber 

cultivation. The Rubber Authority of Thailand (RAOT) promotes practices to improve productivity 

and ensures that environmental standards are met. This includes encouraging farmers to adopt 

certified practices and supporting traceability systems to meet market demands, such as those 

under the EUDR (EFI 2024). Natural rubber accounts for nearly 90% of the value of EUDR-

regulated commodities directly exported between Thailand and the EU and remains a major 

source of indirect exports. Notably, about 90% of raw materials for Malaysia’s rubber industry 

originate from Thai latex, underscoring Thailand’s critical position in regional and global trade. 

— Oil Palm: The government has promoted the sustainable development of the palm oil sector 

through the National Oil Palm and Palm Oil Development Plan. This plan encourages the adoption 

of the Thai Sustainable Palm Oil (TSPO) standard, which is designed to ensure that palm oil 

production does not lead to deforestation and is traceable back to the plantation level (Thongrak 

et al. 2023, RSPO & Thai Government 2023). 

— Timber: Thailand has transitioned from a historical focus on logging to a robust framework for 

sustainable forest management and commercial plantation development. The Forest Industry 

Organization (FIO) and RFD oversee the sector, ensuring that timber production complies with 

legal and environmental standards. A significant development in this sector is the advancement 

of the Thai-EU Forest Law Enforcement, Governance and Trade (FLEGT) Voluntary Partnership 

Agreement (VPA), which aims to improve forest governance and guarantees the legality of timber 

products exported to international markets (EU-Thailand FLEGT Secretariat 2023). Furthermore, 

the government has amended the Forest Act to allow for the cultivation and harvesting of high-

value timber on private land, encouraging reforestation and enhancing traceability systems to 

meet global sustainability requirements such as the EUDR (ITTO 2024) 

— Cocoa: While at a smaller-scale in Thailand, the government and the private sector are 

increasingly interested in sustainable cocoa production. Initiatives are being explored to support 

smallholder farmers in adopting agroforestry practices, which integrate cocoa with other trees to 

improve biodiversity and prevent deforestation. This approach also helps to meet the due 

diligence requirements of regulations like the EUDR, which requires proof that cocoa is 

deforestation-free (Niel 2025). 
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— Tapioca (Cassava): Thailand is the world's largest exporter of tapioca products. Even though not 

in the scope of the EUDR today, the country is proactively implementing policies to ensure the 

crop's cultivation does not contribute to deforestation. The Ministry of Agriculture and 

Cooperatives promotes the use of better farming practices to increase yields on existing land, 

thereby reducing the pressure to expand into forest areas (Piyachomkwan and Tanticharoen 

2011). 

— Coffee: Thailand’s Arabica coffee is primarily cultivated in northern highland provinces such as 

Chiang Rai, where agroforestry systems are promoted to integrate coffee with native tree species. 

This approach helps preserve forest cover, improve soil health, and enhance biodiversity 

(Phongchit and Chomchalow 2021). The Coffee++ initiative, a collaboration between the Deutsche 

Gesellschaft für Internationale Zusammenarbeit (GIZ) and Nestlé, supports regenerative 

agriculture and traceability systems aligned with the 4C Code of Conduct (GIZ 2023). As coffee 

is one of the seven commodities regulated under the EUDR, Thailand is strengthening its 

monitoring and verification mechanisms to ensure compliance (COM 2024). 

— Cattle: Cattle farming is widespread in Thailand, with the Northeast region accounting for over 

55% of the national herd (DLD 2024). Expansion in the North and South raises significant 

concerns regarding land conversion; the surge in livestock requires larger areas for grazing and 

feed, which threatens to encroach upon national forest reserves. As beef is also listed under the 

EUDR, Thailand is developing traceability systems and land-use compliance protocols. Domestic 

laws such as the Forest Act B.E. 2484 (RDF 1941), National Reserved Forest Act B.E. 2507 (RDF 

1964), and Community Forest Act B.E. 2562 (RDF 2019) provide legal frameworks to regulate 

land use and promote community-based forest conservation (ONEP 2022). These efforts support 

Thailand’s alignment with international deforestation-free supply chain requirements (Rerkasem 

and Rerkasem 2020). 

The policies for these commodities are aligned with the broader 20-Year Agriculture and Cooperatives 

Strategy (2017–2036) (MOAC 2017). This is a sector-specific strategy that aligns with and supports 

the broader goals of the national plan (2018–2037) (NSC 2018), which covers economic, social, and 

environmental development. The agriculture strategy focuses on empowering farmers through 

technology, promoting sustainable practices like "new theory agriculture," and developing the sector's 

infrastructure and capacity to increase farmer income and improve livelihoods. A key focus is on 

natural resource conservation, ensuring that agricultural growth does not compromise environmental 

integrity, aligning with global sustainability standards such as those under the EUDR. 

1.3. Definition of “forest” in the EUDR and for Thailand 

The forest definition used in GFC2020 aligns with definitions set out in the EUDR and by the FAO (FAO 

2018). Notably, the GFC2020 map displays predominantly forests with standing trees, even though 

version 2 of GFC2020 makes an effort to also include unstocked forests. Other limitations concern 

the availability of global datasets to map agricultural tree plantations or urban vegetation that should 

be distinguished from forest cover. 

Article 2(4) in the EUDR (EU 2023) defines forest as:  

“‘forest’ means land spanning more than 0.5 hectares with trees higher than 5 metres and a canopy 

cover of more than 10 %, or trees able to reach those thresholds in situ, excluding land that is 

predominantly under agricultural or urban land use;”  
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Agricultural use and agricultural plantation are defined in Article 2 (5) and 2 (6), respectively, as 

follows:  

— “‘Agricultural use’ means the use of land for the purpose of agriculture, including for agricultural 

plantations and set- aside agricultural areas, and for rearing livestock.”  

— “‘Agricultural plantation’ means land with tree stands in agricultural production systems, such as 

fruit tree plantations, oil palm plantations, olive orchards and agroforestry systems [see Box 1] 

where crops are grown under tree cover; it includes all plantations of relevant commodities 

other than wood; agricultural plantations are excluded from the definition of ‘forest’.“ 

In other words, all plantations of relevant commodities other than wood, that is cattle, cocoa, 

coffee, oil palm, rubber, soya, are excluded from the EUDR definition of forest.  

Box 1. A note on agroforestry 

Stakeholders in the Association of Southeast Asian Nations (ASEAN) have expressed concerns that the 

design of the EUDR could cause unintended harm to agroforestry systems and vulnerable stakeholders who 

rely on them, like smallholders who often use agroforestry systems for crops like coffee and cocoa. The 

European Union is developing initiatives, including strategic partnerships and a Team Europe Initiative, to 

help producer countries and smallholders meet the regulation's requirements. To demonstrate compliance, 

EU operators must provide robust evidence that their products originate from land that was not converted 

from forest to agriculture after the EUDR cut-off date of 31 December 2020. In the case of agroforestry 

systems, active already before January 2021, it is not a problem: they were and remain classified as non-

forest (hence no deforestation), unless they were initially misclassified. In case of conversion from forest to 

agroforestry after 2020, they would appear in breach of EUDR requirements. That is not to say 

“Agroforestry is forbidden under EUDR”: Agroforestry systems can provide a sustainable, resilient and 

deforestation-free source for key commodities like coffee, cocoa, and rubber. The development of 

corporate, national or sector-wide information systems on sustainable production -catalysed by EUDR- can 

contribute to gather and report the socio-environmental benefits of most responsible schemes and help 

them find responsible buyers, in the EU, but also locally, in the region and other like-minded markets, 

where these commodities could be sold. For further clarifications on agroforestry, see COM (2024). 

