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ABSTRACT 
 

This study presents a preliminary geographic information system (GIS)-based 
screening for small modular reactor (SMR) site selection in Thailand using a simplified 
constraint–suitability framework. The objective is to identify broadly suitable areas for 
early-stage planning in a nuclear newcomer context. Key constraint criteria include 
proximity to active fault lines and environmentally protected areas. An 8 km exclusion 
buffer was applied around active faults to account for potential geological hazards, while 
natural reserves and forest areas were excluded to minimize environmental impacts. 
These constraints were integrated to define a candidate area by removing unsuitable 
regions from the national territory. Water availability was incorporated as a suitability 
factor, evaluated through proximity to major rivers, large reservoirs, and coastal zones 
using a buffer-based approach. These layers were combined to represent areas with 
access to reliable cooling water sources. Final suitable areas were identified by 
intersecting the candidate area with the water suitability layer. Results indicate that 
suitable regions are mainly located in central and eastern Thailand, as well as parts of 
the northeastern and southern coastal areas, while northern and western regions are 
largely excluded due to geological and environmental constraints. 

 
 
1. INTRODUCTION 
 

The global energy sector is undergoing a major transition driven by the urgent 
need to reduce greenhouse gas emissions and achieve long-term carbon neutrality. 
While renewable energy sources such as solar and wind are expanding rapidly, their 
intermittency and dependence on weather conditions present challenges for maintaining 
a stable and reliable electricity supply. As a result, there is an increasing demand for low-
carbon baseload power that can ensure both energy security and grid stability. 

In this context, nuclear power is widely recognized as a reliable and low-carbon 
energy source capable of providing continuous electricity generation with minimal 
greenhouse gas emissions. Compared to fossil fuel-based generation, nuclear energy 
offers high energy density, stable output, and reduced environmental impact during 
operation. These characteristics make it a strong candidate for supporting 
decarbonization goals, particularly in countries seeking to diversify their energy mix while 
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maintaining system reliability. 
More recently, small modular reactors (SMRs) have emerged as advanced 

nuclear technology that addresses several limitations associated with conventional large-
scale nuclear power plants. SMRs offer enhanced safety through passive safety systems, 
reduced upfront capital costs due to modular construction, and greater flexibility in 
deployment (IAEA 2022). These advantages make SMRs particularly suitable for nuclear 
newcomer countries such as Thailand, where financial, regulatory, and infrastructure 
constraints may limit the feasibility of large nuclear projects. In the Thai context, recent 
national energy planning has indicated growing interest in SMR deployment as part of 
the long-term energy transition strategy. The draft Power Development Plan (PDP 2024) 
proposes the potential introduction of SMRs in the future energy mix to support carbon 
neutrality goals and enhance energy security (EPPO 2024). This policy direction 
highlights the increasing importance of early-stage planning for SMR deployment. 

A critical step in the development of any nuclear power program is the 
identification of suitable sites that meet safety, environmental, and technical 
requirements. Guidance from the International Atomic Energy Agency emphasizes a 
systematic approach to site evaluation, including considerations of geological hazards, 
environmental protection, and access to essential resources such as cooling water (IAEA 
2019), (IAEA 2015). However, detailed site-specific investigations are often not feasible 
during the early planning stage due to data and resource limitations. 

To address this challenge, geographic information systems (GIS) have been 
widely used as an effective tool for preliminary site screening. GIS enables the integration 
of multiple spatial datasets and supports the application of exclusion and suitability 
criteria in a transparent and reproducible manner. Nevertheless, methodologies tailored 
to the Thai context, particularly for SMR deployment, remain limited. 

This study aims to develop a simplified GIS-based screening framework for 
preliminary SMR site selection in Thailand. By applying key constraints and suitability 
criteria, the study identifies broadly suitable areas to support early-stage decision-making 
and strategic planning in a nuclear newcomer context. 
 