Thailand has three definitions of "forest": 

1. Legal: The Forest Act of 1941 defines forest as any land not acquired under the Land Code. 

In this legal context, "forest" refers to any unacquired public land, regardless of whether it 

has trees or not (RFD 1941).  

2. Technical:  Land to be at least 0.5 hectares with 10% canopy cover and more than 2m 

height, excluding predominantly agricultural or urban areas. Areas with less than 10% 

canopy cover may be classified as "Other Wooded Land". This definition originates from the 

RFD and is used in many national reports (RFD 2026), including the FAO Global Forest 

Resources Assessment (FRA) (FAO 2020a).  

3. Reducing emissions from deforestation and forest degradation in developing countries 

(REDD+) and Greenhouse Gas (GHG) reporting: Corresponds to technical definition from RFD 

but excludes certain plantations like rubber, eucalyptus, and oil palm (Thailand Technical 

Working Group on REDD+ 2021). Although not a strict threshold in the formal definition, a 

2-meter height was used in practical measurements. 
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1.4. Objectives of this report 

This report is a spatially explicit comparison of GFC2020 version 2 and Thai Forest Maps for 2020 

provided by Thailand's National Electronics and Computer Technology Center (NECTEC8). The shared 

goal is to help interested EU, Thai and ASEAN stakeholders in understanding possible differences in 

the interpretation of remote sensing data, with a view to support the assessment whether a given 

land parcel is deemed “deforestation free”.  

 

 

8 NECTEC is a government organization under the National Science and Technology Development Agency (NSTDA), Ministry 
of Higher Education, Science, Research and Innovation. It supports and promotes the development and dissemination 
of information technologies through research. 
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2. Forest data and maps 

2.1. Global Forest Cover map for the year 2020 (GFC2020) 

GFC20209 is a harmonized and globally consistent map of forest presence or absence at 10 meter 

spatial resolution for the year 2020. The approach for identifying forest areas combines multiple 

spatial datasets, primarily derived from Earth Observation (EO), to harness their complementary 

strengths within a transparent, flexible, and open science framework (Bourgoin et al. 2025, Bourgoin 

et al. 2026). 

GFC2020 is one of many tools to inform the deforestation risk assessments under supply chain-

oriented regulations such as the EUDR. While GFC2020 supports the assessment of deforestation 

(conversion of forest in 2020 to agriculture in more recent years), the Global Forest Type map for 

the year 202010 (GFT2020) (Bourgoin et al. 2025) could help operators and traders in the risk 

assessment of forest degradation (conversion between specific forest types11). GFC2020 and 

GFT2020 undergo regular updates and improvements. These maps are not mandatory, not exclusive 

and outcomes of the analysis are not legally binding. The overall accuracy of GFC2020 version 2 

(the version used in this report) is 91.5% with 18.0% commission error and 8.2% of omission error 

for forest (Bourgoin et al. 2026, Colditz et al. 2025). 

2.2. Thailand forest map  

Thailand's approach to forest mapping is a complex, multi-faceted effort aimed at both national 

resource management and international reporting compliance. The country doesn't use a single, 

static definition for "forest," but rather applies various criteria based on legal and monitoring 

contexts. This has led to some criticism, as certain legal definitions can classify non-forested public 

lands as part of the "forest area." 

To address this complexity and ensure robust monitoring, the RFD under the MONRE has 

continuously operated the National Forest Mapping Project since 1973. This initiative leverages 

advanced technologies like high-resolution satellite imagery and GIS to produce annual geospatial 

maps and reports. These documents are vital for providing a clear, systematic overview of forest 

status and are fundamental to our international reporting obligations, including those to the FAO 

(FAO 2020a).  

The RFD conducts Thailand's official forest area assessments, culminating in the Thailand Forest 

2020 Map12 (RFD 2020). The map was developed using high-resolution satellite imagery from 

Sentinel-2 (10 m) and Landsat 8 (30 m), providing a detailed interpretation of forest cover. The 

classification for this assessment was based on a specific, pragmatic definition: "Forest area" refers 

to land continuously covered by perennial woody vegetation, with a minimum size of 3.125 rai (0.5 

 

 

9 https://forobs.jrc.ec.europa.eu/GFC 
10 https://forobs.jrc.ec.europa.eu/GFT 
11 Forest degradation under the EUDR is defined as 1) conversion of primary forest or naturally regenerating forest to 

plantation forest or other wooded land or 2) conversion of primary forest to planted forest. 
12 https://drive.google.com/file/d/1QHpFWcLgQ_yvD5QaXsChSDcWgTB-OF4R/view?usp=sharing 

 

https://forobs.jrc.ec.europa.eu/GFC
https://forobs.jrc.ec.europa.eu/GFT
https://drive.google.com/file/d/1QHpFWcLgQ_yvD5QaXsChSDcWgTB-OF4R/view?usp=sharing
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hectares). This includes natural grasslands and rocky areas surrounded by forest trees. However, it 

explicitly excludes areas with tree cover established for other purposes, such as eucalyptus, 

agroforestry, orchards, rubber, and oil palm plantations (RFD 2020). This RFD data serves as the 

basis for Thailand's official statistics and is used in international reporting efforts, such as the FAO-

FRA 2020 (FAO 2020b). 

2.3. Land use and commodity maps 

The Agri-Map13 from Thailand’s Land Development Department (LDD) is a key resource for 

understanding land use and agricultural commodities across the country. The Agri-Map is a 

geospatial platform developed by the LDD to support land use planning, sustainable agriculture, and 

resource management. It integrates soil data, land use classifications, and crop distribution to help 

farmers, policymakers, and researchers make informed decisions.  

The platform contains land use maps showing current land utilization across Thailand (e.g., 

agriculture, forest, urban, water bodies), with data accessible down to the sub-district (tambon) 

level. It includes maps of major crops like rice, rubber, oil palm, cassava, sugarcane, and fruit 

orchards. This dataset is useful for identifying commodities and risk zones with relevance for the 

EUDR. 

This layer of economic crops does not map all areas in Thailand. We use the regional land cover 

monitoring system (RCLMS) of the Southeast Asia (SEA) Servir project (Popatov et al., 2019, Saah et 

al., 2019, Saah et al., 2020) for areas that remain unclassified. RCLMS provides annual 30-meter 

resolution land cover maps from 2000 to 202314 over five countries of the greater Mekong region.  

2.4. Maps for the definition of legal forest 

In Thailand, the definition of “forest” does not rely solely on the physical characteristics of the use 

of the land. Instead, it is primarily determined through the use of official maps as a legal and 

administrative tool. This reflects the state’s policy and legal framework, which emphasizes territorial 

control over ecological assessment. 

2.4.1. Legal definition of “forest” and its mapping basis 

The Forest Act B.E. 2484 (RDF 1941), Section 4, defines “forest” as “land that has not been legally 

acquired by any person under the Land Code.” This means that any land without legal title 

documents is automatically considered state-owned forest land, regardless of its actual ecological 

condition (Open Development Thailand 2020). 

2.4.2. State authority in forest zoning through maps  

The use of maps to delineate forest boundaries plays a central role in Thailand’s natural resource 

governance. This governance structure can be categorized into three main levels: 

 

 

13 https://agri-map-online.moac.go.th/  
14 https://www.landcovermapping.org/en/  

https://agri-map-online.moac.go.th/
https://www.landcovermapping.org/en/
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— Forest designation for protection 

• National Reserved Forests: Under the National Reserved Forest Act B.E. 2507 (RDF 

1964), the Royal Forest Department is empowered to survey and produce maps for 

declaring forest areas that should be preserved. These maps are annexed to Royal 

Decrees and, once published in the Royal Gazette, the designated areas become legally 

protected with strict penalties for violations (Open Development Thailand 2020). 

• National Parks: According to the National Park Act B.E. 2562 (RDF 2019), the 

Department of National Parks, Wildlife and Plant Conservation uses geographic maps to 

define park boundaries for conservation purposes. These maps help prevent 

encroachment and protect ecosystems (Chatham 2019). 

— Forest Classification and land use management 

• Cabinet Resolutions: In complex cases, the government may issue Cabinet Resolutions 

to classify forest land, such as designating “relaxed zones” or “pending revocation 

zones” within national reserved forests. These zones are defined by maps and serve as 

policy guidelines for field operations (Open Development Thailand 2020). 

• Watershed Quality Classification: The Royal Forest Department uses maps to classify 

watershed areas by quality levels. For instance, Class 1A watersheds—critical 

headwater zones—are strictly protected, with land use prohibited to prevent soil erosion 

and water contamination (Chatham 2019). 

— Forest revocation for land management 

• Revocation for Land Allocation: Section 7 of the National Reserved Forest Act B.E.2507 

(RFD 1964) allows the state to revoke forest status in certain areas for public interest 

or land allocation programs, such as the Community Land Allocation Program (CLAP). All 

revocation processes require detailed mapping to define and verify the affected areas 

(Open Development Thailand 2020). 

Maps serve as a legal and policy instrument that empowers the state to manage and control forest 

resources. Consequently, the legal status of “forest” in Thailand is not determined by ecological 

conditions but by state decisions and mapping-based declarations. 

2.4.3. Role of land title documents in legal land status 

The presence or absence of land title documents is the decisive factor in determining whether a 

parcel of land is legally considered “forest” or “private land.” Table 1 shows the key types of land 

documents under the Land Code. These documents are critical legal evidence that a land parcel is 

not classified as “forest” and may be used for private purposes. 
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Table 1. Land document types and rights under the Land Code. 

Type of Document Legal Status Land Use Rights Issuing Agency 

Land Title Deed 

(Chanote, or Nor Sor Si 
Jor) 

Full ownership Full rights to use, transfer, 
and mortgage 

Department of 
Lands. (Brousseau 
2025).  

Land Utilization 
Certificate 

(Nor Sor 3 Gor) 

Surveyed land use 
right 

More precise boundaries than 
Nor Sor 3; transferable and 
mortgageable 

Department of 
Lands. (Brousseau 
2025) 

Land Utilization 
Certificate 
(Nor Sor 3) 

Right to use Possession and use rights; 
not full ownership, limited 
transferability, but can be 
mortgaged 

Department of 
Lands. (Brousseau 
2025). 

Agricultural Land Reform 
Certificate 

(Sor Por Kor 4-01) 

Agricultural use 
rights 

No ownership; use restricted 
to farming 

Agricultural Land 
Reform Office. (Alpha 
Lawyers 2025) 

Preemptive Certificate 

(Nor Sor 2) 

Possessory evidence Preliminary evidence for 
applying for other land 
documents 

Department of 
Lands. (Alpha 
Lawyers 2025)  

Occupancy Notification 
(Por Bor Tor 5) 

No formal legal 
status 

Essentially a tax receipt or 
occupancy record. Serves 
only as supporting evidence 
of land occupation; cannot be 
transferred or mortgaged. 

Subdistrict 
Administrative 
Organization (SAO) 
(Brousseau 2025) 

Community Land 
Allocation  

(Khor Tor Chor) 

Temporary use right No ownership; use permitted 
for farming or residence 
under state terms. Often part 
of community land 
management projects. 

Office of the 
National Land Policy 
Board. (Baird and 
Wittayapak 2025) 

Source: Land Code (Brousseau 2025, Alpha Lawyers 2025, Baird and Wittayapak 2025). Own elaboration. 
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3. Statistical and spatial map comparison 

3.1. Comparison between GFC2020 and national maps at country level 

3.1.1. Comparison of forest definitions 

The national map for Thailand (RFD 2020 map) follows the EUDR/FAO forest definition in terms of 

minimum mapping unit (MMU) and tree cover percentage thresholds (≥10% tree cover) as 

summarised in Table 2. The difference for forest height thresholds is relevant for areas where tree 

height is generally low. Another discrepancy exists in the map’s legend: Eucalyptus plantations, 

which technically meet EUDR/FAO forest criteria (e.g., tree cover density and land use), are excluded 

from the national forest classification. No national geospatial dataset currently exists to identify 

and quantify Eucalyptus plantations, limiting their inclusion in national forest area calculations. This 

omission introduces a gap between the national map and the GFC2020 map in terms of definition 

and potential underestimations of forested area in the national data in regions where Eucalyptus 

plantations are prevalent. 

Table 2. Forest definition in the GFC2020 map and the Thailand national 2020 map (RFD 2020 map). 

Element GFC2020 map  Thailand 2020 map  

Tree cover [%] 10  10 

MMU [ha] 0.5 0.5 

Forest Height [m] 5 2 

Eucalyptus included excluded 

Rubber excluded excluded 

Source: EUDR 2023, Bourgoin et al. 2025, RFD 2020, Thailand Technical Working Group on REDD+ 2021. 

3.1.2. Forest maps 

The national map for Thailand (RFD 2020) and the GFC2020 map over Thailand (Figure 1) were re-

projected into a Lambert Azimuthal Equal Area projection (details in Annex) to ensure spatial 

alignment for analysis. The two maps were spatially combined in a four-class raster (Figure 2):  

— class 1) no forest identified in both maps,  

— class 2) forest identified only in GFC2020,  

— class 3) forest identified only in the Thailand map and  

— class 4) forest identified in both maps.  

The combined map highlights regions of agreement and disagreements. It reveals substantial 

agreement between the two datasets, with 88% of Thailand’s land area classified identically 

(Class 1 + Class 4: 27% as forest in both maps and 61% as non-forest in both). The remaining 12% 
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of discrepancies are split between class 2 and class 3. Class 2 (forest only in GFC2020) is larger in 

area than class 3 (forest only in national map). In terms of spatial distribution, both, classes 2 and 

3, are spread over the whole country as illustrated in Figure 2. However, we observe a larger area of 

class 3 in the Eastern region and important patches of class 2 in the Southern part of the country.  