2. METHODOLOGY 
 
     This study applies a GIS-based preliminary screening approach for small modular 
reactor (SMR) site selection in Thailand using a constraint–suitability framework. The 
methodology follows the staged site survey and selection concept recommended by the 
International Atomic Energy Agency Safety Standards Series No. SSG-35 (IAEA 2015), 
which emphasizes early-stage exclusion of unsuitable areas followed by evaluation of 
key suitability factors. 
     2.1 Data Collection and Preparation 
     Spatial datasets were obtained from publicly available sources to support 
national-scale screening. The datasets include: 

• Active (capable) fault lines: open-source geological dataset hosted on GitHub 
(2021)  

• Hydrological data (rivers and coastal zones): OpenStreetMap  



  

• Reservoirs and dams: Electricity Generating Authority of Thailand (2026)  

• Protected and restricted areas: OpenStreetMap (forest, nature reserve, and 
military zones)  

All datasets were projected into a common coordinate system and processed within a 
GIS environment. 

Table 1. Summary of spatial criteria and thresholds used in this study 

Criteria Type Data Source Threshold 

Fault lines Constraint Open-source geological dataset 
(GitHub, 2021) 

8 km buffer 

Protected areas Constraint OpenStreetMap Excluded 

Water sources 
(river, coast) 

Suitability OpenStreetMap ≤ 30 km 

Dams Suitability Electricity Generating Authority of 
Thailand (2026) 

> 1000 MCM 

 
     2.2 Constraint Analysis (Exclusion Criteria) 

     Constraint criteria were applied to eliminate unsuitable areas based on safety and 
environmental considerations, consistent with the exclusion stage described in SSG-35 
(IAEA 2015). 

• Fault exclusion: An 8 km buffer was applied around active fault lines to avoid 
geologically hazardous areas.  

• Protected areas: Forests, conservation zones, and restricted areas were excluded 
to minimize environmental and regulatory conflicts.  

     These layers were combined using spatial overlay techniques to generate a 
candidate area, representing regions that satisfy basic safety and environmental 
requirements. 



  

 

Fig. 1 Constraint map showing excluded areas (fault buffers and protected zones) 
 
 
     2.3 Suitability Analysis (Water Availability) 

     Water availability was incorporated as a key suitability factor due to its importance 
for reactor cooling. Water resources, including major rivers, coastal zones, and reservoirs, 
were integrated into a single layer representing potential cooling water sources. 
     Only reservoirs with a storage capacity greater than 1,000 million cubic meters 
(MCM) were included to ensure reliable water supply. 
     A 30 km buffer was then applied to the combined water layer to identify areas with 
feasible access to cooling water. 



  

 

Fig. 2 Water suitability map based on proximity to combined water sources. 
 
 
     2.4 Threshold Selection and Justification 
 
     The numerical thresholds used in this study (e.g., 8 km fault buffer, 30 km water 
proximity, and reservoir capacity criteria) were defined based on a combination of: 

• INTERNATIONAL ATOMIC ENERGY AGENCY, Site Survey and Site Selection 
for Nuclear Installations (SSG-35) (IAEA 2015). 

• relevant literature on GIS-based nuclear power plant site selection  
• engineering judgement 

     Where multiple threshold values exist in the literature, conservative values were 
selected to prioritize safety in the context of preliminary screening. This approach 
ensures consistency across spatial variables and supports transparent decision-making. 
 
     2.5 Spatial Integration and Final Site Identification 
 
     The final suitable areas were identified by intersecting: 

• the candidate area (constraint analysis), and  
• the water suitability layer (suitability analysis)  

     This spatial integration produced a set of preliminary suitable regions for SMR siting. 



  

 
 

Fig. 3 Final suitability map showing potential SMR siting areas. 
 

     2.6 Workflow Overview 
 
     The overall workflow of the study is illustrated in Fig. 4. 
 