Considering the national forest map as reference,  

— class 2 areas represent commissions errors in GFC2020 (where GFC2020 identifies forest in 

regions classified as non-forest by the national map) and  

— class 3 area represent omission errors (where the Thailand map identifies forest but GFC2020 

does not). 

At the national scale, GFC2020 presents a commission error of 22% and omission error of 13% for 

the forest class (Table 3 and Annex for details).  

Figure 1. Thailand national forest map (RFD 2020) and GFC2020 over Thailand and administrative regions. 

 

Source: JRC, RFD, Background data: Google Earth, © 2025 Maxar Technologie 
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Figure 2. Combination of Thailand national forest map (RFD 2020) and GFC2020. 

 

Source: JRC, RFD, Background data: Google Earth, © 2025 Maxar Technologie 
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Table 3. National statistics for the spatial combination between GFC2020 and the national forest map of 

Thailand. 
 

1) Non-forest 
both 
maps 

2) Forest 
GFC 
only 

3) Forest 
national 
only 

4) Forest 
both 
maps 

Total National 
forest 

GFC2020 
forest 

Commission 
GFC2020 
forest 

Omission 
GFC2020 
forest 

Area (km2) 316,280  39,395  20,939  140,345  516,959 161,284  179,740    

% 61.2 7.6 4.1 27.1 100 31.2 34.8 21.9 13.0 

Note: Areas in km2 and proportion of the total national area in per cent. Commission and omission of GFC2020 consider 

the national forest map as reference. 

Source: JRC, RFD, LDD, own elaboration. 

. 

3.1.3. Land use and land cover maps 

To better understand agreements and discrepancies between GFC2020 and land uses in Thailand, 

we combined the national forest map (RFD 2020) with other land use information for Thailand. The 

spatial agreement between maps can be visualized with bar plots. Box 2 explains this approach with 

a stylized example. 

Box 2. Visualization of agreement between maps with a stylized example. 

 

The spatial agreement between two maps is shown in a table. Map 1 has two classes (X, Y), map 2 has 

three classes (A, B, C). The table shows high agreements between class pairs, X-A and Y-C. We are 

interested in understanding how classes in map 2 coincide with classes in map 1. Therefore we plot 

horizontal bars for classes in map 1. The size of each bar shows the total area of the class in map 1, i.e. 10 

units for class X and 20 units for class Y. The colors in each bar plot the agreement with classes in map 2 

(A, B, C).  

Let us assume that in map 1 class X corresponds to forest and class Y non-forest, and map 2 shows land 

uses with class A for forest, B for shrubland and C for grassland. From the total plot size for map 1 we see 

that 33% is forest; coincidently map 2 has the same forest area. For forest (X) in map 1, there is 70% of 

agreement with forest in map 2, but 20% is confused with shrubland and 10% with grassland, which could 

be interpret as commission error if map 2 is assumed to be the reference. For non-forest (Y) in map 1, we 

observe high agreements with grassland (70%) and shrubland (15%), but also note that there is 15% of 

forest in map 2 that was not identified in map 1. It should be noted that in terms of total area agreement, 

there is no difference between forest overestimation in map 1 (3 units) and forest area not mapped in map 

1 (3 units), expressed by the equal area of non-blue in bar X and blue in bar Y. While the Commission error 

can be readily inferred from the plot (non-blue area for bar X (30%), the omission needs to be calculated 

from the table (3 out of 10 cells) and thus is also 30%. Therefore, this visualization serves mostly the 

understanding of commission errors (confusion of forest with other land uses) and the general proportion 

or area of omission of forest in map 1. 
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In this analysis we primarily focus on understanding and quantifying confusions of forest in 

GFC2020 with other land uses in national data sets of Thailand, hence class 2 in the analysis of the 

previous section. In the absence of an official land use/land cover (LULC) map for Thailand, we 

utilize national data on economic crops (Thailand’s Land Development Department (LDD)) to inform 

about land use. The economic crop layer is provided as a vector file at 1:25,000 scale. The shapefile 

was converted to a 10 m spatial resolution raster to align with the forest maps. The raster was then 

combined with the forest national map (see Figure 3 a). In case of overlaps, the national forest 

layer takes precedence. 

Figure 3.  Land use and land cover information for Thailand aggregated to classes with EUDR relevance. a) 

national forest map (RFD 2020) and economic crop map (LDD) and b) Servir land cover map 2020. 

 

Note: See Annex 2 for maps with original classes and class recoding. 

Source: JRC, RFD, LDD, SERVIR SEA, background data: Google Earth, © 2025 Maxar Technologie 
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The national forest and economic crops datasets for Thailand do not provide a “wall to wall” 

coverage of the county. The remaining areas are classified as “other” (grey class in Figure 3 a) and 

spatially correspond to forest and non-forest in GFC2020. To better understand LULC composition 

of class "other" and contextualize potential errors in the GFC2020 map, we integrate the regional 

land cover monitoring system (RCLMS) of the Southeast Asia (SEA) Servir project. For this analysis, 

we use the 2020 Servir map over Thailand for areas classified as "other" in the integrated national 

data (forest map and economic crops datasets). Figure 3b) illustrates the Servir map for the whole 

country. 

Figure 4 visualizes the spatial agreement for forest and non-forest in GFC2020 with integrated land 

use data for Thailand (national forest map, economic crop map and Servir land use map, jointly 

referred to national land use map; for statistics see Annex 3). It illustrates that 78% of the 

GFC2020 forest class corresponds to forest in national data and 11% aligns with forest in the 

Servir map, indicating a high overall agreement (89%) between the GFC2020 forest and the 

national land use map. The confusions are primarily with shrubs in the Servir map, tree crops and 

rubber plantations from the economic crop map, and herbaceous vegetation from both maps. 

Discrepancies between forest and shrubs are expected due to uncertainties for tree height. The lack 

of high-quality global layers for rubber plantations limits the possibilities to correctly classify those 

areas as non-forest in GFC2020. 

Regarding the GFC2020 non-forest class, a strong alignment is observed with non-forest categories 

in the national and Servir datasets. However, about 12% of the non-forest GFC2020 class is 

identified as a forest in either the national dataset or the Servir map, suggesting misclassifications 

and omission of forest areas. The comparatively large proportion and area of omission do not 

contradict previous findings where omission and commission were solely expressed based on the 

agreement between GFC2020 and the national forest map. 

Figure 4. Comparison of the GFC2020 map for forest and non-forest classes with national data. 

 

Note: National data include the economic crops map (LDD), national forest map (RFD 2020) and Servir LULC 2020 map for 

missing areas. Proportions are relative the area of the region and expressed in km2. 

Source: JRC, RFD, LDD, SERVIR SEA, own elaboration. 
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3.2. Comparison between GFC2020 and national maps at regional level 

Thailand is divided into five administrative regions (Figure 1). Looking at the distribution of forest in 

the national forest map, the Northen region has the highest forest cover, followed by the 

Northeastern, Central, Southern, and Eastern regions.  

Table 4 shows that each region has areas of class 2 (forest in GFC2020 only) and class 3 (forest in 

national map only). The proportion of class 3 is always lower than class 2. A more important 

proportion of class 2 (forest in GFC2020 only) is observed in the Southern, the Northern and the 

Eastern regions. A commission error higher than 30% is observed in the Southern, the Northeastern 

and the Eastern region when considering the national forest map as a reference, suggesting 

overestimation of forest cover in these areas by GFC2020. Higher proportion of class 3 (forest in 

national map only) is observed in the Eastern region that also presents the highest omission error 

for the GFC2020 forest class. 