  

 
 

Fig. 4 Workflow of the GIS-based SMR site selection process. 
 

3. RESULTS AND DISCUSSION    
 

The GIS-based screening process successfully identified several broadly suitable 
regions for preliminary SMR siting in Thailand after applying the selected exclusion and 
suitability criteria. Constraint layers including active fault lines, protected forest areas, 
and conservation zones significantly reduced the total available land area for 
consideration. 
 

INPUT DATA
Fault, Protected Areas, Rivers,Coast, Dams

CONSTRAINT ANALYSIS
Fault Buffer (8 km) 

Exclude Protected Areas

CANDIDATE AREA 

WATER SUITABILITY
Select Dams >1000 MCM 

Merge Water Sources (River + Coast + Dam) 
Apply Buffer (30 km) 

WATER SUITABILITY AREAS

SPATIAL ANALYSIS
Overlay Analysis

Candidate Areas ∩ Water Suitability Areas

FINAL SUITABLE AREAS 



  

The application of an 8 km exclusion buffer around active fault lines resulted in 
the removal of several regions, particularly in northern and western Thailand where 
geological constraints are more prominent. In addition, environmentally protected areas 
and forest reserves further restricted site availability in mountainous and ecologically 
sensitive regions. As a result, large portions of these regions were excluded from the 
preliminary candidate area. 

After applying the exclusion criteria, the remaining candidate areas were 
evaluated based on access to reliable water resources, which is an important 
consideration for reactor cooling and long-term plant operation. Water suitability was 
assessed using proximity buffers around major rivers, large reservoirs, and coastal zones. 
The spatial analysis indicated that many candidate areas in central Thailand and coastal 
regions maintain favorable access to potential cooling water sources. 

The final suitability map was generated through the intersection of the candidate 
area layer and the water suitability layer. Results indicate that the most promising regions 
for preliminary SMR siting are mainly located in central and eastern Thailand, as well as 
selected areas in the northeastern region and southern coastal zones. In contrast, 
northern and western Thailand were found to have comparatively lower suitability due to 
the combined effects of geological hazards and environmental constraints. 

The analysis demonstrates that GIS-based spatial screening can effectively 
support early-stage SMR site selection by integrating multiple criteria in a systematic and 
transparent manner. Although the present study applies a simplified framework and does 
not represent a final site evaluation, the results provide an initial national-scale overview 
of potentially suitable regions for future SMR deployment in Thailand. 

Furthermore, the study highlights the importance of adapting international siting 
guidance to local geographical conditions in nuclear newcomer countries. The identified 
suitable areas should therefore be considered preliminary candidate regions requiring 
further investigation through detailed technical, environmental, socio-economic, and 
regulatory assessments. 
 
4. CONCLUSION 
 

This study presented a preliminary GIS-based screening framework for small 
modular reactor (SMR) site selection in Thailand by integrating key constraint and 
suitability criteria. Active fault zones and environmentally protected areas were applied 
as exclusion criteria, while proximity to major rivers, reservoirs, and coastal areas was 
considered to evaluate water availability for reactor cooling. 

The results indicate that several regions in central and eastern Thailand, as well 
as selected areas in the northeastern and southern coastal regions, show potential 
suitability for preliminary SMR deployment. In contrast, northern and western Thailand 
were found to be less suitable due to geological and environmental constraints. 

The study demonstrates that GIS-based spatial analysis can serve as an 
effective tool for supporting early-stage nuclear site screening in a nuclear newcomer 
context. By integrating multiple spatial datasets in a systematic and transparent 
manner, the proposed framework provides an initial national-scale overview that may 
support future strategic planning and decision-making for SMR deployment in Thailand. 



  

However, this study represents only a preliminary screening approach and does 
not replace detailed site-specific investigations required for actual project development. 
Future work should incorporate additional criteria such as flooding risk, topography, and 
regulatory considerations to improve the comprehensiveness of the site evaluation 
process. 
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