In the next sections, we analyse regional case studies and relate GFC2020 to land uses in the 

different regions of Thailand. Like the analysis at national level, we integrated the national forest 

map with the economic crop layer and filled remaining gaps with land use data from Servir (Figure 

5). For statistics at regional level see Annex 3. 

Table 4. Regional statistics for the spatial combination between GFC2020 and the national forest map of 

Thailand.  
 

 
1)Non-
forest 
both 
maps 

2)Forest 
GFC2020 
only 

3)Forest 
national 
only 

4)Forest 
both 
maps 

Total Total 
national 
forest 

Total 
GFC2020 
forest 

Commission 
GFC2020 
forest 

Omission 
GFC2020 
forest 

Northern km2 68,092  14,955  7,605  81,404   172,057  89,010  96,360  
  

 % 39.6 8.7 4.4 47.3 100 51.7 56.0 15.5 8.5 

Northeastern km2 133,619  8,951  5,914  18,456   166,939  24,370  27,407  
  

 % 80.0 5.4 3.5 11.1 100 14.6 16.4 32.7 24.3 

Central km2 43,068  3,805  3,508  19,287   69,668  22,795  23,092    

 % 61.8 5.5 5.0 27.7 100 32.7 33.1 16.5 15.4 

Eastern km2 24,190  2,785  2,183  5,267   34,425  7,450  8,052    

 % 70.3 8.1 6.3 15.3 100 21.6 23.4 34.6 29.3 

Southern km2 47,310  8,900  1,729  15,930   73,870  17,660  24,830    

 % 64.0 12.0 2.3 21.6 100 23.9 33.6 35.8 9.8 

Note: Areas in km2 and proportion of the total area per region in per cent. Commission and omission of GFC2020 consider 

the national forest map as reference. 

Source: JRC, RFD, LDD, SERVIR SEA, own elaboration. 
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Figure 5. Comparison of the GFC2020 map for forest and non-forest classes with national data for each 

region of Thailand. 

 

Note: National data include the economic crops map (LDD), national forest map (RFD 2020) and Servir LULC 2020 map for 

missing areas. Proportions are relative the area of the region and expressed in km2. 

Source: JRC, RFD, LDD, SERVIR SEA, own elaboration. 
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3.2.1. Northern region 

For the Northern region, Figure 5 shows a strong alignment between the forest in GFC2020 and in 

the national and the Servir map (84% and 10%, respectively). This suggests that the global map 

accurately captures forested areas in this region, likely due to the dominance of dense, contiguous 

forest. Discrepancies are observed in the GFC2020 non-forest class, where 20% of the area 

classified as non-forest in GFC2020 class is identified as a forest in the national or the Servir map. 

This indicates omission errors in GFC2020 for the Northern region, as it fails to identify forested 

areas identified in national layers. 

Figure 6. Illustration of a patch of class 2) forest identified in the GFC2020 only in the Northern region. a) 

Map combination GFC2020 and national forest map (RFD 2020), b) economic crop (LDD) and forest for 

Thailand, c) zoom of an area in a), d) VHR Google satellite. Lat: 17.7231, Lon: 99.9402 

 

Source: JRC, RFD, LDD, Background data: Google Earth, © 2025 Maxar Technologie 
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Figure 6 illustrates an area classified as class 2 (forest only in GFC2020; Figure 6 a). From the 

national economic crop data (Figure 6 b), no information is available, leaving its land use 

ambiguous. The Servir map classifies those areas as forest, aligning with the GFC2020. However, 

when analysing Very High-Resolution (VHR) satellite imagery, the landscape reveals a complex 

mosaic of forest patches and agricultural land with tree cover (agroforestry, small-scale 

plantations). This example underscores the limitations of existing datasets and the need for local 

data and ground-truthing. Without additional on-the-ground validation or high-resolution images, it 

is more difficult to determine which map correctly represents the land use in complex or 

heterogeneous landscapes. 

3.2.2. Northeastern region 

Figure 5 demonstrates a good alignment between the GFC2020 forest class and the national and 

Servir forest maps (67% and 19%, respectively) in the Northeastern region. Some confusion is 

observed with the Servir shrub class, rubber plantations in the economic crop map, and herbaceous 

class from Servir and the economic crop layer (rice, cassava, cane). Regarding the GFC2020 non-

forest class, errors are relatively minor with less than 10% of the area being identified as forest in 

the national or Servir datasets. This low error rate suggests that the global map performs well in 

this region for non-forest identification. 

Figure 7 illustrates well the situation of the Northeastern region in the surrounding of the Phu Phan 

National Park. Class 2 (forest-only in GFC2020) in blue and Class 3 (forest-only in the national map) 

in pink are intermixed. The class 2 patches are very small and the economic crop layer offers 

limited information to highlight those commission errors. Class 3 patches, interpreted as omission 

errors in GFC2020, are bigger and located at the edges of forest patches. VHR image interpretation 

reveals less dense or possibly degraded forest cover.  

Figure 7. Zoom in the North-eastern region a) Map combination GFC2020 and national forest map (RFD 

2020 map), b) economic crop (LDD) and forest for Thailand. Lat: 16.8546 Lon: 104.1064 

 

Source: JRC, RFD, LDD, Background data: Google Earth, © 2025 Maxar Technologie 
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3.2.3. Central region 

Figure 5 demonstrates a strong spatial match between the GFC2020 forest class and the national 

forest and Servir forest map (83% and 8%, respectively) in the Central region. However, confusion 

are observed between the GFC2020 forest class and the shrub and herbaceous classes of the Servir 

map and with non-EUDR tree crops from the economic crop layer, particularly coconut plantations.  

Regarding the non-forest GFC2020 class, the area omitted by GFC2020 compared to the national or 

Servir datasets is 11%. 

Figure 8 illustrates a mountainous forested area in the Central region. A large portion of the 

forested area is consistently mapped as forest in both GFC2020 and the national map (Class 4 in 

green). However, we observe that areas located at the edges of the forest patches are 

systematically classified as class 3 (forest in the national map only). VHR imagery reveals that 

these omission errors in GFC2020 are likely due to terrain-related misclassifications. EO may 

struggle to identify forest in uneven landscape, misclassifying shadows or steep slopes as non-

forest. Some patches of class 3 represent forest plantations that were mistakenly identified as 

rubber plantations in the GFC2020 process and thus removed from the GFC2020 forest map.  

Figure 8. Zoom in the Central region a) Map combination GFC2020 and national forest map (RFD 2020 map), 

b) VHR Google Satellite. Lat: 13.2261, Lon: 99.5671 

 

Source: JRC, RFD, Background data: Google Earth, © 2025 Maxar Technologie 
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3.2.4. Eastern region 

For the Eastern region, Figure 5 reveals a weaker alignment between the GFC2020 forest class and 

the national and Servir forest map (65% and 12%, respectively). This commission error of with 23% 

distributes as follows: 9% for shrubs in Servir, 5% for non-EUDR tree crops in the economic crop 

map (mangosteen, longan), 3% for herbaceous vegetation in each map, 2% for rubber in the 

economic crop map, and 1% for non-EUDR tree crops in Servir. Regarding the GFC2020 non-forest 

class, the area omitted as forest is 17% in total.  

Figure 9 illustrates potential omission of forest in GFC2020 where only the national map identified 

a large area of forest (class 3 in pink). VHR imagery confirms the presence of tree cover that seems 

to be fitting the criteria for the forest definition. One hypothesis is that this deciduous forest has a 

tree height below 5m and therefore does not qualify as forest in GFC2020.  

Figure 9. Zoom in the Eastern region a) Map combination GFC2020 and national forest map (RFD 2020 

map), b) VHR Google Satellite. Lat: 13.3158; Lon: 101.8927 

 

Source: JRC, RFD, Background data: Google Earth, © 2025 Maxar Technologie 

3.2.5. Southern region 

For the Southern region, Figure 5 highlights the lowest agreement between forest in GFC2020 and 

forest in the national and Servir map (64% and 8%, respectively). The commission error of 28% 

distributes as follows: 13% for shrubs in Servir, 8% for rubber in the economic crop map, 2% for 

non-EUDR tree crops in the economic crop map, 1% for Palm in each map and 1% for herbaceous 

vegetation in Servir. As already mentioned, rubber plantations present spectral similarities with 

natural forests, and can be hard to identify accurately. In addition, GFC2020 relies on the 

availability and quality of global datasets that may lack region-specific rubber plantation layers. 

Regarding the GFC2020 non-forest class, the error rate is the lowest among all regions (9%). 

Figure 10 illustrates a typical example of GFC2020’s commission error in the Southern region. A 

large area is classified as class 2 (forest in GFC2020, only). The economic crop layer (LDD) indicates 

an important presence of rubber plantations. The “other” class is mostly classified as shrub in Servir, 

which may misrepresent rubber plantations. 
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Figure 10. Zoom in the Southern region a) Map combination GFC2020 and national forest map (RFD 2020 

map), b) economic crop (LDD) and forest for Thailand. Lat: 6.2964, Lon: 101.4556 

 

Source: JRC, RFD, LDD, Background data: Google Earth, © 2025 Maxar Technologie 
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4. Legality analysis 

Most studies in the context of geospatial implementation of the EUDR focus on evidence that 

commodities and products are deforestation-free, especially that there was no deforestation. The 

due diligence statement (DDS) attests that: 

— the shipment's commodities are deforestation-free (i.e. traceable to one or more deforestation-

free parcels) and 

— produced in compliance with the laws of the country of origin. 

If any of these conditions are not met, or later proved incorrect, that shipment is not compliant; it 

could expose the EU Operator to fines and losing access to EU procurements. 

4.1. Combine forest and land use layers with layers on legal forest 

Thailand is home to several legally designated forest areas, each governed under Thai forestry laws 

and managed by various government agencies. Due to overlapping jurisdictions, some forest zones 

are currently under review by the “One Map” committee. The “One Map” initiative aims to 

consolidate geographic data into a unified digital platform, serving as a national standard for land 

classification. While it holds promise as a reliable source for identifying legal forests in support of 

the EUDR risk assessment and compliance, it is not yet publicly accessible. Therefore, for the 

purposes of this analysis, original sources such as national parks and forest reserves will be used to 

define legal forest boundaries. 

This analysis compares GFC2020 with Thailand’s legal forest designations, resulting in four 

intersecting land classes. Each class is further enriched with land use data from the Land 

Development Department (LDD)15 as shown in Table 5 and Figure 11. 

1. GFC2020 forest & non-legal forest: This is the smallest class. It includes forested areas 

identified by GFC2020 but not officially designated as legal forests. This discrepancy is 

likely due to limitations in accuracy or the scope of legal forest sources selected for the 

study. 

2. GFC2020 forest & legal forest: This is considered a high-risk zone under the EUDR, as it 

falls within both global and legal forest boundaries. Much of this area remains forested, 

with minimal presence of rubber, oil palm, or other commodities regulated by the EUDR. 

3. GFC2020 non-forest & legal forest: This is also classified as high-risk under EUDR. These 

areas may contain rubber and oil palm plantations, which could either be legally owned by 

farmers or represent unauthorized land use. Each plot within this category requires further 

verification to determine land tenure and legality. 

 

 

15 LDD Soil and Land Use Information Services, https://dinonline.ldd.go.th/LandUse.aspx 
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4. GFC2020 non-forest & non-legal forest: This category poses a lower risk with regards to 

EUDR compliance, as it lies outside both global and legal forest boundaries. This category 

encompasses many of Thailand’s rubber plantations, approximately 17,249 km2 (56.3% of 

total rubber plantations), and oil palm plantations, approximately 5,531 km2 (69.2% of 

total oil palm plantations. 

Table 5. Area of forest and non-forest in GFC2020 in legal or non-legal forest areas against major land uses 

for Thailand. 

GFC2020 
vs 
Thailand legal 
forest 

Thailand land use (km2) 

National 
Forest 

Rubber Palm Herbaceous 
Tree crops  
non EUDR 

Coffee Other Sum 

Forest in GFC2020 

& Non-legal 
5,205 2,365 235 2,292 1,572 5 11,284 22,958 

Forest in GFC2020 
& legal 

135,941 789 104 1,420 481 8 18,862 157,605 

Non-forest in 
GFC2020 & legal 

17,885 10,242 2,128 34,668 1,015 16 47,235 113,190 

Non-forest in 
GFC2020 & Non-
legal 

3,107 17,249 5,531 12,7991 4,892 14 65,124 223,909 

Sum 162,138 30,645 7,997 166,372 7,960 44 142,506 517,662 

Source: Source: JRC, RDF, LDD. 

Figure 11. Comparison of GFC2020 for forest and non-forest and legal or non-legal forest against national 

land use data. 

 

Source: JRC, RDF, LDD. 

4.2. Legality in a flow chart 

In Thailand, a “legal forest”, regardless of whether it is covered by trees, is any designated forest 

area under the jurisdiction of Thai forestry laws, which include national parks, forest reserves, and 

community forest, each with varying regulations on land use and extraction. Key laws governing 

these forests include the Forest Act B.E. 2484 (RFD 1941), the National Park Act B.E. 2504 (DNP 

1961), and the Community Forest Act B.E. 2562 (RFD 2019). 
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Individuals generally have no legal right to private ownership of land located within national legal 

forests. However, a number of government schemes and historical resolutions have granted limited 

and conditional usage rights to communities residing in these areas before the land was officially 

designated as protected. 

Therefore, in addition to combining maps of 2020 national and global forest, the national legal 

forest and land right in the forest can also be used to identify sourcing areas that need further in-

depth checks for risk assessment as the logic illustrated in Figure 12. 

Figure 12. Evaluation of the risk of commodities with EUDR deforestation-free criteria in Thailand using a 

combination of GFC 2020, national forest 2020 and national legal forest. 

 

Source: Own elaboration. 

The plot of land zoning classification follows a hierarchical assessment based on legal status and 

forest cover data. A plot of land is designated as a Red Zone if it is situated within a National Legal 

Forest without valid land rights, or if it was identified as part of the National Forest in 2020. 

Conversely, land outside these legal boundaries is categorized as a Yellow Zone if it appears in the 

GFC2020 dataset, or as a Green Zone if no forest cover is detected across all referenced criteria. 

For plots falling into the Yellow and Red Zones, an additional verification process is required, 

involving a rigorous review of legal documents, field data collection, and VHR satellite imagery to 

ensure environmental compliance and land-use accuracy. 
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5. Conclusions 

This report assesses the agreement between the Global Forest Cover map for 2020 (version 2) and 

Thai maps on forest, land use and legal rights in the context of the EU Deforestation Regulation. 

The analysis focuses on Thailand as a case study to evaluate risks of deforestation associated with 

commodity supply chains. 

The EUDR requires operators to demonstrate that commodities such as cattle, cocoa, coffee, oil 

palm, rubber, soya, and wood are deforestation-free and legally produced. Thailand, a key global 

producer of rubber, cassava, palm oil, timber and other crops, has pursued ambitious policies since 

the logging ban in 1989, aiming to reach 40% forest cover (including 25% of protected areas and 

5% of production forests) and enhance sustainability. National strategies promote certified 

practices, agroforestry, and traceability systems to align with international standards, including but 

not limited to EUDR. 

Thailand applies multiple approaches to define forest land encompassing legal rights, biophysical 

parameters and land use, which results in some inconsistencies when comparing national maps. The 

country works towards consolidation via a one-map approach. Biophysical parameters and land use 

is not fully compatible with the forest definition in the EUDR, especially regarding tree height (2 vs. 

5 m) and Eucalyptus plantations not mapped as forest. These differences were noted in some 

locations when comparing GFC2020 to the Thai forest map. Importantly for Thailand, forest maps 

do not include rubber plantations and should be therefore consistent with the EUDR. 

The spatially explicit comparison between GFC2020 and the Thai forest map shows 88% of 

agreement. As noted for global and continental analysis for Asia, GFC2020 tends to overestimate 

the forest area also for Thailand by approximately 11% compared to the forest area in the national 

map. Assuming the national forest map as reference, commission error for forest is 22% and the 

omission error is 13%. 

Regional analysis shows stronger agreement between GFC2020 and Thai forest maps in the North 

and Northeastern regions. Disparities between data sets are higher in the Eastern and Southern 

regions, notably in settings where agroforestry and rubber plantations are present. Confusion often 

arises between natural forests and tree crops, especially rubber and palms. In some regions we also 

noted differences in the mapping of trees vs shrubs. While in any case at the technical limit of what 

can be achieved from Earth Observation data alone, the detected differences may be augmented 

because of different height thresholds between Thai and EUDR forest definitions. 

Much of the attention in the context implementing the EUDR with geospatial approaches focus on 

the mapping of forest in 2020 or on detecting deforestation after 2020. Yet, requirements are 

broader and include, among others, also the legal production according to the national legislation. 

The currently available “legal forest” designation in Thailand depends on state mapping of land 

titles. The availability of such geospatially explicit information in Thailand is an opportunity to 

integrate multiple criteria and thus provide a more complete implementation. To this end, this study 

proposed a workflow and made an assessment of agreement between legal forest areas and forest 

mapped by GFC2020 and national land uses. The above-mention ongoing effort towards a “One 

Map” approach will reconcile different data sources and could lead to a uniform definition and 

geospatial representation of forest in Thailand. 

Currently, Thailand is classified as low-risk country under the benchmarking procedure (COM 2025) 

and therefore fall under the simplified due diligence procedure. Under this procedure operator and 

traders must provide information required under Art 9 (e.g., description, quantity, origin (including 
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geolocation) of commodity or product) but are exempted from risk assessment and risk mitigation. 

However, it is recommended to pay due attention to carefully verifying land use e.g. via high 

resolution data high resolution sensors or drones, ground truthing, and early warning systems, 

particularly in forest-adjacent regions with rubber, oil palm, and mixed agroforestry systems. 

Key take-aways 

— Misclassifications in global maps can create risks of false positives/negatives: Ground-truthing 

and integration of national datasets are critical for reducing uncertainty. The JRC will work on 

improving GFC2020 while maintaining the mapping paradigm of using global data layers to 

obtain a harmonized, globally consistent spatial representation of forest. 

— Continued cooperation between the EU, MS, Thai authorities, and downstream industry 

stakeholders (e.g. RAOT, TSPO, ANRPC) is essential to softly harmonize definitions, strengthen 

traceability, make national and corporate systems more interoperable, and ensure smallholders 

are not unduly penalized. 

— Even though global and national forest maps broadly align, legal designations of deforestation-

free polygons require careful reconciliation. The simple and straightforward decision tree 

considered to do so is critical to fostering the same understanding across sectors and along 

value chains, thus building trust in the system. For effective EUDR compliance, it is necessary to 

combine global datasets, national maps, legal forest boundaries, and land-use data. Further 

collaboration and data transparency will continue supporting Thailand’s role as a sustainable 

supplier of deforestation-free commodities to the EU. 
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Annexes 

Annex 1. Spatial parameters  

Projection: Lambert Azimuthal Equal Area (LAEA) with: 

— Units: meters 

— Datum: WGS84 

— Projection Center (Centroid): Latitude: 15.07902, Longitude: 101.00353. 

Resolution of raster data: 10 m 

Annex 2. Land use maps with original classes and recode schemes 

Maps: a) Thailand forest and economic map, b) Servir land cover map 2020. 

 

Source: JRC, RFD, LDD, SERVIR SEA, background data: Google Earth, © 2025 Maxar Technologie 
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Legend Thailand economic crop 2020 

Class name Code Reclassification name Reclassification code 
Arabica 1 Coffee 2 
Cane 2 Herbaceous 1 
Cassava 3 Herbaceous 1 
Coconut 4 Tree crops non EUDR 3 
Corn 5 Herbaceous 1 
Durian 6 Tree crops non EUDR 3 
Longan 7 Tree crops non EUDR 3 
Mangosteen 8 Tree crops non EUDR 3 
Palm 9 Palm 4 
Pineapple 10 Herbaceous 1 
Rambutan 11 Tree crops non EUDR 3 
Rice 12 Herbaceous 1 
Robusta 13 Coffee 2 
Rubber 14 Rubber 5 

 

Legend Servir map 2020 and reclassification for the analysis 

Class name Code Reclassification name Reclassification code 

Aquaculture 1 No vegetation 1 

Barren 2 No vegetation 1 

Cropland 3 Herbaceous 2 

Crop plantation 4 Tree crops non EUDR 3 

Deciduous forest 5 Forest 4 

Evergreen forest 6 Forest 4 

Flooded forest 7 Forest 4 

Forest plantation 8 Forest 4 

Grass 9 Herbaceous 2 

Mangrove 10 Forest 4 

Other forest 11 Forest 4 

Palm 12 Palm 6 

Rice 13 Herbaceous 2 

Rubber 14 Rubber 7 

Shrub 15 Shrub 5 

Urban 16 No vegetation 1 

Water 17 No vegetation 1 

Wetland 18 Herbaceous 2 
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Annex 3. Land use distribution with national economic crops and Servir LC map 2020 at country and regional scale. 

  Country level Northern Northeastern Central Eastern Southern 

km2   GFC GFC GFC GFC GFC GFC 

    Forest Non-forest Forest 
Non-for-

est Forest 
Non-for-

est Forest 
Non-for-

est Forest Non-forest Forest 
Non-for-

est 

National 
data Herbaceous 

                         
3,050.3  

    
157,295.2  

        
1,102.0  

     
38,513.7  

           
1,290.8  

       
88,907.3  

                  
304.4  

               
21,024.5  

                  
232.2  

               
7,109.3  

                    
120.9  

            
1,740.5  

 

Tree crops 
non EUDR 

                         
1,888.6  

         
5,375.1  

            
745.2  

          
989.6  

                
17.4  

              
49.6  

                  
284.3  

                 
1,053.7  

                  
391.9  

               
1,574.0  

                    
449.6  

            
1,708.2  

 Coffee 
                               

11.4  
              

25.6  
                

2.4  
               

2.3  
                  

0.2  
                

1.6  
                      

0.1  
                         

0.1  
                      

0.0  
                      

0.0  
                        

8.7  
                 

21.7  

 Palm 
                             

298.8  
         

7,442.4  
                

9.1  
            

87.6  
                

20.6  
            

241.9  
                    

21.4  
                    

298.7  
                    

23.6  
                  

384.8  
                    

224.1  
            

6,429.4  

 Rubber 
                         

2,830.4  
       

25,547.9  
            

136.2  
       

1,041.1  
              

434.5  
         

7,877.8  
                  

107.6  
                    

440.7  
                  

135.8  
               

2,400.7  
                 

2,016.2  
          

13,787.6  

  Forest 
                     

140,344.8  
       

20,939.2  
      

81,404.5  
       

7,605.1  
        

18,455.6  
         

5,914.2  
             

19,287.0  
                 

3,508.1  
               

5,267.3  
               

2,182.6  
               

15,930.3  
            

1,729.2  

Servir 
2020 

No vegeta-
tion 

                             
198.0  

       
18,963.1  

              
27.9  

       
2,163.7  

                
39.0  

         
4,525.7  

                    
31.7  

                 
5,315.5  

                    
53.1  

               
2,297.0  

                      
46.5  

            
4,661.2  

 Herbeaceous 
                         

3,227.2  
       

43,191.9  
        

1,111.8  
     

11,391.8  
           

1,010.0  
       

16,208.2  
                  

585.5  
                 

9,547.4  
                  

205.1  
               

3,278.8  
                    

314.8  
            

2,765.7  

 Shrub 
                         

6,280.9  
       

29,707.0  
        

1,034.6  
       

5,115.1  
              

739.4  
         

6,811.3  
                  

553.0  
                 

2,920.9  
                  

715.3  
               

4,109.0  
                 

3,238.6  
          

10,750.8  

 

Tree crops 
non EUDR 

                             
805.9  

         
1,257.1  449.5 269.8 

                
38.9  

              
55.7  

                  
113.5  

                    
407.7  

                    
87.1  

                  
265.2  116.9 258.8 

 Palm 
                             

326.6  
         

1,818.4  0.0 0.1 
                  

0.2  
                

2.4  
                    

14.5  
                      

42.9  
                      

1.0  
                    

28.3  310.8 1744.6 

 Rubber 
                             

216.5  
         

4,046.0  50.2168 607.2 
                

93.8  
         

1,860.0  
                    

17.1  
                    

101.6  
                      

9.7  
                  

533.1  45.6 944.0195 

  Forest 
                       

20,262.5  
       

21,608.0  
      

10,286.9  
       

7,909.5  
           

5,266.5  
         

7,076.6  
               

1,771.6  
                 

1,914.2  
                  

930.3  
               

2,210.0  
                 

2,007.2  
            

2,497.6  

 

 



 

 

Getting in touch with the EU 

In person 

All over the European Union there are hundreds of Europe Direct centres. You can find the ad-
dress of the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en).  

On the phone or in writing 

Europe Direct is a service that answers your questions about the European Union. You can con-
tact this service: 

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),  
— at the following standard number: +32 22999696,  
— via the following form: european-union.europa.eu/contact-eu/write-us_en. 

Finding information about the EU 

Online 

Information about the European Union in all the official languages of the EU is available on the 
Europa website (europa.eu).  

EU publications  

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free 
publications can be obtained by contacting Europe Direct or your local documentation centre 
(european-union.europa.eu/contact-eu/write-us_en).  

EU law and related documents  

For access to legal information from the EU, including all EU law since 1951 in all the official 
language versions, go to EUR-Lex (eur-lex.europa.eu).  

Open data from the EU  

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and 
agencies. These can be downloaded and reused for free, for both commercial and non-commer-
cial purposes. The portal also provides access to a wealth of datasets from European countries. 

 

https://european-union.europa.eu/contact-eu/meet-us_en
https://european-union.europa.eu/contact-eu/write-us_en
https://european-union.europa.eu/index_en
https://op.europa.eu/en/web/general-publications/publications
https://european-union.europa.eu/contact-eu/write-us_en
https://eur-lex.europa.eu/
https://data.europa.eu/en


 

 

 

 

 

 

 

 

 

 

 

Science for policy 
The Joint Research Centre (JRC) provides independent, 
evidence-based knowledge and science, supporting 
EU policies to positively impact society 

 

Scan the QR code to visit: 

Joint Research Centre 
https://joint-research-centre.ec.europa.eu 

 

 


	Comparing maps in the context of the EU Regulation on deforestation-free supply chains for Thailand
	Contents
	Abstract
	Foreword
	Acknowledgements
	Authors

	Executive summary
	Policy context
	Key conclusions
	Main findings
	Related and future Joint Research Centre work
	Quick guide

	1. Introduction
	1.1. Policy context in the European Union
	1.2. Policy context in Thailand
	1.2.1. Forest and forestry policy
	1.2.2. Agricultural commodities

	1.3. Definition of “forest” in the EUDR and for Thailand
	1.4. Objectives of this report

	2. Forest data and maps
	2.1. Global Forest Cover map for the year 2020 (GFC2020)
	2.2. Thailand forest map
	2.3. Land use and commodity maps
	2.4. Maps for the definition of legal forest
	2.4.1. Legal definition of “forest” and its mapping basis
	2.4.2. State authority in forest zoning through maps
	2.4.3. Role of land title documents in legal land status


	3. Statistical and spatial map comparison
	3.1. Comparison between GFC2020 and national maps at country level
	3.1.1. Comparison of forest definitions
	3.1.2. Forest maps
	3.1.3. Land use and land cover maps

	3.2. Comparison between GFC2020 and national maps at regional level
	3.2.1. Northern region
	3.2.2. Northeastern region
	3.2.3. Central region
	3.2.4. Eastern region
	3.2.5. Southern region


	4. Legality analysis
	4.1. Combine forest and land use layers with layers on legal forest
	4.2. Legality in a flow chart

	5. Conclusions
	References
	List of abbreviations and definitions
	List of boxes
	List of figures
	List of tables
	Annexes
	Annex 1. Spatial parameters
	Annex 2. Land use maps with original classes and recode schemes
	Annex 3. Land use distribution with national economic crops and Servir LC map 2020 at country and regional scale.


